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TIPEÀI{CJIOBI4E

,{,zpexruaarrlu XXIV Creega HIICC lraMeqeua rpanguos-
naff trporpaMMa tro yBeilI4qeËulo trpoI,ISBOACTBa IIJIacTtrqeCHIIX MaCC

tr crirnrerr.rqec1gx crnron - n 2 paaa s resegre tgTt-1975 rr. Bnnon-
Helrue aroii nporpaMlrbr trorpe6yer ne loJrblto coBeprrrelrcrBoBaull'fi tex-
Hororflqec11ux flpol{eccon uepepafiorl(E trJlacrMacC lt O6opy4oBagu.fir EO n

trOBbIrneIIA.s HayqEO-TeXËI(qeCRUx $EaEAIl CtreqUaJItrCTOB' a TaI(?Ite cTyAeE-

ToB, rrpl1 rroAro1oB6e I(oTOpbIx, HapflAy C yrny6nenuËIM U3yqenueu Sraar'r-
no-xr{Muqec11trx ocEOB updqeCcOn uepepafiorHl{ nJIaCTMaCct OCofiOe BHU-

Iragae AoJrlngo 6urr y4enegg ycrpgùcrBy, IIptrEqIIIIy Aefrcr1Bu.E' reXEO-

Jrorr4qecHr{M pacqeraM fi TeHAeHIIUfiM paBBurtrfi llepepaoaTtrIBaloqero

ofiopy46Bagufl. Ilg)fiegep-rexgoJlor AoJIII(eH snarb TAI(Ete TexnoJlortrqe-

cfirre BosMo?rinoc1tr I{a}I(AoIo BuAa o6opy[oBalrufl II yMe1b OtrpegeJl.sîÉ,

OtrTr.rNIaJIÉIIbIe peECI,IMÉt trpoqeCCOB B 3ABIICIIMOCTE OT OcO6eEEocTefr

trepepa6arbrBaeMbrx MalepflaJloB v' trBroToBJrfleMbrx tr3AeJIUft'

tr4nennO TAHUS qeJIU fiblJltr trOCTaBJIe11ËI IçO;IJISHTI{BOM aBTOpOB' BBflB-

rrrrrM Ha oe6Ê îpyÂ Eatrtrcarb ysedHoe trocodrre IIo o6opyAoBasruo AiIfl

nepepa6or1rr nlâcruacc. Ilogofinoe yse6uoe ûoco6ue Bbrtryc1aercg

BrrepBbre, uoaToMy ecTeclBeIIIIbI OIIpeAeJIeEIIbIe BaTpyAEeIItrfi B elto CoB-

Aaqrrrr. Hnrara O1pall{aer AocrlIrgyrblft s Hacrosqee BpeMfl HayqHO-Tex-

UlsecÉiuù ypOBeEb B O6nacru trepepa6or1l{ trfiagTMacc. Heo6xoAI4Mo

OTlIeTr4Tt,, qTO pagpafiOTaunble B trOCJIeAIItre rOAbI OTeqeCTBeHELIMII II Ba-

pydexinblMrr yu-enrilrz HayqEIrIe ocEoBLI trepepa6orlttr IIJIaCTMâcc B 6olb-

uroft creuenfl ooIIoBaIIbI Ha [aHHbIx âKOuepuMeIITaJIËHhIx uCcJIeAoBaEufr

I4 OTHOCflTCfi IIpeIIMyq,ecTBeHIIO fi OCfiOBIIbIM TeXHOJIOTI4qeCKUM llpoqec-

caM nepepa6orxu - ar(cTpyBrlr{, JIETT,TO IrOA AaBJIeHtreM' BaKyyMùOpMO-

Ban[rg, trpeccoBaEI4rO. npï trepepa6orl(e IIJIacrMacc ApyrI{Mû ctrOco6aMtr

o6brsgo lloJrbayroTcfl AaHIrbIMn r[ BaBI{cr{MocTffMu'. ocnoBaEEbllftr ToJIr,Ro

Ha otrbrTe pa66ru, a He 11a Eayqgbrx MeroAax pacseTa. B csgsu c srlrM

paailr.rrrnble IJIaBrI ysefiEoro 1rogofiug B HeoAullaftonoù Mepe EaCÉIqeHbI

rexHororlllllecxtrMrr pacqeTaMfi lrpoqeccoB tr nplrMeE.seMoro o6opyAo-

BAIIIIg.

BOnr,mue TpyÀEocrr{ rrpr{ pa6ore Ha,rI Rrrnroù BoBHrdItJIu ,113-34 Toro'
qro EeKoTopËIe BuAhI Oflopy4onaul{fi, Ha11pnMep, MaSIIHÉI u atrtrapaTbl

Âilg trgIOTOBJIeIItr.s UAgenUù I(3 CTeKJIOIIJIaCTUI(oBr MexaguqeCHoË



o6pa6otnz rrJlacrMaccoBbrx usAeJrtrË, raue cennx uonpr,rruù EatrbrJrerrreM,
rrorrrr{ Ee BbrtrycKaÏorc.fl cepzftuo oreqecrBeErrbrME MamtrEocrpotrTeJrb-
IIbrMrr SaBoAaMI{..

Anropn crpeMr{Jrr,rcb MeroÂurrecftu rroJrno trBro}r{urb Ee Tonbro ocnoBËr
yue6noro Hypca, Ho rr coBpeMeunbre Aocru,fieutrfl s o6racru oreqecrBetr-
rroro tr aapy6extuoro o6opy4ouauua AJrrr uepepa6orxu rrJracrMacc,
yrrecTb rlr rroKa3aTb TeEAeEqun pasBtrrrrg pa3ilr.rrHËrx rutroB o6opygo-
BAE''ifl.

O6reu naxt4oË rJraBbr otrpeAeJrserc.ff B gaBlrcuMocrtr or crerer{E
pactrpocrpaueutrÂ u cJrorr{Eocru paanuquhrx BtrAoB o6opy4onaur{fl u B oc-
HoBHoM coorBercrByer pactrpegeJrertrro qacoB nenrtrzouuoË r na6opa-
ropuofi qacreft, f iypca.

Cne4yer orMerrrrb,. rrro AaHEbrù xypc BBarrMocBflBaE c ApyruMtr
rrpeÂycMorpeuubrMu yve6nmu rrJrauoM nypcaMr: <<Texuolorufl rrepêpa-
6orxu rrJracîMacc)), {<Pacuer tr fioncrpyupoBantre {opuyroqero unèrpy-
Merrra)) a r. E. [typc <O6opy4oBautre trpegtrprrrrrrË uo uepepa6orne
trJracrMacc)) trafiflercfl. rro cyrqecrBy BaBepmarcq,uu o6yueutre Enlr{enepa-
rexHoJrora, II ero r{3)rueHue rreIIocpeAcTBeEHo trpeAmecTByeT KypCoBoMy
r4 AUrrJrOMrrOMy rrpoenrr{poBaEErc.

Vsllrbreag EoBtrBEy r cJlo]nnocrb Ba4aqtr coB4auufl fiocrarorrrro
cradnnssoro yue6uoro nocolux, aBlopÉr trpoc.flT surarereii Bbrcnaaarb
neo6xoguurre BaMerraurrfi u lrpegJro?fienufi, EatrpaBJleurrbre Ha ycrpane-
rrr{e BosMo?r(EÉrx HeAocTaTfioB B AaHEoM yUe6Uôm nOCO6un. Bce ranne
BaMeqaufl.a v. trpe4Jro]fientrfl 6ygyr trpffrflîbr c trpr{BnareJrbrrocrbro.

Anropnr orMeqaror BnaqtrreJrbnylo pa6ory, [poAeJranryro perIeHBeE-
TaMrr Kurrrtr, n îpuuocxr dnarogapnocrr, fioJrJrenruny Ha{e4prr <Mamranrr
tr anuaparbr no upouaBogcrBy rrJracrMacc Ir peeunbr ra uepepa6orne rrx
B r{B4eJrtrffD Mocnoscxoro uncrtrTyra xuMr{qecxoro Mamrrnocrpoenrrn
r{ ee BaBeAyroqeMy r(arrA. rexrr. HayR Aorlegry }t. A. Canasnuuy, fox-
ropy rexsuqecnux uayn P. B. Topnepy, a rafi?xe [onropy rexn.
uayn upoipeccopy P. I. MupsoeBy. Cyqecrneuuyro troMoqb B tro4-
roroBne yne6noro noco6rm oKaBaJr nayvnrrft pe4âr(rop r(aEA. TexE.
xayn B. A. EparuucHuft. O6qee pyr{oBo4crBo tr ueodxo4ulrrre Merogu-
qecntre paapa6orHu trJrarra Krrnrrr 14 orÂeJrËrrbrx ee rJraB ocyq,ecrBJrenËr
HaHA. rexrr. Eayn AorIeEroM B. It. Sanropo4ur{M.

Bne4euue, rJraBËr II, III, IV, VI, VIII, XI HatrtrcaHnr r(an,q. rexu.
EayR Aorleurou B. It. Saeropo4ur{M, rJraBrù [, V u IX - r(aEA. rexu.
uayn E. f . MaxapuucntrM, rJraBrr VII u X - Rarrg. rexn. Ëayft E. JI. t(a-
JrtrEqeBbrM. flpra pe4aHrrrpoBanur{ Krrr(rtr orÂeJrbuËre paB4eJrbr rflas I
u XI nanucarrbr RaEA. rexn, EayR B. A. BpartrHcnrrM.
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BBEÀEHI{E

flplr nepepa6orne repMopeanruBnbre Marepr,raJrÉr (pean-
rornacrrr) uctrr,rrbrBaror {uauHo-xrrMtrrrecxue trpeBpaqeur{fl, a repMorrJra-
crnquÉre Marepr{aJrbr (repuounacrbr) - B ocEoBHoM roJrbxo SraruecHrae
trpeBparqeuufl, cB.flBarrnÉre c pactrJraBJrenraeM Marepr{ana, SopnroBarrrreM
lr oxJra)fiAenl[eM zegeluù. flpoqeccn Soprr,roaaurar crenJrotrJracrrrnoB
oqeub ctequSruun rr BaBucflT fian or BïAa crenJr.glrHoro HatroJrutrTeJr.rr
(eoloxuo, x(ryr, Jlerrrbr, THaEtrr, uaru), TaK tr oT Tr4rra crvrot (repuopean-
Tr{BEbre lrJrrr TepMorrJracTuqllble, ropflqero trJlrf xoJroAÏIoro oTBepÆ(AeHI,IJr
u  r .  A . ) .

Paanurue MeroAoB r.r o6opygonanrrn An.E uepepa6orHn trJracrMacc
HepaapËrBno cBflBaHo c oco6eurrocrflMu troJruMepaÉrx Marepr{aJroB.

Ocnonnue MeroAbr uepepadornrr troporrrnoodpaanrrx r4 BoJronrrr4crËrx
peanTorrJracroB - IrpeccoBanr.re I{ Jrurbe IroA AaBJrerrueu, TepuotrJracrbl
uepepadarnrBaror B vlqerrvtn MeroAaMu axcrpyarrtr, Bhr4yBrroro Soprrro-
BaHEF, JrUTbg trOA AaBJreHUeM, r(aJraEApOBaEUs, qenrpooexrnoro Jrr{Tbfi
r poTar{uoHuoro QoprrroBaHr{fl , BaHyyMHoro r4 llEeBMarrqecKolo { opuon a-
Etrg, MexaHfiqecxofr InraMtroBnr4, trpeccoBauw,fl. vr. T. p,.

llagenmn frB crefiJrotrJracrr{HoB roilyqaror MeToAaMZ Rorrranruoro
{opmonaunn (6ee 4anneurn), rpora}nnr(, rrpor(arnu, rraMorr(r{, Hatrhr-
JreEIrfi u trpeccoBar{r{.8.

Hacronq,uft aratr paaBrrrr{ff rrpoMËrrrrJrerruocru uepepadornr{ trJracr-
Macc xapaHTepr{3yeTcfl EenpepÏ,IBrrbrM coBepmeEclBoBarrr{eM I4BBeCTHbTX
MeroAoB, ux naognrfznaqnefr u ilpoHr,rnnoBerrrleM B EoBbre o6nacru upra-
Merrenrrfl. flpHzu npr.rMepoM eroro flBJrflercrr Bce 6onrmee pactrpocrpa-
Eer{e MeToAa Jrrrrb.E toA AaBJrerrI{eM AJrf toryrIeHr,rf uzgenmf. uz
peaKTorrJracroB. Ero nue4penue cB.EBaEo co BnaqureJrÉ,rrbrM TexIrIrKo-
anouoMtrrrecnuu a{{eHroM, ran Rart rrpa Jrarbe nog [aBJreHzeM o6r,r.rno
conpan{aercg rlr{r(Jr {opllonanufl lr troBÉrmaerc.fl Haqecreo uage.rruft,

Jluue troA AaBJrerrrreM pear(TotrJracroB rrpzMenflercfi B nepRyro oqe-
peAb trpr uaroroBJrenuuvzgenufr. c apMarypoË, paauoù rolquuoft creron
m nagenufr. c.noxsoË xon{zrypaqzra.

Jlur:r,e nog ÀaBJreHtreM TepMotrJracroB .sBJrffercfi sau6oree yutr-
BepcaJrÉEbrM MeroAoM uepepa6orxr,r, troBBoJr.fircqrrM EaroroBJr.flTb



oAHor{BerHr,re r{ MEoroqBeTEbre l{3AeJrtrfi paBfitsHoft KoEùUrypaquu vr
paBMepoB. flpoqecC Jtl[rbfl troÀ AaBJISIIIISM trOJIIIOcTbIo aBTOMaTnBtrpOBaII
rr BbrcoHonpolrSBoAI4TeJreE.

Ssas[renrso ycoBeprtrelrcrBoBas Mero4 trpeccoBaHrrfi 3a cqer fiptr-
MeHelrrl.s ctreqflaJrr,Er,rx ycrpofrcrB tr trpueMoB' ulrrelrcu{puqup}Toqr'Ix
trpoqecc rr 3r oroBJrerr rrfl. vsp:e Jrvrfr..

MeroAou aRcrpysrlrr (r. e. nrr4aBJrrrRaEtrs . pacrrilaBfierrHoro' Mare-
ptraJra rrepe3 Ôulbepy otrpeAeJIeHIIorO cesegfts) B trOcJIeAEIre roAbl tr{B-

IloToBJI.flIOT Intrpol(yrc EOMeIIHJIaTypy trJIeHOIt, JIIIICToB' Tpyo' pasilI4qHblx

npOÔLrrIbEbIx I{BASJII1ù I{B TepIIOtrJIaCTOB, IIaHOCST.IIIaCTMACCOByIO.I43O-

JlflI{trrc tta .trpOBOAa U Ha6SJIII? a Tafi}I(e TqIIHOCJIOUHIIe trlreuoquble IIO-

xpnrran na 
'6yuary, 

fiaproH, rHalru, Merarfi[qecKyro Ôorbry' Mero4

sncrpyarlu I{ctrOJlb3ye1c.fl Ta11}fi e Âilfi Ayfi;1upoBagl{.fl TepMonJlacruqnhlx
nnenoï. IIIupoHoe pacupocrpâHerrue aroro Mero1 a o1'bficfrflercfi Bbrconoii

IrpouBBoAuTeJIbHOCTbIO, HeIIpepbIBHocTbIo IiI âBTOMaTUSaqueu llpoqecca

3r{cTpy3utr.
OpurnnanlgÉIM E BecbMa BalI{EbIM B apcegaJle coBpeMeIIEbIx MeToIloB

[epepa(ornrr fiBJrflercff BbrAyBEoe sopruonaurae, ûp_EMeErIeMOe AJIfi II3-

roroBJrelll4fl noJIbIx UBAeJIuft I43 Tep1m11fiacr6B - 6yr6non, {nRr, Ha-

rrrrcrp r.r Apyrux eM*ociefi. VlsAenus. $opuyrorcn B crreqtraJlbuori abopMe
non geûcrsueM clI(aTo1'O BoBAyxa uB Tpyfiqar6ft saror6Bltl{' IIoJI}^{eH-

Eoù trpeABapI,IreJIbHo MeroAoM sRcrpyButr frIrfr Jrurbfl\ toE I{aB-
JICHI{8ilI.

BaHyyrranoe u trHeBMartrqecfioe abopMoBaEtre B mupOHI{x npoMbIInJIeH-

Hbrx Macmra6ax upraue:g.fleîcfl cpaBEtrTeJILHo HeAaBEo' Eo y)fie trpoqHo

BomJIo B trepeqeub ocEOBHbIx IûeloAOB IIepepa6oTRIl JII{cToBbIx U ilrreuoq-

Ebrx niracTùacc. BaHyyuuoe {oplronaulre ocyr'ecrBrrflercfl troA Aefi-
crBrreM arMocÔeplloro AaBJreErrfi BoSAyxa' a nEeBMaTrrlecfioe - troÂ

AeficrBldeM ued;rroquoro AaBJIeEtfl cir(aroro Bog4yxa. Srot ueto4 o6nqno

rrpl{Melrfercg, ÂJ|fr r43roloBJreEvrfl" nSqenvft uB trJreËoK I TOrrHr{x JrucroB

{ronqunoft go 3-5 nn). flpra nnenuarwlecnoM {oplronauull Mo}nuo

I(3rOTOBJr.fiT]b n}pleJÛtfr (nauum, Kolrreùrrepbr'. JloÂnr{ rr r' A') I4B JItrCTOB

roJrq,uHoù Ao t5 nn.
[epcnexurnEÉrMr[ .fl BJrflrorcfl raK]fie porarltroEHoe sopuonauue I4 I{eIIr-

po6exrnoe Jrr4rbe TepMotrJracroB. flpu poraquounorrl sOpUOnaHI{I{ B 3a-

iprrryrc Soplry Barpymaerc.fi MarepuaJr B BflAe tropoltrHa' rpanyil IIJrr'I

nâcrrr. Sarelt {opua, Bpaq,arcIq,a.flc.E Bonpyr AByx BaarrMr{o nepuerrAl/t-

r{yJrffpHbrx oceù, trepeMeq,aercfi B fiaMepy EArpeBa' rAe Marepr'IaJl trJla-

B I / tTc f i t r paBHoMepEopac t rpeAeJ I f f eTc f l I I oBEyTpe I {He I I t r oBepxHocT I i I
dopuu. B nalrepe oxJralr(Aenufl orÈopMoBarruoe rIsAeJItre ocTLIBael IiI 3a-

TBepAeBaer
IIpu qenrpo6erHuolr Jlurbe r {oplly Barpyx{aercfl pactrJIaBJreIrHÊIr{

Marepr{aJr uB rrJraBuJrr,Hofi KaMepbI rIJII{ eHcrByAepa. {DopttloBaEtre IIsAe-

Jrl{tr OCyrqecrBJrfleTcfi nOA AeftCTBUeU qeutpO6e)I(ELIX CUJI' BOBIIIIKaIOIqIIx

n {opnyerraoM Marepr.IaJle trpa Bparq,errrrrr {opuu c 6orÉiloù cHopocrbro'

flocxo.nixy qenrpô6enrnoe Jrr{rbe no*a Mailotrpo'BBo^r{reJIbgo' sToT

MeroA trpr4Merr.flerc.tr roJrbl(o Afiff ùopMoBaHrrfi v}aeilfrir, ROTOpbre otleHb

TpyAHO rrJrrr rleBoSMOlr(EO USIOTOBr4Tb ApyrtrMtr MeroAaMû' EatrpuMep'

I
I
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JrrrrbeM rroA AaBJIeHUeM (ToficTocreEHble EBAeJIUfi Tutra ilecropell' BryJIoK

rr  r .  A.) .
ItanangpOeagl4e, x6r.fl I{ .EB;I.flercfi 6AEI{M I43 caMblx c1apÉIx ctrOco6oB

ilepe pa6or1; trJracrMacc (ocodeuno re pMotrJlacroB), ocraercfi trpeAtroqrl,I-

TeJrbHbrM r4Jrr{ Ââ}r{e eÂr4IrcTBeIrHbrM MeroAoM B pfiAe cryqaeB' EatrptrMepl

trpr4 I{SIOTOBJTeHIItr EIIpOIII4X trJIeHOrt I[3 ]fi eCTItOfo UoJIIIBI{Hr{iIXJIOprrAa'

JTUCToB C ?I{eCTIII4M MZHepaJIbEbIM HatrOJIEIITeJIeMT JIUEOJIeyMa (B TOM qucle

c yrotrJreHr{oft noAroE{Roft) u r. g.

OCO6Oe MeCTO BO BCex OCIIOBHIIX OTpaCJIfiX trpOM6IIIIJIeIIEOoTII 3a-

HIrMaroT cTeI(JIotrJIacTnKu. OEtr oTJItrqaIoTc.E BÉIcORnMtr âKCtrJIyATaqI4oE-

II[.rMrr roRaSAreJLflMIMO MHOIUX CJI)ruaflX fiBJI.srcTCfl .OCHOBIIrIM
ItoHcTpynquoIIELIM MaTepIIaJIOM AJIfi I{STOTOBJIeHIIfl AeTaJIeI{ MamIdE'

atrtrapaToB I{ trpl{6opoB. Paauoo6paallble MeTOA},I trBIoroBJIeHI4s creHJIo-

trJIaCTITROBnTX I{BAeJIUfr HeAOCTaTOqHO MeXaIII4StrpOBaHbI I{ aBroMaTI'I3I{-

poBarrbr.
MerotrOtrt lraMOTHtr CTeHJIoXTyTOB I{JIII CTSKJIOJISIIT' trponllraIIHbIx

CMoJrOft, nOJr)ruaIOT BÉICOKO1rpOqHLIe II repMeTItqEÊIe Tpy6bl' cOCyAËI' IIoJIbIe

ml1errrrfl.. MerOgOnr r1por.fl]ItHII IIpouBBoAflr crep)Itnu, Tpy6H' IIpoÔLIJIbIIbIe

v13qeJrqlfll B KOTOp5IX CTenJIflEHbIft EatrOJIHI{TSJIË OpUeHT1IpOBaH B OÀIIOM

rrpoÂoJrbrloM HaIIpaBJIeEuû. fIrrOCHUe u roÔpupoBaunÊIe JIIlctbI I{3 CTeKJIo-

IIJracTaKoB troJIJTaIOT MeIOAOM trpORaTHI4 Me?I{Ay BaJIHaMII IIIJIII pOJIn-

HAMtr.
ftonraHruoe {opuonanue uptrMenffror rrpetrMyqecrBenno Airrr rroJry-

qeHEfl r{pytrE6ra6apl4Tublx UBAeJIIIfi I{3 HecHoJIbRux cJIoeB oTeHJIoTHaHII'

trpotrr4raggoû cMoJIoû. TonHocrennr,re IrBAeJr[E Mo]ngo {opuonarr,,
Ha1rbrJr.E.fl py6rrenËIù creKJIOXryr, cMoJIy u oTBepAIlTeJIb Ea noBepxsocrb

{opuu (r'ao4enu).

I 'pytri la I (MeroAbI, npr4
HOTOpbTX npollcxoÂÂT

T0rbH{) (DûSIrqecHûe
nIJeBpaqeHrrfl)

lpynra II (McroÂbr,
npfi f ioropr,]x f lpcucxo,EsT

TOJÉ,HO XIIIIIÀq€CHI{9
npeBpaûIeHnfi)

Oruepx4enne MorroMepoB

(Dopuonanue rlo Jrbrx r4BAe-
flrii sarrBnoii

Ipynna III (uetoll i ,
nPI{ HoToPLIx nporlcxonflT
o6a nuga npeBpaqeHuir)

flpalroe tr Jrrrrr,eBoe rlpec-
coBarrrre TepMopeaRTrrB-
HbIX CMOJI

Jlutre nog ÂaBJreEneM

Iopnuee Sopuonanue

Brr4ynauue
Jlrlrre nracrr,IsoJreft

* À. M. Mafi-HefiBu, I lepepaoolfia trorrrlMepoB, II8A. (XuMtrÊt, 1965.

,{ame npuBeAeiruËrft nparxuft trepeqeub û ocsoBubre qeprbr MeroAoB
trepepa6orKu unacruacc AocrarorlEo qerr(o troKaBl'IBarol, qlo upo6JleMa
cuCTeMarI{BarIrIr4 m r(JracctrùuKar{tru MeroAoB fr lrepepa6arBrBanqero
odopy4oÉauufl flBJlgercg Muoroacrrenrrloù rI cJro]fiHoft, trocnoJlbny B Ka-
tecrne HJraocrSI,rHaquouubrx Moryr 6mrt rcuonbBoBalrËr rexEoJIorrqecHrre,

ffracclr{uraqrrfl MeroÂoB Qopnronannn rrJracrMacc *
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ItorrcrpyKrnBrrble, Marepr4aJrbHbre fi Apyrue llptr3Har(r v.ilv. Bce-
BoBMotr{rrbre r4x coqerarrr4rr. Oupe4eneuuoe peruenue arofi npo6nelrrr
BalfiHO rre roJrbKo c loqHu Bper{us HayqHo-TexHuqecKoft, no u yue6noù.
B orou cMbrcJle npeffiAe Bcero creAyer orMerrlrb xlaccr.r{unaqraro MeroAoB
Qoplronanuff rrJracrMacc rro cocroflHtrrc troJrrMepnoro MarepuaJla upu
uepepa6orHe (crvr. ra6n. Ea crp. 11). TaHoË trogxoÂ naradonee ygo6en gnx
paccMorpeEn.s trpoqeccoB reseEl{fl troJruMepoB, r. e. ûprr perueËrrtr
rexuorortrqecxux BorrpocoB, Eo HetrpuroAen c troanquft ananuaa trepe-
pa6arnrnaroqero o6opygoBatrr{fi .

flounrnu nnaccn{uxaqutr nepepa6arrmaroqero o6opy4oBanr{.8 B Ba-
BrrclrMocrrr or rr.{tra {opuyeumx usgerufi (ruenxu, Jltrcrbr, rpy6u, rpo-
(fnrruue trorona]r{trrrre uaAeJrrrff, troJlbre uBAeJIrI.ff, trpeccoBauuble u JItrThre
Zrs\errnn ilpor(BBoJrbEoù Hon{nrypaqrru, troKpbITLLfl 14 T. A.) Tar(ffie OKa-
BaJrr4cb HeupueMJreMr,rMrlr u3-3a csoeù rpouosAKocru (unorue tr3 trepe-
qucrrenubrx raagenuit Molnno Sopuonam pasnbrMtr Mero4auu uB pasrll.r-
Hr,rx MarepuaJroB Ha paBuorr{nnou odopygonauuu).

Tlcronraonaure nogpo6noii TexnoilorusecHoft nnaccufrunar{uû Mero-
[oB r]epepa6ornn *, a tafixte nnaccra{raxartruu o6opy4oBauuf tro Malxr4-
HOCTpOUTeJTbEbTM trpIrSEaKaM (trpeCCbr, BaJrltoBbre, qepB.flqHbre, tropmlreBbre,
polopHbre Marnl{Hbr u r. A.) ro}r(e Ee trosBoJrfler IroJIEOcTbro J reoTb Bce
cuequ{uuecnue oco6eHHocrtr nepepa6orHu paBiluqubrx trorrrrMepEÉIx
Marepr4âJroB pasEÉrME MeTOAaME.

Bcnegcrnne uepequcrennbrx BËrme upwlun BoBIrufi Jra ueo6xo4rlrocrt
paapa6ornr.r EoBofr, rpuenrneuoË grn yue6uoro uocodus Hlaccu{rotaqur **.

Irasubrilrr s neù flBJrflrorcfi oprantrBallrronHo-rexuorornqecntre trpll-
Srra(It - BbrAeJrflroTc.fl trOATOTOBITTeJIÏ,Irbre, OCIrOBrrr-re tr 3âBepmaroqtre
ûpoqeccbr. Ocsosubre rrpoqeccbl AenfiTc.fi 3aîelr I]o xapaxrepy rlx BeAe-
EUfl Ea Ar4cKpelEbre tr HerrpepÉrBHbre, n AJIff HIIX EaSbrBarOTCff ItoEKpeT-
Hbre rexrroJlorrrqecnrre trpoqeccËr. 3ro genaer ygo6unrlr otrucauue ùysn-
quorraJrbrro-RoHcrpynrrrBEbrx oco6eHHocrefr o6opy4oBaEuf.,{lr Haxt-

Àoro rexuorrorrrqecxoro trpoqecca n xlaccn(praHaquonuofr cxerue (cu.
crp. 12) ynaaaur,r ocnoBHÉre runn o6opy4oBalrrafl' a ranlr{e MareptraJrbr'
HoropÉre Ea oroM odopy4onanuu uepep a6arbrBarorcfl ' u;na cuequ([trqecnlre
rlaAeJrrrfl, Roropbre {opuyrorcx c rloMolubro rex lrJrr{ unÊrx Martruu I{ ycra-
HOBOIT.

B rnaccra$uHarlzounoft cxeMe tronaaano, EatrpuMep' qro HaMorKa
mzgenufr, trB crexJlotrJlacrtrrtoB rr BâJtbrIeBaHEe Moryr 6lrrr, orseceubr
n Ar,rcxperrrbrM tr HetpephrBsbrM trpoqeccaM (cu. naupaBJlelrlde crperon).

flpune4enuax Hnaccn{Enar{tlfl elqe rpe6yer otrpeAeJleuuoft geranu-

BaqUI(, OAIIaKO fi CeËrlac OHa OqeIIb trOJIeBEa, trOCItOJIbIty IIOBBOJISST

rrocJreAoBareJrbHo pactroJloEttrrr, Mareprlan yve6uoro uocooul, cyqecl-
BEEEO IIOMOTA.E lEM CAMbIM qUIATEJIIO'

!
I

' i  A . A . f I e m e x o s o s ,  E .  A .  f l e m e x o s o n ,  f l p o u s n .  u  u e p e p a 6 '
rrrracruacc, N 7, 70-77 ({965).

** Ocgosbr trpeÂJraraeMoù ruaccnSnnaqun 6rrrn BIrepBbIe n3Jrotr{eEbl B r(rrrrre:
B .  I t , B a B r o p o A r r u û , M e x a u r a a q r r E r r a B T o M a r r { B a q r r E t r e p e p a o o r r u r l r J r a c r r r -
trecr(Ex uacc, tr[e4. <Mamnnoctpoerme>, 1970.
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B nnure Bce rrrrrËr tr BuAÉr o6opygonaurr.fl pactroJroifierrËr tro rJraBaM
B crporoM coorBercrBrru c [peAJraraeuofi HnaccnSzHauneft, B Haxt4oft
rJrâBe AJr.fl otrpegeJrerrnoro rrma o6opygoBantrfl Aaerc.r{ AotronnureJrbnarr
uogpo6nax H;raccu{unaqun.

HeHoropne nragnr odopyAoBauus (uaupurrrep, AJrff rlenrpo6exuoro
JrrlTb.fl r.r porar{rronuoro {opuoBalrr{.ff, cH.rreitHn u ofiparurdBanuR ua4enlrft
r[B rlJracrMacc, uepepa6orxu neHotrracroB, rlpeccoBanrr.fl rraAeJrufr. ns
repMotrJracron u gp.) He ou4cauËI n yue6uou uoco6uu, sro o6rscunerc.g
nra6o osenr MaJrrrrMrr o6reuaun uepepa6otxlr trJracrMâcc Ha ynaaaurroM
odopygoaaulru, .ura6o orcyrcrBrreM unu xpaùre orpaur.rqesuoù HoMeu-
nrarypofi o6opy4onaulrfl Arrfl arux qeneft.

B xarxqoft rJraBe trprrBeAerro KpaîKoe otrucauue rexrroJrottrqecnoro
lrpoqecca. Eonruroe BHrrMarrrle yAeJreHo rexHoJrorrrqecnlrM pacqeraM
trpoqeccoB z o6opy4onaurr.fi, otrrrcar{r4ro r{ auaJrr.ray ocr{oBHbrx yBJrjB
ra 4eraneii Marrr{rr, a ranxre lporpeccr.rBrrr,rM Koucrpy]ulrlflM uepepada-
rr{Barorqero odopygonanus. B 6onruruncrne rJraB rrpr,rBeAeubr ocuoBnbie
Mepotrprrflrrr.fl rro oxparre rpy4a I( rexrrrrne 6egonacsocrra.

B urase I 4aunr ocrroBbr reoptru cMerueuus cbrtryqux Ir xtrrAr(r4x
rloJrr{MepHbrx MaTeprraJroB, orrtrrcaHbr norrcTpyKqur4 rrlrtronoro o6opy4o-
BaHtrr.s, trprrMeHfleMolo AJrt{ cMerrler{r4fl 14 I{SMeJrbqeEI4q MaTepr,railoB.

B rnane II 6o;rruroe Brrr{Magr4e yÂeJrerro reoprrrr trpoqecca ra6rerr,r-
poBarrrrrr nopourrtoo6paarrbrx repMopeanTlrBrrËIx MareprraloB, a ran?fie
onrdcaurdro Korrcrpynqnfr ra ananraay padornr ocrroBrrbrx BrrAoB ra6rero.r-
Er,rx MartrIrn (poraquoHr{brx r4 rlrApaBrraqecxux).

IJrasa III nocearqena B ocrroBnoM rer{eparopaM TonoB sbrcoHoft
qacToTr,r, [pI{MeHfl eMbrM AJrfi npeABapuTeJrr,Horo HarpeBa TaoJreTtrpoBaH-
Ebrx repMopear(rr.rBur,rx MareprraJroB trepeA trpeccoBarrueM. floHaaasa
eS$exrr.rnuocrb trprrMer{eurrfl ycnopeurrbrx rIrrRJroB trpeccoBaurra. Itparno
orr{canr,r nrrgynr{r4or{Hhre KoHTaHTHr,re flarpeBareJru u ycrpoftcrBa AJrfi
rroAorpeBa rr cyrunr[ MarepuaJroB (r.nanuuu o6paaou. repMonJracrrrrt-
nrrx).

l'rana IV - ogua lra Hau6oJree eMnr{x o yue6nou rroco1um. B neft
trprrtse4errbr oco6ennocu4 trpoqecca trpeccoBarrrr.E TepMopear(Tr/rBrrbrx Ma-
repuaJroB paSJrr4rrrrËrMl/t MeToAaMrI, troJryaBToMarrrqecftue Ir âBToMaTr{-
qecKI,Ie npeccbr c rpynnoBr,rM m r.[IIAI4Br,rAyaJrbrrbrM rr,rApaBJrl4qecHrIM
IIpI4BOAOM, pOTOpHbre npeCCbr-ABTOMâTbr V. aBTOMarr{SeCKIIe lrur}lurm,.
trpeccoBbre Jrr{Er.rr4 c BbruocrrbrMu upecc$opMaMrr. tr4enorxeurr rax)fie ocnoB-
Hr,re TexHororr{qecHrle llpeÂtrocbrJrKr{ aBloMaTr4Sar{rl[ trpoqecca ilpec-
coBarru.É.

B rrase V nprane4euÉr reoperlrqecnrle ocnoBbr trpoqeccoB BaJrbr{e-
BaHr.rfl II I(aJrAHApOBaHr{.fl U Orrrr0aHËr OTeqeCTBeHHrJe BaJrbr{Ër I{ I{aJraHÀpbr}
trpr4Merr.EeMr,re AJr.fl nepepa6orxrr trJracrMacc.

flpoqeccrr ar{crpyarrr( vt ilyrrbrr noA AaBJrerrrleM flBJr.flrorcs ocnoB-
EbrMtr trpfl uepepa6orne repMotrJracrr4qrrbrx MareptraJroB. floarolry
B rJraBax VI u VII 6onrmoe BHuMaHne yAeJreno reoptrrl trpoqeccoB,
TexHorornqecnrrM pacqeraM, otrr4caHulo ycrpoftcrna u uplrur{utra Aeq-
cTBUItt pa3ilr4qHr,rx TI{rroB SKcTpyAepoB tr{ JtnTbeBbrx MartrIrH, a Tar{x(e
Slt0TpySr.roHrrbrx ycraHoBor{ AJrf npor{sBoAcTBa rpaHyJr, rrJreHon, JrucToB,
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rpy6, troJrbrx r43AeJrr4fi. [tpolle roro, paccMorpeEbr JrrrrbeBbre Marntrrrbr
AJrr nepepa6orxtr pear(ronJracroB.

B rnaae VIII ouucanbr MeroAËr BanyyMrroro r4 trrreBMartrqecnoro
Sopuonauzfl, IIrraMrroBHu us4enuû rrg JlucroBËrx rr trJregoqnbrx repMo-
rrJracroB, a-'raxlr(e trpr4MeufleMoe AJrfi errax qeneft o6opy4onauue.

rnasa IX uocnnqena o6opy4oBagrtro ÀJrfl uaroroBJrerrr.fi trB crer(Jro-
rrJracrtrKoB rpy6, qr.rnzugpuqecfinx o6ououeH, trJrocnux. u rofpuponan-
Ebrx JrrrcroB, a rar(E(e ua4enuft trpouaBoJrr,Eoù {optwu MeroAaMr,r Ha-
MOTKU, rrpoT.fl,rtRtr, IIpoHaTfitr rI uaIIbIJIeHr,r.E.-

B rranax X u XI oilucauo o6opygonauue AJrfi cBapfirr rrracrMacc
rir HarreceEr{fl trJracrMaccoBbrx noHpnrrufi, a rar(Æ(e AJrfl MexaHu.IecKoft
o6pa6orxr, Bâqr{crrtlr r[ orÀeJrnr( rrJlacrMacconr,rx raagenraË.

s : ' '





TJTABA I

oEoPyÂoB,{HI4E IUrfl CMEIITEHT4fl
IT IISMEJIbqEHI,Ifl

S 1. CMEIIIEHI,IE CbIIIYqI,IX IIOJII{MEPHbIX MÀTEPI,IÀJIOB

flepeuemuoautre cbrtryqax trorr,rMepnbrx MareplrâJroB rrB-
Jrsercs qacrrrËrM cryqaeM cMemeHtr.fl TBepAhrx cËrtryqux BerqecrB. fIoA,
IraaBaHrreM (cbrtryquù MarepuaJrD r4JIr4 ((cbrtryqee reJro). troHrrMaerc.fl co-
BOI(YUIIOCT6 MEJIIIITX TBEPAbIX qACTUII. B sABIICSMOCTI,T OT PAsMEPOB
u {PopMr'r qacrr.rq chrtryq}rû MareprlaJr Morr{er 6nrl s trbrJreBr{AnoM. tro-
pouHoo6paauoM, seprrrrcroM r{ r{ycr(oBoM Br{Aax.

cuemeurae rBepÂÉrx cbrnyq[x MareprraJroB Bafirrcqaercs B trpocrpan-
crsenEoù treperpynilupoBr(e qacrr.rq r{oMtroEeEToB, rrpor4cxo4xqeù-uo4
BHeruHuM MexaEr4qecKuu noa4efrcrBr{eM r,r ilpoAoJt}naroqeftca Ao Aocrtr-
?r{eHu.fl aa,qanuofi cretreHr{ oAHopoAEOCrU CMeCr4. tr4norga MexaHlrqecRoe
clt{emeHu€ cotrpoBo}fiAaercx $raauHo-xlrMl4qecxr,rMl4 trpoqeccaMu rrJracrrr-
Har{r4rr. B pa4e cryrraeB tronyrHo ocyu{ecrBJrflerc.s cneftasne, ar.noue-
paqrr.fl, cyruHa rr r. A.

. Hecuorpa Ha nprrgru,rtrrraJrbr{yro npocrory ocyqecrgJreHu.fl rr rur4ponoe
rlpoMbrruJrelrHoe r.IcrloJlbSoBanlle aToro trpoqecca, TeopeTrrqecHrde ocHoBÉr
ero paepa6oraubr HeAocrarorrno. B oBfl.arr c grI4M rrpoer{TrrpoBaurre cMe_
cnreJrbH-btx ycrpoùcre r{ MarIr4H, peE{rdM rax padornr u oqeixa HaqecrBa

I \ noryqennofi s Hr4x cMecl4 dolr,ureii qacrbro ocHoBbrBalorcfl Ha Ear{otrJreg-
s' 

qnx ts paSrr{qHhlx orpacJr.sx trpoMbrlrrJreHrrocrr4 aMtrr4pr4qecfttrx AaHHbrx
\ r4 onhrTe.
\ vcranoeile'o, qro HaqecrBo I{ npol4sBoAureJrbHocrb npoqecca cMe-

rrreHr{.fl cbrtryqr4x }rareprraJroB SaBr{CflT Or 6Ontruoro qucfia {aHropon,
r{oropr,re Mo?nHo paSAeJrI{Tb Ha rpr4 ocEoBHbre rpyrrtrbr:

1) rvretogÉI cNrer.rreHr{fi (pacurrnunaHtre, trepecbrrraHrre, ueperotrarru-
BaHUe, CMerrreHr4e Bo BSBemeHHOM CJrOe, pa3rfiqEbre xoudruraqrau nepe__
sr{cJrerruËrx cnoco6os rr r. A.);

2) xoncrpyr{TtrBrlbre oco6enuocrra clrecure.rreft, BJrr{.Elorqtre Ha uE-
TerrcrrBlrocrb cMerrreHrra (creueur, BarroJrHerrtr.ff, clropocrb rd xapaKTep
qUPITYJIflI{I4I,T MATEPI4AJIA B CMECIITCJIE, YTOJI HAKJIOIIA PA6OUETO OPTAHA,
CH0pOOTI' ABI{}I{eItI{fl II T, A.);

3) Sraauno-Mexanlrqecxr,re xapanrepr{crlrnn cwecn Ir ee orÂeJrbgbrx
KOMtrOHEETON (COOTNOMEHI4E HOMtrOHEHTOB B CMECE, trJIOTHOCTII KOMtrO.
HeHToB' rparryJroMerpzuecnuft cocraB oMecr{, yroJr ecrecrRer{Horo or11oca
cMecl(, Hoa{Sraqraeum*rpe*rêD€". Ma qacrl{r1 elanruocm).
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rlpu nu6ope cMecr4reJrefr neo6xo4raMo yrr{rËrBarb ran}fie raHrae ceoË-
crBa cbrnyqero MareptraJra, r{an cJre}auBaeMocrr (norepa cnru5rvecrz),
JrrlrtrKo0rb ra cnogoo6pa3oBarr[e. CJrentae[uftcff MarepEaJr trJroxo rparrc-
lroprupyercfi, trJroxo BrrrcÉrllaercfl uB orBepcrufl rr Mo}}(er 6urr upzvnnoft
troJroMnu Bpaqarcq,uxc.fi pa6ouux oprarroB cMecr4reJrg. Jlnuxocrr -
CBOûCTBO CÊItrJruII4X MATEPI,IAJIOB IIPIiIJIUNATb K trOBEPXHOCTIT TBEPAbIX TEJI,
B qacrnocrll K crerrxaM cMecrrreJrfl, rrro Barpy4nfler rrlrcrny nnyrpenneû
troJlocrtr cMectrTeJr.E. CnogoodpaaoBarrue - .flBJrenr.re caMouporraBoJrb-
Iloro Bo3Hr,rHrroBelru.tr cBoAoB, o6paayroquxcfl rdB KycKoB trJrtr MeJrKrrx
qacTr4q HaA BbrnycKrIbrM oTBepcTrleM.

Bax*uoe Bnaqeuue upu'nnr6ope o6opygonarrr{fl AJrff cMemeur{.a uMeer
Ila0hrrrHafl IrJIoTrrocTb cbrnyqtrx MaTepr,raJroB, 3aRr4cflqaff o1 lparryJro-
I'rerptrqecnoro cocraBa, BJrax{Hocra u cuoco6a garpyanrr. Hacnrunas
trJrorrrocrb Marepr,raJra upra nr,r6panuou o6reue cMecrlTeJr.fi otrpeÀeJrffer
lpor{BBoArrreJrbHocrb o6opygonanraa, noaroMy rrBMeuerrr4e, HanprrMep,
rpaEyJroMeTpurrecKoro cocTaBa RoMrroEerrToB Mo)fieT crruSr{Tb HaseclBo
cMerrreHrrfl rrpu BaAaEfloM pemr{Me cMertreur{fl (cHopocru Bpaqeur{rr
cMecrrreJrfi, TeMrreparype cMerrrenrr.E, AJrrrreJrbrrocrtr rpoqecca).

C,ne4yer yql{TbrBarb, qro ttpr,r trepeMemrrBauurr KoMnoEeEToB Bog-
MOILHO rirSMerreHlre trx rpârryJroMeTplfqecKoro cocTâBa - yMeEbrrreEr.re
paBMepa qacrurl B peByJrbrare rrx paBpymerrr4a (Ancueprnpyroqee
cMeureEue).

Bn6op rexrrororfiqecKoro pe]fiaMa cMertrerrr4-E trpouaBo4rlrcfi tro
rrpouaBol{crBenrrbrM lrnu la6oparopr{brM AaHEËrM (uo4enrnnru ounrau).
SHcnepulrenraJrbrro oupeAeJrflrorca {raauno-xr{Mrl.recfir,re xapanreprrcr]rntr
HoMnorreutos n csoùcrBa Bcex l4ctroJrbayeMbrx Berr{ecrB rrprd reMnepa-
Typax r{ AaBJreur{flx B ycJroBr4.flx otrbrroB. It rax uucly orrrocflTcfl trJror-
Hocrb, yroJr ecrecrBeurroro orr(oca cMectr, Hoa${raqneur Buyrperrnero
Tperrrrfi tr T. A.

Ocnosuoft r{eJrbro rrcrrblTarrrrtfl B MoAeJrr,HoM onbrre gBJrflercff otrpege-
ileurre HarrecrBa pa6orrr cuecrrreirfl u uorpednaeuoft uu Morquocrr{.

flpu uepeuemuBarrru crpeMfiTcs Aocrrlruyrb r4AeaJrbnoro BBarrMrroro
pacrroJrotxeurafl qacrr,rq HoMtroHeEToa. Tpaexropurr ux ABtr)fieutrfl, olpe-
Aeirr{roqr{e MxErrMaJrbrroe BpeM.sr B TeqeHrre r{oToporo qacTr,rqbr SarrtrMaK)T
olrpeAeJrerrEoe upocrpaEcrBerrHoe pactroJroxterrrre, o6ycnonnranalorcfl
.rJraRrrbrM o6paaou Horrcrpyr{qr{eû upuuenfleMoro AJrfl cMemeuu.s o6o-
pyAoBarrrrfi. flp" cMertrenr{tr MarepraJr troABepraercfl r{ETeHcr{BrroMy
geQopllraponarruro c qeJrbro yBeililqenr.rfl troBepxuocru paageira Melr(Ay
.I(OMtrOIIerITaMr, qTO ffBJI.fleTC.E HetrpeMerIHbIM yCJIOBI{eM trOJI}.'qeHr,Ifl
o4nopo4nofi tro cocraBy n csoiicreaM cMecr{.

"BoeI{oÆ{Ho decnonequoe paenoo6paar{e cocroçtrruù. cuecw trpr paa-
JIRqEÉrX BBaIIMrrbrX paCtrOJIO)fieErlrsX nOMrrOHerrTOB. B CBgSr4I C 9Tr4M
6ollmrancrBo MeroAoB orlerlntr fiaqecrBa cMecrr (creuenu cuemeuur)
ocHoBaHo Ea Merotrax cTarucTuqecr{oro aEaJrr(Ba.
,. Haupuuep, ecJrû trosBJrenrre o[rroro EB KoMtroHeHTots B npo6ax
cMecra - c.nyvaiinoe, ro, co6nro4an trpunrlran cnyvaùnocrr4 trpfi ordope
upo6, pacflpe4eJrenr,re aroro r{oMuoHerrra n npo6ax Mo}iler 6rrrl
o., AocrarosHori crêIr€Irbpr,+foqEocrl( orlucaHo 3âKoHoM rropMaJlbHoro
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F
I)actrpeAeneEu.E. ftaqecrBo cMerrreur[fi B eroM cfiyqae 6yger xapaxreprf-
lloBaTbcfl AByMfl ocEoBEbrMIt trapaMeTpaMu: cpeAErrM ilHaqeHueM apry-
lrcnra - Korrr{enrpaquefr raxoro-ln6o uB noMtrorreuroB e cruecu (X)
n opeÀHr{M HBaAparrurecxrrM orr{JroHesueM or âroro cpeguero (o).

Anr cpaBrrerrua cnecefr c KoJrtrqecrBeHHo paBHbrM coÀep?fiaur.reM
KAKOTO-TO ITOMIIOHEIIÎA IIOJIbSOBATbCfi BEiltrqI,IHAMU O NEY4O6NO, TAI( KAIT
orrr,r 6y4yr KontrqecrBer{Ho paauhrMu Aarr{e uprr o4uuaHosoù cretreur{
(:Merrreutr.fl cueceù. floarouy erenenb cMe- . ô/
tuonl{Ê odnsuo xapaxTeptrgylor Bennrltr- 

n,r:'o

rrr-rù o s ee or"orirerrunoft"{opue, r, €. J5

rioa$Sraquenrom Baprraqtrtr, B ÀaHEoM J0(:ryqae EaBbrBaeMËrM xoaS$uqraeurou
Heogrropognocru K. (r %): 2s

n - l

\  ( I . { )

tge C, - KorrrleuTpar{Es o4rroro r.ra KoM-
troHenron n rpodax; Ce - nonqenrparlufl
aTolo E{e fiOMIIOËeETa trpl4 rrAeaJrr,EoM
pactrpegenennû; ni - svc$o npo6 c non-
qeurpaqueù Ci; n - o6qee uucno upod.

BenrasuHa K" oupe4el fl,ercrt tro noMtro-
lIeHTy, MaccoBafl r{oHrleErparluf KoToporo
C o nvtxerofl Har{r\renbrlrefi,

IIpu onepupoBarrufi BrraqeHr{flMu C
meurruraft o6rey upo6 gaer BoaMolnuocrb
6o.nee roqno oxapanrepuaoBarb cMecb.
O;grano npo6nr AoJr?nrrbr 6mrr Âocraroquo
6o.rrr,Iul4Mr.r, srodbr cBecrll rt MlrrrtrMvMv
fulaApar[qnue oruu6Hlr pacqeroB r rà*r-
perruù.

0 + 0 1 2 t 6 U 2 +
,/ucno ceruuù

Pvc. I,l. Saszculiocrb Hoe(ffilr-
rlrreETa EeoAEopoÂrrocrrr oT
sllcra cqrr\tù B rpaBr4Taqtrog-
EÉIX CMECI4TEJISX:

J -tf iero6qaro-nepecr,rnHoù; Z _
y[apno-pacnhrJrrare"'rsurrii; t _ Bu6-
porpaBr{rarlrroEHbrfi (npII paoore IIa
cpe[Heft{cnepcEÉ]x varepua.tax);
4 - Br{oporpaBETauuoHHHù (npN pa_
ooTe Ha MeJrHoErrctrepcHbrx Male_
pnaJrax).

20
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9elr uenr're auaqe'r[e BeJrtrqr4rrhr xoe{surluerrra rreoAuopoAnocru
À,,., TEU BbIIIIE CTEUEEb CMEIITEHITN. IIPU ITAEAJIbIIOM CMETUEUUU.K"+ O.

Irpz pa60re cMecr{reJr.fl Beruqr4E \ K" tr3Mer{-serc.fi co BpeMeHeM
rr :rilBtrrcr{Mocrrr or qr4cJra cenquii. xapaHrep aroro rrSMelreHrrff Ânffrr ('x cuecureneft tpu1nuaureJrbHo o,qruraHoB: CEaqaJra pe3Hoe rraAe-
rrfr(l-3HaqeHufr. K", a rroroM trocreneHrras. wx cra6vn"aaqu" (puc. I.1). '

ftaxgnrù rvrr cMecr{rerrfi. u xonHperuoft cnrryueri *"àa, orilr/,.raercfl
ql0AeJrÉrrbrM SrraqeHueM K".no, @rauqecKllt aro o6r.flcn.Eerc.E TeM, qro
llûpflAy c trp.rrMbrM upoqeccoM cMemeHus B r{arr{AoM cMecrrreJre rrAyr
rr6parnrre trpoqeccbr (ceuapaqur, paccJrarrBanr{e u r. n.). norrory-îi"
riil,l(lloro cMectrlenff r{ KorrKpeTEOrO MareptraJra Mo?nHO ycraHoBI{Tb
' lrr)o olrrrlMalrbHoe BpeMfl cMemeEl,r.g, paBHoe roMy MrrHIlMaJrbHoMy rrpo-
\l(')r(yrny BpeMeHrr' lgropog neo6xo4rauo cMecureJrrc AJrfl uprrBeAeEr4ff
' rr{'cfi B Co0loflrrue c ff".np.. B nacroaqee BpeMfi B ryqlllux coBpeMeHHbrX
rlrlrr( ',r 'pynrlrrirx cuecureleù y4aerca uonyuurr, asaséuus K".rp : _+2%.

\
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Hau6oree pacnpocrparrerrrbrM MeroAoM trpoBeAenufi HaqecrBenuoro
anaJruaa cMertreurfi ,rBJlfferc.E Mr4r{pocnotrnsecxnù. flpn aro*r B cMecb
BBO,4fir Kpaorrq,ue BeqecrBa trJrE trpeABaptrreJrr,Ho ofipamtrBaror oArrH
EB noMtroEeEToB cMectr. Moxno ran)fie lrpllroroBrTb trcxyccrBeuuyro
cMecb uB BeqecrB, oriltrrlaroq,r{xcg onpacnoû, Ho rantrx, KoropÉIe rrMerol
Te E(e cnoftcrna, qTo n Beq,ecrBa, rloAJlexarq,re trepeMemtBauffK), T. e.
ranyro E(e r(pytrrrocrb qacruq, ùoprtry Beper rr paauocrË trJrorEocreù.

B peaynlrare Mr4npocnotrtrqecfioro auaJrr[Ba oupe4eJrflercn Ee roJtbr(o
co4epmarrrre onpameurroro KoMrroEerrra,Ho fi ero pacnpeAeJreuûe s odreMe
ocuoBHoro r{oMrronenra, a rar{rr(e ycranaBJrnBaerca ifopua a paaMep
nac rr,rr{ r{oMnonerrron (ua n pzrue p, HarroJrnrreleft ).

flo peayllraraM Mr,rnpocnotrurrccnoro auaJrrroa uoAcrraîbrBaercfi Bce
RoJrlrqecrBo qacruq HatroilntrTeJrl r.îfi. ux qacreù, paclloJro)fieurrËIx
B rrpeAeJrax troJrfl Bpenr{fl Munpocnotra trJrrr {ororpa{uu. Koneqnnru
peayJrbraroM arraJruaa fl.r.ilfr.ercs. oupoAenexrre HoafrSzquerrra oÀEopog-
Eocrr{ Kn uo Sopruyre:

K . : L d {

'2"t
(r.2)

| , n , vz

tae L,C - troBropflrorqaficfi paarrocrb n nrr6paunoft mnane paaMepoB
qacrr.rq; 2r, - cyMMa Bcex qacrar{ B troJre Bpenrtfi; V : B - di -
pacxo)fiAerrr4e Me)fiAy eerrr.rlruoft qacrrar{ d,i w cpeguurM paaMepoM qacrtrrl
Bcero cnenrpa B : \n1d,,fZn,.

Marepr.ran cqltTaerc.E y4oBJrerBopr{reJrbrro cMertraHHLrM trpu ycJroBtrE
Koà  0 ,35  + -  0 ,4 .

Kpolre Mtrnpoclrotruqecfioro MeroAa, AJrfi onpeAeJreHr{fl KaqecrBa
cMerrreHrr.n Moryr trptrMeHff Tbc.fi ApyrIIe MeloAbr :

{) xralruuecHzù uero4 noJrrrtecrBerruoro aHaJrEBa (eecoaoù u o6rervr-
urrfr);

2) anexrpoxrMlrsecnrii Mero4;
3) uero4, ocsosaunhrft Ha r{BMepeuurr âJrer(rponpoBoAnocrrt cMecr{;
4) nero4, ocnonauurrft Ha r4aMepenrrrr BJrexrporrpoBoArrocrtr c no-

Mor{bro MeqeHhrx aToMoB ;
5) cuenrpanrsnrfi aHaJrr{B (penrreuocHotrftir u un{paxpacnaff ctrenr-

pocnonrar).
Bu6op coorBercrByrcrqero MeroÂa cBflBaE c padovrauu ycJroBriflMtr

EccJreAyeMoË cuc'reuu II cnofict.BaMr.r trepeMertrrrBaeMblx BelqecrB.

S 2. CMECI4TEJII,T ÂJIff CbINYqUX MATEPI4ÀJIOB

Bce cyqecrByloque fiolrcrpynrtrIrû cMecl{reJleft 4rx cbrtry-
qr,rx MarepEaJroB MOII{EO pasAeJIItTb trO Ûpl,rEqUny gOfiCrerrff lra lleplloÀtr-
qecHue n EetrpepbrBlrbre.

B aasucrMocrtr or noucrpynlll{r,r eoa4eficrByrcrqero na cuecr, pa6o-
qero opraEa cMectrreJrr.r repuoAl{qecKoro 4eft crnua MoHtEo rroApasÀetlr.rTb
Ha cJteÂyK)q,ue rpyllnbr: cMecr4reJrl{ c Bpaq,arcqrrMcE ltoptrycotu (cnrecu-
reJrbuËre 6apa6anu), qepBfiquo-iloracruble,IrJrylrlaeprbre, renrosnble; cMe-
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0Me crlre Jrrr ; ycpeAEr{reJrI{.
flpn neupepr,rBE0M trpouecce cMemeHug troAarla cbltryqero MarepI'IaJIa

ru pa6oqnft ofirerrr cMecnTeJrfl rar1 )r(e, HaK U BLIrpyBKa, OCyIqecrBJIgI{)Tcfi

i,o'"plpru"o. flpr groM K cMectrreJr'M ''pe^tstrBJlflercff rpe6oaauue,
qro6r,r cooTEomeEue KoMtroHerIToB, BBOAITMËIX B Hero c onpeAeJIeEIIOU

crropocrbro, o naxtgoft upo6e otrpeAeJrerrHoro odtelra Ha BbIxoAe us

CUcreU6 6rfnO gOCTaTOqEO 6nUanUlr K COOTIIOmeEIfiO ItOMtrOEeHToB CMeCIt

N I IEJIOM.

Cuecutenu HeIIPePbrBIroro
J(ei.icrBr,Ifl Mo)r(Ho troAPaBAe-
Jrlrrb Ea 6apa6auume, tlep-

8'Iqllo-JrotracTHbre, rpaBuraqu-
{)r{rrbre, qenrpo6exuoro Aeù-
("rBr{ff , trpffMOTOqEËre I[ HacHaA-
Itble' trpffMoTOqHr're Y[aPHOro
,'1cficroufi, Bt6PocMectrTeJrr{.

Hau6olee Pacrrpocrpareu-
IIHMU B EacTofitrIee BpeMff
N{exaËtrBMaMn Arfl ocyqecrBJle-
rrr{fl rpoqecca cMemelllrfi chltry-
II TIX MATEPI{AJIOB EBJI'IIOTCfi

iiapa6annue cMectrreJlu c BPa-
lltaK)qtrMcg r(optrycoM.

IzlasecrnÉr mecrr, ocnoBuËrx

(rrrreJrbrrble 6eryuu; cMecIITeJrr{ qentpo6entnoro AeùcrBûff c IIceBAoo}ItE-

il(errûeM cbrtryqero MareprraJra, c 6rrcrpo Bparqarcql{Mcfi poTopoM; cMecg-

1'oJrr.r qeErpo6extnoro AeËcTBUfi C Bpaqaroq'uMcfi noHycoM; TIEeBMO-

' A  ô  e

ffi -/\ ô/\-tFÉ2-\Z
Pac. 1.2. Cuecl lrelsusre 6apa6anrr c Bpauù
IoquMcrr Hoplrycolt r onopoir na qanQax:

a, 6 - c qûrnuÂpuqeonûM lioprrycoM; u - c 1.I9:
uirin ropnycolri z * c Ourtonn'recxlrM Koprryco\r;
0 - c gar.:rosnbll\r fiopflycoM; e - c ouqûûtrHApl4qe-
clfllM }iopllycoM'

TrltroB cMecr{reJrbnsIx 6apa6anon c onopoft

rra qan{ax (puc. I.2).- -- 
È"p"O"ri*ure 

"*é""rerr{ 
ornocflrcg K r'llxoxo4lrbru uauruuau ('nlr-

rreftsas cnopocrÉ, up"qu""" 6apa6ana cocraBirfler 0,8-t n'lcen)' Pa-

;À"t. 
""t"o 

o6opotô" n 6apa6aunÉrx c*ectrre'rfrx nc, (s o6lnun') otpe-

iteJIffeTcfi tr3 COOTHOIIIeHI{fl:

t 2ncu <,ffi ( I .3)

r'/Io ft - pa4lryc 6aPa6ana, z.
B easficrrrrôcru ot creuenlt SatroJIIIeEIIfi e 6apa6annÉIx cMeCnTeJIflx

r, r\aJrfiHflpfiEecKuM noptrycoM MO]r{HO na6nro4arr rpl4 Bapr{aEla ABE?rio-

l t r t f l  MaccÉ I .

1. IIpr oqeub MaJroù cretrentr BaIToJIHeEr-fl (3%) uareptraJr coBep-

,,,ner roïe6areJrbrroe [Bu?r(egte, , cnoJrr,BET lro troBepxgoctu 6apa6ana

rurr( oÂEo IIeJIoe, 6ee nepepactrpegerenllf l '
2. 'buuyuuË MarepraJr cRoJrbBEr tro troBepxnocru 6apa6aua Rar{ oAEo

t\oJroe, ocTaBaficÉ HetroABr{}IîHbrM B COCTOTTEUE paBEOBectrfi Ha Her(oropoM

;(oorl{rEyroM ypoBrre. âror pemuu uabnrogaorc's IIptr cretreHu satroJllre-

nun 3-L0o/o.
3. CunyvnË MarepI{aJI EenpepbrBlro o6pyuunaercn u uepeMemtr-

rrnercÊ. IIpu npaqenrau 6apa6aua qeurp rfi'necru cerMeara cËIIryqero

l_
2l



MareprraJra, o6paaonannrrù nopuanbulrM ceqenueu 6apa6aua, uo4uu-
Maerc.s rra rrenoropuii yron; na raHoft rxe yroJl Har(Jroul?Irc.fl ero cso6oÂ-
Ha.s noBepxuocrb K ropaaolrry. Ecnu aroT yroJl Meur,ilre yrJra ecrecr-
BerrHoro oTfioca I, To IIpIr Âocrr4lfieHl,Iu qelrrpoM TElHecrtr yrJra, paBHoro

er co cno6o4uofr rroBepxHocru HaqHercfl oopymenrae MarepuaJra' qro

cnoco6crnyer trepepactrpegeJrenl,rro qacrnrl B rrJrocnocru cerMelrra. Taxor.T
pelfir{M ua6nro4aercf rrprr crerreurr BanoJIHeEr4fi 74,00/0.

Bapa6anunre cMecrrreJru c qirJrLrHApI,IqecKI,IM HoptrycoM pa6orarot
B TperbeM pextuMe, cTeneHb rlx sarroJrEeErr.s JIeE(r{T B lrpeAeJrax 35-
6 A % .

B cuectrre.rsx c rJIaÂr(uM IItrJruEApuqecHuM uJrrl rpalrenÉIM l(oprrycolir
r{IrpKyJrflr{I{fl MaTeprraJra trpol/tcxoÂur Jrlrrlrb B trJIOCKOCT.flX CeTMeHTOB.

,{nn qzpxyrtr\vrr cbrtryqeto MarepuaJla BAoJrÉ, oclr B noptryce Mourupyror
;ru6o nouarnn, .nu6o Bpaqarcq,rIecff Jroracrlrhre BaJIbr.

TexnrmecHue xapaHTeprrcrllr{u cMecr4TeJreù, BËItrycHaeMblx oreqe-
crseuuoù trpoMbrltrJrennocrlro, trpuBeAerrbr s ra6il. I.1.

Ta6tu4a 1 .1

Texnn.recnue xapar(Tepr{crnrrr oretl€crneHubtx 6apa6annnx
cMecrrTene II

CMecll'rerbqÉrii 6apa6aH
SaBoÀa (IIporpeccD

XapafiTepucrûfta

Pa6osa.s cltl(ocrr,, ;uB
rluc;ro o6oporoB xopûyca, o6fatun
Moqnoctr fiprrBoÂa, H6ïL , .
9uôro o6opoToB rrrner{a' o6f .uun

7
10
57,5

J
q

T

3{{eHruerocru ilpoqecca cMeIIreHrr.É onpeAeJr.flercfl cJIeÂyrou{r'rMrr

lfaxroparuu, BaBr{ctrrq,r(Mrl or ruua o6opy4onanr{E:^ 
1) ynenruoù nroq,aAbro AJrfl ycrauoBnl{ cMecr4reJrfl ' ln (nBlv)fn7l,

yc.rroBllo uauepnentoii reM KoiluqecrBoM HBaApaTIIbIx. MerpoB IIpoIlsBoA-
ôrneggoii ltoqa4u, Korophre rrpr4xoArrrcff na I nBfv upor{BBo4r{reJrb-
Irocrtr ycraHoBJreHIroro cMecr{TeJrfl;

2) yaenrnoir ilporraBo4lrreJrr,Hocrr'ro cMecureJrfl 1n il'BlVlns)|, Aa-
1gu{eit BosMo)ngocrr, cy4rrrb o cseMe roroBoro upogy11ra c Ka)fiAoro

ry6rmecHoro Merpa Blryrpelrnero odreua cMetriITeJIs;- 
3) y4enruoft nreraruosMl{ocrblo ln mlQnslu)\, tro BeJII{-IIuue Horopofr

Molr(HO cyAIITb o ng.TII4qeCTBe MeTaJIJIa KaKOû-To yCJIoBHOù AoJIU CMeCII-

renx (n m), upuxogglqeroc.ff ua L il,sfu trpoIIBBoAIlreJIbIIoCru clilecl4reJl.fl;

4) 
'yae,irunrMr4 

a'epro'arpararr.tr (n nsnl. vf nx), uo*a'r,I'aroq,r{Ml{,
r{ano€ KoJrrrqecrBo onepruu (srtm'v) rpe6yetc.E A"ÏIs trOryqenus 1r"

roroBofi cuecfi;
5) npeueneM cMerneur{s (B v);

9'



I

6) gocrraxunuu Hoa{{rarluenrou rreoAuopoAuocru roroBoro trpo-
J\) ' l r ra (u %).

Texuuno-arorroMnqecnoe cpaBlrentre cMecr{TeJreû paarraunoro rllua,
rrpoBeAer{Eoe tro arlrM {anropau, rrpuBo4r,rrcn n ra6r. I.2. Tarr lxe
/{aroTcfl peKoMeHAarIIrr{ tro Bbloopy rl{tra cMecI{reJIfl It 3aBI/IclrMocTtr
or neodxo4uruoro HaqecrBa cMerrreHuff u QuauHo-rrlexaHlrqecnllx cBoËcrB
trrrnvqefi Maccbl

\ Puc, I.3. fl,ryxcratuûunù rouacrsoft cueorrenr:
I I - 6aH xoroauoro cMemegrrff; 2 - 6al. ropgqero cMerrreung.
f

t
/ Eolnuoù unrepec trpeAcraBJr.ser nosÉIû run odopygonauus - AByx-

cra4uùnrrfi lonacrnoft (uara typ6ocHopoctuofi) cuecutenr, xoropuii
EpeAnaanarren AJrfl cMerrrenr{ff uopouHoo6paBublx repMolrJlacroB ("a-
uprrÀrep, troJruBurrrrJrxnopraga) c paB[trqHbIMI{ I4urpeAuerrraMu. Typ6o-
rruopocruoii cMecureJrb cocror{r ua 6anos xoJro4lroro ,/ u ropavero 2
orrertrentrff (puc. I.3). Ftouranrnpyrcqa.E c repMotrJlacroM troBepxnocrb
fiaxa naroroBJlerra us Hep)ftaBerorqeù craJlr{. Baxlt ycranoBJleHbr rra paa-
.rRsuoii BËIcore, qro troBBoilffer HatrpaBJrflTb cMemIrBaeMyro r(oMtroBr{qI4Io
cûMoreHoM r{s BepxHeto o6orpenaeMoro ropnvefi no4oft 6axa s uumnufr
()\Jlalr(AaeMrrft nporouuofi oo4oft 6aH. B 6anax pacuoJro?fielru {acounlre
.r()rracrtrr, BaJrÉr r(oroprtlx npoxoAffT qepes Alruqa 6axos. Jlouacrn npa-
l l(ittOTCfl AByXCKOpOCTIILIMII AJIeHTpOABI,ITaTeJIfiMI4 qepeB fiiluHopeMeIIHyIO

i l(!peAarly u peAyKrop.
CrwemusaeMhre KoMrroEelrrbr aarpylrtalor n repxnuft 6ax, a roroByro

tiorrrtroBrrquro BËIrpy}Itarcl qepe3 nrcK lrufi(Irero 6axa c uHeBMarI{qecK[M
lurrrlopoM. EuHocrr Bepxuero rr Hr{?r{Eero 6axos coorBercrBeulro paBlra

I

: ,
I t r

l
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Tuu cMecrrenF

C mecumetu ne puoôuvecnoeo
ôeùcmeus

Cuecnre.urnnft 6apa6au

I{onnsecnraù 6apa6an Vaa-
poBa

Ëuqu.nungpnvecxr,tfr
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10-18
10-15

6--12
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t5-20

t5-20

HaBI{aqeEI4e

,{;ra rpy6oro cMemeuIrff Br'rco-
fioa6paBI4BEr'Ix MaTeptraJIoB
c xopomeù cblrlyq€cfbx)

To E(e

[ra rpydoro gMemeHI{E Bbr-
coKoa6paSI{Bnbrx MareplraJroB
c xopotreû cËrilyqecrr,Io' IIpu
Eeo6iotrIlMocrE qacroù rlr4cr-
KIT CI{ECITTEJIfi

To xe

,(,na rpy6oro cMemeulrs MaJro-
cErllyqtrx MaTeprraJIoB c yB-
JIâ'fiEEIItrEM

Àns MarepnaJroB c 6oilbûoù
Jrr'rIIHocTbro v.Jrn yBûa)KrreE-
rrËrx MâTepI4aJroB

{.rx rpy6oro cMerlrenrrff yBJraÆ(-
Herrllblx MaTepl,raJloB
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.{ucnonnii
C"IIOEM

CO . BSBEIIIEHHËIM

-EF--F

Cuecuteurnue 6eryuËr

Jlonacrsofi
CJIOEM

CO BSBEflEHIIbIM

IIInexonrrft co BBBemeHI{ËrM
CJIOEM

I{enrpo6exuuù c Bpaqa-
IOqr{MCfi KOITyCOM

Vcpe,qnr,menr, tlrlpr(y Jrsquorr-
ur,rfi

Vcpe4nure;m <Haytal

Vcpegnu:rerl co BBBemeu-
IItrIM CJIOEM

0,9

u,o

0,5

0,5

0,9

0,9

t9
c,\

0,6 0,4 1,5
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0,3

0,3

0,2
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t ,7

t ,4

0,88
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0,5
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1,6
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0,3

1,8
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0,5
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f i 2

0,1

0.2

0,1

0,1

0,25

4-14

2,5-6

2-5

10

[.nx upuroroBJreHrrff IrJIorEËIx
cbrllyrltrx Macc c MaJrilu co-
ÂeprfiaErreM Bo3Âyxa

,{.nx nrrcoHonaqecrBeuuoro cMe-
meHufi Jrerfiftx MaJIOa6pa-
StrBIrÉIX CyXr4X CbIIIyqIIX Ma-

TeprraJroB. rlucrna cMecr'rîeJr.ff
qacTafi

,{na nlrcononaqecTuerrroro cMe-
rrreHrfi Jrefftrlx MaJroa6pasrIB-
HÉrx cblllyqux Marepr{aJroB.
9lrcrxa cueclrreJrg peÂKafl

To xe

,{nn urrcoxonaqecrBerrnoro cMe-
rtreHrrs cyxlrx cbmyqrlx MaTe-
ptrâJroB c 6olrruoË Paeurqeft
NJIOTHOCTEE

Àrg brrcoxorasecrBerrnoro
ycpeÂHeuu,s 6o.nrmux naPrlrii
MareprraJroB (Xo 20 z,s)

flrr rpy6oro ycpeÂIrenrrr{ 3eP-
Hrrcrr,rx nopomHoo6paartrx
MaleprraJroB

,(an rpy6oro cnemenus 6ont-
mnx nap:rnù ognorrrrlrrËIx cËr-
nystrx MaTeprraJroB c oÂ[lHa-
nonoft Beprr4crocrbro
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HaasageEl{e

,{lx urrcoxoHaqecrBenl{oro cMe-
mellrLfi yBralKrreHHËrx IlJl?l
MAfi OCbrnyqux MaTepr{aJroB

[.n.a oveul rpy6oro cMerrIeHLIfl
cbrflyqfix Marepr,raJloB c ya-
JIA)I{EEIII{CM

[.nx rpy6oro cMemeurrfl c yB-
J]A}fiHEIII{EM

To me

f{,irr nrrcotcoxaqecrBeurroro cMc-
IIreHIIfi cyxûx SepHltcT6rx
MareprraJroB c xoporneii cr,r-
IIyqeCTI'IO

[;rx nr,rcoxoHarrecTBeurroro cMe-
rtrellr{.fi cyxrrx ltarepflaJroB
c xopomeit cbrnyqecrr,ro

To xre
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200 u 300 t, c1opocrb Bparrle'En i louacreû 3051 610 u 47;94o6ltturt,.
flpor.rano4utenr"olctu cMectrreJlfl rrpr oxnax(Aeuul{ MarepRaJIâ.Ro 40-

00o C cocraBrrfler L00-120 nzlv.

S 3. CMEIIIETII4E PACIIJIABOB NOJIIIMEPOB' TIACT
I,I TECÎOOËPABHbIX MACC

Cuemenue troJIEMepoB, HaxoAxq,uxcfl B ?r{r44r(oIrl (pacula-

oneuuou) cocro.fiEtrrfi, a rafirfie.B rracro- ra recroo6paauoM BtrAe, SaKJrro-
qaercff B npocrpaEcrsesnofi treperpyntrupoBr(e qacll{q ftoMlrolreHroBl
trpoÂoJr?fiarorq,eficx Ao AOCrrrffielrafl eaÂannoii crctrelrr{ oAEopoAHocru

"nrecu. 
flpn arou troA IIâcrI{IIeù nOuuoneHTOB trolltrMaercfl qacrulla 6ec-.

KOrreq11O MaJrOrO O6reua, UMeIOIiTaff, OAIIaKO, N{aKpoCKOuI4qeCXufi xapaft-
Tep r4 cocroffIqafi I43 MoJrer(yJr Suaqureilbno Merrblrlero o6teua.

3{fienrunnocrb trpoqecca cMemeurLfl saBl{cllr or MeroAoB ero rrpo-
BeAeI{trfl, KOHCTpyKTI,IBEbIX OCO6enrtOCTeft CMeCtrTeJIefi, BJIIIflIOIqIIx EA
trHreEcuBHocrb cMeltreHr.Ifl (reoMerpl{qecKl,Ie xapaHTepncTtrr(r4 atrtrapara,
cTerreBb satrofitreHEfl, cltopocTb 14 xapaHTep III{pKyJIflItrIII4 MaTepUaJIa
n r. A.), â rar(me ot {raauno-Mexautrqecnux xapaftrepucrrn cMecu
U ee OTAeirbrIËIx I{OMIIOHeIITOB (unexOCrr,, COOTIIOilIeHIIe KOMtrOI{eIITOB
E cMecu, {opua qacrl{q' I,Ix Ar4ctrepcHocrb lr t. A.).

Cneuenue pactrJraBoB rroJruMep oB ocytr{ecrB JrtreTcfl rdrlaBrrbrlr o6paaou
rrocpeAcrBoM BÉrEylrçAenrofi KoFrReKrlr4rr' noropafl_ Aocrrrfaercfl orrpe-

AeJIeHHbTM HaupaBJlerrrreM ABItlfieHIrr{ }nritAnogTr4. Pemalou4ee BJll{ffrrtre
illlrr âroM trrpaer pe?finM reqeulrfi )r{trAr(ocrl{, aarucnq,ui'i or cnopocrtr
rrOTOHa, BflBKOCTI{ }fiprI{KOCTlt U IeoMeTpI,IqeCKOi,i xapaKTepI{CTI4I(I4 IIpO-
crpaHcrBa, qepes Horopoe )fiuARocrb trporeKaer.- 

flepnocreueurroe BHaqenue AJItr cMemenr{fl I4Meer ryp6y.nenruocrl
rroTona ?r(r4nocrl(. flpu ryp6ynenrnoM pe?r{uMe IIB oAIrI{x cJrOeB )nr{ÂKoSTLI
Il Apyrne trepexoAflT IIe TOJIÉ,KO MOJIeKyJIÊI' IIO Id SJIeMeIITapHI'Ie Maccbl
ir{rlAr(ocrrr, trpIrueM MaccotrepeÂaqa BospacraeT trpoflopquoHanblro ryp-
6ynenrnocrtr lroroxa.

Kpzrepueu, KoropÉIfr IroBBoJIfler orrpeAeJlrrrb, 6yqet ilu reqenue

"'raMtrrrapHhrM TTJIII rypdynentnr,ru,,rïIrfleTcfl. qr{cJlo Peitnonlgca Re,
Rbrpax{aeMoe oTEofireHtreM :

( r .4)

rÂe u - cnopocrb rroTona )fir{Ar{ocrtr; v - nl{EeMarfisecnufi xoe{{n-
r{rreur Bflartocrrr; tr - onpege;rxroqtrft iluEeùHbIft paaMep.

flepexog JlaMr{Eaprroro pe}HrrMa r ryp6ynenruuù npu lloBhrmenllu
oHOpOCTn trOTOfiA rrpor4cxoArlr Ire Cpasy trO AoCrtr)AeIItrU Kpurtrqecftoro
slrtqeHr44 qr.rcila Pefinonrgca. Mex4y JraMlrHapHr,rrrl r ryp6yJleHrHbrl\I
pelfir4MaMtr cyqecrByer trpoMe?fiyrosuas o6racrr,, B sacrnocrrr, ycrarro-
BJIeHO, qTO trpl4 rrepeMelnuBallr[rl MeXaIItrqecHI4MII MemaJIHaMr4 JraMI4Hap-
uuii pexuM otrpeÂeJrflerc.E odfiacrbro lIBMeIreIrtrfi ql{cJra Peûnons4ca
Re : 10 :20, trepexoAuafi odracrl Re : 10 -i 103, o6nacrr ycroù-
.rrsoft ryp6ynenrnocrr Re : 104 +- 100.
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Cne4yer yqr4Tr{Barb, qro trepeMerur{Balrue Bblcor(oBfl Bnux xrugnocrefi ,
K KOTOpbTM OTEOCflTCfl pa0trJraBbr UOJrrrMepOB, a Tafi)r(e cMemeEr[e IIacT
u recroo6paannrx Marepr{aJroB. (nanpuuep, Bbrcorouauorsennbrx rroJrrr-
MepoB c Ar{ctrepcuËrM rratroJrHrareneu) trporeftaer e 6onrmuucrBe cnyqaeB
e o6racru cna6opaannroft ryp6yreuînocru trJrtr trpE JraMEHapEoM pexrrMe.
Mexauugn cMerneulr.fl Tarlrx cr{creM BaxJlroqaerc.s B cgBlrre Marepr{aJroB
B rrapaJrJreJrbrrbre cJrou, qro nptrBoAET R yBeJruqerr[ro uexfraanoii,uo-
Bepxuocrtr. 9elr uenr,me roJrtrluna rantrx cJroeB, rerr oS{eHu{BHee r4Aer
tpor{ecc cMerrrerrr4fl. Tonrquna cJroeB AoJrrfiEa 6mm Aone4era Ao Berrlrqunhr
IIOpffAKa paSMepa qacrllltr, xlro B trpuHqtrtre Molr{Eo Aocrllqb yBeruqeHûeil.l
cRopocrr4 r{r,rpnyJrflrltrfl IIpII oAEoBpeMeHrroM ycJroÆ(HeHrrrlr TpaeKropuu
ABrrffierrus qacrurl.

,{.un upaeuJrbHoro nrrdopa o6opy4onaurrs rrptr cMerueHnr{ pactrJraBoB
rroJruMepoB, tracr rr recroo6paanbrx Macc neo6xo4uuo Buarb, naxoft
peayirbrar nepeMernr{Bannfi Mo}fier 6rrrr Aocrr,rruyr B ctrcreMe rrpu r{c-
troJrbBoBanuu ycrpoficrna AaHHoro rutra u paaMepa E HaKoBo BpeMfl,
ueo6xo4llmoe AJI.fl Aocrr{?fienr{ff troJrHoro trepeMerrrrrBanuff MarepuaJra
c RBBecrEhrMu peoJloruqecfiuMll xapaxlepucrsraMtr. 3ro ycranannr.r-
BaeTcff cneqtraJlbHblMll orrhrTaME, B noTopblx trpe]fiÂe Bcero otrpeAeJr.fleTcfl
ÀIIarpaMMa nuunË Tonon rracrr4rl Marepl,raJroB.

Hau6onee upocrblM MeroAoM BrirayaJrbrroro ua6aro4enus nuuuft roxa
fiBJrrrercfl onpamuBaur{e uccJreAyeMoro MareprraJra. Vxaeanunùfi Mero4
rrpuMerrrrM rr B Tex cJlylraflx, KofAa ofiparuell oAr{E rr3 noMrroEeEToB cMecrr,
a rar(lr(e KorAa trepeMemuBaeMbre )r(ugr(ocru trJrIr Maccbr 6ecqnerHu.
llccnegonaurre B trocJreAueM cJr)ryae rrpoBogffr, BBoA.s ne6onnmoe KoJrn-
qecrBo r{pac.flrrlero BeqecrBa B }nrrgnocrr (pacunaa). IIpu aroM uaMe-
pfiror BpeMff oT MoM€Era uoAaqu fipaclrTeJrfi Ao MoMeHra Aocrtr)r(eHlrfl
paBrroMepuoro onpamuBanuff BceË MaccÉr trep€MemrBaeuoù ?r(r{Anocrlr,

flna onpe4eilenl4fl I{HTeEcEBHocrr{ oxparutrBarru.tr cpaonenrae upo6
cJreAyer rrpoBoAnrb B noJropr,rMerpe, B rioropoM B HaqecrBe araJroHa
nplrMeu.Eror pacrBop ranoft ftorqenrpar{ur{, r{anas 6y4er n cocyg€ trocJre
paBnoueprroro pactreegeJreHr{ff fipacûTeJrfi s o6reMe.

Konnsecrseuuafl oqenna ocuoBana Ha otrpegenenur{ BpeMenrr trepe-
MemrrBarrus, neo6xo4raMoro AJrfl BbrpaBntrBanarr reMtreparypËr Maccbr
nocJre roro Har( B r{anyro-To rracrb atrilapara B Maccy 6uro 6ucrpo BBe-
AeHo r{BBecrnoe HoruqecrBo retrJla. ,{.irn coa4anufl TelrJroBoro rrMtryJrbcâ
r'rctroJlr,Byror aJrexlpouarpeBareJrll cotrporuBJrenug. HeodxoAuMoe KoJrtr-
arecrBo retrJra AoJrrI{Eo Bnaqurerbro npeBrrrlrlarÉ, TerrJro, coo6qaeuoe
i.r{r,rAKocrrr Ba crrer rpenr{.fi lrpu trepeMemr,rBaËu[, sro6br rrocJrellnrrr\r
],IolKHo 6nro upene6peur. flpo4onmnreJrbnocrË uepeMertrrrBanllff otrpe-
ÂeJlflrol I,rHîepBaJroM BpeMerrr{, trpoTer(alorqrlM c MoMeHTa coSAaHIrg TeM-
[eparyprroro rpaAr,reETa trptr BBeÀerrr{rt rerJroBoro rrMrryJrbca [o BbIpaB-
IrrrBarrl4ff TeMtrepaTypbr.

Itourponr xaqecrBa, cMerueulr-fi HarroJrrrenrrhrx troilnMepoB c Auctrepc-
nhrM HatroJrrrtrTeJreM ocyqecrBJr.flerc.rr cJre4yrorqr,rM o6paaou. B cMecI'
BBOAlïTCfl OIIpeAeJIeIIHOe fiOJII4qeCTBO TBepAbIx saCTI,Iq, OTIUqaIOquxcfl

no onpacxe or ocHoBHoù nraccrr. B npoqecce cMemeulr.E rrpor.raBo4rlTcfl
or6op upo6 n trpfiroroBJrffrorc.E o6paaqrr ÂJrs rrpoBeAerrrrfl Mr{r(pocnotrn-
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qecftoro auailuBa (cpeau uaccu). oro6panurre o6paaqrr r(oErpoJltrpyror
uoAcqeToM qacrrtq rroA Jryrrou rrJlu Mtrr{pocKotroM.

,{na oqenxtr oAlropoAnocrlr nlacru$uqrapoBanlrbrx cueceft otrpe-

neJlnrclrcs xanue-lu6o BaBl4c.Éq,ue or crpyltTypbl Maccbl troHaBareJIII ee

cBoûcrB: flilacrurrrrocrb' TBepAocrb, trJIornocrb I{ T. A, flonyueunue
qtrcreunbre sHaqeur{.fl troHaBà.rereË uo4crannfiIorcn n sopuyny I't

BMecro Buaqenr,Ifi fiouqeurpaqafr C o m C i'

S 4. CMECI4TEJII,I [JIff PACIIJIABOB IIOJIUMEPOB' IIACT
I,I TECTOOEPÀ3HbIX MACC

Ha upanrnxe sau6onee pactrpocrpaHenbr Mexanlrqecnue

rrepeMelnllBalorr1ue ycTpoftcTRa. Osu cogroflT I{3 rpex ocHoBHbIx Ilacreft:

MertraJrnu, flBJlflIoqeftcn pa6ouuu sJIeMeHTOM yctpoùcrna; BeprugaJlb-

floro, IoprrSoETaJILHOIO I{JIII HAÉJIOHEOIO BaJIa, Ea KOTOpOM SaHpeIIJ]eHa

MemaJrKa, II IIpuBoAa,c troMolllblo I{oTopofo BaJI trpI.IBoAtrTcE B ABUTfieHI'Ie.

Meurannu Molr{Ho Hlaccu{uq,upoBarr,
tro Koucrpyxrunuoù Soprrae UJInI tro rrrtry
coSAaBaeMoro raMlr ltoroKa }fir{AKocTr.

B aas[cur{ocru or KoHcrpyKTI[BIroù

{optrlu pasruqalor MemaJrltu JrotracTEhre' --'-Z -111-zj--- -\\
trpotrenJleplrlre, ryp6uuunre vr cMetrIaE- t/
nme. B 6onr,uruscrBe cJryqaeB oro Bpa- li
qarctqllecfl MemaJIKtr. \

S - :)B aasucul,tocrtr or xapantepa trorona'
o6paayeuoro MemaJrI{ofr B cocyAe' Me-
ItrATKI( COSAAIOT: Pwc. 1.4, Cxeua rauresqnarb'

l::::rjj--

1) TarrreEquaJrbnoe reqentrer trptr Iroro troroxa'

KoropoM rkugKocrr. B cocyAe ABtr-

?r{erc.fl trapaJrJreJIbEo IIyTIII, otrlIcÉIBaeMOMy lreuralHoù (pUc. I'+);

2) pagnanrHoe reqeHr,re, trpu r{oropoM }KrrAnocr.b reqer oT MeInaJII(U

ueprreu4lrnyJllrpro ocx ee Bpatqelrun (pzc. I.5);

3) ocenOe reqegue, trpII ltoropoM ,ItEAKocrb 1tocrytraer u BhIreI(aeT

uB MernaJlr(u ilaparJleJrL,Ho ocr{ ee Bpaqeuun (puc. I.6)'

B aaSUCTMOCTT{ OT trOBOpOTA JIOIIacTI{ trpOtreJIJIepa 11O 'OTHOIUSHtrIO

K HatrpaBJre5ulo Bpa1qenran-(upanrrft utu neeblù nranr) paall4qalor ABa

TI{IIa BepTIII(aJIbHbIX MeInaJIoK c oceBLIM TeqeHue}LI{uAI{ocTu B cocyAe:

MertraJrRr{, BACaCbIBaIOtrItre }I(LIAKOCTb OT AIIa Il HaIHeTaIOtrII{e }I{I4AROCTb

ri troBepxEocTu, I{ MeIIIaJIKII, BaCaCbIBaIoqI4e }fiI4AKOCTb OT trOBepxHOCTtr

u HafHerarctrlre ee Ho AHy.
flpu ueper,leuluBaullu Jlotracrgofi MeInaJIKoù c IIpfiMbIMII JIOtracT.flMû

yCTA11aBJTT{BaeTc.E trpetrMyqeCTBeEtrO TaHIeIIqUaJTLHOe TeqeHI4e. flpnO

Bbrpal11enuoe paAuaJlbHoe reqeulde coBIIaIoT ryp6unurte MeIxaJII{Id co CrA-

ropOll. It rpynUe MeItraJIOK, B6ISÊIBaloUlI{x OCeBOfi IIOTOI{' OTEOC.flTC.g

rrpotreJrJlepHne ra nu6paquourrble MernaJIHa.

fIpaHrUueCXU n 6OlnUrraUCrne CilyrIaeB I{MeeT MeCTo CMemâHIIOe

TeqeHue E{I4AROCTU, KOTOpOe .EBJIÂeTC.tr peByJIbTaToM cJlox(eHl{-fl trOTOItOB

AByX UJIII AA)fie lpex ocHoBHbIX TrrtroB TeqeHI',LE X{uAKOCTerr.
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, vcnonng nepeueuir,rnâHllfl BEICOROBffBï{UX mr4KOCrefi, Ilacr rI Tecro-
o6paarrnrx Macc_cyqecrBeurro orJruqarorc.ff or ycnonzË oepere-""a"u"
?r(uAltux cpe4. qelr Bbrrtre KoHcI4CTeEqr4fi cpeAbl, TeM MeAJrerrtree ABulr{ercfl
MareptraJr B atrtrapare r4 reM Menr,meii 6yger s$$enrranocrr ryp6ynenr-
EOCTE. flpu qeurpaJrbEoM pactroJro)fieErtr MertraJrntr fiBu]fieEtre Maccbr
no nepn{epuu r{o}fier 6nrrr, secsùIa MeAJTeEEËrM, r B HeKOTOpbTX cilyqaflx
MareptraJr 6y4er trpr,rJrrr[arb x creEKaM âtrtrapara. floarorrry cMecureJrb
AOJrlfieE 6rrrr, cxoncrp-yr{poBaH rax, uro6n MareplraJr Bce BpeMfl uepeABrr-
rarcs n o6nacrr, a@eHrranuo.o nepeue-""an-rr." rno" sr;6r MertraJrKa
trpoxoAr{Jra rro BceMy COAep}nuMoMy cocyAa.

Plrc. I.5. Cxeua paguarrb-
HOTO IIOTORA.

Puc. I.6, Cxeua oceBoro
troTor{a.

_cyqecrnyioqee o6opygoBaur{e Arr fl cMemennfl BbrconoBfl BKr{x r{rdAr( o-
creri, uacr u recroodpaBHbrx Macc IIo upr,rBrraKy Bospacrarorqeft trx Horr-
ctrcreErlEE Mo?ni{o pactronoffiurb B cJreAyrcqeM rropflAHe: l) atuaparu
c JlotracrrrhrMn llertraJrna]!/-u; 2) aErraparbr c ryp6rnuuMrlr Mertra,[HaMr{;
3) maponue MeJrbnrrqbr; 4) uemareru c npaqarcrquMcs cocyAoM rr He-
uo4nnxnoft Jronacrbro; 5) uemarertr c BparqarcqrrMr{c.fr cocyAoM rr Jro-
ITACTbIO; 6) ANUAPATbI C TEHTOqEÉIMIT MEINAJII{AMIT; 7) AIUAPATbI O AZC-
T{OBbIMU MEIIAJIHAMII; 8) ANUAPATbI C PAMEbIMIT U flROPEI,IMtr MEItrAJIHAMI,T;
9) auuaparu c rpe6enqarbrMtr MemaJrKaME; 10) uemareJrr c geoiinr,rnru
Jlonacrlrr'IMl( MeIrraJIHaMrI' BpaqarolqtrMucg B npoTIIBotroJroXtHÉIx Ha-
ûpaBJrerrr{flx; 1{) uemareJrtr c trJraEerapEbrMu nemànxauu; 12) narHoarre
MamrrEbr;. 13) clrecrreJrbrrÉre 6erynrr; 14) naemarenn c neprrKaJrbrrhrM
BfiHroM; 15) nouacrnbre qepBffqgbre cMecnrenn; 16) poropnnô cMecr{reJrtr.
30
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flpra cuemenrrr( recroo6paannx uaéc afr{eHrtrBubr poropubre cMecn-
rerrr{ paBJII[qnoû HoucrpyHqEII. Co6creeuno trepeMllnanue II cMelneuue
MarepI4aJIA B âTnX cMecIrreJIflx ocylqecrBJLflercfl poTopaMtr' Bpaqa-

rc1r{uMtrc.fl Bot(pyr IopI{soIIraJIbIIoù ocl{. B xulruqecHofr npolrnIIIJleII-

Irocrl{ qaqe Bcero trpuMelrflror Jrouacrr.r, IroRaSaHHbre Ha pllc. Ï.7, a.

!,nr xIa4HIrx racr o6trqso uctroJr1,Bylor Jrorracru' tprrBeAeggbre Ira

pfic. L7,6. lrnn Ar{ctreprl lpoBauurr f ipacox rr Iu4rMeHroB B r lJlacrtrqe-

cKrrx Maccax UJIII AJI.g CO3AaHI,I.fi BOAIIhIX AUCIIepCIIOHEbIX paCTBopoB

RayqyKa npr{MeHflror Jrotracrl{ z-oîpaznoft fropuu (prac. I '7, a). B qennx

trepeMuHaEr4fl He6oJrl,rtrI4x no-

ilUSE CTB BbICOROHOHCUCTEHTHbIX
Macc npI4MeHflIOT poropËr,

u3o6patfieEl{Ére Ha pfrc. I.7 ) ?,

a AJIfl cMellreHrr.fl 6onr,uurx xo-
rtrsecTB - poTopld, troHaSalr-
Hr,re Ea pr4c. L7, A. ,{ lr  ro-
MOreHrrSarltrfl BoJIO]tHr{CTOTO
MaTeptraJIa rrpeAHâ3HârleHÉr
poropbr c ay6uarr,IMrr cnpe6-
Hanra (puc. I .7,  e).  f ina uepe-
MrrEarrrrfl HayqyKa cJIeAyeT
troJrbSoB aTbcfi MaCOI{BHbIMTI po-

ropaMrr (pnc. I .7,  t rc).
B rex cJlyqa.Ex, Kor4a He-

o6xo4,uuo o6pa6arnrnarl 6onl-
mue Korr4qecrBa MarepI{aJra,
ÂJIfl CMeIXeHII.E BLICOHOB.SBI{I{X

'r{r{Anocreft ra recroo6pasHbrx
Macc Ilpr.rMeHflr0T cMecuTeJItr,
B noropbrx e oguÔn HanpaBJlerrulr Bpaqalorcfl ABa npo(pI4JIupoBaHHbIX
qepB.flKa, rraxoAflnu4xcfl Bo Bsar4MIroM 3ar{etrJIeHIrE. flpu naxgou o6o-
pore qepBflnu cqurqaror oAuH c Apyroro upununuruù MarepuaJl.
Bpaiqeuue qepB.snoB o6ecnequnaer r{IrreHcllBrroe paBMllHarrne Maccbr u
ee uepeMetrIeHr,re K pa3rpySorrHoMy orBepcrl{ro, Koropoe EaxoAurcfl
B trpoTlrBotroJlorr{HoM r(oHrle oT MecTa BBoAa RoMrroHeHToB.

[.nx 4eaarperaquu qacruq rnep4ofi {aeu, cMaqrlBauu.fl ux l[ paBuo-
MepHoro pacfl peAeJlelrufl B ocEoBHoM KoMrroHeHTe cMecr{ upeAEaSHaqeH"r'r
Balrr(oBbre MarrrtrHbr (cu" rn. V). 9ncrpy4epu (cu. 14. VI) rafi'fie Moryr
6nrr ucuonÉBoBaubr AJI.fl ocylqecrBJlelrrr.s upoqecca cMelrreurrfl paclrJra-
BOB trOJrrirMepon. llx BoSMolnEocru, oAHaKo, orpaEtrqeHÉr orHocrrreJrbEo
MAJrbrMrr cÂBuroBbrMtr AeùOpMaquflMu Marepr.raJra, rrogroMy o6ËrsHo OHII
trpr4MeH.flroTcfl IIocJIe trpeABapl4reJlbHofo trepeMellruBaEufi HoMtroHerrToB
B CMECtrTEJIflX.

flpn cuemennr{ pacnJraBoB rroJrr4MepoB, tracr r recroo6paBubrx Macc,
Har( n npu uro6ou cMerrreHr4u, crpeM.frrcg yBeIFIuBarE' troBepxHocrb
paaAeJra Me?r(Ay KoMnonenraiura. Pa6ota, B arpaquB aeMa.fl rra ge([ o puaqraro
MareptraJroB B TaKoM cocroful{u, EaMrroro 6orrme, qeM gro neo6xoAr,IMo
Anfi Cbltryxlvlx WV lIttrAHtrX I{OMIIOEeEIOB.

4r_r-]-:t
ô

ne
0

N9
Pnc. I.7. Paaruqur,Ie {opuu aonacteû cue-
CI4TEJIÂ.
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ocsosHbre BaKoEoMepgocrs crrJroBoro aoa4eùcreraa na MareplraJr
B cMecI4TeJIg MolRIro ycraHoBltrb, paccMarprirBafl pacrrJraB r(an roMoreErrym
Maccy.

Crenenr ge{opuaqur( Marepr.raJra xapaxrepr.rsyror cnegyroqrau o6pa-
aoM:

(r.5)

(  r .6)

( r .7)

rAè u - .nnuefina.s cnopocrb troBepxnocrn rpe6un Jrorracru; h - aasop
Me)fiAy rpednenr Jrotracra u crenxoft HaMepbr.

Morquocrs /1y', aarpavrBaeMyro Ea trpuBo4 Jrotracrrr, Molnuo otrpeAe-
JIUTb r(aH rrpor{sBeAer{r{e cr{JrÉr conporrrBJlerrrrtr ABl{}fienulo nouactu P
88. ee cfiopocTb u:

N:pv : rSu :F lau :g ra$  r z

flpn u : fiDrrùo onouqareilbro rroJryquM:

.r[:Fo $ nzngni

Kpoue ynaaaunbrx Bbrrtre, B ypaBrreuarx (I.8) u (I.9) upraurru o6o-
âEaqeutrq: tr - 4nrna Beprtrrrrrbr rpe6nn Jrotracrtr; ̂S - nroqa4b cABrta;
De - uapyxnxË AtraMerp poropa; np - qûcro o6opomn poropa.
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(#)",:ry
rye (d,ulily)cp - cpefiuuft rpa4ueur cr{opocrrr c4Br.rra; urfr tlz - rraneft-
EÊre cKopocrr( AByx rroBepxEocreù, lrenrÂy noropbrMrr [e$oprvrupyercr
repepadarneaeMbrft MareprraJr; h - pacuoflEr[e Merr{Ay troBepxHoor.sMr(.

BcneAcrnze cnorHnofi xou{urypaqur[ poropoB B pagilr4q'brx qacr.flx
ge{opuupyeuofi uaccrr coailarorca paggbre Bnaqeurrfl rpaAuerrroB cno-
pocrl{ cABrIra 14' cJreAoBareJlbHo' pa3rtrr[Hbre ycJIoBI{.fl cMeûeHrr.fl.

Bônrmag qacrl Mexaurlqecnoù eueprura, Barparrrrtsaeuofi ua Aeùop-
Maquro nepepadaruBaeMbrx MareplraJroB, rrepexoArlïr B renJroByro. IIo ùepe
cMemelrrltff MarepltaJr craEoBETC.fl SCe 6Onee Uracrl4qHbrM r.r B KOHeSIIOM
cqere Hasr{HaeT Terrb ûoÀ noa4eiicreuelt cÀBuroBhrx naupnxenraft.
Pacc*arpraearr ary cMecË B y'noM aa'ope Me)ftAy uep-"rofr rpe6un
poropa n crenHofi KaMepbI KaK }I(rlrAr{ocrb c srrcorofi Bfsr(ocr6ro,
troABepHeIIHyro oAIIopoÀIIoMy cABI{Iy' Mo}I(so, B cooTBeTcTBLII{ c BaftoIIoM
Hlroroua. Banl{carb:

I
I

I

du' t : lLE

r4e r - rratrp.rrlfierrue cgBrlra; u, - Ar.ruaMusecn[ft HoaS{uquenr B.EB_
nocru )ntrÂnocrr{; duldtt - rpaAr.reur cuopocrr{ cABrrra.

flp" rocroflErroM Buasenuu serusuubr Baaopa h ua scefr. muptrHe
BeprnrltHbr rpe6na Jlotracrû o rpa4neET CROpOCTtr MO}{{EO paccqr4Tarb
cre4yrorqr.rM o 6p aeolr :

du t)

d v h

( r .8)

(r.e)
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,{,nx uepeuertrtrBalrrrfi BhlconoB.rranux Mâcc B cMecETeJIe neodxo4,raua
BHarrureJrbua.fi Moqnocrb, Harrpr{Mep, AJr.fi cMecureJr.E eurocrrro i"30 .a
rpe 6yercr MorquocrÉ, aJrexrpogBr4rareJrfl 200 nom.

Paccuorpuu orgeJrbrrbre TrrtroBbre r{oucrpynqr4r{ rrpoMbrmJreurrbrx cMe-
cr t rereù.

IIInpono pactrpocrpaueH cHopocruofr cMecrrreJrb rrepuoÂrauecnoro
4ericrnran rrrtra (Ben6epu>, noxaaauurrfi ua puc. I.B. IzlcuonrayercR
or{ B ocrroBEoM KaK peSr{rro-
cMecr{TeJlb. Àea ero Balra
c JrotracrsMrl 3 epaqarorca
BO BSaUMEO trpOTTTBOIIOJTO?r{HErX

HarrpaBirertrsx. B aaHprrrrrË
Hoptryc 4 uepez aopouHy -Z uo-
ÂaeTctr Macca, HoTopa.fl cËtr-
MaercE c rroMolqbro [opmHe-
Boro BarBopa 2. f lpu aroM
paarpyaouunrft narpy6oH aa-
rrl4paeTcg ctrerlr4aJIbIIr,rM ycl-
poiicrnorra 5.

B KaqecrBe clrecnreneû
HenpepbrBuoro 4eftcrerzfi. nrv.-
poKoe pacupocrpaEeHrre uo-
iryrmrJrr{ cMecr4TeJrI4-rpaEyirfl-
ropr,r {raplrnr <Werner Pflei-
de re r>r ((DPf ), ocqlrrrrrupyroque
cMerrrlreJrr{ -unacru$ranaropr,r

{no-rureropnr) {lrpuu <Buss>
(Illnefiqapua) u nuxcrpyAepbr
{upunr (Krauss Maffei> (OPf).

tlepanuno-HyraqnoRbre cMe-
crrreJrr/r-rpar{yJrffTopbr supurr
<<We rner Pfleiderer> cogtraubr
ua 6aee 4nyxuepeaunoft Ma-
rrrr4urrr. flpoSranl Hapeanrr .ûpe-
,qycMarpr,rBaer o6pa6orfty Ma-
TepLIaJIa B OTHOCI{TeJILHO TOII-

RON'r CJrOe U CaMOOqUCTny
qepB.flKoB B trpoqecce pa-

6orsr. 9epnnvnue cenqrrr4
cMecr{reJrfl-rpanyJrsropa qepeÀyrorcs uo AJrrlHe c ) racrfiaMr, o6paayeum-
Mr{ cnequaJrbubrMu cMecr{TeJrbur,rMr KyraqnaMlr. Ilprt nparqenrrr{ qepB.fl-
r(oB o6teu trpocrpaucrBa, B KoropoM EaxoAr4Tcfl trepeMertrrrBaeumft
Nlarepr{aJr, IrocTofiIrrro rrsMeHtreTcfl, BcJreAcTBrre llero coBAaIoTc.s ycJroBuff
AJrfl troryrrerruf Aocraroquo a1p{eHruenoro trepeMerrrrrBarorqero Aeù-
crBl[.s. Saeopnr Memly BeprnrruaMr( cMecrrreJrrrrbrx nyraqnoB r{ BHyrpeE-
neû crerrnoii xopuyca cocraBJrflror 0,02 nn. ,(e{opuaqutr cgBrrra R cer-
MeHTEhIx SOHaX CMOCI{T€JII'EbIX ItyJIaqKOB OTHOCIITOJIbHO E0BOJIIIIIII,
1I B saBr{CI{ùrOCrr{ OT CLOpOCTU BparqeHr,rfl rpaArrerrr cKopocTu

Pzc. L8. Cnopocrnoù cMecr4reJrb nepuolrr-
qecftoro geficrulra tuna <Eeu6epu>:
I - BopoHHa: 2 - roprilHeBofi aarnop;- J - norla-
crr4; 4-Hopfiyc cMec!,rreJr.â; 5 - Bafioplloe
ycrpoftcrBo.
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n3MerrfleTcfl B tpeAeJrax 5-50 cen- r. Cuecrrreilr{-rpaHyJflropr,r oco6eEHo
a{{exrrnnrr AJrrr upoqeccoB, rre rpe6yrorqrax 6onrrnux cABr{roBbrx Ae-
$oprvraqraft, IrI B ToM cryrrae, HorAa neo6xogulro coxpagrrrb crpyr{Typy
u Soplry HatroJrnrrreJrn (uauprauep, crer(Jrono.roHou).

Ko-xneropr,r {upuu <<Bussr - o4norrepBtrqubre MarIrI{HbI, y ltorophrx
IIEPB,flK PASAEJIEH IIA BI4IIIOBbIE KYTAITI(I4 TPEM.E fiAHAJIâIIIIT, PACtrONO}I{EH-
trr,rMa rro odpasyroquM rrepes 120". 9epnaH HpoMe BpanlareJlr,Horo
r{Meer BosBparrro-trocrytrare.Trr,noe (ocquJrJrrrpyroqee) 4nuxenue. B qu-

"rrrruApe Ko-firreropa ycranoBJrenbr rpr{ paAa ay6len, Koropr,re trpr4 oceBoM
nepeMerqeHr4l{ qepBflKa n uepe4neft u aa4nefi Hpafiurax roqHax rraxoA.flrcff
Bo BtraAlrHax nranrosofi Hapear(r{ qepBflHa Me?r{Ay fiyJraqr{aMtr. Enaro-
Aapfl TaKoMy BaarrMoAelicrBuxl MelfiAy BrrHToBbIMr,I HyraqnaMll rlepB.flr(a

Pnc. L0. Cxenr,r clrecrrenerï EelpephrBgoro 4eùcrnux:
a- ÂByxqepBaqHlrù clrecnrenh; 6 - cMecrrreJb c âHcqeHTprrHoBbrMrr
HyJraqr{aMr4; I - cMecuTeJrb c JrrrHSoBrrAHbrMu }iyJraqHaMr,r; a - cMecrr-
TeJIr, C TpexIpaHHblMII Hy.larIHaMII.

u ay6raun qrrJrunApa o6ecnesusaercg trHreHcrrBrroe trepeMertrrrBaHrre
I[ cABrrr qacrur{ MareplraJra. Benraqranrr BaBopoB Me}r{Ay cMecureJrbrrbrMl{
By6bflMrr, Koropr,re ycrâHaBJrr{Barorcfl Ha BrryrpeHneft crenne Koptryca?
tr cep4etrnr,rxoM qepBflHa oruocr{reJrbuo rreBeJrunu (6-16 ,lr.u), a rpa-
AueHTbr cr{opocrrr- B arr4x Baaopax He upenbrrnaror 50 cem-1.

B uuxcrpy4epe {upuu (Krauss Maffei> Koncrpyr{rrrBuo coqerarorc.E
oco6enuocru ènrecurens rfl)r(eJroro Tr{tra trepuoAnqecKoro geiicrnun
u HerrpepbrBno padorarogr,ero or(crpyAepa. B uepnoù Barpyaorruoft .racru
MtrKCrpyAep BbrrroJrHeH B BrrAe AByx 3arletrJrflrcrqrrxc.fi TpaEcnoprnpyrorqr4x
qepnflKoB, eo nropofi - B BrrAe AByx cMecureJrbnbrx Jrorracreft (no upo-
{rrro uauoMr{Haroq[x Jlotracru cMecureJr.s ruua <Een6epul), Koropbre
B CBorO OqepeAb coeAr{rrflroTcfi qepes ctrerlr{aJrbHbre HoHrIIIecHue uepexoAbr
c AByMfl qep Bfl qHÊrMtr yq a crH aMr{, 3aH aHquB arolqrrMEcfl rpaHyJrr,rpynquMr
ycrpofictnauu.

flpra upouaBogcrBe lr uepepa6orfie troJruMeprrbrx MareprraJroB trpr{-
MeHflroTC.fr TaH?r{e oTeqecTBeEHbre oAnoqepBflqHbre v AByxqepBflqHbre
cMecrrreJrrd HeupepbrBHoro AeùcrBufl, BbrrrycxaeMbre 3aBoAaMr{ <Eonr-
rrreBrrn)) (r. Kuen) u Tala6osxuMMatrI.

,{nyxvepoaunue cMectrreJru (puc. L9, a) nrruonnxrorcr c upanoii
E Jresofr napeexoft qepB.ffnoB, c 9r(cqerrTprrnoBr,rMu fiyJraqHaMn
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(puc. I.9, 6), c runaontrAHhrMt KyJIaIrItaMtr (puc.I.9, a), c cauoour4lr{arcqr{-
Mrrc.E rpexrpannËrMrr nyraqnaMu (puc. I.9, e).

,{.rn ocyqecrBJreuu.ff Eetrpepr,rnubrx rlpoqeccoB cMerueulrff, Mexano-
xrrMr{qecHoro coBMeqellvfl. fr IIaIIoJrIreIrr{.fl troJrr,IMepoB u gJIacToMepoB

rrpr{MeHfl erc.fl AByxporopurrfr uo4u(fnxarop.
flpnuqrau 4eftcrnua AByxporopuoro lro4n$uxaropa Banilroqaercfi

B cJre4yrcrqeu. 3arpyxraeMËIe B Mallrrury paaAerlËIro vnrfr B upeABaprr-
TeJrbEo cMerrraHrroM BuAe- RoMIIoITeHTËr BaxBarÉrBarorcfl Bpatqaroqr{Mr{cfi
HaBcrpeqy Apyr [pyry poropaMlr, aoropble B Barpyaotluoft sacrfi sbl-
troJrrreHÉr B BûAe sarletrJrflrotqtrxcfi qepB.EnoB c rpalrcuoprr4pyrolrlffM
npo(franeu Eapesfiu. Ianee Marepuan [ocryrraer B Bolry cMeItreHtrfl rr coB-
Meqentrff. Ilpo{unl poropoB s aroù sone ua6rapaerc.fl uB ctrequaJlbnlrx
EacaAon uru nyJIaqKoB, pactroJrararoqrlxc.fi Ha BaJIy co cMeqeHrreM
Ha yroJr 30o, r. e. B BtAe crytrenrraîoù sunronoft fivtu.utu.

Prc. I.10. Tunr,r ny.uauron uogu(pru{aropa:
o - qrtrpaJreBrrAEbre fiyratrfiu; 6 - poM6nqecfiI{e fiyrarr](u.

Ieouerpun fiylraqna orrpe4eJrfler xapaxrep 14 r4rrrerrcr{Brrocrb Mexa-
rrtrqecnoro noageftcrnua na o6pa6arr'rnaeruue narepuarrr. B cilyqae
ycranoBnrr KyraqnoB, uporfranr r(oropbrx B trJrocfiocrr{ npeAcraBirfler
co6ofi ùurypy, Kalr{Aafl qerBeprb Horopoù otrrrcËrBaercrr ypaBueurreM
ctrI[paJIrr Apxuue4a, rdrrreHcllBnoe MexauuqecKoe noageiicrnue Ha
o6pa6arr,reaeuue Marepr{aJrbr (rpa4uenr cKopocrr,r Ao 250 cen-')
odecuequsaercfi B Baaope ô, uocrornsoù sennsunbr Me?fiAy rracaAnaMr,r
u B Baaope ô* uex4y nepmranofi Haca4firr v. troBepxnocrbro noptryca
(puc .  I . 10 ,  a ) .

Tanas troBhrrrleunafl rrrrrelrcrrBuocrr, MexaHlrqecKoro noegeficrnraR
cotrpoBoln4aercfl, HaK rrpaBr4Jro, crpynTypnbrMrr I{BMerreHI{flMu o6pa6a-
TbrBaeMbrx r(oMrronelrroe. llureqcuBnocrÉ, Mexaguqecnoro soa[eftcrBrrff
Mo)r(er 6uTI, yrraenrmerla 3a cqer yBerllqenran padovux sasopoB (crr.rennue
uaca4Hz) nJrr{ Ba cser yMelrbrnenr{fl c}ropocrrr Bparqenr.rfi poropon.

$B rex cJryqafix, KorAa trpoqecc rpedyer oco6o <lrsrHrax> ycnonraft
nepepa6orHtr MareprraJra, padovlre HacaAKr4 lro4ra{raHaropa lroryr 6nrl
gaMeuerrËr ÂpyruMr.{, rroJrnocrr,ro ucnrroqarorqranru o6pa6orny B MaJrbrx
Basopax. flprauepou rafioro upoSunn Moryr cJryx{rlrb KyJrasftlr, r{Mercnlue
ùopuy pou6a (puc. I.10, 6).IIpu coxpauer{r4rn crpy}rrypbr rratrorrr{rrre.Ilf l
onra o6ecueqr{Baror Aocrarorluo oAuopo4rroe pactrpeAeJrelrue ero B troJlr4-
ùrepe.
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$ 5. OËOPyÂOBÀHr4E [JIf IrSMEJIbrrEHr.rfl

tr4sN{enr.reHr{e ycJroBEo, tro paBMepy ftyc}toB trcxoArroro
cbrpb.E r{ HoHeqrroro trpoÂynra, paaAeJlsercfl Ea ABa HJracca - 4po6.re-
Erre rr rroMoJr. fipodnenueM troilyqaror HpytrHbre Kycnr,r rrrarepuara (or
250 Ro L nn), flouon Molxer 6nm rpy6rrM, cpe4ur'rM, rorrnrM r KoJrJrorr4-
nnru. flouony troABepraror r{ycftI,I MareprrâJra c paaMepaMu or 5 go 0,1 nn,,
Ilocne uBMerbqenrlfl paaMepbr r4x rraMeuflrorcfl- or 0,1 go 0,00I nn.

Ornomeure paaMepoB RycnoB Ao E trocne uaMeJrlqerlutr EaahrBaror
crerreurro uBMeJrbqenr{fl. flpanruuecru paBMep naz6onrmrx Hycr(oB
orrpe4eJrseTc.fl orBepcrueM cr41a, qepes Roropoe upoxogtrr cnruyvraft
MarepuaJr. flpr srou ftoplra orBepcrrrfi crrr AJrfl r{cxoAnoro rr rrgMeJrbqen-
Eoro MarepuaJroB AoJr)fiHa 6urr ogrananosofi (HpyrloË, xaagparuoii,
npflMoyroJrbsoË u r. u.).

Kpyuuocrl KycnoBoro rr tropomnoo6paeuoro MareptraJloB c yfiaaa-
Hr.reM JrEHeËHÉrx pasMepos Hafldorrluero rr HauMeEr'mero fiycnoB Mo]I{eT
6nrt oxapantepuaoBaua tro oAEoMy uB cJleAyrlu1ux cuoco6os:

1) uo nepxneMy upe4eJry r{pynnocrn (-d,), rrro oaualraer ((Ee Kpylr-
nee dl (a4ecr d - uorepeqnoe ceqenue nycra);

2) uo unnneMy trpeÂeJry npytrHocrtr (+d), qro oaua.raer <ne ueurue d>;
3) uo uuxrreMy r{ BepxueMy trpeAeJIaM xpynuocru (*d, -d);

4) no {panqrronrroMy cocraBy B AoJIflx tr trporleurax;
5) ro y4err,uoft uonepxuocr[ Marepl{aJla, r. e. IroBepxnocru qacrur1.

nprrxo4flq,eùcs na eAtrEEqy Beca uJrE o6seMa MareptraJla.
Marepuar MotKHo oxapanrepuaoBarb rax?r(e serrrsuuoË AotrycrûMoro

trpor{enrnoro coAep)fianlr.E xanoù-nudo {paxquu: xpyunoË, cpegneË
u.ur uennoft.

flo cnoco6y r4aMeilbrrelru o6opy4onaur,Ie paaJrrrqaerc.ff cJIeAyIoqIrM
o6paaou: pacr(aJrbrBaroqero (paaraMbrBalotrIero), paa4auntrBarou,ero, I{c-
rEparoq,e-paaAaBJrr{Baloq,ero, yAapHoro u yAapHo-rrcrl,Iparoqero Aeft-
CTBnfl; OTA€JIbEyIO rpyilTly trpeACTaBJIgIOT IIOJIJIOI4AHbIe IIsMeJIr,qnTeilIr.

O6opygonanue AJIfl trpoqecca 4po6nenua tro Kolrcrpyr(quu rr trplrn-
qutry gelïcrnran paa4eJr.flercfi Ha q,exoBbre, r(ouycnËre, BaJrxoBbre,
MoJrorRoBbIe 4po6urHn ra 6erynrr.

Il[eHoerre 4po6u.nxu Moryr 6rrm c trpocrbrM (puc. I, 'l'1, a) a cJrotn*
uuu (puc. Lt7, 6) RaqaHr,IeM no4nuxnoft nrenu. ftycxu MareprraJla paa-

[aBJruBarorc.s ra. pacxaJlr,rBalorcfl B Baaope Me?r{Ay Heno4Brr}r(Eoft 7 u no-
qnzxtnofi 2 rqexalrr,r B pesyJlr,rare r{x nepuoAr4qecnoro c6nurxenux.
B gpodurHax co cJlolnHbrM HaqautreM q,entr MareprraJr eqe r trcrupaeTcfl.

B Houycunx gpodu.nHax (puc. I. l l  , e) MarepuaJr paa4aBJrlrBaercfl u
qacrr4quo ge$opuupyercfl MelKAy ÂByMfl ltonycaMu. Bseusuù pll$.neunft
r(ouyc .1 nero4nuxeu, a Blryrpensraù (gpo6aqnû) nonyc 4, ycranonleu-
ruË na BeprrrxaJrr'HoM Barly 5, 4euxercfl tro onpyxtnocrr4 axcllenrpuqno
tro oruoltreuuro K BuerurreMy nouycy. B Honycurrx gpo6unnax MarepuaJr
trSMerbqaeTc.s HetrpepbI-BHo.

Marepuan B BaJrnoBbrx gpodu.rnax (puc. 1.Ll, e) paBJIaBJIIrBaerctr
u qacruqno rrcrtrpaercfl B BaBope Me)fiAy AByMfl BaJIr(aMu 6 a 7, Bpaqa-
mrq,I{Mr.Ic.E HaBcrpeqy Apyr Apyry.
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I
B Monornosnx gpo6unnax (puc. LM, q Kycntr Mâreprana gpodrrcr

trpu ygape MoJrorKaM[ 9, cno6oguo troAnertreulrÉrMl{ Ha 6rrcr:po Bpaqa-
roqeMc.fl porope 8 (npu BroM MarepuaJl qacrnqno ucrnpaercn).

Eerynm (prc. I.11, e) upe4naBnaqeubr AJIff MeJIKoro gpo6neunn
r.r rpy6oro rroMoJra. Marepuan paBAaBnlrBae'rcfl rt r{crupaercfl B BaSope
MeE{Ay AByM.fi Bpaq,aloquMrrcfi Karnauu L0 u qarll'efr. LL.

O6opygoeauue ÂJrfl ocytrIecrBJlenrrtr npoqecca lroMoJra no Honcrpyx-
qEt u rrptrHrlrmy Aeircrnra.a pa3AeJr.flerc.ff ua 6apa6auHbre, poJruKoBbre'
Mo.rrornoBbre ? rrHeBMarnqecfi ue, nudpaquonnue ra crpyfiHr,Ie MeJIbHr{qbI.

Puc. I.11. [po6rmtu:
o - qeHoBafl (c rp6cTrru HaqaEûeM ûIeHn); 6 - uleïoBaÂ (co crotfiHblM liaqaÈùeM qe$II); d -

Irouycuaff; a- BaJrfioBa.E: ô- MorolfioBafi; e- 6erynlt; --
I --ûeuoÂslofiBafl qefia; 2 - rloABrr}}(IlaÂ lqexa; 3 - BHeIÛrÛù HenoEBIr]l(EbIû nOHfC; 4 - BHyT-
penHûû fioHyc; 6 - 3aJr; 6, 7 - BarHII; 8 - pOTOp; 9 - MOJTOTFIT; J0 - f iaÎf iIt; rt -qaÛa.

Bapadauume (maponue r,I creptxnenne) MeJIbIrnqËI r{ctroJltByrorcfl

Air.E Torrroro uaMeJrbqenux (puc. I.12, a). Eapa6au -/ uelrnraqÉr [pr4-
BoAurcs B ABrrlfienrre or âJrenrpogBrrrareJrfi 3 uepes pegynrop 2.

B poJrl{KoBo-MaflrrrlrxoBblx MeJlbuuqax (puc. I.12, 6) Marepl{an
pâa4aBJrtrBaercrr Merx4y EetroABLI?nHbrM noJrbrloM 7 r 6ucrpo Bpaqarcrqu-
Mrrcfl poJrtrHauu6, ruapurrpuo coeAuHeHHbIMI,I c. fipecronunofr 5, noropan
yr{penJleua Ha BeprrrnaJrbHoM aary 4.

NIoilorHosÉile (ygapnbre) MeJrburrqbr npeÂHaBHaqeubr Ann paalloJIa
(pnc, T.t2, e). B Hefioropbrx cnyqaffx osu o6ecueqrrBaror nogcylirfiy
MarepnaJra B gpoqecce paaMona. Monorxoslile MeJIbHtrIIbI uaroroBJr.ffrcrcff
c ,r(ecTr(o EaKperIJreEHbrMtr uJrE c mapHrlpHo noABemeHFbIMtr rra porope 9
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Mo.uorKaMu 8. It aroit rpyiltre o6opy4onauuÊ orrroc.flrcn ranxe ÂeatrE-
Terparopbr (puc. L12, a); uanenr,uenlie s Hr[x upordcxoÂr{r trprr y4ape
qacrnq o traJrbrlhr 17, aanpeuJrenrrhre B Arlcnax 70, npw yAape qacrfiq
'OAHA O Apyryro ï orqacTu trpr4 ucrEparrr4E.

IlnenMarusecnue MeJrbrrrrqbr (puc. I.72, ô) rcuotlayrorc.E AJrfl ron-
ïoro rraMeJrbqenl{s. Marepual B Hr[x r4BMerbqaercrr rrpn yAape. ]tycouHn

Puc. 1.1,2. Menrnnqul
o-oapaoauEa[i 6-p,oJrr.rftoBo-MaETril{ l(oBa.E; d-MoJroTKoBafr; e-Ae3nnrenparop; ô-

nHeBMarffqccfian; e - anoparlrroHHaE; m- crpyfiuan;
I - O a p a o a H ; 2 - p e Â y r { r o p ; 3 - a J r e f i r p o Â B r r r a T e J r b ; 4 - B a n i . ' - f i p e c r o B r { E a ; 6 - p o r u $ u ;
z - E e r r o a B r { È ( I r o e  R o J r b r l o ; 8 - M o r o r H r 4 ; 9 - p o T o p ;  l 0 - A r 4 c } r f i ;  J l - n a ù b r l b r ;  t 2 - M a l e -
pr.raJr; JJ - paBMoJrErraE nilf lTa:, 14 - coirJro; 15 - ruTaTerbi 16, 18 - rpy6br; JZ - Ar{ptpy3op;
19 - colrJro; 20 - BbrxoAEoe orBepcrûe; 21 -,y.aJrlo1fii 22 - Koprryc.

-72 uarcpuaJra, IroÂJle)fi atr{ue trBMenbqer{ulo, troAxBarbrBarorcfi BoaÀyxoM,
xoropnrù Harneraercs rrepea cotrJro 14, nernr co cnopocrb:o 20-80 n,lcen
tr yAap.ErorcÂ o paaMoJrbuyro nJrtrry -13, a raHxre Apyr o Apyra.

Budparlnounbre MeJrr,Hrrrlbr (prac. I.'1,2, e) uplrMenflrorcfi. ErrE. rorrnoro
E CBepXTOTTKOTO trOMOJra MaTepr{aJrOB.

Ctpyùnue Meirbnur{br (puc. I.12, cr) npe4Haanaqerbr ÂJrrr cBepx-
ToHr(oro troMoJra. Paslroil B Hr{x upolrcxoAar Ba cqer coyAapenrrg 9acltrq
MareprraJra, Haxo4flqrrxcn e ryp6ylenrrroM BoBAyrtrHoM trorone. 9acrrqnr
Marepr{aJra rroAarcTcx reHroqHËIM trr{rareJreM n npraeunr,rii 6yuHep. ,{alee
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\rarepr{arr tro rpy6e -Zd narpannnercfi B aony graftfyeopa 7I, rAe oE tro4-
xBarl,rBaercs BoagyxoM, rrocrytraroquM rro rpy6e 78. Sarevr Maîepl{aJr
trogaerc.E B r(oplyc 22 venrnmqbr, BbluoJllrennofi n nu4e rpy6m aJrJII{tr-
:r[secHoii {oprnrrr. B surxuefi qacrrl Koptryca uMerorc-s corrJla 79, uepet
rioTopbre rrocryrraer BoBAyx.

CHopocm BoBAyxa B corrirax Aoxogtrr lo 460 nlcen. Boagyx o6mqno
troÂorpeBanr, qro odeclesusaer rroAcymlIBaHtre Marepl{aJra. flocqrua-
roquii B Koptryc MeJrbrrrrqbr BoBAyx noAxBarbrBaer rraorultrbl MareprraJla
rr BacraBJr.fier trx rltrpnyJlupoBarb B rpy6e. Ilacruqrr, ABnraflcb B ryp-
6ynenruon BoBAymHoM rroroxe, rrrlTeucuBrro uaMerbqalorcfl, yAapfficb
Apyr o Âpyra u o creHfir,r Roptryca.

Orpa6oraunnrii noa4yx c qacrr4r{aMrl roroBoro trpoAyxra trpoxoAr,rr
sepea Kraccu{uqrapyroqee ffiaJlroaufinoe ycrpoficrno 27 u ganee vepea
BhrxoArroe orBepcrrre 20 noclyaaer n ycrpoficrBo AJLfl ocax4eur.rn. Ha-
Ït.xoH Jrotraron 'KaJrroBraiiluoro ycrporicrna Molr(Ho perynupoBarr, u reM
caMbrM AoclrrraTb îpeoyeMolr ToHr4trbr rloMoJra.

ftraccu$unaqu.fl rro fipytrHoortr Bepen orxognlrlero npo4yxra trpo-
r{cxoArrr BAecb cJreAyrorqrrM o6paaou. B uoroHe BoBAyxa c qacrur{aMu
\larepuaira pa3fitrrrrrbrx pâ3MepoB, ABrrï{yqerocfi tro BepxHeMy saKpyr-
irerrHoMy yqacrKy, trporlcxoArlT cenapaqrrfl MareplraJla: ooJlee Kpytrrrbre
qacrrr{Ér, o6ra4aroutrrae 6onrnroit Maccoft , uog geiicmuelr qeurpodeffirrbrx
cu"r orJreraroT K }rapylHnoit crenHe Hopuyca r{ [poAoJl]r{aror ABU?r{eHI{e
n rpy6e, a Melree ftpynrrbre sacrullËr, cfiatrnrrBalotqrrec.s y nuytpenueft
creËKlr, yBJIeKarorcE orxoAflIqr,rM rroroKoM r{ BbrHoc-srcff Hapyfi{y.

O6rrsso uptr uBMeJrbqenr{rr rBepAbrx Marepr{aJIoB pe4r{o yAaercfl
cpasy noJryqr{rb trpoAynr rpe6yeuoro cocraBa. ,{la aroù qeJrl{ trpr4Me-
H.flIOT paBntrIHLIe ycTaHOBItU' B KOTopLIx paBAeJIeHI4e cblllyql4x MaTepI4a-
.roB Ha {paxqulr nporraBoAurcrr cJreAyroqranu cuoco6aMlr: npocerrBaHr4eM
lurrir rpoxoqeurreM qepea cr,rra r{ perrerxrr; uo4-4eftcrnraeM rpaBrrrarlr{on-
rTo-trEeprluoHHbrx I{JIrl rpaBr.rraquoHHo-uelrrpooe}r(HbIx cIrJr.

Cuoco6 paBAeJrenr{fl uopourHoo6paBlrbrx Marepr{aJroB na rppaHqrr
ûpocer.rRarrtreM r{x qepeB cr.rra trarrflelcfr nara6onee npocrbrM I,r pacnpo-
crpanennhrM. llpu oroM MarepuaJr nponycnaror qepea ctlro c otrpeAeJleH-
EbrM pâsMepolr orBepcrrrfi d. rlacruqbr, paBMep Horopbrx rlreEbllre pasMepa
orBepcrufl B cr{re, ûpoxoAflrrlepea Hero (Spanqran -d), a 6onee Hpynnrre
BaAeplilrrBarorcx (ifparqun *d). flpuuennn cr,tra c paaublMrrt orBepcrrr-
gMr4, MO?LHO paSAeJrrrrr, Sepurlcrbrli lrarepuan na ;rro6oe RorlllqecrBo
ippaHquË.

Ha uponanoAcrBe pa6ourae Mecra tr o6opygonaulre Airrl I{aMeJIbsesLrE
ÂoJrlr{Hbr 6rrrs o6ecteqenbr HopMaJrbHÉrM ocBerqeurreM rr BeHTr{JIflql{oHHhrtrrr
ycrpoficroauu. Bce rpn6oprr aBroMarrrqecnoro peryJlrrpotsaull.fl r,I yûpa-
BJrenrrfi cneAyer ycrauaBJlrrBarb c yqeroM rrepexo4a (upn neo6xoArrMo-
cru) Ea pyquoe ytrpaBJIerltre rrclroJrnr{reJrbnbrMrr MexaurlaMaMrlt. Aos
Apo6unrnoro odopy4oranua neo6xo4rauo trpe4ycMorperb yctpoùcrno
Bcrpoenubrx ynpnrrft I[ MecrnÉIx orcocoB y 6ynxepon.
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f ,ttaea I I

MAIIIIITHbI TJIfl TAEJIETITPOBAHITfl

S 1. OCOEEHIIOCTI,I TÀEJIETI,IPOBAHI4fl IIJIACTMACC

(Dopuonanue BaroroBor{ - Ta6.lreron onpe4e"rlenrroft nou$r-
rypaquu, paBMepoB r4 trJrorEocrlr LI3 nOpOrtrKOO6pasHbrX, rpAEyJrlrpo-
BaHEbrx lrirtr BoJroHHtrCrbrx rlJracrMacc - troA AeftcrBneM clnlrMarctr{ello
y cvll:frry HasbrBasrcr{' ra6JrerprpoBaHr{eM.

Ta6;re rraponantre fl BJr.fl e rcfl npe4Bapl{re"IlbrroË onep aqneù ue peA npec-
coBarr[eM. Olro uoenonger 6oree rorrno Aoar.rpoBarb MareprraJl, a rar(xte
oTHo0trTeJrbrro troJlrro yAaJrflTb r,r3 Hero BosAyx (t' Har( cJreAcTBrre, flo-
Bbrrnaer TetrJronpoBoAHocrb uarepuana). flpurueneuue râ6ileroK yrp0-
rqaer trpoqecc FoAoIpeBa IIJIâcTMacc B leHeparopax roRoB BI'IcoHoù
qacTorr,r tr r{oHTaHTEbrx HarpeBareJrflx. flpu racnonr,SoBaErrl{ Ta6rerlrpo-
BaHEOTO Marepr.raila yMeHblrraerctr sarpysoqHafl KaMepa upeccsopurr,
IIOBbIInaeTCfi CItopoCTb ee BaMLIKaHI{g II C}rI{}I{arcTCrI uoTepl4 MaTepI4aJIa.

. Fta.recrso :ra6reron xapaxTeprrayercfl ilpoqrrocrblo rr trJrornocrt'K)
r4 SaBI{CUT B nepByro oqepeAb or raoJlerlilpyeMocra Marepr{aJra' T. e.
or ero cuoco6uoctû ctrpeccoBbrBarbcn ts KoMtraxllryro ra6nerHy (o6r,runo
qrdruH4puqecxoii {op rrr) uo4 4eiicrerreM c}r(IlMaroqero ycfrIrvn. Ta6ne-
rl{pyeMocTb nopo[Hoo6pa3HÉrx IlpeccMaTepl{aJloB saBrrcrrT oT Iltx xr{Mld-
qecftoro r4 rpaHyiloMerpuqecHoro cocTaBa, BJraE(I{ocTIr Ir reMrreparypbr
MaTepI4aJIa. HaIIdqLIff B IIOM CMaBbIBaIOqUX ilpIICaAOHT B€JII4{UEI'I I4 cl{o-
pocrrr ilprrJrolrieHl{tr [aBJIeHrrfl Ta6rerupoBauun (cxtatran), nn4ep]riHrr
radileron rroÂ AaB.TIeHueM, a rax)fie yclonlrft ra6nerlrponanraa (o4uo-
cropourrero rdJrlr AByxcrepounero cxrarua). Paccrrrorpralr flparno Blrlorfllalae
orMeseHEËrx .baxropon.

SxcnepuuenraJrblroycralroBJleno,qro cyBeilr,rqenr4eM cn o p o cr 14
c ?fi a r rr fi MareprraJla ero radJlerl4pyeMocrb yxyÀrnaerofi. flpra noe-
.pacrarrrrrl cnopocrl'r clr(arlrfl s 2-2,5 paaa AJIfl troJlyqeulls ra6.lerort
lrAeuruunofi IIpQqHocrLI tpe6yercn rroBbrrlreHrre yAeJrbHoro AaBJIeITITfi'
ra6lerraponâIrr{fl Ha 25-30o/o. 3ro o6tsclotrercfr reM' qro lrprll MaJrbrx
cnopocr.sx clr(artrff (4e$opuaquu) aneprua ofi arl4fl ycueBaer rroJruocrbro
frrrfr. B donrmofi cretreulr pâcilpeAeJrrrrÉc.E B MareprdaJre. flpra ynelrauen-
nofr cfiopocrr4 clr(arrrfi couporIIBJIeHI,re MarepuaJla Bo3pacraeT c yBeJrI{-
qeuueM cnopocrrr 4e$opruaqlru.

Ssa.renûs yAeJr bubrx AaBJrerrfift ra6nernponaurrs Her(oro pbrx lropoItrRo-
o6paanux rrpeccMarepl{aJroB AJIrr paartrqubrx tlltroB ra6neroqnnx
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Martrr{n (cr. $ 2 gannoù rnaan) B BaBlrcr{Mocru or ducrpoxoAuocrr[
troc.neÂEr.rx uptrBeAerrhr s ra6r. II.1.

Ta6.auqa ILI

VgerrRr're AaBJrerr[fl ra6leruporaulrr (n Mnl,u,z)
Ârff pa3nrrqnhrx rr,rtroB ra6aer:oqflnrx Marurrn
B cHo6Itax fl puBeÂenhr Berl4qugbr 6r,rcrpoxoEuocrri MarrrûIr.

i
I

TIln Mamr.tEbt

aficqel{TprIr(oBag
(16-t!0 utLÂ&lNuH)

rIIApaBûuqecfiafi
(4,5-35 t4urnlnua)

(Deaonnacrrr
AMUHoIIJTâcTtrI

59-79
7g-ttg

39-59
69-88

flpouuocm u rrJrornocrb ra6reron r.rB trpecctropomxoB cyqecrBeuno
a a n u c u r  o r  A a B J r e H E . f l  r a 6 i l e r u p o B a r r u . E  ( p r c .  I I . 1 ) .
B sasaile upor1ecca ra6rertrpoBaHufl npoquocrb (ysacron .4,Ë) u rrJror-
EOCTL TA6JTeIOK BOBpaCTarOr trpotrOpqr{orraJrbHo AaBJreHrlIo, E lroBepx-

250

200

t  l ç n

Ê
? 100

- 5 0

" o loo zoo Joo qoo 5oo
,Qa0aenue nq6nenupotanun, Mu fnz

Pnc. II.1. Sasnc[rr.rocrr rpotrEocrx (xpunaa 1) r nnOruoern (npn-
naa 2) ra6.ireron or AaBJreEtrff ra6,reruponauna.

EOCrb nOHraKrOB yBeilUquBaerc.s 3a cqeT ytropflAoqeHEfi yr{JraÂKu qacTtrq
iloporrrKa. flpu nocneÂyroqeM yBeilr{qeHr.ru AaBJreHr{fl (yuacrox .6,8)
o6paayercs troprrcrafi BaroroBr(a radilernu.,{a.ulnefrmee ytrJroruerrtre
tropomKoo6pasHoro Marepr4aJra BosMolriHo Jrr.rmb rrprr ycJroBrE AeÔopMa-
quu ero qacrnrl. v uopucrux reJr olcyrcTByer pesr(afl rpaEuqa Melr(,4y
o6racrsura yflpyrofi m ocraroquoft 4eSopuar1ufi, rax Har{ B Mecrax
r{oHTaRTOB sepeH MOryl 6nrr, Hatrpfl?fierrnq. upeBlrtrnarctq,Ee npeAeJI
TexyqecTr,r, B To BpeM.É Kar( qerrTpaJrbua.fi qacTr, SepeH r{axogtTcg s o6la-
crr.r, ytrpyroii geÔopuaqrara. Ha yqacrHe .6,8 tosErmeHrre AaBJrerrEff Ee Bcor-
Aa trpuBo4r,rr H yBeJrr{qeurrro trpoqHocru ra6nerHlr. 3ro o6r.ficnflercs.
TeM, qro B olrpeÂeJrennoM rrgTepBaJre [aBJrenufi npoqecc c)r(arufi Mare-
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pl,râila c odpaBoBalrlrellr ra6Jlerr(I4 trporer(aer c lrpeo6JraAal{ûeM ytrpyrofr

AeÔopMar{utr.
Ha yuacrHe Bf c troBÉIlrreur(eM AaBJIerrIrfi Hatrpfl?r(enr.e -B sepuax

trpeBÉrmaeT npeAeJr leHyqecTr.I r4 upoqecc lrpoTeKaeT c rrpeooJraAaEEeM
nilacruqecnrx ge{opltaquft. flpounocrs radnetox yBeJltrquBaercfl s4ecb
c rroBbrrrreutreM AaBJlerrus ta6nerupoBaul{.s. flplt ynenuqeutru AaBJreHuff
or {00 no 500 Mn,lnz na6llogaercff Monoronnoe rroBbllnenue rrJrornocr[
ra6rerox.

P a a na e p r'r B e p e E lrpeccMarepuaJla HerrocpeÂcrBenuo BJII{-Eror
Ha trporrnocri ra6neroH, cnllÆ(afl ee trpu cBoeM yBeiltrnenutr. ,{nr go-

crulr{eH4fl orlruMallbHoit upounocru taonerHu u3 rrpecctropomKa c paq-
MepaMtr sepelr Ao 0,25 nn tpedyetca AanJreHrre tropflAr(a 80 Mnlnz,

]= 
e^r\n PE= P" P6t Px

Puc. II.2. Cxervrn ta6neruponauurr c oÂEocroposuuM ctfia-
ruou (a), 4nyxctopourruM clr(arlreM (6) Ir B (rIJraBa-
roqeû> uarPnqe (a):

J - BepxEuft rlyaHcoH; 2 - Marep[ar;. '  - Marplrqa; 4 - HIlf i{-
Euù IIVa}{coII.

a c paaMepaMlt Bepeu ]- | wilt, - ûopHAHa L60 Mu,lnz.3ro o6sscnfleroflf
BepoETHo, TeM, qTo MeJIHOBepIIIdCTbIe MarepI4aJIÉI IIMeIOT OOJIr'ilyIo yAeJIL-

E).ro rroBepxnocrb. Ilpr.r ra6lerrrpoBaur4r4 npytrHoaepHllcrÉrx Marepr'14-
,TroB AJIE trOilyqeul4g trpoqnblx ra6.neroH Iry?rtuo BHaqare paSpylrrr4Tb'
I4CXOAHÉre Seplra.

B n r l e p l r { K a  r r o A  A a B J r e I r I 4 e M  B J r r { f l e T  E a  l r r o r u o c r b '
u trporrnocrr radneroH'trporl{BotroJlorr(Ho cnopocr! cx(aru.tr.

Cxeur,r ra6reruponanrr-fl nprlBeAel{br ua puc. II.2. Ha nasarbaoit
craArrrl clr{arIIfl MarepIlaJIa qerrecoo6paanO yCKopeHIIoe OtrycI(aHIle
tryaucona 7 (puc. II.2, a) n'nn trepeMelqenl,Ie tryaucoEoB -1 a 4
(puc. II.2, 6) uancrpesy Apyr Apyry. Ha xouesnofi cragrara c)fiarlr.tr
uepeMerqegnfi HeBHaqnreJrEHbI, Iro trpeo4oJleBarorcrr fionlmue ctrJrÉr co-
trpoTrrDJreEug.

flpr.r cmarulr Mârep[aJra 2 eossunaer rpeuïIe ero o lroBepxnocrF'
MaTpUrIhr .?. OnO Mo5{eT AOcTIIqb oqegb 6onnuoil BeII4qtruIbI, BCileACTBUe
qero cHr43r{rc.E AaBileHIle :ra6nernponanr{r{ tro BÉrcore {opuyeuoft ra6reTnr'r,
a eTo B cBoro oqepeÀb rrpuBeAeT K HeOAHOpOAEOCTtr trpOqHOCrI,l u trJIOr-
HOCTE rr0 BbrCOTe rr AUaMeTpy raoJleTr(tr.
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flpu o4nocroporrneM c?r(arua ra6nerxa $opuyercx roJIbI(o oAEITM
tryancouoM (nropoft tryaucorr HenoABr)fieu). B clyuae AByxcroponlrero
cx{aTûfl oAEoBpeMeIrEo trepeMetrIarorcfl o6a uyaucoua.,{nyxcropouuee
cxattre odecuesusaer noBbrmeutre rrpoqnocrn ra6nerr(I[ Ea 15-25%
uo cpaBHerruro c oAlrocropoEEtrM c)fiaTueM (trpu oAuHafioBblx AaBfieHuu
tr cKopocrlr cxarzx).

Ognocroponnee c)fiarrile o6msno rrpl{MeufiercÊ Ea gncqenrpunoBÉrx

(npunornuuurrx) radneroqubrx MaltrIruax. flplr arou

[ P g :  P H * l Â ( r r .1 )

r4e P" - ycr.rJrr.re Ea BepxEeM tryaHcoHe;. P, - ycl{Jrtre Ea EE}fiEe[r
rryancoue; :R - peaxr{r{fl otropbr Marptrqbr, paBuafl rro BeJItrtrtrHe cyMMe
CIIJI TpeHufl MareptraJla o troBepxHocTl' MaTptrqbl.

Puc. II.3. Snropu AaBtreurrff rr rrJrorrrocru radnetori rrpl{ oglro-
cropouueru (a) n 4nyxctopourreùr (6) cxarnn'

flocHonrny trpu AByxcroponlreM clr(arlltr nepxnuft lt sux{uuË 1ryauco-
HÊr odbrrluo Aeulnyrcr c oÂuHâKOBoft cnopOetblo, BeJIEstHnt P" : Pn
(crrr. pnc. I\.2, 6) r{ AaBJreEEff 1.aorertrpoBaEtrI qa BepxHeM u Hr{ErrreM

toptlàr {oplryeuofi radrerntr oAusal{oBnr. 3${exr AByxcropo*Hero
cxiatz" MoE(eT 6nrrr uonyueg IIpId ficIIoJIbsoBaIItrtr (IlJlaBarcqeftl (r. e.

no4Bg)figoft B oceBoM EaIIpaBJIeEI(u) uarpnqr'1, Itoropafl Oba1sEO IIpI,IMS-
rrsercfl rra roptrsoEraJrËHbrx u,rÂpaBJrrîqecRux MarnlrHax (prc. II.2, a).

Suroprr AaBJreHuff rr trJrornocrn ta6netoH tr!g oirgocropol{EeM u AByx-
croponueM clr{artru trpuBe4enbr Ha puc. II.3. llpn oAuocropouneM

clxârnra (pnc. II.3, a) na noeepxuocrr, trpr{Mbrnaroqefr H uognumrrouy

$oplrlmqelry tryaHcoHy, AaBreEue tr trJroTrrocrr, yMerlbrrramrcfl B qeHTpe

11 yBeryqr,rBarorc.fl K l(pagM. Ha uOnepXHOCT11, IIpI{NIÉIHaIOqefr H SenO-

,qBr,rrr{fioMy tryaHcony, nar6onlmue AaBneHue E trJIOTEOCTI, * R rIeETpe,

a HatrMenbllree * y HpaeB Ta6rernû. Ilpra y4alenr{n or {opuyrcqero
11yaucoga trJIoTIIOcrb yMegbmaercfl oT cJIoff I{ cJlolo. flpn gnyxcrOpOEEeM

ol11ârutr (puc. II.3. 6) naufionee 11poqghrMu rr trJrorrrbrMn rrBJ].Ercrcrr mpqbr

rafirerfitr, a HanMegee upouuoft - ee cpe4gflfl .I{uJltrHApuqec1aff IIacTb.

C  y n e n u u e u r e n  B  J r  â E { H o c r u  r l p e  c c t r o  p o m K  a  r a 6 . n e -

TrrpyeMocTb elo yilyq[aeÎcfl, natrpl{Mep, ecJItr BJIa}fiEOCTb aMI{HOIIJIACTa

"oàpucter "a 
L-i,S%, ra6;reurpyeMocrb yBefluqtrcfl sa 35*50%.
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f l pnuonnmeu l l l t  r e  M  t re  p  a  r  y  p  É r  Ma  re  p  u  aJ r  a  e ro  ra6ne -
TrrpyeMocrb rar{x(e yrysmaerca. O,qnano trolrbrrnril yJrwlnllrb ra6xern-
pyeMocTb MareplfaJra 3reÉTpfiqecKuM ooo-
rpeBoM Marpuq na ra6nerosnoft lramfiue ne

ÂaJrr4 noJroxrrrreJlbnoro a{{eHra rra-Ba IruB-
Krrx BHaqenraft noatf(fuquelrroB retrJrotrepe-
Aaqu fi TetrJronpoBoAlrocTr,I MaTeprilaJla, vI
r(parr(oBpeMerrnoro upe6neauufl ero B Mar-
paqe.

B. H. SanropoAHI{M lrpe4Jromelra Mero-
Âr{Ka orrpeÂereHrs KaqecTBa TaoJreToK ny-
reM rrsMepeltEfi ux npoqEocru trpt paspy-
rtreurrr{. floHagateneM rrpoqnocrrr trpr{trflTa
BeJrrrqr{Ea ycgJlv,tr, HeooxoAritMoro AJrfl pa3-
pyrnenufi Tadilerxu. Balr(aroft Melr{Ây nJro-
cKofi onopofr u uapllHoM rrJII{ ocrpËrM no-
HycoM. Âtts nepraoguuecxoù trpoBepr(n
trporrnocrrr ra6.neron rr orpe4ereurrfi otrTrr-
MaJIbIlOTO AaBJTeHI{ff TaoJlerr4poBalrufl Ea

MarrrtrEax trptrMerrfl lor cneqr[aJlblrbrË upu6op,
cocro;rqraù ug HacroJrbnoro BtrEToBoro
trpecca v. plnlHoro I{EIraMoMerpa, paccqfi-
rannoro Ha ycI{JIIre Âo 900 ru. flpuuquu
gefrcrnun npudopa flcen rB puc. '1I.4.

flnornocts ra6nerox,[oJr]xrra o6ecue-
qr.rBarb nx qeJlocrHocîb trplr rpaEcrloprtr-

Prc. I1.4. IIPndoP Arrj
o[IpeAeJrerrtrE trpoqlloclû lao-

JIETOK:

I - trûEaMoMerp; 2 - ûraPI,IK
rrJrr4 t(oHyc; 3 -mîYPBar; 4 -

B u H r : ,  - I I o û s Y H ;  6  -  P a B P Y -
rrraeMafi Taofierl{a; 7 -T$1o'

IIIAEHA.

poBaulrrr, treperpyane m xparrenlrllt. IIpu

{opotO"unUn-rafinerO1ç usnuilseù trJIorIIocTIl ra61erossafl MamtrEa

6ncrpo ûSrramtrBaeTcn, a as{er{TrrBEocrb BÉrcoKosacToTHOrO UoAorpeBa

cHtrx{aercfi.

S 2. KJIÀCCI,IOI4TIAItrITfl }I OBIqAff XAPARTEPITCTTIKA
IABJIETOIIHbIX MAMtrH

Tadneroqume Mamunbr Hnaccn$raqupyrorc.E tro cJle4yroqnM
I IDUSHAHAM:^ 

1) no BtrAy lrpldBoga (uexauuuecnuË, rll4paBilrqecttufr. mnw xon6n-

nr,rponaunnù);
2) uo xapaxrepy trepeMeqenlrn$opuyelroro Mareprlana Ir ra6JIeîoH

(nepuo4uuecnoe a uenPePrrnnoe) ;' 
a; no xâpaxrepy ABu)r{eEuÊ {oprrlyloqux geraneft MaIIrr{Ebr (noanpar-

Ho-nocryrrareJlbnoe, nPYroaoe) ;
4) uo nouo)r{euuro octr trepêMeqentrfi lryanconoB E Mâîptrq (Boprtr-

KaJrbuoe trJItr roptrSonTailbuoe);
5) uo cuoco6y upuuereErs yctrJlûx (o4noctoponuee r{nrr l{Byxclo-

poErree crfiaTtre);
6) no ruuy yctpofrcrn AJL* RoMtrencarltrû AaBJIeHlrs

{uexauuuecnue uJlrr rrlgpaBilEqecnlle fioMlrencaropn).
ra6nernponanua
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Mamraslil c Mexanr{qecnuM trptrBoAoM pasAeJrflrcTcfl rra porar{rronrrbre
(unra Hapycenr,nnre) rr ancr{enrptrKoBbre (rarra Hpnnorulrurue), a rnApa-
BJItrTIeCKUe MamtrIIbI - na fOpUSOHTâJIbIIbIe Ilt BepTIII(aJIbIIbIe.

Haudonrruee pactrpocrpaHenrre rroJryrrurrz poraqrrou.rrbre radneros-
EIjre MarlrrrEbl. onu orr[qarorcrl nrrcoxoù trpoI,rBBoAr{ïeJrbEocrblo"
oAuafio r{e troaBoJr.flror noJr5 rarb r{pytrHbre radnerHn (guauerpou >50 _
60 u,n). Ha axcqeurprrnoBbrx Marrrrdnax.traroraBJrûBarorc.s roqnbre uo
recy ra6nerHu (lrenHue r( KpytrHue, 4raâuerpoM Ao 100 nn).

B nocnegnee BpeM.E sce doilee ro,'po*oe pacupocrpa'e'r4e rroJryqaror
ruApaBrnqecHue (rnannnru o6pason ropr{soHraJrlnme) ra6nelortEhre Ma-
rrr4nbl. Ilpouaao4zreJrbHocrb ur ycurme ra6.neruponaHu.fl 3Tr4X MaIXI{E
SHaqr4reJrbHo Bbrrrre, qeM y 3r(cr{eHTprrfioBËrx, a xo.ne6anue Beca tr3roro-
Br-r.Ê€Mbrx ra6terox MeHbme, qeM B cilyqae porar{rrolrHbrx uamr.rn, Ha
ru,4paBilflqecKr4x Malrrr4Eax Mo]nIIo rrBroroBJIflTr, r{r4Jrr4nAprrrqecKue ra-
6.nernlr ArraMerpoM go 230 tlJtr fr. srrcoroft no 100 un,, Taxue 6o.rrmue
ra6nerHra y4o6nrr nprr trpeccoBarrrrr4 xpyuuora6aprlrgbrx raa4e.rruË r{B
(penono-, MoqeBr.ruo- rr MeJlaMr4uo-Sopuanr,gerrrAnhrx Marepr{aJroB.

osenr, Balr{rrbrMrr B rrpoqecce ra6nerrapon a*nfl s.',rrtrrorcfl otrepaqult
sArpysKr.r r[ AosupoBaHnfi Mareprlrana. flpn HeÀocrâroqso cradr,rrlsoË
pa6ore ycrpoficrn AJr.fl BarpyBr(rr r.r ÂoBrrpoBalrr{fl Marepr.raJra Morfier
na6rro4arrcr Buaqurerbrroe orHnonenze neca {opruyeumx radneron
or BaAarrnoro, Koropoe o6nsno EaabrBaerc.fl paggoBecoM.

Ha Beprr{KaJrr,Enrx ra6neroqubrx Maml4lrax Marepuajl BacËrtrâercrl
uo4 4efrcrnuelr codcrseHHoro oeca. ,{rx sarpy3r{u neodxogrartloro KoJru-
qecrBa uoporuHoodpaauoro MarepraJra B MarpnrlËr r:a6neroqnofi Sopuru
trpunreusror_ca ycrpoficrBa pasrlrqnoro ratra (cu. crp. 49, Sb, 68, 69).

_ fI pra ra6nerrlrp oBagrar4 troryrraro r rJraBrrbrM o6paaortr quntrHApuqe cxre
ra6rernu. B nenoropux cilyqa.flx trpuMerrflror ràHme ra6nernu np.rrMo-
yronrnofi, onalruofr, Ho"rrrqeo6paanoit ra 4pyrofi xou{urypaqura, Sop-
MyeMbre cooTBercTByrculrrMr{ rryaHcoHaMrr B oArrorHeSAEbrX U MHOrO_
rrreaArrr-rx Marpr4rlax. flpecconanze ua4enufi odnersaercs, ecJrrr HouSu-
Iypaqr4u ra6neroH z {opuyerr,roro r43ÀeJrr4fl arraJrorrrqrrbr.

Mexauusecr{Ee rr rnApaBr[qecnr{e Martrrrubr ocnatrtreuÉr o;Irroruea,q-
EbIMI{ I4JII4 MEOTOTHESAIIbIMN MATPI4IIAMII I4 COOTBETCTDYIOq,I4M ITOJII{qECT-
BOM BEPXEtrX IiI EIT?ITHIIX NYAECOEON (UIU UOABII}I{HI,IX U EEtrOAtsU}I{IIbIX
rryaucorroB rra rrrgpaBJrr{qecxux uaurnnax).

Ha ancrleurpr,rr{oBbrx n rnApaBrr4qecftux ra6nerosHÉrx Marrrr{Hax
nyancoubr o6r,rqno ]fiecrno BaHperrJreHbr B yaJrax Marrruu (norayne,
rtrToxe ru4paBJrr{qecnoro trJryH}fiepa n t. n.). Ha poraqraouur,rx Marrruuax
TYAIICOHbI MOTYT 6TTTI AETOEOMHbIMI4 AETAT'IMII, HE I,IMEIOqUMIII }KECTKOTO,
HetroABtr?nHOIO COeAI4HerrUfl C Apyu4MU ySnaMn I{ AeTaJrflMA MarrruHbt
(cr'r. S 4 gaunoft rnanu).

Ha rra4panrusecfir4x r{ Mexanr4secxl{x ancr{enTprrnoBbrx Marnranax
Bce oclroBnbre oneparllrr{ radnerraponaur,rfl - Barpyana Marepl,raJra B Mar-
ptrqy, ero clr{arr{e n ra6nerHy, BbrraJrnr{Balrrre f oroBoft ra6nernra lla
MaTpuIIbI - rrporr3Bo4frTcg trocJreAoBareJrr,Ho B ol{rroM rrreSlle Marpr{rlbr,
a Ha poTaIItroIIHbrX MaIrIr4HaX âTr4 Otrepaqr{rl Br,rrloJrrr.frloTofl oArroBpeùreHrro
B Hecr(oJrr,Kl4x rHeBAax - pa6ounx oprauâx Mamanbr.
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!,nn pacuera
rosuoù Marrrr{Hbl

ITJTI{

trpouaBogtrrenbEocrs Q @ nelv) porarluonuofi ra6re-
r(cnoJrbsyrcr ypaBEeErIe:

Q:6AGNmkn

o :60  L  hah 'mkn- p

flpouano4ureJrbltocrb ancqerrrprrnosoË n rr{ApaBJlmecfloù
roquofi MarrrrrHbr Q @, nalv) otrpe4eJrnercfl tro {oprrryne:

( r  r .2)

(r  r .3)

ra6;re-

(rr.4)

I

Q:60Gnut

B {opuyrax (ILZ) - (II.4) trprdufirbl c.TleÂyloq,tre ycnonrrbre 060-
srraserrr{fl: G - uacca o4noli radrerKrr, na; N - HoJlusecrBo Marpul{
B porope; ,rz - HorrqecrBo rHeBA B Marpur{e; k - Hoe{{rqlteur fipar-
rrocrrr ra6ilerupoBanun (k : 1"; 2; 3 unu 4); n - ItorrlsecrBo o6oporon
poropa, 3r(cr{eHTpr4[toBoro BaJra I v$rv. qrrcJro xoAoB Malrrulrbr v I nuu4
P - yculue MarfllrnËr, rr; p - yÀeJrbuoe ÂaBJreHIle ra6rertrpoBaÊufi
gnn nn6panuoro Marepvaila, H,f JtLz; h - rny6una Barpysoqnoù xaueprr
Marpurlbr, eL; p - trJrorrrocrb radnerraponarruoro Marepr.raJla. nef n3.

$ 3. EHCIIEIITPIIKOBbIE TAËJIETOtIHbIE MAINtrIIbI

âncqenrpunonne ta6reroqnble MaurIHbI xapanreplraylorcfi
neplloAfirrecKr{r\r uepeMeq,eHraeM {oplt-veuoro NrareprraJra ra ta6nerHra.

A.ns ra6rerraponanraR uopomnoo6paBlrr,rr rpeqcoBoqublx Marepr{aJroB
trpIIMeHflIOTcf BepTLIKaJIr,HbIe âHCI{eIITpI{KoBbIe MaIIII4IILI c aJIeKTpOMeXa-

Hr{qecfirrM trpl{BoAorlr. Maruraurr odecuesl4saror o4l{ocropolruee c}r(arl4e
Marepr{aJra BepxlrrrM tryallcolroM (unn nyanconanrr,r) B oAlrorHe3Anoft (uln
MrrororneaAuoft) uarpuqe 6ea BLrAeprfiItI4 no4 AanJreullerta. OrSopMoBarr-
HËIe ra6lrernlr BblTaJlT(rdBarorcfl IrrrEtHIrM tryaucoHoM (rarr nyauconauu).

B uacronulee BpeMfl Bllnycnarorcfl gncl{eHTprrl{oBbre MarutrHbI c ycv-
Jrr{eM ra6Jrerr{poBarrr4fi or 20 go 1000 nn'. Sxcqenrplrxosas ra6rerosuafi
Martrnga (puc. II.5) r{Meer JrI{ryIo cocranu),'rl craurru}r -1, na roropoft
cMorrrr{poBaubr Bce yairÉr u AeraJrn Malrrrrlrbr, Kpyrnquft MoMeIrr o6nrsHo
nepeAaercfi or aJlexrpo4orrrareJlfi Ha er(cllenrplrHonrrft rnannrrii nan 7
qepea RiluuopeMeEnyro r4Jrrr trJlocnopeMeHnyro trepeAaqy, ilRIrB I{ aydua-
Tbre rnecTepHrr.

Ha cpe4ueft axcqenrpultoBoù rracrlr BaJIa B rtrarylre ycralroBJreua
gr(crleETpuRoBag Bl'yJrna, r{oropâfl llloifier IIOBopaql4BaTbcfl B rIr4JII{EAprr-
gecfioM rra3y maTyHa c l{eJrbro IiISMeEeIIr4fl SItCqeIrTpIrcr,ITeTa r4 pery-
JrtrpoBaHrrrr AaBJreHIrrr ra6lerr.rponauus. K IxaryHy 5 Irpurpennen noJI-
syn 4, B noropoM ycraEoBJIeE nepxnuii rryaHcon 3. Hr,lxtnuii rryaucou
aanperrJreu n pear6oooltl trrrone, noropmii Molr{er noAlrl{Iuarbcfl trirr4 ony-
cr{arbcs no4 ÂefrcrsueM peryJllrpososnoù raËHu 2 ra neusrl nec ta6letxu,

$opuyerrroû B Marprdl{e.
lorosag radnerna BÉrraJlfttrBaercg. lIB ùrarprrllbr Hrrtl(IrllM rryaHconoM

no,4 4eftcrwreM Blryrpelrnero upo{unrnoro poJII[Ka. fIopomnoo6paBHr'rI"r
MareprraJr raa 6ynnepa B aarpyxraetcn n uo4nramurrft trurareJlb 6.
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fleperueqeuue trtrrareJrfi ocyqecrBnsercff or trpuBoAa MamtrErr. Illrypnar g
trPEAHA3HAqEE AJI.g rIPOBOPAqUBAHEfi TJIABITOTO BAJIâ MAIIIEHbI BPYqH,YIO.
roronue radnerrz cocnalrbabrBaror tro Jrorny -/0 n rapy, ycragâBJrr4BaeMyro
ua nnoqa4He 71.

flprmqrauuaJrbuafl RuEeMararrecHas cxeMa paccMarpûBaelroft , ua-
mr{HÉr IIoHaSaHa Ha pac. II.6, a. Ilpunog MartraHbr ocyqecrBJr.flercfl

DJrenrpoABurareJreM -Z uepes HJruEo-
peMenxyrouepe4arry 4 u mecrepr.u
10, 12. SHcqeurpuroenft nau JJ,
Bpaqaffcb, coo6qaer qepea maryn
-/6 noanparno-trocrytrareJrr,Hoe ABr4-
)fieurre rroJrayuy 7B u nepxneMy try-
ancouy 19. Ha ru.rrr,noù ropqonoir
cropoHe ay6uaroro r(o;reca 12 ycra-
HoBJreH nnyrpenuufr npo{raurnurî
nyraqon 11. Ponr.rn 17, trepeMe-
qaflcr, tro lryraqlry, odecnequnaer
BOSBpaTEO-trOCTyrlaTeJIbHOe IBEIr{e-
Hr{e mranre 3,/, noropa.fi rrepea r{arr-
ûy 25 trpr.rBo4r{r B ABnxreur{e roJr-
RareJrb 26, na KoropoM yxpetrren
nrarxnraù tyaucou 24. flpn npaule-
Hrrn perynrapoeovnoft BryJrHr4 Zr
o6reu KaMepËr Bacbrnxu n uarpraqe ZJ
r{BMerrffercff. tlaoôy 25 ycranaynw-
BaroT B SaBucr{Moclu oT noJro}fie-
rrrifr perylzponouuofr BryJrnrr trprr
troMotrIn crotropuhrx raen 30.

Ftyna.ron 9, pacnolorxennrrfr na
HOHCOJIT{ âHCTIeHTpI{KOBOTO BaJra,
noageùcrnyer Ha poJrr{H 8. Bcne4-
crBue aroro pbrqar 7 tpu rroMotr{ff
ceprrn 5 trepe4Buraer 1yuxep 20
BAoJrb croJra 21 . IIpn ABrl?rieulrr4
6yuHepa ay6uarnre mecrepnu 2 no-
po[rrrre;rfl nepe4Brrrarorcn ro pefi-
xe 3. Ha KyJrarrne 9 rlreerc.s BoJrrro-
o6paanrrù BÉrcryn, clyxaqnrî 4lx
BcrpffxuBanrar 6ynHepa, qro o6ner-
qaer sachrtrRy rropolnHa B MarptrIly.
Ha neHoropux ra6neroqubrx MarrII{-

grn nradpaqr{onuoro rcrpn*r,rnauun

Ta_6re^rnpyervrnrft MareprraJr 32 lpe4rapureJrr,Ho sacbrtrarcr n 1yxxep 20
(pnc. II.6, 6). Ilpll conprrnocnorenurr Bbrcryrraroqeù sacrn Hynauna 9
c poJrrrKoM B dynHep rrepeMeqaercff H Marpzqe. flocre coBMerqeErlr.s
rurxseft nleru 6yunepa c Marplrqefi uareptraJr Bacbrrraerc.fl B ee rEeBAo.
flo onorrsanr{r4 BacbrrrÉr{ 6yuHep upyxruuoû 6 nosnpaqaercfi B ucxoAEoe
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Puc. II.5. O6urrù BrA a(cqer{rpuxo-
eoii ra6rerosgoË il{amunrù:

I - crarrraHa; 2 - peryrupoBovHaa rafina;
3 - BepxHl{ft nyaHcoH; 4 -no.tr1lE; 5 -
IIraryH; 6 -nrrrareJTb; 7 -rraBHbrË BaJI;
8 - O y E H e p ;  9 - t r r r y p B â û ;  . 1 0 - r o r o H ;

lJ - [JroqaÂHa.

Hax rlpr{rvleE.s}oTcJr uprcnoco6leuuR
6ynxepa.



troJroxreEr{e, a rryancon -/9, ouycnancb, BxoAtrr B Marpultry 23 u cxuMaer
naxo4.aquËcs s seft tropoton n ra1nerxy 22.

flnornocm radilerrs aaBucûr or rly6unrr, Ea r(oropyo otrycnaercff
aepxnuft tryancolr, u peryJlllpyercfi yrnoBbrM lrepeMeqerneM sncqeur-
punonoù BryJIIcu -ZJ (pacuonoxeuuoft B roJIoBKe 14 marya.a) OrnocureJlbuo
ia;na 15. Itorga nepxnnfi ryaucol{ troAlrtrMaercfi' ra6Jlerfia 22 srlrarr.u-
Baercfl nB Marprqbl HuII(HLIM tryaucolrort 24. B saqaile cJreAyroqero
rIuKJra ra6.irerxà craJlnrilBaercs trepeAnefi sacrlro 6yuHepa co crota 2l

a Ea Har(Jronuruù noron 28,
a roJrnareJrs 26 c nvtx-
rrr4M tryaHcoHoM otrycrfa-
eTc.fl B I4CXOtrHOe rroJIOXe-
HI4E.

Prc. II.6. Sncqentpunoaas ra6fierowraÉ Mamllsa:

o - Hlrrrerrarrrrrecfiafi cxeMa; 6 - cxeMa Eo3r{poBoqHoro ycrpoËcrBa;
-Z - aJreHTpoÂBrrrareJrb; 2, 10, 12 - IIlecrepHr.r; 3 - 3y6'rara.E pefiHa; 4 - HJIr'rHopeMeEEaE-Ire-
peuaqa; 5-- cepbra' ti - npixuna; z - 

-pnqar; 
s, 17 - poJrtrHn; I' Il -^Hyraql(r4; 13 -

âHâ{eiipuronai sryrxa; la- I- ronôsfta uràrysa; rf --ralr; Jd - ItraryH; 18 -^ror3yH; 19-
repxnuù nyaHcoH; 20 - 6ylr.nep; 21 - c'roJri 22 - TaorerRa; 23 - Marplr-qa; 24 - rIJùjlrEIEu
nyanCou; 2 l -qârga;  zd-- tô: iHareubi  27 -  peryrr4p-oBoqHaE ÊryJrHa; 28-JroroK; 29-
pèaroonaa BTyJrna; i0 - rafiru; 3l - Ilrrarrra; 32 - raoJrerfipyeMbrfr Marepuafi.

f(onedanras Beca ra6Jleron B trpoqecce pa6otr'r MamurÉr saBucfiT or
EepaBËoMepEocTr{ 3acbrtrKr4 tropomKa B MaTprrldbr, BeJItrqEEhl 3a8opa
Melr{Ay troBepxHocr.EMu Er[]fiEero uyaHcoEa E Marpullbr' EacTpofiKrI
peryJrr4poBovuofi nrynxn 27 orlrocrrreJrr'Eo ueno4nuxuofi Plar6onoû
nrynxu29, BagerfiEocru r(petrJrelrufi tryaucoua 24 tttotttareirlo 26. B aa-
Aop Mexrgy ToJIKaTeJIeM U oepxneii IIJIocfioCrbIO peryJII{pOBosEOù BryIItI4
Ee AOJIII{HËI tOIIaAaTb trIùJIb n IIOpOIIOH' laK AaK yBeJltrqeEue SaSOpa
BËrBOBer rrpordsBoJrbHoe yMeEbrneEue Beca Ta6fierofi.

IafiHI,r 30 Aonmnrr 6rlm otperyJrtrpoBanËr ran, qro6bl Bepxuuù ropeq
tryaHcorra 24 upu BblraJlnlrBaHtru radJrerHll HaxoÂuJlcfl BatroAJrr4qo
c BepxEuM ropqoM Marprlrlbr 23. Sora c6nuxtenra.s ûyaucoÊoB Bar(pbrra
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ABepKoù, r{oropaÊ c6rofiupoBaEa c KoIreqEtIM BhrnilrollaleJroM TaKUM
o6pâaou, qro flpt otnpmrofi ABepfte IIetrb lrtrrantrfl MarHnrnoro Eycxa-
reJrff sJreKTpOABUraTeJIfl paSMbrr(aeTcff .

flpouanogureJlbuocrb excrleutpnnonofi ra6;reroqnoË MamtrEbr Ba-
Br4ctrT or rrJrotrIagtr ra6nerrponauufi, rnydrnu BalroJrlreuutr MarptrqÊr
u cnopocrri Bpaq,enrur snclleuîptrKoBoro BaJIa, o6rruuo pannoft 15-
40 oîlnun (ra6r. II.2). B cBoro oqepe4b rrJroqa4É ra6lerraponanra
BaBuctrT or MartctrMarbnoro ycrrilvfi., paBBr{BaeMoro Mamr4noù, u y4elr-
Eoro AaBJreEEfl ta6reruponanv!fl, flBnffIorqerocfl rJraBHbIM o6paaou

{yuxqueË cnoËcrs radnerrapyeMoro MarepnaJIa Ilt cltopocrl,I ra6nern-
poBaEuff.

Tadtuqa II.2

Texunqecnue xapaareprrcruxMr(cqelrrplrnoBblx ra6aeroqnrrx
MAIUtrE

OûpMa u rlrfi MarlrrrHbr

IIapaMerpÉI

MaHcr.rMarr,uoe ycu;rrae taorretu-
p o B a E I , I f r , É H  . . ,

IIpoI{SBOÂUTerbtlocrr" 1LTL. /.t . .
,4raauerp ra6.nerox, Mîù . . . . .
IJryoIIEa BarroJlHe]rr{E Marpr{-

rILIr t4ti
Moqllocrb aJreKTpcEBr4rareJlff,

KAn1, . . .
Ia6apr4Tûbre pagMepÉr Marrrrrubl,

c l i . , .

Bec MaIur4HbI, EN . . .

r  0 0 0
3 0 0 0
1 0 0

5 1

7 r5

1 0 7 X 2 3 9 X
x 1 5 2

5 8

3 5 0
7  20  -2180

c t

D J

3

2 0 9 x 1 2 3 x 9 2

250
2400
8 0

7 0

t  t 0 x 2 1 0 x
x t 1 0

1 7 5 x 1 t 5 x 7 5

L2,6

1 6 0
2 0 0 0

6 5

6 0

Pacser orrrI4MaJIbHoû trpor,IBBoÂureJrblrocrlr Mamuubr no ÔopMyne
(II.4) nstnercff, Kar( cJle4yer rrs rrpr4BeAeunbrx o6bffclreutrË' opueuru-
poBoqHbrM.

Bnue orMeqalrocb, q1o OAEocrOpoEEee c,fiarlIe MaTepuaJIA B I'âOJISTI(y
Ea DKcr{eHTpUItOBbIX TaO;reTOqHbIx MamI{HaX BbItrOJIE.geTCfi HpUBOItrUtr-
1rO-111aTyEEbrM MexaEtrBMOU. Cxelra HpIIBOmtrnrtO-InaTyIIrlOIO MeXaEUBMa
B MoMeEr Baxoaa tryaEcoHa B Marplrqy (ABC) u B HpafiHeM Hu)ItIreM ero
rroJro'fienlil( (AB oC o) rrpr{BeAena Eâ puc. II.7 , a. ftaH cnegyer tr3 aroù
CXEMÉI

îe  o:eoao+E;Â-æ cosr l -  BA cosal  ( I I '5)

s :  t  ( t -  oos Tl )  +r  (1-  cos a1)  ( I I .6)

34ecr ,S - seuusura xoga lryancona B Marprq,e; r - AJII{IIa RptrBo-

ilErrA; Z - gluUa ilaryga; ,y1r Ct1 - coorBercTBeHEO yrJIhI AaBJISEIIS
E troBopola KptrBoluutra B MOMeET saqaÏa cE(aÎrilfl rr (?r < {0').
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flocHonrny r sin cu,
fr. maTyEa ûonyqtrM:

: J sin Tr E I - rll, AJIfi AJItrH npEBotuua

1{I -cosyt-  } f f=s inty l
( r r .7)

(rr.8)I : r l ) "

Benuvuny Sl2 r rpa paarllTrrhrx Bnaqentrffx À r Tr MorfiEo otrpege-
rnrr rpa{ruecHu (puc. 1I.7,6). Bn6op Beilrqunlr xoga tryarcona Ba-
Btrcur or pagMepon 6ynxepnoro trr4rareJrfl, xoropnrft B MoMeET aarroJlne-

0 / 0 2 0 3 0

It ' zPaô

Prc. II.7. ltpnnomruno-uatynunft MexaEEBu aroq,er-
rpunoroË MamtrEbr:
o - cxeMa MexaHEBMa: 6 - HoMoFpauMa AJrÂ pacqera MexaHuaMa.

Erffl MarpurlÉr MarepuaJroM Haxo4trrc.s troA BepxEûM rryarcouoM. flepe-
ceqenre EarJronr{Ërx Jrunuft, BÉrlrepqeunbrx Anff paailuqnÉrx anaseuzû
yrJla c[1, c npûBbrMr[ auasenuft ], nognon.ser otrpegeJrurb rro mxaJre Ea ocû
opAtrEar BËaqenue ,S/2r. HaupuMep, trpu crl : 50o E l, : 1/r'uueeu

S l2r æ 0,23.
flocre ononqareJrbuoro rrr6opa paaMepoB r{prrBorrrn[a tr nonayna

EytnEo paccqurarb yror rroBopora r{puBolnutra, coorBercrByroq[ù uo-
MeHTy EaqaJra clfiaTtrfi:

( l - l r -  S)z- l .z  a7z

sr!

(rr .e)

5t/.]

c[1: aTCCOS
b  ( t l r - S )



Vruonyro cxopocîb BpaqeEIr.E HptrBoulrtra o Morr{Ho onpe,qentrTb
uo ManctrMaJrbEo gouycruuoft cnopocru crr(arrrfl. flocnotrxy cnopocîb
rroJrayua u B MoMeEr rr EaxoAtrîc.É rro {opuyne

,=o," (s in "r+*sin 
zar)

( t ) :

r  (s ina1-1-$  s inzar )
(r r.10)

S 4. POTÀIII,IOHHbIE TABTETOIIIIbIE MAIIII4HÉI

Conpeuennr,re poraql4onrrbre MaltrI4rrrr o6ecneqzBalor oAIro-,

ABVX-, Tpex- r{ilu qerbrpexxparuoe ra6reruponaur.re, ilprI eroM r{B
r(arfiAoro rEeBAa Marpr4r{br Ba oAr{rr o6opo:r poropa [ofiyqaror coor-
Bercrnyroqoo KoJltrqecrBo ra6neron (1, 2, 3 unw 4).

Poraqraounrre MarIrI4Hbr llMeror aJreKTpoMexaHusecHI4it rrpl4BoÀ vI
Bbrrrycnarorcfl B BeprunaJrf,HoM r{crroJrlrenr{u. Onr odecuesusaror AByx-
croponuee c?r(arlde MareplraJla 6ea arr4epxrftrr rdJrr4 c ue6olrruoû nu4epm-
nofr no4 AaBJIeHr.reM u HerlpepblBrroe trepeMeqelrrre 'fropuyelroro Mare-
pualra ra radreron. TaHrle Malrlr{rrbr o6rrquo ocHalr{eubr uexauûqecHrauu
(npyrnuunrntau) KoMlreHcaropaMI4 AaBireErr.fl .

ItoncrpyxulBnbre oco6eunocr[ u xapanrep ÀBr{ffieaaff rlyaHcouoB
rroaBoJr.flror paBAeJIIlTb porarlûounbre MarlrllHbr rra ÀBa HJIacca' [t I xlaccy
orIIOCflTC.fl MAIIIUIIbI' y KoTOpbIX ABa?fieEllte tryaHcoEOB trO KOnI{paM COtrpO-
BorfiÂaercfi rpentreM Kaqeuufl; ro II HJraccy - Marlrlllrbr' y Horopbrx
alraJlorl{rrHoe trepeMeq,eEl,Ie tryaHcoEoB coIIpoBo}I{AaeTcff TpeHI,IeM cltoJIb-
?T{EEtrg.

Oresecreeusas radneroquâfl MaIur{Ha I xnacca MT-3A (puc. II.8)
lpe4uaBuaqeHa ÂJrs o4lrorroBr[qrrolruoro fa6lerraponaulrR IIopomrto-
odpaanrrx {eno- rr aMulrorrJracron (uo4po6nyro rexullqecrylo xapanre-
prrcrrrny cM. B ra6r. IL3). Maruraua ItMeer JrraTyp cranl{rry' Brryrpr[
xoropofi paBMeIqeHr,I uepnaunrrù u rluJrr,IuÂpr.rqecxlrfr ay6uatue peAyn-
ropu, a ràHxe {praHquouuar ruySra cqenJleul,rfl. Ha craur'rse ycrauon-
Jrega Eulr(Hflfl IIJII4Ta 77, coegunenuan c nepxneft unurofi /3 xO.rronnallra
-/4. NIem4y rrJrlrraMu cMourtrpoBarr porop 9 c unrna4rlal-bro KoMtrJIeR-
raMrr oÀEorHeBAEbrx MAlpUq, Bepxlrl4x 15 u nm1'iiuux L6 ilyaHcoEoB.
CUtonrle HyilarIKII gnr ta6rfetI4pOBAIIIIfl I( BbITaJIRtrBâIIUfl radlerXra
ycranonneubr Ha rlJrurax 1.3 u 77, a BcnoMorareJrr,HÉre KyJIaqKI{ - Ea
Horonuax /4.

Itpyrarryrfi MoMeHT llepe4aero.a or eJIeKTpoABr{rareJI.fl -/ ua sail 8
poropa 9 uepea ay6uarne flepeÀaqtr 2, cueuulre ruecrepun 6,7, uepanln.
Z t ,epratioe ttoneco 5. Beaurt'ruafi trepeMelra MqcT uecre^p-en 9.. 7
o6ecneirsaer ABe cr(opocrr{ Bpalqeulrff poropa: 7,3 u 9,87 o6lnuu,'
NIySra 3 noasonser ocrafiaBJllrBarr r4 rlycnarb n pa^6ory MaInuHy rlpr
Br{JrroqeHEoM aJrexrpoABI4IaTeJIe. 9epee ilecrepuu -/2 nparqerule ilepe-

Âaercrl Ha Jrotracru 10 nopomuroun, noropnfi o6rersaer sarpyany
Màrptrrl nopourxoodpaBrrbrM MarepIraJIoM' HaxoAflqr'rucn n dyuxepe 11.
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Oco6oe BHr{MaHrre cJleÀyer o6parrarl Ha xapafirep coe4l4lrenlrfl nyau-

conoB c ApyrrrMl[ AeraJIflMId rr yaJraMrl MaIrIr{HÉr. trllenecruo, tITo y pora-

rlr{oggbrx MaIilUH I xnacCa [yaECOEbI HeIIocpeACTBeHHo ne naa1rlro;1eù-

crByroT C ltyrraqr1aMl1 II poJll4l(altu. fleperleqeul4e IIyaHSOIIOB Ilpol{cxo-

Ar4r B pesyJrbrare o6Harunauufl doHosbrx 7 u topqoeÉIx 8 porultoB

(prac. II.9) rro KyJraqKaM r.r EarIpaBJIflroqIrM r4 conpoBo?n4âercfl rpe-

HrreM r(aqeHraq. B aroM cJlyqae {opuyror4ae rracrl4 4 nyaRconoB ycra-

EaBJrrrBaK)T rr Bar(perrJrflror B IIrrJIrrHApI4qecHLrx xop[ycax 5 n 15.

Pnc. II.8. Itfiueuarnsecnaa cxeMa poraquouuoù
ta6neroqsoû Mamlrlrbr MT-34:
-t - areRrpo[BurareJrr,; 2 - 3y6'rarne fiepeÂaqr4; -3 

-

MyÔra; 4 -.repssH; 5 -'IepBt{qÉoe I{oJreco; 6, 7' 12 -

rnecrepHr4; 8 - Bar; 9 - porop; J0 - Jlofiacrrd BoporÛrr-
reJrÂ; lI - 6yHHep; 13, 17 -D.lturbli J4 - f ioroHrsl;
15, 16 - nyaHCOHbl.

Hraxulrù rryancoH Martr[Irbl MT-34 B rroJro]r{enrrr4 BÉrraJrr(r4BaBr{fl

roroBofi radnerïra 7 raa uarpraqlr 2 noxaaall Ea pIac. II.9, a. Buralxu-

Bagr{e 11poucxo4l41 tscJleAcrBtre BoBAeIIcrBI4a upo{nuluoro xynauxa -13

Ea ropqoBÉrË pom.rH B uyaucoua. Ans cMâ3Krr poJrnHa, BpaÏqaloÛIel'oct

uo^py" ocfr Ii, ycraHoBlerra MacJre'r(a -/0 ra $erpoBa.fl rrpoRJIaAKa 9.

Marpnrlbr yCrarroBJIeEbI B 1HeBAax cpeAIIeIo floflc.lr'3 poropa' pacnoJlo-

xengbrx Ira oxpyx{rrocrll ÀIraMerpou 490 MJ'l"lurKpelrflrcJr cH4By clreqrrallb-

HrtrMrr trJlacruuaiura, Eonosoù pOJII,IK 7 Upe,4uaanaqen AlrE trepeMeqenllù
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tryaHcor{a ro BepînHaJrrr Ha xoJrocroM xoÀy rroÀ Aer,rcTBrleM lrapy?ir-
rrbrx KoJrbrleBbrx KyJraqfioB. rtyraqor\ L2 IIpeÀEa3HaqeE ÀJrfl rroÀÀep]Ka-
IJtlfl- u trpeÂoxpaEeHlrfl IIyaHcoEoB or rroiroMon B cryrrae paBpyrrreHr4fl
xyilaqna 73 utru ero HpeflJrenus. Manrrft 6oxosoft poJrrrn 6 pacuolonren
B BepTI{KaJrr,HOM tra3y poTopa I{ He [oSBoJrfleT tryaEcorry troBopaqlrBaTË-
ofl Bonpyr csoeit ocr,r B rrpoqecce oficrrJryaraqr{rf.

Pnc. II.9. Ilyaucoxu poraqr.rornÉrx ra6rerosabrx Marrrtrn
I nnacca B troJrorr(eHtrfx BbrrarrRrnauur (a) u i[oprrlora-
unr ta6neton (6):

t - ra6rerHa; 2 - Mârpfiqa; 3 - cpelHuË iroEc poropa; 4 - rpop-
MyrorqaE qacTr, fryaHcoHa; 5 - fiopnyc r{rDr{rrero ûyâHcoHa; 6,7 - 60-
fioBbre poJrrrfiIr; 8 - ropqoBbrfi poJrrrfi; 9 - Ilpor{iraAHa; -lo - MacreE-
Ha; lI - oebi 12-14 - f iynaqnu; t5 - I(opnyc BepxHero IIyaHcoEâ.

Bepxurafi rr Hrrlxnl,rft rryaHcoubl B rroJro]r{eur{r4 c}r(arr4fl ({oprraonanua)
MareprraJra r radnerny rroxaaanbr Ha puc. IL9, 6. Cxame rrpotrcxoAtrT
BcJre4crBr4e noa4eficrnrafl Kyflarrna 74 g.a ropqonrrù poJrIlK B nepxnero
tryaucoua "/5 u ana.norrrruoro HyJrarrra - Ha roprtronrrù ponrax Hlnlr{Hero
nyaHcoEa 5.

Vmnepca.nbubre porar{rlonubre Mar[urrbr I xlacca AJrfi o,qHo- u AByx-
Kparnoro radneruponanlrfl Bbrrrycxarcî n IIP (citl. ra6n. II.3). O6qrft
au4 o4uoft rrB raxux Marlrirn - rr{tra K-VIII uoHaBaEEa ptrc. II.l0, a.
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Puc. II.{0. Poraqrtonuar ra6leroquas MartrtrEa I rlacca:

c - tr6u1lù tta1. 6 - Âo3upyrculet' ycrpoitcrlo;
- t . * â r e f i T p o A B I 4 r a T e J I b ;  2 - J I O T O H ;  t - 6 y H H e p H É I ù  t r I 4 T a r e û É , ;  4 * . . r : A ' n  B O p O Û M T e û E ; 5 - 6 y u f i e p ; d ' 8 - n f l I d T t ' I ;  7 - I î O û O H I I b I ;  9 - r r e p -

BÂqHoe Horreco; .ro - peryrrrrropbr; l i  - qepBnn; :e - d;;i;r l ipîqectruil pelyHio,p; JJ - f ir luuopèMentrar uepegacai 14 - ÛrypBaJr; r5 - pesb-

60B0Ë xBocroBur{i J6 - Eosrpy-iounÉ fiyraqofi; rz - pô""1-iivîièona; ie': uniti""r nyàucori; lg - uouacrr; 2b - nepxuufr lyaHcoHi 2r -

MarpI4rla.



F(pytxqnii MoMeEr nepeAaercff or aJrenrpoABrrrareJrfl 7 na san poropa
qepea KrrdHopeMeuuyro trepe4arry 13, gunu:r'gpr,rvecHrari pe4yHrop 72,
qepBflK 77 u uepnnrrHoe Roileco 9. Mem4y nepxuefi 6 n uzmneii B nnra-
laMr[ paclloJroÆteH poTop c KoMnJreKToM nyaHcorroB 14 MaTpI4rL a TaK]r{e
BCtIOMOraTeJIbHbre Ir Cr4JIOBbre HOrII4pbr, nyilatlnl{ r{ I(JrI4HËfl.

Vcrauue ra6nerraponaHr.rfl peryJrr{pyercfl AByMfi r{JrrrrroBr,rMr{ peryJrfl -
ropâMr,r ./0. floporrnoo6paanrrË MarepuaJr, Bacr,rûaeMÉ,rù r 6ynxep 5,
sarpyffiaeTcfl Bparqarotr$4Mr,{cfl JroIIocTtrMr4 BoporurrTeJrfl, pacrroJro}Itelr-
Iroro B rrrlTareJre .?. Ban 4 nopourrareJr.fl nrrueMarr{qecntr cB.fiBaH c BaJroM

Prc. II.tl. Paanepnytax cxeua pa6orÉr porarlnoggbrx Marrrrrr I nracca:
, - AoBIIpoBoqHbrù nyrasoH; 2- peryJlErop; 3- Br,rrailftuBaroqr.rù HrnH; 4- ropqoBbre poJrr.rnrr;
5 - HruHoBoil peryJraîop; 6, 20 - KJIrrHbrr [aBJreHfrni 7 - ooHoBoft pornfi; 8, rz - nyaHcorrbr;
I - Marpnlbr; t0 - trpoMerfiyro.rHÉrù nyûa'rofi; JI - porop; 13 - BcrloMorareJrr,rlhre xyJraqHu;
f4 - rotracrn; l5 - Bopotrrtrreûr'; 16 - ceHToprn; I7 - yuop; ,8 - TaorerHl{; 19 - ûpeÂo-
xpaEfiTefibtrhrù HyJrarlo]t.

poropa. Bcle4crerae BpaqeHrrfl r,aila 4 Jlotracrl,I 19, cugnr4rre Ha DroM
BaJry, uo,qaroT rropoilHoodpaaunii Marepr4aJr na oyunepuoro ilrrrareJrfl
K rEesAaM MArpr4rI 21 . Bo BpeMfl BarpysKlr Marepualla Bepxrrr4e rryaH-
cosw 20 Eaxog.flrcfl na deaouacuoù sbrcore EaÀ rûrrareJrflMll.

Perynuponxa rroJro?fieul4fl rryaucona 1B (ra, c.negorareJlbrro, Aoabr
radnerupyeMoro Marepuair_a) ocyqecrBJr.Eercfl c rroMoqËro ycr.poùctna,
cocroflqbro 14B rurypBaJla 14, peznfoBoro xBocroBtrlxa .25 u upo{uJrblroro
Kyraqxa 16, no Bepxueft troBepxuocrrr r(oroporo cnoJrlsrrtr polûrr\ 77
HnlfiEero ryaHcoEa (prac. IL10, 6).

forosÉre radrernr4 rro HaKJroHEoMy ilorny 2 nonagarot n [pr4eM-
EyIo rapy.

Paarepnyrafi cxeMa pa6orbr yurrBepcaJrbunrx ra6nerorlEÉIx Marrrrln
rura It-VIII - It-Xa nplrBeÂeua ua plrc. II.1{, HanpaBJIeHLre Bpaulenrrfl
poropa -27 nonasaso crpennoù. Hraxuue 8 u nepxrne 72 tyancolrbr Bpa-
rqaroTcfi coBMecTrro c poTopoM 77 n S To ,fie BpeMfl rlepeMell{anrcfi tro
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Beprr{HaJIII napaJIJIeJIbIIo ocld poropa. Bpaq,aroflryIecff JIoIIacrI{ 74 nopo'

rurarels 75 cnoco6ctBylor paBnoMepgoii sacbIIIKe MarepLIaJIa B MaTpIlqbI

9. ItcimaqecrBo Jrorracreii u cnopocrb rrx Bpaq,eHLIf pâccrmragbr rar'
qTo Ka}I(Aafl MArpr4rla sarpy?(aercfl oÀrroft Jrorracrblo. hy6una salpy-

3ocuoù KaMepbI MarpIIqbI peryJll4pyerc.fl InecrepeHHo-BIIHToBbIM peryJlfl -

TOpOM 2, a raBueuerrl4e ycllJlr.r.fi TadfieTr4poBarrrrff - AByMfl RJII{IiOBbIMtr

peryJrflropaMrr 5.- - 
,qot"pïuaHr{e Marepfiaira rrporrcxo^rrr rrprr rrepeMelqe*rrrr 6oxosoro

porraïa 7 o"*rr."o ryancona uo [oarrpoBoqHoMy Hyrarlxy -/' flocne
gTOrO IrÛ?r(HIIIT nyaHcoH
onycHaercfi Ha 2-3 nn,
BcJreÀ,crBr{e qero trpeAyrlpe-
?I(trAETCfl (BbIIIJIECHIIBAIII{E))

MaTeprraJra tr} MaTpI4qbI

B MOMeIIT saxoAa . B Hee

BepxHero i lyaHcoHa' B Aanr,-
HeùrIIeM 3a cser ABr{}fieHl4tr
TopqoBbrx poJlrrnoB 4 nePx-

Hero 14 Hlr)r(Hero lyaHco-

HOB rIO KJII4ITbflM AaBJIe-
laun 6 rt 20 ruarePrraJl cï{I4-

Maercf l  n radnerHy.
Ta6nerxra 78 sbrtannla-

BArorctr lrr4 ?r{Irl4M tryal:lcolroM
noA AeûcrBI4eM KJIr4Ha .t.

Bepxnnft rryaucorr B ero Pnc. II.12, Itynarox AaBrre'trÂ AJlff poraqs-
BpeM.E C IIeKOTOpI'IM OIIe- ouuofr uamnsl'I I rtracca:
pe?figHl4eM IIOAHI{MaeTcfl (!-ÉepârluoHarrr'Ilas fioIICrpyHtlIIÂ;6-peHoMeEgy-

no4 noageficrBrreM BcnoMo- :TT#:if"Jf"ili'i'oro pa'py'e'rn-n nyra.rlia; z -
rareJrbHofo rtyJraqKa 73 ga rurrlnoBhle peryrlÂropbt; 3 - ronyÛHa'

6onosoù poJrI,rK 7. Iotosue
ra6rerntr nepeMeq,arorcn poropoM Ao yrropa 17 ' Vuop HanpaBJlfler

ra6;retxn rro EaKJroHHoMy JroîRy B rrpl4eMlryrc rapy'

,{,o aaxo4a 6oxonoro polrnHa 7 ua pa6ouuft upoQunb Aoal4-poBoquoro
t o""" Errx{Irr4fi rlyagcoH otryc1aercfl rrog AeùcTB11eM COficTBeHHo1o

Beca rdJIId rrpoMe?r(yroquoro xyrarlna 10. \nn rrpe4oxpa$eulrfl HyraqxoB

OT nOJIOMOH Me)$Ay IIIIME yCTaEoBJIeHbI IIepeXoAIIbIe M0CTI4I(I.I. ItynauOn

79 cilyl|iur Air.fl npeAoxpaEerrrrfl Marrrrlrr_br or aBapIII4 IIpU paspyNeIIUII

HpetrJreHr.rfl Br,rraJrxr4Barorqero nJrrrEa 3. B orou cJlyqae HI{E{HI4e IIyaE-

coEbr He otrycrflrc.fl B (oIracHylo Sogy)), Tar( Kafi I4X 6oKoBbIe poiII4ItI{ IOJIy-

qar otropy ,,a xyraq*e 19."\tn yineuuroetorafl IIpI^JII{ilaHraa ra6nerrapye-

Moro MaTeptraJla ft poTopy efo cpeAIIflfl IIacTb 3aI(pbITa troJIIIpoBaHHI,IMI4

,centopaMrr -Zd c xpol,toBrùM rlonpbrrl{eM'
I(onctpyHqus uraxuero r(yJrarlxa AaBJIeIrr{.fl' r(oropas Âo crrx rrop

rlpEMeHflercfl rra HeKOTOpblx Ta6reTosllblx MaIUI4IIaxr nol(a3aHa Ha

pic. II.1'2, o. B upoqecce radlerl4poBalrllfl yrlacron $a rpanlrqe Ha-

rtJrolrnoro r{ roptrBouraJrbuoro upofuleù Kyraqtta (aamrpnxonalr B Bepx-

Hefi qacrlr plrôyrrxa) 6ucrpo raânaurrasaercg' B Mecrax pacnoJromelrrrn

o t
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r(Jrr{HoBbrx peryJrflropoB 2 cosAaercfi sllaqtrrerbHafl r(oHr{errrpaqtrfl
Eanpfl)r(eEl[ù, uto B corIeTaHrII4 c llafip.fl)r{eEftffMu' Bo3HrrKaroqr4Mlr rr3-Ba
v3u46a KyJlarrna, IrrrorÀa rrptrBoArltT n rIoJIoMKe KJItrEa (nauprauep, ro
JII4HIII{ 7).

__ PaqronaJrr,Ha[ Roucrpynqrdfi Kyrarrna upr4BeÀeua Ha ptrc. II.IZ, 6.
Hannouur,rii flpoùurb Kyraqna paBAeJreH Ha rprr yqacrxa, trpuqeM yurbr
HaKJTOEa yrracTHoB o { 13 ( ?, a paÀrrycbr Kpr,rBr[3Hbr coorBercrByrorqux
noBepxHocrefi cBg3aHr,r Melr{Ày codofi coorEorrrerrr{elr "R, )â, }f ir.
Bcne4crnrae aroro HarpyBr(a Ha RyilarloH BoBpacraer rlocreïreHEo Ilr
paBrroMeprro, a yqacrox rrepexoAa rranJronuoro upo$nna B ropuaon-
ranrnrrii Ee rroÀBepraercs 6r,rcrpoMy r{Brrocy.

Àn" panuouepnofi oilopbr Hyna.ina u crrr)fieur{fi 4elic.rnyrorqero
rra Hero uaru6arolqero MoMerrra, a raxlfie ÀJr.ff ycrpanerrrrs noHrIeHT-
paqrM r{anpfl}fieErrù s naaax KyraqHa rrprrMeHflror crreqrraJrbHyro IIo-
[ymRy 3 raa qeueurr.rpyeuofi craJrrt, a B JreBoM BepxHeM yrry Kyilaqxa
ygJrrduflrcr cr(oc AJrfl crrycna rryancoror. Ilpo{unr Bepxnero KyJraqxa
trpe4craBJrrrer codoii BepnaJrr,Hoe orpa'fieurre upo$unn Hr{muero Hy-
f iaqKa.

Ftynavnz ÀaBJreuuf padotaror B orreuË Tslr{eJ'rr,rx ycJroBl[.ax, rroaroMy
B0rrpocbr o6 zx xon$nrypaqun, orrdope MeranJra ÀJr.fl r[3roroBJreHtrrfl,
MexaHnqecHoii u repvln.recHofi o6pa6orxe npuo6peraror Ba?firroe srra-
qel{I4e.

flpanruna rroxaaaJra, qro uandonee BËrcoft cpon cryxdÉr y r(yJraqr(oB,
rr3roroBJrerrHbrx rr3 craJrr,r y10A lr IIIX9 (IIIXI5) c rocrreAyrorqerî saxan-
Toù-4o rBepAocrrd 54-56 no PonserJry rr rnJrrlsoaanr,reu pa6overo
rpo$urn Kyraqna MeJrr(o BepgrrcrnrM HaMHeu. flepcueHTr,rB HLrM fl B Jrf erc.É
IrSroroBJIeHrire KyraqRoB rïB BbICOKOMapranqonucroù craJltrr, oÂrraHo
B ATOM. Cryqae BoSHr4KaIoî TpyÀHocrl[ ilpu ofioEqarelrnoft MexaHuce-
cHofi o6pa6orne fiyraqHor, oco6euno nprr Hapeaaurrr{ pean6r,r.

tDopruyroque ÀeraJrrr t\,raurrrrrhr - [yancor{br, BcraBKr{ tryauconoB
!l_^Marpl4qbr 

- o6r,rqno rsroraBrrrBalor Ir3 I,rHCTpyMeHTanr,uoù craJrrr
V8A rann JrerupoBaHunx craneù xf, xBr, i lX15.-oanano crrerlr{aJrr,Hoe
trByrreHue y'g49auù pa6oru errrx ÀeraJreù uoxaeano, qro trrx ryqure ÀeJrarb
r{a craJrr{ lSxMIoA lruu 12XH3A c uocuegyroqeù rny6oxôil qeMeHra-
queii u aaxanxofi. B p_eay;rr,rare aroro Aocrrrraercfl BÉrconafl troBepx-
nocrua.s rBepÀocrb (62-64 no Ponserly) upu lrsrnoË cepAqenrrue.
tr4anococroiixocrË geraneù rroBbrlrraerc.g, a cryrrar4 rroJroMon [yaucorroB
rrJrr4 BcraBoK sEaqureJrbHo yMerrbrnarorc.s. flpu repur.rsecxoË o6pa6orxe
pear6onue orBepcrr4fi B BepxEeM Kyraqne ÂaBJreHrr.fl 4onxnit 6rrrt
Banphrrbr no ua6enranue o6paaoBanuff Eatrpsxenrrfi, upnno4nulrax K
rpequHaM.

OSopunnrorque ropqbr r{pyrJrÉrx BcraBoK rr tryaucorros odbrqHo rrMeror
rrJlocKylo rloBepxHocrb, rrogToMy ra6nerxu lloilyqarorc.E crporo qrrJrr4r{-
gpzvecxoii ôoprurr. Taxrae ra6lernn Eeo4aopoÂrrbr tro trpoquocrra (cu.
prac. II.3). ,{axe y oqeHr, unornofi ra6nernu npouHra (oco-6euuo B Bepx-
uefi vactra) Jrerno o6naMrrsalorc.fl, TaK KaK EaBepxy llrarpr,rr{br rrl\,reercs
Korryc ÀJrs BaxoÀa BepxHero [yarcona. Sror xonyc B rrpoqecce pa6orn
eqe 6orrrue yrny6nxercfl rr pacrrrlprrercfl.
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Humnuiî IIyaIIcoE B Ilpoqecce raonerupOaaHllfi He BËIX0ÀIIT IIOJI-

HocTbro rIB IIaTpI4IIII. Bcnegcrnlle SToro MaTpUqa MaJIo IISIIailII{BaerCf

B BOES ABI{}r{eHIIfl TOJIOBKII IIta?I(Hero [yaHCOHa. BmCora IIoA'beMa IIyaH-

coga RoJIe6JIercfl B aaBl{cl4Mocrt or AoBI,IpoBKII tpeccMareptraJla. Bepx-

Hrrft [yaHCOII OTxoAIltT OT TA6ISTHI4 AO Hacaila ee BLITaJII(I4BaHUfl' IIO-

eTOMy npt{ BHaIII{TSJI6IIOM CIISIIJIeHI4tr Me}I{Ây 'Ta6ileTI4poBaIIIIbIM Mare-

pr{aJroM rr Marpr.rqeft B 11epByrc oqepe4b paBpyilaprcfl Bepxlllle crlol{

Ta6.nerKtr.

,{,nr yupourreultfl r(poMox ra6fierntr rra lopqe rryaucolroB Bblraqlr-

saror ùainy.1 (plrc.  I I . t3,  o) ro[  yrJroM 45',  rny6uuoîr 1,5-2,0 un
I{JIII TOpIIêByIO IIOBepxHoCTb BT,III0JI-

Hflror c{epuuecroù (pnc' II.13, 6)'
qro, oAlraHo, Melree a{{enuanuo.

Ha  pnc .  I l .  13 ,6 r roxaaaub l  ( cnepxy

Puc. IL13. (Dopnyroruue ropqbl
IIyaEcOEOB:
a- c abacfiofi; 6 * co c$epnuecnoil BÉI-
roqHofi: 6 - TaoilerHtr, oroopMoBâHHbte
pa3fl II1IHLtMu IIYaHCOHAIuil;
I  -  ùacHa;  2  -  c f iocb l ;3  -  xBocroBI {K.

C

. 1 -
milm
@
ffim

nuua) Ta6rerHfi, IloryqellHr,re ÛPr'I
rrcrroJrbsoBaHlrlr [yaHcoHa c rrJIocKI'rMr4
roprtraMr{ (c paapyueunoft nepxnefi
nporuHoù), c Blryrpenneii SacHoù na
ropqe I{ co c{epuuecxoit uonepxrro-
crr,ro. B ÀByx rlocJreÂErrx cryqaflx
IIpeccilopoIIIon AorloJrrrr4TeJrbEo -yrIJIOr-
H.rreTcff Iro oHpy?r{HOCTr4 TaoJIeTHI4.
B HoucrpyxrtrI4rr nyaHcoHa, npe4craB-
resnofi Ha prlc. II.t3, a, cxocbr 2npeg-
HaBHaqeur,r Ar-fl o6fiersenufl BÉreMfilt
nyancona rIB Kopnyca. Ecnlr s qeu-
rpanruoù qacrrlt Hopnyca flyaEcoHa
r4MeeT6ff CI(BSBHOS OrBepCTI4e, To UeOfiXO4rnuOCtr AeJIarb CITOC
OTnaÀaeT.,{lA yrtlenr,11regtrtr KOllllqeCTBa IIOpOrtIKa, BLICrIIIarouISTOCfl
14B MaTpIrqÉI, Ha qIIJIIlIrApnqeCnofi qagTu HIIII{HIIx nyaugoIIOB (I4fi4
Ha BcraBfiax nyanconon) otfopunena BËrroqr(a' Ha r{oropylo HaMarbI-
Baercfl uponapa{uHeilEa.fl r(aflpouonafi HI{t,.

B upoqecce pa6orn Maruuubr ra6nerxu Moryr paccJlal{BarÉ,c-fl BcJreA-
crBIIe I{BHoca Bepxgero HJIIIHa AaBJIeHII.fl n o{opulalouleù IloBepxgocrrl
MarpIrIL a raxxte r{B-Ba rrJroxoit ra6nerupyeMocrr{ MareprlaJla. ,{nn npe4-
orBparqeHlll.fl AToro BepxHrle ilyaHcoHbl AoJIlr(Hbr SaxoAJ4Tb B }Iarpr{qy
na rny6nrry 3-4 n'n. Oqerrl Balr{Eo' 'rto6Ër o{opulnrougre qacrlr rlyan-
coHoB rr MarpIrII 6u.'ru o6pa6oranr,r rlo BbrconoMy HJraccy ql{crorbr

(V10-12). f loc;re uura$onauun MeJrKoBeplrrlcrr,rM KaMHeM noBepx-
I{OCTrr CJreAyer troJlr4poBarb I4 rlo BoSMo}r(HoCTrr xpoMl,rpoBaTb'

K seÂocrarnaM Mamun I xnacca ornocflTcfi cpaBEr'ITeJIbIro ErrBKafl
uporraBoArnreJlËIrocrr' rra-Ba HeBhrconofi cfiopocrl{ BpatrIeurrfl poropa rr
IpoMoSÀKOCTb, BÊIBBaHHaff SEaqI(TeilbEbIMI4 pasMepa]Ill ilyallcolloB llt

neo6xo4Ulrocrtro opl(eHrI4poBaTb IIX B oI{peAeJIeIIHoM IIoJIoE{eI{ITlt.

,{ocrouUcrnoM Taxux NIaIrrI4II flB.rIfleTcfl I{x yHIIBepcaJIbEocTb II oTEocI4-

TeJIbHO BbrCOHarr BeCOBaff TOqEOCTË BblnycfiaeMbrx raoJIeTOn.

Texnn.IecHuo xapanrepncTaxlt HeKoTopLIx poTaIIuoHIIbIx Ta6IeTos-

rrbrx Marxr4l{ I xnacca IIplrBeAeHr,r s ta6n. II.3.
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Ta6turya II.3

Texnlrqecnne xapaftTeprrcrrrftrr Hetoropbrx porarlaonuÉrx
TadneTosHr,rx MarrrrrH I xaacca

TI{n MaûItrHbù

IlapaMerpbr

Vcnnne ra6"reruponauna, ur
MaHcrrlra.nrurrfr gnanerp

ra6leton, ,LrL , .
Marclruanlnax rry6nra aa-

IIOJIEEEtrff MATPIIq, TLNL . .
I{ornsecrso r{oMrrJrer{roB

IIYAECOIIOB I{ MATPIIII
Itoruqecrso rr ÂrraMerp

rIIeSA MATprrqhl, tum, x JttJrL

I(paruoctr, ra6rerrponaulrr
flpor.rauogute Jrbrrocrb Marrllr-

Efi ,  mbrc, utm./q
Morquocrr, DJreRTpoÀBrrrare-

Jlfr, n6tn
Bec uamlrntr, rn

i

X
H
I

v

i

6

X

È

{
H

t
tsr
E

90

30

50

,
38

1
3,6

t

50

i
3,6

3
30

60

20

t4

25

15

{8

40
'12

120

30

30

12

{ x 3 0
2x22
3 x l 5

I

6-18

1,85
16,7

150

50

80

10

n :o

178

80

100

10

lyo
t 5

r f t

1
6,6-8,87

txt4
r l t

I

10,8

0,8
6.5

7x20
2 x  1 2
3 x 6
4 x 4

2

24-96

1,85
17,5

* BbrrrycHarorcF B fAP.
a+ Br,rfiycHarorcÂ u CCCP.

Poraquonnbre Marrrr{Hbr II xnacca r,rMercr rrpocryro ùopry ryaHcouoB
(4uarrrerp {oplryroqeii qacru lortrrr oArrHaKoB c /\r{aMerpoM xogoBofi
qacrtrr, HaxoÂtrrqer,icfl B porope). .{nuxrenr4e raxrrx rryaHcor{oB rro fiorrr,r-
paM coIIpoBo?fiAaeTcfl, KaK y)Ite oTMeqaJIocb, TpeFrIIeM cKoJIL]r{eHIIfl.
MauurHrr trI x.uacca orrlrqarorc.s KoMrranTEocrbro r{ 6onee sbrcoxofi c}ro-
pocrr,ru Bpau{eHr{fl poropa. Onu'euaqureJrblro qaqe I4BroroBJr.Erorcr{
AJIrr IrHOroKparHoro raolerr,rponanras. BcleÀcrBr{e sroro porarlrroHrrbre
Ma[rI.{Hbr II xnacca r4Meror BbrcoKyro [por{sBoAr4TeJrr,Hocrb npra ne6onr,-
rrr-oM paaMepe ra6leron (4uarrrerp radneror o6rrqno Ee rrpeBbrruaer
40 nn\.

Poraquonuafl MarrrrrHa II Hracca ÂJrfl o4uoxparrroro ra6uerrnpona-
uun (plrc. 1I.14) pa6oraer cJre4yrorqr{M o6paaon. Sarpyxennnfi n 6yn-
Hep ô. Marepl{aJr BaxBarr,rBaercfl BpaqarotrgrMrrcfl Jrollacr.flMr4 6 noponrra-
TEJIfl I{ sACbIfIAETC.fl B THEsAA MATPI4III'I 13. IIY'V}i'A sAIIOJIHEHI{fl MATPIIIIbI
otrpeAeJrflercfi peryJrl4pyeMËIM tro Br,Icore rroJro)fieHrreM lruHtlrero nyaH-
colIa 2, ,{na perytupoBKrr rlo,qaqr4 MareprraJra n 6ynxepe ycraHoBJrerra
rloBoporHafl BacJroHHa 7. MareplraJr clr{I4À,raercs s ra6nerHy Ha nporr{Bo-
noloxnorî (uo oruoureur{ro H aarpyaxe) cropoue poropa 14 ncnegcrnue
c6nuxeuus tryaucouoB 2 u g nog AeùcrBrdeM poluxon 3 u 10.
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Benyquna ycIIJIIIfl ra6leruponauraR saBI(cI{r oT perynl4pyeMorO

Iro Bblcore IroJIoEteHIrfl HIrBIIero poJII{Ha 3 u rny6uuÉI 3aIloJIEeIIUff Mal-

pr{r{br Marepr{aJloM. flpu 4anlueiirueu BpailIegr'rr4 poropa Bogpyr troJIofr

ocrr 15 roToBas Tad;1eTKa BLITaJIKIlBaeTcfl I43 Marpl{qbr I{IIÆ(IIIIM tryaggo-

IIOM. Porop trpr.rBoArrrcfi Bo BpatrleHrre aJrenrpoABr4rareJleM 7 C pety;fi.u-

pyeMbrM qncnolr o6oporon qepe3 
.niluHopeMellHylo 72 u xoË]glcecRylo l-l

nepe4aura. Bpauleuue Ha BaJI 5 no_pourureJrfl rrepeAaercfl oT poropa

qepeB KJIIrrHopeMeEHyIo IIepeÂarly 4.

îl

t2
13
t4
1 R

c

?

PuC.ll.l4, Poraquonnar Mal11rr1a II nlacca AJIE o4gol(patuoro ta$lrerllpoBalltrf:

r - âJreHrpoABIFareJIr,; 2 - rruxmlfi tryaEcoF;- 3 - ÏæfisuË poJrur(; I ' f '^- rffiÛEopeMeEHÈte
rrepe*arm; 5 _ BaJr sopomrrei;-;--t: nôïacnr;'z - sacJro'fia: t - 6ysrep; I - Bepx'qû nya''

ô;fit], -j uepxnrafi poru.rH; ll -- rogucecxas nepeÂa'ra; ta - Marptrqa; '14 - porop; 
" 

- rroûaÊ

OCÊ,.

Paanepnyrafl nrrHeMaraqecHafl cxeMa MarrMrrbr AJrfl AByxr(paTEoro
ra6nerrapônàttrlr uprn"e^erra Ea pr4c. II.15. Ta6nerr,rpyeMbrù Marepuafi

rrocrytraer IrB AByx B[fipaquoHgblx fyg11epoB 4 B ABa pacilpeAeJll4reJlff

5. PaCrpegeJIUTeJIId COCT9gT II3 I4SO1HyTÊIX MSÀIIËIX IIJIaCTIIH' paCtrOJIO-

?r(eHIrbIX IIOCJIeAOBaTeJILHO IIO tryTII ABI'I)fieEIIfl pOTOpa I{ [pI',IKpeIIJIeEHÉIX

H BepTI{HaJrbEOfi CTOùKe. B HeKOTOpbrx clyrraflx rIpI4MeEflrcT SaKpbITbIe

pactrpeAeJrrrreJrtrr, rrJrorHo trpl'IJrelârcIqr4e K cToJry poropa'- 
flOpourxoo6paBHbIfi MaTepI/raJI troCJIeAOBaTenbHO llepegbltraeTC.fl IIepeB

trJragrr{rrbr I{ paBuoMepgo Barpy11taerc.fl B MarpIIqbI. MeXRy IIocJIeAIIeft

rrJracrnEoft r{ croJIoM poropa ycraHoBJIeHo Seiponoe yIIJIoTIIeEI{e. !p"
rrpaBr.rJlbHofi ycraHoBKe 6ynHôpon no Bbrcore r{ EopManbuoù padote
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pacilpeÂeJrr4reJreft MaTepnaJr He AOJr?fieIr trepecËrtrarr,cfl qepeS rrocJreA-
Hroro rrJracrr4rry. OnonsarenLuas odreuuan AoBtrpoBHa Marepr4ala 8,
BarpyxraeMoro B Marp[rly 9, oupeÀeJr.flercfl rroJro]fieulreM Irrr?fiHero
rryaucona 10, cxonra.flqero tro Àoar4poBoqnoMy Kotrupy, Bbrcory Koro-
poro Mo)nHo peryJrr{poBarb rrptr rroMor\E BunroBoro ycrpoficrna 14.

flpn 4anluefirueu ABu?fieurlrr Etr?nurre ilyanconbr 10 ouyonarorca
Ha Hecr(oJrr,Ko MrrJrJrrlIMeTpoB' BcJIeAcTBue .qefo yMeHËrlraeTcfl pac[IbrJreHrae

Puc. II.15. Paaaepuyran.nsgeMartrsecnarr cxeMa MartrtrErr II rgracca AJrE AByr(par-
sofo TaofierEpoBaEtrE:

r - anc:rlc-ETpuriour" rt rrn", 9 - BepxEEe poJrrrnrr; J, z, 12, 16, i7 -Honlrpn; 4 - Buopa-
r l t roHHbrr4oyExep;5-pacl lpeAernreJlb;d-BepxHI{ûtryaHcorr ;8- l rarepr. raqe-ruarpr, rqa;
70 - Ht'}r\Èfre nyarlcoHhr; l, - ÈûrnHuù por[]r; J.9 - cMoTpoBoe crexno; lZ _ nnuroeoù peryi
JrÂÎop; 15 - ycrpoficrBo AJIE c?,eMa uyanbonon; ld - peryurrop ycrnux raonertrpoBaHrrÂ.

Marepr,raJra trpu otrycKarrrrr( Bepxrrrrx IIyaHcoEoB 6 B Marpr4rlbr. fIoA
ÀeficrBueM KorrtrpoB 7 n 12 Hn?fiEne 14 Bepxur{e nyancoEbr cdruffiarorcff.
Matepuan onourrarenbuo {opMyercs B rà6Jrerxy tryaucoualru uo4 4eù-
crBIreM Bepxnero 2 m u.untnerc 71 [peccyroqrlx poJrrlnoB, noropbre
B rr_poqecce ra6rerupoBauufl troBopaqrrBarorcff Bor(pyr cBor.rx oCeft.

Vcranue radnerzponanufl peryJrrrpyror rrpu troMoryl ar(crlenrprrxo-
aoro yctpoficrBa -/8 B BaBucr(Mocrr4 or nr,rga ra6uerrrpyeMoro Marepr.raJra
rt uyounrr BacbrrrKrr Marptrr{Ér. Bepxuue ponEKr[ ycraEaBJraBaror rra
ueo6xo4zuoft sbrcore [prr rroMorr$4 arccqenrptrKoBbrx BryJroH -/. flocle
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osopu,neuus radnerox BepxErre tryaHcoEbr troAmMaloTcgr CI{OJrË3fl

roJroBKaIvIrI no' HonupY 3.
Ioronrre rafinernra BbITaJIKIIBanTCff Ea cToJI poTgpa EII]I1HIIMU IIyaE-

conaMr4 rroA AeficrBr,IeM Konupa 17 n tpatc oprupyrorcfl poropoM T "u-
aJIoHHoMyJIoTK} l t roKoTopoMyEatrpaBJI f f IoTcf lBTapy.rJ^AaJIbEeuI I IeM
Ër4?r{Hr{e llyaHconbr orrycKarorcfi rroA ÂetrcrBrreM Kotrtrpa 76, a BepxHI4e

nyaHcoEbr cKoJIbs.flT IIO rOpI4SOHTaJIbEOMy KoIrI{py BepxEeIo lroflca

poropa; ilprr aroM Marepl4an sacbrrraerc.fl B Marpr4qr'r r{3 pacllpeAeJrr4-

rens.-5, VCtpoiicrno 75 npe4uaagasego ÂJIff BËIeMIttr Htr1I(HUx IIyaEcoIIoB

Pnc. II.16. PasnepxyranlctEeMararlecRAf cxeMâMaItrûELIII nlacca AJIE rpexnpal-

soro ta6retnpoBalrus:

I - aileRrpoEBrlrareJrb; 2 - firrBopeMeHHa.s [epeAaqa; 3: ÔpûHllr.lorrEas uvqlgi 4' 5 -uep'

Barrgaq repexaqa;6-pac"iôiiliiïàî"ïi: s: i'onuln saaûèrûf; e-:-Kgillglcaropbr; I0-

ft'"il;;;ifi-îôâubosHu;'li l- $erv.nnropu vcnrun raoreruposanrg; tP - porop'

rr3 rEeBA poropa IIpu peMoHTe r{ EairaAr(e. Itax orMeqaJlocb s $ 2 laH-

Uoù rnantr, nyanconn Ha poTaII11oEEbIx MaIIIJIEax II KJIaCCA ffBJIfrcrcE

ABTO-HOMEbIMtr.
Hraxsss qacrb poTopa c sy6saTbrM r(oJIeCOM trpI4BOÂa' EUIr(HIIMU

I IyaEcoHaMI l 'Ko I I IpaMI [ 'poJ I I4KaMtr14 I tyJ IaqKaMtr repMeTl , Iqec f iuSa-
Kpbrra B MacJIfHoù BaHHe. [,ln uponepKtr.ypoBEfi MacJra lrpeAycMorpeEo

cMoTpoBoe crer{Jro 13. Ha lrauMne ycfaEoBnello tro ABA r(oMtrner(Ta

flpeccyrcqlrx poJlr{noB, peryJl.flropoB AOsTIpOBKfr' V' yclltrt'g raonertrpo-

BaErrfl, Honr{poB u pacnpe4eJrrrreJreù. Bcne4ctnue aroro troJIHËIft quKJI

Ta6ilerrrpoBanlrn uporacxoArrr 3a lroJroBuEy o6-opora poropa'

Ftuneuaruqecl(afl cxeMa poraIIIIoEIIofi ra6nerosuoË MaIII1IHËI II

HJracca AJrf l  rpexnparHoro tadnerrponaHnfi troKaBasa Ha puc' I I '16'

Porop ,rprnoÂ'utcn Bo Bpan{eHtre aJrer(TpoABrrraTeJleM 7 sepeB RJIUIIO-

peMerrHyro repeÂasy 2, -{plrxqnonnyro uy{ry 3 fi qepBflrlËyro tepeÀaqy

Z, i. Ara Marrrr4'a pa6oraer a'afior,nrr'o Mar''I/tHe AJI' AByxr(pa'Eoro
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Ta6ilerupoBaHr{.8, o4rraxo B Heù ilpe4ycMorperrÉr rpr4 noMrrJrexra pac-
rrpeÂeJrr4reJreii rrarepraalra 6, repxrrux 7 u. Hr{}nnr{x B po.nuxou AaBJreËrlfl
c [py]nr{Hrrr,rMr{ noMrreHcaTopaMrlr 9, peryJrflropoB AosrrpoB}tu 10 u
peryJrflropoB yc\rrrfrfl. ra6neruponaruun 71. 3a o4uu odopor poropa [oJr-
nrrù qrann ra6lerraponarrufi ocyulecTBJrflercff Tpr.rln4br. Haupanneurae
ÀBrr?fieurrfl poropa 72 noxaaano crpenHoû.

He4ocrarHoM poraqlronrrbrx Marrrrln II xracca gsnÀercg orrrocrrreJrb-
na.s gecra6trlJrblrocrt' Beca BbrrrycnaeMËrx ra6neroH r{ cJro}nHocrl ra6ne-
TrdpoBar{r4fl BbrcoxoAr4crrepcHbrx (aurauounacr, MeJraJrlrr) ra noloHrurcrbrx
MaTepI4aJroB.

Texnr.rsecxrle xapanTepr4crrrnr( Eer(oropbrx raxl(x Marrrrru rrpr,rBe4elrbr
n  ra6n .  I I . 4 .

Ta6auqa II.tl
Texsnsecn[e xapaareprrcrrrnrr rrer(oropbrx poraqrouur,rx Marurrr
II nnacca

<DûpMa u rrrn MarrrrrHLr

rlapaMeq)br
<Fette>,
HPII I
((DPr)

<Kilian>,
DP lD
(oPr)

120

3 5

3 8

9 0 x 9 0 x
x t 6 0
2  8 , 5

(Ki l ianD,
DPIIS
((DPr)

250

a5

6 0

2 0

t

1 5  0 0 0

/  r o

8 3 x 1 5 5 x
x  1 8 0

4 0

(Manesty),
RS-21

(AHrfiuE)

t b 0

3 5

5 t

9 7 5 0 - 1 9  5 0 0

1 7 3 x 1 6 8 x
x234

<<CoIton>,
280- t t7
(cmA)

200

4 0

6 0

2 L

2

4 5  3 6 0

9 0 x  1 3 7  X
x i 4 0

2 2

2 0 0

3 0

3 0

4 72 l

I

2 7

2 '

2 0  0 0 0 -
4 0  0 0 0

I L

3 3 8  0 0 0

Bec MaIIlI{nbr, lrfl

1 1 5 X 1 t 5 X
x  1 9 0
o o ! ,

Àog Barqr{Tr,r poraqrronHblx ra6rerorrrrbrx MarIrr{H or neperpyBoK
IlcIIOJrbByIOr {praHqr,rouurre MyÔTbr, MexaHuqecfiIIe orpanr{rrrrTeJrr{ lr
âfiexTpuqecKue peJre Mar{cr{MaJrbHoro lona. Pene uaxcraMaJrbEoro roKa
ycTarraBJrr4BarcT B eJrer(Tpl4cecKofr rIeruI llr4Tarrr{fl âJreHTpoABr.rraTeJr.s
coBMecTr{o c TerIJroBbrM peJre. IlocKoJrbny B MoMeHT rrycKa ABr{rareJrff
rlepe3 peJle MaKcl{MaJlbrroro Tor(a [poxoÀI,IT rrycnoBoù Ton, rpeBblrrra-
mqufi uo BeruquHe MaftclrMaJrbEo ÀorrycrrrrMbrù, KHorrKI{ ylpaBJreHl{fl
yAepx{rrBaroTc.E Bo BKJrroqeEHoM cocro.fiEtrII B reqeHr.re l-2 cen. Bilaro-
Âapfl DToMy B MoMeET BKnroqeHr.rfl ABr4raTeJIg KaTyrur(a peJle MaKcIrMaJrb-
Eoro ror(a samyETrrpoBaEa tr Ha Hee AeftclByer trycKoBoù roK ABrrra-
rerfl. Àrrr rnyHTrrpoBaEr4fi Mo)r(Eo ycTaHoBuÎb rar(}I(e r.r pene BpeMeErr.
B cnyuae leperpyanr{ ABr{rareJrfl B rrpoqecce padorbr Marrrr{Ebr rrepea
nero npofigeT lon Bbrrrre AotrycrrrrMoro. flpu arou cpâ6oTaeT pene MaK-
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I

cr4MaJrbHoro ToKa, AedJloltupyeTcfi MarrrtrTrlbrft rrycHaTeJrb u odecroqr4Tcrl
a JreKT p oÀBr.rraTe JI b.

(DplrHqr.rouaaa nrySra rre roJrbxo rrpeÂoxparrfle-r Marxuuy or rrepe-
rpy3nr4, rro u IroSBoJrfleT rrJraBHo BHJrroqaTb ee B paooTy npr4 rrocîelreHHo
BOspacTarolqeft narpysre Ha sJreHrpoABr.rrareJrt. Mexanusecxraù orpa-
Hr.rqr{TeJlr, ge$opuupyerca rIpI4 anaplniinou rroJroxrenr{n Mamr{Hr,r u o6ec-
rleqrrBaer ee ocrarroBny. O6rruno ero [pr4Meuflror B KoMnJrexce c peJre
MaxcrlMaJrbnoro roxa z.ns. c {puxquonnoii lry$rofi.

S 5. IIIAPABilI,ITIECItI4E TABJIETOTIHbIE MAItrnHbI

ft.r4paamauecnlde MarrrrrrrÉr orJrrrqarorcfl npocroroft Hou-
crpynrlr{lr r4 r(oMrrar{TEocrËIo npu 6orrlrrax ycr4Jlrrflx ta6nernpoBanr4.fl,
HoBÉrM 6onee lrporpeccr,rBrrbrM cuoco6ou ÀoBr.rpoBanvlf MareprraJra,
Earr4srleM rr,r6noù yHrlBepcaJrbnoù perynupoBnu pelr{r4Ma ra6nerlrpona-
Hr{fl. Ha raxrax Marrrr4rrax Mo}fiHo ra6ilerupoBarb BËIcoftoAl(cflepcrrËIe
MaTepldaJIbI, a TaH?fie MaTepI4aJII'I C BOJIOKIII4CTbIM IIaIIOJIIII,ITeJIeM, ra6ne-
rr4poBaurre Koropbrx Ea Mexauûqecxrrx Marrrr{Hax xpafine BarpyÀHeHo.

B ornracue or Mexanrrqecrnx ra6rerosnbrx Mamr{r{, ru4paBrtrrrecxr4e
Marrrr{H6r o6r,rsno flBJrflrorc.fl roprraoutaJrbHbrMr, BcJreAcrBrre qero yÀaercff
ocyulecrBr{rr a{Sexrr.rnuyro Barpyaxy Marepr4aJta B Marprrqy tr orpa-
Hrrsr4Tr,cfl Jrrrrrrb BoBBparHo-rrocryrlareJrËHbrM ABrrlr{errrreM ue6onrruoro
qr{cJra rroABl4}nHbrx 4eranefr Marrrrlrr. flpu srolr ra6nerHra I4MeroT cra6r4rr,-
Hyro rt paBlroMepuyro rrJrornocru,. Ha rr4ApaBruqecnr4x Marrrr4rrax Mo]r(Eo
rroryrlarb ra6rerxra Buaqlrrerbuoii ronrqranlr, rpe6yroque 6onr,ruofi
r.ny6ranrr BarroJrrreHr4.fl Marpr.rqbr.

Bec osa g ilp or{ BB o4rrreJrbHocr r, u{ÂpaBrr4qecnr{x Marur,ru 6 o.n rrue, veu
axcrleHTpr4noBbrx Marur{r. Mnoronyaucorrubre rr.r4paBruqecxl{e Marrrrrrrbr
ycrynarcT no nporlBBoÀI{TeJIbHocrI{ ToJIbno porarlrlor{rrhru ra6neroqnr,ru
Marrrr4uaM ÀJrfl MHoroxparuoro ra6reurponaur{.fl. }tasecrno ra6reroH,
[oryqaeMbrx Ha rrrApaBrnqecxl,rx Marrrrluax, nr,rrue (no cra6pr.nr,uocru
Beca I{ rrJrorHocrl4), rreM y âr(crleHTpr.rxoBbrx Ir, oco6enno, poraqlrounbrx
Maruuu, sro o6r.flcH.aerc.s 6olee rossofi goslrponxoft Marepr4alra r{ BoB-
Mo?rtHocrr,ro peryJrr{poBaHr.rfl uapaMerpoB ra6nerraponauraa (cHopocru
clr{arr{f, BbrAepH{r(r4 rIoA ÀaBJrerrr4eM IiI T. A.).

Hparxar rexulrqecxa.fl xapar(Teprrcrr4r{â r{exoropËrx frrApaBJrrrqe-
cKrrx ta6ilerosnrlx Marrr\rrr, Br,rrrycnaeMbrx Jrenr4HrpaAcr(EM i]aBoÂoM
<Nlerannucr> n Suplroft <Bipel>l (Anrnraa), rprrBeÀer{a s ra6Jr. IL5.
3ru Malurrtnbr orJlr4qarorc.E Bbrconl4Mr{ Texr{r4qecKr{Mrr rroKagareJr.flMld.

O6u1nfi BLIÀ rugpaBrr4qec(ux ra6neroqur,rx Marur4rr ycu;r'mer'l 120,
350 u 700 nu, roxaaarr Ha pr{c. II.17. OcuoBaHr{eM Marrrrrn .flBJr.flerc.fl
repMeruqecfirr Banpbrrnrii uacn.ssrrù 6aH, ua doxosoii crenne Horoporo
ycrarroBJlen cJreKTpoABr4rareJrb c rxecrepeHHhlM (r,r,ru ;ronacruurlr)
MacJIffETJM HacocoM. Ha uepe4nefi cregHe 6aHa ycrauonJreH MauoMerp,
pyr(oflTnlr ynpaBJreul{rr 14 cr4ruaJrblrbre JraMrrbr. fnasubrii r rApaBJrr,rqe-
cttprfr. qrrJrr4HÀp rrpe4uaarraqerr AJr.E npr.rBoAa rroABr{}nnoro rryancona.
Ilpuno4 Marprdrlbr 14 6yuHepnoro rrrrrareJrr ocyrqecrBJr.rrerc.fi rrpr4 no-
MOqII AByX AI,IaIOHaJTbHO paCIlOJrO}IteHrrr,rX rr{ApaBrr4rre0Kr4x qr.rJrtrHApoB.
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gâ Ta6au4a II.5

Texnuqecrlre xâPaRTePtrcrnxrr Eer(oTopr,rx rrrApaBnxqecrnx radletoqnblx MâIIluH

SaBoÂ-uairùToBurelt,, t[uplta II TuII (unÂeHc) Maru]rlrbl

f lalraMe'rIbI

Vcr'r;rue ra6rerrrpoBaHtls, Êu,

Maxcnua.;rrnrrft grauerp ra6-
JreTKtI, ùLrL .

Iny6lrna BarroJrneurrff Marpnqbl,
JTJW

flponaeo4ureJrr,Hocrb MamIrHr'I,
wmlt

la6apr.rrrue pagMepbr Mârrrlrlrhr'
c n L  . .

Bec uamusu, Ên . .

<B ipe'l> (Aurrlrn;

3 5 *

25 000

t37xt07 x
x 183

t5,7

3ano4 <MerauucrD
(cccP)

2 7  0 33 51 2

t20

/+4

5t

2t00

137 xt07 x
x 160

9.8

52

1260

137 xlOT x
x 183

15,7

710

t14

82

72Q

t37 xr07 x
x206

17,7

1520

165-230

190

250-350

275X {90 x
x {60

(o

50

1200

{30X l l 0x
x 180

630

t10

80

700

{60 x 120 x
x 180

*M a[ûEa B MrlorollyaHcoHlroM Irc[ollrrel{uu.
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B MacJr.flHoM 6aHe ycrauoBJrerr ru4paanuuecxnû MyJrbrrrrrJrrrrâropr
rroBbrmarcqr{Ë 4aaneurae HarrreraeMoro HacocoM MacJra or I ,4 go 28 Mn lnz .
Enaro4apx nprlMeueurrro MyJrbrrrrlJrr{Karopa yMenËrneur,I paaMepbr Mâ-
IIIUHbI Irt IICIIOJIbSOBaII TOJIbKO OAIIH HâCO0 HIISfiOTO traBJIeHI{fl. I{OTOllbIfi
IlMeeT BLICOKIIe SKCIIJIyaTaquOHHbIe KaqeCTBA.

Ta6rerupyelmrù lrarepraaJr Barpyxiaror a 6ynnep. Orcro4a orr rocry-
rraeT B rrr{rareJrr, rr Mârpr.rqy. ,(oauponHy MareprraJra ocyqecrBJrEroT
npu rroMoqr4 BrrrrroBoro peryJrflTopa. flo4nunruure AeraJrr[ Marrrl{Ebr
aâKpbrrbr aaq,uruoË peuerHoit. Maruuntr enouoMrrqnbr tro pacxoAy enefi-
TpoâEeprlrrr. 3ro oî'nscs.sercfl Br,rconrrM r{. n. A. ruApaBilrlqecnoro
nprlBoÀa fi coBMeqenrreM oueparluft tro BpeMerrrd. Vnpan.nenrae

Puc. 11.1,7. O6ûIuù BxA rrrÀpaBJruqecxfix ra6reroqnnx Marrrrru.

MaIIIUHOT{ TTOJTHOCTT,IO aBrOMaTtr{3I{pOBaHO rrpr4 TIOMOqU nHeBMOyrrpaBJr.fle-
MbIX rUÀpaBilr4qecHr,Ix KJra[arroB.

floonepaqraol{Han cxeMa pa6otrr rop\taorrraJrrrroù u.r4pasnra.recHoft
radrerosuofi uaurraum rronaaaHa rra pltc. II.18. B r.rcxo4norî rroar{rlr{rr /
ifoprrryroqrae ropr{br rrenoABrrx(rroro 7 n rroABl[E(rroro 5 nyauconoB pac-
troJl0)fieEbr B Er,I)fiHefi qacrr4 dynxepuoro rMTareJIfl 3, n xoropoM Haxo-
Aurcrr ra6nerzpyeMbrii Marepvar 2. Saaop Me?fiÂy ropqa\{r ryaucorroB
coorBercrByer Becy ra6neroH I4 r{BMeHflerc.fl rrpu rroMou$r Br{IrroBoro
peryJlfropa -20. Sarenr EaxoAr{Brrraflc.fl B dynxepuou rr{rareire Me?r(Ay
rIyaEcoHaMIr rropqr{ff MareprraJla rrorra4aer B Marpr[qy 4 ncnegcrnne
IlepeMenleurr.fl rrr4rareJrff 3 r.r rr.rarpuqbr B cpeAHee rroJroffieur{e (noanqua /1).
Eynnepnnrft [urareJrÉ, rrplrBoArrrcfl B ABr{Ererrr4e 4u{SepeHr{rIaJrbHhIM
nnyuxtepolr 14, pacrroJrox(errubrM B rlrApaBJrrrsecHoM rlrrJILrHApe 13.

B ÀaJrbrrefiureM rryancorr 5 noA AeficrBueM 4r{{epeuqltaJrblroro
nJryHE(epa 6, pacuoroxteHHoro B rr{ApaBJrr,rqecHoM rlr4Jrr.rHÀpe 7, gnraxerca
BJreBo (noauqun III), cxru,rua.s B ra6rerny HaxoÂflquùcr B Marprrqe
Marepr4aJr. flpu arorrr Marplrqa Eaxo4lrrc.fl n cro6o4uoM cocro.rlrrurr û

5't 67



Molfier 6rrrs secHoJrbno cMerqeHa rro ornomeulrrc K nyancorry 1. Bcneg-
cTBIte 9TOIO, HeCMOTpg Ha IIeIIOIBITX{HOCTb OA]IOIO II3 rryaHCOr{OB, AOCTI,I-
raercfl a{{eHr AByxcrop oHnero c}fi arrra. .(u{Sepenqu anulr,rit rrJryu}fi ep
yrrJrorr{flerc.rr Maux{eraMn I u 12. flo,qno4 r4 orBoA MacJra ocyrrtrecrBJrflercfl
rtepea KaHalrr 8 rz4paBJrrrqecnoro qrrJrrru4pa. ,{ta Slrxcaqrara yctano-
BJreHHoro Br{HroBbrM peryJrflropou 70 seca radneron [pe4ycMorpeno
crorrop.ntrIee ycrpoiicrno 71.

t  2  4  5  1 7  '  2 4  t 5
n F

Puc. II.{8. Cxenra pa6orbl roprr3orrrantnoft ruApaBfifisecÉoii uaruunr,r:
- l -Her loÂBrû f iHr , r f t  nyaHcoE;  2 -Marepuar ;  , t -uurarerb ;4-Marpr r la ;  5 - I IoEBuE{Hbrù
lyaHcon; 6 - IlùyHrflep; 7, 13 - rr4ÂpaBruqecHlle rIaJrr{HApIù; I - fiallarbl; 9, 12 - MarDr{eT6r;

i1;"Tï?tiinlreryrttrop; 
ir - croropÂrlee ycrpoftcîBot 14 - nrryH)nep; 15 - ra6rerHa;

B uosuqr.rra IV dyr'xepnnrii nr,rrareJrb rr Marprrqa fiepeMerqarorc.fl
r xpaiinee JreBoe, a ilyaxcou 5 - n npaùuee [paBoe rroJrox(enr{e m ra6-
Jrerxa 15 na4aer no4 4eficrnueM co6crsennoro Beca B rrpr4eMrrÉrfi noron.
Eonz cqenreuze ra6nerlrpyeMoro MareplraJra fi rryancoHa BHaqr{reJrbuo,
To ra6Jrerltlr Moryr c6pacrrnarr,cn crpyeii c?fiaroro BoaÀyxa rrJrrr Mexanr{-
qecxr,rM c6pacr'roarerenr. flocle yÂaJreurrfl radnerxra dynHepnuii rrr{ra-
TeJrb r{ Marplrrla [epeMeqarorcfl B r{cxoÀHoe [onoxeHr4e Ir qraHl ra6nerra-
poBaHL{fi rroBrop.fleTc.s.

Ha rugpannu.recxoù radneroqnoù uaurune [peAycMorperra rrrr6xa.s
ra a{{exruurafl peryJrrrpoBna ycrrJrr{s ra6neruponarrrrn, Beca ra6Jreror(,
cKopocrE 8afpy3Kr4 MareprraJra B Marpllqy, c?r(arrrE Marepuana B raoJrer-
ny rr Bbl4epmxu ra6nerox rroA AaBneurreM.
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MaEnna rloBBoJrner rloAneprarb ra6rerny rloBroplroMy t[opuonanun

uocJre cr{flTrlfl nepBoHarraJrbHofi EarpysKr.r. 3a cqer yMeHbmeHrrfi cKo-
pocTr{ C?I{aTI,I.E MaTepr4aJra yÂetrËHoe ÂaBJreHr{e Ta6JreTr,IpoBaHEfl Mo}rieT

6r,rrr, BnaqfiTerr,Ho Hldlffe, qeM Ha ar(crleuTprrKoBr'Ix vtt oco6eEnôt
Ha porarlr{oHHr'rx ra6reroqHbrx MaruilHax. Ta6nerxu, rIoJIyrlelrlrbre
IIa rnApaBrl{qecKr{x Marr.rr{Hax, rrMeroT cTa6l,rJIbHr,rfi Bec (xone6aHlre

Puc. II.t9. Mauruna 4lx ra6nerÉpoBann.fi BoJronurrcrbrx MareptraJroB:
t - 6 y E K e p ; 2 , 3 - B a r F u ; 4 , 5 - H o E ( u ; 6 - E o g a r o p ; 7 , 1 4 , 1 5 - r u Â p a B J r [ q e c r E e r I I { J { t r H A p b I ;
8 - lrop[Ierlb; 9 - ÉaMepa; l0 - r{pbrûHa; 11, 13 - uyancorrbr; ,2 - MarpErla.

Beca TadJleron AJIS BbrconoÀIirctrepcHbrx MarepuaJIoB - aMI{HorrJIâcroB -
rre npeBbrrxaer 2o/o, a frpr4 radilerupoBarilru IlopomKoo6pasHoro {euo-
rrJracTa - eIIIe MeHÊ,IIIe).

Iopraaouralr,Hbre rr.rÂpaBJrrrqecnr{e MarrlrdH6I rlenecoo6paaEo IrprrMe-
H.ETb BO BCeX CnerIr4aJrIrsr{pOBaHHbrX UpOTT3BOACTBaX nO trepepadorKe
IrJracTMacc r{ B rrepByro oqepeAb - ÀJrfl trrSloroBJreHrr.tr fipyllHbrx ra6re-
TOR r{B BËrCOnOArrCIIepCHbrX MaTeprraJroB r,r MaTepuaJroB c BoJIor(Hr4cTtrM
HAIIOJIHNTEJIEM.

Ilr4panrlruecrta-fl Marlrrna Arfl Ta6rerl4poBanl4fl BoJronnucrhrx Mare-
pr/raJroB rroKasaHa Ha pr{c. II.19. Ona ocuarqeua ycrpoficrBaMr( AJrs
py6Hn I4 flpeABaprrreJrbr{oro yrrJrorr{eHr4.fi Marepr{aJra.

3arpyxaeuufi n 6yurep 1 nrarepuaJr BaxBarr,rBaercfl BaJIKaMrr 2 w 3
r4 rroÀaercfl MeE(Ay BpaqarorqrrMc.f, 5 u HerroABr4?ntrbrM 4 uoxaura.
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Crenerm u BMeJrbqerrr{rr BoJloxEr4croro Marepr4aJra rr cxopocrr, ero nogaqr.r
s necosoù AoBarop 6 zasucsr or cnopocrr4 BpaqeHrrfl BaJrnoB 2,3 u
noxa 5.

Ilopqun Marepr.{aJra BaÂaurroro Beca aarpyrfiaercfl rae 4oaaropa 6
B KaMepy 9, nocne qero Kpr,r[rxa -10 nonopaqr4Baercfl no .racosoii crpeJrne
B BepTlrr(aJrbHoe troJloH{eHr4e n trpeABapr{TeJrr,Ho yrrJloTrrfleT MaTepr4aJI.
Sareu uo4 qeùcrrr4eM troptuur B, coe4ranenHoro co rrrronoM rrueBMarr4-
qecxoro EJrr[ urApaBJruqecnoro qr,rJrl,rrr4pa 7, lrareplran rroBToprro yrrJror-
H.flercff r{ pacrroJraraercfi B Marprrqe 12 *rex<gy ropqaMrr uyaucouon ,/-/
u 13.

B peaynrrare trocJre4yrorqero ilepervreqenr{-rr BnpaBo lrarpuqu 72
noÀ 4eficrnraeu ruApaBruqecKoro qr.rJrr,rHApa 14 nopr{I4fl MarepuaJrâ
oTceKaeTcfl rlr cABl(raeTcff B saKplrryro pa6ouylo qacTb MaTpnqu. Oxouua-
TeJrblroe {oplronanrae ra6rerxn ocyrqecrBJr.flercfl rryanconou 13 nplr
Harueranrrr4 'nrrAnocrrr n qunlrn4p 15.

,{rn o6ecueqenr4ff Texrrr{Kr4 deeouacHocrr.r rt canfiraprrhrx HopM Mexa-
EuqecHI,Ie rr rrrApaBJr[qecnue ra6ilero.rubre Maruunbr odusHo ocuaqa-
Iorc.f, orpaffiAerrnflMrr rroABrrmubrx geranefi B orraclrblx Bol{ax, gJler(Tpo-
uexanzqecxofi 6,noxraponHoii (Horopaa o6ecnesrdnaeir ocrarroBny Ma-
IIIIIHI'I upl4 OTI{pbIBaHI{II oIIacHoù aOnnr) I[ MeCTH6TMA OTCOCaMI{ sÉritgXHOii
BeHTuJlflquu. 3.renr:pogBrrrareJrb ,î crarrrrHa Mamr{Hbr BaBeruJr.firorc.ff.
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B. It, 3 a B r o p o,4 u u ù, Mexannaaqlrr tr aBroMarrraaqr.rn nepepadornn
trracrlrqecntrx Macc, I4eg. <Mauruuocrpoeulre), 1970.

4 . 0 .  H  o J r  b M a n - t r 4 8  a H  o B ,  K ,  A .  C  a r r  a 3 R r r u ,  T a 6 n e r o q s b r e  M a -
lrtrrrbr, tr4a9. <Mamrnocrpoenue>, 1966.

({Mamfirbr gnr_nepepà6ornrr troirnMepubrx Mareprratonl, c6, craîer-r rtoA peg.
It. A. CaJraannua, trila4. <Mamruoctpoerure>, 1964.

<Il;rac'ruaccn B Mamr{Eocrpeerrûr{0, c6. crareù ûoA peg. B. It. Sanropo4rrero,
Maurrua, 1959.
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ax.

fnaea III

ATITIAPAT.bI IT. YCTPO}TCTBA

S t. OCOEEHHOCTI,I ilPOIIECCA IIPEIBAPLITEJIbHOIO
IIATPEBA IIJIACTMACC

Fnaro4apff cneqr4ôtrHe cBoficrB rr oco6ennocrflM rextroJro-
rûu nepepaoorKrr, npeÀBapr{reJrbHoMy rrarpeBy Moryr troABepraTËcfi
TepMopeaKTrdBHbre MareprraJrbr (npeccMarepr4aJrbr - rlopoltrKl( I4 BOJIoK-
Er41Ér), â CymKe - RaR TepMopeafilfiBr{bre Marepl{aJlbr, TaK Ir Tep-
MOTIJIACTIJ.

flpegnapnreJrbubrù rrarpeB rrpeccMareprraJra qaqe Bcero 3 ra6ne-
rrrpoBaHHoM nn4e) rpon3BoÀr{rcfl nepeÂ aarpyaHoû ero B rrpecc-

ùoprury c r{eJrbro raurencu{uxaquu trpoqecca trpeccoBaultfl trperrMyq,ecr-
Beurro B reHeparopâx ror(oB BËrconoù rracrorbr trJlr{ B KoETaRTHbrx Harpe-
BATEJIf lX.

ânexrpravecnue repMocrarbr rrpr4Mennrorcff peAro I4B-Ba rlpo4otllnlr-
TeJrËHOIO HarpeBa u EepaBEoMepÊoro pacfipeÂeJreHrrs reMrleparypbr
B Nrarepr{aJre. IIpn âroM Bnyrpeurrrle cuora ra6reton rroABeprarorcfl HeBIra-
qI{TeJILHoMy HâIpeBy' a Hapy}ItHble CJIOI{ neperpeBaloTgtI tr Aa}fie qao-
TI{IIHO OTBEP}KAAIOTCfl. IIPOUCXO4AqAN OÂIIOBPEMEHHO TIOTEPfl TEKY-
rrecrr. orpaffiaercg ua xasècrne [peccyeMrrx ua4enrnfr, BblabrBaer rloBËr-
rrreHur,rii rlrBrroc upecc{opunr

Harpea Marepr{aJla ronaMr4 sbrcoxorî qacrornr (TB[I) yMeur,rflaer

AIr{reJrr,trocrb cM6lHatrI4n upecc{opMr,r u BblÀep}tny B upecc{opue no4
AaBJreHr{eM n 2-3 pa3a, yÂeJrr,Hoe AaBJreEue [oHr4rfiaercn upudJrusrr-
reJILHo I{a 50 % , cpoK cnyxr6r'r npecc{opurr BEaqrrreJrbEo yBeruqr.rBaercfl.
B peayrrrare aroro lroBbrrllaercfi IrporraBoÀI4reJrbuocrb rpyAa lrplr yJryq-
Ilrerrr4llt HaqeclBa I4 crrr{EteHrrr{ cedecrouuocrrd l{3ÂeJrufi. MarepuaJr Harpe-
Baercfl 6nrcrpo, paBHoMepHo I[ oArroBpeMenuo rro BceMy o6reuy.

Paccuorprau Hparxo loBe4eulre flpeccMareplraJra B rroJre TBq. I4ese-
CTEO, qrO trOJIyIpOBOAIII{I(I4 II AI4aJI€I(TpIIIHIII' H ROTOpbIM oTIIOCI/tTCfl AaE-
sËrii rnn trJracrMacc, HarpeBarorc.fl B SileKTptrqecKoM rIoJIe Br'IcoHoû
qaclorhr BcJreÀcrBr{e IroJIgpr{saqrrr{ EJreMeHTapHbrx SapflAoB EarpeBae-
Moro Marepuara. He6oJrbrtroe HeilrrqecrBo'r{Meroqrrxc.fl B AuaJreftTpr{He
cBodoÂEr,rx BapflAoB lrprrBoAr4T K BOBHI4KH0BeHI4I0 roKa rlpoBoltMocrlr.
flpra arou floJre cMerq,aercfl c roû xie cacroroË, Eo c lrenoropËIM BarraaAbr-
BaHrIeM II3-34 IIpeOAOJTeHI,Ifl CrIJr BHyTpeHHe-IO MOJIeXyJIflpHOTO Tpelrufl,
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uperlETcTByroqldx cMeqeHrrro Bap.flÀoB ' Ha qTo BaTpaquBaeTcff onpeAeJlelr-
Eafl aHeprfifl, BbrlleJrfeMafi B MareprraJre (4raaneKrpzRe rrJrr,r rroJrynpoBoA-
Hr,rfte) B Br{Ae TerrJra.

H.orusecrso nblÀeJrerrgoro rerrJra fipolopquouaJrbrro qacrore aJrenTprr-
qecHoto notr. flpn Hr{3KI{X qaCTOTaX SrenTpl{qecHoro froJlfl B Ar{sJreHTpr.r-
HAX BbIAEJI.gETCfl HESHAqI4TEilbEOE KOJIIIqECTBO TETIJIA. fIDN SbTCOHIAX
qacrorax ()10 MeQ, rroJryrraeMrrx o6rr.rno or JraMrroBbrx ienepatopon,
Àr4areHrpr4qecKr{e norepr4 Mo}r{Ho r{crloJrbSoBarb AJrfl trpoMbrmJlerrEoro
rrarpeBa nJracTMacc.

,(nx pacuera Molqr{ocrrr, BbrAeJIfleMofi n e4unuqe odreua Ar4aJIeKTpr,r-
r(a' TIoiIHyIo lrJrorHotTb ToKa MolaHo npeAcTaBrrTb B Br{Ae ilByx cocTaBJrfl-
ro[$rx' T. e. afiTI{BnOù.fu, coBnaAarcqeù uo {ase c HanpflrfierrEocrr,ro
ailel(rpuqecHoro noJrfl E, z peaxrunnoù jo, olepeffiarorqeii ee Ha yroJr
90' :

( r r r .1 )

rA€ ro : HpyloBafl  cacrora; go - ArraJreHrpuqecKafl rrocroflnHafl ;  t , '  -
BerqecTBeHIra.s Àr4eJIeKTpr4qecr{4ff trpoHr4qaeMocTb, xapaKTepr4syrorqafi
rlJrorrrocrb BapflAa Ha rrJracrr4Hax fioHAeHcaropa; 8" - MHuMa.fl cocraBJrff-
roq1fl À[arenrprlrrecxoù [ponrrrlaeMocrvr, vntrr noa{Qnqllerrr rrorepb.

Ornourenrae ip/i" naaurnaercn 4o6poruocrbro Marepr4aJra:

i":aeoe"É I
lp:aeoe'È J

o: i ! - :  e '
' j u 8 "

Odpatnax BeJrraqr4na 4o6poruocrr Marepr{aJra rrpeÀcraBJl.fler
TaHreEC yrJIa ÀI,I9JIOKTpI,IqOCKUx IIOT0pb:

I e "
F :  y  : t * o

,(nnrerrnocrr ArrereKTprrqecxoro HarpeBa BaBrrctrT or cBoùcrB
Marepr4aJra: e' m tg ô. flporaaneAeHr,re arux Berr.rsr{H HasbrBaror ftooÔÔrr-
I{ueHroM (unra $anroporu) uorepb, xapaHreprr3yroqr{M noreprr arreprr{r4
B Marepr{aJre rrpra onpe4eJrerruoii sacrore. Tanrau o6paaou, xoa${raqueur
(u.nn ipaHrop) uorepr Bbrqficr.fiercn uo Soprr,ryne:

e " :e '  t g  ô  ( I I I . 4 )

Axrnnua.s Moqnocrb, BbrAeJrrrnqa flcfr. B eArrHurle o6reua MareprraJra
B Br4Ae TefrJra, paBHa:

( r  r  r .2)

co6ofr

( r r r .3 )

Po: jaE:to lo l"E2

,{nx y4o6crBa pacqeron Sopuy;ry (III.5) Barrrrcr,rBaror B BlrÂe:

( r r r .5 )

(  r r  r .6)

HaIrp.s?I(eHHocrb
Barrax na xy6z-

Po:0,55e' tg6lEz

rAe I - qacrora aJrenrpr{qecfioro rroJrfl, Mrr4; E -
IroJrff, naf cn. Benr.rquua Po n arou cryqae Bbrpalfiaercg B
qecxr.rfi carrrr.rMerp (eml cns).

72



( r  r  r .7)

rAe p - nJroTHocTb MaTepllraJrâ, nafms; c - yAeJrbEafl TerrJroeMr(ocTb
MareprraJra, ïtrcl@a. apaî); L,T lLr - rpr4paqerrrre reMreparypbr Ba
rrpoMe)fiyrox BpeMeHrd Lr, epaôfceni Tr - repMrrqecxufi H. u. A. rrpo-
qecca rrarpeBa, yqr4rbrnarorqnû noreprd refiJra B onpyxaroqyro cpe4y.

Ilprne4ennrre {oprrrynbr rronaar,rBaror, qro rrpoqecc rennoodpaaona-
EII.E B arenTpuqecnoM noJre nucoHori qacrorbl orrpeAeJl.ffercfl rrapaMer-
paMrr aJrexTp[qecnoro norrfl. ur ArlarerrpuqecnrrMrr csoftcrsal4ra noJrr,rMepa
rr rre 3aBr4ctr(T oT ero oobeMa Ir TetrJrollpoBoÂEocTrr.

Mraulrualruyro qacrory lo.r"r, trptr roropofi Mo?nno coa4arb rpe6ye-
Myro r4nTelrcrrBuocrb HarpeBa, He npeBbrrrrafl Aonycrrruofi uaupnxeu-
r{ocrrr âJreftTpl{qecnoro noJrfl Eoong.r.n Àannoro Marepr4aJra, o[peÀeJrflror
B peayrrËrare coBMecrnoro pertreHr{ff ypaBneur4ft (III.6) ra (III.7):

,  I  p c A Z
/unH:08' r læË6Tæi l  ( I I I .8)

Izla {opuy.nu (IILB) cJre4yer, qro yBeilrqeHr4e qacrorn nore6aulrfi
IIOBBOJIffeT yMeHbIIIIITb IIaIIpfi?{eHIIOCTb IIoJIff B MaTeprrraJre rlpn rofi Xe
I4rrTerrcrr BrrocTr.r IIarpeB a.

Bepxur.rii rrpeAeJr Aorrycrr{Moro rrBMer{ellrr.E qacrorbr orpannqeH
JrlrHeituhrMlr pasMepaMu pa6ouero KouAeHcaropa. Bo ras6elxaulre HepaB-
r{oMepnocrr{ HarpeBa MareprraJra nuuefiune paBMepbr padouero fiorrÀeu-

- caTopa oupeAeJlflroT I43 SaBrircl4MocTrr:

"  
3 ' 702

.  7t"*" : -  ( I I I .9)

r4e lu"*" - MancrrMaJrbrra.E qacrora, ar4; I - Hau6oilbmuû paauep pa6o-
qero KoEAeHcaTopa, .,t .

Anr HarpeBa e4trrruqbr o6relra MareprraJra or reMtreparypbr T I
Ao Tz Ba BpeMfl r ueodxograMo sarparnrb Motr{Hocrs P (s-em\:

{4enruan MoquocîË eJrer(rpuqecnoro rroJrrr p (s emlns), reoperu-
qecxu neo6xo4uuaE AJrfl HarpeBa MareprraJra, paBrra:

oc L?
D - - -'  

î rÂ t

P:1 ro  
Tz -  T r

Trlr

r4e c - yl{eJrbuafl rerrJroeMxocrb Mareprla,la, ïcrcf(ne.epaï); p - trJror-
Hocrb Marepuala, nef usi T y T z_ - Hasarbua.E I4r Korreqnafl TeMrreparypa
Marepl4aJra coorBercrBeuno, oC; T - trpoAoJr?nrrreJrblrocrb EarpeBa,
cen; r.lr - repMr{qecxuft K. tr. A. rrpoqecca HarpeBa, yuurnnaroqgfr
rrorepr4 rerrJra B or(pyffiaroqyro cpeÀy

Peuas coBMecrno ypaBrrenr{fl (IIL6) r.r (III.10), Mo}nno onpeÀeJrrlrb
rrpoAoJrE(rrreJrr,Hocrb HarpeBa Marepr4alra r (n cen) oT reMneparypnr 71
Ao Tz s none TBrI :

cp (72-T)'- 055î-æ-E[lE

( r  r  r .10)

( r r r .1 r )
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tr4urencrannocrb Ar4eJrexTpuqecxoro flarpeBa rloBbrrrraercff c yBeJrtr-
rrerrrdeM qacrorÉr xone6anrafi rt rrarrp.fi]r(ennocirr rton.s. O4naxo r.ra-aa
BoBMolr{Hocrtr AueireKTpuqecKoro npo6oa }IarepuaJra, Harrpfl}r{eHrrocrb
Dflexrpr{qecnoro rroJr.E B Marepr4aJre Ee AoJr}nua'rrpenbrmart200-250nellr..
flprt aro-rrr rrarrpfflnenrre Ha rrJracrrluax KoHÀerrcaropa o6rr.ruo He rrpeBbr-
uaer 8000 a.

flocHonr,ny Beilrrrrr.rua 4onycrralroû Earrpfl ?fienrrocrra (r. e. oruomenr{e
Harrpflxtenu.fl Ea RonÀencarope R paccroflHuro Me)fiÀy ero rrJracrrruauu)
yMeHbIIIaeTCfi C yBeJIuceHIlteM TeMrlepaTypbl MâTeprraJra, Ilprl neo6Xo4z-
Mocrrl 6onee uureucrrBuoro HarpeBa npaxTrlqecnrr Mo]r(Ho rloBblmarb
ToJIbKo rracrory DrexTpI4rrecKoro rroJlfl. O4uaxo lr rlpfi aroM BoJnr.rnaror
HeHOTOpbre orpaHuqeHrrfl 14B-3a yMeEbûeHr{r <r4o6poruocrra> xone6a-
reJILEorO l(oHrypa IIpII IIOBI'IUOHIII'IX qaCTOTaX (BCJIêÀCTBIIe IOBbIIIIQHIIfl
B HeM Àtr,oJrexrpr4qecxux norepr). B crangaprr{brx JraMrroBr,rx reueparo-
pax TBH ÀJrfl HarpeBa rrJracrMacc o6nqno rpr{Meuflror uacrory 

-20-

40 Mery.
Paqr,rouausuoe rrpoBeÀeHrre trpeABâprrreJrbrroro EarpeBa oco6enno

Balr{Ho B cJlyqae trpr4MerreEr4.E Ea rrpor4BBoAcTBe qrrKJroB ycHopeEHoro
rrpeccoBaur{n. Cyq,nocrb rrx BanJrroqaercfi B RparxoBpeMenrroM rrarpeBe
ra6neron MareprraJra Ao noBÉrrtrennoù reMrreparypbr (145-150" C gnn
Senounacros u 135-140" C gnn aMrtuorrJracron)'ra nocne4yrouleM trpec-
coBaur.rrl n upecc{opMe ran}r(e upu 6o;ree nnconoit, qenr odtrsno, reMtre-
parype (coornercraeuuo 200-205 v 160-165" C BMecro rpe)ilErrx
snasenufi 175-lB5 n 740-150o C). flonumeHuar reMrreparypa rpecc-
{opunr o6ecnecunaer conpaqenr4e trpoAoJr}r{r4reJrbr{ocrr4 orBep}r(Aenrr.fl
uage;ruii. flpegenrnnre reMrreparypu npeccSoplrrr (205-215'C 4nn
{enounacron u 180-185'C 4na aMurrorrJracroB rr MeJraJrara) oupe4ena-
rorcff HaqaJroM npuJrtrrrauuff npeccyeMoro Marepr.raJra H oQopunnrculeù
rroBepxuocru npeccSopurr.

Saszcfiir{ocrb trpo4oJr?nureJrbuocru orBepxAeurrn ua4emrù or reMtre-
parypbr trpe4BaprrreJrr,Horo HarpeBa Marepr.raJra noxaaarra na puc. III.1.
Itpunue -1-3 xapaxrepr4ayror BoaMolnnocrb yMeubrrrenr4x rrpoÀoJr?r{rr-
IOJIbEOCTII OTB€plfiAelIl4fi B saBuCIrtMoCT[ oT TeMIIepaTypLI IIarpeBa

AJrtr .rraAeJrr.rù ronu$anoù coornercrBerrno 3; 5 u B il,n wa {enounacron.
flpra uonr,rnreurrrr reMrreparypr,r EarpeBa or 110 4o 140" C npeur orBep-
lr(Aeurrfl yHaBannbrx raagenuft conpalqaercfl coorBercrBeurro n 1,66;
1,88 r . r  2 ,1 paea.

Sanucrauocrr4 MancrrMaJrr,Eo Aotrycrralrofi npoÂoJr)nr4TeJrbuocrlr rrpe4-
Bapnrenbuoro HarpeBa Marepr,IaJla r{ cMr,rnarrûr upecc{opMhr or reMrre-
parypbr rrarpeBa rroxaaarrbr Ha prc. IIL2. [o reMrreparypnr 80-90" C
MATepUaJr Molr(Eo HarpeBarb - 2 uuv, a 4o 110' C -n reseHae L nun,
(xpnnax /). I lplr reMueparype L40" C nperran HarpeBa rrê [oJr]l iEo rrpo:
Br,rruarr, 20 cen. flpra uonnrureur4r4 reMrreparypbr HarpeBa ero lpoAoJr]r(rr-
TeJlbEocrl, so ua6effiantre trpelr(ÀeBpeMelruoro orBeprfiÂerrr4fl MarepuaJra
AOJr)ï(Ea peSr{o coKpatr{aTr,cfl. .

Itpunaa 2 xapanrepr{Byer BaBr,rcrrMocrb trpeAeJrbHo gouycruuoù
rrpoÀoJrrrureJrbrrocrrl cMhrxarrr4fl npecci!oprrlu or reMtreparypbr trpeABa-
pl,IreJrbnoro EarpeBa Marepuana. flpra reuueparype 80'C nperr.r.s cMbrr(a-
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HIrfl ÔopMbl flpaHruqecKrr He orpaHr{qeHo. flpu rroBbrrueHurrr reMrreparypbr
HarpeBa Ào 100" C cltrxaÉlte rre AoJr?nHo npoxogrrrb AoJrbrrre 12 cen,
a [prr rroBbrruerrl4l[ TeMrreparypr; go 120 u 140" C epeur cMr,rnarrrrfi
{opnu AoJr}nHo 6utl coorsercrBenuo He 6oilee 4 n 2 cerc.

,{,nn nue4penur ycftoperrubrx rur(JroB trpeccoBanrrfl Eeo6xoArrMbr:
Ùrolqlrbre reneparopbl c noBËrrneurroù qacroroft Hone6anlrii 4la 6lrcrporo
IrarpeBa MareprlraJra 4o nnconofi TeMtrepaTyprr, o6ecueurrBarorqr{e Bo3-
MOII(EOCTL yCXOpennofr [eperpysr(rr rrafperoro MarepnaJra n upecc{opuy;
6ucrpoxogubre rrpeccbr, rroaBoJrrrrolqr{e Ba Koporftoe BpeMfi Àocrrrrarb
ueo6xo,4nuoro yclrJrufi rrpeccoBaHrrfi; rrarpeBareJrr, TepMoperyJrnropbr,

t
è

s

"" 0 20 40 60 60 100 120 tq| 160
ll po don w u n en t n ocn o taepe6 a, cex

@

0  2  +  6  B  t 0 t 2 , t 4  t 6
ll p o 0 ott ttc u n e n o H lcm b cH bl KdH u I 0 0 p t', b t, c9 k

MATeptrana.
ftpIIBarr
Tôruquna lràAeruû, ^* . :

trpoAoJrlr{E- Prc. III,2, Sasucfiùrocrr gonycrurvroË
uagerufi trpoAoJrlfiEleJrbrocrrr HarpeBa MarepaaJra

reMrrepa- (npnnax -1) r cunrnauur (popuu (xpn-
HarpeBa aax 2) or reMtreparypbr trpeABaprrrerrb-

Éoro EarpeBa MaTeprraJra.

îopqoBa.E ra 6opronar renJrorr3oJrflqur, o6ecueq[Baroque craduffllyro
troBbrrtreHHyro reMtrepaTypy u paBHoMepHoe TeMrreparypEoe troJre trpecc-
ifoprrrrr.

florpe6nxenyro Motr\Hocrb reneparopa nf (t nem), ueodxopur'ryro
AJrfl troBbrmentrff reMtreparypbr MareptraJra ({enoruacra) c BaAaHHoË
cr(opocrËro, penoMeu4yercff paccqtrrbrBarb tro aMtrrlpuqecfioù BaBr4crr-
MOCTI{:

y ' f  :5 ,81. ,1,0-2(u-34e ( r  r r .12)
rge u - cxopocrb rrarpeBa, epaîf ntutt; 6 - uacca o4rroû tropqurr Mare-
ptlaIra, na.

Crporan ctrExpourlaarlraa pa6orrr ruApaBrtrrrecnoro rrpecca rr rene-
paropa TBrI gocruraercff BKilroqeEueM rrocJreAHero B pa6ory qepes
oupeAeJreHEoe BpeMff trocJre rra)fiarr4.E Ha r(Hotrr(y yrpaBJreEr.rfi trpeccoM.
Ieneparop aBToMarusecnr.r BÉrnrroqaercfi nocJre EârpeBa Marepr{aira
Ao BaAarrnoft reuueparypbr B MoMerrr, o6ecuesr4naroqnù 6nrcrpyro repe-
rpyany Harperoro MareptraJra n rpecc$opMy. flpr4 eroM AoJrlr{Ea 6rrm
rrcnJrroqeEa BoSMor{tEocTb trpoIISBoJrblrolo coKparqeHufi ÀJruTeJrbHocTtr
EarpeBa MarepuaJra B reHepalope trpeccoBrrlr.rKoM.

t+a

120

100

80

o$

s

s
s

È

È

Pnc. I I I .1. SasrcnMocg
TeJrËrroclfi orBeprr(AerME
paanuvuoft ToJrqtrEbr or
Typbr rrpeÂBaprrTeJrr,Eoro
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. 3  5  8

100 120 140 160
onAepwdeuun, cex
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,[,nn anauureJrbnoro conparqerrl4ff trpogoJr]r(rlreJrbnocrtrr HarpeBa Ma-
Teprrana trpr4 oAHoBpeMeHrroM rroBr,rrueEr4rr reM[epaTyphr rrarpeBa yBe-
rrsuBaror rracrory xo.ne6anuù (c 20-40 go 80-160 Maq) u no;re6a-
reJrbnyro Monluocrb reHeparopa (c 1-5 go 20-30 nem). [na paaJrrnr-
Hbrx Marepr{aJroB uprrBeAerrur,re Ha prrc. III.l lr III.2 4annbre rroryr
naMeusrr,cfl, oAHaKo xapaxTep BaBlrcuMocreù ne ueu.sercg. B ra6;1. III.{
rrpr4Be4eur,r cBe4enufi o HarpeBarerruoù cuoco6nocrrr reHeparopon TBY
B BaBtrcr{Mocrr4 or xonedarerrnoù uoqnocrr{, Teu[eparypbr r4 rrpo4oJr-
tnr{TeJrbHocrrr HarpeBa.

Ta6au4a III.l

Sanucuu,ocrr HarpeBarenbnofi cnoco6nocrrr renepâropon lBg
or roae6arearnoû uorqnocru, Teutreparypbr
û trpoAoJrr(ureJrbnoclrr EarpeBâ

l(ofieOarerb-
Iran Morq-

HOCTIT
reHell aro-
Pd,  xsm

Macca MareplaJra (B ?ra)
npr.r HarpeBe

A o  1 5 0 "  C
ga 70 cen

t
O E

6

I
t2
{8
28

0,4
0,8
1,0
2,0
2,4

0,09
0,18
o,22.
0,45
0,54

0,02
0,04
0,07
0,12
0,14

,J,O

5,0
6,6

10,0

o,2l
0,33
0,42
0,68

0,8, t o
1 ,6
z,o

flpra npe4naprrreJrbnoM rrarpeBe ra6ilerupoBarrnoro (penon.nacta n
reueparope Morrlrrocrbro 5 nem, trpu qacrore 40 Mery floilyqeHbr crre4y-
roque peaynbrarbr. flpu trpeccoBaunu ocnoBantrfi rnretrceJrbuoii poaernrl
ronquuoù 5 un a BecoM 0,36 ru II3 ùeHollilacra BpeMfl orBep]riAelrrrfi
rrageJrrrfl (uplr upe4naprrreJrbnoM HarpeBe MareplraJra ao 144" C sa 7 cen)
cocranJrfiJro coorBercrBenuo 23; 2I; 19; 78 v. 17 cen fipvt. reMlreparype
rpecc{opurr 200; 210; 220; 225 v. 230" C. flpo4onmrrreJrblrocrb cMblrta-
rlna upecc{opMbr B âroM cilyqae 6ula pâBHa 2,5 cen.

Ilpecconanue rrpu. ycnopelrnbrx rlr{KJrax troaBoJrfier clrlrarrrb AJrrrreJIr'-
âocrb orBep}It,qeHufi orrpeAeJleuuoù rpyurrbl Il3AeJlrrfr. s 2*3 paBa ro
cpaBrreHrrro c o6rrqnr,ru npécconarureu (r. e. trpl{ HarpeBe }IareprraJra
ao 100-t20o C s reseuue 30-60 cen vr reMreparype upecc$opun 175*
185" C).

s 2. fEHEPATOPbI TOLOB BbICOKOn TTACTOTbI

B Eâcronrrlee BpeMfi AJr.a trpe4BaptrTeJlblroro HarpeBa
lrJrâcrMacc B oreqeclBenuoft upoubrmJreEHocra IrpI{MeHflIor craHÂaprlrbre
JraMuoBbre reneparopr,r TBY c nonedarerrnoii tuoulnocrt'ro 1-10 nam
(ra6n. III.2). B reneparopax EarpeBaror rJlaBlrr,rlr o6paaou ra6ilerupo-
rasnrrù MarepI{aJI. Harpenaeuble ra6Jrerntr ycral{aBJITIBaK)T na numulrù
pJreKTpoA, Horopnfi o6rrqHo .flBJrflercfi gaaeMJreHlroft nnacruuoù rou4eu-
,caropa B BbrcoxoxracrorrroM RoJre6aTeJrbHoM Rolrrype. Saaop Melr{Ay
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4F
Ta1tuqa III.2

Texnu.recnne xapaxrepu;Tn,nn,
rereparopon TB9

Trûr reHeparopa
TexErrsecKue

TAHIIbTE

lllaficrrMarbHaÂ MotrI-
HoCTL, norPe6.nfle-
Mafl oT ceTu, xgm

Ho;ne6are:nnas moru-
}IOCTb, XAm

rlacrora xoJIeOaËuiT,
M2L+

ïI anpfllfieHI{e rrr{Ta-
roqeû ceru, a . ..

Paguepr,r paboqero
HOlrAeHCaTOpa, ce

Tun rcHeparopHofi
JIAMIbI .

ItorrrrrecrBo taMn . .
Tnfl Br,rrIpÊMurefi bi{bIx

JI AMII .

I{otu.recrB0 JraMrr . .
Iaoapr,rrHbre pa3Mepbl

resepaTopa, cil . .

JrrE-3E 
I 

t"O-roo Jr,4-3 -6

t 5

Ù  ' o

40 ,68  (  +  1%)

220 I 38A

rv-l 0À
I

T P l - 6 / 1 5
7

t

2 5 - 3 0

220

20x20

Iv-80
2

:

5

2

2 5 - 3 0

220 / 380

27,5)<20

Iv-5À
1

rT-t -0,5/ 1 ,5
6

8 8 x 8 8  x  I  6 7

17,5

I

20-25

2 2 0 i 3 8 0

ry-894

TP t -6 / t  5
o

t 2 t x 8 6 x l 9 7

ù r o

1 ' 6

4 0 , 6 8  ( +  1 % )

2 2 0 l  3 8 0

3 0 0  *

rv-56
I

TP l-61 L5

6 8 x 5 4 x 5 5

* Bbrparfiego B (BaÂparffblx caHÎrrMerpax.

eJreHlpoAaMrr peryJrlrpyeTcfl, BcJreAcTBr,re qero I{SMeHffeTcE na[pflifieE-
HOCTb ereRTpllqecRoro rroJlfl B SoHe rrarpeBa.

Ieneparopu ocHaIrIeHbI Bepxueù l{pbrrrrnoft, aBToMar[qecnll ornpbr-
Baroqeficfl IIo oHoHqaHalr HarpeBa MarepuaJla. Ha nepegueù râHerlt,
reHeparopa ycTaHoBJIeIrO peJre BpeMeHrr c 6eccryneEqaroft pery"rlr4poB-
KOù BpeMerrrr Br,rAep'fiI(u.

,(nn ycxopeuubrx rIr{KJIoB rrpeccoBaurrfl tctroJlbeylor reHepalopbl
troBbrrrreEEoft qacrotn rr MolqEocrr{. oreqecrseuEbrft reHepaTop rr'rla
JIÀ-1-6 c Korre6arenbuoft Moq,Eocrrlo 6 nem r qacroroû 40 Meq tpw
Merrflerc.E AJrfl ROMtrJreKraqtrIt aBroMarr4secKofr poropHoù nl{Huu trpec-
coBaHrrfi. Ieneparop BbItroJIHeH B BrrAe rpex 6noxon c BLIHocIrbrMr{
âJrenrpoAaMu. B reueparope oAIroBpeMeEHo lrarpeBaercfr. l0-l '2 ra6re-
ron r{B ftenonracroB Maccoft tro 0,03-0,04 na. Itam4rre L2 cen renepa-
rop aBroMarr{qecKr.r Br,rAaer Harperyro Æo t20" c ra6lerHy. Teuleparypa
HarpeBa Mo)r(er 6rrTb uosrrrreEa, oÂIraKo B ycJloBr{gx ilpeccoBâIlrrfl Ha
aBTOMaTUqeCHOË pOTOpEOù rtrHÛU B STOM I{eT IreO6xoAIr}IOCTI{.

Oresecrseuuas rrpoMÉrrtrJIeHHocrb Bbrrrycxaer raK]r(e rerreparopr'r
c ftorre6areJrbnoù Motquocrbro 4 v 70 n6ut' rt qacroroft - 40 v 80 Meq.
C uoruoqnro reHeparopâ MontrHocrblo '1,0 nern trprl qacrore 40 Mat4 MoH{Iro
rrarpeBarb Ba 12-1"5 cen 0,25-0,4 ne ra'terrrpoBalrHoro rlarepr{aJla
qo 145-150" C.

Erqe 6onee o$sexurnnm reueparopbr c rlacroroft 80-760 Meq
ut rroBbrmerrEoft r{oJredareJrbHoft MotqHocrF,Io. Our ranxe ocHalqeEbr
aBToMar[rrecRr[ orr(pbrBaK)trttrMucg npbrmr(aMu û o6ectresflBaIor cBo60A-
nuù gocryn H EarpeBaeMoMy MareptraJly. Itpumxa arroMarllqecxu
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Ta6,ruqa IILS {

Texnnqecnue xapar{Teprrcrunu aapydexnrrx reneparopoB Ânfl

Ilapauerpu

I(ore6are;rrnaÂ Moql{ocrË, Édrn
rlacrora ro ne6aunft , Meq
Paauep aJrexTpoÀoB, cru

Bec lrareprana (n ru), HarpeBaeMoro
Ao reMneparypbr:

710eC aa I nun
150q C ea 15 ceæ

Marcruanruuft nec [rareprraJra. ],
Hanpnmenue rtrrauvrfr , I
rlactota fiflTaluvrr, ery

aR adio lleaters) (AHrrûâ)

rr ,6/c

I
40

l4x18

2
0,3
5

2001250
50/60

I
35 x 35X

x53
0,8

2,5
40

25x25

E

0,75
1 5

2001250
50/60

I
47 x74x

x67
t ,1

5
40

30x30

9,5
t ,4
2 t

3601440
50/60

J

47 X.74x
x67
1,4

25
3,4
t , t

3601440
50i 60

7lx79xt57

4,5

t0 l12
70180

4 l x4 l  unu
5 1 x 5 1

Itornuecrno $aa
la6apurnue paaMepbr reÉeparopa, ct

Bec reneparopà, tîtr

orKpr,rBaercfl B ror MoMeEf, HorÀa ÀocrrrrHyîa Êeo6xoAr4MaJr TeMtrepaTypa
MaTepr{aJra, a ilpecc troAroToBJreH K orrepeAHoMy IlunJIy rrpeccoBaHrrfl.

Ieueparoprr TBH ocnaqarorcfi gJrer(rpouexaullqecxofi dronuponnoù
t BaseMJr.srorcfi. Hore6aTeJrbEbrfi noEryp reHepaTopâ TrrIaTeJrbHo afipa-
Enpyercfi AJrs trpeÀoxpâHeHr{ff odcryxranarolqero nepcoEaJra or o6ryqe-
EEg TOKAMI4 BI,ICOROù qACTOTbI.

flpe4crarrarcT trETepec sapyde)fiHbre reneparopbr troBbrmerrnoù rlac-

TOTbI E MOrr(IrOCTtr, trpeÂEâBHaqerrEbre AJr.fl yCKOpeEEOTO U OdbrSEOrO
trpeABapnTeJrbHoro EafpeBa Ta6ilerupoBaHEbrx repMopeaKTûBEbrx MaTe-
prrarroB (ra6n. III.3).

Ieueparop rrana H.30 (puc. III.3) c HoJledareJrbuofr MomFocrbro
5 nem ocuau{eu BenrrrJr.srlrronnoù crcreuofr gnn yAaJlerr}Ifi fieryqux
Berr{ecrB, Br,rAeJlgrollllrxcfi trpl{ EarpeBarrlIu uB Marepr{ala. Ieneparop
o6opygonaa ranlr(e cleqnalrbubrM aJrer(TpogBl{rareJreM, ycraIroBJreEEËIM
B BepxHeË ero qacrrr, AJrfi aBTonoAcTpoùBII, r. e. aBroMarnvecroft pery-
JIRpOBKU paCCTOfiHUfl Melr{Ay âJreKrpOAaMI4 B trpoqecce EarpeBA.

Heodxo4rrr,rocrb aBroMaTuqecKoft peryJrrrpoBRrr paccroffrrtrfi Me)r{ny
âJrenrpoAaM[ o6bflcHflerc.E reM, qTo B KoHqe EarpeBa pear(TolrJracroB
Harpysr(a Ha feHepaTop pesRo yBertrqlIBâeÎcE. Anff Toro qTo6br orrrllt-
Malrbrro EacrpoeEEbrft B naqane reEepaTop Ee treperpy?:KaJrc.g B RoEqe
HafpeBa, 3a3op Me?r{Ây SJreKTpoAaMr4 aBToMarurrecr{r4 yBeruqtrBaeTcff

AO Bertrrrlrrrbl, ât(BrrBaJrerrrEoft otrTr{MaJrbEoft Haf py3Ke. f eneparop
o6ecnequsaer rrarpeB 2 na v.arepuaJra Ao reMtreparypr'r 95o C, aa I uun;
0,45 ne go 720" C aa 30 cen u 0,14 m \o L50o C sa 15 cen.

Bonrmoft rrnrepec trpe4craBJrflror aBroMartrBupoBanubre reueparopbl
TB9, npegnaauaqenubre AJrfl paaMeq,eutrE B rrpeccaBroMarax, a ranlne
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ycRoperrHoro HaIpeBa MaTepuaJla

(DrpMa, crparra I' Trrrl reHeparopa

(Centrotecnikâ) (IIraJrI{fl)

I  nnmoo DER,5O DF]R,60 DER l  OO

1,5
40

25X15

3,9
0,45
o

22A
50
I

45x65x62

0,65

2,5
80

t7 xL7

5,9
0,75

15
220
50
I

53x7lx 122

1,3

4
80

3 0 x 1 8

9,8
t ,25
aa

380
50

58x81 x 135

t .5

o
80

35X35

14,7
.  1,8

40
380
50

58 x81 x 135

1 ,9

L2
80

50x40

29,4
3,3
80
380
50
J

8 5 x 1 1 5 x
xl40

4 8 .

25
80

60x60

59
6,5

180
380
50

1 1 0 x 1 3 5 x
x {60

o

i

I
I
1

Puc. III.3. Ieueparop 4rn
ycfiopeurroro rrarpeBa ra6re-
ltrpoBarrEoro MaTeptraJra.

Puc. lIl,4. AntouatuauPonauuuù
reueparop TBY c KaccerlrhlM tru-
TATEJIEM.
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troBBOJrflrcu{ue cr{HxpoHr4BrrpoBarb paooTy reEeparopa r{ aBroMarr{3rrpo-
BaHrroro rrJrrr aBToMarrrqecxoro ilpecca. Anrouarraguponannnrft reuepa-
rop TBtI troKaBaH Ea pr.rc. III.4. Ieneparop ocHaqen KaccernbrM rrrrrâ-
reJreM ÂJrfl r{ur[HApr{rrecxrrx ra6neroH. flocre rroBopora pyno.flrRn
ra6nernlr rra Kaccer rreperpyxarorcr Ea nramnuft aJrenrpo4, a pauee

Harperbre ra6nerxra craJrKrrBa-
Iorcff uo rpeM pyqbflM lfiero6a.

BKnroseHue ll Bbrnrloqenlre
reHeparopa uporrsBoAr,rlcfl aBro-
NraTrrqecRrr, IIpI4 troMorrur AByx
peJre BpeMenn. Vnpaureurre re-
HeparopoM Mo)fier 6nrtr troJr-
rrocrbro aBToMarrralrpouano. r{nn
aroù qenlr ycraHaBJrr{BaroT aJrer(-
rpoyupauaeruuû trrreBMarr4qe-
cxufr nuauau r{Jrrr oJrenTpoMar-
Hr{T AJrfl nepeKJIroqeHu.fl pyr(o-
nrHra. flpn aBToMaraqecnor\r rIrrKJre
upeccoBaHrIfl ytrpaBJIeHr4e rel{e-
paropoM AoJrlr{Ho 6rrrr c6nonu-
poBaHo a clrHxpoHr{BupoBaHo
c arenrpnrrecnoft cxelroù ytrpaB-
JIEIII,Ifl IIPCCCOM.

Cxeua asror{arlrsécHofi ycra-
IIOBI{T.I EJrfr trpeABapr4TeJrr,HOrO
rrarpeBa ra6nerr,rponarrHr,rx rep-
MOpeaKTr'rBHhrx MaTeprraJroB ro-
KaMrr Br,IcoKoù qacrortr rlona3alra
Ha pr{c.  I I I .5 .  YcraHoBHa t rpeA-
HaSHaqeEa \Jrfr paSMerq,eHrrfl
B trpeccaBToMaTe I'I cocToI{T I{3
ycrpoùcrn I{rrfi AoBr{poBaHrr.s
ra6rerox (6) ,  nx HarpeBa (13)  u
rpaucrroprr.rpoBnr4 (9 n 18).

Sacr,ruauunre n 6ynHep 2ra6-
Jrerxrr trotra4aror na Hpyrnrrù npa-

i:F

20'1 "Y7
Puc. IIL5. Cxeilra asroMaruuecxoû ycra-
EoBnrI AJrfl rrarpeBa ra6reron:
, - BparqarorqfificE croJr; 2 - 6yHr{ep; 3,
10 ,  11 ,  17 ,  19  -  I IopxrHI { ;  4  -  npy Ï {uHa;
5 - peflé BpeMeHrr; 6 - Âosl4poBorrnoe ycrpofi-
crBo; 7 -IrII{6ep; 8-rpyo.rarbrii [rrrareJrr,;
9 - I lHeBMarn.recHue rlrrJrr{H[pbr; 12, 16 -
rrJrorqatrI(I{; J3 - reE€parop TB9; 11 -
âJreHrpoEr,r HoreoarerblIoro Éorrrypa; 15 -
reHeparopHaE naMua; 18 - rpaHcrroprapyrcrlee
ycrpoircrBo; 20 - Iloflyrlr,rruHApbr; 2J - Ilpecc-
OopMa.

rqarorquficR c'ro;r, 1 rr BareM troruryquo treperpymarorcfl qepea rpy6uaruù
rrr{rareJrb B na nnorqagxy 12. flomryvnan AoarrpoBna ra6neron ocyutrecr-
BJrgercfl rrepeMerqarcqrrMc.fl Beprr{KaJrr,Ho rura6eporu 7, rrpr,{BoÂr{MbrM
B ABr{}r(eHrre coeArlTHeHHbrM c npyxnnoù 4 uopruuelr 3. BepurxaJrbHoe
rrepeMeqeHrre rrJrolqagxv 12 ocytTecrBJrflercfl nog 4eiicrnlrelr rroprun.fi
-/-/, pa6orarorqero cI4HxpoHHo c Ao3upoBorrEurr.r ycrpoùcrBoM (upn rarH-
AoM xo4e rnn6epa 7 u,noula4xh onycHaercfl rra paccrofiHtre, paBrroe
Br,rcore ra6nernrr).

ItaH ronlxo rrJron{aAna Batronulrrcn KoMrrJrer(ToM npeÀnaar{aqeurrbrx
AJr.E EarpeBa ra6reron, tropmerrb -/0 ropueouraJrbnoro rpancroprr4py-
roqero ycrpoùcrra nepeMerqaer trJroqaAr(y c ra6nerHaMr,{ B EarpqBa-
reJrbuyro KaMepy reHeparopa TBq 13 r ra6nerxu c trnoqaAnr[ 12 nepe-
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rpyx(arorcs Ha trJroq,aÀ,r(y "16. Ilopmau 10 n 11 yuanoBJreuËr B rrHeBMa-
Tl{qecKux qranungpax "u.

Ta6nernra EarpeBalor B âJreHTpoMarHurEoM noJle Bbrconoù sacrorrr
MelnÂy aJreRTpoAaMu 74 xote1areJrr,Horo Kourypa, coegmennoro c reue-
paropnoù nalrnoù 15. Ha BpeMfl, neo6xogulroe AJrfi roprraouraJrËHoro
rrepeMeqenu.s ra6neror( B reneparop TBII, peJre BpeMerru .T ornnroqaer
I{oaupoBoqnoe ycrpoùcrso 6. f locne EarpeBa radnerox unoqa4Ha .Zd
nepeMerqaercrr BJreBo z ra6nerxu rronaAalor B trpocrpancrBo xre]fiAy
AByMrr troJryr{uJrr{rrÀpaMtr 20, Horoprre BareM c6nraxarorcfi rro4 4eiicr-
BrreM tropmufl 19 trrreBMarrrqecnoro quJrrru4pa.

llopmenl 17 rpauctroprr{pyrcqero ycrpofrcrna 18 nepeMerrlaer
rloJryrprJruuÀpbl BMecre c ra6.nernaMrr ranuM o6paaou, qro oHr{ ycrana-
BJrnBarorcfl na4 upecc{opuoft 21 npecca. flocle passeMa rrorryrlr{rrrruÀ-
poB rrarperrre ra6nerHrr trocrynaror n upeccsopMy.

s 3. r,lllÂyr(ur4oHHbrE KOHTAKTHbIE HÀrpEBÀTEJrrr

,{uanenrpra.recnlrft EarpeB ra6lerrponaurroro trpeccMare-
pr{aJra, KaK trpaBuJlo, He }ro}r{er 6r'rrt SaMerreH HoHTaKTIrbrM HarpeBoM
BCJIEACTBIIE MAJIOù TEIIJIOIIPOBOAIIOCTII PCAKTOIJIACTOB I4 HEPABHOIIEP-
HOIO XâpaHTepa Hafpena. o4uaxo B oTAeJrbEbrx cIysaflx, Halpr4},rep,
rrpr{ HarpeBe ra6neroK Ar{aMerpoM ç 30 n.u Ào orHoctrreJrbrro rreBËrco-
Hoit relrueparypbr (<110' C) 4ocrnraercfl yAoBJrerBoptrreJrr,Hoe Kaqe-
cTBO MaTeprraJra rrpr4 SnoHoMr{r{ SJreKTpoaHepIr4I{.

Vcrpoùcrno_,qJr.fl Kouraxruoro HarpeBa ra6.nernponaurroro upeccrrâr-
Tepr{aJra (prac. III.6, a) cocrour rr3 AByx craJrbrrbrx ntrur 5, coeArrHer{Hbrx
ilpu rroMo4,rr ilapnrrpâ 2. B nnurax oSopuneur,r rroJryxpyrJrbre rurr,r
npflMoyroJrbur,re Hauanrr 6 gna yr(Jra4nr{ HarpeBaelrr,rx ra6neroH ua
ge6po r.rJrrr trJramMn (n aaurcrrMocrrr or paaMepon u Hon{nrypaqr{rr).
fhlmrr HarpeBarorcfi rrptr troMorr{rr rlrrÀyxropoB .?, cocroarqnx ua Ha"y-
IrreR MeÂrroro ilpoBoÂa co creHlguuoft lraolxqneft, pacrroJro}I(eHHbrx
no-uepr{Merpy rrJrr[r. Monlnocm, rrnÂynropoB peryrrr{pyercfl B trpeAenax
150-500 9m rlpu rroMoqr{ repenilroqarens. 1. Temneparypa Ènnineii
trrrrrrl-r 100-110, nepxneft rrrrrrrrr,r 710-120t C. fl.nwrri noxpurrr,r rop-
qonoù u 6opronoù TetrJrorraoJraqveft 4. ,{rn uraranrrfi r,ruÀyxropoB r{c-
noJrbayercfl ron rrporrbrmnenuoù qacrorbr Hanpfllr{eur{em 220 e. flpo-
MbIIIIJIEHITI,Iù X. N. A. ITOHTAIiTHOTO METOÀA HAIPEBA TA6NEIUPONAHHI,IX
peaKrorrJracroB Aocrrrraer 50- 70 o/o npv ]Ë,ar:trqur4 ua4exuoft rerrJrorlso-
JI-fiIII,III.

O6rr.ruo padoune KarraJ{br B lrJrr{Tax AeJralor c rar(I[M pacqerorr,
sro6n B rrux r\rox{Iro 6rrlo uolrecrum ra6reruponauurrfr MareplraJl B KoJrIr-
qecrBe, npeBbrrnarorqeM s 4-6 pas Bec o4uoft BatrpeccoBnr,r. floarouy
AJrtrreJrr,Hocîb otrepaqrrr.r HarpeBa o4rroBpeMeHuo rrpeccyeuoft uopqlrn
Marepr4aJra yBeiltrqtrBaercff cooTBercrBerrHo É " 4-6 pa3. flocnonnHy
paaMep r{arraJroB coorBercrByer Ar{aÀ{erpy ra6reron, upaKTlrrrecKr.r
yAaercfi uB6e}I(arb BosAyruEoro sasopa Melr{Ay HarpeBareJrrnoû unrarofr
n ra6nernalrlr v. troBbrcrrrb, TaKuM o6pasolr, HoaS$uquenr renJro-
IIepeIlaqr4.

{ i  3axûg  t b3?

r';lii . :. .
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Ananorlrquoe ycrpoùcîBo AJrff KoHrar(Tuofo HarpeBa 6ea paareuuurx
rJrrrr rronaaauo Ha pIac. III.6, 6. Ta6reruponaunr,rft r{areprra.rl B yxna-

IIr,rBaror Bpysuyro Ha cleqr{aJrbHbre il{eJro6a 9, uocne qero ra6.nerxn
rrepelrerqaror B HarpenaTeJrblrr,Ie rIrrJIrrHApbI, pactro,xo?T(elrHr're B u,nurax 7,
rprr rroMorqu pyqHbrx nopuerrbKon -10. o4uonpeNlel{Eo c sarpyaHofi B III{:
Jrr.rHApbI orrpeÂeJreHHoro KoiluqecTBa MaTeprraJra I{3 Hrrx IIopIxeHbHa\{u

Puc. I I I .6. tr{nTlyrqnonnrre
ycrpoiicrna ,\Irry KoHraKr-
HOrO IJarpeBA TA0JreroK:

a-c paSbeMHbIMu IIJIr. lTaMIr;
6 -- c HepaBbeMHr'IMr4 rrJII4TaMrri
I -nepeHJmqareJTÊ; 2 -frap-

Hup; 3 - [HÀy]trop; 4 - Tc[ro-
r,r3oJrflrruÂ: 5 - ûrurbl; 6 - Hâ-
HaJrbr trrf l raoreroH; 7 - Harpe-
BareJrËFrhtc tr,trurbl; 8 * TaorerHu;
9 ,13  -  xoro6a;  ,7 ,  -  I Iop l I IeHb-
HIr; -7.1 - curHaJlbHaÆ Jrallna;
12 - Harperbre raorerHu.

Br,rTaJrftuBaeTcfi Ha )fieJlo6a -13 aHsusanellTnoe HoJrI{qecTBo llarpeTblx
Ta6reron 12. Orpii lrorreHl,IuIrHAyKIIrroHI{oroHatpeBacyAflr no BaropaHrrro
CI,IIHAJII,HOft JIAIIIbI .2.2.

Vcrpoùctno c rrHAyKr{r{oHHr,IM HarpeBoM MolqHocrbro 0,5 nom r'oz'
BOJrfler HarpeBarb B TerreHue t2 ltun \o I ne ra6reroH ArraMerpolll 30 nn'

Âo r€r\rreparyprr -100o C. Vcrpoiicrso ocuaxleno repÀIoperyJrflropoM'
o6ecnequsalotqrrM aBToMarrrqecnoe peryJrrrpoBarrrre leMneparypr,r B rlpe-

AeJrax -f 0,1-ro C. VcrpoficrBa /IJr.fl l(ol{ranTnoro HarpeBa rrpocrhl B rrsroro-
Brenrrr,r u o6clyrxnoanur,t, IleqyBcrBrrreJrt'Hrr H Ho.ne6aHrr.sxl Harrpflilienrrff
rr'rrarurqeù cerr.r, ycrofis[Bbr B pa6ore u r{NIeIor cpaBlrrrreJ]bno ue6oll-
rune radapnrrrr,re paail{epbr.
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flpogolxlr:relbrrocrË' narpeBa rlpeccMareprraJrâ B KoHrafiruoM narpeBareJre
paccql'IThrBaroT' IlcxoAtl rI3 ypaBHelrtrE TenJrorrpoBoAr{ocTtr AJIE rlecTaUllol{âpHoro
Ten,- ioBoro noTol{a:

ô T  / ô 2 T  ,  ô 2 T  ,  a 2 7 \- a r  o \  a æ  
- f - o . , + - a f  

) ( r r  r . 13 )

r4e o - noe(p([uqlrenr reMrreparyporpoBoArrocrrr, nzf cen.
flplr rpannunbrx ycJroBrrfix r : 0 u x : 2 ô lrueelr f : Tco, a rrprr r .: 0

rr r : co [oJyrrrrM coorBercrBerrno î : Tln T : Tsr. B arolr cïyuae ypaBHeHrre
retrJrorrpoBoAHooTu nplEr4MaeT BnA:

T. r_T 2";:-;=-:-
t , r _ t  r  f i

3ro ypanrrcrure Molr{er 6rr:rr, uao6pai*euo rpaSt.rec(rr B Br.r4e BaarrMrro BaBrrcrrMr,rxqeTHpex Hpr,{rcpr.reB:
^  T . ^ -  T
V : à--- q,- - oTlIOmeHIIfl TeMrrepaTypHux paanocreft;

' c D  -  '  1
a"(

Fo : 
Â2 

- r{pllreprr,fi @ypre (ronroxponrrocrn);

r ) \
Bi 

: 
A-o 

- r{prrreprrn Euo (oruourerrrl TerrrroBbrx cotrporrrB;renuft);

r
n : 

ô 2 
- orHoileHtrfr paccroRufiii.

- 34ecr lsp - reMneparypa nfltrTbr, "C; T - reMrreparypa HarpeBa orpefle.len-
rroï rosxfi  r :a6nernr: "C: T, - ]raqaJlbHaff reruneparypa ra6.nernr, .C; a 1_ xoaô_
(puqrreur rerrJro-orAaqrr o:r n,rnrrr n ra6.nerxe, enl (nz . epàa1; T - rrpoÂoJlar4TeJrbrrocrb
IrarpeBa, cen; 6 - roJrrqrrHa rrJrrr Ar{aMerp ra6nernn,- rri ^ - xcia(p{nquenr relJro-
npOBoÂrrocrr'r ra6leruponanHoro Mareprralra, ernl@. epa0\; 1 -J |accronnne Ao
u(' i lTpa'raofleTRIr, "tr .

B qr'.H'rpe ra6lernn r : 0, cleqoBarc.-rbHo, xpr.r'repllii n raHlr(e paBeH HyJlro,
Kprrrcpui i  Buo (1/Bi) nBJlf lercÂ o.reHr Àraroù eeruqfiHoiî u [ f lq ulacrMacc roaxru-qocxu MolT{Ho rrprrnnrrJ 1/Bi :  0.

lJ yRÂBaHHoM cflyqae MelT{lIy Éprrrepr.reM rDypre rr orrrorrregtreM reMfleparypHÉrx
pa3rrocreii rrMeercfl cJreAyrotrloe coorrrorrreurre:

Fo 0,38 0,50 0,55 0,b9b 0,60b 0,62 0,70
0 0,20 0,10 0,08 0,06 o,os 0"04 ô,0:

flp_oÂolxirarenbrrocrr, rrarpeBa radrernu 'c (z cen) or f, Ao ? npn tenrneparype
n.nnr l,o olpe[eJlfiror no {opuyne:

( r r r . 15 )

) tr-r-oot f .*p [-*'( +)' #,r" ff-] on.M]

Foô2
a,

rÂe a : )"lcp. lrnn ra6.netom .{2 -Qenonnacra N : 48, tO" emf (n. epa}), c - rerrrro-
gll5-ocrb, Mareprlarra, paBHaff 1750 ôuel(na.epa7), p - rrJrorHocrs râ6r6rHr, paBHaÂ
105U nzlaF.

Itpnreptlii Fo onpegerxror uB BaBrrclrMocrtr (III.15) rro Br,rqrrcJreurroMv orrro-
rrreHr4ro reMrreparypurrx paeuocreù.

fpa$uHlr cHopocreft HarpeBa ra6nerox Ar.rar{erpoM 30 ittn r{ BecoM
I H' us Seuon.nacra B rerreparope ronoB sr,rcoHoù .{acrorrr c Hoile6are,[b-
rroii uorquocrbro 1,3 nem rrprl qacrore 20 Met4,B KorrranruoM rrarpeBa-
îoJre n B repMocrareAarrbrHapr{c. III.7. Tenrneparypa nepxneù ra Hnm-
rrrrù n.nur Horrrar(Tlroro HarpeBareJrg Mou{Hocrsro 0,3 ttBm, coc.raBrrfl.Ira

5
I

r ,.;Er
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120-130 rr 95-105'C, reMtreparypa Buyrpu repMocrara 6nua
paBHa 180" C. flplr onpe4eJrenr{n BaBrrcrrMocrefi relrreparypy BaMeptrrrlr
B rlerrrpe ra6neroH. Ilpuregenunre rpaSnHrr troaBoJr.sror eIIIe paa y6e-

Arrrbcfi B nperrMylq,ecrBax Mero4a lrarpeBa roxal'rn sbrconoft qacrorbl.

120

Puc. III.7. fpaftuirn cxopo-
cteù HarpeBa ra6nerr.rpo-
BAEIIOTO TIATEDIIAJIA B TEEE-
parope TBrI 

- 
(xpuran L),

KOTTTaI{TITOM rrarpeBarere
(nplrnar 2) Ir repMocrare
(npnnaa 3).

0 + 8 1 2 1 6
0po 0 onatu n e nbHocnb Ho apeôa,

20
i luH

$ 4. YCTPOÛCTBA AJIfl CYItrITI4 I,I ilOIOTPEBA
, IIJ]ACTMÀCC

flpu uepepa6orre repMopeanTrrBublx r4 TepMotrJracrutll{brx
IraTeprlaJroB c troBL,rlrelrnoit nnaxÛrocTbro cHlrE(aeTcfi KaqecTBo sopnrye-
r\rbrx rraAeJrr{ft, yNrerrbrrraercfi rrpor[BBo4lrreJrbHocrb rlpoqecca. B rex
CTYIIAflX, ITOTAA BJIA}fiHOCTb MATEPIIAJIA IIPEBbICIIT OIIPEAEJIEIIHITii: NPE4EN,

noo6uqe He yÂaercfl rroJryqdrb va4e ïfltr yAoBJrerB opr,rre Jrbnoro HaqecrBa.

,[,,rrr npegraprtrerr'noft cyIrrKI4 rlprrMeuflrcT BaKyyME],re cyrururnl.r u cfie-
rlrraJrbubre 6ynHepr'r, Horopbre ycrarraB JlrrBaror H a Jltrrrr,eBblx, gncrpyar{ou-
Hbrx, Br,rÂyBrrblx rr Apyrrrx Ma[IrrHax. Mareplrar B rrpoqecce cyilHlr
HarpeBaercÀ, {ro ran}r(e rroJroxtrrreJlbHo B.Irlrfler Ha rrocJreAyrorquft npo-
r{ecc nepepa6orHra, TaK KaK yMeEbmaeTc.É upoAoJr}r(r{TeJrbHocrr, trJracrlr-
liau[rr ll $opuonanun mtgenvfr..

flpu npoaeAeu[r{ ancfleprrMerrraJlbubrx r{ccJreÀoBalruft n na6opatop-
'Hbrx ycJronrr.sx, a ranlr(e Ha rrpe4trpvrtrrtrfix, yqacrnax r4 B I{exax He6orb-
ruoù norquocrrr BNrecro cJrox(Irblx, Aoporrrx r4 aneproeMnux reneparopoB
TBH 4.ra upeABapr4reJrbHoro HarpeBa MareprraJla rrepe4 {opltonaulrem
npurrerr.flror repMocrarbr. B aront cryqae EarpeBaeMbrft uarepr,ral uac-
TtrrqHo rro4cyrurlBaerc.s. Teuneparypa HaI'peBa repMopeanrrrBnr,rx Mare-
pr{aJroB B repMocrarax odbrsHo Ire upeBbrlrraer 70-80'C.

Harpenaeur,rii ruarepuarr Barpy)r(alor Ira uporrrBur{, Roropbre ycra-
HaBJIrrBaror Ha troJIKrr repMocrara. HarpenaHue Marepl{aJra rrpoucxo-
ÂrrT Ba cqeT TeIIrooTAaqu oT HarpeToro BoSAyxa, HaxoAfiIrlerocfi B TepMo-
crare. flpu raHonr HarpeBe Hapy)firrbre cJlorr Marepl{aJra HarpeBarorcfl
go 6oree sllconoft TeMrreparypbr, qeM Brryrperrutre cJrolr. Matepuan
CIIUTAETC.g HATPETbIM B TOM CTYqAE, HOTAA ETO BIIYTPEIIH-flfl qACTb AOCTI{T-
Her BaAaurroit reuneparypËr. flpu arou Hapylrinlre cJror{ MareprraJra rro4
4efrcrnlrert sbrcoHoit Terrrreparypbl Mofyr qacrllqHo orBep]r(Aarbcn,
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nepexoAff B HerrJraBnoe rr HepacrBoplrMoe cocroflHrre. 
'Ienyuecrl raxoro

lIarepl{aJra yMeHbrlraercq' rrro SarpyÀIrfler ero froprtonaHr{e B rlsÂeJlrre'
BaHyynrnrre cyurlrJrnrr pa6oraror [pI{ AaBJreuurr B cyrrlrlJlrnoù nauepe'

Har\rnoro lreHblrreM aruoc{epnoro. flpu-cylxne rIoA Banyyx{olu sHaqu-
Te"rIËHo cIIII}fialoTcfl TIOTEpI{ TEtrJIA C OTPAOOTAHHbIM CYIXIIJIbIII'IM AIEIITOM'

irerRo yJraBJrr4BaIOTCfi BLIAeJIflIOq,I4eCfl I{3 MaTepllaila Jleryque BeIIIeCTBa'
y\rerrblnarcTcfl IIOTSpII \IaTepIIaJIa. O6rrquo BrISLIBael'loe rrpulIeHeHIIeM

BaKyylra yc"rrot-I{Helll4e ]ioHcrpyltqllll 0yUIIJII(I{ BIIOIHe OllpaBÂblBaeTcff

îexuororllqecItrrNrr{ vl ar(oHol\Irr{ecHIrMIr rlperli\tynlecTBaxrrr.

h

Puc. III.8. EyuHep c yctpoficruoM AJrE
TepMorlJlacToB:
, - pery.rflrop reMrreparypbl; 2 -TepMoMerp;
.iarhrfr uh,luHAp; 5- oyHKep; 6 - BeHTilf if lTop.

rroAcyrrrRrr rr IIoAorpeBa

J - H a t p e B a r e l m ; 4 - c e r -

,{n n uo4orpeB a r{ troAcylrrnr{ rp auyJrrrp oB arrur,Ix raJrr{ uoporrHoo 6p aa-
Hr,IX TepMorrJracroB (uonuauu4oe, no.rur{opMaJrbAerllAa il r. q.) Ha JrITb-
€BLIX, SKCTpySI{OHIIbIX II BbIÀyBHbIX IIaUIIIHaX IIp',IIMeHflIOTCfl CleqI{aJIL-

Hr,re 6ynxepbr, . ocHalr{eHubre Harpenarelr,noù cltcreuofi (puc' III.B).
'faHag CrrCTeMa COCTOIIT IIB BeIITUJIfiTOpa 6, rpy6uaruX AJISKTpIIaIeCHI{X
HarpeBaTeJreit ,1 nOa4yxa, RoIITaKTHOTo MaIIOMSTpIIIISCKOfOrepuOlrerpa 2,
peryJrflropa reNlrreparyptr -1 u cerqaroro qrrJlrrHApa 4. I]u;rungp ycrauo-

sneu ua ripbrlrlne 6yunepa 5 u 4ouonnrrreJrblro ilplrnpenJleu H ero 6oHo-
uoù creul{e.

Harneraerrrrfi nentranfiTopo\I Bo3Àyx HarpeBaerc.a B cerqarollr- qlr-

.'lrrHApe areKTpuqecKuMfi Tpy6rlarbrr,Iu EarpeBareJrflNIrr lI' uocrynafl
rt()pe3 flrreûHu cerqaroro qrrJrrrrrApa, IlpoxoAllr rlepeB Maccy rrareprraJra,
itaglri lagrlgfO r 6yunep. flptl âTOM MaTepI{aJI He TOJIÉ,HO HalpeBaeTcflr
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Ho rr rloAcylrrr4Baerc.s' TaK KaK c Bo3ÀyxoM yAaJlflrorc.s napbr BoÂr,r.
Hanpan.nenr{e BoBAyrrrgr'rx rroroRoB rroKaBaHo crpeJrKalrrr. tltur"p*,"
c BJtaHirrocrrro 1-3,59/o Molner 6rrrt nrrcyruerr Ao coAepEiaHr{rr BJrarrr
0,2o/o. vsilaxtueHuuii noa4yx Br,rroÂr{r qepe' Barpy'or{Hoe orBepcrr{e
6yunepa .

Xapaxrepncrr.r{a _Ha:rpeBareJrr,Er,rx 6ynxepon rpex rnrropaax{epoB
IrprlneAerra s ra6n. III.4.

Ta6,ru4a III.4

XapanrepucruKa rrarpeBareJrr,rrbrx 6ynrepon

Tnn 6yHHepa
TexHorornqecHrre Ir reoMerpnrlecHr4e fl apaMerpbr

Morquocrr, narpenare;reii, Hsm .
flporrano,qrrrefl r,Hoorb, xe f v
Paemeprr cerqaroro qrrJrrrnÂpa, "rr;rr:

D 1
D2
LI .
L2

1 ,5
10-15

2
tn_rÉ,

3
Ô U - J J

102
82

540
400

r02
82
40

260

102
82

400
260

Harpenarerlurre 6ynHepr,r ycragaBJrr{Barorcfl B Ba'r{c'rMocrrr or ,'po-
ITBBOAIITeJTbHocTII JrIrTbeBhIX,3I{cTpyBLIOHIIL,Ix I{JII{ BbIAyBrrLIx MârrrI{H,
flpu arou upor.raBoÀrrreJrbrrocrb Maruurrhr Molr(er HecnoJrbno rrpeBr,rrnarb
rrpor'rBBoArrrerrbrrocrr, 6yuHepa.

\
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I aaea  IV

TI4NPABJIUTIECKI,IE IIPBCCbI

S T. OCOEEHHOCTII NPOIIECCÀ TIPECCOBAHI,Ifl
PEAITTOIIJIACTOB

B npoqecce npeccoBaurrfl peaxTorrJracrlr rrarpeBarorcfl rI
rcpexoÂflT B TBepAoe Heo6paTr,rlvtoe cocTo.flHr{e. 3ro npeBparqe}rrre npo-
ilcxoÀrrr n tlopuyrorqeru r.rHcrpyNrerrre - upeccSoplre *. OcHosul,rrru
cnoco6arlrr lloryr{eHur{ rrs4e.rrrrfi II3 peaHTorr,IlacroB flBJrflIorcfl rio]rnpec-
crrourroe (uparroe, orr{phrroe) rr rparrcôepuoe (rurbenoe) npeccoBaur{e.

Cxerrr,r ôoprronaulr n vzgenuîr rra peaxTorrJracroB rrprrBegeHr,r Ha
puc. IV.1. IIp, Hourpeccrrorruolr npeccoBaulru (puc. IV.1, a) n rnes4a
Àrarpr{r{Er 3 pacHpurofi upecc{opmrr Balpyinaercfl npeABapr{re.rrEHo
uarperr,rfi rrJrrr rreHarperr,rù, rad.nerrrpoBaHHbrù n.urr noporuHoodpaannrù
l\firreprraJr 2. flog 4eùcrnueu yctrJrrrfl. rJraBHoro LIrrJrr{HÂpa npecca rryaH-
crln l clrbrnaercfl c uarplrqefi, a rrarepuaJr rrJracrrrrryrpyercfl Ba cr{er
'r'r'r.roorAar{rr or Harperoii o$oprunnroulefi roBepxHocrrr rrpeccùopxrbr,
rrirf lo"rrHfleT o$opunamqyrc rroJrocTF, rr orBepHiÂaercfl. f locle paslbex{a
rrpecc(poprlrr orupeccoBaHHr,Ie r{BÀeJrrrg 86rraJrr(r{Barorcfl rra rHeBÀ xrarpulgrr
vcrpoi icrnoru 4.

O6br.rHo B cryqae HolrnpeccrloHHoro npeccoBaurrff nprrMerrflror ra6.ne-
'f lrpoBaHrrbrii xrareprraJr, rrpeABaprrreltuo Harperr,rft ToHaMr{ sbrcoHofi
,rircrorr,r, 3S$eHurnuocrs rtpoqecca rroBr,lmaercfi rrprl BarroJrHeHrrr(
lrIeBA r{arpI,lqbr rrJracrrrqrrpoBaurrbrlr N{arepr{aJror,r, noroptrri BÈrÂaBJrIr-
rrileTcfl noÂ He6orburrmr AaBJreHr,reNr Bpaularcrqr4r,rcfl rrJrtr repelreulamrqr.rNrc.E
rf oceBorr HarrpaBrreur{rr qepBflKoxr 7 (pwc. IV.l, 6). Marepna"'r rro-
.(irLlrcfl B rrJracrrrxarop uudpour{TareJreM (ua pucynne He nor{aBan) u
lriuii lrrJrr{BaercÂ B rrepe4neft vacrn odorpenaenoro qr,rJrr,ruÀpa, rrpu DTolI
'r( ' [)BsH orxoArrr HaBaA Ha BeJ]rrrrr4ny, coorBercrByrorqyrc rpe6yerrouy
o6'selry 4oal.rpyen'rofi Maccbr. Blr6ponlrrareJrb orri,'rrorraercfl, rr tsparqa-
1,rr1rri.icR rrepBflK n.rracrurlrrpyer Nrareprrail B Terrenue Heo6xo;1uluoro Bpe-
rrr,urr. Buxo,q NrareprraJra r{B rluJrr{HÂpa rrJracrrrr{aropa Banpbrr xur6epoNr
.j . noropnrù Jrlreer rrptrBoA or atsToHolruoro ruApaBruqecnoro rrJrl4
li lr( 'r lNlaTrrqecKofo. I lIIJrr{HApa 6.

'* Orgelsnr,re
r r ; r  1 r ; r  r '  pa(pax .  Eo lee
, t , t t t  tex t t t tqecKt . l i . i

t
lr

\ ,L À i...

oco6eHHocru npecc$opu paccMarplBarorcf i  B. noc.ro;IyTorunx
IloÂpooHble cBeÂeilng o npecceopMax Molr{Ho HaùTtr B ci lci \ i laJrb-
.lrrreparype.



llpn ncnotr,BoBaI{uIl MIIolOIHeBAI{IIX IIpeCCÔOpI{ IIJIaCTIIftaTOp }Io;fieT

rrepeN{errtrarbcfl B ropr{BoHTaJIbHOft IIJIOCHOCTIT B OÂIIOM IIJIII AByx BsitIIxIHo

trepnerr4r{RyJrflplltlx HaupaBJIeII[fix. OAHoBpeMeEIIO c salpyanoiî u;ra-

crrrrlr{poBarrrroro Marepràfia B ùopMyroillge rHeBAa r{B rlpeccÔopMbI

yÀaJrflorcfi paEee orllpeccoBaHHbre r{BAeJrr4fl.

- - - r  - "4
t l---:-r-'--!-

---.! --.1

o l

wwr
l 2

@

Pnc. IV.t. Cxenr,r SOpuonaulra IIsAeJItrii I{3.peal(roflJlacroB KOMtrpeccIIoHIIhIM cIIo-

co6orr 6e3 npeÂBap;rênsuoii  nlaciura4nrr (â) I l  c l l1acrtrKaUrei i  Marepltarla (6) '

tpàn.-Oàponti ônoio6ortl Ha Beprl'rxafltHblx npeccax c trpeÂBapllrgnul* IlltLt11t;
uiefr É ieporvuux ycrpoùcrBax (en e), TpancôepgblM cnoco6oM Ha ropi l ; ]oHrarbgoll

rntamnue (^A), cnoco6oil nurr,s troA AaBJreEneu (a):

t - r l y a H c o H ; 2 - M a r e p f i a i l ; 3 - M a r p [ q a ; 4 - B b r r a r É { B a l o q e e y c r p o i l c r B o ; 5 - u u 6 e p ;
6 - qr.rrllHtrp rrpr4BoÂa ut"6èpa; z - 'repBaH;--a, 11, 16 - rûapaBruqecfir{e rlyJrnHApbrl 9' 1,8--

ôoorp1"âèîfi'à ,îasô6epn rèîijrnnupn;-ro,_'17'- ç'opm7;1u', r2 - rrryg'nep; 13 -.ÔopMa; 14-

ropquff rrrracrûq"po"annoio-târetiiia.la; 15 - orpealloe ictpoitcrsô; 19-- rûacru6alluoggbrfi
IIIIJII'HAP.

flpu rpauc{epnou trpeccoBârrr[fi rrpeÀBapr{reJrbHo HarperÉIit Mare-

p nar o6brrr;o a ârpyrnarod (tt"" a"rnerlp oB aHHbIM cnoco6oM rurr B pysny(])

i o6orpenaemnù rpauc{ep'brfi rlrrJrrr'Ap. Eonee e{{enrurnr'M flBJIflercfl

trpoqecc, IIpeÀycMaTprrBarcIqIrft BbrAaBJIr{BaHr{e trJracTr{rlupoBaItHoro N{aTe-

prana a ri ianâ$epuuft qnnrn4p 9 (puc. IV.l, o) qepBflnoM 7, uepeue-

trIarc111rrl\{Cfl B OceBo1I HaIIpaBJISIIIII IIOA AeftCTBUeNI rUApaBI11qeCKOIO
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urrJrrrnApa B. tr{e qrr"rrrrnÀpa 9 uarepua.r Bupblcr(rlBaercfi B Irorrocîb Ba}I-
riHyroù npecc$oprur'I troprlrHeM -/0, uepelren{arculrlMc.fl no4 4eficrnuerr
rr"rryH?r{epa 12, ycranoBJleHHoro B rr4ApaBJrIrrIecHo}I qranlau4pe 1-1 .

lI;racruquponasurrù Marepl4aJr lro]fier Barpyir{arbcfl cBepxy B orlipbr-
ryrc rrorrocrl rpanc{epnoro qrrJrl{HApa 9 (plrc. IV.1, e). B arou ciryqae
Ha rlr{JrurrÂpe qepBflrllroro rrJracrr4naropa rax}fie ycralraBJrllBaror uru6ep-
Hoe ycrpoficrno 5 c npr4BoÂoM AJIfi reprrerr4aaq[rr qrrJIIrHApa Bo BpeMrr
II.rracrrrKaqrrr{ NrareprraJra. flracruraqlrx nosoù uopqu[ xrareplraJra
ocyrqecrBJr.flercfl BparqaloqrrMcfl qepBflItoM 7 nractunaropa . Bo Bperrfl
ornep;r{ÀenrrR rre4enrrfi n Sopue.

,{.nn rpancSepnoro [peccoBaurrfl Mo?fier 6url lrcnonrJaoBarra roplr-
soHra.rrbHas nopluHeBas- Jrlrrr,eBafi Nla[rr 'rHa (puc. IY.1' â). B sroxI
cryqae [opqrrfl 14 n.r,acrvt\r{poBaulroro rr B}'IAaBJ]eIrHoro uepnnxonr 7
rrarepnaJra orpeaaercfl ycrpoiictnow. 15 u rrorlaAaer o o6orpenaerrr'rfr
rpaucSepnrrù qrrJrrrHÂp 18. tr4e qrrJrrllrApa 18 xlarepnaJr roAaercfl
n $opuy .7.1 uopurnelr 17 nog 4eftcraneu ruApaBrrqecnoro qrrJrrrngpa 16.

f[pu nepepadorHe ]fie pea(TonJracroB Merogoi\,I Jrrrr],fi rro4 ÀaBJreurreM
rrJracrrrrlrrponagur,rft rrareprraJr Brrpr,rcxrrBaercf troplrrueM rrJII{ uepnaHoru Z
(puc. IV.1, e) neuocpeAcrBeHlro ua o6orpenaeMoro nJIacTI,rKarlrrontroro
qrrrrr4HÀpa 19 n $opnryroqyro rroJrocrË aauxnyroft {opurr.

Paccnrorpnlr ocHoBubre rexHoJrorrrqecnrle oco6euuocrrl flepeqflcren-
HrJx crroco6on npeccoBaur{n.

,("'rn ncex cuoco6on 6orruroe BJrI[.EErre Ha rrpoqecc fipeccoBanllfl oxa-
BbrBaer rerrueparypa Barpyx(aeltoro B upecc$opuy MareprraJla u paBlro-
rrepHocrb ero HarpeBa. flpn rpe4naprrreJrLHoM IrarpeBe [rareplraJra
;1o nr,rcoHoii Telrneparypbr rrJrrl ero trJIacrr{}taqrrrl B o6orpenaelrou qepBflrl-

HOrr qrrJrr{HApe rr3 paSM-f,rqeHHoro MareprraJla yAaJrflroTcfi reryque Berqe-
crBa, qro coxpaulaer Bbr4ep?+tny troA AaBJreHrreM rr odnenraer (foplrona-
Hrre KaqecrBeugblx lrene.iruË.

ft o lrF p e c c lr o rr H o e rr p e c c o B a Ir n e Molrter ocyrqecr-,
u.rrflrbc.E B paaJrrrqurrx Bapr{aHTax, ,{rr Ka}HAoro rla HI{x na puc. IV.2
ûoria3arro paclpeAeJreHr4e AaBJreHrrfl Mârepl{aJra B npecc(foplre.

flocre Barpysfirr upecc{opunr Mârepr{arloM (yuacroH -f) nauuuaerca
crrbrnaur,re upecc{opurr (yuacrox 1"I). Sarelr rrocJre corrptrHocuoBeHlrfl
rryaHcolra c rrareprraJrol\r Ao oKoHqaHIIf, santbrHaHlrfi upeccftopur,r (yua-
croH 111) flporrcxoArrr c]r{arrre Ir Aorloirrrrrre.nrurrfr EarpeB Mareprrarra.
,(.nr pacreHanrrfl rrpeÀBaprrreJrblro IreHarperoro lrareplraJra (Hpunaa 7)
rro rroJrocrrt upecc$opuu neo6xo4uurr ÂJrrrtreJrbrroe BpeMfi Ir troBbllr]enlroe
rlaBJrerrrle ûpeccoBarrrrn (rouHa /), nocne .rero AaBilêHr4e MaTepI{aJIa
crrr{}ilaercfl. Hasaro orBep}r(Aeurrg MareprraJra coorBercrnyer rouHe B.
fJ roqxe C upecc{opMa rroJrrrocrbro BaMbrxaerc.s. Ornep}fiÀeur{e Nlare-
prraJra (yuacron 1trr) aaHauur{Baerctr B. roqne D, aareu npecc(foprra paa- -

rr,rnaercfl u AaBJIeErre s Hefr pear(o cnlur(aercff. Ha yuacrHe I/ npecc-
rlropua pacnpr,rra AJrff BbrraJrntrrBanrlfi, cbeMâ ortrpeccoBauunrx us4eluft
lr o1rrlcrnu. IIpo4ollHr,rreJrblrocrË Bcero rrpoqecca npeccoBaHIlfl Ha
prrc. IV.2 paBua yuacrxy 7/.

B cryqae rrpeccoBaHI[.4 raagenuft trB MareplraJra, rrpeABapIrreJIbrro
rirrperoro B rroJre ronoB nrrcoHofi sacrorbr (Hpunax 2), rrpu cr\Ibrl{aHr{rr

l I t " '
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IIpeccÈopMbr npoucxoÂrrr c]r{ârrre u He3HaqureJrr,Irblft HarpeB Nrarepl{aJra,
KOTOpbrit nepexoArlT B BtrsKoreKyrrce cocToflHne SHarrr{Teirr'Ho palrblne
r{ nprr MerrbrrreM AaBJreHrrrr, rreM Herrarperr;rù [peÀBapr{TeJrbHo MaTepuaJr.
flpn aroru AaBJreHr{e [peccoBaHrrfl yBerutlr{Baercfl ua yuanxe III-2

TI. J
yI-2

/7p o0onttune l tuocnt 0nepa4uu, cer

Pnc. IV.2. Pacupegetenue AaBrrelrlrfi MareplraJra
. u npecc(popMe rlprr RoMnpeccnonrroM rrpeccoBaurrrl:

-l - ncHarperblii Marepuar; 2 - Marepr'raJr, Earperblil ToHaMtr
Br,rcoHoù qacrorbl; 3 - [racrlrquposaHHlrft Marep]raJr.

AO MoMeHra froJrrroro 3ar{brKaHrrff trpeccùopMÉI (rouKa .F). llpo4o;rmlr-
reJrÉ,Hocrr, orneplr(Aelrrra (yuacron IV-Z) n Bcero qIrKrIa rrpeccoBaurlfi
(yuacroH VI-2) conpaqaerc.fl.

f lpoqecc npeccoBaHl{n ns4ennù trl MareplraJra' rrpeABaplrreJrÉ'Ho
rroÂroroBJreHHor'o ts arepBflqHorr rrJracrlrRarope (xpnnaF- 3), eule 6o"xee
a$SeHrneen, [oc]ioJlbxy n upeccSopMy sarpy]Haercfl rrrlacrxl{I lpoBaH-
Hiui nareprlaJr, yx{e uaxo4nrquiicfl B BflSltorenyqeM cocroRnnn. ,{.nn
Sopuonanlrr raKoro MarepI{aJra rpe6yercx SHaqureilbHo NIeIrbIrIee

AaBrrerrrro (rouna "E') n npeun (yuacroH VI-7).
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III lrpoHoe pacnpocrpanerr[e HorrnpeccuorrHoro cnoco6a upeccoBar{rrfl
o6sRcnsercfl ero npocroroft. .(.nR ororo Br{Àa rrepepa6orHlr f lracruqe-
cnrrx Macc ilprrNreHflrcrcs 6onee ilpocrbre r{ AerrreBrJe upecc$opurr ra
o6opy4onanoe, qeNr 71"un rpancSepuolo rrpeccoBaHrrn. l lpu RoMrrpeccr{ou-
uorr cuoco6e o6rersaercfl AByxaraffirroe [peccoBârrrre ua4ennfi c Her,rry-
6onoù rroJrocrbro, a rar(He ua4enlrft npocroft Honsurypaqnr.r r,r 6ea
aprraTypr,J.

He4ocrarnr,r KoxrrrpeccrroHuoro rrpeccoBarrrrfl - troqBrenue o6.nog
(rpara) ilo JrrrHtr{rr pâBbeMa npeccÔopurr, ueo6xo4nrrocrb troBbrrueHHbrx
ycunuù npeccoBaHrrfl, rpyAHocrr'
trJtrr HeBoBl\roir{Hocrl, Sopuonanua
Hel ioTopblx I ISAeJI I I I -1 C TOqHbrMIt
paBNrepaN{r,r, c"uo}riuoù Hon{rarypa-
qrrrr, a ran?fie ua4erlrfi c apxra-
rypoù.

Haln'reuee r,rsyueuuofi B npoqecce
xoxrnpecclroHHolo trpeccoBaHr'rfl, Ho
cyilIecrBeuno olnarorqeft Ha ero
rlpoBel{eHlre .flBJrfleTcfl orrepaqrrfl
noÂtrpeccoBKr,{, rtpu xo'ropoli Bo
Bpe['Ifl IIOCJIeAOBaTeJIE H],IX paB1beIIOB
lI cxrbrHaHrri,i npecc{opnrtr yAaJrff-
rorcfl reryqr4e BerqecrBa, o6paey-
rcil{rrecfl B npeccÔopNre.

IIp" ilepBor'r crlrhrr(aurrrr rrpecc-
t[opuu (uo4 nr,rcoxuu gauenueu)
ocraerc.E nedonr,uroii Baaop. B aro
Bperr.ff }rarepr,raJr paBHoNrepHo pac-
lrpeÂeJrflercfl no rroJrocrr,r npecc(pop-
-ubr. Bce nocJreAyroIqne rro4rrpec-
ooBntrr (trol Hnanr,rNr gaueuueu)
o6nrquo He rrprrBoAfiT K rroJruorlry
c\rrixaHrrro npecc$opllr,r, ee rroca4ne lra oloplrbre rrJraunrr. Coxpann-
Lrrrqufica ne6o.rrr,ruofi Baaop coa4aer 6raronpr4flrHhre ycJroBrrfl AJrfl yAa-
JleHrrfl JreTyqvS tseIItrecTB rr3 MaTepllaJra.

Cyrqecrnyror paBr[sHr,re peïirll{r,I rroÀrrpeccoBoK. Hanplruep, nprl
Irpecconarrrrlr rrag,e.nnfi r'ra (PeHorrracrots c nrrconoft T€Ryqsgrrro [prrxre-
lrr{rcTc.É B ocHoBuo}r rro4rrpeccoBr(r4 (Ao cMbrnaHrrfl) uilu 6es trây3bl,
riol'opbre HaquHaloTcfl cooTBeTcTBerrHo 3a HecKo.rrbKo Ml{JrJrrrlreTpoB Ao
oul,rl iâHI{Â rrJrr{ cpaBy uocJre rroJrHoro cMbrnaHrrfl npeccQopnrr,r.

ffpranrre Ha pr{c. IV. 3 uoxasr,rBaror ylrenrlrenue BpeMeHr{ ortsepr+iAe-
nufl lraccLr B BaBr,rcrn{ocrlr or noruqecrBa rroAlpeccoBon trprr o6u1eù
r.\ npoÀo"rr;+rrrrenrnoÇur 1-7 cen. llo4upeccclenrr ((uocJre crrbrr{anr{fl))
6olee a{$eHrunurr, seM uoAnpeccoBnrr (Âo cNrlrxannfir), oco6euHo rrpra
rrr'6r).uuuoM ux Horuqecrne (1 -2 rur.). O4uaxo npr{ yBeruqeuurr Horrrr-
'r( '( 'r 'Bil noArrpeccoBon (Ao cMLIHaHuq)) ux a{SeHrnsHocrr rrocrerreHHo
,10("1 ' i l faeT i \ raHclrMaJIbHoù as$exr l rBHocTtr  no4npcccoBoK (r rocJre cÀlbI -
ri i i l i lur)). Heo6xo4nlro oTxIeTIlTF,, qTo B HeHoTopbrx cJlyqaflx IIe yAaeTc.É

e -

È 4

s t
\.

0 t 0 2 0 J 0 4 0 5 0
yM eHbaeHue npadotnsun entnTcmu

onAeptc1enitn, o/o

Plrc. IV.3. 3asrrcrrMocrl rrpo4oJrlru-
TeJIL,HOCTII OTBepE{AOHIIÊ IIpeCCyeMblX
ua4ennft or RoJrrrqecrBa rro4rrpeccoBoK:
J - ((ÀO CMbIHaHI4Âr); 2 - (fiOCJIe Ct\rblliaHllfl))
6eB nay3br; 3- (nocJre cMÊrHaEûrr)) c rayaoil.

I  t { "
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OCyrqeCTBnTr 6onee 3-4 uO4npeCCOBoK ((IIOCJIe CNIbIKaHI{fl}) II3-3a lIapy-

rrreHr{fl }rolroJrr{TIrocrrl rlpeccyeMoro rrBAeJIrrE. ..
PexiuM lroÂtrpeccoBKu c Br,rÂep}I{Hoû [pecc+opMr,r B pacKpr'IroN{

cocroflHr{rl oKaBaJIcfl Ea 50-75o/o }Ieuee a$SeHtllnur'I1{' qerl lloAnpec-

coBlirr 6er nrrTleprxxlr, trpr oAIIHaIioBoft o6uleii rrpo4oJI;+tI{reJIbHocrII
troÂnpeccoBo1 (4-.6 Cen). Oro ofitncuqerCfl reII, qro 1eryque BeII{ecrBa
B rtepBorr cilyqae yAaJIfiIOlCfl (IIaCCIIBIIO), B OCI{OBHOM TOJIb}tO c IIoBepx-

Hocrrr rraTepIIaJIa. BCr BTOpOM C1yqae MaTepIIaJI' HaxOÂflIqIIftCff

R npeccÔopMe B BflBnoTeHyrrer{ cocToflÉrurr. UHTeHCTIBHO rrepeMeIIII{BaeTcfi

II pasÂejlfleTcfi tro pa3ItrqH},IM IIoBepxEocTflM IIpu Ha?fiAol\{ paSseNle

i lpeccÈopMbr.t 
npt- npeccoBaur{tr orAeJIE,HLIx I{aAeJIIrfi cJIo;rinoù HoHÔrlrypaqlrrr

r{eirecoo6paaHo UCtrOJIISOBaTL yHIIBepcaJIbHLIe trOÂIIpecCOBt(II' KOTopble

coqeraror o6e paanou{Ârrocrrr rroÂrrpeccoBo11 ((Ao cMr'rnaur{.fl)) rr (rocJre

cxrbrKaHl{fl)) C BOSMOII(HOCTbIO aBTOHOMIIOIO peryill{poBaHll.fi I{X BbIcOTbIt

KO.lII{qecTBa Ir tray3br r{e?riAy HrrMrr.

Aua.'rlra ra6n. IV.1 IIoArBeplI{Aaer BbIcoKyIo aS{exrunnocrt' IIoA-

rrpeccoBon. I4a radtrrtqur ran?I{e crleAyer, sro 6oi lee 4-5 uo/tupeccoBon

(OCO6euuO B pe)fiIIMe ((rroCJIe CMrIHauflfl))) ASJIaTr, IISIIeJISCOo6paBHO' TaIt

Hari npl{ âToM llpeccxlarepl{aJl TepfleT TeHyqecTb n qacrurlHo oTBep-

1I\lIaeTCfl.

Ta6nu4a IV.7
SasucnMocra npo4oumurdnbuocrrr orBeprr{Aenrrtr or Brr4at
noJrrrqecTBa Il cocTaBa rroÀrrpeccoBon

yMeHE ItreHue n p oÂoJrlnr{TeJrbrTocrrr orBepE(A efrtttr (B %)
rpu fioruqecrBe rrollnpeccoBor(

BuÂ rIoÂfipeccoBofi

O4norrrunr're fioArrpec-
COBITII:

((AO cMbrKaHrrgD
((IIOCJIe CMLIRa-
Hrrfl) 6e3 naySbr
(IIOCJI€ CMI'IRa-
rilrfiD c rlayBoii

Vnnnepca;t'nrre rroÂ-
ilpecc0Bnrl

40
I32 
1

35 1
37-381

I
I
I

25

30

35

10

18

20

30

40

t a

1 - u 1 *  |  2 4 t *

J ô l4o-414a tr.)

_"J Y:n*""î,i"lll{pa 
ornccr,rrca É ror,rpeccoBnaM (Ao cMblnaHrq))' BropaÊ - H nolrpeccoBHaM

T p a n  c i [ e p n o e  û p e c c o B a I { l l e '  H e c l \ { o r p f i  I r a  r r e x o r o p o e
yCJrO)fiHeHIIe rrpOqecca {OpruOnanlrfl, Odop.yAoBAIIIIg II TexIIOJIOT[qecKoIi
ô"rrucr*rn, afr{iHrunnee RoMtrpeccllougoro upeccoBaHIlfl? ocofielruo trpr

{opuonanuz ûage.nnli cJroÆ{rroù HoHôurypaqurr, cr(Jrogrrbrx n AeéopNIa-
qnrl, IIBASJII4ft 1roBblureungft TOqHOCT6 r trpOqHOCTE' a TaHiI{e IISAeJII{E

c rJry6oRr{MII orBepcrIIflMII II apMarypofi. flocHonlHy trpII TpallcÔepuolll
rrpeCCOBaHI{I{ IIJIaSTIII{IIpOBaHIIrIfi MaTepI{a.[ BIIp],ICHIIBaSTCfi B BAMRHy-

r!rc upecci[oPMY, ro r;Hnu paabeMa {bprttr orcyrcrByer o6loû (rpar)'
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f lpu nepepa6orne peaftrouJracron MeroAonr rpanc$epuoro trpeccoBa-
Hr{fl oArroBpeMeulro trpoxoAtrr ÂBa trpoqecca: 1) uracrrrr(aqr,Ifl MareprraJla'
T. e. IlepexoA I{3 TBepÂoro B B.flSHOTeKyqee cocTo.gHrre B pe3yJrbTaTe
rrarpeBa, n 2) ornepmAelrr{e MareprraJla nog 4eiicrnr{eM noc,rle4yrorqero
HarpeBa. Bna.rane upeo6na4aer nepnnrir upoq,ecc, Ir r{arepr{aJr paaMsr-
.raeics. B aror [eprroÂ yMeur,[raercfl BeJrrrqrlua AaBJrerrr{fl, neodxogruoro

AJrfi Bano,rHeHr.rfl [peccsopuu ua rpancfrepnoro ql[Jrrru4pa. llpu uocne--

AyrouleM rroBbIIrreHI{II reMlrepaTypr'I cttopocTb orBep}fiAeHufi ÙIaTepIIaJIa
Boapacraer a Aocrrrraer cxopocrr{ ero paaMflrqeHlrn.. B arot tIoN{eHT
neo6xo4nruoe AaBJrel{rre Bnpblcna nluHflMarr,Ho.,{alrnefimee yBenltqe-
Hrre rerrrreparypbr BbIBrIBaer npeo6.na4aulle trpoqecca orBep]r(Aeurrfi'
v Arrfl, aauoJrlreHr{tr upecc{opurr tpe6yercn rroBr,IlreHlroe AaBiierrr{e.

.[,nn yuenrueul{fl BpeMeHIt orBepH{ÂeHI4fl rrpl{ rpauc$epuot\t flpecco-
B arrrrlr neo 6xo4nrro troBr,rurarb reMtrep arypy [peABapureJlbu oro HarpeBa.
Mnnnua.unnoe BpeM.fl orBeplliAeHlrn (17 cerc) AocrrrrHyro tlplr reMrrepa-
rype Harpena -152" C 4.rr {enonnacron. ,(.nr i lpnMeHeHr{fl }IaKcIr-
l,raJrr,Ho BbrcoKr4x reMrreparyp rrafpeBa neo6xo4r.ruo rlcrroJrrrSoBarE
rroB.brrrreHlroe AaBJreHr{e, utodrt odecne.rurl 6rrcrpoe ll rroJrlroe SarroJrue-
une upeccsopMbr. flplr uonr,rrueHrrn AaBJTeHI{fl Brrpbrcria Ha 7,0 Mn'f nz
reMrreparypa (peuonnacra rrprr trpoxolfiÀerrlrrl qepea JrrrrulrnoBbre r(aHaJIbI
npeccfropun rroBbllrlaercfi rrprrÀ{epHo na 3,3 epaô, uro MoEtI{o rrcrroJrb-
SOBarr, Arfi yryrrueHrr.s ycJroBnfr $opltonanul.

3aslrcnMocrb AaBJIeIrr{ff Blrpbrcxa or reMrreparypbr HarpeBa t{are-
prraJra rrpl{ rrSMerreHlrr{ cHopocTII IrarpeBa II BpeMeHr{ rrepeHoca Harperblx
ra6;reroH r{B reueparopa B trpeccùopty (4o uoueura ee rIoJIHoro saNrbr-
xaulm) Aar{a Ha plrc. IV.4. flosbrlreuue rrpo4oJr}r(r{reJl},Hocrrr HarpeBâ
c 15 go 60 cen (Hpnnrre 1 t 2) BEIBr,IBaer HeanaqrrreJrr'Iroe rroHI{EteHIle
MaxcrrMaJrbno Boar\(oxtuoù reuneparypr,r HarpeBa Marepl{aJra (rounu A
rn B), o6ecue.runaroqeii HarrecrBeEHoe BarloJrlreurre npecc{oprrlrr.

Boapacrauue npo4oJr;{IrreJrbl{ocrr{ Btrpblcna or 1,5 go 6 cen Bbrabr-
Bâer BHaqr4reJrbnoe rroHrrlr(enlre MaHcrIMaJIbuoft teuneparypbr HarpeBa
(Hpnnue 2 a 3, roqnl{ B a C). Vnenr.Ierrue BpeNIeHIr nepeuoca Harperr,Ix
ra6neroH c 5 4o t5 cen odyc.nonnunaer 4a;rrnefiuree rlour{x(eurre Maxcrr-
nannnorî rexrfleparypr,r (Hpranue 3 u 4, roqnrr C u D).

Taxuru odpaaou, AJr.tr Aocrlrx(eHlrfi Mancrruannnoii cnopocrr.r orBepm-

Aerrr{fl ueo6xo4rauo rrprlxren.srr, Bbrconrre Bl{aqenr{fl AaBJreIrrrE Bupbrcr(a
rr reNrtreparypbr HarpeBa MareprraJra. TosHa ,4' c ynaaanHbrrrlr Hâ
plrc. IV.5 TexHororrlqecnuMu rrapallerpaNlrr coorBercrByer (r{Aea"ab}roNry)
pa6oueuy npoqeccy.

OAnaHo B cBflBn c reM, qro BcerAa rrMerorcff Hone6anrtg rellleparypbr
Irarperbrx ra6rerox, Marepr{aJr ueo6xo4nuo HarpeBarr' Ao Meuee BrJco-
Hrrx cpe4lrr{x reMtreparyp (rouHa B').IIpw. aroM Arrrr {opuonaull.fi r(aqe-
cTBerrHr'rx lra4errafi MoryT 6r,rrr lrcuonr,soBalrbr r[ Te rropqlrlr MaTeprraJla'
noropbre HecKoJrbKo rreperperbr. Vqrlrnrsag BogMo]r{Hr're Ho;re6auug
TeMuepaTypLI y HIt)fiIIeIo ilpeAeJla ee AIIaIIaSoIIa' HeOOX0AI{]uO troBbICI{Tb

rrpoAoJrrnr4leJrbHocrb orBeplr{ÀeHrrs. uo -27 cen. 3ro o6ecue'rfir trpecco-
tsanrre ua,4enuft ua ra6reroH, Harperbrx Ao reMrreparypr,r HI{E(e cpe,çrefi.
Vfiasanuaq rrpoAoJrlnr{TeJrbnocrb orBep}r(Âeul{fl coorBercrnyer rouxe C',
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T. e. reNrrreparype HarpeBa 141" C, rioropafl Ha ll epaA H\D\e (r.rAeaJrb-
Hoû) relrleparypbr rrarpeBa MareprraJra (152" C). TaHrau odpasolr, xone-
6aur.r.s rer{reparypr{ rrarpeBa ra6nerr.rponaHHoro }rareprraJra B r{HrepBaJre
-+5,5 epaô yBe.{uquBaer Bpexrfl orBep}fiAerrrrq ua 10 cen rrrlrr 59% uo
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Prc. IV.4. Sanncunocrr AaBJreurrfl Brrpbr-
cxa Ir MIrHrtMa rr,noù n p oA o Jrlr{rrr e Jr r,H ocrlr
oTBeprr{AeHnfl oT reMucparypr,r EarpeBa
MarepuaJra npII TpaHcQepHoM rrpeccoBa-
HI{11:

1, 2 - npï yBeJruqeHun rrpoEoJrlr(rrTeJrbHocTr.I
lpeÂBaprrreJrbHoro HarpeBa c 15 Ao 60 ceÆ;
.?, 4 - npu yBeJrr4rreHr4rr BpeMeHr4 nepeHoca Ha-
rpernx ra6"'rerolt B npeccôopMy c 5 go 15 ceÊi 5 -
BCIIOITOIaTCJIbHafl JrUHrlff AJIfi OnpeAeJreHl4fl
Mlurl4ùra;tbHoù rlpogoJrlr{nreJrbnocrrr orBep}r(Ae-
Hfifl.

ff potroJlï{ureJtbHocrb, ce};

-
|  |  r r . t r c H r , c a

HafpeBà |  BnpbrcHa I  ra6 , rc roH
I I

ToqHa

TaKlHe nyTerr BBeAeHrIfl 0ITTIIMaJIbHL,IX

reref i  (T iO2,  Al2O3).

Puc. IV.5. Onpegereulre orrruuarruoù
trpoÂoJrE{IITeJrbrrocTII oTBep,+(Aerrrrfi IIpr{
SaAaHrrbrx reMrrepaType HarpeBa rr
AaBJrerrurl BrrpblcHa :
1 - SaBucuMocTb MIIHIIMaJIbHOTO traBJeHITA
BrlphrcÉa or reMneparyilbr MarepuaJra; 2 -
BaBrrclrMocrb uusuuamuoù BbrtrepHfirr
oTTeMlepaTypbl MaTepI4aJIa IJpI{ oltTlrMarb-
ITOM ÂABJIEHI,III BTIPbICHi].

cpaBrreHr{rc c AJrrr.Te,rrbHocTbK)
nprr r,rÀeaJrbur,rx ycJroBunx $op-
xroBanrrfl (17 cen).

Vcnopeuue lpoqecca orBep-
HÀeHLIfl lI SIIaqr{TeJrbHOe y"llytl-

rrreur.re {lrauHo-nrexaHusecKux
csoficrs or(popuonannr,rx rraAe-
lnit ua ocuoBe lrouenuuo-rpop-
IraJrbÂerr,rAHbrx cN{oJr ilocTrrlaeTcrl
r(oJrr{qecrB crpyKrypoo6paaona-

I-{uHn npeccoBanr{fl n o6qeu Br4Ae cocrolrr r{B orAeJrbHr,rx ârarroB.
If rrHlorpamrua pa6orrr flpecca c aBTor\{arr{Br{poBaHrrr,rrr ynpaB"TreHrreM
npeÀcraBJreHa Ha puc. IV.6. B arou cryqae aBTonrarrrqecnr,r Br,rrroJr-
rrtllorcfl o[epaqrrrr Barpyaxr{ upecc{opuu Marepr.raJrorlr, npe4Bapr{reJrb-
Horo cxrbrnâHrr.rr rrpecca rroA Hrrar{rrxr AaBJreuue}r (yuacrox 7), uepeH;rro-
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ireHue CN{LIKaHIIfl rIpecCùOpMbI C HuBHoro I{a BbIcOKoe I\aBJIeIIIIe (2),

BaMeII.reHIIfl ÂBI{}fi elrl{.fl IIoÀBI{}IiHOfi nJII{T6I IIpeCCa (3), OHonuaTeJIrrHOrO

BâNrr,lrâHIIfl npeggùopMhl IIOA BI'ICOKIIM AaBJISHtlreç (4)1 II9AIIpgCCOBoK

Ao cNrrl lKaHIrf l  (5), nay3br MeHÀy noAlrpeccoB11al\tu (6), r loArrpeccoBor(

[ocJre cNrsIHaHIlfl (Z) , nu4epxrnl{ rrpeçCÔopnlbl IIoÂ BÉ'IcoKI{1\r AaBJIeHIIeNf
(8), paeterra rpeccÔopl\{bl (9) ' a ra1pie BbIraJInI{BaIrvrfl v14e[rvft' c.5eMa

oTnpeCCoBaHr{r,rx r{3ÂeJrrrii, oIIyoKaHIIfl BbITa"TIKIIBaTeJIfl I{ 0qI{CTKI{ IIpeCC-

Sopun (yvacrHn 10-13).

Plrc. IV.6. I{nxnorparllta pa6orbr rr4paBrrlqecnoro npecca:

J - npeEBapuTerbHoo CMbrHaHue npecca flotr HuBI{IIM EaBJIcHI,IeM; 2 - nepefiJlloqeHr{e cMbI}taHIIfi
IrDecca c HuaHoto l la BHcoHoe traBJIeHI4e; J - SaMetrJIelIHOe CMbIHaHUe npcccoopMbl; 4 - oHoHqa-
rê;rrnoe BaMbrliague npeccôopMbr rrog BbrcorrrM naBrel{ueM; 5 - nognpeccoBrirr Ao cMbrnauvrri6 -

rray3a Me)fiAy no,qnpeccoBr{aMu; 7 - troÂFrpeccoBHtr nocJle cMblHaHufl; 8 - BblÂcpHfia IroA AaBJrc-
nrôu; 9 - pa3bclr npecc$opMbr; 10 * [oE'r'eM Br{raJrHtrBaTerÂ; ]l - BbIÂepHHa BhITaJI{r4BaTeJtff
B ITCDXHeM nOnOXeUUU; J2 - OlIyCHaHtre BbrTAJrHtrBaTeJrfl; 13 - Oqr{CTHa npeccQopMbl c}fiaTbl}I
eoantxoMi I{ - r{yila.IoH; ff,B1 - ffB6 - fioueqrrble rr nyreBble BbII{JlIorIareJrx.

flpn onycxaHrrrr rro4Brr)+(Hoft nrurr,r flpecca ycrauoBJ]euubrfi Ha Heit

fiy.rraqon ff uocne4onareJrblro ilepeKrroqaer KoHequr're rr nyreBbre BrIKJTIo-
qareJrrr ItB b KBB, ItBn. flpu rro4lrexre rloÀBr{ffiuoft rlrrrrrbl B rrcxo/Iuoe

BepxHee rroJIoifieHrre KyJraqoH IIepeKrroqaeT HoHesllblfi er'rHrrosarenn

ItB2, uo o6ecne.rusaer ocraHoBny rrJlr{Tbr.
Ftoneqnsri, i  BbrH,rrcqareJr s K B, TïpeÀHaBHaqeH ̂ d'1f l  npeÂorBpail leHIlf i

onycliaHI,rfl rroÂBr,IlI{HOfi rrJrtrrlbr trpI,r IIoAIrflTo1\,I BbITaJrKIrBareJIe.

O6qaq rpoAorrllilrreJlbnocrb IITTKJIa rpeccoBaHl4n t (u il'uH) o1lor-v,ro

paBHâ cyrrNre AJrI{TeJrr,HocTeti BblllorHeHrrfl orAeJrLHbIX OnepAqufi TexHo-

.TIorrrqecF(oro IIpoqecca:

t : to f  ' rneaf  lBbrÀ+Tn+Tuo, " *T" .  r l ton f  tu6_ |_  T3 ( IV ' l )

Ilf€ Ts, Tn - IIpOAOJI;II{IITeJIbHOCTb OnyCKaHII'fr. tl nOAbeMa IIOABIIIIiHOii

f iJrrrTbr cooTBeTcTBeHHO;' lnot -npoAoJl;+trrreJrbHocTb r loArlpeccoBort
(nxrrouaa nayay xlelriAy ulnur); TsrrÀ - npo4oJrlr{r.{reJlblrocrb Bbr4epTr(KIr

[o/I AaBJTeHU-eNr Àr.fl orBep]r(ÀeHrrfl r{3ÂeJrlrrri Tssrrr Ton - IIpOAOJT}KII-

TCJII'HOCTb IIOAlbeMa tl OllyOliaHIIfl BbITaJIItIIBaTeJIfl COOTB0TCTBOIIHO;
Ic. u --t- trpOAOJIII{I{TeJIbHOCTb C1beMa OTIIpeCCOBaIIHLIX I{ BbITOJIKIIyTLIX
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rrBAe"rI[ù c trpeccÔopMbr; T06, T3 - npoAoJr]fitrreJrbEocrb odcily]firrBarrrr.fl
(ovucrnu u r. n.) r.r Barpyanr{ lpecc$opurr coorBercrBenno.

(Doplryla (IV.1) ornocr,rrcfi n padore Ea rroJryaBroMaruqecnr,rx
npeccax.

Ha asroMartrqecnux trpeccax, rAe Bce otrepaqrlr{ BbrtroJrHgrorc.s 6ee
BMelrareJrbcrBa rrpeccoBqr4r(4, BbrrroJrrrerrr4e HeHoropbrx onepaqnir r{o}r(er
6rrrr cosMerqeuo tro BpeMeHr{, H raxulr olepaqrrflM ornoc.Ercfl, Harrpr{-
IIep, BbrralrKr{BaEr{e rrcbeMrrsÀenuft, ouucrHa upecc{opMbr u ee SarpysKa
}IATEPI(AJIOM, ROTOPhIE MOTYT 6rrrT COBIIIETqEIIbI IIACTUqHO IIJI1I IIOJI_
HOCTbIO C Otrepaqueft no4teua uo4nuxnoft rrJrrrrr,I B rrcxoÀrroe BepxHee
uoJroi(eHrre Ir Melr{Ay coïoft. Onycxaune Br,rraJrrr{BareJrfl l,roirier 

-6r,rrs

coBMeu{eHo c qacrl{qHblM otrycnaHrreM rroABrr?I(noù nnlrtr,r nepeÀ 3at{br-
riaHrrel,r upeccfroplrnr. floarony AJrfr aBTOMar[rrecHoro npeccoBar{r,rfi
1\IO}ITHO SAtrIICATI,:

f  : tof 'un64fr"",of rn.f  (1-c) (t"",r f  t" .  rr*roo*r") (rv.2)
rÀp t - Q 1 I - xoe{SrrqrreHr coBMexleur{fl.

flocno.nrny Arfr xaxgoù orepaqurr noa{surlraenr coBrreiltrenrrfl
rroifier 6rrrr paarrlqubrM, ypaBuenrre (IV.2) y4o6nee rpeAcraBr4rb
B CJreÀyroqeM BrrÀe:

(rv.3)

r4e Xt - cylrMapuafl trpoAoJrlr{r4reJrr,Hocrr onepaqufr 6ea conrreuqenr.rn,
ùtuH,; x& - rrpoAoJrlnllrreJrbuocrb coBMeqaeMoft ouepaqlr.nl nuu,.

S 2. ITJIACCtrOI{KAqIIfl VT OEII{Afl XAPAT(TEPI4CTITIIA
Ir,rAPÀBJIr4qECnrrX ITPECC0B .

flpeccrr, trpr{MeufleMbre ÀJrfi uaroroBJrenmn wzlLerwft us
trJracrrracc, paaÀeJrflrorcfl cJreÀyrcr{uu o6paaou:

1) t'o rex'ororr4qec*.uM rrpr'r'rra*aM - Irpecchr AJr.E noMrrpeccr{oH-
Horo rl rpauc$epuoro i lpeccoBanur.fi;

2) no crenenr4 aBToMaruaaqrrrr - ilpeccbr c pyqubrM, rïoJryaBToMa-
TtrqecKIIM II aBTOMaTrrqeCH[M ytrpaBJrelrneM;

3) uo urny [prrBoga - npeccbr c rpy[troBbrM u rlrr4r{BrrÀyanbr{brM
IIprrBoAoM;

4) uo noncrpynqrrrr (Ho,ronnrre, parrruue) n pactroJrox{enno (neprra-
liaJIbH6Ie, ropr{BoHTaJrlnue) cranunr,r;

5) no pacrroJrox(err[ro rJraBur,rx (pa6ouux) rlrdJrrruÂpoB - ilpeccbr
c BepxHrrl\{ IrJrrr Hu}nHrrM rIuJItrEApoM' BepTuHaJrbHÉre r4 yrJroBble, c ÀByMfi
pa6ovuura qrrJrrrrrApaMr{;

6) no HonnqecrBy trJrrrr - oAnogra)firrbre, ÀByxarâ)r(Hlre rr lruoro-
9Târr(Ebre npeccbr;

7) uo Horr,rqecrBy uoauqr,rfi {opuonanurr rr HtrrreMarraqecHoft c'flBrr
lrle]rtgy (popuyroqnnr rrncrpyMeHroM v. o6opy4onaurreM - o4Horroarr-
r{I{oHEbre, rrHorotroSulltroHHbre, poTopHbre rrpeccbr.

Ocnosuoù [apâMerp rrpecca - BeJrusuua ycvilurfl. npeccoBaurrfl.
Baxinrrlru rroKaBareJrfiMrr flBJrsrorcff ycuJrr{e BbrraJrHaBareJr.fl (vtu
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rparrcÈepuoro rluJrrrugpa), paarrlépu rrJrr{r rrpecca, cxopocrb Atsr{i+ieurrfl
nognr,rrxnoit rrJrtrTbl rr BbITaJTKlIBareJIfi, xraKcrrMaJrblroe paccrogHne tre?r(Ày
rlJrr4TaMtrr, cTerleHb aBToN{arrrBarllrrr, BoSrro}fiIrocTb peryJrr{poBalIrrfl.\ic\rlrrlfl,
frpecca, HaJrrrque aBToMaTrrsr{poBaHHbrx noAIIpeccoBoK, anIIaparypbl
llnfl KoHTpoJIfi Ir ABTOMaTtrqeCHOfO peryJrr.rpoBaHrr.fl Ter{[epaTypr,r npecc-
rfoplmr.

,{rn nounpeccr.rourroro u rpaucSepnoro fipeccoBatrr{.fl ra,a4e;rnii'lra
peaKTonJracroB rrpr{MerrfiroTc.fl nper{}ryu{ecTBerrHo rroJryaBrol\raTuqecKue
rrrÂpaBruqecnne Beprr{HaJrbnbre rrpeccbr qerbrpexnoronuofi ranlr palruoii
KoncrpyKrlr4rr c lpynfi oBr,rM l4Jrrr rrHArrBr,rÂyaJrbrrr,rM trpr,rBoAol\r.

Ilpeccrr c rpyflnoBr,rM trptrBoAoM AerxeBJre npeccoB c r4H4r[BrrAyaJrb-
HLrM rrpr4Bo4oM, rrporqe B ar{c[Jryararltrr{ rr peMoHTe. K neqocrarxau
rrpeccoB c rpyil[oBbrM [pr{BoAoM oîHoc.trTc.tr: flourr?r{enuoe arp$eHrunnoe
ycrrJrrre flpecca (lla-aa 6otnurux rrorepr, Hanopa H{r{ÀKocrr4 B paaBerBJrerr-
Hbrx rrrApoKoMMyHrrHarlrrflx rlexa u yBeruqeEEr,rx rrorepr, Ha TpeHr,re
B rraulr{erax r.{ Àpyrr'rx yrrJrorrrffrcrqrrx ycrpoftcrnax upeccon); rreBoB-
ùroiriuocrb (urlr croxnocrÉ. rr nee$SeHrrannocru) aBronoMrroro peryJrr4-
poBarrr{fi ycr4JruE trpeccoBarrrrf Ha rrpecce.

flpeccrr c r,{H/{r{Brr4yaJrbrrbrM trprrBoÀoM flBJrfirorcff aBroHolrubrMrr
arperararra, Àrrfl rrycna Koropr,rx n pa6o.ry ueo6xo4nlro roJrbno noAr(Jrro-
qeHr4e aJrenTporrrrrarrr4fl, oxJranr4arouleii Bo4br AJrfi rr,r4ponprrBo4â u cx{a-
Toro BoaÀyxa ÀJrfi oqr.rcrnrr npecc{oprurr. 3ru [peccbr orirrrqarorcfl
I\IUHI4IIaJILHbIMII IIOTepfl}Itl y0tlil\lg ilpeCCOBâIJIIfl" IL BO3IIOHiIIOCTbIO CrO
pelyJrrrpoBaHrrfi B rnr{poKrrx trpeAeJrax; oHrr SKorro}rlrrHbr rro pacxoAy
SJreKrpoaHepruu, rocKoJrbKy AaBJreHr,re r{acJra B lr{Apocr.rcreMe llpecca
IIe npeBhrrrraeT conpoTr{BJrerrr,rfl /IBrr}Kerrr{ro rrJryH}r{epoB rr Àpyrrrx rroA-
BIrt{HLrx 4eraneii. Pa6orocuoco6uocrr ranrrx trpeccoB BaRrrcur r.rraBur,rM
o6paaou or âKcnJryararllronuofi rraAelruocrr{ Macr.sur,rx HacoooB rr pac-
trpeÀeJrrrreJrruoft rn4paBûlrqecxoù amrâparypbr. Peuour trpeccoB rpyÂo-
eMolt rr cJroirieH, troâToMy o6H.rno rrpr.rMerrflror ysnoroft MeroA pelrorrra,
nprr noroponr n{eH.EIor rre BbrrrreArrr[e r,r3 crpofl AeraJrr{, a BapaHee co6pan-
Hbre r{ orperyJrrrpoBauHbre yanrr (Haupr{Mep, x,racJrgurrù nacoc, Ar{crprl-
6yrop r,r r. A.).

Paccuorpeurae u arraJrrra noucrpynqlrii rrr4paBJrrrqecnrrx flpeccoB
Haqunaercfi c nalr6onee paotrpocîpar{eHHbrx rrpeccoB c rpynrroBr,n\,r
II4ÀpaBruqecnr{M trprrBoAoM.

$ 3. IIPECCbI C rpytrIIOBbIM rr{ApABJIrrqECHr4M
. IPI,IBOIOM

. f(oncrpynqu.s u pacqer rexnoJrorflqecftrDr rrapaMerpor
IlpeecoB

flpeccu palrnofi n Hononuofi Horrcrpynqura padoraror or
rpyrrlroBoro lrJru rruÂrrBr{AyaJrbrroro nprrBoAoB. Paunr,re trpeccbr rrlreror
6o.rree lxecrnyrc crarrr{Hy r{ TexHoilorusuee B l{BroroBJreunn. flpeccr,r
Ho.nonuoù fiorrcrpynquu y4o6nee B aKcrrJryararlr{rr, B4ecb rerqe ocyuecr-
BJrflercfi Aocryrr H upecc{oplre. }tpolre roro, oHrr Aaror BoBMo}riHocrb
yBeJIuqtrTE, pasbelr [pecca 3a cqeT yAJrrrHerrrlfl noJroErl rr BoSBparHbrx
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(perypnrtx) rrJryHmepoB.
NIeHr,IIIyIo iirieCTKOCTr,' a

Plrc. IV.7. rlerr'tpexHolortnltii rn4-
panrlruecHrrù npecc AJrÉ rpyrrrro-
BOrO np l lBoÂâ:
I  - rJaBHbri t  WIi I t rHII l l ;  2 -rJIaBHbIt i

nJlTnE{Cp; 3 -  HalpaBJIf l IOrqAfi  l rTyr} ia;
4 -  MaHHera; 5 -  ÔJrâHeII ;  6 -  noÂ-

rrru[HrrH cHoJlb]Iielltrfl; 7 - BoBBparHbIe
n . l y H ) f i e l ' b r :  8  -  o f  l - , i l  H I 4 c l { T e J b ;  I  -

r t rToH BblralHuBaTeJlf f ,  10 -  BOSBpaT-

Hbre IJryHlr{epbr BbITtlJlHuBareJIH; 11 -

Bo3BparHbri t  {rrJ lr{HIIp; l2 -  TpaBepca;
J.' * Bo3BparHbre quJlr{HApbr Bbrrarl{rr-
BareJrH; -14 - BbITaJrHLrBaIoxIuit rrJryH-

}Ilep; J5 - BblTaJl}trrBarolllnii qI,IrIIHEp;

16 - nepeHraÂi lHa; JZ - or lopHafl
c r o i , i r i a ;  l 8  -  H t 4 ) f i I I t f l  l l r v r a l  1 9  -

rpyHÂoyf ica; 20 -  I IoÂBuï{Haf l  nJ]rrra;
2J -  r leHTpoBoù 0orr;  22 -  HoroHHa;
2, * BellrHtrfl fiJrfiTai 24 - raËHa.
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O4naHo cralrr{Ha fioJroI{HbIx rlpeccoB rrNleer
IIpr{ 9r{cnJryaTarlurl npeccoB BoSNIoiriHo qâcîI4rI-

HOE OTBI {HI I I IBAHI {E TAEH KOJIOHH.  }TO_

JIoHHIJ flBJIflIOTCfl He TOJIÉ,HO IIeCy-
rrlrrMu eJret\{eHTar{rr cTaHr4HbI, HO 11

cJrylr{aT B r{aqecTBe HarlpaBnflIOUIIrX

AJrfl noABr{}}rHoit rlJrr4rbl rlpecca. fIo-

ATOMy npI4 KaIIIITaJIE'HONI peMOHTe

npeccoB noJIoHHbI O6bI-rHO npoTaqu-
BAIOT trIJIII 3AX{EHflIOT,

IuTlpanrruuecxrre rrpeccbl, rIpeAHas-
HaqeHHr,re ÂJrfl rpyIIfloBoro npr{Bol\a

or o6rqeit Hacocno-aRHyMyrlflropHoi{
craHrlrrrr,  s 6orl lxuHcrBe cryqaeB 06(]-
pyAoBar{bI BoBBpaTHLII\{I'I (perypHLl]tu]

rlrrJrrrHApaxII{, IIpu iloMoIqI{ I{Oropblx

ocyqecrBJrfleTcfl IIoAceM IIOABI'II{Holt
rrJll{Tr,r II fJraBHOl:O fiJlyH?fiepa. B rnas-

HO1\'r qrrJIrIHApe npecca cMoHrxpoBan
rrJryHlHep oAHocropoHIreIo Aer{cTBIrg.
f locHonr'Hy npn rpyrnoBoM rIpI lBoAe

npeccoB pa6oveù )fiI{ilKocrbrc o6nqno
flBJrflerctI BoAa rrJlr{ SNlyJrbcllÂr B Karre-

crBe yrrJroTHeHr4ù IIpuMeHflrcT HO]FiaHbIe

fiIrII no Jr I4BrrHrlJrXJrOp I{AHr;Ie }I aH}r{eTbr,
Ha6IIBKy rr MaH]r(erbl r1B rlpope3rr-
HeHHOIO berr,rranroeoro lHryra, a

TAH}r(e rel{bI{oBylo caJrbHrrKoByro Ha-

6nnny Ir peBI,IHoBbre MaHlr(err'I.
Bbrra,,rHusarcrr[uft urrJrr{H/Ip ocHau{en

4n$$epenqrraJtbHr,IM rIJIyHlIiepoM AByx-
cropoHHero AeùcrBuff rrJlrr rlJryHniepoM
oArrocropoHHero AeiicrBlrf l .  B uocne4-
HeM Ciryqae BliraJrHlltsarctqa.s cl{creMa

rrpecca. ÀoIroJrIrIrreJIbHo o6opygonana

AByMfi BOBBparHbrI\,III qIIJTITHApaMII.

flpeccrr c BbIraJIKr[BareJreNI oAHocro-
porrHero AeùcrBuq o6bl.{Ho r{Melor
6o.trrrnoe Hr{}riuee ycr{JII{e rr . iloarolfy

l\rof yr nprrrreH.fl rr,c fr AJrfl TparrcÔepHoro
IIpeccoBaHL.If l .

O6rquii BUA qerblpexHorolruoro

lpecca ycurrrreM 7000 nn npeÀcraBJreH
Ha prrc. IV.7. I lpecc cocrorrr rr3 AByx
HenoABr{iliHbrx rrJrtrrr 18 v23, crflIryrr'Ix
aIeTblpÉNLE KoJrolrHaxlrr 22. B nepxneiî
ntute 23 ycraHoBJreH rnasHrrji u,I{-
JrrrHÂp 7, a s 6oHosrrx AlraroHaJIbHbIX



nprrJrrrBax Hr{mueù rrJrr{Tbr 18 paamerqeur,l BoaBparHbre rlluun4ptr 71.
Brr:ralHrasaroquû qr,rJrrrrrAp -15 pacno;ro?rieu B rrprrflIrne rrpecca rr yHperrJreH
Ha rIepeKJIa yt]rlte 76 , a BoBBpaTHr,Ie qI{JIIlHÂpr,r BbrTaJrKrrBaTeirfl 3aKperrJreHbl
Ira rpaBepce l2.Ilfrort 9 srmannusarerrfl coe4rrnerr c rpauepcoû, ycraHoB-
lenHoii Ha Br,rraJrxrrBaloulelr rrJryHxepe 74, a r'nynxepr,r 70 BoaBparr{brx
uJrJIuHApoB Bbrra,rxuBareJr.F BdHperr.teHbr Ha uuH.iue-it ropqeooi,t qacrn
fIJIUTLI.

flnyu;xepr,r 7 noenparnbrx rlrrJrr4rrApon coeÂrrneubr c Àrraroua.xLHr{N{rr
rrprrJrrrBaMr'r no;1er'rinnoù tnwrm 20, r{oropa.fl rleHrpoBbrM 1orrrori 21
cHpetrJreua c rJraBHr,rM rrJryHliepoN{ 2. B Kaxi4oxr ruApaBruqecrioM
r{rrJran4pe r{poMe rrJryr{}fiepa pacnoJro?neHbr HarrpaBJrflrorqa.fi orynHa 3,
Drant{erbr 4 n cant nvw, Ba}r(ul[aelrbre ùraHrIeM 5 u"uu pear6ouor"r rpyn;16yH-
cofr 19. B ruea4ax no4nr.rxnoii rrJII{TbI ycraHoBJreubr ûo4rrrr{nurrnrr cno"rrr,-
Hrerrrrfi 6 c rrac;reuHoii. ,(.nn npeAorBpau{enrrf, [porraBoJrbrroro orBuHqu-
BaHrrfl taex 24 Ha r{oJror{Hax rrctroJrbayror \reJrnyro Merpr,rqecnyro, npfluo-
yroJrLHyro uJrr4 rparreqerrAaJrr,Hyrc pear6y rr trpr{Menflror paBpesur,re
rar,iHlr co cronopHr,rlur 6olralnr. Ha rioJloHuax ycralroBJreHr,r paabelrHbre
orpauurlr,rrelu 8 xo4a no;lnnixnoit rrJrrrrbr eulre. flpecc oilr{paercq nllrxneù
nnlmoit Ha croùHr.r -17, aanpeuneHHbre aHr{epnrrulr 6olralru rra Syn4arreuTe.

SHcnnyaraqr,rfl ûpeccoB cBflBaEa c rrpoBeAenrreM pflÀa rexrroJrorrr-
qecKrrx rr noHcrpynTrrBHbrx pacqeroB.

Holurna.rrr,uoe ycrrJrr.re P" (n n) [pecca onpeÀeJrflror no BaBl{cr,rMocrrr:

^ nDz
I H 

- yH -j-

4

fÀe pn - HolrrrHaJrÉ,Hoe (pacvernoe) AaBJrer{rre . pa6ouefi E{r{Anocrrl,
ru/ n'; D - 4uarrerp rJraBHoro nJryuir(epa . frpecca, JrL.

3{{cHrunnoe ycr{Jrrre P (u ru) npecca c Bepxur{Àr pacrrorro}r(enrrel{
rJraBHoro qr.rJrrrHÀpa rraxoÂfir uo $opruyne:

P : p ' D '  + c -  > , r -  R- 4 -

(rv.4)

( rv .6)

( rv .5)

rAe p - pa6ouee AaBJreHue Eir{A}rocrr{, H/n,; G - sec rroÂBrr?rir{brx
AeraJreû llpecca (rnannoro rrJryH]riepa, rroÂBrririHoii rrJrrrrbt rr uyaHcoHa
upeccÔoplrbr), ru; X? - noreplr Ha rper{rre B yrrrroruenrrflx rrraBHoro
r[ BoaBparHrrx (perypnux) r1u.rruu4poB, rr; .R - uorepu yc:uilvfl rrpecca
BcJreÀcrBrre ûporrrBoAaBJreurrq BoBBparrrbrx (perypunx) qr{"rrrrHApoB, }r.

Vcnnue rroAbeMa Pn (n u,) no4onnruoù rrJrr{rhr rrpecca paccqurr,rBaror
c.rreAyrorIuM o6paaolr:

r  à 2 n
pn :p  " * r "o  -  )  r -  R r -G

4 -

r^e n\ - KorusecrBo BoaBparubrx (perypnnrx) rluJrr{rrApoB; cI - gv.a-
Nrerp BoaBparnoro nJryH?fiepa, ul R r - rrorepr{ yc\tJrnfl BosBparnr,rx
(perypuux) qr{JrrrHApoB BcJregcrBr{e nporltBoAaBJrerrrrfl rJraBHoro rU{-
. ' l  r{HÂpa, }r.
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r/{e D 0 - Âr{aMerp mror(a rJIaBHoro trJryr{Hepa' Jtt; 2T n- cyl\{MapHbre
rrorepl{ rra TpeHrre B ytrJroTEeHUflx rJraBHOrO qr{JrrrHÂPa' ro.

Vcrtnr.e uogrerrta Br,rraJlnrrrareilfl Pr. 
" 

(" ,) trprt Harllqrlu 4u{Sepen-
r(rraJrbHoro IIJTyE?fiepa paBEo:

Pn.  s :  t  #  
* )  ?u-Â" .  -

Ec.urr npecc ocHalq,eg IJIaBIITIM I{IIJIIIHAp6M c 4lrSt[epeHqI{aJIbIlbIDI
rrJryuiiieporr tr He rdl\{eer perypnbrx rlrrJrr{I{ApoB' ycrrJrrre tro4beNra Pr (n ru)
onpeÀe,'rflK)î tro Qopruy;re:

p,:o lJry-)  11-as-c ( rv .7)

(rv.8)

r4e Du - Arrarrerp pa6oueft qacru Br,rraJrnrrBarorqero rlJryui+(epa, Jw;
27, - cyrlMapubre trorepr{ Ha rpeHl[e B ynJrorrrenr4.ax BbrraJrnrrBauqero
rlrrJrr{HApa, H,; Â". ,u - rrorepl{ yclurl.rfi BbrraJlltrrBareirg BcrreAcrBr{e
np OTI{BOÀaB .IIeHII.fl B IIITOKOBOI4 I]O JIOCTII BL'ITaJIKUBaT9JI tI, 11"

Vcu.,rue otrycxaHr{.g BT,ITaJIKT{BâTeilfr. Po." (n ru) rraxoAfil tro SaBr[-

CI{[IOCTI{:

po. s:p 
"P+-Ê-- 

) ?"-nu. o (rv.e)

r4e do -- ArrâMerp ruroxosoft qacrlt BËrraJrr(r{Barerrfr' &t'; fts. p - rlorepr{
ycrr.rrrrfi otrycHaHtrfl BbIraJrKrrBaTeJIfl BCneACTBrre IIpoTtrBoAaBJleErrfl B pa-
6o.reù rloJrocrrr BbrraJrr(IrBareJr.fi, tr.

Ecnn npnueHtrrorcfl ytrJlorlrenrrfl uB eilorlur,rx Ko)r(aHËIx MaHlr(er' To
troreprr Ha rpeurre T (n n') cocraBJrtrror:

T: nDhpl ( rv .10)

tge h - Br,rcora conpIrnocHoBeuu.fl Maulr{er c rrJryHiliepoM, il'; I - xoe([-

Suquent rperrr{fi }IareprraJra Mau}r{er n rlJryu}fiepa (0'006-0,008 gnn
Hoi*rrr r{ 0,01-0,02 4nn pealrnr'r).

Ec.nn ynnorneurrs cocro.trT lra U-o6paaHr,rx Man)fier r{3 rlJracrrl$uqn-
poBarrHoro uoJrr4BI4HIrJrxJroprrAa, To

T : r\Dhl (s * p)0,6 ( rv.1r)

rAe I - HoaS{uqneur rpeHrrfl,
ÂaBJrerrne oT rrpeABapr{TeJrbHoro
l -2 Mn/nz) .

Vcunue trporr{BoAaBJrenufi ,R (o ru) n
mronosoft rroJrocrr( rJraBl{oro qnlrur4pa)

^:o noT"" +,

panurrft 0,35-0,45; q - Kolrraxrrroe
Harxra Maurr{er (npuunlraercfi paBI{bI[t

BoBBparHbIx IlrIJruEApax (IIIII
r{axoAfiî tro Sopuyre:

(rv.12)

r\e d - Âr4aMeTp BosBparHoro rrJryH)fiepa, ilL; nût - KorflqecrBo peryp-
Ebrx rrJlyn?fiepoB; Z - norepu Ha rpelrne B ylrJrorlreurrflx perypHr'Ix
quJrr{HÂpoB, }r.

florepn rra rpeurre T (n ntt) s Hadnno.rHhrx yrlrrornerurrx 6y4yr paBHLI:

100

T: ndkhy ( rv .13)



rÂe d - ArraMerp TIJIyH)fiepa' tr; hu - nr'rcora yrlJrorHelr:],Tfr' ilL; k -

ycr,rrfl{e IIpu rpeErrr4 rra eÂr4Htrrly rpyqeiicfi noBepxHocrn na6rtsHu-

b"rrusuua"k ,uur""t or Barff)r{Krl caJIEHr{r(a rr uprr AaBJTeHI{I padoueË

;+u{Anocrr{ Ao 6,5 Mn,f n2 cocraBJlfier 40-130 nn'f n2'

IIpu ycHopeHr{Èx rlr{KJrax ilpeccoBarrr4fi cKopocrb^^otrycl(aHl{ff I.lIaB-

Horo trJryHlr{epa [pecca AoJr]r(Ha cocraBJrflrr, 180-230 nn,fcen. o4nano

n donturlncrBe CJIyqaeB IIpecCbI C rpy[troBLINI IIIApaBJIIIqeCKUI{ upIIBo-

AoM r\reror cxopocrl r.llaBrroro trJryHlnepa 40-70 wnf celt'

flpeccnr AJrs trepepa6orrn nnacrlracC rrrreK)r crporo {uncnponauurrft
qerrTp rrprrJIOEteIII{tt yclrLrl1lfr IJIaBHOTO IIJIyH}fiepa' coBllaAaloruello c Ileo-

rnrerpnueCKOù OCbIO IIpeCCa, nOSToMy I(OJIOIIHI-I ' i lpeCCa trOABepiI(eHbI

TOJrbKo pacTflrrlBarolq,r{M ycr{Jrr{flM.

Pac.rer:noe yclrJrrre P* (u tt) gttt noJIoHH

PK: KK-:- i-
, . K

r4e P" - HoMrrlraJrbnoe ycrurrre trpeccâ' 1+; K* : l, l5 : 1,25 -

KoâôÉuqueHr, yartr{rrJBaroqnù [peABapr{reJrbEyro 3arfl }riKy raeH r(oJlorrH

(ore"rntrne 
"t 

uoéttts K* cne4yer- 6patr,_ AJIfi rl{xoxoAHblx Ilpeccos 6o111-

-o"o yc"n"r, a 66nlmlIe snaqeEufr Kn - 4na drrcrpoxoArlËIx npeCCoB

ue6orr.moro ycunnn); t?K - noJllrqecrBo KoJroHIr.
pacserutrM ceqeHr{er{ KoJroHHbr flBJrflercfi cerreHue uo pesr6e. Mare-

prraJr noJroHr{tr - craJlb MapKrr cr. 5, AJrfi KOT^OI)O4 PexoueHAyercfi
Aorycftaer{oe HafrptrE(elrue [prrHrrMarb paBEr,Iwr 100. Mtt,/u2.

È"y"penuuft 4uauetp peer6u HoJIoHHbr dpea (n .u) paneu:

. r tZF"dpu" - / ;F t  ( IV .15 )

B cjryrrae rrrApaBJrr{qecKrrx trpeccoB ycrrJrrreM 320-2000 nu' Ha

r(oJrorrHax peKoMeHAyercfl rrapeBarF, Bropyrc MerpIlqecHyro peal6y

rr yCTarraBJrr4BATb taft nu, O6eCnequnarcIq[e paB_IIOMepHOe paCtrpeAeJIeHIIe

HaIpyBIiII MelHAy OTAeJIIHLII\{II BI{TKaMI'I peal6r'r'

itôsr6a Honou" u rae* rrpoBepfierc.s Ha cpe' rr cMflrrre ilo ÔopMyraM:

"":a#F

oupeAeJrfiIor uo SoPUY;re:

(rv.14)

(rv.16)

(rv.17)

( rv .18)

t0 f

PK
v c M  -

| {aro - a,n"ù"

rge H - Bbrcora taùHtl, ni do - IrapyÆtlrbrû 4lrarrterp pesl6rr, Jw; z -

qucJlo BTITKoB raiinu.
Ha uarn6 peal6y KoJrourr r{ raen rrpoBep.srb HeqeJrecoo6paauo-

flpunegeunue Soprvrynrr crpaBeAJrr{Bbr nprl oAr{IraKoBoMMârepuare
KOJIOHII I{ IAEK.

ToncrocreuHble ruApaBilnqecnr4e ql{JrsH4pbr' axclrJlyarl{pyeMlre flpa

re\{[eparypax {400" C, odlruuo paccqrrr,IBaror rro IV reopnu trpoq-

HocTrr. SHsr4naneHrlloe Hanpfi)I{eHIIe y BIIyTpeIIHeii uonepxnocrll I{II-

JrrrrrAp a oIIpeAeJr fl eTCfl CJreAyrOÛ{IrM O Op a3or,t:

. 1,73R2\
o s: p -117_r7



a y Hapylfir{orr rroBepxHocTrr

,, 1,7312"
o'  -P 

e{_r{

rÂe p - rrr4pocrarrqecxoe AaBJrerrrre, ru,f n2; Ru- napyxnuii
rlu"rrrn4pâ, ili ru - nuyrpenrurii AnaMerp rlr.rJrrluÀpa, ,rr.

fI pr np oexrr.rp osaHrrr{ H onr,rx qr.rJrr{H4poB ÀJr fl onp eAeJrerrrr.rr
ùrepoB no.xbayrorcfl {opuyloft Eaxa:

_ t loJ-oÀp
R.u:ruV 

æ=*
rÂe [oo]rr - nau6oalruee AorrycxaeMoe Harrpfl]r{eur{e pacrflih-eHrrfl
B creHxe 4unuugpa, u,f ,u,2.

Halr6olr,lree Hanpfla{eHrre y nnyrpenueft crerrnr{ r{rrJrrrH4pa rro
$oplry.ne Eaxa panno:

0.4r?. I l.3R?.
o3-p--#

" u

( rv .19)

Âr,raNreTp

ux pa3-

(rv.20)

( rv .21)

Han6onee HarpyirrerrHbr\,rrr qacrflrlrr{ ilpecca flBJrflrorc.r craHr4Ha
(paua), iloÂBuïiHaq rrJrrrra (noleyn), Hrrlriu.fl.fi uJrrrra (crol), rrasHr,rË
rr BbrraJrr{rrsanuuù qrrJrrrn4pbr rr rrx AeraJrr{.

lIpr,roo4

Âos rpyrnoBoro rrApaBnuqecHoro rpr,rBoAa npeccoB
o drrsHo ucno Jr r,Byrorc.s Hac ocno-aK Kyt\IyJr.fl TopHr,re craHrlrllr.

B nacocno-afir{yMyJr-rrropHbrx craHqr{flx rrpr/rMeuxror rpyaoBbre, [py-
?rirrHHble rr raBoHanoJrHeHHhIe (uuenlraruuecKue nopmneBr,re n rrueBrrarrlqe-
cHne 6ecnopuruenr,re) annyl\ryJrflropu. fpyaonbre aKKyr\{yJrflropr,r o6ecne-
rrrrnaror r\rr{HrnralL,Hoe Hore6auue AaBJrerrrra pa6oueit }NrrAnocrrr (-r 1,5 -:
+- 3% or rroNrtrrHairbHoro), o4uaHo rrlreror 6olrurne ra6aprarr,r nprr xraJroNr

o6reue aHr[snoù r{r,rAriocru, rpe6yror xraccr{Brrr,rx ([yu4auenroB rr cne-
rlrraJrbrrrilx saxpbrrhrx noueur,euuù. flp" pa6ore rpyaoBbrx anFiyrryJrs-
TopoB BoaNrolnHr,r rr,rApaBruqecxrre yAaphr r{ corpflcerrrnn (pyn4alrenra
rr gAaHrrfl. flpyirruuur're arxylryJrflTopËr rrprrNrerrflror roJrbr{o npu orpautr-
-reunoii norpe6uocu4 B anruBnofi rnr,rgxoc,ru. tr4 pa6ora corpoBo,+iAaercfl
BHaqIrreJr brrr,tirrlr H o;re6artIrEN{rr tra BJreIrr{q }r(rrtrK ocrl{.

Hau6o"rree aifsexrnnnuMrr flB.rrflrorcfl craHrlrrn c rrHeBMarr,rqecxuMu
6ecuopruuenbrlrrr annyMyJr.sropalrrr (puc. IV.S). B aanpr,rrcrn roNreu{eurrrl
odrrsHo ycrauaBJrrlBalor rrrApaBJrurrecnrre Hacocbr -1 , uuenuorrrApatsJr[-
rrecnrre aHKylry"rrflTopbr Hrrar{oro 3 re nnrcoxoro 4 ganneHrrff, no^rnpeccopbr
2, v 6, {rulrp 10 gtr. oqucrnlr pa6oueft H{rrAnocrrr n o6parnuù Hrauan 9.
lIHenMaru.recKr{e pecrrBepr,r 5 uoutno pacrroJrararb BHe rroNrerrleurrfl.
Iu4pauuvecnrre crrcrex{br rrpeccoB 7 or4erenrr or rlrarr{crpareù nrrco-
Horo B rr Hrranoro 7/ 4aueunû aanopnr,rMrr KpauaMr,r (ua pucyHxe rre
uoHaaaHr,r). flnenrrarn.recxr,re aliHyrryJr.rrropr,r nMeror 6olrlroii o6ren
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axrrrBuoù rrrrr4xocrrr (ao 50% rIoJIHoro o6ter,Ia arnyMyJlflropà) n o6ecne-
qr'rBaror ue6ollnrlre nore6anng Aa-BJreurrfl ?+il{ÂKocrrr (ao 10%) ilpll }raJrr{-
qrrr4 nHeB l\taruqecKllx p ecr{Bep oB ooJrblrlol4 exrH ocTrr.

Mero4nHa pacqera r(oJrrrqecrBa ?r{rrAnocrI{ BblcoKoro AaBJreHrIfi,
neo6xo4rauoro [Jrfl rpy[rroBoro [prrBoAa rI4ApaBruqecKl{x npeccoB IIexa,
paapadorana B. Ft. Sanropo4uuu. ,(nn pacqera cJle4yer rrpe4Bapl{rerl l 'Ho
H.nacclr$rlqr'rpoBarb rrpeccbr tro rpyrrrraM. Hanpnlrep, ilpecchl c rpyrr-
IIOBbINI IIpIIBOAOII IIplllteHIlTeJILHO It' yCJIOBI{flM CIIeq[A.rIII3I{pOBaIIHOTO

Plrc. IV.8. Cxena uogH;troqcrllrx ruÂpaBrlrsec$oro flpecca R rlacocrro-anny]ryJrr-
ropnoii crarrqrr[ c [rreBMarr.rqec(rrMr.{ ar(RyMyJrÂropaMr{:

t -Hacocbr ;2 ,6 - I roMt rpeccopbr ;  3 -aHHyr \ Iy r f l rop  HuBHoro  AaBJreHl r f f ;  4 -aHl iyMy j r .ETop
BbrcoHoro EaBreHIIfl; 5 - nHeBMarI,ItIecHtrc pcctrBcpbr; 7 -- ilpeccbl; 8 - MarucrparÉt Bblcofioro
ÂaBJreHr{fl; I - ooparllhrft HJra[aH; ]0 - ÔilJlbrp; Jl * Mar[crpaJrb HuBHoto ÂaBJreHrrfi. -

rrporrsBoAcrBa rrpeccoBaHr{brx rrsAeJrL{ù Moryr 6r'rrl pacIIpeAe.xerrbt
Ha rprr rpytrrrbr: 1) HpyuuorollHalriHlle ilpeccbr, pa6otarorque c r.rc[o,'rb-
BOBarrue\r )firrAKocrrr r{r,Islioro AilBJreHI,Ifl; 2) uanorouHairiHble IIpcccbl;
p) opeccut orrlrHoro qexa rr na6oparopnu. f[.rra trpeccolrepPo1n_"Iry{T
rrcfloJrbayerofl ]rirrAnocrÉ, Bblconoro r{ HnBI{oro 4aueuuii (20 u 0,8 Mnf n2),
a AJrfl rrpeccoB nropoit u rperseft rpyrrn - ToJrbKo lrilrAnocrr, BbJcor(oro

ÀanJreHrlfl (20 Mu'/n2). Àos Ham4où rpyurbl rlpeccoB paccqrrHBarorcfl
cJreÀyrolqrre [recTl, rrapaNreTpoB.

L Vcronur,re ycpe4rrenubre HoMrrHaJrbHr,Ie ycuJrrrfl, Koropble' Ha-
rrprrNrep, AJrfl ynaaaHubrx rpex rpyrrrr coorBercrBeuuo cocraB.trarot 900;
250 n 480 nn,.

2. r{r,ramerpr,r u fipIIBeAeHHr,re ycpeAHeHHT're rrJrorr(aAl'r ilorrepequoro
cerreHrrrr rJraBHoro, Br'rraJrHrrBaroqero u BoSBparHblx (peTyplrblx) rrJrylr-
?fiepoB.

t0&



3. Be;rusnubr paabeMa rrpecca, xoÀa rJraBnoro rrJrynlr(epa rroA rrI{BItIrM
rI BnrCoRrrM JIaBJreHrreNr, xoÂa BT,ITaJIItI/tBaTeJIg, paSseMa npeccQopuu
upfl no/InpeccoBr(ax, Roropr,re, EatrprrMep, AJrfl AaHHbIx n. I cocraBrrJrr,t
coorBercrBerrHo: Arrfi nepnoir rpyrnbr - 215; 775; 40; 100 u 20 mn;
gnn nropoû rpytrtrbr - 200; 0; 200; 700 v20 ilrr; Arrfi rperrefi rpynnbr -

225; 0; 225; 100 a 20 wn.
4. Cpegnaa A.rrrrreJlbuocrb rlrrnJra rrpeccoBanrrn (n ganuou uprnuepe 2;

2 v 4 tun).
5. Cpe4uee HorrrqecrBo lroArrpeccoBon r. xoa$Snqueur rrpeccoB'

pa6orarorqux c rroArrpeccoBxaMrr (2 v 0,7).
6. Hoa{suquenr rrcrloJrb:oBaHr{fl o6opygonanur v' Hoa{{uquenr

rpeccoB, pa6orarorqux c BlrraJrnrrBareJreM (0,85 u 0,7).
O6qee Ho"rruqecrBo lnrr4r(ocrrr Bbrconoro ganneunx Q (n.nfnurt'),

neo6xoglnroe A.xfl npI,IBo4a rrrApaBrrlqecnrrx trpeccoB rlexa' orrpeAe-
.JIf lIOT I{3 3AB]ICIIIIOCTII:

?Lr ne

0 : >  Q n i _ ) Q i z
i= t  t : l

Sgecr
^ nDzHniN Ku. oknn

4000t

^ rdforhu" ' rNKn.of tso,r
vrz- --- 

4oory-

nDzhnoonnooN Ku. omno.
Qis :

rAe Q;r - rioJrr{qecrBo }ntrAnocTtr, Ileo6xoAtrMoe AJrtr cMbrKaErrg r|t pa3-
MErKaHIrff rpyurbr rrpeccoB c otrpeAeJrelrHlrM ycpeAHeHHbIM ycr{JlrleM'
.n,f nun; Qi, - norl{qecrBo ]nrrAKocrE, neodxo4lruoe ÀJrE rroAbeMa Bbr-
'raJrr(rrBareJrfl y rpyltrbr rrpeccoB ycpeAlreHuoto ycr{Jrrrfi, .o,f mun; Qrt -

norl[qecrBo iriullHocrrr, HeodxoÀuMoe AJrfl pasbeMa r{ cMbrKaHIIfl rrpecc-
.{oprurr rrpu rroArpeccoBnax y rpylrrbr upeccoB ycpe4lreHnoro ycrrJlr{fl'
.n,f .mun; D - 4lrauerp rJraBHoro (ranu BoaBparuoro, perypnoro) uyn-
?Kepa, cn; Hnn - BerIIquHa xoAa nJIyH]Kepa no4 geftcrureM ]lirrAHocrl{
BbrcoHolo ÂaBJreHIrE, cJw; .ly' - HOrUrqecrno trpeccoB ycpeAHerrHolro
ycvrtrfl; K". o - HoaÔSlrqlrenr r{crloJrbsoBaHr{fl o6opy4onanvfl; krrJ- -

KoilnqecrBo rrJryH)fiepoB Ira oÀIroM trpecce; t - cpe4nrtr ÂJrr{Te"rlbuocrb
.oAI{OrO qrrHJra rrpeccoBalrlrr{, Ju,u'ld; d"r, - Ar4aMeTp BbrlâJrKrrBaroqero
rriryH)fiepa co cropolrbr -padoueft lroJrocrr{ ItrrrJlr{IrApa, cùL; hIi,jr - cpeA-
Hflfl Befl.j]r{qllHa xoÀa Br,rTâJrr(r{BaTeIr$, cil; ws^r - HoaùÔuqueHT rrpec-
coB, pa6orarolqux c BhrraJrKtrBareJleM; hnox - cpeAlrfifl Br,rcora troAtrpec-
coBoK, ciw; llnol - cpeAl{ee HoJrrrqecrBo troAnpeccoBor.i n'LnoA - Hoa{-

suqllenr npeccoB, paoorarorqrax c troArlpeccoBKaMlri fLL, fl2, t?3 - KoJrI4-
qecrBo IlpeccoB n xarr4oft rpyrtre.

Pa6ovyro eMnocrb annyMyJrtrropa 7 ( n .n) paccur4rbrBaror Iro ÔopMyre:

f l s

* ) Q ; a
i-1

(  rv .22)

(rv.23)

4000t
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rAe À - Hoa{SuqrleEr oAIroBpeMeEHocrI{ pa6orrr rpeccoB; g r, gz,
gs, ..., gt - pacxofl ?flnARocTrl rJraBHbIM qlrJrrrHfipol\r npecca 3a oArrlr
qI{KJI npeCCOBaHfigr Jl'i 71 1, fL2, tuy, ..., nt - H.OJIITV.OCTBO IIpOCCOB B Ipyfitre;
rf ly 17L21 ff i :r '  . . . '  nxi -  I \oi lvqecTBo rrpeccoB' o6ci lyH{I lBaeMblx oAHIrx{
[peccoBrqr,rKoMi QHac ..--- trporlBBoArrreJrblrocrr' HacocoB, '1,f ùtuH; Trar.c -

npoAo"rrErrrTeJrbrrocTb orrepaql[II c NraKcrtMaJrr,HÉI]\t pacxoAo\[ t{{rr[Kocr\r, cen.
flplr onpe4eJreurrr{ eMxocrr{ anxyMyJlflropa c BaAaHHbInI na.qeulrelr

AaBJreFrrr.fl pacur{peElle r{ c}r(aTr{e raSa rlprrEEMaeTcg [SoreprtrrqecKrrM.
O4naxo B AaHEoM cryqae B pacqerax BogMolI{Ha rlorpelrruocrË, fro-

cI(oJIÉ,Hy He BCe BbIAeJIflIOIqeeCfl [pI{ C}I{aTIItr raBa TetrJIo pa0cellBaerc.fl'

a llorepr TerrJra Bo BpeMfi pacltrr{peHl{fl raBa EeJIbS.s fIoJ]HocTbIo RoMIreH-

cr{poBaTb 3a crreT TenJrotrepeAaq[ qepeS cTelrKrr aKKyNry,'IflTopa.
floarolry rrBMerreurre o6seua 7. rt 4annerurfi p. raaa B annyr\[yJlgrope

ilporrcxoArrr rro KprrBofi Prv!: const, rAe troRaSareJrb cretreHr4 n lraxo-

Ilrrrc.rr Melr{Ay Blraqenr{.flMrr v : | (r,raorepulruecnl{ft rpoqecc) n n :. 1,4
(a4ua6aur.recxr{ft lpoqecc). B tex cflyqaflx, Hor4a annyl\fyJlflrop npu
padore oqeqr, drrcrpo SatroJrHflercE rr ollopo)fiH.flercfl, SHaqeHrre rt : 1,3.
rlplr arou o6ren raaa yr (n z) no4 ÂaBJIeHrreM B annyMyJrflrope flpn
l\taItCI{IIAJIbHOM ypOBIIe ]I(IIIAI{OCTII peKOMeHAyeTCff paCCqIITLIBaTb IIO

Sopuyne:
( rv .25)

- l

rne Va - ar(TrrBubrfi odreru pa6oqeù EtrlAnocrl{, JLi Pr.r, pr. z - a6co:
JIIOTHLIO AaBJIeHIIfl ra3a COOTB€TCTBQHHO IIpII I{aHCIIN{a.rII,HOM II MI{III{I{aJIb-

HOM ypoBrre Æ(rrAnocrr4 B ar(KyMyJlflrope.
Bo nadexantre rrporraBoJrr,Horo troBbrrrreHrr.E (u.rrr nonrri+teHrrfl) AaBJre-

rlrrfi aKHyMyJrflropbr ycrarraBJrr{Baror B BaI{pbrToM tronlcqeHrrrr rr sarqu-
Il{aror or [pflMbrx corHerrrrbrx ilyrrefr.

Ycrpoficrna An.s yflpanJrenr{.fl rrpeccou

Ha cnequa,rrrBrrpoBaurrl'rx BaBo4ax yilpaBJrenr{e rrpeccaMtr
c rpy[rroBbrM trprlBofloM oeyulecTBJr-flercE rlpr{ rroMolrll{ ctreql{aJrr,Horr
ycTaHoBKrr, cocToflIrIeft T4.g ruApaBrrlqecKoro SJreKTpoyIIpaBJr.geMoro

Arrcrprr6yropa (paclpeÂerrrreJrfl) I[ eJleHrplqecKoro nyilr,ra AJrfi aBro-
MaluSrrpoBaHHoro ytrpaBJIeHrrfl fipeccor{, a raH}rie crrcTeNI norrTpoJrfl
trr âBroN{arrrqecHoro peryrrr{poBaHIrfi reMrreparypril IIpeccùopMbr. [nn
ynpaBJreHr{.fi o6orpenoM IIpeccùopMbr IrcrroJrbsyrorcfl rrlrÂrrBrrÂyaJrbHr'Ie
repr\roperyJrflTopr,r r{Jrrr }r{e o6e sacrII upeccÔopMbr noAHilroqarcrc.fl ri o6qeft
9JTeHTpOHHOù CranrlUn aBToxraTl{secHoro peryJrrrpoBaHlrfl rI crrrHaJrr{3a-
quu (ruua MAPC-200 r{rrr{ MAPC-300).

Creneur aBroMarnaaqr4r[ ytrpaBJIerlu.fl pa6oroft npecca (oco6euno
rroJryaBToMarI{qecRoro) otrpeAeJrflercff HoJIuqecrBoM aBTorIarusr{poBaH-
Er,rx oilepauuù, BxoAflIq,I{x B TexlroJlorlrqecKl,rù upoqecc trpeccoBaHlrfl.

Vcranosxa AJrfl ytrpaBJrenrrfi rrpeccaMlr paccquraHa Ha lraJlrtqrre Ha-
cocEo-aKKyxryJrfiropHofi cral{qrrl[ c pa6oqeft ]+(I{AKocrbro 4nyx 4an;reHltfi

v
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(0,8 n 20 Mu,/nz), oÀHano ero Nloiltuo noJrbaoBarr,cfi rr rprr fiI{raurrrr
trpeccoB ?{rr[Hocrblo ollHoro AaB.rreHlrfl (20 Mn'/n2). TaHoù ycranoBnofi
ocualqalorcfl rrr/IpaBJrl{{ecnr{e rrpeccnl ycI{JrI{eNI go 2000 }t}r, r'IcnoJrr,Bye-
Mbre Ar.rr nepepa6ornr4 [racrurlecnrrx Nlacc B I{BgeJrrrfl N{eroÂorll }toMlpec-

crroHHoro npeccoBaHrrfl. A"os yflpaB-
JreEIIfi II{ApaBII{qecKrrNtrI npeccarrll,
ycrrJrrre KoropbIX rrpetsbllxaer 2000 nn',
ycTaHaBJrI{BaroT SJIeHTpOyIIpaBJrfleNIbre
ruÂpaBflflqecKrre K.ûarraHbr c yBe.[IIqeH-

Hbrlr Âr{axreTpot\r IIpoxoAHoro cerreHrr.g
(220 nn). flpn uoruoulu' aroû ycra-
HoBnlr Nroryr 6r'rrr anrouarIrBLIpoBaHbr
BCe Oilepaqr'{rr npeccoBaHlrfl 3a rrcRJIE)-
qeHrreNr sarpysKr{ rraTeprraJra B rrpecc-

Sopny.
,(lrcrpu6yrop o6ecueuuoaer pactrpe-

Ae"rrenr're pa6ouefi EirrÂKocrlr (euynrcnu
r{Jrr{ BoAbr) i\{e}fi,qy ruApaBrllqecHl{Mtrr
rlr{Jrrru4par{r{ [pecca. Ocnonurrura pac-
rrpeAeJrrrTeJrbHbIMIr 9JIeNIeHTaNIII Ârr0TpI{-
6yropa flBJrflIorcE tI4ApaB,rrLIaIecKrre
CO JI€H OI{AOyrI p A B"rI Eex{ bIe H JI aII aHI'I' K O-
Topbre Ilooqepe[Ho coeAIrHflIOT Orrpe-

ÂeJIeHHhIe IIIIJII{HApLI IIpeCCa C MaIII-
crpaJrflNril BbrcoHoro r{ HrrSKoro ÂaBJre-
unR (nnrr co crlrnnoù rrarr{crpa,[bro).

N{o4epnnaupooanur,rù coJreHorrAo-
ynpaonxemnrft Hrrarrau (ptc. IV.9)
cocrorlr rr3 Arra\rarHlrrnofi rpydHu -1,
Ha r(oTopyrc lraÀeBaercfl coileHol{Alrafl
I{aTyIII(a, UIOltLTIaTOTO KJIanaHa 2 ,
cep4eunlrHa 3, S;ranqenoii rrJlrr peaË-
6osoii Hpr,rlunrr 18. B quruu4prqe-

cHofi pacroqne craJrr,Horo Hopnyca -15
BanpeccoBau cranau ]7, B ttoropoM
pacnoJro?rieH uopunrenoft KJIarrau 7
C yIIJIOTHIIT€JIbHL,IIII{ ItOJIbqaNIII 5 '

XsocronuH KJranaHa 7 nxo4nr B ceA-
;ro 9, H noropor\{y rrprrxirn{a€Tcfl Bâ-
ilpeccoBaHHafl B IIopIIIHeBoM KJraIraHe
Ter(cToJrrrroBa.f l  npoKJIaÀKâ ô.

CHourenurre KoHqbr rpy6oupono-

AOB repnerrrqecfirr y[JlorHflIorcfl rrpu

rroNrorrlu aJrlolrr,rurreBrri Hounqecnrdx rlpoFira4o$ 721 Roropble AeÔop-
]\rupyrorcfl rrprr 3aTfl?rine $naurleor,rx peal6onL,rx coeArrHenuii. Bo ua6e-
)HaHrre IlonaAalll{fl qacTuq oHaJrlrlrbr rr NteTaJrJIa B llarlrcTpaJlb rlpecca
rr rrpor{BBoJ]bHoro yMeHblueHr{ff rrpoxoAHoro cerreHl{fi rpy6onporo4a
rpy6r,r AoJrE{H},r cBaprrBarbcfl BlraxJrecrxy nprr rroMolqrr uuruuAprlqecnl4x
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Pnc. IV.9. Nlo4eprutauposanunii
co,reHorlloynpaBJrrrotrrblrr r'lIApaBJlrr-
qecRllrr KJtaIâH c yBerl1qeHHbrMr4

IIP OXOAHbINIII RAIIâ"TI AMIT:

I - TpyOHa; 2 - ûlorb.Iarbrl ' i  I{ranaH;
. t - c e p Â e q H i l H ;  4 ,  9 - c e Â . r a ;  5 -
noplrrl leBble l io;rbqa: 6-Hpenelr{Hafi
lraMa; 7 - noplrHeBoit HrarraH; 8, 12 -
rlpoHJraÂlirr; l(/ - My$ra: 11, 14 - lpy-
fotrpoBoÂbr; .13 - ooHoBoti HaHa"r; 15 -
riopnyc HJrarrâHa; l6 - rIeHTpaJIbHbIfi
ïaHaJr; l7 - crar(aH; 18 - $ilaHrle-

Ba.s llDblmHa



ruy$r 1O 6o;rrruero AnaMerpa. Tpy6onpoeog 77 coegnlflercfl. conpe4e-
ileHHbIM IIrrJrI{IrApoNr rlpecca Turtr MarlrcrpaJrLro HI{Br(oro AaBJreHrrg
(cnnnuoù lrarrrcrpaJrr,ro), a rpy6onpoBoA 74 - coornercrBeHHo c N{arrr-
CTpaJIbIO BLICOKOIO AaBJIeHIIfl WIIIT C OnpeAeJTeHHbtt\I qu"rlt{HApOM npecca.

flocne noÀarrrr Haflp.fl]+ieur,rtr B coJrenouAuyru Karyrrrny cep4eunr,rH J
rro4nlllraercfl, yBJrenafl BBepx nroltqarr'rii r(Jrafiau 2. IIpw ârolr rIeH-
rpa;rrur,rft KaHaJr .16 n cegte 4 orKpunaerc.s. flonocrb Ha/I IlopmHeBbrr{
fiJraranoM rrocroflHr{o cBflBaHa uepea 6oHonoû Hauan ZJ u nxo4Hoe orBe.p-
crr{e Hrraraua c rpydoupoBo4oM 14. f iuamerp naHarra jS s 1,5 paâa
}IEHbIIIE ÀII^ANIETPA HAHAJIA 16. B PEZYJIbTATE ÂBII}I{EHIIfl TTI{ÂKOCTII qCPE3.

r(aHaJrbr 13 v 16 co3Àaercfl paanocrr, qauenurî B froJrocrrr HaÂ rrop-
IrHeBbrxr KJrarrauoM 7 ut s floJrocrrr ce4"na 9.

.3a c.rer paBHocrrr 4anrenlri i  nopurnenorî KJrarraH 7 no4nunraercR,
orl{pbrBafl rrpoxoAHoe orBepcrr.re B ceÂJre 9 u coe4rluflfl rroJrocru rpy6o-
npoBoÀoB 11 t 14. B peeynrrare onpeAerrenurrù qrulru/{p npecca coe4rl-
HfleTc.fl C N{aIIICTpaJIbIO BLICOHOIO I{JII{ HI{aIt()rO AaBJIeHufl (n aanlrCnuOCrr4
or norpeduocrrr B orrycnaur4lr r{Jrrr rro4berlre nJryH]riepa qu"uun4pa).

flocre BbrnJrrorreHlrfi ToKa cepAerrnr{K r.r urorr,qarr,rrî nrauan onyc-
KaK)rcfl BHr4B rr I(aHaJr B ceÂJre 4 aaHprrnaercfl; AaBJreHr,re B lloJrocrr{
HaA noprlrHeBbllr KJIaIIaHoII rroBblcr{Tcg Âo HoN{rrHaJrbHolo II r{"TIanaH Irol
ÀaBJreHrrelr )firr4nocrrr BaKpoer orBepcrrre n ce4ne 9.

XsocronuH rroprrrueBoro HJranaHa 7 r.riueer Èopuy cryrreHqaroro
yceqennoro rtouyca, .rro o6ecne.rrrBaer rrocrerrenuoe ornpbrrr{e r{ BaHpbI-
rr{e rrpoxo4uoro orBepcrrrÂ B cd[Jre 9 u aHa.rnreJrbHo yMeur,rxaer rr,rÂpaB-
n rruecxr,rù y4ap.

Corenou4oynpaBJrflel{brù xlanan rraahrBaercff KJranaHo\r Bbrcoxoro
IIJrr,r HLISKOIO ÀaBJreHrrfl B SaBrrcrrNlocTll oT TOI0, C Marr,rcTpA"rrbru BbrcoKolo
I{JrIr Hr{3KOrO AaBJreHrrfl coeÂItHfler KJraIIaH odcnyxiunaeutrft ulr rIrrJTt{HÀp
lpecca. B nepnou cryrrae ArraN{erp rrpoxoÂHoro HaHaJra B ceAJre 9 cocras-.
lser 10-1.2 JwJwj Bo Bropolr - 20-24 un. I\opnyc coreHor,r,qoyilpaBrrfl-
eNroro KiranaHa Kperrr.rTcfl K MorrTalr{Hoù croùHe npn frolroll{r,r HpoH-
nrreùna u.rrn {urypnofi n.ranHr,r 6.

O6u1ar cxelra ru4paBruqecHoro 4ncrpn6yropa ilpeAcraBrreHa Ha
plrc, IV.10. On cocrolrr rra coJreuorr4oynpaBJrflerrbrx KJrarrauou 7, 3-6,
Hou6nuupoBauuoro n.nanana 2, ruApanrr{qecnoro peJre AaBJrenlrR 8n
Kparra Hu3ltoro AaBJIeHr,rfi -17, aanopuoro BeHTr{JIfl Bbrconoro 4aonenna g,
r(pecroBrrHbt 12 c npegoxpaHrrreJrbHr,rM KJranaHom lS. Ha rpy6Hlr x"rra-
uaHoB 1-6 na4euJ coJreHor,rAHbre r{aryrxxu C 1-Cu, K Koropbrr\[ rroÀ-
BeAeHO rrr{TaHrre oT afieKTpuqecKoIo nyJr6Ta yIIpaBJreHnfl npeccotr..
flpu uonrrureHr'rr{ AaBJregl{fl B tsbrraJrr(rrBar{Jrlelr urrJrlrHApe lxrox r.rrApaB-
rltqecnoro peJre AaBJreHus 8 rroAHrrrraercfl r{ nepenrroqaer Honeqntrii
BbrnJrroqare,lr, 7, Itou6unlrponannrrii HJrarraH cocrorrr rra coJreHorrgo-
ynpaBJrflex{oro KJratraHa -4 c 6olrrurrM npoxoAubrN,r ceqeur4eru lr o6parnoro
KJIarIaHa .6, HonuaHTHo cMoHTr.rpoBaHubrx B oÂHor\{ Hopnyce.

Co.rreHougoyrpanJrgeMbre r{Jranaubr I w 5 ocuaqeHbr,qpocceJrbHbrMrt
BeHTr{JrflMrr 10, :nprt noMorqrr Koropr,rx peryJrr4pyercfl cr{opocrr, onycna-
Irr4.fl rJraBHoro nJryulr{epa 18 u no4nuxrroit rrJrr4rbr 77, a ratrme cnopocrr,
tro4teMa BbrraJrnrlBareJrfl npecca. Itlauanrr I v 2 ilpe4uaauaqeHbr AJrr
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yrrpaB.rregr4fl pa6oq11M urrJrr,rg4poM 79, Hnauaus 3 v 4 - noanparubrMr4
(puïypttt")-qruun,qpavrrr 16i a KrratrauÉ,r 5 t-9-- pa6ouefr (HIa*rueii)

rroJrocrblo BbIraJIr(IIBaIouIeIo qIIIJIIIITApa 14. IIhoHonas IIoJIocrb L5

BLITaJIKI{BAK)IqeIO III4JII{IIApa lleytrpaBilfleMa I4 HeIIOCpeACTBeITHO COeAI4-

1lena c TIIApaBJII{qecHoù rràructpaolro BLIcoKoro AaBJIeIIIIfl. (20 Mn,ltt2).

Ilanurrfr, BLrraJrr(rrBarcrqufi 
-r 

BoBBpar'Ére (perypunre) -qrr.[rrlrApr'r
npecca coeÂr,rgflrorcfi c MarIIcrpaJIbIo HI{3Koro Àas1enltfi (0,8 Mn'l.nt2)

Puc. IV.10. InppannuuecÉaff cxeMa nO,IryaBTOMâTIIIIeCKOTO trpecca, ocIIaIItreHIIOIO
sJrenTpoy[paBJlseMbrM rûApaB;rurlecxuru 4nctpr6yropoM:
-Z-6 - CoJreHor{trOynpaBJfleMble rI,IApaBJII4rIeCÉIIe }îJIanaH},I; 7 .- fiOHe'IIIblfi BbIItIIOqaTeflb; -8 

-

peJre ÂaBJregr{s; O :--sanoputr* seÉàtlaJto BI'IcoHoro gaBJlesus; l0 - Epocceil},IIble -BOITTUJII{; 
Ji -

-Hpau 
irraagOrO A,aBJre'uf l ;  l2 -  HpeCToBnHa: J3 -  [peÂoXpaHIITenbHbIi I  HIaûaH;. 74 -  BHTaJI-

"iinà-toùrnit 
- 
qrli;ilu 13 - ruroHonas rrorrocrr' nntaÏiuïaroule-r^o qrgl-$!1; 7-6 - perypHbrri

rruJrunÂp; J7 - rroÂButrrna" 
"-""tq-), 

---i:ranrnllt nryu]r(qp; rq - rrraBHblfi ultrrluÂp; A -
Conenoiaïoynpanusèluufi fiJrarra'; 5 - o6parnuft HJranaE; Ct - Cu - coJregolrÂHble i{aTyûH1a.

qeDes r{Jratra:f-br 2, 6 n 4, a c MarucrpaJrbro Br'IcoHoro ÂâBiIeHUfl - xlepes

Hlànaurr 7, 5 tr. 3. IlocneAoBareJlbrrocrb ornpr,ITr{ff r{ saltpr'ITldfl rl44pa-

Bnr4qecHr4x KJratraHOB B rrpoqecce trpeccoBaHl{f l  I IOHaSaHa B TA6I. IV.2.

Saue4neuuoe cNIbIKaIIIIe rpeccifopMbl ocylqecrBJlflercfi cJIeAyrcn{I4M

o6pÀror. IIpn orr(pbrrr^u KJrarraH; 3 peryputre quJrïrr^pbr tr6 coetrrr'
HflroTcfl c rr{ApoMar.r{cTpaJrbro BbrcoKoro AaBJreHr4fl. Bcne4crnue aloro

B rJra'rroM rlr{rrrrrrApe ?9 Àu"o""re }Éirr^Rocr,I ilpeBblcrrr 0,8 Mnln'2-

flocnolr,Hy Bepxrrflfl IIoJrocTb o6paruoro HJratraHa coeArrHella HOMMyHI4-

Har{lreù c rlannr,ru ur4Jrr,rrlÀpoM, KJra[aH 6 UnOruo sa6ptrT r4 ?rirr41ocrb

rrocrytraeT B rJraBHbrlî ql,rJrrrHÂp TOJrbl(o qepeS IIpoxoAlroe orBepcTrre

s-H.;auaHe i, rpuHpr,rroe crrrr3y ApocceJIbrILIM rrpr{cnoco1n'o'vew 70.
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Ta6aur4a IV.2
rlocte4orareJrbuocrb ornpbrrrr.ff rr 3afipr'rrrrff rrqpaBrrlqecnux
nJIaIIaEOB paCtrpeAenltTeJlfl CtrCTeMLI aBTOMaTIISnpOBAEHOI{)

ytrpaBnerrrrff llpeccoM
SHaR X rlonagÉrBaer, qro r{JranaE orRpbIT, a IIrroK rrrÂpaBJrl4r{ecfioro pele

traBJref{I4fi rIO[HflT.

ffiÂpaBruqecnfle fiJlarralrbl I1
PEJIC IIADJIEHI,IH

Oflepaqurr
2 l

;l;l '

Onycxanrre pâ6oqero rlJrynx{epa Ha xoJlocloM xo-
ÂY NOA III,IsITITM AABJIEHIIEM

3aue4;renuoe cMbrxarr[e fipecc(PopMhl

Onorrqarerruoe cMbrr(anlre flpeccÈopMbr rroÀ BBr-
CORT1M ÂABJIEI{IIEM

Paarelr rrpeccabopMbr nprr noAnpeccoBrax

CnrrHanue [pecctpopMbr rlplr rroArrpeccoBr(ax

Bnrgepxra npeccQoplrtr rroA ÂaBJreHIreM

Paar,en npecc$opunr rI rro/IlreM pa6oeero rrrryume-
pa npecca

l x
t , , l

- l
" l

;

flonreu Br,ITanr(rrBareJrff

Qnycxaurre BhrraaHrrBare Jrfi

TaHr,ru odpaBoM, BaMeAJreIrHoe cMbIKaur.re trpeccÔopMbr IIarrlllraerc.E
B MOMeITT OTKpbITI4fl HJratrarroB I u 3 npll ycJroBrl\rt ecJr\I- npoxoAlroe
orBepcTr{e B HJraIraHe -z yUenr,neno.

Hlanau 13 orperyru4poBau Ha AaBJIeIlI4e ?r{rrA(ocrl4' trpeBr,Iruarcu1ee
padouee Ha 1,5-2 Mttf n'2, u rpe4oxparrfler rrogBr{4iHyro r{ Err1irlroK)
rrJrrrTbl, a TaI(H{e BoBBpaTIIbIe (perypurte) I{I4JIIIHApbI npecca oT IroJToMoK
B TOM CJryqae, HoIAa B IJIaBIIOM I{I{JII4IIApe IIaXOAIITCfl }IiI{AKoCrb BIjCO-

KOrO AaBJIeHUIfl) a BLIXOA ,{UAI{OCTII I43 peTypIIbIX III'IJIIIHApOB 3aI{pLIT

rr3-Ba BafiytrOpKLI ItoMMyIII{KaqIIu I{JII4 HeIdcIIpaBIIoCTIl KJIanaHoB 3 v 4.

flpn noruoqr{ rr4ApaBJrr{qecnoro peJre I r4 riouesTroro Br,tltJIIoqarelrtr 7
nOAB\rlI(Hafl IIJILITa trpegca 6loxzpyerCfl AO rex IIop, IIOHa BI'ITaJII(IIBa-
TeJrb He onygrl4Tgfl B KpaftHee HIIIHHSg IIoJIOi:KeHI{e. IIITOH II4ÀpaBJII4-

qeCfiOrO peJre C HSHOTOpLIM OIIepeXteIII4eu 4y6nllpyeT ABI,I?I1SHI{9 IIJIyII-

7fiepa BbITaJIKIItsaTeJIg II noAEIIMaeTcff ToJIbKo ToIAa, KoIAa. B HI4H{I{eft

rroJrocTlt qIIJIIIIIApa BIITaJIItIIBaTeJIfi AaBJIeHI,Ie )KÛAROCTI4 AOCTI4TaeT

BeiluqzHtl, Heodxo,ql4Moft gnn IIoAbeMa trJryH]r(epa. BloRuponHa rIoA-

Br,rlfitloù il.rlr4rbl rrpecca nplr rrollorlu rI{ÂpaBJII4qecHoIo peJle cfloco6-

crByeT rrpeAoxpaHeHllrc npecc{oprr.lrr oT rIoJroMoI{.
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SneHrpuuecnraù uynnt [peAHaBHaqerI AJrfl yrrpaBJrenr4fl rr4Aporrpec*
coM Ha AByx per{ir4uax ptr6or:rr - aBToMarr4ar,rpoBarrnoM rr rraJraAoqrroM,
IIpr4qeM npeccoBaHr4e npor,rsBoAr4Tcrl roJrbKo Ha aBroMaTrrsr4poBaHHoM
pelr{r{Me, a HaraAosrrbrM pe}rir4MoM noJrbSyroTcfl rrprr IIepecTarroBHe rrpecc-
{opurr, a ran}ne i lpr,t peMoHTe r{ HaJraÀKe upecca. f lyrr,r noaBoJTfler
pa6oîarb lra aBToMarrrBr{poBaHHoM pen{r4Me c no4trpeccoBxaMl{ u 6ez
uo4npecconoH, c BaMeAJrer{Hr,ru ra o6m.rubrM cMr,rHarrraeu upecc{opM},r,
nDI4 aBTOMaTUTIeCKOM u ItHOIIOTIHOM VnDaBJIeHI4I4 BLITaJIItI{BaTeJIeM.' 

flpr uo1\{ou1I4 rryJrbra uuto*utrtécHr BbrrroJrH.Eroîc.fl cJreAyrou{r4e
oEepaur4rr rrpeccoBaHr{.s: trpeABaprdrc.rrbHoe cMbrKaHrre IIpecca noA Hr.r3-
Kr4M ÂaBJlerrr{eM; SaMeÂJreHHOe CMbrrirrHIIe upeccQoprr.rr,r; oRoHqaTeJIbHoe
cMhrxaHr{e upecc{opurr rroÀ BbrcorirrM AaBJreHr{eM; rroAnpeccoBnr{ (Ao
CMIiI(aHIIfl)) IIOÀ III{3I{IIM AaBJIeHI{eM; IIayga (T, e. . ilpeABapIITeJILHAfl
Br,rÂepErKa npeccÔopMr'r B coMHHyToM cocToflHr4r{ rroA BbrcoKr4Nr IaB.[e-
uraenr); rroÀupeccoBr{rr (rocJre cMr,InaHr4fl) rroÂ Irr4Bnr{M ,qaBJreur{eM (a upra
neo6xo4rauocrm - Honr6unrapoBaIIHLIe uoqnpecconHu); BbIAepHtHa noÀ

AaBJreHr4eM 14 paabeM rrpecca ua neo6xo4rrMylo BLIcory; noAbeM BL,IraJr-
Kr{BareJr.s; BnJrrorrerrr4e c}+(aTofo Bo3Âyxa AJrÂ craJrRrrBarrtrrE ortrpeccoBaH-
H6rX rrsAeJrr4ù Lr Oqr4crKr{ npeccÔopMbI; oIIycKaHI4e BbITaJInr{BareJrfl.
IIynE,r rlMeer ycrpoiicrno, {I4rHâJrr{Br{pyrcqee o6 oHou.raur4l4 BLIAep}rinrl
II0A AaBJreHr.retr{, a rar{}rie o Her{crrpaBUoii pa6ore coJreHol4AoyrrpaBJrfle=
Mrilx rr4ApaBrl{qecHux I{JIatraHoB.

f lo4upecconHu riaK (Ao cMbIHaFIr4f lD, TaK ra <nbcne cN'Ibtnarluf l))
upeccSopuu Br,rtroJrHflrorc.E Ba crler ir{I{ARocrrl Hr4BKoro AaBJIeHT{tr
(0,8 Mru/nz). Bcne4crrlre aroro axoHoMrrrcf l  25-30% ncefi  aneHrpo*
aHeprr4rr, pacxoAyeMofi ua r lagpannra.recHuù rrpI,IBo/I trpeccoB.

SreHrp uuecnr,rii uyarr o6 ecne.rusaer Bo BM oi+(Hocrr, aBapr{ùnoro n oAb*
cMa Iro4Brllruroii urnrrr npecca rra Jlro6oro rloJrolneur4fl, npoMe I4cxoAHoto
Bepxnero (uocre Halr iarr lr{ Ha KHorrHy ynpaBJreur4fl) .  O4naxo BoSMo}r{-

rrocrb rroJrbaoBaur4g anapnrTHr,tu pag:ner{oM rlpecca AJrf i  trporrSBoJlbuoto
yMeHblneHrrfl BbrAeplnKl,l rIoA AaB JreHI{eM I4Cr(JrrOqeHa.

B rryrbre cMonTrrpoBaHo yctpofrclno, ycrpaHqloqee orracHocrb
npor4sBoJrbHoro oflycKallr4fl rIoÀBrIHiHOii nnrarbr npecca I{3-3a yreqfiIiI

lKr{AKOCrr4 rrepes KJrarraHbl ArlcrpI{6yropa. llpll yteuxe ?1il{Ar(ocrrr qepeS

Banpbrrble HJranaHr,I 7, B utv 4 (cwr. puc. IV.10) rro4Bl4lrtuafl  r lJrr{ra

npecca Mo)+(er orrycrrrrbcf l  Ha 10-20 nn' f lpn erorra rrepenrloqurcf i

xonesnufi  Br,rnrrorrarent I tB2 (cu. puc. IV.6), BcrreAcrBl{e qero roryqar

ulrrâiHrre coJreHorrA-br I{JrarIaHoB 2 u 3, rrocJre orI{pr,rrrrfl KoTophlx [oABr{}n-

Hafl nJIr4Ta [OÀr{IrMeTCfl B LICXOAHOe UOJIOHieHr4e'
E;raro;r,apn rrprrMeHeHIrro ycraHoBRI{ AJrfl yrrpaBJreH}Ifl trpeccaM14

aBroMarrlBrrpoBano 6orr.tut lrrcrso ouepaqlr i i  trpeccoBaHrrf l '  qro r loBBo-

JIIIJIO SHaqI/tTeJIL'HO yBeIuquTb trpOI43BOÀI{T€JIbHOCTb TpyAa IIpeCCOBUIIIKat

cHlrar4Tb rpyAoeMxocrr odcnymuBaHl4fl  npecca u o6ecrresurr '  6eaouac-

uocrr pa6orr,r.  VcrauoBna Aaer BoaMot+iHocrb r lpeccoBlr lraHy odclynrra-

BaTb ABa - TpI{ f lpecca BMecTo oÂHoro - ÂByx 6es cuuH{eHll f l  KoJrr4-
qecrna rrpeccyeMblx Ha Kalr{AoM rrpecce ueÂenuli .

B ycrarroBne ÀJrf l  yr lpaBJreHrIf l  npeccaMl{ uMeerc.s ycrpofrcrno,

KOTOpOe He IIOBBOJIff€T IpOI{SBOJIbIIO I/tBMeHqTb trIU' HapyltraTr,
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pelrir4M rrpeccoBarrr{fi, qro cnoco6crByer yilyqureH[K) HasecrBa rlpeccy-

eMrJx r43Aerr4ù. ABToMaTLIqeCHOe ynpaB"rIeHI4e rroÂIrpeccoBI{aMrlt BHaql4-
TeJrÊ,HO paCll lr ,rpf ler TexHoror[qecHr,Ie BoSMoE{HoCrI4 npOqeCCa f ipeccoBa-

Hrrfl rrJracrr4qecKr4x Macc. ilpu rloMolr{r4 raKoit yCraHoBKI4 MOT{HO IOAO-

6parr rr ocylqecrBr{rb o[TrrMarlnr,rr.i per{rrM rloÀnpeccoBon A,rIfl Ka?}iAoro

HO rrHperHoro npeccr4SÂeJrr4fl .
Hporrae coirellor{/\ovrrpaBJrfleMblx KJIaTIaHoB AJIfl yrlpaBJreHr4fl rlpec-

CaMII C IpyllnOBr,IM npIIBOAOM npIIM0HflIOTCfl TaK?I{e IIIII{H/[Q"rIblIbT€,

V W  i l

Puc. IV.tl. lrr4pan.nu.recRaE cxeMa rrpecca, ocrralqeHlroro [rlrrHAeJrbnr,rM Ar{crpE-
6yroponr:
J - IIaBHHfi quJrtrHÂp fipecca; I - rroEBtr]fiHafr nrl4Ta; 3 - EByxlllnltHÂensnlrr"t 4ucrpu6yrop;
4 - perypHbre rlxffrHÂpbr; 5 - Bb]TarHuBarouluù_ qr.rJrfiHÂp; 6,- fipeÊoxpafitrTerbubu;i HJratraH;
z -.._ ùerirpexurnrarrgeJlbnrrit trI4crpuoyrop; 8 - odparEblû HoM6uHupoBaHHblit riJlalaE; 9, 10 -

aailopHbre Hpanbr; I-VI - unrrl{ÂeJrr{.

pr,rqaifiHo-KJranaHHble r{ Apyrrre Al4crpl{6yropr,r. TaKI4e 4racrpra6yroprr
o6ecnequBaruT pyquoe rri lu Mexaur{SIrpoBalrHoeyrrpaBJreHI4e npeccoM
I4 B Ha0Tofltr{ee BpeMfl ilpI4MeH.sIOTCfl B TTJTaCTMaCCOBbIX IIeXaX HeCrIeqUa-

irr4SrrpoBaHHI-Ix SaBoÂOB.
Iu4panluuecxaq cxeMa rrpecca, ocllaûIeHlroro rlecrlrtrrrlruAeJlbHr'IM

Âr4crpr46yropoM, r lpeAcraBJreHa Ha pI{c. IV.11. ,(nx yupanrrel lrr f l  IJIâB-

rrË,rM rtrr,rJrrrFrÀpoM I [peAHasHaqeH AByxruilrrHÂerrbHblù Aucrpu6yrop 3'

a AJrfl yfipaBJrel{r{f BoSBparHr'IM[ (perypHblura) n BbITaJrKI4BarOqI[M IIII-

.rrr4rrÂpaMrr 4 w 5 - qerr,Ipexurr{HAeJlr,Hlrfi AlrcrprldyTop 7. fina rpeAo-

xpafrefrr4fl perypHr,Ix rIr4JrI4HApoB 4 or paapyllreHr{fl B ToM Cryqae' HofAa

r,rasubrfr r{r4Jrr4FIÂp rlpecca coeArrueu c MarrrcrpaJrblo Bbrconoro AaBJIeHTIfi'
a Br,rxoA ?nr4ÀKocrÉ I43 perypHblx I{I4Jrr{HÀpOB 3ar(pr'Ir, rrpeAycMoTpeH
BBr{HqeHHbrfi n rpoiiuûK npeAoxpaHr{reJrbHÉ,Iù xnanan 6.
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!
O6parrrr,rft HOu6lruraponaururû fiJIatraE 8 lrcnnlOsaeT BOBMOII(IrOcrI'

uporr3BoJrbHgro ouyCKaiIItE noABI,IXinoù urUrw 2 11peCga 11pld yTeqge

)r{rrÂnoCrlt qepeB ceAJra Illnungeneù. }tnauau B upouycxae1 }ItI4AKOcrb

or ;trucrpra6yropa 7 r perypubrM rIrrJrr4HApaM C He6oilbmuM rrporl4Bo-

ÂaB"rregueM, OAIIaKO n O6paruOu HaIIpaBJISHUI{ }I1IIAI(OCT1, IIpoxOAtrT'

Irpe6AoJreBafi BEaqtrTeJIbHO $Orrbrrlee npOTllBOAaBJISHI4g' Ha ROTO-

poe orperyJrr4poBaHa BepxIIf f f l  trpylRr4na KJrarraHa.,{anneuua, coSAa-

BAeMOTO B peTypI{bIX IIIIJIIIIJApaX 3A CqeT Beca IJIaBHOIO II peTypIIbIX

rrJryuiriepOB, A Tal()fie trOABull{llgft IIJII{TrI, HeAOCTaTOqIIO AJIfi upeOAOJIe-

Hrrs ycuJrl,1Îfl 3TOfi [py]r{I4Hbr.
Illnungenra I-VI pa6oralor TâK ll{e, KaK I4 coJleHouÂoytrpaBJlfleMhle

r(JrarraHr,r, trOOqepeAHO CogAI{Hflx TJIaBHT'Iii, BOsBpaTHbIe (perypuue)

rrJrrr Br{raJrnrrBarorquù rlr4Jrrrrr4pbr c rlr4poMalrlrcrpaJlÉro BbrcoKoro r{Jrrr

HrrsHoro AaBJreHUfl. ,(.nn orHnroqeHr4rr Arrcrptr6yropa v. npecca oT

Marr{cTpaJIeù uUeHOrO ll BbICoItOTO AaBJISIIIIIfl HaCgCHO-aKHyMyJIflTOpIIOu

cranqr{r4 rrpu peMolIre llpecca, Allcrpllfyropa IIJII4^ BHyrpeIIHIIx KoMMy-

rrr,rKarlr{fi fctatouoe"r,r 3a[opHr,Ie HpaHbI 9 u 10'

BnrnycHaeubre oTeqecrBer{Hr,rMr{ SaBOAaMr,r rr44paBrr4qec1rre upecchr

(ra6n. IV.3), trpeAHasrraqerrHbre AJrfl I'pynuoBoro [prrBoAa, OCHaIrIeHr,r

Tadtuqa IV.3

Texnu.recxue xapaareplrcrrrftu oreqecrBenrrbrx runpaBntrrlecnllx
IIpeCCOB AJIff IIJIaCTMaCC c rpy[[oBI'IM [pI4BoAoM

fIapaMerPÉr

Vcnrue, rn:
IIpeccoBaHIUr
BOSBpATEOTO XOÂa .

TOtrt'EMA BEITAJII{IIBATEJIE

oIIycHarrff Â BbrTaJrKIIBaTe Jr-E
Xo[,  dnr:

I 232 t '

25
12.5

50
40x40
0,84 x
x  t , 4x
x2,32
5,2

n2332

250
60
50
19

100
2,5
t00

0,8 u 20

630
160
100
28

1600
400
200
55

50
25

70
2
70

60
60

0,8 u 20

a t

80
80x80
7 ,4x

x7,4x
X 3
J '

1000
250
t25
JJ

40
20

I U

2
70

80
100

0,8 n 20

.)a

t l

63x63
t,2lx
x'1,,2x
x2,63

22

noÂsn)fiHofi rrJrrrrbl
BBITA JIRIIBATEJIff

Cxopocts no4nutxuoË
Ea xoJrocroM xoAy
Ha paooqeM xoÂy
npfi rroÂ|beMe

Cxopôcrr, Bbrrarrr.rBare :nr., nn I cen;
nprr rloÀbeMe
IID'I ON VCKAIIT,TII

nasnôsfie nir'4xocrr, Mnf nz
,{anleune }r{rrÂnocrlt or MyJlr,TllrlJrr'rxa-

ropa. Ma latz
Benraquna paabeMa trpecca, cJw . . . .
Paaueprr crora' c.M
la6aprrrnrre pasMeprn [pecca' JIt' . . .'

Bec npeccar ÊH , ,  .

rpecca

TIJIIITË1, nnlcen:

32
16

100
.a,o
100

108
0,8 tt 20

32
DO

50x50
lx t ,LX
x2,6

t5
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Pnc. lY.l2. hgpaauuve-
cRaE cxeMa trpecca c
rpyrrtroBÊrM trptrBoÂoM,
ocEaqeEFoto MyJIbTUIIJIE-
$aropaME:
I-6 - oCEOBEÉre COJTeEOEÂO-
yrrpâBJlf,eMbre fiûaIaEI; 7 -
trpeAoxpasnTeJrbEÉIû.. HJIaIIaEI
8 _ INÂPABJItrIIECRtrû MYJIb-
TtrIIJIUT(ATOP IâBJIEEEE; 9,
.zo - goEoIIEETe,irbEblo coJre-
rrouAoytrpa&lÂeMble HJraEarrbl.

0,8 nnln2



MyJTLTI,ItrJIAKaTOpâMrr, O6ecuesuBal0l{r4Mn UOBbIIIIeHI4e AABJIeHIIfl IMTa-

rrufl, cosAaBaeMoro HacocHo-aKltyMyJlsropHoù CraHqrreù' c 20 Mnlat'z

no 32 Mtt'1nz.
fIpnnqrauuaJIbHAff rI,IApaB11uqeCHaff cxeMa troJIyaBrOttvlarIdIrecKOIo

yllpaBJrelIl{fl trpeccoM c trpIIMeHeHI{eM MyJIbrI{IIJII{I(aropa npI'IBeÀeHa

HA puc. IV.t2. Ftporue coJIeHoI{AOy[paBJIfleMbIx II{ApaBJIIIqecHI{x I(JIana-

:ao; I-6 u upeÀoxpaHrrreJrbnoro HJratraHa 7 n cxeue IrctroJrbsoBaHr'r

MyJrr,Tr{rrJrr4r(aTop 8 ra AOuOnHI{reJIbIIbIe CoJIeHoIlIAOytrpaBJIfleMbIe I(JIa-

nà]F.]'{ I fi 70.
fIOCne BaMLIKaHI{g trpecCùOpMËI I4 BËIIIOJIIIeHI'Ifl IIoÂtrpeCCoBolt BbIKJIIO-

qaeTgfl RJIAtraH / U a1nrOqaeTgfl COJIeIIOtrAOyIpaBJIgeMLIù I{JIanaH 'U0'

odectresl4Baloquft tro4arly H{IIAKocrI[ B pa6orlyrc IIoJIoCrb MyJIbrtIuJII4Ka-

ropa 8. B peaynnrare B rrrronoBoË roilocrl4 MyJrbrrr^rrJll4Raropa II rrlaB-

HoM \ JrrlrEApe trpecca co8Àaercfl AaBJrerrue )firrAr(ocru 32 M u.l u2 . Bo npeun

paBSeMa trpecca ornpÉrBaercfl coJleH0rrAoytrpaBJIfleMhrù KranaH 9, ncne4-

ôrnre qero pa6orlaff (ullxnnn) troJrocrr, MyJrbrr4trJrIdfiaropa coelrruflercg

c MartrCTparbro HI{sKoro AaBJTeEIIfl (0 B Mu,ln2) u trJlyHiFiep MyJIbrI4-

trJIUHATOpa OUyCKaeTCfl B T4CXOAHOe rroJroxeHl4e

s 4. TIPECCbI C I{HAI4BTI[yAJIbHbIM
. TI4IPABJII,IqECITIIM ITPtrBOAOM

KouctPYxqrrfl rpeccoB

o cuarqenne ruAp aBrr4IIeCKI4X trpeccoB 9ùùeKrI4BEI'IM 14 aK o -

I IoMt rqHbIMI , I I IA I IB I IAyaJ I t ,HbIMTt rApaBJI I4qecHI {MI Ip I4BoAoMcTaJIoBoS-
MOtnEO trocJle Co34a;ufl 6r,rcrpQxogublx MaJlora6apurur'rx I'I HaAelI{HbIx

B AJrrrTeJrbEori SH0trilyaTaqrrr4 HâcocoB Bblcoltol'o II HI43I{OrO AaBJIeHIIfl'

B uacrosu,ee BpeMfl rlpeccblt lIIrAr'IBrrAyaJr!-E-bIy.rrpr{BoAoM ltoryqlrilI'r

IuEpoKoe pacrpoçrpaueune' flpecc 2 (puc' IY13) c ulrAr'IBrrAyarrbHbrM

rrpEBoAOM flBJrfleTcfl aBroHoMHr'rM arperaroM' ?IHA[BuAyaJrbIrbIfi rAApO-

trptrBoA COCTOITT r43 MacJrflrrbrx HacocoB BI;ICOROTO 6 n srgxoro 9 4anneurn,

qr{pRyJrflqr,rorrHF,rx HJraIIaHoB Br,rcoHoro 7 ra urasxoro B [anneurafl' pesep-

i'ipi 10 AnsMacJra r{ pactrpe^errrrreJrefi 4 u 5, coe,.n'elrHblx c rlasRlru 3

tr Br,rTailnEBArcquM -z qulzn4paMr{ rrpecca'

flpeccu c rlnAtrBr'rgyaJrblrbrM trprrBoAoM rrMelor paMuyro (puc' IV'13) '

nu6o ïotou'yro fio'crpyr(qulo c BepxHI'M r'JIriI Err*trrr^M pacrloJroEieHI.eM

"""""""" 
(upeccyroqôro) qr'IJrr'ruApa' TaHue npeccbr -trpl4Menflrorcfl

;;;;"il oàpàaorri Arrfi KoMrrpeccro'Hoto trpeccoBa'r' t{. U''I\M*r,lAyaJrb-

ur,rii upuno4 ruoryr uMeTb raHlI(e trpeccbl AJIfl rpaIICÔepHOro trpetcoBaIIIIfl'

y noTopbrx cMbrKarrr4e IIpeccÔopMbI ocytrIecrBJIflercfl IIoA AeIICTBI'IeM

sepxuerb llrApaBruqecKoro rlr4JrlrHÀpa, a BIIpbIcK Maleptraila B npecc-

ibonuv - rroÂ treficrBtreM r{rrxtnero qIrJIrrIrApa'
*"ïË*uruoorfi 

,ru pvc. lv.L4 troJryaBroMarEqecKufr npecc c r{HAr4Bû-

trvaJrbrrr,rM trprrBoAoM COCTOtrT I43 CBapIIOû paur'r 11, IJIaBHOTO 9 ra nrrtan-

iffi;;;"-i-q;;"npoB c Arùùep:enquanrnnrMrr rrrryH'{epa'ra 8 ra 1,

ffiffi;; ;roila 41 noïsu*r'où^oolntr 7 r.r uaupaBrrflroulrrx upr4'M 5.

ô;;;i;"; ràà*v) trpecca ycrarroBrreH ruApotrpr4BoA. ereHrpoatrtrapa-

Typâ ytrpaBJlerrua upeccou rn o6orpenoM trpeccÔopMbr CMOErIdpOBarra
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B HIIIAHTTX ITI4IXaX CTOeH npeoca II repMeTI,IqeCKr,r 3aÉpbrTa KpbrlnKaMr{ 13,
B repxuefr Errrrre JreBoû croùnu trpecca pactroJrox(eubr peryJrupyeMbre
rro Bbrcore Kyraqnu u rplr Koneqrrblx BblnJrnqareng 6. Ocrarbrrbre Koneq-
rrbre BbrnJrlosareil[ cMorrrr.rpoBauËr B EurfiHeft sacr[ paMbr trpecca n c6.no-
I(IIpoBaHLI C BbITaJIRtrBaTeJIeM.

Ha nepegneË uanerr croen rrpecca ycraroBJreur'r tryJrbr yupaBile-
nula 74, apMarypa Mecrroro ocBetr{euun, MauoMerp 10 c gpocceJrlubrm
BeHrr{JreM r,r o4r4lr repMoperyJrarop 3. Bropofi repMoperyilnrop 1.2,

Puc. IV.13. flpunqzuzanbrras rugpaBrrtrqecnar cxeua trpecoa c UEAEBEAyaJTIEÉrM
trptrBoAoM:

. l -Bbtrar f i t rBarorqrt  qtrnrEÂp;2- [pecc; , - r raBErf i  qrJrûI I lp;4,5-pacEpeleûureintr ;
6 - Eacoc Brùcor(oro EaBJrerrr{E; 7 - qûprryrEqûoEllbrfi rilIatrarr Bbrcol(oro EaBJIerrûE; 8 - qupRy-
rErlEoHr6rfi ftJrarrâH rrtrB}(oro AaBJreHns; 9 - Hacoc EuBnoro [aBJreHns; t0 - pe8epByap.

peryJrr4pyrcquft reuneparypy tryâEcoua upecc{opurr, Bo trB6erfianuo
r,rarrrrrrrHr{x ueperra6on KatrrrJrJrspuoû rpy6nra cMourrrpoBar ua no4nzmnoft
trJrvre trpecca. ,{.rrr ylaeulrreuuff EarpeBa tJItrT trpecca ycrauoBJreuËr
TetrJroI{BOJr.ErIUOHrrrJe rrpOr(JraAKI[ I43 ac6OqeMeEla.

B Kasecrne HerroABu?nubrx ynJrorneuraù urynxepa Ha oreqecrBernÉrx
upeccax o6rrsuo IlcIroJIbBJnoTc.g Man)fieîbr, a B KaqecrBe troABnzfirrËrx
yunorrennù - rropmueBr're fioJrbrla trJrr{ Mau}r(errr. flopmneBbre r(oJrbrla
c"rrolr{Hee B uaroroBJrenfifr, v qacro Ee o6ecnesusaloT repMertrqgoro
ynJroruerr{fi. flo mepe anctrJlyaraqulr yîeqna ?r(ugnocrrr rlepea rropmre-
Bbre r(oJrbrla yBerl,IqfiBaercfi. Ha4exuar saMeHa tropmEeBbrx r(oJreq
6orlmoro AuaMerpa B trpotrBBoÀcrBerrËbrx ycJloBtrflx BarpyAnureJrbua.

Ans rraroroBilenufl Maurfier rrctroJrr,Byror uacnocroËnyro peBrruy
u.rrr.r TepMorrJracrïrqHr,re MarepuaJlbr. Manrnernr o6ecle.rusaror repMerllrllros
yrrJrorHenrre troABrr?r(Ebrx r EerIoABElnHbrx Àeraneft. IIpu npaBuJrbuoM

t '
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Puc. IV.t4. IugPaannve-
cnuù pauuuù trPecc c
ûrJIUBIrAyaJrbHhIM trpuBo-

AOM:
, - BÈITarfitrBalorqlrt nJrYIr-
}I(ep; 2 - BhlTarnldBaroullrfi
rlEJrr{rrÂp; 3, 12 - TepMOpe-
ryJrEropbr; 4- croil trPecca:
5 - IlatrPaBrEroqEe rrPrrSÀIbI;

6 - ÉOÊEqEÉIE BilKJ]IoqATE-

Jrn: 7-f lo[BrDflHarr Erf iTal

I - nfiaBHbril nJIYIDfieP;

9 - rfiaBruril qtntrrgp;
l0 - MaEoMeæ; JI - paMa;
Jt - fiPbrIII(u; 14 - ûYflbT
ynpaBJreHtrÂ.



Br,r6ope MareprraJra MaElr(er, rrx pa3MepoB rr HoHÔr{rypaqrru, orcyrcrBr.rrl
saArrpoB Ha troBepxEocTu trJryErnepa rr qr,rJrtrEÂpa, a raK)fie rrptr ycnoBur,l
oxJra?fiAeHr4.s pa6oseft H{rIAItocTu II UptrMeHeIIIIU BLTCOKOKaqeCTBeHHOù
TerrJrorirsoJr.flrlr,rfi upeccÔopM cpoH cny)fidbr MaH]r(eT cocTaBJr.ffeT 1-2 rola
u 6onee. B ct5ruae trpr,rMeuenus Mar)fier BMecro tropmneBbrx KoJrerI
yMeHbmaroTc.tr rroTepr( Ha TpeEtre trpu xoJrocrbrx xoÀax troÀ uu3ntrM
AABJIEHITEM.

Texnonorraqecnlre r( KorrcrpyxluBubre pacqerbr rrpeccon rrpoBoA.arcfl
aHarorrrquo pacqeraM, rrpuBe,qeurrËrM Ea crp. 99-102.,{ouornure.rrruo
uo rpzd.rruxeuuoù Sopruyne HaxoAflr rrorepr Ea rpeuue T (n n) B tropmue-
BLIX I{OJIbIIaX!

T: î tbn , *da l  (nn  npn x f  P ' ) (rv.26)
rAe ùn. K - mt4puEa rropurreBoro KoJrbr{a , ili du - Ar{aMerp rlr{JrrrrrApa,
iL; I - noaQSuquerrr rperrufi (,Inn uyrynEbrx tropflHeBbrx KoJrerI IIo
uyryunoù BryJIKe I :0,07 -0rl2); f ln.x - noJrtrrlecrBo tropurreBbrx
tj9n91i Pp," l: yAeJlblroe AaBJIeHrre KoJIbIIa Ha creHKu qrrJrrrHApa (o6uuno
60.103-90 .l}e Hlnz); P' - yn,noru.flroqee AaBrreuue, rLliz.

Annaparlpa flJrff trprrBola

llrgraara4yanrurrft ruApaBrurrecHuft upnnoA (pr{c. IY .IS, a)
cocrolrr uB iffiaHr{eBoro aJrefirpoÀBu raTeJrr 4, uy{rbr crleuJreEua 3,
JrotracTHoro, troplnrreBoro, poTarluoHHolo nJru nopmEeBoro gncqerrrpl4-
r{oBoro Eacoca 2 sucoHoro AaBJrerrtrf l, rrlecrepenrroro Hacoca .Z uugHôro
AaBJreEffff (uacocu 1a 2 cnapeurr), uacnnnoro 6ana 5 u ru4pan.nraqecnoù
aluaparypu ytrpaBJrerrufi: ruApotraueJrv. 9, q[pnyJrflrluouuoro HJratraEa
trpoMe?fiyroqEoro AaBJreHr4.fl 12 tr upeAoxpaHureJrbEoro HJrarraHa 8.
Iugpoaunaparypa yupaBJrerrr4ff cMorrrrpoBarra Ha uouraxuoù nnure 7
MacJrffHoro 6axa u Bar(pbrra Horxyyou 11.

B rn4ponaueJrr{ paaMeqerrbr aanopnrrft, troAÀeptnuBaroqraË, o6par-
Hr,Ie I[ SoJrOTEIrnoBbre KJraualrbr. Vupanneulre SOJIOTEZI{oBhrMIr KJratraHaMrr
ocyqecrBJrffercff sJrexrpoMarrrrrraMu 10 uepee rr.rApaBilr4qecnr{e trrrJrorbr
( ncuouorareJrbubre aonoruraHu). O 6qzft BrrA rrpecca c yr(oMn JrenroBaurrbrM
âr'peraToM AJrfi urrÀrrBuÀyaJrbrroro rl(ÀpaBrtrrrecKoro trprrBoÀa trpeAcraB-
Jrerl Ha puc. IV.15, 6.

Panee Ha npeccax c mr'Arrr.lr4yaJrbnbrM trptlBo4oM trpuMerrffJracb
lnApoatrraparypa Ha AaBJreHue 4o 6,5-7 Mnf n2. f lonrrmeuue ÂaBnenrr.f l
1'opMoSuJrocb rre loJrbKo oTcylcTBIIeM COOTBeTCTByIOTqT4X HaCOCOB, rro
l.r rpyÀHocrqMu, cBffaarrrrbrMn c cosÀarrrreM neo6xo4zuoft a.uexrpoylpaB-
;rseuoË ruApoarnaparypbr. B ganrueùmeM c paspadorHoË paÀuanbno-
uopruueBhrx, cxallbqarbrx, axcqeutpuxoBbrx (uopnruennx), BI{EToBr,rx r{
JlorracrHblx ualora6apnrrrbrx rracocon pa6ovee AaBJlerrue 6rr.no 4one4eno
t\o 20 Mtt,lnz. B racrorrqee BpeMfi AJrfl trpr{BoÀa rrApaBntrqecnzx trpec-
oots rpr4Meuflercfl rr{Apoatrtraparypa Ha AaBJrerrue MacJra 30-32 Mnfuz,
ir B rrenoropÀrx cryrlasx - Ao 40 Mnlnz.

O6quft BuA c4Boerrnoro Hacoca, cocroflqero uB ilecrepesuoro -f
r{ aKcqeuTpanoBoro rropmeubxoBoro II HacocoB, trpeÂoraBneE Ea

I r ,',1n,
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Puc. IV.l5. Arperar AnÂ snAuBtrAyalrbuoro rngpaBnwlecnoro trpEBoAa lrpecca.

c - ooqsfi BEÂ ârperara; 6 - BnA npecca c arperaloM B trtaHe;
t -Eacoc strarord EaBJreHtr .E;  2- i tacoc nrrcônoro [aBJreEEs;3-Myora cueruIeEI4.E;  4-BûeKTpoABI{rareJrb;  ' -Oaf i ;_6_-
ôtrrbry;  Z-Molrra)+{Haf i  r rJrrr îa;8-upe[oxpaEtrTerbm,rûRnanaE; 9-r t rEponaÏelrb;70-âref i rpordarHlrrb l ]17-f io]nvx;  t2-
ritprynnqr.ronrnfi xnauan npoMeE(yTorrEoro ÂaBneEû.s; l3 - cMoTpoBoe creftno: J4 - BcacDrBaloqtrû narpyooH.
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l)uc. IV.t6. Ilpnno4 rracoeoB ocyqecrBJrflercff oArruM Sranqenr,ru gnn-
lareJreM, ycraHaBJrlrBaeMbrM Ira ([lauqe 7, qepeB encqenrpuHonnft
nan 2 u coocur,rft eMy BaJr 7. SxcqenrpraHonrrù BaJr ycTarroBJrerr B poJrrr-
r(oBbrx noArtrrlrtrEtrItax 5, a BaJI mecTepeHrroro Hacoca - B rlrapr4Ko-
roArtrr{rrrrzxax 6. Ha ancrlenrpr4nosbrx rueùxax BaJra 2 ycrauoulenbr rprr
rlrorbqarbrx troÂrrrr4nur4na 3, napyrnnue odofiurr Koropbrx rrepeMenlarcr
BIrrrB rroprur.u 12 r{ rdx ceÀJra -/3, nrrrecuRa Harx4rrft paa orrpe4ereunnrft
o6reu MacJra qepea HaruerareJrbuÉre mapunoBbre r.nauaunr 8.

flopmulr BoaBpanlalorcr B trcxoÀrroe Bepxuee troJrorfienne no4 4eù-
crBr{eM rrpyxtun 77, tpu groM HoBafl tropqrrfi MacJra BarroJrnfler o6tem
no4noprunenoË fiaMepr,r. C4noeuur,rù Hacoc rraxoÀurcfl n uacr.suoii
raHne 6aHa, uoaroMy MacJro AJrff rruraHr{fi Hacoca cno6ogrro BaJrllBaerc.fi
r orBepcrr4e 4. HaruerareJrbubre ilurnvtr or rpex nopunefi ancrleuTpr{r{o-
rloro Hacoca paBAeJIeHbr:. oArru trB rropmueft sarueraer MacJro qepett
RaHaJr 70, a ABa Apyr'rax - qepea xanan 9.

flpu zanecruoù nporaanoÀtrTeJrbrrocrr4 rrr4paBJrr{qecxrrx HacocoB oprreu-
T[poBorlHyro cHopocTb ABrir]HeHr4ff IJIaBHoIo IiI Br,rTaJrKr{Balolqero trJryn-
rxepoB u (n nlcen) oupeAeJrflror ro ytrpoqennoft sasucr{Mocra!

-.  4Q"^c
"  n D z

r/Ie Qnac - rrpoll8Bo4lrreJrl,Hocrb Hacoca, nsf cen; D - glrauerp nJryrr-
, t iepa,  Jw.

, Illpunoguyro Mouluocrb Hacoca ff"r" (a nem) paccqurbrraror rro
Qo pM yJre:

. Àr p'Qiacp$sac: nlffi (rv.28)

t':\,e p' - Teoperr4qecnoe rrJII/t IdlrArrnaropHoe AaBJIeHrre uarneraeuoË
;rirrAnocrr/r, Mu,lu,2; p - trJrorrlocrb ?r{IrAKocrn, naf n31 Q;." - reoperrr-
qecxafl trpor.raBoArrrenbrrocrb Iracoca, af nutt; TIM - Mexaurasecxuù R. rr. A.
r r  acoca .

flporaano4ureJrbrrocrb uopInlreBoro Hacoca Qn (n "olnun) 6yaer paBHa:

n ndfixnsnnrrlo5
4 . 1 0 6

lj(e dn - ArraMerp tropmneù, ùLtL; în - RoJrrrqecrBo
i(Jrr{Ha XoAa rroplxuefr., nn; nB - crvcfio odoporon nana,
o6r,eunrrù ft. rI. À,

flpozanogureJrbrrocrb rlrecrepeulroro nacoca Q,u @ nlnutt) oupege-
rr rrror rro ypannentro:

a * : ffi " *t- (*'-' - 1- * -- +F)

(rv.27

(rv.29)

nopnrnerï; sn -
o6luun; ïo6 -

(rv.30)

r il€ lsau - AJrrlHa pa6overo yqacrna JrrIHrIIr BarlerrJreHrr.ff, ilili b- -

l[RpIIHa rrreclepHlt, ùLùL; nu - qr{cJlo oooporon [recrepeH, o6lttutt;
ttu|l - MoAynL InecTepHII, JttilL; ct - yroJl 3ar{etrJleHu.gi zu - qr4cJro

Irvfi6a" neAyqeË ruecrepHrr.
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puc. lV.t6. Cgaoeuruft EecrepeEEo-tropmenrnonnft uacrsnnù Eacoc AnÂ trE[EBtrAyanbEoro uptrBoAa llp€cca:

J-ÔraEeII :  2.7- I jAI t$r i  3-SrOf lEqaTE[eIrOAI]rntrEEr(u;  4-orBepcfFe Erf fMacf la;  - | -POI-UXOAUfi  
tO{unrsEx:  6-EaptrHOnOÂIUEII I IUl( i

8-Éarneraretberf i  Kf laI IaE; 9,  to-HaHarrbr :  r r - -hpyxu"a;^I9-EopEeHl i  
' ra- ' ienno;  

r -mecreperrwù Eacoc;  r r -aHcr lew-

aprRorllù uopEersKoBblt Eacoc.



l

Korrasecrso ]flr,rAxocrr{ Q" (s tfnun), HarueraeMoe aa I Jnurr, paa-
rpyxieuubrM JrorracrubrM EacocoM ÀByxcropounero 4eùcrBlrff, uaxo4fiT
no {oprnyne:

(rv.31)

Te bp - rnrrpuua poropa, i l ,ùL; :p 
- qucro o6oporon poropa, o6lnun;

Ro.r, Ro.z - 6olnmoù u uanrrù paArlycbr HarrpaBJrflroqero orBepcrrlff
B crarope coorBercrBenno, JILJIU ôr, - rolnluna nonacreù, ilil; rt, -
grrcJro rouacreù; cr : 13o - yroJr Har(Jrona louacreù B porope.

Ilpr,r pacuere ueo6xogralroù upouaBo4ureJrbnocru HacocoB yqurbr-
BaIOr yTeqKr,r )r(uÀIfocTrr qepes HerrJrorHocTz B rrrÀpoailraparype, a rar(?T(e
c)finMaeMocrb ?r(trAnocrn u pacmrapegue rp;rdonponoÀog troA Aeftcrnueu
AaBJlerrufl )ntrAKocTtr.

O6qee HorrrirqecrBo lxugxocru Q, (n fluun), rporexaroqeù uepea
fioHqeHrpuqecKylo u{eJrr, trptr JraMuHapHoM pe}firrMe troror{a, 6yger paBHo:

a":+(Âo. r-Eo. z)  [n 
(4. .  r -Âo. r)-#;- ]

^ rt APYadtrl. 105
?u: 12.4u10-

(rv.32)

r4e Ap - trepetra4 AaBnerrr4fl B qeJrrr (no ornomeurrxl H arMocùepuoMy
gaBneHuro), u,lnz; nl - troJroBrrrra AuaMeîpaJrbuoro Baaopa, ./'lr; dr'- -
nnyrpenuufi AtraMerp tqeJlu aoJroruur(a, rrJryHrr{epa unu rroprrrufr, ili
1' - HtrHeMATUTTeCHUft HOassZquerrr BssnOCTr[ ]KUAKOCTy , mzf cen; I^ -

xJIrrHa qeJrI{ BAoJrb ocn, irL; p - rrJlorrrocTb ir{nAnocrrf, nef n3.
Vueurruenne o6reua lRr.rAxocrrt B cucreMe ÀQ upn cir(arrr[ Mo?nuo

traùrra cJreAyroqzM o6paaona:
LQ:FPQ, (rv.33)

rAe P :64.10-e - o6reunnù HoaÈ$uquelrr clr(arrrfi:. p - AaBJreHr{e
?r(r.rAr(ocrl,r; Q', - o6reu MacJra B cr?rcreMe.

Cpe4uxa BeJrtrqrrna o6reunoro KooÈÈaquenra clr(arus trpuMerrffeMbrx
nprr 50o C uaceJr coorBercrByer odreunolry MoÀyJrro ytrpyrocrr4
1570 Mnluz.

Ornocrarenruoe yBefiuqeurre trJrorqaAu troueperruoro ceqeur,r.s ̂ S/S
ToHnocrelrHbrx rpy6 otrpe4eJrgerca tro ypaBuerrrrro:

I +:(#)' (Iv'34)
I rÂe A^S - yBeJrr{qenlre unoqaAn uotrepequoro ceqeHr.rfl rpy6u; ,S -

I rrnoqaAr, uotrepequoro ceqerrufl rpy6nr; p - AaBreHrre B rpy6e, n,f n2;
t dr, - nuyrpeunuù ArraMerp rpy6rr, JrL; E - MoÀyJrb ynpyrocrtr Mare-
t l,r iana crelron rpy6u, n,fuz; ôro - roJrq,rrHa creHon rpy6rr, ,n.
J Ào" roJrcrocreurrrrx rpy6 ri: qz.ruu4poB yBerr{qeuue trx ceseurrff
I nn.rrnercn {ynnrlueË nauprxennfr B MâreprraJre rpy6 u qrrJrzrrApoB

J u paccqrrrbrBaercfl tro ctreqrraJrbur,rM (foprrrylaru.

I fr Cxopocrl geùcrnran r.rrgpoMexantrBMoB orpauurruBaercff rrrApaBJrr(-
f lecruruu yAâpaMr[, BHaqtrreJrbuo trpeBbrmaroquMr[ pacqerubre AanJreur,rfl
I u cucrenre. IngpannzsecnÉù yAap Boanr,rraer rrpu peBKoM r4aMeueur{rr

I 
lrueuufl B cucreMe B peayJr[,Tare MrHoBeHHoro r{BMerreulrfl cnopooru

I t2l
I
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rroToRa t{r,IÀnocTtrr, BbISBaI{Horo 6nrcrpr,rlt BaI(pbrTr'IeM I[,'II4 oTRpr,rTl'IeilI

trpoxoArroro orBeporrrfl AJrr{ ?1(r{AnocTr[. flosËrueHue AaBJrerrufl ÂP". y
(u n,lnz) n rpydouposoAe 6ontnlofi Ânunrr, coeÂr{HerrHoM c eMltocrtK),

trpr4 trpflMoM rrrÂpaBJrr{qecKoM yAape paBl{o:

( rv .35)

( rv .36)

Lp", v:a LvP'

rÂe a - cftopogrb paCupOCTpaIIeHI4n ygapnOfi BgJIHùI sBylta B 'I1IIAK9CTII1'

n.f cen; Àu -l yueir,'reurae c*opocrlr rroro*a'. ufcerc; p' - Itilor'octr'

MacJra, nefn3.
flpnuoù rrr4paBruqecHnfr Y4aP

ycJroBrrI,1:
o6paayerca n rpy6oupoBoÀe IrPu

f e . * { ' " . " : *

rÀe ts. K - Bpel\rf i sanpblrïf l HJIarraHa; tu.o- 'BpeMfl npo6era yÂapuoù

nonuoù Asofiroù AJIIIHrT Z rpy6oupoBo4a.
TIpu a: 1000 nf eerc u glune craJlL,Horo rpy6oupono\a 5 n BpeMn

1.,." : 0,01 cen'- 
fu4pauurqecxufi yAâp BoBHr,rHaeT raHirie B roM cilyTlae, KoIAa I{I1-

JrrrrrAp 6O,'rtruOft gMKOCTI4, B I(OTOpOM HaXOÂI[rcfl iI(IIÂKoCTt, trOA BI'ICOI(I4M

AaBrôH1reM, 6r,rcrpo coe4l4nflIor cJIuHueft 6JII4Ba. On uponcxo4llr B peBy"'Ib-

Tare MrrroBenrroro Bbr4eireuuff rrorerrrlr'raJrbnofi aneprurr clr(arrlfi i+(rrA-

KOCTrr.,{. 'rn ycrpaHer{rrfl I lJrrI yMerû'rueHrrfl ruApaBJIflqecRoIo yAapa

rglJrrrg4p CoeAIIHflr1;T C IIIT:g:]/Ieft CJIIIBA rlepe3 -qpocCenruufi HJIaIIaH'

rrOCTerIeHHO troIIII?I{afl AaBJIeHI4e B I{I,IJII,IIIÂpe. YUenlrueHIIe CKopOCTR

flepeMelqelll4ff aJleKTpoyupaBJIfieMbIx sOJIOTHIII{OBbIX KJIatraIIOB 3a CqeT

upr4MeHeHIlIfl rI{ApABJItrqeCHI4x III4JIoTOB To}I(e CrroC06Crnyer yMeHbIne-

Hrrro ruÀpaBrI,IqecKoro yAapa.
Eo.utruoe BHaqeHue Arfl nopuanrnofr pa6orrr IrrApoatrnapaTypr,I

uMeer rrpaBr,rJrbHr,rù nnr6op pa6oueii irir{AKocrrr (uacna). ]\{ac,uo no46u-

paior rlranuuna o6paaou rlo BganocTtr{, Ho yqI'{rI'IBaIoT TaHiIie HaII4qI'Ie

uptrueceli u rpraca4olt (ceplr, {oc$opa u r. A.).

Iu4panuuvecxaff cxeMa yrrpaBnerrûff npeccoM

,{nn yupanJrerrl{fi trpeccoM c IrIrArrBI{AyaJrbHËrM rIpI'rBoAoNI

uptrMeHflrcT rrperrMytr(,eCTBeHIIO SOJIOTIIIII(OBbIe paCIIpeÂeJII4TeJII{' I{OTOpr'Ie

ruÂpaB.x[qeCKII ypaBHOBeIIIeHbI r,r ue rpe6ylgr BHAqI{TSJILHrIX yCunvÏt

AJrfl trepeMelqegllfl SOJIOTIII{Ra. VCunrae ÂJIfl. IIepeMeIIIe.HI'Ifl SOJTSTHI{Ha

B nopryce pacrpeAeJrl{reJltr P3 (n ru) oupeReJlfircr uo {opuy'ue:

Ps: ldslsPuaxcka ( rv .37)

rTe f æ 0,05 - Ho3ù{uqreHr rpelrrrff so"rrorHr4Ka o crelrftIr Ropilyca;

d" - nolrraua,nr,urrit AIIaMeTp SOJIOTI{I{Ra, tti Is - MafiCIIMaJIbHafl AJII{Ha
BoJToTHI{ria, Ha KoTOpyIO npoIISBOÀI4rCfl OAHOCTOpOHHee ÂaBJIeIII{e }fiI[Â-

ItOCTtr, ùt'; Pora*c - MaKCIIMa.[r,HOe [aBJIeIIIIe B CI{CTeMe' nln2; k" -

: 0,15 -.- 0,3 - HogÔ{uqueur, aaguosq[ii or roquocrl{ IlEroToBJIeHIIfl

SOJIOTHltKA.
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PUC. IV.18. CXEUU AOJIOTFÛKOBbIX KJIAIIAIIOB:

@ -- HAIIOPHbIû AOIIOTIIU$ C O6PATHbIM XJTAIIAIIOM; 6 _ PEÂYHI{ÛOHEbIT }iTAIIAE

c peryJrEropoM;
' - fiAEAJI IIJIÂ CJINBA E(ûIHOCTII; 2 _ NAEA'I ÂJI,E OTBOAA }HEÂftOCTtr; .' _ fiAHAJI

lJrf i  I loÂBoAa'I( t rAI lOCTtr.

Puc, lV.t9. CxsMbr APoccerrff:
O_C PETYJIETOPOM; 6_C PEXYJIÂTOPOM II  I IPEAOXPAHTTEJIbHùIM f iJ]A-

l IAHOM;
r-l-rpyoonpogoE AJrE rroÂBoÂa tr(EÂnocrlr; I - rp-y6onpoB-o[ ÂJrfl orBo'qâ
xruarrôcïn; , - rrpeAoxpasxr'erlm,û HJrarrau; 4, - rpy0onpoBon E{Â
fiotrHrroqeHtrÂ [Ilcraltquolrlroro yupaBJrerrÛffi 5 - TpyoolpoBoa ÂûÂ
CJIIIBA }T{IItrÉOCTII.

Puc. IV .20 .Cxeu l rTpexxoÂoBolopeBepo l lBEofoSoJIoTEûRoBoropacÛpeAeJ l [TeJ I ' I
c gûeRTpEqecRI{M ytpaBJreHlteM:

a - natropHaff Mal.rrcrpaJb coeÂtrHelrâ c EByME noJrocrÂMll ylpaBJrtreMofo qrlJItrEApA (B TICXOAHOIU

nouoÀè"&j; ô'- nâriopnas mârnôrpam'coegûueIq g,-oÂHofi Ûoûocrbro {ryr-Ellli
ï-:-'6jrl-iipïuurunin; â-l-jîpvoôuposonbr, goeEn-naeuue coorBercrBeHHo c trorrocrnMlr Ynpa-
BJIgeMoro lrnnxnÂpa, îusuefi cJrrrBa r! HafiopHoÛ MarlrcrpaJrbro'
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[prrcoeÀr,IEeEbr cooîBercrBeHHo r( rroJrocrrrM rILIJrr,rHApa, rlrlJuv. oJIrlBa
ï Hatropuoù lrarzcrparra.,{.rrn rrepeMeuleu}rfl BoJrorurrna npe4rraBua-
qeHbl TOilKAIOqI4e UJII/I T.EHyIIIIIê SIeI(TpOMaTEIITEI -/.

Penepcranurrfi BoJrorHr4noBbrû pactrpeAeJrrrreJrb c rI4ÀpaBJrr4qecKuM
yrrpaBneHtreM trpeAcraBJreH ua pv.c. lv,2l., a. Tpy6onpoBoÂËr -l nogK.uro-
qenbr K Jrr{rrr{rf y[paBJrenr,rfi, rpydoupono4rr 3 - K Jrr{Hrrr{ cJIr{Ba, a rpy-
6onponogr,r 4 u 2 apegnâBuaqenr,r coorBercrBeuuo AJrfl rroABo4a ?r(trÀnocrtr
u HaIIpaBJIeHI4fl ee A paBJItrqHLIM uoJIocr.EM ytrpaBJIfieMOrO qtrnuHÀpa
upecca.

llpra ru4paBiluqecxoM ytrpaBJrertrr[ aoJrorarirr(oBbrË pacnpe4eJrureJrb
ueo6xo4rauo ocnaqarb AorronrureJrbubrMI4 r(Jlârrar{aMlr ytrpaBJreurrg.
llpra a.nexrpuqecnoM ytrpaBJreuur,r seo6xoguuocrb B AolroJrur{TeJrbnbrx

Pnc. lY,2L. Cxeun rpexxogoBbrx penepotrBurlx BoJrorErrKoBÉIx pactrpe4oJlureneû:

a-crtrApaBJrEqecKEMytrpaBJreHûeM;6-careftrporr[paBJlûqecxtMytrpâBJreHûeM;
J-4 - cptooupoBoÂtr, coeÂuEeEEbre cooraercrBeErro c nxEtrefi yrrpaBneEûfi, tronocfE![u y[pa-
BJrFeMoro gEntrEApa, nullûefi cùuBa u trallopHoû Marucrpanbb; 5 - narpyoxû Ans coegseHtrf,
c :runnefi c.nnna; o - narpyonu AJI-g coeEqlrerrûs c rrsmeû yllpaBJleElrfi; 7 - sonorHtrHr'I
gnroroB; 6 - aneHTpoMarmrrr; s - ruApaBrEqecHtre [trJrolhr; J0 - sororEtrfioBDlË t{naIIaE.

HJratraHax oÎtraAaeT, oÀEaRo trptr 6orbnlnx pacxoAe tr AaBJIeITI{II xtIlIA,-
r{ocrrt rpeoyroTcfl oqeEb Motr+rbre sJreKTpoMarEurbr. [tpoue roro, oJIeK-
rpoMafHr,rrbr (ronxaroqlre frrrv. rffHyqrre) oqeHb 6nrcrpo (4o 0,05 cer)
rrepeMeqarcl SoJrorEtrn, qTo Ctroco6crByel BosIrIrI(HoBeEUIO rtrApaBJrr{-
qecHnx yÀapoB B ruApocrcreMe.

Haz6onee paqtrouanÊEbrM flBJIfleîcfi aner(Tpotu,qpaBnfiuecfioe (unrol-
noe) ytrpaBJleulre BoJIorEunoBbrM r{JlarranoM (pnc. IY.2l', 6). Tpex-
xo4oeofr penepcunuufr BoJroruul(oBbrù KJratraE 1.0 ocnaqeu APyME
Ir.rÂpaBJrr{qecHrrMrlt rruJroraMlr yrrpaBJreEufi 9 c a.nenrpoMarrrr4TaMlr B Anr
tropeMerqeurfn BoJIorEufioB 7 trIrJloroB. flarpydnr 5 n 6 troÂnJlroqeubr
coorBercrBerrEo r( JlurrtrsM cJruBa u yflpaBneErlfl. flocHoJrbr(y pacxoA
I,I ,4aBJreEtre )fiUÀKOCTU B JrrrEUU ytrpABJreEUff OrIeHË MaJrbr' yctrJrrle aJrelt-
'îpoMatEtrTa AJIff trepeMeq,errufi SoJrorrruKa truJlora MuErIMAJIbrrO.

flepeueqerure BoJrorlrr{KoBoro r(Jratraua L0 s.ol, AeùcrsneM Harrrerae-
nroù rHr.rgnocrlr upolrcxoAur BEaTIIITeJIbI{o MeAJreHHee (or 0,3 go 3 cett),
qoM trptr E(ecrnoM coeArrEeEull SoJIoTrruKa c âJler{TpoMarErrroM. BCleg-
c't'Br{e gToro BosMo)r(Hoolb rr.rApaBJIUqeOKI[X yAapOB B CtrCTeMe trpaKTtr-
,r('cKr{ ucnrrcrraercx. flponycrnag cuoco6Eocrb BoJrorgur(oBbIx fiJIatraEoB
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c aneHrporuApaBJltrqecKl,IM I[ ruAp aBJItrqeCRUM yIIp aBJIeHI.IeM troBblmaercE

c t40 Ào 280-560 afuuu,.
,{.rx ynpanrenrrfl EeaBloMartrSr,IpoBaEEbrMn rr{Ap aBJrI'IqecKuMI'r rrpec-

caMrr rrpr4Mellflercff peBepCI{BEbIù aOnOrsnnonrrù pacupeÂeJlnreJlb C pyq-

rrr,rM ytrpâBJleHtreM. Ha puc. IV '22, 4 rroKa3aE pacupefe;rnrenb c ùuH-
CaqUèfr 

-eooornn1ça 
B uepenfiroqeuuoM troJro)fiegtrû (upu uOlrloqu yCrpofi-

crna 5), a Ha puc. IV.22, 6 - 6es i[uncaqura troJro)r(eHr{.fi soJrorHrdHa
B rrepeHJrIoqeEEOM CoCrOflHIlIl. Tpyfionpono4nr .1, 2 w 4 . CoeAIlIIeHbI
cooTBèTcTBeHEo o JrIrHIreft cJrIrBa, nauopuoù rrvnvtefr, I{ troJrocTflMrl rII4-

JrrrrrApa. Ocesoe uepeMeqenue soJIorIItrKa ocyIqecrBJIfeTCrI c noMgn{blo
py1o.flrr{rr 3. BoeMo}fiHtl Tal(xte ApyII4e cxeMbl BKJIIoqeHIIfl SOJIOîEtrI{oBr,Ix
pactrpeÀeJrrlreJreù c pyqHbIM ytrpâBrIeHr4eM.

Pnc. I\.22. Cxeurr aoJrornEnonlilx pactrpoAeJrureneË c pytIEsIM
ytrpaBnel{neM:

@ - c ôuHcaIIûeû Sororstfia; 6 - 6eB ùuficaquu soJrorrrrrfia;
i, z, e: rpiôbnposogÉI Eufi coeÂuneÈss c ûunuefi cmlra, nanoproù
nfusitet r nbirocrÀuu uurnlrÂpa coorBercrBeugo; .? - pyftonTna y[paBJre-

'JfiE; 5 - $uficarop.

Vresnu MacJra rlepea KonbqeBoù BâBOp goJIOTEIII(a BaBI[ctr OT pa6o-

qefo AaBreÛfrs lr pacxoAa MaCJIA. ,{nr cran4aprHoË rEApoanuapaTypbr
(AasneHue Ao 5-8 Mn,f n2, pacxo,4 Ao L40 aln'uu'),qouycrtrMas ux BeJrr{-
quna paBHa 25-50 cJrLsf ùLuH. flpu atou trorepll AaBJIeHIIfl He trpeBblltralor

0,15-0,2 Mu,ltu'z.
flpr,rnquuuaJlbllafi ru4p aBILIqeCI(afl CxeMa oreqec1BegHoro tro JIyaBro-

MATNIIECKOTO trPECCA C UIIATBI4AYAJIbEI'IM trPIIBOAOM NPEACTABJIEIIA HA

ptrc. IV.23. Auuaparypa rEApaBJrtrsecKoù cxeMr,r HaxoAurc.fl B rrefrrpaJrb-

io* oooo*euuu. ilocre BHJrïoqeHrrF rrrecrepeulroro ,1 rI aKcrleHrpr'InoBoro 2

EaCoCOB BacACbIBaeMoe ItB 6axa 3 MacJIo llarueTaeTcff TpeMfi troToHaMII

K BOJrorHuKoBoMy paCtrpe,qeJII,ITenIo -16, qepe3 KgropbIft onflrb cJll{Baercn

s 6aK. floron MaCJIa OT IIIecrepeIIHoIo Hacoca ABI{?I(ercfi qepe3 qupltylfi-

qUOEH6Iù I{JIatraE HIIBHgT9 ganlenrar /8, Ofiparnblft Ky1atrag L7 u' Aonor-

EEKoBÉrft pac[peAeJ]rrrelr:D 76.

,(a.nee MaCJIO upOTeHAeT qepe3 I(aHAJIÉI B SOJIOTIIUHS I{ cJII{BAeTCff

u 6âir. floron MacJr; or AByx troprre'bnoB a*cqeHrpur(oBoro :uacoca 2

rrpoxo4ur rrepe3 o6parnrre HJIatra11ÉI A u B ycrpoftcrBa 5, uocne uero

cMeltrnBaeTcfi c troToKoM MaCJIa, EaIHeTaeMOIO JIeBLIM trOpIneHbI{oM
gxcr{errrpr.r1oBoro HacoCa II ilIecrepeugblM HacoCoM. Taxuu ofpasoM,

rlacOCbI pA6OTaIOT BXOIIOCTJTIO, trpeOAOJISBa.fl TOJIbKO COtrpOTtrBJIeIIUe

B rpydotrpoBoAax I{ KalraJrax rrrÀpoautraparypbl. 
"
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Pzc. IV.23. fu4pannuvecxaa
cxeMa troJryaBToMarEqecKoro
trpecca c trEÂtrBtrAyaJIÉEÉrM trptr-
BOAOM:

I - rr''acoc Hlr3fioto EaBfieIILrE (ruc-
crepeHllbrû); 2- E.acoc Bbrcofioro AaB-
reHr,rfl (aHcqeHrpraHonnû); ., - 6afi;
4 - IlpeÂoxpaHurerblIblii ftJratraH;
5 - qupHyJrfiquolll6lû HJraûaH rrpo-
MeE(yTOTTHOIO ÂaBJreEIIÂ; 6 - BbITaJr-
IMBATEJIT'; Z _ BùITATfitrBAIOqI4fi III4-
JrrrHÂp; 8-rnaBHlrfi nJlyltf i{ep;
9 - rfiaBE6rù IIlrJruEÂP; 10 -
HOnranrrrnlt MaEoMerp; 1.1 - noil-
leprfinBaroqtrft r(JratraH; l2 - sanop-
nrifi nranan; r3 - ooparHbrfi Hfla-
ûaE: 14. /6 - SororEuÉoBbre Pac-

ooparHbrtr HJlarIaE; ,8 - unPKyrff-
IItroIImrt r(JrâraE lrrr3Horo ÂaBJTer{tiÂ;
tg - r{aMepa; 1O - 49 - âJre}irpo-
MarflTbr; ,4, B - ooparmte lllapoBhle
fiJratrasbl: C - IrfiaBaIotrIEË HJrâilaH;
D - ytrpaBraeruufi maponoft l{JranaÊ.

17
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Vupannenue rJIaBEbrM 9 ra sbrrarnuBaroqllM 7 qulrr,rn4paMa trpecca
ocJqecrBJrfierc.fi lrptr lroMoqr,r BoJrorE[KoBÉIx pacilpeAeJrrrreneft 16
v 14 ruapolarreJrr. flocnorrny trpyx(rrna odparnoro HJranaua ,4 otpe-
ryJrupoBaua Ha ÀâBJreIrEe 1-1,5 Mn,fu,z, B Jrmr^z:r yrpaBJlerrafi rrpfi
padore HacocoB lro44eplltuBaercfi AaBJrerrrle MacJIa, ueo6xograMoe AJr.fl
ilepeAnrr)fieunÊ BoJrorutrItoBbrx pacnpe4eJrurereft (ueaanr,rcruo or lroJro-
)fienufl ruApoauuaparypu).

Inanurrft nJlyr)r(ep B na.Iruaer ouycnarbcfi trocJre BKJrrcgerrrrfl
anenrpoMar:anra 10. flpu erom BctroMorarenrsnû BoJIorIrIiIK (urrot)
15 ouycnaerc.fi, rrponycnafi MacJIo ua JIûHLItr ytrpaBJreul{fi B JIeByro
roprloBylo troJrocrb BoJrorrrr{noBoro pacIIpeAeJrrlre.iln 16. IIoc;re4uuft
rrepeMecrurca r xpafiuee upaBoe rroJrolr{eul{e, u troron MacJra rlg mecre-
penrroro v ancrlerrrprnoBoro Eacocon npoft4er qepeB rroJrocrl( pactrpe-

4enureneË 16, 14 u aanopnrrË RJratrarr 12 n paiouyro troJrocrË rJIaBHoro
r{trntrEApa 9. ?Is ilroxosoË rorocrl[ rJraBEoro TIEJIIIHApa MacJlo trpoxo4ar
rrepea troAÂep?ffuBarotr{nft xnauau 7L, oîparmrË x.nanan IJ, nuytpeu-
Hroro troJrocrb aoJrorutraoBoro pactrpe4eJrrlreJrfl 141 fr. cMemtrBaercfl
c troronoM MacJra, rrarneraeMÉrrvr n pa6ovyro toJrocrb rIuJIlrHApa (ncne4-
cTBUe qero cKopocrb otrycHaHEE rJraBEoro llnyH]fiepa yBeiltrql{Baercfi
upuMepro ngnoe).

3a 20-30 Jun F,o lroJrlroro cMbrKaEtrE upeccifopurr BfiJlloqrrrcfl rax]fie
oner(TpoMarnr{r 2e, xotoprrË nepeABlrner BnpaBo BctroMorarentnuû
gonoruun. flpz orou tuacJlo trB rrfrrlnv ynpaBJreul4.fl trepeABuner n npaËnee
trpaBoe troJro?r(eHtre SoJIoTHtrK rlzpr(yJrfiIItrOEHOrO RJratraHA HI(SI{OrO

AaBiIeEUf Il rratEeîâIoqafl JIrrHr,Ig Br'rCoRotrpouABoAtrTeJIbIrOIO meoTepeH-
Horo Hacoca coeAr4nr{Tcg c Jrr{Huefr cnusa n 6an. ,{alrnefrmee Harnera-
Huo MacJra n rnassbrft qI{Jrr{HAp ocyqecrBJrgercg roJIbKo MaJrotrpouaBo-

Ar,ITeûbrrbrM OHcr{eETpI{KOBÉrM HaCOCOM, BCJTeACTBÛe qero CROpOCTb OnycHA-
rruE IJIaBEOTO trJryH)fiepa peSHO 3aMeAJr.flercfi.

Ifo uepe cMr,rnauutr upecc{opurr cotrpornBJreuue AnuxéErrro nJryl{-
lfiepa BoBpaCTaeT, B CBHSU C rIeM trOBbrmaeTcff AaBJIeHI4e MacJIa B ClICTeMe.
I(oila AaBJrerrtre MacJra Àocruruer BeJrllql4rrhr t5*20 Mu,f *t'2, cpa6otaet
rlupxyJrfi4uoÊunrfr r{JIatrau rrpoMe)fiyroqrroro AaBJreurrfl 5, soJIorHI4n
Koroporo rrepeMecrr4rcn BJIeBo, rrpeogoJreBafi ycrrJrtre upy?nuubr. B pe-
synbTare troloH MacJra oT AByX rroplneHËKoB AKCqeHTpr(nOBOrO HaCOCa
coegtrHurcg c nuymeftcJrrlBa, a Iroron MacJra or oAuoro tropruelrbna o6ecue-
qr4Baer troBbrlrreurle AaBJIeEufi MacJIa Ao lroMalraJlbnoro (32 Mnlnz)-

Ifocre Aocrtrrfieuur reodxo4uuoro pa6ouero AaBJIeEu.s xonraxtunrfi
MauoMorp -/0 sbrxnrc.raer oJrenrpoMarnlrr 19, a rar)r{e gJler(rpoABtrra-

reJrb Eacocon-(ua pucyune Eo uoHaaan) tr Eaqunaercff BbrÀeprrtna trpecc-

{oprvrrr a corvrïnytoM cocrosnutr troA AaBneHEeM. Sanopnrrfr rttanan 12
trJroruo BâKpbrr tr Ee Aotryofiaer yrerlel( MacJra ua pa6oueË troJlocru rJraB-
Eoro qrrJltru4pa. IIIroHoBaff uoJloorb rJIaBHoro qrrJrnlrApa vepea Hna-
uaurr "/3 n 74 coel.uneua c nunueË oiIIrBa.

IJrasslrft trJlyurfiep lroAlrrrMaercfi rrocJle Bnrloqeutfi gJlexrpoMarlrtr-

rsn 10-39. flpu ororvrlrarEeraroq,afr lrfrHfr.fi. mecrepeEEoro Eacoca
coeAtrEelra c ruunefi cJrr{Ba, a troîox-r{acJra or rpex.tropilerrbnoB HatrpaB-
JreII B urTOKoByIo IIOJI0CTb rJIaBHoro qunullApa (uocltoJlblty BOJIOTHIIIR
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pactrpeAeJrr{relrfi. 76 llepeMecrrlrJlcfl B KpaûHee npaBoe, a BoJrorHLrK pac-
upeAeJrr4reJrfl 14 - B RpaùHee JreBoe troJlo,fieHl,re).

Macno lrB [rfrEmv. ytrpaBJrelrl,rff rlepea trr{Jlor ̂ BoJrornr[r(oBoto KJra-
natta 14 [poHrrnaer B lrpaByro troJlocrb Koptryca BatropHoro nnauana 72,
BCJreAcrBrre uero o6parnrrfr ruapuxoBr'Ift r(Jrâtrau B ornprreaercff, a r{Jra-
na:a C noAutrMaercn (aa cuer nepetraAa ,qaBJlelrrrfi B lroJlocrxx troÀ I,I HaÂ
xrauauou). B pesy.nrrare groro padovaa troJrocrb rllrJrtrIrÀpa 9 coegn-
Hurc.tr c tunueÉ. cJrr{Ba rlepeB BarorIKIr B aoJrorrr[r(oBoM'pacnpeAeJlureJre
14. floc;ne rroAbeMa upeccfoprvru ua 10-30 JrrilL r.brr\trrosurc.E aJrexrpo-
MarHr4T 20, n cnnzu c rIeM rlrecrepenurrù Hacoc trepeKrloqurca ua pa6o-
vraù xo4 u upouaoft4er 6r,rcrprrfi tro4:reM rJlaBl{oro rrJryu}fiepa B I,IcxoA-
HOe BepxHee noJlo]fielrrre.

BrrrarxusareJrb troAur4Maercfl nocJle Br{Jlroqerrr4rr aJrer(TpoMarHI{ToB
33 u 40. flpn arou pa6ouaa troJrocrb BblraJlnrilBaroqero l{uJrlrn4pa 7
coeÀr4rrgercfl c HarueraIoqeft ,l.utavefr. mecrepel{Hof o I'I aKcr{enrpaK oBoro
HacocoB (uepe a BnyrpeuHrre troJlocrr4 Bo Jlorrrl{KoBbrx pactrpeg e nmr e ,l.efr. 7 6
u 14). Mac;ro r4B mror(onoË uonocru rluJrr.IrrApa 7 cMerunsaercff c uoronoM
MacJra, HarHeTaeMbrM EaCoCaMrr, BCJIeÀCrBUe qeIO CKOpOCTb trOÂbeMa
Br,ITaJrnLrBaTe.n.g 6 cootseTcTBeHlro yBeJluql4Baercg. B ToM cryxlae, HorÂa
ÂJrtr lroAbeMa BblTaJrr(nBareJrff HeAocTaroqlro AaBJreIrI4fl MaCJra, COsAa-
BaeMoro rrecrepeHEbrM HacocoM (2 Mn'ln2), uocneÀnIaù uepeHrroqaercff
Ha xoJrocryrc pa6ory û Harnerauue MacJra B BËITaJIKIrBaroquù rIuJruHAp
trpor{3BoÀIrTcfi ToJrbnO HaCOCOM BTTTCOKOTO AaBJreHr,rfi 2. flepexnroqeHr,re
mecrepeEHoro Hacoca ocyqecTBJlsercfl 3a cqer AaBreHr4.fi MaCJIa Ha ropeq
rrrror{a soJrorrrr{fta B KaMepe .29 rlupnynnquolrnoro KJIarraHa 18, 4ocra-
TosHoro AJrfl trepeMerqeurlfi rrocJre4uero n xpafruee trpaBoe rlo;ro;:rieurae.

Br,rranHunareJrb orrycfiaercfl B peayJrËTare BnirroqeHlrff âJIeHTpoMar-
:nura 13. IIpr erolr BoJrorullr(oBrrfi Hlauau 76 nepenrecrrrrc.fl n Hpaùuee
JreBoe rroro)ileHfi e, IIocJle llefo uoroK MacJra oT lracocoB coeArrHr4Tcfl
co ruroxoBoft uonocrrro BbrraJIKtrBaroqero qI[JIrdHÀpa, a pa6ouan troJrocrb
r{r.rJrr,rrrÀpa - c Jrr{rrr{eù c.lrrasa (uepea troJrocru BoJlorlrl{}toBoro pacupe-

AeJrr4reJrfi LtI). Pa6ouafi troJlocrb BbIraJrKI{BaIoq,ero r{IlJIuIrApa coeÀLr-
HeHa c iluuuefr. cJruBa s 6aH s reqeHue BÉIAeplrffiu troA AaBJIeHuelr, 6na-
roAapfl qeMy trpeAorBpaqaercfl trpoIrBBoJIbEÉrft troÀbeM BbrraJIHr{BareJrs
trpu trpocaquBaHuu MacJIa qepes HetrJroTHocrril B rl4Àpoatrtraparype
r{ BbrTaJrKIrBaIOqeM rIr,IJIr,rlrApe.

Paarenr rr cMbrnalrue upecc(fopMbr trptr troÀtrpeccoBl{ax ocyqecrB-
Jr.flercfl r{Aeurr4rrHo rro4beMy r4 otrycxalrrrlo (ua pa6oueu xogy) uanuoro
rrJrylrx(epa. B cnyuae HerrcnpaBnocrvl \riln ornrrcqeur4fl KoHTaKTHoro
MaEOMeTpA AABJIêEI{ê B CI{CT€Mê BO BpeM.E B},IA0p}I{KI'I IIOA AaBJIOIIIIOM
Mo?fier lrpeBblclrrb AotrycrrrMoe. B arou cryqae cpa6oraer npe4oxpaurr-
tenrnrrËr(JrarraH 4,c'pacmnas raa6uroH MacJIa Ea cJIr{B n 6aH.

Orexrpuuecnafi cxeMa ytrpaBileuufl trpeccoM o6ectesunaer aBToMarI{-
qecxoe BbrtroJruerrrre 6onrmr,rncrBa otrepaquË npeccoBalruff, a ran)fie
aBTOMATUqeCROe BbrKJrnqeHI{e A BHrrOqeHIIe aJIeRTpOABr4rareJrg Bo BpeMfl
BbIAEP}ITRII ]IOA AABJIEHITEM.

IdurnorpauMa rroJr yaBroMaruxlecnoro trpecca c urrÀrrBI{AyaJIbIrËIM rIrA-
paBJrr{qecnrrM rrpI,rBoAoM npegcraBJreua rra puc. IY.24. Anroilrarrasecnu
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BbrrroJrlrfrorctr cJleAyrcIql,Ie otrepaIII4I4: orrycKarlrre rroABI{?nHoù frJrr{TËI
upecca Ha xoJrocroM xoAy (1), saMeAJreHIroe otrycfiaHI{e uoABIr?T{-
Hofi rrnnrbr (2), nu4epxrxa upecc{opMÊI B coMl(IryroM cocroflrauln B Teqe-
rrrre otrpege.rreuuofi uayabl (.?), neo6xoArrMoe HorrlqecrBo troÀrrpeccoBon
(4), nu4epmna npecc$opMbr troA AaBJreIrneM (5), paarcru npecc{opur'r
troÀ BbrconrrM ÂaBrreurrerra (6), 6ucrpr,rfi uo4teu uognzrmuofi trJrrrrbr B l{cxo4-
rroe Bepxuee rro,tIo;.fiel{rre (7) u troAbeM Br,rraJlr(r{Bare.nr (8). B noauqura 9
trporraBoAr4rcn (npyulryro) crelr c upeccifopubl ornpeccoBalruËIx r{ Br,rroJrn-
nyrbrx rasgernfi, a raxlr{e oqr{crxa upeccSoplrru c)fiarËIM Bog4yxoM.
Onycnanrae BbrraJrnr{Barena (10) uporrcxo4ldr uocJle rra}fiarrrf, I{a coor-
BercrByroqyrc HHotrr(y ytrpaBJreHr4fl.

, Speuç
Pvc. lY,24, Idnnrorpalrrua pa6orrr troJryaBroMarrsecroro npecca c trrrArtBn4yaJlb-
rrbrM trprrBoAoMl
t - otrycriaHûe tloEBuritllofi [Jrr4TbI IIoA lruBtrl4r\r AaBJreHr4eM; 2 - saMeAreEHoe cMbll(aHrre ]Ipecc-

ôopMbr; 3 - BbrÂepE{r{a npeccÔopMbl B saMfiHyroM cocroffr{rrIn; 4- IloAupeccoBfitr; 5 - BblÂepr*(fi4
riog gaauenuelr; 6 - BaMeAJreIrHoe pasMbrHaHue npeccùopMbr; Z - floÂbeM troAButnHofi flrurbr
n t4cxoEHoe cocroEHrre; 8 - noEBeM Br,rtaJrHIrBareJrE; 9 - BbrAepÈ{fia BÉrraJrHuBaîeJrfl B BepxEeM
roJroxentrE; t0 - onycHalûe BÉrraJrHrrBareJrfl; lItB - SI|B - HoHeqHr're u fiyreBble BÉrftJtro-
TIATCJIlI.

llo;ryanrouarra.recHr,rù pexirlM Bapbl4pyercfl B BaBrrcnMocrrr or HaJrrr-
qr4fl noÀtrpeccoBon: 6ea uo4upeccoBoH, c lroÀtrpeccoBHaMrr 6ea uayarr
r[ c rroArrpeccoBRaMr{ rlocJre [ay3r,r. flpu uolyaBToMarl4seoHoM peH{r{Me
rrpeAycMorper{o aBToMaTr4qecKoe ytrpaBJrerrue rI{ApaBJrl{qecHI{M BbrrâJrKrr-
Bare.{eM. flpra aHcnnyararlldrr upeccÔopM 6ea nr'rranHunarorqeù cl4creMbr
ytrpABJIeHI{e BbITaJII(IIBaTeJIeM BLIKJIIoqâeîCfl IIpII trOMOtqu trepeKIIOtIa-

reJrfl peÆir{Ma pa6ot. B anenrpuuecnoù cxeMe yrrpaBJleuuff trpeccoM
ilpe,qycMorpeno ycrpoficrno, npe,4orBpatr{aroqee Hapymenne rexrroJro-
rl4qecRoro peH{rr1\'ra IIpeccoBaHrrfl.

,{.'rn anrolrarrdqecKoro peryJrrrpoBaHufl reMtreparypbr upecc{opMÊI
Ha rrpeccax c r,rHAI,rBr,rAyaJrËI{brM trpEBoAoM trprrMeHflroTcfl Àr4JIATOMelpII-
qecKl{e TepMoperyJrflToptil, noHTanTHbIe MaHOMeTpUtIeCHI{e TepMOMeTpbr'
I(OHTaKTHLIe IaJIbBaIIOMeTpbI II JIOTOMeTpLIT AJIeHTpOIIIIbIe trOTeHIIIO-
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MeTpbI, a TaHrI(e MHOrOTOqeqHbIe aJIeXTpOIIHLIe 
"rUoU"" 

AI{CTaIIqIIOHHOIO
ytrpaBJIerrE.E. SneH:rpuuecnr,re cxeMbI BKilroqelll(rr TepMoperyJrgTopoB
alraJroruqEbr cxeMe aBToMaTIIqecHoro peryJlr,rpoBaEnE TeMtrepaTypbl Ea
trpecce c lpytrtroBËrM rrprrBoAoM.

Oresecrnennbre rrpecchr c [rrAuBI,IAyaJIbHbIM trpI{BoAoM o6opyAoBaubl
aBTOMaruqecHr.r ytrpaBJrgeMbrM rr4ApaBrtrqecKuM Br,rraJIRI{BaTeJIeM. flpeccrr
gnctrJryarupyrorcg trpu AaBJreEIirI{ MacJIa 32 Mn'ln2' fragpannnvecnuft
4ucrpn6yrop cocroltr B ocHoBHoM I,I3 rr.rApaBJruqecHofi so.rlorrrtrKoBoË
ITaEeJIU C AJreRrpOruApaBJrarIecHnM ytrpaBJleHrreM. IlOC.ne4nrae MoÀeJIu
OTETIECTBEHIII,IX ilPECCOB OTBEqAIOT IIOBbIIIIEEHbIM IPE6OBAEIT.gM COBPE-
rlennofi rexuoJrorrrrr upeccoBaHrra (ra6n. IV.4).

Kportae paccMorpelrnbrx troJryaBToMarrilqecxr4x rrpeccoB c Ilrl?r(HI[M
pactroJloE(elrr4eM alrtraparypËI AJrfl r,IlrAlrBl4AyaJrbrroro ruÀpaBruqecftoro
lrpr,rBo4a (ct. pac. IY.l4) ilpuMeHflrorcfl raft?fie trpeccbr c BepxElIM
€e pactroJro)fieHIireM.

flonyanrouarraqecHraù rrpecc c BepxHIrIM p acrroJrorxelrlleM atrna parypbr

ÀJrfi r4lrAr4BrrAyaJrbrroro rrrApotrpuBoAa rroHasaH Ha prrc. IV.25. CAaOen-
rnft ruecreperrno-cnalrbqarr,iù nàcoc 2 pacuoroxteu B MacJrflHou 6axe ./3,
ua nepxueù u doxosoft crennax Koroporo ycralroBJrerbl eJlexrpoÂBr4ra-
renn L r4 r(Jratraurro-aoJrorurrr{onuù 4racrpndyrop 3.

Aos Bepxuero craJlxuBalrun ua4ennft upeÂycMorpenbr -yuopr'r 4,
a ÂJr.E MexaHl{SrrpoBaHlroro rrr4}firrero BbITaJInI{BaHULfr - Trrru 7-, I{oTopbre
lo4 4eftcrnzeu uognuxruoË unnrrr 5 no4nuuaror rpaBepcy 12 u coegn-
ueunrrfi c Hero BbrraJrxtrBaren:o 70. ,{rn uala,qoqH},rx pa6or npu ycra-
rroBne r[ cbeMe upeccipopltn trpe4ycMorpeua BoaMo]r{Hocrb pyrlHoro
no4beMa Ll ouycxarraff Br,rraJrnrrBareJrfi trprr rroMoq,E mecrepnl,r 77, trve-
roqefi BaqetrJreur{e c ay6uaroft pefrroft BbrraJrr(rlBarens. B nurue upanoË
,crofinu trpecca pacrloJromeul'r MalroMerp 6, a.neHrpoMarur{r 9 { opn-
xuua B AJrfi aBToMarl,rqecnoro paabeMa trpecca, a B Irulre nenoù croùHu -

rpu6opu rd aJrexrpoatruaparypa AJI.a ytrpaBJreufiff llpeccoM III o6orpe-
nou upeccQopMr,r.

,{.rra rra4panrl4rlecnoro [pr4noAa lrpecca o6rrqso fl pltMeuflercfi cABoeË-
rttlfr uacoc, cocrorquft ras uoprunenoro fi rllecrepeHrroro nacocon. O,qnu
r{B BaprlauroB cÀBoenuoro Eacoca troHaBaH Ha pr4c. IV.26. ,{nr'ur'ieuze
Ha upr4Bo4noft san 78 nepegaercfl or Beprtrr(aJllno pactoJlox{euuoto
,ifnauqenoro aJrefirpo4BrrrareJrfl qepea eJlacruquyro Myùry 19. Ha cpe4-
rrefr sacru BaJIa ycrauoBJrena Inecrepnn L7 uacoca HuBKoro ÀaBJrenlrfl.
Bropan mecrepufl, r,rMerolqafl BarletrJrelrrlte c uepnoù, upu pa6ore Hacoca
Bpaqaercfi Ha rro4rurrnurrxax Bonpyr ocu 76.

K aHclleurpzxosoit noncoJllt BaJra rlprrnpeuJlelrbl crrMMerpllquo ABe
,cr(aJrxr{ 12 s.acoca Bbrconoro AaBJreur{fl. flpu npauleul{rr rpr4BoAl{oro
BaJra MacJro Bacacr,rBaercfr vrl 6aHa uepea Sunrrp -20 n ruecrepeuurtft
Hacoc, noroprrft HarHeraer ero uo fialraJraM A n B B HJIanaIrHrrIe nopo6xu
4. Sxecn uoroH MacJIa no[IrrrtMaer BcacbrBaroq,ne 7 n [arl{erare"Illunre 5
ï JrarraHBr E Eaup aB Jrfl ercfl n H JrarrâEHo-so Jrorrrr{K oBoUy 4UCrpra6 y r o py 1 3
c pblxra)fiHbrM ytrpaBJIeHueM.

B saBtrclrMocrr4 or rroJro)fieuufi IIIToT(oB 14 gvæpu1yropa MacJIo
Harneraercr n pa6ouyro rrJrtr rrrroxoByro troJrocrb rJraBlroro qra;lun4pa /5
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IIAPAMOTPbI

Ycufltre, rflt:
fipecca .

o6paruoro xoAa

BbIIA JI T( I,I B ATCJI E

XoÂ noÀBu}}{Eoft nnr.rrr,r, cil . . .

Clropocrb no[Br,rF(nofi nttu,tÉ,t, unl cex:
IIPN XOJIOCTOM XOIIE BIII,I3

D padoqeM D ll

') nolT,eMe

XoA BblTarKfiBareJrfl , c,tt

Cropocrr, BbrraJrr(rrBareJrE, il"il| ccÊ:
rpfi rroEseMe

D ollycftalll{tr

Mafi cl,IMarbEoe paccrosHrre MexEy rrJrlrraMr{, ctt

PaBMePbr croJra, cJ}i

Bbrcora crona Ea[ ]poBseM rroJla, cri

MorqEocab aneHrpoÂBtrrarcItrfr , Eam

faoaptrrsHe PaBMePbr rrpecca, ,lt

Bec npecca, æÎû

Tadtuqa IV.1
TexHl{.recrue xapaRTeprrcrfir(tr oreqecrBeHlrbrx llpeccoB c nHArIBnÂyaJIbEbrlt{ rulpaBJrrrqecftuil IIprBoAoM
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Puo. IV.25. Ilpecc c BepxEtrM paclroJro)r(ertreu lracocno-
pactrpeÂeJrtrreJrblroro arperara AJIE rrlrAtrBtrAyaJrbEoro IIpu-
BOAA:
J -aJreHÎpoABr{rareJrb; 2 -ttacoc; 3 - Eûcrpu6ylop; , -ytrop;

5 -rro[Brr]r{traE IrJInra; 6 -MaHoMerp; 7 -TÂra; 8-EpyrfitrHa;
9 - gJrefiTpoMarHET; ,0 - Br,rraJIKEBareJrb; ll - ItrecrepHfii 12 -

rpaBepca; Jt - 6aK.



Puc. IV.26. C4roeuunii mecrepeEu<>c$aJrrgatnfi Eac(r Anfl Er'AtrBu4yanbuoro trpuBo4a rpecca:
1,9- . [p ] ï { I rHr ' I ;  t - I x ro f i ; -4  - I i J Ia r raHHagI iopooHa;5-Har l le ra reJ lbnr tûxnanaH;6- rpeÂoxpaHrr rc r r ,Hbr f i  

} i J ranaH;  z -  Bcach l -
Baroquû. KJIanaH; I - Ttra; _9-- soJrornult; .10 - ôlrrbrp; lJ - oTBepcrr.r.s; 12 - clalra;'6 -: lraciplr6Vt:op; J4 - ruTonu; tj -
rraanblfi llrnuxrp trpecca; 16 - ocb mecrepeuuoro aacôca; 17 - uècrepna; ld - BaJr; r's - srraôiuqËtt"lrv&ial a, a-- Hâsïru.



11pecca. ]tor4a B cBflBu c cotrporr4BJreHI{eM ABI4xteHIrIo troÀBll)riHoll rrJItrTtI
lîpecca ÂaBJreHr4re B urÂpocrrcreMe Bospacraer Ao 1,5 Mru'f U2' ÂaBJreHI{e
MacJra troAHIrNIaer -roxra 3. IIpu arornl upyxranlr 2 6xraualorcfl, a rstm 8

rrepeMerqarcTCfl BBepx II trOAHI[MaIOr q1IpKyJIflI{I49IIHLIû SOJIOTIIUH 9.

B peay.nr,raTe IIOT9II MaCJIa OT meCTepeIIHOIO HaCOCa HaIIpaBIlTCfi IIa

ciluB qepes orBepcrlr.E "1./.

Pnc, IY,27. Itrananno-sofiorullnoBt'Iù Alrcrpa0yrop trpecca c llIrAE-
BIIAYAJIbIIbIM trPUBOAOM:
I - Hacoc; 2,9, 11, 15, 16 - nananrr; 3, 5 - pe[rerfir{; 4, 6, 8- - HJIatrasÉI;
z - masouerÈ; 10, 12 - lpf,6oupoBoÂbl; 13, 14 - ÛrroKÛ; 17 - ql'rJrl{HÂp;
l 8  -  6 a H .

f loc.ne roro? KaK AaBJrelrue MacJla BoBpacrer Ao HoMI{HaJrbHoro,
colriMercfl trpyErr,rHa 7, a rfira B uo4uunetcfl enle Bbrlrre u SOJIOTHI,IK 9
ornpoer BcacbrBaronlufi liratrau 7. B peey;rlrare rlaruetareJlbuafl JrI{HIrff
Or Cr(a"rr6ft HaCOCa COeAIIHIITCfl C ;Imn14eir CJIIIBa I{ HaCOC BIICOK9TO ÀABJIS-
rrr4fl 6yqer pa6orarr, BxoJrocrylo. O6rrqso oAHy r.I3 trpy?fiI{H -1 ycrauannra-
Balor Ira AaBJrelrr{e 75-20 Mnf n2, a Bropyro - Ha BeJIItrrI,rHy pa6oqero

AaBJreHr/rfl. Bc.[eACrSIde eroro IIpoucxoArrr cTytreHqaToe nepeKilIoqellr're
cHaJroK HaCoCa Bhrconofo AaBJreIrrr.E Ira xoJrocryro pa6ory' Ec;ru Aanue-
Irrre B cucreMe trpeBblcrlT MaKCI{MaJrbIrO ÀOnycrrruuft upe4ur' orKpoercfi
rrpeAoxpaHrrTeJrr,Hblft HJrarraH 6.- 

IIIrôxra 13 u ltl I{rIaIraHIro-soJIorHIdHoBoro Âr4crpl46yropa (puc. IY.27)
Moryr aar{rrMarb Hr4}fiHee, BepxHee I4 HeiïTpaJIbIrOe trOJro)fieHrlff. flp"
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fiuxtrreM toJïo]fierrr4tr mToKoB MacJro, EaIHeTaeMoe ctrapeHHbrM HacocoM
./, upoxo4nr rrepea KaHaJr 2, ornepcrufl B pemerr(ax 3 n 5, nauan 9,
rpy6ouponoa L0 n BatroJrufler padouyro troJrocrb rJraBrroro ryunnagpa 17
ilpecca. Macno trB Inror(oBoft nonocru r{rJll{rrApa B},rAanJrr{Bâercfl rrepea
rpydouponog 12 n KaHaJr 11 gncrpn1yropa, tro4ur4Maer KJrarrau 4 u cve-
rrrrrBaercfl c rroroxoM MacJra, HarneraeMbrM EacocoM r pa6ouyro rroJrocrb
rJraBuoro rluJrrruApa. B peaynlrare ororo cnopocrË ouycnanr4s rJraB-
HOIO rrJryElr(epa yBeJltrqr4BaeTcg trpuMepHo BABoe.

Ilpra nepxneM troJroxrerrar4 ruronoB BrarraJre troÀHrrMaercff p aarpyaoq-
urrft rrauau 6, ncne4crBue rlero AaBJreHtre HaÀ HJranaHoM pe3xo crru-
)r(aercfl. 3ro uoenoilser 6ea 6onrmoro ycvJrvrs. troAuflrb ruronou .13
ocuosuoft BoJrorntrKoBuft yceuenunrft xnaran 8. O4nonpeuenuo troA
,qeftcrnueu rtrrona 74 tognmuercs nnauan 4, ornpbrBafi rrpoxoAuoe
orBepcrrre B ceAJre. B peaynrrare pa6ovan uoJrocrb rlr,rJrr.ruApa 17 coe4n-
tavrrcfr c nunueft cJrrrBa s 6aH ./8 (uepea rpy6ouponog -/0, xauann 9, 15
n 16), a ruronoBafi troJrocrb rlr.rJruHÀpa - c Hatropnoft uarracrpaJrr,K)
Hacoca (uepea rpy6ouponog 12, xauaru 77 u 2), m uansrrù nJryrrx{ep
BMecre c rrogBr{}rtuoù nnraroft npecca lro4lrrrMercs B lrcxoAHoe troJro?r(eHrre.

B nefrrparËHoM troJro)fieHutr ruronu 13 n 14 cJrerna rrpntro4rrflrr,r,
BCJreACTBrre qeIO Hauopuafl MaIr{CTpaJrb EaCOCa CoeAr,rnfierCg C nUUUeft
cJrrrBa n 6an "/8. Hauoplrafl Marl4crpalrr Hacoca uocroflHlro coeAuuerra
c uanouerpou 7.

s 5. IIPECCbI AJrff TPAHCOEPIIOTO TTPECCOBAHTTfl

,{rn uepepa6orHra peanrouJracron rpauc{epubrM trpec-
COBaHIIeM trpIIMeHgIOTCfl: BepTIIKaJIbIILIe ilpeCCLI C HtrHtIII{M rpauC$ep-

HbIM TF'JItrIIAPOM; IIPECCOBbIE YCTAHOBKI{, COCTOflU{NE I{3 qEPBflqHOTO

IrJrI{ trOprnHeBOIO trJIaCTUKarOpa I[ BepTr{KaJrbEOrO IIJII4 rOpItSOHTaJrbHOrO

rrpecca; xotu6zuupoBasnbre ycrauoBnr4 4nn ra6,neu4poBaur[.ff, HarpeBa
MareptrâJra rr ero Brrpbrcna tropluueM r{B o6orpenaeuoro quJrrruApa.
Hr.rxe paccMarprrBarorcfl ABa rrepBËrx rr4tra o6opygonaurar.

Vnunepcanbrrr,re trpeccbr Bbrtrycnaer, rraupuMep, aaBoA <TOS Rakov-
nik> (TICCP). âro Irpeccbr ruua CBA-100 u CBA-160 ycnirueru 1000
u 1600 ntr' Anfi r(oMtrpeccrrrorruoro ra rpauc(fepuoro upecconasrrfl. Xapar-
reptrcrtrr(rr âTux u uoAodnrrx uM MaIrIuE pffAa Apyrux crpaE trprrBeAeuhr
n ra6.r. IV.S.

Odqnft BrA yuuBepcâJrbrroro trpecca ruua CBA-I60 trprrBeAeu Ha
puc. IV.28. Ilpecc ocHarqen DilenrpuqecfiuM tryJrbroM -/ asroMarr{atr-
poBarruoro ynpaBJreur,rfl rr arperaro:llr.4 gln uu4lrBrrAyaJrÉIroro rr,rApaBJrI[-
trecnoro trpr.rBoÂa.,{rn nepxuero craJrnuBanufi ortrpeccoBaunblx uBAe-
:ruù ycrauoBJreubr yuopbr 2, pr'nny r(oropblx Mo?r(Ho peryirupoBarb.
Soua upeccSopuu cfiepeAr.r rr caaAn Banpbrra trpeAoxpaurrre;rbubrMrr
peruerHauu 3.

B suxu{eû qacru trpecca p aaMerqen yrrrrBepcaJrr,urrû rra4p aanuqecxraft
r{r,rJruu4p, Horoprrù B BaBlrcrrMocru or ycralroBJreunoro ycltJlufi Mo}I{er
rrcrloJlbsoBâTbcr AJIE BbrraJrnrirBanr{g r4aAeJrr4ft na upeccrfopunr n [\ilfl
Bnpbrcr(a MareprraJra n upecc{opMy rra odorpenaeuoro rpanc{epnoro
rIr{nErrApa.
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Ta6"rurya IV.5
îexs[qeenne xapaareprrcrrran yEtrBepeaJlbEbrx rrrÂpaBnrlqecrux trpeccoB
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Pnc. IV. 28. O6qnË BUA ys[Bepcarlbnoro aBroMârlrorlpoBanroro
trpecca c nHAtrBItAyaJrbIrrtIM trpEBOAOM:
I - tryJbr ynpaBJreHrrrr; 2 -yÛopbl; 3 - ÛpeÂoxpaHrrreJrblrhle pe[er-

xra: 4 - arperar ÂrE rt4ÀpaBrllqecKoro uplrBoAa.

Puc. IV.29. Vnunepcanr,unù rtr4pauusecxrlfi UlrJlrIHAp Arl-É
trptrBoAa BrrrTaJrKIrBATeJIÂ tr flopUrÉfi TpaEc{pepHoro qI{JrrrHApâ:
I - uarpy6oH; 9, li-Hraûallbr; 3 - TÂra;4 - 4û"'1ûH[p; 5,6 - rair'
Hrr; 7 - sryirxâ; I - orBepcr[e; 9 - ropInesb; ]0 - trorocTr';
19 - pyHoET(a.
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B rou cJlyqae, RorAa IITIJIT,IHAp l{ctroJrbayercfi. Anrrt rrtrH{rrero BbrraJrnrir-
BaHl(E ua4enuù (puc. IV.29), upu noMoqrr pyr(oflrnrr "12 perynnropa
ycrarraBJrrdBarot neodxo4uMoe AaBJIeHrre MacJra B rlrrrepBane 012-
2,A Mn,f n2, qro cooraercrByer ycûJrrrrc BbrraJrnrrBaurag 5-50 nr. Macno,
Harr{eraeMoe B uoJrocrb -/0 uacocou, trocryrraer BareM B troJrocrb rtrApaB-
rllqecnoro r{uJrunÀpa 4, uogummar tropmerrb 9. 9acrr MacJra trponunaer
rlepea BaBop Mex{Ây r{JratrarroM 77 u ero ceAJroM rr rrarrpaBJrfiercfi Ha cJrrrrB
rrepeB trarpydoH 1, BcJregcrBrre qero AaBreutre B r{rrJrrrnÀpe Ee troBbrlnaercfl
Bbrrrre SaAarrHoro.

MaHcrauanrurrfr xo,4 BbrraJrxuBareJrn paBeu 200 nn. flpra gocruxe-
Hrrrr troprnneu 9 ucxo4lroro Bepxuero troJroxreur,rn raûxa 5 yuupaercr
r raùHy 6 (xax tronaaarro na nenoù troJroBtrHe pncyuxa). B peaynlrare
peardonan r.sra 3 c HJratrarroM 2 topzuuaercn, coodq,afi troJrocrb rlrr-
JrrrrrApâ I co cnmnnoft .ruuueù.

IIpu rpanc$epuou trpeccoBaur,rra raa4e.nuË Bo BryJrKy 7 ycrararnu-
Baror rpauc$epuuË qrrJrrrrrAp c tropmueM AuaMerpoM B0 nn u oJrer{rpo-
o6orpenou.,{rn coe4nnenr{fl BbrraJrnr{BareJrfi upecc{opurr u rpauc$ep-
Horo tropmEff c rropûseu 9 trpeAuaanaqeno pesr6oBoe orBepcrne 8.
B srolu cryrlae KJrarran 11 aaxpnrr u AaBJrerrtre ?r{rrAnocrr4 n rlunungpe 4
Aocri4raer 25,5 Mnlnz, qro coorBercrByer ycrrJrrdro Bupbrcna 618 ntt,,

,(nx ynpaurerrns trpeccoM rrpraMerrflerc.fl BoJrorrrrrnonrrù gucrprdy-
top (pr.rc. IV.30). Vnpan.nenue rJranrrbrM rIrrJruHApoM trpecca ocyrqeorB-
BJrflercfl BoJrorHr{KoM 76, a yupaureur{e BbrraJrnrrBaroqurvr (rpanc{epunrrra)
r{trJrtrIrApoM-aEaroruqEbrM SoJrorHr{KoM, pactoJlo}ItelrlrbrM trapaJrJreJrbHo
u ltopulyce -/7.

,{rn ocenoro trepeMeqeur4.E goJroîEunoB ycrauoBJrerr sJrenrpoABrrra-
tenn 74 Mo\gss15lo 175 em. SneaAouttz 12 u L3 aJrenrpoABrrrareJlfl
u {puHquonnrrx uy$r goJrornunoB coeAr,rueur,r qetrbro. O6rruuo npr
BpalqeEurr ABuraTeJr.fl gBeSAoqxu SoJIorrrI4r(oB Bpaq,aroTcfl BxoJrocTylo.
flo4 geËcrnneM aJrenrpoMarur{ra B sHrlosaercn n padory {pnnquouuaa
uy{ra 7L, u Marorrrraff rafina 10 l*,aswuaer Bpaqarbcfl, trepeMeqaÂ
nnur 9 rrr coeÂurreusbrft c rrr{M BoJrorrrnn 76.

,{nx ouycnautrff troÀBtrxnoù unrarbr trpecca BoJroruûn "/6 nepervre-
qaercfl BrrpaBo. flpu arou MacJro, sarrreraeMoe HacocaMr4 uepea rpy6o-
rrpoBo[ -15, xananrr aoJrorrrunoBoro Âtrcrprr6yropa ra rpy6orponog 7,
BatroJrufier pa6ovyro troJrocrb rJrâBrroro qrïJrtrH4pa. Brr4anlrunaeMoe rra
mroxonoft troJlocTr{ r{I4JrtrHÀpa MacJIo cMernlrBaercff c troronoM MacJra,
HarneîaeMbrM HacocoM n padouyro rroJrocrb qr,IJrrrrApa, BcJreÂcrBue qero
cnopocrb orrycnanuff uo4ararxnoft lrJrtrTbr coorBercrBeuuo yBefiuqrlBaercfi .

He6onrura.s qacrb MacJra fiponuftaer qepea KauaBnrr aotorunxa -76
rr HarrpaBJr.fleTcE Ea cJrtrB B 6aH. BnaroÀapff gToMy B cilyrrae yreqeK
MacJra na pa6oueË uoJlocrr,r qr.rJrrru4pa B lrrîonoByro Bo BpeMfi Bbrgeplr(Hr
rroA AaBJreHr,reM ycuJrue trpecca Ee yMeEbmaercfi BcJreAcTBue nportrBo-
/{aBJIeEuf rurononoË troJrocru.

flpra aaurranr,ru trpecc{oplunr ÂaBJreurre B rlrrn}rrrgpe Haquer troBbr-
Inarbcfi, rr tro Àocrtr?r(euum2 Mu,lnz qrrpnyJrflr{rrosnuft r(Jrarrau coegrrrrrrr
OCHOBHyIO qa0Tb trOToKa IIaCOCa OO CJII4BHLIM IIOTOITOM, OCTaBJI.fffl IIeOOJIË-

myro qacrb AJI.fl trr{Tanrrg tropmueBoro Hacoca. Maxcuua.lrruoe AaBJrerrl4g,
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Puc. IV.30. Sotot-
nunonnrû Atrcrpn-
6yrop yaurepcanb-
EOTO ABTOMATEBE.
poBaEEoro upe6ca:
J , 2 - f t n a t r a E r ; 3 -
tropûerrb; 4, 7, 15 -

rpy6otrpoBo[È; 5,6 -
r(alraJlÉr; I - aneKfpo-
MarrrET: 9 - BIIEt;
t0 - Maf,osEaâ raûft4;

tI - ÔpsKqEoItHaE
Myôra; 12, lJ - 3Be-

TpoEstrrareûb; 16 -

sOJrOrEsr(; IZ - fiop-
IIyc.



lotrycKaeMoe trpr4 padore noprnHeBoro Hacoca, paBlro 35 Mu,ln2, oAHaKo
trpu axctrJryararlutr trpecca AaBJreHr{e MacJra He rrpeBbrlnaer 32 Mn,ln2.

flocne onouqareJrblroro BaMbrKanr{ff upeccSopunr fi troBbrmeur[fi
pa6ouero AaBJrenr.rff MacJra Ao BaAarrnoro suaqeurrfl soJrorurrn -16 ycranap-
JluBaerofi o ueùr:panruoe troJlox(eulre, a pa6ovan troJlocrË r.rraBuoro
rlr{JrrrHApa orAeJrflercff oT pactrpeAeJrr{reJrfl u Hacoca, Horopuù Moir{Ho
Bbutrloqarb Bo BpeMfi BbrAeplr{Kr.I rro4 AaBJreHrreM. B rugpocracrerrly
upecca BKrroqeu TaKE(e xonraxrsr,rft MaIroMerp, o6ecnesrrsaronlr,rft anro-
Marrdqecnoe yupaBJrerrfte o4uofi r.rJrrr AByMfl rroÀnpeccoBHaMtr.

Puc. IV.3t. O6rqnfi BUA rrpeccoBoù ycraroorur c rrep-
BsqrrbrM trJrâcrnnaropoM AJr.Ê rpauc(pepuoro trpecco-
BAEfrfi.

,{na paaseMa trpecca soJrorrrrrr 16 nepeueqaercff BJreBo. flpu arou
rroÀ AaBJreHr4eM MaCJra trOprtreHb 3 uepenlerqaerc.fl BJreBo, ornpbrBa.E pa3-
rpyaouurrft / u ocnosuoË 2 Hnanaubr, a padouar troJrocrb rJIâBIroro
rluJrnHÂpa coeArlHflelcfl co cJrr{BHoù uunraeù qepe3 fiaHalH 5 u 6. N{acno
r{s Hâtropnoft ruarzcrpatu 15 HacocoB uepes rpy6onpoBo4 4 satroruser
INTOITOBYIO IIOJIOCTÉ TJIABIIOfO I{IIJIIIHAPA, IIOAIIIIMAfl trOABII}I(IIYrc trJIIITY

lla ueodxoArlMyro Bnrcory. flocre âToro BoJrorsnn 16 ycrauanrunaerci
n neûrpanrHoe rroJroxr€Irue u paateM trpecca rrpenpalqaercff.

Anarorusuuu o6paaou nropoft BoJrorrrrr( ytrpaBJlser Hu,fiEEM r1u-
nuHApoM rrpecca.
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llpecconax ycrauoBna AJrfr. rpaucSepnoro trpeccoBanr,Ifi pealtro-
trJracroB, troriaBaHrrafl Ha pl,rc. IV.31, cocror{T r,IB BeprxnaJlËIloro rrrgpaB-
JII4qeCKoIo trpe00a C I4IIAI4BI'I,[yaJIbHI'IM trpABOÀoM It IOpIISOHTaJIbHOTO
qepBflqHoro trJracrr{T(aropa. Macr.EIIbrù 6âR rr.IApotrpfrBoAa c AJIeKrpo-
ABrfraTeJIeM, HACOCaMTI BbICOHOTO U Ur{3KOrO AaBJIeHrIfi, pa0ilpeAeJrI{TeJIb-
Hoù ruÀpaBnnsecHoft a[trâparypoft n nnauaHaMr4 AJItr peryJlllpoBaul4fi

AaBJrerrr{ff rr c}topocrlr ycral{oBJren r nepxueii qaoru trpecca. flpecc
r4 rrJracrtrr(arop rrMelor oAuy o6ulyrc craur{Hy. fta,4paurrauecxue lltrJrulrApbr

ÀJrfi cMÉrKaF'vrfi. vÎ SatrTpaErrfl upecc{opunr, a raK}r{e ee pasbeMa pactroJlo-
,r(eEr,r B BepxIIeË qacru rrpecca, a B r{r{x{Heù - rpauc{epHoe ycTpoficrno,
cocroflqee rr3 rI{ApaBJrI4rIecKoro IIp]rBoAHoro qI,IJIr4rrApâ I{ Marepr{aJrb-
EOIO qI{JItrIIÀpa C IIH}I{eKIIIIOHHËIM IIOpmHeM.

flop ouHo o6pa aurrft rd Jrr4 rp atryJrup on aunnrfi repMope anrllBubrft Mare-
pr4aJr trocrytrâer uB 6yuxepa B rIr4JrI,IrrAp trJlacrrrKaropa, rAe ITJIaCII{-
rltrpyercE qepBfl R oM, Bp atr{aroqrlMcfl n oA Aefi CrBr4eM snauqeno ro gJIer(rp o-

ABrlrareJlfi r4 crrel{r4aJlbuoro peAyxropa. Ilo4roroBJrenuafl AoBa trJracrr{-
qtrpoBannoro MareprraJla lrarneraercfl B o6orpenaeurrft narepraalr,unrft
rlnJrr.rEAp rpauc{epnoro ycrpofrctsa. flocire eroro rrJracrrrKaTop trepe-
MeqaeTcs BtrpaBo B lrcxoAHoe troJro}IteHtre (npz neo6xoAuMoorl,I B AroM
IroJroE{errrrtr I{3 r{r.rJlr.rHApa trJlacTr{nalopa M0}r{er ohlTb yAaJreE qepBflK

c rleJrblo oqr4crnfi ero u qu.rrlru4pa).
Iluactnqzponanur,rft pear(rorrJracr BtrpbIcKI{Bâercs B saMHHyryro

ôoprrry r{B Marepl{aJrbnoro r{uJrI4IrApa rroprnueM nog,qeËcrureM ruApâBJIr'r-
qecnoro qr.rJrtrHÀpa rpanc{epuoro ycrpoùcroa. Sona paateMa trpec.c-

{opuu Banpbrra rrpeAoxpalrllte.nruofi peurernofr, Koropaff rlMeer aJIeK-
Tpurrecnylo 6.noHuponHy c rr{ApaBJrrrqeonuM npr,rBoÀoM lrpecca.

$ 6. TIPECCbI CtrEqt,IAJrbHOrO HASHAIIEHUfl

Ilonyanrouaruqecnue rr,IApaBrl4qecxr[e trpeccbr AJr.fi AByx-
aralfiEoro rrpeccoBalrrlr (puc. IV.32, a) uecrua aSfrenrunnrr B âKcrlJrya-
Tarluu. Tanre trpeccbr o6rrquo coaAalor Ha 6aae qerbrpexnoJrorruoro

upecca, yAJruHfifi noJroHEbr tr ycraHaBJrlrBas Ira noJrorrEax {poMe?r{y-
rorrrryn rrJrury Me?fiAy rognr.rxuofr unnroft n croJroM trpecca. Harpena-
TeJrbr{bre trJrurÉr .18 lsyx npecc{opnr Kpetrffrcfl K croJry 17, upotvlexytou-
r'oft 19 rr troABr[]I{Hofr. 21 rl;r,: raM rlepea repMor{soJrsqr{oHnbre trponJlaAr(u
20. O4uonpeuesnrrrt paabeM upecc$opn'r o6ecuequsaercfl Bocerrbro ctru-
paJrbrrbrMrr rrpyfi{I,IHaMI4, ycTaHOB"lIeHIIbIMI4 Ea qeTblpex KOJIOIIHaX BhIIUe

rr rrurre trpoMelr(yroqsofi ulutrt. Ha ranoll trpecce Molr(Eo ocyq,ecrBJlfflb

Anyxaralr{Hoe rrpeccoBarue paofiflqHrrx naAenûfr s o6nqnnrx crarluo-
EapEbIx upecc{opuax.

flpegcran.n.aror rax)r(e Errrepec trpeccbr c ynrrBepcanrnoù ocnacrxoù

AJrfl OAEOgra)ftHorO v AByxararfiEoro upeccoBalrufi. vurnepcanlnaa
OCEaCTXa rrOBBoJIgeT trpfi trpeCCOBAHIIU paBJIUqIIbIX raagenUË I{BMeHflTb
roJrËRo ofroprnrrnroque Âerartr npecc{opunr'

Ia6aprarnrre paaMepbr ocuacrr(tr oupeAeJrfl rorcg cJre4yrotrluMr'r ocuoB-
EbrMn trapaMerpaMn: ycuntreM trpecca' accoprlrMeg1oM IrBAeJrr{û u rexuo-
.lroruqeonûMrr yCJIoBuÂMIrI trpeccoBanux. flpn ycraHOBKe ynranepcanrnoù
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Puc. IV.32. flpeccu Arr.E AByxera)rtuoro ûpeccoBauurrl

o - c r4ctroJrËBoBalrrreM o6brrnbrx flpeccùopM; 6 - c ucnomgoBarrlreM gnyxaraxtxoft fipeccoBoii
OCHACTFI,I:
. l - r s r a ; 2 - f J r a B l r b l Ë  n i r y H ' f i e p ; 3 - r p a B e p c a ;  4 '  6 , 8 , 9 , 1 8 -  H a t p e B a r e j l b l r Ë I e  n J r r r r b l ;
5 - ûpIlE{rrHâ; 7, 10 - nrrrâ,nrnnàtoque ycrpoùcrna; 11, 1l - croJrri trpeccoB; tz - rItrJIr'rHAp;
13,15 - oôopMû.Eroulne sacu{ fipeccÔopMH; f4, t9 - trpoMeE(yroqlrble nJrtrrbl; ]6 - rloJrolrHa;

20 - repMor43orFrllrorrHÉre IIpoHJra[ftE; 9f - troIBDfiHaÂ IrJIura.



ocHacTrirr AeMolrTnpyroT rroABr{}nHyro trJrrITy trpecca, BcJreAcTBr{e qero
yBeilurrûBaercfl pa6oslrft upocner. Ocuacrry ÀJrr{ AByxera}r{Horo upec-
coBarrrrff Kpetrflr K croJry 11 (puc. IV.32, 6), a tanrre ft rJIaBHoMy trJIyE-
xrepy 2 r4 rflraM 7 noanparurrx (perypnr,rx) unynxepon (uepea rpaBepcy
3). OcuacrHa cocror{T rra EarpeBareJlbnbrx nnmr 4, 6, 8 m 9 c uagauu
AJrfl ycralronnu o$opuJrsroqux qacreù 13 u L5 upeccSoplt, rpoMerr{y-
rosuoû trJrtrrbr Ltl, 6ySepw,rx trpylnr4lr 5, naupannflroqux xononu -/6,
tro.4beMrrbrx rrrr, a ran?fie BbrraJrnrlBaroulrax ycrpoftcrn 7 u 10.llpn rro4b-
eMe rraBr{oro trJryn}r{epa upecca pacnpbrBaercr nropoË arafit ocnacrr(rr,
a BareM uoÀ Aeficrsr{eM rsr na neodxo4l{Myro Blrcory troÀEuMaercs
cpeAnffff o6oùua, pacnpbrBafl upecc{opuy Ha trepBoM âra}fie. Ilocne
uoJrrroro pacxpbrrrltfl rpopuu Ha rIepBoM âralr{e aafiaHqr,rBaercfl pacnpblrne

Sopntr ua BropoM ora)fie. ?Ia4erre BIITaJInI4Baercfi fra Marpnrlbr
Broporo gralfia uoA Aeûcrsueu ycrpoùcrna 7, a LrB Marptrrlbr nepBoro
aralfia - lroA AeËcrnraeu ycrpofrcrna 10 n tmgpawrrrqecnoro ryunungpa 12.

IIpn BHeÀpeHtrtr ynranepcanruoft ocHâcrrtr trpor4BBoArrreJrr,Hocrb
trpecca yBer[qr.rBaeTcfl 3a cqer AByx,aîa]fiEoro [peccoBaHr4fl rr coRpaqe-
rrrrff upocroeB trpecca trpr{ aaMese upecc{oplr. Bcre4crnue yMeubmeuufl
neca rpeccfropMbr conpaq,aercs BpeMfl ee paaorpeBa ,qo pa6oueù renane-
parypbr. B peaynrrare coaAaHr{s 6o.nee 6narouprnrnËrx ycJroBufr" g,r,a
retrJrorraoJrflqur, upeccifopu (ynunepcanr,nyro ocnacrr{y B trpoqecce
aHctrJryaraqur4 He crrnMaror c upecca) coRpalqaeTçfi pacxoÂ âJreKrpo-
Duepruu. flocxonrny yrrtrBepcaJrbuafl ocuacrHa o6opy4oBaua EHÀtrBu-
4yanrnoË qeurpyroqeft cucreuoù, o6ecneuunaercn pa6ora rpecca 6ea
nepenocoB u yryqmaercn KaqecrBo lrpeccyelrrrx usgerufi *.

,{.irn npeccoBauux trJrtrT nB cJrorilcrbrx rrJracrllr(oB o6r'rsno flptrMe-
Hflrorcfl MEoroaralr(Hbre upeccÉr ycr/urr,reM or 10 4o 50 Mtt'. ,{ecnruarax-
uuù upecc ycrrJrr{eM 50 Mru' ùoHaaau Ea puc. IV.33, a. Ha rpecce ycra-
rroBJrer{br rptr rrlgpaBrr{qecntrx rluJlr{rrgpa HI4}r{Eeto ,qaBJreutrfi. Ha4 cro-
JroM upecca pactroJromenn I araxeft unnt. MancuuanrEoe AaBJreHr,re
pa6ouefi xrrrAnocrr 40 Mrulatz. flpu arou Ha trJrurax paaMepoM 285 X
x 130 cn coa4aercfl yAeJrbuoe AaBJreHr{e npeccoBauus 73,5 Mtt'latz.
flnrarrr era)fiEoro trpecca o6nrsuo o6orpeaarorcn rreperperofr nogofi urra
rrapoM. Terraueparypa uJIlrr norrrpoJltrpyercff r4 peryJru pyercfi trptr troMoqu
repMorrap u coorBercrByroq[x perucrpupyrcrqr4x upu6opon. flo onou-
IIaEutr BBIÀeplltKu trOA AaBJIeHUeM aBTOMaTUqeCKtr OTKpLIBaeîC.ff KJIaIIaE'
coe4rrnnrorqraË qra.nuugpbl npecca c lruuraeft cJruBa u 6aH, Ir trpecc pac-
KpbrBaercfl uo4 ;trefrcrnrreM Beca troÀBulr{rrbrx .ractefi E ortrpeccoBanlrÉrx
rrJrtrT. ,{nn y4o6craa odcryrxtrBarru.E rrpecc aarny6nen na 2,3 n or
troBepxHocr14 lroJra.

Sarpyana trpeccyeMÉrx rraneroB u paarpyar{a roroBbrx trJlrrr Ea
Mr{oroaratfirrbrx trpeccax o6rrsuo Mexalruaaponaua (prac. IV.33, 6). IIo
6onau trpecca 4 ycranonneubl HaMepr'r-arall(epnu 3, ponrrautuL a norpy-
Boquo-paarpyaoqubre MexaEuBMriI 2 u 5. Ogra raa ctrcreM ((poJrbraur -

* flpure4eunbre noJrolr(eulrff cJreAyer lrptrIrtrMarb Bo aEûMaEtre Atrs rtoMnpec-
cr,rourroro trpeccoBautrE, r4e nctroJrbBoBarrlre JrutrBepcaJrbuoft ocsacrru (ynuaepcarr,-
snx 6noHon) necrrua elptpeHrunuo,
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Puc. IV.33. Xlnoroaraxuarù rz4pan-
nrauecnrù upecc:
o - o6qr.rû BUI npecca; 6 - fipecc c ycr-
poûcrBaMr.r ÂJrfi fi oMllJreHcnofr uexanuaarlulr
IIorpy3oqHo-paBrpy3oqHbrx otrepauuù :
J -porbraHr; 2, 5 - f lorpysoqHG-pa3Fpy-
goqHbre MexaHr.rBMH; 3 - HaMepa-oTalriepfia;
é - n p e c c ; 6 - u { e J r b ,



trorpySoqHo-paBrpyBorIHËItr MexaHIrsM - I(aMepa-3Talr{epRaD rrpeAEa-
BHaqeHa Arfl Barpyaxr{ rrpecca, a Apyran - Ailfl paarpyaxr[. O4no-
BpeMerruo rra trpecce Moryr aârpy)r{arbcff rrar(erbr o6qrana BecoM 70 nn.
ltauepa-arax{epna nMeer ranoe ,fie Korl4qecrBo ararfieù, xan tr trpecc.
flo4reu HaMepr,r-araxepnu ocyqecrBJr.flercfi rr.r4paBrurrecnr.rMu rlrrJrrruÀ-
paMrr? orycr(aurre - rIoA 4efrcrnuenr codcrsennoro Beca. ,{rn o6ecne-

qellr,rfi. troABo[a MexaHuB-
u o s 2 m S x t r p e c c y u a
r(aMepax-Dra)fi epr{ax o{opu-
neua ulenr 6.

flocne roro Har( traxer
ycTarroBJreE Ea trpaBoM
poJrbrarrre -/, uexanuau 5
c troMoqblo aJler(TpoMafrrlrrT-
Horo 3aMHa, coeÂuEgeMoro
c orBepcrueM TpaEcrropr-
HOIO JIUCTa, trepeMeqaer
rraner Ha ueparrft oraxt
HaMepbr-orarfiepr(u 3, xoto-
paff BareM otrycKaerc.fi Ea
BbrcoTy oArroro gTalr(a.
Auanorzsuo Barpyffiarorc.E
OCTaJIbHbIe ATAII{![ HaMepbI,

nocJre qero HaMepa-âra-
)fiepfia ycraHaBJrr4Baercfi B
BepxHeM troJrolr{eHrrl4, B Ko-
TOpOM ee STarr{r4 HaxoAsTCg
Ha oÂuuanosoft Bbrcore
c ara)fiaMu trDecca. Sareu
MexarruaM 2 

-ueperpyxaer

BCe trar(erbr oÂEoBpeMerrHo
I43 9Talr{epKrl Ira trpecc.

flocne ononrrarrrlfl trpec-
coBaErff v. pacKpr,rTr4fl

Plrc, IV.34. flpecc c MexaEEBIlpoBaIrEËIM cro- trpecca roroBble trJrurr'I BbI-
oô* nos ifopùonauna ua4eluù-ua creKrrotrJra- T'ffttrBaloloE I48 eraxeft
CTtrKOB troA IItrBIttrM AaBJIeIIIIeM. trpegga MSXaEUAMOII 2. Paa-

rpy3Ka roToBbrx IrJIritT LI3
KaMepbr-9Ta)fiepKr4 Hâ nesrrft poJlbraHr ocynIecTBJIseTcE lroarâ?nEo,
arraJrortrquo Barpygr(e, Ho B rrporrlBolroJrolnnoM tropflAme. Ha upecce
n paErpysorrHbrx MexaEr{3MaX trpeAyCMOTpelrbr rroJryaBToMaruqecHoe
ytrpaBJreurre u 6fionrpoBoqubre ycrpofrcrna, upeAoxpantrxlque o6cny-
;xranaroquft trepcol{aJl rr MexaHlIBM or lrelpaBrlJrbubrx nHfitoseruft .

,(rn npeccoBaur{fl Hpyuuoradaprrrublx raa4enuË tra crenJlotrJlacîtrr(oB
IroÀ HUBKUM AaBJIOET{eM BbItryCKarOTCfi CtreqilaJlbEble TUtrbr rU[paBJIrr:
qecHr4x rrpeccoB. TaHue npeccbr r{Mero{ o6leruenryrc paME)no IrJIu r(o-
JIOHHyTO HorrcTpyHqtrro rr orJrr4qarorcfi ooJrbmorr IrJIoIqaAbrc cToJra rr troÀ-
suxaoft trJrtrrbr trptr cpaBrrureJrbllo Hedorbrrrux ycnilvttx trpeccoBa-
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Htrrrr n oobrqHo ocHaueHr,r I4HArrBtrAyaJIbHËrM rrrÂpaBJluqecfir,IM trpr4-
BOnOM.

fu4paurauecxuù upecc c Mexanrdar{poBauubrM croJroM 4lr Sopuora-
Hr{E rtaÀeJruir ng crexJrotrJracTaxoB tro[ Hr4Bnr{M ,[aBJreutreM uoriaaau
Ha prrc. [V.34. Ha cro.ne trpecca ycrarroBJreubr ÀBe trJrr4Tr,r AJrfl ru4lriur.rx
nony{opu, noropbre Moryr rrepeMerqarbcfi rro HaupaBJrflroqr4M, rrooqe-
pe4uo BarruMaff pa6ouyro rrosr{r{rrro. 9ro coa4aer do.rrrmrae ygodcrra grx
deaonacrofr Barpyanrr lr paarpyanrl upeccSopurr. I lpecc o6cnymn-
BAeTC.É OArruM OtreparopoM C ÂByx cropoE. Hacocuo-pactrpeAeJrrlrerrr,-
nrrË arperar ÂJrfi r,rH4r,rBr,rAyaJrr,Horo nprrBoÀa pacrroJrolr{en a nepxueft
tlacTII trpecca, qTo yÀ{eHbmaeT Sarrr4MaeMyro flpeccoM nJroqaAr,.

,{ra odecueqeur{.fi rexnraxù 6esonacsocrrr trpu. o6cnyrrunaur4r4 rrpec-
coB trocJleÀrrue SaSeMJlfrroTctr Ir ocllaqarcTcf SaqIrTHbrMIlr pe[eTHaMrr
n 6noHnporoqrrbrMr4 ycrpoftcrnauu. IIpecc$opMhr AoJrlnurr uuerr reunol
r{BoJrflqr.rro TopqoBbrx rr 6onosr,rx nonepxHocreii. Ocodoe BHuMaHr{e
ueo6xo4lruo yAeJrflTb rra4elr{Hocrtr tr uctrpaBuocrrr orpa}rq4erv.fi. lr I4BoJr.s-
rlar{ MecT rroABOAa âJleHTpl4qecRoro nrrTaHr{.fi u Halpenarensnr trpecc-
Éoprut.

flpecconue qexrr ocnarr{arorcfl cracrenoft o6rqeft npzrouuori Beurrr-
JIgr{ltII u lrecrnr,rnrr,r oTcocaMl4 sblr.sr+inoù BeHTT4JLEIII4I4, paCUOJIO}1{eHIIbIMI/I
) ' HafirÀoro npecca.

S 7. ABTOMATI,ITIECKUE IIPECCbI 9I JIUHUTII

Texnororlrqecrtue flpenfiocr,rJrl(tr aBToMaTrraaqrru

Padoralr ilo aBroMarrraarlrrrr trpoqecca rlpeccoBaurr.fl
ÀoJrlr{Ha trpeÂrnecTBosart dortlnafi TexHoJrorl{IrecHafl noAroroBKa, r{oro-
pafl 3ar{Jlloqaerc-E: B oupeAeJreHul{ oflTr4MaJrbH},rx pe}fir,IMoB troArrpecco-
BOK; B rrpOBepr{e BoSMo}r(HocTIr I4 rIeJIeCOO6paSnoCrra trprrMeseHrrfi aBTo-
Marr4qecftoro BbrraJrKrltBalru.E trpeccyeMr,rx mzgetmir, anapraùuoro pac-
KpÉrrrrfl upecca_.(nuecro anapzfisofi ocrauonHra), ,qnyxHnouo.rHoft e.rrexrpo-
6roxuponouuoû crrcreMll fr. anailoruqubrx c[creM, odecuesznarortrux
6eeonacgoct, pa6orrr upeccoBnllrna; B orler'He e{{eHurnuocrrr tï HaÀe}r(-
HOCîU padorrr cr[creMbr [puHyÀrlTeJrbHoro oilycnaHrrfi lJraBHor.o rrJryH-
'ÉiEPA IIOÀ HI4BKITM AABJIEHI,IEM (CrAgUN trPEABAPI{TEJIbHOTO CMbIKAI{I{fi
ilpecca), qe.rrecoo6paBrrocrr{ cileqrraJrbHoro peE(r.rMa ytrpaBJrerrufl npec-:
coM trpt4 ycraHoBHe r4Jrr4 AeMoHraxre npecc(fopM u HaJraAKe rrpecca rr r. À.

conpeueunble rexur,rqecH rae rpe6 onaHrdfi , Koroprle oupeAeJrfl roT o crroB-
HbIE .HAIIPABJIEIItrfi 

PA6OT UO ABTOMATI{3AItrI4I,I YtrPABTl}]fl;r,fl. IIPECCAMA
rd co3ÂaHrlro rroJryaBToMaruqecfiux r/t aBToMartrqecHr{x trpeccoB Bar(Jrro-
rrarclc.E B cJreAyroqeM,

I . IIpu rroJr yaBToMaruqec*oM r{Jr r4 aBroMarrrarrp oBaHHoM ytrp aB Jre'trr^
IlpeccoM aBToMarl[qecHoe BbrtroJrrreHr{e ouepaqrtù qur{Jra trpeccoBarrr{tn
ÂoJrlr{Ho 6rrrl uenpepr,rBEr,rM B rrpeÀeJrax orrrnMa;rbrro Br,r6paHHoro
repequs ouepaqzft.
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Auarraa rpoqecca upeccoBaur{s (,crnr' puc. IV.6 u IY.24) rroxasbr-
BaeT, qTO' yqI,ITÉ,IBafi I'IHALIBI'IAyaJIr,HbIe OCOOeIIHOCTI'I 3aIpy3I(II flpec0-

$Opuu MaTeprraJIoM B SaBI{CIIM9CTII oT ee I(OHcTpyRI{I{II lr npeCCyeMbIX

uailennfi, a Ta6tr1e CsofiCrs nepepafiarrrBaeMolo MarepIIaJIa, IISJISCO-

O6paanO aBT6MaTLIBI,IpoBaTb oIIepaIII{I4 IIpeCCoBal{I{fl, HatIIIHafl C [peA-

Bapr4TeJrbHoIO CMLIHaIII4fi trpecca trOA HIIaKI{M AaBJIeHIiIeM. fIOC;1eAHeft

anroMaruqec1oft o11epaqllefr Mollier qblrb pa35eM llpeccÔopMbl, troÀ.6eM

IIIJII{ OilycKauue BÉ,ITaJIKtr{BaTeJI-fi' a IIpI{ OTCyTCTBIII4 BrITaJII(nBaIOtrtreù

CrrCTeMbr B IIpeCCÔopMe - OCTaIIQBKa IIOABI4lfiHOft ilILITI'I B IICXgAHOM

BepXIIgM IIOJIqIfigHI4II. EClra yilpaBJIeI{IIe oAHOfi Ils. IIpOMe}I{yroIIHbIX Orre-

paql,Ifi (uaupuuep, saMeAJreHrde cMbrKaHr4fi npeccÔopMbr, troAnpeccoBnr4,

pasbeM rrpecca) 6y4er ocyntrecrBJrflrbcfi BpyrrHyro, trper4Myu{ecrBa aBTo-

MaTrrSarlrrr4 yupaBJreHrrf rrpeccoM TepflIoTcfl, TaH KaK r4CnJrIOqaeTCfl VLJIII
garpy4rrflercrr 06cryxtr4Barrrre oIIrrrM rlpeocoBq,I{fioM rrecKoJrr'Hr{x [pec-

coB, rroAforoBr{a MareprraJra AJrfi orrepeAHoft safpysr(rd s {opuy B Me}fi-

oueparlr4ol{Hoe BpeMff, KaqecTBeIIIILItr ROHTpOnb OT[peccoBaHHbIX IiISAe-

Jrrrfr, BHOCI{rCfl âJIeMeHT CrryqaftHOCTII B TeXHOJIoIIIqeCRIIù III4KJI IIpeCCO-

BaHr4fl rr cosAaerc.fi otracHocrÉ, TpaBMIIpOBaIJI{fl pyl{ [peccoBIqIIRa trpu

yupaBJreHtrtr rrpeccoM.
2. ,{OniHna 6r,rrt nOInOCTbIO I{CKJIIOqeEa BOBMO}}(HOCTÉ HapytrIeHl{fi

pa6osuM TeXHoilOluseCKOIO pe)fiI{Ma IIpOqeCCa C IIeJIrIO IIpOI{SBoJIr,HOI9

conp aqeHIIfl r{trK Jra trp eccoBaHII n. E Cnu ATo tro JIoÆ(erIIle Ha trp oltBBoAcTBe

rrruopnpyeTgfl, To IIgCMoTpfl Ha HaII4sLIe yCTpOftCTB l(Jlfl troJIyaBTOMATI{-

rrecRoro ynpaBJIeIII4fl trpeccoM IIpuMeHfleTCfl pyIIHOe I(HOtrOqHOe yilpaB-

Jrerrl4e, qro rrpuBOÀIIT K yXyAmeHI{Io KarIeCTBa oTupeCcOBaIIHL,Ix I43AeJIIIft.

3. B qerrx âHoIroMr{Lr gJreKrpoaHeprr'ru r4 trpeAoxpâHeHl4ff rlpecca

14 rrpeCCôopMLI oT IIOJIOMOK AOJI?fiHa 6r'rtl raCHlIOIIeHa BOBMOIIIHOCTb

IrepeBoÂa trpeABapI[TeJIbIIOTO CMbIKaHIIg trpecca c HIISHoro IIa BbICOKOe

ÀaBJIeHlre.
4. finn odecueseHufl deBouacEbrx ycJroBrlft paoorrr ilpeccoBu,ulta

tr trpeAoxpaIIer{r{.E upeccÔopMbr oT troJroMori HeodxoAr,rMo trpeAycMorperb

BOBMOII{HOCT1, aBapIIftEOIO trOAbeMa IIOABU}I1Hoù 111rllT6l upegga UB JIrc-

6olo uonoxteull.fi, ItpoMe l{cxo4r{oro Bepxrero' ycTpalrl4Tb_BoBMo}I(HocTb

trpOr{BBOJItEOTS ouycgagllfi troABU}I{Eofi trrruTbl Ilpecca' ofiecilesurË Ha-

le111uyro 6loHr.rponxy no4Btr?Itgofr trJII{TbI II BbITaJIKIIBaTeJIff llpecca.

5. C qenuo rroBr,rtrIeHr{fi yEI,rBepcaJlÉrrocTIr aBTOMATT{SrrpoBaIrHoro

yrrpaBJIeIII{.a Heo6xoAI4Mo trpeAycMorperl BoaMo}I{fiocrb ocyIqecrBJIeIIruI

cfieAyroq,flx pe)Itr{MoB trpeccoBaHrrff: c troArrpeccoBHaMl4 tr 6e3 [oAtrpec-

coBo1, c aBToMarrdqecgrrM yrrpaBJregrreM Br'rraJrrtr{BareJreM tr 6ee nero,

c BaMeAJIeEIIeM c6opocrl4 otryc11ag1lq troABuEtHoù 11;1trrbl trpecca u 6ea

SaMe[JIeIItr,E' a Tal(}fie IIpI{MeHeIII{e ctreqllaJlbHollo pemuMa AJI,fr ycTa-

rroBnl4 trpeccÔopM I4 IIaJIaAI(I4 npecca HapfiAy c âBroMarI4sI{poBaIIEbIM

pe)fiuMoM. Pemrau trognpeccoBo11 ASJI)I(SE trpe4ycMarpuBar1' BoBMorI{-

IrocTb troAllpeccoBol( (Ao cMblKaEtrfl)), troAtrpeccoBoK (trocJle cMbIRaEU's))

(c perynupyeMofi traysoii flepeÂ HaqailoM troAllpeccoBolt) tr yEI4BepcaJIb-

EËrx rroÂrrpeccoBoK (ô pery.nllpyeMoù tray3ofi Melrqy troAupeccoBnaMrr)'

ItOrusecrso 14 BLISora IIoAnpeCcoBOK AoJIII(H6I aBTOEoMEo peIyJII4po-

BaTËcfi B ItrIrpoHtrx npeAeJrax.
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6. flnx o6ecne.reur.r.s 6eaouacuofi pa6orn npeccoBrl\rrroB rr rraJra,q-
rrr{r(oB [oJr?firra 6rrrr, upegycMorpega HaAe]firra-fl cl4rlraJll{Baqraa o padore
upecca, ycranoBnrl AJrfl ynpaBJlelrrr.fl trpeccoM rr rlpeccQopuu (c.ne4yet
orMernrb, uro rpedoeanr4fl TexHrdHR 6esonacHocrl{ Hpaftue orpaurrqu-
Baror BoaMo)r(Hocru coBMeIqeHI{ff rro BpeMeIrrI orAeJrbrrbrx ouepaqr,rfi na
rroJryaBToMarl{qecHux trpeccax trprr r4x aBToMarr{3r{poBafiIroM ytrpaBreHr4u).

B nacrorulee BpeMfl paccMorperrrrble rexnoJrorr4qecnue rrpeAtrocbrJlna
rroJrolr(eHbr B ocrroBy aBToMarrrSupoBarrHoro ynpaBJreHufl npeccaMtr c rpytr-
IroBbrM u I,rIrAtrBrrAyAJrbHbrM rl{ApaBJruqecHr4M rrpr4BoAoM, a TaH}fie
B ocEoBy ftorrcrpyKrlrBrrbrx cxeM oAHo-, AByx- r.I rpexotrepaqrloHrrbrx
trpeccoB-aBToMaroB.

Ha aanogax ro uepepa6orxe trJlacrMacc uplrMeuflrorcfi B oclroBlroM
uoJryaBToMarr{qecntre trpeccbr, Vcrauoeueulrbre Ha raRrrx rrpeccax MHo-
rorueBAEÉre upecc{opnan ocnau{arorcfl, HaK rrpaBrrJIo, ycrpoiicrnauu

AJr.fl oAEoBpeMeHHoft Barpyanr{ tadnerox Bo Bce rnea4a {opun. ltpoue
roro, trptr pa6ore Hâ rloryaBroMarrlqecxux rrpeccax rrplrMeuflercr npeA-
BaptrTeJrbnbrfi narpen MareprraJra B reueparopax ronoB sr,rcoxolt qa-

cToTbI [o uoBbrrrrerrHbrx TeMrrePaTYP, qTo TpyAHo ocyqeclBllrt' trprr troJr-
rrocrbro aBroMarr4srrponaunoii pa6ore [pecca. floarouy conpeuennrrù
lpecc-aBÏOMar Mo)fier oHa3arbc.s MeHee trpo[SBoAI,rreJrbIrbrM, qeM Ilory-
aBroMartrqecnufi upecc, pa6orarolq,raù c upnueuelrlreM trepequcreuullx
Br,rrtre trocJreAuux gocrraxtenuft rexuoJrorurr upeccoB auus. Ceùsac BeAyrcfi
BrraqtrTeJrbur,re pa6orr'r tro coBAaHr4Io lroBrrx I,r Mo4epntrBarlrrrr Bbrtrycnae-
Mbrx trpeccoB-aBToMaroB. flpu aroM rrcrroJrbayrcTcfl BoaMotnuocr[, taJro-
,r{eHEbre B RoMtrJIeRcHOfi aBTOMarr4saql{Ir trpoqecca trpeccoBaHr,r n nzge;trufr..

It raruu BoBMolr(HocrflM orlroc.ÉTc.fl: coBMeu{elrl{e orAeJIbIrLrx ouepa-
qraft qun;ra trpeccoBaul{fl rro BpeMelrrr I{ yBeJlnqeur.re cxopocrtr BctroMo-
rareJrbnbrx 4nraxeuuft yaJroB rrpecca, trprrMeIreEr,Ie rpanyJrlrpoBaEEbrx
6ncrpo orBe p lr{Aarorqrlxcfi Mareprra JroB tr ux trpe4Bapr{reJlbuoro Har peBa,
coaAautre ycrpofrcre AJIfi Barpyanu ta6leror( B MEororEeBAHbre ([opunr,
yMenbmeuue 6pana uagenuft It lrcnrloqeHl,te cilyqaeB upollSBoJrruoro
Hapymenufl TexnoJrorrlqecHoro pe?fiuMa trpeccoBaHIdfl. Ocnosut'IM
f BJrff ercfi EatrpaBJreHtre co3AaEufi cueqltaJruSrrpoBalrlrbrx trpeccoB-aBTo-
MaroB 4na {opuoBanlrlfl rolrnocreuurrx raa4enraii, a ran}r{e rpyAoeMxr.rx
ras4ennù c peardofr tr MerarrrqecHoù aprr.rarypoù.

O4uaxo ocnosuoit Bbrl4r pr,ru or Brre4pelr[fl npe ccoB-aBToMaroB Aocrtr-
raeTcrr 3a cqeT lloBr,rureHufl upouSBoArrreJrbHocrtr TpyAa lrpeccoBquKa,
a ne o6opygoBauuff. [;rx aroft rIeJrIr B qexe ueo6xoAuMo ycranaBJrtrBar]'
rpy[rlbr rrpeccoB-aBToMaroB c reM, qToobr oArrE trpeccoBlql{K-otrepaTop
Mor oAEoBpeMerrHo odcnyxunarl go 10 trpeccoB. flpurrreueuue }fie oArr-
Hoqubrx lrpeccoB-aBToMaroB Texnrrqecr(r4 ueqenecoo6paauo Ir eKoEoMIit-
qeCKII ffeBbrrotrHo.

Ilpeccr,r-anroMarbr rr flpeccoBbre Jrrrnrrrr

B sanucuNrocrlr or Koilr{qecrBa BÉrtroJlrr.ÊeMr,rx rexnoJrorl4-
qecntrx ouepaqraii flpeccÊr-aBroMarbr Moryr 6urn oguo- rr MlrorootrepaquoH-
rrÉrMu. IIo nugy trpr,rBoAa rrpeccbr AeJIflT Ea ruApaBJrrrqeçKr{e, Mexautrqecnlle
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U-HOru6unnpoBaIIIIbIe. Pasgusarcr trpeccÉI-ABroMaTÉI, uepepa6armnaro-
qre nopomHoodpaauuù (rpanynuponannnù) E ra6rerupoBausrrù
MareprraJrr,r. Itnaccu$llnaqllfl tro rexIIoJIorIHecHLIM IIpIISHAKaM: npeccbl-
aBToMarLr AJItr HoMrrpeccr{oHlroro I4 rpaHc$epsoro fipeccoBaHIrfl' yEfiBep-

caJrbEbre llpeccbl. Oco6yo tpytruy cocraBJlflIor poropEÉIe (penonrnepuue
r{ porarlrrogHble) 1rpeCCbI, upegcbl-aBroMarbl ctrequaJlbuorg Haagaqegu.fl -

AJr.fl rrpeccoBalll{.fl tr cBtrEquBauun peatdOerrx uagenufr, AJIff {OpMOBaIII1E
u3[eJrrrù r{3 etroKcuAHbrx KoMtrayEAOB tr T. A.r MITOTOpflAHÉIe llpecoÉr'
aBTOMâTrrqeCfiI4e IIpeCCOBbIe Jlugtrtr C BIIIIOCEnIMU trpeCcÈOpMaMI(, aBTO-
MaruqecKue poroplrbre lrvllfrÛ..

Vcunue upecCOnanufl aBrgMaTuqecntrx trpeCCoB O6bISHo CocraBJIfleT
50-6000 rru. Eonr'muscrno upeccoB-aBroMaroB rrMeer paMnyrc KoE-
crpynqrlro, BeprI{HaJIbgoe ECtroJIEefrfre t ruApaBguqecgui,i [EALIBtrAyaJIL-
Ebrii rpI4BoA.

Vcroùcusas pafo1a npeccOB-aBToMaToB BaBtrcIIT OT HaqecrBa trpecc6-
BOsHbrx MarepuaJroB r[ trpeccùopM, a Ta6?ne oT ypoBg.fl rexgoilornqe-
c69ro HorrTpoJlfl trpoqecca 1rpeocoBaulIlr. Ans trpeCcoB-aBTOMaroB trpl{-
MeEflIor B ocIroBEoM rpaEyJrtrpoBalrHbrfr MareptraJr co cîâduilbrrbrM rpa-

EyiloMerpprec6uM cocraBoM I{ Bbrcoftofr c1opocTb1g orBeprftAegrrs. Bo

MEotuxcJlwaflxllpuMeE.fleTcgMaTeptraJIcBaAaHHbIMcuToBbIMcocTaBoM.
Hanpuuep, trptr npeÂBapurerrsoM rrarpeBe roftal\ln Br,rconoii qacrorbl

rpe6yroTcfl 6olee Hpynuble rpaHyJIbI MarepIiIaJIar qeM upu trpeccoBaIIIIII
r{BAeirrrft 6ea npe4napuTeJlblroro EarpeBa.

Ilpouanogl4rônbrocrb aBroMaræIecfioro rrpecca Qu.n (n nelv) onpe-

I{errfiror no sopMyile:
[60Gn.or"ror1. 

"V a . n : -  t

rAe Gr.,q - Macca oÂEoro g'}Aeilfrfr, t1'2^i tHsA --ItoJruqecTBo rr3ÀeJlr{rr

B oAEôfr Batrpecco'Rei Tu. 
" 

: 0,8 +- 0,9 - Hoa{{urltre'r r{crloJrbsoBâ-

11rrfi MarrrtrHllopo BpeMeEtr IIpeCCa; t - trpo4oilll{ureJlbgocrb npeccoBA-

]firrtr) Jwnrl,. Benu.ruHa t oupeAenflercfl tro {opuyue (IV.3).

[t upecc(popMaM, ycraEoBJIeHEbrM Ea rrpecchr-aBroMalËI' upe4bflB-

Jr.firgrcfl cJleAyloq,tre rpe6oBaul,1fl: trpE paabeMe ÔopMbl uBAeJIIIe AorIlI{Ho

ocTaBarbcfl B Toft ee qaCTE, uB KOTopoù ono BbITaJII(IlBaercff; BayCeEIIbI

[oJrrnghr troJIHocrbIO ygaJlflTËc.s tB npeco+OpMbl BMeCTe c IISAeJIIITIMII;
.IIpr{ Hrrx{HeM BhrTaJIRr{BArrUtr [JruHa BbITaJIIIIIBaIOIqI4X IntrUJIeH AOJI]I{HA

ofiectresl,ITb trpoxol11[enl{e CbeMHOft BI{JII(II MerIrAy BbIroJIItIIyrbIMu IIsAe-

JrtrflMg U MaTpuqeù; BLITOJIREyTbIe trBAeJII{g He EOJI}I(E5I trpOtrsBoJIbHO CBâ-

JrtrBaTbcfl c BÉITaJIItUBaIOqux mUIIJIeI{; B Upoqecce trpeccoBaHl4fl A0JI)I(Ha

6n5 ucHnr6qega aA1eBuE u3AeJII,Ifi K OÔopM;1srcu{IIM troBepxflocr.trM

{opuu.
Ans BarpysKr{ nopomnoo6paaËoro r( rpâEyJrrrp_oBaHrroro MarepuaJla

B npeccùopuy o6rruno ilpIIMeIIsIor ycrpoiicrBa ilE6epuoro I{JIII mJIaEro-

sorô rnua. Vcrpoûcrao ruufiepnoro rnna trMeeT Barpy3orlgbre rEeBAa

rrpflMoyrgJlbgo1o IdJIu KpyIJIoro ceq_eutrff, O6teu KOropÊIx Mo)ItEO pery-

nllpoears. B nepnolr cfiyqae (puc. IV.35, a) o6teu rIIe.BAa peryirllpyror

rrepeMeq,eglreM oAHoù IIB CTeHoIt rnegga. TaxOe ycrpgfrcT3o IIoBBoJIfleT
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Sarpy?fiarb pasiluqEÉre AoBLr MareprraJra B rrreBAa Marpr{rlhr ÂJrfi oAÏro-
BpeMeuuoro trpeccoBanr(fi pasilrrrnbrx ua4eJrufr uJru [eraJreft (ncnegcreuo
Toro, sro o6reu Ha)fiAoro rneaAa Barpyaoquoft nnurnr Molr{Ho peryJlupo-
BaTb aBrororuno). Eoree mtrpoxoe nptrMeuenr.re rroJryrluirlr ycrpoftcrna
c quJrr4HApuqecr(EMtr url[ ]roHtrqecKuMrlr rEeBÂaMtr (puc. IV.35, 6). B arou
cryqae oAuoBpeMerrno peryJrupyerca o6relr Bcex rneag, Bcile4crBue qero
(fopnyerurre B paaJruqnbrx rHeBAax ulp.eilu.rr ÀoJr]r(EËr trMerb opulraxo-
arrft sec.

Pzc. IV.35. Vcrpoùctea AnE AoanpoBnlr-fiopotrIxoo6paaurrx MarepnaroB Ea rlpecce-
ABTOMATE:

a - c npnMoytoJtbubrMlr rHesgaMu; 6 -fctrpyrrblMu trresgaMu; _
l - s a A n s s i r e r r a ; 2 - t r r u 6 e p E a Â r r J l r . r r a ; 3 - B a c J l o H f i a ; 4 - O y H t { e p ; t - û û r a r e r b ; 6 F
rHesÂa; .7 - [peccùopMa; 8 - Bunrbr;Lg - quflsHEp.

flpeccyeuuù uarepr,ran Barpy?$arcr a 6ynnep 4 vuiurarenr 5. EynHep
u trrrrareJrb pasAeJIelrbr; B trocJreAHeM rroAAepffiuBaeTcfi trocTofiEHËIË
ypoBeÊb MarepuaJra, qro cIIoco6crByer paBEoMepHoù sarpySr{e ero
B rrresAa 6 mu6epuoù IrJIurhI 2. B noeuqul{ sarpyBr(E Marepr(ana uB trtr-
rareJrfl rHeBAa 6 àanpurn cEIdBy mu6epnoû BacJrouxofi 3. Korga mu6ep-
rraE trJrara rrepeMeqaelcfi BtrpaBo, rHesAa 6 ornprrnaroTc.ff cEuSy u Ma-
repr.raJr BÊrcbrrraercfl B oùopMil.ffIoq,rre rEesAa upeccsopuu 7. Perynu-
poBr{a o6relra rHeBAa ocyqecrBJl.flercff trepeMeqeureM aa4nefr ctesxr -Z
(n npnrvroyroJlbsbrx ruea4ax) nu6o nepeueqeuueM Buyrperrnero qEJrnEA-
pa 9 uun Kouyca B EapylltuoM rIrIJIIrEApe rlpu troMoqu BtrHroB 8 (r xpyr-
rHx rseaAax).

Vcrpofrcrno rrlJlanroBoro rutra AJIfi 3arpyantr rpanyJrûpoBaunoro
MarepuaJra cocTour raa odtelt{uoro AoSaTopa, mJraEfoB AJIS SArpysnr{
MATeptrana B rHesAa npeccsopuu u MexaHlrsMa AJLfl trepeMeq,eEE.E mJraE-
rol, o6brquo cBrraarrnoro c troABurnuoft riluroii upecca. flpu uogreue
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rroABIIrfiHOù trJItrTbI trpecca IIoBopaqIIBaeTc.fl coeAI{HeHIIbIII C trJII{TOII ptl-
qar, fioropbrfr nao4ur B Bolry passeMa upeccrpopun sarpyBoqubre 'r(ouqbr

rra6nux ruJragroB.
O4nOnpeUenHO I,IB AOBaTOpa MaTepI4aJI IIoCTytraeT B IIIJIaIIII1, I/TB KOTO-

pbrx trorraAaeT B rHeBAa 1rpecctfopMbl. Illlauru yAaJI.sIoTcg II3 3oI{bI pasb-

ônaa upecc{opM-br trpr4 otrycnaHnu troABlatr{Hoù trrrtrrbr.
flpu aBToMarrrtrlecr(oM rlpeccoBarrlru. ryqrue trprdMeHqrb npeccMa-

repUan n :ra6nerrapOBaIIHOM nuge, 0ro o6ecuequsaeT 6o1ee TOqHyIO BSCO-

Byro AosupoBr(y rr MeHblrre 3arpfl3H.ser rHeBAa upecctfoprtarr. ,{,nn sa-

rpy3nl( qgilug4puqecnl4x Ta6rreTOK trpI{MeII-ÉIOT IIIITaTSJII4I AI4gKOBSTO'

ulnfipaqnou"o1o I{JIII rula6epnoro_ TIIIIa. Illapoo6paaHbre ra6JIeîHI[ AI{a-
rntetpo* Ao 25 il;w Balpyp(alor n 6ynxep upecca uo4o6no IpaIIyrIIIpoBaII-
HoMy Marepraany. o4nago ycTpoiicrBo AJrfl nepeMeq,eHufl rafiJreror{ rd3

6yuHepa B rrre3Aa IIpeCcùopMbI sgaqure1bgo cJIolI{Hee, qeM IIpI{ sarpy3lte

Hera6rerr,rpoBaHHoro Marepr4aJla.
B upeccax-aBToMarax Har46oJree pactrpocrpauelro HlIlr{Hee BlrraJrnr{-

BaHtre U3nenldft UB IIISBA MArpI{qbI, nocKOJIbIty 6O;rlruUncrBo OrIIpeCcO-

Barrnbrx trBAeJII4ft IIoCJIe pasSeMa ilpeccÔopMll ocraloTcfl B HI{}I{rreû r{acrll

{oprun. flnrr nntanKIIBaHI{s I,I3AeJIIlft ltctroJlt'3yercfl HI{?ItHtrIi rI4ApaBJItr-
.reixui,i qrrJrrrnAp rrpecca rrJrrr cBflBaHHa.E c rloABtrEtrroit uJlrdroii trpecca

cl{creMa MeXa11I{qecHOrO B5ITaJIRIIBaHIIff. OgnaHO B Tex c;1yrlaflx' KOIAa

oTnpeccoBaEIILIe I4sAeJIIIfl trJIOXO CHIIMaIOTCfl C IIyaHCOHa' IIpIIMCI{flrcT

ïroArrpylrrr4ueuHble ytopbl 4 (pu.c. IV.36, a). IIplr ilpeccoBallul4 HIIEIIIIIS

roprlbr ynopoB pacIIoJIolHeIIbI saIIoAJIl{qo c ropl{soHraJIbIIoii'ifoprwyroqeft

rr;rocgocTbrc tryagcoga. flpra paateue trpeccùopMbl trOA AeficrBueM uIaB-

HorO trJrygll{epa B II troABIIx{Hoù uilurbl 6 uyancon .3 noguralraercr,

a ytropbr yÂep?r{uBarol orrlpeccoBaHHoe rrsAeJrtre 2 n uarpuqe -2, nepeMe-

ilIaqcb BMecre c rpaBeÈcoû 5 orsocureJlbgo IIoABI4)I{Hoii TIJIIITLI 6 uo4

AeficrBr,IeM upYEtIrH 7.

B peByJrbTare AaiIbgefrmerO IIOAbeMa IIOABI4ITiHOII trJII{TbI BMeCTe

c uyanôonôirl 3 uognrauarorcfl rI ylopbr, ocBofio;1{Aaq r4sAeJlr{e 2, noropoe

BbrraJrr(uBaercfl IuIIuJIbKaMuI 11 (pllc. IV.36, 6) uz rHeBAa 10 Iuarpraqn

rrog AeficrBrreM trJlygrltepoB -1.t IuApaBILIqecftI,Ix qIIJII4I{ApOB. fIIyHxteP$

coetrfrHegÉr c BbITaJIRI{BaIotrIIlMIlI [IIIuJIrRaMI{ 1-1 uepea rpaBepcy 72.

Sarenr B 3aBop MeH{Ay MaTp1lr{eft II BËIT9JIKHyTLIM IISASJII{SM BBoÂI{rcÊ

Br{Jrfia 9, xorôpan rdMeer npope3rr [JIfi rnlrl'IJreK -17'

flocne oilyôKaHu.fl IIIuIIJIeH c BbIraJIKIdBaIoqei'i cllcreMofi UBAOJII{ê

ocraercfi Ha BI4JIKe, c KoTopoii c6pacblBaercff crpyeit BoBAyxa IIJIII IISA

AeficTBUeM CoficrBeguoro Beca, ecJIII JIeBas sacrb BIIJIKU npI'IKpenJIeIIa

rr ocraJrbi{oii .racrra mapnr{puo. O6r'rsuo lrpaByro sacrr' RrdJrnE Hpengr

n ycrpoùcrBy AJI.E BaIpyBItII B rrreaAa MarpIlIIH tropo111fioo6paaHo1o IIJII1I

raôleruponanuoro rr larepuala. B erol l  ci lyqae oAHoBpeMeIIHO co c6pa-

cr,rBaHr{eM B râpy paHee orupeccoBallHÊIx I4SAeJII4I[ B MalpI4IIy sarpy-

E{aercfl orlepeArraff Aosa rlpeccyeMolro MarepIIaJIa'

flpr{ nepxueM craJrKrdBalluu rasAennfr. 1 (puu IV.37) c tryaHcoHoB I

B BOrry pa3'leMa IIpeccÔOpMLI BBoAIITc.fl JIOTOI( 4. BUranxuBaIOÛIIle ilrrIIJIL-

HU 3 uOgarOT uBAeJIII.É IIa Jlorolt 4. fIoCne aroIO OH yAaJI.EeTCfl, a I{3AeJIIIfl

c6pacnnarorcfl c JrorHa MexaHr4qec(uM cT,eMlruRoM'

152



Ilocnonrny Henoropbre ITBAeJItr.E Moryr npor4aBoJrbrro lra4arb c Bbr-
TaJrHrdBaronlux lrjrrr4drreK, Jroron ycra[raBJrllBaeTcfl HaÂ uaT praqeù R HaqaJIe
paabeMa upeccQopurr, rocJre rrero B Bolry ee paabeMa BBoAI{Tcrr Br4JrKa,
crruMarorla.fl ocraBrrrl{ecfl rrï[\eilvrr c BepxErrx BbrraJrKrrBaîeneù. Eclu
rrBAeJrlr,fi He nplrJrr4naroT n BrilTaJrKr{BarotrtrrrM rrrrrrJrbKaM r{ HaÂe}fiIlo craJÏ-
Hr{Barorcfl Ha Jroror{, Mo}fiHo odoiirlrct 6ea cteuuoiir Br{JrI{I4. B uexoropux

Pnc. IV.36. flpeccSopna c HrrxrrrnM BbrraJrRIrBaErreM orrlpeccoBaulrÉrx nagenlrft:

o- B coMHHyroM IroJlo)fielrr4u; 6 - B paBoMfiHyroM rtoJro?fieHl4rr;
1 - M a r p u q a ;  2 - i l } u ; e i l v e ; 3 - n y a s c o H ;  l - y I o p b l ;  5 , 1 2 -  r p a B e p c b l : 6 - r l o Â B u l r l l r a E
nJr r ra iT-npyE{nr ra ;8 - r raBHbl f t l r J lyH} r (ep ;9-Br rJ rHa lJ0-oÔopMJHlo l l leer l resÂoMarpuqb l ;
J7 - BbrTarfi[BaroûIas ûrnrrJ]r,]ra; 13 - nJr'yHx(ep.

cilyqaflx H nepxneù qacTn JroTKa rrpuKpetrJrflroT ITJIacTI{HqaThIe cbeM-
HrIHr,I, Horopr,Ie c6pacrrnaror Ha Jroron ocraBrrrr4ecfl Ha Br'rraJlnr{BarotrIrlx
[rrrrrJr E,Kax il1qe ilnfl. (np lr n oan parrroM xoAe JrorKa B r4cxoÂlroe rroJro]r(eHr4e) .

Hau6ouee HaAe)(HbrMr4 u a{{eHuaelrbrMl4 flBJrflrorc.fi oArro- nI AByxofie'
par{r4olrrrbre npeccbr-aBToMarbl, pa6oraroq,ue Ha rpalryJlnpoBalrnoM I{Jru
ra6reruponaHrroM Marepr4aJle c BLIcoKoù cHopocm,ro orBep?r{Aelrrl.fl,
a rar{E{e trpeccbr-aBToMarbr ÂJrfl npeccoBaHu.fl MacôoBr'rx ceprrfl ua4enuù
c peer6oii rrJrrr rounocreuubrx raa4e;rraû 6ea peal6u. Haradorr,ruee
pactrpocrpaHeHr{e ilo.r]yquilLI oAHoonepaquoHlrhre IIpeccbr-aBroMarbr

o
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c EEAUBffAyAJTbEËrM trptrBol0lr, IrpeÀEAsEarIeEEËre AJrfl trtrTaHllfl rpaEy-
JIIIpOBaEEÉIM UJIIII nOpOmfiOOOpaBEbIM MaTepuaJIOM U OCEaqeEEÉIe B[JI-
fioù-cbeMEuKoM AJrs yAaJreHrtfl ornpeccoBasHbrx uBAeiltrfr EB trpecc-

{opuu. Texsrsecxue xapaxreprrcruxtr Eer(oropbrx pacnpocîpaueunbrx
upeccoB-anroMaroB trpuBe4enËr s ra6n. IV.6.

Psc. IV.37. Cxena yctpoftctna 4,nr Bepxnero craJrntrBa-
EtrE rr c6eMa orrlpeccoBanxwx uege.nuù:
-l - r4BAerIIE; 2 - ûyaIIcoH; 3 - BbrrailfitBaroulûettrnuJlÉ]tl,I; 4-
fiorolr; 5 - yEaJrerrEbre û3 oopMbr û3AerlIfi.r

OguoonepaquorrnbrË rrpecc-aBroMar c BarpyaoqHbIM yctpoùcrnou
lnu6epnoro rtrrra AJrff nopomnoodpaauoro Marepl{aJla trofiasau Ha
puc. IV.38. Sarpymeunnù n 6ynxep 70 rtrarepl{aJr Aoaupyercn ycrpofi-
crBoM 9 r uepea nteno6a Bacbrtraercfi B rueaÀa B mndepnoro ycrpoËcrua Z.
Illudepnoe ycrpoùcrno trepeMetr{aercfi B BoEy paabeMa rpecc$oprunr,
Barpyxa.E MareptraJr B rEeBAa. B repegrefi qacru ycrpoiicrna ycranoBrrelrÉr
aBToMartrqecnz geûcrayroq,rre cotrJra 6 gttt cx{aroro BosAyxa. Halpa-
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Ta6.r,uqa IV.6
Textrn.recRue xapar(TeprrcTrrr(rr
ABTOMATOB II ABTOMATUqECftUX
IIpeccoBaHI,Ifl

(DanielsD (AHrfir,rE)

yHI| BepCaJIbIII ' IX npe0CoR-

ilpeccoB Aùff ftoMrrpeecuorrHolo

(Triulzi> (tr{raruE)
IIapaMerpÉI

YcilJiûe, frÎr:
npecca .
rpaHcùepÊoro ql{JrrrHÂPa
BbITAJ]I{UBATEJIÂ

XoÀ r"ilaBEoro nûyE?r(epa, cil
PaccroEËue Me)fiÂy IlJrr{TaM[,

c ù L , . .
P a3Mep nnfir , cJtL
XoI TpaHcùepHoto rrJM Bri-

TaJrr{IdBarotrIero n.!yHH{epa,
c l û . . . .

Ia6apurHble pa3Mepbl npec-
c a , , M . .

B e c û p e c c a , x H . , . . . . .

w - r  l * - t l w - 4  l u / - 6 |  1 5 o r  I  s 0 0 r

6 0 0
1 6 0
8 0
é o

1  0 0 0
3 6 0
8 0
4 l

6 6
5 t x 5 t

2 0 0 0
6 0 0
8 0
5 1

8 6
6 6  X 6 6

3 0 0 0
9 2 0
1 6 0
6 1

107
7 6y.7

2 0

6 0 0

8 0
5 0

1 5 0 0

3 0 0
6 0

5 0 0 0
9 2 0
1 6 0

l o

137
9 1 X 9 1

3 0 0 0

6 0 0
7 0

1 0 5
7 5 X 8 0

a ,
4l)(trL

1 5

1 , t X 2 X 3

1 9

2 0

1 , 3 X
x2,2X
x  3 , 5
2 8

1 , 7  X
x2,4x
x  4 , 5
6 4

2 0

1 , 5  x
x 2 , 3  X

X 4
5 0

2 0

X 2 , 5 X
x  5 , 3
t L 5 'rl

7 5
4 5 x

l 0

x2,1

3 0

9 0
5 5 X 6 6

3 0

1 , 7  X
X 2 , 3  X

x 4
6 0

â K

2 X
x2,5X
x  5 , 9
125

BJreHEbre crpyll clr{aroro BoBAyxa o6ecneszsaror orlucrRy oÔopMil'Iroqux

AeraJreft [yaHcoHa rr Marpurtrbl trpeccÈopMr,r

Psc. IV.38. Cxeua ognoone-
paqEoEEoIro trpecca-aBr or[âra
AJrff rropoûnooopasrrqfo rrJru
rpasynupoBaHHoro MaTe-
ptraJra:
I - IroHrporl1pylolllee ycrpofi-
c'rBo;2 - cbeMHaÂ ErrJrHa; .3 -
Marpuqa; 4, 5 * BuEToBbre PerY-
JflTopbr; 6 - conJro; 7 - nrn-
6epHoe YcrpoficrBo; 8 - rlre3Âa;
I - EOsrrpYIoûICe ycTpotcrBo;
lo - 6yHlrep.

Ha nepegnerî cropoHe npecca pacuoJrorr{euÉr cbelrua.fl BI4JrHa 2 glln
yAaJlerrufi orrrpeccoBaHrrbrx I{ Br,rroJrnrryrr,rx I43ÂeJLrrù tr3 lrpecc{opMbr,
a raKlfie ycrpoùcrBo 1 gilt noHrpoJrf otrepaqrrù cbeMa r4BÂeJrr4fr c tryaH-
coEa uJrlr l(BBi]eqeHufi rr3 Marpl4rlÉr rr yAaJreHr{.s l4sAeJrrdft r{3 SoHbr paSb-
€Ma rrpeccÔopMbr. ornraqurenlEoù oco6eHEocrbro npecca fl BJIfl eTc.E EaJrtr-
qr'{e ycrpoiicrB c BrrHroBbrMrr peryJrflropa[tr 4 lt 5, odecuevraBarorqrrMtr
peIyJIIIpoBIty noJIoFieHI{fl tro Bblcore salpysoqHl'Ix u pa3rpysoqHÉIx Me-
xaHr{3MOB B saBr4CrrNrOClI4 OT BbrCOTr,r MaTpIrqbI 3 UpeCC{Oprvrrr.

t0

I

I

7

OrrpMa il rrr.r1 trpecca
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!,nyxonepaquonur'rit trpecc-aBroMar rIpegcraBJIeH I{a puc. IV.39.
flpecc o6ecue.rrasaer HarpeB ra6nerraponarruoro MareprdaJra ronaMr4 Bbr-
conofi qâcrorbr rrt rrpeccoBarrrle rrB Hero I4BAeJrraù. Ta6nerxra 3 us nura-
renn 2 Barpylriarorc.fl Ha n{orla4l{y uepegarquna 4, orny4a c. IroMotr{blo
ycrpoùcrna 5 no uepe na4o6nocru rro4alorcfl B HaMepy 7 sbrcoxosactot-
HOIO HarpeBa .

Harperr,re Ao ueo6xogralrofi reuueparypbr radnerxra Barpyx{alorc.E
no4nrarxnofr n;rr.rroit 7 n rnea4a Marplalltr 10. TIpu sroM Irrapurrpno 3a-
HperrJrerruafl Br{JrKa 9 cnlruraet c MarprrqÉr pauee ornpeccoBaunhre BÊr-
roJrnHyrbre vlqerrprtr 11 u clpacËrBaer rdx B rapy. flepeueqaroquec.ff

Pnc. IV,39. Cxena AByxotrepaqrroltuoro fipecca-aBroMara Anfi
radnerrnpoaanuoro MareprraJla:

'  7- r{aMepa HarpeBa; 2 - nlrrareûÊ,; 3 - îabrerHr.r; 4 - nepe[ar.rûH; 5 -
fioÂaroqee ycrpoiicrno; 6 - rlHcBMoqlrrfrldÛ.pi 7 - rIoABra]fiHaR nJura; 8-
cofiro; 9 - Br,rJrHa: ld - Marpr,rqa; . l l  - u3Àeùû8.

BMecre c aarpy3brrnoii nnnroft rr.cbeMlroii Br,IJrKoû corrJla 8 ouzqarct
upecc{oprrry c}fiarr,rM BoBAyxoM. flprano4 cbeMHo-Barpyaoqnoro ycrpofr-
cTBa ocyrqecTBJrfleTcfi lldApaBil[qecr(r4M lrJrrr rrHeBMaTIdqecKr{M I{r4JIrrH-

4poru 6.
,{pyroù AByxotrepaquonnnrfi rpecc-aBroMar (puc. IV.40) coBAaIr Ha

6aae uerupexr{oJrouHoro rloJryaBToMarrrrlecxoro npeccâ c rpytrtroBblM
trplrBo4oM. Ha upecce cMonTlrpoBanr'r nonnrfi a.nexrpnuecxuit rryJIr,T
AJrfi aBToMaruqecnoro yupaBJreHtr.E u Mexanl{qecnatr ocuacrna, o6ectre-
quBarotrla.s raoreruponaHr{e Marepl{aJla I4 ero sarpy3Ky B rEeSAa trpecc-

{opnrr. l[IecrraHnarannnù aJrenrpoyrpaBJrqeMbrft 4ucrpu6yroP, trPu-
uensewrii: AJrfl troJryaBToMaruqecnoro ytrpaBJlenrrfi IrpeccoM, I{ctroJrbBo-
BaE JIIIIIIIb C HOBHaqIIT€JIbHL,IMI{ I43M€H€HIIflMI{.

B 6yuHep 7 tpecca Barpyx{aercfl uoporuxoo6paann'rfr MarepI4aJI,
ornyÂa oH rrocryrraer B r(aMepy ra6.nerupynqero ycrpofrcrea 6. IIpn
noAll,eMe rroABr{E{rroii trJrlrrÉr 4 tpecca Br{Jrroqaercg trHeBMaruqecnnft xna-
traH, noAaroqufi c)fiarbrii noagyx B I{r4JrrrHAp radlerrapyroulero ycrpoii-
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crBa. Bcne4crnrae aroro Barpysoqrafi [Jrr{ra ycrpoftcrna 6 uepeue-
rqaerc.fl BrrpaBo rr craJrnr{Baer B Jroror( 12 pauee o$opuneunyrc ra6nerHy
10. Hauepa c roporrrnoo6paauuu Marepr{aJroM ycralraBJrr{Baercfl HaA
rrreaAaMrd ra6rerupyrorqeii {opnn, pacnoJroxtennofi B rlpoMe}r(yro.rsofr
rrJrrlre 11. Ha Jrorr(e 72 uweercs.
Kyilaqox 73, no KoropoMy tre-
peMerqaeTcfl poJrI4n, 3aHpetr-
nennrrù Ha rrotrBr{}t(noii tlrare
trpecca. Bc.re4crnrae aroro rrprl
paBMLII{aHI4II IIpeCCa JIOTOK
trepeMenlaeTc.s B SoEy paBbeMa
npecc{opruu 2-.î rr ilporrc-
xoAr{T BarpyBr(a ra6neu,rpo-
BarrHolo MâreprlaJla B rrresAa.

AsroMau4secHraii qunJr pa-
6oru trpecca Harrrrnâercfl c -

otrponl4Abrnarrrlfl qarrrr -1 asro-
Mar[qecfir,rx BecoB. flocne
eroro onycxalorcfl r,ranHuti, i
rrrryHlr{ep I u rpaBepca 9,
6naro4apa qeMy ilyaucorrbr ra6-
Jrerrrpyro qero ycrpoi,ic rB a AB !l-
?fiyrcfi BHrrB rr rHeBAa ra6-
.neuapyrouleii {oprrru BarroJr-
Hflrorc.tr nopourHoodpaBHr,rM
MareprraJroM. flpt 4arrneiiurent
orrycKallulll TJIaBTIOTO nJIyH-

È(epa rr rpaBepcbr 3arpysotI-
Hatr rrJrrrTa rrepeMelrlaeTct{
BJTeBO B CpeAHee troJro?r{eHrre
BCJre[CTBr{e ABrr?fieHrdfl poJrr4Ha
no Honupy 5.

IIo oHonqaHrrr/t orBep?r{Ae-
Hrrfl r4aAeJrufi rilasuru-r nJrylr-
}I(ep llpecca rr cBsBalrrrbre c HrrM
AeTaJrrr rro4nrrMarorcn. Orupec-
COBaIIIIbIe I4SneJIIdfl BI'ITaJII{I{-

BarorcE r{3 rrresA uarpraqn 2
rI4ApaBilI4qeCKI1IM BLITaJIKI4Ba-

reneM 15 u c6pacbrBarorcs Ha
.raury I aBToMarr4qecHrrx Be-
coB crpyerr clr(arofo BoSAyxa
us conra 74 (uru uexarurqecKuM ctelrnraHou). Bo npeun troAbeMa
IJTABHOTO trJryHlr{epa [pecca SarpysoqHafl rIJrIrTa rrepeMelqaercff
e Hpaituee JreBoe rloJroxtelrlre, Bbrr(Jrroqaercfl cxatr,rfi BoBAyx, orry-
CKAETC.g BbITAJIKI4RATE,TIb, IIEPEMEtrIAETCff B HPAI"IHEE NPABOE IIOJIOiI{EHUE

Barpygorrnar trJrr{Ta r{ craJrntrBaIorcfi B Jroron . pauee or$opnooan-
HÊre ra6rerxn, upeccSopua Bârpyffiaercr ouepegnofr nopqueii

Pnc. IV.40. [nyxonepaquouurrft npecc-anto-
MAT:

f -qârua BecoB; 2 -MaTpI{qa; 3 - nyaHcoH; 4 -

noABu'fiHaff nrura; 5 - fionllp; d - TaoJerl4plrotrIcc
Vcrpoù( rBo;  7  6yHHep_;  8 - rJ raBHHi i  r rJ lyHHc l , ;
9 - TpaBepca; J0 - TaoJerHLr: 7I - npolrex{YToq-
Hafi nJrrrra; JP * roroH; l3 - HyraqoH; 74 - co-
nro; 15 - BbrraJTHr4BareJrr,.
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TadJreror(, a Becbr cpa6âTblBaroT troA AeficrBlreM Beca ornpeccoBaH-
Hbtx tr3AeJrlrfi.

Ilpegnapurensnnrii troAorpeB Marepr4aJra ocyûr,ecrBJrflercrr B $oprrle
ra6.nerupyroq,ero ycrpoftcrsa r{ B Jrorne Barpyaosuoro ycrpoftcrBa trprt
IroMorqtr urrAyKrluoEEËrx Harpesarereft r,rJrrr sJreRtp[qecHr,rx gJrer{eHroB
cotrporr{BJreurar. flpecc-aBroMar troaBoJr.seT ycrar{aBJrrlBarr, upecc{opun
c KoJrtrrrecrBoM rrreaA or I go 4.

Eo.nee Bbrcoxa.fi cretreHb nolrunencuoù aBroMarrraar{rlr{ rrpoqecca
IIpeccoBaHuE Aocrrirraercs uprMeHeIltreM rpexotrepaqrroHEhrx trpeccoB-
aBToMaTOB, BbrtroJrHtrrcq,fix cJreÂyroq,tre Bapr{aETbr TexlroJlortrqecHrlx otre-
paqufi: 1) r'adnerupoBarrr{e, trpeABaptrrennutrft HarpeB Marepr.raJra tr trpec-
coBauue nzgenufr"; 2) upe4naprarenrnr,rft HarpeB (uru radneruponanrae)
Marepr{aJra, rrpeccoBarrue r{ Mexanr{qecxylo o6pa6orny ortrpeccoBanrrbrx
nagenufi; 3) ra6nerupoBanr{e MarepuaJra, npeccoBaHr{e rr cBnrrqr{Bautre
ornpeccoBauHbrx peâb6onnrx uegenufr. r{ T.A.

B rex cJryqaFx, nor4a neo6xo4rauo upecconarb roJrcrocrerrubre IrBÂe-
nvn (c rolrqunoù crelrox ) L0 nn) o$tr.rgbre ru4paBrl4qec6l{e npeccbr
r{ctroJr E,3yrorcfi HepaqtrorraJrËEo. H ecuorpa Ha rrpeAB apure.ntutrii EarpeB
npeccMareprraJroB ToHaMr4 sÉrcoxoft qacrorr,r, BÉr4eptnxy troA AaBJreEueM
odnrsso ne yAaerc.E cor(parrrrb uume 20 ceh Ha I nsw ronryr{trr,r rraAeJrnff.
flpra upeccoBaur{r{ raa4enuË nB BoJronunra, rexcroJmra, AI-48 BbrAep}rina
IOJrlr{HA 6rrrl anasuTeJrbEo BBIIe.

flnr 6o.nee paquonaJrbrroro rrcrroJrbaoBanun trpeccoBoro o6opy4ona-
'd.Vlfl- rJpfi npeccoBarrrrrlt oArloTr{trEËIx ToJIcTocTeEEbrx uaAennft trpeArlaSHa-
qeHa aBToMaTIIqecKa.fl lrpeccoBafl JrlrHr/t.fi c BbIIIocHÉIuu upecc{opMaMu.
JIusun cocrolrr r{B rrrrrareJra 5 (puc. Iy.4l, a) gna Barpyanrr radlrerupo-
BaHHoro Marepr,IaJla n npecc(fopMy, npecca 4 gna cMbrrarrr4fl tr Batrupa-
nun upecc{opMÉr, rraroBoro Houneùepa 2 gnx trepeMeqeurrs coMnrryrbrx
upecc{opu 3, upecca 6 gnn pacr(pbrrrrff upecc{opurr tr rtrApaBJruqecxoro
rluJrtrHgpa B gna BbrraJrr{trBaurrfl ortrpeccoBarrnbrx raa4elrufi lra trpecc-
{oprvrnr.

IduHn uaurauaerc.s c Barpyanû s npecc{opMy trpegBaprrreJrËrro Ha-
rperÉIx ra6rerox r4B trtrraTeJr.s 5. Sareu maronnû nonreftep trepeMeqaer
pacxpbrryro upecc$opuy troA trpecc 4, Horopuù cMbrnaer ee, clnr{Mafl
rrar(erbr rapeilblrarbrx trpylnurr 10 (puc. IV.4l,6). Ilpra aroM BaxBarrl 12
aBroMartrqecr(I{ Batruparor upecc{opnry (upaeafl rracrb pucynna). B 4anr-
seù[eM upecc$opua r{uxrr4qecntr trepeMetqaerc.fl rrraroBbru nonnefiepolr
c ycrauoBJrennbrM TeMtroM. B Houqe uepnoft rrmufrv. upecc$opua uo4
gefrcrnraeu ToJrHaTeJr.s -/ ueperrleqaeTc.ff Ha BTopyro JrrlrHuro ltraloBoro
RorBeùepa, r(oropafl cHoBa rpauctroprrlpyer rrpeccùopuy K Haqary
nepnofi Jrr{Hrrtr. B npoqecce rpaucnoprrrpoBnu uageJrufi orBeprrtgarorcr
n uarperoft upecc{oplre.

flpecc$opr*ra pacnpbrBaercfi troA upeccoru 6. flpn erou rilasnnft
rrJlyn?fiep npecca BuaqaJre cxrlrMaer raperbqarbre trpyxrrrubr upeccfropurr,
BcJreAcrBue qero BbrcBo6orngarorca ee aaxBarËr. Sareu MexaHtrBM rrpr{-
?nr{Ma troBopaqr4Baer BaxBarbr, noageftcrey.rr Ha ux Hlt}fiHtre pbrlrarrl.
flyaucon upecc{opruu nognuMaerc.E pbrqaraMu 7 nognu:rxnoû ulurnr
rrpecca nptr ABrI]fienurr BBepx nocle,4neft. flocne ocnodontgenurr rryaHcoHa
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Pnc. I\.41,. flpecconax JIEITITfi o Br.rgoc-
uulrr upecct[opMaMlr:
a- cxeMa ycranoBlrrr; 6 - cxeua sbllrocgoû
fipecc*opMÉr; .. .f
l- Tofif iare,rb; 2 - uaroBbril I{oEBeûep; lJ -
fipeccÔopMa; 4, 6 - npeccbt; 5 -- rrr4raTeJrb;
7 - pbrqaru; I -DItÂpaBrr4.recHIIË qurIIHEp;
9 - fiBEerue; I0 - TaperÉ'qarÊre llp]u{r'rHbr;
-lJ - InfitrûË}ta BbITaJII{rrBareJrÂ; ,2 - aaxBarbl.



pbrïraraMl4 7 upecc([opMa ocraercfl B pacnpbrroM cocroflHrlra. Pacnprrran
Qopua ilepeMeqaerc.fl KonBefrepoM K BbrrarrnrBarouleMy ycrpoficr:riy,
rra RoropoM roroBÉre frBAeilnfl 9 nrrranHr.rBarorc.fl rrrrrr4Jrr,HaMrr 11 nop,
AeftcrBueM rrrApaBflrlqecfioro qr{Jrnn4pa 8 u yÂalrsrorcfl r4B rrpecc{oprr,ru
cneqrraJrbHbrM cbeMHrrKoM.

Ocodenno rorrno Ha trpeccoBofr, rrurntrv. AoJr?nHbr 6rrrr, peureur,r Bo-
upocril aBroMarrlqecnoro HorrrpoJrff reMrreparypH rr rro4rrpeccosox. Vqu-
rbrBafl Br,rconyro cror{Mocrb upecc{opu, qenecoo6paBHo nprrMenflrb yrru-
BepcaJrbrrbre 6noHu co cMelrrrbrMra o{opnnanqr{Mrr rrreaAaMrir.

B cnsau c iluponlrM BgeAper{rreM B trpoMr,rrrrJregqecrb ycr(opeHHbrx
rlunJroB lrpeccoBaHrrg o6nacrra nprrMeneHrlg ranoii ilmlurrtr Becr,Ma orpa-
HrrqenÉr, AnroMaruqecryro Jrrrurrro c BbrrrocHr,rMra npeccSopMaMrr rleJreco-
o 6 paauo r4crro Jr bB oBarb tr prr trpeccoBarrr{u K pynnrilx ce pnft ToJr crocreuubrx
raageuuii npocrofi Soprlru r.ra Marepuaros c He6onr,urolî cnopocrbro orBep-
'I{AeIII,Ifl.

f lpecconanue pear6onrrx raa4enuù B r(accerHr,rx rpeccSopuax (r. e.
n Soprrrax co cr,eMrrr,rrura peal6oobrMr4 tryaucouaura) osenr' TpyAoeMrto.
.{na rrrexaruraarlr,rrl otrepar{rrrl cBr4Hqr{Barrr{-E r{ aBToMarr{Barlulr rrpoqecca
IIpeccoBalrrrtn peardonrrx ua4enrai.i trpr{MerrrrrcTcfl cBr{IlqrrBarorqrre ycrpoii-
crBa, MexaHI{BrrpoBanrrr,re upeccQopubr, a rar{?fie aBToMaruqecxr4e trpeccbr,
Harpuuep, gnn rrpeccoBarrrr.fl pear6onr,rx ras4erzft ng aMrrr{orrJlacrâ
ra Seuoulacra oAtrr{anoBoro r{Jrr[ paaluquhrx IIBeroB trpe4naauaqeubr
qerÉrpexp.flAHbre npeccbr-aBToMarr,I, I{oropble cocro.flT IrB qeTr,rpex c6nonra-
poBanrrr,rx npeccoB, cMorrrr4poBaHubrx Ha o6rqeft paMe (pnc. IY.42).
flpecc-anroMar rrMeer o4lrn o6quft upueog or aJrenrpoABrdrareJrrr MotrI-
Hocrbro 0,64nernn o6qufi rryJrbr ynpaBJreHlrfl 2. O4uaxo trpeccbr Barpy-
}r{aK)Tcfl uopourHoo dpaBIIbrM Marepl{a,'roM \rz v:a4travAyaJrbrrbrx 6yune-
pou .1, OrnpecconannÉre r{BAeJlrrfl HaftatrJrr{BaroTcff B npr4eMrrr{Hax 5.
,{rn yuenr,ur€Hrrfl TetrJronorepb trpecc Baxpbrr repMonaoJrflrlt4olrubrM }to-
1r(yxoM.

Marepraa;r ua 6yunepon -Z aarpyxaerc.s B Marprdqr.r, ycrarroBJrenrrbre
rra rrrronax 12. IIop, AeiicrBueM sJrenrpo4Br.rrareJrs nyilaïrnu 7, Horopr,re
rrepeMelqarcT trJII4Ty B, npaqarorcfl, ctr{r{Mafl KoMrrJreKTbI Taperr,qarr,rx
lpyxu[rr 70 u aanrr'rHaa upeccSoprur,r. flpr.r ueodxo4r4Mocrrl -B rroAnpec-
coBnax Hyraqnu coBepr[alor AonoJrrrr{reJrbHr,re odparnoe lr rrpflMoe
ÂBrr?r{eHr{fl. flocne orBepmger{rrx rae4erraù n upecc{opMax oHrr craJrr(rr-
Barorcr c rryaucorroe upecc$opMbr rrpu troMotr{rr crrcreMbr 75 m to ?r{eJro-
6att 17 fiotra4aror n npueuuraxra 5.

Peer6osbre rrs4eJrrrfl cBrruqrrBar)Tcn c oSoprrrJrnrorqrrx BÉaRoB rryau-
colroB pearrr{oBbrMl{ ArrcnaMr4 74, xoropwe ilprr Bparqentrrr [prr)fiuMarorofi
It oTrrpeccoBarrHbrM IrrSAeJILrflM crreqtraJrbrrbrru ycrpoùcrnonr. BparqeHlle Ha
pesr4HoBbre ArrcKr,I trepeAaeTcrl oT aJrefiTpoABaraTeJr-n uepea qeuuyro 4
rr KoHr4qecnue 6 nepe4aqr{, a rar{E{e lrtrrrrrAeJrl{ 9. Bo BpeM.fl BhrAepxnr,r
aJrenrpoABrdrareJrÉ, ocrauaB"rrrrBaercfl rd neo6xo4rnuoe ycrrJrrre [peccoBa-
Hr{ff troAAe px{rrB ae rc.E Tape Jr brrarr,rMr4 trpy}r{rrualru.,[,nr aB ToMarlrqecx oro
noHrpoirfl r{r.rHJra IIpeccoBaHrr.fl r{ reMrrepaTypbr npeccoBaHr4.rr Ha tryJrbTe
yrrpaBJreHl4fl 2 ycrauoueHr,r peJre BpeMeHrr 3, a ua npeccSoprrrax .- rep-
MoperyJrflropu 13.
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Pnc. l\ .42, 9ernpexpn4ur,rfi npecc-anroMar Airs [porr3BoAcrBa pear6oar,rx lre4enuft:
7 - oyHHepbr; 2 - [yJrLT ynpaDJreHufl; 3 -
HIIHu Il3Âernfi; 6 - Hollr.rqecfiue nepeÀaqr,r;
faperbqarafl npy)r{r4Ha; 11 * È\eilo'a; 12
Ir4Cr(; 15 - BbrTaJrr{IrBarorrdafi crrcTeMa,

1 {  g a r r a s  l b g z

peJre BpeMeHrr; 4 - Ue[Hafr fiepeÂaqa; 5 - npueM-
7 - Hyra.rfiu; 8 - [rr.rra; I - xmuH[eûb; _Zo -

* rrrroH; Jt - repMoperyJrÂTop; 14 * Ile3r.rÉoBbrfi



Poropnrre trpeccbr u Jrrrrr[rr

flpu upeccoBalruu raa4elraft rra pearrotrJracroB lra aBroMa-
Tr4qeCfiUX npecgax 66nr,mag qagTr' BpeMeEII IIIIRJIa SATpaq[BaeTCfi Ha
trocJreAOBaTeJIÉEbIe BOBBpaTEO-trOCTytraTeJIbuble ABIIIII{gHIIff pa6OVrax n
BCnoMOraTeJIbHhIX OpraHoB trpecca (rilaBHOrO llJlylI)fiepa I1 BbITaJII{IIBa-
reJrrr trpecca, ycrpoitcrB ,4Jrfi 3arpy3Htr MaTepr4ala n upecc$oPMY, yAaJre-

Ht fl LL} See or[peccoBaHr{r,rx r.rSAeJrr{ii u ee oqucTKn' ycrpoftcrBa AJIfi
cBunrruBanug pegb6oBr,rx I[BAeJrnfi, trpeAoxpalrr4TeJrbghrx IiI KoETpoJrbHËIx
MexaHr{3MoB u r. A.). B cn.EaII c Bl{eApeHtreu rny6onoro trpeABaptrreJrb'
HO1O HarpeBa MaTepUaJIa TOKaMI4 B6ICOROù qaCTOTbI, IIOBBOJIIIBmeIO
pes1o COHpaTI[rË AJTI4T9JIËHOC15 OTBep]n4eHrr.ff u3AeJltrfi, BpeM.fi BcrroMo-
rareJrbnÉIx otrepalp4ù rroBblclttJlocb Ao 50% flpo4oJl]I{trreJlbgocrtr I{IIfiJIa

upeccoBaHl{fl.- 
nns troBbrrtrenu.ff rrpor(BBoAr4teJlËEocrrr trpeccoB o6r,rsno yBeruqr-

Baror rEeBAHocrL npecc*op1lr tr CoBMetr{alor BctrOMoraTeJIbHbIe otrepa-
qul,I IIo BpeMeEu. oguaHo rrprr yBeJrrrqeHrrr{ frresAEocTrr npecc+opM
SIIaSI4TerLHo BOBpaCTaK)T TpyAHocrtr aBToMarIIqecKoro trpeccoBaEI'I.fl ' cBfl-

BaErrbre c sarpysKoit uarepuana B MlrororHe3AHyro Ôopty, pa36pocoM
pasMepoB rHesA trpecc{opMbr (upu ee trsroroBileHfrE n B rlpoqecce aac-
nnyaraqnu), Eeo6xoAuMoclËro pa6orËr rra IroBbrfreEHOM yAeJrbHoM Aa-
BJreHur[ upecpgBautrfl u IIpuMeHeEIIeM 6onee rOqnoIO AoBIIpoBaIIu.ff Ma-
reprraJra B rEeBAa, a Tafi?fie AoBI{poBKu MaTepuaJla tro Hal[6oJlbil9_uy
rHesAy, cJrolnEocrbrc otrepar{Irit noETpoJLs u oqltcrnr4 trpeccÔopMbr. Ity

rpyAgocrr,I eqe $oJlee ycIIJItrBaIOrc.s 11p11 trpeccgBagutr B ME6I6THSBAIIOI4

S-oplre ua4erufr uB rIpeABapureJILHo Harperoro ra6rerupoBalrnoro Ma-

repuaJra c satrpeccoBaEEoË apMarypoË.
Ha poropuhrx trpeccax o6l'rsno r.IctroJrt,Byrlrc4 ognoruesÂHbre trpecc-

{oprrau AiIfi uBAeJrnù upocroù Hou{urypaqur4. P or4eJlbrl'rx cilyqa.flx

Âili reRenrfi ruua pear6onux HpbrIIreK (4.nr {naxonon) rneaguocrr>

upeccsopu troBËrmaror go 3-5. flpu ucnonbBoBaHtrn oAHorHesAEbrx
rr MaJrorrreagnux ipOpU cguÆtaerc.E yAeJIbHoe AaBJIeELIe trpe9c63anl{fl'
co3gaercfl 6olee pannoMepHoe reMtreparypgoe troJIe n npecc$oplre, o6ner-
qaroTcfl ee HaIpeB tr I(oIIrpOJIb reMlleparypËI, yilyxlllrAerc.ff BHeÛIIuit

Br.rA rrSAeJIIrù u UonmmaeTc.fl roqgocrl I{x pa3MepoB' coqpalqaercrr pac-

xoA upeccMaTepI4aJIa, yMeHbmaercfi rpyÂoeMKocrb uslloroBJlel{trff trpecc-

Soprrr 
:u yBeilflquBaercfl cpor I4x cJry?r{6br. Buaro4ap.fi troHr'r}fietrIroMy

yAeJrbEoMy AaBJIeEEIO trpeCcoBaIIIIfl u ToqEoMy KoHrpoJIIo ycIIJII'Is trpec-

coBarrllfl, paBIIoMepnoMy reMtreparypgoMy troJIIo trpecc{opurr'r roquoit

sarpysHe MareptraJIa coHpaqaeTcfi AJII4TeJIbEOCTË OTBepll{AeIIIIfl IIsAe-

nUR-, OCO6eSHO trpfi trpeCCOBaEAtr TOJICTOCTSHII6IX U1p'AgIIg,ftI tr o6ecuesl4-

Baercfi 6onee pannoMepEoe orBeplr(Aelrue tro roJItIIuEe u3Aetrr4fi.
Ha poropuhrx rrpeccax-aBToMarax trpeccùopMbr HaxoAflTcff B ornpbl-

TOM cOCTOflHLIlr (c IIeJIrIO SaIpyBKII MaTeptraJla U ltBBJIeIIeEU.ff OTnpeCCo-

BaHEbIx uaqenr,rft) s 3-4 tro3uqusx. Taxnrt o6paaou, na 2o-rneaAsou
poroprroM trpecce Hoâ&ÔIdIIr4eHr trctroJll36Baglr.fl ofiopy4onaurr.E AJrfi Or-

Bep?r{Ael1r,Ifi r4sAeJrIdIÏ cocraBJrfler B0-85%, a Ea l0-ruea4uou llpecce -

TOJrbr(O 60-70o/0. Itpoue rolo, ofiJIeIqaeîcfl BaIpyBHa IHSBA MarepIIaJIoM'
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a{{eHrranno trctroJrbgyercff ycrrrrve trpecca, ytrpoqaercfi r{Bnjreqegue
u yAaJrerrrre raa upeccQopMÊr u3AeJrr,{ft 6ea peardbr r,r c peetdofi, a raK?fie
oqlrcrxa osopurxroqnx rnes4 B UpeCC{OpUaX, o6ner.raercs BosMo}r(-
r{ocrb aBToMar[qecxofr ycrauoBnrr MeraJrnr,rsecxoù apMarypbr B fHeBAa
upecc{opuu rr cur{rr(aercfl pacxog âJrexrpoarreprurr Ha npr,rBo4 trpecca.

SarpysHa Marepr,raJra r4 apMarypbr r rueagà upecc{opun, a iaHxe
r{sBilerreHl{e ua4enraft ua $opunr u ux cBuEstrBaHI4e C pealdonrrx SEaHoB
o6nersaercfl reM, rrro Ha poroprrbrx trpeccax ornpbrrr,re upecc{oprrru
IrocJIeAoBareJIbHo rrpoxoÂffr qepe3 olIpeAeJreEHble troBrrqtrlr, B noropbrx
ycraEoBJreHr,r neo6xo4uMbre sarpySorrEo-paBrpysoqHbre MexaHr4sMbr. IIpo-
r{SBOAr4reJrbEOclb 20-rneagnoro poroprroro IIpecca trpl{ npeccoBarrrrrlr
pear6onux uagelufr B oAHorHeBAHbrx trpecc{opuax 4oôrluaer 3000 ue-
Aenui;i s ! u.

O6rrqno poropnbre trpeccbr-aBroMarÉr trpeAnaauaqarorcfl AJr.rr KoM-
trpecctronuoro npeccoBarrrtr fr" sarpymalolcfl rroportrKoo6pasnmlr ralu
ra6nerupooarrnbrM MareprraJroM 6ea npe4naprrreJrbuoro HarpeBa. OguaHo
BbrtrycKaroTc.É raKlKe poropEbre trpeccbr, Ha fioropbrx rrpeAycMorpeH
Har.peB MaTepuaJra ToKaMrlr amcoRofi qacToTbr, ra lo-ruesgrrbre trpeccbr
gnr rpauc{epnoro trpeccoBaurrfi rrpe4BapureJrr,Eo cMerxarrubrx co creRJro-
BoJronrroM uotuaQupubrx HoMnayugoB.

Poropunre trpeccÉr paaAeJrsrorcfl Ea peBoJrbBepubre (c neprao4rauecnrrM
troBoporoM poropa Ha otrpeAeJrenur,rft yron) u poraquourrbre (c nenpe-
pbrBubrM BparqenueM poropa). Cxeua 4eficrnr.ra peBoJrr,Bepuoro flpecca-
aBroMara, BbrnycnaeMoro {uplrorï <Tavannesl (Illneùqapun), 4ana na
puc. IY.43, a. BcnegcrBtre trepuoAtrqecnoro Bparqenufl poropa trpecc-
Soprrtrr rocJre4oBareJrbuo rrepeMetr{arcrc.rr B troar{qntr I-X. Marepuan
Barpymaror n 6ynHep -/, ua Horoporo orr rrotraAaer B Aoar4poBosryrc sony
Me)fiAy tryaucorraMm 2 n 4. fIoF,4eùcrnueu [pr4Bo4a tryaucorrbr rrepeMe-
rqarcîc.f, BJreBo, rrpr{ eToM Bar(JlroqeHHafi Me}fiAy rryaHcorraMtr Aosa Ma-
repr4aJra Brrrcbrtraerc.E B Jroror{ 5 ra aarpyrxaercfl B upecc$opuy 6. IIpu
Haruqtrtr AByx-, rpex- uJrr4 trflrrrrrreaAroft upecc{opMr,r coorBercrBeHno
yBerr{quBaerc.E r(oJruqecrB o trap tryancorroB ra 6nerlrpyroqero ycrpoft crea
rd HoiluqecTBo SarpyBoqHhlx fioTnoB.

,{na od.lreruenurr cBuu.qlrBauufi c peardonrrx BEaKoB 9 ua ua4enurrx 10
o{opunenn trpo4orrbnbre pu{n. B noaraqrar IX npecc$opMa paaMhr-
Raercfi, u B noar{r{r4m X s BoHy paBbena upeccSopMbr BBoAurcfi tronopor-
urrii pnrvar 7 csursusarcu1ero ycrpoftcrna, xoropnrii BareM rro4rruMaercs
raxuM o6paeou, rrro trpo4oJrrnue pr{nr rrlplerfifl. saxoAsr B coorBer-
crByrorr{Ee KarraJrr,r cBurrqtrBarorqero traîpoua B. B peayJrbrare Bparqe-
Hr4tr trarpona trBAeJItre cBurrrluBaercfl, trocJre qero pÊrqar 7 ouycnaercr
u troBopaquBaeTcfi B r4cxoÂEoe IroJrolHeHI{e, copacr,rBafi I,ISAeJrtre B trpueM-
Hyro rapy. B noaraqun 1 cnegyrcqafl nopqrr.n MareprraJra sarpymaercfl
B rHeBAo npecc$opun, a B rroarrqwt II npecc{oprr,ra BaMbrnaerc.E. }toaS-
$zquerr rrcrroJlr,BoBaul{ff npecca AJrq HelrocpeÂcrBerrrofo trpeccoBaur{s
cocrasnser 65%.

Cxeua geficrnraR porarluonuoro rrpecca, BbrtrycKaeMoro BaBo4or,r
<TOS Rakovnik> (TICCP) gnn npeccoBaHrra magetmfr. c peardoft u 6es
pear,6rr i lpr{BeAeua Ha prrc. lY.43,6. f lpecc ocuaqen t5 xouuneriralru
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{opuyrcqero rrrrcrpyMenra. Porop c Qopuarrrr.r Bpalqaerc.s EerrpepbrBno"
trpE sroM Sopun flocJreÂoBareJrbuo lrpoxo4flr qepea troatrrlr{tr Barpyann
I SaMbrHaHtr.fl, trpeccoBalrllfl, paSbeMa, cTaJrnr4BaHtr.fl oTtrpeccoBalrHbrx
ua4eruù. B uoauqun ,f uarpuqa .17 aarpymaercs ra6rerxoia 72, trocJle
qero trpecc$oprrra BaMbrnaercfl (uoalrqur 11).

Wl tWI

111-1--rstll lll

ry-w,,F"æ
@,w,M."lil
ï]il]il"[!
X T W I T

Pnc. IV.43. Cxeuu geitctnua poroprrblx lrpeccoB-aBroMaroB:

o - peBoJrbBepgbrù npecc c rlrdraurreM nopomHoodpaaur,rM MareprraJroM; 6 - poralluottuhlù fipecc
c rrrrraHueM TaorerupoBaHHr'rM MareprraJroM;
I - 6yHfiep; 2,4, 14 

-- 
nyaHcoHb]; 3 

-- 
EosaMarepuaral,S -. Jrorofi; 6 - npeccÔopMai,7, - rlo-

soporÉrrù riaqaî; b - cnuÈuranarorqufi narpoH; I - pe3booBoft sHaH; 10, 13 - vsqefifrtri 7J - Ma-
rphua: tz - raolerra; l5 - ro;fiareû;; 16 - iyuauoH; I - xv - noarruuu SopMoBaHu.E
!tBtreJuii.

B uoararluax II-XIII trporacxogr{r orBep}fiAeur.re rasgelraii r o6orpe-
BaeMbrx Banpr,rrtrx {oprr,rax. B uoauqranx XIV u XV tpecc$opMa paaMbr-
r(aercfl, a oTnpeccoBaHHoe IrSAeJrr,Ie 7.? cranKr,rsaeTcfl c nyaucoua 74
roJrHareJreM 15 togAeûcrBueM HyilaqHa -16. flpecc-aBroMar c 15 rnea4aull
6o.nee e{{enr}rBelr, qeu t0-rneaAfrbrii:, trocnoJrbny trpll coxpaueHl{rr Ko-
rnqecrBa BctroMorareJrÉ,r{brx lroalrqtrft gnn o6cny}r{rlBaHlrfi upecc{opu
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Ea rrpecce c 6onlururr qrrcJroM {opru yne;rurrr4BaeTcfi KorrrqecrBo uoaraquii,
trctrorrF,ByeMbrx AJrfl rrenocpe4crBeuHoro rrpeccoBaHrr n mape;nnù. (Hoa$$r-
qrrerrr ucrroJrL,BoBasr.rs 15-rueaAuoro npecca cocraBJrfler 77 -800/o).

O6qrafi BrrA poroprroro trpecca-aBroMara AaE rra pnc. IY.44. Ha po-
rope ycrauoBJreur,r 10 npecc{opw 2.Ycnnue trpecca, trepegaBaeMoe rr4llpa-
BilraqecnuMtr qrrJrrrrr4paMu ] na Karr{Ayro npecc$opuy, cocraBJrffer 750 nu,.
IIpecc rrpeAuaar{aqerr Arr"s rrBroroBJrerrunmzgenuù. c pesr,6oû rl 6ea pear6rr
B oAHorHeBAEbrx npecc(fopuax r4a uopomnoodpaanoro uarepuana (aa-
rpyx{aeMoro n dyuHep 3) 6ea trpe4Bapr,rreJrbuoro HarpeBa. Ha npecce
MO)I(HO trOryqaTb !rcAervtfr"
Ar4aMerpoM Ao 75 ra sbrcoroi{
Ao 40 nn. Orupecconanrure
rrsAeJrr{.s HatrpaBJr.flroTcg tro
rorHy 4 n trpr{eMuyro rapy.

flpranqur poropnoro ilpec-
coBanlrfl MoffieT 6nrrr upuuenen
He ToJrbKo npr4 Bpaq,arctrI'eMcfl,
HO rr trpû rretroABrrlrrlloM po-
rope. B âroM cilyqae Bpa-
n{aTorc.s ycrpoùcrna AJrf aa-
rpysnr( Marepr,raJra B npecc-
Sopuu vr ^Jrrr cbeMa ornpec-
coBaurrbrx uagenuft (nnrrouan
cBIdHrr[BaHue pear,60nlrx rdSAe-
nr,rù). a raK?rie BctroMorareJrr,-
urre ycrpolicrBa c HyJrarrr(aMrr
yrrpaBJrenr{rr ilpeccoM. âra
cxeM,a a$frenrranna, B qacruo-
crr{, B cryqae trprrMeHeHrrfi
IIIAPâBilUqCCKI,I]( qI,IJII,IIIÂPOB

AJrfl COSAaEr{fi y0rurlrfr, rrpec-
coBar{r l f l .  f locnonrxy poropbr
c rr4ApaBJrLrqecr{r4Mr4 rI'IJruHA-
paMr4, urApaBJrlrqe0I(I{MII paclpeAeJrl4TeJrbHbrMr4 r{JrafraIIaMI4, a TaK}fie.
upeccifoplralrn HerroABtrr]r{HÉr, Brraqr{TeJrbr{o yrrpou1arcTcfl ilogasa
pado.refi ?firlAnocrr4 n ruApaBrlrrecnlrM r{r.rJrrrHApaM }r DJreHrpontrra-
Hv.rt H npecc{opuaM, a rax}fie aBToMartrqecxraft xourpoJr}, r{x reMtre-
parypÉr.

Coe4rauenr,re ra6nero.rublx MarrrEE, reneparopoB ToRoB Br,rconofi qa-
crorr,r, trpeccoB I{ crar{KoB Ar.fl Mexantrqecxoit o6pa6ornu ua4enraft B eAI(-.
rryro aBroMarrlqecxyrc Jrr4IrI{Io aarpy4lreHo uB-Ba paBJrr,rsuofi npogaBoAu-
TeJrbHocTI4 oTAeJrr,Hr,rx BITA0B o6opy4onanua, Br,rpanuunanue npor{3-
BOAr{TeJrrrHOCTrr nyTeM paSAeJreHUfl ITOTOT{a r{a4enraù BbrSbrBaer SEaqr4Terr,-
Hoe ycJro?nnenlre rr troBr,rmeHl4e crollMocrrr rpalrctroprxbrx cpe4crB. IIp"-
Meueurre ilpeccoB c oAHorHeBAHbrMrr llJrr4 MaJrorueBAHrruz upecc$opMaMtr
ruaroa$SeHTuBuo, a flprl l4ctroJrÉ,BoBanrrrr Muororlrea4Hbrx $opu nosnu-
xaror 6onrrur{e rpyÀHocrr{, cB.flgaurrble c aBToMarr4secHoù aarpyanofi
r{ paarpyar{oii npecc{opMbr r{ ee paaHorHeagHocrbro. Ftone6auus neca

Pnc. IY,44. O6qrft BuÂ Aecrrrr4rroarrquonnoro
poroprroro flpecc-aBroMara c ycr{JrrreM 150 nr+
n nax4oii: rroarrqrrn:
-z - ruÂpaBrr.rqecr{rre qrrJrrrrrApbr; 2 - flpeccôopMbr;
3 - b y H H e p ; 4 - J r o r o n .
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Tadreron, ltBroroBJrfleMËrx Ea râ6rerosuofi uaurraue, elqe 6orrure ycJlolr(-
urror upo6JreMy coaAauraa e4unoù npecconoù rrfrlafru..

;ry H" poropnhrx trpeccax-aBroMarax yctrertrHo pemerrbr Botrpocbr aBro-
Marrqecxoù Barpysntr npecc{opunr MareplralroM, ee paBrpyanu, a raxixe
cBuurruBauux pear6oaux uagenuft. O4naHo n rra poropnbrx trpeccax
npodneua KoMnJrencrroû astoMarr{Baqur4 Bcex rexnoilortrqecnr{x ouepa-
qufi, npuuenfleMbrx trptr rrpouaBoAcrBe rrpeccoBarrnbrx rrB4eJrrrft, ne pe-
meua a{{enrnBtro. Osa Mo}fier 6nm npaHrtrqeoxrr paapemeua tryreM

--+ r  f i t u \ i

/-r)AlJ
-  r l  - f r /  ' t
\ ,lL ,ff't It 0 f l  1 2

2t 20 t9

\\
\

Puc. IV.45. ltnnelrarnqecxas
coBasua uegetmfr'.

2, 18 - peMeltEÊre lepeÂairu; 8, 10 - BaJrbr; 4, 9, 71, 16 -
22 - poîop},l; 13, 11, 21 - syouarne fioreca; ,9 - cârerJrrrr.

Irpr4Melrenld.fl aBToMartrqecnl{x poroplrblx trauuË, cocro.grq,rrx uB EecnoJrb
Rrax rexuoJrorwrecnux rr rpancrroprubrx poropoB c ]Hecrnoù HuneMarrme'.
cHoù cB-fiBbro. TexnonorraqecntrMlt HaBhrBaIorc-E poTopr,r, Ira Koropbrx
BbrtroJrn.srorc.s otreparlrru AoBr.rpoBa:artfl. vt ra6.nerraponaurr.E Marepr4aJla, ero
npeABapureJrbHoro HarpeBa, npeccoBaHr.rff E MexaHr,rqecnoft o6pa6orHu
uaqelraft. Poropur,re ilvrlunr. trpe4uaauauerrbr B ocIroBHoM AJrfi lraccoBoro
rrpor4aBo4crna ua4enraù uB peaxrorrJracroB 6es apruarypnr. Texnuuecfirre
xapanrepucrr4nz Hgnoropbrx oreqecrBenHbrx u aapy6emur,rx poropnr,Ix
trpeccoB tr poropnhrx nunufi nprrBeAerrbr s ra6n. IV.7.

ltunelrarra.recnafl cxeMa oreqecrtsenrofi poropuo ir nunun npuBeAeHa
Ea ptrc. IV.45. ltpytrquù MoMeHr trepeAaercfl Ha rpalrcMl{ccaonur,rii
ear .t aJrenrpo4BurareJreM -Z uepes peMerrubre rrepe4aqrl 2. ft rpancuuc-
or{ourroMy BaJry troAr(Jrroqeubr qepBflqubre peÂynropbr 4, I n 76 c ilepeÂa-
TosHËrME orr{omeHu.f,ruu 36; 60 u 36 coorBercrBeuuo. Pe4ynrop 4 npa-
rqaer porop 5 ra6nerupoBarrr{fi, or Koroporo Bpan{enrre trepe4aercrr
qepea ay6uarrre r(oJleca Ëa porop 7 ,qoonponanfifr vt polop B narpena
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Taituqa IV.7

lexunsecx[e xapaxreprlcrurrr poropHhrx rrpeccoB-aBTouaroB
u aBToMaTr4rIeCft[X poTopnrrx lunlrù

TuII npecca r{Jr]r irr4Hldll

flapauerpu

Ycurrre npecc( BaHrrg, ?{1,
itôniisècïiÀ' ;ôdilftii ;- do:

T O p e  n D e c c 0 B a h i l Ê
flpouanoilurenr Hocrb, um /I

P aauep npeccyeMbrx uoÀe"'rnû,
il,Jr . .

rtorusecrBo rucaÂ B rrpecc-
ùopMe

Ilponornr4Terbxocm Sop mo-
RaHûE OIIIOTO ]I3ÂCrilfi. cCæ

O6rI{ aÂ npoAoJr}r{rr'rcJ]bHocrb
\t4r\Jta, cen

flpoÂotxltre;*Hocrb orBep-
É(ÂeErra raagenufi, cen . , .

MoqHocrb âfleHTpfiqecHux
narpenareleË, æam;

n y a H n o H U P
MaTprrq

Moû1fi ûcrb g rteft TpôgBrlrare"rrE
HACOCA, Â8m

MorqHocrb a.:reHTpo1Bl{rareûfi
Bpaû{eIrI4E poTopa, Éêm . .

IaOapurubre paaMepr,r rrpec-
tu , !  .  ,

B e c  l r p e c c a , É H . . . . . . .

à t i

t 0
3 0 0 - 9 0 0  n

9 0 0 - 4 5 0 0  *

û  ( r 5 + 3 8 )

1 -5

I r - L2

40-120

28-81

t É

4

U r D

t , 6 x t , t x t , 9

l 7

' 1 5 0

1 0
t 2 0 - 6 0 0

g 75:(t!0

7

6-3 0

60 -3  00

45-237

I , 7  X 2 , 8 X
x2,7
6 4

t 6 0

t 5
9 0 0 - 1 8 0 0

g  80X I t 0

t

2-.12

30 -180

24-14,4

7 0

1 8 0 0 -
3 0 0 0

g 65X30

7

1 ,2 -2

38 -64

26-48

5 0

1350-27 00

g 35xr5
I

1  , 3 -2 ,6

OorIaE Morq-
trocTb afleft-
,r'po(,6opyAo-

BaBtrfi 50 xenr,
HOII{qECTBO

a.ner(TpoÀBrI-
rarefleË 5

3 , 6 8 X 2 , 6 5 X
x  3 , 0
1 0 3

h - .
È r E
!-! 6
S E

É Ê

r

o

F

H

È
H

r l  )1 r  
t

1 5  
|

2,8 t
3 , 4 5  X

x2,05x2,
9 0

4 ,3

L

c

o ' D

t , 5

2 ,6x2 ,4X
x2,6

, 
* IIpu rpeccdnanuu rorrÉoc?errnbrx l{Bgerrrft n ugrror"eagrr,rx ra argtorr"ègÀHr}rx npecc-

QopMax.

ra6reron. CHopocru Bpan1eurrff poropoB AoarrpoBanrrs E ra6JrerfipoBa-
En.fl oAurraKoBr,r, a poropâ HarpeBa raoreTon - B 6 paB MeEbme.

Or pe4ynropa 9 Hpyrflrr{uù MoMeHr rrepeAaerc.E sepea By6qaroe
HoJreco 21 ua porop 22npecconalnrfr.n rpaucrropruÉrfi porop 20.Hanaty
poropa 20 cno6ogyo ycraEoBrreE KyilaqoK AJrfi [epeMerqerrrlr.ff trEcrpy-
MeETa trpr[ cbeMe n34errnfr. c tryaHcoHa tr TpaHcrropTupoBKe rr3ÂeJrr,rfi
K poropy 72 wrexanwrecHoù o6pa6ornu. Ity;rauox r4Meer trpr.rBoA or
BaJra .t qepea Bar -/0 n pe4ynrop 1.7 n Bpaqaerc.tr B trporr4BotroJrolnHoM
poropy 20 nanpanr':eEutr. PeAyr\rop 76 Bpaqaer porop 72 nrexa]ffrrl.erHoù
o6pa6orru, or noroporo fipyrrq,uft MoMeHT trepe4aercs rpauctropruoMy
poropy -25. HonflsecrBo rEeBA y Karr(Aoro poropa Âo3rlpoBaEr,rfi u ra6Jre-
rupoBaHrlr-s paBEo 4, y poropa HarpeBa - 24, y poropa trpeccoBaHr.rff -
32, y poropa Mexaunqecnoft o6pa6orr(u - L2. Ha rpanctroprrrbrx poro-
pax ycrarroBJrerrhr coorBeTcTBeËHo 8 u 12 saxsaToB AJrg uB,qeJrEù.
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SnexrpognurareJrb 77 trtoquocrrto I nemqepez peMenuyro trepeÂarry
18 nparqaôr qerrrpaJrr,Eoe KoJIeco 4ra${epenquaJra rr 12 carelnurou L9,
cB-fl Baur{brx c LIHCTpyMeETOM AJIfl MexAHI{IIeCKOù O6pa6Otntr oTnpe CCOB aII-
ur,rx uaAenrafr. SnenrpognrarareJlb 6lroll lnocrr,ro 0,6 nam Bpau{aer
ara6parop Aoarrpyxlq,ero poropa T.Poropuan lrurnntr ocuaqeua ranxte
âJreRrpoABr{rareJrflMrr Moq,Hocrr,ro 2,8; t0 m 4,5 nsm \Irfl" IrpI{BOAa rr'rA-
paBJrr4qecg1lx rlacocoB, o6c;ryxunaroq,rrx poropr,r ra6nerraponauran rr
trpeccoBaIIufl, a TaI(}I(e aKI(yMyJLflTOp, III SJIeHTpOABI4TaTeJIeM MOIqHOCTbIO

0,4 nem ArIfl npr.{BoAa BelrrlrJrflropa' oxJra}fiAarotr{elo reueparop ronoB
grrcomoft qacrorbr. Moquocrs reueparopa roltoB Bbrconoi' i  qacrorbr

cocraBJrfler t5 nern, cyMMapHa.E Molqnocrr, eJlerrpolrarpeBar€Jlefr trpecc-

{oprr,r panua \7 nem.
Poropnar Jrrrnr{g cocrorrr lrz Tltrrfr. Texuorotusecnr4x poropoB r{ AByx

TpaHcrroprrrbrx poropoB. f[opomHoo6pasuuû MarepL{aJr nooqepeAHo
Barpyli laercn ua dynnepa B qerbrpe rEeBAa poropa, o6beM noropbrx
r\rolnHo rrHArrBrrAyaJrblro peryJlr{poBarb. ,(lrcH poropa He roJrbno
BpalqaeT3g, nO lr nra6pl1pyeT, BCJISACTBIIS qero ToqIIoCTI' AOBI,LpoBaIIILfl
noBr,r uaeTcfl.

Oriuepennrre Aoar,r MareprraJra rrocryrlaror B rIreBAa poropa ra6le-
rrrpoBaHrrr, Horoprrû rrpe4craBJrffer co6oft qerr,rpexrHesÀHyp poraqrrou-
Hyro ra6netruarunny c ycllJrrreM ra6lerrponannn 70-100nn. Pg1op
rrosBoJrger r{srorOBJIflTr' IIrrJIrrHAptrqecHr{e ra6rerKr,r 4uallerpou 30-
35 un paaruunofi roJltr{r{Hr,I. Xonoctoii xo4 Bepxnrrx ra6.netnpyrcilIl4x
nyaHcoHOB rr BLITaJII(IIBaHIIe Ta6lreTOK HIIE(IIIIMII IIyaHCoHaMI[ trpOIICxO-

Arrr B peayrrbrare noa4eficrnnfl Ha rrrlx npo{ulsnux nyraqltoB.
flornoe ycrrJrrre ra6netnponanr{.fl coagaercfl rIoA AeùcrBueM rrrApa:

BJItr{qeCHrrX qIIJIIIHApoB, B I(OTOpbIe HaIlHeTaeTCfl MacJIO rlepes IIJIOCKIIII
BoJTOTHT{KoBrrfi paCnpeAeJII{TeJIË,. Ha porOpe }IoptHO oÀHoBpelleHIIo II3-
roTOBJrflTb IIeTLIpe paBIIbIX Ta6rrernrl, TaK HaR ]IpeAyCMoTpeHa BOBMO]I(-
HOCTb rrHAtrBIIAyaJIluOft perylnpOBI1I{ O6rena Ha?I{AOIO 113 IIeTLIpeX rHeBÀ.

Ta6nerHlr trepe4arorcfl HerlocpeAcrBeHHo Ha 24-ruea4uuft po-

Top rrpe4BaprrreJlblroro Earpena MareplraJra (puc. TY.46, a), noropr,rfi
cocror{r r'r3 trprrBoAHofi rueciepuu 7, nata 2, npalqantrIerocfi gucKa 3
r{ HerrogBr{Xnôù ulaCurulr 6, cOe4nnennOft c nepxuull Kpou[Tefisoru B

1rpr{ noMorqrl IIBoJr.aTopon 7. ,(ucH poTopa II IIJIaSTI4IIa flBJlfiIoTcfl KoH-

4ôncaropaur{ KoJIefiâreJIbEoIo KOIIrypa leHeparopa ro1oB Bblcoxoit qa-

CrOTËr. Ha 4uCHe yCTaEoBJIeHbI TJIOIIIaAHII 4 gan narpeBaeMl'Ix ra6neron 5.
flpu uarpeBe radJleron paaluquoiï rolrqunrr ycraHaBJII{BaIor coorBet-
crByrorlrre rrJrorIIaAKr[, o6ecuesssarcilIr4e o4unaKonnrft 3a30p Me?fiAy Ta-
6nerHaun rr Bepxneft rrJlâcrtrHoft.

,{,.n.4 narpeBa radrerolt flplrMerrflercfi relreparop roxoB Bbrconoù qa-

crorr'r c Hone6arelr,noft uoqnocrr,ro 6,3 nem u qacrdroù fiorefiaH11ù
40i68 Meq. Ieneparop odecne'rrnaer HarpeB 0,25 ne MareprraJlâ Ao reM-
treparypr,r lI0-120" C n resenue12-15 cen, !,ns sarqlrrbr o6cryx{rBa-
rcu{ero trepcorraJra or o6ilyqeHl{fi îoRaMIr BbrcoKofr gacrorbr porop Ha-
TpeBa Banpbrr âJrroMrrlrlleBrrlr Hoxtyxon 9.

Âtts fipeccoBaHrrn vngetair rrprrMelrfiercfl 32-ruea4nuù porop
(pnc. IV.46, 6). On orupaercfl Ha rprr rIoAIrIr{nHIrna L8 vt Bpalqaercfi
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Boxpyr ocÆ 13 rnecrepnefi 19. flxu,rw 16 v 11 poropa coe4nuenm upn
noMollfrd noJroHH 23. Ha rrJrr{re 1-Z ycranouesrr 32 ruApaB.trrrccnrrx rlrr-.
JrrruÂpa 12, Horoptre odecnesunaror cMhrr(aHrre r{ pasMr,rnanrre npecc$oprrr.
Bnyrpu $oprr,ro4epxare.rrefi 74 yuanomreHr,r lruAr,rBrrAyaJrbHr,re aJrenTprr-
qecnue HafpeBareJru 15. PacnpeAeJreulre Macrra AaBJreur,rerr go 15 MH,/nz
MeirrAy rr.r/lpaBruqecHrrMrr r{r{JrnEApaMr{ ocyûIecrBJrflelcfl rrpr4 rroMonlm

a 6

Puc. IV.46. Poroptr asroMaruqecxoù poropnoft Jrr.rurrrr:

2l

20

a - ItJltr npeÂBapI,ITeJIbHoro HarpeBa MareprraJra roHaMrr BHcor{oii qac,rorbr; 6 - p,ilfl npeccoBa}rrrff;
1 ,  1 9 -  I x e c T e p H n ;  2 - B a J r ;  J - Â r 4 c H ; 4 - n r o x l a Â H a ; 5 - T a O J I e T H a i  6 - r r J r a c T r a H a l .  Z _
r {3oJ lÊTop:  8  -  HpoHrxre i iH :  . . ,  

-  HoHyx;  J ,  -  aoJorHf iHoBHlT pacnpeÂeJr reJrb ;  j j ,  t6  _
nrvTbti 12 - IrrÀpaBJrr{qecHufi ilraruHÀp; 13 - ocb; J4 - ôopMo[epxarenr; Ji - ÊarpeBaTerb;
-17 - HoJrJIeHTop; 18 - noADutrHuH; 20 - HyratroH; 2l - rrorslE; ZZ - n1p:erne.. 

-ZJ 
_ rol

JI OHIIA.

rrJrocrroro BoJrorurrnoBoro pacupeAeJrrrreJr.fl 10. OrnpeccoBaHHoe r,{BAe-
nwe 22 BbrraJrKr4Baercfl l{rr}r{Hr,rM {opruo4epmareJreM BcJreÂcrBrre troÀbeMa
rrorrayna 21 npo$um,HrrM Kyilaqxoyr 20. Snexrprauecxoe nr4ranr{e K Ha-
rpeBareJrflrlr upeccSoplru rroÀBoArrrcfl qepea rrJrocnufr Honnexrop 17 nonr-
rleBoro r:uua. flocne cbeMa orupeccoBaurroro r4aAeJrr{fl npeccsopua oulr-
Irlaerc.f, rrarperbrM c)fiarbrM Bo3ÀyxoM. Marpllqrr r( tryaHcoHbr ooHarrleHbr
TellJrorlrSoJr.aqneft ua acdecTorleMeHTa.

12'

15
t4
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Ha poropuoft nunulr trpeAycMoTpeEo aBroHoMrroe aBToMârtrqecfioe
peryJrupoBaEr[e Ter{reparypbl Ha}HAoû MarpI{IIT.I II Ka}I{Aoro ilyaHCOHa

ltpeôc6ôpyt, Tervruepar:ypa rraMepflercfr c troMorltr'bro repl\{ouap. tr{aMe-
pneruuù IOH trepe4aeron qepea Honlqenoù ItoJIJIeKTop II ToI(oc.leMHIII(

iae fieprnnuenofi (ponaÉI Ea sJlenrponnuft ycrrJrureJrË n anenrponnnfr
rroTegqtroMerp. B BaBtrCUMOCTII oT peByJIbTaToB LlsMepegug 11oAAeîCR

cr{rgaJr Ha oÂEO tr3 eJlexrpoMexauuqecnux satrOMIIHaIoIqIffi ygrpoùcrB'

Puc. IY.47, Potopn aBroMarûrlecnoù poropuoft Jrlrulrrr:

d - ntvrMe?fiporoplloÛ TpaEcnoprr4poBKrr orlq)eccoBaHHbrx n3['ernft; 6 - A"r'1 uexauuuecHoil o6pa-

9ïii 
jt#"imE; 2 - lirequ; 3 - qr4JruHÂp; 4 :-rxrvllepl 5. e - HvnaqHu;- 6 - clofiHa; 7 -

6jroH upeccosa frr,E; E - Qï*':ntop; 
' 

Jo ---ri-plrxung'," j 1' - mnunÂeul; '2 - oEpaBHa; rg -

àiiiioftiî-- i,eoèql ll : ronosi{â; rd - '!pega; '7 - Erox'

noropÉre qepeB cficTeMy BËrKirloqaîeneË MoryT BHilIOqETb trJIII BÉIKJIK)qUTb

o60rpeB.
il'o.n" paabeMa trpeccipopMbr ua4eJrae '1, octaroqeecfi Ea lryancone

6noHa EpeôcoBa',ns /, aaitunlaercfi KJIeq,aMn 2 rpa'ctropr'oro poropa

(puc. IY.47 , a) v crruMaercg c tryancoua IIrnuJIbRaMtr EetrogBrrlnuoro

BepxEef o Br,rra JII(IB areJr s (B cJIeACrBue IroABeMâ tryaEco"3)^' ry " 
B a ?r(trMa

HJIeIqeË trctrorrbayerc.fi cÀaruft BoBAy; AaBrle;treM 0'2-0'4 Mn'f uz-t

HarHeraeMbrfr s q"ru;lp-.1 
".p.r 

mryqep tt. finn oplre'rarlutr KJrerq,eû

orrrocnreJrbHo EsAeJrufi trpr4MeEfiIOrCE lpzKoaropbr'
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Bo npelrn Balr{rrMa E cteMa meger.:ltfr. HJrerqtr cotrpoBo}fiAaror 6ron
npeccoBaHrrfi, TaK HaH HpOMe BparqaTeJrbrroro ÀBrrHerrurr c TpaHctropT-
uuu poropolf oHI4 MoryT troBopaq[BaTbcff oTrrocrlTeJrbHo nopltrrlff [HeB-
MaTl{qecfioro qrrJrrrHApa, a TâK}r{e ABrrrâTbcÆ IIocTynaTeJrbHo BMecTe
c noprrrueM. @uncarop B nnrnogurcr r4B crletrJrenr.r.É c 6nonolr [peccoBa-
Hr,r.fl B peayJrbrare nos4eùcrnus nyraqna 5 na ponun croùHu 6. Orupec-
coBalrHbre rrsAeJrr{fi rrepeÂarorc.E B oprreHTr{poBaHEoM BuAe TpaEctropr-
HbrM poropoM rra porop Mexanuqecnoù o6pa6orrra.

Ha porope Mexauuqecnoù o6pa6orxr4 ycraHoBnesu 12 diloxos uH-
crpyMeura. Itax4rrù 6nox cocrotrr xs noÂarou1ero uroxa 77
(pac. IY.47 6), onpannu 12 c zy1uarofi uapeaHofr ua qurnnÂptrrrecHoù
nonepxnocrr,r, cyrtropîa JJ c peeqoru 14, coegunenuoft c onpannofi ro-
JroBKrr 75, a raHxre {pealr 16, xoropax or}nrrMaerc.fi B Bepxuee troJrox(enrfe
npyxrunoù -20. Oupanna cr{ourrrpoBaua rra uoJrorr ûrnr{HAeJre ./-1, aaxpe-
nJreHEoM B Koptryce 6;roHo4epxareJr.fl.

Cynnopr coeAr4Heu c poJrunolr, noropr,rù lo4 4eùcrnr{eM Apyroro
HyJraqna rroABoArrr peaerl K suerxueù quilr.rHÀpurrecxofi HpoMKe Bparqa-
rcq,erocfl r,r3AeJrufi. flpr.r arorrr cpe3aercg rpar u Ha r{BAeJrrrtr o6paayerca
{acxa. B aasfic[Mocrr{ or cJro)nnocrrd Mexaurrruecnofi o6pa6orrrr uctroJrb-
Byrorcfl ABa rrJrrr HecnoJrbxo poropor AJrfi trocneÀonarelruoft o6pa6orHn
us4enuù. O4nano MexaHurrecrtyro o6pa6orny ortrpecconaunbrx ras4elufr
6onee rlenecoo6paano ocyqecrBJrsrb rra ctreqrraJrrlar{poBarrrrbrx Bbrcono-
trpor{SBoAuTe.rrtHbrx cTaHKax, BcTpoeHrrbIX B poTopEylo Jrr4Hrrro.

Sxcnryaraqrrfl trpeccoBbrx poropurrx rrasr,rft rroxaaaJra? rrro Me)fiÀy
poropaMr.r trpeccoBaurrfi r{ trpeÀBapr,rreJrr,Horo HarpeBa qenecoo6paano
AorroJrrrlrreJrbHo ycraHoBr{TL Tparcnoprntrii porop, yBer[rrrrrb MotrInocrb
lr qacrory reneparopâ ToKoB sucoHoù qacrorhr, a îan]r{e odtegllnurr
poropbr Âo3r{poBâHrrfl rr TaoJreTr,rpoBarrrrfl .

flporaanogureJrbHocrb poropuofi rr:u;nfrn Qn. n (r turn./a) otrpe4eJrflror
uo Sopuyre:

Q p . n : 6 0 x r n n p . n A (rv.3e)
r,qe /np - qucro KoMtrtrenroB ognorr{nEbrx lpecc{opnr; FtD. n - cno-
pocrr Bpaqerrtrfi poropa llpeccoBaF'vÉ, oo/JtLuru; a - qncJro troronoB.

CHopoct, Bparrleur{ff poropa trpeccoBarrrrfr. ttrr.n @ o6/nun) Haxo4.flT
IIO SABI,TCIIMOCTIT:

@
up.n: 

T6bf

r4e @ - rroJreaubrit yron noÈopora poropa upeccoBaurrx, epa7; t -
trpoÂoJrlr(rrTeJlbrrocTr, ocEoBHoro TexEoiloruqecKoro l\vfitila | il,uv.

Bne4peuue poropnr,rx tunuft qenecoo6paauo roJrbno rrprr MaccoBoM
trpouaBoÀcrBe oAuorr{trIrbrx uBAeJruit n.rrl rpymrbl oArroruflHr,rx ne,qeluù,
Koropr,re o6nrsuo ilpeccyror n npecc$opuax uanoù u cpe4neft rHeBA-
Hocrrr. flpu uaHcnuanr,noù Mexarrasaqrlu BctroMorareJrbr{r,rx onepaquft
[peccoBar{rdfi n rroBbrrnenûff rneaAuocrr4 npecc(fopu Ha aBro]rarrrar4po-
Baurrr,rx 6ncrpoxo4nrrx trpeccax gKoEoMrrqecxafi efr$exrrnuocrr frx
upnMeÉenug Molr(er Aocrtrrarb BeiluqfiEbr a$SeHrlrnnocru poropubrx
nuuuË.

(rv.40)
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O4nano uplr odqeft oqelrne aS{eHrnnnocru ueo6xoAuMo yqurblBarb

rre ToJrbr(o AKoHoMuseCXylo a{SexuIBIIoCTIr, IIo rag4te o6nerqenlre TpyAa

IlpeccoBlql{HoB I{ fIOBbIItreHI{e ello [poIISBOAIITeJIbHOCTI/[r BoSMO]ltHOCTb

KOMtrJreKCEoft aStOMar[BaIII{I4 trpoqeCCOB npoI4SBoACTBa trpeccoBAHI{bIX

r{BAeJrufi, trpOIpeCCIIBIIOCTb U IISpCII9KTqSTIOCTI BbIfipaIIHOrO BI'IAa 060-

pyAoBaHHfl.

J IUTEPATY PA

- B, A. E p artr E c Ku ft ,  Texnolorrrf f [peccoBarrrrE TOqIIbIXAeTaJIeËII3TepMO-
DeaRruBEbIx rrJracrMacc, tr{a4. <<Xulrunù' lg7l.' 

B. I. I u 6 e p o a, Mexaunqecxoe o6opy^oBarrlre SaB9AOB rlJracTlrqecfirrx
Macc, tr{s4. <Mauruuoctpoenue>, 1967.-_- 

b. H."3 a B r o p o ;1 
" " 

û,' ùexasnaaqzs tr aBroMâtlrga4trfi uepepa6otxrr
uracruqecnux tr.tacc, 

-tr{ag. 
<Mauuuoctpoerne>, 1'970.

E. M. X a û nr o n lr v, lr.rppoupunoAnr u rûApOABlOMarEna craERoB, MaIÛIII3'
{959.

!
I



tr f taaa V

BAJrbrIbI U ttAiIAHAPbI

s t. ocoBEHHOCTrr IIPOqECCOB BAJrbIIEBAHr,rfll
I,I ITAJIÀHNPOBAIIIIfl

flpoqeccrr, ilporlcxoÀsrrqre B BaJrbrlax u KaJrarrÀpax -
BaJTKOBbTX MarUrHaX - npII [epepa6oTKe rroJrrrMepHr,rx MaTepr{aJroB,
B 3HaquTeilr,Hoft CTeneHr,I aIraJrOII4qHr,r, [ trpe]r{Ae BCeIO - uo xapaK-
repy B3âIrMoAeficTBrrfl BaJrRoB c r\,rarepr{aJroM, rro ocHoBHr,rM clrJroBbrM
cooTrroIIIeHrrEM, BoBHr4KaIotr{rrM trprr npoxo}r{ÀeHrrrl Maccbr rlepeS 3a3op
MeïfiAy BAJTRAMTI.

Ornlrsue BaJrbqeBarrlr.E or Kalralr4poBarrrr.fl BaKJrroqaere.E rJraBHr,rM
odpasou B TexrroJrorrmecxtrx oco6euuocr.flx, Roropbre, ecrecrBerruo, rrpn-
BoAflT K Heo6xo4uMbrM r(olrcrpyxrtrBnbrM paarr{qr4flM n odopy4onannra.

B a r r r1 nr rroaBoJrglor ocyrlecrBJrflrb l{ecxoJrbno rexr{oJrorrrqe-
cKrrx ilpoqeccoB trpr.r trepepa6orne troJrr{Meprrbrx MareprraJroB. Balr,-
rleBarrue - âTo KoMrrJrexcuoe rrou.ETrre, Bnrroqarcr{ee n ce6g flpoqeccbr
crreruenr{fl, trJracrr{(aqrrrr rr roMoreEI(Barlr{r{, neperrrparrrlfi, gpo6ne-
Hr'r.fi. Bce aru trpoqeccbr .sBJr.flrorcfi troAroroBr{TeJrr,EbrMrr. Cnrerueuue
Ha BaJrr,qax Mo)fieT ocytrIecTBJrflTbc.fl rretrpepr,rBrlo tr IIepuoAr.IqecKfi.
flnacrraHaqufl I{ roMoreuuaarlrrfl Maccbr trporrcxoArrr rrpu MnoronparnoM
ee trpouycKaHtru qepe3 3a3op Melr{Ay BaJrr{aMrr (trprr otrpeÂeJrerrHÉrx reM-
treparyprrËrx rr cKopocrHbrx pex{rruax). Ileperr4paHr4e r 4po6nenlre na
BaJrbr{ax o6ecflesfiBaercn 6naro4ap.rr roMy, qro ilpr,r ABrr)fieHr{r{ B Baaope
MATeprraJr cE{rrMaeTc.ff, pasAaBJrrrBaeTcff r{ r{cTrrpaeTcfl, trocnoJrbny BaJrr(u
rlMeror, KaK trpaBlrJro, paarr{qubre onpy}r{Hbre cropocru. B easucr{Mocrrl
or Boanr{Rarorqrrx trpr4 âToM Earrpfl?fierrrlft ra cnoficrB Marepr4aJra lporrc-
xoAnr nracrltqecnan 4e{oplra\mfl. nrv. paapyueHrre Marepr{aJra.

ft a n a n 4 p u troBBoJr.EK)T ocyn{ecrBrrrb or(onqaremurrË TexuoJro-
r[secnr,rË trpoqecc Sopmonauur. HanangpoBaurre - gro npoqecc o6pa-
BoBaHtrfi 6ecHouesuoft nenrrr (nucra, rroJrorrra, ulenxu) aagauuoft ron-
Iqr4Hr,r rr mtrptrHbr r43 paSMflIqeEHoro troJrrrMepEoro MaTeptraJra, oArlo-
I(parIIo llpollycKaeMoro qepe3 3A3op Me]fiAy AByM.fi IIJIITI EecKoJIbI{IIMt
BaJrKaMr[ *. Itpoue roro, Ha r(aJranApax r{o?nHo ocyrqecrBJ]srb cJreAy-
IOUU{e TeXrtOlrOrUqeCHlIe UpOqeCCbr: Jrr{CTOBaHT{e Ir [poMaBr(y Tr(anefr,

{
rt
:

* B uoprgne rrcnJrroqenuff
Ilepes sAsopbr Melr{Ay BâûRAMrr

BOSMOT|HO MrroronpalEoe trpotrycRarrrre BaroToBRrr
KAJTaHÀpa.
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rrSIoroBJIeHI{e trpOùIIJII{poBaIIIIOfi JIeETbI I{JIII trOJIOCbI' TIICHeIiUe IIOBepx-

Hocrr( MareprraJra, 4y6ni.rponanr{e.T*arr,n rrJrr{ JrlrcroB, yAaJreËue ns6.rroq-

uofi ,*uIHoCTtT IrB rronl{x{epH},rx (O rou qrtcile pe'r{rloBr'rx, Hayqy*oBbrx

r.r Apyrux) JrrrcToB lr "rreHr. oco6enno IIIrrpoKo KaJIaITApOBaHIIe trplllle-

HfleTCfi trpI{ IIepepa6orHe trOJr]rBrrrrrlJrxJroprrAa, coIIoJIIlMepoB BIIEUJI-

XJIOPUAâ I4 BtrHI{JIAqETATA' IIOJIIIâTI{JIEHA I'T T. A'

Èu""orotp"* xapar(rep rerreuil.s (uepennerqeuufl) troiluMeprroro Ma-

repr{aJla rrprr ero o"pepu'6o"He B BaJrxo;brx MartrItnax (puc' V'1)'
- 

B na;rr(ax Barrnrr Bpalqalorcfi HaBcrpeqy Apyl Apyry c paarurlnbrMtr

cHopocrflMtr, SaxBaTr,rBafl trprr BparqeHrrr{ uepepadarr,IBaeMylo Maccy 2

rr ilo[aBafi ee B 3a3op Mex{Ay BaJrKaMrr. flpr nuxoAe II3 Basopa }IarepIIaJI

D.n.
Dnnn

(v .1)

(v.2)

SaAHero rr trepeAHero BaJIROB' rtJu'i ns'

rr trepeAlrero BaJrr(oB' o6fttt'un,.

ns
nTt

#'6pqp'@tr
Puc. V.{. Cxeruu o6Pa-
6otnn noruuePuoii
rraccbr EA BaJlbqax
treptroAtrqecnoro (a) tl
ueipepnnuoro (6) ReË-
CTBIT'I:

1.,, - BaJIRr,t; 2 - 'IePe'

nâ6arusaeMaq Nracce;4 -

EOXrI 5 - nenrâ.

rrprrJrrrflaer H oAEoMy I[3 BaJIKSB (o aanraClruocrll oT TeMleparypbl IIO-

Bepxuocrrr BaJrnoB nl Itx ct*opocur). Benraquuy ,saBopa Me'fiAy BaJIKaMIT

DervJrrrpvror lrepeMelqeHr4eM oAnoro r{3 unx 3, Horopr'rù HaBbrBarcT

i"pôrcitt. BaloH -1 c neuo4nuxnoft ocbxl HaabrBaror saAlrrrM'
- 

orsomenrae cKopocTr[ BpauleHr[fl saAllero BaJII(a u3 K cKopocrtr Bpa-

qeutrfi trepeAHero BaJIKa un naannaercn {pnnqueË:

flpn o4unanoBbrx ArraMerpax BaJrKoB

3Âecr D", Dn - ArraMerpbr
n; - rûcro odoporon BaAHero
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Vcnonlre, rrplr KoropoM troJrr4Mepurrfi uareplran 6y4er BarffrtrBarbc.s
B Baaop Melngy BaJrHaMrr, He Banrrcur or {pnHqulr, a onpeAeJrfierc.E BeJru-
'rusoft yrJroB: BaxBara a (pnc. Y.2) n rperrufl p Maccbr o uoBepxuocrb
BaJrKa. 9ro ycnonze otrpeAeJrflercfl EepaBeHcrBoM:

t g p > t g o c  e r i l w  p > d (v.3)

Hepanencrno (V.3) troilyrreuo trB cJreAyroqrrx coo6pamenzË (c*.
plrc. V.2). Cznrr rperut T 1 L{ ?2 Marepl{aJla o troBepxHocrb lrepBoro
tr BTOpOTO BaJII(OB COOTBeTCTBeITHO BaBIICflT OT BeJruqtrHbr HOpMaJrbHr'rX
cun ff1 u N2u Hoa{frraqueuroB rpelrrrg Maccbr o troBepxuocrr nannon f 1
u f2. Taxnu o6pasou

Tt:  Ni t :  N r  tg  pr ;

Tz :Nz fz :Nz tgpz  ( \ , . 4 )

Ecnr ussecrerr Bec G aarpy-
,r{aeMoro MareprraJra (cuna rfr-
mecru), To trB ypaBuerrus ÀrrHa-
MuqeCfiOrO paBIIOBeCIIfi CI/tCTeMbI
CUJI IIMEEM:

G- Nt sin a1*.f [2 sin axf

*?rcos  d t *Tzcosc t2 :P  (V .5)

rge P-crlJra, c xoropoù lrare-
pnaJr BaT_flrt4[ BaeTc.fl B BaSOp

Nt  N2

Melr{,4y BaJrKaMrI.
f l puuuua r  reùepb  d1 :d ,2 :  e , ,  p r : pz -p ,  I f  1 :ny '2 :  f f

u upeo6paaoBbrBas ypaBneur4e (V.5), troryqaeM EepaBerrcrBo (V.3).
C;regyer orMerrrrb, qro Beilr4quuâ yrJra rpentrff p BaBrrcrrr or

BsBR_ocrtr (reuueparypu) nepepa6arr,rnaeuoro Marepr4aJra.
Hapr4y c r{cxo4nbrMra csofièrsaur.r o6pa6arbrsaeMoro MareprlaJra cy-

Iq,ecTBeEEOe SHaqeHr{e trMeeT ?r{ecTnocTb BaJIKOB, cnopoclb IIxBpaqeEtrE,
TeMrrepaTypa noBepxHocTu BaJrr{oB, paBrroMepEocTb uoAaqtr a pactrpe-
AeJreErrff Marepr{aJra B 3âBope r{ r. À. IzIa cxeur,r tepepa6orHtr troJrrrMepoB
HaBaJrbr{axilepnoA[rrecnoro 4eËcrnur (cm. prac.V.1, a) nu4uo, qro Macca
trocJre 3arpy3_Ktr o4noù EJru rrocJreÀoBareJrbEo Hecfi oJrbnr,tMl,I tropqrrqMu
(uoroxerrae,I) npoxogur qepea aaaop Melr{Ay BaJrr(aMr{ (no.roxreriue 11),
trpr.rJrr{[aer K oÂHoMy r1r3 Hr4x (uoloxeuue III) u trocJre BaJrbqeBaHrrfl troA-
peaaercs (nononrenrae,IT). IIocle Muoroftparuo troBropeuurrx orepaquft
B ynaaaunoft nocne4onareJrbnocrr[ (xonuuecrno ronropenuù otrpeÂe-
Jrfiercfl 0Kctrepr{MeHra.nr'no) Macca cpeBaercfi orAeJrbHbrMI[ troJIocaME
BÀo{Lb o6paayroqeft uo Ànuue BaJrKa rr crraTr,rBâercs B pyJroHbr.

Ha nanr,qax HerrpepbrBnoro geù.crnvx (clr. puc. V.l,-d) Macca tro-
Aaercfi nra6o c oAuoro KoHrIa BaJrRoB, ;ruQo n ux cepegvne, ilpoxoAur
Me'I{Ày BaJIKâMII B TeqeHue ollpeAeJleHHoro BpeMeHII' coBepma.E cJlo}fiHoe
ÀBrr?fientre: Bpaqerue tr trocryrrareJrbHoe ABrrxierrue BAoJrb o6paayroqeù
Ba,irHa (n nporranouoJrolnEoMy Barpy3He Horrqy BaJrHoB trJrr R 

-o6ouu

Pvtc.Y.2. CxeMa earsrtrBauur (aaxnara)
CMECU BAJII(aMtr.
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r{oHqaM r{x - ilpl{ 3âIpysKe IIOCpeAIIHe), a saTeM HeIIpepbIBHo cpesaeîc.E

B Br{Ae yBKofr JIeHrbr 5 noxou 4.
. B Harau4pax, KaH r{ B BaJIF,IIax' BaJrnr{ Bparqarorcfi HaBcrpesy Apyr

Apyry (c paenlrunbrMn rrJrr{ oAr{HaHoBr,rMrr cKopocraun), uro o6ecnequ-

BaeT HenpepbrBIIOe TIepeABIIlrieHIIe I{aTepIIaJIa SaroToBKI{ (JIL{CTA' IIO-

JroTHa, nneuxu) X [OCJIeAHefi nape BaJIKOB. Cxeua TeseHr1fl MaTepI(aJIa

B Ba3ope BaJrr(oB KaJIaHApa IIpeAcraBJIeHa Ha puc. V.3. ,{nn nopma.nnuofr

pa6oru r(aJIaIIApa Heo6xoALIMo IIpaBIrJrbIIo ycTauoBr{Tb SaBI[cIIMocTI{

Me}r(Ây BeJrtrqr{HaMrr HaqarbHoro Ba3opa (ua nxo4e B HaJIaHAp), lpoMe-

H{yroqHbrx AaBOpOB (IUext4y IIpOMe?I(yToTIHLIMU IIapaMII BaJII(9B' K9JII{-
rlecrBo r{ p acno Jror+ieHlle Koropbrx o[peAeJr fr'er c fr.
KoHcrpyr(qrefi KailaEApa) lr Ha;rn6pyoqero Ba-
Bopa (Ha BbrxoÀe rr3 HaJIaHApa). B npoMelr(y-
TOSHbTX vl KaJII{opyKlIr{eM BaSOpax AoJIHerr
coSAaBarr,cfl AotroJllrrrreJrbHÉIù Batrac Mareprra-
Jra. VIz prlc. V.3 Br{Arro, rrro (sarrac)) (nelu-
ulrna f/) o6ecnesusaer EetrpepblBHoe sarloJrlre-
Hrre 3a3opa (unrurualruoe slraqelrue Koroporo
hs). IIo Br,rxoAe rra Baaopa rlorrrrMepua.s saro-
TOBKa UrI{ OKOHqaTeJTbHO r{SroToBJreIrHOe rrBAe-
rue yBer[qrrBaeT cBorc ToJrIquHy (B OcHoBHoM
6naro4apr aS{enry Br,rcoxoaJlacrrqecnoù
4e{opuaquu). Paquonanr,noe coorHorlrenrre
Mer+{Ay BeruqnuaMu ht/ ho v hs/ h2 rloaBorrfier
IIpaBIIJIT'HO peIxATË SAAaIIII BbIIIyCKa Bblcofio-

KasecrBeHHoù rlpoAyKrlr{rr, TaK Har( oT eToro
SaBrrcfl T AHep reTuqecKrre rr TetrJroBr,Ie n ap ar[eTpr,r
lpoqecca, a raKlr{e odecneseHr,re rpebyeMoro
(ea4annoro) Ha;ru6pa (ronrqr.rulr) IrBAeJIrrfl

lh r :  (1 ,22 +-  1,30)  hof .
Ilone4enue rroJllillrepHbrx MareprraJloB B Ba-

BOpe Melr(Ây BpailIaloqr4Mrrcft BaJrKaMrI ilOAqn-

HfieTCE onpeAeJIeHELIM SaROIIOMepHoCTflM' OIII{CbIBaIOIIIIM trpOqeCc

4e$opuuponaHrrfi EeIrbrorouoBcxr{x, BbIcoKoBffSKr{x }Iacc. âru saHo-
rroMepHocrrr fro3BoJr.flrcT paccMarprlBarb c rroSr4qrrfi rr{ApoArrHaMr{Krr
npoqeCCbI BaJILqeBaHIIfi I{ KaJIaHApoBaHIIfl' CoBAaBafi IIpeAtroCI'IJIItI[

Errfr pacqeTa rrx aHeprocr{JroBbrx napaMeTpoB vt- trporrSBOAIIreJrb-
IIOCTII.

Hau6onee MareMarI{qecnr{ rrpocro noBe4elrr{e noJlrrMeplroxo }Iare-
pr{aJra Ha BaJrKax o[r{cbrBâercfl, ecrx upeA[oJro?firrTb' qTo aiffrexrunuax
B-aBKocrb xlaccbr cytqecrBerrHlrM o6paBoM He r,raMeHflercg rlpu nepepa6orHe
r{ saBrrcr{T or HeKoropoË cpe4neft nenrnsuubr rpaÂlleHra cKopocrl{. B arou
cryqae TTOJII{NrepHLIii ua:repuan Mo}Iter 6rrrr OuuCaII BLIpaE{eHI{eII, aua-
roruqnbrM ypaBlreHrrro AJIfi H1,roroHoBcltoft E(rrAnocrrr' I{oropa.E troÂrlrr-
Hflercfi cJreÂyroilIeMy SaKoHy rerleHrr.g:

ôu
Ay

Puc. V.3. Cxelra re.renrs
rroJlr{Mepa B 3a3ope Bair-
KOB KaJrarrApa.
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#

rAe r - HatrpflxreHue cÀBrrra; T - lpaArreHr cnopocrlai . Pe- ycpeA-
rreHEbrù [rr4 3ùÔeRrr4Blrbrft KoeabÔuqreHr B.f,3ltocrtr.

BoaMoxnocrb trctroJrt,BoBaulrfi ypaBlreul{s (V.6) olpegeJrfiercff cJre-

AyroqrrMrr AonynleEtr,flMr4 (reoMerpFrecHyro cxeMy, rrogcrrflIolqyrc lroBe-

AeHrre MareprraJla B Baaope BaJIr(oB cM. Ha pvc. Y.4, af.
1) pemnru ycrâHoBrrBmerocfl TerleHrrlr Marepr{aJla B 3aaope - JIa-

nrttrrapul'rù;

Pnc.\.4. Ieorvrerprvecnag cxeMa troBeAerraÉ Marepr{âJra B 3a-
Bope Melr{Ay Barrnaun BanbqeB (a) u xarargpa (6).

2) llarepuaJr trprrJrutraer fi uonepxnocrsM BaJIKoB, upu aroM cxopocrn
cJloeB y tronepxnocreù pannrr u;

3) unepquouubre cl/tJrrrl HeBEaqL{TeilbHbI;
4) reuenne Marepr,raJra paccMarprrBaercs Kar( oAnoMepnoe (cnopocru

TeqeuuÊ g EârrpaBJreul4rr ocu # BnaqraTerrno 6onrme cnopocrlr rerlenr4f,
B HarrpaBJreHrrl4 oclr u, T. ê. ur) un;

5) rpa4neur cnopocrr{ B satrpaBrerrrrr{ oclr y Buaqr4refilno 6onrrre,
IIETI B HAtrPABJIEEIIfi OCI'. Ti

6) rlr4po4uuaMraqecnue AaBJrenlrfl Ha BXoAe troJrrrMepa B BaJrKtr u Ha
Br,rxoAe r[3 Hux paBEbr HyJrrc;

7) 4annenne B trJrocxocrfix, rrapaJlJreJlbHbrx ocfiM BaJIKoB, H€ rre-
rrfierc.s B rraflpaBJrenuu oceË V u z.

v:'l

' != nr

=ho

, l
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Iugpo4ranauzqecHlrË arraJItrB ycral{oBIdBIrrerocn upoqecca uepepa-
6orxn (uo upo$unrc pactrpeAeJrerrr4s cropocreft Ha pr{c. Y.4, a) rIoKaBbI-
tsaer, lrro cyqecrByror ÀBe rrprurqr{rtraJrbno pâBrraqnble o6nactu reqelruff,
Koropbre paaÀeJrenbr ceueulreu X2.

,{o ceveuur x2 upoucxoAr{T trocTytrareJrl'Hoe ABrr)fieHr{e MareprraJra
y troBepxHocTû BaJrnoB B cTopoEy MtrIrI{MaJIbHoro 3a3opa tr BcTpeqHoe
ABr4ïr{eHr4e, sOHa HOTOpOIO paCrrOJrO)fieHa B IIeIrTpe trOTOr(a.

Hlr}I{e ceqerrr{E X 2 lrarepnan ABr{}r{eTcfi ToJrbr(o uocTyrraTeJrbrro.
Cnopocrr cJroeB Marepr.raJra y BaJrKoB 6onr,me cnopocrrr cJroeB B rIeHTpe.
flo rtrepe yMenr,merrrfi Baaopa cnopocrr' Maccbr B qenTpe Boapacraer or
xryJr.s Ào Beruqunrr u. Suropa cHopocreù npuo6peraer Sopuy trpfiMo:
yroJrr,Hr{Ka, 6oHosa.E CTopoHa KOTopoIo coorBeToTByer llureùnr,rrr cHo-
pocTflM BaJrKoB.

Hasuuag c ceqeHufi X1, cHopocTb cJIoeB MaTeprraJra qentpanruoù
SOHbr trpeBr,Iruaer nuneùEbre cHopocrl4 BaJIr(oB r{ B MIrIrrtMailLHOlI Ceqe'
Errl/t Aocrr{raer MaHcrrMaJrr,Horo BHaqeEIrE. fIp" BBeÀeElrrr rpplrK4lu,r
xapaKTep reqeHu.É coxpaHflerc.E, oAHaRo JruHrlr{ ror(a B AaEEOM Cilyrlae
cMerl{eHbr n cropony rl,IxoxoAlroro BaJr(a. flpu arorr B cerleErlrr X I auropa
cnopocreù 6y4er rrMerb ibopuy îpatreqrru, doxosbre crenr(u xoropoft co-
.ôTBercrByror lraneùurrM cxopocrfiM BaJrnoB. B ocraJrbHblx ceqeHrlflx
suropbr cHopocreft Taxlr{e EecnMMerptrrlubr. CyrqecrnonaHrre rrocrytra-
TeJrbrroro rl Bcrpequoro reqenrrfi o6r.acuger uad.rrolaeuoe Ha rrpanTtrHe
sBJIeHlre BpatrIeurrfi (BauacaD. Cnegyer orMerurb, qro Buyrpfi Barraca
MaTepr{aJr rar(ïre IIepeMelqaeTcE rro AByM SaMr(HyTbIM TpaeftTopr4flM'
noropÉIe B rlerrrpaJrbnofi sone cBoAflTcff B I{etroÀBrd}nul'Ie rleuTpbr. Hanra-
qtre BaMRHyrr,rx nr.rulrù ToKa tr orcyrcrBtre oceBbrx rrepelleqeHuft cloen
nepepadarrrBaeMblx Marepr{aJroB cyrqecrBeuno currx{aer cuecnrenturrfi
a$$err BarrbrloB.

Ieonrerpuuecfiaff cxeMa, troflcrrflrorqaff troBeÂelrrre troJrl{Mepuoro Ma-
TeprraJra B r(aJrau4pax, [peAcraBJreua Ha pl4c. V.4,6. Oua oruocutcs
R cilyqaro crlMMerpuquoro rrpoqecca KaJIaIrApoBaHr{t{. llcnonrsosarue
Br,rpaffierrr.rfi (V.6) uoanorfler troryrlrrrb AJrfi AaHHoro cilyqafi lpu6nr-
?fieurbre ypaBnenrrfl AJrff otrpeÀeJrelrufl pactropublx ycunufr, floJrealroro
MoMeHTa coilporrrnlrens.fr a Apyrux BeJrrrIrIE. Vroqnenrae B4ecb cBfiSaHo
o yqeroM uennuefrnoË cBflBr[ KacareJlblrbrx Harrpfltr(ennË t co cnopocrbro
cÀBrrra 1. 9ta cBflBb BÉ,rpalr(aercfi pfiAoM aMrrrlptrqecnrrx peoJlorldrrecnux
SaHOHOB, rr3 r(OTOpr,rX CTeITeITHOù SaU[CbrnaetCg nauooJree MareMarr{-
qecrtr{ upocro, qro Aeraer ero 6onee Epr[eMJreMbrM B ilpanTraqecnux pac-
qeTax.

B o6qenr Br4Ae Bnaqenr{e r orrpe4glrffeîcÂ cJreAyroquu o6paaou:

I  e m ) _ 4  \ n L  ( h t _ h ) ^

" : p ( ï ) , ^ R ^ _ f f i
(v.7)

rAe p - peoJrorrrqecnafi rrocrogrrrrafi; nx - rtnÂenc reqeEufl. O6oauase-
Hfr.fr t), R, ht n h yanm Ha prc. V.4,6. )

Cre4yer orMertrrr,, qro B yxaaanuoË Ea pl{c. V.4,6 o6racru or r,
Ao trr npyrgrqrË MoMeHr rrepeÀaercfl or BaJrr(oB K MareprlaJly, qro cBfi-
saEO C ManbIMU CI(OpocTfiME IIepeMeUIeHI[ff OTÀeJIbEtIx CJIOeB MaTeptraJIA
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B O6racru Sarraca. B ce.reruu X r cxopocrr4 BbrpaBHrrBaorcff I{ Aailes
[ocrrlraror MancrrMyMa B MrrHrrMaJrbEoM BaBope. floerouy r o6nactn
or fr1 Ao -rr HpyraquË MoMeEr rrepe4aercfl or MareprraJra K BaJrKaM.

TaHnn o6paaolr, traMenenue BEaKa rpa4uenroB cHopocreù cABtrra
CBffSaHO C yCHOpeHI,IeM IIJIII SaMeAJIeIII{eM ABarI(eHIIfl MaTepIIaJIa B BaJI-
KOBOM 3a3ope HaJIaIrApa.

,{nn pacuera ocrroBubrx trapaMerpoB trpoqeccor uepepa6orntr pexo-

MerrAyrorcg cJreAyroque BaBr{crrMocrrr.
B cnyuae BaJrËqeBanrrs pactropuoe yclrJlr{e P orpe,qerrerca ro Sop-

MyJre:

(v.8)

rge L -AJrr{Ha pa6ouefi
flpu yuere {puHqnr

,P :21 t .uRL 
( *  -  

# )
qACTII  BAJIHA.

{opuyna (V.8) uarrrensercff:

^ l+l trt ' tu1RLr : -
2 h o

r4e uL - cHopocTb llepeAHero BaJrKa.
B naqanrnr,rfi uepno4 nepepa6orHlr BoBHrrKaIor pactropnble ycvlrnfrl

sEaqllreJrbHo trpeBbrltrarculqe ycrrJlr4fl Irpu ycTaHoBrrBlrreMcfi peE(rrMe.
Pacnopnoe ycrrJrrre Mo?nno upra6rnxenno Br,rqncilurr no {opruyJle, ocuo-
nannoù rra BanonoMepHocrflx ynpyrofr 4e$opuaqurr Marepr{aJla Me?fiÂy
BAJIK AII1I :

o:nu l :u "  s ina(1-cosa) (v . r0)

rge E - MoAyJrb ytrpyrocrtr uepepa6aruBaeMoro MarepuaJla; f i - pa-

Atryc BaJrnosi b^ - rraqaJrr,Eafl rrraprua Mareptralra; â" - uavanlnan
TOJlrqrHa ÀraTeprraJra; c[ - yroJr BaxBaTa.

Ornomenue Ma r(crrNralrr,Horo p acuopuoro ycnJlr{fl r( ycrarroBlrBlrreMycfi
k: P*^*"f Py", B aaBrrctrMocrrl or csoùcrn nepepa6arr,IBaeMoro Ma-
repr{aJra naxb4nrcr B Ar{anasoHe 1,3-3.

Nloqnocru ffno"o, norpe6,rreruan BaJrbqaMIr, paccqurblBaercfl uo
t[opuy;re:

Nnoro:Mnnu (V'11)

34eca Mnp Hpyrnrqnù ùroMeET, Heo6xoAuMbrfr. glt rpI{BoAa BaJrr,-
IICB:

f u I n p : M * . * I M z . r * M n (v.r27.

rge M".x - MoMerrr xoJrocroro xoga; Mo. r - MoMerrr AorroJrrrrrreJrb-
Irbrx crrJr rperrug, Bo3rrr4Haron{trx B ocHoBHoM B rroAmtrrrErlKax BaJrKoB
BcJregcrBre 4e$opruaqlur MareptraJlai Mn - MoMeHr AJIr trpeo4oJrerrrfi
corrporrrBJreuraa 4eQopuaqnn o6pa6arr,rBaeMoro MarepuaJla I4 BoBHtrRa-
roulllx [pr{ aToM crrn rpeHrrfi (noresurre coupournneuuR).

Snan enaqenrrfi MoMerrroB, Mo)nuo otrpeAeJrrrrb Roai[ôuqtreur troJrea-
noro ÂeùcrBr{fl BaJrbqeB:

_ M -' '  
n l * . * * M t . r * M n

1 4  
t u I * ' * * M a ' '

M f l

(v.e)

(v.r3)

t7s

I
72*



Morrest xoJrocroro xo4a Molr(Ho orlpeAeJrurb, tro4crlrrraB noreptr Ea
TpeHrre B [oArlrrrtrHtrr(ax BaJrKoB I[ B ay6uarnx trepeAaqax:

Mx.x:fu->'g# (v,14)

1v .16)

(v.17)

nepepa-
0,85 -:-

(v.18)

n4e G' - paÂuaJlblrafi Earpyana Ea rlauÔy troAmulrurrna; !r' - noa{Su-
rIrreHT rperrrrfl troArlrutrEtrr(a; d - Âr{aMerp qau{lr; i - uepegarorlrroe
rrrrcJro Me)fiAy rpaHcMI{ccuoHEr,IM BaJroM u Bpalqa$q,rrMcff Bairr(oMi ïr -

I(. tr. A. trepe[allll or rpallcMtrcctrollHotO BaJIa K 3âAEeMy BaJIKy; qô -

K. n. A. {puxquonuoù uapu.
Mouert ÂotroJlurlreJrbrrbrx crrJr rperufl Bo3nrlnaer B pe3yJlbrare Aer{-

trBr{fl_ pac[opnblx crrJr trptr nepepa6orHe Marepr{aJla:

j t r , . . : 1  T P l , ' d  ( v . 1 5 )- -  A '  r  
\1116 1)  2 i

r4e P - pacnopnoe ycuJlrle Ea BaJIKu.
floneaurrft MoItreur otrpeAeJrffercr n o6qeru BrrAe rro (fopruyne:

Mn:FrpRL

rge Fro _ crrJra rperrr{g, trprrxoAfirrlaficfl Ha eArrHtrrly AJrrlHbr BaJrr(a.
Vvér t[puHqIau rpe6yer otrpeAeJreuun cyMMapuoro MoMerrra cotrpo-

TIIBJreHrr.trr. BaBUCflIqeIO OT t\[oMeIITa, UOrpe6nfenOrO 6r,ICtpOXO4nUlt
XI TUXOXOTHbIM BAJIKAMIT.

flpolrano4nreJlr,Hocrb BarIbrleB Gu aarucut or neptroAllqgocrr'r ux
pa6orrr. flpn o,qnoxparnoii nepepaoorHe Maccbl Ha BaJlbqax ûpoIIBBoAI{-
TeJrbrrocrl onpeAeJlflercfi tro cle4yrotqeË odqeft ([opuy.ne:

G":44
! [

r4e I/ - o6reu 
'-ëAunoBpeMennoù aarpyanr{; pM - trJrorrrocr['

6arrrnaenoro MareprlaJrâi rn - npo4oJllntrreJrbnocrb rItrHJIa; q :

+.0,9 - xoa$frlrqr4errr r{ctroJrbsoBaHrr.E Mamuuuoro BpeMeEr{.
Be.nrasuna V (n cn\) Haxo4urcrr no froprrayle:

Y: (0,006 - 0,008) Dt

rge D - ArraMerp rrepeAHero BaJrr(a' cn; L - AJrI{Ha pa6ouefi qacru

SaJII(a. C./lr.

flpogonxuteJlbrocrË qrrnJra o6pa6ornu Ea BaJrbrlax:

Î q : r r * r z * t s

Bpeun 3arpysntr T1 n Bbrrplar{u T2 otrpeAeJrfieTc.s B OCHOBEOM OprAEtr-

aaquefi rpyÂa, BpeMfi nepepaoornn ^is - TexËororrIIlec$IlM pelfiuMoM

pa6orrr.
Ilposralt napyxuoù troBepxHocru BaJrKoB Cyq,ecrBeEEo BJIIIHeT

Ea rrpotrABo4r4TeJlbllocrb trpoqecca-BaJIbqeBaHI{ff. B CIyrIAe rnagnoË

rroBepxuocrrr uporraBo4trreJlblrocrb Gu $ ne/v) paBna:

Gr:60nDnLhtpsP (v.1e)

r4e D _ ArraMeTp BaAEero BaJrHa, cJwi n - qucilo o6oporon SaAHero

Balrfta, O6/ltutt; Z - cpe4nflfi lur{puHa JISIITII MarepIIaJIa' cuuMaeMoro

r80
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c BaJrHa, cwi 11, 1- ToJrIIIrrHa JIeHTbI MaTeprraJra, Br'rxoAffqero Ir3 BaSopa,
cJrri 9n - rrJroTEocrb rrepepa6arbrBaeMoro MaTeprlraJra, n?/cJrLs; ç - no-
a(f$uqueur rrcnoJrr,BoBaur{fl Maltrunuoro BpeMeur.r.

Vpannenue (V.19) ne yqlrrbrBaer Spuxquu u {âHrruecHoft cxo-
pocrr{ BbrxoAa MareprraJra r{B BaJrnoB, Koropaff He paBEâ orpynrnoft
cfiopocrr[ Barrnâ (oco6euuo AJrfl cr{JrbIIoHarroJrEeHHErx cnaeceË). 3ra pas-
Hnrla Ha3ÉIBaeTCfl Orrepei(eHtreÀr.

flpu HananApoBalrrrtr pactropnoe
ycvilve, geùcrnyrorqee Ha BaJIItu,
Mo?fieT paccqurbrBâTbcfi Iro ypaBEe-
HIIIO:

w0 0,40
 

1000

100
p: 3t'y,:rRL 

c (?u) (v.20)
zho

rge tr - padovax Arrrrua BaJrHa;
q (f) - deapaar'repunù KoMtrJIefic,
otrpe4eJrffeMuù uo puc. V.5; p" -

,4ranalruuecnuù HoaSftrquenr BffB-
Rocrr,r nepepa6aruBaelroro Mare-
prraJra.

flonesna.ff Morquocrb, pacxoAy-
eMa.fl Ha nepepa6orny Maccbr B Ba-
BOpe BaJrKoB r(aJraHÂpa, paccqrrrbl-
BAercs tro ypaBEeHr{ro:

- [-rE-N . : s L u z p * y Ë f @  $ . 2 1 )

rne I (À) - deapaauepuuË xounJrer(c, otrpeÀeJrseMbrË uo plrc. V.5.
flpouano4rarerrbuocrb KaJralrApa G* (n ne/v) s o6qeM cryqae Molnno

otrpe4eJrurb uo i[oprrryle:
Gx:60uuFpug (v.22)

rÂe uM - cr(opocrb Bbrxogâ JIerrrEI IIB KaJralr4pa, ilLf JwuH,; F : hrL -
IIJIOIqaAb uouepeqHoro CeseHufl JIeETbI B 3a3ope MelI(Ay nalHaun, ,lû2;
ht, L - ToJrtrIrrua r{ muprrËa Jrerrrbr, Jwi pm - rrJroruocrb JreHTbr, nef n3;

ç - Hoa([{rrqrreHr r{ctroJrbaoBaHr{ff MarurruHoro BpeMerru.
Clegyer orMerrrrb, qro cnopocrb uM HecxoJrbno 6oJrr,rue oxpyxnoft

cHopocrr4 BaJrKa. flpu uepexoAe MareprraJra Ha ducrpoxo4urrft BaJron
ero ra.nu6p lz1 ymenr'maercfl, a cnopocrr, yBeilfirlr.rBaercfl; fiplr rrepexoge
Ea rnxoxoÂHblfi Barolt Ha.trlr6p h1lBelrl/ lsnBaeTcff, a cKopOCTb yMeEb-
Inaercfl,

Ilpousno4urerrbrrocrb r{aJrauApa G* (n ne/u) c yqeroM Spraxqun pac-
cqurbrBaelc.fl tro ÔopMyJre:

Gn:htpuL #-r
(v.23)

(Dopuyùa (V.23) BblBoArrrcff Ha ocuoBarruu rrrApoArruaMuqecnoù reo-
p r,rrr K aJraHÀpoBaEIrÂ.

e
.J

o

g n

q20

Pnc. V.5. Sanucuruocrr q (À) r I (1,)
or l, AJlfl orrpe4eJrenr{E pac[opnr,rx
ycunnù u noreasoft Moqsocru rrptr
nepepa6orHe rra fiaJranÂpax:
r - q ( x ) :  z - f  ( D .

t8t



S 2. KJIÀCCfiOIIftAqI,Tfl, OEIIIAfl XÀPÀKfEP-I,ICÏEKA
II ftOIICTPYTTUUU BAJIbqEB I{ KAJIAIIIPOB

Bannqn

Banrqrr AJrfi uepepa6orHll rrracrlrqecftux Macc paa4e-

Jrflrorcfl rra cMecr{TeJrbrrbre, mracrnrr.{pyroqrre (4,1n rarrtencrlBHoro trepe-

Merrrr{Barrr/tff, roMorerrr4aâIlur{ rI uJlacTr{r(âqurr Maccbr), HpacnorepoqHbre

(4lr upe4naprlTeJrbrroro neperrrpanllfi [acr' B cocraB Koropbrx BxoAfiT

unacrn![unaropbr u uraruenin), 4po6nulnrre (4la uepepadorHtr orxo4oB

î *tpiâl t gp. Buoul{br AJrÉ peBrr' pa3AeJrflrorcfl Ira c}Iecr{reJrr'Ebre' Jru-

croBaJIr,HhIe, oo4o.p"i*loi"it" (unï -cn'recureJrblro-tro^orpenatellur're) 
'

pereueparopuo-cMecrrreJrbrrble (n""-:9-gu6ornr{ r{sMeJrbqerruoro pereËe-

para c qerrt,ro rorryqeHufl ognopo4nofi Maccn'r), pa{unuponounlre (4nn

oqrrcrnrr perenepara or lrocropourrrrx npurueceù)1 
t!lqi"""bIe' 

pa3-

MarllrBarou{"", opu*iru"t"lg""'"porur'Inxra Rayrlyna ro4oft' o6pa6ornr

u noÂCylnKrr Haytlyr(a c 60nr'ururw coÂeplr(aHrreu nnaru)'-- -td**, 
{ynHqraouarrE,Hafl H.naccn{uxaqr{fl AotrOJrrrflelcfl r(orrcrpyR-

Tr{BHO-TexHoilorI{qec,HUMr{ trpr{SrIaHaMrr:
1) uo paaMepaM BaJrKoB: rrporraBo4crBelrnbre - ÉaJrbrll 'r Jlernoro

,roo'1b" x'z :'-goô i sdtt; !lô " 
pQO "w"ar), cpeÀHero runa (550 x

x {SSO un), rn.xetoro rr{tra (660 x 2!30 nn); na6oParoPnble - MrrI(-

ô""*"i ito"l i is ir i, u"ouq, 160 x 320 u 255 x 450 nIt;
2) uo no.nnqecrBy BaJrnoB: AByxBaJrltoBbre' TpexBaJrltoBble (npuue-

rrfirorcfl ToJrbHo o tt"atpyt qllnx 
-pa{u''npoBotl'blx 

nallqen);

3) uo pacnoJro)fierrr4ro BaJrKoB: roprrSouTaJlËHÉre tr BeprtrKaJrbrbre;

4j no ducly MarrrtrH B arperaTe: rrr{Ar.rBrrAyaJrbEbre, cABoeHHbIe' rpytr-

IIOBbIe UB AByX' TpeX' seTLIpeX II' PgTe' trfiTU MlItrÛII;^

5) uo nenru"""îi,""q"â-ii: f,oa; 
' ' ! ' ,L7; 

l '27;1'39; 2'55 n 4'0);
6i no nn4y ,ronepixnoctr{ BaJIna: rJlaxr(rre' 

-pl$-1TT"ri"
ii ;; ;ilËo6y perynnpoBaurln reMrreparyp' nan*a (uaponoft o6o-

rpen rrJrrr ro"*rpuô6o"p"u, uo4"Hoe oxJrax4euue);

B) uo xapaHr"py p"6ottt u"p"o4"tecnoro r{HetrpepllBlroro Aefrcrsrs'

fTp;";;p'.puo,itt 
" 

trrlacrMacc Ea BaJrbqax pacrop'ble ycrrrlnfl' Bo3-

IrrrRaroilIrle MeÆ(Ay BaJIKaMrr' [peBbrmaror ycllJrlrfl' BOSHr{KArOque trpu

oàp"pu6orHe pearanonnx cueceû, uoaroMy ocnoBur're alacrlr MallrtrHr'r'

B0otrpuHrrl\Ialoull/te HarpySny - cTaHnHbI' BaJIRIT' TpaBepchr - ycuJru-

;;ô;. ltpone ,o*, iôp"pa6orna trJracrMacc rpe6yer 6onee sbrcoxrx

TeMneparyp, tITo cosAaef gouonnuîeJlbHlre rpyAHOCTtr peryJrl4poBarrlrff

TeMt repaTypEo lopeX I [MacaMExBâJ IR0BI { t r x I I oA I t r I I t rHuKoB. f l oc leÂ_
Hrre AoJIlr(rrËr rlrrTeucrrBno oxJralfiAalËca no4oû vt rtrIlpKyJIr{pyrorrprM

MAC,TOM.
Hasano4ax t r J I acT l t I I ecH I I xMacc [ I I dpoKo t rp I tMeHf l r cTcEB I , I coHo I I po -

r4sBognreJlb""r" uuoiqt neupepunno"o 4"ifit"u"s' tta puc' V'6 rroxasalrbr

BaJrbrrbr 
" 

q.orpu;";;t--il"1iy""ofi cnecn r{ HetrpepbrBnoù uo4pesroft

Jrerrr roroBoù rvraccnr c BaAsero BaJrKa. Banrqrr cocront ila craHlrHbr 8'

na Hotopoù B Roprrycax troAmrrtrEIrnoB 5 Molrrr{pyrorcfl BaJIKrr -

;;p;il#-g 
" 

,"At";d ro' H"l' BaJrbqaMlr ycrâEoBneH 6ynxep 4 c r{e'
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ilaJrxoË 3, rlMeroqeË r.ru4uBugyaJrbubrû trprnuo4 2. Macca trocrytraer
ua 6yHHepa B Baaop Melr(Ay BaJrKaMrr rr AByMfl rroronaMlr fro BnHroBbrM
uoBepxEocTflM 3aÀHero BâJrKa HarrpaBJrfleTcff K ero KpafiM, oTKy,qa cpe-
galruaff Macca orBo4uîcfl ÀByMfl Tpancrropreparuu -/. Banrqrr cua6rfleubr
fioMrrlrenroM sorHeft 6, 11, L2 coornercrBenno AJr.E paapbrxJreurlfl Maccbr,
crtrrurfl, rrpoBaJrbrloBaHHofr JreETbr Marepr{alra n tro4peanrr Maccbl Bo BpeM.E
BaJIbIIeBaEIlt.s. Saaop Me)fiAy BaJrKaN{rr peryJrr{pyeTcfi Mexarrr{Buou 7.

Prc. V.6. Banun serrpeplrBEoro geùcrnzt g.rrr nepepa6o?wr trJracr-
MAC,C:

I -spanenoprepi2 - npnBoÂMeDraJtBr; 3 - Menlaû]râ;4 - 6yHrep;5 - ftopryo
EoAmtrIrErrHa; 6, 11, 12 - Eolr(rd; Z - MexaHusM AJrff peryJrnpoBaHrrE Basopa;
E - a{sHûHa; 9, I0 - Bar(u.

Baaru EarpeBarorcff treperperofi no4oË, ûocrynarcrqeù s tlx BnyrpeE-
rroro uoJrocrb troA AaBJreEtreM troprrgna 0,15 Mn/nz. Tenaueparyira
HalpeBaEus BaJIK0B BaJIbI{eB cocraBJlffer -L60-220' C.

TenrosoË pacqer BaJrbrIeB r{Meer trprrHqr{[rraJlr,Eoe Brraqerrre, rro-
cr{oJrbxy rrBu trepepa6orxe uonuMepnoro Mareptrana nn4ennercn 6olr-
iloe KornqecrBo rerrJra, 6narogapn HoropoMy rroBËrmaercfi TeMrreparypa
Maccbr u Badoueù troBepxuocrtr BaJrnoB. fleperpea MarepuaJra EeAotry-
cTnM (TAfi r{AK trpU ATOM ,qJrfl TepMOtrJTACTOB Haqr,rEaeTog ÀeCTpyr{qrrfi,
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AJIfl peAHrotrJlacroB - oTBep)fiAeIII4e' a AiIfi peBIIHoBbIx cMecefr - troA-
ByJrRaEr,rsar{trfl), trogroMy B r{oHcrpyr{qr{r4 BaJrbqeB trpeÀycMarptrBaercff
BOsMOlr{HOCrb BOAfiEOTO Oxna}r{Aerrl,I.8 (CM. $ 4 nanuOù rJraBÉr).

O6qee rerrJro, Bbr4eilfieMoe upu nepepa6orxe:

Q: y' f"pq> 9.24)

rAe lVcD - cpeAlrsg Mon\Fr9ç'r'6, rrorpedJlfleMafl BaJlbqaMri l: - K. tr. A.
Bcex depeÀâs.

UJII{

. Tenno Q pacxo4yercff Ea HarpeBanr{e
(Qr) u noreptr B onpymaroqyro cpeAy (Qz).
uo {opnayle:

Qr: Grcr,,r (f*o" - t".u) (v.25)

rÀe GB - trporrSBoÂrrreJrËHocrb BaJrbqeB; cM - yAeJrbrrafl TetrJroeMr(ocTb
uepepa6aruBaerroro MâTepIlaJIa; t*o* tr^, - Kotreqnafi u rraqailbuafi
reMrreparypa nepepa6arr,rBaeMoro MarepuaJra.

Be;ruqrrua Q2 cHra4uBaercg rra rrorepb retrJra aa'cqer r(orrBexl{urr
(Qz) w ilyqeucuycxaur,rn (Qr,). Cyruua Qt * Q, cocraBJrffer -15-30%
o6qero r(oJrrlqecrBa reu,na Q.

Itonusecrso rerrJla Qs, yHocrlMoe oxJrarr{Aaroqefi no4oË, ,qoJr}nHo
6r,rrl panno:

Q s : Q  - Q t -  Q z

Qs:WcsonLt

tge W * pâcxoA oxJralr{Aarotr{efi no4rr; csot - yÀeJrbrrafl TerrJroeMr(ocrb
nogu; Àf : 3 -:- 6 epaî - paanocrr, reMneparyp oxJra)fiAaron1efi no4r,r.

IIpu upone\eH.rru pacqera trpr,rHrrMaercn, tro 75o/o nellruunrr Q,
trprrxoÀr{rc.fl Ha trepe4uuù nanox v. 25% - rra Ba4rrr.rù. Auarorrsno
pacfipe4eJr.Eercfi tro BaJrKaM pacxo4 oxJrax{Aarorqeft no4rr.

,{rn Harxgoro BaJrHa AoJr}KEo co6nrogarrcff ycJroBre reuronepeAarrrr
or noBepxHocrrr K oxJraÆ(Aarouleù no4e:

Qi: K Lt'L (v.27',)

34ecr, At' - cpeÀrrfffi pasHocrb reMrreparyp pa6ovefr noBepxnocrr{
Barrna r4 oxJralfiAarorqefi eo4u; K - xoa(fSlrqtrenr retrJrorrepeAaun (na I .r,r
ÂJru4br na.rHa) or pa6oveù rroBepxuocrrr BaJrKoB r( oxJra?r{Aarorqeù BoAe:

K :

trepepa0aTbrBaeMoû 1\,raccbr
Snaseufis Q1 naxo4nrca

(v.26)

I , D l
: I t r - - { - -
zhu  d  '  o "od

rge D, d - coornercrBerruo napymnuù rr Brryrpenuuft graalrerp Balrr(a;
1," - Hoe{ipuqrlerrr reurronpoBoAuocrr{ Marepr4aJra BaJrHa.

Pacqet crrcreMbr oxJrax{Aenrrfl trpor{BBoqfrTcfr B ÂByx Bapr{auTax:
Bar(pbrroM (noga sauoJruffer Bce ceqenr4e BuyrpeHueft nolocrra nanxa)
u orrpbrronr .(no4a pactroJraraercff Eu)fie ocn Ha orrpegeJrenuoM pac-
cronnnu).

Ans RalfiÀoro Baptranra AoJr)fierr 6nrr orpe4eJreu cpeArrlrfi Hoo${u-
rluerrr rerrroorAaqu otcp or narpetoft creunrr BaJrKa H oxJraffiAaroulefi no4e.
Sarelr rrpu rraBecrnbrx Bnaqeurrflx orcp otrpeAeJrffercn Hoa{{rqrreur rerr-
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ronepeÀaqu 1l u cpe4uaR paBrrocrb reMtreparyp uex4! pa6oueft uo-
Bepxnocrbro BaJrKa Ir oxJra)fiAarorqeft no4où:

Lt':# (v.28)

tge L - pa6otan AJrrrEa BaJII{a.
,{anee paccqr4rbrBaercs Reo6xoArrMâs reMleparypa BoAËr, uoÂaBae-

Matr Ha oxJraxtrenr{e BaJr}toB. Tlrueeu:

r x o H  . H a q
^ ! ,  r  '  BoE --  tBoA

L\L :LB------ î-

rge f" - relrtreparypa Hapynrnoù nonepxuocrrr BaJrKoB; tiSi' t$3À' -
KoHesuafi u Hasailbnaff TeMtreparypa oxJlax{Aalou{eù noArr.

CuraraR, qro reM[eparypa BoAbI AoJIrr(Ha rloBblclaTbcfl Ha 5 epaî,

TIOJIVqIIM:

(v.29)

(v.30)

(v .3 r  )

tt':t,-tfif,ft-2,5

OKon.rarenr,Ho HaxoAuM :

fifft:t"-nt'-z,s
Haqailsuas reMrreparypa oxJralr{Aarcrqeù noru lf$Ë gollxna 6nrr

B trpe4eJrax 8-16" C. Ecnu pâcqernoe Buaqeurre. t$3Ë 6yner HUH{e, He-
o6xoÂramo unreucu{raqupoBarb rlpoqeco oxJla}fiAelrr{fl rr cAeJrarl uonnù
pacqer no lrpl4Begeuuoft sbrlue MeroAaxe.- 

Koa{{uqlrenr ccp ÂJrF orHpr,rroft ctrcreMbr oxJra?fiAelrtrn n 5-10 paa
6onltue, rreM crcD Rng aaHprrroù ctr{creMhl, noeroMy uepamft BapI,IaHT
flBJrrrercfl 6onee 

- 
a$Ser(rrrnHbrM.

flpnnog BaJrbIIeB, nonaaaunrrù Ha prrc. V.6, - trIrArrBl{AyaJrruuft,
ocyulecrBrrrrercrr tIepeB pellyKrop (guyxcryuen-rarbrfi qr.rJIrrHApo-r(oHIlI-
uecxufi) u lrapy rpr.rBoAlrbrx ay6uarrrx HoJrec (ua puc. V.6 ne uonaaaum)
r( saÂrreMy BaJrKy. Ilepe4nIaft BaJIon npr4BoAr.rrc.fl Bo Bpaqeurle qepea

napy SpnHrlrrourrtrx ey6uarr,rx KoJlec. A_cranxponnr,rfr anenrpoABrrrareJlb
coeAr.rrren c peÀynropolr ynpyroii r,ry{roù. ,[nrarare;rr HaxoAl4rcfl Ha oA-
uorî ifyu4auentnofi rlrlr{re c BaJrbqaMr[.

Boodqe cyqecrBylor rpl{ ocrroBHbrx rr.Ila rrpnBo4a BairbIIeB: IIHAIT-
BrrAyaJrbnbrù, c4noeunrrr,î lr rpynnosoù.

B cqnoenur,rx BaJrr.qax, nr4HeMarrlqecrat{ cxeMa Koropllx AaHa Ha
puc, V.7, ycrarraBJraBaercn oAI4E aJrer(rpo4BrrrareJll -/ na 4ne uaurnnnr 2.

flnraxeuue or aJler(rpoABrlrareJlfl nepe4aerca R BaAEeMy BaJrKy rlepea

rlr.uuu4po-Honlr.lecxuii peAynrop rr flpr4Bo4lryrc flapy ilecrepeu.
llpu rpyunoBor"r ycrauoBxe BaJIbrIeB coeAr4lr-flror B rpytrly ABe, rpr,r

r4Jrrr qerbrpe MaITII{HII. IIog narr,qaMrd trpoxo4ldr rpaucMl4cclronnuù nal,
cocronrqlrrî rra craHAaprnbrx BBeHben (na marnAtrù ua na;rnqoe). 3ru
BBeubff coeArlHflrorcfl ÀIrcnoBbrMtr IrtytfraIrau. ftr,rnelraruqecxafi cxeMa
BalrbqeB, ycralraBJrrlBaeMr,rx B arperare, npuBeAena Ha plrc. V.B. Itpy-
rnrqraù r\roMerrr lrepe4aerc.fl or rIpI{BoAa sJrenrpoÂBurareJr.fi 4 uepez
clrcreMy nepeAac .? H aaAueMy BaJIKy 2, ocv r(oroporo safiperrJleua
B 

^noArtrr{nrrufiax, 
rr Aaree qepes {pranqzonnyro trapy / - x trepeÀHeMy
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BaJrny 5. V scex BaJrbqeB, npoMe uepBbrx or ÀBr{rareJrR (rononnrrx),
yCTaEaBJIIIBaIOT trO ABa TpaHCMI{CCI4IOHIIÉIX trOAItrlrtrIII{Ha C nOnrqenOù
cMaBRofi. Bann MelfiAy eJreI(TpOÀBrrraTeJreM I{ IoJIoBrrhrMr{ BaJrbrlaMr{ co-
e,qurrflrolc.fl ynpylofr nry{roû, BoaJre noropoft ycTaEaBJruBaercfl rperr4ù
rroÂrnlrrrHrrn. B rpyuuoB oM rrprrBoÀe trcrroJrbByrcrc.ff acrrExpoHrrbre ruxo-
xoAHbre eJrer(TpoABuraTeJIu.

Pnc, V.7. I(nueMatusecfiax cxeMa c4Boerrrlrx BaJrbqeB:

"l - âreHTpoABrrrareJrb; 2 - BarErlbr.

B nocne4uee BpeMs nprr ycranoBne BaJrÊ,qeB B arperarax BMecro
coeAr4Hr4reJrlnrrx uySr ilpr{Merrflror cueqrraJrbnbrii pe4yHrop, BaJrbr noro-
poro trpfi IIoMoqr{ yErrBepcaJrEEbrx lllnr{rrÂerefi coeÂurrflIoTcfl HenocpeÀ-
CTBEHEO C BAJIKAMI{ BAJIbUEB.

Pnc. V.8, Knueuarnqecna.fi cxeMa BaJIbqeB, ycra-
IroBJreEEÉrx B arperaTe:
f - ôpfiftqr4oHEa-H [apa; 2. - BapjjÏfr Barolt; 3 -trepeÂaqa;
4 - âreHrpoÂBrrrareJrb; i - trepeÂËufi Barolt.

B nosbrx norrcrpynqrr.flx BanbqeB c uu4r{Br,rAyaJrbËbrM r[ cÀBoeHHr,rM
rrpr,rBoAoM trpr,rMeHflrorcfi rafilr{e ctreql4aJrblrbre 6;ron-pe4yKropbl rr yHr{-
BepcaJrbHÉIe lunrrrrÂeJrrl.

OAun peÀynrop odcryxtnnaer ABe MaITII{ErI fr ycrarraBJltrBaercfl
Melr{Ày rrr{Mu. flpraueuenue ral(trx pe4ynropoB uoaBoJlfler rrenocpeA-
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CTBOIIHO cOeAI'IH.srr, BaJII{I4 BaJIbqeB C BaJIaMa peÂyl(ropa' B peByJIr,TaTe
qero ÔpufirlrroHHbre Bydsarr,re KoJreca orcyrcrByror. Aro cyqecrBeHlro
yryquaer padoTy rloÀIrrldrrHr{KoB, TaK Har( orcyTcTByeT ycuJltre, flepeAa-
BaeMoe $punrluounoû uapoft r4 r.Isrlr6alou,ee BaJIoK. floqsrsercs BoBMolr(-
HOCrb l4BMerreHr4s 3a3opa BaJIKOB B IrIUpOr(OM Ar{arraSOIIe 6ea uapyruenrtn
IrpaBr4JrbHocTlr saqenJreHtrfl ÔpuRr{uoHlrr,rx urecrepeE.

V urane pcarr'Hbre rlapnrlpxbre rurrulrAeJlrr rIoBB oJIfl Ior ilepe4aBarb B pa-
qeHl{e BaJIfiaM IIpu SEaquTeJIbHLIX yrJlax MerfiAy oC.flMII ItrIII{HAeJIfl II

BaJrr{a (4o 8-10"), B ro BpeMfl Kar( ynpyrl4e MyÔrbr ,qoilycfiaror aror yroJl
B rrpeÂeJrax 1-2". Illnr,rir4erra ycrpoeubr rro rplrul{rrry trrapulrpa fyxa.

IIpu uu4ranuÀyaJrÉ,EoM uprrBoAe BaJrbIIeB Moqnocrb sJlenrpoABrma-
TeJrfl AOJr?r(Ha Bblduparbcfl no MaKcI4MaJrbnoù uarpyaKe, BosEltRaroqeÏi
upu pa6ore BaJrbqeB B HaqaJre rrpoqecca nepepa6otnl{ Marepr{aJra' B no-
cJre4yroqrre treprroAbl ABrrrareJlb pa6oraer c HeAorpyanofi. rlro6u o6ec-
treqr[Tb pa6ory BaJrbIIeB c r.rHAr.rBIrAyaJrr'Hr,rM nprrBo4oM B rrepuoAËr MaH-
cr4MaJrbrroro pacxoÀa eJreKrpoDHepruu 6ea neperpysr(u aJIeKTpoABrrra-
TeJrfl, locJregnnù ÀoJI]r(eE rrMerb Moquocrb upu6nlrar,rreJrblro B 1,5-
2 paaa Br,rile cpegrrefr, sro rlprrBoAl,rr B qeJroM n cErlx(enrrro cos ç gJlen-

TpoABrrrarer.E. Aror EeÂocraron BHaqltreJlbEo ycrpaEsercfl rrprlt trclroJlr,-
SOBaErirII cABOeEELTX BaJIbIIeB, qTo eqe 6onee aarvreTl{o flptr nrr6ope
rpytrrroBoro [prrBoAa. Pa6ora Ha 3rl{x BaJrbqax ilpotrBBoÀurc.s raftuM
o6paaoM, qro HaqaJIo Barpyanrr Marepr4aJra Ha oIIEIT Bairr,qËr tro BpeMeIrrI
cMeq,eHo orHocrrreJrbHo Âpyrrrx, BcJIeAcrBr4e qero EarpySKa Ira ABI,Ira-
reJrb BbrpaBEuBaerc.fl Ao Her(oropofi cpe4ueft Berr4suEbl. Han6olee pac-
[pocrpaHer{Hoù cxeMoù ycranonnrr BaJrr,qeB trBrflercfl rpyfitroBafl -

tro rprr r4ilu qerblpe MaIrrI{Hr,r B rpyllne.
Banrrlu ornoc.flrcfl K KJraccy uepepa6arr,rBaroq,ero o6opy4onanua

c rroBbrmeHHoù onacEocrbro o6cryE(rrBaEr{tr. lloarouy Houcrpynqraeù
BaJrbqeB npeÂycMarpr4Baercfl ycrpoftcrBo anapraùnoft ocraHoBnu BaJIKoB.
Taru arapuËnoro BblnJrroqareJlff, BbrtroJrtseËHbre lu6o n BuAe rpocl{Ra,
nu6o n Br{Ae luralrrr4, o6hrsno pactroJro}r(eubl EaA BaJIHaMlt nrn c fiepeA-
Heù rr aa4nefi cropoubr rlepe4 padouutu MecloM BaJlbrloBrqufia.

Pa6ora MexanrrBMa anapuËnofr ocraIroBKE oqeutrBaercfl gnunoË

Àyru trpE troBopoTe BaJInoB rrocJre ornJrroqeHufi aJIefiTpoÀBurareJrfl
(Hor4a BaJrr.qÉr rre Barpyxenu). IIpn Barpy)ffennr,rx Banbl{ax aror IroBo-
por BaJrr(oB upeanmuaùuo MaJr.

Hau6onr,ilee pacnpocrpaHeuue troilyquil cnoco6 ropMo)fieull.fl lro-
cpeAcTBoM eJreHTpoMarEl{Trroro JrelrToqlrolo I|JIU ltoJroÀoqHoro TopMoaa'
Koropr,re BoBAer"rcrByror Ha ropuoanofi ilrr(EB coeAr[nnrenrsofi uyi[rrr npu-
noAa. OAsoBpeMeHHo c ornrroqenlreM aJIeKrpoABI4rareJI.tr rrpuBoga Bbr-
nrrocaercE gJIer(TpoMarHrIT TopMoBa. .flxopr SJreKTpoMarHr{Ta cBflBaE
c rrpyxturrofi, nogulruaroq,eft ero BBepx. flpra atolr pbrsar[ ileuroqnoro
IrJrr,l I(OJrOAOqrrOrO TOpMOsa IrpUlnUMâIOT JIeHTy r4Jrr,r r(OJIOAKII n ilXrrBy
r{ npuBoAuoù san ocranaBJrr4Baerc.ff.

flp" airenrpoAr4HaMrlqecxoM ropMotnerun u o6patnoM Bltrloqeuuu
MexanrraMa anapuùnoù ocranoBnrr trepexJrloqalor qetru ilpr4Bo4rroro
aJreËrpoÀBrrrareJrfl , Ha flKope ft oroporo coaAaercfl aJlentpoAuuaMusecHrafi
MoMerrr, Hanpaqreunrrif nporran Bpaqeur{.n.

ir
{ l
3*

187



B Ëer(oropËrx cxeMax ynpaBJrer{rrs rrpeAycMorperrâ BoBMo?r{Eocrb
peBepca, r. e. Bpan{eurrfl BaJrKoB n odparnyro cropory EetrocpeÀcrBerruo
rrocJre anapufiuofi ocraHoBnlr.

tr4cupannocra pa6ornr MexaurraMa anapuùuoû ocraroBnn AoJrlr(Ea
rrpoBepflrbcrr nepeÀ xaxqoù cuenofr.

Conpeuennrre ftorrcrpynqr{r BaJrbr{eB rrMeror pEÀ BctroMorareJrbubrx
MeXaEI4BMOB, IIOBbIIrraIOqrrx IIpor43BoÀrrTeJrbrrocTb u cTerrerrb MexaEIrSa-
III4LI npoqecca, a ran?ne yryqruarcqux ftaqecrBo rrpo4ynr{uu. ft ranrrM
MexaHI4BMaM OTrrocflTc.E: MexaHl4qecKr{e Eo}r{r[ AJrfl rroApesaHr{fl rr rle-
peMelrlr{BaHr{.fl MaccÉr; ArrcKoBbre rr ltJrrdrroBbre rrepeMerrrlrBaronq,rre ycrpoft-
crBa ? Ilnrelrcu{raqrapyroque rrpoqecc nepeMemrrBanrrfl Maccbr Ha BaJrKax ;

Psc. V.9. Mec4oaa AJrfi r(ourpoJrrr pacfloprrÉrx ycr-
nuft (nopurueroii rnn):
, -tropnleHb;2 -MaHHiera; J - HopIIyc MecÀoBûr; 4 -ôfia-
geq; ' -oTBepcTneAJf i [p [coet rûHeHI ' .aMaHoMeTpa '

rranpaBJrflIorq?re poJrrrnrl, o6ectresr{Barorqr{e BoBBpar cpeaaenoft c Jrelrrbr
Maccbr o6parno B Ba3op; 6apa6auu AJrff oxJraÆ(ilenfifl r{ T. A.

Itpoue ynaaanrrbrx MexaEtrBMoB BaJrbqÉr cna6x{arorcrr KonrpoJrbno-
rtaMepl4reJrrurrlrra npra6opaMrr. ,{,na noplraJrbuoft pa6ornr Balrbr{eB rreo6-
xoÂr4Mo trocro.flEEo KoErpoJrrrpoBarË cJreAyroq,ue trapaN{erpbr: 1) reu-
rreparypy rroBepxuocru aaAuero u nepeÂrrero Ba,{noB; 2) reuneparypy
BoÂbr, oxJrax4aroqeii BaJrnu r4 nopuyca no4rurrtrHr{Koo BaJrr(oB (nplr uc-
IroJrbaoBârrrrrr oxJralr{AaeMblx no4rrrrrllrr4xoB cnonr,meuraa); 3) terrrnepa-
rypy rep-epa6ar:rrsaeMoro Marepr{a;rra'; 4) reMtreparypy tro,qurrrrur4noB
BaJrRoB; 5) saaop MeÆ(Ay BaJrr(aMr{; 6) upo4onmrrTeJrbnocrb qraHla o6-
pa6orxlr; 7) pacuopuoe ycrrJrr4e Ha uo,4uranurann; 8) uorpe6nfleMyro
MOtrIHOCTb.

Teuneparypa rroBepxnocrtr BarKoB trepuo4nqecxu lraMepfiercff ryq-
ronoii repuonapoË, reMtreparypa tepepa6arlrBaeMoro MarepuaJra -
zrolrqarofi TepMotrapoù, reMrreparypa rroArutrnHr{noB - rpy6uaroû rep-
uonapofr.

Ber[suua pacuopuoro ycurmfl. r(onrpoJrr{pyerc.Ê AByMfl MeroÀaMr{:
ycranonnoft rr4ÀpaBrr4qecHrrx MecÀo3 rrJrr{ rerrBoMerpon. B uepnoM cJry-
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qae (puc. V.9) pacnopuoe yclrJrr{e noa4eûcrnyer rra ilopmesr 1. IIpn ua-
BecrHoM Âr{aMerpe troprlrHff I,IJIU trpoToqnu, â TaK}ne I,rSMepeHEOM MaEO-
MerpoM ÀaBJreEur{ Morr(Ho otrpeAeJlErb pacllopHoe ycrrJltre, [p]IxoAfl q,eec.fi
}IA OÂI,IE BI4flT.

Bo nropolr cilyqae (pnc. V.10)
r.rcrroJrr,ByroT SapaHee npoTaprrpo-
BaHlrr,re ytrpyrue EJreMerITr,r c EaKJre-
elrHr,rMr'r TeIrSoAarrrr4KaMr4? r(oTopble
ycraHaBJrrrBalorc.s Me}fi,qy xopnycoM
IIoAIIII{trEaI(a II peIyJIUpOBoqH},IM

BllHrOM. flpu n oanuHrroBeHrrr4 pacIIop-
noft cranrr AaBJreHae trepeAaerc.fl Ha
pearluoByro ueu6pany 3, Koropafl
B MeCTaX BaqeMJreErrfl MelHAy r(op-
rryco-M -/ n nopuuelr 4 6y4er cxra-
MaTbcfl, yNleHbrlraflcb IIO TOJIqUHe

r{ aarroJrHfl.fl qacrÊ, KaMeprr B, ra ne-
pe4aBarr, ÀaBrreur4e I{a MacJro. Vopy-
rr4e sJreMeEmr 4e{optuupyrorcfl, qro

BbISLIBaeT I{BMeIIeIII4e COÛpOTIIBJIe-
H.mfl TeHSOÂaTqrrKOB, COeAI{EeEHbrx
rro MocroBoÏi cxeue. ,{alee pas6a-
JraHc MocTa ycr{Jrr{BaeTc.g TelrsoMeT-
puqecKr4M ycrrJrrrTeJleM fi safILrCÉI-
Baerc.fi MarErrroaJreHTpuqecxuM oc-
qurrorpar[otrt.

florpednaeuaJr Mou{Hocrb rraMe-
pfleTcfl KrlJroBaTTMerpoM r4Jrrr aMtrep-
MerpoM Ir BoJrbTMeTpoM.

Itanan4prr

IIo {yuxquonaJlbnoMy puc. V.10. Mecgoaa AnÊ Kor*ponfl
EaBHaqeEtrIo I(AJIaHApLI AJI,I trJIaCr- pacroprrbrx ycnrzË (ueru6paunrrfr
r{acc paBAeJrrrlorcff Ea Jrr4croBaJlbrrbre rutr):
(4;rR rasroroBJrenrr.s JrrlcroB tr nJIe-, ;_.19p""v.'-^?--*-"^oig1-T511t nepesseno
Hon rra rrpoBaJrbr{oBanuo! rrolra- Hiii' 

":BÎiii?i"'TyinpËiâifuo"'i?B:naepuofr cMeèu - rrr4rrorreyMa, ucftyc- iT,i$Ë,îîi rrt-;i}fi#!iË; 
8 - naMepa;

crBerrHbrx noÆ{ rI T. A.), npoMaSoq-
nrre (4nn trpoMaBr(rr rxaneù) u gy6,nw-
poBorrHbre (4na noxpurux 6yuar[, rKaEI4 ITJIeHROù r43 trOJrr.rMepHbrx Ma-
repuaroe). Ha nr,rcronaJlbHbrx KaJIaHÀpax nporr3BoAl4rcfl raft?fie upo{u-
JrrrpoBarrr4e pyJrolrHbrx MareprraJloB, peJrbe(bHoe r{x rl4clrelf,v.e lT HaHece-
rrr{e rlBerH},rx prrcyHnoB. Hanaugpn AJrfl .pe3l{IroBbrx cMeceg naaAe-
JrffIorcfl rra [pocJroe.rHble, yHuBepcaJlbHÉre (Ailfi ilucroBauuÊ' ooRJraAHa
rr npoMaaxr{ rnaneû peaznonofi clrecrro), HopAubre (gnn. o6nna4nlr
xop4uoù rriianr{ cJroeM peelrnonofi cMecld o ÀByx 

'cropou), 
trporex-

ropHr,re.

I
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ItoucrpyxruBEo-TexHoJrorrrqecnr{e nracc.nslrxaqrroErrbre rrpr{BrraKtr
Iiar rTT;Ipoa parnoo6pa;Hrr.

fIo Horu.recrBy Ir cxeMe pacnoJro?r{eHr{.fl BaJrKoB r(alranApbl 6nrsaror:
ÀtsVx-, rpex-, qerËrpex- rr tr.srtrBarrfiounre; I-, L-, Z-, S-, ^-, I- ra W-

_ o6paanne (ra6n. V.1).

Ta6,ruqa V,1

Ocnonrure Brrgbr r(aJrau4poB rr nx uo4u$unaqna

[,n5 xea.rxonu. 
| &

CxeMbI

I
t &

xBarrr{oBr.re 
l& & &-

II errrpexra.nnonrre 6 .tr& %,
ETITBAJII{OBIIE -f,II

Tpe

flo runy trpr.rBoÀa: c o6r\nu [prrBoÀoM rr rrepeAaroqgbrM[ mecrep-
EÂMII Ea BaJrRax; c o6quu rrpuBogoM r4 nepeAaroqnbrMr4 mecreps.sMrr,
BbrHeceEEÉrMr{ B or4eJrnubrù 6ron-peÀyr(rop rr coe,qrrnennbrMrr c BaJrKaMtr
nplr troMoqr ynrrBepcaJrrrrbrx ururan4e.ireù; c vnÆnau-AyaJrr,rrbrMr,r rfnan-
IIeBr,rMrr sJreKTpoABr.rrarerr.flMrr r4 peÀyKropaMr4 r( Ha)fiAoMy BaJrKy; Co
ctreqnaJrbrrbrM 6nox-pe4ynropoM T. aJrenrpoABrrrareJrflMrr K Ka)fiÀoMy
BAJrny.

fI o pasuepaM B aJrKoB u EaBuâqsqrîro : trporraB oAcrBerrnbre r(a JrauÀpÉr -
aernuË rrrn c BaJrr(aMr D X L:, 360 X 1100 u 500 x 7250 Mr,t, cpet-
uufi ruu c BaJrKaMr/r 610 X 1800 u 710 x '1,800 um, rsrxe.nrrfr rur c BaJr-
xauu 950 X 2800 un; ta1oparopubre ftarrauApbr 160 x 320 n 200 x
X 450 nu.

flo uaunwro {punquu Me)nAy BaJrr(aMrr: c {puxqueù u 6ea {puxquu.
flo cuocody peryJrrrpoBaurrfl aaaopa Melr{Ày BaJIftaMr[: c Mexau]rarr-

ponaunoft paa4nurxHoù, a ranrr{e c MexaurlauponagHoft paa4nzxHofi
r[ aBroMaTuqecftrrM peryJrr{poBaHrreM.
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fIo cnoco6y peryJrapoBanr,rrr reMneparypbr BaJrKoB: c [apoBbrM 060-
rpeBoM, c areKrpuqecxrrM o6orpeBoM r4 BoAsËbrM oxJralr{ÀerrrreM.

Ocnonsuull noHcrpyKTI,rBHr,rMIr rrapaMerpaMrr HaJrarr4p oB f BJrfl rorc.n
Ar.raMerp u AJrLrHa BaJrr(oB, cr(opocrb Bpaqenrlfl. 9ru napanaerpbr B rra-
croflrqee BpeME ynn{uqupyrorcs B paMnax COB. Ilpuuxro qerecoodpaa-
rtrM peKoMeEAoBarË ftaJrarrAphr c paaMepaMr,r BaJrKoB 500 X 1250,
700 x 1800 u 950 x 2800 nn.

Bu6op r(aJrau4pa olpeAeJrerrnoË Houcrpyxr{r{rl rr [pr.rBo4a AJrfl rrero
SABUCT4T OT T[Ira V.3[eJrrrfl. U XapaKTepa BblnoJrH.fleMoro TexHoJrortqecKolo
npoqecca. Hanpuuep, o6rrqno 4y6nr.rponounbre r(aJranApbr trBroraBJrrl-
BaroT AByxBaJrnoBbrMIt, fipoMaSoqrrbre - TpexBanKoBhrME, yHrrBepcaJrË-
rrbre rr JrtrrcroBaJrF,rrÉre - Tpex- a qerr,rpexBaJrKoBÉrMpr (peffie - rrflTuBaJl-
xonnuu), lpo{utrnnre - qerbrpexBaJrnoBbrMra (nrruocnofr earon - npo-
{znsnufi).

,[na rracroBaJr],Hbrx ra 4y6nuponosnr,rx xaJrauÂpoB fpuHqra ueo6;r-
BareJrbrra, onpyxrrrbre cnopocrr,r BaJrHoB oÀrruanoBr,r. V npouaeounnrx
KaJrarrÀpoB rppr,rHqraa neodxograua ra Hore6lercfl B lpeAenax 1,2-1,35
Melr{Ay Hamgoii napoù BaJrKoB. flpn arou or Er{}fiHero BaJrKa K cpegueMy
oxpy)nEbre cKopocrr{ yBerr4quBarorc.fl, a or cpeAHero K BepxHeMy -
yMeHbruarorcfl.

flprEn o4 ynrrBepcaJlbHr,rx KaJraEApoB AoJrlnen o6ecne.rr{Barb B oaMo}n-
HOCTb rnr{poKoro peryJrrlpoBaEufl cnopocTrr KaJrarrApoBarrr{fl B cooTBeT-
crBrlvr c paartrqueNr csoùcrs uepepa6arrrBaeMoro MareptraJra.

Bepxur,rù npe4eJr cxopocrrlr r(aJranÂpoBautr.fl AoJrrr(en 6r,rrr He rrrrxre
40-60 ruf nun, AJrfl yHrrBepcaJrr,rrbrx Marrrrrr n 25 ulatutt, AJrfl HaJrarrApoB
Apyrrrx rrrtroB. Sanpanovnarr cnopocrb KaJrarrApoB 4,5-6 nf num.

,{,nuna BaJrKoB, olpeÀeJrflrorqux ruupuny roroBoro npo4ynra, odnrsso
He npeBr,ruaer 1800 nn, o4rrano r.ruor4a rraroraBJrzBaror r(aJran4pr,r
c 4nuuofi BaJrKoB lo 2800 um (gnn rpancnoprepurrx lenr).

,{uaruerp BaJrr(oB paBeH 360-7{0 nw. B Henoropbrx rfl?fleJrr,rx r(on-
crpynqr4.sx nprrMenflror HaJraugpr,r c ArraMerpaMrr BaJrnoB 950 nn.

Con peuenur,re Korrcrpyr(rlr4u oreqecrBeurrbrx KaJraHApoB rro rexrrrtno-
aHonoMuqecKaM napaMerpaM He ycryrraror ryqrur.rM aapybexnnrM MoAe Jrfl M.

,(na lepepadorxra rrJracrMacc, r{ax r,r Âpyrr4x noJrr{Mepnbrx Marepr{a-
non, nau6oJree lxr4poxo rrpr{Merrflrorcs f- ra Z-o6paennre qerbrpexBailno-
Bbre r(aJrauÀprr. Texnororrlqecnafl cxeMa trpoqecca u cxeMa 4eùcrnun
crdJr rra arr4x r(aJraHÂpax upe4craBJrerrbr Ha prrc. Y.71. I4a pr{cyHxa cJre-
Ayer, qro I-o6patnnrit HaraHAp rMeer cJreÀyrontrrre rrpeaMyqecrBâ:
1) orxprrrrrfi gocryn K BarrKaM, y4o6nyro ycranoBr(y rraMeprrreJrbubrx
npra6opon, ryrruee Br{ayaJrbrroe nadnro4enlre Ba KasecrBoM npoAyr(qurr;
2) r.pu oAr4r{axoBr,rx cropocrrrx KanarrÀpoBaHrrfl rroJrorno MarepraJra Ha-
xoAr{rcrr B conpuxocrroBenr4rr c BaJrHaMrr npu6nraaureJlbno B ABa paaa
ÀoJIbIue, qeM Aocrrrraercs 6onee Bbrconoe HaqecrBo rroBepxuocru; 3) xon-
crpyxllr.rfl craurrrr 6onee npocrafl I4 MeHee rpyÀoeMxafl B rraroroBJreHrrr{.

He4ocrarox 4anuoù cxeMbr cocror4T B ToM, qro Ha HoHeqnyro ror-
u{uHy rroJrorHa BJrrr.flroT KaK pacnopHbre ycrrJrr/r fl P s Me?r(Ay lru}r(HrrNf
11 cpeÂrrl,rM BaJrr(aMr{, TaK I{ ycfirrnfl P, nexgy BepxEr,IM Lr cpeÀHr.rM
BaJIHaMrr. 3ro upuno4rrr K roMy, qro rroA 4eftcrnueu ycu.ruù cpe4urarî
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BaJror( craHOBI{TC.ff (trJIâBaIoq,I4M)), B peByJIbraTe rrer.o TorrHo o6ecnesnrl

Tpe6yeMyro roJrqIIHy JII4CTa, paBHyIO IIo BceI"I ero IIIIpIIHS, HeBOBMolItHo.

IlpeurrryqecrBo Z-olpaaHoù cxeMbr saxflIoqaerc.s B ToM' rITo lralpa-

BJreHrre trpOIII6a BaJIHa nepneH'AI,IHyJIflpIIO H llarrpaBJIeHIlIo CJIeAyIOIq,eIO

sa3ôpa. Cne4Onarenbgo, trporl4$ or upe4u4yqero BaJII(a He Cl(a3blBaercfl

Puc. V.11. Cxeun rpoqecca (anepxy) rr AeùcrBtr.fi cnn (BEuBy) ilpu
pa6ore l-o6paauoro (a) n Z-odpasuoro (6) Rarran4pa.

Ea KaJII{6poBaIII4II JII4CTa, TAK KaH llanpaBJIeIIIae paC{OpHI'IX yCI4JIIIù

B rrpeAbrÀyqeM 3a3ope raparlreJrr,Ho rrocJreAyroq,eMy. lIMeHHo troâroMy

B rracroflrr{,ee BpeMfl rraMerrrJlcfl rlepexoA K z-o'paznoft r[ ocooeHHo

x S-o6paanoii  cxeMe f iaJrarrApa.
Haupanleuue crl:lr n S-o6pàanofi cxeue ranoe lr(e' RaK r4 n Z-o6paanoù

CxeMe. flOatOruy S-Ofipaauan CXeMa npIIMeHneTC.fl tr4CRIIoSIITeJIEIIO AJIa
yMeEbrrrerrr4.fl ra6apr4rHbrx pasMepoB HaJraHApa.

Heo6xoÀntwo ofuerlrtr ranxte, qro Ar.fl Jrr{croBaullrr' trpoibuilupoBa-

Hr4.a, OdMABKU 11 O6HJaI{I{II IISOfiXOAI4M6I KâJIaHApbI O IIOCTOflIIIIIIM 3a3o-
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poM. flilfl Tr{clreHl{fl, Ay6fllrpoBaul{fl I{ rJraxtenlr.fl Mo}r{Eo trrcrloJrr,BoBarb
r{aJrarrgpbr, 4ouycndrorqrle r4BMeHeEue Berrlquubr BaBopa rr ÀaBJrer{r{.rr
tsaJrKoB Ha MaTeptraJr.

Paccuorprau Koucrpyr(qurc [poMbrrrrJreunoro r{aJrau4pa AJrfl rrepe-
padornz rroJrr{Meprrbrx Marepr{aJros. Ha pnc. Y.l2 trpeÀcraBJren qerbrpex-
narHonrrii l-o6paanufi r{arrau4p c BaJrfiaMr{ paaMepoM 7t0 x lB00 na
.qr.fl rr or yrre Hrrfl rr o Jrr{B r{rrrr Jr x Jr o prrAn oË nl e nrra.

Banxu 13-15, 77 ycrauowlel{br rra rroAruutrur4r{ax cnoJrb?nerrrrrfl Ha
crarrr{He 78, cocronu4eft ua AByx qacrefi. Brepxy o6e tracr[ crautrEÉr
cBflBarrbr Me)fiÂy co6où cBapur,rMrr rpaBepcaMrr .9. flo4uunuunz narxon -14,
15, 17 Moryr rrepeMeqarrcfl. Alrfr. coaÀaHrd.E Baaopa (Uo 40 rrzrrz) lrex4y
BaJrKaMr{ rrpu rroMotr{u Mexarrr4aMoB peryJrl{poBantrfl Baaopa 5, paclono-
rl(eHnbrx c xam4oû cropoubr BaJrHa tro ero odpaaylorqeù. ,(.nn odecneqe-
Hr{fl Ba4aHrrofi ronqranËr KaJrarrApyeuoii rrJrerrnrr npe4ycMorpenbr Mexa-
HrrBMr,r.2, nrr6r,rparoque .nro{rr,r B lro4rxr{rrurrnax r{ B BBerû.flx MexaErrBMoB
ÀJrE peryJrr{poBaurr.E aaaopor 5. 3rz uexaurraMhr - rpexcryrrenqarbre
qepBflrrHr,re peÂyr(ropbr c aJreHrpoABrrrareJr.flMr{ MorqHocrbro I,5 Hern
npn 1000 o1fatun.

,{ra nolrneucarlrru lrepoBrrocrrr roJrq,[rrbr rrJrerrn]4 IIo mupuue lrpe-
.qycMorpeHo ycrpoiicrno 6 n ru4poqr.rJrr4u4pbr 2, oiecteuvBaroq[e uepe-
rpeqraÈanne ocr4 cpeÀHero BaJrHa rro orrrorueHr{ro H BepxueMy rr lrr{}n-
rreMy Barrr(au (crrr. nuxe $ 4).

Marepuan rro4aerc.s flr,rrareJreM 76 a aaaop Me?ngy Bepxnr,rM 15 w sbr-
HocHr,rM "17 nanHaulr. Âito orpaur4qenr4fl pacrenanufl cMecv BAoJrr, BaJr-
KoB rrMerorcrr orpaHr{crareJrbHbre crpeJrbr. O6peaaunrre Ho?noM 6onosËre
KpoMnu rrJrennu BoaBpaqarorcr o6paruo B Baaop Me)fiÀy sarHar\,r[ 75
u 17. Ha 6apa6aue 12 rrenHa trpeAnapr,rreJrbrro oxJramAaercff u nocry-
rraer Ha oxJralr(Aarou{ee ycrpoiicrao 11.

MexanraeM peryJrr,rpoBaHrrfi Baaopa Me?fiAy BanKaMtr HaJrarrgpa ana-
rorrlsen raxoMy me ycrpoficrBy ÂJr.fl BalrbqeB. OAuaHo neodxo4ranrocrt
fresaBrrcrrMoro r{BMenelrrfl BagopoB y HamgoË trapÉr BaJrKoB EecxoJrr,Ho
ycJro?r(HfleT KorrcTpyKr{r4lo eTr{x yBJroB.

flpunqrauuaJrbuafl cxeMa peryJrr4poBaurrff saaopoB rpex BaJrnoB Ha-
JrarrÂpa lprdneAeHa ua puc. V. 13.

Iopzaouranr,nrrfi naJrraH 3 uprano4urcfl Bo Bpaq,errrre aJlexrpoABtrra-
reireM 7 vnu BpysHyro MaxoBr{noM /5. flepeHlroqen[e c Mexau[rrecnoro
lIpIrBoAa na pyunori ocyil{ecrBJr.flercrr rroBoporoM pyxo.firntr 2. Or nanzna
3 npaqenue nepeÂaerc.s KoHuqecxofi uepe4asefr. 16 rra BeprrrnaJrbrrbre
corurenenurile BaJrbr 4 u 17, coe4rrrrsrcrquecfl c troMoqr,ro *ryfir 12 n 13
c o4noft r4B qepBflqHbrx [epe4axr 5 u 14. lopnaouranbubre BaJrbr 7 n 10
cJIyE{ar Â"rrfl oAHoBpeMenrroro troBopora peryJlrrpoBosnbrx BTHToB 6, B,
9 u 1 1 .

Paccilrorperurafl cxeMa flBJrrercfl rr4noBoft AJrff Bcex Apyrux KaJraE-
gpon. PeryJrrrpoBaHr.re BâBopoB 1- u Z-olpaaHbrx r{aJrarrÀpoB trpouaBo-
Amrctr nprrHrlrlnr{aJrbrro rar(Æte c AorroJrunrenlurrM 6onee npocrblM Mexa-
rrrraMoM /Irrfl nepeMerqeul{ff Bbrr{ocuoro BaJruKa (pnc. V.14).

Banxra odorpenarorcfl r{ oxJraffiAarorcfl qrrpr{yJrr{pyroqrrlr rro rrx BEy-
tpeuueii froJrocrrr rerrJroHocr,rrenelr. Pa6oqas relrneparypa BaJrnoB rrpE
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pnc,Y.1,2. rlerupexnannonnù riatangp AJrfi rrporr3BoAcrBa troJrtrBIlEIrJIxJropEAÉoË rrJreEKtr:

r-MexaHtrsM gla ou6opa ilroôToB B noErtruflHr{}rax;2-rugpoqrrJrrrrrAp; t-rpaBepca;4-npeEoxpasnreJrbHoe ycrpoùerBo; 5--MexâEtrBM ErÂ

pervnnpôsâfiig BaBopa; 
-o 

-- iôfpôtc1so ]rn uepe-itpeqnnanriÀ- nanr<a; 2-- Irrurnqeurl. I - 6ron-peny1Top; 9 
- erre(rpoABl4rarerbi 10 - aBîouaru-

iecianetauqug;1r -: qauæxgàroiieeicipoldcrBo;-lz'- 6âpa6an; 13-15,17 - BaJIHE; 16 - trItrareûb; ,8 - craEr4Ha'



.{f

I

I+
Puc. V.13.  f lp l lno4
MexaHI43MA peryJrn-
poBar{r.rE 3a3opa B
TpexBaJrfioBoM aa-
naHApe:

1 - oJreHTpoIBItra-
Terb; 2 - pyHoÂrfia;
J -  Barn$;  4,  17 -
BEPTIIHAJIÉHbIE BAJIbI;
5, ,24 - qepBffsHr,re
trepeEaqu; 6, 8, I,
i-Z - peryrtrpoBoqEhre
Br{HTbr: 7, 10 - I 'o-
PI{SOHTaJILHI'Ie BafibI:
12, IJ - MyôT6r;
J5  -  MaxoBuH:  /6  -
ftoHr,rqecHa-s llepe[alIa,

i'
E
il
$
i.
jt

I
4

Puc. Y.14. Cxewl pacrroroffiestrs MsxasnsMon
3AAopa:
o - Ha rpexBaJrr{oBoM Beprul{aJrblroM HaJraugpei 6 _ na
paarroM HaJraHApe; 6 - Ha Z-oOpa3HoM HaraEApe.

13*

AJrf perynupoBaEuÂ

qerùûpexBa[RoBou f-o6-
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ilepepa6orge [oJrIrBuHr{JIxJroppIAa cocraBilfler 180 -r-' 1,5o C. 3aÂaunas
roqHocrb rroÂAeplr(r4Baercff craE\wefr' 10 (cu. pllc. v.l2), cocroflq'eft
rr3 qerr,rpex (no uuCny nanxon) yCraIIoBoK. ,{,na uponeAegas EopMaJIb-
EOIO trpoqecca KaJraHApOBaHrrfl HeO6XOAr,rMO ûOABOÀr{Îb, a Ee yAaJlfrb

TerrJro ôr pa6ouux UOf,epxuoCreft BaIHoB. 3ro ofitscs.fierC.ff BbIcoKoù

frporrsBoAI{reJIr,IIOCrbIO ftaJIaIIApoB trpl4 oAfIoKpaTHOM trpoxo)fiAeHIItr
MareprraJla u cpaBEI{reJIbIIo He6OJIb[Ioft AeÔopUaqneû MarepllaJla tro

BLICOTe.

rÂe Q" -- ITOJIIII1€CTBg tetrJla, 1OABOÂIIMOTO K BaJIKy ?I(I{ÂIçIIM TetrJIOHO-

CrrTeJreM lrJrr{ ilapoMl Qno, - KOJIIIq9CTBO TetrJIa, yXOA.flqeIO OT BaJII(oB

B oKpy?t{aroqyrc cpeÂy (norepu); QN - Korl/tcecrBo rerrJra' noryqaeMoro

3a cqer rrpeBparqeEufl MexaHr4qecKoil 3r{eprrrrr B retrJroByro trpLI AeÈop-

Maql,rrr Marepr{aJra; G* - nonnsecrBo MareprraJla' flocryflarcqero Ha

lepepa6orKyl i"u*, l*o, - aHTaJrbtrI{ff rloJrrrMepa trpu EaqailbHofr r4 lto-

HETIHOii TEMtrCP ATYPAX I(A JIAIIAP OB AEI4É CO OTB ETCTBEIIHO.

Be.rrurany Qu lroirino onpeAeJrlarb ilo ÔopMyre:

Vpanr'renr.re
BIitA:

rerrJroBoro danauca AJrs AaHITOTO trpoqecca 6y4er rauerl

Qr : Gru (i*o" - i"uo) * Qnot-Qry

Qs:G{r (ri"n- t io")

CTBEHHO.

Pacxo[ TerrJronocureJlfi Eaxo4llrcfl cJle4ylorryrM o6paaou:

Gr: Ft<asur (v.34)

(v.36)

(v.32)

(v.33)

rAe Gr _ pacxoA inrrAr(oro rerrJroHocrlreJrtr; cr - yAeJrbrrafl TetrJIOeM-

r(ocrb rerrJroHoclrreJr.fl; tir^r, tiroo - IraqaJlbHafl I{ Kg11eqgaff TeMtrepa-

rypbr renJIoIIocIlIreJIfl (na rxoge B BaJIoK II BbIxOAe IIB llero) coorBer-

r4e FKaH - trJroqaAb nollepeqnoro ceqenlrfl ftaHaJIa (tlun xananon);

ur - cr(opocTb rerrJrorrocvTelrfl B Har{aJre BaJrr(4.' 
KOrna TSTJIOEOCI{TSJISM flBJIfleTCfl I{aCËIIqeEEbIû IIap' BSJIIIqIIHa QB

pâccql4Tr,rBaeTc.fi no ypaBIreHr4IO:

.Qs:Ga ( ln -  f^o"s) (v.35)

rÂe Gn - HoilrdqecrBo trocryrlarcrqero AJIE odorpeBa rrapa; ln - antalr-

rrnfl llapa trpII BbIfipaHHOilI AaBileHIIII; iKoHÂ - DETaJI6I11111 IiOHAeIICara.

fllOqagr, conpr{KocrroBegllfl BaJIKa I(aJIaHApa C oOpaOaîbIBaeMbIM

Marepr{aJroM 6y4er paBlra:

r:off ir '
rAe .R - paAuyc 6oqnu (padoueft sacru) BaJrr(a; L - gtruna 6oqHu BarII{â;

@ - qeurpaJlbHbIfi yroJl 06xBara BaJIKa IlepepadarblBaeMbIM MaTepuaJIoM.
Benusuua r" llomer 6ntt Ucnolb3oBal{a SareM IIpu pagqele I(OnI{qeCrBa

TerrJrOBOft Ouepr'lt1, ItOTOpAfl trepeAAeTc.fl OT TetrJIOHOCmTeilfl' IIOJII'IMepy.
IlpunoÂ KaJraHApa (cu. puc. Y.I2) r,na fialr{Aol'o BaJrHa - rrrrAIIBI{-

Ayail;Hbrfi. Ou ocyqecrBJr.Eercs or aJre6TpoABrrrareJrrr 9 uocro.sunoro
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roxa rrepea 6non-pe4ynrop B rr ynuBepcaJrlnËre rrtrtrEÂeJrtr 7. Itngu-
Br44yaJrbHbrii upzro4 na Hax4nrË BaJron odecuesueaer fiepeMerruyro
rfplrxquo Me]r(Ây BaJrKaMrr I[ cxopocrb Bpaqennrr BaJrnoB B mr,rpoxou
ÂrratraaoEe (or 6 ro 60 nlatun).

Morqnocrr, fiarr(Àoro aJrenrpoABr4rareJr.fl cocraBJrfler 7 5 rcarn trptr
1250 o6lnulr. CHasaIa Ha HaJrauApax rplrMennJrcs qerrrpo6ernnrrù erer-
TpoABlrrarerr c sy6varbrMu rlepe4arqrrnaMrr Ro BceM BaJrr(aM, BareM -
r.rHÀl4Br.rÀyaJrrnr,rù npr,rnoA roJrËno K rrocJreArreMy BaJrr(y (uto nornoruno

Puc. V.15. ltuseuarusecftaff cxeMa KaJrâEApa c rrptr-
EoA,oM or 6lon-pegyntopa:
f -aJreKTpoEBrrrareJrr'; 2 -Myôrâ; 3 -OJlol{-peÂyr{rop;
é - yHuBepcaûbEbrii urtrrrH[eJrb; 5 - BaJroK.

ycrauaBJrrrBau nrcdyro Splrxqnro MexAy aruM a trpeArrocJreArrrrM BaJr-
xauu). Coapeuenur,rË upzno4 c 6non-pegynropaMu r( ynrrBepcaJrËrrbrMrl
IlrnuuAeJrflMvr vrrn ilaprirlprrbrMu uy{rauu Morfier 6r,rrr c oAHr4M alrer(rpo-
ÂBrrrareJreM (puc. V.15, a) utm c {nauqenrrMtr âJrenrpoABr{rareJr.rrMr{,
trepeAarcrr\uMr{ Bpaqeur.re Katr(AoMy BaJrny RaJraHApa uepea 6non-pe-
Aynrop (prac. V.15, 6).

Cxeuy trplrBoAa c 6rox-pe4ynropaMu n o6qenr qerecoo6pasuo sr,r6u-
paTrr ÂJIfl MaIUuE, trpOIISBOAffqI4x nJIeEHy.

flpra uaroroBJrenrrr{ roJrcrbrx Jrr{croB (naupuuep, nunoreyua) cireÀyer
rrr6raparr ilpnBo4 or aJrer(rpo4Br{râreJrrr c $puxqnonnbrMr4 By6sarr,rM[
HOJIECAMU,
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Bara4y rol'o cro rrprr [epeAarre fipyrflqefo MoMerrra aydvarrrlrra none-

CaMII pag11opllble yCIIJILI-tr IIx AorIoJIIIIITeJIrEO raelu6al0r BaJIKI,I' HaJIaEAphI

C nepéAaseii ,qur;*euns IIa BaJIKII c IIoMonIÈIo Spraxrlrnonnblx HoJIec He

o6ecuesunaror trocraroqHofi Torlgocrr4 fr. KaqecrBa I{SAeJII{fi.

cne4yer orMerr4rb eq,e pflA BOrrpocoB, cBflsaHEbrx c aKcnJryaralll4eù

HaJlaEApots.
3auycx KaJTaHApOB n pa6ory ocyrqecrBJrflercfl c lroMoqblo 9neHrpo-

Ânurareneù 11OCTOSHHOTO, a UHoIAa IIepeMeIIHoIO Tona. CuaaHa IIOAIIIIII-

Hrar(oB BaJIKoB aaJIaIIÀpa - qrrpKyJIflIII{oHIIas. flpunaeunerc-fl IIeIrrpaJIII-

BoBaHIIafl cucreMa, pafioraloqafl IIa ryIIAKoM MacJIe (Mlt-22)' B :rasucl4-

MoCTr{ OT pe}fiI4Ma OKCIIJIyaTaqllll MaCJIO ilI46O rrOAOIpeBaeTCI' JIu6o

oxJla)fiAaerdn. ,[,auenue MacJra Moll(er AoxoArrrb Ao 0,5 Mn'ln2'

Haxqrrit KaJraEAp cgafi71çaerc.fl pflAoM BgrroMoraTeJrbgr,rx ycrpoficrB:

BaKaTorIHLrMr{ r{ pacl(aToqrrr,rMlr rIpI4cIIocooJIeEI4fiMI/t' rrI4TaIoqr{MI4 Tpalrc-

IrOprepaMIl, OxJIa?fiÂalotq,IIMI4 6apa6aUauu' ilIIIpIITeJILHrIMI{ tsaJIKaMII

(yirauanmaBaeMr,IMIr AJrfl IIpeAorBpaIqeHIIfl o6paaonanuff cKJIaÂoIç JIeHTII) '

rryAprdJr É'Hr'rM ycrpoùcrB oM.
" 

[oo o6ecueqônu' HopMaJrb'oii pa6ornr KaJrarrApa Heo6xoÀuMo KoH-

TpoJrrrpoBar1 cJre4yrorqr{e [apaMerpbr: 1) reMrreparypy BaJrJroB r.r nog-

ilIrlH"KoB; 2) terrtueparypy flepepa6arr'IBaeMoft cMecI'I; 3) cxopocrl

BpaqeHr{fl BaJrKoB; 4)-ne.nuuunbr saBopoB Me}r{Ay BaJrr(aMI4; 5) toaquuy

(naml6p) Br,rrycgaeMo1o MarepraJla; 6) upolasBoAureJlbgocrb MamI{IIbI;

?; roq"oc"b, rrorpe6rrflelryro nu6o Ïîa1{,qbr1r BaJrnoM (npr paageJlbgoM

trprrBoAe), ilu6o Bcefi MarurrEoù.' 
Teriepatypbr BaJrKoB, noptrycoB rroArtrutrHrr*oB r rrepepadarblBae-

Moft cMecu r43MepflK)Tcff' Kart I,I B BaJrr'qax.

Tolquua BbrrrycKaeMoro Marepr{aJra noHTpOJrrrpyercf r(aJIIropo-

MepaMtr (pyvnrrU, MeXaEtrqeCKIIM. IIEIIyHIIIIOHH6IM' IESBMATI4qSCI(I{M'

€MnOCTEËIM) UnU paÂUOaI(TUBELIM TOJIq,IIEOMepOM' OOeCilexIuBarcqI'IM

BrJcoRyro ToqEocrb.
B soneËrtrfix r(oHcrpyr(qrflx ftaJraEÂpoB rrpeÂycMoTpello aBroMartr-

qecnoe peIyJIIIpoBaEIIe 3aaopa. Cracreua aBToMarIIqecKoIo uaMeperrllfl II

perynllpoBaEtrfi Bagopa cOCrouT I4B RanufipOMepar gJIeHrpoEIIoro pelyJlfl-

TOpa I4 trCIIOJIEUTeJIbEbIX MeXaEUBMOB trepeABE?fieHlfs BaJII(OB KaJIaEApa'

BueApenue B trpoMbrrtrJreEHoolb aBroMârtrqecKrlx CIICTeM peryJlr4po-

BAEuff 3a3opa Aaer 6oJlblnoft âKoHoMurIecKr4û afrQenr'

Ilporaano4utànu"oct" KaJraEApa' BbrpamaeMas B Merpax nepepa6o-

TaHEoIlo MaTepI{aJIa, otrpeAeJl.EeToff IIO trOKasaEI4lO CqeTquKa MeTpaffia'

Koropbrfi updgcrannner* co6ofr Mexastrqec'1trft u'rerparop o6opoton

C AaTquKoM B BLIAg KoJIeCuKa C AaJIf,fipOBaHEofi [iIIlIIOft onpyÏtgocrll'

Itotrecuno Bpaqaercfi c onpy?*Hoft onopocrbro, paBEoft cxopocrlf ABLrx{e-

HtrrI JreHTbr Marepr4aJra.
florpednneruas Moqgocrb OtrpeAeJI fieTCfr IIO trO1aga11u.sM BaTTMeTpOB

rrJrr{ BoJlbrMerpa u aMuepMeTpoB, ycrâEoBJIeIIEbIX B qetrE aJIeItTpoABI'I-

rareJreft aa?fiAoro BaJIr(a.

,[na anapzùnoù ocranoBnr[ RaJraHApa llpeAycMorpeHo cÛeqtraJlblloe

yOTpOfiCTBO, COCTOfitqee UB TpOCOB, COSA11ESES5IX C KOHeqIIrIMU BËIIçJIIO-

qareJr.flMu. IIpn nantraMe Ira rpoc r(aJIaHÂp ocraEaBJlrlBaer0'fi'
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s 3. BÀJIItOBbIE yCTAIIOBIIT,T [JIfl npOtrSBOlCTBA
. IIJIEIIOK

B nacronqee BpeMfl BaJrnoBble ycrarroBï(u ilLrpoxo rrpu-
MeHflrorcH B rrpoMbrmJlerrEocrlr. onra cocrogr r43 p.flÀa Martrr4rr c o6gaa-
TeJrbHhrM BKJrroqeErlIeM B TexEoJroruqecftyro qerlb BaJrr,qeB r.I HaJIaIrApoB.
Paccuorpralr ycrpoùcrno ÀByx BaJrxoBbrx ycranoBofi *.

Tranona.s BaJrr(oBafl ycrarroBxa cxeMarr{rrno rrpeAcraBJrena rla
puc .  V .16 .

Macca uB cMecrrreJrr I rpoxo4rrr ÂByxBaJrr(oBbre BaJrbqr,r 2 u n nnge
HerrpepbrBHoù nenrrr c 6o.nee rrJrr{ MeEee trocro.glrEr,rMr4 paSMepaMr{ rro*
Aaerofl B qepBflqnyrc Marrrrruy 3, lra ftoropoû aareu norragaer na serÉr-
pexnaJrnoBbrii ranaugp 4. B uepnauuoft Mamr{rre cMecb orrr.rqaercfl

I
{
o p

Puc. V.16. Cxeua narnonofr ycrauorltn Arff ûonyrlegrrÊ repMotrJra-
cta qloù trJrerrRlr:
-z - cMecr4reJrb; ..9 - Banbrlbr; 3 -qepBErrEaa MamrHa; 4 _ s_o6pa3nhrftqerHpexB-aJrsoBbtù Ha.TraH[p; 5 - HarÂrrruoÉ poJrrft; 6 _ oxtalxÂarorilne 6a_
paoaHbr; 7 - To.ttqr4HoMep: 8 - IlpfieMrroe ycrpoùcrno.

{u.rrlrpyroqr{Mr4 cerftaMra. flocrynaroqzfi MareprraJr npoxoÂr,rr rrocJreÀo-
BareJrbHo rrepe3 rpr.r BaBopa. flpra arolr trpoucxoAar AorroJrErreJrbrroe cMe-
meHrre a odpaaonanue rrJreuxr4 aagannoË roJrrqarrËr. Ilepexo4 arofi
rrJrel{Kllr c oAHoro BaJrr(a ua gpyroù .sBJr.flercfl pe3yJrbraroM coBMecrEoro
noa4eficrnra.s paauocrrr reMrreparyp, oxpy?r(Hbrx cxopocreft u paanrauza
B KaSeCTBe O6pa6OrHZ UOBepXHOCTT{ BaJrKoB. Sareu trJreHHa ordlrpaerca
Bpaqaroqrruc.s c 6oltruoù onpyxnoii cxopocrr,ro Har.fl?r{rrbrrta porurxora J,
noroprrù MotnHo rrctroJrb3oBarb AJr.s upoAonr,noù Bbrrfllr(nr4 c qeJrbro
4anrnerillrero yMeHbrxerrrlr.fl ToJrqrdHhl trJreHxr4. FtaSeCrso rroBepxHocrn
TOTONOfi IIJIEIIRII OIIPEAEJI'IETCfl I(AqECTBOM trOBEPXEOCTII IIAPbI BAJ]KOB
rr KaJraHApa. OHouqareJrbEa.E orAeJrKa Mo?fier ocyqecrBJr.ETbcfl TaKlr{g
rr oJrr4 pyroûIrru ycrp oficrB oM, Korop oe ycrarraB JruB aercfl Me)fi Ay or6op ou-
HbrM poJrrrxoM lr oxJrax4aroquMrr 6apa6anaun.

Ilhapzna rrJrerrrn otrpeAeJrrrerc.E paccroflrrlreM Me?fiÀy rro)fiaMr{ Ha
HII)fiHeM BaJrHe KaJraHApa. To;rquna trJreHr(rr r(olrrpoJrr(pyercfl nplr no-
Moqr,r Àarqunon. ,{,na aroro, IroMnMo trpaBrrJrbuo ycraEoBJIeHEoro BaBo?a,

* Ouzcanue Bar.rMcrBoBarro rra r(Etrrrr: rc. E. JI y R a tr. .II. tr. p
F. H..M e_r Jr or, Bannorrre MartrûHÉr 4nr uepepadorHu nlaôirr,râèc u
cueceË, tr{e4. <Mamlrnocrpoeune>, 1967.

n 6 n n t r r '
peSrlrroBbrx
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Tpefiyergfl roqrroe co61loAegue reMneparypgol'o pe)fiIdMa. Pafiosas cgo-

pocrb r(arraggpoBagr1s 1rplt upold3BoÂcrBe IIJISHqK Aocrl'Ilaer 30 wlwutt.

flpoumurneHllag yCTaIIOBKa ÂJIfl npoIiIBBOÂCTBa troJIIIBI{III'IJIXJIOpI'IÂ-

noù ulreuHla (urrapuna 7600 nn, roJIIIIrrHa 0,3 nu') II IIaHeceHI{fi HJleloqero
.cJrofl Ha IIJISHI(y ilOXaBaHa Ha pIlC. V.17. PacxoA IIJIacr-z-ùIIrIIlpoBaHHoro

rroJrrrBI{HIIJIxJIopl{Aa trpu MafiCIIMaJIbHoft cKopOCIIr 60 n'lnutt' cogra-

Brrfler <750 rcelu.
,[,oarapooansne tto peqerlry KoMnoHeHrbr qepeB 6yHKep 3 fr RoJ]JreKrop

-/9 nocryualot n 4nyicra4uiiuble cMecI{reJIII 2 Ann npeABapIIreJIbIIoIo

rrepeMeruIlBaHI,Ifi. trll3 erl{x cMecllreJlefi IIJIacTIIÈIlqIIpoBaEHaff IIopoluno-

ofiiaauan Macca troAAercs n 6ynnep..c [epeMeIIIr4BaIOqr4M ycrpoii6rBoM'

orKyAa rrocryrraer B Uepnxunuû ocqun;rupyroqufi cMecIIreJIb 1

puc. v,t?, Bannosaq ycTaEoBr{a AJIrr troJryrrellrlÂ IIJIeEOK EB trOJItrBtrEEnXnOpASA

'c troAr(JretrBaK)q,tM cJroeM:

, -.repBÂrrHr,rft ocr{urrrrtrpyrcuplfi cMecurenb (qoc--300-t); 2-* Alyl_q1gl_+lyû cuecuretb;
a - 6yixep; 4-6 - asrbfuart"ecrile Eosltp.oBoqnÉIe Becbl: z - HaqaIort{uùcfl rpanctroprep-

"ur^id"îi--i 
_ I-o6parsufi--qerupexnariionnrft narrarrEp 1!q I _1q99 ̂1T-: _-e^_- orHroHslotrIr'Iil

AâpâAip;'tO, ra - peryusïop nài'nnterna IITISEHII; -tl - oxnæxgaroqee ycrpoitcrBo: I2 - npII-

ôoD nrfl cggmn crarr.rq"";;i"^;;;*;ù";;i;;t .!, - panr.rouaoitrnrrnfi iounlgs_onrep-PTfl2-65;
;;"-jil;;;;il;; 

-i;;i;ôfi;;;ô; 
lo -ïargqrnirfi cenàparopi 17 - Har{orlûrerrË; r8 - rpvso'

âix"aiîôiiétpôncr"so; f S - Hbnue.xrop', 20 - -ycragoBga I;1E sagecesfia nJIe.E u cyltrïfi nr]eHHIr;
.2f - aBroMar Erq ;1aMornu nïuiô* uir'àiHu; Zi - cre.n1'æx-fioggefiep EytE 48-qacoBofi BbIÂeDHliu

+inonôs; g, -- brasor runnôuepe.rEoû peslut pyJIoIIoB; 24 - sarpysoqnblû rpaHcEopfep'

(qoc_300-1). orousareilr,Eo trepeMemaEHafi Macca ABIIE(e'rcE EeIIpe-

pbrBEO B Br.rAe )r{ryra Ha Karraroquftcfl ilnTaTeil:b 7, Koropblfi paBIIOMepHo

àarpymae:r KaJrarrAp 8. Ha qerËrpe_xBailHoBoM f-o6p.aeuolr KâilaHApe trpo-

ITCXOAuT OI(oHqaTeJIbHa.fl IIepepa6OTKA MaCCbI I'I ùOpMOBaIIIIe IIJIeHHII'

c nraxnero BaJrKa r(aJrar{Àpa rrJreHr(a [ocTyIraeT Ha Ea[paBJIflIOq,rIfi

poJrrrr( (r4e npOucxoArrT nOrrTpOJIb TOJIq,IIELI), a BaTeM Ha TtrCHI4JIbIIOe

lcrpofiirno raiu, ruunyfl ero' sepeb peryJrflrop Harfl?r(e'ufl nre*r\v 70

Ea oxJralr(Aaroqee ycrpoficrBo -1l.
B yotpoftcree 71 nreHHa trocreneEHo OXJTaX{ÂaeTcfl Ha rpex OApaOa-

Eax, saTeM rlpoxoAnr ycralroBr(y L2 atn 9leMq eJrefirpocrarusecHux

3apflAOB, peryJrflrop Harfl)r(eHr{fl rrJreEr(r4 13, paguowsorollHyrc ycra-

Eo;Hy 14 Atrs. BaMepa roJIq,IIHbI IIJISHKI{ II trocryllaer IIa HaMororIIIoe

V"rpin.t"o -/5. flnenra EaMarbrBaercfi B pyJloubr Ar'IaMerpoM 800 nn'

i.orï"ra pyJronbr reJrp{epoM rroÀarorcfl Ha HaKorIIrreilb 77 c ABepbIo, orlty-

Aa rlggrynalor Ea yCraHoBHy 20 gtn Êagecegl[ff HJISÂ II cyuIKI{ IIJIeHI(I{'

vcrasos:gia 20 ilpeAcraBrqer co6oft ileHrorlrrblfi rpaHclloprep' IIoMe-

qeEHbrft B cymrlJrËTryro KaMepy rorrEeJrbrIOIO ÎI4IIa. B lepe4ueii qacrl{
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ycrarroBr(r{ rra paMe rpaucrroprepa Mourr,rpyerc.ff ycrpoùcrno 4ra paa*
l,rorxrl pyJroxa. Pyton rrJrerrxr{ troMeqalor B {eErpe paaMoroqHoro
ycrpoficrna. C nolroqrrc ropMo3a co3Âaercfl orrpeAeireErroe rrar.fl)r(eEr[e
r.:reHr(r/r. ,(ua xonrpoJrtr EaJrr{qr{fi trJreEr(rr Ha pyJrolle rt HeMy trocToffrrrro
upulr{IdMaerctr poJIIlK yctpoËctna r(onlpoJrfl rrJrerrntrr, ycrarroBJrerrnnrit na
pbrqare c rrporr{BoBecou. flpr.l Aocru?fieur{rrr onpeÀeJrennoro Ar,raMerpa
paaMarr,rBaeMoro pyJrorra pblqar noa4eùcrnyer rra Honeqnnrù BbrnJrroqa-
rerr BltM-811, garorquii cnrual Ha ocrauoBxy rpancrroprepa r{ craHna
HaMorKrI nznroft rrJreunr4 27, a taxtNe Ha npefipaqenae no4aqr( HJrefl.
Nlexanraàu AJrJI Earreceurlrr r(Jrefl cocrorrr IIB nplrBoÀrroro poJrrrxa, Ho?r{a,
croJra, orpauuqureJrr,rrbrx someii rt paMr,r. Ilplrno4noù poJrrrn o6orpe-
Baerc.E ropaueft no4ofi c reMrreparypoû 95o 0. Hox, npu noMorqn Koro-
poro ycTaHaBJrr4BaroT ToJIqr{Hy cJrofi l(Jrefl lra rrJreHfie, Mo}r{eT peryJltr-
poBarbc.fi B rpex HanpaBJreHrrfix. ftrefi Ea rrJreuxy rroAaerc.s ua 6ana,
pacnoJrolr{enHoro HaA yBJroM EaneceHrrfl rnes. Eax o6orpeaaercfl rop.ff-
ver"r no4oii c rleJrbro rro4Àepxârrn.fl rrocroflEuofi reMleparypbr. Hailusrle
KJrefl B 6axe xonrpoJrrrpyercfi ailenrpraqecnrrM ypoBrreMepoM, xoropuù
BKJrrOqaeT rracoc troAasl{ Kfie.E, ecirr{ ypoBerlb rraAaeT rru}tte 3aÂaErroro.
Ân" peryJrrrpoBâHrr.fl rroAaqu KJrefl r{B 6axa [peÀycMorperr KJranan
ttPil-15T c [rreBMarr{qecn[M rrprrBoAoM. Vnpanneuue r(rrafiarroM - aJren-
TprqecKoe.

lloc.ne roro ftan Ha rrJIeERy lraneceu cJroË fiJreff, oua trocryrraer
B cyru{rrÉrryro KaMepy. Cyruulruafl KaMepa ilpeAcraBJrfler co6où coopy-
tr{enlre 4rrauoù 13 n c ceqeurreM B cBery 1900 x 3500 nw. Bnyrpra ee
I4Meerc.s rpaHcIIoprep.

B cymlrnruofi xauepe trponcxoÀr4r r{crrapenr{e pacrnoprrrenr (erlrn-
aqerara) u npr44anr.re rpe6yeurrx KacecrB r(JreflqeMy cJroro. Itauepa ocna-
qeua nprrroqrro-Bbrrfl?nnofi seurrrilsqraeft. flpe4ycrraorpena anapurînax
BLITflll{Hafl BeETI4JIgIIIIfl, I(OTOpa.fl BRJIIOqaeTc.fl OT I{MIIyJIbCa AaTqI,IHA
crrruaJrrrBaropa BBpbrBo6eaonacnoù Korrqeurpaqr{[ rrapoB pacrBoprdreJr.fl.
Teuneparypa B HaMepe 60-80'C, cnopocrr Jreurr,r rparrctroprepaSnf nuu,.

flocne cymunruoù KaMepbr Jrr4rrnafl rrJrerrna rrocryrraer Ha aBroMar
HaMorr(rl 21 . Ha paMe HaMorxr.r nuunofi rrJreHfir{ cMolrrr.tpoBarrÉ,r IrEeBMa-
rl,rqecKue qr,rJrr{rrÀpbr, noropbre ocytr{ecrBJr.trror trepeSapflAKy aBroMara
npr4 Aocru?fierrrrr4 pyJrouoM ArraMerp a 250 nn tr lrepe4aror ero Ha creJr-
rarx-Houneûep 9.

Crennarx-xoneeùep cocror,rr r{B Tpauctroprepa eJreBaropnoro rnrra
I{ creJlJrax{a. On npe4naauaqen AJrg rlprreMa nrarroù trJrenxrl, Tpaucrrop-
rrrpoBarrrrfl rr BbrÂepx{Hr4 pynonoB n reueuraej,48 v.

Cnapyxu creJrJra?fia B Mecre BbrxoÀa pyJrorroB cMorrrrrpoBau orcexa-
TeJrb, rrpeÂEaeHaqenHbrii Ail.s aBToMarusecxoû [epeAasu na aarpyaounrrË
rpaucrroprep 24 oguoro pyJrona rrepea Bagauunrfr npoue)r(yrox BpeMeur,r.
,{m o6ecleqeHr,r.fl aBroMarr4qec*oro pexrrMa pa6oru 

"u 
ôt"nour*e-RoH-

NETIEpC ycTaHoBJIeHbI TpI4 IToHeqHbIx Bf,IKJIIoqaTeJI.fi: B MecTe IIpI4eM(lr
pvJroHa Ha sJreBarop' B Mecre trepeKJraÀblBaHr.rff pyJlolra c sJreBaropa Ha
CTEJIJIAE( IT B MecTe BhlxoÀa pyJIoHa co cTeJIJIaxa Ha BarpySosHÉIù TpaIIc-
rroprep. Sarpyaounuit rpancuoprep anroMarr{qecnr.r noAaer pyJrorrhr
B IIaKOIIIrTeJIË.

ffis{.s.

,&
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tr4a Raxorratenq BarpyBoqrroro rpancrroprepa pyilonbr rrocrytraror
B cranox 23 ptn nonepeuroË pear(r4, a aareM 6o6uunr rlJrerrr(r{ tro4arorcfl
Ha yfiar(oBoqunrfi crauox.

O6qas Moq,Hocrb eJrenrpo4Brdrateneù paBna 1060 nem npll AJII4He
ycranornu 53 ,lz.

IIpu pa6ore Ha BaJIr{oBou o6opy4onanrau neo6xoAl4Mo rlo,qaBarb lrpe-

ÀyrlpeÂI,IreJlrnr,rit cr.rruaJl o rlycKe arperaî4. Maruunrr 4olxnbl 6nrrr
ocuaqeubr ycrpoficrnaMr{ AJIff yAaJlerrl{fl crartrrlecxoro gJrenrpl4qecrBa

tr{ r{MeTr, r{cnpaBHr,re orpa?fiAeEr.rg rr HaAe)r(Ebre 6noHuponoqHbre Mexa-
HaBMbr. .{,na yruenrilreHr.fl TerlJroBbrAeJlenufi s flpol{3BoÂcrBeHHÉrx noMe-
qelrltflx Bce HarpeBareJrbur,re ycrpoùcrna, trapo[poBo4br t4 rpy6u 4nr
ïftr,rAKoro retrJroHocr4Terfi ,qorE(Hbr r4Merr, TetrJloByro r{3oJrfl IIIdrO.

s 4. noHcTPvnTI,IBHbrE OCOEETIHOCTIT OCHOBHbTX vSJrOB
' BAJIITOBOTO OEOPyIOBÀHI,Ifl

It ocrroBnblM yaJIaM BaJIKoBoro o6opygooanr{fl ornocflrc-fl:
BAJIHA, IIOAIIII4trHI4ITT,T, {YU4AUEHTHI,IE IIJIITTbI II CTAEITHbI.

B a n x I{ flBJIflIoTCg oCHOBHbIMu pafiOUralrra yBJIaMI4 BaJIbqeB IiI KaJIaH-

gpoo. IIpu padore oHtr lloABeprarorcs 3Haqr,rreJrËrroMy rrcrr{paEtrro ilo

n'o"epxnôctu u 4eùcrnurc 6oilbilIux pac''opllblx ycm''mfi. Cpe4unn qacrb

BaJrHa, Colpl4naCalou1axçfl c nepepa6aTbIBaeMbIM MaTepI4aJIOM' IIaBI'I-

tsaercfl 6oqn^oft. IIo o6e cropoËbl ee paclloJlo111enr,r rueiixu (qan{bl) BaJIKa,

ItoTopbrMr{ oH OtrIIpaeTCg rra IIOÀIIIuIIHIIKra. FtOuqenne qIIJII,IEApI4qeCfiI'Ie

qacTr{ BaJIKa, IIpeAEaBEarIeIIHbIe AJI.fl coeAl{Ilegltfl c ay6uarrru r(oJlecoM'

ruy{rofi r{Jrr{ InrruIIAeJreM, rrMelor IrrJrr{IleBr're rrJrr{ urtroHorlHbre RaHaBr(r,I.

B sasqcul{ocTl{ oT Haauaqeuufl noBepxnocTb BaJIKoB BbIrIoJIHneTcfl rJIaÂ-

xorî ralu pu{neuoft.
B narau4pax ilocJreArrl4x Kolrcrpynquft 4nn ycnopeul{fl HarpeBa Ha-

pymnofi fioBepxHocrr{, yryqilreHr,rfl peryJrrlpoBagrrfl rerrJloBoro peE(I,IMa

tr yMeHr,ileHIIq T9IIJIOBOft ugepquu KaIIaJIL,I BbICBepJIeEbI trO rtepllÔepral4

BaJTKOB. Ouu paCUOnOlI{eIIbI paBHOMepIIO tro oHpyXt11OCTII Ha pacCToflIIUU

25-40 nn o; troBepxuocrln Barrna. fiuaruerp r(aHaJIoB 30-40 n:n'

,{uA neXOropblx BaJIr'qeB, HaIIpIIMep pafunupOBgql{blx' BaJII(I{ II3IO-

ta"n"salor c 6bu6uponHoù (6ouHoo6pa3Ebre). Benracuua 6om6up_onnra
rocraBrrfler 0,075-0,375 nn.' Eoru6uponallqlle BarIItu rpefiyrct 6onee

BHr{MaTeJIbEOfO yXOAa, lan KaR pafiOTaIOT S fiOilee î.fl?fieJlblx yCJIOBI4flx.

tr4a-sa 6LICrpor'O I{aEOca 6ou6upornl{ BaJIItlt HeodxggtrMo rreprag4lluecxl4
IIe peilntrÔoBÉrBarË.'Cpe4unn 

qacrb BaJIr(a r(aJrau[pa ran]fie r{Meer 6ouxoo6paanyro ÔopMy

ÀII.fi ltoMuegcaquu uporu6a or paànopnblx ycuJII4iï' 11o 1lo)fier 6rrrr ra qra-

ïnr4p"r"ctroft (npu ucrroJrb'oBarrrn Apyrr'x MeroAoB KoMrle'caquu).
Ba;rHu BaJIbqeB I{ KanAEÀpOB BbInOJIEflIoTCfl trOJIbIMI{' I4X BEyTpeHEffe

IIOBepxHoCTU paCTarIIIBaIOTCfl. TennOgOcrareJlb trOABOAuTCfl BO BHyTpeH-

ErcIO IIOJIOCTb BAJIKA.
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Paboqas nonepxuocrb BaJrKoB nrnu{yercn, a B Henoropbrx cfiyrrafix
BaJInE HanaHÂpoB rroJrrdpynrcfl, TaK ItaH BbrtrycKaeMbre Ha KaJraHApe
vlpierufl (nr,rcrr'r, uneuxu) ,qoJrlr(EÉr 6nm rna4nuun.

Bannn r4aroraBJrrrBaror B ocEoBEoM ûB ceporo qyryna CrI {5-32
c or6eneunoii pa6oueË troBepxuocrbro 6oqnr,r (rnepgocrr HRC : 43 +- 60,
rnyduua or6ereusoro cJro.fl 8-18 nn).

Paauepn BaJrr(oB BaJrbqeB rr KaJrauApon (4raauerp 6oqHra u ee ,qruuu)
HOpMaJrrrSoBar{br.

Puc. V.18. Baron c uepr(pepuftEÉrMn orBepcruauu n c6ope:
t - rpy6a;  2-  r {âHalrbr ;  r t  - f ipor{JraEr{a;  4-RoJrr ,qo;5 -3ârryuHa;6 -ytr rorEûTerËI lhr f i
noPIII€EÉ,.

Paccuorprau rrrrroBbre r(orrcrpyxrlr{rr BaJrr{oB.
BanoH n c6ope uaodpaxeu Ha pr{c. V.18. Kaua ilH 2 B BaJrKe - trepu-

{epuùnnre. flpanan cropona BaJrKa aaftpbrra aarnymxoft 5. Bo nuyrpen-
Hroro rroJrocrb BaJIKa BBeAeEa rpy6a / (c yurorru{reJrbubrM uopmneu 6)
Àrfl noAaqu rerlJrorocrdren.g c nenoù croponrrr. TeunosocuteJlb trocryrraer

Puc. V.19, Banon cocrasrroû:
I  - f iop f iyc ;2  -pydaûf ia ;3  -Horbr lo ; " !4  - f topûyc  noÂI l ru t r -
Hr{fta; 5 -rryJrHa IIoAlInuEûKa; 6 - rpyoa; 7 - ynfiornureJlb-
HOE fiOJIbIIO.

Buyrpb rpy6u rr AaJree ABr{rr(erc.ff To saxnosnbrM.r(arraJraM, rrpocBepJren-
rrËrM B ftopnyce BaJrHa. Harx4rrfr ranoft r(auaJr coeÂuneu c ropr{BoaraJrb-
EËrM r(anaJroM oxnalr(Aenua. Ilpoftgfl tro ETrrM HaEaJIaM, TenJlouoclrreJrb
rrotraÀaer B JreBbre Har(Jronubre r(arraJrËr r{ rro Me?flTpy6uolry trpocrpaucrBy
I{,IIET HA CJINB.

C ropqa 6osnr,r BaJrKa KarraJrbr Banpbrrbr r(oJrbqoM 4 u yuloruurelrrsoù
nponlagxofi 3.

\
.ù
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Cocrassble BaJIItu (puc. V.19) InI{poro IIpIdMeI{.fIIorcfi B KoIIcrpyI(III4flx

,ra6oparopnblx fiaJIauÀpou. lluteucllBuafl qLIpKyJLaqtrfl TeIIJIoiIocIIreJI.E

B noJrbrleBoM trpocrpaHcrBe Melr{Ay craJrbHbrM noptrycoM / sanHa rr py-

$aurHofi 2 noanô;1qei yMeI{bIIII4rb reIIJIoByIo IItrepqIIIo' II9BLICI{I6 nOafr{u-

rlr{eHr re1111ooTAaqId I{ cnoco6crByer 6oJIee.paBEoMepIIoMy pactrpeAe1egr1m

TeMueparypÉI 1ra lloBepxuocTtr BaJIKa. Py6amna I[sroTaBJIaBaeTcfi 1I3

cTaJIr4 rr noÂBeprâercf 3ar(aJIKe.
Ilpo{ranlun-e BaJIKrr (prac. V.20), ucnoJrb3yeMble B KoEcrpyrqtrflx

npo$raniuux I(aJIaHApos, o6bIsIIo AeiIaIOTcfl c6opnlrulr (4nA yrtlenl1rlegu.ff

rrpocTofl KaJIaEApa npu nepexoAe IIa BbIIIycK JII40T0B c Apyrlru IIpoùI{fieM

r.rJrlr pr4cyHr(oM noBepxHocrr,I).
ctressas o6onoqHa Mo)fier 6rrrr qenl,roË (craran) nmt pasbeMHoft

(cropnyna). B tocnegueM cJryqae cKopJrytra 3 uueer pa35eM IIo AI4aMer-

pu"""oit ttrto"*oct". flponopauraBaglln ee IIa Hoptryce 5 fipetrErcrBylot

,[n""nte 'T'''HKII 4 na iaXpOË uO1osu'e cl{opJlynbl. 3aHpeuneuue cfiop-

,'ryrrtrr Ha Hopllyce BaJI(a oCyilIeCTBJIfleTc.fl IIocpeAcTBoM KoJILIISBoft rafifiI(

1 2

Prc. V'20. Banor upoilirrbulrù:
.z - fioHTpraùfia; 2 - roJlÉqeBas raûRa; 3 - cltopnyua; 4 -

rtrIloEfia: 5 - HoPIIYo.

2 c Hontpraûnoû -/, npraxtullâroq,ux cxopJlytry K c-treqnaJlbnoMy 6opry

Hoprryca. Bo 1136erfiâEue orBepTbrBagufl fafrHrr pe3b6a Ha KOptryCe trMeeT

HanpaBJreHrre, o6parEoe Bpaq,eHr{Io.
flposunr,nrre 

-sarxu 
odrrsno r{sroTaBJrr{Barol II3 CTaJII'I (uyryË Ue

I IpI4|oAeE' t rocI toJI I ,KyoEEeÂaeTAocTaToI IEoToEKoropI{cyI IKaI IpI4fpa-
BrrpoBne r{ rpyÂHo o6pa6arsrnaercr rrplr coBAaEIlI{ rpoÔtrilfl)'

tr4ntegcransocrË oxJralr(Aelrlrfl BaJrr{oB BJrufler Ea Muorue rexgoJrorl4-
qecHLIe ifaHropu u padory ycralroBRl{ B qeJroM.

PaanuqalOr lsa cfloco6â oxlax4e""fl BaJIKoB: orltpblrblft u sa6pblrhlù'

Illpu orxprrroM cnocode (prac. Y.2L, a) oxnatr{Aaroq,afl BoAa rro4BoAl{rcfi

;Tùt6;;poBoAy 3, upoxo4auleMy Bo B'yrpelr'roro trorrocrb.Bailxa 2' \tn
Br,rxoAa BoÀbr Ea BrryrperrEeM yqacrKe rpydouponoAa IIo Bceit gnune pa6o-
qelî qacru BaJIKa tr Ea ollpeAeilegsoM paccroflHl{I4 Apyr or Apyra I{MeIOrc-s

orBepcrrrfi Eru ùopcyunlr' qepea Koropbre BoAa co cnopocrÉxl 6-12 mlcen

paadpuerr,rnaercfl, opollrafl rroBepxEocrb BaJrr(oB (o6uuuo co. cropoHbl

saaopa). ,(anee BoAa cofiI4pae1cfl BHI{3y I{ saIIoJIHfler IIoJIocTË BaJIKa.

{epéa Bgyrpeggee orBepcrue BoÂa IlotraAaer B cJIIIBgyIo BopoEHy' 3âreM

n cïopurax i n uttanrraquro. IlenrpoBr(a rpy6br 3 o6ecnesuBaercfl Bryfi-

r t o f i . 4 t rBa rJ IYn IHo f i 7 .- 
np"ra"errue {opcyHoR B CJryqae 3arpfl3HellHOfi no4u neqenecoo6-

pa3go, rax.KaK Ouu firrCtpO 3aCOpflIOTC.fl I[ yMe.Er'ItraIOT CTetreIIb OXJIa]I(Ag-
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HIIfl BAJIKA trO CPABHEEI,Trc C O6bISI{bIM PABôPbI3TIIBAEtrEM BOAbI qEPEs
orBepcrr{.s. Bnaro4apa npocrore ycrpoùcrna r4 Bo3Mo)r(Eocru rlllTerrcrlrB-
EOrO OXJTaH{ÀeHrrfl BaJrnoB aror cnoco6 troryqr4r oqeEb ltrupol(oe IIptrMe-
EeHr{e B pesr4rroBoM rrpor,IBBoAcTBe.

Sarpurrrii cnocod (pnc.Y.21, 6) nosronfler npotrBBoArrrb oxrrarr(Ae-
Hr4e BaJrr(oB no40ft ura60 060rpeB r,rx ûapoM. oxnamgaroqaff BoAa trocry-
IIAET IIO TPY6E, IIOJIIIOCTI,IO SAIIOJIEffET BHYTPEHIIIOIO IIOJIOCTÉ BAJIKA II OT-
BoArrrcfl To)fie uo rpy6e. Ornog BoÂbr or anyrpennelï noBepxHocrr{
BaJrKa ocyqecrBnfl erc.fl rlpr4 ueurmeù, tro cpaBIreHI4Io c orHpbrrBrM crloco-
6ou, cnopocru. 0ro rrpuBoÀrrr n cnr{?flenr{ro cnopocrrf oxJIâ]r{AeHI[fl BaJrr(a.

EUfi BAJIITOB:
I - Barrymfia; 2_-Baror\; A _Tpy6a c oTBepcTûÂMu;4 _ HatrpaBnE-
Iorrlafl BTyJrfial S-pactrpeÂeJrr.rreJrb; 6 _caffIlunoBar arynlra-; Z _
CAJIbEIIK.

Cnoxnocrr r(oncrpyr{quu r/r MaJIaff IrHTeEouBEocrË oxJra}r(Âeulrlr BaJrnoB
sarpyAnflIor rrrr4r poHoe ucrroJrbsoBaHT4e raKoro cnoco6a. on trpr.rMe-
H.serc.E Jrr4IIrb B Tex cryqaflx, r(orÀa neo6xogunao rre roJlbr(o oxJrarr{Aarb,
no ra o6orpeBarb BaJrr(r{.

F(ax 6rruo orMeqeuo Br,rtrre, xorrcrpynqrrr4 BaJr]toB troaBoJrflror B EeKo-
Topr,rx cJryrraflx r{oMtrenctrporam nporrad.

flporud BaJrr{oBr_roi'ee pa'Hocrb uporr46on La, 
" 

cepeArr'e 6os*u
Ir y ee HpaeB (pnc.Y.22) otrpeAerr.sercff rro ftopuyre:

^*+l!IffiP+e5l
r4e P - pacropHoe ycr{Jrr4e; j - paccro.flErre Me}r{Ày otropaME rroÂmrrtr-
HrrKoB; b - rurapraua JreHrhr; z" - nro4yJrb ytrpyrocru uarepraaJra BaJrHa;
1- uolrenr uEeprlur4 ceseHr,rs 60snm; G"a. - MOÀyJrb cABrrra;.F - nro-
qaÀb rrorrepesHoro ceqeuufl 6oqHu.

(v.37)

Puc.\.2'1,, OrnpnrlrË (a) n aaHpnrnù (6) cnoco6u oxrrarx4e-
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Cyqecrnyer rpu ocnoBurrx cuoco6a KoMtrencarlrru nporu6a: 6olr6u-
poBKa, xourprarud BaJrnoB, rrepexpequBauue BaJrnoB,

Haudonee pacnpocrpanerr Merog 6oru6nponxn. B 4anuoM cilyqae
ArraMerp cpe4neù qacrrr BaJIr(a HecnoJrbno 6onrme, rIeM lra ero Konqax.

1 ' ,

I Y'.1 r, J l
F:+_iL__---

ty=y-yà 'L

Pnc.Y.22, Cxeua uporu6a gailRa.

HeÀocTaTon OoMOr,IpoBKr{'cocTolrT B TOM, qTO OEa KOMtreHCLtpyeT TOJIbKO

orrpeAenerrnrrfr uporz6, ycralroBJrennrrft gna AaHEoro KaJraHApa. trllsr{eue-

Hr4e rexnoJrorrrqecrux trapaMerpoB rlpoqecca neua6exuo BhrBbrBaer AeKoM-
rreHcaqulo.

Paccuorpralr pacqeruhre cxeMbr 6ortl6r-
poBnr{. tr{a- puc. Y.23,a cJleÀyer, qro B
rro6ou ceqenur{ BaJra, orcrofltrIeM Ha pac-
cToflrruu # oT ero cepeÂrrEbr, BeJlrrqr4Ha
6ou6uponxu paBna:

L,D: Ds- Dtc (v.38)

Pnc. V.23. Pacsernble cxeuÉr
6ou6uponnn:
a ..._ BeJrrrrrnua 6oM6nposx[; 6 -
upou46 BarHoB noA EeËcrBIIeM Pac-
rropHoro ycfiIruE.

6r,rrr, 6onrrue paAuyca rr :

Orcroga

Vsr.rrbrnas

Eou6uponxa BaJIKoB MamIaIrLr Aoirlr{Ea
o6ecueqrarr o4urrar{oBoe yAeJIbEoe AaBJre-
sue rro scefi AJrIrne 6oqnu nanxa. flpu
aroM, r(ax noxagago Ea pr{c. Y23, 6,
cepeAI4Ea BepxHero BaJIXa trporrroaercfl
BBepx oTHoclirTeJrbEo elo RoEqoB Ira Be-
fiuqtrEy lu troA gefrctnreu panuoMepuo
pac[pegeJrenuoft narpyaxn, o6ycJIoBJreE-
nofi pacuopubrM ycrrJlraeu P. ,{ua roro
qro6r,r yAeJIbHoe AaBJreHne uo g.nuue pa6o-
sefi qacrlr BaJrnoB 6nrno pannoMeplrblM'
pa4r{yc 6ou6uponaurroro BaJIKa (ua pu-
cynr(e - Er{?fiHero) r.: D"lZ AoJI}r{eH
DnlZ aa cyMMapnylo Beiluqnuy nporr.r6on:

rc: r r<* ln* ls

Dc:  D**2 (1"*1")

ypaBrrerrrde (V.38), rrMeeM:

LD:Z (1 l r*1")
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Pacupe4enenne 6ou6rapoB*n Melr{Ay BaJrHaMrr BJrtrfler Ea Berr{qu'y
cnoJrblr(eEr{.fl MareprraJra, o6yclonJreHrryrc donadraponHoù, a raHlxe na
coorEorrreHrre cKopocrrr Jrrrcra r cpe4neù ero qacrr4 r{ tro xpafM. onpyx-
Ea.s cKopocrl - Hal{MeHbrrra.s_IIo .KpaflM, Éau60nrma.fl - Iro cepeAtrrre
BaJrKa. Ecnu pacupeAeJreHr4e 6oru6zponxu Me?fiÂy BaJrKaMrr upouanecru
IIpofiopqrroHaJrbHo rrx,4r{aMerpaM, ro ne 6yger cr(oJrb}r{eHr{a, o6yclonnex-
noro 6orudupoanoft. {nn aroro cJreÀyer èo6ruo4arr cJreÀyrorr[re cooruo_
IIIEEI[-E:

^ D H : ^ D V h ; i  a D " : o o L (v.40)

r4e ÂD", ÂD" - 6ou6upoona Er{?r(Hero r{
BepxHero BaJrxa cooTBeTcTBeHIrO.

,{na 6ouHoodpaannrx BaJrnoB Beruqr.rna
6 o u6raponnra o6rrsno cocraB Jr.fl er 0,3 - 0,4 n w.

B MnorosafiHoBoM r{aJraHApe HepaBerrcrBo
nporu6on uorpe6onano 6nr paamacuori seillr-
qrannr 6ou6rpoBnrr Bcex BaJrr{oa (puc. V.24).
floarouy paapa6oranbr Apyrrle uerogrr, o6é-
cfieqr.rBâroqrae 6oree ruupoxrre BoBMo]nuocrr4
peryJrupoBanua upotfrns r4aÀeJrrrfi .

fl_p" trctroJrbaoBarrurr MeroAa r{onrp-
uaru6a BaJrr(oB K lrx r(oEqaM KorrcoJrEHo
upl{xJIaAbIBaIOTCfl AOtrOJIIItrTeJIbrrÊre ctrJIbI,
I4BMeHfleMLIe IIO BeJIUqnIJe VI EatrpaBJIeEI,rIo.
B easucrlMocrra or HarrpaBJreHrrÀ padouar
qacrb BaJrna îporuercn tm6o onepx, lrado
snraa. Itoncrpyr(TrrBno ara cxeMa BbrrroJl-
Hflercrr cJreAyroqrarr o6paaotr: uo r(ouuaM

(R+r)2: n2+r2

R2+2Rl+12: f iz+.sz

- w
l o

_-1: t-

Pnc.\.24. Cxeua uporr6or
BaJrr(oB trprr pa6ore rpex-
BanltoBoro RaJraEApa.

(v.41)

(v.42)
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BaJIKoB noHcoJrr,Eo ycraHaBJlr.rBarorcfl AotroJlrrr{TeJrbHLre troÂmutrHffnr{, Ha
KoropHe c rloMoqbro rlrÀporlr4JrrrHÀpa c trJlyHlr(epaMr( trptrKJraAr,rBarorc.Ê
otrpeAeJreHrrhre ycrr Jrr4fl .

He4ocrarox MeroAa ronrplraruda BaJrKoB cocror4T s auasuremuoù
BeruquHe rrprrKJlaÀblBaeMoro ycfifinfl, qro BbIBbIBaer AorroJIHqreJrEHbro
BATPATbI MOqIIOCTIT ÀJIg IIPEOAOJIEEU.fi TPEHN.g B IIOAMI,INEI4RAX I{ YXYA.
maer ycJrooua pa6ornr Marrrurrbr. floarouy 4annrrù MeroÀ rre EarrreJr
rtrrrpoxoro ûpr.rMeEerrug B rrporrsBoÂcTBeHr{brx ycJroBusx.

Merog nepe*peqfiBarrus BaJrnoB, uardoneé 'oupo*o npuueuaeunù
B coBpeMeHHbrx KolrcrpyKl{rl.fix KaJIaIrApoB, JrrrmeE yHagaErrbrx Bhrlne
HeAOCTATT(OB. B gauuoM cilyqae BaJrnu ycraHaBJluBaror oÀI{H orrroc[-
reJrbHo Âpyroto EerrapaJrJreJrruo (prac. V.25), npr.r arot\,î BeJrrrrrrrrHa Basopa
6yger uuuuManbnofi B_r{enrpe, a uaxCuuântuo:ft .-- B Houqegbrx ceqe-
Hr4flX.

Ita puc. V.25 clelyer, sro

ililu



Benraqrana ,R - uonycyMMa AuaMerpoB BaJrKoB:

R:  D" tD"

B upuaegeuurJx Bbrrrre {opuyrax flprrrr.fl rbl cJre4yrcqrre o6osua.Ieul,Is :
r - cMeqeur{e KoHrIeBux ceqeur,rit B roprlaouranruoù urocxocru; I -

3a3op MelIiAy BaJIHaMII B IIOHIIeBÉ'IX CeqeII IffX.

Ec,ru nerracule.oir 12 upeue6pevl, ro r{B ypaBnerrr.s (V.42) tronyquM:

, î 2 s 2
2 R  D n I D u

(v.44)

uporud pa6oceft

(v.43)

Puc. V.25. Cxeua rrepenpeqlrBantrtl BaJIRoB.

Itpoue roro, I : l" + f* cnegonareJrbno

I  t 1 _  a 2
rB-rrH- -D;+D;

rÀe f*r - uporu6 pa6osefi qacrlr ErrÆtlrero BaJrKa; fB -
qacrr{ BepxHero BaJrHa.

Benu.ruHa roprrBouTaJrblroro cMeq,eur{fl BaJIKoB paBga:

r:V(Ï;+îJTDÂ+Td (v.45)

Itoncrpyxrunuo nepexoc oc?I ocyqecrBJrflercfi cMeqenlleM ee B trJroc-
nocrr4, HopMaJrbuoii x nnocxocrrr pactroJro?fieullfl oceù BaJIKoB' rrJru trpo-
cTpâHcrBeHHbrM cMerqeHreM ocr4 oAHoro BaJrHa orEocr4TeJrblro Apyroro.

B nepnonr cryqae MexaHr{BM trepexoca pacnoJrox(err B IrJrocnocrr{'
nopuanr,uofi K trJrocHocTlr pactroJloxtenus oceif BaJrKoB.

B rreKoropbrx coBpeMeHHnIx Koncrpyxqrr.Ex KanaHÀpoB trepeKoc
BaJrfioB ocyn\ecTBJl.seTcfl cIreqrraJIbEr,rMI4 r(JrtrIroBhrMr{ ycrpoftcrnamn.

Bo nroport cryqae rrepenoc ocylqecrBJlfercfl crlequalrnoù fiolrcrpyr{-
qraeù xopuyca rroArurnunna (puc. V.26). B uapyxnnrii xopnyc 2 aaHpen-
Jrrror BHyrpennuft ftopnyc I co c{epuuecxoft rloBepxnocrbro Lr HedoJlbrrrrrM
3r(crleHTpr{cr.rreroM orHocr4TeJrr,Ho Hapy}nEoro. Bcnegctnue/aroro ocb
BaJrr(a trpr4 noBopore BHyrperrHero Kopnyca MeHfler cBoe rrpocrpaHcrBelr-
Hoe noJloxrerure. Hanuuue c{epuuecfioro fioptryca AeJraer qail(py caMo-
ycraHaB JrrrB arorqeiicn.

f l o 4 u r r r  n H I { } t  o B b r e  y B J I h r  A o J I ? n H É r  6 m r l  4 o c t a r o q H o  K o M -
IraKTrrbrMr4, TaK RaH OHII paSMeq,arorcfl B oKEax craEuHbr, paSMepbr r(oro-
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pblx orpaHllqeHbr ycJroBrrflMr.r ilpoqHocru rr ïrecrnocrr.r. floÀrutrtrEl[nrr
BaJrltoB Hecyr BHaqrrreJrËHbre paArr aJrbHr're HarpyBr(r{ or pacIIopHbrx
ycl.rruaù.

Paurme '''npofio npr4MerrflJrrrcË rroÀrtrurr'u*r{ cnoJrbrneur'.fl - c 6pou-
8OBbIMtrT, TEHCTOJII4TOBbIMI{ I{JIII HOU6TAUUPOBAIIHbIMfi BITJIAÂEIUAMII.

ocnosnbrNr HeAocrarnoM rroArnr{rru[xos cnonr?fientrfi (nolarauo Brraqrr-
reJrbHoro relJroBhrAeJreHna) nnanercff BosMO?nEOCTb rrepeKoca t{ saqeltJle-
uzr qanlp Bo BKJraAr'ruax uprr uporrade BaJrKoB or pacûopEoro ycr4Jrr{.tr.
.{ra npe4orBpaqeFrrrfl aroro gaaop B troAmrrrr'rr*e npl4xoÀrrrc.g Hecr(oJrbr(o

Pvc. Y.26. flotrlruunnx
KAJrâEApa CO CMeIqeEaeM
oceii sanon:

f - BHyrpeHnuû xopuyc; e -
rrapyH{Hbrû Hopnyc; 3-qep-
BEqrroe HoJIeco; 4 - qepBÂtr.

yneJrr{rruBarb, qro yxyAmaer ycJroBnrfl cMaSr(r{. B cngan 
" 

,r"r BaJIKOBT,I9
MAIIIIIEbI B trOCJIEÀHEE BPEM.fl IIPOEI{TI,IPYIOTCfl II N BTOTOBJI.SIOTCfl B IIO,(ABJI,fl-
IoqeM donrruranctse cfiyqaeB c caMoycrarraBJrr{Barorqr{Mrîc.fl rroArrrrrngr,r-
KaMII fiaqeElar. flpraueneurae c{epnuecfir{x poJrr4notroArrrrrrrnrrr(oB gJr.rr
BAJIKOB tr POJIIITKOBbIX trOAIIII{trHIIHOB AJI'I NPIIBOÂEOIO BAJIA NOBbIIIIAEÎ
HaAe?fiIrocrb BaJrbqeB B ancrrJryararlrrr4 rr crrr4?r{aer uorpe6lnenryro Morrtr-

â Hocrr, aa 20% upu padore MarrrrrHbr rroA rrarpysnoft n ua soyo npz rono-
f croM xoAe.
l' IloÂmuunuHosuË ygeJr BaJrbqeB co cra'AaprubrM csepuuecxrM po.rrr{-

KorroÀmr4nHrrHoM noHasaE rra pzc. v.27. Oceshre Bâ3OprJ n ua6upunronr,rx
ynJrorrreHrrflx peryJrr{pyrorcfl npr.r troMolqrl pa3pe3lrbrx raen 5, Koropble
sareM crorrop.flrcrr ua peerdonoù nryJlxe 4 upu nouou4u donros. B ullmnefr
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qacrl{ noptryca rro4rtrr{rruur(a [peAycMorperrbr ornepirnn AJr.rr rrpo-
MÊIBI{II p OnEKOtrOÀInr{rIHr4nOB.

C r a n r{ Ir br BaJrnoBr,rx Marrrrrn BocrrprrHrMaror Boaur{Harorqr{o ilpr{
pa6ore crarrrqecnr4e n Ar{HaMrdqecrrre Harpyanl,r, o6ecnes[saror Eer{BMeH-
Hocrb ornocr4TeJrbuoro troJroxrelrr4.ff cMoETr,IpoBasHbrx na neù yBJroB r4 Ae-
tareË, cHu?r{aroT aMtrJrr.rryAÉr nore6anraft ,qo Àorrycrr.rMbrx npeAeJroB

Pvc. \ ,27 . flogmnmznonufi yaea coBpeMenrrrrx BaJrnoB:
, 1 -trpaBbrfi r{opEyc noÂlrunEl,If ia; 2-r(oJrËIIa; 3 - f ipÉrmHr4;

4 - peaÈ6oBafi aryJrHa; 5 - paspe3saÂ râtHa; 6 - cÉeprIlre-
cfi fift poûuft otroÂmr,rnHr,rn.

r{ ilepeÀalor Harpysnr4 Ha orropuyro rrJrr{ry. MarepuanoM cranrrr{r,r s 6on},-
rrrrrncrBe cilyqaeB flBJrflercfl ceprrii qyryn Mapom CrI t5-32 u CH 18-36,
a IrHorAa - cralrb. Craguur,r MarrrraE Mofyr 6r,rrr aanprrrbrMrr r{ or}rpbr-
TbIMI{.

Saxpurr,re crarrrrnbr npeAcrâBJr.flror co6ofi qeJrbnyro qyfyuuyro or-
JII,IBKy c odpa6oranubrMrr rroBepxnocrflMr4 Airfl ycranoBr(u \r lepeMerq,enrrfl
rIoAIrrurHr{KoB c BaJrRaMu. Ocnosnoii ne4ocraror( cranrlubr ranoro rrrrra -
Heo6xo4umocrn iroluoro AeMouTaxta BaJrr,rleB B cJryqae troJroMnr{ nepxnefr
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ilotrepeqr4Hbr. Bcnegcrntre gToro BaJrbqr,r c SaKpbrrbrM lunoM craHIlE
11 BTOTaB Jrr4BarOTCg peÂKo.

, orxpr,rrafl craurrHa cocrour IrB ocnoBarrr4fl rI BepxEeri nouepeuunnr
(rpanepcu), cHpeuJrfleMrrx 6onrauu. O6e croriHra cfasrasEr ycraEaBJrr{-
Barcrcfl na o6qeft ifyn4arr,renraur,noft trJrr{re r,r cHperrJrflrorcff trotrepeqEÉrMrf
CT.R ?fiHAMII.

(D Y UÀ A M E HTHI, I  E I I  J Iû TËI,  BOCUPI{EI /TMAIOIqUE CTATI4I IECKI4E
u AIrHaMUqecKtre lrarpyBr{r4 or crarrrlrE, orruBarorc.s oousno r{3 ceporo
IIYTYEA.- B NOCNE4UUE TOAbI ÂJI,ff MAIIIIIH MAJIËIX PAsMEPOB trPI4MEHflIOTC'I
rxeneaoderoEEbre trJrrrrbr. (Dyn4auenrEafl trJrr{ra KaJraHApa ÀoJr)firra rrMerb.
6o;ree paaurryro rroBepxEocrb z 6rrrr 6ouee rxecrxoi, lracc"snofi uo
cpaBHer{rrlo c unlrroii ÂJr.fi BaJrbr{en, urodrt BbrAep}fiarË Bec RaJIâHÀpa
I{ ero ÀuHaMr{qecHyro EarpysKy.

JII4TEPATY PA
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ltaaa VI

3T(CTPYSI{OHHbIE MAIIII4HbI II YCTAIIOBKU

s t. ocHoBlIbIE ocoDEHHOCTtrr, HABHATIEHUE
I4 ITJIACCIIOI,II(ÀUtrfl ODOPYAOBAHIIfl

SHcrpyelronHbre Malxrrubr (encrpyAepbr) Ir rexnoJrorrlqec-Kr4e
ycTarroBKrlr Ha rrx ocIIoBe IIpI4MeII.AIOTCfl AJIfl IIpOIISBOÂCTBa IIJIeHOK' JII{C-

TOB, rUJraHrOn, rpy6 n npo{unrurrx (tax HasblBaeMbrx ((floroEa?finrrx>)

ua,qeruit r4B HeHarroJrlrelrHbrx tr HarIoJrEeHIrbIx repMorlJracroB (pex{e -

peaHTorrJracroB), a raftlr{e BcrreHeHHbrx Marepr{aJroB. flouuuo aroro
c rro]rotrIbro arcrpyÂepoB rlpollBBoAurc-fl lraHecenr4e rounocnofinnx uo-
xpuruft ua dyuary, rfiaHl{, Kaprou' 4y6uuponautr{e rrJIeHoK' HarreceHl4e
unacrlracconoii ueonarll4r4 Ha rlpoBoAa u Ka6errl. Sxcrpy4epnr flpllMe-
IrflIoTc.fl Tar(He AJIfl ASIaBaTIIII{, oKpalnvtr,a6ufrl odeanomunagllfl, cMeIIIe-
Hrrfl, TIJIaCTI4HaqI{II ra nnacru(pllfiaqIiII4 TepMoIIJIaCToB, peaRTOIIJIACToB '
eJracToMepoB.

PaCCuOrprzlr ocIIoBHbIe oc o6eunoCru eKCTpyBIIOnnOfr MaIIIIIHËI IIa ilpu-

Mepe oguoqepBflqnoro ancrpyAepa (puc. VI. l) .
Bpaqaeur,rit eJre1rpoÂBrrrareJreM 2 uepea ABa HJITTH6BËrx IrrRI4Ba

n ey6uarr,rf i  peAynrop 4 uepnxn /0 aaxsatbrBaer r4B sarpysoquofi  nopouxu

d nrarepr.ran, lepeMelrrlrBaer ero' rlJracrrrqupyer' c]nl4Maer I'r [epeMetqacr

rro cBoeMy Br4HroBoMy KaHaJry BAoJrb rll'rJrlrHÀpa ./-/. c uouolqbro rlepBflHa

oriCcnesuSaeTgR OÀHOpoAltocTI'  (rontorennOcrl) paCulaBa l I  BbIAaBJIIIBa-

Hue qepeB {ranr,rpyroque pernerxrr (cetxra) rr gncrpyalrorruyro roJloBr(y'

ycranaBJlr{BaeMr,re Ba ÔraHqeNI 14 (cnena).

,{ln perynrrpoBalrlr.fl AaBJreHrdfl pacrlJraBa B roJroBxe r4 I{rrJrldnnpe

ancrpyÂepa lprrMeHfl IOT ÂpOCCeJIIHLIù fi nalan, pacIIOJIoE{eHHbIii o6blqnO

Irex,Ây ronosïtofi II nepeAlleit qacrblo qepBsna (ua pucynxe He IIofiaBaE).

I{nmrH4p -27 paa4eneu Ira HecnoJrbno 3oH1 B Koropbrx ocylqecrBJr.Eerc.fl

aBTorroMrrËrfi aBroMaTuqe3fiufr KoHTpoJIr, II peIyJII4poBaHIIe TeMIIepaTypLI.

Kaxr4an BOtra rroAI(JIK)qeHa H cIICreMaM O6Orpena II OXJIa?I{AeIIraa. O6Orpen

rlr4Jrr[HÀpa OcyulecrBJlflercfl sJIeRTpIIqeCKI{MII HaIpeBaTeJLflMI{ 73 uttu

?r{rrgxrrM TenJrgHocrrre1eM. Âilfl oxJIa}I{AeII[fl 3oI1 qIIJIIIHApa nO4Ofi upe-

AycMorpeHbr HaHaJrÉr I v. 12. Oxnam4eulre rlnJrrrHÂpa Mo)fier rlpor'r3Bo-

AJ4TËCfl TaH?fie BOSAyXOM, HaIHeraeMbIM BeHTI{JLflTOpaMI{ B KO}IIyXII qI{-

Jrr,lH4pa. V1vnun, BOBIIIIHaIOqI{g trp14 BpauIeHI4I4 sepBfiHA, BSCIIpIIHI4-

r\,rarorcfl paÂrr aJrbHÉIrlrw 6 a ylopublMll 7 no4ruranuraxaMl{. ,{,u OXnaXtAeHI4f

B qepB.sKe rrpocBepJreH npoAoJrbHbI[ KaHAr' B KOTOpbrIr BCTaBJIeHa

212



Puc, VI.1. Cxena otrso-
.rrepBÂrrHoro aKcrpyAepa:

r -TaxoroHcparop,  2 -
EJreÉTpoABrnaTeJrb; 3 - r{JIr4-
HOBbIe  [HuBbI ;  4 -pe-
A y H r o p ;  i - r p y d f i a i  6 -
paAuaJrbHbrË noÂrrrr4nHr,rlt;
7 - yûopHbrit troElrrrdrrHr.rH;
8 - SafpySo.rHan BoPoHHa;
9.' 12 - r{aHaJrbr; 10 - Irep-
BrrÉ; Jl - UlrJrrrrrAp; l3 -

HarpeBaîeJrË; 14 - oJIaEeq.



rpydna 5. I{aruepentre-qucer o6oporoo uepBflKa ocyq,ecrBJrflercfl raxo-
reueparopou -2.

Harneraroqee 4eïictrrae qepBgxa BaBr{crrr or cnopocrrr eto Bpaqenrrfl,
yrJra noÂbeMa BrrlrroBofi uunuu u xoa$$uqr{enToB Tperrlrfl Marepr{aJra
o crerrnrr qrrJrrluApa rr rroBepxnocrb qepBflHa. 9ru HoaÔSr{rlr4eurbr BaBIrc.flT
rJraBHr,rM o6paaolr ot csoficts uepepadaruBaeMoro MarepuaJra rr reMrlepa-
rypll uoBepxHocrllt qIIJIIIIIÀpa I{ qepBsKa. Halldolee aifSextunnoe HaIIIe-
TAHIIC trPOfiCXOAITT IIPU OAHOBPEMEHHOM MAKCI{MAJIbIIOM TPEHI{II MATE-
pl{aira o cTerrKlr qrrJrrllrÀpa u N'rr,rHuMaIr,HoM TpeEtrr{ o IIoBepxEocTb qep-

naHa (4nr Aocrrll?r(elrrrfl ilocreÀHefo ycJroBrlfi qepBflr( o6rrqqo oxJla)fiAalor
rogoft, oAnar(o cJreÀyer rroMgtrrrb, rllo tlpe3Meplroe oxJraE(AeHI{e clrl{?fiaer
reMrreparypy aKcrpyÂtrpyeMoro MareprraJra, yMerrbmaeT pasBI{BaeMOe
rrepB.rrr(oM AaBJreHrre I{ rrpor4BBoArrreJrbuocrr axcrpy4epa).

Eonruroe BJrr{flHr{e Ha npoqecc ?Kcrpyal{r4 oxaabrBaer reMleparypa
r{r{JrrruÂpa. fleperpeu qrrJrlll{Àpa BÉrgbrBaer repMlrrlecnyro Aecrpynrlrln
trplrJrelaroq,rrx fi rloBepxHocTrr q\lJrrrHApa cJIoeB MaTepl{aJra, a rroBblllreHue
TeMuepaTypr,r sarpy3orluoii eoubr llr4JrrrrrÂpa MoE{er npr4BecTl{ I{ noÂnJra-
BJIEEIIIO MATEPI{AJIA, A 3TO YMEHbIIIAET BOSMO'I(HOCTb SAXBATËIBAHMfl. V N.O-

Aarrr{ MareprraJra HaqaJrr,Hr,rMlr Br,rrHaMrr qepBflHa. floatouy sarpysocrlylo
sOHy rtrUJrrru4pa .o6rrugo raKlr{e oxJrârfiAaror BoÂofi, qapKyJltrpylotqeft
trO HAHAJIAM.

Itporue qepBflKa, fBJrflroqerocfl ocrroBrrr,Ilr pa6ouulr oprarroM' Bce
neo6xo4raurre npeBpaqenr{ff MarepuaJra Moryî ocyq,ecrnJIflrbcfl B sncrpy-

Âepe c troMoqbrc rroprtrEfl rrJrrr AucKa.
flo ynaaauuoMy rrprranany or{crpyAepbl paaÀeJrflrorcfi Ha uepBnunrre x,

rropflEeBbre, 6ecueprnunrre (qucHoBr,re, rIrApoAIlHaMurIecKI,re), a rafi?r{e
xou6raunpoBaurrr,re (4ucHono-uepBflrllrbre, qepBflqnbre c unasrlilluofi
ullrtoii r4 r. A.).

Sxctpy4epu Moryr 6utr c ailextprlqecxurtt o6orpenou (olruuecxuu
r{Jrrr lrrr4yr{qraonur,ru), c odorpeoou ilpu rroMorqrl TerIJronocuTerfl (BoAr,r'
rrapa, Mr{HepâJIbHoro lracra) lr 6ea uapyxndro o6orpena.

B uenoropnrx cJryrlaflx Koucrpynqrrfl IIrrJrr.rHApa âr(crpyAepa Molr{er
rrpeÂycMarpr{Barb BosMorr{Eocrr, trpl4MeHeHrrfl BaKyyMHoro oTcoca Jrery-
qrrx B0rr{ecTB.

Ilpranog sepBflqubrx encrpy/IepoB ocyq,ecrBJlfl ercfi c rloMotrIblo : aJIeH-
rpoABr4rarerefi uepeueuuoro rona c BaplraropoM unn nopo6xoii cropo-
creù; nol,teHropHbrx eJIeKTpoÀBl,Irateneù flepeMelrHoro roKa c deccryuen-
qarofi peryJrl{poBxofi sucen odoporon; aJrer(rpoÂBlaratenefi rrocroflHnoro
TOKar BI{JIIoqeEHLIX UO CXeMe lleflepaTop - ABI{raTeJIb; rIIApaBJIUqeCHI4X

4nurareneii. Ars peryJlr4poBaurrfl qr{ceJr o6oporon qepBflquoro sncrpy-

Aepa npI4MeEflIOTCff TaKII{e aJIeKTpOMaIEI{THbIe ruySrn C AJISKTpZqeCKIIM

yrrpaBJIeHIIeu, pa6orarOq,ue Ha 1pI{HIII{ue IICrIoJIbsOBagl4fl BI{XpeBblx

T O R O B .

Bu6op trpr{Bo4a BaBr{clrr or notpe6nnelrofi lroq,nocrv a rtrfla sncrpy-

Ar4pyeMhrx na,4enr,rft r.rJrll xapa6repa ocyq,ecrBJl.EeMoro rexgoJloruqecxoro

* rlepnaurrre ar(crpyAepbr EaaÉrBarcT Tar$fie qepBfltlEbruu (uEeRoBËrME) trpec-

CAMS IlNÛ MAItrIIITAMIT.
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lpoqecca.Ilpr4 rd3roroBJreHtrrr rrJleHr(Lr, Jrr{croB, Tpy6, a raK?Ke rrpr4 HaHe-
ceulrlr rounocJroùHbrx noxpbrrlrft neo6xo4zuo odecnesurt cradnJrr,Hoe
paBHoMepHoe BbrÂaBJrrrBaHne MaTepr,raJra I4 IIJIaBHOe peryJrapoBaffre pe-
?fiI4Ma oncrpyanrl. ,{ln aroii rleJra rrprrMenflror rrprrBoAbr, odecneqrana-
rcque 6eccryneuuaroe peryJrr{poBarrple cftopocrlr Bpaqenr{fi rrepB.ÊKa.
rrprl cMemelJurî \r llJraqrEKar{urr MareptlaJra ÀonycHaercfi nyJrbclrpy-
IOIqafi troAaca MaTeprraJra.

Mexagucecxue Bapr,raropbr o6r,rsno [prrMenflrorcfr., ecilu Moqrrocrb
alrenTpo4BrrrareJrs rre npeBbrmaer 35 nsm. AilerTpoÀBr,rrareJrrr rrepeMen-
HOIO u trocTosrrHoro ToRa c peryJrr4pyeMr,rMr4 q[cJraMr{ ooopoToB ycTarra-
BJrr{Barorcfi Ha âKcrpyAepax paaJrrrunoft lroqnocrra.,(nr yMenbmenrr.E
qr{ceJr o6oporon fiptrMeHffrorcfi peAynropbr c qr4JrrrHÂprlqecxrrMrl npflMoay-
oLIMr{r IIIeBpOHIIbIMI4 l4IlIT reJII{ROI4AaJIËIIbIMI{ SyOrIaTbIMI[ I(OJIeCaMI{,
c rrepBflqHbrMr{, qefirrbrMr4 rir I(JIIIEopeMerrÉbrMr,r ilepeÀaqaMu,

flopmuenrre u ArrcnoBbre ancrpy4epbr uMercT orpauuqeuuoe trpfiMene-
HrIer [epBbre - BcJre4cînne ntraxoù trporraBoÀureJrr,Hocra, BTopbre - rrB-Ba
HeÀocTaTorrHoro ÀaBJreHrr.fl, paSBIrBaeMoro Ar{cr(oBbrM padouuu opraHoM
Marrrrlrrbr. flopmneorre Dr(crpyÀepl,r ucrroJr[,Byrorc.fl rlpeuMyqecrBerrno
AJIfl Br'rAaBJrr{BaHr{fl Crepxneft I,I rrrJrarrroB ua (froponnacroB.

Har,rdorrmee paclpocrpaueHrre 6naro4apn yntrBepcanbuocrr{, Bbrco-
HoI-I IIpol{BBOAIITeJIbIIOCTIII LI HeIIpepbIBHOCTI/t aBIOMaTI[SIIpoBaHHOIO IIpO.
qecca noryqr.rrrl qepB.flqnbre ancrpyAepbr. OcnosHbrl.rra trapaMerpaMrI
qepBflqHolO SKCTpyÂepA flBJIfieTC.tr ÂI,IaMerp qepBsl(a, oTIIOIIIeHae er0
ÂJrr{Hbr K ÀrraMerpy (LlD), cnopocrb Bpaqeur,rff qepBflKa, reoMerpr{qecnue
xapanrepucrr.rnrl qepBflHa: rpo{ranb BrrrrroBoro KaHaJra, rpe6nn il ro-
JTOBKI{, HaJrIrqI{e fialralra ,qJr.ff oxJramAeHrrfi, Korl4secTBo Sorr r4 T. À.
,{na nepepadorxra rrJracrMacc rrcrroJrËByrorc.fl excrpyÂepbr c Ar.raMerpoM
qepBflHa 9-500 JwùL vr ornorloenr4eM LID : 6 - 40. Eonr,muncrBo yrrrr-
BepcaJrËHr,rx oAuoqepBflqubrx sxcrpy4epoB, Br,rrrycnaeMrrx s CCCP lr aa
py6erxou, IiMercT orrrorreur4e LID : 20 : 25.

9epnrunrre ancrpyAepbr xnaccu{uqrapyrorcrr ro pfiÂy rrprraHanoB
Ir paBÀeJlflrorcfl cJleAyroquru o6paaoM: oÀHorrepB.flsnbre r{ MHoroqepB,rrrrur,Ie;
o4uocra4uùHbre rr Mrrorocra4rrfinue; o4rroqr,rJlr,ru4poBbre rr Mrroroqrrnr.rn-
ÂpoBbre; c flpocrbrM upo(punelr qepB.flHa (qunr.rn4pravecxzù qepBflK c rro-
croffHubrr\,r ITJIIT fiepeMeunbrM rrraroM, c rrepeMeuqofi u,nz nocroxuuoii rly-
6ranofi xauara) rt co cJro]r(Hr,ru tpo{raneM qepB.EHa (crynenuarrrM, rrpepbr-
BACTr'IM, HOHUqeCI(rdM r. ilApA6oIr4qecHI{M, c nranroo6paSHbrMl{ JronacTfl Ma
r,r r{yJrarrHaMlt rr T. À.),

flo nenuquse cxopocrrr Bparqeur{fl qepB.flxa paarr4qarorcfl rropMaJrb-
Hrlre excrpy4eprr (4o 150 o6lruun), pa6oraroqrae o6r,rquo B rroillrrponuqe-
cxoM pelr{r4Me, rr cnopocrubre (cnrrure 1,50 o6luun), pa6oraroqr{e B aÂrra-
6arrasecxorr, Toqnee, aBTorepMlrqecnoM pex(rrMe. Ha 6onltllrncrse
9ncTpyAepoB cepB.rrHu EetroÀBLrlnEbr B oceBoM HafrpaBJrerrr{r4, oÂrraKo
Ha EeKOTOpbTX MarrrtrrHax HpoMe BpaqaTeJrbHoro ABr,rlr{eHr,rfl .qepB.fln ocy-
IqecrBJrfler rr BoBBparrro-rrocryrrareJrr,Hoe (ocqznnrapyrcqee) ÀBr{Æ{er{ue.

B uepnauubrx arcrpyÀepax npr4Meuflercfl Boa4ymrroe, BoAflHoe uJrr{
cMernauHoe oxJra?r{Âenl{e. B SaBr4cIlMOCTr4 OT noucrpynrr{Brroro uctroJr-
HeIlIIff pa3Jlr.rqarclcg oKcTpyAepbl loprr8oETaJrbEbre I4 BepTr{KaJrr,Hbre,
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crarlr{ouapubre rr Bparqaloqrrecfl. flourauo yur,IBepcâJrËHbrx, uptrMerflrorcfl
TaH rr{e cfleul4a Jr r,Hbre qepBfl qHble SKcrpyAe pbr.

Vqrarbrsas ilnarrenr{e rt pacrrpocrparrenrrocrb B IlpoMr,rmJrengocru qep-

Bfiqrrbrx sKcrpyAepoB I{ ycralroBo}t, IIrrEte paccMarprrBalorctr r(oEcTpyl(-
rlr4rr rrx ocuoBur,rx yBJroB (c*. $ 3 4annoft rnann).

s 2. PÀCqEl TEXHOJTOTTTqECnUX rIÀPAMETPOB

Pacser rexEoJrorrrqecr(Irx trapaMerpoB rlpoqecca axcrpy-
Br{r4 cJreAyeT HarIrrIraTL c anaJrrrSa AoSl,rpyroqeft aonrt qepBflKa.

B 4oaupyroqeli aoue r{Merorc.fl rprr rroroxa: npnuoù ra o6parunr"r
Iroron[ (n4onl BIrEToBoro KalraJra uepraHa) I4 lorox yrerlxu rrepee pa-

Arlairbubre BaBopÉr MerfiAy rpe6ualtra qepB.flr(a I{ Br{yrpeugefi nouepxuocrr,ro
r{nJrrrHÂpa. floror yreqnu IIo cpaBuenr{Io c AByMfl ApyrI{MI'I florol{al{rr
HeSHaqrrTeJrerr, rloSToMy B pacqerax rrporrsBoÀrrreJrr,Hocrrr IrM qacro

npene6peraror. B odrqeu BrIAe rlpor4sBoAureJlÏ,Hocrb AoBr4pyroqeù aonrr
orrpeÂeJrtrror KaIt pasHocrb Me)fiAy trpflMbrM trolroKoM ra cyrr,rlrofi o6parnoro
rroToKa Lt yTeqHn.

flpauoù rroron o6nrqno HâBbrBaK)r BbrHylr{AeIrHLrM' a o6parnnui -no-

ronorr rro4 AaBJreHraeu. flpauoii noron pacIrJIaBa o6paayetcn BcJIeAcTBI'Ie
oruocrrreJlËHoro tlepeMelrrenlrfl qepB.flKa I{ rItrJIrrHApa. MatepraaJr' r{axo-

A.squftcs B BaMHIryroM IrpocrpaHcrBe Me)fiAy cepAeqHrrxom 2 (puc.YI'2, a)
rrepB.flr(a tr BEyrperrHeii uoBepxllocrbro rlrrJrr.rrrApa 7, nognepraetcr Aetpop-
Maqrrl{ CABuIa, II B peByJIbTaTe BOAAeùc'rBvIfl CTeHOK BIIHTOBOIO KaHaJIa
(r. e. 6oxorbrx noBepxuocteft pe6ep 3) na ruareprlaJl BoBITI{fiaer ero rro-
cryrrareJlblloe ÂBrImeHI{e rro KaIIaJIy (nparuoii uOrox). tr|lHreucrasnocrl
rrp.sMgrg rrOTOHa oIIpeAeJIfleTCfl B OCHoBHoru rnyfiranOfi u UrrapuuOir HaHa.tIa,

Ar4aMerpoM rlepBflKa Lr cHopocTbro ero BpalqeHl4fl.
O6parnuû lroron rlo BrruroBoMy KaHaJry qepB.flHa BoBHr{Haer rIoA

Âeùcrnneu ÀaBJlerrrrfl pactrJrâBa rlepe4 ronosxofi sncrpy4epa. flocHollny
rrp.flMor"r rroror( o6usuo SHaqr{TeJrblro 6onlme o6paruoro, Ha6ilIogaercff
ToJrbKo yMeHLmeHI{e llpflMoro noTol(a IIa BeJIrrqIIHy o6parnoro rloroxa
rr B HaHaJre rre Boaur,rxaer rroror MareplraJra n o6parnorr HarrpaBJlelrulr.
Beluqr.rua O6paruorO IIOToHa SaBI{CIIT or rly6unnr BI4HTOBOIO KaIIaJIa'

AI4aMeTpa .qepBflHa, AirI{IIbI SOHbI BbrAaBJrrrBaHrrfl, BeJIr4qtrHbI AaBJIeHI{fl

pacnJraBa trepeA ronosnoit rr B.flsnocrrr pacnJraBa.- 
Ans o[peAeJrenr{s o6teuuoft rrpor4BBo4l{reJlbHocrr4 ueo6xo4rano uare-

MarucecRoe oflucaHlre p.a6orrr BrrHroBoro Hacoca (ynporqennoit uoÂem't
qepB.rrrrHoro aKcTpyÂepa), Itoropoe MoE{eT OÉ'ITF, IIOJIyqeHo IIpI{ coBNIeCT-
HOM peruegrlrr ypaBgenr,rù, nlrpaxra16trtrax SaKoHr'r coxpageHl{.tr NIaoc},I1
âHeplurr I4 KOII4SecTBa [BlI]KeF.ILfl, C ypaBIIeHILsMI4, OtrI{CLIBaIOUIIIMI4

ipuanuecxoe cocrofiElre HarneraeMorî mu4xocru (pacu.nana).
Ha pnc. YI.2, a rlonaaan yqacrox rIIlJIr{HApa c AByxBaxoÂHr,rM rlep-

BflKoM. 
- 

Xorn rro Kolrcrpyrirr{sirhll{ coo6pameHIrflM Ha 6olluruncrne
eKcrpyAepoB lrpeAycMarprllBaerc.fl Bpalr{eHrre qepBflKa trplr EenoABI{EiI{OM
r{r4JrrrrrApe, g.nn y4o6crBa paccy?r{Aenrali cÀenaHo AotryqeEue' rITo Bpa-
trIaerc.fl qrnr4lr4p, a uepBtrn HenoABI{EteIr. flpll âroM BAoJIb ocl{ qepBflKa

rrepeMeqaercfl B ocHoBIIoM MarepuaJl, I{or6pblii crpeuurCfl (Bpaq,arbcfl))
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Brrecre c rlrrJrrrlrApoM, a He ror Marepr{aJr, Koropblft npu.nunaer K rrep-
B.Er{y.

flonoxrrarenbrlbre EarlpaBJrenrrfl oceù. ût A, z Eenonanmnoù crrcreMbl
noopArlrrar 14 BcrloMorarerruoft ocu I orMeseubr Ea pucyrrne crpeJrxaMrr.
Oct y neprrenArrryJr.Epna rrJrocnocrrr paBpeaa, ocb z HarrpaBJlerra BAoJIr,,
a ocb z - rloItepen Br{rrroBoro KaIraJIa, oct I - BAoJrb ocu qepBflHa.

t û 3

Pv.c. VI.Z. Vsacron quJrEEApa ancrpyAepa c EByxBa-
xoAEbrM rrepBsnoM:

o - o6quù BûI; 6 - pasBeprryraff llJrocxafl cxeMa;
J - qr.rJrr{H[p; 2 - cepÂe'rHEH qepBrfiai 3 - pe6pa; 4 - ocn.
qepBrHa; 5 -pasBepHyrbre fiaEaJrbr gepBsHa; d - paEBeprryTaE
B rrJrocnocTb troBepxHocrb rluJrtrHgpa.

Vror uo4reMa BI,IrrroBoù nunran HaEaJra q yBeirr4rrr{Baercfi or MEEITMaJTL-
HOrO 3HaqeHlzfl. HA Eapy?nHOM AaaMerpe Ào Mar(crrMaJrbHoto y cepAeqHl4Ha
qepB.ERa. Berraqlrua p EaxoÀr4Tcfl no BaBrrcrrMocru:

g: arc tg (t lnD*) (vr .1)

tge D* - trepeMeHnr,rù graauerp HaHaJra; I - urar Hape3r(u rrepBflKa.
B garrueùmeM AJrrr ytrpoq,eulr.fl yqurbrBaercfl ToJrr,Ko MlrEr{MaJIblroe BrIa-

qeHIIe yrJla troÀT,eMA' CoorBerCrBylolqee Hapy]IffioMy AIIaMerpy qepB.flKa'

.\ ,.^ \ t,,, ," iii,).il,iJ
X )/ 

t..ta 
\'\. uu/Turtd4a- ti{ t..t. t.t..

r . ' .  \ \  \ \ , ,  / 4'i). '\., '\t1*
' t1.. trt.. t1t1nu
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ran HaK ÂJIff qepBflKoB c He6orr,[oû rny6lrnoii sr4nrosoro KaHaJra
yrJrLI rroAbeMa oTJlr{qaroTcfl rresHaqrrTeJrbrro. Ecnu upene6peur Hpunraauori
r(al{aJra, ero Mo}r(Ho paaBepHyrb rra rrJrocnocrr (puc. VI.2, 6). f[pn atou
qr'rJrr{H4p excrpy4epa usodparnaercs B BrlAe 6ecnouesnofi urocHocru 6,
4nnxyqeûcfi rro4 paaBepr{yrr,rMa KarraJraMrr 5 u pe6paulr 3 uepnaHa B nep-
rleuAunyJrflpuoM K ocw 4 qepBffHa HanpaBJreurrn. OHpyxtuyro cFiopocrb
r{unrlu4pa 7u uolHuo paaJro}rulrÉ Ha ABe BBarrMHo rreprreH4r{KyJlflpuble
cocraBJrflrorq,r{e V, u 7*, nanpanJreulrbre BÂoJrb }r rlorrepen KaEaJIa alep-
naxa, CHopocrb pactrJrasa s rro6où roqHe BrrrIToBoro fialraJra xapanreprr-
SyeTc.E aEaJrorrrqHbrMr4 cocTaBJr.frroqrrMrr u2 vI ux.

Haruqze cnopocrrr troileperruoro ceqenr{s u* (rpv. co6nro4eruur yclo-
Brrfl HepaSpbrBrlocTn, r4Jrr4 ctrJroruHocTr4 troToHa), BbrsbrBaeT TeIIeHue pac-
rrJraBa B HanpaBJrenv:,lr ocu. y co cropocr:';ro uu.3ra cHopocrr, 6onrrue (uell
n cpegnefi qacrn xauana) y nepe4nefi u aa4ueft crerron r{aHaJra, rAe reny-
ululi n rrorrepeqnoM rlatrpaBJrenr{rl paclJraB flBMerrfler rlarrpaBJreul{e rerle-
nu.s. flocxoJrbny cnopocrb ua Boarrrrxaer roJrbno BcJIeÂcrB[e r{BMeIreHI{fl
cxopocrrr u, trotreperrnoro rerreurr.E, BJrtrr.flHr{e ee Ha Berucuny o6reuuof,r
rlporraBoAlrreJlËEocrrl Mo]nno Ee yqrrrbrBatr. ffoeroMy B AaJrbneùurux
pacqerax rrpr[ErrMaercfl, qro ur: 0. Porr uocryuatelrnoii cKopocrr4 lrz
ra i lonepequoû cHopocru ur.i npoqecce excrpyalrrr BecbMa paaruqHa,
noaTOMy IIx BJIII.flHIIe Ea TerIeHI{e paCIIJIaBa pACCMaTpI[BaeTCfl HeBaBITICI{MO

Âpyr or Àpyfa.
,{.nn craquorapuoro JraMr{rrapuoro rloroxa Eecrl(I{MaeMoft u aorponno l"r

)rrIrAr(ocTrr ypaBHeHr4e ABr{?fieHtr.fi B lralpaBJreEr[r{ oclt z lromer 6lrrr
BarII{caHo njcle4yroqeu o6ulelr nra4e:

(vr.2)

O6uqno BflBnocrb paotrJlaBa p orreuË MaJIo ûsMelrflercff BÀoJIb ocrt
B no[IepeqHoM cerleHlrr{ KaEaJIa, TaK HaH TeMlleparypa MarepEaJra B Ka-
HaJIe rI BeJIuqI{Ha rpaÂr{euTa cnopocîr4 rlpr trepexo4e or oAHoft crenxu
rpe6ux HalraJra r gpyroft Iloqrril He MeHserc.E. Bcle4ctnne sroro qacrHylo

npouano4uy:n ôy,l0r Mo)rtuo rpupaBrflrb EyJIro. Tor4a ypaBuelrue (VI'2)
IIPIIMET BIIA:

(vr.3)

vpanueune (vI.3) orrr4cr,rBael HerrsoTepMuqecroe Teqegrre gegr,roro-

uoeCnOii )1TTAKOCTII B HaIIAJIS qepBflKa Anfl BCeX trpanTASeCRuX CilyqaeB.
O6qee arraJrrrrrrqecnoe perueHue aroro ypaBnerrrfi BecbMa cnomuo' Oq-

HA K O NO"ltYqEHbI qACTHbIE P ETIEHII fl , OIII{CI,IB AIOqI{E U S OTE PMI{qEC HII Ji II AAI[-

a6aruqecHlrit pexnrurl pa6orn 4ilfl qepBfiHoB c oIIpeAeJIeHHbIMI{ reoMerpll-
qecKr,rMrl [apaMeTpaMII IIpII aKcTpy3utr ,Iu4ARoclI4 C LISBeCTEbIMU peOJIOrI4-
qecxr4Mrl csoûcrsaMu.

floCHolrry BflBKocrb paCIIJIaBa IIO BbICore RaHaJIa B soge AoBIIpoBa-
HIIfi Mel{fleTcfl HeAHaqI4TeJILEO' MOrI(Eo AOtryCTIltTb' q,|tO ôçt"lÔy: 0' 3ro

A o I I y q e H I I e c [ p a B e A J I I I B o B T o M c J l y q a e ' e c J I I { T e M t r e p a T y p a q e p B f l K a H e
Menflerc.fl EacroJIËKo, sro6ril ero rroBJrenJro I[SMeEeEr{e Bfgnocrrl lraxoAfl-

218

*:*Gk+#)+#.#+#.#

$:r(#+gH+#.+



trIeroc.fl B Kar{aJre pacnJlaBa, v ecrrv. TerrJrooTAaqa oT qllJrr4lrApa H pac-
nJraBy rresÊaqrrreJrbEa. cAeJrarrEbre Aollylqerlrlrfi rre rraRJlaÀbrBaroT Hr{Ha-
r(I4X OrpaHrrqeHr4ii Ha r{SMeHelrr4e B.fi3Kocrl{ tro AJrrrHe KarraJra rlepBflr(a
B HanpaBJreIJ.III{r octf z.

flocregnee ynpon{enue ocnoBbrBaerc.fl Ha roM, qro BJlrrflHrre crenon
BrrrrroBoro KaHaJIa Ea pac[peAeJreHr4e cxopocrrr HeauarluTem,no. Tanlru
o6paaou, Mo)r{Ho Aotrycrrrrb, qro qacrrrafl trpolrBBogr'an 0ul0r : 0.
B pc:ylrrare AorryrqeunÊrx yrpoqenuË ypanueuue (VL3) rprrMer BrrA:

#:+(#) (vr.4)

Peruenrae aroro gu$SepeurlriaJrruoro ypaBrreutrff , yAoB JrerBop.fl lolqee
cylqecTByroqrrM B Br{HroBÉrx Hacocax rpaHr4qHbrM ycJroBlrflM, Morr{Ho
Har"rrrr B ctreqrra,fr,noii rureparype *.

flocre 4norïuoro rrurerprrpoBaurrfi ypaBuenun (VI.4) uonyuunr pac-
rrpeAeJreurre cxopocrrr n rro6oft roqne xarraJra qepBffHa:

(vr .5)

flocrosnurre Berr.rsuubr trprr r4urerprrpoBarrnu 6unu orpegeireuËI I4B
rpaHr4qHr,rx yc;rourù: ha nonepxnocrr4 qrrJrr4rrApa (y : h) cnopocrb pac-
rrJraBa. ornocr{reJrbHo rrepB.sxa u : V, a y cepAequufia gepB.flna (y : 0)
cKopocrb u - 0. flepnulii qileH [paBoù qacTlr ypaBrreErr.fl (VI.5) rBJrflercfl
cxopocrbro rrp.sNroro rrorona, a nropoii - cxopocrbro o6parnoro rroror(a
noÀ ÀaBJreHraenr. Suropr,r cHopocréfi arrrx rroronoB rrpr.rBeAenbl na prac. VI.3.
B npauou norofie / cxopocu rraMerr.fierc.fi rrp.flMoJlllreùno no r;ry6une
BrrHToBoro HaHaJra qepB.flr{a, n o6parnolr }r(e noroxe 2 - no uapa6orr'rue-
cnoMy Bar(ony (puc. VI.3, a). Cromeru4eM arrdx AByx affop troilyqaror
rrcrr.rrruyro cxopocrr, s rrodofi roqne (puc. VI.3, 6), n rolr qrrcJre npr{ cBo-
6o4nou Br,rxoÀe MareprraJra (a : 0) r{ ilpr4 aanpbrroM BbIxoAe (o : l),

Vpanueuue o6rennofi nporrgBo4rrreJrbnocrr4 qepBfiqnoro eficîpyÀepa
Mo?rier 6urr nouyveHo rra Banr{crrMocru (VI.5) tryreM r,rlrrerprrpoBalrl,Ifl
rlpor438eÀeHMfl cKopocrr{ Ha DJreMeHrapHuû yqacrox rrJroq,aAr.r B rrpe4eJrax
BCeIO llollepeqHoro ceseEu.E Bl{rrToBoro KarIaJIa qepBflKa:

,:++We)

h

q:J uw d,u
0

o : * l l l ! + @ - n u t  /  d P \ - ' l  '
'  

J L  h  z t - \ - a " ) - ) q
0

^ V.wh uhs / dD \
l t - z  |  ' I

t2lt \ dz )

. 34ecr Q - o6reunax [porreBoAr4reJr],Eocrb; h - rtyduna Brrrlro-
BOrO HAHaJTA; U - CXOpOCTb qa0Tr4qbr MaCCbr B BTTTTTOBOM HaHaJre B TOrrHe

* CM,, IratrplrMep, 9. Ê e p rr x a p 4 r, flepepa6orr(â repuotrnacrrrqrrbrx Mare-
prraJroB, !Ieg. . <Xr,rnua>1, 1965.

(vr.6)

(vr .7)

(vr.8)
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(r, A); w - mwpnna BI4HroBoro KarraJra; V" - cocraBJrflIotr{afl oHpyxnoii
cnopocrr{ BAoJI}, BrruroBoro KaEaJra; Vt : flDn - onpy}fiIrafl cnopocrl
r{rrJrrruÂpa orrrocrrreJrbuo qepBflKa (D - uapyxsrrii ÀLraMelp qepBfiKa;

n - viucilo odoporon rlepBtrr(a B eAlanrrrly npeuenra).

/7o6epx nocmo qu'tuadpa

I
h

n4 -
n 2 -

n8-
+ u,0-
o o,rr-

0 a =
L00000Hb/u

6drxo0

a"1
,J

f loulayacr cxelrofi, [pe4craBJlenuofi sa puc. VI'2, Moir{Ho cocranrrrb
o6rqne ypaBneur.rfl gilff rlepB.finon c lro6trM fioJlrlqecrBoM BaxoÀoB:

Puc. VI.3. Snropu cnopocreù
EO OCII BI{IITOBOTO I(AEAJIA:

., - upfiMoro u odparuoro rrotofia;
rofia;
I - upfi!ûofi rloroH; 2 - oOParHHii

dz: d,l lsin Q

(vr.e)

(vr.10)

(vr .11)

(vr .12 i

rlte m - qlrcJro BaxoAoB qepBflKa; e - roJrqfiIra rpedHfl rlepBffm; I -

rer(ytqafl KoopAldHara B EanpaBJrerrrrrl ocu sel9rr{4.
ho4crauttan ypaBueur,rfl (VI.9), (VI.11) u (VI.12) B ypaBlreur're (VI.B)

I{ yqurbrBa.fl rrrrcJlo SaxoAoB qepB.flKa' [oryqaeM ocHoBlroe ypaBlreHrre
ynpoqeErroù teoprau rroroKa:

*o' (+- ") sin e cos q

V z :Vacos  p :  n fz  çsg  I

ma: (t  -me) cos q

/ t  \
w : l - - e l c o s Q

\ r n  /

/t ,to6nur"" ',p6n'a
x + 7 '

2  n = I
z=3: JarPd'nrù

6ttxod

rroTor(a, EatrpaBJreItEoro

6 - pe3yrbrupyrcûIero ûo-

noTor{.

nmDnh (+ -,) cosz v
lztL (+) ry113)a :
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He yunrunafi roJrqrrun rpe6un Ir lroAcraBJrgs t : nD

AJr.E OATTOSaXOAEOIO qepBflKa:

n n?D2nhsinqcos g nDhs sinzç / dp \v: z 
---_W- 

\  dt  )

tg cp, rarleeu

lYr.t4l

flpu nunroBoM HaIraJIe rlepBflRa c nocroflElrbrMl4 paBMepaMI{ rr rrpu

nocrognnoii Bflânocrll rpa4r,reET ÀaBJrenl,r.fl rlo ÀJraue aaHaJIa He !I3NIe-

H.Eerc.fl . C.ne,uonatelrno

dp Lp  LP- 7 1 :  
N : - T

tge L - Ârrrsa uapeanoù cacru qepBflHa.
flocne coBMecrlroro peileul{s ypaaneuuft (VL{3) u (VI.{5) uonyqrM:

Q  * o o - F 3L
p

(vr .16)

34ecr o u P - fioHcrauTbr rlp.rlMoro ra o6patuoro rroror(oB, SaBrrcflqlle
TOJTbKO OT pâSMepOB qepBsKa:

l t  \
r m D h l - - e l c o s z q

\ / n  I
a - +

z

* h ,  ( i - - " ) s i n q c o s p
\ n z  /

lZ l t

,{o cux flop B ypaBHelru.ffx rrporraBoAr{TeJrrnocrl4 He yq[TbrBaracb
yreqra rrepea paAl{arr,rmrfi Baaop Me?fiAy rpe6nerr.r qepB.flKa r4 qI{JrIlHÀpoM.
Vresxa pâccMarplrBaercs KaH Iroron uoA AaBJreE[eM' npoxo4nq,rari
qepea Arr4EHyIo yanyro qenb. flpn neraarr,tesuoii reMtreparype pactrJlana
rd trocro.flHlrbrx pasMepax KaHaJra qepB.flHa yTeqKa raR)fie rrocro.flHrla
Bo Bcex roqr(ax na rpe6ne. TaHraIrr odpaaou, o6qan yreqxa uoxer 6rrrl
paccqr,rraHa IIo yreqfie B paAr.raJIbEoM 3a3ope Ea yrlacrHe oAlroro mara
qepB.f iHa.

Vreqna ûprrMo trponopqrrouaJrbEa
lr odparuo [potropqlronaJrbua Anrrne
TeJrËHo, yreqna 6y4et panna:

(vr .15)

(v I .17)

(vr.18)

AJrlrHe ? cos q rr mlrpl,rue ô qenn
nyru nDfcos p troror(4. Cle,qona-

p :

Qv: (vr.le)

r4e Ap - flepetra4 AaBJIeEr.rfi Ea paaubrx cropoHax oguoro urarxa; E ..

noa${nquenr arcl{eurpucnrera (o6uuuo E : L,2),
flepeua4 AaBJreHI4.E Ap y4o6uee Bbrpaarlrb uepea o6rqufi nepeuag

AaBJrenr{.fl ÀP uepnxHa, AJrfl qero BuaqaJre paccqlrrr,rBaeM rIaAeIrI{e AaBJIe-
nna Âp* rro AJrrlrre Br4r{roBoro KalraJra Ha yqacrxe oAlroro mara:

LP t  LP nDtgqL,P
, fPu- -  

zu : -  L  
: - - - - -T- (vr.20)
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xAe zu, - KoJrtrqecrBo Brrrr(oB. floarorrly

nD

Ap :  
n r tgqAp  . i 69 - - - ' rDs inq tg *  _  nD tgqcoszqÀp  

,u l . 2 l )L n D f c o s g L

flogcranran ypaBËenr4e (VI.21) B BÉrpa)fieune (VI.t9) np:,l- E : I,2,
I4MEEM:

o,:Ê4ffiP!:r(f)
rÀe T - xoEcraETa ûoTofta yrecHu.

B peayrr,rare coBMecruôro perrentrfi ypaBEeEEft (VI.22) u (VI.{6)
noJrJrurrM rroJrHoe ypaBEeErre troloKa:

q:an-p(+)- ' (+) (vr.23)

Odnqso paBMepH Br4HToBoro KaHaJra rrepBflRa lraMeufirorcrr tro ero
ÀJrr.rue. B raxux cJryrra.flx yroJr q u rly6raua KarraJra D 4olmnnr 6rrrr
Bbrpa?fieubr xax fryunqnn l, rlpn oroM ypaBrrenrae (VI.t4) upralrer nn4:

q: Ah(l) sin ç (I) cos s (,) - + tà (,) ls [sin e (t)]r (+ ) (vr.24)
. l r \ u L l

DÀE
. n2D2n nDA:  

2 - ;  
r p==  

I z

flocHorrxy Beilrlqr4ua 4eficrnrarelbuoro trorona Q uocroanua rro
Ànrrue qepBflKa, rrocJre r{ErerprlpoBaHr.rs ypaBrreuun (YI.24) naiiÀeru aua-
qenue paauocrrr garnerulù no sceft ÀJrnue qepBflHa:

' L L

o":JoæS{ff i}, ,
0 0

Padota qepB.Eqnoro oncrpyAepa BaBucur rre roJrbno or qepB.flKâ, Eo
tr oT axcrpyaraouuoft roJroBnlr. O6reMgas cftopocrb troroxa Q urroronou-
cxrrx,r(uAnocteù uepea roirorr(y:

o:"(#) (vr.26)

r4e ff - odrryrÉ HoaS$raquenr (nnlr Houcraura reoMerpuqecxoù {opun
ronoBnlr), aanracxqraù or Hou$rarypaquu r{ paaMepoB orÀeJrBubrx eJreMeE-
TOB TOJIOBI{U.

tr4cnomayn ycJroBue HepaapbrBuocru (cunomuocru) rrorona B r(arraJrax
rrepBflKa tr B roJroBr(e, AP rromno ly_plgum uepea Q [ypanreuue (VI.26)l
Ir rrpor,rurerplrpoBarr, ypaBneur{e (VI.25) ornocrrreJrr,rio Q. B peaynbrare
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IIoryquM
yuroM p

ypaBEeEr4e o6renrnofi
u rry6uuofi xanana h

npor[SBoArdTeJrEHoclr4 c rr3MeHErcIq,I4Mcfl
I lo AJrr4He qepBaKa:

L

A \
J
0

c tg  q  ( l )  ) ,- / T t | ,  
" o

a : (vr.27)

(vr.28)

(vr.2e)

22s

0

V uepnnnor c trepeMenrrrrrMr{ rtraroM u napeanoù {ynHqrau q (l) u h (l)
paBrr4qHbr Ha paBrrbrx yqacrnax. O6qefi BanoHoMepnocrbro .flBJlflercfi ro,
rrro rraAenrre AaBJrenr{fl tro AJrr{He qepBflHa trBrrtrerctr cylruoft r{ETerpaJIoB,

Puc. VI.4. Cxeua o4uosaxo4uoro sepB.sra c rpeufi BoEaMt.

tqe nL - qr{cJro sou (yuacrnon) uepnnxa. IIpu BaMeEe AP u pemenuu
ypaBnerrrrfl orrrocr4reJrbno Q lolyurau 6onee o6qyro aaBr{crrMocrb:

l-* J Effirt#r o,

n r  L ;,> i  f f f f ia t
i - t  0a :

lcosec pr (l)12

lhi  Q)18

f l1 L:
,P r\. f 

'
K  ' z l J

t - l  0

Ha xaxrgolr yqacrne EepBsr(a I npuurzuaercfl HaK HenpepbrBnafl trepe-
MeuHa.fl BeJraqllna, ilpuqeM L, nsnxerca 4nranofr orAeJrbubrx yqacrxoB.
Aog nepepa6orxra lJraorMacc o6nsro rrpr{Merr.srorcfr o,4nocra4nËuue
rrepB.ffKr4 c nocroflIrrrËrM maroM r.r trepeMerruoù rlydnnoft nanana, cocrofl-
Iru4e rra Borr rrr4ranrr.fl, cxrartrr.fl u BÉ,rAaBJrl{BaHr{.fi (puc. VI.4). V ranoro
qepBflKa {yuxqltx ç (l) nocroflrrEa r{ Ee gaBr4cr4r or I rarc rr(e, KaH
{ynHqur,r h, (l) n h" (l) B Bouax rrrrraHr4.fl r4 BhrAaBJrr4Banu.fr.t rAe Dny-
6uua xauaila o6nrsso He Meuflercx. ,(na raxoro qepBflKa rrptr KorrcraEre
1( axcrpyanounoù roJroBnr{ [porrBBoÀr4reJrbrrocrb paBna:

,_  
d" teq (#+**"+#)

- 
+f cosec2r [# +'-W+#-]



IIpu onpe4eJrenurr noncrautbr K roronHy ycJroBrro pas4eJr.flrlr Ha
psÀ yrracrfioB pasJlurrrroù non(furypaqrlu r !,r.fr. r(a]fiAoro yqacrHa onpe-
ÀeJrrror r{oHcranTy k1. ftna quJrrrEÀpr,rqecxoro KaEaJrâ:

- nda
nt: 

T'f,Ç<

tge d - ArraMeîp ftauaJla; "L* 
- 4nuua KaHaJra.

,{nx Snrlrpyrouleù pelnerxlrl:

kz: (vr .31)

r4e np - KoJrr{qecrBo orBepcruft s penerr(e; dn - Âuauerp ornepcruii
B perueTHe; 0 - roJlrr[tEa peflIerl{r'r.

,{la nounuecroro fiarraJra c yMeubllraroqrlMcfl ÂuaMerpoM Ha BbIxoAe
Marepr.raJra:

(vr .32)

rge d.o, d1 - guauerpbl nonyca Ea Bxo4e tr BLrxoAe Marepl{aJla.
,{na rtonrqeBoro qI{JIlrHApu.Iecnoro r(auaJra :

nnrd$
- 

l28b

(vr.30)

(vr.34)

(vr.33)

rge -RH, .Ro - napyxtnrrù r,r Buyrpenurafr pa4raycrr rcoJrbqeBoro KaHaJIa.
,[rn HornqeBoro Kouaqecxoro r(auaJra:

,. lL (,Roô2 -,Rrôl)

"o:---616-

34ecr n't,o - noafrifuqueur, onpeAeJrfleMbrft uo ifoprvryne

2,3(an_-rR-r),z.rn t ô=, _ Ss:Atlgr_.ôz)__ ôf -,$ (vr.ss)'??o: (noàÉ;EF,s ?;ô; trF;ï;6JT;6'- 
:zôp;

r4e rRe, fi1 - cpe4utre paAl{ycn oxpyxtnocrlr Ea BxoAe tr BÉrxo4e r{oJlb-
qenoù q,eJrrt; ôr, ô, - roJnquua q,eJrrr Ha Bxoge I,r BËrxoge MareprraJra.

,{na qenenoro fiarraJla rrpflMoyroJrbuoro ra-r(JlulroBuÀHoro ceqenr4fl:

n^- -3n t/8dl
'-ù 

t28LK @8+ dodr* d?)

nn:#[ o*-or-jffi]

kr:#-

Itz:

(vr.36)

(vr.37)

rge bo - rilupaEa rlp.ffMoyroJrr,noù qenrai ho - TonrqtEa IrpflMoyroJlb-
noù qenu; b1 - Iurapuua HJIrrIroBI44uoû q,enui h! hs: roflnlr,r!â KJrll-
uonuguoù qeJrr.r Ha BXoAe 14 BbrxoAe Marepr{aJla.

,{nn xauana c [poI{BBoJrbHbrM lrotrepeqnbrM cerleElreM:

rr:z#o*
22/r

(vr.38)



rAe ,F - rrJrorrlaAb llofiepeqHoro ceqeHn.fi KaEaJra; PK -
Irr4fl r{auaJrai Lr - ÀJIrlHa Bbrrrp.sMileHuoro KaHaJra.

Odqyrc KoucraHry roJroBnr4 orrpeÀeJrflror Kar( cyMMy
oTÀeJrbHr,rx yqacTxoB:

ûepl,IMerp ceqe-

conporrannenraù

K : (vr.3e)

TaHranr o6paaou, npouBBo4r.rreJrbnocrb ar(crpyAepa BaBr.rcrrr or napa-
À{erpoB qepBflHa trr roJroBnrr. Ha plrc. YL', a noKa3aHa BaBr,rcr,tMocrr,
o6'reunoii fiporrsBoArrreJrbrrocrrr or ÀaBJrenrr.fl B roJroBne Ârrfl AByx

Puc. VI.5. Ipa(fuuecxue BaBrrctrMocrrl o6beMsoft trpotrsBoArreJrbgocrrr' er{crpyÂepa
or AaBnerrtrE n upo(pulupyroqeù ro.roune (a), a ranme AaBJreEtrÂ B roJroBne z o6reu-
noù npouanogureJrr,Eocrr or reMrreparypn uarepuana (6):
I - ErÂ roJroBnl4 c ooaruruiu ceqeH[eM; 2 - EJlfi roJ1oBr{u c MaJrbtM ceqeHrreM: t - Ârrr qepBfffta
c MeJrHuM r{aEaJroM; 4 - !,JrE qepBaHa c rry6ol(r4M r(aHaJroM.

rlepBffnoB 3 n4 c MeJrKr{Mu rly6oxnu BnHroBbrMr4 r{aHaJraMrr. Ftpunrre-/
I4 2 xâpanreprrsyror er(crpyar{onnbre roJroBnr,r c 6orbilrrM rr MailhrM ceqe-
III4.flMII.

,{na rononxlr c 6or},muM ceqenueu npo{r.rnrapyrorqeû ilIeJrr[ roqxa
.-/,, onpe4eJrfier pex{uru pa6orrr qepBflKa c MeJrHr{M fiaHaJroM, a rorrna
Bt - qepBgfia c rry6oxralr KaHaJroM. 9epnan c rrydonr,rM HarraJroM o6ec-
IIeqI{BaeT 6Onee nrrcoKyro [por,rSBoArlrTeJrbEocTb, IIocKoJIËKy conpoTr4BJre-
HI4E IOJIOBKI{ EEBEJII{HO.

,{nx roronxr4 c MairhrM ceqenaeM ilpoôtrrr4pyroqeft qeJrr{, orJrurra-
Ioll{eficfl BbrcoxrrM cotrporuBJreHrreM, îoqRrr C1u D 1 otrpeÂeJrffror coorBer-
crBel{rro pe?fir4Mr,r pa6orÉ qepB.flnoB c MeJrr(nM u rlydonrau r{auaJraMr4.
flpouanogureJlbrrocrb qepBfl Ka c uy6oxuu RaHaJroM peano yMerrEruaercfl
BcneÀcrBrre yBeilrlnenufl o6paruoro rrorofia. rlepnxn c Meirr(trM HaHaJroM
coBÀaeT 6oree nrrcoHoe ÂaBJreHr4e rr ilpe[flTcîByer yBeiltrqenuro odparuoro
Iroror(a. Tanranr o6paaou, naxqoû roJroBne coorBercrByer rrepBffH onpe-
4enennofi reoMerpr.rqecHoii {opunr, Koropbrfi o6ecue.{[naer Mar(crrMarrb-
uyroj upouaBo4rrreJr\Hocrb encrpyAepa.
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Bruggne uauenenufi TeMrreparypbr MâTeprdaJra B roJroBr(e r{ HanaJrax
IIEPB,flHA IIA AABJIEHI1E B IOJIOBKE IT NPOITSBOAI4TEJIbIIOCTb (TEMIIEPATYPA

T, ) 7r) noHaaano Ea prrc. VI.s, 6. B rou cilyqae,.RorÂa reMrreparypa
MarepriraJra B RalraJre qepBflKa rr roJroBxe o4rrlranoBa I,I paBlra 1r, pemlru
pa6oru âncrpyAepa olpe4eJlflercs rosHoft Ar. IIpu yMeubrrrerrr4rr,r reMrre-
parypbr B roJroBne rr qepBflKe Æo Tt ÀaBJIeHrre B roJIoBKe yBerusnrcfl Ao
BnaqeHr4.fl, orlpe4eJrfleMoço rounoii Br, Eo trpouaBo4rlTeJrbEocrb rrpar(Trr-
TIECfiII gE II3MEHflETCfl.

Ecnn reuneparypa MareprraJra B r(alraJle rlepBfffia paBrra lr, a renne-
parypa B roJroBxe trorrr4al4Tc.fi go T 1, rrpolraBoArrreJrr,Hocrb yMeubmr{TcÊ
Âo Buaqeur.r.fl, onpeAeJr.fleMoro roqHoù Dr. Ecnrr ïr{e reMneparypa B ro-
JroBHe paBua T2, à B qepBflHe 1r, uporaaro4rrreJrrHocrr rloBbrcrrTc.fl Ao
3HaqeHrr.fi, coorBercrByroqero roune cr. cne4onarerbrro, IIporrsBoArr-
TeJrbHocTb ÀJrrrEHbIx qepBflKoB I{ rrepBflKoB c MeJrr{r{M r(aEaJroM Brraqr4-
TeJIbHO MeHbrrre SaBrrcI{T or reMneparypbl pacrrJlaBa, qeM rrpor{sBoAr,rTeJrb-
Hocrr, Koporr(rrx n 6onee rryooHux rlepBflnoB.

flpu ancrpyarrrr repMolrJracroB noBepxuocrb BbrAaBJrr{BaeMbrx rraAe-
ruii eanucr{T oT BeJrr4qlrHEI Hatrp.fl?fieur{fi cÂBr{ra. Ilpra norrrurenlrblx
Hatrp.srxenrr.flx c4Brlra troBepxuocrr raa4enuii rloJlyqaercfi mepoxonatoù
14 r4cnptrBJreEEoft. Ipaguenr cKopocrrr pactrJraBa B EaIrpaBJIeHnu reseHl4ff
paBerr:

du
- - : l t ' t '

'ar

IÀe r - paÀIlaJIr,HOe paCCTOfHEe' [eptre]rÂIlRyJlflpHoe HatrpABJIeHIItIO
reqeHuEl k - peonorilqecHllû trapaMeTp pacllJraBa; T - Eatrp.fl]r(elrl4e
cABrrra n rm6oË roqKe rroroHa; v - floRasareJlb crerleEû, xapaHTepl{3y-
roqufi csoricrsa Marepr4aJra.

flonaearerr crerregrr It qrdcJrer{Ho paBelr Bnaqeuuro nepnoii ilpoûB-
noAuoii Synrtquu, onpeAeJlflroq,efi aanzcur.{ocrt Jrorapl{$ua rpa4r.reuta
cxopocrr'r ot uorapra$Ma rrarrpfl)r(eurltff cÂBrrra. ,{,nn nensroronoBcl{rrx
r x u À H o c r e r i " t : 7 - 4 .

,{na onr.rcanvtr Bceft npunofi Teqenlr.fl TepMouJlacroB npr{Meunerctr
ÀByrrJrerrHoe cTeneHHoe ypaBr{eElre:

du

fr tr+ c{*t) (vr.41)

IÂe Fo - npeÂeJlr,Eoe SHaqeHI{e BffBKOCÎII IIpII MI4HI{MaJILHOM llallp's}fie-

Hr{I4 CÀBr{ra; c - KOrrCTarrTA, He 3aBrlc.flq,aff OT TeMtrepâTypbr.
IIpu unterpr{poBanl{Ir ypaBrrenrdfl (VI.40) Moryr 6nrn, onpe,qeJreubl

trapaMerpbr k u k' rrB BaBl4crrMocreit rrcrr4lrlroto r4 a${eHtrannoro rpaAr{eH-

loB cKopocrefi or naupalr{eErr.fl cABrrra. flaparr,rerp k', oupe,qeleunuii upu

Bnaqenr.ra v > 1, orJlrrqaercf or ft:

(vr.40)

dr

4k
I t : :

1, -L3
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,{ln onpege Jrerrr{fl o6reunoro pacxoAa qepea ancrpyardonrryro ronoBxy
neo6xo4rarr,ro anarr a{Sexrr4Bnyro Brranocrb pacrrJraBa par r. €. BflBnocrb
IIpn onpeÂeJrerrHhrx cHopocr,qx cABr{ra:

^  A P Ku : -t F r

Cnopocrr.r cABLrra orrpeÀeJr.trIorcfl. Ailfl, Tex xte yqacrnoB roJroBr(r{, qro
r{ r(oHcraHrr,r reoMerprrsecfioË (poprrln k1, lt2, kr, . . ., fts. Cnopocrr{ CABr4ra
ui(s cen-t) Moryr 6urr, onpe4eJrenlr no {opuynalr: 

-

ÂJr.E rlrrJllrHÀpr,rqecHoro fiaEaJra

(vr.43)

(vr.44)

(vr.45)

(v i .46)

(vr.47)

(vr.48)

(vr.4e)

(vr.50)

32Q
uL : - f rÈ

Ânfi HoEl{qecHoro fiaEaJra

vZ:

AJIff KOJIbIIEBOTO qlIrr.rHÀpnqecfi oro KarraJra

5,588
n ( ,R" f  .Ru)  (Â ' r -Æu)z

Âng aoJrÉqeBolo HOHITqECKOTO fiAIIAJIA

22,32Q
n (116f r11) (ôr*ôz)r

ù Z :

ÀJIE lrpflMoyfoJrblroro qeJreBoro HaIIaJIa

5,580
u5: -  

bh2-

AJrfi r(JrrrEoBr,rAEoro qeJreBoro HaHaJra

11,t68
"^o:-b (hr+iF

AJIff Harrana trpor{3BoJrËHoù {oprvru

O 6o suaseuu.fl , trprrg.fl rÉre r ifoprr,ryn ax (Y I. 44) -(VI. 50), arrarrorr4qnbr
rrprrre4eunbru n Sopruynax (VI. 30), (VI. 32) - (VI.34) n (VI. 86) - (VL 33).
- 3{SenruBuyro B.flBnocrb lre orrpeÂeJrflror rro cnopocrrr c4Brrra r{B rpa-
(puxor, rrocrpoeunr,rx ÂJr.fl paaruqubrx MareprraJloB B BaBrrcr{Mocrrr or
TeMrreparypn (puc. vI.6). Bsanocrt repMotrJracroB saBr4cr{r or reMnepa-
Typbl rr MoneHyJlspHoro Beca' yMelDrua.Ecb rrplr FrarpeBaHLIr4 Marepr4aJra
u cHr{rr(eHr{rr MoireKyJrEprroro Beca. flpra orcyrcrBr4r4 yHasanuux rpa{uue-
cr(r{x saBr4cralrocreri AJrfl nepepa6arr'rnaeuoro MareprraJra as{enrznnyro
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B.flBnOCrb OrpeÀefiflror ilo ÔopMyilaM. flpu BÉIÀaBJIr4BaEr,Itr rlJracrllÔI4qr{-
poBaHHoro uoJrrrBrirHr{JrxJroprrAa rrepes qrrJrIrH/Ipl4rlecr(r4ri KaHaJI roJroBr(r{:

lruft 
1 -vo

(vr.51)Pg :

rÂe pr - B.fl3nocrr, ilpr{ reMrreparype BbTAaBJI[BaIilfl; R - paÂI4yc Ha-
HaJra; vcp - cpeAHfl.s cHopocTb Br'rÂaBJrrrBalrl{ff; "\t0 - peororr{qecHafl
r(oHcrarrra Marepr4aJrâ (4nn nnacrlr{zquponaHlroro lloilflbuHflrxJroprrAa
\ ro -  0,303).

\ 2 8
\ 2 1

"È t  &

ë \  "s*ry
n

J 4 i  t o z  z  J + a  t o r  e  3 4
Crcpocmt câ6uea, cer'l' " - r - - " -

Puc. VI.6, Sanracunocrr' a(p([entrmroir BsBRocrE tro-
Jrrgrr.rJresa rmanoft trJlorsocrlr or crtopocrtr . cgBtrra
trpE pa3ûtrtllrl,rx reMÛeparypax:
l - 1 3 0 0 C ;  2 - 1 b 0 " C ;  9 - 1 7 0 " C ;  4 - 1 9 0 0 C ;  5 -
2 1 0 o C ; 6 - 2 3 0 ' C .

flpu BbIAaBJIrrBalrpIr{ troJII4BrrHuJrxJroprl4a rlepeB rrJIocKou,eJIeByro
f oJroBr(y:

Ps=
puhIuo

(vr.52)

ut;* (+ +')'

2t-,toyt-vo (* * r)t-u"

rge h^ - ToJIrrIlrHa trleJlrl.
,{rir upaxrusecnux pacqeroB y4o6ua {oprrryna, floilyrlesHafl B peByJrb-

rare coBMecruoro peileurrfi ypannenraft (VI.23) u (VI.26):

a:(r+fo)' (vr.53)

rge o, Ê, T - rtoHcrauTbr rlpflMoro z o6parnoro [oror(oB r{ rrorona yrerlnr.rt
oupeÂeJrneMue no fropuynau (VI.t7), (VI.tB) v (YI.22); K - o6u1an non-
crarrra reoMerpr4rrecnoù {opruu roJroBnl{; n - v.fr.clro o6oporon qepBflxa

B eArrHr{r{y BpeMer{r{.

Ilpnuep. Ha excrpyqepe c AtraMerpoM rlepufiHa D : 63 il,rt. v AIrvIEoit L :
: L580 nn, paÂtraJrÊ,rrbrM BaaopoM MeE{Ay rpe6neu qepBffKa i.r qu;ruu4potu
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ô : 0,1 .rar, rrrûptrIrofr rpe6uc e : 6 nn, rtraroM BtrIrroBoro RaHaJra t : 63 nn
tr rfiyfiugoit Hauàna h :" 5 un, o6qnM colrportrBrreglreM npoibr.rlrpyrcqofi ro"loBr(rr
K:- I05 tLtû' rlpfi cfiOpocrl{ BpaIqeHLIE rlepBslia n:70 o6f .uun IlsforoBJlflIorc8
rpy6br ilB trorûarureut Br,rconoft rlJrorlrocrlr. Oupe4erutl ofir,errnyto flpolrgBoAn-
Te;rÉ,Hocrr, aRcrpyAepa fiprr IrocroÂIrEÊrx rtrûprrEe u rny6une RaIraJIa oArroBaxoAEorG
q e D B f f K a  ( m :  \ \ .^ 

P e ur e H n'e, Vron uanuosa BrrlrroBoft JIunEE rrepBrrna:

t t 6 . 3
e: arc te ;n*: arc ls *AE=T: arc ts 

EIAGï_A5 
: arc 1s0,246

e:  19" ;  s in  g :Q,326;  cos  g :0 ,946

Itoncrasrrr troronoB d, F fr T ollpe4erlfleM ro (bopMyrral{ (VI.t7), (VI.18) n
(vr .22) :

8,14.1.6,s .0,5 ($ -o,o)  o ,sæ,
:25,2 cng

2

/  A 2  \
I  .0 ,58 (  " i "  -0,6 )  0,326.0,946

\ 1  /

12. t58

3,14' .6,32. 0,018 . 0,346

:1 ,16 .  l ] - t  cns

1 0 . 0 , 6 .  1 5 8
:  1,42. l0-7 cnï

fl p onan o4uteJrbrrocr b er(crpyAepa EaxoAr{M uo ([opuyne (vI.53):

a : 25,2.0, t05.70
1769 çysfnun

0,105+ 1,16. t0-4 + 1,42. l0-7

flpz nrornocru 0,0009 nalcns tronyqltM Q :95 nalu.

Bepuxap4rou, IlleuHeneu, Man-HeJIBtr' BaJramoBrrrr{ rr Âpyrr{Ml{ rlc-

cJIeAOBaTeJlflMr,r IIpeAJrOffierIEil ypaBHeEI{fl O6çeunoù IIpolrsBoArrTeJIbIrocTrlt
oÂHoqepB.srrEoro 9KcTpy[epa [pI4MeHIrTeJIr,HO n UBOTepMIIqecKoMy r{Jlrr

aAua6arllqecKoMy trpoqeccy. Srra ypaBlreHrrff B uBBecrEoii crerreHr4
yqr,rTbrBaloT alroMaJrr.rrc B.flSnocrrr pacllJraBa, Ho fre yrII{TÉrBaIoT oco6eHHo-
creii peailr,Horo npoqecca SncrpyBvlv- - Hailusuff TenJIoo6MeHa I{ BJrIrfl-
Hrr.fl rrapaMerpoB Ilpoqecca Ha AJrr{Ey 3oHr,r Aosr{poBarrlrtr c yqeroM sa3o:
Bbrx nepexoAoB MareprraJla.

Oanrlrqecnafl AJrrrHa aolrr,r AoBI4poBaErr.Ê onpeAeilflercff KI{IrerrIKofr
npoqeccoB trJraBJrerrr4.s r{ cyqecrBeElro SaBr4cldr oT TeMrreparypEoro pe"

?fir4MA r4 rrporrsBoAr4reJrbHocrrr eKcrpyAepa. Mo4enrurrii upoqecc sncrpy-

Aepa B cooTBeTcTBr4Ir c B3r'JI.sAauIa Ta4ruOpa I41 ero rtrnoJlr,r MoEter 6brTb

rrpeAcraBJreE cJreAyrorqrrM o6pa3oM. Cnaqana Àilf Bhl6paHHoro pe?firlMa-
paccTrr,rrbrBaerc.E o6selruas npoI4SBoÀI4TeJIbHOCTË sOIrbr AOsr4pOBaHI{9.
Sareu no o[peÂeJreHHoË nporraBoArrreJrËEocrn rrpr{ Ba4alruoii reMlepa-
rype rIuJIrrEApa ollpeAeJrfleTcs cyMMaplrafl AJIT,IHa sOIr trJlaBJle-\ryrfl rt rlrIra-
Eufl. flocre gToro ollpeÂeJlfiercfl AaBJIeEI{e Lr rerlileparypa pacrlJlaBa

Ea BhIxoAe r.rB qepBsKa.

Bonrnrofi rllrrepec [pe4craBJlflIor BbrBeAeunue TopuepoM ocnoBHhre
ypaBHeHl{.fi OTaTIIKU IIOJII{TpOII4EOCKOIO trpOqe0Ca âKCTpyBtrII' yqI'IrÉ'IBa-

IOrrIr4e arroMaJrr{Io Bfl3r(ocrr4 pacrlJraBa rroJluMepoB, EaJrur[ae trpoqeccoB

p :

*
&
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IIpg pacqere Heo6xo4r4Moù AJrfl pa6orbr ancrpyÀepa Morr{Hocrr,r,
norpe6rxeuoù B BoHe AoBr4poBaurr.f i, paccMorpr4M BuaqaJre yqacron
paaBepuyroro cepBrrnâ 4lunoù dz a nanpaBJreulrr ocn z c B.trBnocrbro
MareprraJra p. Nloquocrb, pacxoAyeMafl rra aroM yqacrne, olpeÀerrtrercfi.
IIO ypaBHerrr4lo:

dN1:Y 6Pt (vr.54)

TeIIJTOOOMeHa, SaBI4Cr.IMOCTb B.E BK OCTII paCIIJIaB a
cTBOBaErre $asonnrx I lepexoAoB, cBf lSaH4brx c
BaHHOIO Inlarepra;ra *.

ft contaneurrlo, cJro?nuocrb
€MOrO Ilprt BrrBoAe yr{a3aHHbrx
Ilx B Eacro.flrtrefi rraBe.

or reMrrepalypbr r.r cyqe-
rrJraB JlerrtreM rpaHyJrr,rpo-

MAreMaTr{qecKoro ailnapaTa, [prrMeHfl-
ypanuenuù, He rroBBoJr.f fer paccMorperb

(vr.55)

(vr.56)

(vr.58)

(vr.5e)

rAe 7 - cxopocrr, rrepeMeq,enuir qr,rJraEÀpa orrrocr{reJrbHo rrepB.sxa;
dFt - crala, neo6xoArrMa.s ÂJr.fl ÀBr.r)fienr{.a qacrr{r{br Marepr4aJra uo Hatrpa-
BJIeHT{rO BeHTOpa cKopocTr.r.

Cuna dF, paBua rrpor4aBeÀenr4ro cABr{ramqrrx Earrpfl}r{enr,rrî r4 aJreMeH-
rapnoù rr;roqaAr.r dAr,na HoropyroÀeùcrnyror ârrr rrarrpfl)r{enran. flpra arou
coclaBJrflIoqa.fl ctr4Jrbt, geficroyroqeù n nalpaureHr.rr4 ocv. z Br{rrroBoro
xanaJra, Molr(er 6nrrr uafr4elra tro ypaBuenrrlo:

dFz:dFL cos q:S d. ,41

r4e ,S - Harrp.s?treulre cABrrra. ,{la HbrorolroBcnrx mu4nocreû

s : p ( + )'  
\ d !  t

B peay.nrrare coBMecrrroro perneHr,rfl ypaBrrenrrft noryvuu:

drul:#- (#)^' (vr.57)

Ans ygo6crna rrpaHrurrecnlrx pacqeroB qenecoo6paeno rrrrotr{a4b
cJArvt cnopocrb cABr4ra d,uld,y Bbrpa3rrrr, B BaBr/rcr4Mocrr,r or reoMerpr4qe-
CKI4X napaMeTpoB sepBrlKa II trepeMer{rrbrx aHclrJryaTar{r{oHHr,rx BeJrr{qr{H.
f,Iocxorrny [prr Bpaq,aroq,eMcrr qrrJrrruApe v HerroABrlrE{HoM qepn.sne ueo6-
xo4rruufi AJrfl Bpaqenr{fl Kpyr.flq,r.rû uouenr otrpe4eJrrrercfl cxopocrbro
cÀBr4ra y rroBepxuocrr4 rlrrJrr4HApa (y : b), ruoxno He yqurr,rBarb ee r4BMe-
Heur4e uo rny6lme BrrnToBoro RaEaJra.

B peaynrrare gu$SepenrlrrpoBarrr{.8 ypaBrreunn (VI.5), orpeAen.E-
[oqero cxopocrb s rrodofi roqne rrepB.flr(a, rroJryquu o6rqee ypaBuerrrre
IJrfl cr(opocrrf c4Brrra r{Jrr{ rpaAnenra cxopocrtr rra Jrrodofi r.rrydune:

/  i lu \  V-
| - I :.---a-
\ dv /u-n h

Srenenrapnafl rrJroqaAr d,A, pâBHa:

dA1--w d.z: nD sin g dz

* P. B. T_o p u e p, MareMartrqecnafi Mo4errË florurpotrEqecxoù erctpyenr
rloJruMepoa, <Mexaur.rxa ronuMepoBD, N! 6, 1095 (1970t
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l lo4cranran B Bbrpa?neune (VI.57) ypâBrreHrrn (VI.58) u (VI.59),
iloryquM:

d. \ , , :  
nDY_v.Fs inq  

d ,= , ,  
nDV" ioQ 

do-  / r c o s e  o c o s q  ' (vr.60)

Ans upeo6paaooanraa {opnrynu (VI.60) neo6xo4uuo BbrpaBrrrb
AJrr4rry yqacrna KaHaJra d,z uepez AJrI4Iry qepBflKa rro ocu d,I u cxo-
pocrr.r V, V" qepea cxopocrb Bpauleuufi qepBflHa:

dz: dl lsin g

V r: nDn cos q

V:Vz lcos  çp

B peayrrrare ypaBrreur{e Morqnocrrl trprrMer BrrA:

(vr .61) ,
(vr.62)
(vr.63),

(vr.67)

(vr.681,

(vr.70)

23t

aNr: nsDsh"zt' dt+ g:?+W!:! de (vr.64)

' Bo nropofi sneu ,ipuu".""" (VI.64) BXoAflr Bce cocraBJrfirorqr{e
npEMoro rroToKa, floaroMy

s.,

(vr.65),

rAe Qn - BeJrr4qr{Ea rrpfiMoro lloror{a.
,{nn onpe4eJreur{.fi uonsoii Morrluocrrr dlf neo6xo4r4Mo paccqurÉrBarb

ran)fie Moqrrocrb dN r, pacxoAyeMyro B r(oJrr,qeBoM Basope ô Iuerntrly
rpedneu qepB.flfia r{ BHyrperrHeù lloBepxHocrbrc qr4JrrrEApa:

d.N:dMt*dNz (vr.66),

Illupuua rpedna B rranpaBJrenvrrr oct u paBrra e cos q. Ecrur ne rpra-
III4MATI' Bo BHI4MaHIIe yBeII,IqeHIIe ÀaBJIeHItfi B SaBope, CKOpOCTb CABI{Ia
paBna Vrl6. Taxnru odpaaolr:

ii
m'&
6

$i
$,
t:sr'
jl

*

ar,:n'??n"t, dt-  ô t g ç

Çne4oearenrro

O* _ nïDsnzU .- . Qn . n2[27722P --

h  
d L +  

" o i , g " d P + - - d T g q \ d r
B pesynrrare rrrrrerprrpoBanr4fl ypaBneur4fl (VI.68) [oJryrrrrM:

L L L

/r :ne712l"+d,+J *h- d.ntnznztffi * (vr.6e)
0 0 0

Ec.ru uepnan c rlocro.trHnbrMn paaMepaMr4 KaHaJra pa6oraer B r{Borep-
Mr{qecKoM perfir4Me, paSMepbr qepBfifia I{ B.ff3r(ocTb rroclotrrrHbr Iro AJrrrHe
qepBEHa. Tanralr o6paaou:

* nlP9fitr1L , Q" AP , nzDznzepL
rt : -----Ë- -r 

coss q - --T 
tg A-



tr4a ypanuenran (VI.70) cJreAyer, qro rpr.r yBeiluqeur4u ÀaBJreur.rfl paoxo4
Snepruu Bogpacraer, B 6onr,mrrrrcrBe cilyrraeB BflgKocrr, TIBMel{flercg
IIO AJIr4rre qepBflHa, oÂHaKo rrocTpot4Tb KprrByro r43MerreHr.tfl Bfl3nocîr4
oqeub rpyAuo. Iloarouy Ea rrpaftrrrr(e ypaBr{enr4.s odrelruoii rrpor[BBo4r(-
TeJIT,HOCTT{ r{ MOqEOCTT4 OnpeAeJrflrcT B SaBrlrcrrMocTlI oT cpe4ueft Bfl3nocTr4:

(vr .71)

flocre noAcranoBr{r4 ypaBueur{a (VI.71) B Bhrpa}r{enne (VI.69) rroJry-
vurrr {opuyJry MotqHocrr{ B BaBr4crrMocrr4 or cpe4ueft B.rr3Kocrr{:

*-(""o;* )rr,.o+*# *(ff i) r*"0 (vr.72)

. Heo6xogrrMa.fl ÂJrff npr,rBoAa rrepB.flKa Morqnocrr, N (n nem) lro?fier
6url raxxe olpeÀeJrerra rda anepreruqecnoro dananca ar(crpyAepa:

N:32.  10-60c (To-To) (vr.73)

rÀe Q - nponaBogr{reJrr,HocrË ancrpyÂepa, nefu; c - retrJroeNrnocrb
IrarepnaJra, ôtrcl@a.apaô); Zo - reuneparypa pacrna'na, "C; To - reM-
rreparypa Barpyx{aeMoro Mareptrara, oC.

Vpanuenve (VI.73) BbrBeAeHo uB ycJroBr{fi, rrro EarpeB }rareprraJra
ocyu1ecrBJrflerc.fl roJrbno Ba crrer pa6orrr crrJr rpenlrfl ra o6qraft HoeS{u-
qr{errr rroJreauoro 4eficrnun axcrpyAepa paueu 80% (nnnrouan 4onrc
pa6ornr Ea rroBbrrneurre AaBJreHvn, pannyrc 7o/o).

B conpeuerurbrx cnopocrnbrx (aarorepur,ruecnrax) encrpyAepax Ha-
pymuuft o6orpen rrcnoJrbayercfl rJraBrrbrM odpaaou ÀJrfl paaorpeBa Mare-
prraJra rrepe4.nycnoM ar(crpyAepa n pa6ory r,r ÀJrrr noMtreucarlrrrr rerrJro-
Bbrx Ilorepb B or(pyffiaroqyrc cpeAy. O4uano ecnrr cnopocrb Bpaqerrr4rr
qepB gna Iruffi e yp oBrr.fl DnouoMrrqecnr4 rleJrecoo6paauoli cnop ocrrr Bp arqe-
Hrlff, To B TerrJroBoM 6alance BncrpyÂepa Heo6xoAr4Mo yrrr4rbrBarb rr Ha-
pymunrù o6orpen.

$ 3. KOHCTPYKTI,IBHbIE OCOEEIIHOCTIT OCHOBHbIX
YSJIOB I4 ÂETAJIDÛ EITCTPYNEPA

I{ e p a .fi n r{. B sanzcrd}rocrr4 or rrrrra oncrpyArrpyeMoro
MATepLraJra a KoucTpynqufi rrcAerrtrfl., r4EfoToBJrfrwTctr oAnosaxo4urlè
tr M'HOrOSaXOArrbre qepBflKr4 c rrocTo.flEEbrM Ir rrepeMeHHtrrM rrraroM, c rro.
oro.flHrroir II trepeMerrHoù r.nydrauoii Hauala. ,{nn nepepa6orHu repMorrJrac-
ToB rlpriMerr.slorc.E TJIaBHTiIM o6paaou qepBflKr4 c rrocro.sgrrbrM rrraroM r[ rre-
peuennoû r.ny6ranofi r(auaJra. Maurranm c rar(rrMrr qepBflr(aMrr 6oree npo-
rtaBoAIareJrbHbr, qelr excrpyAepbr c qepBflfiaMr4, rrMercq,rlMr4 rlepeMeHHbrrT
mar. Itpolre roro, qepBflr(u c lrocro.trHrrr,rM IrIafoM 6o.nee npocrbr B lrBro-
TOBJIEEI{I[.

Or xoncrpynrlrrr{ rrepBffHa BaBrrcrrr Berl4quua crerreHrr cx{arr{-E Mare-
pl{alra, T. e. oruoluenrae odteuoB Br4rrroBhrx KarraJroB Ha yqacrxax o4rroro
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Ilrara B BoEax IInîaHtrfi u BbrÂaBJlrrBaHr4rr. o6brqrro 3Ta BeJIr4qI[Ha IIâxo-
Avrrcf r .  B r r r { repBaJre or  1,5:14o 5:1. , { ra uepepadorHn nonnone{ranon
14 rroJrrraMrr4on ueo6xo4uurr 6o;ree BÉIcoHr{e anaseuu.fl crenenrr c}r(arrr.E,
a rrprt [por{BBoÀcrse ra6enrunrx nagerurii u rrJrenrr{, HorAa rpe6yercn
rroBr,rlrerrEoe AaBJrerrr4e gr(cTpyBrrr,r, trpr,rMeHflroT 6onee nzanyro cTerreEb
clr{arI{fl,

,{nr naparuerpuqecnoro pacqera qepBflrrrr},rx axcrpyAepoB rrpuMe-
u.rrercrr reopr.rfl MoAeJrr{poBaHrd.fl. Nlo4e;rzponaur,re BoBNIo)nHo rrprd pa-
BeHcrBe lqacrura6os Mo4eJrr4poBauraa rnyduuhl KaHaJroB qepBflnoB r rdx rtz-
cra o6oporou (4na MoAeJrrr r{ ilpoexrrrpyervlofi uamuurr). B arou cJryqae
AOCrrrraeTc.E paBer{cTBo rpaÂrreHToB cKopocTr,r r4 Bfl3r(ocTrf pacrrJraBoB
B KauaJrax qepBflnoB MoAeJrrlr rr Marrrrrur,I, a ran?fie paBerrcrBo MacrtrTa6oo
Mo4eJrrrpoBanvfl B Borrax c)fiarr{.fl, rrJracrr4xarlr{u rr BbrÀaBJruBaung *.

PeHorr,ren4yeMbre AJr.s nepepa6ornr4 rroJrr4ârr{Jrer{a ilapâMerpbr rrepBfl-
HoB rrprrBeÀenbr B radl. VI.1. fnyduna Br4uroBoro xaHaJra qepBflHa, KâK
I{ noucrpynrlufi B qeJroM, BaBr,rcr4T or nepepa6arr,rBaeMoro MareprraJra
z upo{urupyeMoro rra4eJrrrfl, a rar(E{e or oco6eunocreit ronxperrroro
Texnororr{secnoro ttpoqecca, Menr,uras rnydrana KaHaJra pexoMeuAyercs
AJI.fl rr0JrrraMr/rAoB II ilOilUOire+r4IIOB, a raH?I{e nprr npouSBoAcTBe rpy6, paa-
Jrr{qnbrx upo{raneù, JnrcroB rla repMorrJracroB. Inydoxraù HarraJr cJreAyer
rrprrMeHrrrb npr{ nepepa6orne troJrrrBrrHrrJrxJroprrÂa yr. ilo.[rrcrlrpoJra,
a ranlr{e ilpr4 rrporraBo4crBe rpanyJr z Ha6enlnnrx r4a4eJrrrfi.

Ta6.ttuqa VI.7

foonrerpraueeftue napauerpr,r qepBÂRoB (n nnl

IlramerpqepBsHa

IryOuHa
fiAHAJIA
B  S O H E

TIIITAHl{fi

fry6I.IHa fiaEa.Tra
B BOHE

BbIEABJI'4BAEI4E

mfipu]ra
rpeOHrr

32
45
63
90

t25
160

32
45
63
90

125
160

f)

8
9,6

tl,2
{3,5
1 5

t s
, 4

2 . R
e 9

J , /

3,8
5
6,3
o

t2
, t5

Eonrmoe Buaqeulle 4nn o6ecueqenu.fl KaqecrBeurrorî pa6orrr axcrpy-
Àepa rrMeer paaMep HoJrbr{eBoro Baaopa Me?nÀy rpedneu qepB.flHa rr BHy-
rpeuueii rroBepxuocrbro rlrrJrrruÀpa. flpra ynenr.rqenuoN,r BaBope rroBbr-
Irraerc.s a{frexurnuocrb cMelrrenrrrr Marepr{aJra, Ho yMenbrrraercfl BeJrr{-
qrrua no4aqr{ Marepr{aJla, rafi KaK Boapacraer rrporrrBoror( (yreuna)
MareprraJra. O6r,rsno ilprrMeHflIor rrepB.rnrr c rrocroÂHubrM Arlar{erpoM rrpr,r
BaBope Me?r{Ay cepBflRoM u r{r.rJrrlrr4pov0,002D (4na 6orruux) u 0,005D
(g.irx ua;rnrx) gnauerpoa qepBffia. flplr nepepadorxe uareprraJroB c HlrB-
Hoû sgaxocrbro paclJrana (nonuautrÂbr, Henoropbre copra uonraarl.rleHa)
Baaop ÂoJr?r{en 6brrr, Mr{HlrMaJr},Hrrlr (go 0,1 ttn).

* B.. A. _C n I u u, MogenupoBaurre qepBflqrrbrx Marrrrru, C6. <O6opygoBarr[e
g;ra rrepepa6ornlr noJrrruepor), Ftnen, tr{a4. <Texuixa>, 1964.
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Baxunru ancnJryaraqrronr{r,rM {aHropou flBJr-Eercfl nexwuuna LfD.
C.ne4yer orMerrdrr,, qro rlpu yBervqcnrd[ AJrr{Hr,r 

-qepBflKa rroBbrlfiaercfi
r4lrrelrcl{Bnocrb rr rrpogoJr}rilrreJrbrrocrÉ, TerrJroBoro eoe4eiicrBr.rfl I{a Mare-
pI4aJI' CKOpOCTb BpaIqeHILs qepBflRa I{ [pOI{3BOAI{TeJILHoCTI' 9KCTpyAOpa
npu oAHoBpeNroHHoM yBeilf iqennrl uorpe6raeuofi npuuo4oM MorqHocrr{.
Bolee Koporr(rre rrepBflRr,r per(oMenÂyrorcn nprr rrsroroBJrerrlru rpy6, nrr-
ÀyBlrrùx raa,qenraii, Herrpepr,rBrrnx npo{lrneù, ilucroB. !,rurnnrre qepBflnfi
cJreÀyeT trprlrMeEfi Tb n drrcrpoxoAHbrx EncTpysr{oEEbrx ycrarroBHax, [PeA-
HaSlraqer{Hr,rx AJr.E rrpo'rsBoAcTBa rrJreHoK, BoJronoH, fparryJl, rlor(pbrTr.Ifl
6yuaru r4 TKaEr4 illenxoii, a ranlr{e 4ln gy6nupoBarrra.fl rlJreHor( r[ rraJlox{e-
Hrrg flJlacrMacconoù r4aoJrflqr{rr lra rrpoBo4a ra xa6e;rg. B 6onlmrancrne
cilynaeB cepBrrn r.rMeer nocrofirrubrit ilrar, paBrrr,rft 4uaruerpy.

Psc. VI.7. Itoucrpyxqnn qepBffKoB gnx nepepa6orntr rrJracrMacc:

a - qepBfiK c Hopornofi aouoit cxaur.E u IJrrrHHbrMlr BorraMrr nr,rranr,rfi r{ BbrÂaBJrr,rBaIrun; 6 -
gayxcragzfimril qepBfiH c aoEoû AeHoMnpeccnil; s - cleqlraJrbrrbrfi ueponH c ÂByMÂ BtrItroBbrMlr
fiaEaJlaMq;
, -Bbrxo [Hoû] . . ^aE.a ' r l2  -RoHeq BxoÂI roro  r (aHaJra ; . '  -Har ra f ioBhrxoAHoroHaHaJra ;4-BxoE-

uoii ranan; f - goHa III{raEr{E (aarpf,aru); f.f - B_ofia c}fiarl4.s; -[ff - aona EoBIrpoBanI{E; .fV,
y - soHa AeftoMrlpeccurr; yf - SoEa c'fiarrrE; ylf - soHa BLIAaBJrr4BaHr4rr.

B Houcrpynqrrra qepBflKoB paaJu{qarorc.E Tpr{ Bonbr: filrrâHr,rfl, cxta-
Tr{fl, BbrÂaBJrr{BaHr{ff.. Ha puc. YI.7, a rroKasaE paclpocTpaueuulrù uep-
B.flK, rrMerotrgrii upornxteuHyro BoHy lrr{raHr{.fl 1 c nocro.snnoii rtydrauoù
Br{}rroBoro KaHaJra 4nranoii 13D; HoporKyro sorry c}nârr4fl /.r, 4lr,Ilra xoro-
poii cocraBilaer (0,5 - L)D c repeMeuuoù rny6rauoft xanana; sorry BbrÂa-
BJrr4Banrrfl III gtrur'oft 4.0D c uocro.ssnoft rnydranoù Hapeanrr. Tanoù uep-
B.flK rrpr{Me:uflerctr rJraBrrbrM odpaaou ÀJrrr rrepepadornu nonraone(frauon.

B ognouepB.sqrrblx ar(crpyAepax rrcrloJrbayrorcs npeuMyqecrBeuno
o4nocra4ufiIrbre qepB.sxrr, y Koropbrx npoqecc uracrrrr{aqr{u Ir BbrÂa-
BJrrrBaHIrfl Marepr{aJra ocyqecrBJrflerc.fl B oAr{y craAr4ro. Tanue qepBflHrl
To)fie MOryT I{MeTb BCe TpI4 HaBBaHEbIe BI'IUIO SOHbI I1ÎJII{ TOJIbRO ABe SOHbI
(untanun-cxarvfl, rr BbrAaBJrrrBanilfl), mru. oAEy coBMeq,eHrryro BoHy.

.{nyxcraguiiur,re cfleqrraJrbrrbre qepBflKrl nplrMeH.flrorcfl o6r,rsuo Àrfl
Àeraaar{r4rr ra o6esnoffir4Baurr.fl Marepr{aJra B nlloqecce axcrpyaura. Oun
r4Meror Boubr AexoMtrpeccurl r{ BanyyMHoro orcoca B rlr{Jrr.ru4pe (puc.
YI.7,6), T. e. Bcero ceMr, BoH: rrr4ranr4.fl.I, cxarran "f,f, goaraponanna
111, 4enonrpeccrrm IV-V , cx{arrr.fl VI u nwgaurr4Baur4.fl 711. Bnaro4apr
SHarrrrTeJrbIIoMy yBerr4qeHr,rm oo1t'eMa BrrrrroBr,rx HaHaJroB B sorre'y
orBepcrrle Anfl Bar(yyMnoro orcoca B quJrr,ru4pe gxcrpy4epa ne aa6r-
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Baercn MâTepIraJroM, Crerrenr AenoMnpeccvm, T, e. orrromenue o6renop
BT{HTOBbIX IçAIIAJIOB IIA YqACTKE OAHOTO IIATA B SOEE AEKOMIIPECCITI4
r{ B BoHe BbrAaBJrr4Barrufl, o6uvno panna 3-5.

Itax orMesaJrocb Bbrme, rroBbrrtreur4e nporlaBo4ureJrbuocrrr âKcrpy4e-
poB Mo)fieT ÀocTaraTr,cff rryTeM yBeIr{qeHrdfl AuaMerpa, ÂJIr,rHbI rr cHopocTr4
Bpatqenr.rfl qepB.fl Ha. O4nonpervrenuo c yBerr4rreurreM af{eHrunnofi 4nuunr
qepBflKa o6r'rsno yMeHbrrralor rnyduny xaHaJra B Sorre BbrAaBJrtrBaHr4fl.
Oxrarx4cnrae qepBflr(a rroaBoJr.fler ycrrJrr{Tb a$Senr ororo Honcrpyxrr{B-
Horo rrBMeHeHI4tr' IIo trepeoxJra?+(Àerrtre [pI{BoAr,IT K cEr{rr{eHl{ro npoEBB0AI4-
TeJrr,Hocrn aKcrpyÂepa u rroBr,rmeEr,rro y4eJrr,Hoii MoqHocrr4 trpr{BoAa.
Boodqe yBeilr4qenrre Âr{aMerpa, AJrr{Ebr r{ cfiopocrr{ BpaqeHufl ïrepBrrra
BbrsbrBaer SEarrr4TerbEoe Bospacranrae neo6xo4rarrtofi Moqrrocrtr rrpr[BoAa.

Vsenr4qenue ÂJrrrur,r Bonbr Br,r4aBJrrrBanr{fl r.r yMeuËrrrenue r;ydunbr
KaHaJroB qepB.EKa cnoco6crnyer ycrparreHrrro l{Jrrr BHârrurerbuoMy
yMe_H_brrreHr4ro rryJrbcaqrrr4 trpl4 rroÂarre MaTepr{aJra qepB.trKoM.

llaaecruo, qro npu ancrpyar4rr nrarepraàn neo6fognr,,ro rrojrËocrr,K)
rrJracrrrqr4poBarr, Ao rrocrynJreur4fl B BorryBr,rÂaBJrr{BaEux.,{nnaifSexrun-
HOrO rroBhrrrreHr4fl RaqecrBa aK0TpyAara npl{ shrcoHor'i uporrsBo,qr4reJr],-
HOCTT{ ,qoJril{Hbr 6nrrl odecneqeHbr 3aÂaHHbre reMrreparypHr,re rpaAr4eHTbr
rr r4SMeHeHrre reHyqecrr4 Marepr{aJra rro AJrr{He rrepB.frKa ra rty6raue Br{Irro-
Bofo HaHaJra, a rax)fie toMoreguocrb pacfiJrana. O6H.Ino qacrurlÉr repMo-
IIJIacTa ' collpuHacaloqllecfl c IIoBepxEocTbIo rlepB.flKa IIJIII r{I4JII{HApa,
HarpeBamTc.fl ctrrJrr,Hee' qeM qacTultrËr' yAaJreHlrr're oT 31r4x nonepxnocreii.
Cxopoctl cgBrrra rr norJrorqaeMafl MareprraJroM Bueprrrfl 6onlure y cre-
I{OK r{r4JrrrEApa, qeM B yAaJrerrHbrx Mecrax. Tepnrrauecnue rr MexaEr4qecHr,Ie
BoBÀeùcrBr4.fl Ha MareplraJr l{BMen.flrorcg B BaBrlcrrMocrr{ or ero rroJro)r{egrdtr
rlo ÀJrIrHe IrepBflnâ; ,{tn ycrpaueHr{E yxasarrrrbrx HeAocTarKoB paapa6o-
Talra IroBafl KoHcrpyKql{fl qepB.aHa, o6ecueur.rBaloqafl paBrroMepHbrir
KoHTar(T c rroBepxHocrr,ro qr4Jrr{EApa rr qepBflKa Bcex qacrr,rq uepepa6arr,r-
BaeMoro Marepr{aJra.

Bxo4nofi Br,rHToBoù r{auaJr 4 napesxra rar(oro rrepBflKa (plrc. VI.Z, a)
I{Aqr4Haercfl B cepeÂr4rre BarpysoqHoù roponKn, rocrerreHHo cy?Itaerca
trr SaHaHqr4Baercfl B tro3r4qr4r{ 2. Bnrxo4noii suurosoft KarraJr -1 uaqunaercs
B rrosr4rlr4rr J na pe6pe .rperbero rrru qerBeprofo Br4THa (naurauaa or cepe-
Al4rrbr BopoHnr.r) r4 3ar(aHqlrBaercfl B roJroBr(e qepBflKa. Ilhapraua BxoAHoro
XAIIaJIa IIoCTeleHIIo II IIJIaBHO yMeIIbIIIaeTCflr B To BpeN{fl I(aK IIIIIpIIHa
BbrxoÀrroro fiaHaJra trocretreHrro yBeruqr.rBaerc.s. Bc.neÂcrBr4e âToro lrJra-
crr{qr4poBaEEbrii BO BXOÀrroM xarraJre 4 lrarepraal Mo}fier rroflacrb
n nrrxognoft KarraJr 7 ronr,xo qepes ysHue paAr4aJrr,Hbre Sasopbr Me)fiAy
rpe6nelr qepBffHa 14 Brryrperraefi nonepxuocir,ro qr,rJrrrrrÀpa. IlocHonrxy
qepeS STOr Basop Mo?r{er npoHrrKalb Jrlrrub xoponro rrJracrrrqrrposaHutrfi
MareplraJr, rro BrrxoÀrroMy KaHaJry rpaHcrroprr.rpyercfl o4uopo4nr,rfi pac-
nnaa 6ea reneo6paanbrx BnJrroqenuii. flo Mepe nJraBJrenrrfl Bo BXoArroM
KaIraJIe Ha?fiÀa.E rlacrr{r{a noÂBepraerc.fi alraJroruqEoMy repMoMexaHr4rrre-
cnoMy nor4eiicrnurc trprr trpoxolr{AeHrdl{ qepe3 paÂr4aJrr,HÉrû aaaop. Ftporr.re
yHasaHHl,rx rroJrox{rrreJrrnlrx ocodesuocreù paccMorpeHuofi HoncrpyKrlr4r{,
B AarrHoM cryqae ycrpaHEercn ueo6xo4uMocrr, oxJlaEtAelrrrfl r{epBflHa,
a ran?fie ycrauoBr(rl pomeron lr r(JrailarroB B r(oHqe Aoar4pyroq,eft aonlr.
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Pacnpe4eleHrre AaBJreHrrf l  MaTepr{aJra no BollaM 4nyxcta4uirHolo qep-

aflKa c a-ouofi Ael(oMllpeccutr 11o1a3a11o I{a puc. VI.8. BcneAcrBl4e cofipo-

TrrBJreHI{-s B BoHe AoBIIpOBaIIufl. III AaBJIeEIIe BOBpaCTâer yx(e B sOHe

IIIITaIIIIfl 1, 4ocrurat [peAeJILHOfi AJIfi trepBOft CTAAIIII BSIraSI4HLI B t(ogqe

sor{bl C}HaTIIfl II. B BOH9 AOBI,IpOBAHI{fl ÂaBJIeHLIe CEIl}fiaeTC.E' AOCTIIIIâff
HyJreBoro BIIaqeEIIfl B BoEe AeKoMIIpeccI4I,I 

y. OrBepcrl4e AJIfl BaHyyMHoIo

oTcocA JIeîyqIIx BeIqecTB He AOJI?I1HÉI BafiuBaTr,Cfi paCIIJIaBOM' IIOATOMy

HegfiXOAIIMo, STO6nI COnpOTIIBJIeHI{e KJIaIIaEa I,I gItCTpyBI4oHH_Oft roJIoBKI4

o6ecuequsaJlo Bo3pacTague AaBJIeEI{s B Bo11e BbIAaBJII{BaIIvfr.VII tro ftpll-

Boi| 2. flpu uonuiuerrHoM corrporrrBJleiltrv u AaBiIeIIIrtr (Hpranan -/) coa-

,qaerc.fl oIIacllocTb SaToIIJIeHI{g BOHbI AeROMtrpeccIIII nJlacTI4III'IpOBaH-

uutlt uarepuaJloM. fIpII II6HII111SEH9M ÂaBJISHIII4 (Hprznaa 3) yxy4utaercx

roN{orerraSaqrrfl MaTepr4aJra.

Pnc. VI.8. Pacupegenenue AaBJresEfi lro AiIEIre AByx-
cragrùuoro qepBEKâ:

,l - rroBblrlelrHoe cotrpornBJreE[e roJroBHn; 2 - HopMaflblloe co-
npoTr{BJreÉue roJroBr(u; 3 - rroHlÛfi eHlroe cotrnolqBireHrre roJroBHr4.
O-ooesaqeuus aon re xe, qro rr Ha puc. VI'?.

flpra nepepadorxe pbrxJlbrx tropoltrKoo6paalrbrx lr KoMnoo6pasnhrx

lvrarepl{aJIoB IIpOtrBBoAATeJIbHOCTb 3I(CrpyÂepa pesHo yMeIIbIIIaerc-fl.

tr{a-aa uepaBuoMepgoft BaIpyBI(I4 Ea61lo4aerc.fi IIyJIbcI4pyIoIqee B}'IÀaBJII{-

B aHrre axôtpygarâ. AJIfl râxux Mareplra JroB peRoM-e-IrA^yercfl ycrp o ilcrB o.'

cocro.flq,ee IIB ÂByx KoHIIqecKuX rIepBflHoB 4 (puc. VI.9, a) I4 KoHI4qeCKoft

Barpy3orl lroù Hart lepu 2. Matepl l iJl '  3arpyÀaeMblft  sepe3 BopolrKy t '

SaxBaThIBaeTCfi BI{TKaMIII qepBflItOB, ynJIoTII.fieTCfl I4 HallHeTaeTcfi H Uep.

B.flHy 1. ,{,.nn o6leruenllfl [oÂaqu MareprraJla Ha BxoAuyrl Kouuqecxyx)
qacrÉ quilr,IHApa odbrsHo HalrocfÎ trpoAoJrt'rrrJe r(aEaJIrù.

Or4enenrae BOubI BarpyBItII oT ocTaJILHI'Ix 3otr rlepBflI(a c IIeJIbIo aBTo-

HoMHofi peryJIIIpoBKI{ 11po11yc1Hoii c11oco6Hocll[ aToft sonbl B saBIIcI{-

MoCTE Or u.epepa6aTblBaeMglo MaTepIlaJIa o6ecrreql4BaeTCfl (TeJIeCKOilI4rIe-

pKuMIr) aKcrpyAepaMl{, B Koropbrx rrprrMeH.flercfl cAB.oeHr-{brii (9.tvuerrua.-

Thrfr) qepBflx'c gnyMn paailIrrlnbrMlr AllaMerpaMu (pr4c. VI.9, 6)' flepegureii
qeptsflI( 5 ge6Olnug1o AIIaMeTpa IIJIaCTIIqqpyeT, I9NIOISHIISI{pyeT II BbIAa-

BJrr4BaeT MarepI,IaJI. {epn.an 7 yneluuengolo AIIaMeTpa o0ecileqllBaeT

236

/( 6arygn-tunuu



*
#

#
&
$,

IrrrraHrle ar(cTpyAepa pbrxJrbrM MaTeprraJroM rr ero ylJroTrreHr{e B KoHr,rqe-
cxor"r repexo4rrofi BoHe 6, coe4r{rrrrrcrq,eit o6a qepBfiKa. 9epnaHu rrMeror
seaanracraunii npr4BoA. IIp" neo6xo4uuocrra upoSn.ur BarpyBoquoro
qepB.flHa MolnHo E3MeHflTr, B saBrltcuMocTr[ oT csoficrs uepepa6arrrBaeMoro
Marepr{aJra.

Cuequanr,nrre Houcrpynqrlu qepBflnoB. coBAarlrcfl trper,rMyrqecrBerrno
Àrfl TepMoqyBcrBr{TeJrbHblx MaTepraroB (HalpuM€p, }fiecrKoro rroJIrIBr{-
HrrJrxJroprrAa). flpu paapadorr(e raxr4x qepBflnoB r4cxoÀrrr uB roro, qro

Puc. VI.9. Itoucrpynrlrar sepB.finoB, o6ecreyuuarorqlre uepepa6orry tropomno-
oopa3llbrx MaTepIIaJIoB rI OTXOAOB ITJIeHRII:
a - ÀBa r{oHrrrrecfinx qepBsHa B BoHe rruaautrE; 6 - cÂBoefiEbrft uepnnr (c paarmw guauerpauu);
- l - r repegur l f i  qepBÂx;2- f tonr r r recxar r  Ba lpyaor ruas  f taMepa;  J -nôpônHa;4- f iouuqecnr , re
qepBrrHr4;_5 - fiepeAH].rfi qepBÂH MeHbûtefo ElraMerpa; 6 - ]roHr4qecfia.E nepexoAHafi âoHâ; 7 -
vepnax 6onr,ruero Anauerpa. .

MaTepl4aJr, naxoAsrqr,rlicfi B KalraJre rrepB.EKa, rrJracTrdqrrpyeTcfl Ha pa6oueft
cTopoHe Br{TKa, B To BpeMfl KaK BrryTpr4 HaHaJra oH oqTaeTcg HeAocTaToqHo
nporperËIM. 3ra neo4uopoÀrrocrb Boapacraer rrprr yBeJrrrqenrrrl qucra
odoporoo qepBflKa. Ona orpuqareJrbuo BJrr{fler Ha ynerr4rleur,Ie [porla-
BoAûreJrbrrocrr{ oÀrroqepB.sqnoro DncrpyÀepa. 9ro6n ua6erfiarr, aroro,
B Brrrr(ax qepBflHa ÂeJraror rrpopeBr{. Tor xe e{{enr Aocrrrraercff rrpr{Me-
rreHrreM MrloroSaxoAHbrx qepBflKoB B Sorre SarpysKrl.

ftoncrpyxqr4fl qepBf Ka IIo Jrlxrra o 6ecne.rzn arb B o BMo?nnocrr, peryJlrr-
poBaIIII.fl TeMnepaTypÉI B saBI[CI4MOCTIz[ OT KoJII4qeCrBa Bo,qL'I, IIOAaBAONIOù
qepea oxna?r{Aarorqee ycrpoitcrno
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,[na nogno4a oxJra]fiAaroqefi no4r,r B r(aHaJI qepBflKa xopoilo sapeno-
MeHAoBaJrrr ce6s 6eccaJrlulrnoBr,re ycrpoùcrna (puc. VI.10). OxnarH4a-
roqa.fl xu;ixoctr Harueraerc.E rlepea rrryrlep 10 u rpydHy 9 n nepe4nlolo
qacrb npoÂoJrbuoro Kar{aJIa rlepBflKa 5, uo noropoMy }nrlAnocrb BoBBpa-
rrlaercfl B KaMepy 2, locte qero cJrrrBaercfl qepea Ilrryqep 1. Illapunouo4-
ilrr{rrHrrK 6 ynnornaercfl rrpor(Jragxoîr 4 u rpa{raroroft nryuHofi 3, x xoro-
porî upyrxnsoù 8 trpuxttlMaerc.fl rraura 7. llnrer'cwBrrocrb oxJra)fiAer{r,Ifi
qepBflKa KorrrpoJrrrpyror flo reMrleparype cJrr{BaeMoù xu4rocru u pe-
IyJIIIpyIOT Ilplt IIOMOtrII'I BeI{ruJIfl' yCTaHOBJIoHHOTO Sa ïfiIll,,m OXJIa?I{Aa-

roq,efi nogrr.

Puc. VI.10. EeccanrnrnoBoe ycrpofrcrBo Anff oxJlax(Aeurrff qepBERa:

1,  10-  rn ry r lepH;  2 - f iaMepa;  3 -BTyrKa;  4 -npoHf laÂf ia ;  5 -xBocroBr { l t  qepBFr{â ;

6 -Il lapuRorroarrruûEur; 7 -qaûa; I -Ep]Dr{nua; I -TpyoHa.

gepnaHra paccqurbrBaror Ea cyMMaplroe ÂeficrBlre KpyrIeEI,Ifl u vsrv1a.
Sa4aueii pacqera fBJrflercfl npoBepna rrpeÀBapnreJlbno Bbr6pal{HËrx reo-
MerpllqecKr,rx IIapaMeTpoB qepB.EKa r{ olpeAeJleHrre MaRcI4MaJrbHo Âorlyc-
Tr{Moro uporuda qepBgr(a !e. rlepnann AoJr}nubr xopoilo flepeuocr{Tb
yxaBauubre Harpyaxrr r.r o6na4art noBbIIIreHHoii ctoùHocrbro rc r{aËocy.
floarolry o6rr.ruo rrx l4aroroBJrflror rra xpoMoMoJrl{64euoalrourauzeeoft
(aaorupyeuofi), xporrrottnxelenoii, xpoMoMoJIr464enonofi craneft MapoH
3BXMIOA, 4X13, 40X. Vnpoquelrrle lroBepxnocrrr rlepB.snoB ocyq,e-
crBJr.flror MeroAaMrl repMoxuMrrqecxoii o6pa6ornu (aaoruponaulre' Ba-
nalHa), a ran?fie EaEeceHIleM Ira troBepxuocrb qepBsna rIJIr4 ero rpe6rreft
xpoMa r4 TBepAETX CTTJIaBOB.-  

V l o p H b r e  r r o A I r I I r t r H r { n } t  n n r d l t p a r o t c . f l  t r o  B e J r r r q r r u e  o c e -
Boro ycIrJIrIa Py pâBgoro trporl3BeAeglrlo MancûMaJrr,Eoro ÀaBJrelrrlff
MareprraJra rrepeA roJroBnoii (ynenrzueunoro Ea 20-30o/o c yqeroM npu-
parqeHr.rfl AaBJreEErr tro BrtTKaM rlepBflHa) IIa rrJIOqaAb llotrepecEoro ceqe-

*  A , A . P  n 6 u r u r ,
6orru llracrusecrux Macc
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Eu.fl qepBflRa. Vctanosna ynopHr,rx rro4rrrrdrrurrxoB B pa4 (nplr paccere
rrpoMe)fiyroqubrx raperbqarr,rx npyxr,ru) AoJr?r(Ha o6ecnesr4rrr, paBEoMep-
Hoe pacupe,qeJrenr4e oceBoro ycuilutr ua Haxr4rrfi rroÀmr4lrrr4n. B arou
cilyqae Harn4ufr rro4rtrrrnurlr( oudraparor tro yclrJrrrro pI:

Pt :  P lnn (vr.74)
r'4e nn - KoJrr{qecTBo yloprrbrx rroArnr4IlHr4noB, ycTaHoBJreHrrbrx B psA.

II u r rr HÀ p Ër a r( c r p yA e p o B AoJr?r{rrËr o6na4arr sbrcoxoù
flpoqtocrbro, TaK HaK onu pa6oraror rrpu rroBbrrrrenubrx reMrreparype
fto 400'C) u ganneuura (4o 70 Mu,lnz), r4arrocoycroûqueocrrro r{ rporr,r-
noxoppoaraonnofi croùxocrrro. Ilra,nun4pbr paBÀer.srorcff cireÂyroqr{M
o6paaorvr:

1) no xoucrpynTr,rBrrr,rM rrprrBuaxaM - rleJrbHr,re (xonanue rlJrn Jrr{Tbre),
paBceMnbre, cnaprrrre, Hou6rauupoBaEnbre (ualpranaep, 6lrueran,traqecHrae);

2) no rr,rero4y odorpena - c py6amnarr.rra ÀJrs rerrJrorrocr{reJrfl u 6ea
py6aruen, c oMuqecxuM rrJrr,r Irrr,4ynqr{onrrr,rM aJler{Tpr{qecnlrM odorpeoou;

3) no uero4y KperrJreHrr.E rrprrBo4a n npo$lrnrpyrorqeù roJroBnr4 -
c ([rauqenuu, 6aùouerubrM, Br4HToBbrM coeÂrlrreur{eM.

O6rrquo B rroJrocrb rlr4JrrruÀpa ycraHaBJrrrBaerc.fi rrrJlbaa (nry;rHa)
unra ua6op rr4Jrba. O4naxo B Henoroprrx cJryqaflx rlrrJlrru4pril He r4Meror
rtr{JlbB, rrpra groM r{x BHyrpenHfl.s rroBepxnocrr, .rrBJrflerc.fl pa6o.refr.
IIaqe ncero Brryrperruflfl rroBepxuocrr, rlr4Jrr4uApa rlJrr4 rr4JrËB âBorr4pyerc.ff.
flocHorrlxy aBorrrpoBaHrrafl rroBepxuocrb cr(Jrorrua K Kopo6renr4ro
tr o6paaonaur4ro rperqun (eclre4crnue Honrlenrpaqrrn n neù nanpaxenlrfi)
rr IroÀBep?IteHa I(oppoBr,rr4 (B peByJrErare yAaJreHr.rfl qacruq rrrrrprr,qoB
xpoMa trprl ofionrrarerr,nofi lrexann.recxoii o6pa6orHe uonepxuocrra),
B nocJreArree BpeMfl IrprrMenfiror 6uNrerarrra.recftr{e rlr{Jrr4uApbr, rraroro-
BJIeHHbre MeroAoM qenrpo6exuoro Jrr{rr,fl (n CIIIA rr Henoropbrx Apyrrrx
crpanax). Tonqrana cJrofl rrBrrocoycrofiuuuoro [onpbrrr{fl rlr{Jrr,rr{Apa rrocJre
onolrqareJrrruoii o6pa6orr(r.r paBua 1,5 ttn.,{lx uonprrrrait nplruenflrorcfi
crIJIaBbr c coÀep)fiaHr4eM xpoMa or 9-1,7 go 27-32o/o. Erauerannuqecxr,re
IlrrJrr4rrÀpbr ÀoJrroBeqlree aSoTt4poBarrHr,rx ûpr4MepHo B Tprr pa3a.

Cnapyxra qr,rJrrru4pa .pacrroJrararorcr ycrpoftcrBa ÀJr.fl aBronoMuoro
o6orpena r{ oxJra?fiAerrr,r.fl yqacrnoB IIr4Jrr4HApa, a rax]fie repMotrapbr r{ rep-
MoldaoJr.flqr{olrubre fto}nyxrr. B aoue rrr{TaHr4.fl rrepBflKa paclloJro?fieua aa-
rpyaorrnaff BopoHKa rrpflMoyroJrr,noil, Hpyrnoit. vrfi oBaJrbrroù ifopuu.
B erorî BoHe quJrrrH4p r{Meer py6alrHy AJrfl oxJraxrAeur.rs uporounoft
no4oii. Pa4raarrnne 14 yrropHr,re noArnunHr{nr{, a raK}r{e ycrpoftcrno Ân.a
oceBoro ilepeMeq,eHr4rr qepBfiKa pacrroJro)fieHr,r s rofi qâcrr4 r(opnyca, rAe
ycral{oBJlerr xBocroBrrn qepBflxa. I[ nepe4ueuy roprly qrrJrr.ru4pa Kperrr4rcr
upo(plrnrapyrorqaf roJroBxa. O6H.rHo rllrJrrrrrÀp cocror4T ue aarpyeounofi
ra padoueù sacrefi. Sarpyaouuyn qacrÉ r4aroroBJrffror r/ra craJrbnoû or-
JII{BKII CO CMetqeHHbrM orrrocrirTeJrbHo ocfi qepB.flna np.flMoyroJrbHhrM oT-
Bepcrr{eM c Banpyrrrënnr,rlrr.l yrrraMrr. flnnna orBepcrr,rfi paBEa
(7,2 - 1,5) D ilprr ruare B BoEe rrrdraurr.fl t : D.

,{ra nepèpa6ornn nop oruxo o6p aBrrbrx MareprraJroB Ha o4uoqepB.trrrHoM
aHcTpyAepe npr{Melr.fleTc,E rtrr{Jrr{rrÀp, BepxH.rr.E qacTr, noToporo (Ha BXoAe
lrarepuara) uMeer fiourdqecxyro ôopry. Konraqecxas rroJrocrb Mo)fier
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qacrr.rquo rrepenpllBarbc.fl ilu6eptroù Bacronrtoù. ftour.rqecxas {oprua
rllrJrrdnApa Ha BxoAe o6ecuequsaer 6onee a{Sexruunoe yuJlorlreulle rro-
por[Ka B Eaqare qepBflr(a, B To BpeM.fl Rar( ilI{oep [penflTcTByeT BbrTaJr-
r(r4BaHr4ro rroporrrKa B solre sârpy3Krr. Illtt6eporr.t Tafi?fie peryJlupyercfl
CTeIIeIIb SaIIOJIHeHILfl qepBflKa.

Vc  r  p  o  i i c r s  o  A  J r f l  B  a r  p  y  BKr4 .  Panuouepuoc rb  t r oAa r l l r
MareprraJra B salpysorrEylo Bolry eHcrpyÀepa I4 IIpeABapuleJIbFoe ytrJror-
HeHr{e Marepr4aJra BJrr4fler rra upor{BBoArrTeJrbHocrb MamI{E. o6uuuo nplr-
MeH.fl ror ycrp ofi crn o AJr.fl Barpyanr{ c BeprIlrHaJrbEÉIM rr Jra ro prr BolrraJrr'IrbrM
noAaroulr.rM rrrHeRoM lrJru c nu6paropol*1. Bu6paquoHHoe ycrpor"IcrBo
o6ecnesuuaet nara6onee paBrroMepnyro [o4acy MarepllaJlâ, uo 6ee ero.

Pnc, YI.1t. 0rertprvecrue ycrpoftctna gur odorpeBa qarlulr4pa:

a - gJreMeHraMrr oMlrtlecHoro conporrrBJrelrlrÂ; 6 - uHlyftqrroHl{brMrr HarpeBareJrÂMrr;
l, 9 - rlufiuHEpbr; 2 - noH{yx; 3 - EarpeBaTet{lr conporlrBJreEr4Â; 4 - fiaMepa; 5 -

TerIJroBaÂ rrSoJr.aqrlff; 6,10 * Inryrlepbl; 7 - ûHAyHIII4osHbIù HarpeBarerË'; 8 - rlûa-
crrrÊa; l1 - TePMoIIaPa.

trpeABaprrreJrbHoro ytrJIOTIreHrIf rr- IOâTOMy lrplrfoArro rJraBlrbrM odpaaou

AJrs BarpysKr4 aKcrpyAepa rpaHyiraMl4.

V c t p o i i c r B o  Â J r f i  H a r p e B a  q u  J r I 4 I r A p a  9 K c r p y -

A e p a roHa3alro ua puc. VI.t{ ,  a. Tpy6uatbre HarpeBareJII{ coi lporr{-

BJreHr{tr 3 ynOmennr B CTIpaJILHrIX KaHaBI(aX, paCIIOJIoE(eEHbIx Ha EâpyE{-

soii 11oBepxgocîfi qranuu4pa 1. Harpenarenl{ sa11pbrrlr repMer[qgr'rM

fiOrnyxot\{ 2, HOrOpr,rft trpeg6xpagfleT IIx OT IIp9I{I4KHOBSIIILfl oxJIa}ItAa-

rcqero areHTa r{ cJry}r{r{T SKpArrOM AJrtr TeITJIOBOTO rrOTOKa' pa0npocTpaEfl-

eMoro HarpeBaTeJLsMu ryqellctrycKaHIdeM.
flplr pâaorpeBe qIrJrI,rI{Apa K HarpeBareJl-fl M rIoÂBoArrrc.s Heo6xo4uMoe

Harrp.fl?IteHr{e, I(oTopoe aBroMaTllqecftu yMeHr'IIIaeTc.fi BABoe IIocJIe AOCTI4-
21rerrr{fl saAagr{ofi reMrlepaTyprr (nc;re4crBlae aroro Morqgocrr' EarpeBa

yMenL,rraercfl B qerblpe paaa). B clyuae BEeBaIIHoro peanoro rIoHI4)fieHI{.fl

TeNrtreparypFl III4JII,IHÀpa EaIpeBaTeJII4 aBTOMaTIIqeCKI/t BI(JIIOqAIOTC.fl Ha

rroJrHyrc MoqHoorb,4O BOCCrarroBJIeIrIdf l  BaÂaHlrof i  reMlreparyprr., [nn

aBToMarusecKoro KorrrpoJrfl TeMrleparypbl fia)fiAoft BoIrbI rralpeBa ycra-

IroBJrenhr uoBr4rqr4ouHr're trpl{dopbl c I{MtryJIbcIIbIMI{ trpeplilBareJl.flMl{ (loaa-

ropaMrl eHeprl4lr).- 
Eonee rrgTencrrBuoft r,r axonoMurllroû fiBJl.flercfl clllcreMa o6orpena

c rroMoqblo IIIIAyHqIISHIIIIX HarpeBareJleË. flrrorgblft KoEraKr IIaIpeBa-
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Teurfl. v- qrrJlrru4pa Ee o6flBareJren, qro coaAaer 6onrmrae y4o6crna 4na
paaMeq,eËr,La oxJrarfiAaroqux KauaJron (4na BoAbr IrJrr( c?fiaroro u-9-aa.y.xa),.
koucrpyxq"fi oArroro LrB BapEaHroB lrpeAcraBJrena Ea pl{c. Vl.1'1 ,6.
Bo4a uépea Itrryqep 6 uocryuaer B r(aMepy 4 r on'rrrsaer lroBepxnocrb
quruugpà 9, uocne qero cJrr4Baerc.E qepea mryqep -/0. Izln4yxquonuÉre
narpenirenu 7 pacuono?fieHbl cgapyxu{ rellJlotrsoJlflItruopgoro cnos 5.

,[,nr COa4aru[fl BaMKEyTbIX ItOHrypOB aJISHTpOMATHI4THOI9 trOiIfi yCTaEO-

BJreHbr ifurypuue rlJracrlrrÉr I' a AJrx r{sMepeurrfi TeMtreparypu r{I{-

JIuHApa - repMorrapa L1.

Cnegyer orMerl{Tb' rITo B trpoqecce axclrJryararll{Il tr3oJl-flrll{-ff rrHAyK-

ropoB paBpylflaeTgr (noCronnublfi Itourafil C HarperblM qIdiIIIHApoM BLISrI-

Baer yBeJltrqeuue ceqeul{fi Me4rroro trpoBo4a' oE onrlcJr.aerctr n r. A.).
IIpu àrou BoBMolI(EO ltopgrrtoe BaMbIKaIItre. ltao,Rnqnn Mo)fieT ranÆte

p iapyurarrg.É I{ B-Ba AJIeKrpoMarHIlTHbIx none6auufi ofiuorru. ltpone roro,

BbrmeArrrr4e r.r3 crpo.ff lrrrAyRqlroHlrbre HarpeBareJrr4 rpyAHo pa3ol{parb

Ir peMorrTr,rpoBalb. PaateMSÉIe HaIpeBaTeJI[ oqenrr Àoporll' trx cTollMocTb

B rreCKoJILKo paa trpeBbllnaeT CTOIIMOCTI HarpeBaTeJleft COIpOTUBJIeHLIfl

Toù ffie MoullIocrlr.

,{nn ynenuqeHrrfl cpoKoB cJryH6br rleJr_ecoodpasHo rrprrMerrflrb Etr3Ko-

BOJrbTHbre UHAyI(qtrOEEËIe HarpeBaTeJIIit. Ouu sEiluOfiHflIOTCfl B BLIAg CilU-

paJrr.r r.r3 ueguoft [poBoJIoIt[ KpyfJloro trJILI npflMoyroJlbgolo ceqelll4-ff'

r(o1opafl HaBr[ra Bogpyr qfinug4pA I,I troAcoeÀIIEeIIa fto Bropl4qgofi 06-

MoTKe ETTBKoB9JIËTE6I6 TpancSoprwaropa. B csqart c EIISIIIIIM llallpfl]fie-

HrIeM Ii He6Oilr,ilLIM KOJII{qeCTBOM BIITI(OB I43oJlflqtrfi TaKOro UEAyKTOpa

He rrpeAcraBJlfler rpyAEocreû
V c t p o ù c r B o  À J I f i  o x J r a l r ( Â e H r 4 I g  q I r J I I 4 H n p a

e K c r p y Â e p a. floaounoe oxJla?fiAenrle rlrrJlr4rÂpa o6ÉIqno ocyqe-

cTBJrfleTCfl CrI(aîbIM Bos,qyxoM, HaIgeTaeMhIM 0AEIIIM I4JII4 EeCROJIbKIIMtr

BerrrrrJl.flTopaMu. IIIdluHAp Mo)fiIIo OxJI_a)I(AaTb Tan?fie c)fiarllM BoBAyxoM

c rogr(o pàccennnoù B HeM BoÀoù. Coa4anaeurrft {opcyuroû (ryMa'})

c fiOnrnrofi c1çopocrblo oMbIBaeT KOlItyx qIIJItrEApa' troCJIO Ilero oTCaCÉI-

BaeTC.ff BerrruJlflTopoM. EilaloAapfl ToMy, qro BeIIrIlJIflrop Co3Âael EeItO-

ropbrù BaftyyM n pydamne oxJra)fiAeEtrfl, eÔi[eRu{BEocTË oxnarfiAeHrrs

rroBbrrrraeTcfl, TaIt KaR CltopocTb uctrapeHl{.fl BBBeIIIeHEbIX IIacTtrq BoAbI

yBeiluquBae1cs. CtfiarLIfi noa4yx IIaIHeraerCs u orcacÉIBaeTgfi EeIIpe-

pbrBHo, a BoAa pactrblJrgeTc.fl îoJrbKo B TeX Cilyrlaffx, KorAa Eeo6xoAuMo

rrpeÂorB paru rb trpeBr,rrtreHze Aotrycrlruo ù pa6oueù rcMtrepalypnr. floÀaua

pactrbrJrseMoû BoAbI peryJIIIpyerc.E âJIeKrpoytrpaBJIflSMLIM KJIaIIaEoM

a BaBrrcnMoCrI4 oT reMtrepaTypÉI, BaMepfleMOft B CpeAEeù TIaCTU SoEbI

o6orpena.

,[,ln rouuoro rroaouuoro peryJrr4poBalrlrfl reMneparypbr quJIIlHÀpa

I{ rrepBflKa HeHOTOpbIX eKcTpyÂe,poB npIIMeIIflIOTC.E }Iil{Alttre TeTJIOEOCII-

renra! npra reMnepaiype Ao 200" C - no4a, npu 6onee Bbrco*ofi reMrrepa-

Type :- MugepaJrbgoe MacJro. ,{,ln nonuuregr{fi TeMnepaTypbl TStrJIOHOCTI-

rËng o6u.rno 
-ncuonrsylorcfl 

aJrenrpuqecxue HarpeBaTeJIn uJrv. BoAfiEoû

trap.
O6opy4ooanue AJlff o6orpeBa u. oxJlarfiAeuurr trocraBJlsercff KoM-

rrJrer(TEo c aKcrpyAepoM.
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S 4. TOPI,ISOIITAJIbHbIE TIEPBflIIHbIE EfiCTPYÂEPbI

oAEoqepBflqHblegl(cTpyÂepbl_yHIIBepcaJIF'HbIeMamIIHbI'

nctroJlbSyeMbleAJIf lcMeIIIeII tE'trJIacTI{KaqIII [ I IrpaEyJII?IpoBaHII.gTepMo-
rrJraCTOB, IlrBrOToBJreHtr{fl IIJIeHIttr{, JII{croB' Tpy6 I4 pABJII4IIIIbIX IIpoQI4JIb-

HÉrx r.rBgeJrr.rft, uoxprrrrag rxarreù ra 6yuarn nrenHoù, a ranlr(e AJIa [po-

IIIBBOACTBa trOJILIX azgelmfr"

f"*"" Ar(cTpyAepbr paBrflqarorcfi IJIaBII'IM o6paaort AIIaMerpaMû

Ir AJrr4HaMr{ qepBflKoB, rrpllrBoÂaMrr, AI4aIIaBOIIOM LI CIIOCO6aMII peryJIIIpO-

BAHr4rr cHopocTu BparqeHrrfl qepBfltoB, o6rqefr ra yge.irrnoù Moll{Hocrblo

Puc.VI . t2 .ogr rouepnRurnûsrccrpy4epeoJIeRTpnqecREMoMl lqec$nModorpenou
u BoSAytrEIJM oxJra)fiAelrÛeM quJrtEApa:

, - ftflûEOpeMeEEafi rrepeu,aqa; 2 - BeilTtrr.Efop; ,-q 
- BeHruJrr4i 4 - IIanpeBareru cofipo-

mrBrrerrûÂ; 5 - trorrbqeBbre Ë"'ôiu; o --"1î"Ïi; i':- ynopmrr noArirnnnqn; I -'lepBEsEbrrt pe-

Eyr(ToP; I - areHrpoPultareJrb.

EarpeBareJreù quruHApa, a raRlr(e ctrocodâMu aBrOMaTUqecHOIo KOETpOJIfl

BaAaIrHOft TeMueparypr,I tr HaJlurlraen ycrpoùcrB AJrR paBHOMepEOù aa-

rnv3Ktr MaTepr4aJra' ero rroA0yruKr4 tr trOAOrpeBa'
' "BCCCPnuoycHae. rc t rcepI IE .oAHoqepBf l I I I IÉ IxaKcTpyAepoB] , Ig l tcTpy .

EIrOrrHÉrx ycrarroBoK Ea rrx ocII-oBe' ,(^laaruerp 
q-e-pBEnoB HA OAHOqepBflq-

Er,rx aKcrpyAepax paBeH 20; 3-2;^45; 63; 90; 125 n 160 nt'u' orHoltrelltre

LID : €0 --25): 1 (ra6n. VI.z).'OguouepnssHr, r f i .sKqlpyIepcBoBAymHbrMoxJral r (Ael r l reMII r ' IJ I r ' rHApa

uao6paxtedHa puc. yL1,2. Harpenarenblla' cl{creMa raltolo 3I{crpyAepa

cocTotrT I{B JreHTOqEbrx HarpeBaTeJletr COUpoTaBJIelHrln 4 I1 paSAeJIeHa Ha

,"rrp, soubr. Ha yqacrKe xaxrAoft soIIbI pactroJIoE(eHEI trO ABa paeseM-

Ebrx qtrJrr{HApllqecfiux rrarpeBa'eJrg nroq:ooctt'to 3 nam Haxi;1r,tù. ,{na

,1,r.



oxJIa)fiAeI{IIfl aou T\prrurrÀpa BOBAyxoM yCraHOBJrerr oAuH o6rqaù BegrnJrfl_
rop 2, a KortrrrecrBo HarrreraeMoro fi xarH4ofi golre BoBAyx" ,o*rro pr"y_
JII4POBATb BEIITITJIflMI4 3. P,NI UTTIENCU{Ur{AqAII OXJIA)fiAE:fIV,fl IU4JII4IIAPA
BO3AYXOM HA I{I,IJII4IIÀPE YCTAIIOBJIEIIbI KOJIBIIEBbIE PE6PA 5 6ONITUOTO
Âr4aMeTpa.

^ 9epnax 6 r,rlreer no nceft ,qJrrrue KaEaJr AJrfi oxJra)fiÀenrlfl sonoù.
ocenoe .ycrrJrlre, Boarrufiaroqee trprr pa6ore qepB.flKa, Boctrpr{HrMaercg
Y9IqHbrM ytroprr_brM poJrtrnoBr,rM troÀrnr4trHr{r(ov 7 c recyqeii cnoco6nocruo
200 nu' upra 100 o6lnuru. rlpunor qepBfifta ocyqecrBJr.nerc.fl ABrrrareJreM
trepeMeHHoro roHa 9lron1uocrr,rc rB nem qepes Kilr4lIopeMeHHyro repe4auy-z
u qepBflqEbrft pe4yRrop 8. SrenrpogB[rareJrË trosBoJr.ser peryJrupoBarb
cHopocrb B trpeAeJrax 4 : t,. o6ecteqr{8a.fl MaKcr4MaJrr,Hyro cHopocrr, Bpa-
rqergfl qepBfiRa 700 odlnuit. ,(raauerp qepBr{na 6b n"jw.

B rracroffqee BpeMfl Bbrtryc*arorc.fi oAHoqepBflqHbre ancrpyÀepËr

"-" 19":n9 
c gJre^rpoMexa'r{qec^trM' rro u c ruÀpaBJrtrqec*uM trprdBoAoM.

TTPITMEIIEHI{E TI4APABJIIIqECHOTO trPEBOAA trOSBOJIflET CIIIISIIITb NOrPE6rrr-
eMyro Morr{Hocrb trpr,r uepeAarre neo6xo4zuoro Hpyrflqero MoMerrra
Ha nepB.fin' Ha axcrpy4epe c rrrApaBrtrqec,.uM rrpr.BoÀoM ocyqecrBJrsercg
6eccryneuuaroe peryJrrrpoBa'ne qtrceJr o6oporïn nrpu"*u1 urrpoftr,rx
npeÀeJrax trpl{ coxp aEerrr{t4 trOcro fl nrroro fi pyrflqero M oMeHra.,[ annenze
B TI4APOCIICTEME U MOtr{HOCTb TUAPABilI,IqECHOTO ABIITATEJIfl 3ABI4C.ST OT
cHopocru BpâqeEr,r.fl qepBsna.

o4nouelnnqrrrù axcrpyÀep c urr^yr(rlr4o'HbrM odorpenom tror(a'a'
rra pr4c. vI.{3. flprano4 qepBsKa ocyrr(ecrBJrflercfi âJreHrpoABtrrareJreM
(uepeuennoro r{Jrr4 rrocro.flrrrroro_roxa), Horopr,rË oepr4uàr' npyraquË
rroMeHr Hâ nJrrrEoBoù rnxzs 2. B uepnoM cfiyqae cKopocrb BpaqeHufiqepBflHa r43MeHflerc.fi trpr rroMoqr{ sJreKrpoMarnzruoù uysru trJrtr peAyr{-
ropa. ,{.rrx rrBMepeEufl u^r(orrrpoJrfl cxopôcru BpaqeHr4.rr qepBfl,.a ycraEo-
BJreH TaxoreHeparop 1. 0cenrre ycv.Jrl,rfl qepB.flna Bocrrpurrr4Marorcff ytrop-
HrrrM tro,qmurrrtrKoM 5. rlorsoR u orBoÀ BoÂbr, oxJraÆ{4aroqefi n"p""i,
ocyqecrBJr.sercff rrepea rpy6ouponogrr J. Bo4a rrepea orBepcrun n rp-y6e g
uoclytraer B KarraJr qepB.flKa r2r tro âroMy KAEaJry noanpàqaercfl rraBaA.
9eprnn Ba*a*quBaerc.s Horrr{qec*rrM qepBflq'brM HaKoEeqErHoM 10.

Ha napym-uoft ronepxuocrr{ rluJrrr'Àpa ycra'oBJrerrhr trEÂy*rluo'rr'e
HarpeBareJrv 7 c rpexrn - qerbrpbMq souàrur aBToMaruqecKoro noETpoJrfl
reMneparypbr rrprr troMoqn repuouap 6.

Panuolrepn_afl Barpyaxa rpauy.rrnpoBarruoro MarepuaJra ocyqe_
crBJr.flercfi nra6paquonnËrM trnrareJreu 4. [nn oorno"o"ï oxna?r{Ae}rug
vcrarroBrreu Beurrnarop 73 c rpevn BoB4yxoBoA amu 1.2. gncrpyanonn5no
roJroB*y 77 xpenar H lnnrau4py Balr{rrM'r,rM noJrr,qor{ 9. npu'ireodxolr-
MocTI4 ÂeMorrra?fiâ qepBflfta' ero BbIrII4Maror qepe3 trepeAHroro qacrb r{tr-
rr4rrÀpa trocJre orcoeÀr4HeHza ycrporîcrBa ÀJrrr oxJrax{ÀeErrn.,{ualrerp
:gpBtlfta 90 nn, ornorrreutre LID :20 : l, .*opo"." 

"luq"rr"" 
4o75 o6luun, o6r(as Morr{Focrb HarpeBareJreù' 86 iii, 

"oliocrb 
aJre*-

rpoqBlTrare ts 18-22 nern.

_M*oqur^rË o4uouepnqsaËrû aficrpyAep o ÂuaMerpoM qepBfiHa 200 ntnu LID : 20 : I nonâaan Ha ptrc. ii.tti. U;;;;il1i..;;fi6" oc'aqe'
rou6uuzponauuofi cucreuoù ÀJrfi troao'rro"o o6ô"pr"u'-"'o-"o"*Ae'rrfi
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\9È\|È\
Ta6"nu4a V 1.2
Texrrrtqeerrrcxapal(TepllcTtrtro[EoqepB,rqEhlxgftcTpyAepoR

flapaMerpLr qepBtfta

SaBDA-r€roEoBI4nelr, i[uPma ornoruenue L/D
cHopocTb
Bpaqcsrs,

06lùrù1r

Tuu
9KcrpyÂepa ÂrraMeTp,

lt'lÀt'

SasoA (ItyBtrorIuMepMarIID (CCCP)

Baoo4 <BonutreBnl{D (CCCP)

<Alpiner (OPI) .

<Bielloni> (lltamra)

<Ikegair (fluounx)

9II20 x 25
ttlJ.ïzx25
q[45X25
qII63x20
IIflgOX 20

qlrt25 x 20
qMII[t-160

H-8
H-25
H-35
H-50
H-65

K-30
T45
T60
tt-80
H-100
K-120

c40-22
c6v22
c90-22

ctlS-22
c125-22
c150-22
c200-20

12,5-260
t1-212
9-180

7,5-150
I t -72

15-65
<65

1500-3000
200-700
2t0-840
150-550
150-550

2L-80
23-85
21-80
L7-65
t6-60
t4-55

10-60
10-60
10-60
{0-60
10-60
t0-60
10-60

-={9
<18
<40
<80

<120

<200
200-240

1,5-3
t0-12
20-35
35-45
50-70

25.  I
25t  I
25:  I
20:  L
2 0 t l

20:  I
20:. I

l l :  L
lL: I '
l l i  I '
l lz  I
9 : l

20
32

t 4 5
63
90

125
160

I
O K

35
50
65

30
45
60
80

100
120

40
65
90

l t5
t25
150
200

2,8
4,5

l,l
q K

55

100

3
T

1 '

12,5
19

10,6
45

2
4
8

15
20
30

6,5
LI
32
35
60
80

140

t l
25
40
70

100
130

20
60

{30
200
250
370
650

I
2
J

ô
3

0,48
3,4
7,4

l5
28

, t

t5
28
45
AJ

3,6
LT
30

45-55
A D _ J D
90-115

lt'-t50

(24:28) : L
(22-28) :  I
( 22 :28 ) :  t
(22-26) :  t
(22-26) t I
(20:26)  :  I

2 2 :
2 2 :
2 2 :
2 2 :
22:
, r .
20:

24 n:Ûr 30:
24 rutu 30:
24 unu 30:.
24 nnu 30:
24 vtrw 30:
24 nnn 30:.
24 uan 30:
24 unn 30:
24 nxu 30:.

q t r

50
60
90

1,15
150
200
254
300

, 4

21,
) 4

21,
, 1

21,
21,
21,
21,

<{20
<{20
<120
<120
<120
<120
<100
<80
<70

t2
63

r04
2t5

,360
680

I 130
1360
1600

6
16
22
3t
45
67

150
190
230

1 ,5
{8
37
55

1 l \

220
450
600
740

<Thenuoplastic> (CIIIA) < Standart>



rlr.rJrrrrr4pa. Cucreua cocToI{T riIB arenTprlqecrttrx
HarpeBareJreft u reuuoodMeuuvrion, B HoropËrx
rrctroilbByeTcfl trpuHrlr,rtr trcnaperrl4g TerrJrorroorlTeJIf
c nocne4yrolqeù KorrAencarlueft rapa. Hourpo.nr,
reMtrep arypEr o cyqecrB Jrfi ercfi rro ÀaB JreErirro ua pa.

O4uovepnxvrrble 3r{crpyÀepbr KoHcrpynrrrBuo
trpoqe v" B 6orrmrancrse cilyqaeB a${eHrun-
Hee MHOIOqepBflqHbrx I,I AByxrrepBflqHbrx Marrrr{H.
Teu ne MeHee trocJre4rrr{e HaxoÀflT sce 6orruee
nprrMelreHue drarogapfl rullpoKr{M rexuororr4qe-
cnr4M BoSMo?r{HocT.flM.

,{efrcrnurenr,no, MHoroqepBflquble rlarrurrbr
tro BBOJr groT H OMnAyr{Ar4p OBaTb repMotrJraoTnqEr,re
MarepriraJrbr c paarnqubrura 4o6annaura u uo4u$r-
K aTOp aMI4, Ip âHynl,rp OBaTr, TepMotrJracTbr, yÂ a Jr .gîb
reneo6paannre 4eSentrr, ofiparrrr{Barb Marepr{aJI,
o6 ecneqrasafi paBHoMepIroe Azcnep rrrpoBaurre rrr4lr-
MeIITOB, CMeIIII4BaTb p a BJIUqHbIe TepMOtrJIaCTLI, yA a-

JIflTb BilaryI4IMOIIoMepLI I{3 MATepuaJIa B upoqe0Ce

ero ilepepa6orxra, cMerrrrrBarb r{ rrJracrllrtrupoBarË
HetrJraCrrrÔr4rlr.rp oBarrHbrft r,r unacrzsuqrapouauurrù
rroJrr4BuHlrJrxJropr4À rt rrx cofroJraMepr,r Arfl noÀaqu
MATOpIIAJIA Ha KaJIaHApI'I, SKCTpyAI,IpoBaTb IIpo-

{ranr,nrre r{BAeJrn.E Ee roJrr,Ho I4B rparryJrr,rpoBarr-
HOIO, HO rr r{B rropoll lHooopaSlloro MaTepl4a"rra.

MnorouepnflsHbre âKcrpyAepbr xapaKrepr,rBy-
roTcff r(oJrr{qecTBoM qepBflKoB, Bsar4MlrbrM pactro-
JroxteHueM r4 rraupaBJreHr4eM rlx BpaqeHltfl, xa-
paKTepoM corrpfllKeHafl qepBflHoB, cTetreHbro
c)nâTrdff Marep r{aJra, KoHcrpyr(TI,rBIrbrM[ oco6eHno-
crflMllr qepBflr(oB, qnJraHApoB r[ r. A. Eru napa-
Merprr Moryr colleTâTbcfi B paarr{qubrx xou6n-
Harltrflx, qro trpuBoAr,rr H unoroo6paaurc KoH-
crpyn4uft MarnuE.

H auprarrep, u BBecrubr Dr( crpyAepLr c Bp arqeurreM
qepB.EnoB B oArry cropoHy (i lpr4 ârorr HapeBHa
rrepBflRoB oAr{HanoBa.fl) n c Bparqenr,reM B paa-
Hbre cTopoHbr, KorÀa rrapesRn coilprrKacarcquxcff
qepBrrnoB paBlroHarrpaBJrerrrrbre. fIo xapaKrepy
cotrpfl)r(eEr4fl paBrr,rqalol aaqetrJrflroEtrecfl r{ rreSa-
rlerrJrflIoqrlecfi rlepBfl r(r4. O6gearerbubrM Irplrgrra-
r{oM MlroroqepBflr{Horo sKcrpyAepa flBJrfieTcff pac-
rroJro?fieHr{e rrecKoJrËr(rrx qepBflKoB B oAHoM r(a-
HaJre rltrJrtrH,qpa. SHcrpy4epnr, y r(oropbrx Ee-
cr{oJrbr(o qepBEKoB pactroJroxeHhl B paSJluqEbrx
r(aHaJrax oÀEoIo trntr EecKoJrbRax qunr4rrÀpoB,
OTIIOC.fiTCff I( CABOeHIILIM, CTpOeIIHbIM UJII4 CqeT-

BepeHIrbIM oAHoqepBsnsnu lrauiznau.
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Puc. VI.13. O4uouepnatnrrû oHcrpygep c ulrgyrquon-
xnru o6orpenoM u-BoBAyrIrIrbrM oxJIa?nAeEneM quntrEgpa:

f -îaxoreHeparopi 2 - H,rlf ironoft trrHffB;3 - rpyoonpoBoÀ;

a - nnonauuônnlrù trtrTareJrb; 5 - ytropHbtt{ troÂrlrrrrrFull;

â - rôriiiôn-apa i '7 - IrIrÂyHIItroHEÉre EarpeBareJrl{; a -

rnvoai's - aàE{Ilnnoe Honr'rio; r0 - 'JepBnsEbrfi HaKoHeqHlrH;

iÏ '- 'cHcrpysl,IoHnan roloàxa; 12 - Bo3[yxoBo[br; 13 -

BeErEnÊrop '



Paccuorpnu oco6enuocrtr AByxtrepBffsHr,rx er{crpy4epoB. Bora aa-
rpySr(rt y rrr4x rlMeer 6ôntmyro eMKOcrb, qeM SoHa cE{arr4fl. 3ro noano-
Jrffer trepep_a6arbrBarb rorrKoAr{crrepcrrbre nopourHoo6pasrrr,re repMo-
IIJIACTbI U O6ECUESUBAET XOPOIIIEE BAIIOJIIIEEUE III{JIITHAPA MATEPI4AJIOM.

,{anneurae B Borre BarpyBr(r{ BoBpacraer 6rrcrpee, qeM y oA'oqepBflq'oro
sncrpyAepa. Bcue4crrue nepeMemr/rBaEtrfi Bo Bcex rpex EaupaBjreEr4fix
B 9K CrpyAepe np oucxoAff r 14 EreHcrrBEbre rrp oqec cbr reuJro oduena, trepeMe-
rqeHrr.fr Marepr,raJra z BbrAeJreHufl reryqllx Betr{ecrB, flocnernee o6crog-
TeJIbCrBo trptrBoÀt4T n ueodxo,quMocrr ycrarraBJrr4Barb rra Marrrr4Hax uo

EIEIEtEIETETEt
ETEIETETIJ

EIEIET
EIEIEI

Pnc. YI.l4. MoqunË o4uoqepBxqunft ..ercrpygcp (gnanerp qepBqna
200 a'n) c xorrdznrposauuoù cucreuoft nnq-o6ôrpôga n oinaxleÊns
qrrJrtrEApa,

IrecRoJrbr(y BaKyyMHbrx aon. Marepr{aJr rrJracrr4rlrrpyercff npr4 noHr4)r{eE-
rroM ÀaBJreHau 6ea MecrHoro troBbrrrrerrr4fl TeMtreparypr,r, r{oropoe na6nro-
Âaerc,E B oÀHoqepB.fiqrrbrx gKcrpyA€pax.

Ha,4nyxvepBflq'brx a*crpyAepax trprrMe'ff K)r BrrrrroBbre qrrJrrrrrApu-
qecHne r4 noEuqecfiue qepBffItl4' a TaR)fie qepBfiKtt, B ltoTop6rx BrIrrToBbre
ceHrltrtr qepeAyrolcff c nyraqKoBbrM[.

Ha puc. vI.15, a troHagaHbr qepBffKr{, B Borre trJraBJreHrrfl Lr xoropr,rx
pa3BrrBaerc.E MHoro3axoArraff HapesHa. B soue ulrraHrrfl 111 napeaKa
qepB.frKOB - npflMoyroJrb_Harr oArroSaxoÂHar, c 60nr,ml4M maroM r.r IIItrpo-
KI{M KAIIAJIOM, qTO CNOCO6CTNYET IIPITHYAIITEJITATOMY UPOÀBIIH{EIIIIIO NEPE-
paoarr'rnaeuofo MarepEaJra BÀoJIb rlr4Jrr,IHÂpa. B nznrosoM KaHaJIe Borrbr
IIJIABJIEIIII.fi KA)T{AOTO qEPBfiKA OT NOBEPXI{OCTII CEPÀEqHI,IHA MEAJIEHEO
paBBZBaerc.E BtrTor( EapeBKtr c se6ortmoft mupnuoft rpe6un.

B coupnraroquxcfi lrecrax rpedun Brrr*a ra*lr{e rrJraBrro paaBrrBaercff
nnuronoû r(aHaJr, trplr oToM BEoBb paBBr4Baroqrrec.s BtrTKu BXOÂfiT BO BEOBb
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Pnc. VI.I5. l lorcrPYxquu
qepBflROB [ByxqepBEsEÉrx
encrpyAepo-B:
o- c EJraBEhrM paSBrTr{eM
MEoro3axoaEoû EaPeBKII;
6 - co crytrenqaîbru r'raMe-
IIEHIIEM IIûCJIA EAXOIOB HA'
pesHrr; 6-c nocTenelrHbrM
raguenenueu Ûara HapeS}itr;
2 - c peSfinMIl rpaHrrrlaMr{
Me}fiÂy TpeMtr solraMû: o -

co cMecr4TeJIbHÉrMId poJ ItHâ MU:
-r- cMecûferE,IIbre PoJrlrlin;
2 - TIEPBEHtr; 3 _ qCPBfl'INAR

cexnusl r - sona BbIAaBJITT-
BaHnÊ; .If - 3oEa nJlaBJIeHItfl;
I l l - B o H a  n I { T a r M H ;  l t  ' -

SOHa AeHoMlrpecctrt4.



pa3grrBaloqtrecfi HaHaJIbI. It HAsaIy.BOIIII BrIÂaBJII4BIIII4.E 1 HoBafl Ha-

pe3*a O6OtrX qepBflHOB IIOJIIIOCTr'IO o{OpIrllaetCfl, rtt- B SoEe BLIAaBJIUBa-

Hr.rfi qepBfiRIiI UMeK)T AByX- I4JIU TpexsaxoAHylo HapesKy C OAI4IIaI(oB!'IM

trpoôûteM Haif iÀoIO BaxoAa. B uepnnHax TaKoft I togcrpyltquuïarepltaJl '

trepeMeqaeMbrft BAoy1r, Ro pnyca, trepep aclpeAe JIfl ef cfl MelI{Ay oOouMLI qep-

BflHaMrr II HecHoJIbKI{MI4 BIIIITSBIIMII KaHaJIaMu. PacnilaB trepeMeqaeTçE
qepeB yBHue Ba3opbr Me?fiAy cotrpfl?fierrHblMll pe6paMl4 ItaHaJroB II I{cIIbITbI-

aaer 6oilburl,re AeùopMaqEr4 cABtrra.

Baauunoe saqetrJreHlre AByx qepBflnoB trpetrffrcrByer yAaJTeHUIO nely-
qr4x BeqecrB I{3 MaTep[ara. Arfi o6rerqeHufl Br,rxoÀa raSoB U trapOB

BoAr,r Ha pe6pax BI{IIToBbIx ItaIIaJIoB. AeJIAIorcff trpopesII I'IJIIT cpe3aergfi
qaclb Br4TKa B lraqaJle Ralr{Aofr Sorrbr.

.{na raureucuÔr.rKaqull IIp oqeccoB Aeras artrrrrr 14 o6e3 BoE{uBaEUfl Mare-

prraJra TTpIIMeIIflIOTCff MIIOroCTaAufiHbIe sepBflKI,I' .B IIepBoù SOHg I{OTOpbIX

o6teu BrrIIToBo1o RaHaJIa yMellr,[IaeTcfi u MaTepuaJI yrIJIoTIIfleTc-ff II trJla-

crrrrlr4pyercn. B Cpe4ueft saCTI4 qepBfiKo3 BI[IIroBofi I(aHaJI pe3no pac-

rrlr{pfleTcfl, AaBJIeIIIIe B MaTepLIaJIe IIAAaeT AO EyJIfi I[ IIB pacnJlaBa qepeS

ofiHa B Koprryce BflAeJrflrorcfl BosAyX U Jreryrrr4e BetrIecrBa. Bo nropoù

BOIIe o6beM BI4ETOBgIo fiaIIaJIa CHOBa yMeubmaeTgfi' MarepI{aJI ynJIoT-

l l i t f leTc f r ' IoMoleEt rB l4pyeTcf i I IBb IÀaBJI I l lBaeTc. f lqepeBaRcTpySI4oI I I I yK)
IoJroBny. ,{nr 6Onee trOJIIIOrO yAaJIeHIlfi raSOB IlI BJIaTII 1rpIIMeHfIOTCfl
qepBffI(II C TpeMfl-qeTblpËM.fl SOHaI\II4 ÀeIaSaIIIII4' pacIIOJIOïieHHbIMU

trocJre4oBareJlbgo. tr{nOr4a qepe3 orBepcrllfl B I{IIJII4HApg B solle Ae-

r(oMrrpeccl{Id BBoAflrCfl OrAeJIbIIhIe KOMtrOHeHTbI UIiln UpOMLIBaIOIqUe

}ITITAKOCTI'I.
Kax 6u.irO OTMeqeEO pauee, I{BMeIIgHI4g CTSIISHU C}I{aTI4fl MaTeptraJla

AooTrrraeTcfi paSilIltqHbIMIt MeTOAaMII, B qacTHocTI{' yMeIIbIIIeHI{eM HapyEt-

Horo ArraMerpa rlepBflHa. OAHoBpeMeHIIO c yMeIIbIneHIIeM Hapy)Iiuoro

ArraMeTpa qepBEKOB yBeJIIlqI{BaeTCfl AI{aMeTp CepÀerIHUHa' a 9To o6egte-

quBaeT xOpomee BaI{etrJIeI{Ile. fIO Uepe yMellr,meulrfl r'JIyfUHII BI4HTOBOTO

fianâJra trO BOHaM yMeHbIIIaeTC.E tr Inar HapeBKII. TaHIae qepBflKll o6ectre-

qI]IBarcT CTetr€Hb c]r{arr,rff 3-4.

O$reru BuErOBbIx KaIIaJIoB Mo)fier uBMeHflrbCfi 6narogapn Cryuegqa-

ToMy ITBMSIIeHuIO qUCiIa aAXOAOB U mala HapeBI(I{: B sOIIe frvTa:r'tlrfr f II

ip"Ë. Vt.tf , 6) uapeana - rpexaaxoA'afi, B ao'e trJra'rre'r'ifl II -

ÀByx3axoAHafl, a B BOHe BbIÀaBJruBaIrIrfl 1 - O,qnOaaxoAlrafl'

crxarue Ma1epr,raJra A6g11rraercfi Ta1,fie I4SMeHeHr4eM KolrcTpyr(qutr

Br{HTOBOIO KaHaJIa, AilE qero Qpouralruyrc rr rr'rJroByrc rroBepxEocrrr

HaHaJra Hapeaarcr C pABInqHbIM IIIaIgM (ruar rrrlOnoù 1rgnepxHoc1tr

MeHLIr1e). B peaynrraTe IuupUHa BI{HTOBOIO HaHaJIa IIJIaBHO yMeIIbInaeTCfi

(puc. VI.15, a).'- 
floHasaHHbre Ha pac. vI.15, ? qepBfiRr4 pasAeJreEbr IIa rpll 3oHËr.

flpu uepexOAe oT oAIIoù sOIIbI K Apyroft Hapesfta qepBffKOB npepllBaercfl'

ArIaMeTp CepAeIIHI{na CTyIIeHqaTO yBerrllqunaeTcg' a HapyE{HbIù ÀI'IAMeTp
qepDfr(,a c1ytregqaTo yMenËIuaergfl . BCileACTBI4e gTO1o yIIJIoTHeHI4e MATe-

prraJra trpo[cxoAr4r cfiaqKoo6pasHo. r{epBflKtr SAeCb - OAHOSaXOAEËIe.

onra r.rlreror oAr{HanoBoe HarrpaBJreHIIe Hapesfia II BpAqaIoTcfl B oAI{y

croPoHY' 

z4lg
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Blrecro Âr{cnoBrnx KyraqnoB, noropbre qepeAyrorcfi c qepBflqubrMr,r cex-
qrrflrrr,r, Ilroryr 6rrrr, npuuerrenbr cMecr{reJrr,Hbre poJrrrnr,r 1. (puc. VI.15, d).
Marepuar, rparrctroprnpyeuruî AByMfl qepBfiHaMr,r 2, uareucnBrro nepe-
MemlrBaerc.fl poJrul{aMr{ I ra aareM Harrreraerc.É B cJreAyrcIq,yro qepBnrlnyro

ceRrII[IO 3. HenOCpeACTBeHrrO 3a pOJrrHaNrr,r trO xOAy ABr4]r{eHIIg MareplraJla
(ua pracyune ronaaauo crpennoft) pactroJroï{eua soua AenoMlrpeccuv IV.

rlepnnHn c o6parnnru lraMer{eHrlreM o6reMos BrrlrroBr,rx KaHaJIoB yry.r-
maror RasecrBo trepepa6orHz, o6ecue.rfinafl o4rropo[Hocrb MâTepr{aJra.
B arou ciryqae o6relr BrrrrroBoro KaHaJra o4lroro qepBflKa rro Mepe [plr-
6rurHeurag H roJroBlie yMerrblrraerc.s, a Apyroro - yBeJIl{suBaercfl. Mare-
pr{aJr, BbTAaBJII{Baeur,rft raa Br{IrToBoro KalraJra oÂHoro qepBflKa B Kal{aJr

Apyroro, ro4Bepraercx 4e$oplraqrrflM cIIBI{ra B yBKotrI Baaope Me?+iAy
pe6paulr Kar{aJroB.

Pnc, VI.t6. Cxeua 4nyxvepBÂqroro ar(crpyAepa c paaruvxoù 4lrlrnoft
rrepBÂI(oB:
I - ArûrrHbrfi qepBÂR; 2 - HopoTfinft qepBsn; ,t, 6 - [ptrBoÂrTbre rtrecTepHil; 4 -
ûJryHlÉep; ,t - rtrApaBùIIqec]iuit qr,rfinHÀp.

,{rn roù x(e qeJrtr trpltÀrerrflrcr AByxqepBsqurre ar(crpyÀepu c oAHr{M
yxopoqeHHErM qepBfinoM (puc. VI. 1 6).,{nyxuepnflqua.fl cenrlrrf l odecuesu-
BaeT IIJIaCTI4Ka{I4IO I4 TpaI{CtrOpTupOBIty MaTepI/taJIa H OAEOrIepBgqnOft
cenr{r{u. flpu uarnerarrrrrr Marepr{aJra Kopornr{M qepBfiKoM s nr,rurosoft
HarraJr ynJrrrneutroro qepBrlta r\'rarepr4aJr troABepraercn 4e{opruar{r4rr cABrrra
B SOHaX Corrpfl)fierrfifl qepBsnoB r{ trepexoÀa ÀByxrrepBE,rruoft ceHqrau
B OÂHOqepBflxIEyIO.

,{rn unreucu{raHaquu uepeMertrIlBarrrlfl rr lrJracrrrnar{Irr{ Marepr{aJra
I{CnOJrbSyerc.fl BosBparHo-trocryrrareJrbHoe trepeMeqeHrre fioporr(oro qep-
nntta 2 noÀ Aeitcru{eM pactroJroifieurroro B rrrÂpaBJrr4qecnoM qrarrau4pe 5
4uS{epeuqrraJrÉHoro nJryl{ffi ep a 4. O cgultrupyrcrque Atsr4}fi elrl{fi qepBff Ha
BÉIBbIBaIOT AOIIO JIEI{TeJIbIIbIe HaIIp.EX{eIIII.E CABITIâ B MaTepI{aJIe' qTo yCKo-

pfier rrJracrr4r(aqrllo MarepltaJra r4 yryqmaer HaqecrBo BbrAaBJIr{BaeMoro
u3 roJroBKrr paclJraBa. Auunrary,qa a u qacTora nepeMelr{eHraË Baslltcsr ot
csoiicrs uepepa6aruBaeMoro Àrarepl{aJra. Ecrlr uprano4uble urecrepura 3
lr 6 alluonur4tb nocosy6r,rur,r, To rrpr{ rrepeMeqenrru qepBflKa 2 4nlrnuolty
TICPB,fiITY 7 COO6TqAETCS ÀOtrOJIHITTEJII,EOE BPAII\ATEJIIIIOE ABIT'{EIII4E, qTO

rureucurfnqr4pyer rrpor\ecc trJracrrrK ar{ar{ Marep rIaJI a.
IIpu pa6ore AByxqepBflqnoro ancrpygepa Boalrr{Karor 6orrmrae oce-

BbIe ycrrJrrrfl, noTopr,re AonlT(Hbr Bocrrpr{rrrlrMaTËcfl ytropllblMrlI rroÂIllr{uHrr-
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KaMtr. Hanplrlrep, ûprr AaâMerpe rrepBfiHos 90 nn cyMMaprra.fl pa6ouan
trJrorrtraAb rrotreperrnoro ceqeurl.ff AByx qepBfiKoB paBra l3O cnz, a oceBafi
Harpysr(a Aocruraer 650 nn'.

B coBpeMeuubrx AByxrlepBÊrllrbrx er(crpyAepâx trpr{MeHffercfi He-
cnoJrbr(o ItorrcrpyRTr4Brrr'rx BapuaHToB ySJIa ytroprrblx noÂIIrrIrIHr{ItoB.

o * J

Pnc. VI.t7. Varu yuopur'rx troArlrutrEuxoB AnE AByxsepBxrlur'rx or(c-
rpyAepoB c paBrloMepubru (a) n rrepaBuoMepsutvt (6) pactrpegerlenueM
r{arpySr(n Ea rroAltrtrtrntrÉu:

. 1 - BAil i 2, 81 8-ynopHbre tro[ûr{nHr{Hrr; 4 -Tapeflbqalue npïxr.tnrr; 5 -
paAraJrr,Ho-ytropslrfi noÀmunrurJ, 6, 7 - ilecrepHn.

B oqnou rra Baprralrron (pnc. yI.l7, a) yuopunre IroAIxIrnHI{Hv 2 u 3
yCTaHaBJIIIBaIOTC.E COBMeCTHO C traI(eTaMU TapeJIT,qaTblX IIpyE{trII 4.
Vuopnufr rroAlrrutrHux 3 nocnplrrurMaer roJIbKo orIpeAeJIeHHyIo AoJIIo
oceBoro ycurrvfl tlepuffKa. B peayrsrare 4e$opuaqrrrr upyx{rrnr;. 4 na;r 7
qepBfiHa trepeMelrlaercfl rra paccroflIrne ô, nocne qero ocrarbuafl rlacrb

2âl



oceBoro ycfrilvfr BocrrprurllMaercfl ylropHbrM rroAlnrrtrrrunoÀt 2. TaHr,ru xe
o6paaou uocJre4oBareJrbuo Boctlpr{HrrMaercfl ycr{Jrr{e, BoBHtrr(arotqee trpil
pa6ore Hr{}fiHero qepBflKa.

Odrrqso Ha Bairy Halr{Àoro qepBffKa ycranaBJrrrBalor tro HecKoJIËny
yuopHhrx lroÂrrrrrtrHr{noB rr noMIrJIeHroB TapeJl},qarbrx trpy}nr.rH. flpu stou
OCIIOBHAg TIACTb OCEBOTO YCI4JItrfl IIOCJIEAOBATEJIbHO PACilPEÀEJIHETCfl 

qEPEB

rràfierbr raperr,qarbrx flpyxun (n pesy.nlrare ux crnarzn) Ha Apyrffe
yrro pHbre troAIIrztrHEKr4.

B ltrolr Bâpnarrre tro4rxrrrlnrrxoBoro yaJra AJrg BocrrprrflTtrff oceBbrx
Harpysox (puc. VI.17, 6) cepmn paÂr4aJrbHo-yrroplrËrx uo4mraunuHon 5
BoctrptrHl,rMaer roJrr,Ko qacrb oceBoro ycI{.IILIfl Ha JreBoM rIepBflKe' Ocranr,-
Hafl AoJIfl ycrrlrrrrr rrepe4aercff sunronofi ruecrepneù 6 lra mecrepnrc 7
r4 B0orrpr{rrrrMaercfi MoIqHbrM CaMoperyJrl{pyrcqr,rMofl ytropHbrM troAlrrnll-
Hrrr(oill 8 cosMecruo c ycr{Jrl4eM, BocrIpI4HI{MaeMbrM UpallrM rlepBflrtoM.

,{nyxuepnxunrrft aHcrpyAep aBcrpraftcHorî Quprurr <Allgemeine Mas-
chinenbau> ruua CT80 c Ar.raMerpoM rlepBflnoB 80 nn troHaBaH Ea
plrc. VI.18. 9ra {upua Bbrtrycnaer ran}Iie ananor['rHrrii encrpyÀep
iuna CT140 c gr,rauerpoM qepBflnoB 140 nn rr âr(crpyAep rr4tra CT110/80
c KoHurIecHI4M qepBflHoM, r4MeroqrlM HarIaJIbHLtù 4ualuerp lI0 nn rd r(o-
nesubrù Ar.raMerp B0 nn. Ftpyrrqlrft MoMeHr nepeÀaercfl r(oJrJIeHropHbIM
aJrefirpo4BrrrareJreM I uepea qerlHyro trepegaqy 2 ra urecrepnro 3 na urec-
repHIL 5 u 6. Illecrepna 5 ycranonneua Ha r(oucoJlrr trpaBoro nana 9,
coe4ulreHrloro urnraqenoft uy$roft 12 c na'nout qepBflHa 14. Illecrepnn 6
ycraHoBJreHa Ha KorrcoJrr,r rrpoMe]fiyroqnoro sata7, or Koroporo HpytnrquË
MoMeHr trepeAaercfi ua nenr'rii san 71 qepe3 Kocoaydnre urecrepuu 70.
Jlesrrft BaJr coe4rrnerr c BaJroM rlepBflr(a 75 urluqenoft uy{roft.

ltoncrpyxqr.rfl trpr4Bo4a o6ecueqrasaer Bp atrIeutre rlepBfl I{ oB B Irp orrrBo-
rroJroi+(Hr,re cTopoHr,I I4 HeSaBucgMoe Boctrp1aflTr{e oceBblx ycra.rruû, BoSHr{-
Haloqr{x uplr pa6orc ancrpyÀepa. Ocesoe ycvilve qepBffKâ lSrocupznra-
Maercfi rpe6euuarrrM MIroropflAHLrM yIropHrJM no4rlrutrul{HoM B, a ocenoe
ycI{JrI4e qepBflHa 14 - ruoqri},IM poJIrrKoBr'IM pagr{aJlbno-ylopHlrM tro4-
mr{rIHI,Ir(oM 4. MarcranaJlr,Hoe oceBoe ycrrJltre Kail{Aoro qepBflHa cocra-
BJIfler 300 nu,, a MaKcIlNIaJIrur'rfi xpyrsqzù MoMeIrr 3100 n"n,

gepnrHu xapaxreplrBynrcfl serfisuuofr LID : t6 : l; crerrel{b cxta-
rua 1,8 : 1, cHopocrr, BpaIqeHIra 4,4-16 o6lnuu'. Honcrpynquu qepBfi-

'-,'HoB tr{Nleror rpr.r Bour,r: trtr{Tarlrlfl, c?fiarr4fi Ir BblAaBJrrrBauun. ftpolte rorot
MeEiÂy 3OHaMU trI4TaHI4fi u CII{âTtrI.g, II SOHaMI{ C}I{aTI{fl I4 BLIAaBJIIIBaHIIfi

r{MeroTcfi rrpoMe}fiyTosHbre 3oHr,r rrHTeHCtrrBHorO CABrrIa r4 rrepeMelrruBaHl{ff

uarepuana. B arrax aoHax Brlrltrr qepBflKa rdMeror Bblpeabr' cuoco6crny-

roulrre rrepeMelurrBarrrrrc rr o6paruouy regeul{ro MareplraJra.

l{ulrau4p ancrpygepa paBÀeJIeH IIa qerblpe aBroHoMIILIe soHLI sJIeKrpII-
qeCKOrO O6Orpena, ABe IIB KOT9pLIX IIMSIOT TaHlIie BoAflHOe OxJIalIiAeHI{e.

,{ux ylyuurenr.rr aarpyBHI{ Marepl4aJla Ha 6ylrHepe yCTaHoBJIeII-nra6paro_p

73. Sitcipy4ep cna6meu upnuorôvuolî KoJrr,qesofi rolonnofr. 16 u na.rrn6-
pyroqeù uaca4Hoft 17 grrn flpol,raBoÀcrna rpy6. IorouHa rrMeer rrsrb
àô" a.oen"poo6orpeBa, a oÀHa I4B soH - BoAfiHoe oxJra)fiAeul{e. Morq-
Eocrr{ o6qrpena qr,rnlrn4pa I{ TgJI9BKII paBHbI coorBercrBesno 16 u20 nem.
flpouanogurelbuocrb ancrpyAepa 80-100 nafu. ?xcrpyAep rroaBoJlrer
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Puc. VI.18. O6qrù
BEA AByxqepBffqEoro
eRcrpyAepa:

I - gûefiTpoÂBrrrareJrb;
2 - IIeEEaa trepeÀarra;
3, 5, 6, J0 - IIIeCrepEE;
4, 8 - ytropsbre lroglûtrtr-
IrûHn; 7 - trpoMoftyTos-
Ebrù BaJr; 9, ll - Baflbl;
,2 - Myôra; 13 - B:fi-
6parop; 14, t5 - qep-

BE rui -16 : DOIOBT(a;
-tt - fiârtrbpyrorqaE Ha-
ca[Itâ.



rd3roroBJrflrb rpydbr ÂuaMerpoM 80-170 ù\Jfl, s.eU.ocpeAcrBeEEo nB tro-
polllHoodpasEbrx TepMotrJracroB u troKpbrBarb trJracrMaccoË Merarrr4qe-
cRrre rpy6bl.

,{nyxuepnnuuuft 4nyxcra4nftunft ancrpyAep {zpuu <Anger> (Ar-
crpran) uoxaaarr Ha prlc. VI.19. Or a.nexrpoABr{rareJrfl rrepeMeHlroro
roxa 7 c peryJrrlpyelrroù cHopocrËro BpatrIeIrr4.E Kpyrfiquii uoueur trepe-
Àaercfl qepea cMeHHbIe mecrep:av 2, pegyHrop 3 ra uy{ru cqerneuraR 4
Ha BaJrbr nepxneù n slnnuefr trâp qepBflKos 7 u 14. Bozluuttaroque trpr4
p a6ore rre pBfi r( oB ycfrtrutfr BocuprlHuMarorc Jr p aÀr4aJlbubrMr4 rr ynopubrMu
ûotrrrtrrrntrnaur,r 5.

flnacrranaquonurrù B u nrl4annzsarort1rlfi 13 \nnusapbr Baxpr,rrËI Tep-
Mousor.squouHbrMrr nox{yxaMr4. B nrure 9 aanpeureubr Ee roJrbno o6a qra-
Jrr4HÀpa, Ho r,r ÀoarrpyroqlrË 6nox 10 c peryJrtrpyeMr,rM RJratrauou 7/, noro-
prrfr uosuonfler lrBMerr-srb ÀaBJreune Marepr,IaJla Ha BbrxoAe lr3 qr,rJrrruApa
8, n;r.mnn ranrrM o6paaortr Ha cretrerrb cMerrlenrirff I{ rrJracrunartrr{Io Mare-
puaJra, a ranlr(e Ha trpordano4r{TeJrbrocrr. ,{annenue Marepr{aJra r{BMe-
pnercfi MauoMerpoM 12, lga yAaJreurrff reryqux BeqecrB raa aarpyaouuoù
3OHr,r BbrAaBJrrrBarorqero qr{Jrr4rrApa npeAHaSlraqeHbr rruÊufr BaKyyMHoro
orcoca 15 n naxyywr-rtacoc 77.

Crria:rr,rft BoBAyx ÀJrfl oxJrax(Aeur,rfi qepBtrnoB troAaercfi rlepea mryqep
76. VupaeneHr4e tro4âqefi rwacla rpr{ oxJra}fiÀelrr,rr{ rIr4Jrr.IHApoB tre goHaM

ocyrqecîBJrflercfi rrprr roMou{rr aJrefirpoMarurrrlrr,Ix seurzJreù ./8 (upeay-
cMorpeHa rpexsoHHafl r{r,rpnyJrflrlur rrracna). B nramueft qacrlI Marlrlllrbr
ycrarroBJrerrrr reunoo6ruesnuH 19 AJrfl oxJraxt4eHufi MacJIâ, uacou'r 20
u 21 a,ns cMaBKrr rr EarrreraHl4fl oxJra)fiAaroqero MâcJra.

Byunep 6 ocnarqen cMorpoBbrM onrroM ÂJr.E KourpoJrfi ypoBlrfi Mare-
ptraJla.

flnacruqnpyrcqge qepB.sxtr lrMeror ArdaMerp 84 uw npn 4ruue 1tD,
a BrJ4aBJrr4Baroqr{e qepBflRrl - B0 nn [prr ÂJrrrne 8 D. Itolnenropnrrù
ÀBrrrareJrb nepeMennoro roHa MotqnocrÉ,rc 14 rcem noaBoJlfler rrJraBrro
r4sMerrsTb cKopocrr, Bpaq,ellnfl B rrpeÀeirax | : 3,7. Pe4yxrop o6ecne-
qrrBaer rprr cKopocru BpalqeErrtr rrJracrr{qr4pyroqux rr oAEy cnopocrr,
Bbr4aBJrr4Baroqr,rx qepB.trnos. Pacserrraff oceBaff Earpyaxa Ha rroAmun-
nuxn 150 ,rru, Mancrruarrr.Hafl Rparr(oBpeMenlrafl rrarpyana 275 nrt'. Moq-
Eocrb o6orpena qr,rJlnrrApoB 17,2 nem.

Ha axcrpy4epe ûepepadarrrsaercfi B ocEoBEoM rropoilHoo6paaurrù
nernacrra(puqupoBanubrù nonus[naJrxJroprrÀ, rra noroporo rrBroraBJIrr-
BarcTc.E BËrcoftonaqecrBenubre Hatropubre rpy6u ArraMerpoM \o 250 n,n,
JrrrcrÊr rorqr.rnofr 0,5-6 .r4rw v. rnv.pttrofi Âo 7100 nn,, xopo6uatrre npo-

{unu ceuenrreM Ào 1700 am,z. flporaano4ureJlbuocrb âncrpyAepa Âocrrr-
raer 120 nefv.

Texuusecxfie xapanrepucrrlntr,qByxrlepBflrrubrx eftcrpyAepoB trpfi-
BeAeHËr s ra6il. VI.3.

Itpoue AByxrrepBflrlEbrx encrpy4epoB Henoropbre Supun Bblrlycnaror
rpexqepBÂqnrre (nanpuMep, aurJrl{ftcxas {uprr.ra <Windsor>) r4 qerbrpex-
qepB.flqHr,re ar(crpy4epr,r (6enrruficxaa {upua <Jumex>). V uernrpex-
qepBflquoro arcrpy,qepa qepBsxu c ornomenlrev LID : 10 : I pacno-
JroE(errhr rroilapHo B AByx ropl4SOETaJIbEbrX TIJTOCHOCTflXT OAI4IT HaÂ
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Prc. VI.19. O6qsË BtrA AnyxsepBficrroro geyxcraguftnoro ancrpy4epa:

l -oref i rpo'Btrrarerb;  z-ruecrepgr{ ;  3,-pe4yrrop;  4-rwY0ral-5 - -_tr9r{ l t rMl t t r ;  6-6ysKep; 7,  14- qepBEt{ t r ;  E-

rJracrr!fiaqtrOrrgÉrfi r{trrûHgp; 9-uJltrra;.fO-loglryy'1gqnft6rioir;il-nnanaS;7--ruasoUeip" ii- BÏ[aBl1uBaloa1ûfi qE-

rr,rH[p; ]5 - JrsEtrfi BaHyyMHoro orcoca; 16 - *wtl.p1'"iT'lîà*iit-"uc6ti l8'- BeHrrrJII4; 19-- retrroo6Meg,frEt\; 20' 21 -

HacocÉI.
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1

npyrtrM, Coce4nue rrepB-flnr.r (no ropuaouraJrr{ rr nepruxanra) Bpaqarorcs
B trporuBorroJroE(rrbrx rralpaBJreHr{flx co cHopocrlro 9-60 o6lmun,. B aoue
Barpyanlr qepB.flntr r{Meror yBeiluqennr,rii: mar, qro yilyqilaer aaxBarbr-
BaEtre MaTeprraJra.

Or 6 onrmraHcrB a AByxqepBfl qubrx Marrrrrn rrerÏ,Ipexqe pn.ssnbrfi ancrpy-
Aep oTrEqaerc.fl trprrMeEeHr4eM KopoTarrx BSarrMoSar{euIffIoqr,rxcfl qep-
BfiKOB, rroHtr?fieEE0fi reuueparypoft nepepadorHra repMonJracroB, yMeHb-
merrtreM Moqnocrrr o6orpena qr[Jrr{EApa r{ rrorepr, Ha rper{rre qepBflHoB?
IJOJrrrr-rM rlrcrroJrE,SoBarrr4eM arreprr{r4 HarpeBareneù rr oTcyTcTBraent neo6-
xoAr{Mocrr( oxJra)fiAerrua rlr4Jrnngpa nrJrrr qepBflr(a. I{unun4p axcrpyAepa
IIMeeT TpI4 aBTOIIOMIIbIe SOIIbI OOOIpeBA C aBToMaTltqeCKIIM KOETpOJIeM

reMtreparypbr.
rlerrrpexuepBflquÉre encrpyAepu Bbrtrycxarorc.E c ArraMerpoM rrepBs-

non 48, 62,82,100 u 125 atn (ra6x. VI.3). Oxcrpy4epn npe4uaBnaqeubr
AJrfl rpaHyJrErlr.rr{ repMorrJracroB, r{BroToBJrerrr.rff creprfiEeù r npo$rureù,
JIT4CTOB, rrJrerrntr? rroJrbrx frBp:eilni4, rIpoI,tsBOAcrBa pyHaBOB U3 M.Êrr(OfO
rloJrrrBr{Hr{JrxJroprIÀa r.I Tpyo r{3 }fiecrnoro troJrr4Br4HrrJrxJropr4Aa rr rloJrtr-
STrlrJreHa, a ranlfie AJIfi lroKpblTl.ra 6yuarra rr rftaHefi rrJlerrKoù, EaJroffie-
HIrfi IrSOJr.flIIr{rr Ha TIpOBOAa U na6erU.

Hecuorpn Ea Henoropbre rexuoJroruqecfirle lper.rMylqecrna, rpex-
tr qerbrpexqepB.flIlHbre 3r(crpyAepbr He EamJIrr lllnpoHoro flpl4MelreHr{ff
BcJreAcrBrre cJrolnuocrrr r(oucrpyrulr4rl Ir cpaBHrITeJIbIro Bbrcoltoù crol4-
Mocrr/r. Kporr,re roro, odracrra a{ifexruBrroro [pr4MeHeHrrfl raHrrx gr(crpy-

ÂepoB eqe He orrpeAeJreHÉr ÀocraroqHo qerKo.

5 5. BEPTI4I(AJIbIIbIE, ITOMEI4HUPOBAHHbIE
IT CtrEUUAJIbHbTE TIEPBflIIIIbIE EKCTPYAEPbI

B nacrorqee BpeMfl lrapflAy c roprraolrraJrblrbrM[ Bbrny-
cKaIoTcff TâKi-Ke BepTr{r(aJrr,Eble âKcTpyAepbl, }toropbre IIosBoJrflroT r{c-
r(Jrloqrrrb rrSMerreHrre HarrpaBJlerrufi troTol(a MaTepIraJIa Me)fiÀy sepB.fiKoM
u roJroBKoù lrpu IIpou3BoAcrBe rrJIeHRr4 rr troJlbrx raa4elraiï. O6nruuo npu
IrSMerreHr{u EarrpaBJlerrr4.E troToKa yBeilr4rlrrBaeTcfl HeoAHopoAHOcTb cKo-
pocrefi u 4anneurafi pacrlJraBa n npo{ralupyloqeft qeJrrr roJroBr(I{, qro

rrpr{BoAur n Buaqr.rrerbublM noJre6anusu roJrqrrHbr âncrpyÀr4pyeMoro
rrB4eJrr4fl. flpeumyqecrBo Beprr.rnaJrbubrx axcrpygepon oco6euuo oqy-
Tr,rMo rrpu nponaBoAcrBe pynaBuoii nrenxu lit Hauecenrlu rlonpr'rrr{r"I Me-
roAoM aKcrpyslrtr.

B neprunarbrroM âncrpyÂepe npauoû crrMMerprIqublft norolt r"rracrr{-
qr4poBaHEoro Marepr{aJra or qepBflKa r( oceBofi upauorouHoii roiroBKe
odecnesuBaer paBEoMepHoe paclpeAeJreErre cKopocrtr LlcreqeEuE pac-
rrJraBa u3 KoJrbrIeBoro BaBopa u fiocTofrrHylo ToJrIrII4Hy sKcrpyÂIrpyeMoro
nSAeJIr{.g.

Beprnnanruuù axcrpyAep, tronaaasnuû Ha prrc. VI.20, npeguaana-
qen Ailf nepepadotHl4 TepMotrJracroB B paailI,Iqubre nporflrlupoBarrlrbre
I{BÀeJIr.rff. Soua aarpyar(rl B ancrpyAepe pacnoJlo)r(eHa Ha BbrxoAHoM
noHqe qepBgr(a, a SoEa BbrAaBJruBarrr{fl - BoJrI4SI[ nprrBoAa qepBflxa.

Bone4ctnne eroro nprl padore âKcrpyAepa floqru He Bo3urrxalor oceBr're
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B rIr4JIIrH,qpe.
[uauôrp cepAerr'r.r*a rrepBflKa 4 tocrelen'o yBerrrquBaeTcfl or 3a-

rpyaounofi aotrui, pacnoJlo?fiensofi B BOpoEI(e -2, x aoue BI'IAaBJII4BaEI{ff'

nllme Horopoft EaxoAflrcfl paÂIIaJIbHo-ytrOpEbIe noAltrutrHl{fiu qepB.flKa

14 rrepBflsubiit pe4yxrop [prrBoAa. B aas[cuMocrr or BI{Aa tr IIJIorHocrn

uepepa6arrruuônroio uârepuala 2.earpyaourrar qacrr, 3 uepnnxa Mo)fier

rrMerb BuA qepBflrrgoù Kogurlec1çoii 111114 ql4;1ug4puqecfioù EaCaAKtr yBe-

ycr{Jrrrff n JIerRo peryJlupyercff BeJIUqI'IEa creIIeHII c]fiarlIfl Marepl[aJla

ruqeHHoro Ar4aMerpa. flnacrraqupoBaEHËrù Ma-

1'.2,

Tepr{aJr Br,IAaBJrtrBaeTc.fl qepeS SKCTpySr4oHlrylo

rolonHy 5. gepnnn oxJrarfiÀaercfl xoJIoAHoft BO-

Ilofi, troAaBaeMoft s raqal 6.

L{ranran4p ancrpy4epa o6orpenaercfl retrJlorro-

clrreJreM, HArHeTaeMbrM n py6aurxr'r quJIIlIIrApa'

IrJr.r,I gJreKTpI4qecKI4M[ rrarpeBaleJlnltu' Ban uep-

Bflr(a u HopIIyc gncrpyAepa Hl{?fie soEbr BbrAaB-

JrrrBanrrfl oxJlalr(Âarorcfl BeIrTrlIJrflTopoM. tlro6u

pacrrJlaBJreHur'rù uarepr'ran He rIpoHIrHaJr B pa-

gr.ransnrrir Baaop Melr{Ay BaJroM qepBflKa r'r Blryr-

pennefi troBe p xHocrblo qrIJIrrHAp a' Ha rloBe pxEocrl'I

BaJra EarreceHa MeJrRa.fi HapeSKa c trporr{BOrroJIO?It-

HbrM, qeM y rlepBffKa, HarrpaBJrelrl4eM BlrlrroBoft

Jrr4ur{rl. Sncrpy4ep r{Meer pflA rlpel{MynlecrB

IlepeÂ odr,rqnrruu MarIrrIIraMI4: o6ecneqrasaeT ryrl-

rrree SanoJrHeIrI4e rIepBflKa 14 rrepeÀavy 6oniluux

r(pyTglrlr4x MOMerrToB.^ 
Bcne4crnrae Koncrpynrl{Bn},rx oco6eunocreft

B epTrrHaJr bHor o gKcrpyÂep a c osAalorc.fi onTI4MaJr b-

HbIe ycJroBrrfl \Irfl paSrpysKr{ Mareprralla' xIlO

rroSBOJIfler rroBÊrcl{Tb o6leuuyro trpor{sBoÂureJlr'-

Hocrb. Marepuan oxaar,rBaer AaBJIeHIle He Ha

BCe rronepeqHoe ceqeHlile qepBtrna' a 'TOJIËr{O Ea

nJrorrlaAb, paBrrylo pasEocrrr rrJroqaAelr flolepeq-

Horo ceqeHuÂ qepB.EHa rd ero cepÀeqHl4Ka' B P€-
SyJlbrale qero BHarrI4TeJrbHO CEtrtfiaIoTCfi OCeBbIe

ycurutr, 4eùcmyroqrre Ea rlepB.flK. vIr'reurruenram

J

o3eBbrX yCunwft trroCO[CrByeT Taft)I(e paAIIaJIr,EOe paC11OJIOX{eIlIde BbI-

xoArroro HaHaJra sKCrpyAepa
He4OCrarxaMII al{crpyÂepa sBJIflIorcfl CJIoÆ(HoCTb yIIJIoTIIeHII'fl 3a-

BOpa Me)fiAy xBocToBIIKoM IIepBflKa II qIIJIIIIIApOM' a TaIUfielIoBbIIIIeHtre

reMneparypbl aJIeMeHroB IIpIdBoÂa IIoÂ AeiicrBl4eM HalpeBareJleu qI{.[I4IIApa.

flpe4cranlnror r{rrrepec eRcrpyAepH c BepruKaJrb€r.rM. r4_ropl{3orr-

raJIbHr;IM repecenarotrrmn:r.cfl r{IlJrI4HApaMu 2 u 4 (puc' VI'21)' 9epnnxu -/

u 5 qllnuu4poB rrMeror 11eBaBI4cI4unù upNno4 or OTAeJIbEbIx sJle1rpo-

ABr.rrareJlefi c pe4yltropalrU. Ha BepxHeM KoHqe BeprI{KaJILEoTO qIIJII4IIApa

y"r""ouo.o ôyrr*"p 
- ln" 

nepepâ6aruBaeMoro Marepr{aJra. Marepuan

IrJracTr{Il[pyeTc-fl B BepTIIKaJIbEOM qIdJII4HApe' fiocJle qelo HaIrIIeTaêTcfl

B ropl{sogranturrii qLIJIIIIIAp. B soue flepeceqeguff IIIIJIIIHApoB trB Mare-
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Pac. VI.20. Cxeua
Beprtrr(aJrbEoro afic-
rpyÂepa:
l - B o p o E H a :  2 - M a -
îeprraJl; 3 - sarpy3orlEaff
q a c l b  q e p B A H a ; 4 - s e p -
B r E ; 5 - t o r o B x a ;  6 -
Éagar qepBfiHa.



pr4aJra yAalr.flrorcfl rreryrrrle Belr{ecrBa. B aroË Bone qepBflK 5 nueer r(oJrb-
rleByro Bbrrorrr{y 6, xoropan yryqruaer ycJroBr4.E Barpyar(r,r Marepr4aJra
B ropaaouranrnrrù qrrJrr,rnAp. Ha xsocronoù cacrrl roplraourairbnoro
qepBflKa rrMeercfl BrrrrroBafl HapeBHa 7, tpennrcrByloqafl Br,rrexaHr,rro
pactrJraBa B rrpaByro qacrb qvrungpa 4. ,{,la o6ecneqeu[fl o4ranaxonoft
trporrBBoÀr4TeJrFHocrrr BepTr{KaJrr,Horo I4 ropr{3or{TaJrbHolo qepBflKoB no-
'cne4nrafi r{Meer 66.ruuyn cnopocrr, Bparrleur{fl. Iopraaourallnnrfi qz-
.JII4IrÀp IIpeÀHa3I{aqeII AJI.E CMerueHrr.fl r{ rOMOIeHrrSaqrrrI lrJracrr4ur{poBarr-
rroro Marepr{aJra, Koroprrft nr.r,r{annraBaerc.s qepeB roJroBxy 3. flpuuerJeurre
3 gKcrpyAepax AByx qepBflfioB c HesaBr{ct4MhrM rrprdBoAoM nosBoJrfler

Puc, ttr1.21,. Cxerrla ancrpygepa
qEnnEApaMu:

t, 5 - qepBEfi; 2, 4 - r\utfir'd'4p!ù; 3 -
7 - BLraroBaE rrapesHa.

c AByMff trepeceKarotqrrMrlcg

roJroBfia; 6 - IrorbrleBaÊ BEùToqHa;

I

Jr-oBbrcrrTb nporrsBoAr4reJrbHocrb r{ yMeHËrrrr{rb pasMepbr sncrpyÂepa.
Ftponre roro, crauoeurcfl BoaMolr{HbrM peryJrr.rpoBarr, pei(rrM ancrpyalrrl
B BaBr{cr{Mocrrr or uepepa6aruBaeMoro MareprraJra ra o6ecnesuBar,b Bbr-
ooftyro cTetreHb roMoreEtrSaqurr pactrJraBa.

(Drapnra <Andouart> ((Dpanqra) Br,ruycnaer ranrre yuroBbre encrpy-
.,qcpËr c qepB.flHaMrlr ,quaMerpoM 60; 90 u 120 nn.

Paccuorpuu Horrcrpyxr{r,rtr Henoropbrx cnerluaJrbnËrx rrrrroB qepnsq-
rrbrx axcrpyAepoB.

Odrrsuo qepB.flrruhre axcrpy4epbr Bcex orMeqerrHbrx Bbrme r(oHcrpyn-
r1uù pa6oralor B floJrurponr4qecnoM pex(rrMe, rrpr4 ycJroBr4a rrHTelrcrrBHoro
tenroo6ueHa or creuon rtrr{Jrrrrr4pa r( rrepepadarrruael{or4y r,rarepr.raJry
fi or(pyffialoqefi cpe4e, a rantrte or Marepr{aJra R AeraJrflM }raurr{Hr,I rr Ba-
reM K or(pyrfiaroqeù cpe4e. B ornnurre or arrrx Marrrr4n, DncrpyÀepr,r,
pa6oraroqne 6ea uo4noAa renJra r{BBHe n 6ea reu.nooduena c oxpy;*(a-
IoqIrMr{ qacr.EMrr Marrrr{Hbr 14 BoBAyxoM, rraxoAlrcn a a4raa6arr{qecr(oM
pelr{IlMe. Oguano B rrpanrusecr{rrx ycJroBrr.flx BcerÂa npoficxoAr.rr
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TerrJroo6MeH I\Ie)fiAy cTeHr(aMfi qrrJrrrlrApa, qepBflKoM vI rrepepa6arr,I-
BaeMbrM MaTepr4aJIoM.

flpn orcyrcrBlrr{ troABoIa reuJla K rIIrJrIlHApy narpernrft MareprraJl
or4aer qacrb cBoero renJrâ rlepB.flRy Ir qI{JII,IEApy. Izlnor4a AJrfl KoMrreH-
caqrrr[ TerriroBtrx trorepË Ha IIITJIITITApe ycrarraBJrl{Baror He6oilbrll,Ie Ha-
rpeBaTeJrr4, o4r{aKo BcJreÀcrBue sbrcoxoli TeIrJrotrpoBoguocrr,I MeraJrJra
aro He troaBoJrfler Aocrlrrnyrb paBeucrBa reMrleparypnr lepepa6arrr-
BaeMoro MareprlaJla, qepBflKa I[ qrrJrr,{E4pa uo sceù ero AJIuHe. floarouy
ranoft pe)fitrM pa6orrr trpaBr{Jrr,Hee Haar'rBarb aBTorepMr4qecfiuM? â He
a4nadaruvecnrau. HarpeB II IIJIacrI4KaqIdfl MaTepIIaJIa B aBroTepMl{qecl(oM
qepBsrrHoM gHcrpyÀepe ocytr{ecrBJrseTcfl B pesyJrbTaTe r{HreEcI{BEOro
BF,rAeJrerrr{g lenJla IIpII CÀBLrIe Marepl4âJra.

Anrorepurauecnraft pefi(rrM âKcrpyarrld Ee Àorrycxaer Mecrlroro ilepe-
rpeBa Marepr{aJra, qro BoBMo}nHo sa odn'rubrx encrpyÂepax rrpû Holrranre
MareprraJla c upeaMepno HarperbrMr{ yqacrfiaMa Buyrpeuneft nonepx-
noctu qI[JrIrEApa. 9eporunrre gxcrpyAepbr, pa6otaroqlre B aBrorepMl'r-
qecKoM pe,fiI{Me, oTJII{qaIOTCfl BbICOKOû CHOpOCTbIO Bpaq,eHllfl qepBfiHa

(no 1000 o6lnun'). B ananoruqnbrx ycJroBuflx Moryr pa6oratr, rax?fie Ko-
HI4areCRue rIepBflIIIIbIe aI(CTpyAepbI CO CpaBIILITeJIrEO UebOnr'ruuuv qvr'

cJraMlr o60poron qepB.afta.
tr4 a u as ecrnbrx x olrcrpynqraû pacnp ocrpaueglre noryq11rl4 cr(op ocrgbre

aBrorepMr{qecr{r{e axcrpyAepbr, BblrrycxaeMue {zpuofi tAlpine> ((DPI) -

clr. ra6n. VI.2. Ha arlrx MalrrtrHax BaJI qepBfiKa coeÀr{Eelr c sJlenrpo-

ABr{rareJrer[ qepes ftiluHopeMeHHylo trepeÀarly ulu xopooRy cHopocreù.
ftonnexropnrriil aneHrpoABIIIareJIË IIepeMeHHoIo rona (rlrrlt Mexanuse-
cnrafi napuarop) rIoBBoJlfler IrJraBrro rrBMeH.flTb cKopocrb Bpalqentrfi
qepB.aKa. Ang orBoAa ua6trrna relrJra' Br,IAeJIfloqerocfi BcJreAcrBrre
r4rrrerrcuBEoro cMemeHr4n Iz 4e{opuaql4[ cABIrra Marepl4aJra' [peAycMor-
peHa BosMoxtHocrb oxJralfiAeHnfl oAIIOft trJIIr AByX 8OH qIrJIrrIrApa

Botroù.
Hecuorpx Ha ynaaaHnbre Aocr orrncrB a, aBr orepMllqecnue afi crpygepbr

LrMeIoT ol.paHuqeHHoe [pIIMeHeHIIe ilpu IIponBBoAcTBe IIJIeHRI{ II CJIO?ITIIbIX

B lr B f oToB Jlenralr up o{ull{p oB aHHbIx uage nri.ft LIB repMoIIJIacr oB. Cnop oct-

Hbre aBlorepMr4rlecnr4e Marlrrrnr,r c 6otlurrall AI{aMerpoM (}65 nn) odllqno

He usroroBJr.flrorcfl. 3ro o6rscs.serc.fl rpyAHocrbro peryJrlrpoBaulr.fl rrpo-

qecca B saBIICI{MOCTIiI Or BeJII{q[IIbI BHyTpeHHero TeIIJIOBbIAeJIeHI'IE

r,{ cJIoEtIrocTbIo IIoAAepHauuq cra6I,IJIr,HoIo pex(LIMa B Teqeulle AJIIITeJIÉ-
rroro BpeMeHu. AsrorepMuqecnlre gxCrpygepbl trpuMel{nlorg;r TJIaBHIIM

o6paaole gnn {opuoBaHrrfl rpy6, nonrrx lt rrecJrox(urrx upoipraJrrrpoBan-

uux ua4elnft.
Cueqr,ranrsËIe o4uoqepBflrluÉre sncrpyAepbr c rrJraBtrJlbubrM ArrcKoM

(pnc. YI.22) noano.nsror paa4eJlr.rrb craAI{rI HarpeBantrff trr trJraBJreurr.E
Marepr,raJla or Cra4trii cÆ(aTufl, IoMoIeEI{aaqIII4 I4 BLIÀaBJIuBaIIras. Tanr.re
aKcrpy4epbl lrpr{MeufiIorcfi B cJreÀyroq,Ilx rIeJIflx: ÀJIff nepepa6orxu
orxoAOB, flo.ItyqaeMr,rx npr[ npolraBoÂcrBe trJIeHKr4, aaHyyn'r(fopMoBarrubrx'
Jrr[TbeBLIx I4 ancrpyAldpoBarlllblx uege,nwir; ÂJIJI llepepâfiornu Hpolltxo-
odpaauoro MareprraJra trporraBoJlbrroù Qopuu u paar[qnbrx paaMepoB;

AJrfl Cyxoto oRpalllr{Balrr{.fl MareprdaJla HellocpeÂcrBerrHo B ar(crpyAepe.
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B uocre4neM cryqae ycrauaBJrl{Baror
r(oropËre Aosrrpyror noÂaqy Marepr4aJra
BI/IJIbEËIù ]II{CK.

4na nu6paql{orrubrx lrnrareJlfl,
rr cyxoro Kpacr{TeJrfl H& trJra-

flnanrenue u HatuerâIrtre
MaTeprraJra ocytrtrecTBJlfl eTcfl I{a
Marrrr{rre paBAeJrbHo. f pauy.rru-
ponannrrft MareplraJl n3 6yn-
Hepa 5 trocryrlaer uo rotny 6
nra6ponurarenn Ha IrJIaBrdJrb-
urrii gucr 4 u pacnpegeJrflerc.ff
roHRrrM cJroeM. ÀracH uueet
noJrr4poBaHHyIo rroBepxHocTb
rr Bpaqaercfl c troMoqËK) or-
,qeJrbrroro sJreKTpoÂBr{rareJrfl
co cnopocrr:o 6 odlnun. IIoR
xr,rcKoM pacuoJro?fieHbr paAr4a-
rlr.rouur,re HarpeBareJln 3. Telr-
rreparypa HecKoJIbnl4x KoJIËIIe-
Bbrx sorr Al4cr(a ftorrTpoJrr4-
pyercs nocpeÂcrBoM repMorlap
Âo Aocrr{}rienr{fl panuouepuofi
reMrreparypu uo ncefr noBepx-
Hocrr{ Arrcna. Ifuulru4p anc-
rpyAepa tr{ rrJraBrrJlbrrrrft 4Iacx
3 aH pI'ITLI TOIIJI OIISO JIfl III4 OHHLIM

noxiyxorr B.
IIplr rroBopore lrJraBrrJrr,-

Horo Arrcxa na 360" C aarpy-
,r(eHlrafl ,qo3a MaTeprIaJra ycle-
Baer pacrrJrâBl4Tbcfl, rrocJre
qero y,qailfleTcfl c rroBepxHo-
cTrr Ar{cfia SJracTr4qHL,rM cHpe6-
xou 7u no,qaercfl n BoHe rrr{ra-
rrrrfl rrepBEKa 2, pacnoJrolneH-
HOTO UO,4 IIJIABIIJI bHI,IM AIICITOM.
T{epnax Bparqaercfl co cxo-
pocrbro 60 o6lnun. Ha uauruue
ycraHoBJreH o4uoaaxo4ur,rù
rlepBflli C IIOCTeII€HHo )lvIeHF,-
ruarctqeftcn rly6uuoii Hapeaftrl
v. crerreHblo cffiaÎrrfl 2 : l,
npraro4unrft AJIfl rrepepaborxlr
6onrtuuucrsa repMorrracrurl-
HI'IX MaTepIIaJIOB.

Harpena:renn 9 qurun4pa I
BKrroqaercfl roJrbxo Bo BpeMfl rlycxa sxcrpy4epa. IIpo4onxr{TeJrË-
HocrF, pasorpeBa eKcrpyAepa cocraBJlfler -15 nutt'. flporaero4rarenr-
EOCTË MarrrrrHbr onpeAeJlseTcg paSMepoM rloBepxHocrr4 trJraBI{JIËEoro
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Àrrcna. Sacrrnaerumù rra nnasrrnr'ubùù ArrcH MareprraJr yclreBaer 3a
o4un o6opor Ar{cxa pacrlJraBrrrl,cfl HacroJrr,Ko, qro alacrravnrrù cxpe-
6oH nerxo BaxBarbrBaer pacnJlaB ril rro4aer H rrepBflKy. Marepuan Eaxo-
Aurcfl. Ha rrJraBr4JrbrroM AIrcKe -10 cen. llp" nenpeprrnnoù padote
B TeqeHrle Hecr(oJrr'Krlx cyToK ÀI4cr( He 3arpfl3EfleTc.ff, TaK HaI( HaAelr{Ho
oqutrIaerc.s cHpe6nou. flpunoq qepBflHa Ir IrJIaBrIJrbIroro AI{cHa ocyqe-
cTB JIffeTCfl aBTOEOMHI'IMI4 9JIeKTpOABIITaTeJIflMI{.

flpu pa6ore Mamurrbl c rIJraBaJrbHbrM ArrcKoM AlraMerponr 400 nn'
pacxoA Moqr{ocrr4 cocraBJltrer: 1,5 nern - Ha [pI4BoA rlepB.flHa; 0,2 nem-

a rrpuBoÀ rrJIaBnJrbHoro Arrcfa; 3,5 nem - Ha rroAÀeplr(aErIe reMnepa-
Typbr rrJraBuJrBHOrO ArlCHa IrpU ycraEoBI4BIxeMCtr peHrrMe paoorËr;
0,6 nem - ya nepnonauanrnrrfi paBorpeB IILrJrrrIrApa; 0,l nem - na
rrpr.rBoA nr{rareJr.fl. V4errnnrù pacxo,q aueprrlra sa t ne nepepa6orannoro
Marepr{aJla paBen 0,07 nem.u.

flporaeno4rareJrlnocrb ancrpy4epa o nJraBI{JrbHbIM AI[cKoM npu uc-
rroJrbaoBanrrra q,enenoù roJroBKIr: 24 u 28 nefu - AJrfi IIoJrr{sTrIJreI{a Br,r-
coxoft rr HrrBRoù trJrornocrr[ coorBercrBenno; 32 nalv - gilfl yAapoilpos-
Horo rroJrr{crlapoJla; 28 nalv - AJrfl nlacrrafrzqupoBarrnoro rroJraBI4IrIlJr-
xJropuga; 25 rcalv - AJrfl rloJrl{Merr{JlMeraxplrJrara. Sncrpy4ep xopoilo
pa6oraer npra rltrTaulrr{ Marepr4aJlou c pâanraqubrM rpauyJroMerprrqecfi rrM
cocraBoM. fIporaaeo4IareJlÉHocrb sxcrpyAepa cutr)r(aerc.E roJrbro Irprr ero
SarpyBKe I4ISMeJIbqOHHI'IMI[ OTxoAaMv IIJIêEKa.

Cneqraanrnrrù ropraaonraursrrfi xouusecHuft excrpyAep, ilpe4r{-aala-
.IeHubIù AJIfl IIEPEPA6OTXN IIOJII{BIIHITJIXJIOPI{AA, IIOHABAIT HA PI{C. VI.23.

On cocrorar r,ra KaMepbr 3, n Horopofi pactrorolHen uonrrii Honusecxufi
rrepBflH 4, aHcrpyauouuoft rorroBKtr 7, dynxepa 5 ra upuoo4a sepBflKa
(ua pracyure rle rronaaau). floluù qepoflK o6orpenaerc.s relJrolrocrrreJreM
r4 oxJra)fiAaeTcfl BoÂoù, noTopbre rlocJreÀoBareJlbrro [oÂaroTcfl qepes naT-
py6ox 7 ra ygannrorc.fl nepea ornepcrue 9.

Cnapyxra Konuqecnoit KaMepr,r 3 ycraroo.nerrbr rpr{ gilenrpl4qecnrlx

HArpeBaTeJrff c aBToHoMHbrM nolrTpoJreM tr aBToMaTrlqecfirrM pery.rlupoBa-
Hr{eM reMrreparypbr. (Dnaueq KaMepr'r [pr4KperIJIeH K M0Hratr{Hori nnnre
6. Itpyrxqraù rrouenr [epeÀaerctr Ha fiolrl{qecxuft uepenx or-nplrBoÀa
sepea BaJr 8. B qenrpa.lrblroM KalraJre qepB.sna BanpetrJrelr AopH z KoJrbqe-

"oh 
npnrotoquoft rônosHr,I. ,{ualretp BLIxoAEoù rlacrl{ qepBflKa 60 nn,

yroJr rrpr4 Beplnr{He Kolryca 60o, AJrIrIra 242,5 n'm, rrlar HapeBKtr
rrepBflHa 50 nn, cxopocrb Bpatr{enrr.E qepBflr(a 6,25-62,5 odlx'un,
Itonnsecxuû exctpy4ep Moxer 6strr ucno;rbaoBalr B fiaqecrBe cMeca-
TEJIfl,

fI pu nepepa6 otre c ononr,IMep oB repMorlJlacrusecxldx clloJr rr Hayqyxa'
a rar(ï{e aJlacroMepoB EeodxoAl4Mbr troBbrrlleunrre 4eQopMallrrrr r1 Hanpfl-
]r(eHrlfl cÂBtrra B MareprlaJle. ,{nx sroii qelra rrp]lMelrflercfi trJraHeTapnbrù
qepB.HqHr,Ifi axcrpyAep (pwc. YI.24). Ilunun4p raxoro encrpyÂepa co-
CTOI{T I'I3 TPEX 3OE: III{TAIIIdq 1, NTTACTUXA\UU II, C}fiATIIfl I{ BbIÂABJII{BA-

nus, III.
B eone rrr{ralrtr.s pacrroJromeua qepBflqHafl cer(qllfl 2 c r;ry6oxunt

BrrHToBbrM I(aEaJIoM. B aoue IIJIacTT{KaIIIaII ycTarIoBJIeu qenrpanrnr'rù
rrepBflK rr Ineclb trJlalrerapubrx rrepB.sxoB 3, roroprre ldMeror BaqenJrelrlre
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Prac. VL23. Cxeua roprraorrraJrbrroro Rogrrlecnoro
0r(crpyAepa:
J - rorotsHa; 2 - AopH; 3 - ftosfiqecHa.E HaMepa; 4 - Horûr-
rrecHtrff qepBffH; 5 - 6yHHep; 6 -MoHTalI(Eafi nrrtlTai | -
narpyooH; 8 - BaJr; 9 - orBepcTre.

Pwc.Yl.24, Cxeua n;rauerapsoro sepBffrûroro âKcrpyAepâ:
f - Barpy3oqHa.q BopoHHa; 2 - qepBqrlHaF cer{Un.E; 3 - [raHeTapHbre qep-
B.griu; 4 ---Hape3Haff rrâcîb Ur.rauHÂpa; _5 - ol'rroqepBflqHaE cexql{rl; f - AOHa
rrr{Taflrrfi; f1 - aoHa [racrnriaur4n; fff - BoHa cmarun r! Bbr]raBJrr{BarIur.



c rlelrrpaJrbubrM qepB.sfioM r4 HapeBaHHoË qacrr,rc qr.Irlr.rugpa 4 a eone If .
B aone BhrÀaBJrrrBâErrtr HaxoÂI{Tc.fl oAuoqepB.flrlnas cexqraa 5.

Saxsarbrnaeivrrriir raa BarpyaoqnoË noponxra 7 llarepraal HarHeraercfl
vepnnunoft cenqueft 2 o upo4oJlËHËre Baaopr,r Me?fiAy nJlarrerapubrMrt
qepB-fixaMrlt 3, rAg MaTepr,raJr pacllpeAeJl.EeTcff ToHr(uMr{ cJ]oflMll' r'IHrerr-
cr4Brlo ûepeMertrr{BaeTc.fl rr trJlacrlrqlrpyeTcE 3a oqeHb KoporHoe BpeMfl.
Jleryuue BeqecrBa decnpennrcrBeuno y4aJrrrlorcfi r{B aoubr nJlacrlrxaquu
rrepes 30Hy rrrrralrlr.ff u 6ynxep n aruoc{epy, nocnoJrbKy B 30He llJracrtr-
Karlrrn Me)fiAy poJIuHaMa-qepBflKaMZ AâBJreIIUe MaTepIIaJra Oqelrb MaJro.
flranerapnbre rrepB-flKlt l{Meror reJrunotrÀaJl},Hylo HapeBfiy, qro cnoco6-
crByer r4ETeHcr{BHoMy rrepeMemnBaHr{Io MareplraJla I{ ero HarpeBarrlrlo
(ncne4crnue 4e{oplraqlrr4 cABr{ra n rpenux). Cxatrae MareplraJra ocyqe-
crBJrrrerc.s B HaqaJre Borrbr BbrAaBilmr,asun fff ,

s 6. BECTIEPBflTTHbIE rr AECnOBO.qEPBflqHbIE
aficrPvlEPbr

: Ilepepa6orna rrJracrMacc Ha qepBfquhrx MalntrHax - [rr4-
poHo pactrpocrpaneuurtii, Ho Ee eguncrneuunfi crroc06 sficrpyBIrIr.

Heo6xo4uuocrb rrorrcnoB HoBbrx cnoco6on Br(crpyalrl{ o6sscn.sercs
cJreAyroqr{Mrlr trpuqr.rHaura. Ha donlmraucrBe qepBflqEbrx a(crpyÂepoB
ocuoBlraff qacrb relJra, ueodxo4rauoro AJr.s nJlacrlrr(aqul{ MareplraJra'
rrepeÀaercfl rryreM rerlJroorgaqu oT nnyrpeuueft rroBepxuocrl{ o6o-
rpeBaeMoro qrlJlrrnApa. flocronrHy troJlrrMepbl rrMeror Hlranyro rerrJro-
rrpoBoArrocrr, ranoft cnoco6 ilepeÂaqrl reflJra tpedyer ÂJlr4reJrr,Horo npe-
6rrnauus (o6r,ruuo HecHoJIbKo rrtunyr) Marepr{aJra B ancrpyAepe' Ilonrr-
meHr{e pasHocTr{ TeMnepaTyp Me}r(Ay qlrJrr.rlrApoM I4 xoJroÀrrr,IM [oJrr'rMepoM
yryqtrIaer teuloodueu, Eo BhlsbrBaer olracEocTr, TepMurlecnoit Aecrpyr{-
qurr uoJrr{Mepa. floaroMy }fieJrareJrbuo HarpeBarr' rroJrrrMeprr 6olee pao-
rroMeprro rr 3a KopoTKoe BpeMfl, r{clroJrb3yfl, Ira[pr4Mep, MexaHl{qecfiyK)
cHepfnlo Tpelrrrfl.

9eponuunru MaIrrr{EaM cnofrcrneunbr rax}fie none6anng AaBJreHI4r
B axcrpyatronnofi roJloBr(e, Koropbre reM Menblrre, qeM rrpaBlrJrËI{ee B},r-
6paua Koucrpynur.ra rlepBffHa. floarouy qepBflqubre ar(crpy4epbr Ee
BcerAa odecneqnsaror Bbrconoe HarlecrBo cMeltrenrrfl r,r AlrcrleprupoBaHr.rff
Marepr{aJroB, Arff KoropÉrx neodxograu paBnoMepnbrit r,r uurenclrsnbrù
c4Brrr uo sceft AJIr,rHe qepBflfia. Itporue roro, qepBffqnbre axcrpyAepbl
cJro)r{Hbr B rrsroroBJrelJ.vn v eKclrJryaTarluE, cpaBHI4TeJrbHO AOpOIII r4 Tpe-
6yror do.rrmlrx rrpouaBogcrBeunhrx unoq,a4efi.

flopmuenrre axcrpyAepu rltMex)r HtrBKyIo rrJracrrrraqllolrnylo npotra-
BoÀr{TeJrbEocrb rI BcJreÀcrBue eroro lle EâxoÂ-flT ltrIrpoKoro llpuilreHeElrfl.

Paapa6orannue Ea lrprruqr.rrlr4aJrbuo nosoii ocuoBe B rrocne4utre
roAbr rr BbrnycxaeMbre B paBJIarIEbrx crpauax 6ecvepnaqnbre sxcrpyAepËr
Molr(Ho r.rcrloJrbaoBarb AJLfl r{BroroBJreuna lpo{uneft u rpy6, flo]tpbrrr4fi
radeneù lraoraqraeù, I,IBroroBJrenun uagetnÏr uB IreHoIrJIacroB' B HaqecrBe
cuecrareneû, a raKlr(e AJIfi rrpeABaprarenrnoù rrJracruKaqul( TepMonJracroB
Ea JIr{Tr,eBbIX Marrrr4Hax. Bperua Haxo}r(Âelrl4fl Marepl4aJla B eHcrpyAepe
o6r,rsso Ee rrpeBbrlrraer I cen, qto oco6enuo Ba?fiHo tlprr nepepa6orxe
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repMorrJracroB, cnJrourrbrx a repMnqecxoù Âecrpynrltrrr. B tpoqecce DKc-
rpyarrrr rra Marepuana aififerrraBrro y4aJrrrrlrc.Ê raabr r{ BJrara. Haupuuep,
rrpfi coorBercrByroq,eù peryJrr4poBKe aftorpyAepa yÀaercfi roilyqarb
upo(furu trB troJrrrcrr{poJrbubrx rreuorrJracroa 6es BoBAymHbrx BKJrro-
seuzfi.

B 6ecuepnaqnoM ÂrdcnoBoM ancrpyÀepe racnoJrbsyercfl a${exr uop-
MaJrbnbrx cran (o{frert Baficceudepra). Oru cranrr Boarrrrnaror rrpr{ cÀBrrre
BffsKoyrrpyloro pacIIJIaBa lloJluMepa Me]fiÀy BparqaroquMcff rr HetroÀ-
BIT)I(HbIM AI{CKAMI{.

,[,racxonnË arcrpy4ep (puc.
V[.25) r4Meer upo(fumuuft
Bpatqalonlr,rûcs Aucx 3, Pac-
rroJrolr(enubrË n o6orpeBaeMoM
Hopnyce 4. f ivcx npzKpenJrerr
n {lanqy sa,na 2, ycrarroBJleu-
Eoro B rrogrurrrrur{nax 9. Ha
Korrcoirr{ BaJIa rroMeq,eno ay6-
qaroe KoJreco f., cBflBaHHoe
c trprrBoAoM. Àor o6orpena
fiopfiyca ycrarroBireHÉr aJIeK-
Tpnqecnne HarpeBareJrr{ 5.
ToH rroÂBoÀurcff K HarpeBa- b

TeJrrc [rrcna rrepea RoJrbqenoù
noJrJreHrop. fpauynupyloqafi
perrreTKa rrJrr{ SKcTpyBr,IoEHaE
roJroBra ftpenr4rcfl x {nanqy 6
Hoptryca.

Pa6osan KaMepa ArIcKo- Puc, VI.25. Cxeua gucroBoro sKcrpyAepa:

Boro 9r(crpyAepa pactroJro- , - 3y6'raroefioûeco; 2 -Barr; 3 -Bparrlarcû{ûtcE

lneua Me)n4y ropqou'r"" 
"u- FYai;Ët"n1"1 

t""*i3âH'"Hi."'i f'-roi'Ë3li
crtrtrdrr KopItyca ra 4ucxa. ,[,ta rtrilrHr{t(r'

r4sMeHeHrrs saBopa Me)fiÀy
ArrcKoM rr KoprrycoM (n upe4e;rax 0,2-10 n'n) npegycMorpelro creqlrâJlb-
uoe ycrpoùcrBo. Ha qr.rrunApl4qecxofi rroBepxHocrrr Arrcxa r{Meerc.ff
BrrEToBafl lrapeana B, xotopan Bbrtro,f,H.fler ponn na6uprrnTuoro ytrJror-
HeErr.fl, nperrfTcrByrcq,ero IIpotrrrKHoBeHrrlo Marepl4ara qepeB 3aBop.
flepepa6arr,reaeMbrfi MareprrâJr B Br4IAe rroporufta zJrr.r rpâHyJr Barpyx(aerc.ff
n dyuHep 7. 3arpyaouublù xauail uo4 6ynnepoM pactroJlorr(en ranren-
rlriraJrbEo rc noJrbqeBoMy rcaHaJry, B noropoM HaxoAr{Tcfl Marepl,raJl'

,[na yctoùqlrsoù pa6orrr ArrcnoBoro axcrpy4epa neo6xo4uua pan-
HoMeprraff tro4aqa MarepnraJla. flna sroft rtreJlr{ Arrcnonble ancrpygephr
ocnaqaror lrrrreKoBËrMrr, nu6paquoHHbIMr{, BaJrKoBbrMtr T. Apyrr{Mll
trErareJr.flMrr. flocryuarorquft ua BarpyBorlrroro KaHaJIa MarepuaJr paa-
Mflfrraercfl 6naro4apn KoETaHTy c EarperbrMrlt crenr(aMrr Arrcxa rr Koprryca
u cMemeErrro c EaxoAffqr4Mcfl B KoJrbqeBoM 3a3ope trJracrrrl{upoBaErrr,rM
MarepuaJloM. B uocteneHHo cy}I(aloqeMcf BaBope MarepllaJr troJlEocrbro
rrJracrrrqupyercfl no4 4efictnueM TetrJIa, o6paayrorqeroc.E BcJre4crBtre
BEyrpeEHero rpeHr/r.ff, rr roMofeEnsrlpyercfl. o6rrsHo gToro noJltrqecrBa
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TerrJra AocTaToqIIo He ToJrblto AJr.fl trJracTr{r{arll4rr MaTeplraJra, Ho TaK}fie
AJr.fl EarpeBa ÀrrcKa r[ Koplryca I4 KoMrreHcarIIdI{ rerrJroBbrx rrorepb.

flporaaoo4ureJrbuocrb ra ycroûvranaa padora eftcrpyAepa orrpe4eJls-
rorcs c:ra6z;rrnoft uo4auefi r4 ycrauoBrrBmrrMc.fl xapaarepoM ABrrlr(euu.â
Marepr{arra B cMemanuoft aone nrataÉras r{ rlJlacrr4r(aqrrld. SHcrpy4ep
pa6oraer ycrofruuno roJrbno rrprr ABrrlneurrrr pactrnaBJlerrHoto Marepr{aJra
rro ctrnpaJrbuoii rpaentopun. Vc;roBug Boanl4r(IroBerrr{fl n ycroùuuaocrr.r
TaKOTO ABE)r(eHr4fl paorrJraBa erqe rroJIEOcrbrO He Br,r.flcËeHr,r. cefisac I4x
no46nparcr AJrfl Ka?fiAoro Marepr.raJra orrËrrlrblM rryreM, npu aronr 4o6lr-
Barorcfl neo6xo4ruuoro pacrrpeÀeJreuufi reMneparyp B BoHe rrrlîanlr.E
r4 rrJracrr{KarlEu, rÎ3MeEfl.fl saBop Me}fiAy KopIIycoM I4 Ar4cKoM, â TaK}Re
cxopocrb Bpaqeurr.fl Âr.rcxa. Jllo6a.s eJleMerrrapnafl qacruqa MareplraJra,
tronagarlqafi B Baaop, uo4 4efrcrureM pa4lraJrËIroro AaBJreHr{s [epeMe-
rqaercfi r( qeErpy aopllyca, trepeceHas rlr4iluHÀpuqecHr{e ceqeEr4ff c no-
croffrrEr,rM paAr{ycoM. Bo scex losHax raKr4x ceseHlaù cKopocrlr cABrrra
paBnr,r (ncre4crnue crrMMerplrrr rr o4uopoAHocrI[ rroJrfl cnopocrefi c4nura).
Tax Hax Mexar{r4qecnafi aueprrr.ff rrpeBpaqaercfi B TetrJreByn, To rlocre-
treHIIo IIpn UpOXO)I{AêHI4II pâCtrJIaBa IIepeB BaBOp BfiBI{OCTri MaTepI4aJIa
.BbrpaBrrr.rBaercrr IIo BceMy o6reuy. Taxuu o6paaou* B ÂI{cKoBoM sKorpy-
Âepe reuepaqr4fl TerrJra, neo6xo4rauoro ÂJr.fi EarpeBa I4 rrJlaBJreuafl MâTe:
ptraJra, cB.ffBaua c rlpoqeccoM Buyrpenuero rpenr.rfl. Bcue4ctnl4e Droro
neodxo4ruafl trpoÀoJrln[TeJrËHocrr, rrJracrr{Kaqrr[ rt roMoreIrI{BarII{I4 Ma-
Tepualra peano conpaqaercfl, qro ocodenuo Bax{Iro AJr.Ê IrerepMocra6rnnr-
HËrx MareptraJIoB.

trllanecrno, uro pa6ora rpeHrrfi rlpotropqrrorraJrr,Ha BflBxocrr{ rrJracrlr-
qr,rpoB arrHoro MaTepuâila. fI oatouy r{sMeHeErrfl BEsKocrr4 rr reMrreparyphr
pacrrJraBa Ha Ar{cKoBoM sKcrpyAepe RoIIrpoJILIpyrcr rro IrsMeHeHrrIo Moq-
Eocrtr, pacxoAyeMofi na upuooA gr(crpyAepa, r4BMerrna pa6ourait aaaop
u cfiopocrË BpaqeHr,rfl Ar(cKa.

[,ncnonrre axcrpygephr orillrqarorcff Arrcrreprupyrorqeri rr roMorenrr-
aupyroqef,r ctroco6nocrr,ro, qro o6b.Ecnflercfl coaAanrrelr n pa6oueM Ba-
sope oAHOpOAHOTO noJr.fl Cr(opooreft CABr4r'a. Tafiue sKcrpyÀepbr npocTEr
tro r(oncrpyxqr4ra, uanora6aparuÉr, cror{Mocrb rlx El,rtr(e crol{Mocrn
qepBflqHblx Mam[rH.

TexnrasecHr,re xapaxTepr{crr{r(fi oreqecrBer{HÉIx ycrârroBon AJrff lrpo-
T4BBOACTBA rpaEyJr, mJrarrroB rr rIJreEoK, BbrnycKaeMbrx Ha 6aae gucxonrrx
âncrpyAepoB, npune,qennr s ra6fi. VI.4.

It ne4ocrau(aM ArlcnoBbrx axcrpyAepoB cJreÂyer orrrecrtr{ neodxogn-
Mocrb crporo Ao3r,rpoBaEEoit u paBHouepnoii troAaqa (urararua) nrare-
puaJra u oseHb HuSKoe AaBJreHre pacnJlaBa Ea BbIxoAe, fioropoe sa 7-2
nopflAHa Hr4)r(e, qeM Ha coBpeMeHEbrx qepB.flqHbrx gRcrpyAepax. flocne4-
Hee o6croffTeJrËcrB o r{ r{eAocrarosnafi npouaB oAr{TeJrr,Hocrb Barpy4uflIor
rrpoMbrrrrJreErroe ilpuMerreErre ArrcRoBbrx aRcrpyÂepoB npr.r [por4sBoAcrBe
rrrreEoK, JrrrcToB, rpy6 n Apyrrx npo([uilEHErx ua4eruù.

,[,ucronue sxcrpy4epbr rrprrro4nbr B rrepByn oqepeÂb AJr.E cMemeurt.s,
ofipartrrrBanrtff, Àeraaaqfir m o6eaeoxnsanu.e MareprraJroB. Cpannu-
TeJrËrro mtrpoxo onr[ ucrroJlbayrorcff 4na nadoparopnblx r{cc"rre4oBareJrl-
cxnx pa6or.
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'I'a6.,tu qa V I.tI

Texnu.recft[e xaparTepncrrrrur orerrecrBenrrr'rx arperaroB
Ha oase Arrcr(oBbrx 9r(cTpyAepoB

TIIrI axcrpyÀepa

fïapauerpn

MaHcr4MarbHa.fi IIporraBonrrTeJrSHocrb,
Ê e  / !

ÀEaMerp rrpyrrra rrJrr{ mJraupa, ruil
AuaMerp paoosrrx :lr4cHoB, i lM . , ,

BcfiuquHa ôagopa MeE(Ây ElrcnoM
rr (opûycoM, JtrJû . . .

Moû{Hocrb âJreHrpoÂBr,rraTeJtff nprrBo-
t r a ,  x g m i

oHcrpyÀepa
MEIIIAJITTIT
opesr,r
B EHTI,IJI ETO O â

1\4.ouHoerb naipenareneù. rcm
Paomepbt  yc r tHoBr t { ,  J r4  .  .  .  .  .  .  .

Bec yctanoaru, mm

op2,z | 
"ou,u(trIraHu,r) 

| 

(rpâHynbr)

t 0
3 - 1 0

2 1 0 : . 2 5 0 1
3 0 8

0 - 1 0

o,l8

0 , 8 '  
-

Q Q v

x  I , L  x  2 , L
6

E [ 5 , 5
(TIJIEHHA

rda I ÏBX)

oEz2
(FpaHynbr
NOJItrCTU-

Pora)

I L

2 0 8 t  2 5 0 ;
3 0 0

0 - 1 0

0 , 1  8
0 ,7
0 ,6
0 , 5

4 ,3  X
x  0 , 8  x  2 , t

8 , 3

3 - 5
250

0 - 1 0

4r5
.  0 , 1 8

0 , 7
0 ,6
0 , 8

4 , 3  x
x  0 ,9  x  2 ,3

9 , 5

rJ

0 - 1 0

4 r D
0 , 3  3

0 , 8
4 , 7  X

x 1 , 9 x 2 ,
L 4

1 0 0

2 2 0 - 3 9 0

0 - 1 5

2 2
0 ,7
l , l

2 , 7

x  0 ,9  x  2 ,6

n p r'r M e sla H[I{s: 1, B;cHo6Hax y$agarr rrrll aHcrpyÂr,rpyeMoDo ngÂeJrr{E. 2, Illupuna cgno-
eHnolt nrtHHu 340 ma; ToJlqrrHa 0,05-0,,l 5 nil.

Ha gr,rcxonoM ancrpy4epe Mo?nuo nepepadarbrBarb pasJrrrqnbre rep-
MorrJracrÉr B rparryJrr{poBaHrroM n rlopornKo06paBrroM BrrÂe, orxoAbr
rrJreHKrr, BJraHHbre MaTeplraJrhr oeB rrpeÀBaplrTeJrFHolo yAaJreHu.fl BJraru,
a trplf yBelrdrreHHoM 3a3ope MexAy Âr4cr{aMr4 - treEorloJrucrrrpoJr c HrIa-
fioii trrorHocrr,ro.

B CCCP tr Ba py6ex{oM npe4npurrr{Marorcff Muoroqucilenuble rronr,rrntr
ycoBepmeËcrBoBaEu.ff ArrcKoBbrx aHcrpyAepoB r{ cosAaHr{fl oprrrr{HaJrb-
Ebrx Ar.rcKoBo-qepBsqEbrx âKcrpyÂepoB.

ftoncrpyxqufl ropuoonraJrr,Horo tr Beprr.rxaJrbuoro,qr.rcnoBo-qepn.flq-
HOro 9ltcrpyAepa c rreBaBrlrcr4MÉrM peryJrrrpyeMËrM rrprrBoAoM ÀI{cfia II qep-
BflKa BnepBbre npeÀJroE{eHa B CCCP*. B encrpyÂepe (puc. VI.26) co-
xpaFrel{br ÀocrollrrcrBa Àr{cRoBbrx r4 qepB.aqEblx Marrrr{rr - BbrcoHatr
rrJracrlrr(aqrroHEafi u roMoreHr.rSrrpyrcqa.fi ctroco6HocTb, MaJroe BpeMfl
npe6brBaEu.fl, Bbrcofioe ,4aBJreHrre pac[JraBa rra BbrxoAe. Marepua.n aarpy-
?r(aror B 6yunep 70, nz Koroporo oH rparrcuoprr{pyercfl ÀosupoBoqHr,rM
ruHer(oM uJrrr rroA AeûcTBEeM cr4Jrbr r.s?fiecÎr4 B sarpysoqHyro KaMepy r.r Aa-
JIee B EaBOp MerfiÀy BpaqaroquMcn I u EerroABr4)r{HbrM B Àr{cKaMr{.

Tepuonnacruqubrft Mareptran rruTeEcrrBHo trepeMerrruBaerc.fl, IrJIa-
Br{rcfi I{ roMorerrEsr.rpyerc.a B BaBope 7 rraexAy Ar4cr(aMr4 rr rroAaerc.fl Ha
HAqAJIbHbIE BI{TRII IIEPBffAA 3, XOtOPTTfi EATEETAET OAHO.POÀHÉIft IIJIACTUIIU-

p oB aHEÉrù Mare pr{a Jr rrepes ancrpysr,r oHrryK) roJroBKy, ycTaHaB JIU BaeMyIo

*  E .  A .  O  l r  e u e B ,  B .  I t . 3  a B l  o p  o A E r r f t ,  , { , u c n o n o - m u e n o B b r f r  a r c r p y -
Aep, ABr. can4. N 159628, Eror;reresr 

-<llao6perernfi, 
ûpoMÉrmJrerur,re o6paaqbl

u roBaprrbre BEaRtrD, N 1, 1964.

41.2,2
(rpàEyrbr)
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fla {ranqe 5. flp" erou qepBsn rrpeAuagnaqeg roJrbr(o A.Trfl c?fia-
Tu.fr. vr Earueraurrfl trJracrrrqrrpoBanuoro MareprlaJra nog neo6xoÀrlMbrM
AaBJrerrrreM, KoTopoe MolnHo peryJlupoBaTb rryTeM ycTar{oBr(rr HnaIIaEa
B roJroBne. I-{unran4p 4 ocnarqen HarpeBareJrsvru 6 ra cracrelrofi oxna-
}I(AEHIIfl.

Bparqenue Ar4cxa rl qepBflKa ocyq,ecrBJr.serc.ff or rrHAIrBLrAyaJIbIrbIx
eJreKTpoABr,rrateneft qepeB MexaEr4qecfir4e Baprraropr'r uxu nopo6xu
oHopocreù tr peÂyr(ropÉr, a rax?fie KJrurroBÉre rrrnrrBbr I n 2. ,{lx paao-
rpena rretroABrrrr(Eoro Âr.rcra n uycxoaoiir nepllo4 cuapyir{r4 ycranoBJreu
oreftrprrqecxufi uarpenareJrË.

Puc. VL26. Itouorpynqun AncnoBo-qepBÂtluoro
C IIEBABI,ICIIMËTM ÛPtrBOAOM AUCI(a A .IIEPBÂRA:

,, 2 - HruHoDr,re IIIKITBbT; 3 - qepBrrlt; 4 - qlrrr.rHÂp;
6 - HarpeBarenn; 7 -;. 3a3op; E - IIetroABroIrEÉIfi [ucH:
rcqnftcn Anclr; l0 - 6ynnep,

0RcrpyAepa

t - ÔûaHeq;
I - Bpaqa-

flpraueneuze BeprlrxaJrF,Eoro Ar,IcnoBo-qepB.flqnoro aKcrpyAepa qe-
recoo6paauo [prr Hauecenr{Ir uoHpnrraû MeroAoM âKcrpyBalr frlrvI fr.s-
roroBJreuurr rroJrbrx raa4enuù arcrpyar.Ionrro-Bbr4yBHbru cnoco6olr' B cny-
qae I,IBrOTOBJreHrrfl rrJreHHrr MeToAoM paSAyBa BbIxoAHa.E rlacTb qr4JIaIrApA
Mo?r(er 6rrrr uonepuyra Beprrrr(aJrËEo BBepx.,{,ucxono-uepnnunr,rù axc-
rpyAep Mo?r(Ho ycraEoBtrrb Ea ocqrlJrJrr4pylon(yro (nonepeMeHHo Bpaqa-
rcrqyloc.fl B rrporrrBotroJlolnlrbrx HatrpaBJreHr.rflx) ilroqaAHy' qro rIoBBoJrI{T
erqe 6onrure rroBbrcltrb KaqecrBo nonyuaeuoù rIJIeEXu.

,{,ucHon o-uepn aunr'rù er(crpy4e p rroBr oJr.fl er nepepa6arrrB arb Bce rep-
MorrJracrËr (n roru qncJle, cKJroHHËre R repMuqecHo.û 4ecrpyxqnu); c ero
rroMoqbro MolnHo o6ecnequsaTb paBHOMepIrOe AlrclleprtrpoBaHue trur-
MeHroB E Apyrux 4odanox B MareplraJre, rraroroBJratr' npoQulupoBaulrÉIe
tra,qeJrtrs rla treuolrJlacroB, rlpolraBo4rrrË B trpoqecce nepepa6ornn o6ea'
BOTfiEBaHI{e I[ ÀeraBar{I4IO MaTepIraJIa.
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B nocne4nue roÂr,r paapadorana fiorrcrpynrlrr.ff trr4poÀunaMrrqecroro
6ecvepnnvnoro ar(crpyÀepa, B KoropoM rrctroJrbaoBarrbr rrpr{Hqrrn 4eit-
crBtrfl rr{Àpo4lrnaMr4secnoro Hacoca lr a$Senr Baficcen6epra. B or;rlrsue
OT JIOIIaCTIIbIX MaCJIflIIITIX HaCOCOB, B KOTOpÉIX AaBJIeHIIe MaCJIa COB,qaeTCfi
aa cqer ycrauoBnu Jlorraror( no4 ue6onurr4M yrJroM, odecueunnaroql{M
yMerrbrrreEue ceseHllfl Kar{aJra, B gncrpy,qepe AHo rra3oB pacrroJlox{eHo
rrapaJrJreJlbuo roprly poropa. Pa6oquit Baaop Melr(Ay roprtroM poropa
Ir rrJlacrr{nofi cocranr.aer -0,5 JrLJn Tl Mo}fier rrgMerrflTbcfl B rrpoqecce
pa6ornr. Bognnoe oxJra)fiAeHne 6ynnepa rr Boubr trr{raur{fl npetrflrcrByer
cJrrrrraurrro MareplraJra Ao corrprrnocnoBeurr.fi c poropoM, Boceun cenrop-
Hbrx IrJracTr4H npoTaJrnr4BaroT MaTeplraJr rrepeS paAr,IaJrsHbre nr.rTaroqae
IroJrocTrlr. floroxu rr3 Bocr,Mrr fiaEaJroB coeÀI'rH.fiIoTc.rr B rIeHTpe I4r npoxo-
Âfl r qepea MynArnryn roJr oB Kr{. II p o4n uxeur4e B.rraxoyrrpyr or o Mare pr4aJra
or uepu$epurr R rleurpy pa6overo Baaopa nporrcxoÀr{r noÀ AeËcrBrreM
HopMaJrbrrbrx crirJr, Boanrlnaroqr{x B cB.flBrr c s${exrou Baùccen6epra.
Brr4annunauue pacrlJraBJreHHoro rroJrr.rMepa ocyqecrBJrflercfl ToJrbr(o
3a cser rr{ApoAaHaMIlIsecKI[x cr.ril.

fta4po4unanrrasecnr,rù ancrpy4ep xopotuo uepepa6arrrBaer rroJrrrcrlr-
poJr, rroJlrrrporrrrJreH, rroJrr4aMr4Abr, rroJrr4DTr4JIeH c. nenoo6paaoBareJreM.
florpedraenran Moq,Eocrb axcrpyÀepa c Ar,raMerpoM poropa 150 nn
lprr fiepepa6orxe norraerrrJrena lrr4anoro AaBJrenr{fl cocraBJrfler 3 nem,
nporraBoAureJrbnocrb paBua I0 rcela.

Taxofi axcrpyAep rrpocr no Korrcrpynqrrrr rr odecueqranaeî rraAe?$rrbra
HarpeB I,r rrJraBJlerrr,re nepepa6arr,rBaeMoro Marepl{aJra. flocnonr,xy uo-
JrrrMep EaxoArrTc.tr B MaIrrrIEe Eesrraqr{TeJrbrroe BpeMfl, trpâHTuqecxr{ r{c-
Kilroqaercfl otracHocrr, repMr4qecHoù 4ecrpyHqrrr4 MaTeprdaJra. Sncrpy-
Aep Molr{er o6eclte.rrarb coaAaHrre cradianrnoro r{ BÉrconoro ÂaB.qeur,rfl
pacrlJraBa lo 18 Mt+f n2, BeJrrrqr4rra Horoporo BaBrtcrrr or B.flBr(ocrrr Ma-
îepr4aJra, oruocrrreJrbnoù cnopocru r.r Àpyrrrx Qanropon.

S 7. AKCTPYAEPbI.IPAHYJIflTOPbI

Oguo- rl ÀByxrrepBflqrrbre, a rax]r(e ArrcnoBbre ar(crpyAepbr
MoryT 6nrr racnonËBoBaubr Ee roJrbl(o Ànfl troryrlerrr4.s roToBblx ue4enraù,
Ho rr AJrff rpauyJrr4poBauufl repMorrJracroB B qeJr.flx galr,ueùureù lrx
uepepa6orxu.

trllelrerr,senue RycnoB vrrn 6ronon repMotrJracroB n gpodunnax
He rroaBoJrfler troilyqtrrÉ qacrr4qbr MareprraJra, oArropoAnbre uo {opue
r,r paaMepy. 3ro ycJro)fiHfler rrpoBe4enre rexnororr4qerroro upoqeccâ
trr, B KorreqnoM cqere, yxyÀIuaer KarrecrBo uagenraù.

f panyrupoBaHrre rluor4a coBMerqaercfl c rrJracrlrnaqr4efi, ua6u-
ruraaqraeù rr oxpar[rrnaurreM repMotrJracroB. KaH upaalrno, rpauyJrbr
rrMeror rlrrilungpr4rrecxyro lrru qeseBr,rqeodpaanyro ôop"ry, pex{e - xy6ra-
qecryro ùopuy (Hna4parnoro ceqenr4.fl). tr4cuo.rrsoBarrr{e rpauyrrrrpoBaH-
H oto MareprraJra rroBr,ruraer cradranr,nocrr pa6 orbl rr rrp orIBB oÂr.rre Jr blrocrr,
9RCTpyAepoB, SKCTpyBI4OHHO-BbIAyBHbIX I1t JII4TbeBbIx MaIIIIIE, yJIyqIIIaeT

KaqecrB o {opuyeuux ras4enuù.
fpauylupoBanr{e Ha qepBflqnbrx ar(crpyAepax rrporraBo4r{Tcfl c rro-

Moqr,ro perrerr(r,r (rarra roronHu), uz noropofi MarepriraJr Br,rxoArrr B BuÀe
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trpyrnoB. Ilpyrnu BareM paspesarorcrr IIolnoM HerrocpeÀcrBeHrro IIa rpa-
HyJrr{pyroqeft peuerxe r4Jrrlr frocJre oxJra}fiÀerrr4.r n noAarroft eaune. pàa-
pesaHrre rpaHyn HenocpeÂcrBeEHo Ha pernerKe Àaer BOBMO}*(HOC'b yMerrb-
Irrl4rr'> pa3Mepbr rpaHyJraropa n yBeJrrrqrrrË ero npor,r3BoÂr4TeJrbEocrb.

YCTAIIOBHA AJI,fI TPAEYJII4POBAHI,Ifl TEPMOIIJIACTOB METOÀOM PAsPESA-

Irrl: 
npyrnoB Ea rpanyrrrrpyroqeù perxerfte rroxaaana ua puô. Vi.ZT.

v craHoBfta cocror4r uB ÂByxsepB.flqrroro trrrlr oÀHoqepnnunoro âncrpy-
4epa -2, .6yuxep Koroporo oc'anre' lremannoù a ro.^ipo4"""ur"neon-2"
u ycrpoùc,rBa AJrfl paapeaanrr.fl [pyrnoB rr oxra?fiAerrls rpauyJr. Bu4n_
srunaeMbrii qepes rpa'yJrrrpyrcqyrc roJroB*y .? Uarepuar pe)fierc.fl rro-
?r{oM' B patrIaeMr,rM a JreHTpoÂBr4rareJreM 5, nenocpe4crBeEHo uà nnocnocru
roJroBl(rl. 'Ipany.nrr He cJrrrrarorcn 6raro4aps roMy, rrro our,r o64yraroràr

Puc. Y1.27. Vcrasonna Anfl rpanyrrrrpoBaurrfi repMo_
trJIaCl0B:
J - aHcrpyEeDj e - aJrefirpoÂBr{rareJrÈ; ,' _rpal{yJrr4pyroulaE
roJroBfia; 4 _serrrr{JrfTop; 5 _ anerrpoprurarear; ô _-irz6rjô_
rpaHcrroprep; Z _ îerelRHa.

CETATbIM BO3ÂYXOM, HATHETAEMbIM BEHTtrJIflTOPONr 4. SAtEIr TPAIIYJIbI IIO-
crynaror B Err?Irrrroro uacrrrra6porpaHcnoprepa 6. IIo4uraNra.sci nô nu6po-
lpaHctroprepy' 

oHI4 oxJrarr{Àarorcfl' rrocJre rlero BarpyÆtarorcfl B reJremKy
/ AJrtr AaJrbHenilreù TpaEcnopTr4poBr(rd,

o4na ra soaMolfiH^nrx noucrpyxqufi rpanyrupyroqeù pemer*r4 rrofia-
Barra Ha pzc. VI.2B. OrnepcrraR ,/ clymar: AJrff BbrAaBJrr.rBaEafl trpyrKoB.
,{,nyxu;revnfi ao:x 6 npe4naauaqe' Àir.fl paBpeaa'r.rff Mareprrarra Ea rpa-
[Y;lu' Ho;+t npaqaercfl Bonpyr ocrr 3 asroHolailbrM aJreKrpoÀBtrrareJreM.
Ailfl y.Jysueurrff ycJroBuù paapeaagrrfl rrpyrnoB Ea rpauyJrbr rrJrocxocrb
neeezû 2 Ho,fia ycra'oBJre'a troA yrJroM l5ô x unocnoôt" pu-"tHra. B qu-
nI4HApe rpauyrrflropa nepe4 penrernoii ycrauoBJreH trarer Surrrpon 4.

lrpuMeH.fllorcg raRlr{e rpaHyJI.ETopËr, B noropr,rx pa3peaaeMbrc Ha rpa-
EYJIbI IIPYTKU ÎEPMOTIJIACTA IIOCJIE 3I(CTPYAEPA IPEABAPI{TEJIbIIO OXJIA-
,fiAalorcfi n nogrnoù BarrHe. flocle aroro [pyrKrr BrircyuuBarorc.E r4 ro-
rIoJIHureJrbHo oxJralr{Aalorcff BoBÂyxoM, HarHeraeMr,rM BeHTrrJrflTopoM,
rr rraMeJrbqarorc.E Ea rpauyJrËr crrerlr4aJrbuoii Speaoft .

,{ny:uepnnunrrù rpanyr.flrop rrrila ZSK-BB|LL}O c 4uauerpoM sep-
as*a 83 ril,M n A$v*oft tt00 ni npencraoeu Éa puc. vï.zs. bou ,"i-
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8flfia pacloJroE(eHbr B BepTr4rKaJrbrlofi trJrocKocrr[ tr BparqaroTcfl B oArroM
EarrpaBrrenrrr{ co cftopocrr,ro 12-120 unu t5-150 o6f wun,, Hpyrarqufi
MOMEHT OT ITOJIJIEftTOPIIOTO OJIEKTPOABI{rATE.IIfl 1 C PETYNUPYEMbIM qI4CJIOM

o6oporon qepea cMegubre r[ecrepnr4 B, a ranrfie *ecrepur.r 2-4 qunn:f.g-
pranecxoro peÀyxropa rrepe4aerc.E Ea clapennyro ilrecrepnro 6, ycrauo-
BneHHyro B r(opnyce rpaEyJrflropa Ha noArrrr4rrHrrr(ax 5. B no;roii qacrr.r
c_uapeunoË InecTepHrl HapeSaHÉr ay6r,n c BHyTpeHHr{M sarlenJreHrdeM.
tlepea aydr,a eroft urecrepHr[ Kpyrflqrafi ]roMesr uepeAaercfl rra mecreprrrl
7 uepanvnux BaJroB.

9epnaHra cocro.rrr rra BrrrroBbrx cenqraù 9, 12 m HyraqnoBbrx cexqraË
10. B sone ÂenoMrrpeccr4r4 ycrauoBJren narpy6ox 11 gln coegr{Herrtr.E
c BaftyyMuori nrauraeft. (y4alarcrcn Jreryqr{e BeqecrBa, BbrÀe,rr.flroqr{ec.g
trpra rrepepa6orre uonraMepnoro rraarepraana).

Puc, VL28. ltoucrpyHqlrr pemernu Anff rpauyJrrrpoBaua.É TepMotrJracroBl
l -o rBepcTr , rE ;  2 -J re3Br . re  Ho) f ia ;  3 -ocb i  4  -nar {e r  ô r4 f ib rpoB;  . ' - rpaHyJr r rpyoqa.spe.
rIreTHa: 6 - Eollt.

Ha puc. VL30, o rronaaarrrr noncrpyrqrrrr rrepBflKoB, cocroflqrrx
r4B Br{rrroBr,rx cexqlrfi 5 n I c npanoù ra neaoii napeanoit rr rpeyroJrbHbrx
MecrrreJrrJuhrx ÂucxoB 2 u 3, ycraHoBJIeEEËrx Ha trpoMe)fiyrossbrx ruaù-
6ax 4. Dru 4ncxll pacrroJroxrerrbr rax, uro o6paayror Ha qepBflKe cryrrenri.
llp4 aroru Avrcr\E 3 odpaeyror rpaByro, a Àr.rcnn 2 - nenyro EapeBHy.

3a nper*rx oAHoro odopora trapbr MecrrreJrbubrx Arlcr(oB MareprraJr
Tpr{}r(Abr rrepeAaBJrr{Baerc.rr rrB o4uofi ceruenrnoft KaMepbr B Apyryro
(puc. VI.30, 6). flpra DroM qacrr, Marepr{aJra Harnerâercfi B oceBoM Ha-
rrpaBJreur4r4 B cJreAyroqym rrapy'MecureJrbubrx Àr{cnoB. Iilnrenczsuocrr
CMeIIIeHU-fl BOBpaCTaeT C yMeEr,IxeHIIeM KOJII{qêCTBa MaTepI{aJIA, HarIIe-
raeMoro BÀorrb octr qepB.flKa B cJre4yrcqrre cexqr{r{. ,(nn aroli qeJrr,r ycra-
rroBJreua qepBflqnaff r{ r(yJraqnoBaf cer(qun c o6parnrru HarrpaBneur4eM
affnrosoù EapeJHr{.

flpor.ras o,qureJrbrrocrË raHoro AByxrrepBffrrnoro aKcrpyÀepa-rpaEy-
Jr.Eropa cocraBJrfler I50 rcelu AJr4 uoJraaMuAoB u uo;runap6ouara, 100-
200 nelv AJr.fl rrerrJracru$uquponauroro rroJrtrBunrrJrxJropu4a? 200 nelq Ans
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Pnc. YI.29. Cxeua goyxrepBetrnoro rpanyJrÊropa:
I -oreRTpoABrrrareJrb;  2-4,7 -ûecrepl ln; ,5-rrgqÏû.^uEEf i r r ;  6-cnapeHHaÂ mecrepHr;  6_cuelrÊbre[recTepur;  g,  12_aûFroBbre celiqutr; I0 - fiyfiaqnoBbre cefirluE; Jl - [arpy6or(



tropoilRoo6pa3Horo rroJrr{ilpoltrJrerra,',200-250 nelw ytn troJrr{arr.rJreHa
Hrlsxoro AaBJreHrr.E' 250 nela AJLa nJlacrr4ùraqrzponauHoro rroJrr4BrrHr{Jr-
xJropuÀa, arlerarrleJrJrroJrosbr, aqero6yruparqeJrJrroJrosbr n yAapoIIpoq-
HOIO IrOJrIrCTrrpoJra, 300 nelv ÂJrfl noJrl,rarr4JreEa Bbrcofioro IaBileHU.S U
troJrI{cTr4poJra.

cyqecrnyror Korrcrpy*r{r{rr rpa'yJrflTopoB, y r(oroprJx r{BMeJrbva-
pquù MexaHr{3M ycraEoBJreH neuocpe4crneHrro B ao4rnofi r(aMepe.
Peryrrapya reMtreparypy BoAbr B KaMepe, Morn'o rroJryqrirb rparryJrËr
o oqn ooopa Buoll, errurrrasecx oii r.rJrr.r ruap oB oË {oprrru.

Puc. vI.30. HoncrpyHquu qepB.s*o' i.yrâs*o'ô-BûHroBoro rpa'yrr.sropa:
a - o0ulrË Brrtr qeDBsHoB^; 

^6 
_ cxe*ra pa6orbr .repBffIroB;

t, j -Er'roBhre ceirlru; z, a -iàôiiàni"irïï"cil";4 -rpo*er.{yrorr'an maûoa.

Ecml npexAe rpaHyJIr{poBa'Ire B B oAe [pr4Me'fl Jrocb rrcnJrloqr4TeJrb'o
AJI,fi OTHOCI{TEJIbHO BbICOKOB.flsI{IIX MATEPI,IATTOA (NO.TTZATITJIEII BbICOHOTO
r{ Hr'r'r(oro Aa'fie'r4fl), TO B fiO.JreÀrree BpeM.q arr4M Cfroco60u rpanylu_
pyrcr IIoJrr.IMephr c 

""r5og 
BflBr(ocrr,ro (nollruponzJrerr, rroJrr4a.,il:''n, Wfi.rroJrr{orr{JreHrepe{rarar). rpanyrrapoBarrue B BOÀe flBJrflerc.fl nepcler(rnB_

IIbIM METOAOM' TAK XAX O6ECUEqI4BAET IIOBbIIIIEHI{E IIPOIISBOAI,ITEJIbHOCTtr
o6opy4oranufl u KaqecrBa rpâr{yJr, B nacro.sqee BpeMfl AJrfl rpa'yJrr.t-
PYrcq}IX YCTAHOBOK TAI(OrO TI4IIA I4STOTOBJI.flIOTC.E qEPBflqHbIE 3I(CTPYAEPbI
c npor4aBoArrreJrr,Hocrr,to go 6000 nelv.

s 8. 9ItCTpySr.roHHbIE ycTAHOBI(r.r
ÀJrfl nPOI4SBOÀCTBA rrJrErlox r{ JII,TCTOB

. IlpraHnro ycJroBHo orJrr4qarr, rrJrerrnr.r (ro.nqranoù go 0,5 nu\or Jrr{croB (ronquuoit cBbrrre 0,5 nu).3rra raa4enu.E noryqaror MeroÀoM
AHCTPYSI{I{ B OAIIOTI{IIH'IX TJIOCKOqEJIEB'IX AKCTPYSITOHHbIX 'OJIOBI(AX.
oÂuaxo B rracroflqee BpeM.rr rrJrelrxrr r{BroroBJr.Eror B ocrroBrrou cuoco6olt
::T:::T3111_ 

n:_p_gr r{ olrbrreByro rorroBny ..c rocrreÀyron{r4M pasAyB oMoopasyrcqerocff pyKaBa clr{arhrM Bo3ÀyxoM *. pynannâ.E IIJreHKa B CJrO-,fieEHoM nuge y406na AJrfl rrpor.rsBoÀcrua re-xoi. rtp" 
"f"r""ralr 

60xo-BbIx KpoMon troilyqalor oAlsoBpeMe'Ho ABa norornraqa, a [pr4 npoÀonb-
rroM pagpeaarrurr rro o4nofi rvnmfi _ o,quo rxupofioe rroJrorno.

* Hporr,re al(crpyatrn n!,rorrirr Mofyr
EAMaSKU, KalllfipoBastra, ftaJlaHÂpoBarrtrÂ,

18  ganaa  i bg? .

6urr lrarororJreubr MeroÂaMa troJrtrBâ-
MexaHrrqecRoro pesaEuÂ.
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flnr axCrpy3r{I{ IIJISHI(I4 o6r,rsso trpI,IMeHfiIoT qepBflRu C orgomerll{eM

L I D : 2 0  + 2 5 . .' 
IIp" rdBroroBJreHr{r,r pyr(aBgoù n;reunn Ha ancrpysr4ogrroft ycragoBxe

tuo)ruo HanpaBr4Tb ee BBepx, BIII{3 I{JrII IIo IopIl_SoETaJIII. flepBblfr MeîoA

npeAnOqTr,rTeJIr,IIee BTOpOIO, nOCItOJIbKy Ee TpefiyeT yCTaIIOBKI,I ARCTpy-

Aepa u trpr4eMHo-rraMoroqHbrx ycrpoùcrB Hâ pasllblx eralfiax BAaHLIfl

r.rJrr{ troAseMa aKcTpyAepoB Ha cIIequaJIbI{bIe IIJIOqaAKII I{ Ee BbIsbIBaeT

rrpOUsBOJIbrrOft SË[rgXxIl MarepIIaJIa, BbIAaBJIIIBaeMOTO HeIIOCpeACTBeEEO

uà rorOsxl1. Bropoii cflocofi Megee pacflpocrpanell u llctroJlF,3yerc.fl

rJraBHIIM o6paaOu upu SIICTpyBI4I,I AOCTaTOqHO BflSHIIX MaTepIlaJIoB.

SHCrpyalu pyxanuoù ïlenHIa n ropnaonraJlllloM HaIIpaB JIeEIII{ rral'IdoJlee

npeAuoqTr.rTeJIbIIA, TâI( KAK IIOSBOJISeT sHaCI{TeIbHO COKpATI{Tb BbICOTy

+ 3 2

Puc.
IIoft

7 - 2
6 - ,

VI.31. 9ncrpyanonnas ycralroBra
rrJIeIrnI{ MeroAoM roptrSolrTaJrbrrorr

âncrpyÂep; 2 - roroBHa; 3-- oOAyBotIHoe

pasAyBRtr:
HoJrbrlo: 4 - PYfiâB; 5 - rrJrûml;

rsnyÏiae-ilatnui f, I -6o6urnr.

ycrarroBKllr I{ cosAaer oIIraMaJIbHbIe ycJIoBI4fl AJIfi I(OIITpOJIS I',I peryJlEpo-

Barrr{f trpoqecca, a raH}r(e AJrfl EadJTIOAeHI{fl 3a aficrpyAllpyeMoù R pasAy-

naàyoft noet xoft. O4naHo B cBsBI4 c ollacgoCr6rc 11pol{sBoJlbgofi Aea[op-

Maqrrr{ IIJISHKI{ oT IIpOBaCaHIIfl IIOÂ AefiCTBI4eM cO6gTBeEHorO BeCa'

eror Mero4 rrpIIMeHgIoi AJIfl He6oJlr,ilux ([peLIMyn{ecTBeIIuo ilafiopalop-

Hbrx) yCTaHoBOH, a rax?fie IIpI4 aKCTpyBIIII IIJIeHI(I{ II3 IIoHOIIOJII4CTI{pOJIa'

mecrKoro rroJrI{Br4rrrrJIxJIOpI4Aa r4 B lreKoropbrx Apyrux cilyrlaflx'

VCranOnna AJrfl BI(CTpyBI,Ir4 pyRaBHoù IIJIeHKI4 B IOpIISoHTaJrr'IIoM

rratrpaBJreHr{u (pnc. VI.31) ôocrolt t  ua ar(crpyAepa I c ocesoû l toJrbrleBoù

"àoôsHort 
2, 

.'oxrarH4aroulero 
o64ynouuoro r(oJrbl{a 3, '.a*ro'''brx

nilrrr S AJrfl c*Jra^brBaHr{-s pyfiaBa 4, inyynlnx BaJIK.B 6, a ran,',e 6o6aw7

ra 8 N.Ng HâMâTÉIBAHII.fi IIJIE'IIKIT.

SHcrpyaraonHas ycrarroBHa AJrfl nporrsBoAcrBa IUIeIIKII ^C paBAyBOM

pyKaBa, HarrpaBJreElroro BBepx' rroKas.aHa Ira prrc' vl'-3-2.. 
9i" 

cocrorrr

r4B qepB.flqHor. ar(crpyAepa i, ^yrJroBoù 
Ko'bqeBoù IoJIoBItI' 2, o6gynou-

Horo oxJra'{Âaroq,eroïoouqu'3 c sent"JtflTopoM 8, uannonnltx IrJIr4T 5'

;ôff;-;;"; 6, a ra*?fie rlprleMrro-n'aMorot.Eoro ycrpoùcrBa 7

c nplI6opoM AJrfl rrsMepeHr{ff TOJrqr4Hbr IrJreHHr{'
" "Ë;;;'"r"uà"rr6 

qepe' Korbr{eBylo tqeJrb roJloBr(r{ py*aB 4 paagy'

Baercfl Âo HeodxoAuMoro Ar'raMerpa I{ oxJra}fiAaeTc'E BO€AyXOM' HarHera-

eMbrM BerrTr4JrflropoM 8 vepea o6gynounoe KoJILqo .1. 8 nepxnefi qacrl{
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Pnc. VI.32. O6rqui i  tsuA
gRcrpy3trOErrOii yCtauOuHu
AJrÂ rrporrsBoÂc:rna pyHanuoù
trneHRrr MeToAoM BepTtrKanÉ-
uoft . paagynru:
J -slrcrpylepi. 2 - roJroBr{a;
3 - ooEyBorrEoe. I{oJrbqo; 4 -
p-TRaB; 5 - HaHJroltÉbre [Jrr4Tbr;
6 -T.sHyrqrre BaJrHrr; 7 -npu-
eMHo-HaMoroqHoe ycrpoftcrBo:
8 - BeHrtrfiflTop.



pyr(aB rlpuE(I,IllaeTcfi HafiJIoIIHbIMI/t TJIIITaMII 5, CKJIaAbIBâeTC.fi n IIJIOTEO

Ba?fir{MaeTC.E T.flHyIqr4MI{ BaJII(aMII 6. fltenxa B BIIAe 4oOfiuOfi nnocnofi

.Trerrrbl HaMaT6IBaeTCfl rra 6apa6au [pIIeMHO-HaMOrOsrror'o yCTpOùCTBa

(nOauOxrntr BapIIaIITbI, HOrAa I(a)fiAOe IIOJIOTIIO IOCJI6 IIpOAOJI6HOft peBKI,I

pyr(aBa HaMarÉrBaercfl ]ra orAeJrbHbrii 6apa6aH). flocre pasAyBKr{ pyKaBa

,qo Eeo6xoAr4Moro Ar{aMerpa troÀaqy BoBAyxa (qepe3 RaHair B Aoplre ro-

iroBxr{) upenpalqarcT II oXOEqaTeJIÊ,HyIo peIyJII{pOBKy TOJIqIIEËI IIJIeI{RI{

rrpOSBBOAflT I{BMeHeHr{eM CTeIIeHI{ npoAOJIIIIOiI Br,rrs}ItKI{. Tan Xar B saMlt-

HyTOM O6reue pyKaBa coxpaHsercfl rlocToffIrrroe Rorr4secTBo Bo3Àyxa'

odecneqrasarorcfl. cradl{Jrblrbre paaMepbr paaAyraeMoro pyxaBa (4uauerp

rr TOJrqr{Ha cTeEKI4)'
O4rau raa TflIryu{I{x BaJrnoB ycranoBr(I{ ryMMr{poBaH rr paBuoMeplro

nO BCeft AJrr{rre ilpI{EtI{MaeTC.fl K CTAJIIHOMy BaJIIty IIOA AeùCTBlIeM trIIeBMa-

Tr4qecnrrx rrJrn rlr4paBJlr4qecnrrx qrrJrI4IrApoB. Vcunue rrprlffiLrMa BaJrKoB

peryJrr,rpyeTgfl (OHo AoJITI{IIO 6rnr lrrannMaJIFJHbIM, rITO6bI He odpaBOBr,I-

BaJrrrcr, pBaHbre I,I HenpoqHbre HpoMItI,r).

flpu 
-uaroroBJreHr{rr 

rroJrrrerrrJrenoBoft rIJreIrHIr cretrelrb trpo4oJrr,Hoù

Br,ITfl)r(Kr{, KaR npaBIIJIo, paBIIa 5-6, a cTeIIeIIb trOueperlnofi BËITfl}I{KI4

c)fiarÉrM BoBAyxoM coCraBJIfleT 1,5-2,5. Creneul r1poAoJlbgoft BbIrfl)ItHII

BaBr{cr4T oT cKopoCTII BpaIqeIIIIfl TflIIyn{I4X BaJInoB. B gas[cul{ocTr{ oT

TOJrq,r{HbI rr ilIIpIIEbI IIJIeEHI,I, a TaK}I(e cBoucrB IIepepaoaTbIBaeMoro

lraTeprralla cRopocTF, BbITff)ItKI4 IIa COBpeMeEIILIX aKCTpySIIOHI{ÉÏX yCTa-

rroBxax llaxoAl{rc.s B rrpeAeJrax 10-60 nf nuru.

E olrruOe Brraqenlle Ailfl [OJIyqeHIIfi paBEOTOJIq,IIHIIOft IIJIeIII{II I4MeeT

noÂaqa pactrJraBa 6ea uyllcaqrara. Âoq 3roft l{eJrrr qepBsHI{ rrMeror

AJrr4Hrrylo SOIIy BbrAaBJrrrBarrr{f c MeJInrrM BI{r{rOBbIM KaIIaiIoM I{ B ITeKOTO-

pbrx cryqafl x oxJra?r(AalorcE BoAoft .
II epôa axcr pyar4 oHHofi ror oBK ofr ycranaB ilrrB aror pelrrerr(I'r c rra6 op oM

ipUnlrpyrcqtrrx CSTOR, KOTOpÉIS 11pu [peBbIItreEIiIII OtrTPIMaJIT,HOIO AaBJIe-
Hr{fl pacrrJraBa HerpyÀHo cMèHIIrb 6ee ocranonKlr aftcrpyAepa. AaBileHI4e
pacrrJraBa MolnHo peIyJILIpOBaTF, C IIOMOq,LK) ApOCCeJIIIpyIOq,erO KJIaIIaHa'

ycrarraBJlrrBaeMoro Me)fiAy rfnltrpyroqunru peruerl(âMl{ H roJloBltofi'

ltonrpotrapyeMoe MaIIoMerpaMII ÀaBJIeIIEe pacIIJIaBa tro Mepe sacopegltfi

{lutrpyroulrrx ycrpoùcrB Mo?I(er lloAAep)fiIlnarbcfl IIoCroflIIHbIM C IIo-

.Moqbro roro Hte KJrauaHa,
IIpu uauarËIBaIII{II IIJISIIKII Ha 6apa6au AuaMeTp pyJIoIIa ûogreneHllo

ynenuuunaercn. Bcnegcrnue eror.o BoBpacraer JIraEefiIIAff cKopoCrb

ôrnola rrJIeHI(r{. Bamno o6ecuesl4rl cIIHxpoHL{SaqIIIo cRopocTI4 Ha-

MOTKT4 rrJIeHKI4 I{ CKOpOCTLI OTBOAa pyKaBa' AJIff tlel\o I4CIIOJIbByIOTCfl

GrreqrraJrbrlble ycrpoùctna. Ogno I,I3 râKIIx ycrpofiCTB cocronr I'IB 6apa-

,6aua, norOpËIfr MO?fieT BpalqaTbcr Ha IIIapI4IIOBrIX UOAItrIItrHI{Kax BORpyr

.ocrr. Ha o6oux KoHUax ocrrt ycrarroBJlelrbr mecrepul{, Horopbre ofir4parorcfl

Ha rraqJroltHble By6sarble pefiKu TaI(, qro HaMoToqHbIË 6apa6an trocroffIlgo

flptr?fir{Maercfl K upllBognouy BaJIKy. Ilpuno4noft BaJIoI( c-oeAIIIIeH IIe[-

uàù nepegaseË c aaxnMubrÀ{r{ BaJrKaMrr. HaMoro.rubrù 6apa6an Bpa

ildaercff ;a Cser ôpuKIItrOHIIoro cqeIrJIeHIIff (uepea HaMaTbIBâeMyIO trJIeHKy)

C nprrBoAHhIM BAJIIç6M. ,(un Oroft xçe I{SJII{ rrpIIMeHgIoT sJIeKTpoABI4ra-

TEJIII C IIOB}IMEHIIbIM CKOJI b'fi EH I{EIT.
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I

,(rr perylupoBan14fi ToJIrqr{Hhr r{BroroBJrflelroû unenxn rrcrroJrr,ayrorcff
r4Bororrrrbre rr iqpyrlre roJrrrlrrHoMepbr. fIo uonaaaHrr.EM ToJrrqrruoMepa
qepeB ctrcreMy ucuonulrrenr,noft arrrraparypr,r Nro]T(r{o peryJrlrpoBarË
,qaBJreHr{e u fio.rruqecTBo rroAaBaeMoro
,4Jrfl pasAyBarrrrfi BosAyxa rrJrrr cHopocrb
BbIlf l}I{KIl UJIEHHII,

Texura.recHne rapaxTeprrcrrrxr{ orese-
cTBeHHbrx ycTarroBon ^Jrff trporr3BoA-
crBa pynannoft trJrerrxrr rrptrBeAeHbr
n ra6n. VI.5. Taru x(e yfiaaanbr xapax-
repr{crrrnrr ycraEoBr(rr AIIII-20-200 4rr
rrporrsBo4crsa urocnoft trJrenna.

flonyueuue paBrroroJrrr{unnoù trJrerrnr{.
l\reroAoM pasAyBaHufi r{ HaMOrKa ee 6ee
cnJraAon ua 6o6nny ua o6rrsnbrx ancrpy-
srroHrrblx ycTaHoBKax SaTpyArIIITeJrLHr,r.
tllupua <Oerlikonll (Illnefiqapua) Br,rry-
cnaer ycrauoBnu (puc. VI.33) 4.nn no;ry-
qeaufl nnenxlr ua 6aae Beprur(aJrbur,rx
Bparqarcquxcfl excrpyAepoB (porarpy4e-
pon). IHa rar(ax ycrauoBnâx uaroroB-
irflIor paBnoroJrrrlrrur{yo trJrenny (10 -
- 300) -+ 5 nnn rr paBgoMeplro (6ea

cxna4ox) Halrarbrnarcr ee. B porarpy-
Aepe upf,Moii culnrerplr.rurrfi uoron pac:
nrraBa oT BepTrHaJrbEoIo qepBflKa K pac-
rroJro)fienrroù uo ocu qepBflHa flpffMoroq-
uoft roJrosne,1 o6ecuequBaer paBrroMepHoe
pactrpeAeJreHne cRopocrr,r r4creqeHr{ff pac-
rrJraBa r43 KoJrr,r{eBolo 3a3opa rr trocToflH-
Hyrc ToirrrlnHy trneHKIr.

SHcrpy4ep .? uonopaulrBaercfi Bonpyr
Beprr.rnaJrbuoË ocu qepBflKa Ha otrpeAe-
.neunrri.i yron (ao 300-360') B o6oux
r(aupaBJreHr{fix, BcJreAcrBr{e qelo ITJIeHKa
paBHoMepHo tr trJroTrro HaMaTÊIBaeTcfi Ha
6o6nnrr B n g, necuorp.E Ha HaJrrrqtre
rrelrg6exnr,tx HeartaqureJrbnËrx yrorlq,eur.rË
nirr'r yrorreullù unenHu, Korophre paBuo-
r\lcpuo pacnpegerqrcrcfi tro nceË nrlrpune
l)yJroua. SHcrpygupyeMafi trJreufta o6gy-
rritercfi oxJIa)fiAeHHr,rM B TerrJroo6lrennuHe
luosÀyxoM, HarrreraeùrblM Berrrr{JrflToporu 7 qepe3 oxra,fiÀaroqee xonrqo 4.
f 'ynan 5 unesxlr cn.TraAbrBaercff poJrrrnaMn 6 n rrJrorno c?fir{Maercfi TH-
lrvrqrrMn sarxalru 7.

Ilepeg nauorHoË rrp or.rgBoArrrcfl Bhrcoxoqacrornaff o6pa6orxa u.rrerr Krr
/'{'rlfi cHgrr{fi crarnqecKux âreKTpuqecKrrx sapqAoB c ee rloBepxHocrtl.
l)orarpy4ep ocuarqen reHeparopoM Bbrconoro Harrpff)r{eHrrx' (lb re),

Pac, VI.33. Cxeua ycrauornn
Ea oase porarpyAepa An8 trpo-
EBBoAcrBa pynanuofr rrJrerrxu:
I -BeEruûffrop; 2-oircrpyÂep;
J -foJroBfia; 4 - oxûa'fiÂarolqèe
HOJrbr{o; d -pyHaB; d - porul{E;
7 - TÂEyqfie BâJrr{u; 8, 9 - 60-
OtrHÉI.
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@

Ta6.ru4a V 1.5

lexnraqecnne xapa(Teprrcruxu orelrecrBenrrhrx ycrarroBor

ÀJrfl [por{3BoÀcTBa IrJIeHftrl

Tfifl ycraEoBltI{

rIapaMcrpbr

.ltLJW

qepBflI{a fi ALIaMerpy

Arrn-20-t00 *
API I - 20 -150 APrr-3 2-20 0

[ l , tauerp qepRs] ia,

Oure urenue ÀJrI{I{hr

20

25
12,5-r25

18- 180
26-260

6
t ,5-15
20-250

_r 15
-f 10
--<15

6
0,0s
0,15

2 x 2,8 Y.2,9
t4

32

zd

tL-106
14-r40
2t-212

18

2-20
15-200

-f 15
-F 10

5-35
18,3
0,5
3

2 ,4x2 ,3x2 ,8
. J

45

25
9-90

t2-ttg
18-180

38
2-20

20- 100

1 1 5
È 1 0

20-70
31,5

'0 ,5

4 , 8 x 3 x 3 , 8
44

b J

20

7,5-75
10- 100
{5- 150

60
2-20

25-260

-r 1b
_+ l0

50- t00

61,4
0,5

s , ixa ,sxs ,
7l

90

20

l l -72

120

<{8
40-120

75-r50
1r0,34*

l 0x4x5, t
68

20

25
t2,5-125

18- t80
26- 260

6,5

3-30
30-{00 **

r,rJrlr 150-300 3*

<30
10

. 0,45
0,{5

3,9x2,7 x

17

(LID)

Cxopocrr Bpaqeurrfi qepBflHa, o6fxun

M a ricltua,l I u a fl n polt 3 BoÂIlr e n suo cr b, n e f 't

Cxopocrr '  npl ' teMa nJleHHr{,  u lnun

To;mllrHa rrrenrtr'I, .r4r.ll

PaauoronqtnH uacr t ,  o/o :
rrâ rIJreHHe 20-40 Jtt'ttJtt' . .
)) )) 50-250 )

Illlrplrna c;roxennoii rIJIeHr(rr' cùL ..

Vcranos,iterHafl MolqHocrË arperara' nem

Pacxo4 nggrr, ,al3/+

Pacxo4.clxaroro noa4Yxa, "u,3/u

Ia6apurnne paaMepr,r ycrauorr(rr' .l

Bec ycrauonxu, rrr

*  J la6opàTopHaf f  yc raHoBHa.  npr . lHâSHaqeHHaÊ arE
** tr{a no"' i l4âfMreHa Hlr3}ioff nJrorHocrll.
3* I{s IIracruÔfl ul{poBaI{Horo noJIl ' IBnHl'IJrxJlo}ruÂ4.
4É yl{àaaEa tôltrd cyuuap}Iâg MOU{EocTb ooorpeBa

IlporraBollcrBa fl rocHoù rrJleHfi Ir.

l I  l rp l {BoIa  qepBEHA.



ycrpoftcrBaMr{ AJrfl oArroBpeMeHrroro crrfiTrrfi craruqecfinx BapgAoB c o6eux
cTopoH rrJreEnrr rr ycTpoficTBoM AJrfl paSpeSaHrrfi [JreHFirr Ha trpoAoJrr,Hr,re
rroJrocr,r. Itamglrft encrpy4ep ynoMtrJrenroBau rpeMfl axcrpyarroHrrbrMr{
roJroBHaMrI pa3il[qHbrx pasMepoB.

,{rn pannouepuoù rraMorxlr rrJrenxr{ B pyJroubr trpr{Men.Elorcfl TaFi}r{e
SKCTpySr4OHHbre yCTâHOBr(u, y nOTOpr,rX OcqrrJrJrrrpyorqrre BparrlaTeJrbHbre
ÀBrrHerrrlg coBepurael He SKcTpyAep IJrII âncTpyBldoHHa.fi roJroBKa, a trpl{-
eNrno-rraMororrHoe ycrpoùcrno. B erou cJryqae Molr{er 6r,rrr, racuorr,BoBan
KaK crar{uonapnr,rù BeprrrnaJrblrlrri arcrpy4ep c oceBoù rolonnoft, ran
rr ropuaonrarr,ulrui âncrpyAep c yrnonoù rononnoft.

Ha npolranoAr{îeJrblrocrb aKcrpyasounoû ycraHoBriri ti HaqeorBo BbI-
uycnaeruoù trJreunrr 6orrruoe BJrr{flHue onaablBaer tr{HTerrcr{Buocrb Id trpa-
snnLubrit pemrrM oxJralr(Aeur{fl gncrpyAr,rpyeMoro pyxana rrJrerrnrr. flnenna
SaTBep[eBaeT BcKope uocJre Bbrxo&a rr3 roJroBKrr, oArraKo AJIrr trpeAoTBpa-
IIIeHT{fl.CJrr{flaHrlfi rrprr cKJraAbrBaHrrr{ oHa AoJr}nHa eille HeHoTopoe BpeMfl
oxJrax{/{arbca. flepnoe oxJra}fiAaloqee KoJrbqo o6r,rqno ycrarraBJrrrBaercn
HerrocpeAcrBer{Ho rra roJrotsKe unu n1,ruan uee. B Haqecrne xJraAareuTa
IICÛOJIbByeTC.$ BOBAyX, TaK fiaR BOÀa IIe[pIIfOAHa ,13-34 OSeHL LIIITeI{CIIB-
Horo oxJraxrAerrrrfl. ,{ra otnoga reuha or BarBepAeBrrreft uJreHKr{ r{eJre-
coo6paanee Bcero rrc[oJrr,BoBarb oxJra]r(AaeMbre c uoMorrlbro BoBAyxa
Hilr{JroHrrbre uJrETbI, Koropr,re ilpE?r(rrMaIoT rr cr(JraAbrBaroT pyKaBEylo
rr,rreHny n 4noftnyro rrJrocnyro Jrerrry AJIfi HaMorrur, Pac.{er oxJla}r{Àerrufl
uoJrrrarr4JreHonoù pyHannoù ueHHlr, a raK)fie BJrI{ffErre oxJra}r{Aerrtrfl
rr cnopocrr{ Bbrrfl}nnrr tra KasecrBo rrJrerrnrr EgJro?r(eHr,r B pfiAe pa6or x.

Baxnoù npo6neuoù trBJrfrerctr trpeAornpârqeHrre r[ ycrpauerrue trpo-
Ào"rrr,Ebrx u uotrepequr,rx crJra4on rrJrenr(r. flpu upaonnr,noù nacrpoùne
nceii ycrauoBnn ûpurrr{uauu o6paaoBarrafi cnJrâAoK rroryr 6trrl uenpa-
Br{rrbHafi i[opua BoHbr trepexoÀa or rlrlruuAprlqecnoro pynaBa K uJrocnoMy
uiru SHaquTeJrr,Eoe couporrrBJreHrre BcJreAcTBIre TpeEr{fl nJrel{Krr o HaIIpa-
tsirflrolqrre rroBepxHocrra. Hanpuuep, ilpr{ nporraBogcrBe rrJreHor( rra }r(ecr-
Krrx MarepnaJroB c Br,rconrrM MoAyJreM ytrpyrocrl4 lr ne6olruu,rM cotrpo-
TrrBJreHr{eM Tpenrrfl yroJr HanJrorra HarrpaBJrffrorqrrx rrJrr{r Moï(er 6r,rro
MrrrrutvraJlbrrbrM. ,(rr unenofi rra MflrKr4x MarepllaJroB yroJr HaKJroHa
Ào,irx(err 6rrrr uancuMaJrr,Hr,rM, a ÀJrr{Ha rrJrr{T - lurultua.nrnofi.

B uacrortqee BpeMfl rlprrMerrfirorcff paaruqubre cr{crerlrbr oxJra?riÀeHllg
pynannoù trJreunr{: c oÂHrrM r.rJrr,r AByMfl BoBAyIrrHr,rMr{ oxJra}r(Aaroqrnvrrt
rioJrbrlaMr{, c BoaÀyrrruhrM KoJrbrIoM u uogauoû py6aurnoii, c BoaAyrtrHr,nlr
fioJrbr{oM r4 ox.rra?r{AaeMbrMrr BoBAyxoM ranra no4oii HaKJroHHr{Mrr rrJrrrrar\trr,
c ycrpoftcrBoM AJrfl oxJra)fiAerrr4rr pyxaBa r4anyrpu.

Koru6unupoBarruoe ycrp ofr crno AJr ff ox Jrax{Aerrr{fl rrJreufi r[, cocro fl qee
na o6gynouuoro KoJrbrla 2 u py6auHn 4, paage.nennoù rra BoceMb rro.flcoB
()xJra)r(Aeur4fi, rronaaana rra prac. VL34, a. Pydaurxa ocHarr{ena rrerr,rpbM.fl
ucurrrJrflTopalnr 5. B neHoropbrx cryqaffx Ira EaxJrorrrrbrx ulrarax 7
TlKlr(e ycrar{aBJrrrBaror BeHTrrJrflTopr,r, Koropbre o6paayror BoBAyItrHyro

* Cu., HârrpuMep,
lroJIorr4Ê troJrrrMeplrblx
cr{cTpy3r4n nJracrMacc,

I I .  B .  I t  o a  J r  o s ,  I  t r { .  Ë  p  a r n r r c  K n f t ,  X n u u R  u  r e x -
trrrerron, tr4a4. <trlcnyccrno, {965; A. I p n (p (p, Texuorornn

lla4. <Mnp>, {965,
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ïroÂyrllHy Me?fiAy cHiIaAbIBaeMbIM pyKaBoM 6 uJIeHfiu u HaRJIOHIIbIMII

"n"iu"ri 
Z. B 

" 
nux*refi qacrrr nptaeomo-"aMoroq'oro yctpoùcrna 3

yCTarroBJreH XOJI9AIIJI6HIIH 7 gnn OXJIa)fiAeHI{fl BoSAyXa' HOTOp611I OOAy-

BAETCS I ]JIEI IHA.

[tOncrpyHIlllfi BOaAyIIIHoro KOJILIIa AoJI]fiHa odecuequnarr ocesoft'

u;tr paAI{aJIbIILIù trOABoA BOAAyXa, MI{III{MaJIbgble trOTepII AaBJIeHIIfi

EoBÀyxa' Bo31\{o}I(HocTb peryJIIIpoBaIIIlIfl 3a3opa AJIfl BI,IxoAa EaIIIeTa-

eMofo BoSAyxa, MIIHIIMII.IF,I{Oe paccToflHlIe Me?IiAy UJIeEHOA II KOJIbIIOM'

EatrpaBJIeIIlIe IIoroHa BoBAyxa IISA yrJIoM 45-60" H _ 
py1aBy IIJISHRI{'

CHO-pOCrr, BoBAyxa, HarHeTaeMOIO BeHTtrJIflîOpAMI{' O$bIqEO COCTaBJIfieT

g-it atfcen. ,{nr tto"uncuùu*aquu oxJrârr{Ae'rrfl tr.'eH*rr Ha trepBoù

CTaArrrI OXJIa)fiAeIIufl IIpIIMeHfiIOT IIpeABapIITeJIbHO oxJIa?IiÀeIIHbIù BOBAyx'

f loHasauHoe Ha plrc. vI.34, 6 oxnant4aroqee ycrpoËcrBo cocrorlr

xra BoBAyInHoro o64ynbrrHolo ItoJIbIIa 70 v crmpaJIL,HoIo renJIoo6MeEIIIlKa

8, Ox.rrarx4aerr6l9 BoÀOù. ,(nn.yCtpaHeHIIfl OCeBbIx ROJIeoaHI{I[ IIJI6HKU'

BO3HrIr{anuIr4x trpt{ ee [poxox(Aerrr{u qepeS rerrJroo6MeHH[H' ycTaHo-

B.rreHrù Bpalqaloqlleo.E AepeBflIIHLIe poJIrdKt 9. Cullpallullù Tefiiloo6ueu-

HIIri tICtrOJIbByeTCfl He TOJIrKO AJIfl OxJIaE{AeIIIlflr HO II A.Ifl HaJII46pOBaHI{g

pyRaBrroù U.lrenHU II IIOBBOJIfieT yBeiluquTb CKopOCTb^ BLIî-fl}IrHII O 10

(optn ttptroreneuurr oxJralr\Aeur{fl roJrbxo Bo3ÀyxoM) \o 22 il'f ùLutl"

. Hargmeurre trJreEoH B rrpoqecce upor{SBOACTBa OfiaSLIBaeT cylqecT-

BeHHoe BJII{.EHIIe Ha rrx HaseciBo. ,{nn cia6ullraaqrrrr HaTg)+(enrrs TTJISHHII

rrptrMeHgIOT pa3ilurlÊLle cI{CTeMbI cIIHxpOHI4SaIItrI{ ABIIraTeJIefr îflI{ytqux

BA.TIf  OB.

IIpo$ruupoBaHI{e pynaBHoù' rrJreHHrr
x{,'rr,I OceBoù roJroBKe c fioJlr'rleBoù tqenr'ro.
BAIOT TAHTEHqITAJIbHbIù I,IJIII qEIITPAJIbHI'Iù

MOro qepB.sKoM âKCTpyAepa.
B cnyuae raHreuqr.raJrinoro Bxoga (puc. VI.35, a) n"rracruqupoBaHHLlù

Marepr,raJr IIB encrpyAepa 7 Halneraercff rlepeB perueTItg 2 fr pacIIoJIoH{eII-

Hbte rrell{Ay rrrrMrr ùr{Jrbrpyrotque ce1r(I{ rr paccegaeTcfl ÛpoMe.E{yToq6blÀ'r

AoprroM 3.''3"t"n oôto* ùàt*p"una orr6aer iflrrypurrù AopH 6 roJroB]i11.
gepe4ylouluecg pacurrlpeHr.rfl _rr cyE(errrlfi noJrbrleBoro KaHaJIa tro IIyrlI

nnumenUfi MaTepIIaJra C1gCO6CTByIOT B6IpABHIIBaIIUT ÂaBJIeEIIfl Mare-

ptra.[a Ir CHOpOCTII ero TerleHufi. PyHannan IIJISHHa BbIAaBJIUBaeTCfl qepe3

io"uq""yt ùell 9, o6paaonauuyro nepxneù qacrbro Aoprra 6 u lfu'nlepoii
10. lrni aauepa t"*o"p"typbr roJroBr(rr ycranoBJleur,r repMotrapu B:

Boaryx 4or pâa4yuauxfl pyxaBa rJreHnrr Harueraercff rrepea uryrlep 4

uo rpy6xe 5, ycrauon.'rennoft B KaHaJre AopHa. Pery.nnponaHl{e KoJIbIIe-

BOIO 3a3opa ocylllecTBilfleTcfl c IIoMOIqT'rc pacIIoJIolI{eHH}'IX IIO ORpy}}i-

HOCTTI IoJIoBKI{ 6O.[tOs 11. lrnn o6Orpena TOJIoBKI{ yCTaHOBJISIILI IeHTOII-

Hbre âJIeRTpUqecHue HarpeBareJrtr 7.

fIp" rrcrroJrbsoBalrlrr4 yrJIoBOft roJroBKIr C qeIITpaJILHLIM BXOAOI\'r

(puc. vI.35, 6) pacnnaB, BÉrAaBJrrlrBaeMÏ,rfr BHrr3, IIaIHeTaeTCfl II3 AI{CT-

pyÂepa tro HâHaJralI 12 I{ 13, paBHoMepno pacilpe4eJrsercff no

fio.nbrly pacceKareJrevr 14 u trpoxoArrr qepes KaHaiIbI, paclloJlo?fieHllhle

B pellleiKe 2. Boa4yx ÀJrs pa3AyBalrrrfl TIJIeI{ftr{ noAaercfi qepe3

,rrryqap 4. flpu r{eHrpa.nbHoM BXoAe MaTeprraJra B ToJIOB}ty o6JlerqaeTofl
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I

BbrpâBHrrBarrue cHopocTI{ BbrAaBJrnBaIrI{fi pacrrJlaBa qepeS Korbl{eBylo
rrleJlb.

Itor4a tpedyercn pyfiaBnan rrJrelrna Iredonlmoft mrrprrubl (nanpruep,
upu nporraBoAcrBe troJllrerlrJrenoBr,Ix Memxon), nprauenfirorcfl ctraperrrrbre
upo$u.nrpyloqne [oJIoBr(u, ycranaBJrrrBaeMr,re Ha oAHoM gncrpy4epe.

l'zc. VI.34. Ycrpoicrna Arrs oxnaE{AeEEE or(crpygrrpyeltoft pyHanuoù IIJIoBRE
RoBAyxoM (a), aoagyxorrr r noÂoû (6):

t -._ xoJroÂEJrbHstl,J.i 2, 10 - oOEyDo.rHÈIe I{onbIIâ; t - nptrerrHo-HaMoroqHoe ycrpoùcrBo; -4 
-

1 'y6a [ rHa;â-ner i rRr is r^ou;6- 'pyHaB;7-Har {J roEEbrenruru ;8-cEnparbnb l f iTer l roooMer l -
l i lrr{; 9 - poJrrr(u,

I'oronnn ynperrnffrcTcr ua o6Iqeû rererrrxe EJrrr troAcraBxe u ocnatr{alorcfi
uu4r{Br{AyaJrbubrMrr oxJla}fi4âroqnun ycrpoËcrBa}Ir{, coeAr4uennbrMrr c oA-
r{rrM rrJrr4 AByMff BeHruJlffroparru. Ha ar(cTpyAepax c ÂllaNlerpoM qepBtrKa
ifO; 1a$ u 60 nn MoErHo troJryqarb (npu cuapenubrx ro.roBnax) pynannylo
urferrny c ÀrraMerpoM pynaBa coorBercrBenso {50; 250 u 500 nn.

Ha ocsose gxcrpyauoulrblx ycralrûBon AJrÊ trpolraBoAcrBa rrJIeHoK
('osAarorcfi TexHofiortrltecHûe JI[H[II, c rloMolr{bro KoropÉrx Mo?nEo

I

I

r:] r:l
t - r  t - l
I - t  t - l

l : l  l : 1 .

'rÉÀ..
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Puc. VI.35. pnCrpyaronnble IoJIoBItI4 AJIE npoIIBBoAcrBa pyftaBllolt trJIeEKtr:

i:""i3#3T#.:'iT'oË,i3âii; 
tr.rlliiiffiil"i*ji?ffff.;n, r-rpvofta; z-xafpeaarertr; 8-repMorlapu; e-$oûbI{eBaE qerb;

J0 - Qr,rju-epa; l l  
- 6o,rru; 121 13 - i iaHa!'Ibl; 14 - pacceHareJrb'



ocyqecrBJIflTb HecKoJlbKo rexlroJroruqecftux ouepaq14ù. Hauprlltep, co-

IIeraTb SKCTpySrrro trJlel{Itrr lrilil JreHT C rlocJreAyroqerr rrx oprreH-

Tar{rreù.
OpraenrrpOBallHble JISHT6I I{B TaI(IIX trOJII{MepoB, KaK IIoJII{trpOrII{JIeE

il.rIII trOJIIIâTuJIeH BbICoKoii rrltOTHOCItr, rrpIlMeIIflIoTCfi AJIS Bblnycna KAHa-

TOB, TfiaHbIX MaTeprraJrOB r{ T. ;1. ÀO nocneArrero Bpetregll STII BIIÂI'I I{3Ae-

ruù upouaBoAurn;b rra pacrrrreJrbHblx tsoJroxon (n ocnosHoM r{3 Â}r(yra)'

Jlellrnr AJrfl RaHaroB 14 BepeBoK AoJrlr{rrbr o6na4arr, IIOBbrlrrerrEbrM

oolrporuBJleHrreM pacrfl)r{eHr{Io rr r{3Hocy, 6O;rruoii ru6Kocrbro'

Odqnft Br{A Texuo.Ilorrlqecnoù JlrrHrrr{ AJIfl [porraBoAcrBa I[ oprrelrrrl-

potsaHl{fl rloJrr{r[epHblx JreHT AaIr rta pnc. VI'36, a. Brr4an;ruoaeuaR

rIB rrJrocnorqeJleBbrx roiroBon 2 uepnnvnoro SxcrpyAepa-7 ulenxa or''Ia-

t+(Aaercfl n nognuoit BaHHe 3, noône qero yAailflrorcfi doxoBbre r(poMx-l{

rr rrJrelrnr{ paapeaarorcg Ha rroJrocu, -"p""où Ao 100 ,,}rJt rro)fiaMtr 4 n 5 '

PannouepugcTr, ToJrrq[rrbr rrJreHKII ofieCUe.IusaeTgtl IpuNleHeHI{eM B rO-

JroBKe 
"tï6rro"r"pyrcqero 

crep?firrfl, BbrpaBrrI{Barou,ero rryJrËclrpyrorquù

troToK pactrJraBa.
floiocu uotraAalor B MaIIrI4Iry AJrfi opr{enrallrru.' cnad]fieuuyrc AByMT

rpynfiaMtr BaJrKoB 6 u B. Bannn I npaularorcfl co sgaq11reJlbgo OoJlbmeu

cKopocrblo, rreM BarKu 6. 3a cser pa3Hocrr 'r  cHopocrei i  Aocruraercf l  3a-

lannrrft Hoa(f{uqlrenr' Br,Irfl}r(ftI{ (go I :'10). Opuenrarlrrfl rilenoqHbrx

troJroc ocyq,ecrnJrflercfl B TepMoKaMepe Z c anToltarrlrrecnlrM peryJltrpoBa-

HrreM TeMleparypbr.,{nA cra6UJrrraal{I l tr  opIIeHTIIpoBaH'HtIX trOJIOC OHII

rroABeprarorcf l  Ao[oJrHr{TeJrr,Eofi  repuoo6pa6orKe B KaNIepe y'.  B Koropou

IIcKyccrBeIIrIo BhlsllBaercfi ycaAKa s.a 4-8o/s.
B cne4ctnue optreHTallIIII To,'I bKo B lrpoAoJrbHol\r H atrp aBJreHr{[ IIo'IIocbr

rr.ueuxrr Jrer6o pacua4ArcTgff rra CBflBKII BOJIOITOH B BIIAg CSTKII. 3ra One-

parlr{fl OcyrqeCTBJrfleTcfl 11pO11yCKarrrreM rrOJIOc qepe3 C11eqnanlur,rft BaJIoIt'

rrorOpnuî Bparqaercfi Co c6opogrbrg, trpeBll[Iarouleir CHopoc1b ABI{E(eIIIIfl
iloJloc. Batox cEa6}I(eH rrecKoJrbRr{Mrr pflAaMrr ocrpr,rx KoporKux trr'Il'

paorroJro)fierrubrx B ruâxMaTIIOM IIopflAKe. llrnr,r ASJIaIOT trpOAOJIbHbIe

Irpopeau B trJrelrne AJII{Hoft 10-20 JwilL Ha 6luaxou paccro.sntrIr Apyr
oT Apyra, B pe3yJrbTaTe qero o6paByeTcfi ceTqâTarr cBfi3Ka BOJIOITOH.

Ef onOnna trpOXOAflT qepe3 HSTSBOAI{TSJII{, B ItOTopIilX CKpyqUBaIOTCg

Ir HaMarr,IBarorcfl ua 6o-6lrurr 1.0. Bec HaMoraHlroii 6o6unr,r 500 ru.

Texnonorr.rqegl(afl JIIIHI{fi AJIfi IIpoI{BBoACrBa TKaHeBbIx JIeHT (pl{c-

Vl.36, 6) cocrol{r \rs ycranoBxn ll AJIfi floryqexua pyr(aBnolÀ

I.-IeHHII, yctpoùctn 12 n 13 ArIfl IIpoAoJIlnoË peaxn I{ opIIeHraIIIlIrt J'IeHr

rf.'IeHKr4 n yôrpoftcrna 14 gna naolorHu opuelrrrrpoBaHl{brx JreEr Ha 60-

6unr,r. Mexgy ycrpoficrnavtr 13 v 74 o6t't'ru.o ycraHaB.TlrrBalor KaMepy

AJr fl CTAdr{Jrrrsarlurr Jrefr.T.
flpu upouaBogcrBe rIJreHKrr pyKaBI{bIM MeroAoM Aocrrrraercr lrexoro-

pitfl rroilepeqEa.E oplleHTal{r\fl rrJIeHHrl, BcJIeAcTBIre qero upeAHaSEarIeH-

llble AJrfl THaHII JrelrTbr He pacrlagaroTcfl Ira oTAeJIbHbre BoJrofiIra. Ocuosuoft

ocraercfl upoAoJrr,Hafl opuelrraqr{fl (ao B0%), nosroMy MexaHIIqecKI{e

ODoËcTBa B âToxI HaIrpaBJIeI{IIII BbIcoHIIe. Illupuua IIoJIoc SaBIrcrIT oT

rrtrsHaqellrr.fi rHar{û. ItoncrpyHqrrfl HaMarr'rBaroil{ero yclpoùclBa o6ec-

ilcqr,rBaer BoSMo)nllocrb rraMorRrr trJrocKlrx rroJrocoH 6ea lrx cltpyquBaHufl.
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puc. VI.86. Cxeun rexEororaqecrux rrsuù Anff trpon3BoÂcîBa oPueÊltrpoDaEEblx JreEr Ea tronEonealitrEoB:

c - trs nflocHoft rlfieHnn; 6 - û3 pyfiaBHofr nneEI(Il;.
r - âHcîpyAep; z - roroBHa; t--":iôdà; Ài:ËIsa:'a,5 - Eorfiu; 6, I - 8âJIru; 7, 9 -- rePMoHaMepbI; J0 - 6o6nHa; Jl - ycraHoBfia rurfl rrsro-

roBrre'rr' pyHaBHoû rurerr*tr; rz - ycrpoûcrBo nnnopotorrotrôn-ôèsfiuunertxri; l! - ycnpof'crro n:rrioÉresraqullrend; J4 -Etrr[oroqEoe ycrpoû-

CTBU.



Itom'reCrsO rutryJIL paBno qnclry IIoJIoC LI Mo)fier IIpeBbIIuArb {00. BeC
naMoraHHr,rx iluyJreù 45-50 tr,.

SnCrpyaUOnHLIe ycTaHoBItII AJIfl trpoIIsBoACrBa JItrCTOB ITSBBSJI.trIOT
noryqarb Jrrrcrbr ro.rlrqunoù 0,5-6 ui u tttr4prlHofi Ao 3 ,ra, nauocr'rtl
rrJrenoquoe nOHpLITIIe IIa JII{cTII, a ral(ffie froprtlonarr ro(ppupoBauuble
Jracrbr (c uonepeunbrMrr r[ IlpoAoJlblrr,rMu roépaMu). C nouoqbro aKcrpy-
3r{r4 MO}LHO IpOI4SBOAIITb TaK}I(e JIficTbI c apMIIpyIoIIIUMU BOJIOfiIIaMU'

CCTKAMII. TKAHLIO II T. iI.

Vcranonxa Arff rroryqenlr.fl trJlocxrrx JrllcroB (puc' VI.37, o) cocrorar
n3 oAEoqepBflqH0ro urlll AByxrlepBflqHoro gKcrpyAepa /, nnocnoù ilrrpo-
Hou{eJIeBoù roJIoBKrr 2, tnagunr'Hblx BaJrr(oB 3, ycrpoùcrna 4 glR lpo-

AOJrbrrOù O6peaHLr RpOMOK, pOJII{KoBOIO TpaIICtrOpTePa â, BI'ITfl}fiHOrO
ycrpgùcrBa 6, a ra1lxe ycrpoùCrB 7 U B gna uouepeqgoË peBHII JII4CT6B
1r r,rx mra6eJr]rpoBarrrrfl. Ycrpoùcrno 7 ocsaqeno cbeMIIbIMrr 3a]r{IrMHr,rMIit
KOJrOAKaMrr, a ycrpoftcrBo B -- flepeÂBrr)ngoË relexHofr- I a,ns' roroBhlx
JII{CTOB.

Vctanosxa AJIfi rrpoLrBBoÀcrBa Jrr{croB c trpoAoJIbubrMrr roÔpaMT
(puc. VI.37, 6) orrnuaercff or upeAblAyuleft nanrasuenr ycrpoËctn 70
u 11 pta odorpena fi rlpogoJrbuoro roùplapoBalrrs encrpyAr'rpyeMoro
JrtrcroBoro MArepI{aJIa, a rag)I{e AotroJtIIureJIbIIoIO yCrpoùCTBa L2 gnn

upoAonbEoË odpeaxu HpoMoR Ha roibprpoBaHlroM MarepaaJle.- 
IIpn ûotrepeqHoM roi[pupoBaHlua (pllc. VI.37,,a) rocJle rrlaAlrJrbEbrx

BaJrKoB Ir EarpeBareteft ycrânaBJrtrBaeicff ycrpoficrBo 13 u 6apa6an L4

AJrfi EaMOTKE TOTOBOTO MaTeplralra.

lnag,rmrnoe ycrpoûcrBo rrpeAuaguaqeuo AJrfi pactrpgMJlenrlfl' oxJla-
)r{Aeulrff I{ pag1na5(trBagl{fl aItCrpyAIIpyeMOË JIeIIrbI. Bal1r IJIaAIIJIb-
Horo ycrpofrcrna oxnalr{ÀaK)lcs nogoft r4 trpu}flrrMaloTCf OAr4rr K ApyroMy
c ycunr(eM 2-9 nn, Ha KaE(AbrË Merp AJrr{Hr,r BaJrRa (uaqe Bcero c ro-
MoITI6IO rrEeBMarrrqec(oro r{Jrr{ IuApâBrIIqecHoro MexaHrrsMa). flpeAycn',rot-
pelro aBroHoMEoe aBroMarrrqecHoe peryJltrpoBaHrre TeMtrepaTypbr oxJra-
xr4arorleË BoAbr B Kalr(AoM BaJrr{e.

Tanyque BaJIr(u ryMMtrpoBaubr; cnopocrb rrx BpaIrIeHtrfi TIJIaBHo
peryntrpyercg B lrrl4poltrlx trpeAeJrax. flpraeuuoe ycrpoËcrBo AJr.fl JrrrcloB
o6rrqno cocrollr rIB AByx rpaucrroprepoB c peryJrlrpyeMoù cnopocrblo
Ir rrrJrboTrlnuoro H6)fia C t1IIeBMaTtrqecKIIM trpI,IBoAoM. Vupanneurae ABII-
)rieHI{eM Holr(a oCytr{ecTBJIEeTcfi c IIoMonIbIO {oroaneueuTa I{JItr SJIeRTpo-
MexaHr{qecKux trepeKJrroqareilefi. ftax rollno Jlr4cr o6pe3aH, cKopocrb
rpaHcloprepa noBr,ruaercf. vr Jrrrcr c6pacbrBaercfl B npl4eMEblfi roureft-
IIep' IIOCJI€ qero yCTaHaBJII{BaeTCff IlpeE{Ilfiff CKOpOCTT' TpaHCIIOpTepa'

Conpeuennr,re ycraroBrrr ocnalr{eHbl upu6opaltu A[rtr HetrpepblBnoro
I{JrI{ trepIIOAUIIeCKOIO I43MepeIII4ff TOJItrII4HbI 3I(CTpyÀIIpyeMbIx JIIICTOB.

B Hacro.Eq,ee BpeMfl Irpurlelr.flrorcfl B ocHoBIroM rIJroc1olqeJreBr,re

sKCTpyAIIOHHbIe TOJIOBI{II, BIIyTpeHH.s.ff IIOJIOCTb I{OTOpLIX BbItrOJIHeHa

B Br,rAe <p56rero xBocraD l,tJrn Hte o{opullercE Bbrcrytraloqurrl ([rarypnrru
ltr{crynoM. IeouetpuuecKrre IIapaMerpnr up o{unupyrouleù uo.rrocru B BtrAe
<pu6lero xBocraD aaBllcflr Or cBoftcTB uepepa6atsrBaeMoro MarepIIaJIa.
ItoucrpyH4ufl rar(oft roJIoBr(I[ trpocra. O4naxo pactropuble ycr'rJrlrfl yBe-
JrrrqtrBaIOT IuupIIHy IIISJIII B Cpe4nefi qaCTII, qTO BbIBbIBaeT COOTB9TCîByIOqee

285



Puc. VI.3?. Cxeur'r anc-
Tpy3rloEBbrx ycTaHoBolt

ÂJr.a trpotrBBoAcTBa trJIO-
cntrx iltrcroB (a), nucron
c trpoAoJrt EbrMtr (6) v
iloûepequbrMu (a) ro{pa-
ME:

I - oficrpyÂep; 2 - rofioBra;
3 -Ba rHû ;  4 - yc rpoûc rBo
E,r.q o6pe3Hz IrpoMoH; 5 -
TpaHc[opTep; 6 - BÉrTqx{Hot
ycrpoitcrBo; 7 - ycîpoficrBo
Erfl nofieperrHofr pesr{r,{ JIr.r-
croB; 8-ycrpof icrBo ArF
ETaoeJupoBaHuff Jr[croB: I -
TeJrelr(Ka; 10 - HarpeBarerb-
Eoe ycrpoùcrBo; 1r - ycrpoft-
CTBo Elrff trPO[O.{É,HOr.o Io0-
pupoBaHr,rÂ; l2 - ycrpoùcrBo
Âflff o6pe3Hr.r HpoMofi; ,3 -
ycrpoùcrao [Jrfi tro[epetlHoro
roôpupoBaH[s; 14 - 6^pa-
6an.



rrpor4BBoJrr,Hoe yBerIIqeHue ToJrq,r{Hbr TISIOTOBJIfieMblx JIIICTOB. Alg

yà"pu".""t g"$optuqtnlt IrJIrrr trprrMenflror crpydquurr c Mexaurr-

qecKr[M rrJrrr rr{ApaBrl{secKfiM trpnE{rrMoM.

fonon6a c pâcoonoxreglrr,rM B rloro1e pactrJlâBa BbrrecgflIolqurl t[lt-

rypEbIM BLICTyIIOM flBilfle11fr 6onee meCrHoft, UOCHOJI6Ky IIJIIITLI TOJIOBKII

crflHyTbr B cpeAHer.r qacTll 6onrauu. HegocrarHOu raKofr IOJIOBHI4 flB-

JrfleTCfl paSAeJIeHr{e UOTOKa pactrJlaBa Ha ABe rracrtr{' B pe3yJI6TATe qero

BOSITI{KaST orracgocTr, o6paaonaunfl rrr3oB B cepeALIHe B6IAaBJIIIBaSMOIO

JItrCTa.
o6msgo npeAycrraTprrBâeTcfl B9SMO?nHOCT6 MecTIIbIX I,ISMSESIIIIû Ba-

sopa Melr{Ay uposulupyrcnlrrMr{ ry_6Hanlr no Bceft ffIIpIIHe trJIOCKOIqeJIe-

Boù roroBxu 3a crler 
-yupyroft 

ÀeÔopMallrr4 oAHoË uB ry6on'

6

Pnc. VI.38. Ilnocxorqe;renas ro-
noBKA Ân.E trpousBoÀcrBa AByX-
qBernbrx (gnyxcnoùnmx) lllctou:

J, 6 - HaHaJrbr; 2 - firaraH; 3 - ÛIerb.i
4'- HaMepal 5 - pacnpe[grrrrerbsbrfi
MEXAI'ÛBM.

Prc. VI.39. .{,nyxuepnnuuâE trnocxoqerre-
Baff roJroBEa AJIE Irpor'ISBOACTBa JTnCTOB:

1 .  4 , 6  - q e p B Â n l r ;  2 - Ù , l a H e l l ;  3 - H o p n y c
roJIoBnI,I: 5 - aJIeHTpoEBlIrareJII4; 7 - [J]ocHnn
HaEar; I - nleJrb.

flnocxouleleBaff aHcrpyBtrOErras roJroBKa AJrfl rrporr-3BOÂCrBa AByX

uBerrrbrx JrrrcroB rr3 repMotrJrâcroB troHa3aHa Ha ptro. vI.38. Ilepepa6a-

rbrBaeMbrù MaTeprraJr AByX paSJrrlqHr,rx qBeToB nJracTl{Ill4pyeîcg B AByx
pasIII,IxgKcTpyÀepax14SaTeMHarlIeTaeTcflBpacilpeAeJItrTeJIbEyloHaMep.y
? rooouH" uepef fiarraJrhr 1 a 6. B xauepe 4 ycrauonneÊ HJratraH 2'

c rroMorqbrc KOTOpOIO OCyIqecTBJIfleTcE qepeAoBallue troAaqll pacl]JlaBoB

DASruqHr,rx uBeroB s [Ierr 3.
florOxu HaIEeTaeMbIx paCtrJIaBOB IIOJIHOCTrIO IIJII{ qaCTIlqHo pABA9_

JTflIOTCfl trpII trohlog,u KyrraqItOBoIO paCtrpeAeJIUTeJIbIIOIO MexaIIIlSMa 5'

BcJreAcrBI{e qelo IIBera rlepeAylorc.fi tro AJII{He SgPItlyerloro IISAeJIIIff'

Sxcrpy4upyeMblù qepea ilpoùr4rupyrcqyrc qeJlb 3 AByxrlBerubrft ttvrcr

rro^aercfl B trpr.reMrroô ycrpoùcreo e6crpy3rro'Hoù ycra*oB1'a' Ou11cag-

Hr,rM CtrOCo$oM Mo?I{Ho I4SIoTOBJIflTb TaH)I{e AByxqBeTHbIe JISET5IT peMHIl

rr troAo6Hble upotfu;rsnble IrSAeJIrrfi.

flpn exCtpyBIIII JIIIST9B I4 IIJIeIIofi rlepeB uI[poHoIqeJIeByIo TOJISBKy

oqeHb TpyAIIO uB6e)I{aTI' IIepaBHoMepHoCrI{ IIOT0Ka paCnJIaBa' BLIBbIBa-

rcil{ylo pasHoroJrtrIrrHHo0r}, tr HeoAHopoAHbre cBoiicrBa trpoÔrrJlrrpyeMoro

ualélui. Hepannornlepnocrb rrorona BaBucrrr IJTaBHnIM o6paeou oT KoJIe-

|ilg.uft AaBJIôHLIfl pacuJlaBa tro InI4pIIHe Iqenesoù foJIoBKtr, ItoTopble
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IIpLIBoAflT It I{SMeHeHIlflM CItopOCTLI BbIAaBJIIIBaHl{.fi MaTepI{aJIa qepea

trpoùr.rJrrrpymu{ylo rqeJrb roJroBRr[.
,{ur panuoMepnoro paclpe4eJrerrlrfl pacnJraBa rro Bceft mnprrne rqeJr}r

rrpllMerrffroTcfi qepBfiqHr,re trJrocHorqeJreBbre.roJroBr(n. Ionosxa odblsHo
Hpentrrcfl H (fnauqy axcrpy4epa. Ha oguoù ocû c qepBfiKoM axcrpyÀepa
ycrarraBJrr{Baercfl Mnoro3axoÀrrr,rft pactrpeAeJrrrrenr,nnrft qepBffn c yMerrb-
ruarolqrrMcfi rnaroM.,{tn np,lnoAa qepBffKa upe4naaHaqeu asronor{sbrft
aJreKTpoABurareJIË. flplr o4rananoBor\r HarrpaBJreur{rr HapeBKr[ Br{HToBoro
KaHaJIa pactrpeAeJlr{re.nr,nlrft qepBfin Bparqaercfl. B ToM )r{e HatrpaBJrerrllfl,
qro -n qepBfln sRcrpyAepa.

AByxrrepBqqHafl trrocKorr{eJreBafl roJroBRa, trpl{MeEfleMafi AJIfl trepe-
pa6otrz rrorrr,rBr{HrrJrxJroprrAa, nonaaar{a Ha puc. VI.39. [toplyc 3
roJroBnrr Hpeuzrcfi H $.uanr1y 2 tTvtlugpa er(crpyAepa. Harueraemrrft
qepBflnoM 1 nnacruqlrponaunrrft MareptraJr uorra4aer B r{enrpaJrr,Eyro
Bouy [epBoro qepBflKa 4, pacnonomeurroro B Koprryce qeilesoft roJroBr(r4.
O6e uoroeuubr qepBflRa r{Meror paaillrqnyro (upanyro lr nenyro) Hapeafty.
lJcne4crnue aroro pactrrasneuËrrfi MareprraJr npr4 Bpail{euuu qepB.sna
npeABaprrreJrbrro pactrpe4eJrffercr rro mr4prrue roJroBr(r{. Sareru Marepr4âJl
rlpoxogr.rr qepea trrocntrft Kauar 7 n notagaer Ha nropofi (nnxnlrù)
qepBffR 6 c raHofi )r(e HapeBKoË. âror qepBrrn paBuoMepno pacrrpeÀeJrser
troToK pacrrJraBa, BbrxoAfluleuo ua u{e.nu 8.

YepnaHn Bpau1arcTcff oAHr{M rrJrrr AByMfi oJrer{rpoABtrrarelrsrura 5
rlepeB peAyxrop. B HaqecrBe MareprraJra rroArtrrrtrHr{KoB Ârrrr BailoB qep-
B Rr{oB l{crroJrbayrcTcfl ]fi ap ocroft nue caMocMaar,rBarorlue Marepr{aJrbl. Ao g
npeAoTBpanleHr{fl BbrTer{arrnE pacrrJraBJlerrHoro TepMotrJracTa II3 roJroBnr4
rlepeg BaaopÈ,r B noArrrrrunlrnax xoHqbr qepBflKon rrMercT odparuyro ua-
pesHy. r{nyxuepnrqHafi rqereBafi roJroBKa tro3BoJrfier troJryrraTË paBrro-
TOJIIqT{rrEbre .rr[cTbl I4B TepMorrJracToB c n.nocHoù rroBepxHocTbIo,

s 9. aKCTPySLTOHHbIETyCTAHOBItT{ [JIff
ITPOIISBOICIBA TPyB r,I [Pyfttx
ûPOOLTJIITPOBAHHbIX r,I3AE Jrr4û

O6r,rqnafi axcrpystrorrnafl yoranoBxa AJrfl rraroroBJrenrr.E
rpy6, creprr{Heû, ruJranroB fr Apyrrrx rpo$r,rnupoBarubrx na4enraù
(plrc. VI.40) cocronr trB qepBfiqnoro encrpy4epa "/ c xolrqenoft âKcrraJrb-
uoù roilosxoft 2 u xa.nra6pyroqeû uaca4xofi 3, ycrpoùcrs 4, 5, 7 n B
coorBercrBerrro AJrfi oxJralr{Àelrlffl, BÉrrfl]r{Ru, paBpeBanuff rpy6u 6
Ha yrracrKr4 neo6xo4ranoù 4nuurr u rrra6eilrrpoBaHrrff. Tpy6rr ue6onrmoro
Arrarrerpa rr rrrJralrrrr o6r,rsno He paapeaarorcg, a HaMarbrBarorcn o 6yxrnr.

O6rr.rno yr{agagnyro EacaAHy rrprrMerrflror 4;rr Harn6poBaur{E rpy6u
IIo Hapy]ruoMy ArraMerpy. IIpuHperrJrEercfi oHa rrelocpeAcrBerrHo n âRcT-
pyalronnoft roJroBr(e rrJrtr ycrauaBJrr{Baercfi pffÀoN{ c oxJrax{Aarolqr{M
ycrpoficrnoru. 9Hcrpy4upyeMafi rpy6a rprrlnrdMaercn It rroJrrrponannofr
IroBepxHocrr4 HacaAnrr 2 crnarr'ru BoBÂyxoM, IratHeraeMbrM B troJlocrb
rpy6n qepea aauar I n 4opne roJroBr{tr (puc. VI, 4l , a).,{na repueru-
saqr{tr rpy6u s neft ycrarraBJrr{Balor cnoJrbaflIrlylo rpo6ny 4 (aaHpeunn-
eMyxl rra ropr{e mranru .1), Horopaa coeArrlrfiercff c AopHoM roJroBxa,

288



I

ro

e
i

dÉg
E

o

3
. l

I

F

lo +{
> , P
t s i è

E P
F F
6 p
6 â
H E

F X

P ! Y

Ë i i
. 4 a
F E I
v o
El 6
c l q
F
O H> , â
' H 8
Y > t
E l o
O F
E I E
!,? s

* l
H  r ;
;  q o
o  ' - a i

6 @

s  Ë È
E  9 H
r F l  È l
E  r q
E  | . -

r ô  o 9
- 9

-. ËE
V H É
J q ô
>  5 P ''  t ( 0

. i  ' 'É
F  l >

i
I

t

t
t
t
I
I
I

I

rrJru nepeE(rrMaror cBo6oArrbrù Korreq rpy-
611 5 (puc. VI.4l,6). Itarur6pyeuar
rpy6a 5 oxnarxgaercfi BoAoù, upoxoAflqeù
qepe3 pydaltrHy EacaAKu 2,. a, raHme
BaHrry z, ra rpaucnoprr.rpyeTcfi T.flHyrrlrrMtr
ponunauu 6.

B Eenoropbrx cryqanx xarudpona-
HI{e rpy6rr ocytr{ecTBJrfiercff rroA Aefr-
cTBI{eM BaKyyMA trpl/I CoeAtrrreHrrr{ rIoJrO-
cru ra.nradpyroqeft HacaÀKr.r c BaKyyMHofi
Jrr.rHr.reù. B arou cilyqae Eeo6xoAuMocTË
B repMeruaaquu rpy6br ortraÂaer. Tol-
crocreurrbre rpy6nr Hanu6pyror troA Aeù-
cTBrreM BHyrpeEEero trB6brrosHoro AaBJIe-
H\rtr c)r{aroro Bo3Àyxa u. HapyEilroro
BaKyyMa. fIplr naroroBJreurrr{ EaMarbrBa-
enoro o 6yxrrr mJraHra cBo6oAHbrù Ko-
HeII ero crrJrloquBarol rrJrtr saKpÉrBaroT
npo6xoË.

.(.ruua xaru6pyroqeù Haca4ntr AoJr )r(Ha
6rrrl raHoft, uro6n o6ecne.rurt [peABa-
prrTeJrbHoe oxJra)fiAeHrre sRcrpyAupyeuoù
rpy6nr. Ilpnr orolr HeodxoÀuMo, vro6rr
TBepAocrb Marepr{aJra 6rr.na gocraroqnoË
AJIfi upoxolr(Aeunfi rpy6u qepea oxilax(-
narcrqee rr Bbrrff?nnoe ycrpoùcrna 6ea 4e-
{opuaquz. lla6nrroqnoe AaBJreEne Bnyrpr,r
rpy6n AoJr?nHo o6ecnesurr trJrorrroe trpra-
Jlerautte K EacaAKe n xauu6ponanr.re
uapyr+uoù rroBepxEocru rpy6rr, rprrAarb
troBepxEocTl[ TJIflEqeBUTOCTb Ur CAeJraTb
ee ponuoù. flpn uonuureunoM AaB,'reurrrr
BOsAyxa BoBpacTaer cotrpoTuBJrerrtre [epe-
rrerqeurrro rpy6rr qepea EacaAKy, rrro Mo-
ir{er BbrBBam o6pnn rpy6nr.

Àns pacrrera AJrr{Hbr rracagfir{ ,H
noJrr,Byrorc.fi reuneparypnoft BaBlrclt-
MOCTbIO:

r * : r o _ i  ( T o _ T ^ l (\' r .75)

rÀe T o, ?* - cpe4une reMrreparyphr
crer{Hn axcrpy4upyelroft rpy6u Ha
BxoÀe B HacaÀKy rr BbrxoAe r{3 r{ee
coornercrBeurro; ?,, - cpe4urn reMtre-
parypa HacaAÉE; e <1 - Korrcrarrrâ,
Br,rpalr{anrqafi cooTHorueHrle Me}r(Ay TeM-
ueparypoù E ?r(ecrxocrbro rpy6rr

19  3axag  1b3?

\



Puc. VI.41 . Cxeua
ycrpoiicraa gnr ra-
.nI,IoDosaIIrIfl âRc-
rpy4npyeuoù rPY-
6rr:
d * c npuMeHeHI{eM
cHorr,afllllefi uPoOHtr;
6 - c [epe]r(I4MoM
rpy6u;
f - H a I r a J I :  2 - H a -
rn6pyroqas Haca[Ha;
3 - r r r r a H r a :  4 -
CHOJILsfinla.E nPOdrta;
5 - r P Y O a i 6 - Î f i H Y -
l4ne poJrltHtr; 7 -

oxJra'l([alolllafl BaIrEa.



(e aanucut or paauepoB n Marepnara rpy6u rI HaxoArrrcg sltcrepl{-
lreuranrno).

.(nuua HacaAxrr oupe4eJrflercfl rlo Soptr,tyre:

' --  e (1;?--qi)ô?Y'
"H_ aDT

,(.nr rouxocrenuhrx rpy6 ara Befifiquna uaMenflercfi:

Lr:ry-
VpaÈneune (VI.76) \{oxrlro upeo6paaonarr

z.- "09" t ,r- j t )
f i d r r  \ -  D ,  /

(vr.76)

(vr.77)

crreAyroqr{M o6paaou

(vr .78)

B yparnennnx (VI.76) - (VI.78) trpr/tuflrbr crle4yrcIque o6oena'reunn:
ô, - ronulnna rpy6r'r; D, - napymurrû AlraMerp rpy6u; a - Hoa{{ra-
qr{el{r reMrreparypotrpoBoAnocrr{ Marepl{aJra rpy6u; 7t - cnopoctu
orBoÀa rpy6u; Q - o6rerunaff rrpousBo4li lreJrbuocrb ancrpy4epa.

.(ra oxranAeHrrfi rpy6r,r rrJrrr Àpyforo upoSnnlnoro rra4eJrrr.tr o6H'ruo
rpr{MenflIor BaHHy c trpororlHoù nogoii. Topqrr BaIrHbI yrlJrornflrcr pe-
BrrHoBr,rMrr noJrr,r{âMrr c ornepcrrrflMl{ À.lrfi rpy6rr. ,{la no4auu BoAr,I B Kâ-
.lrr6pyroqylo HacaAKy n oxJralr(Aaroqyro BaHIry' a ran)fie AJrfi orBo,4a BoAbr
npeAycMorpeHLr ItrlyqepbI.

,(ln nnrn;xHlr rpy6u c aagannoù cnopocrbro trp[MelrflIor po!'rI{KoBÉIe,
ryceHuqHr,re n xolr6unlrpoBaHEble ycrpoficrna c MexaHurrecHlrM, rl{Âpa-
B.[[qecxr.rM r{Jrrr ttl{eBMarilqecxuM Batfi rrMoM rpy6tr. f ycenrauuoe ycrpoft-
crBo ÀJrff BbrrflErnrr rpy6 o6rruuo cocrolrr rra ryceHrrll c rlJracrlrnaMrr, rro-
r(pbrrbrMtr uopucroft peelruofi, a rax)fie MexaEIrBMoB 4na 6ecctyneHqarollo
rrplrBo4a rycenrrrr rr peryJlr{poBaur{f paccroflIrrrfi Me}r(Ay uunnu. flla-
CTIIHbI IIpI4Hp€IIJI€III'I K tr.rIOIqaAKaM' yCTaIIOBJIOHIILIM Ha OCffX llenpepblB-

HLrx qeueË. Baplrarop o6ecne.rnsaer rrJraBlroe I{sMeHeHIre cKopocrrl
Bbrrflïr{Hl{. Vcrpoficroo ocuarl{eno cqersunoM Merpa}Itâ rpy6 u raxo-
rreTpoM,

flpu errramr(e Apyrux upo{znupoBarrlrblx ua4enraft o6rrsso BMecro
ryceutrqHbrx ycrpoftcrn upr{MenflIor nenroqurrft rpauctroprep; Aos
Bhrrslr{Krr npo$lr,lefi c rny6oHoft rroJrocrbro rplrMeHflror Hou6ltrlrponan-
Hhre rflHylqrre ycrpoùcrBa, y Koropr'tx cHr{3y pactroJro}r{eua tyceHl{I{a,
a cBepxy upo{u;rrnue poJrrrnrr (u"'ru uaodopor).

,{nn paapeBaHr4fl rpy6 ncroJrF'Byrcr rJraBIrbIM o6paaou AIlcKoBbtc
nII.rIbI C [JIaI{eTapHbIM MeXAHI/IBMOI\{' IIOBOpaquBarctquNI BpaIq,aIOII{yF)CE

nrrrry Bonpyr rpy6u. fluna nepeuelqaercfl BMecre c tpy6ofi rt [ocJre ee
paBpeSalrrrfl BoSBpanlaercfi B rrcxoAlroe flo.]ro]fieHr4e.

Ocesas ancrpysr{oHuafl rpydnan roJroBl{a (pnc. YL.42) o6lt'ruo
BanpetrJrflercfl rra qrrrrrrH4pe ar(crpyAepa trplr rroMotqlt {.nanqa. Bo $irau-
qenoft qacru roJroBItI{ ycrauoBJrena Slrnr'rpyrorqafl peuerHa 3 c naKeroM

{nnrrpyrcqrrx cerox 2. Tpy6a Br,I4aBJrnBaercfl qepea Hanrdponannyro
rioJrbqeByro rqenn B, o6paeonannyrc AopHoM 7 n Honlqou 6 nryngurryna.
Ilonontenre Ko,'rbr{a orHocrrreJrbHo AopEa peryJrrrpyercs 6onranru 9.
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Pnc. Y1.42. Ocenax
ROJII'{eBafl IOJIOBI(A

Ânn sncrpyarrr rpy6:
, - ÔJral{e!; I - ùr,rrËr-
pyloûIue cerfit; ,-pe-
rtrerHa; r-r,HeaAa [JrE
T e p M o l r a p ;  5 , 6 - l { O f i b -
t \ A l 7 - E O p E ; 8 - r ( o J l b -
I IeBaÂ u leJrb ;  9 -pen ' -
rupoBorrEbre 6oûTbI; rr,
J2 - fianarbr; lI - mry-
Uep; ,, - Paccexarcrb;
71 - qepBfrtr,



- l r r - -
.-€i5 -+r'- ad54

Ta6auqa VI.6

Texnuqecrne xaparreprrcrrrrlr orellecrrerrHbrx
urJraEroB u upo{nupoBarrEÉrx (uoronaxxur)

YCTAEOBOE TJIfl trPOESEOA€TBA
rrrleJruË

lPY6r

napaMerpbl

T![ ycreroEaE

2 x 9 0

t2

83

32-1r0
6

u
1

0,5
20x3,1x2,2

69

5 9 1  6 E  I 5 9 1 6 5 5 5 1 3 5 6 8  *

,{uauerp qepBsxa, .rrr;r4
Oruorrenre AJrr,rrrbr qepBnxa x ALra-

merpy (LID)
Cxopocrr, BpaqeHns. r{cpBrf ia,

od lnuru
Mancnuarr,nas rrponBBoAurenB-

uoctn, nelv
Cropocrr Brrrfix{xu, nl nua
Paaruepu BbrrrycfiaeMbrx ?py6 LrJIt

ûpoQrrnes:
uapyxturrfi Ælaaue'Ip, il,il,
ÀJrrrEa orpeSr(oB, ,,

Itonfiqecrgo ycTarroBJreunllx gJren-
rpogurrare;reù:

trocTo.fiHlroro rofta
trepeMerrEoro Tor(a

Monluocrr, Ànurareteii, ttotn '.

Moqnocrr o6orpena, .Êant .  ,
Pacxo4 noAar, nSfw
Pacxog c)r(aroro BoaÀyxâ, u3/q
f a6aputrrre paBMepril ycrarroBfi It, n

Bec yctauonxr.r, rrr

26-260

I
0,5*14

t0
20 x 15.*

3
I
ô

0,1
1,5

10,2x
x 1,74x 1,6

t5

<300

80
0,5-10

6-50
<12

6
258
32,7

J

23,3x
x 2,3 x 3,3

55

<r80

80
0,5-10

10*50

ù ,
4

28,5
.33,3

T
3l,2X-2X

x2,5
54

125

20

<125

270
a

1 10- 160
6-t2

2
d

135
110
4

4,5
39 ,4x2 ,6x

x4,6
158

2 x t 2 5

t2

3,75-t5

tg

125-4W
6-8

n
1,5
7

24,7 x 1,3x
x2,6
178

2o; 45

25

/6
0,5-8

û
2
22

15,6
0,55

4,3 x 3,5 x
x2,l

35

20

25

63

20

45

25

- y"t**BÉa Ha 6age ÂByx oÂHorrepBEtrEhrx gRcTpyÀepoB c qepBfiHaMrr Ar4auerpou 20 fi rt' Jr,il lo.rg. ûpoIrgBoAcTBa AByxqBerlrÉlx^Ilpotrullrul
!! dsÂes]{fi.
E t* PaBMepbI ceqeulrs npoôt{,lff (B tt'tt).
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Prac. VI.43. Cxelta
ycrpofictna Anfl
troflYrIeEflfl roQPu-
poBalrEÉrx 9ncTpy-
AupyeMbrx rpyo:

i - (oJIbIIeBaÂ ro-
Jronfia; 2 - y[Jrfifir4-
TEJII': ' - TJ ÂHAA
rpyoa; 4 - cHoJrbs.s-
rr1aÊ npo6fia; 5- rro-
ily$opMbr; 6 - Eâ-
rrpaBflslotrIafl AopoÈ(-
H â ;  z - I x r y l l e p ; 8 - '
roùpr4poBaHHafi TPY-
6a.



I

I
,{opn aaHpetrJreH B Kopnyce roJroBKrlt c troMoIIIbrc ycraHoBoqHoro HonÉ'qa
5. B no;rrqe Ir Aoplre rrllerorcfi KaHaJIbI L0 n 12 AJrfi rroABoÀa crfiaroro
BoBAyxa qepe3 mryllep 11 (c rleJrbro KaJrrr6poBKrr rpy6bl).

B HOpnyCe IOJIOBI(I( paCIIOJIOII(eHO IIeCI(OJIbI{O rHeBA 4 AnR yCranonxU

repMotrap. HarseraelluË uepnnnou -/4 aHcrpygepa pacnJraB rrpoAaBJrl{-
Baercff qepeB orBepcrufl ÈIrJrbTpyloqr[x ceroK Ir pelnerHrr u pactrpeÂe-

.ï.flerC.E tro KoJIbIIy pacce1areJley^ 13 Aopga. C ynenuuenlleM TSTIIIII{HLI
CTSHOII oxJIa)fiAeHIIe Tpyfibl 11pOIICXOAUT MeAJIeHIIee II BHyTpeHHI'te Ha-

npfl)fierrtrfi B Mareptlare rpydbl cHuMarorcfl 6o;ree troJIHO'

conpeueuunre sKcrpysrdoHrrr,re Tpy6Hbre ycraHoBn[ ocEaqeHLI rpII-

doparuu ÂJIfi aBrorlaruqecliolo IISMepeHIIfi II peryJILIpoBaHIIfi rOnIquHI'I

rpy6. B rregoropbrx c;r1yqa.flx upufioprr CBfiBAHbI c I{JIatraIIoM pelyJlllpo-

BaHrrfl ÂaBJreEtrfl crr(âToro BosAyxa' rroA AeficrBtreM KOTOporo rpy6a uprr-

ir(uMaercff n EacaAKe. flpu atou MolItEo peryJllIpoBârb II JIuEeftI{yP

cl iopocrb aKcrpysI{u.
TexuuqeCXne XapAKTSpI{CTIII(11 OTeqeCTBeHHbIX OAHOqepBflqHbIX lI

nByxrrepBfxllrtrx ycTalroBoK AJIfi rIpOrrSBoACTBA Tpy6' IuJIaHroB rr trpo-

{u.trtur,rx rraAeJrufr rpr{BeAeHbr n ra6n. VI.6.^ 
B ycrpoËcrne g.nn {opuonanufl  roÔptrpoBauHblx rpy6 (prc'  VI '43)'

Korop;e 6laro4apa ru6xôcru r{ uoBr,rrtreunoù cnoco6Hocrrr AeÔopMrpo-
BaTbCf 1OJTLByIOTC.fl 6Ot1'lrulr C1pOCOM B pâBItrTIHbIX OTpaCJIgx HApOI-

Horo xossËcrBa, trpr{}IeHflercfi KoJrbqeBafl roJIoBKa 7 excrpy,qepa

C yAJruHtrreJIeM 2. Bn4annranaeMa.E tr3 yAJrulrtrreJrfl 2 rlagHaE Tpy6a t

rr6grerreggo ofixuuaercs troJlyibopMay'fr. 5, ycraIIoBJIeHHbIMtr IIa AByx

6ecxoneqnrrx qell.flx I,I trepeMelqalolqnMtrcs tro HaIIpaBJIflrc[II{M Aopoxt-
Haru 6. B uonoCrsx notylfôpru pacIIoJIoXeHbI traBbI I{ BbIcryI]bI, oÔopM.lrfl-

Iolqrre roùphr Ea âHcrpyAr{pyeMofi rpy6e noA AeficrBrrer{ c?fiaroro Bo3-

AyXa, HArrreTaeMO1o B IIOJIOCTT, Tpy$bl qepe3 KaHaJI B Aopge pSJIOBKI{'

floa repr"tûBaql{I{ II9JIocTII rpy6bl ycraHOBJIeIIa cKoJIb3fllqafi upo6Ha 4.

llo.rry$opuu oxJla)I(Aalorcs trpII KoEra6re c I{alpaBJIflIolqIIMIl Aopoxt-
Harun 6, Horopbre oxJla5{Aarorôr no4oû, rlo4aBaeMoù qepe3 tryrlepr'r V '

Ioronas roùpupoBagrrag rpy6a B nauatlrnaercff Ha 6apa6an IIJII{ paspe-

3Aercfl rra KycKtr Heo6xoAuMoù 4lranrr.

s t0. âHclPvSLroHHbIE yCTÀHOBRI'r AJIfl EÀHDCEHII'I

USOJIflIII{}T, ITOKPbITIIft I,I AYEJII,IPOBAHI'Ifl

,[ntr HalreceHllfl rrtsoJlflIrld]l Ha rlpoBoAa u Ha6eilu' a ran]fie

n6gpbrTuù, HatrprrMep, na fiyuary I{ rKaHII, upIIIOAEbI IIOJILIO1gÔI{H6I,

TTOJIIIBIIHT{JIXJIOpIIA, eIO COTTOJIT{MepIJ II ApyIUe TepMoIIJIaCTbI.

Cxeua yCTaHoBKII AJIfi HaHeCeIIufl USOJIffIIUq Ha IIpoBOAa I4 KaOSJII4

rronaaauâ ra p"c. VI.44. flpono4 (unlr Ha6enr,) clrarlrnaercfl c 6apa6alla

l/, npoxo4ur v-epee narrxnue ponrlHn 2 n Hou4ynrop 3, ofiecueqr4Barorqufi

"pe4napureJrr,Er'rË 
HarpeB rrpoBoJrogrr. B yuonoft roJroB1e-5 qepBflrl-

uôro anïrpyAepa4 upoBoA uo*pbrBaercfl cJIoeM repMollJlacra. B 4a.lrlnefr-
lnelt rraoJrtrpoBaHnblh upoBo4- oxJra)fiAaeTcfi B HecRoJrbKI{x BaEIrax 6

rrarperofr gô paa;rrunoù reMreparypbr BoÂoft, upoxoAl'Ir^qepeB ycrpoit-

crno 7 Arfi Konrpor-fl Lr3oilfiqfirr Ha rpo6oft rr ycrpoficrBo B Ars Ronrpo'rlfi
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ArlaMerpa, Ha6ecrau I prn Bbrrfirr[Baurrfl rrepe4 ualtotHoft, a ranffie pac-
rrpe4eJrr{reirrnoe ycrpoùcrso 10 r[ HaMarrilBaercff B roroBoM nu4e ua 6apa-
6an 11.

Hanecennelr ronntrx trreuoquhrx uoxpuru.ft IrgroraBnrBaror: Mo-
rorqrrecfl o6on; nnaxtrpoBaHEyrcl u cnoco6nylo cBaprrBarbcfi MeraJIJIrlqe-
cnyro ([orrry; MareptraJrËr Ha ocuoBe x:rouvaro6yMa]fiIrbrx txaueft,
rrMrrrrlpyroqûe Hollty; ûol(pbrrylo rroJrrrBtrHrrJlxJloprrÀoM A?nyroBylo ytra-
KoBoqHyrc MerrrnoBtrEy It r. A. THasas r.nu 6ylratnnafi rro4noffiKtr.roryr
rronpbrBarbcq nreHHoù c o4nofi \riln e AByx cropou.

9tcrpyalronrrbre ycrarroBxrr AJrfi Haneceul{fi tonnocloùsr,rx uonprrrnË
ra 4y6ruponanrr.fi rrJrenox paborarot rro rax rraarrrBaeMoMy aKcrpyBEoHHo-
JraMrrnaroprrolry cnoco6y, trpu l{oropoM oncrpy4lrpyeMafi dlepea trJIocno-
rleJreByro roJroBriy trJIeHKa uponarËrBaercfl Brlecre c ocnosofr (6yuara,

Pvc.l'/1.44. Cxerrra ycrauoBnE AJr.Ê EaEecesû.E lr3oJlsqûn Ea
IrpoBoAa tr RaoeJru:
I - 6apa6aH; 2 - sar.sEtEble poJrrrru; t - ltoEÂyHrop; 4 - sHcrpyAep;
5 - yrtoBarr foJroBHa; 6- oxræfiAarorqrre aaErrbl; 7, I - I(oIlTponbIIbIe
ycrporlcrna; I - Ira6ecraH; r0 - pactrpeEeJrlrrerbHoe ycrpoficrBo; -lt -
6aDaOaE.

Kapron, TRaHrr, noJrr4Mepuafi uJrerrnâ, MeraililuqecHar frorrra) orem4y
BaJrKaMrr. (ItaH nanecrrro, uprt RamlrpoBaJrbxoM ctroco6e cuoua trJIâBurcfi
Ha Harperr'rx BaJrKax, rrocJre .qero BbrAaBilEsaeMbrù qepea aaaop rre)fiAy
BaJrr(aMtr rosxuft cnofi repuotrJlacra Eanocnrcfl Ha ocuoBy-troAnolnxy;
B Henoropbrx cilyqaflx ocnoBy troapbrBaror aapauee troAroroBnesuoft ua-
rperoù ulenxoË).

9Hcrpyar.ronno-JraMrrrraropnnË cuoco6 troilyqfir llmponoe pac[po-
erparreurre. Conpeuenurre axcrpygtronno-JlaMl{Haropur,re ycraEoBKI[ tro-
BBoJr.firor rrauocrrrË oguocroponnr{e tronpbrrrrff co cËopocrbro Ao 765 u/nun'
rra troJrorno rnnpunoû 4o 3 .aa. ,{nyxcropoHlrue ilonpbrrrrfl rrauocfircfi.
co cnopocrsro 310-370 nf nun Ha Kaprou mupunoft 2,3-2,8 n.

Cxerr,ra ar peraruoù ycranoBnld AJr g Hauecenl{fl rroJr[Mepuux uottpmruft
n gy6nuponauaff trJreuoquÉrx MarepuaJloB trpe4craBJreHa Ha plrc. VI.45.
Vcrauonna cocrorrr uB Mexauu3nra -Z 4nn MouTalr{a u paaMornrd pyJIoHoB
c ocnonoù, Ha r(oropyro HaEocllrcfl troJrr{Mep, ycr:poùcrna 2 g,trn aBToMa-
Tll.recxoft crbrxoBnr{ MareprraJla B rrpoqecce pa6ortr, I{SMepureJlbur,rx
ycrpoùcrn 3 v 10 AJrff r4BMeperufi. rt KorrrpoJlff roJlqtrEbr Eetror(pbrroro
rr uonpbrroro r{Jrrr 4ydnlrponauuoro Marepr'raJra, ycrpoûcrsa 4 ,4nn uane-
ceurrs rpyuToBnu Ha tronpbrBaentrrft uatepuail, rlepBfiquoro axcrpygepa 6
n BaJrnoBoro JIaMIrHaropa 7, uanpaBnflrorqero ycrpoùctoa B, ycrpoËcrna
9 gnn paauorxû r{ aBroMarnqecHoË crrrnoBnÉ Ay6rtrpyeMoro trJlenoquoro
MareprraJla, a ranlr{e MexanrraMa 77 atg HaMorlttr tror(pbrloro MareptaJla
B pyJronbr. Vcrpoùcrno 4 oiecnesuBaer Ealrecentre Ea trognornny rpyn-

296



È  ô c

E É f
E Ë È
E  Ë P
É  t É
, :  > :
\ 1  È ;
-  a =

*  s E
r E l  d d
È  æ q

È 9 q

A  T X
l l  > F

o o
s E E
E  E :
i l  É t s

r S  = O
â  x >
Ë  L o
P  X S |
Ë  Ë Ê
y  ' E

x  È F

o  ! ? ,

? > É

H  H F
;  1 I

* : '=
- o  

F O n
5 '  o ; q É

,Ë |  8.9
I  * i E
È  É ' F
O  o N :
k t r -
6  e â

Ë  É Ë é
Ê  = 3 â
?  r ; :

H à 6
n 6 l É

m  - , - B

^  ? -

Ê i  d  o . -
o  F = d

Ë Ë  0 i : F

F  A  E Ë 8
n o r  E >

e  9  9 E
.  _ i  t s a Y

s  Ë  Ë 6 ë
-  x  * 1 9
i > t s j  ù 6 4

c > s

P  E  l 3 , B
i l  Ë  * 8 Ë

ffi

$
a:
t

i

i!

,,'i:

TOBOTTHOTO CJIO.S U3 paCTBOpa l{ ero

cyrfiyB fiaMepax 5 c pery.nrapyeMoË
reMtrepaîypoù. Mexanusf 11 trpeA-
HâBEaqeH AJrfl HaMOTnI{ pyJroHoB
yBeiluqeHHoIo ArraMerpa.

s lt. ArPErÀTbI [JIfl
EITCTPYSI,IOHHO-
BbIIyBHOTO
(DOPMOBAIItrfl

NOJIbIX
IISiIEJII,TÛ

B EacroflIr{ee BpeMfl
nprIMeH.EIoTctr cJIeÀyroqrle MeToAbr

{opuonanua uoJrbrx ITBAeJITIË: coB-
Meq,eHrrbrù er(cTpysnoHIro-Br'rAyBHoË ;
coBMeuleHrlt,rù ranmerquolrHo-BbrAyB-
Hofi; KoM6uHrpoBarrHr,rù; pa3Aerrb-
Hbrft sKcrpy3trorrEo-BbrAyBrroù; pa3-
AeJrbrrbrft uHlr(eHqrroHHo-cBapoqHbrfi ;
K aJrarrApoBo-BbrAyBEoù.

flpu conueuleHHbrx rlreroAax ùop-
M0Barrrrfl Tpy6qaraE SaroroBKa BËr-
AaBJrrrBaeTcfl r,r3 roJroBnr,r 3r{cTpyAepa
IIJII{ OTJII4BAETCff HA JII{TI,EBOft I\IA.

rrrrrHe r{ cpasy }r(e pasAyBaercs cx{a-
rbrM BosAyxoM B iFopMe. flpu Hon-
6unuponaunou MeroAe ropJroBuna,
rrrryrlepbr, pynoflrr(rr \r Apyrue
AeraJrr4 r{3AeJruff oTJrr{BaloTcfl r{a
Jrr,rrbeBoù Marrr[He, a rpy6rraTatr 3a-
IOTOBRa fiOpny0a r4SAeJrrrfl BÉrÂaB-
JrrrBaeTc.ff 9KcTpyAepoM, IrocJre rrero
Tpy6.rarag saroroBr(a paaAytsaercff,
a AeraJrr{ trpr,rBaprrBarcTcfl r( r(opnycy
IIOJTOTO W3AeIrI fr..

flpu paagerbnoM ar(crpyar{orruo-
BbrAyBrroM MeroÀe sopuonanufl rpy6-
qaTbre SaroToBnr{ IIpeABaprrTeJrÉ,Ho
$oprr,ryrcr na eKcrpyAepe, a sareM
ocTbrBrtrI{e BaroToBr{I{ HarpeBarcT r{
tpopuyror EB Hrrx troJrbre uïp4eJrtrfl
Ha cneqr{aJrbEllx BLIAyBHLIX MaIIII-

Eâx. MoE{Ho rar{me r{BroraBJrr{Barb
Ha JrrrTbeBoù rraauurne o6e uorosuHbr
uoJroro ld3nelrv.fr., a SaTer\{ cBaprrBaTb
rrJlrr cnJleuBaTr, ux (L{H}fieHIltloHHo-

^BaporrHbrù MeroA). Itporue roro,
c "



IIOJIÉIC IT3[EJIiIfl IIOJIYIIATOT IIB ITSTOTOBJIEEIIÉIX fiAJTAdAPOBbIM IIJII{ EHCTPY-

SrrOHIIO-BaJIKOBbII\I CUOCO6OM TepMOtrJIACTIIIEËIX JIIdcToB' KOTOpbIe SaTeNI

cBaprrBaloT IIJIII cHJIeI4BaIOT B Tpy6SaTbIe saroToBItII' paSAyBaeMbIe Ilocne

HarpeBa B BbrAyBlrbtx ÔopMax-(xalanqpoBo-Br,rgyBrroft uerog)'

Hara6onr,uree pagtrpocrpallegl1e B pe3ynbraTe aBroMarl{3aqtrfi I[ BbI-

conoù nporanoglrleJrbgocrrr troryrlrrJr coBMeulelrnbrft aHctpysnougo-Bbr-
gynnofr MeToA. 9uru ueroAoM trSroTaBJrrrBaroT r{3AeJIUfl OObeMOII OT

ô,Og go 3000 a. Ha arperare (prc. VI.46, a) rpy6uarafl BaroroB*a 5

Br,rAaBJrrrBaercfl qepB.Eltonn 4 ettctpyAepa 3 vepeà y-IJIoByIO IoJIoBKy 2'

floctre aroro {opua -/ BaMbr*aer[s u B'yrpb rpy6uaroft saroroB*tr 5

rrargeraerCg C)fiarblft BoBAyx, xoropnrft rpopruyer ee B COOTBSTSTBEI{

Puc. VI.46. flplruqnuralbrrble cxeMbr arperaroB AnE eItcrpyslIoEIIO-BIrAyBIIoro

$opnronanrr nonnrx ua4ennii rIB TepMocrâroB:

a _ n ogHofi ÔopMe; 6 _ B HecfioJ]bfiI4x d}opMax, ycTaI{oBJIeHHbIx Ha IIoBopoTIIoM cloJle; 8 _

B Â B y x M H o r o r H e s Â H b l x Q 0 p M a x c n o a n p a r t r o . n o c T y l ] a T e J l b H H M t r B I ' I } I { e H H e M ; ? - t s A B y X o o p M a x

: Fl=Ëfi1iÏ^i1":bi"îT;fff iE",î"3,îîffJf "?"9"{ff#?iTj"i'0";â#i""' BaroroB*a; 6 -
lparlarorquiics cro"' l; 9, l0 - MHoropy'rbeBble rorost(i l '

c KoHÈr.rrypaqneft rroJrocrrr (bopy}I. flocne ocrLIBaHIIfi IrBAentrfl B oxJla-

;+iÂaeuoË noÀoft r{Jrrr BosAyxorl {opue uocneAllsfi pasMbIKaeTcE I[ IIsAe-

Ju{e BbtraJlnrroaerctt (o6rruno crpyeù c}fiaroro BoBAyxa)'

vnenuqeHue trpor4sBoAureJrbHocrr{ [prr aKcrpysllll I[_trOCJIeAyIOqerI

,"r1V"u""" 
"rRanïii 

Aocrr'raercrr HecKoJrL.RtrMll cuoco6aun. Ilepnrui

cnoco6 SaKrroqaeTcfi B IrctroJrbBOBaH'III O4UOpyur,enoË IOJIOBKII 2

(puc. vI.46, 6) u HecHoJrbr{r{x .rbopr,l 7, ycrauanJIIlBaeMLIX EA Bpalqa-

ôrqeuCn crOne 6, HOrOpmù O6eCne.runaeT MexaHIISIIpOBaHHyIO trOAarIy

<luepe4noù sopuu K roJroBne gnCrpy4epa, cMbIKaIIIIe Ôoprtr, BrIAyBAIIIIe

II OXJIa?fiAeIIIIe IIBAeJrrlfl, paSMl{Kanne Qoplru II BI'ITaJIKIIBaI{rie u3 IIee

r43AeJrrrff. flpn r{clloJrbsoBarrrrrr MrroIotroSr4IIIIOHHOI'O Bpalqaloqerocfl

MexaEr4Sr{poBaHrroro cToJIa AJrfl ùop* o6ecue.I[saeTcfi ]IeIIpepbIBHOe

{opuonanrae ua4enuft rrprr trocJreAoBareJlbnblx orrepaqnfix ur{KJra or

aHcTpySlrrr SaIOTOBT(rr Ao BbrTaJrnrIBaIII{fi Ua Qopusr oXJIa}I{AeI{HOIO I1I3-

ÂEJIITfl." 
I]prn BropoNr cuoco6e ilprrMerrflrorcrr oAHa eHcrpyslloHuag roJrosxa 9

(pnc. VL46, a). u 4re $opuu c Bo3Bparl{o-trocrynareJlblrbrM ÂBr'r}fieHr{eNr'

È 
"o 

*pu*fi, 
'KaK 

u pà"ip"ttyro {oprury B aHcrpy4upyrcrcfl rpy6uatr'Ie

BaroroB*rr 
"u 

ogrupyourubft rnn"^n"oiopyulenoft roJloBlttrr' no ntopoft
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Banpr,rroft {opue 7 sarorosHr4 paaAyBarorc.E c}Karbr}r BoBAyxoM u oxJrâ-
?fiAaIOTCfl lrepeA BLrTaJrRnBaE&eM.

IIpu ucnonr,BoBarrrrr{ }[HoropyrrË,enofr ronosxrr xro)riuo oArroBpeMeHHo
{opuonarr, rre roJrr,Ho oAunanoBbre, Eo r,r paarr,FrHr,re rraÂeirrrfl. Mo4n$ra-
xaqueù eroro ctroco6a ssrgercs [pr{Meuer{[e cnapeuuori ranlr ABycropoH-
uefi, o4nopyqbeBofi lr ln MHoropyqbesoù roronnra 1û (puc. VI.46, a)

NWTN

M*lz
NiIZ

Pnc. YI.47 . Cxelrrr MeroÂoB Br,rgyBarrr{Â troJrr,rx IrBAeJrnû c paarnunllMrr BaprrauraMn
fioÂarlrl c]I{aToro BoSAyxa:
o - qepeo HaHaJr B Âopne roroBlir{; 6 - .repea rroJlylo r{rJry c6ofiy; s -
J  -  ÈopMa;  2  -  BaroroBf ia ;  t  -  ÂopH;4  -  ro roBHa;5  :  uBAeJ l I Ie ;  6  -

{ep; .l - no3r{rlr{E BHÀaBJrrrBaHra.fi Tpyosarofi aaroroBttrr; II - fio3urlufl
III - noawrlun Bbrra.'Jr{rrBaHnfl lr34eJrlrff }t3 QopMbl.

I

@ffN
mmN
nlN

6

$
{:l

*
t;

fi
*
.1:

m

ffiM
[\'h 

CU

Nfi

v ÀByx rbopr'r c BoBBparuo-nocry[aîeJlbHbIM ABrr;+ieHI{eNI. Fo.nuuoii
rrHrepec npeAcTaBJrflIoT Mlroropyqr'eBbre roJroBr(I{, o6ecneslrsaroqrre oAHo-
BpeÀrer,rHoe $opnonanrae HecnoJrt'Klrx rpy6uarblx BaroroBon.

Cxeur,r rpex paaJrrrqHr,rx MeroAoB BbIAyBaHI,Ifl rloJrblx ua4ernft upe4-
craBJreubr Ha prrc. VI.47. B uoauquu 1 Sopua 7 pacxpnra, a rpy6varar
aaroroBna 2, nu4an.nnBaeMa.fl rrB r{oJrbr{eBoù rorosxu 4 aHcrpygepa,
HaxoAr,rrc.fl Uerr{Ay floJroBrrrrr(aMr.r tfoprlru. B noanrlur'r 11 rpy6uara.E Ba-
roroBr{a paaAyBaercfl c}fiarr,IM BoBAyxoM, a B rloar{qrrv III Soprua pac-
KpbrBaercg r,r or$opuonauHoe oxJra)fiAelrnoe TTBAeJII{e 5 nr,rranrusaercg
rra rree. flpu uepnorr Mero4e BbIAyBar{I{fl (pv.c.YI.47, a) cxar^rrù BosAyx
rrarueraercfl n rpy6uaryro BaroroBny rlepea KaHaJr B Aopue J ronosnu.
flpu nropou MeroAe (pvc.YI.47,6) noa4yx troAaercfl r lepea uoJlyro url:y 6,
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Horopaff rrpoKa,;rbrBaer BepxHroro qacrb ;ùopMyeMoft saroroBHll. ?IrJra
pacrroJromeHa B oAHoft I43 IrOJrOBrrEox ùopMbr. BOa4yX MOlr(EO IrArIreTaTb
ranrfie rrepea rrrryl{ep 7 (puc. VI.47, a) n uuxuroro qacrb tpy6uatoft aa-
IOTOBKII.

@opurr odr,rsgo r{BroraBJrtBarcT r{B aJlroMrrHrrfl, 6ponanr EJIn craJrll
(6ea repruuuecxofi o6pa6orHu). ÂrIs oxJrain4eutrr lra4elufi nporouuoft
nogoË n Sopue trpocBepJrenbr xaua.rrËr. lluor4a fopnru oxJIa]r(Aamr
cHapyï(I,I BoBÂyxoM.,{anluefruee oxila}fiAeHlle r{BAeJItrù npornanogar
no4oft, paa6puerlroaeuoft rryJrbBeprraaropoM. Sareu BoÂy EcrlapflIoT
c troMorrlbrc crpyrr cEtaroro BosAyxa.

Puc. VI.48. Cxelra vepnxu-
$oro ar(crpyAepa c trop-
rrrrreBr,rM aRr(yuynÂTopoM
AJrÂ tr3rOîOBJIoEEE rroJrrirx
nsnenuù:
I - vepBflri; 2 - TpyosaraÂ 3a-
roroBr{a; 3 - roûoBfia: 1 - t!fi-
Jrr{HAp aHHyMyJrElOpa; 5 - EOp-
ilreHb; 6 - Hyraqofi; Z - RoHeq-
Hr,rË Bbrr{rroqarefib; 8-uron;
9 - niryE {ep; l0 - rrrÂpaBJrl4-
qecHrrÉ rIr4rEHAp.

Br,r4annunanlre rpy6uaroù aatotosHrr ocylqecrBJIffercfi Bpalqarorr1raMcfl
qepB.sKoM rrrlr rrop[IreM KotrI{JIburrKa (axryuyrflropa)' B Koropbrr{
rrpeABaprrTeJrr,Ho IIJIaCTI{ItrI{poBaIIHËIË Uarepuan HalueTaeTcfl qepBEqHbIM

trJraCTIIKaTOpOlr. B trepBoM CJIyqae BaTOTOBKa BbIAaBJII{BaeTCfi B peE(IIMe
arcrpyarrr{, Bo BropoM r{ B TperbeM - B peE(uNIe rrHpe6rl[rr. flopunennre
KotrtrJrburrnr,r trprrMeHfiIorcfi rlprr fr opuonaunl{ Kpyrrnora6apntuux ua4e-
nlrù s oqnofi rrJrfi AByx i[opuax, a ranx(e npn tfopuoBaurrr MeJr(rrx
nzgelnfr. (o6renou go 2 fi) Ira peBoJrbBepulrx BbrAyBIrbIX Mamtrrrax.

Cxeua aHcrpy4epa, ocHaIqeIrHoro Beprr{KaJIblrbrM axKyMyJInropoM
rrprrBeAerra ra plrc. VL4S. flnacrnquposaunnË MarepIIaJI, sarneraeMËIfr I
qepB.EKoM "1 ancrpy4epa, aaroJrrrrer o6orpenaeunrË qrrJrr{HAp 4 annyuy- |
Jrflropa, nocJre qero troA 4eùcrnnelr rtrApaBrlrqecnoro qunËIrgpa ,/^u i
nopriner 5 nrr4al.nnnaercfl rlepea Beprr{KaJlbnyro RoJrbr{eBylo rononxy 3.
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È
O6rerrr neodxogulroft uopqura r,rarepr{aJra KonrpoJrr{pyercfl KoHeqH},rM
BLIKJrIOqaTetelr 7, ua xOrOpr,rfi aoS4efiCrnyet KyJrârrOK 6 npu rroAbeMe
noprrrrr.fl 5 rog AaBirenrreM HarneraeMoro B r{trJrr{Hgp 4 ruarepraana. [ty-
Jraqon Mo)nno trepeMelr{arb Ha mror(e B rnynxrepa 9 s eanflcrrMocrn or
pasMepoB r.r Beca rfopuyeuoro na4eirrrf l.

flopnr^uenofi annyMyJrflrop rroaBoJr.ser BbrAaBJrr{narn rpy6uaryro Ba-
roroBr(y Z c nuconoit cnopocrr,rc. Tpy6uaran BaroroBna 6oltruoù AJrr4Hbr
He yctreBaer 4e$oprrnpoBarbcff uon ÂeÉcrslrelr co6crseurroro Beca Bo

Puc. VI.49. ârcrpyanorubre roJroBnrr AJrÂ rraroroB.nenna rpy6varbrx aaroroBon:
o - co BerpoerrublM rIopEEeBhIM aft(yMyJrÂTopont; 6 - c oceBbIM nepeueqear{eM Hanogeqrrgr(a
gopIIa;
I - n o p û - y c ; 2 - \ o p É t "  3 - H a H a J r ; 4 - q u i r u H A p  a r { r { y M y J r E r o p a ;  5 - [ o p u r e H r ] ; 6 - r u [ p a -
BrrlqecHlri l Ur{JllrH,qp: 7 - HaHoHerrHu}t AopHa; I - Myr{Arnryl{; 9.- rrrrol{; r0 - HaHani tt, là--
rpyoonpoBoAbr; 13 - UrrJr,rHAp; 14 - nryHE(ep.

BpeMff BbrAaBJrrrBaHrrfi. fIp" rfopuoaaunr,r npynnora6aprrrubrx r{BAe-
rTrrË B oAHorrreaÀrrux {opuax, a TaK}fie MeJrKr{x megenufr. n {opuax na
peBoJrbBepuhrx rualruuax qepB.En oncrpyAepa o6r,rsuo Bpaqaercff He-
rrpepbIBHo, qTo rroSBoJIEeT yBerurrr4Tb IIJracT14Rarlr4oHrryro npor(SBoArr-
reJrbrrocrb aKcrpyÂepa, uoBhrcr4rb IiaqecrBo rpy6uaroË BaroroBXr{
I{ yMeHbIIIlrTb paCXOÀ eHeprIIIt.

Bommoft rlrrrepec trpe4craBJrflror encrpyar{ourrr,Ie KoJrbrleBb[e ro-
JroBKr( co Bcrpoerrur,rM ar(KyMyJrflropolr (puc. VI. 49, a). IIo4 AaBJre-
Hr{eM pactrJraBa, HarHeraeMoro qepBflrrnhrM ancrpyÀepou n qnnuugp 4
aRKlMlr:IflTopa qepeS KarraJr 3, nop[renr 5 uo4nr.ruaeTc.fl rra neo6xo4utvrylo
Berr.rqûEy. flocne groro B raApaBirr{qecHrrit qurr,rugp 6 nol AaBnerrrreM

te

t3
t4
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HarHeTAeTCfi MaOJIO, BCJIeACTBIIe qero troplnellb 5 ollycKaeTcfl n Br'I-

AaB.rrrBaer qepes KorrbrleByro u{eJrb Me}figy Hopuycou I u 4opnou z

Fo.xoBrrr4 Aoay Marepr{aJla B nu4e rpy6uaroft sarorosxrl.
B roM cryqae, HorAa uopllruenofi aKKyI\{yJflTop pactroJlaraercfl

ropr{SoHTaJIbIIo, IIpIIMeIIfleTC.g yIJIOBafl TOJIOBI(a' B I(OTOpOtr B peSyJIr'-

raTe r{cHpIlBJIeHl{fl IIOTOfia BbIAaBJIIIBaeMOTO MarepIIaJIa CO3AarcTCfl

ue6laronf ugruËre ycJroBl4fl 4.na upo$urllpoBalll{s SaroToBOIt co cradunl-

uoù ro.nulunOfi Crenox. Bep:ruHanbllble aKI{yMyJIfiTopbI III OceBbIe BepTI{-

r(aJrbnble roJIoBI(I{ o6eCnesusaloT uollyqeHlre HaqecTBeHIIbIx SaroToBoK

crporoii reoMerprrrlecxoft Qoplrrr.
flocxolrxy ÀrraMerp ropJroBrrHbI SHaqr4reJrbuo Merrbrrle Ar,raMeTpâ

r,rJrr4 rrrnpr4rrr,r Koprry0a IIOJIOTO uBAeJIrrflt TOJIIIU{Ha I43Àe.]IIlIfl B paBJII{IIHI'I_X

Bonax xonefi lerôs B IuI{poKoM I4IIrepBaJIe. Bo unorux ci lyqaflx Heo6-

xoAlrMO (fOpuOnarl rrsAeJrr{fl cJro}fiHofi ItoHÔuryparlr{r{, AJrfl Koropbrx

qrr,rrlrH4pl4qegl{I{e SaforOBI{Il C paBIIoMepIIoft rolrqranOù CreuOX He IIp[-

roÂHbr.

,{.ta {oprrloBarrrdff rroJrbrx rdsAeJrr4ù cJrox{Hoù {oprvlr,r..c paBEoMepHoù

ro;rrqrauoft ôreuotr, a TaKII(e AJIfl IIsIoToBJIeHIIfl IIaAe.II4ft ulo6où tfOpun

c AuôÈepeHr{r.rpoBaHrroù, aapanee 3a[aErrofr ToJrtrIr4Hoù CTeHOK npeÂ-

r{a3r{aqeIIËI IOJIOBKII C trepeMetqalollll{Mc.fl B OCeBOM HatrpaBJIeHIdI4

AOprroM r,rJrr,r MyrrArrrryr{oM (puc. vI.  49,6). Oruocr.rrenr,Hoe repeMe-

u,eHr,re AopHa uIJIUI MyHAInTyfia ocytqe0TBJIfieTcfl IlIIApaB.TIIdIIecItIIIMII

U.lrrr illIeBMaTI4IrIeCRI4MI4 III4JILIHApaMII, KyJIaqKOBI'IMII IIIJIII peetIIIo-BIIIlTO-'

BbrMr{ ycrpoficrBaMlr r{ r. A.
Vrrosag KoJrr'ueBatr roJronna ocrarrtreua KoIrI4qecKIrM Haxolreqgr{-

HoM 7 AOpHa, KorOpl'Ift MO)fieT IIepeMeII{aTbC.fl B BeprI{HaJIbHOM IIatrpaBJIe-

irr4rl nOA AgùCTBI4gM IIJIyHlItepa 74, paCnon61rierrIloro B rnApaBJII{qeCKOM

r{rrJrrduApe 13. IIpv. HaTIIeTaIIIIII )ttI{ÀItOCTI4 B rnTOKoBylo IIOJISCTr III{-

nunApa-.13 qepet rpydorpoBoTl 1-l u;rynxrep 14, firroH I 14 noHrrqecHr{I:l

HaKoHesHuH 7 noÂnranaroTcfl, BcJIeAcTBI{e qero yMelIbluaeTcfl I(oJIr,I{eBafl

IIleJrb, paCIIOJIO?+(eHHafl MelriAy HâKOHeSHIIIIOM I{ }IU}I{Hgù TIaCT6IO MyIIA-

rrrryfia B. flplr HaIHSTaHI4I{ }I(IIAKqSTI{ B BSpXHIOr1l II9JIOCTI' qI'IJII4HApa

qepeS Tpy6o[poBoA 72 nO[SntrttrËre AeraJrr{ roJroBnrd otrycHarorc.E, BCJTeA-

crBr4e rrero [rr4pr{tra u{eJrr{ yBeJrl4ql{Baerc.fl. flpra atoll Marepi4aJl' HarHe-

raeMbrù AI{CrpyAepoM qepeB I(aHaJI -20, snr4anlI{BaerC.s qepes Kolrr'IleByry

uposunnpynqylo qeJrb B Br4Ae SaroroBKrd c paSJIrrrIHor{ ToJrlqrrEorf

Crerrort IIO AJIIIHS. Vnpauleurae [epeMeIIIeHIIeM AOpIIa OCyu1ecrBJIfleTC.E

c noMoIIIt,IO ItyJIAqKOBOIO, AJIeI(TpIIqecKoIo IIIJIII a.IIeHTpOHIIOIO HOMaHA-

HOf  O MeXaf iuSMa.
TexnrasecXl4e XapaKrepI4CrI{I(I4 OTeseCTBeHHbIx aIperaTOB AJIfl IIpo-

t43Bo[crBa rroJlblx raalenuft i lpr4BeÂellbl n ra6l.  VI '7'

E ol r,urofi r4rlrepec np eAcraB Jr fl ror aI' perarry AJr fl M_HOI'OùOpM oBor{HoIo

r43roroBrreHrrf l  [oJrbrx uaAe.rruft odrerr.rorrrtor 0,1 Ao 600 t (puc. VI.50).

VcrarrosHa COcToI{r I I3 sngrpy4epa 5, BLIAyBIIgù MamI4HL'I 2, ane6rpra-

qec1oro tryJrbra yrpaBJreHrrfl 6 r,r 6toHa afllaparypbr AJr.E rI{ApaBJII4qe-

cHoro flprdBo4a. ,{uauerp rlepBflKa paBeu 60 ntn' ycnilfie SaMbrKaHI{fl

$opurr ôocrannset 120-300 tçH. [ i l f r  6eccrynenuaroro trprrBo^a r lep-

Bflr{a gncrpygepa ycrauaBJrr4Baror rletrHoù napuarop I4JILI rpex{pasnblù
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Puc. VI.50. Cxelra ancrpy3rroEEo-BÉrAyBrroro arperara Anfl nruoro([opnronorlEoro uponBBoAcrBa troJrbrx zage:ruft:

l - [opEbr ;  9 -Bhr t l yBHaq Maru f iEa ;3-Ho] : {eBoe ycrpoùcrBo;4-MHoropyr rbeBb le  roJroBHr{ ;5 -â} lc rpyÂep;  6 - r l yJ rbr  y f lpaB-
reHfirr; 7 - rulpaBJlr.rqecH]re qrrJrr{nÂpbr; 8 - HpeiletfiHbre nJrul}J.



Ta6tu4a V 1.7

TexH[.reexue xapaxrepr{elûxrr orerrecrBerrrrbrx
OI(CTpyBIIolrHo-BLIAyBIII'Ix AnpeI'AToB

O xfi a}I(acHr.Ie 9orr qrrJrr{HÂp a - Bo8ÂyIIrHoe.

IIapaMerpbI

O6teu raa4e;rtlii, z
,fluauetp qepefrÂat rLJtt
Oruomeurae AJrIrrrbI qcpBÂfi4 R Aua-

Mlelpy (LID)
rluc.rrô 

-o6otrioroB qepBffHa , od f nun
Cpe4urr npolr3BoArrre il}'rrocr b' ne I v
Moq,uocrr, fiprrBo4a, hs m
Morqnocrr, nârpenate;reù, rarn:

IIHAyKIIIIOHHLIX .
oMuqecftux

E n x o c r r ' 6 y u x e p a ,  " x  . .  ' . . ,
Ftonuqecrno qrlnJroB n 1',
I{o;urqecr:no noauqufi $opuonauun
Vcu.nue 3aMbrxarrlrr QopMbr' I4t1'
Paanepur (PoPnr,r, c.u

Pacxo4 noqsr, nSfv
Pacxog BoaÂYxa rrplr HoPMaJrbHËIx

ycJroBl,Iflx, u'31q.
Ia6apurur're paBMepbr arperara' J,

Bec arperara, Êtu . .

0,1-2
60

!.4,5 t I
0-100
8-10

1 2

J

3 , 4 X 2 , 2 X
x2,r
4,5

1-9
63,5

2 I :  I
25-100

JJ

32

19
20
95
700
2
ô.t

56x24x
x22

2

6,5
3,8 x 3,6 x

x 3,1
45

20-60
63,5

2 1  | L
25-100

40
32

l e I
20 1
95

I
2t0

62x46x
>< 46
, ,

o É

6,1 x 4,8 x
x 3,7

83

60-225
88,7

1 6 : 1
10-50

90

52,3
500
{0
I

560
1 3 7 x 7 6 X

x 9 t

6 , 6 X 7 X
x 5,5
200

rioJureltropnblù AB[rarell. flpu I4BroroBJIeHI{IrI HpynHblx I4sAeJII4ii IIaA

yIJroBoù noJrr,I leBoû roJloBr(ofi noMeq,aror aKHyMy'IIqrop-c nopruHeM'

irp"l"ur"uneHrrr,rfi AJrfl Br,rAaBJrrrBa'r{fl paBIroroJItr{nHHoË rpy6saroù

aâroronHu c 6orluoù cHopocrblo. f lpe4ycuorpeHa raxt{{e BoBMo?I{Hocrb

.yàru"o"*" oAHopyqbeBr,rx rr MrroropyqbeBr,rx roJroBo1 4, o1ecteuuBârou{I4x

oÂHoBpeMerrHoe BbrAaBJrr4BaHr.re or 1 Ao 5 rpy6uarux saroroBor(.

Â.i" Soplronauu rr vrsp'eiltrft cJro?fi Hoù KoHÔuryp a \trtr c Hep aBlroMep-

noË'ronulunoù cTeHoK rrpr{Merrflrorcfl troABl4}I{nr,re QurypHI'Ie AOpHbI.

AsrOI{ar[.IeCHOe I]epeMeIqeHI{e AopHOB trO BepTI{KaJIII Ocyu{eCTB'IIfleTclr

c[eqIIaJIr,HbIM IIHeBMaTl{qeCHIIM ',iJI]'I ItIIApaBilI4IIeCHI',IM ycTpOI{CTBOMt

ylpaBJtfleMbrM r(oMarrAHbrM atruapa.ToM, flpu STOM r{3. rOJrOBnIr Br,I,qaBJIlr-

uuô"r" rpy6sarr,re BaroroBKr{ c Ar,ra[ùepe'qr4poBaHHoù.ronnlu'ofi cre'o]t.-.^ 
au"-ii*rr Heo6xoAuuoii,qnuurr, HonrporrapyeMoù c troMoqblo (Foro-

peJre, orpesarorcf l  HoE{eBbrM ycrpofrcrBoM t, KOTOpOe OuycKaer Saro-

roBRr4 B soHy paBbeMa soprtlrr. ,{opnrr 1 s HoilraqecrBe Io 52 unyH ycra-

HOBJreHbr Ha qerrflx, rrepeMerq,aronluxcff CI4IIXpOHIIO C pa_6oroft âI(Crpy-

,{epa, Ho}r{eBoro ycrpofic"Ba u MexaErrSMa CMbrKaIrlIfl iFopu'
- 

Mexauus}r cMErKaHr4fl cocTor{T r,r3 AByX I.IrApaBruqecKrrx qr{JIT4HApOB

7, ua ropqax rrJryrrErepoB KOTOpbrx ycTaHoBJIeHbI Hpetrex{uble IIJII{TbI d.
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Ri.fi

Ha unrarax BafiperrJrenr,r oArroMecrlrbre wu MrroroMecrrrrre uo.ny$opuu.
lloc.rre cMr,rr{aur{ff {opur,r no4 AeftcrnueM rrJrrrr rrtgpâBruqecnrirx urrJrr{H4-
poB B Hee rrepea Hnlr{Hr{e AopHr,r rTarueraerctr cxrarrrù BoaAyx, {oprnry-
rcu1nù rpyduaryro saroronny B rra4eJrrre.

flocne qacrr4qrroro oxJra)fiAerrrrn vzp,etmft B coMnrryroû Sopue uo-
cJreÀHt{fl paSMr,rKaelctr Ir ITBAeilvrr oRoHqaTeJrbHo oxJIâHrAarcTcfl rra [epe-
Merrlarculr4xc.tr ÀopHax. Oxlax4eunbre r4aÀeJrtrfl yganflrorcfl c AopHoB
crpyefi clr{aroro BoBAyxa. Ha nnr4ynnoft uaurr.rue ycrauoBJreHr,r ytrpaBJrs-
eMbre rroBoporubre Aoplrbr, 06ectreqrrBaroqr{e BoBMoErHocrl {oplronauun
Ha troJroM r43ÂeJTr{r4 HecKoJrr,r(r4x cMerr{eHHhrx oT IlerrTpa I{ noco'pactroJro-
lKeHHr,rx ornepcrrafr.

f lpu pa6ore arperara r4Meercfl BoaMolr{Hocrb peryJrapoBanrr.s trapa-
MerpoB rrpoqecca aKcrpysrrrr, AJrr4TeJrbrrocrr4 rlrrHJra, BpeMeHr4 BbrÀyBa-
u.mfr. vr [epBr4srroro oxJra]r{AeHr{s, ToJrqrlnbr creHor( trBAerrt.fl. Ha nu,4yn-
uoft uaurraue ycrauoBJreHbr ycrpoficrna AJr.E yAaJrerrrrfl BayceHr{eB rr
noruryuuoft [epeAaqr4 ua4e;ruii K ueqarnr,rM, âTr4Rerr{poBosn},rM ra Saco-
BoqHhrM Marlr,rHaM, Ilpe4ycrvrorpena rafi)r{e BoBMoi+(Hocrt, Morrra}r{a
ycrpoi.icrua Ârfl repMtrqecnoii o6pa6orHra uoBepxnocru uzgenv.rt trepe4,
HaHeceHI{eM ileqaTu.

B cnyuae ox,rrairiAerrr{a or{opruonaHrrbrx magenuir oo4oû nue Sopurr
[por.rSBoArlrrerrbHocTÉ, ycTaHoBnII Mo]r{eT 6rrrt uonr,rurena n 1,5-2 paza
(so 150 nelv).

âxcrpy4eprr, a ranrffe rflHyrrlr{e, pcmyrr\rre r nprreMnr,re ycrporî-
crBa ar(crpyJrroHHÉ,rx ycralroBon ÂoJrlr{Hr,I 6rrrb saaeMJreur,r. Idlr.rrrau4p
Ï,I IOJIOBKa 9HCTpyAepa ÀOJrlT{rrbr rrMeTb relrJror4SoJrfir{r4ro r{ SarqaTHble
Korr{yxn B Borrax o6orpena. 9leuenrrr i lpr,rroAa, Tflrryqrle upe}rtyx{r4e
ycrpoùcrna, a ranlr{e BoHbr pâBbelra $opm Ha arperarax AJr.fi {opnao-
Banlr.fl rroJrr,rx lra,qennË BanpbrBarorcÂ orpa)fiÂeHr4flMtr.

Heo6xoguuo co6nrogarr oco6ylo ocropolnHocrË rrprl sailpaBfie
Br,rAaB.TrrrBaeMbrx trB4eJrraù n rnnyqne ycrpoùcrBa, rrptrr BaMeHe $unrr-
poR rra aKcTpyÂepe rr npI[ ql4crKe roJroBnI{ ([oflr,3oBaTr,c.fl ctrerll4aJrb-
HhrMIr ycrpoiic'rsaMu rr rlr{crpirMelrroM, padorarl B i lepqarxax u r. 4)"

JII,I TEPATY PA

â. B g p E x a p 4 r, flepepa6orna repMotrfiacrûrrecntrx MareptraJroB, locxuu-
ranar ,  1965.

B. It. 3 a s r o p o, A u n ii, MexauuaaquR n aBroMartrBaqtrff nepepa6ornn
trJracr[rrecnrrx Macc, I4a4. <rMarrruocrpoegtreD, 1970.

B .  I t . 3 a B r o p o E E r û ,  H o n o e  o 6 o p y 4 o n a u z e  A J r . E  t r e p e p a d o r r u  r r J r a c r -
ruacc, I{tr4HTI4XI4MHE <DTEMAIII, 1967.

A. M. M a H - R e rr B rr, flepepa6orHa rrolrrMepoB, tr{e4. <XuruuqD, 1965.
,4. À. P s6nH, u n, IO. E. JI y H a v, 9epnrqnÉre Marrrnubr AJIE rrepepa6orHn

trfiacrffqecnux Macc u pearruoBbrx cueceft, tr{ag. <Maurnnocrpoeuue>, 1965.
l. III e E r('e JI r, Illnexonue npeccbl AJrff rrJracrMacc, focxuur.ragar, 1962.

20  Baxaa 1537



lt.aea VII

JII4TbEBbIE MÂ.IIIIITbI

S l. OCOËEIIIIOCTII JII,ITLfl IIOA
OEIIIÀfl XAPAKTEPI,ICTI,IIIA
OEOPYIOBAHIdff

IÀBJIEHI4EM,
W KJIACCIÀOIIRAUI,Iff

JIrarr,e no4 AaBJIeHT{eM - npoqecc ifoptuonauzff r'I3AeJrrIù
trB trOJrr{MepIIOrO MATepIIaJIa, KOTopblft trpeABapI4IreJIbHO IIJIaCTI,IUI{pyeTc.fl
B OfiOrpeBaeMOM III4JIUHApg I{ SaTeM BIIpt'ICKIIBaeTCfl B BaMI(Hyr}'IO oXJIa-
'ErAaeMyIo (qln repuounacton) LIJIrr 06orpeBaeMyro (4nn peaHtorJracroB)

ôop*y. B Sopnne MareprraJr BarBepAeBaer. Telrueparypa qrrJrI'rIrApa

rA {Oprrrrr peryJIIIpyeTCff I4 IISMgII.ESîC.E B saBIICIIMOCTI{ Or cBoËCTB
trepepa6arr,rBaeMoro MareprraJra.- 

B nacronqee BpeMfi JlrrrbeM lroÀ ÂaBJreHLreM rrau6oJlee rurrpono trepe-
pa6arr,rBarorcrr repMorrJracrbr. Texso,noruqecfiLte cBoficrBa repMotl.rracrrlq-
HOIO MaTepZaJIa OtrpeAeJIflIOT eIO trOBeAeHI4e Ha CTaAI{II trJIaCTI,IHaqIIIi.

It erutt{ cBoùcrBaM B uepByn osepeAb oruocflrc.E TeMrleparypHr,Iù 4raa-
TraBoII uepepa6orHlt MarepuaJla, reMtreparypuafl o6nacrl paBMflIqeHLIfi
rr OCO6SHIIOCTI{ I IepeXoAa B BfiBI(O*TeKyqee CoCroflHIIe, BflSItOCTb pag-

trJraBa I{ TepMocra6untnOcrr, trOJII lMepa trpLI reMIIeparype trepepaOOTIIII .

$, Teruuepârypbl trepepa6orr(rr BaBl4cflr or rrrrra trepepa6arblBaeMoro

MaTeplraJra, KoHQr,rrypaqrrl4 r{ paSMepoB uS4elrvrfr, a TaH}I{e Or ROH-

CTpynrlr4r4 MamIIltbl I{ ee TeXIIoJIOTuqeCHI{X BOBMO}I{HOc1eii. O6nacrl

TeMtrepATlrp, B r{oTOpOù Uarepnan pa3MflIr laeTofl ,  HaxOAI4Tcfl  B 3aBI4-

CtrMOCTr{ OT CBOfiCTB MâTepI,IaJIa Lr trpI4RJIaAbIBaeMbIx yCI\JIvri; OHa Otrpe-

AeJIfleT trOBeAeIII{e MaTepIIaJIa B trpoqegge trJIaCTI4KaIIuII 1r Tpe6oBau1tfl

B oTIIomeIII4II paBMepOB 3orr qepBflIta tro etg AJIIIHe. Teprraocta6raJrbllocTt

IroJruMepa yHaBbIBaeT Ha BOBMOII{rrOS BpeMfi upe$blBAuufl MaTepI{aJIa

upu [o;brrtrènuoû reMtreparype 6ea uBMenenr{f l  ero cBoficrB' 1. e. 6eB

Âecrpyr(qrrE
flepepa6OrHa trJIacrMaCC JIITITrSM 1roA AaBJIeHI4eM COCTOL1T I43 otrepâquu

troÀroToBKII MaTepIIaJIa ra {opltonarrufl. no,qIoToBI(a MaTepI{aJIa B JIuTbe-

BOù Maruuue BaKIIOsaerCfl B pasoIpeBe ero Ao B.EBI(O-TeHyqero coCTOfiI I I4f l .

Marepraar Moll{er upeABapI{reJIÉ,rro troÂcyltrIrBarbctr n 6yuHepe.

I OCuOnnr,re Tpe6oBagl4fi, IIpeÂbfiBJIfleMËIe K OuepAq[I4 IIJIaCTIIKa-

rlrrtr, - odecneseul4e rpedyeMoù o,quopoAHofi reMtreparypr,r pacrrJlaBa

116 BCeMy erO O6relry I{ MUIIIIMaJILrlOe COAeprr(AIIIIS AeCTpyKTlIpOBaHIIOIO
MareprraJra B IIoÂroroBJISIIHgft AJIE i[Opuonaurafi trOpIII4I4 pacIIJIaBa.

Buuô.nnenue B1IIX rpefioBaHl4ft Ao61111aercfl IIyreM IIOAfiopa HoIICrpyI(-

Ilrlru rrH?T{eKIIrroHIIoit qacTr,r 14 pex{rrMa IrJIaCTAHaqUIlt.
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Ilpoqeccu rrJracrr{Karlr{r4 B rrepBffqnbrx lr uoprurrenr,rx Jrr4rbeBbrx
Mârrrrruax cyu1ecrBeHno ouuqarorcn. Harpenaurle MareprraJra B rroprrrue-
Bbrx Marrrrrnax ocyrlecrBJrflercff uraBrrbrM .o6paaolr ga cqer rerrJrouepe-
AaTIII OT BïIerrrHI{X I{CTOrrrII4I(OB TetrJra.

Ilracrranaqrrff B rrepBrrrrrrbrx MartrrrHax ocyqecrBJrflercfl KaK B pegyJrb-
Tare rerrJronepeÂaqu or Brre[rrrrdx rrcroqHr.rHoB rerrJra (narpenareJleË
qnnuugpa) , ran rr B peayJrbrare Bbr4eJreur4fl TerrJra rperrrrfl B Br{rfie
rrepB-flKa Ba cqer cABr,rronsrx ycranuù. B uepnxuubrx noHcrpynrlr4gx
r{areprraJr rro4Bepraercrr r{HrencrdBHoMy trepeMelrlr4Banr{ro. 3ro uoaso-
Jrser gHaqrrreJrr,Ho BbrpaBurrrb reMrreparypy n o6teue Marepl{aJra, rroA-
roToBJreHHoro AJrfl BnpbrcKa.

tDoplronanue rrJracrMacc trpor.rBBoArrrcfl B B.flBKo-TenyqeM cocro.flHr4u,
B Koropoe MareprraJr trepexoAr{r trptr rroBbrrnenrrofr reMneparype. IIpu
aroM ocHoBrroe Brraqeur{e r4Meer urr6op reMneparyp uepepa6orHr4 r4 Bpe-
uenra upe6rrBaHr4fl npl{ rroBbrrueuuofi TeM[eparype Ào paaJro]rierrtrtr firrvl
orBeplrigeur4.E rroJrrrMepa. IIp" upeBbrrrreHr{r{ reMreparypbr trepepadouru
Bhrrxe ollpel(cJreHHoro npeAeJra, xapaKTepHoro AJrÂ Halr(Àoro rroJruMepa,
uoxteir npnraaoùrr.r ero repMoAecrpynqfffl (paa.iroxenne) ulra trpelr{Ae-
BpeMeHrroe orBeplr{AeHr4e-crpyKrypnpoBaHr,re (Arfl repMopeaKTtrB-
Horo Marepraa.rra). f lpu ne4ocrarosuoù reMneparype nepepa6ornrrr Ma-
TeprraJr o6nagaer 6o;rruroft Bqanocrr,ro, rrro BarpyArrfler ero receutre.

Jlrarresa.fl Marrrrrua cocrorrr r{g rra?fienrllrorruoft r4 npeccoBoù uacreft,
ruApaBrr4qecKoro flIrrr. MexaHr{qecKoro trprrBoÀa v aJreKTpotrprrBoAa
(cu crcuut eJrefi rpoyrpanneuur).

tr{nrtierrluonHafl sacrb Mamr4ubr o6ecnesusaer rrJracrr{narlr4rc Mare-
pr{aJra, r. e. paaorpen 4o rpe6yeuoft reuneparypr,r, rr coaÀaHr4e BâÂarr-
rroro per+{rar\,ra uplrJro}neurrfl ÂaBJreHrrfl rra Bcex craArf.sx qrrxJra tfoptuo-
Barrl4fl r{BAeirr{fl, a npeccoBafl qacrb - rrepeMerrleuue Qopnarr u ee gaurr-
parrr4e Bo BpeM.rr $oprraonauufl. urgpeilmfl,. C uoruouqr,ro rrrÀpaBJrr4rrecnoro
u"qu MexaHr4qecKoro trpr4BoAa AocTr4raeTcE IrepeMeqeHl{e ySJIoB il Ae-
T aneù MamlrHbr. DrenrpoupraBo4 rr nonTpoJrbuo-rraMepr4reJrbrrr,re trpu-
6oprr npe4uaauaseubr AJrfl Br,rrroJrHentff Bcex ouepaqnfi qlrnra B BaAaH-
HÉ'IX IOCJI€AOBaT€JIE,I{OCTIL UI pOX{IIMe.

Ha conpeueHubrx Jrlrrr,eBbrx MarIrI{Hax Mo?r(Ho rr3roroBJrflTb rl3ÀeJrufl
paBil[qHbrMr,I cuoco6anrra: JrrltrbenbrM, rllrrpy3I4oIrHLrM, I4H]fier(qI,Ionlro-
n neCCOBt' lM.

Jharseeoù cuoco6 BaxJrlogaercfl B Btrp.brcre Marepr4aJra B Jrr4TbeByro
dioprury nocrytrareJrbHo uepeMerqaroqtrMcfl rropurreM rrr\r qepBflKoM
rr tsbrAeplrrlre Marepr4aJra troA ÀaBneur{eM n {oplre.

tr4urpyauonsr,rù cuoco6 cocrour B BatrorrHeur4rr Jrr{rbeBofi {opuu
qepBffRoM, coBeprlalotrIuM ToJrbRo BpaqaTeJrbHoe ABr4?rieHrde r4Jrr{ coB-
Mecrrroe Bparr{areJrbrroe rr uocrynareJrbHÉre ÀBrr?r{enr4fl. Brr4epr+iHa uare-
prraJra n $opue roAAaBJrerrueM ocyn{ecrBJrf lercf l  uo4.,qeùcrnrreM oceBoro
yclrJrrrfl, nepeÂaBaeMoro xrepB.sKoM.

I4nrxeHquonuo-IrpeccoBbrfr cuoco6 gaxrroqaercfl B BanoJrHerrrrrr He-
froJrrrocrblo couHuyrofi tfoplmr Jrr4rbeBbrM r,rJrr,r raHTpyBr{oHH.b]M cuoco6ou.

,(anruefiuree $opuonaur4e MareprraJra trporrcxoAr4r uo4 geficrnraeu ycn-
Jrrrfrt  coBAaBaeMoro npeccoBr,rM uexauuàuou.

I
I
I

I
I
I
I

I
I
I
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Padora nrarresoù Mamr{Hr,r c qepB.EqHÉ,rM trJraoTtrr(aropoM (puc. vII.1, a)

ocyqecrBJrflercfl crreAyroûlr{M o6p-aaorr,r. Marepua;r I4B 6yuHepa 5 no-

;fi;;;;qr4rrrd'Ap 4, âaxnarunaôtcn 
"punlarotrlrrMcr{ 

qepBflKoM 6 n rpau-

croplrrpyercfl BAoJrb rlr.r"rurrApa 4 A ero nepeAlrlom qacrb. flpr,r arou uep-

tsflK OTXOAT,TT rraBaA.,{,anee uocTynaTeJrËrrbrM ABI,I}I ieHIIeM qepBflK_a

BtrepeA MareprraJr rrepeB CorrJro BtrpbrcKr{Baercfi B saMl(IIyrylo {opruy 2,

yrperrJreulryro Ha trJrurax L u 3 up,ecconoft sacrr MaItrI{Hbr'
" 'B 

oop-rreBbrx ru-""ur 1puc. Vtt. 1, 6) rr.r^alepllaJl uB 6ynHepa 5

rrocrynaer rrepeB ropJroBIdHy B UIIJII,IITAp 4. O6reu HarpenareJIbIIoro

rlt4nxIIJIpa co4eprxur'S-8 oi. 'unox.,{nr.rxeur'eM noplnHa 70 rpauynlt,

Puc. VII.1. Cxeulr uepnnunoù (a) u uopmnenoft (6) rrlrrËeBrrx Matrrur:

1. 3 -nrurbr; 2 - $opMâ; 4 -qII 'rtrHAp; 5 - 6yllf iep; 6 -qepBÂ}(; 7 - urEporIIrJr![HAp;

8', 10 - tropmHrr; 9 - TopneÂa.

I IDocbI I IaBmI Iec f lB I$4J I I , I I IAp 'y I IJ IoTI I f i Io . |c f rv I l lepeMen{e loTc f lBrJ lyob
r1".n""gpu. fIepeue4,aroq,I4ecfl ytrJIorHeHHLre ^rpaHyJrbr BbITaJInr{Baror

rroDrlllrc Marepllarla r{3 IIrrJIr'rIrApa B sopuy 2, KOrOpafi ycraHaBJlr{-

;;;;;-; 
"n!ru" 

1 nS ra aao-upaercn nopmueru g rra^poqunmuspaT.

fin" ovn-rro trporpeBa'r4rr Mareptralra B r{uJII4Ir4pe 4 o6r'ruuo ycrâHaBJIr{-

iàtt iopoeAy 9, Horopan yBerl4quBaer odqyro uoBepxuocrb retrJro-

o6ueua.
Ïtnaccra$r1aIII{fi nl{rbeBblx MaIIItrH oCyqegTBJlfiercfi trO IIecKoJIbRI{M

IIDIISIIAKAM:^ 
1) uo o6seuY oTJIIIIBRT'I (o r"u3);

2) n aanncrrMocrr[ or trpugql{tra AeùcrBr4fl -1lH}fier(rlnorrHoro Mexa-

EuSMa_t rop InHeBI , Ie 'qepBf lq l Io -uop l l l l l eBb le 'qepB.gqHl , Ie 'c t rpeABap l [ -
renrsoË lrJlacruxal{rleft ra 6ea nee;

3) 
" 

saBtrcrrMocrr4 or Br'rAa uepepadarnrBaeMblx MaTepIIaJIOB - AJIff

lepMOtrJracroB, peaKTorrJracroB' SJracroMepoB;
'4) 

uo nasHa.Ie'ulo - yHrrBepCaJIbHhIe n CneqIIaJII{SapoBaIIIIbIe;

308



h

5) uo nn4y nprrBoAa rrulr{enrlrrounr,Ix ra flpeccoBbrx sacreû - rrexa-
HUIICCHfiE,  TI4ÂPOMEXAHI4qECKITE, TUAPABTUqECHI, IE û T.  F, i '

6) no BBaIlMrIoMy pactroiro)fienlrro ranxexqraonuoû ut npecconoù
sacreft - ropr4BoHTaJrbubre, BeprrrnaJrbrrbre, yrJroBbre, Hou6unupoBaH-
HbIE;

7) to noirraqecrBy rrn]r{enr{r{oHrrbrx r{ trpeccoBr,Ix qacreù - oAHo-
tr MHOrOnOSr4IIrrOHHhre.

Vnranepcarr,uoe r{aBrraqeurre Ma[rr4rrr,r orrpe4eJrflercs eHoHoMr{qe-
cr{r4Mr4 coo6paxreuraflMrr, ran nâH cpo}r ancnJryararlrau rtaxAoù Marrlr{Hbr
o6r,rqno trpeBbrrnaer trpo4oJrlnlrreJrbuocrb r{BroroBJreurz.fr cepmv raa;1enrafi.
Iloarouy trprl npoe(rr4poBarrrr[ Marrrr4ubr trapaMerpbr nudraparorcr ue
AJrfi oÂHoro KorrKpeTHoro I{3AeJrI,Ifl, a AJrfi ycpeAHeHlroro yCJIoBIroIo
accoprr4Merrra ua4enraù,qaulroro reca. CrpeuJrerrr4e H yrrlrBepcanluociz
rlaxoAIIT BÏ,Ipa)fieHIIe B COBAAHIIII{ Cep}II4 MaIII4II AJI.fi JII4rbfl rae,qefluù

o6:seuou or rrecnoJrbKux nyduuecrlrx cauTr,rMerpoB Ao rrecr(oJrt,Krrx
AecflTnoB Jrr.rTpoB.

S 2. I,IH'ITETIIII{OIIHbIE TIÀCTI4 JIIITbEBbIX MAItrIIH

I4nntenquonHbre qa crtr JrrlTbeBblx MarrII,IH npeAuaauaqeubr
AJIff IIJIaCTIIHaqI{III MaTepIIaJIa AO Bfl3I(O-TeRyIIerO COCTOtr]Jvltr' Btrpbl-
clrr4rBaHufl ero n sopruy tr o6ectreqenu.fi Heo6xoÂrrMoro pelrir4Ma trpr{Jro-
)r{enrrfl ÂaBJrerrrlfl. Ouz uoryr trMerb oÀHo-, ÀByx- rrJlu rpexquJrr.ruÂpo-
Byro Horlcrpyr(rtruro.

flpnuepou oAuoqrrJrun4ponoù Horrcrpynqllrr Mamrrlrbr, n xoropoù
CTAAtrII IIJIaCTI{RaIIIIII It IIH?I{efiqU[ COBMelqeIIbI, flBJI.fleTCff ]II{E{eRIII,IOH-

urrù qurlrn4p troprrrueBoro rrarra c ropue4où (xnacc I, Honcrpynqur
A-1 s ra6r. VII. l). TaHue Malur4lrbr r4crroJrbaoBarucb BuaqaJre paBBR-
Trrfl Jrr{rbenoro o6opyAoBaHlrfl r{ B EacroflIrlee BpeMfl uplrMerrfrorcfl
ÀJrfl Jrrrrbfl MeJrnrrx raeÀenuft (o6reuou go B-10 cn7) ua rrerfiorrepepa-
6arr,rnarorqnxcfi TepMotrJracruqrrbrx Marepr{aJloB. CoeÀuuerrne ÂByx r{H-
HeKrIr{oEEbrx r{r.IJII.IHlpoB nopmueBoro rtr{rra, cB.sBaHnbrx Me}r{Ày co6ofi
o6qeft rononHoù, Aaer BoaMolltuocrb rrpr4Meuflrb rrx trpra rr3roroBJrenlrlt
ÂByxqBernbrx raagenlrù vlrut B Apyrrrx rlerrflx (Honcrpynqnn A-2).

,{,la raaroroBJleuu.E roJrcrocreuur,rx uegenraû Ha JrrrrbeBÉIx Marnr{Irax
B fiaqecrBe r{H}r{exrluouuoù .racru MoEreT 6r,rrr npulreuen o6nsHbrù
3r{crpyAep, B HoropoM BpaqareJrbHoe,rlBr{)r{eHrre qepB.sHa o6ectresuBaer
oÀHoBpeMeuuyro nJracrl.rf iar1rrrc Marepuara n uHx(enurrro ero n {oplty
(rioncrpyxqnn B-1). Tanrae o4uorlr4Jrr{HÀpoBr,re Houcrpynrtrr{u Haxo4sr
rrpuMeEerrue Ha MIIorotroS}rqr{oIrHbIx MaIIIT{Hax.

Coe4uueur,re AByx o4uoqepnflqunx riu.rrunApoB (AByxqr.rJII4HApoBaff
Hor{crpyr(urrn) rpuueuaerc.E AJr.E rraroroBJreur[fl AByxrlnernbrx 'roJlcro-

creurrrilx uagernù rr AJrfl yBeruqenlrfl trpouBBoArrreJlbuocrl{ MalrrtrHËr
(xoucrpyHqun B-2). I lpra nepepa6orne uoporuHoo6paanr,rx MareprraJroB
I{A Jrr4TbeBr.rx lrarurrrrax MoryT r4cloJl},3oBaTbcff ÀByxqepBgqHble oÀEo-
IUIJITIIIApoBLIe KOIIcrpyËqIIu B-1).

Pagsrru4e Jrr4TleBoro o6opygonaurrrr, cBnaarruoe c co3AalrrreM IroBbrx
troJrrrMepHbrx MaTepI4aJroB n yBerr4qeHr.reM Beca oTJItrlBKu, EamJro
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oTpair{eHr,re B IIpIIMeHeIJUtr MaIIII{II C [peABapI{TeJIbHOË trJIaCTIIKaqIIeù
Marepr4arrâ (H.rracc II s ta6n. VII. l).

Cuasana 6rrnr coa4arrbl yaJrbr rroplrrueBoro rlrtra c AByMfl uoprnutrMu
(oguorlnrnnApoBafi Houcrpynl{r4a f-1). B aroft r(oucrpynllulr HarHAlrË
iloplreHb BbrtroJrrrfJr oTAeJrbrrbre otrepaqtrrr: rrJracTr4na{rrro fi r4lr}r{eKl{llro.
3areru rroJrBûJracb Malrrltubr AByxr{rrll4rrgponoft r(oHcrpyKIIIrtr g-2),

B ROTOpbIX TIJTaCTUHaIIITfl MaTepI4aJIA trpOr4CXO[IIT B OÂITOM rIr4JIrdHApe

(uracrranaquounou), a rrulr(enrllrfi ero B Èopruy - rra Apyroro IIuJrr{I{Àpa
(unrxeHquouuoro). Tpexqranuu,qpoBÉre KorrcrpyRrlr4rr rlMeror npoMe?r{yrotF
nrrft qra;run4p (Houranturrri, rrJI[ anr(yMyJr.arop), uosnolflroqrlù rlocre-
ITeHHO rraHatrJrr{Ba.tb olrpeAeJlerrHyrc IIopttrIIIO paCIIJIaBJIeHIIOTO MaTepldaJla
r{ BËrllep}rirrBarb ee rrpu saAaHnbrx reMtreparypHhrx ycJloBr{flx (xoncrpyn-
r(nf l  f  4) .

Haranyururae ycJIoBLrff uJlacrrlnarlrru Marepr,IaJra o6ecueqnnarorcq
B oAlrorlr4JrrrH4poBtrx KoHcrpyKIIIrnx [-1 c qepBtrrluoù nlacrunaqreù,
B r(oropr,Ix qepBflR coBepilraeT Bpalr{aTerlblroe (nplt rrJracrrlKaIllrlt) z no-

Cryrrarerlbuoe (npu unmeHqrara) ÂBIllI{eHI4fl. TaHrae KOI{crpyHqI4Ilt HaII-
6onee lioulaltTllbl, Texuolorl{snr,r ra O6eCueqIIBaIoT BoSMoiKHOCTL pery-

JIr4pOBArrr{fl oCHOBIILIX IIapaMerpOB IIpOqeCCa JII4Tbg B IXI4pOKIIX IIpeAeJIAX'

N{o4epnuaaqua rropmneBbrx MartrrlIr aaKrloqaercfi B rIpI'IMelreHrrI{

uepnnunoft AByxll,IrJrr.rn4ponoft Korrcrpynqlrrz. B ranrax Kolrcrpynllr{flx
qepBflR B trJraCrI{Haqr{oHHOM rII,rJrIrHÀpe MO}KeT CoBeplJarb rre ToJrbr(o

Bpalq,aTeJILHOe ABIIÆ(eHI{e, O6eCne.IuSaIOIqee UJIaCTI,IKaIII4IO MaTepIdaJIa

rr ro4aqy ero B Lrntr{eHquorurr,rit IIrlJrrrHAp (Houcrpyxqvn E-2), Ho r{ c0-

BeprxaTÉ rrocTyIIaTeJIbIIOe ABUII{eHIIe AJIfl trOAaqII [peABApI{TeJIbHO triIA-

crraqlrpona"uoù'nopqralr MareprraJra B unlr{enqzonnnrfi qunran4p (Hon-

crpyxsnv. [-2).-O4uoqn;ruuApoBr'Ie 
Koacrpynq\ru c rroJlbrM rIepBflKoM (E-1), ÂByx-

qepBflqubre (]It-1), AByxquJrI4I{ApoBbre Hol{crpyxql,Ir{ c AByMfl qepBflriaM^I4

1ÎIt-2 u 3-2j, a raxlr{e rpexqrrrrrllH4poBble Korrcrpynr{rdu c oprruu. (E-3)

r4Jrr4 AByrvrtr qepBflHaMrr (3-J) uonn.ntrilvcb I{a or4eJrbHblx aranax pa3-

I.mrmtr MamtrH c [peÂBapl,rrellnoit uJIacrI4HaqI4eù, Ho InrlpoHoro pac-

IIpoCTpaHeHIlIfl He IIOJIyqI4IJII4.
trila scero unoroo6paaIIfl trpIIBeAeIIHËIx Koucrpyxqui,i I{H}IIeKqIIoI{HI'Ix

qacreft B peayJrbrare MnoroJreruefr rrpor4sBoAcrBeulroft uponepHr.r nan-

6o.lrrrnee ilpr4Melrerrrre troryqura oÀIroqrrJlrru,qpoBafl r(olrcrpyr(qug c qep-

sssuofr trJracrr{K arlu eft ([ - 1),,{ pyrre HoHcrpyr(qnrr uctroJl bayrorcs pex(e.

Paccnnorprarr no4po6uee troBeAeHLIe nepepa6arrrBaeMoro Marepr{a,r la

B JII4TÉ,€BLIX MamaHaX trOpIIIHeBOIo I{ qepBgqHOIO TIIIIOB.
B ranrxexqraourroM rIrrJII,IEApe nopruuenoù Kolrcrpyr(qrlr{ Mo}nuo ycJroB-

Ho BbrAeJrr{rb Bolry, n Horopoù Mareprralr Haxo4rlTcfi B BuAe ctrpeccoBau-

rrbrx rpaHyJI, IrepexoAHyIo SoHy u SoHy pacnJraBJreHHoro MaTeplraJra.
'Benrlsuua arr{x BoH BaBr{clar or pex{rrMoB Jrltrbtr, cBoùcrB nepepa6arrr-

BaeMoro MaTepr4aJla, cfo rpaHyJroMerp[qecHoro cocTaBa I4 T. Â.
Marepua,r paaMt{rqaercs BHaqaJIe y creHHr,r qrr ir I4IrÂpa, o6paayn

cnofi ,  nuyrpu r(oroporo nepeMelr larorcg cf ipeccoBauulle rpatrynu. Cnoii

pac[JraBJrelrHoro Marepr{aJra yBeJlrrquBaercfl rro ToJrtql4lre rlo Mepe ABr4-
]r{eHufi o1 SoHbI rpaHyJI K SOIre Bfl3r(O-TeKyqero cOCTOflHr4fl AO Tex trop'
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trona rpauyJrtr B rlelrrpe rrorona troJrlrocrËro He pacrrJraBsrcg, B rorrnoM
Baaope lrerr{Ay ropne4oft u crenxoù qr{Jrnrr4pa Marepr{aJr rrureHcr{Brro
rrrraBr4rcfl r{ HarpeBaercfl Ao neodxoguuofr reuueparypbr. B nepe4neft
qacTlr qrrJrr4HApa MaTepr.raJr oHaBbrBaeTcfl uoJrHocTblo pacnJraBJreHrrhrM,
n ero reMtreparypa cra6trJruarrpyercfi Ao sa4auuoft.

B qrannugpax uopruueroft Houcrpynr{uu BcJreAcrBrre rpeur,Ifl Mare-
puaJra rrMelor Mecro 6orrmrae rrorepr{ AarJreHrrs. B peaynrrare âToro
ÂaBJreHr{e, nepe4aBaeMoe rropmlreM Ha Btrpbrcxr{naenmrft n ifoplry nrare-
prraJr, crrl4lrraertfi. florepu ÀaBJrerrufl BoBrrul(arcT Ba crrer corrporr4BJre-
Irr,rfl, oxaabrBaeMoro nuyrpeuueù qacrr.ro qrrJrlrnApa ra, oco6erno, Toprre-
,qoft. B Henoropbrx cryrla.sx p,o 50% upupJraAbrBaeMoro ycrrJrufi Barparltr-
Baer0fl Ha TpeI{IIe B IiII}I(€KIUIOHIIOM qI{JIITtIIÀpe II He llepeAaerOfi paCIIJIaBy.

Ilorepu AaB,rreHrrf Ha rpeHue Moryr 6arru yruerurreuÉr BBeAeHr{eM B Ma-
TeprraJr cMaaoqHblx 4o6anox.

Ha norepu AaBJreHû.fi B rrr{JrrrH4pe upeodna4arouree BJrr{flI{rre onaabr-
Baer Borra crrpetcorar{rrbrx rpauy.rr. Ilorepu s aroft aoue cocranJrflror
ao B0% or o6Iqnx norepb. Itporue roro, rra rrepeAaBaeMoe B ùopMy Aa-
BJrerrrde BJruflror HonSurypa\fifr v paaMepbr rlrrJrrrrrÀpa. Vsernsenue
,qJIIII{bI TIII"IIIIHÂpa I{ yMeIIbIIIeHIIIe TOJIIqI4IIbI KOJIT,I{eBOIO CeqeHl4fi Me?I{Ay

nuyrperureii creunoft qrrJrrdrrÂpa ra ropue4où trprrBoAnr K noBblrlrenr4ro
IIOTepb AaBJIeIIIIE.

C noapacraurreM BpeMeurl qrirnJra trepeAaBaeMoe AaBJrelrue yBeilrrrlr[-
Baercfl, Tax HaH Marepr4aJr paaorpenaercfl Jryqme, AJrrrHa <xonognoft
upo6rr.r> rpâHyJr yMeur,uraercfl, a BMecre c arrrM trorepz ÂaBJIeIIrrfi rro
ÀJrI{He rltrJrrrrrApa c}rr{}fiarcTc.s. Vsen[.Ieur4e reMtreparypbr MaîeppIaJIa
TaH)fie ctroco6crByrcT yMeHbrtreHrrro norepÉ ÂaBJreurrfi B rlr{Jrr,rHApe.
O6orpenaenan roprreÀa o6ecueqranaer rryqrrrr4e ycrroBrrE rrepeAarrrr
AaBJIeIII{ff, Tafi KaK B 9rOM Cilyrlae CIIIII}I{aeTCfi COtrpOTUBJI€HI{O rpaIIyJI.

feolrerprauecnr{e rrapaMerpbl rlrrJrr{rrÀpa BJrr4flror Ha ero uJracrrrna-
{IIOIIHyIO trpoI{3BOAI{reJIbHoCTb, HOTOpafi trOBLIlIaeTCfi C yBe,truqel{I4teM

IUIIIHI'I n ArlaUe:rpa qI,IJII4HApa II C yMeIIbIueHIIeM TOJIn{uHbI I{OJILqeBOTO

ceqeHufl MeixÀy nuyrpeuneù crenHofi rlrrJrrrH4pa ra ropne4oft. flpra paa-
pa6orHe HoHcrpynqrrù uuxeHqraonrrr,rx qrrJrrrrr4poB c ropne4oft rpyÀHo
C{)BM€CTIITT, BbICOKyIO UJIaCTIII(aqLIOHHyIO IIpOZStsOAIITOJILHOCTb C MaJIbIME
rrorepflMr4 AaBJreEr4.E. lloarouy troplllHeBbre Jrr4TbeBbre Mallrr{Hbl 6hrJrtr
BaMenerrbr qepnflqur,rMrr MalrrrlrnâMr4 c npeÀBaprrrerbuoù rrJracrunar{rreù
M a Tepr{aJra.

B nurxeHqraorrHoM qrrJrrlnApe uepoaunoù Korrcrpyxqr,rr,r Molriuo yc-
noBHo BbrÀeJrurb rprr Bour,r. B nepnoft rda rrtrx rpaHyJrr4poBansrrft uare-
pr4Érir Haxoglzrofr B rBepAoM cocroflHrrrr, no nropofi aoue (nepexonuofi)
rrapflAy c TBepÂr,rMr{ rrepacrrJraBJreHEbrMl[ qacTl4r{aMn rrMeercf pactrJraB-
leurrrrft Marepr4aJr, n rperneù BoHe MareprraJr rroirHocrbrc pacrrJlâBJreu

Ao BflBr(o-Texyqero cocrogrrr{fi. B coorsercrBr4lr c DTrrM B o6qell cilyqae
qepBflR uMeer Borrr,I garpyar(rr, trJracrrrxarlrrr4 (yn;roruenun) u 4oaupo-
BAHIIfl.

B aone garpyanr.r rpauyJrr{poBanunft MareprraJr BaxBaîbrBaercg BtrT-
HaMn qepBflRa, rrepeMerrrr4BaeTcfl B peByJrbraTe cMeqeHr{ff cJroeB r4, Irpo-
rpeBaflcb, rpaHctroprr4pyercs nuepeg. B BaBrrcr{Mocru oT pasMepoB
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IpaHyJI Ir Br,ICOlbr BI4TKa rlepBflr(a MeHfleTCfl CTeIIeHb SanOJIHeHrLfl Melli-

Br{TrroBoro i lpocTpaHcTBa B âToù sol le.
B soue rlJracrlrr(aqrlll Marepl{aJr rlpoÂBr4raercfi rro qI(JrI,rHÂpy, pa3-

Mfirqaercfl I[ ytrJrorlrnercq. Creue]Ir, BarroJrneHrrfl Me]r{BI{TKoBoro npo-

crpancrBa n aroi i  aoue dorlrue, qeM n ueproft.
flpu ABrrlfieI{r,Ir4, MareprraJra BÂoJrb rIepBflRa HepacnJraBI{BIlIrIecfi

IIACTJ4qI,I MATEPI{AJIA CMEIIII{BAIOTCfi C PACIIJIABITBIIIITMIICfl tr{ BOBJIEHAIOTCg

B Br{HToBoe ÀBr4?IteH[Ie. Ilpexr4e Bcero pacilJlaBJrflercg MareplraJr n6,irraau

rorHarouqeii  HpoMnrr suuronofi  HapeBKrr qepBflKa. Ocra.lnrlas sacrr

KaHaJra oCTaeTCff BatrOJIIIeHIIOit rpauynupoBaHHblM MarepI{aJIOM, B C.ne-

Àyrcrqr{x Br4TKax rlepBfiRa Solra pacrrJraBJreHHoro MaTepr{aJra tro ceseHr{Io

r{aHaJra yBerr4ql{Baercfl.
Pagugrqenue MarepnaJla corrpoBolr{Aaercfl ero yrrJlorlreurreM B Me}I{-

Brrrn oBoM npocrp aucrne. f toncrpynrlrrf l  qepBfl r(a trpeAycMarprrBa er ytrJIo-

rneur{e (cmârue) MareprraJla r la onpe4e,reunoM yqacrne qepBflKa. Cre-

11eHb clT{ar1lfi olpeAeJIflerc.E RaK orI{olleHrre MextBIlrKoBoro o6teua

o4Horo Br,IrKa qepBflKa B Bolre Sarpyanrr H o6teuy Btrrrna B SoHe Aogr4po-
r BâHr{fl. Cxtarrae Marepr{aJla AocrllraeTcfl 3a cseT l{aMerleutrfl rny6ranr'r

HaHaJra rrJrr4 rrSMeHeHI4fi Inara qepBflRa.

llaparrrerprr qepBflHa rr crerleHb clr{arrlff MareprraJrâ ycraaaBJrr{Ba-

rorcrr B BaBrrcr{Mocru ot csoficrn uepepa6ar},IBaeMoro Marepr{aJra. B ue-

pe,queù qacrr[ qepBgfta Marepl4aJr HaxoAt{TCfl B paCrIJraBJreIIHOM COCTOfl-

Hwm Pr IIOJIHOCTÉ,IO satrOJIIIfler Bce MeiI{BIarKoBOe llpocrpal{CrBo' IIp"

upaBrrJIbHOM pell(I4Me IIJIaCTIII(aqIII{ TBepA},Ie rpaHyJIbI AO aroË SOIIbI He

AOXOAflT.
B BoIre AoBIrpoBaHIrf l  MareprltaJr ÂorloJIHIrreJrbHo pasorpeBaercf l

B peayirbrare ol-\-rJrrloBr'Ix ycra.nraË I4 Aocrrrraer aa4annoft relrueparypr,r*.

Tanulr o6paaou, reouerpr,ref i  qepBffKa yrlrrrÉIBarorcn {oprraa rr paa-

Mep rpaHyJI, oco6ennocrra [epexoÀa MarepldaJra uB TBepAoro B Bflsno-

TeKyqee cocroflI{I{e rr. TepMocra6rdJrblrocrr, }IalepI4anoB. Haupnltep,

AJrfl I{prrCTaJIJII{qeCKIdx uoJIIIMepOB, pACTIJIaBJISIIIIrIX n yaHOft reMIIepa-

rypnoù o6,nactl l ,  [epBafl BoHa AoJIiHHa lrMerb 66.rrruryro A.lruuy' qeM

B CJryqae arraopSnrrx MaTepIIaJIOB, trepexOAfiIIl,I,IX B paCuJIaB IIOCTSIISHHO.

Sarpyaxa i lopqrru MarepI{aJIa conpoBo}r{Aaercf l  orxol loM qepBflHa

or corna. Ornoôurerlnoe rroJrox{elr l4e BoIr r lepBflHa rr Sorr o6orpena

rlr4Jrr,rn4pa IIBMeHfierCf. PafiOqaq ÂJII{Ha qepBflHa IIpI{ sToM yMeHbIIIa-

ercf i  rra Berr4quuy xoAa. O6nsno xoÂrlepB.f lHa H : (1,5 -:3)D, rAe D -

Ar,raMeTp rlepB.Er(4.

BerzqraRa xoÀa qepBflI(a upII ero CMSIqçHIIII BJIIIfleT Ha I{SMeHeIrI{e

reMrreparypr,r AoBbr Marepr4aJla no AJrIltHe III{.IIIdHiIp4. ,{nnnurre qepBt{ri11

Mer{ee qyBcrBurerbrrbr n rrBMerreurrlo pa6oueft A"{rIIILI upu rlJracrrrxaruar'{.

OrnOrrenrae Me?fiBIITKOBOTO odteua qepBfl[ ia H pACqeTHOMy O6lervly
gTJTEBKI1 AJIfl MarepIIaJIOB C ntrCOHOft repUOCra6uJIbHoCTLIO BbI[Ie, qeM

B cJlyqae MareprlairoB c ualoù repuocra6uJrr, l tocrblo'
Texnonorrasecxrre pen{rrMr,r trJracrrrnarlutr{ rlaauaqarorcfl B SaBucIrMo-

crrr oT (fualrHo-llrexaul4qecnIdx CBofrcTB troJII{Mepa, rrpoAoJI]filITeJIbHoCTU

3lt+
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tu{HJra rr3roroBJreHvtr vll|.en\rfr, KoHcrpyKTI{BIrr,rX oco6eHHocreii MauruHI'I,

a ranrrre or Korrcrpynt\lrtru. paaMepoB rlepBflRa. flpra erou AJrfi Ra?r{Aoro
norrnperHoro cryqafi orrpeAeJrflroTcfi: reNIrIepaTypa rrH)fieKru4oHHoro

rlrrJrr4uApa rro BoHaM o6orpena, AaBJreHIre [Jracr]IKaIIuu (r. e. rrplrxollfl-

rqeecfi Ha eAr4lrr4qy IIoBepxHocTv, yca[rfie1 rIpuHJIaÀr'IBâeMoe K qepB4Ky

co cropoHbr rr{Apoq[rJrrrHApa rlpu Bpalr{eHllr,r qepBflKar, a raH}Ke criopccrr.

Bparrqeulrq qepBflHa. f lpanrarr 'noe coqeraHlre KolrcrpyRquu qepBfiKa

c peir{r{MoM IrJracTIIKaqI{I4 OItaSbrBaIOl HeIIOCpeACTBeHI{Oe BJrl4ffrlr4e IIâ

r{aqecTBo noAroToBJIeHHoro ÂJr.f l  Btrpblclta Malepl{aJra (ero reMrreparypy

r{ oAlropo4nocrb reMrreparypbr u B.trBr(ocrr{ uo o6tenry uopqura), Ha rlpo-

LrBBoAr4TeJrbHocrb r4lr?TiefiqrroHHoro yBJra 14 ua norpe6lfleMyro npr{ rIJIa-

crr{HarlrrII MoulHoCTb.
flpralrenerrue cneqr{aJIr{BrrpoBarrHtIx qepBtrr(oB (4un onpe4eJreHrItIx

rpyIIrI  Marepr4aJroB) noano.nRer ytrpocrrrr l  no46op rexHoilorl lqecKoro
perfi[rra trJracrrrnaql{lr. flpu arolr rpe6oBalrr4.E K Marlrrlue He BbrxoAflT

Ba upeÀeJrbr ee BoaMolnnocreù no. Molq,Hocrl l ,  TeMneparype rr cnopocrHbIN{

I ]OKA3A TEJI f lM.

Couocrasnerrrre rexuoJrorl,rsecxI{x cnoficrn 14 xapanrepa rloBeAeurr.fl
IIOJII'IM0pOB IIpI4 UJIaCTI,IKaqI{II IIOBBOJIfleT BI'IA€JIIIITL TpI'I Ipyfitrbl I'IH?I{eK-

rlr{oHHr,rx uacreù, KoTophre ÀoJrxiHlil IrMeTf' orJlrrqrrfl n osopuleul4rr qep-

Brrlia, ero rranorrequrrna, rdH)fienql4oHlroro qr.rJrr4uÂpa rr corlJra. Ftaxt4oft

rpyulle uH]fiefiqlroHHr,rx qacrefr coorBercrByer rIepBflK c orIpeAeJIeHH]'IM
npoi[ureu.

rI e p B fl K rI rrH?fieHIII{oHrrhIx sacrefr uepnoft rpyrltrhr (I) upnnrenn-
roTcfl AJrfl auop$uux u Hpr{craJrJrl{qecnl,rx MarepuaJroB c orHocrrreJrblro
nrrcoHoii repuocra6uJrbuocrbK) (nonucrzpoJr r4 ero conoJrrlMepr,r' rroJrrl-
errrrrerr rr r. À.); ntopoii rpyrrbl (II) - ÀJrfl Marepl{â"roB c BbrcoKI4rI
co4eplriaulreM r(prrcraJlnraqecHoù {aalr, orrllqalorluxcfl Bbrcoxoù rriecr-
r{ocTbIo u peSRI4M r4BMerrelrl4eM Bfl3r(OCTI{ B OoJraCTrr rrJracTI4r{ecr{Of o
c()croflrrr{f l; rperreù rpylrnbr (III) - AJIfl Marepr{aJloB c HII3Koù repMo-
cra6u.urnocrbro u Marepl{aJroB, qyBcrBlrreJrr,Irblx K cABI{roBr,rM Haupfl-
iriesrrfiM (uonuSoprrlaJrËAerI{4, irrecrHraft rIoJrr{Br4HIlIJIxJIoprrA u r. A.),
a ran)fie AJrfl repMopeanrrrBHlrx NlareprraJroB (ra6n. VII.2).

3our,r aarpyanrr, ytrJrorrreur4fl r,r AoarrpoBarrufl r4Merorctr B rlepBtrr(ax
nepnoù u uropoft rpynfl. tlepnnxz rperr,eft rpytrrlbl Br;IrroJrrrflrorcfl
c o4noii rrJrrr AByMfl BoHaMrr: Barpyanrr rI ynJroruerrlrfl vrlrfi ToJtbr(o yrIJIor-
I  l ( ' i l  1 { f l .

3ounr uepnanoB AJr.s paBHbIX rpyrrrr orJrrrqarorcg paaMepaMr[. Orno-
rrrelrr4e AJrr{rrhr HaxÀoù Boubr K o6rqeù AJIIIHe rrepBflRa, a ranxte ornorlre-
rtlre AJrrrllbr qepBflKa H elo Al4aMerpy U BeJrr4qrlHa CTetreIIU C]r{arrrfi AJrfl
maxÂoù lra rpynn yr(aaaubr n ra6l. VII.2.

rlepnanu rperreù rpyulbr lrMeror Hauanbr Bo Buyrpelrueft no.lrocru
AJrs troABoAa oxJralxÀaloqero arenra (no4rr I,rJrr4 BoBAyxa). Oxnaxr4enue
qepB.flKa rroSBoJr.fleT or,r0Tpo CHI4?r{aTb TeMtrepaTypy pac[JraBa B cryqâe
rrilpyureurrfi TeMteparyplroro pe?rtlrrraa uepepa6orl{Lr, Br,IBr,IBaIoqero ne-
perpeB rr paBJrolKeHIIe Marepr4a;ra. B Hexoropr'Ix cryqaflx Bo BHyrpeH-
Hrorc troJrocrb rrepBflKa MolItHo noAaBarb uarperuù rxlr4nuii arel{T AJIfl
coaAaurrff ryqrrrux ycnoaufi rrporpeBarrrlfi Marepr{aJra B qr{JrrlluApe.
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H a  H  o  He  qHr , rK  l r  sep  p  f i  Ko  B  ran ] r {e  rdMero r  pas r l 4quy lo

r(oHcrpyr(qfiro (ra6n. VII.3). ,{nn uarepuaJloB c HesblcoHoù Bfaxocrblo
rrprrMer{gIor CJIeAyIoque HaHoHeq11I4Kmi t) \ufiwHgp1aqecnlle c Houuqe-

cnrlM xBocroBI{KoM lrJrrr o6parutru HJIarraHoM (HoucrpyHqnr f '2, a

B ra6il. VII.3), upe4rlaauaqeHllr,rM AJIfi rrpe4orBparqenrrn yreqntr r'ra-
reprrarra Bo BpeMfl Brrpbrcr(a; 2) uraÂHne, roprreAlroù Houcrpyxquu
(I .2,6). O6parunrft KJlatrarl Moiïer 6rrtr nlruoJruerr B Brd4e mapuna'
rnaÀnoft BryilHI4 (I .2, a; BapI{aIIr 1) mtn BryrIKI{ co cItBoBHbIMI4 orBep-
crtrrflMr{, pacrroJroHelrlrËIMrr IIo paAlrycy (I .2, a, napuanr 2).

B naHonesnur(e c o6parulru HJratralroM rrpfi Bpalqeulrfi qepBflna

MaTeplraJr trpOxOALIT rlepe3 KoJIF,rlenOfi RaHAJI U [O[aAaeT B trepeAIIIOIO
qacTb rIr.IJrI,rHApa. rrpll uocrytraTeJlbHoM ÀBrr?r{egrrlr rlepBffHa BtrepeA
BO BpeMfl BIIpbIcHa mapllfi IIJII4 KOJIT'qO IIepeMelqaercfl IIaSaA I4 SaKpLIBaeT

upoxoAuoe orBepcrl4e. Vunotnenrae Aeraneii trpoucxoAllr IIo_ trpllreprhlM

ujrocHocr.su. Haxouesuru(u qepBflHoB c KJrar1aHaMI{ o6eCtresr4BaIoT

6o.nee cradlllrbHllù o6seu uopquù paCnJIaBJIe[Horo Marepl{aJla' troeroMy

trprrMelrflIorcfl qaqe, qeM rranorreqnrrnrl ropue4uoii Ko_Hcrpyr(ql'rz.- 
ÂlrS MareprraJroB C rrrranoii BflBKoCTbrc qepBflK CEa6E{aIOT HaKOEeTI-

Er{r{OM C KJIaIIaHOM KoJIEqeBoIO t6rra (II.2, 0), TaK I(aK IIpIr âTOM OIIaC-

rrooTr, 06paBOBauufl BaCTOùEbIx BOII MarepllaJla B KaHaJIaX rtJIaIIaEa

cBoArrTcfl K MrIHIlIMyMy.

,{,na-UarepI4aJIOB C BbICoHOii BflSKOCTI'IO IICIIOJIrByIOT EaKOHeqHI4It
qepBflHa 6ee Xilauaga. ,(nn yMeHbIIIeHIIfl saCTOfiHLIX soFI IIpI{MeEflIOT

rraHoHeqHI{ItI4 IIpocToù 1egMeTpgqecfiOfi ùopMbl, qAqe Bçero rJIaAHIlfi

KoHutrecatrù EaRoHeqHLIK (III.2,a). Tanas 11olrcrpynq[fl rro3BoJrfer

O6ecuequtt OIITI4MaJIL,HIIe yCJIoBI4fl uepepa6ornll U He Crroco6CTByeT

HaHoIIJIeHI{Io MarepIIaJIa Or trpeAIIIeCTByIOIq,eIO III{KJIa. VrOn XOSrlse-

cxoù qacrr.r Ear(oEeqHl{na qepBffKa AJIfl repMorrJracroB Ire ,rlpgllrTagr
20-30' QII.2, s), a Arf l  peanrorrJracroB Aocrl lraer 40-60" (I I I-2, e).

B nexoropnrx cryqaflx (npu pa6ore MaruIrH B perxl4Max-uI{rpyBI4r'I)

IraKor{eqHI{K qepBflKa BbIIIOJIHfleTCfl KoHI{qSCHI4M CO CnupaJlbuoù llapes-

xofr. (III.2, 6), o6ecneall4Barorqeit AonoJlnrrreJrbHbrù pa3orp-et Marepr-

aJIa Hetrocpe4crBeul{o nepe4 IIocrynJIeHI{eM e1o n {opuy. ftonraseCHllù

HaKorreqnl4lt c ocrpLIMI{ ItpoMKaMII (uopauu) O6eCnequsael oqucTlty

creuon rrepe4lrefr qacrlr quilugApa oT pacrrJlaBa rr cgr'r11{aer BosMox(-

rrocTb O6paaOnaunrl BoH BaCTaIIBaHI{fl MaTep[âJIa Ha CTeHKax corrJla

(III.2, 6).
t r 4  n  m e  K r I r 4  o r r l r b r e  c , o r r  J r  a  v .  q r 4  J r r r  H A  P H '  K o n c r p y x -

rlrrrr Koropbrx rlor(asaHlr B ra6Jr. VII.3, AOJrlItIrËr rlpeÀorBparqarr' Âe-
crpyKrlrrro MarepuaJla B BâcrofiHblx lloHax. tr4untenqraonHl'Ifi qrfluHAp

Br,rrroJrufleTc.tr TJTaAKIIM, 6ee nrynOX. BnyrpennXfl IIOJIOCTI [epeAIIeiA
qacru qr{Jrrrg4pa lrMeer odre11aeMylo i[opty 6ea pesHrax [epexoÀoB Irt
yIJrOB. Ona AoJrlr(Ha COOTBeTCTBoBaTE' HouSzrypaquu HaHoHerIHuKa
rrepB.flHa.

HeO6xo4lrrrlo, sTO6LI KoHCTpyI(qufl IIepeAHeI-I. qacrlI I4H)fieKqIIoIIIToro
rlrrJrrruApa IrpII nepepafiorne peanrorlrlacroB ofiecueqnnaila cB06oAHbIii

Aocryrr K rrepeAl{I,rM Br{rHaM qepBflRa c qeJrblo oqtrcrKlr ero trpu trperr{Ae-
B peMerrHoM orBeplr{Aerrur4 Maccbr (I I I .1 , e) .

317



flpu nepepadorxe MareprraJroB c nuexoft Bnaxocrbro trptrMerrflror
corrJra ornpbrroro tuna (I .3, a) ra caruoaanr4paroqr{ec.fl corrJra co cHo,TÉ,8fl-
tr{r{M rnronoM, Koropbre orxpbrBarorcfl rrprr corrprrnocnoBeurrrr c Qoprr,toii
(I .3,6 u e). B ornpr,rrbrx corrJrax nrrxo4uoii KarraJr BnrrroJrrr.sercfl noHr4-
qecKtrrM, cro r,rcHrrosaer o6paaonaurae npo6oK r{3 ocTr,rBruero Marepr{aJra.
OrHpnrrrre corrJra cnrrlfiaror troreprr ÀaBJreHr4fl trprr Brrpbrcr(e, a raxlr(e
ctrocodcrByror Merrbrrreù 4ecrpynqr4r{ Mareprrana. Onra Moryr rrprrMer{flrr,-
cfl rrprl nepepadorHe BflBnlrx MareprraJroB rrJrrf upr4 pa6ore c corrJroM,
rrpu?fiarr,rM x Sopue Bo BpeMs Jrr4rbfl.

,{nn nrarr,n rorrxocreurrrrx lra4ennft o6rrsno rrcnoJrbayror caMoaarrrr-
parcqrrec.Ê corrJra rrroJrbqaroro rr4ua (11.3, 6), B Koropbrx Brrpbrcx Mare-
puaJra n $opnry rrporacxoÂlrr roJrbno rrocre coa4arrrr.s onpe4eJrenrroro
AaBJrelr[tr. ,{.rrn rraarepr4aJloB c srrcoxoù BESKocTbro rrpr,rMerr.firorcrl corrJla
orr(pr,rroro rur'a (III.3), 4onycHaroqrae cno6o4uoe reqeur4e pacrrJraBa.
Buyrpennaf rroJrocrr corrJra r4Meer HoHrlqecxyro ùopry m flr;rflercÂ
rrpoÂoJrlr{eHrreM BHyrpeuueii uoBepxHocrr uepe4neii qacrr{ r{r,rJrr4HApa.

,{,ra coa4arr[tr Heo6xo4rrMbrx ycnowrfi HarpeBarrrr.fl MarcprraJra no
AJIIIHe qcpB.flHa B Cltyqae BHeIIIHTIX T,TCTO.TEI4KOB TeIIJIa rlnrHenqUOnnnfl

rluJrrrrrAp AoJrxreH r4MerË Ee MeHee 3-4 aou o6orpena, a corrJro - caMo-
croflreJrr,Hrrfi perynlrpyeuuii o6orpeo. Cucreunr o6orpena qr{rrr,rrr4pa
rr corrJra AoJIlr(Hr,r obeclesr.tBarb BoSMolr{EocrË rroAAepxaHrrfl reMrrepa-
TypHoro pelr{nMa B saAarrHr,rx trpeAeJrax. Mareplranrr c yaxoii reNrnepa-
rypnofi o6lacrlrc uepepa6ornrr Bbr3hrBaror neo6xo4l,rMocrb rulareJrL-
HOrO r(OHrpOJrff TeMneparypbl rro BorraM o6orpena rlHlr{efirlr4oHr{or0
qrrJrr4u4pa, BKJrK)qa.fl caMocrosrenrnrrii o6orpen conJla. Tenrnepatypy
rlr,rJrr.rHApâ r4 conJra peryJrrrpyror c roqHocrrro, o6ecneqr.rBarcq,eft Hoile-
6anr,re reMrreparypbr Marepu aJra B rrpeÀeJrax -+ (l-2) apaî.

,{nn upe4ynpe?fiAerrr.rfi ne perpeB a MarepI,IaJra c ErrBRofi repuocta6ra.n s-
EOcrbro qe.necoo6paBrro KoErpoJrr4poBarb ero reMrreparypy repMorrapofi,
BBeAeEHofi Bo Bnyrperruroro troJrocrb coulra. [;ra conpauleur{fl BpeMer{rr
ilpe6brBaHur B ltrr'rJrr{rrApe MarepuaJra c Hrd3noft repuocraduJrbEocrtro
rlJracrrrnar{ufl IroBofr [opqrrr4 pacrrJraBa AoJr]fiHa BaHaHquBarF,cJ{ IrelrocpeA-
crBerrHo rlepeA fiaqailoM rroBoro qrrr(Jra. c arofi qeJrbro B MarrrrrHe rrpr4Me-
HJlrOr peJre BpeMestr, oIIpeÂeJr.Eroqee MoMeHT HaqaJIa rrJracrl{r(allr4rr.
flpn uepepa6otHe Marep[aJroB c Hlraxofi B.flsnocrbro, HorÀa Boanrrr{aer
orracHocTr, BbrTeHaHr{ff MaTepl,raJra rr3 colJra B rreprroÂ Me}rqy qIrRJIaMrr
JIIltTbfl, CJIeAyeT IIO OHOIIqaHI{I1I UIaCTIIKaIIIIII fIOJIIIOCTLIO CHIIMaTb Aa-
BJreHrre B rr,rgporlraJrrru4pe Bupbrcna. ,[;rn coa4anu.E orrrrrMaJrÉHr,rx ycJlo-
suii: unacrunartrrrrr [prr lepepa6orHe paaJu{rrHbrx Marepr4aJroB }reo6xo-
AUMO B KOHCTpyT(qU.flX qepBflqHor0 rIJraCrr.rKATOpa IJTaBHO peryJrl4po-
Barl, cnopocTb BpatqeHl4fl qepBflKa Lr AaBJreHr{e rrJracrr4r{aqur{.

B axcrpyauounbrx Marrrrruax (crr,r. rr. VI) paauepbr qepBflKa paccqrl-
TbrBarorc.rr roJrr,Ho lro trJracrr{r(aqrnonnoft trpor4aBoÀr,rreJrbnocrr,I. B ,nrarne-
Bbrx MarrrrrH_ax ft ycJroBrasu odecueqeHn.E Eeo6xoAuMoii ulactranaqr4oH-
noft upouaBoÀI{TeJrbnocrra 4o6aonffIorcff rpe6onanr,rx odectreseuufl BbI-
ÂaBJrr.rBar{r{fl orrpeAeJreHuoi,i ropquz MareprlaJra Ba o4r{rr xoA rlepBflHa.

O6GEN,T MATEPI4AJIA, BbIAABJI]4BAEMOTO 3A OÂI{II XOA IIEPBflHA, BABI{CIIT

or Ar{aMerpa qepB.flHa. Vcnnrae Brrpbrcr(a o6ecuesusaerc.B co6Jrro4elrl{eM
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onpeAeJreHrroro paSMepHolo coorHollreHr{fl Me}r(Ay ArraMeTpoM trnyE}r{epa

B U{ApaBJrr4qecfioM rIrrJII4HApe rrpr4BoÂa rr ÂrlaMerpoM qepBffKa trplr Bhr-

6pauuou AaBJIeHrrr4 B rrr4pocrrcreMe BrIpI'IcKa. Bpeun nJracrrrr(aqrlI{

onpeAeJrjreTc.fl rrpol4sBOAI4reJrbHOCTr,rO qepBflqlroro rrJracTl4HaTopa r{ 3a-

Brrcr4T or Ar,raMeTpa qepBflxa r{ ero reoMerprlqecKr,rx paSMepoB (AJILIHLT'

rny6uurr HarraJra, [ Iara, Ir  r .  n.),  a ran?fie or rexuoJrorrasecxux napaMer-

poB rrpoqecca Jrrrrt,fl (reMneparypbr Marepl4aJra, cHopocrl4 BpaqeHl{q
qepB.flHa, AaBJreHr4fl [JIaCrr4KaIIrIrrJ, Koropr,re B CBOIO OqepeAb CBtIsaHr,r

c reoueipr.reit uepnnxa. Benusnua r4 Arrarlaaon peryJrlrpyeMoro AaBJre-
Hr4fl rrJracrrrxaql{I4 Har{JraAblBaror rpe6onarurfl Ha Horrcrpynqrrro rr [apa-

MeTpbr urAponpr{BoAa qepB.flrlHoro rlJracTrrHaropa.
Ocnonuoii  paaMep. qepB.f lqnoro trJracrlrnaropa - AlraMerp qepB.ffKâ.

,[,rn nuT senbrx Maurrru orr AoJr)fieu paccqr,rrblBarr,cfl rra ycnonuli o6ecue-
qelrl4fl o6reua orJrr{Br(rr, nJracrr4xarllrotluoù npor{sBoAI4TeJrbHocru, Àa-
BJrerrrl.s Jrr{Tbfl rr onpeAeJrelruol"r reoMerprrr{ qepBflxa. ttpolte roro' npr4

pacqere ArraMerpoB aIepBffKoB 4na cepraùHl'Ix JII{TbeBbrx MaITITIH go6ae-

JrHercrr eqe oAHo ycJroBlre - cooTl{ollleEr{e Me}r(Ay Ar.raMeTpâMr.r qepBflnoB

paSilurIHI'IX trO TI[trOpaBMepaM MaIIII{H.
B nnrresbrx MartrI{Irax trprrMeHflrorcfl paarutlur,Ie MexaHIraMbI AJrtI

o6ecueseuufl rlocrynareJrbuoro ABrr?r(eHl{fl qepBflKa r{Jlrr rropruHa (ra6r.

VII.4). I lpnno4 qepB.EKa f lBrtrerct l  crrJroBt' IM MexaHrrBMoM, Bo MIroroM

olpeÂeJr.sroulrrM arreproeMHocTb MalrrrrHbr, TaK Kar( olr AoJrlr{eFr o6ecle-
qr.rrÉ, BL,rconyro cxopocrb nepeMelr{enrlfl qepBflKa rlplr 6o,nsuux AaBJIe-
Hrrflx BIIpbrcHa.

B npocrr'rx Rol{crpynquflx rrepeNlelq,eurre noplrrHfl Bo Rpellfl Bnpr,Icna
(1/) u 4oxrarvn (h) [poI{BBoAlrrcfl oAI{IdÀ{ McxaHrraMotll ruApaBruqecxoro'

pbrqaE(Horo r4JrI{ Br4HroBoro rI{rla. L,}topocrË lrepeMelqeHI{fl qepBflHa

no npeun Brrpbrcxa (ua xo4e 11) u 4oxrarua (ua xosry h) paarurlHa' B upo-

cTr,rx u.rApaBJII4qecKLIX r(OHCTpyr(qrrflx rrsMeEeHrre cltopocTr{ Aocrr{raeTcE
3a cqer r.lsMeHeIrrrÂ pacxoAa )fiI4AKOcTI{.

B c6roxupoBaIrHbIX KoHcrpynqlrfix BrrprJcn rrpol{BBo4rrrcfl Mexaurr-
qecxrrM ycrpoùcraonr. Ilpu âToM Àocrl{raercrr Br,Icoxax cnopocrr' nepe-

MerrleHrr.E Ha xo.qe H, nocte qero Aailbuefimero nepeMelq,eulrtl MexaHIltBMa

ne npoucxognr. flepeuerq,eHrre Ha xoAe h npm Aolr{arr{r4 trpolraBo4lrrcs

rr{AporrHeBMarr4qecHI4M, npy}nI4rrlrblM r.rJILr rIrÂpaBr14secHr4M KOMTIeECa-

ropoM (axxy l ry .n r ropov) .

Ocnonnr,ruu [apaMerpaMr{ rrn}r{exr{rronnoù qacrrl rrarnesofi MaIrIr{Er,r

flBJrflrorc.s: o6geu orJlrrBr(rrt, AaBJrour{e Brrpbrcna' cRopocrr IlJrLr BpeMff

B npLrCHa, IIJI aCTrrKaIIrl OHHafl IIp OI43B OAITTeJTT,HOCT],.

O6reu orJrr4Bnrr onpeÀeJlfercn norpednocrbro B nporraBoÀcrBe coor-

BeTCTByrOUlr,rx geraleù. B nacro.sq,ee BpeM.s Bbrnycfiarorcfl JIrrTr,eBLre

Marrrr{Hbr c o6,beMoM OTJII4BKII or 2 4o 30 000 c.ttg. OreqecrBel{Hlle JIIlrLe-

BÉ,re MalrrrrHr,I I4MerOT CileAyrorque HoMr4HaJrbHr,re 06teMhr oTJrI4Bon: 8;

16;32;63; I25;250; 500; 1000; 2000; 4000 v 8000 cne3. flepnr,re BoceMb
TIrrroB MaTTIIIH Bblrlycxarorcx cepurino, [ocJIeAHr{e rpr{ Trrrra - tro cne-
IIIIAJII'HbIM SaKaBaM.

Bperlx Brrpbrcxa xapairrepuayer o6teunyro cHopocrb BnpbrcKa.
IIpu Èegocraroqnoii cKopocru Brlpbrcna Batroruqrou{ufi {opuy Marepr4aJr
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[f poôottrenue

IIoBviIEF MexaEna-
MOB B UtrfiJIE

IrlcxoÂuar

C6trofi uoosaRgble MexaHr{BMbI
(uepenerqeuue nopmrin Eirg Bnpbrcfia Marepr'raJra B aFopMy

trponsBoÂrrrcfr MexaEutlecKr.r, nepeMerrleHte nopIIrH.E AJrE ÂOifi arrrÉ -
uat-epr,rana ocyqecrBJlnercn ira[ponuenuarltqecfi rIMt4 Mexanû3MaMrt)

BnpncH ofiouqen
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II po1ottttcenue

E l l C6ronrrpoBaIlHbIe McxaÉrrBMbr
(nepeMelqeuue nopmus EJrs BnpblcÉa Marepr{aJra B ÔopMy npolrâBoÂI'trctl

MexaHurrecKr{, [epeMeIIIeHr4e noprrrHtr Ailfi Eo]r(arl{fi MareplIalta ocylqecrBJlsetcÊ
rrrÂp aBJrrrqecHrIMr.I MexaH1{3MaMr.r)

X

ts

5

326



I

I
I

MOH{er rrpe}r{AeBpeMeHrro oxJra}r(AaTbcfl r{ sarBepÂeBarb, a nplll qpesMep-
Hoii cKopocrrr rrpor,rcxoAr{T Mexarrr{qecfiafl rt refrJroBafl AecrpyRqr4.s
noJrr4MepHoro Marepr{aJra. BrrcoHr.re cxopocrr{ Brrpbrcna srrablnaror 6orr-
lrrre cABr{roBbre Harrp.fl}r{envrrr rr rpe6yrcr 6onrrnux 4annenuft. flpu ue4-
JreHrroM ÂBr4lr{eHrrrr MareprraJra no xoJroAr{où (gna repMo[Jracror) v ua-
rperoii (4nn peaxron,nacron) Sopue yBeruqr.rBaerc.E BflBnocrb Marepu-
aJra, qTo npr4BoAr.rT H yBeruqeHr4b HeodxoÂrrMoro AaBJreHr{fl JrrrTb.fl.

,{,nn ornrannn raa4ennit o66eMoM > 1000 cnr npettn Brrphrcxa He
ÀoJrlxno [peBhrrrrarb t -3 cen. flpn orJrrrBne rourocrerrHr,rx 4eraneù
(ro;rqrauoù 0,2-0,8 wn) ucrroJrËBylorc-fl Martrfirrbr, I4Meroqre BpeMff
Brrpbrcfia 0,3-0,5 cen.

,{,anneur,re Bnpr,rcna BJrrrfler rra HaqecrBo AeraJrrr, ee {uaraxo-uexaurr-
qecKr4e cBor"lcTBa rr B r(a?r{AoM KoHr(peTrroM cJlyqae ollpeÂeil.seTc.fl B 3aBr4-
crrMocrl4 or Korrcrpynqrau {oplrnr, cnoûcrn MarepvaJra r4 TeMrreparypbl
nepepa6orxra. Br,rcoxr.re Buaqenrrfl BnpÉrcfia rpe6yrorca rrpa lroJryrrerrr{r{
ToHxocrenlrnrx us4ennft IrB Marepl{ânos c 6orr,mofi sganocrr'ro. Buecre
c reM ÂaBJreHr{e Brrpbrcna, neo6xo4uuoe AJrfl {oplronanua raa4errzii xo-
poIrrero HaqecrBa, n 6onrrurancrBe cryqaeB HeBeJrr{Ho, ,{na lruorlrx
Marepr{aJroB ouo He rrpeBbrrxâer 25-50 Mnfnz. Ha corpeuerrnbrx Ma-
rxr,rHax ero BeJrr{qr,rHa Mo}r{er ycraHaBJrrrBarËc.fl B rrpeAeJrax or 60 4o
lB0 Mn,lnz.

fI ouuu o ocHoB H or o rru)fi enqrr ourror o qr{JrrruApa, odecnequB aroqero Ho-
uuuanr,nnrii o6telr OTJII{BI{I{, JIIITLeBa.E MaIITIIHa o6r,r.rso ltoMrrJreHTyeTcfi
2-4 gononnrrreJrbHhrMr{ rlrrJrr{rr4paMr{ c paaJrrlqur;rMrl BuyrperrnrrMtr Aua-
MerpaMrr. 3ro noanonffer, rlMeff oAr{H rrpr.rBoÂ rru}r(exquonnofi qacrl,t,
o6ecne.rnsarb paarr4rruoe,qaBJreurre Bnpbrcxa. Salrena qr{Jrr{HÀpoB Bbr-
BbrBaer rr coorBercrBerrnoe IlBMeHeHr{e odrelra orJrrdBnrr. flplr zcuonrao-
BaHr.rrl paSrr{qHbrx rlrrJrr,rIrApoB AocTl{raloTcff He06xoÀ14 M},re ycJIoBr,rfl
4"un {opruoBalrrrg na4enuû uB paarrrqHr,rx MareprraJroB.

Il.uacrlrHaqr{ouuafl nporraBoÂr,rreJrbnocrb - aro noJrr{qecrBo trJracrrr-
ql'rpoBaEHoro Marepr4aJra, r(oTopoe Molr{er rroAIoToBr4Tb I{E?fieKIIIdorrHafi
qacrr, Marr[Hr,r Ba 7 a. filn Ha]r{Aoro rr{rropaaMepa MamrrHbr olra ,qoJr}r{Ha
loAcqr4TbrBaTr;cfl c yqeToM IroAroToBHr4 HeooxoAr4Moro KoJruqecTBa Ma-
TeprraJra 3a BpeMfl nJracTr{Karllrul "In/:

. ,  3,6'  10-svP
' Tn.n

(v r r ,1 )

rAe Q - rrJracrrrr(aqrlonuafl rrpol4aBoAr.rreJrbrrocrb, nelv; V - o6relr or-
JrrrBntr{, cMï; p - rrJrorr{ocrr, lepepa6arnsaeÀ{oro MarepuaJra, af cnï;
Tr.r - BpeMfl rrJIâCTrrKarIlIr{, cerc.

flnacrnxaqrrs Mareprrara o6brsuo rrporlcxoAllr Bo BpeM.ff oxJra]fiAe-
Hrr-fl Marepr.raJra B ifopue (to,r) nocne BbrAepn{nrr noA ÂaBJrerruelr (ruu,o)
rr N4o?*(er ocyulecrBJrsrbcrl Bo BpeM.fl cMbrfianrafl (T"r) u paaMr,rfiaurdg (ro)
Soprurr:

T ; r :ToxJ r+Tc " *Tp

B pelrn rriracrrrxarlr{rr Mo}r(er 6nrr nrrpameno
BpeMfl urlr(Jra Tr:

Tr :TBb rÂ+Tox r

(vr  r .2)
qepeS TexHOJrOrr4rrecfi oe

(v rr .3 i
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rnn: (l - K) t, I K2r, -: (1, - K t* Kù r, (vrr.4)
flpo4ouxrareJlbHocrr TexrroJrorr4rrec.Horo BpeMerrr{ BaBltctrT or reuJlo-

r$raarauecxrax cBoficrB MareprraJra, ToJIrqIrIrbr ua4ernfr rr pexrrMa rrepe-
pâ6ornu. floerouy ilporraB ogr4TeJlbrocrb MaIIrrrEÉr .sBJIfl erc-E Beilrlqanofi
rrepeMeHEoù. Pacser trJrâcrrrHarlrloEEoù nporr3BoAlrreJrbEocrrl Q @ nalv)
t yqeroM TexHoilorllrqecKoro BpeMeHr,r qur(Jra Tr nporrsBoÀIrTcfl rlo t[opruyne:

O6oeuasrllvr

Kr : f ! '4- '  K2:3uJJL
Tr "ÉT

Torga Bbrpa)fienrre (VII.l) Barurlercfl B BIrAe:

Q:3,6 . tO-' ,r-ff;rv; (vrr .5)

S 3. NPECCOBbIE IIÀCTI4 JII4TbEBbIX MÀMI4II

flpeccoeaa qacrË Jrr{rËenoù uaurraur,r trpe4lraanaxlelra AJrs
€Mbrxarrr{.fi tr paaMÉrr(aul4fl JII{TbeBoiî Qoptutt u coaÂalrl4.a ycl[Jrafl, He-
o6xo4rauoro 4nx yAep)fiaul,r.fi (foprur'r B BaMHEyroM cocroflHl{I{ npa
ailpbrcne ra fr opruonarull4 MareprraJrâ.

flo uaanaseur.rro npeccoBbre qacrl/t Molnno IIoÀpaBAenr,ITr, Ea yEIrBep-
câJrbuÊre u cueuraaJrËHr,re. Vnnnepca,nr,Ebre Korrcrpyrql4u rrpeAEaBrra-
rreHÉr AJrfl ycraHoBKr{ pa3ilI{qHbrx Jrl{rbeBblx Ôop"r' cuerluanlnbre KoH-
cTpyKrlnu coSAaroTcfi I{JIfl MaInuH, Ea r(oTopbrx rrSroTâBJrr'IBalorc.fl onpe-

ÀeJreunhre vrlqelrnfl. flo uaupanJrenzr) ABI4?fieHIrfi {optronounbrx rrJrrrr
[peccoBbre MexaHrrBMbI rlo4pasAeJlfrorcfl rra roprrsonTaJrrulre (r 6onr,-
,ItrurrcrBe cnyuaen) rll Beprr{KaJIbnbre.

B cryuae Jrl{rËfl mzgenufr. c Kpyrluora6aprarnofi aprrlarypoft o6c.iry-
?fiIIBaHue Maluur{br o6ner.raercg upr4 r{crIoJIbBoBaHIrI[ Qoptr,t c ropIlIBoH-
'TaJrbrrbrM pa36eMOM, T. e. Beprl{KaJrbubrM pactroJro}fieulrelt upecconoft
lracrrr. tr4nor,qa AJrfi rraroroBJrelru.fl uagetuft trpr,IMeggror JrurbeBbre Ma-
.IUI4EbI' y KOTOpLIX IIpeCCOBaff I4 IIH?fieKIIIIOEHâfl aIâCTI4 paCtrOJIo}IteIIbI

Ea oTAeJrbHbrx cTarrErrax, qTo rroSBoJIfleT pacrroJrararb r4x troA yrJroM

90'  4pyr  K npyry.
Vclurns Barrrrpanrr.fl Qopu u Apyt[e [apaMerphr otrpeAeJrflrorcr rexno-

Jrot[qecnl4M peÆ(IrMoM Jrl{rbfl, paaMepoM u xou$urypaqnefi uaAenuri.
ItoncrpyHqufl MexaHI[BMâ B arlupauuff onaabrB aer c yqecrn elrnoe B Jrrl.fl -

:EI{e IIa TeXHI{KO-aKOHOMI4qeCHI,Ie trOI{ABATeJII{ MAItrI4IILI II TpyAOeMKOCTf,

,ee r{BroroBJreurrs. Bec upeccosoft qacru cocraBJrfier 6o;ree 50% seca
MâIIII{EhI.

Ha upanrrane rrprrMeuserc.s 6onluroe Korr{qecrBo paalroodpaanrrx
,r(ogcrpynrlr,rû uexauraalroB Balrrpagr{.fl, noroplre Mo}r{H_o -rroApa3AeJlrrrb
.sa ABe rpyrrrbl: rlpocrr,re ra cdloxupoBarrubre (ra6l. VII.5). B npocrr'rx
KOIrCTpyKrIrr.gX MeXaHI[3Mbr rlepeMelrtreHû.fl Ir Sarrl4paHr{fl coBMeqeI{r,I'
r. e. cMÉrKanrae ifopulr I{ co3ÀaHue ycnrfiifl. BarrupaEl'rfl rrpol{BBoÀIrrc.a
,oAHr4M uexanr,raruou (I rpynua). B c6noxupoualrHbrx KoHcrpyr(qlrflx
rrepeMerqeuue rloÀBl{ïtuofi nnrarrr npoucxoAur no4 4eftcrnr{eM oÂHoro
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I(laccrrsumaqrrt EpeceoBr'rx qacteii JllrrbeBr'Ix MaIruE

MexaEû3MbI flePeMeqesrrÂ
npocrbre (I rpf,nna) rr4ÂpaBJrrrqecfiue

(A)

Ptrsaxglre:

rûÂpoMeiaHrrqecHtre (rnra unen-
MATUIIECftITE.I

a JIeKI poMex aEIIrIecHIre

t9

MexaÉrltaMbr 3afl r4paFufi ooPMI'r

c6uoruponannr're (II rpyflfia)

Ir,qpanluuecxne
cKlre)

IIECBMATIIIIE-

Erext pouexaun.recRLIe



MexaHr{3Ma, a ycrrJlrre Satrrrpalrl4rr coBAaercfl ApyrI4M MeXaEÛBMOM
(II rpynna). CdnoHrapoBalrnr,re Kolrcrpyr(qllrr paaAeJrflrorcs Ha rIlApaBJIrI-
qecxr{e (A) 

" 
puvaxtun're (E).

Mexauraeurr [epeMetrIenllfl Moryr rroÀpaaAeJrflTr,cfl Ha rrr,t1paBilI{qe-
cKr{e (urut rrHeBMaTIITIeCXue), pblrlaÆ(IIbIe V sJIeHrpOMexaHIIqeCKI{e.
B npocrrrx rugpaBruqecnlrx Koucrpynqr{sx (I .1 s ra6n. VII.5) nepe-
Metr{eHl4e IIJIIITII II CoBAaHIIe yc.uilLrfl BaIIIapaHIIfl o6eCuesusarcrcfl OAIII{M

rr{ApaBruqecKuM MexaHr{3MoM. B upocurx rlrApoMexaHrlqecHux (L2' a)
rr BJreHrpoMexaHI4qecKIIx (I .2,6) xoncrpyxlll4flx re ll(e Synxquu BIIIIoTI-
Hflrorc.fi cooTBercrBeHllo II,IApo- L{JILI AJIeKTpOMeXaIII4qeCfiI4MI{ MeXaHIIS-

MAMI{.
pnenrpOnaexanusecHl4ff IIpI4B oA MexaEIISMa SaIIIIpaHIIfl OcyIqeCrB Jl.s-

eTcfl oT SJIeKTpOÂBI4rareJLfl qepes MexaHnrlecfiyro [epeAarly (KOHCTpyK-

Uus. 1.3). B c6noxupoBarrnlix ruApaBr[secnlrx Horrcrpynqrrflx rlepe-
Meu{eHlre nJII{rr,I r\loï{er nporlcxoAr4rb rroÂ 4t'iicrnueu rJ4I(poUI4,'lllHApa
(Houcrpyrqwfl ILA.l), noA AeiicrBtn_eM rrrAporlr'rJlrruÀpa rlepea plrqax{-
Hyro cr4creMy (11.A.2, a), or aJrefirpoABlrrareJl.fl qepes pl,IrrâlKHyK)
(11.A.2, 6) vr'w MexaHl4secxyrc (II.A.3) otcreuy.' 

B c6.noHr.rponauuoii pbrrlalr{Eo-rlr4paBrr4qecxorî HoncrpyHIIrII{ gI.E.1)

nepeMeu{eHr4e rrJrrrrr,r IIpor{cxoAI{r noA ÂefrcTBueM rI{ApoqrrJlrrHApoB'
a Barrr{pagr{e {OplrU o6eCue.InsaerC-s lUApaB1rLIqeCHI{M MexaHI{3MOM.

OCuOnnnre trapaMeTpbl IIpeCCoBOii qacrll JII4TrSBOii MaIII,IHLI - IIJIo-
II{aAr, JIIITËg , y1t1ilt,l.re BaIII{paHI{fl, XOA nOi{BlI}KHOft r111UT6I, MaHCIIMaJIL'

Hoe paCcTOflIIIIe Me?fiAy IIJII{TAMII, Hal,IdoJIÉ'IIIafl II I{aI4MeIIbIIafl BLICOTbI

ycTaHaBJIrIBaeMHX ÔOptnl,
flroqa4r Jrr{rF,fl orlpe4eJrflercfl accoprr4MeHToM AeraJIerI Aarrgoro

Beca. Sror naparraerp oftaaLIBaeT BJII{flIII{e Ha yCIIJIIIS' 11e06XOAI4MOS

AJrtr SarrlrpaH[g ùopM, rd Ha ra6aprrrbr rIJIr{T.

Vcu;ru-e Ba11r4paH1rff onpe4eJlser Kogcrpy1çql{rc npecconoli qacrrr

Marlurrbl (rueXauUueCgylo, IIIApoMexaI{I4IIeCHyIO I{JIII I[ApaBJruqeCHyrO).

Ha ren[suHe yCI4JII{fl, HeO6XOAIIMOTO AJIfl SaIII{paE1tfl i[Opunr, oTpa}Ita-

IoTCf TexHoJIor.l4qecfiUe peffiIIMbI ilnTbfl") CBOûCTBa nepepa6atuBaeMor'O

MareprraJra, KoHcrpyr{qlllfl abopMbr r{ MHorIIe Apyrue saHropor upoqecca

lu"oi. Maurrana è ue6otimuM ycr{Jrr{eM Banr{pa'rrfl Soprunr rpe6yer

ilprr paapadoTne TeXIIOJIOIIIqeCKOTO peffiLIMa JII4TLfl OCO6eHHO Tn{aTenE'-

Horo aITaJIIIBa l lpoqecga {opuOnaumfl l  a rax?fie xoporuo orpa6oraunoii

TexHorroruqeçKoù OCHaCTKI{ (.nurleaoù {opunr, I4I{E(eKqI4OIIHOIO COIIJIa

I r  r .  Â . ) .
Vcranue, Eeodxo4lrMoe AJIa Barrrrpaulrfl Sopuu P.un, onpe,qeJrflercff

paClpeAeJIeIIIIeM AaBJIeHufi B {oprrae, I{ IrpI{6;IIIX{eIIHO Mo}I{eT IOACTIIITLI-

Barbcfi rro sopuyle:
Pgan: PoS& (vrr .6)

3Àecr, Po - AanJreurle Ha Bxo4e n {opuy (4anneuue {opuonannn);
S - nroqa4b Jrr{rb.E; k - noa$Qrrqrreur' orrpe4eJrfleMr,rft r'I3 saBllcu-
MOCTIiI

R
, ro : J

0
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r4e I (r) - Syuxqran, o[rrcbrBarotq,afl nepera4 AaBrreur.rfl rro AJrrrHe {opunr;
rR - pa4lryc Aerarru; r - texyquïi pa4r.ryc.

l{ccne4onauraa rrpoqecca Sopuooauu.s repMo- lr peaKrourracroB
loHaBaJItrT, uro nporrnocrHble cBoi{crBa raa4e.nui.r ïB MHorr4x Marepr4aJroB
r.rMelor xopour{e ilor(aaareJlr4 rrpu AaBJrenr{.rrx Sopuonanufl Ao
50 Mu,ln2.

Pacqer ycunufr. BarrupaHrr.E nponoAflr r{a cpeÂHrre AaBJrerrr{.a e froprlre
ts npege"Irax 25-35 Mnln2. Coa4anrae yl{aaarrHbrx cpe4Hllx gan.renr,rft
ocyrqecrBil.srcr uyîeu yMenr,rrreHrrff AaBrreHr{.fl a Sopue (c6poc ganteuun)
B MoMeHT ee BarIoJIHesmg mmE eqe Ào rroJrHoro BarroJrnelrl{fl. Ecnu 4a-
BJreFrue n Sopue He yMeHÉ,uaror, To nocJre BarroJrneHr{.fl i[oprulr s Hef,r
paaBr{Barorcg Br,rcoxl{e AaBJreHr{fl, Koroplre coaÀaror donr,urrae paclop-
Hbre ycr4Jllr.g, [peBbIIIIaIorqI4e ycI4JILI.a Sarrr4rpaHrl.fl MaIIII{HLI. B arou cly-
qae Sopua lro?fier pacr(pbrrbcfl.

Xo4 uo4nnlfiHoit rrurr,r ,qJrrr Ha)fiAoro rr4rropaBMepa Marnrrur,r onpe-
AeJrr{eTc.fi TaK }fle, KaK II UrOtqaAF, trr\l"tbtr, accopTrlMeurou ua4elufi.

Ifau6orr,uee paccro.EHr{e Me}r{Ày rrJrrrraMr{ cBflBaHo c xogoM rroÀBr{H{-
uoù unratnr. MaHcuuarr,Hafl Br,rcora {oplrsr, ycrauaBJrr4BaeMafl Ha Ma-
lrtr{He, onpeÂeJuer r;ry6uuy (rrrcoty) rraAeJrr{fl. ,I[,.na creua rny6oxoro
r{BAeJrrr-s rpe6yercn olpeÀeJreHurrii xo4, aanucarquri or Hon{urypartrrdr,r
megervtx. Halr6onr,ruee paccro.flHlre Melr{Ay rrJrr4TaMr{ r4 xoÀ rlJrrrrhr.olr-
pe4eJr.rrror rraxcldMaJrbuyro Br,rcory rraAeJlr4.tr, Koropafl Molr{er 6r,nr no-
ryqeua ua gauHori Marxr.rue.

Paauep {oprur,r onpeAenflerc.fl paccroflrrrreM Me}r{Ày rrrrr{raMr4 u Boa-
lro]r(Hocr-flMr{ ero peryJrrrpoBarrr{fl. tr{arorosreulre paalurrubrx Iro Br,rcore
uo4e,;ruii ua o4norî Marrrune rpe6yer rlaMerreHrr-fl paaMepa Sopuu rro Bbr-
core. flpanrrJrbHo ycranoBJreuHafl Ea Marrrrrue BeJrr{qrrna peryJrrrpoBxr4
paccroflHr{fl Me?r{,qy rrJrrlraMr{ conparqaer Bec ùopMT.r, odrerqaer ee snc-
rrJryararlr4ro r{ rloBbrlllaer HaAe]nHocrr, B pa6ore, TaI{ KaK rrcrtJlloqaer
ueo6xo4uuocrb npr{MeHeHrr-rr crrerlr4aJrbHbrx npor(Jra4ox, Koropbre Moryr
Bbrauarb rrepenocri 4eraleit Qopuu rr, cJreAoBareJrbrro, paaHoroJrrrlrrn-
H0crb ornr,rnaeuori ÂeraJrI,r.

Eclu ilpr4 pacrrere BaAaIorc.s uau6onsurrana paccroflHrreM Melr{Ày
uJrrrraMtrrI paccqrlTritsaercn.xoA rrJrlrrbr. fIocnonrxy ETr{ rrapaMerphr Baar{-
MOCBfl3aHLI, rrpu pacqeTe MOIIIHO SaAaBaTI'C.fI TaK?I{e XOÂOM uO4nflXtrfOft

lJrr4rbr. B arolr cryqae paccqrrrblBaercg uara6oJrbrrree paccroflHrre Melr{Ay
I r.rrr{TaMr{. Peryrra p on H a paccr ofl Hr{fl Me}r{Ay rrJrrrraMrl o6r,rsH o cocraB Jr.seî
0,3-0,5 ot nan6o.nr,uero paccroflHrrfl Melr(Ay rrJTr4raMrd.

Paarvreprr rJrr{T rrpeccoBoù qacrr.r ilrarr,esoù Marrrr{Hbr orrpeAeJrflrorcff
trrrcJroM KoJroHH I{ I{x pacIoJlo?r{eHrreM, AIlIaMeTpoM noJroIIH II paccTofl-
rrr{eM Me?r{Ây HtrrMr{, Honcrpynltrr4eù xpenemnbrx rrpr{cnoco6.neuuii Ir BeJrLr-
'rr'ruoii rtreHrprrpyrcrqrrx ornepcrzË.

B ueHoroprrx rryqaflx rrapaMerpF,r rrpeccoBoii qacrr{ ynrznepcanrnoft
.nurtegoù Marul4Hbr He Moryr noJlHocrbro yÀoBJrerBopllTË r(olrxperubrM
ycJroBr4flM nepepa6orxu. Haupnuep, npr{ r4aroroBJreHrrrr ronr{ocreuHbrx
rtrrrra, mxaSon AJrfl xoJro4rrJrr,HrrxoB rpe6yrorcn 6onr,urue rrJrorqaAr,I
Jrr{T6fl u Buasr4Terbnble ycrrJrrra aanr{panl{a, a o6reu orJrr{Bnlr npl4 aroM
ocraercfl ne6ontrurau.



Handonee [pocrbrM ra drrcrptru cnoco6om y4oBJrerBopeHr[ff rrpol{3-

BOÂCTBeErrblx SaAaILflBJIfleTCfl COSAaHIIe TI4IIOBOTO pflAA npeccoBLlx
qaCreit U nOMtrOrroBHA I{B nlrX rpe6yeMoro TI{nOpaBMepa MaIIIUH' T. e.

nprrMeneul{e npIIEqL{[a arperaTl{poBallntfi. flpra arou MaIIIIIHI'I npoerTll-

pyror C TaKI{M paCqeTOM, qTO$LI AJIfl HeCKOJIbItI4x TII[OpaBMepoB IdI{E{eH-

ilronunrx sacre? r4IMeJIocb HecHoJrbr(o rnrlopaaMepoB rrpeccoBbrx qacrel:i'

BBauMHoe coseTagl4e KOTOpÉIX IIOBBOJISST C9BAaTL 6Onr,urOù Ha6Op BapI{-

.AHTOB JII4TbEBIJX MAIUIIH.

S 4. TEXHOTOTI,IIIECKUE OCOBEHHOCTI,I PAFOTbI

JIUTbEBbIX MAMITH

Pa6ora JrrrrbeBofi MarrrùHbr B pgffirrMax urrlr(eaqtrIr.

TepMorrJracrbr rrptr JrurËe troA AaBJreHrreM rrorra4aror B xo-

.JroArryro ùopruty. Oxnax4eur.re II cBf3agtras C erIIM yca46a Marepl{aila'

a TaKlr(e ûocTyIrJreHr4e rroBr,rx [opqrrii MaTepIraJIa r{B I{H}r{eKIIuoIrHoro

rllrJrrrEApa o1rpeAeJIaIOT XapaHTep I{SMSHeEI{fi AaBJIeHI{f B JIIIIËeBOIi

{oprrle r ueprao4 {opuonanufl IIBÂeJIuiil. flocne oxJIa}fiAeHIIg Marepl{alla

B JrrrTlrr{Ke noCryIIJIeEue I{OBrIX Ilopquit Marepl{aJla vg IIIIJII4HApa

n sopruy npexpaqaeTcfl., trr AaBJrerrrre B ÔopMe traAaer. Ecnra 4anneune

BIrplrcKa cHI{MaeTcg Ao ToIo, KaI( JII,ITEITI( IIOJIHOCTT K) SACTbIEeT' TO

.currx(errrde AaBJIeHrrfl B ibopMe ycfiopfleTc.E a3-3a qacTr4qnoro BhITeKaIII{.fl ;
MareprraJra raa {opun, flocne oxJra?r(Âerrrdff rr BarBepAeBarrnfl rraÂeJrrrs 

I
{opua pacnpr'rnaercff rr roroBoe rl3ÂeJlr{e rlsBJlexaercfl. I

Jharlennre froprtlrr AJIS repMonJlacroB ofiLIsHo oxJlarfiAalorcff BoAoù. I
Peanroulacrm, naodopor, ÔopMyrorc.É B odorpeBaeMoii ÔopMe rrpu

reMneparype 760-210" c. flocrynarcrqrrù rr3 r{H)fiefirlrrogEofo rlrrJrr.rHÂpa

B ùopMy MarepuaJr AoIroJrEaTeJrr,Ho HârpeBaeTc.E, npoxoAfl rrepeS JII,TTTII{K

r4 rroJlocrr, odorpenaeuofi Qoplrrr. Xapanrep IIsMeHeIII4f AaBiIeIII4fl B

d opue onpe4e JIfl erc.ff npOqeccaMII HarpeB aHIIfl II orBep)fi ASHLIfi Mâre p1aaJI a'

a Tar(Ere [ocTyrlJreHr{eM HoBbrx rlopqutr MaTepuaJIâ rr3 I,IH}IieHUI{orrHoro

qrrnrrgÂpa. Harpenanrae II orBepffiAegl{e Marepl4aJla B JIIIIHI{HS upexpa-

qaer rrprrrox B ÈopMy HoBbrx KoJrr{qecrB MareplraJra r43 r{Irx(eHql{onlroro

rlr4.1 r'rHÂpa,

fl,uarpauur,r ïrBMeHeHrr.E TeMrreparypÉr MareprlaJra B Teqenue rlrrr(Jra

JrI4TÉ,fl, rlaqanafl OT BaIpyBI(Irt ero B I4IIE{eKqIIOHI{LIii qIIJIUEAp.rr HoIIqafl

cr,eMoM rorogoro vIa1eilvfr, rrogaBagr,r Ha p1ac. vII.2. Toq1a '1 xapaxre-

ptr3yer reMlleparypy MarepIlIaJIa IIa BXoAe B I{HÈ(eRqIIoHI{bIft qIITII{IIAp.

Ha yuacrnax 1-2 v 2-3 MarepIIaJI l larpeBaercf l  ro Mepc [poxolI{AeIIILg

IIo quJrrrHApy. Bo BpeMrr BtrpbrcKa reMrreparypa Marepr{aira [prr ABr{ffie-

fluu cepes corlJro Bospacraer (yuacrxu 3-4).

Tervureparypa repMopeaRTI{BEOIo MarepI,IaJIa IIo geP9 Ilpoxo}fiAe}Illfl

no ÔopMe yBerusuBaercff (cililournafl' Irurnrrfr 4-5). B Soprue Bo BpeMfl

orBeplr{AeHIIfr l4'BI{eIIufr TeMtrepaTypa IIoBÉIIlaeTcfl eqe ooJIf,IIIe (0IIJIOIX-

trbre Jrr{HI,II{ 4-5, 4-6, 4-7 trOKABbIBaIoT trSMeIIeHI4e reDIIIepaTypLI

B paSrurrrrbre MoMelrTbr BpeMeHtr).
IIIrpuXOnr,ruI4 JII{III{flMI{ IIOKaBaHO I4SMeHeIIue TeMnepaTypLI TepMO-

11ragr11qecxl1x MarepI4aJIoB BO BpeMfl qIIfiJIa Soprr.ronanun. B erOu cly-
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rrae Mareprrafi B ùopMe oxJra?r{Aaercs (mrpuxoBbre Jrr{Er{tr 4-5, 4-6,
4-7 lottaqr,rBaror trBMerreur{e reMtreparypbr B paBJrrrqn[,re MoMetrTbr Bpe-
MeHr4).

trllaMenen[e AaBJrenrrfi Bo BpeMfl qur(Jra $oplronauus uoxet 6nrr'
rrpe4craBJrerro Ar,rarpaMuofi <<4auenr4e - BpeM.E) (pnc. VII.3), Horopan
IrJrJrrocrpûpyer rraMerreutre AanJrerrr.ra n ognoù r4B rosen {oprurr. VqacroH a
coorBerclByeT xoAy tropmrrfl Ao coBAarrr4ff AaBJrerrrrfl Ha Marepu aJr.

Prac. VII.2. ,{,narpamau rraMerreurrÂ TeMneparypr,r MareprraJra trptr Jrurbe
troA AaBJreErreM TepMotrJracToB (rtrTpExoBbre rfirlItrt) rr pea(lotrJracToB
(cruromuue ntrHuu).

Sauornenue {opun (yvacron 6) conpono}r{Aaeîc.E troBr,rrtreurreM AaBrre-
nu.s. rlocre rroJrHoro BafloJrrreur4fl {opurr (yuacrox e) 4anleurae B Heù
rrpo4orr?r{aer BoapacrarË u Mareplran n Soplre ytrJrorrr.flercn (yvacron e).
Orno4 r,rirx(exquoHHoro iloprurrff B r4cxoArroe rroJrolr{enne BÉrgËIBaeî
cna4 AaBJrenrrfl B {opue (yvacron ô). Ilocle oxJra}fiÀenr{s rnrnraxosoË
crrcreMrr r{ Marepr4aJra B rroJrocrrr Qopurr ttpor{cxogtrT AaJrr,HeùIuee yMerrb-
ruenrre AaBJrenr{fl (yuacron e). ,{,uarpaurlra rrocrpoena AJrff trpoqecca
{opuonanua repMorrJracroB s rrarF,enoli {opue, ycranon.nennofr Ea
Marur4rre 6ea upegnaprrreJrbuofi rrJracrr{r(aqurr Mareprrana (Hpzaaa 2).

Illrpraxoru flor{aaarra ra )fie ArrarpaMMa AJrfl Marur{rrbr c npe4BaprrreJrb-
nofi rrJlacrrrnaqueù MareprrâJra (xplrnan 1). Ornuuuenr ee flBrrflercnI
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oTcyTcTBrre BpeMeHIl XoJIOcroIo xoAa IIopuHtr I,ILfi IlepeMeq,eHl{ff rpaIIyJI

Ao COBAaHnfl AaBJIeHII.fl. floCHolrHy lloprueur' Iarru qepBEK B MaIIII{Hax

C npeABapr{reJrr,Hoù IIJIaCTI4KaIIIIeii ConpIIHaCaeTCfl HerrOCpeACrBeI{Ho

c pacrrJraBoM, ABrr?r(eHI{e IIopIIIH.fl IIpaKTIIqecfit4 oAEoBpeMeHHo IIepe-

Aaerg.fr MaTepIIaJIy. Sauonneuue $Opurr II CROpoCTL IIapaCTaHI{f AaBJIeHIrtff
yBeJrr{qr4Balorc.f l . ,{ ,anlenue Bo BpeM.s (poplronanufl  coxpaHflercf l  rra

rrocroflHrroM ypoBHe.
I4aueuerure AaBJIeHIT-fl B Torrnax Qopurr, yAaJIeHHLIx 1ra paBruqgr,Ie

paccToflHl{f l  oT BnycKHoI\o oTRepcTI4,g' HeoÂIII IaI(oBo (cM.' HaIIpIIMep'

xpunrre 1-3 sa puc. VII.4). l laÀeuue AaBJIeHI4.f l  reM 6oJrr,ue' rreM Aarb-
ilre or orBepcrr{f pactroJlo-
?rieH paccMarprrBaeMbrii y.ra-
croK {opMbr. 3ro o6osc]Jrrercn
TEM, IITO N 6ONEE YAAJIEHI{I,IE
TOqHrr saTpyAlreH lrplrror( Ho-
Br,rx uopquù Marepl{ara AJrfl
I( OMrreHCArtrr{rr yMerrblrleIrI4tr
o6lbeMa MarepI4aJra, BI 'rBBaH-
Horo ycaAKoù. tr4auenenr.te

AaBJrerrkr fl rrpu i[opltonaulrra
6o.nee HarJr.flÂHo rrpe4craB-
JrfleTc.fl B TpexMeplrbrx Koop-

Ar'rHarax. Ha pr. lc. VII.1+ 'no-

KASAHO IIsMEIIEIII4E .IIABJIE-
rrr4fl B Jrl4rbeBoit Sopue. fIo
Mepe sanoJrFrelrl{fl tfoprvrrr 4an-
JreHr4e Ha BxoAe n (fopuy ra
B HA}fitrOii TOqKE SAIIOJIIIEH-

Puc. VII.3. ,Il,llarpauIvtr (AâBJrerrlre - Bpe-
NI.Â)):

-7 - ÂrÂ .'luTbeBofi MamrrHbl c npe,u'Bapr'rreflbHoii
nJracruriauiloii; 2 '- EJrtr f iurbeBoù MaurItHbI oe3
npeÂBapureJrbHoù nfiacrftfi aq[r4'

noii qacrr{ Soprrar,r Bo3pacraer. B roqHe an, coorBercrByroq'eù

BpeMegrr BarroJIHeIIII.fl T1, ÔopMa BarIoJIHeIIa. llponogA Ceqegue IIOBepx-

u-OCru A1, b1, Cy dt, €L, a2, b2, C2, d2, e2 IIJIOCKOCT'f lMI{I I IapaJIJIeJIb-

Hr,rMr4 rr;ocHocrll POL, rtonyqr.rM paclpe4eJreurre AaBJreHrlfl B ÔopMe
B r(alr{Ablii MOMeHT BpeMeIIII B rerlenl4e B6ero Ileplo4a sanoJIHeHI{fl

Soprrlu. TOsKa b, COor:nercrByer MoMeIIry SaIIoJIHeHI{fl Qoplft,r tt,'

TOSKa cl - MoMeHry HapacTarrl4f i  AaBJreHrrf l  T2' TOqKA -dt 
- MOMeHry

BbIAepHr(r4 troA AaBJIeHT{eM T3. TOqXra a2' b2' c2' - . . .  . '  QrD bD Cn XapaKTe-

pr4syror 9rI{ }Ite MoMeHrbI B Apyrrlx yqacrxax Qopuu.
- Ec.tu 3Ty A[rcpy pacceqb rrJrocKocT.sMr4, rrapaJrJreJrbHbrMr{ rrJIocfio-

cTil, POT I rroJryrrr4M Kaprr4Hy r4sMerreHr{fi AaBJrerrrrfl u oupegenenÉoit

{uxcraponauHofi rosne ts reqenrle Bcero qr4xJra ÔopMoBaHt.fl'
TaHuu o6pa3oM, rirB Ar{arpaMMbr cJre4yeT, qTO Kpr{Bhre r{BMeHeIIIIfl

ÀaBJIeHrrfl oTJII4qaIOTCfl TpeMfl IIepIIoAaMII' COOTBeTCTByIOq,I4MI4 3atrOJI-

HeHr4ro sopurr, Hapacrar{urc B rreii AaBJreHrdfl rr crraAy AaBJIeHI,LIL
flepnrrïi [eprroA xapaRTepr{Byerc-tr ilocJIeAoBareJrErrbrM SarloJrlreHrreM

{opurr uateprâuooa, EaxoAflrr{r4Mcfl B BflB1oregyceM cocroflrruu. Bro-

poi,l nep"o4 Haquuaercn IIocJIe BatroJIHeIII{fl So_puu I4 oTll{saeTcq troBbl-

rrreHr{eM traBJreHLIfi BO BCeX roqRax sopurr. B aror fleprroA B ÈopMy
rdB rrglr{eRIII{OHHorO qIIJII4HApa noA AeiicTBI,IeM BHeIUHS1'O AaBJIeHIIfl
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Puc. VII.4. !,lrarpanrlra rraMeuerrrrÂ AaBJreurrff
s fiurbesoù (poplre n upoqecce (popuooauun:
,-t - HpuBbre rraMeHelrtrfi [aBJreHu.E B pa3m4lrrrbrx Torr-
ç{ax QopMÉr.



Ilocryflaror HoBr,re tropIIuE Marepr{aJra, BblsblBarotr{rde ynJrorrreHr.re u ro-
Br,rlreHr{e [âBJreEr4.E rro ArIrlHe soprunr. Tperufi nepr{oÀ xapâHrepr4syercr{
yMeHbrneHr{eM AaBJreHr{.s rro AJrrrHe {opmu. trllalreuenrae 4anreuuii B gror
uepiloA rar(Ere otrpeÂeJrflercfl coorrroilrer{r4eM npr{ToKa HoBbrx r(oJrrrqecTB
(nopquii) Marepr{aJra n (Bopruy r{ rrBMeHeHr{eM cpeAlrefr reuueparyprr
Marepr{aJra (uo odrerrry), ero yca4xofi, a raax(e paaMepaMrr r{ noHcrpyr(-

queù {opurr.
Paccuorprau no4po6uee rroBeÂe-

Hr{e Marep[alra Bo Bce Tpr4 EasBarI-
HI'IX [epIIOÂa.

I I e p r a o 4  B a r r o J r H e H u f l
{  o  puu.  Sauo.nseune paarr tq-
Hbrx rro xoulfzrypaqzra JrrlrËeBrrrx
{optrr upoucxoAnr B JraMr4rrapuoM
pe?{IrMe. JIvuwn reseHufl pacnJraBa
Brryrprr {oplrrr Aorr}r{Hr,r 6rrrs ue-
ilpepr,rBHr,r Ha npoTfl?r{errr{r4 Bcero
leprroAa aarroJruenr4.fi. Ha xapaxrep
ABIr?I{eHr4fi SHarIUTeIbHO BJII{fleT

pacrroJro?fierrrre Jrr4Trrr4na. flpuur,r-
Kalotrure x crer{KaM {oprurr cron
B ABlrlfienrrr ne y.iacrBylor.

B odrqeu cryrlae 11plr BanoJrHe-
IrI{r4 JIarËeBoù Sopun pacrrJraB rre-
peMerqaeTc.ff rryTeM trocJreÂoBaTeJrË-

Puc. VII.5. Cxeutr Anurr(enuff Ma- Horo pacr'flrr4BaHr4ff {ppoHraJrBHoI4
reprrana trpr r"oonrd"""-""r"tuôft ITJTeEKI{ 4 v nwgawlrlBanr{.ff rroBbTx

Qopuu: n0pqua MarepIIaJIa I{3 MeIIee IIOA-

a-crrcoonr,moficf iopocrr ' Io; 6-e6ottt ' -  BI{}I{HLIX CnOes 2 MATepI{aJIa y CTe-

ig 
""Ë"in*""t'"#i*t, 

, - Melree noABrIE(EbIe I*T - 
7 . xoJIoAHofi {oprrau (ptc'

ônou-uàrepuâuâ; it - nonnu Mareprrarra; VII.5, a). ,(alrueftruee npoABrrxe-
4 - Ôpo'rar'''âE rure'r(a' 

rte paitroanu tro foprue coupo-
BO'I{[AETC'I HAPACTAHIIEM NABJIEEI4fl

B rorrne r. 3ro yBeiluqeurre AaBJreHrl.E paarJrax{rrnaer odpaaooaBrrrrlecn
BoJrrrbr J. IIpn Me4JrerrrroM Teqeuuu lroBepxuocrrrr,re cJrorr Moryr oxira-
Ar/rrbc.fl rr na I[3ÀeJrI{r4 OCTaHyTCfl CJIeAÉr trepasrJraÂrrBrrrrlxcfl BoJrH.

B rex c"{yqaflx, Kor4a Jrrrrur{K pacrloJrox{err B HarrpaBJrenrrr4 reqeHr{fl
Marepr4aJra, xapaKrep 3âIroJrHeHrltff {oprrarr 6y4er ranuu. IIpr ABr{?fieHr{a
Marepr{aJra c 6onr,uroit cKopocrbro BarroJrEeurre {opurr rrporrcxogrdr
He crrJrorlrnr,ru $pontoM, a B Br4Ae orÀeJrnnoû ueupepr,rnnoit crpylinu,
fioropa-fi, xaorrrqecnr4 BaBr{xpfl.scb, BarroJrH.fler {opuy (puc. VII.5, 6).
flo nrepe BarroJrueurrfl {opnu or,qeJlbnr,re yqacrnrd crpyrr (cBapr4Barorcfl).
flocne roro Har( {opua BarloJrHlrlrcfl, AaBJreHrre rroBbrrrraerc.fl r{ pacrrJraB,
oxJralr(Aaflcb, rrpl'Iodperaer xon{rarypaqrrrc rnyrpeuueiï uacru {opunr.

Xaparrep reqeHr{fl TepMopear(TzBuoro Marepr{aJra nprr BanoJrrrenr{rr
{oprrlu BaBr{cI4T Tan?fie or Mecra pacrroJro}r{eur,rd rururrxa Ha rraAeJrrrrr.
llpn pacuoJro?fienr{I{ Jrlrrur4r(a Ha roprle vl1\erutr BarroJrHeur{e rrpor4cxo-
Ar4T rryreM BnpbrcfitrBaur.rff crpyr,r Marepr{aJra, cryuafino,pactroJrara-
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roqeùcfi B rroilocrr4 {opuu. flo rraepe yBefluqeHr.,rs AaBJrerrr{ff n {oprue
orÀeJrr,Hbre cTpyrr (cBapr4BanTcflD B MorroJruTHoe r,I3ÂeJrr4e,

Hau6onee dnaronpznrrro AJrfl BarroJrnerrrrff Kpynuoe ceqeHlre Jrlrrbe-
Boro RaHaJra Ir Btrycnnoro orBepcrug. Vne.nraqerr4e AJrrrrrbr JrI{THrrKoBbrx
KaEaJIOB trOBbrrrraeT corrpoTr{BJreEr{e leqellulo MaTepuaJra.

OcnoenbrMr4 {aHropaura, BJrr4fl rotrIr{Mr{ Ha BatroJrueHrre {oplrr,r, flB ilfl-
rorc.fl BflBfiocrnbre csofrcrna r{ TeMIrepâTypa pacrrJraBa, peffirrM lrpunJra4Ër-
BaeMoro ÂaBJreIrn.E, reoMerpr{qecKr4e trapaMeTpÊI tr3ÀeJrrrfl , KoEcTpyRqr4fl
r4 reMneparypa Soprvru. Brzgnrae reMtreparypu {opurr Buacurerbuo
yMerrbrrraercg rrpu yBeiluqenl,Itr cxopocrr,r BârloJrnenlr.fl. B rex cJryqaflx,
Hor4a Soplra noÀorpeBaerc.E c rroMorqbrc repMocrara Âo Blrcofttrx reM-
rreparyp, ycJroBûfl sarroJrHerrr4fl odnerqarorcfi., a AaBJreHr,Ie AJrff SarroJrrre-
uua $opuu rrourrlr{aercfl.

flpra nurr,e peaxrorrJracroB rroBbrrrreur{e reMtreparypbr JII,Irbeuoit Sopunr
SHaqr4reJrbHo odnerqaeT saIIoJIHeHtrre, Ho no raa6exaErre orBepmAeHafl
Marepr{aJra rpedyer rafi}r{e yBerrlqeHll.fl cnopocru àanorueHra.fl.

Cropocrr ABrrEreHtrfl MarepuaJra rro Jrr{rËeBoû $opue B rreprloÂ ee
BarroJrHerrlrfl BoSpacTaeT c uoBbrl1reHrreM crerreErr rrpeABapr.rreJrbrrof o
clr{arr4fl Marepr{aJra. ,{nn aanonHerrrrfl JrrrrbeBÉrx {opu paanzquofi reo-
Merprrrr neo6xo4raur,r paBHLre cKopocrr{ JrtrrË.fi. Or[opuneuue roHno-
creHur,rx 4eraneù rpe6yer 6onee nrrcoxrrx reMrreparyp Mareprrana u {opu r,r
6onee sbrcoxax cftopocrefi, veu gna 4eraneft c 6onrmefi ronqrauoû crerrr(r{.

flpra 4nuxeur{r4 MareprraJra B nlrrresoù Soprue rro ypoBrrflMr pâBHo-
yAaJreHIrbrM or Bnycxrroro orBepcrtrff, B Eeii paBlroMepuo rroBbrrrraercfi
AaBJreHr{e B BarroJruerrnbrx Marep\raroM ceqeHz.sx. Ha prc. VII.6 trona-
Barrbr rrocJre4oBareJrbubre ârarrÉr BarroJrueurrfl $opurr (runuv I u 2) u pac-
rrpeAeJreur.re AaBJreur4ff rrocJre BanoJrHerrrrs (;rranran 3) n pasrlrsnbre Mo-
Menrbr BpeMeurr B MexauuaMax Marrrr{Hr,r ra n Sopue (o - b - noreplr
AaBJrerrufi B rlr4paBJrrrr{e, b - c - B l{H?fienqrroulroM lllrJrrrrr4pe, c - d -
B corrJ le,  d-e -  B Jrr r rHr{xosof iBryJrKe,  e- l  -  n  {opue).

Bsrconrae AaBJrenr4.fl, paBBrrBaeMbre Ea BXoAe B Jrr{rbeByro {opuy
rr tro ee AJrrrHe [pr,r reneu[r,r MarepaaJra B rreptrog BarroJrnenrrfl Sop*,
rpe6yror Br,rcorrrx ycrttrufr. Barrr{par{r{ff foprr.ru. flocle BarroJruenr4fl ÂaB-
Jreur4e n Soplre Br,rpaBrrr{Baerc.E rro ee AJrr4rre, rrro trpnBoÀnr H ueo6xo4r,t-
Mocrlt eule 6o.nnurero ycr4Jrr4fl ÂJrfl yAepx{aunr Sopubr B saMKHyroM co-
crotrnvrn. Taxraiu o6paaou, ycurilmfrt Boanr{Krrrr{e rrprd BarroJrHeuuu {opur,r
(xan cre4crBl,Ie ruApoÀr{rraMrrqecxoro ilpoqecca BarroJruenur $oplrrr),
orrpeAeJr.fiIor ÀaBJreur4e, rrprr Koropou {opuyercfl MarepraJr. Oguaxo
4rn $opuoBatrr{.fl mzge:r.mfr. yÂoBJrerBopr4reJrbnoro RasecrBa Bbrcorr{x
4annenrafi qacro Ee rpe6yercr. ,{auenue, rreo6xo4uMoe n neprao4 {op-
MoBarrrrfi, odrrsno HaMEoro Meublrre qanleuuii, rpe6yroqvxc.rr AJrtr Ba-
rroJrl{eHr{fl Soprrau. ,{ra roro sro6rr ocyrqecrBrrrr {opmoaanrre ÂeraJrr{
npv AaBJrentrtr, AocîaroqHoM Ar.fl nepepa6ornrr coorBercrByroqero Ma-
reptraJra, nocJre sanoJrneur4.fl {opnru BBoÀIrrc-fl olepaqr,rff c6poca ÀaBJre-
HIrI.fl , I(OTOpAfl SaHJlroqaeTc.fi B yMelrbrxeHurir AaBJreHr{fl nocJre Aocrr4}r{eHr{.s
orrpeÂeJrenrroir ero Berr.rsr4nÉr.

B pe)fiuMe padoru Marrrrrubr co c6pocou AaBJreHlr.E BarroJrueHrre
lurresofi {opuu MareptraJroM trpotrBBo4rrrcfi Ha Bbrconoft cnopocrlr.
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@ opuon auue r{BAe Jrrrs trocJle B arroJrneHuf rurren ofi rfopuu ocyqecrB Jr.aer-
'c.ff rrprr MeHr,rrreM I{aBJreEr4r{ (rltrun 4 na pmc. VII.6). O,4uaxo u npr{ HaJrr{-
vuu cdpoca AaaJlerrr{fl yxe B rreprrog aarroJrlreulr.fi Soprr,ru B pflAe cJryrlaeB
rroryT pasBrrrbcrl TaHr4e Br,rcoHr4e AaBJIeHT{.fl, KoTopbre cMoryT orKpblrb
.irrrrbeByro ôop"ry, qro flpr4Bo4rar x odpaaoBarrr4ro o6ros Ea rrBAeJrI{rI.

,{ra ycrpaueurr.fl ro4o6uux ssJreHuii rrpuMeu.sror qLInJr BanoJrne-
nran {opurr c peryJrrrpyeuoii cxopoc:rr,ro. B aroM IIr4r(Jre cnopocrt' tro-
'cTytraTeJrbrroro ÀBrrlr{eHr{fl qepBflHa peryJrr4pyeTc.tr IIpn ero ÀBI4?r{eHr4r4
nyîeM rIBMeEeHurr pacxoga ?+(r{AKocrI[, no4anaeuoft B rlrApor{LrJrrasAp.

p

APu.c

ADt Q
APx t

Puc. VII.6. f,narpauuu uBMeHeÉtrff AaBJlerrtrs B trpoqecce JII4rbÊ:

7, 2 - trpil. sanoJrHerrrr[ ôopMbr; 3 - nocJre sanoJrHeEr.r.E ÔopMbr; 4 - BblÂep}Itfta rioÂ AaBJreHrreM.

B raxou pexr,rMe cr(opocrr, BarroJrueHr{.fl Sopurr MarepuaJroM Ha o[pe-
.qeJrenrroM yqacrne yMeubrnaercs. 3ro [pr.rBoAr4l r( cnr4]r{errr{ro rpe6y- i
eMoro ÀaBJreHr{E lra BxoÀe B Jrr4rbeByro {op*y rr uo ee ÂJrr.rne. B peay.nl- |
Tare BeJruquÊa yc\urtrfl., ueo6xo4r.rnaoro AJrfl yAeplr{aur4.fi {oprr.lu n t
SAKnI,ITOM COCTO'IITI{II. VMEIIbIIIAETCE.

Î4coonuaouanrae c6pïca AaB Jrerrufl rr peryJrr4p-onann.fl cxopocrr{ BarroJr-
rteHI4E (foptuu troaBoJr.sror Marrrr{He padorarb B pe}r(rrMe caMoperyJrr,rpo-
Barrlr.s. B erolr cryrlae B BaBrrcl4Mocrr4 or Beca iloryqaeMËIx lrs4errarî
rr c yqeroM cr4rrraJroB ctreqrraJrr,Hr,rx Aarqr4HoB rrporrSBoÀr.rTcfl peryJrr{po-
Baurre rrapaMerpoB AaBJreurr.fi B MoMeHT aarroJrneur{fl r,r $oplrooauzn.

B HaqaJre padorm' 4o BbrxoÀa Ha cra6urbHr,rù pe)fir{M Jrrlrb.fi
MaLIIr4rHa pa6oraer 6ea C6poca ÀaBJreHr{g, C BbIConr{M AaBJTeHr4eM Ba-
no;rueuua. flpra loilyqeurdr4 rrBAeJrr4.E 6orrruero Beca Aarqunr{ Beca
rl aoHrpoJrfl pacr(pbrrnr {opnau Aaror RoMarr/[Ér Ha c6poc AaBJrenrrfi.
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flo4o6nnre KoMaEAËr uoÀarorc.ff rrocJreAooareJrbno B Ka]fiAoM qrlfiJre.
flplr arou BpeMfi c6poca AaBJrenrrs B Ka?fiAoM rrocJreÂyroq,eM qr.rRJIe
yMeur,rrraercfl. Tan nporncxo4rrr Âo rex trop, rroxa Jrr[TbeBaff {opnra
rrepecraner pacnpr,rBarbcfl B qr{HJIe BaIIoJIHeErrfl. flocne BToro ÂaBJreutre
Qopuonanra.fl troBbrlrraerc.fl Ao BeJrrrqrrHlr, coorBercrByrorqeù ycrauoBJren-
rroMy tro Becy araJrony. ,{,eficrnutenrnrrfr qrarr pa6orËr Marrrrrnr,r He-
cKoJrr,Ko cJrox{Hee, ItocxoJrbny ee pa6ora KoHTpoJrupyercfl AottoJlrrrl-
reJrËEo Aarqr4KaMu reMneparypbl II BpeMeHu, noropbre peryJrrrpyror
TeMrreparypy MareprraJla Lr npogoJrlr{rrrerrbrrocrb or4eJrbrrr,rx oneparluit.

f I  e  p u  o g  H  a  p  a c r  a E r , I  f l  A a B  J r  e H 1 4 . s . , { , a n n e u u e  B  p a a -
JrrrqHr,rx roqnax JrlrrleBoft {opurr n 4aunuù [eprloÀ yBernqr.rBaerc.fi
EeoAr{HaKoBo rro ee Arrrrne. Benrasuna 4anneuuii Ha BXoAe r {opruy lr
s caMoii Sopue B aror rrepr{o4 BaBr4cr4T or AaBJreEufi B qrrJrurrÀpe Marrrr[HËI,
caoùcrn Marepr{aJra, Koucrpyrrlr{u i[oprrru rr corrJla, a ranrfie pex{rrMa
Jrrrrbtr. IIpz orou trorepll AaBJreEEff cxJraAbrBarorcfl IrB trorepË AaBJrerrrrfl
B rI4ApO[pIIBOAe, EarpeBaTeJIbHOM UI{JIIIIIÂpe, COIIJTe MarrrtrrHr,r, Jrrrrrrr{-
KoBbrx KauaJrax (foprlrnr ra cauofr rpoplre.

Brrure Ha prrc. VII.6 6rrna npuneAerra AuarpaMMa rraMenerrtrfi AaBrre-
Hrr.fi B ysJrax MarrrrrHbr c rrpeABapr.rrerrsoit rrJracrr4Rarlr4eft (n $opue
Ly B Jrrrrnuxosoù BTyJrHe Lr, y conte Zr, n lrnlnexqtrorruoM qrrJrr{rrApe
Zu, n rra4porlrrJrr[rrÂpe Zu) n uolreur BarroJrnerrrr.fl JrurbeBoû {opuu (xplr-
san 1 - B trpoMe)fiyro.rubrft MoMeHT, KpuBafl 2 - s MoMeHr aauonueuna)
r.r B MoMeEr coagaurrrr Hau6orbmero AaBJrerrua (nprnan 3). B lrolrenr
HapacTaHuff AaBJreHr{.tr ero IIoTepI,l B cooîBeTcTBylonlnx ySJIax Marrrr4Hbt
(APr) uenrrre, qeM B MoMeHr BatroJruerru.E lzrrenoii Sopurr (^P.).

florepq 4ârneuux B ruÂporrpuBoAe ^Ps. u ra ÂPr. u cfiJra4r,rBarorc.E
r{B rrorepr, AaBJreunrr B rrrgpoqrrJrrrEgpe, rpy6onponogax, BoJrorurrxax,
ApocceJr.flx, Hatropnbrx KJratrauax ra 4pyrofi rrrÀpoarûaparype. florepu
AaBJreHr{s B conJre ÂPr." m LP".c oÏrpeÀen.EroTcff ÂrraMerpoM BbrxoÂHoro
orBepcrr{ff corrJra. floebrureHr,re reMtreparypbr cnu}fiaer rlorepu B corrJre.
florepn ÀaBJrenr4.fl B JrrrrntrKoBoû arynxe ÂP.. u m L,P,.B orrpegeJrrrrorcfl
ee gnunort rI ,qrrâMerpoM. yBeilrlqelrrle AJrtrrrbr llrrnzxonofi BTyJrnr{ rI
yMerrbmeHr{e AnaMeTpa trpnBoÂuT r( BoBpacraHtrro trorepb AaBJrerrr{.8.

flouruo roro, qro AaBJreHr4e rrepeÀaercfl B JrrrrbeByro ôopr"ry c orpe-
AeJrerrnÉrMr{ rrorep.flMrr, r{Merorc.ff norepr4 AaBJrenr4.fl s caMoii Sopue (ÂP.. O
u A,Pn. a). IIpu MenbrueM AaBJreurrr{ B ruÀpotrprdBo4e norepr/r AaBJrenr.rfl
B yaJrax MarrrrruËr u n (popue trofiaaanËr xpunofr. 4.

,{uarparurua 14BMeHeHu.E ÀaBJreuu.ff B rlrÂporrpr4BoÂe rrarresor-r rr.ra-
Irrl/rHr,r c IIpeABapr{TeJrÉHoù nnacruxaqraeË MareprraJra npeAcTaBJreHa
na prac. VII.7. Ha yuacrHe Ao roqr{r4 o qepBxn rrepeMeqaercn Brrepe4,
rrporrsBoÀfl BrrpËrcK Marepr,raJra B JrurbeByro Èopry (4anneune B rrrApo-
crrcreMe Marrrrrulr Ba BpeMrr r1 yBeilrlquBaercx). flocle Barrorrrreurrfi {opnmr
ilpoucxo4laT ga.nr,uefimee Hapacraulrle ÀaBJrerrlrfl P s rr,rAporrprrBoÂe
Ao ycrauoBJreurofr BeJrrrqzuËr. flpra arou qepBflK coBepruaer Her(oropoe
rrepeMeqeur,re Brrepe4 (yuacron a - b). B uepno4 Br,rgepxnr4 nepBflKa
rroÂ ÂaBJreHr4eM BEaqeIIve P B rr4[polpr4BoÀe coxpaEflercrr Ha frocroflHHoM
ypoBEe. flocue oHonqannrr BbrAep)nxrr no4 ÂaBJrerraeM (npelrn r r)
qepBflK TroA AeftcrBueM Mareprrana orBoArrrcfi Ha3aA (yvacron b-c).
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fl,annenrae P n rugporpllBoAe lronl4'fiaercfl Ao BeJrrrqrrHnr, neo6xo4rauofi'
.,qJrfl rrJracTrrKaqlrr MaTepr.raJra.

Ornusnrenlnoi.i oco6egHocrbro raxrrx MaInuH ffBJrffercfl to, uto 6na-
roÂapfl orcyrcTBrrro HepacnJIâBJIerrHr'Ix rpaHyJr nepeÀ qepB.ERoM conpo-
'TrrBJrer{rre ABrr}r(eur{Io qepBflKa Menblrre, qeM B Marrrlruax 6ea IIpeÂBaprrreJrb-
uoir unacrunaqr.rrr. 3anonueulre oArrr.rx I4 Tex H{e JrlrrbeBbrx {opu ua ua-
rrrruax c npeÀBapurenrnoù trJracrrrxaql4eii uporaenop.wrcfr. Irpr4 Melrblrrrax
ÂaBJrelrrrflx, qeM Eâ rropmueBbrx Uaur.rHax. B peaynr,rare EToro MoqHocrb
nprrBoAa yMeuburaercff. floetoruy rrpu panuoit Molquocrrr lrprrBoÂa
rra Marrrr{rre c trpeABapr,rrenrnofi rrJracrr4narlueft o6ecuesuBaerc.fl 6o.nr'nran

cHopocrb BarroJrueHr{.e Qopnr.
Ha uaurranax 6ea npe,q-

Bapr4TeJrBrroù nnacrranaqrara
AaBJreHr{e, IIepeAaBaeMoe
B Jrrrrr,eByro ipoprury, Herro-
cTo.frHlro Bo BpeMfl Bbr-
Aeprfinr{ noA AanJrenueu. Ha
MaITII{HaX C [peABapr4TeJIr,-

noii nnacruHaqraefi Bnaqe-
r'ue P Bo BpeMfl Bbr4epffinrt
noplxrrfl lroÀ ÀaBÀerrr4eM
OCTAETC,fl HA IIOCTOflIIHOM

ypoBHe. Bcne4crnr.re aroro
peryJrr4poBaHrre. AaBreIIr4_fl
Bo BpeMfl {opuouanrnn na
3TI{X MAIIII4HAX SHAqI4TE JI I,H O
yrpoqaerc.fi.

flepe4aua ÀaBJrerrrr.fl or
rr,rApoqrdJrrru4pa n Soplry
SaBrrcr4T oT r(orrcTpyKqrrrr

Matrrlrnbr, Ha uaurranax 6ea npeÀBaprrrenlnoft rrJracranaqr4r{ xapar(rep
Hapacrarrr{.fl AaBJrerrr{ff a {opnre n Brraqenl4e P BaBrrcflT or AaBJre-
Hrrfl r.rH?fieKqrroHHoro ropruIr.fl, BeJrl4qr4Hbr rlopqrll4 Marepr{aJra, IroAaBa-
euoli a rrnlxenrlrloHnurii qnruuÀp, TeMrreparyprroro pe?r{r4Ma uepepa6or-
r(rr rr r. 4. Vneruuenrre reMrreparypbr qr.rJrrrrr4pa B BoHe Barpyanr{ ilpr{Bo-
Âr4T K yMeHbrrreHrrro BpeMeHrr HapacraHr4fl AaBJreHrlrfl. Tanoe ?r(e BJruflrrr4e
,oHasbrBaeT IrpeABapr.lreJrbHoe yrrJroTrreHr4e lparryJl u yBeJlllqeHrre BpeMer{rr
fix nporpeBaxrar. Boapacranrre trorepb ÀaBJrelrrdfl B aone Barpyar(r.r nprr-
Bo4rrr K crrrrlr{enaro cxopocrrr Hapacrarrrrfi AaBJreur{.fi. Ha arux ?r(e Ma-
lrrrHax nan6orrmee AaBJreHr{e Ha Bxo4e n {opay BaBr{crlT or Bernsunbr
[p]rHJIaAbrBaeMoIo H noprnHlo ycvrrrffl, BeJIrrqrrHbI Barpy3l(r{, BpeMer{u
sbIAepH{}tI( trOpIIIHfi IIOA AaBJIeIIIIOM, TeMIIepaTypIIOIO peffiI,IMa JIITTËfl,

r(oHcrpyKqr4rr 14H)fier(qr{oHHoro qrrJrr{rrApa, {opur,r r JrarHr{fia. flog4ep-
:ïraurre uocro.ErrHoro ÀaBJrerrr4fl n {oplre B trpoqecce pa6orbr BoBMornHo
roJrr,Ko npra Toquoù BecoBoù AoBr{poBKe BarpyffiaeMoro MareplraJra
v crporoM co6ilroAeuurr rerrJroBoro pex(rrMa Jrrrrr,fl. floaroruy orpa-
'6orHa orrrrdMaJrbHoro rexuoilorr4qecHoro peffirlrMa Ha ranr4x Marrrrr-
:Eax B npor{BBoÀcrBcHHÉ,rx ycJroBr{.8x ÂocrrrraeTcfl TpyArree ra rpedyer
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Pnc. VII.7. ,[,narpauntn lraMerreuu-fi ÂaBJreIrEt
(xprsaa .1) n rugpocrrcreMe Brrphrcr(a !r xoAa
roprurrr uJrn qepBffra (npnnax 2) nurrenr'rx ua-
rflrrrr c IIpeABapaTeJIr,Hotr IIJIacTrIKaqueu r{ rIfA-
paBrllqecnllM upûBoAoM.
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6o.ur,uroro rrpanTr'rqecnoro EaBhrr(a u Brranrrff oco6eunocrefi xax4oii
T{ A UII4HbI.

tr4cnorraosarrr{e Marrrrllr c ilpeABaprrrerrnori rrJracrllr(aqllefi uarepnana
ynpon{aer no46op u peryJrrrpoBanl{e rexuoJrorrrqecnoro peHIrMa .rllrrË.s
(n uacruocur, AaBJrenrrn) u y.nyvmaer fiaqecrBo [oilyqaeMoro rraÀeJl{fl.

Ha uaurrauax c npegBaplrrennnofi nJracrlfxaqaeË nepe4aua ÀaBJelrrr.fl
n $oprrry BaBr{crrr or Rorrcrpynqlrlr qepBflr(a u ero HafiorreqHrrna, a rax]fie
or caoricrr Marepr{aJra.

Epeun T

Puc. YIL8. ,{narparvrua (AaBJreEIte - Bpeufl) AJrfl paaJrtrElrtrx yctonnii
JIITTb"E:

J - Ha MaûuHe c rrpeABapnrenruoii nracrr.rra\Id.efti 2,3 - Ha Malrr4He 6eâ [peABa-
pIITerbHoù nJracrrrfiaqrfi.r; 4-7 - IIpIl yMeHbûeHtrr.r tropqrrrr MareprraJra.

Paa.nusue B lepeAaqe AaBJrerrrl.s orpax{aercJr Ha Bece [oilyrraeM],rx
gera"neù. Ha uaurlrnax, y KoropËrx KoHerI qepBflRa.He cnadxten fiJrananoM,
ua6.nro4arorcg xone6aru{fl Beca orJrrrBon. 9ro npoucxoArrr B peayJlbrare
o6parnoro reqeHrrfl qacrrr Marepr4a"rra Iro BrruroBoMy KaHaJry qepBffHa.
IIpn erorlr yrreubrrrarorcfl,qaBJreHr{e n {opnre Ir Bec AeraJIu. Ha Marrrtrruax,
cua6inennnrx HJrarrauoM Ha Korrqe qepBsfia, none6auu.s B Bece orJrrrBox
IIIIHI{MaJI f,HLL

XapaHrep coa4arrrrfl AaBnenrrff Ha BxoAe n Qoplry Molnno nporrJrJrro-
(frpr4poBarb ArrarpaMMofi (AaBJreHr{e - BpeMflD (puc. VII.B), Horopaa
rror{aabrBaer r{BMenenrre HaI(doJIbIIrero AaBJreHr{n n rfoprr,re n o4noù rra ro-
qeH IIpII paBiIIIqHbIx yCJIOBIdflX JII{rF,fl.

Ecrr.r na Marrrr{He 6es rrpeÀBapl,rreJrbHoû rIJracrlrHaql4rr BeJ]rrr{r{Ha
sarpysnr.r Âocraroqrra, a IIprrBoA orperyJILIpoBaIr Ha onpeAeJrer{Hoe

a.
e)
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AaBJreHr{e, aoTopoMy B ETOM cJryqae cooTBeTcTByeT rrar{ooJrbrrree AaBJreIIue
B ôopMe Pr, uauenerrlre AaBJreuran n {opue 6y4er uporacxoAl4rr, rlo Jrrr-
nuu 2.

Ftor,qa trprrBoA orperyJrrrpoBarr Ha MeEbIIIee AaBJIeHI{e, qeM B [epBoM
cnyuae (4annenuro B rI{Apolpnno4e 6y,4er coorBercrBoBarb MaKcuMaJIb-
noe ÂaBJeHue P" n {oplre), IrBMerreHI{e AaBJTeHI{fl n {oplte upn fipoqrtx
paBHbrx ycJroBlrflx 6y4er uporacxo,Ilr4rb Iro JITTHI{I{ 3. Tosxu ay by d1
rr. &2t br, d, cootnercrBylor Haqary. neplroAoB BarloJrneur{fl rpopuu,
IrapacTaHrr.fi AâBJreHr'rfl r{ ero crlaAa.

Ec;ru 4anreHrre [prrBoAa orperyJllrpoBalro Hâ Beilr{qlIuy, xoropoii
coorBercrByer AaB"rreHr{e P, n ([opue, a [opqr{fl yMerrËrxeHa, ro uSMeHe-
rrlre AaBnerrrrfl Molr{er nporrcxoArrrb rro Jrr{EI{flM 4-7 s aaBrlcr{Mocrrr
oT BeruquHbr rropqul[ MaTepuaJra.

,{,ocrnruyrr, Tanoro coorr{olreHrrff Me}fiAy renraqr.rgoft [opqrlrt Ir trpr{-
KJraAbrBaeMr,rM ycltJrr.reM, trPtr noropoM AaBJrelrue n Qopue Ha yrracrr(e
cz - d, coxpauflercfl nocro.aur{brM, B ancrrJlyararlrroHHbrx ycJroBr,rflx
Ira Marrrr4Eax 6ea upe4BapureJllHof,r nlacruKarluu oqeHb tpy4uo: neo6-
xoAr{Mo crporo co6rlo4arb coorBercrnyrorqlrfi peErIrM Jrurb.E rr cJleAr{rb
3a ToqHocTr,Io AosrrpoBr(rr SarpyHaeMoro l{aTepr{aJra. Ha MamrrHax
c lrpeABapr.ilenr,noii: nJracTr{Kaqr4eii: nocrosucTBo,qaBJIeHrrfI Ha sToM yqa-
crne o6ycnoBJreno Koucrpynqrrefi uarunnrr (ltarepraa.n AoBIrpyerc.fl B BITIAe
pacr.nana). florepra ycuilrrfr B pacnJraBJreurroM Marepr{aJle HeBerrvr(r{.

,fl,anreune B corrJre Marrrrrur,r rr Ira Bxoge n {optrry coorBercrByer AaBJreHr,Iro
B rr.rApocr4creMe rr troAAep?rurBaercff rrocroflHrrbrM (4nn nro6ofi nopqr{[).

flpn rraMeHeurrr4 TeMtreparypbr Marepr{aJla yqacron at-b, cMe-
tqaeTcfi BJreBo r,rJrrl BrrpaBO. B arou crycae r{3Merr.aeTc.fl rr cRopocrb Ha-
pacrar{ug AaBjrerrr4fl. Ha uaurunax c [peÀBaprarelr,noit unactzHaqraeii
yqacTofi at-bt cMerqaercs BJIeBo, 3aleM ÀaBJreHr{e Hapacraer 6uctpee
I{ B},rAepHr.rBaeTcfl rra IIocTo.fiIrHoM ypoBlre Pt (nrauraR 7, yuacroH cr-
dr). I locroarrcrBo AaBJrerrr{r Ea yqacrne cr-dr B Marulrnax c npeABa-
prdreJrr,Hoù rlJracrr{Haqr{elî uarepraaJla flBJrflercg 6onuuuru rexrroJrorrr-
qecnllùr [per.rMyqecrBoM arrrx MaIrrr{H rro cpaBHeHIrIo c Malrllrnauu 6ea
rrpeABapr,rreJlblroii rrJracrl{Harlurl.

Aaereurle Ha BxoAe B Jrr4rbeBylo ibopt"ty BaBlrcrrr rre roJlrtxo or ÂaB'
Jreur{fl B rr{ApotrprrBoAe rr rlorepb, Ho AJrfl Malrrrrn 6ea upe4aapureltnoii
rrJracTrrKartrur4 eqe rr oT rlopqlrr{ sarpyx{aeMoro MaTepIraJIa, a raH}Ke oT
BpeMenrr Br,rAeplr(Rrr rroplrlHfl B nepeAueM rroJrorutelrrrld. ,{,anneulre n fropuy
Ha Marur4r{ax c npeABapl{reJrbEoft rrJracrr{Kaql4efi uepe4aercfl, fiaR orMe-
qaJrocË, 6onee cra6raJrËIro, trr ero rrpolqe peryJlrlpoBatr. f loarouy Ha Ma-
rrrrrHax c ilpeABaplrTeJrÉ,Hoit [.]racTr,r(aqueli racnonnayloTcfl pasrr4qHbre
peHrrMbr rlpl4Jrox{eHrlfl AaBJrerrl4fl .

Bennquna ÂaBJreHLrfl B oAI{HaKoBr,rx rotlmax {opurr B rreprroÂ Hapacra-
Hr{.E AaBJreHus 6o.lr,IIIe, qeM B neprro,q sarloJlrreHrrfl {oprrln. llepegava

AaBJreHrrfl rro AJrr4rre {opnar,r SaBr,IcL{T oT reMrleparypr'r MaTeprraJra rr ero
cBoftcrB, reoMerp[qecnrrx [apaMerpon tfopubl, cropocrefi aanorueuu.s
r{ HapacTaHr{fl ÂaBJIeHI{fl.

Ilpra aarr,re4JreunoM BarloJrneHrrrr fopruu rr MeAJIeHHoM lrapacraul4rl

AaBneHrr-fl BeJlr{qrrHa AaBJTeHI{fi rro AJTI,IHe t[opurr yMeEr,ilraercfl Àa]I(e B
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c"rryqae yBeilaqeHr,r.s a6cofirorHr,rx snaqeHnii trprrnJraAbrBaeMbrx ÂaB.Trerrrrlî.
ijro o6rscnflerc.E reM, qro B cfiyrrae aauonnéuun fopunr trr Hapac'aHr{fl
raBJreHrr.fi c lrentureù cKopocrr,ro, MareprraJr 6ucrpee oxJrairiÀaerc.fl,
reprrer refiyqecrb rir xyrxe nepe4aer 4annende rro ÀJrr{He Sopuu.

flepe4ava AaBJreur.r.fl rro ÀJrr,rHe Sopunr BaBrrcrrr or roJrtr{rrHbr ô4ôplrnr-
rcqeù rrorrocrr4 {opuu. Vserr.rseHue roJrrqr,rubr yJryqruaer nepeAasy
ilaBJeHrr.s' TaK r(aH npu STOM MeHr'[le cHopocrl oxJra]fiÀerrl4fl rI ÂoJrbrxe
coxpaHflercfl TeHyqecrr, MarepuaJra .flruua Sopuu raltilte Bjrr{.Eer Ha rre-
peAaqy ÂaBJreHrl.E, IIeu 6onrue paccrosnrre or Btrycxuoro orBepcrrrfl
Ao Kour{a ipopunr, reM Hr{Ere u drrcrpee yMer{brrraerc_fl AaBJrerrrle. Vne-
.nl{qeFr4e reMrreparypbl rI yMeHÉ'rrer{r4e B.sSHocrrr MareprraJra cfloco6cr-
Byer Jryqileii nepe4ave AaBJreHr4.rr. Cxopocrr, BnpÉrcHa raK?fie B.trr{.ser
Ha ÀaB.rreHr4e n sopue. flpr nucoxoû cHopocrv sarroJrrreHrrrr MareprraJr
I4HT€HOI{BHo IIpoIpeBaeTc.fl' IIpoxoAfl flo .{I{THI4I(aM, BflSKocTb eIo IIOHII-
i{iaerc.fl, troaroMy AaBJreHrre IlepeAaerc.fr Jryrrrue. IIplr .ue4neuHoM sarroJr-
Helrr{Ilt tpoplru Marepr{aJr SarBepAeBaer, BESnocrË ero rloBbrmaerc.E, fle-
peAaqa AaB,ireErdfl yxyÀrrraeTcrr,

.. Cpe,4uee AaBJrenrre n {oprue Mo?r{Ho op[errrr{poBoqHo onpeAeJrrrrb rro
(popuyre:

Pcp:k 'Po (VI I .S)

r4e f o - AaBrreurre Ha BxoÀe n {opnry; fr '- xoa{{r4r{r.renr (k' :0,7+
-;- 0,8 ra 0,9+{ nprr fiepepa6orHe peaxrorrJracroB rra [oprr]HeBbrx rl qepB.flq-
Hbrx Martranax coorBercrBerrno; rrprr trepepadorHe repuonlacroa k, :
0,5+0,8).

flpouuocrr orJrrrBaeMbrx uage''rufr. cB.flBana c rlx.rrJrorrrocrblo. fl;ror-
Hocrb Jrrrrr,eBbrx rrBAeJII{ù eanucur or nprrHJraAr,rBaeMoro AaBJreHr4ff .
. ̂  Ao^" Hexoropbrx Marepr{aJron nosrmeuue AaBJreHufl n {opue nrrure
10-30 Mn,lnz He cnocodcrByer yryrrrnegrrro $lrauno-uexanrrsecnrrx
cnoiicrs l{aAeJrlr.fi. Buecre c reM troBblmerrrre ÂaBJregrrfl Mo}r{er unr{Becrr4
H pacftpr,rrr.rro {opuu r.r o6paaonarrr4ro rrâ r{BÀeJrrrr4 rpârâ; rlro6rr lra6e-
lriarr, I4SJInrrHero ynJrorHeHr/r.E Marepr{aJra r {oplre, flepeJrr,rBa (upeauep-
noù rauxexqun) u o6paaonanra.s Ha ugAerw4 rpara, rrocJre aarroJnerrr{fl
Qopun AaBJreuae B rrrÀpocr{creMe yMeHbrrlaerc.s Ao pacqeruoft ne.qraqlrHr,r
(c6poc gannenr.ra).

B pa4e cryqaeB npr{ lepepa6orHe peaHrorrJracroB yc:ailwe cMbrna-
nurt ([opu Mo]r{er 6trrr yueubrxego [Jr.E Br,rrrycna ileryrrrlx BerrlecrB.
Bo ue6exrarure rlepeJrr,IBa (foplrn ycrrJrrle r{H}r(enrlrr[ ranxre yMerrbrrraerc.fl.

!D-opu_onanue peaxronJracroB npor.raBoAr{rcfl rrpu AaBireurlrr Ao l0-
25 Mr+1.m2. flpra 4aueHrrflx Bbrr[e 50 Mnln2 rrJrorHocrb orJruBaeMr,rx
rrage;rlrù llpaKTuqecHrr He rroBr,rlraercrr. floarouy n {oprr.re odnruno uo4-
jlcpir{r4B aerc.rr AaB JreHr4e nopflÀKa 25 M u, I n2.

f I  e  p u o 4  c n a A a  A a B  J r e H r { f l  x a p a x r e p r 4 a y e r c f l  l r B M e H e -
III4EM AABJIEHI{.fl B BABITCIITMOCTII OT CITOPOCTA OXJIAE{AEIIIIIfi MATEPI,IAJIA.

Padora Jrr,rrbeBofi Marrrr.rnbr B peffir{Max rrrrrpyBrrlr

Itan 6rrno orMeqeuo n $ 1, penrulr rrr{rpyar{rr Baxilrosaerc.s B
roM, qTo 3a[oJrHeHr{e sopmrr MaTepr4aJroM upor.r'ano4nrc.fi nprr pasruqHbrx
corleraErrflx trocTynaTeJrbHoro r[ BparrlaTeJrbHoro ABI4]r{eHr4.rI, qepBflHa.
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I'Ierog r{HTpyarrtr trptrMegfleTctr A[rfl. r{sroToBJIeHI{fi ToJIcTocTeHHbrx

r{tsAeJrrrri r.t iigerluir C6o;rlruuna BecoM, B 2-3 paaa IIpeBÉIItrarculIrM Ho-

r\rr,rrraJrbllblfi O6tenr oTJIzBI{I{, Ha Koropblfr paCCuuralla MamI{Ha' SrOr

MeroA Moll(er IIpI{MeEflrbCfl rantfie AJIfl trepepa6orx-lr HerepMocra1n:nn-

Hr,rx, MaTepI4aJIO;. OTJII4TItrTeJIÉIIoù oCo6eHHocTbIo pa6orbl MamlIHËI B pe-

?fir4Me IIETpyBuII flBJIflerCfi ro, qro paCnfiaBJIeH^HbIii_MâTepuaJI SaIIOJIEfleT

ùop"ly upn nzaHoM AaBJrenr,trr (qo 25 Mu|n2). (Dopuonanue ll3ÂeJrrrfr

B pe?fiI{Me I4IIrpyBt4II MO'I(eT IIpOIISBOAIITbCfl paBJItrTIHbIMII Cfioco6an'rra'

r - - - -
I

s
S

È
a.
È

\
L - -

K0Heq
t0da

vep6nxa

H ov0lt0
roda

qeP69Ka

BpeNe

Pnc. VII.9. ,[,rarpalrulr pa6orhr MaItrrrEbI B pelruMax trErpy3tn:

o -'ûplr EopMaJrbHoM AaBJreHtrIr Bnpbrcfta; 6 - gq" [oBbIIrreHHoM [aBJreurrr!; 6 -

upûiuôsbrtrreunsrx AaBJreurrr{ û cnopocrlr BlrpÈrcna'

B Cnyuae, [peAcTaBJrerrHoM Ha pIIc. VII.9, 4 sarIoJIIIeHI{e ÈopMLI Ha

70-80% flpoucxoÂI4r rIpI'I AaBrrelr^t P 
!_='u 

cqer BpaularerrËHoro ABIrE{e-

Hr4.fl rrepBflKa, HaxoAflqer.ocfl B IIepeAIIeft qaCTII IIIIJII'IHApa' B uepeÂnent

IIoJIo}I(eEuI,IqepBflKyÂep}I{I4BaeTcflAaBJIeHI{eM)I{I,IAKocTI{uIAp0IIIIJII4HApa.
flo Mepe BarroJrHeHr4.fl {opuu AaBJIeHI{e B flepeAHefi-_qacrl{ I{H}rieK-

qI,IoErroro qr.rJrr4rrApa trepeA qepBflItoM IIoBhIIIIaeTcfl. fIoA ÂeilcrBueM

oTol1oAaBJIeIII I f i I IepBflKoTxo.qI4TIIaSaA'IIpeoAoJIe.Bafl trp0TuBoÂaBJIeHIIe
;;p;;t;;""Apa. Il;cre qacrrs'oro sarlo"r'errl{fl {opr'ru B reqeHre Bpe-

Merrrr r1 AaBJreHr{e ts rI'IApoIIIrJrr{IrApe cHÏ}fiaercfl A9 u:"T:T"u Pr' qep-

Bflfi, Btaqaflcb' orxoArrr Ea3a,q AJrfl Eaoopa HoBoI( tropqllll Marepr{aJla'

Ilpra etorra qepBflK MOlr{eT IIpI4ATII B I4cXoAIIOe IIOJIO?I(eHIIe (naH nonaaano
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Ha pr4c. vII.9, a) fi.ilv Barrflrb rrpoMe?r(yroqgoe rroJro)fie5r{e, onpeileJrfl-

e1roe HeO6xoÂIdMOI"I BeilIIrIuHOii nopqll14 MaTepI4aJIa AJIS _trOCJIeÂyIoqerO
BrrpbrcKâ. Bpeux ABIr)fieELrfl rlepB.flr(a lrasaÀ pâBrIO tr. Satelr IroA Aeft-

crBr4eM IIOOTynaTeJILHoro ABII?I(eHII.fl qepBflKa BIIepeA (npl',I DTOM OII MO)fieT

Bpan{arbcff) uo,4roronJIeHHafl 11opqIIfl MarepIlaJIa BnpbIcItI{Baercfl B

ùbp*y Ba BpeMs tr. flpoucxo4r4r BbrAeptnxa (rd MarepzaJla B +opMe

"n'"iffiiïy âi:Ë:â"#J';;r"" Mo)ner ocvq,ecrBJrnrËcf cJre^vro,urlM
o6paaolr. tlepnnn HaxoÂI{rcfl B nepeÂEeM troJlo?ffeglltr. Co cropoubl II4,q-

polprrBoAa ycll.aHoBJreHo neo6xoguMoe rrporrrBoÀaBJreHr,re. Bpaq,areln-

Hr,rM ,qBIrE(eHrreM rlepBgHa Marepr4aJr rloAaercfl B QopMy' rro Mepe sarroJr-

HeHr{fl Sopuu coilporIIBJISHIIe nuyrpenneii IIoJIocrll yBeIusI4Baercrl.

fIo4 4eiictnl{eM CoBAaBIue1oCfl AaBJIeIIII.fl rlepBflIt OTXoAI{T IIaBaA AJLrI Ha-

6opa nonoft nOpqIIII MarepIIaJIa.,{,alee uOCTyIIATeJIIHËIM ABI{iI(OHI4êM
qepBflKa Mareplran BcnpbrcnrrBaercf l  B Ôopuy'

B rex cJryqaflx, r(orÀa nprr lr3roroBJreHrru ToJlcrocreHlrbrx I4sAeJrI4r'I

Ba OÂr{H llocryllaleJllrrrrii Xo4 IIepBflKa He yAaeTç.fl troJIEOCTbIo }IOMIIeH-

crlpoBarr, yCaAHy, r{arepllaIl n $oplly MO}fieT IIOAaBATbCfl HeCHOJIIIIO

paà. IIpU MrroroHparrroiî no4roroBKe HoBbrx uopqufr MarepIIaJIa, Harpe-

"o"o 
lo BbIcoHoù te*ttepatyprr (upu oAIdI{apHoM BIIpbICKe 6onr,ruoft nop-

qrrrr MaTepr4aJra reMlleparypa e1o 11o AJIIIES II9pIIIaI4 MOffieT 6rrrr,

HeoArropoAEa), Aocrr4raercfl roMorerrHa.E crpyKrypa pacrrJraBa, rlocryna-

rcu{ero-n Sopuy. Ilpu arou cepAUeBIIIIa 4era1L{ 11ocroflHlto noAIIl4rbI-

BaeTC.fl rOpflql,rM MaTepIIaJIOM, qTO O6eCne.Iusaer xopO1uee HaqeCTBO

rrBAeJrrrf l  (6ea paxowrH, r ly3brpei i ,  I ITBoB IIr.  A.).
Bo ua6emaHr,re IIpe]r(AeBpeMeHHoro oxJra]r(ÀeHufl B JII4THI{I(aX Ma-

TepI4aJIa, ABIIX{yqerOCfi C Hefio;1r,ilOfi CKopOCTbIO (npenan SaIIOJIIteHIIff

$opuu Moll{er CoCraBJIfirb B0 cen rt 6onee), B HarIaJIe ItrIIKJIa Mq)fier IIpo-

LIBBOÂI{TbC.fi BIIpbICIt n SOplry He667rb1rloro KoII{cecrBa paCnJIaBJIeHHoIo

t\rarepllaJla Âlrfl 11o.rlyqegll.fi IIa crell1ax {opuu roIIKoù IlsOJII{pyPu{eù

i l .rracrMaccoBoù IIJIeHfiI I . ,{ ,anee pe}f i I IM AEAlrOIUSeE paCcMorpeHHrIM

B],IIIIE.

Perxunu LrHrpyBInI qaqe Bcero flplrMeuffIorcfi trpu LIBroroBJreHrIrf
I{3ÂeJrI{ù C orH0rlreHrreM AJIr4Hr,r IIyTId pacllJraBa r( ToJrIqr4He CTeEKU He
Br,rrrre 70:1. Itorga )r{e 9ro orHolrreulre 6olnme r{ nprt Jrl{rr,e 4eranefr
rpe6yerca BbrcoHoe AaBJrerrr4e AJIfl SanoJIEeHr4ff ùopMbr, r{crloJlb3yerc.E
pex{r{M l{Hrpyarrrr, [pe4craBJrelrHr,rii Ha prrc. VII.9, 6. B nasa,re qI'IKJra
qepB.sK orBeÂerr Ha3aA. flepe4 qepBflKoM HaxoÀr{rcfl oupeÂeJleHlrafl nop-
IIrrfl pacn"laBJreHHoro MaTepr4aJra, rroAroToBJreHHOro B IIpeAbrÂylqeM
rIr{HJre. 3auoruenue ftoprr.ru npolr3BoAllrcfl BpalqaroûIlrMc.fi rlepBflnoM'
Conporun;renr{e, coa4aBaeMoe n Sopnre, HeBeJrrrxo. ,fl,aelenrae SarloJrlre-
Hur ùopMLr paBrro Pr. Ko;ruuecrBo..IroÂaBaeMoro Marepr.raJra Hol{rpo-
Jrr,rpyercff no BpeMer{rr rr. ,{anee llpoucxoArrr Btrpbrcr( n (poptrly MaTep[-
a.-ra, HaxoAflqeroc.fl rrepeÀ rrepBffnoM B TeqeHue BpeMeHu T3 rr l{Meroqero
i'laBJreHr{e Pu, neo6xoÂr,rMoe AJrg rroJrHoro SarroJlHeHuff +opMbl. Sareu
sepBflr(, BpatrIaflcl, oTxoAr4T rrasaÀ B [epBoHaqaJrbEoe troJro]fieErre ÀJLfl
HaKon.ïreHrr.fl HoBoii ilopqr4r,r Marepr{aJra, Hy}r{Eofi ÀJIfl Brlpbrclta B cJreÀy-
Ioqelr qr4r(Jre; nprr STOM AâBJrerrr4e rrJracrr4fiar{urr paBlro P2.
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Pexnu l{rrrpyarrn, trpeÂcraeJreunrui na pr.rc. VII.9, 6, rrpr4MeHflercff
B Tex cilyqaflx, KorÂâ rpe6yrorca Br,rconoe ÂaBJreur{e lr 6onr,urag crtopocrb
Barro.rrrregrrfl Sopurr, a o6beM orJrrrBr(rr Ba oÀr{H xoÂ qepBflna AoJrHteH
rrpeBbrr[arb HoMrrna"rrbrruù ne 6oree seM aa 40o/o. Sanonuenue ôopMhr
IIporrcxoAr.rT Irpu oAHoBpeMerrrroM BpatrIareJrbHoM \r IrocTytraTenr,HoM
ABrrF(errrrr4r qepB-flKa 3a BpeMfl tr. flocre IroJrrroro sarroJrHerrrrfl (fopnrn
rrepB.frr{ yAepE{rrBaeTcfl B Irepe,qHeM rroJrox{eHr{rr c saAaHHbrM ycr,rJrrreM
P, n revenue BpeMeHr{ rn. flpu EroM rrepB.sn Mo?fier Bpaqarbc.rr m,r,u 6strr,
HerroAnrrxrrrrrnr. r{anee [poucxo4r4T rrJracrr4naqr/rfl rr rroAroroBr(a Mareprr-
aJra K cJreÀyrcrqeMy rlrrr(Jry.

Padora uepnnuuofi nr.rrl,esoii MalxrrHr,r Mo?r{er rrpoucxoÂrrrb B pe-
rrrr,rlre aficrpyalru. Tanoii pexrrM BoBMo]fieu rrprr I{BroroB.rrenrrr4 ToJr-
crocreuur,rx ua4enuù, He rpe6yrorqux Br,rcoxrrx 4aueunrl Jrr,rrrrfl.
flpu arou BanoJIHeHr4e {oprurr r{ BblÀepx{r(a rroA ÀanJrerrrreM c aaÀarrubrr\{n
ycl.IJrrrfl rlrrr rrpoEBBo4r{rcfi Bpaqamqr4Mc.s qepBEKoM 6ea oces oro trepeMe-
qeHIrfl.

IduHr pa6orËr Jrr{rbeBoË uaruraupr B perr{r4Me rrurpyarrr{ ocyqecrB.rrfl-
erctr B roii rHe rrocJreÀoBareJrrrHocrr{, sro ll o6r,r.rno. Or;urque cocrolrr
ToJrbr{o B ycJroBr{.Ex BarroJrrreHrrfl ifopurr rr tro4trl{Tnrr oxJra)fiAarorqer"rcrr
ÂeTaJrrr lroBbrMr4 IropqrrflMr.r Mâr€pr{âJrâ; oco6eunocrblo MeToAa IrETpy-
Br{rr .fiBJr-flerc.E MaJra.E cnopocrb BarroJrrreurr.fl {opur,r, Àorrycrr.rMafl trpu rro-
ryqeEulr roJlcrocreur{r,rx rraAeJrnii. Cxopocrb rrocryrurenr{.fl Mareprra.Jra
n {opuy upn npauiareJrr,HoM ABrr?r{eur'rrr BaBrrcr4T B ocEoBHoM or rrapa-
MerpoB qepBflHa r{ cftopocrr{ ero Bparr{eHlrr. ,I[ae;renr{e, coa4aBaelroe
npI.I BpaqaTeJrbrroM ABrrEterrrru qepBflKa, Hu?xe qeM upu o6rruno]r JrrrTb-
eBoM MeroAe. floaronry r(anaJrËr n {oplre AoJr}nubr r,rMerr, dorluoe ilore-
peqHoe ceqeHue AJrfl Toro, sro6Ër MarepfiaJr B Hr{x He SacrbrJr paHr,Ilre,
rreM oHoHqrrTcfl SarroJrHenrae soprur,r.

flpn uaro:roBJrenr.rr{ roJrcrocreHrrbrx rrBAeJruii e pexuue r.rHrpyarlrt
uedorrurag cHopocrb aarroJrHeHr{fl ([opuu pacrrJ]aBoM Mo]fier BhrBBarF'
odpaaonanrae Ha troBepxHocrr,r ÂerâJrr,r (n uecre coeAI{HeI{r,Ifl rroronoB
pacunana) cnaeB r{Jrrr rrrBoB, KoTopr,re cHrr}fialoT MexaHlrqecKyro flporl-
Hocrb orJrrrBnr{. ,{,;ra npe4orBpanleurl.fl aroro gBJreHIrfi rrocJle sarlo,rHe-
uua Sopurr r( BpaqarcrqeMycfl rrepBflKy HparHoBpeMeHHo (rorunolr)
rrprlnJra4brBaercfl 6onee Bbrcofioe AaBJrenrle (cnapouuoe ganrenue),
Koropoe [peBbrmaer AaBJrerrrre BarroJrHenrl.rl {oprurr. ,{an.nerure n {oplre
rroBbrruâeTcfl, BcJreAcTBr4e qero ÀocTr{IaeTcfl rpe6yeuaa oÂHopoÂIrocrr}
noToKOB.

Padora JrlrrbeBofi Maru[Irbr
B rrHrftenqfiorrHo-IlpeccoBolrr pexrrMe

I4uxexquonuo-flpeccoBoft MeroÂ BaKrroqaercfl B ToM'
.rro {opuonaHI{e ocyqecrBJlfleTc.ff IIe ToJIIKO Ba Cqer pa6orrr I{Hrl(eRqI{oH-
Hoii, Ho r,r ItpeccoBoft qacreft. Ecru s peffiIlrMax Jrrrrr,fl Haanaqerllre [pec-
conoft rracrrl cBoArrJrocb roJIbKo K IIJrorHoMy Barrlrpanrrro {opuu u coBAa-
Hrrro 3aùIKl{yroro odseua, TO B pe)r{I4Me LIH}fieKqr4OHHOrO [peccoBaHr{fi
nepeMetr{eHr{e MexaHI4SMa 3atrrrpaHlr.fl rrcrroJrr,Syercfr \Irfl. noMrreHcarIIII{
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ycaÀr(rr Mârepr{aJra rr ÂJrJr trpr,rAarrr.rfl Heo6xoAr.rMoù nou{urypaqrrrr Ma-
Tepr4a.[y upu SoplloBanr4rr ero B r4ageJrr.re.

,{,uarpauua pa6orrr Marrrrrnbl B lrn?r(exqr.rouuo-[peccoBoM per{r.rMe
rpeÂcraBJreua Ha puc. VII.10.

B naqane qrrHJra soprrla cMlrKaeTc.fl He rroJrlrocTr,Io, AaBJreHrre 3arrtr-
paHlrrr (fopurr P, lrenrrue neodxogralroro AaBJreHRa rfopuonawun Pn.
Iloc;re cMr,rr(aurr.E Soplrrr (npenrn tr) u uo4noÂâ corrJra K JrrrrHrrr(oBoù
BryJrKe (apeux tr) npoucxoÀrrT BrrpbrcK pacrrrraBJrerrHoro Marepr{aJra
B nprrornpbrryrc ipopuy (npeur Brrpbrcr(a rr). Sarerr.r corrJro orBogrrrc.É
or {opur,r (npelra rn) u ua-
AeJrr.re $oplryerca :rog 4eft- i
crBr{eM nannenuR Pr. 3

flnacrlrxaqrr.rr Mareprra- Ë
Jra Mo?fier ocyrqecrBJrErbcff S
cpaSy ?r(e nocJre Bnpr,rcxa
(Hax noxaaano rra Ar{arpaM-
ue) ruu qepea onpeAeJren-
HOe saAaBaeMoe BpeM.s,
flocre rIJracrr.rKa[rrrr rrare-
prra,ra (rr) u oxJralr(Aer{r4.s
I{BÀeJrr4fl n foprue (ru) rro-
c.[eAn.s.s- pacxpbrBaercn (tr)
I{ TOTOBOE I{SIEJII{E I{3BJIE-
HACTC,E.

tr4uxeHquonuoe rrpecco-
BaHr{e IroJrr{}repoB Mo}nHo
nporraBoÀr,rrr, [Harre. B na-
qaire q[r{Jra Qoplra cMbr-
Haerc.s rroJrnocrr,Io. 3anau-
Ha.fl tropqr,rE MareplraJra
BnpbrcKrrBaercff n Qopuy.
flol geiictnueu paaBrrBa-
rcqerocfl n $opue AaBJrelrrrfl rryaHcoH rrecKoJIr,Ko oTxoAIrT, yBeJrrr-
qrrBafl o6telr [orrocrrr fropnrr. ,{,anee K rryaHcouy Sopuu uprrnJraAbl-
Baerc.fi no"rrHoe ,qaBJreHrre, $opua SaKpbrBaerc.tr u ilpoucxoAl4T oHoHrIa-
Te"rrbHoe o(poplrnenue rr3AeJrr4fl uo4 geiicru4eM AaBJTeHI{g, cos,qaBaellloro
rryaHcoHoM Soprurr.

fI pu uu;-nexqr{oHrroM npecc oB arrr{rr repMonJracr oB rrprlMensrcrc.fl 6 or r-
ml{e npOXOAHbIe CeqeHII-fl COIIJIa I{ JIIITHI{KOBLIX HaHaJIOB, qTO IIOBBOJIfleT

lrade;xarr nrrconorî cnopocrrr rr AanJreurrfl Bnpbrcna. 3ro o6ecueqr.rBaer
iloflyqeurle 4eraneii c uenrureii crerrenbro op]relrrarll4rr Mareprra.Tra rr o
}IEIIbIIIITMIII NO BEJII{IIUEE BHYTPEI{HIIMII IIâTIPfl}I(EHII.flMI4. tr4UXEHqT R ITA-
replla"rra B HeaaMr(Hyryro fropnay rroaBoJrfler BnaqrrreJrbrro currarrrb ÀaB-
.rr0Hr{fl BnphIcKa.

Bo npeun BarroJrHeHufl rnrresolî {oplrrr rroreprr ÀaBJrenrrfl olpeAe-
.rrrrorctr rJraBHr,rM o6paeou rrorep.flMrl B r{r{H{exIIr{ourroM qr{irr4HÂpe,
cotrJre rr Jrrrrnr,rr{oBoiï Bryrne {oprtrrr. Ilpanga, flocnoJrbr(y rrn]r{exqrron-
IIbIM TIPECC OB AHIIEM I43T OTAB JII{B AK)îC g IIPEI,IMYTI\ECTBEHIIO T OJICT OCTEHH},IE
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Puc. VII. t0,,{,narparuun pa6oru [IattELI
B rrHlr{eRqlrollrro-npeccoBoM pe}r{nMe:

o - Jr.E MexagrrBMa cMbIfaEnE; 6 - Erf rrHEieHqrroH-
IIoft .ractu, s - AJrÂ trepBÂHa.
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lt}Iieirttfl, JIrITHrrKoBr,re BTyJrKrl TaHÆte rrMercT 6o,lrr,ruue AIraMeTpI'I u co-
SAaroT SrraqlrreJrbHo Merrbrrrr4e rroTepr4 ÀaBJreHr{fl rro cpaBrreHraro c odrrsHrrNl
crroco6oM Jrr{rr,rr. .Il,nuxreulre MareprraJla Iro JrarbeBofi {opue ocyqecrB-
JIfleTCfl C MelrblrrrrMn cKopocTflMr{ no cpaBHeHLIIO C SArrOJrIreHrreM JIrITbeBbrX

{opm 4rn rraroroBJlerrun mzge,nuii ltanoft roJlqr{Hbr. floatolty rr [epera,4
AaBJrenr.rfi rro AJrr{He nurlesoù {opuu [pI[ r4rr?r{eRIIIroEIroM npeccoBaurrr4
B trepr{oA BarroJrrreuufi I{eBeJrI{H. flpu lrarotoBJreHI{I{ arlru cuoco6olt
4erarefr 6orrruoro Beca r4 Buasurerbur,rx paaMepoB Balo.rrueurre trpolrB-
Bo,4rrrc.ff nprr rroArrope co croporrbr upecconoû qacrrr. B aroru ciryqae
ÀaBJrerrue rrprr BâuoJrHeHrIrl onpeAelrflerctr elqe rr seilusuuori rroÂtropa.

flocre onouqanufl BarroJrrrenlitfi {opuu B treprroÀ, ItorÂa {oplronanne
rrporraBoÂrrrcfi rro4 4efrcrouelr AaBJreHr{.a, co3ÂaBaeMoro roJrbno ilpecco-
uoil qacrbro, rrepetra4 AP n {opue BbrpaBnnnaercfl r'r MâreprraJr Ôopuy-
ercfl IrpâKTr[rIecKr{ trpu paBEoM AaBJIeHIIII lO nCeft ITOBepXHOCTLT fi3.4erltrfl.

S 5. JII,ITT,EBbIE MAIIIIIHbI ÂJIff IIEPEPAEOTTTII
TEPMOTTJIACTOB

B Hacro.sulee BpeMfl oreqecrneuËafl rrpoMbImJIeHHocrb
cepufito Bbrrrycfiaer JIr4TËeBr,re Malrrrrlrbr AJrfl rrepepa6ornlr repMotrJracroB
c o6reuou orJrr{Bnr{ or B go 1000 cnï. Texunsecxue xapaxrepldcrlrltn
Marrrrru trpr,rBeÂeubr s ra6r. VII.6.

Ftoncrpynqr4.rr roprraouranlnoii rrlrresofi Malrruur,r AJIfl TepMorI"IIa-
croB Moifier 6rrrr, rronaBar{a Ha rlpl{Mepe MarIrIiIHrrr MoAeJr[ Â3328
(puc. VII.11) c o6reuoM orJIrrBnI{ 63 cng. Ha cnapnoii cranlrne 13 r,ra-
rrrrrur,r ycrauoBJrenr,r MexaHIrBMbr r{Ir?r{exrtrrdu 7 m aatupatrun 2. B craulrne
cMorrrrrpoBarrr,r rn4poailtraparypa r{ rrr4poltoMMyrr.rnarlur{. Ha nepe4uroo
creHKy craEr4Hbr Br'rBeAeEr,r aneHrpuuecxuii rryJlr'T yrrpaBJreHtr.E 12,
peryJrr{pyrorq,afl arrilaparypa, KpaHr,r 17 gttn peryrlrrpoBaHIrff pacxoAa
oxJra?fiAaroqefr no4rr, [ocrynaroqeft n paaluunbre rorIKI,r crrcreMbr, C6oxy
rroMeqaercfi â JIeftTp oÂBrmareJlb 10 ua4p ouprlB oAa.

tr{uxexqraonnrrii yael 7 ycranon.uen Ha cralrune rreiloIBrliriuo r4 Kpe-
rrr4Tcfi Ha rlJrrrrax. Ha nepe4nefi unrare pacrloJromerr uu;nexqr'loHunrri
urrJrrruÂp 5, na aa4neft nnure - peÀynrop rr rrrÀpor{rrJlurrAp d nnpr,rcHa.
Bparqenue qepBrny ilepegaerc.fl or rI4ApaBJII4rIec(oro ABl{rarerlfl qepea

uepnxunnft pegynrop, cftopocrr, Bpaqeurlfl nJIaBIro peryJrlrpyerc.s. Oce-
Bbre r{arpyBKl{, BoBHrrr(arcqlre [pI{ paooTe qepBflHa' BocllprlHlrrlarcTcE
yrropEblM rroArrrurrErrr(oM, paclroJroE(el{HbrM B rroplnHe rr{ÀpoI{r{JrI{HÀpa
nnpircna. gepea Kpbrmr(y rlr4porrrrJlllulpa 8 ilpoxoAlrr crepxeHr, 9,
cnseannrrfi c nopurreM. Ha creprxne rrMelorcff peryJilr{poBouuue rafrnu,
c rroMou{bro Koropbrx peryJrl,rpyercff lrepeÂHee (4.n4 cbpoca 4an.rreuua)
r4 saArree (4nn uadopa nopqurr) rroJro)Itelrtrfl qepB.flfia lrpr ero [epeMe-
trteHr{}it.

trIuxenuuosnrrfi qunun4p nMeer rpl,r BoHbt o6orpena (rroquocrl
Harxgoft Borrbr - to I nem). Sarpyaounoe orBepcrrre qrrJrrrHgpa ox.rratfi-

Aâercfl. Terureparypa HatfiAofr BoHbI KolrrpoJrr,rpyercfl repMoperyirfl-
ropor{. Hanpaxeurre ror(a n Harx4ori BoHe peryJrnpyerctr aBrorpauc-

{opuaropanru. IzlnxeHquounrrfi qIrJrLrIrAp cua6xaercs HecRoJIbKr{ME
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Ta6nu4a V IL6

Texnnqecrlre xapar(Teprrcruftu orerrecrBeuur,rx oAHorroenqrrouubrx
JrtTbeBr,rx MârrrI{H gux nepepadoTlu{ TepMonJIACTOB

MUtrCJIU MAIIIUH

fiapaMerpÉr

Harr6o.nrmnft o6reu nnprr-
clirrBaeMoro MareplraJra
3a oÂrrrr qrlnfi, crrS

Vcu;rne aaxpuurx (pop-
[Îbr, r],

Vgenr,noe ]IABJIEEIIE
Bnprrcxa, Mnlnz

Xog nognlrrruoË rrfinrbr,
tLtl

Halr6orrmee paccroxrrre
Melrqy no4nrrrroË n
ueno4nrmuoù Ir JrrrraMrr,
trttL

Pery",rnponna paccroqurr-E
MeE{Ây IIOABrrrnHOtr vI

. EerroÂBtrrr$roii urmauu,
J I L J W . . . ; .

Paccrosnue MerfiÂy r(o-
"rroEEaMa B cBery, Jr,ir

Bpeua
I I p a
cen

oArroro 3aftpllTrrff
cRpbrrrr,a Soplru,

TII-8 À332

320

rs32bl ÂBB2s A 3 2 3 7, [ 3240E323tt

630

800
630

t r .
l a

a t

500

630
500

10

2,5

500
400

400
320

1,6

63

560

r40

250

32

320

,1.40

200

16

180

120

150

200

1,8

0,8

8

t00

120

725

250

160

t , 2

0,6

125

1000

160

320

250

1800

160

400

800

<180

500

3200

180

1000

<220

1000

6300

180

t250

<280

Bperrra
MAlepIIa

BIIpÈICRrrBaErrg
rra a lpopuy,

400

<90

250

2,5

L

500

< t 1 0

320

3,6

t,,2

630

<140

ceÊ

qepB.gnaMrr co CMeHEBTMI4 ITaKOHeqEI{KaMrr rr corlJraMl,r, upeAIraSHarIeH-
IrbrMr[ AJrtr Ilepepa6orKl4 paSrl{qHr,rx repMonJlacrr4qEbrx MâTepI4aJroB.

Eyuxep 6 upuxpen;rerr Ha KpoHmreùIre R rrJrr{re I{ coeALrHeI{ c qrr-
JrrtHApoM 5 pyHanou. Orno4 conJra or ibopMËr AJr.E orpFrBa JrrrrI{I4Ka
flpor.raBoÂr,rrcfl [epeArreû uoÀupyxrrHlroit rlJrr.Iroii 3. MexannBM sarrrr-
paHr{.tr 2 (rlr4pouexaHr,rqecKofr RoEcrpyKIIr4a) ocHatrIeH r(aqalotq,I4Mcfl
Ir4Ap OqrrJrr{HAp oM, p actr oJI o,I(eHlrbrM B rryr prr craHr4Hr'r.

Paccro.surae Me)fiAy rrJruraMlr peryJlupyercfl BrruroBr,rM ycrpolïcrB oM
X upu Bparqeur{r{ raùHu. floromeslle trepeAneft rIJIIrrbr 3 perylrapyercn
B rrpeÂeJlax I0 nn ynopHbrMa raùKaMu u xon:rpraftr(aMr{ Ira KoJIoHHax.
Iu4poqu.nunqp 4 [peAHaBHaqeIr ÀJrE nepeMeqeur{.a trJIrrrËI Ha HaJraAorI-
HOM pexr{Me.

Ilrgpannrauecna.E cxeMa Jrl4rbeBoù MaIITI{Hbr MoAeJrI{ [3328 npea-
craBJrerra Ha puc. VII.12. Pa6ora MaIrrriIHbI ocyn{ecrBJrfercfl B cJre-

Àyroqeù ilocJreAoBareJrbEocrrr. Harxarraenr Ha fiIrorrKrr yIIpaBJIeEr.Ls
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Puc.r VII.t2. IsA-
paBrrrlecRaE cxeMa
[lAItrIIEÉI

[3328:
" I - n J r û T â ;  2 - î û E -
paBrl4qecKuli ABIrIta-
îerb: 3, 5, I - rxA-
poquJruHÂpr'r; 4 -
ApocceJrÊ; 6 - rrop-
merlb; 7 , 8, 10-12 ,
11, 15 - BoJrorHIrHr4;
I3 - tlpe[oxpaHûIleJrb-
rfiù HJIatraE: 7ô - Ea-
cær;t; 7? - HaûopEbjft
SOJrOrHrrH; 18-22 -

rûApoMarI{clpaJrrr;
2.? - tro[BænHaE llrlt-

, ra; 13-69 - arrer(-
rpoMarHtrr5l; lItB-
4ItB - fioûeqHbrg v,
ilYTeBbIe BbInûIOqaTe-
.nr{: XPB-îPB -
peire BBeueur.
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Bnilloqarorc.fi eJrexrpoÀBrrrareJTb Hacoca -Zd u arexrpoMarur{rbr 60 n 13.
H nanopnoù uarracrpann 18 rro4fiilroqaercfl lrpeÀoxpaur4reJlËHblit Hra-
nan -23. Penepcunnrrlî eonoruun -10 uepex;noqaerc.ff BJreBo. Macno uo
MarrrcrpaJr.flm lS m 79 vepea BoJrorur{r( 6nonraponxu B uocrynaer B mro-
ltoByro rro Jr ocr r, qr{Jrr4nÀpa B aurrpanna 9. fI p oucxoÀrrr cMr,rxalrrle S oprr,rrr.
B r{ouitre xoÀa noABr.r?r{Eoft rrJrurbr Ea}r(r4rllaercfl noHeqnn'rft sbrrnrcqa-
renn 1ItB, xoroprrfr BnJlloqaer eJrenrpoMarnmr 39 u 59.

SleHrpouarsvr 39 [epeMerqaer BoJrorHrrn -11 nupauo. Maclo or Ha-
coca 16 6onr,uroii nporraBoÀureJrÉEocrr4 (100 rt'lnur+) uocryuaer tro Ma-
rlrcrpaJrflM 18 n 21 B TropmueBylo rroJrocrb rlrrJrrrlrÀpa nnprrcra 3.
9nexrpouarnur 50 flepenrrcqaer Bo.rrorHI4K 75, m wacno or nacoca -16
uanoit rrporrBBogl,rreJrbnocrll (B t,lnutt') ilocryrraer B rla4poqnJrr.ru4p
Bnpr,rcKa. flpoucxo4rar Brrpbrcn Marepr.raJla n Sopuy. B Honqe xo4a
rrepBflKa cpa6arnrnaer xoneqnrrû BËrnJrlorlarens ZItB, noroprrfi ornJrro-
qaer aJrer(rpolrârsrarrr 79, 39,69 ra snrroqaer peJre BpeMeIrI4 lPB nw-
Àeplnnr.r MarepuaJra r Sopue tro,q AaBJrenraeu. Hacoc 76 fo.n:';lstoir upor{B-
BoAr{reJrËHocrr4 qepea BoJrornlrn 14 pa6oraer Ea crrlrB. ,{,anneurae n cu-
creMe BrrpbrcKa Bo BpeMfl BbrAepffinr4 noÂ AaBJreHI,reM rroÂAeplr{uBaerc.fl
vr peryJru pyeTcfl rralopÊbrM soJrorrrrrltoM 17.

flo orossarrr4lr BpeMeHtr BËrÀepxnr{ rIoA AaBJreHrreM orr{Jrrcqaercfl
pe;te 7PB, xoropoe BKJrroqaer peJre BpeMeEI,r BbrÂepHr(u rroÂ oxJla?fiAe-
nuelu ZPB. Bxnroqarorcfl aJrenrpoMarultrbr 40 a 69, a âJrenrpoMarrrrrr
59 ornnroqaercfi. 9nexrpouarrmr 40 trepexrloqaer BoJrornux -1-l sreso.
Snentpouaravr 69 [epefipr,rBaer cJrrrB rra Hacoca 76 fottt'ttto ir uporaa-
BoAr{reJlbrrocrrll !tr. MacJro rro Martrcrpa,r,str 18 u 22 nocry[aer B rr.rÂpaB-
nusecHzù ÂBrlrrareJrb 2. Cropocrb Bpaqeurrff qepBflHa peryJrl4pyercfl
ÀpocceJreM 4. Macro IrB rloprtrEeBoù notocrr,r rl,r4porlrlJrrrlrÀpa rnprrcHa 3
Trocryrraer Ha cJrr{B no Marr.rcrpanu 21 qepea Halopunù aonotumx 72,
noroprrfi ycrarraBJraBaer Heo6xo4r.ruyro Beiluquny rrporr.IBoAaBrenr4.s
B rlr{Jrr,rHApe

B nonqe xo4a rrepBffRa HaBâA Halr{LlMaercg noue.rglrft Bbrltilrosarerr,
31{8. Orrnroqalorcff eJlefirpoMarr,urrl 4e u 60. Hacoc 76 1onsutoù upo-
rraBo4r{reJlbnocrtr paarpyx(aercff rrepea HJIaTIaH 73 u zotornux 14. TIo
oxonsaurau BËr4epxrul Mareprralra rra oxJla]fiAenr,Ie peJre apevenu 2PB
ornilrosaerc.s. Bnnroqarorcs aJrenrpoMaruurst 60 n 29. Macro or I{a-
coca 16 6onrurofi flporraBoÂrlreJrbnocrrr rlo Marr{crpansll -28 m 19 uo-
Àaercfl B rroprnueByro rroJrocrr, qr,rJltrHApa BanLIpaHrr.E. flpoucxo4ut
pa3MbrHarrl,Ie {opnrn. flpra 4nuxerrr{rf troÀBu?r{Hoft IIfiurÊI 23 uazag BMecre
c neù nog AeùcrBueM trpyx{rrH ABrir}r(ercr nepeAu.s.fi rIJIr{ra -2. llopruenl 6
EailaÂoqHoro qr,rJrr,rHApa 5 neperr,reqaerc.E BJreBo. ,[,ruxenue u,nlrrrr -/
lporrcxoArrr Ao rex nop, troHa rropmeHb HailaAoqHoro lltrJrr4HÂpa He Tre-
penpoer ornepcrrr.fl a v 6, qepea Horopbre MacJro rrocrynaer B ItrLrJrrrHAp.
Ihuta ocranaB JrrrB aercff . I{unun4p 5 uoes on.Eer npotrBBoÀr.IrË lrepeMetrIe-
Htre rrJrrirrbr Ha HaJraAoqHoM peÆ(urue pa6oru Malrllrnbr. Vupannenue
rlrtJrrrugpoM ocyqecrBJrflercfi BoJrornrrr(oM 7 c rroMoqbro pynoflrr(rl.
B xonqe xoÀa pacxprrrran $opu Ha,firrMaerc.fi HonesHr,rii -pblnJlroqareJrb
4ItB, orxnrcqarorcfl aJrer(rpoMarsuru 29 n 60 m Br(Jlroqaerc.fl peJreBpe-
v'enn ?PB rIayabr Me]r{Ây qr4ftJraMr{.
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$ 6, JII,ITbEBbIE MAIIIIIIIbI [JIfl IIEPEPABOTITIiI
PEAftTONJIACTOB

llpuuqr,rnuaJrbr{bre cxeMbI Harr6oJree pacrrpocrpaHer{Hbrx
rrrrroB Marnldr{ AJrfl rrepepa6orxr.r peaHrotrJracroB rrpr{BeÀeHm s ra6fi. vII.7.

Ta6"nuqa VII.7
Ittaccu$uxaqr{fl Jrr,rrbeBbrx Marurrn gnn uepepadorxn
peaKTorrnacToB

C npeEBaprrreft soû nuacrr.rxnurrefi

Eea npegnapurettuoù
IIJI A CTI{ I{ AUUII OÂITOqIIJII,IIIAP OBâfl

HoHCTpynqufi

ÂByxqr,rJrrrEEpoBaÂ
HOHCTpyT{qIrF
c sepBrrssofi

nfi âcrr4Halll4eû

I unyxqunr,rn-
I ApoBaa HoH-
I crl lyr(qufi c

| IlopilrHeBofi
| ûJiacTI{Ha-
I ur,reit

B uamunax [oplrrueBoro rlttra BogHr{Karor BuâqrrîeJrbur,re norepr4
AaBJreErl.fl MerfiAy rroprnEeM fi Jrlrrrrr4KoBofi cracrelroù. cnopocrt BrrpbrcHa
Ea 01ux MatrrtrHax otrpeÀeJl.fleTcfl cTerrelrbro trpofpeBaElrff MareprraJla,
EaxoÂ.fiqeloc.fl trepeÀ noprtrHeM. Maurraur,r lloprnHeBoro II qepB.EqHoro
rr4rra AByxrlr4JrrrrrÀpoBoù xoucrpyKrlr{Ir oTJrr4qarcTc.g TeM, qTo,{o3r4-
poBr(a ff trepBoHaqaJrbHbrfr rrporpeB MareprraJra nporrcxoÂsr B orÀeJrB-
HoM qr4JrrrHApe.

Jharrennre Marrrurrbr oAgorlaJrtrrrÂpoBoù nogcîpynrltrr{ c qepBr{nuoù
rrJlacrr4Karlueii UMeTOT Te OTJrr{qr{fl, qro trepeÂ qepB.trKoM MarepnaJr
HaxoÂrrTc.E B B.ESHOTeHy.IeM cocTofiF.vm. B peay.rrlraTe gToro yÀaeTcE
peryJrr4poBarb ocrroBHbre rexHoJrornqecHue rrapaMerpbr trpoqecca Jrrrrbfl :
CKOPOCTË BAIIOJIHEHII' SOPITU I4 PEE{I,IM trPIIJIOE(EIIT4fl AABJIEIIIIfl rA {OP-
uyeurrfr Marepr,raJr. 3ro s cnolo oqepeÂb odecnesr4naer dôrr,uryxl IIpor{B-
BOAI?IT€JrI,IIOCTb lro cpaBHeHrrro c npoqeccoM, rrpo[cxoÀfltrIrrM HA Âpyrrrx
Tlrtrax o6opy,qonaur4tr, Jryqmee HaqecrBo uS$e[rlrfr) SHasurerbHo 6onr,-
rurafr 4uanasorr.npr4MeHeuraa (uo HoMerraJrarype, nonsuryparlr4r{ r.r pa3-
NrepaM raa4enufi), MeHbrnl4e orxoAbr Marepr4aJra. Taxne llâmranrr rroJry-
rrr,{Jrlr InrrpoKoe ilpl4MeseHr4e.

CoaÀanaeunre B Eacro.flqee BpeMfl JIr{TËeBble Malrrr,r'r,r AJr.E rrepe-
padorxu pear(rorrJracroB B Buasr4rerbnoft crerreuu yura{uqupyrorcn
o MarnrruaMr4 AJrfl uepepa6orxr4 repMotrJracroB.

Mamrasa ÀJrfl orJrrrBxu uagenvfr. o6reruou go 63 cns uB peaxrorrJracroB
IIOKaBâHa Ea. pr4c. VII.13. Mexanraala BarrrrpaHr.r.ff (rra4pannrauecHoft
noHcrpyKrlr4ra) ocuaqeu rra4po6ronou. B rra4porlr.rJrr,rEÀpe 2 lopmenr, J
uMeer BHylpeHHrorc froJrocrB 6, orÀelenuylo or nopu[renoù rroJrocrrr a
rlr4JrrrrrApa o6parunru r(JralarroM 7. ilopulenr 4 crly.I,eivr AJrfl 6UCrporo

He pearr.r-
3()tsaHa
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Puc. VILIS' Jlutsesas Mamrrua AnE pear(rorrJracroB:
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xorrquonsrrû 1111ruggp; 12, 16, 17 - peryrr4poBoqrne_ratn'nlla'- su6poAosarop;11 - 
'6ynxep; 
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rrepeMerqeHr4.s rroABr{Errrofi urr4rbr 6 anepe4. Odparnoe ABrr)fieHue unlrrr,r 6
rporrcxoAr4r no4 geficrnraeM ÂByx rr4Aporlr,rJrr4r{4pon 5. B racxo4uolr no-
JroE{eHr4rr MexaHr{3t\{a IIopIneHr, 4 uaxo,qurca n xpaùneM JreBoM trOJt0ïre-
nnra...o6parurrù xnauau 1 orxprrr. Macno rroAaercfl B [pororrny a ilopur-
uesoft rroJrocrrr r.r qepeg ornprrrrrit o6parnrrft ftJrarraH itocrynaer B rro-
nocr n 6. fI o4nraxnaa trJrr{ra 6 nepeuerqaerca nuepe4 c 6 or rruod cKop ocr Ëro.

flocne cor,pa-KocHoBeHrr.fl {opir,r 4aaneund s troprxgeBor-r ilo.rrocrr{
yBeilr4qaBaercn. o6parunrii Hlauau -/ aaxpunaerca uô4 4eiicrnraeu npy-
'r(aHbr. flotocrt 6 cranonrarc.s BaMKHyrOfr U uepea 

"ee 
uepe4uerc.fr Aa-

BJIeHne. flplr pacnprrurnsopugaBJreur{e o uopm-nenoû nonoàrra a cHr.rMa-
elcl fi rrepeAaerc.fl B rrrroHoBbre noJrocrrr 6 qr.rJrr,rEÀpa Z ra o qu.ulrugpnr
5 odparuoro ABr.r)fienr.rfl. flo4nramnan rrJrr4ra 6 c nopuruenr 4 nepeueulaercn
rrasaA Ao r{cxoArroro rroJroEreEua. (Dopnrrr r{Meror sreHrpr4qecHuii o6orpen
C ABTOMATI4qECKVM I(OHTPOJIEM I,I PETYJIUPOBAHI{EM TEMIIEPATYPbI.
r Tlnxexqraonurrft yBeJI ycranoBJreH Ha r{oJrorrHax 14 nepeMerr{aercfl
ÀJr'fl noABoAa I'r orBoÀa cotrJra c rroMoqblo rrrAporluJrrdnÀpa, pacrroJlolHeH-
IIoro Hr4rr{e vH}r{eKqrroHHoro rlr4JrrdrrÂpa (tra pr4cyrrKe He noxaaan).

fI pzn o4 nepBrrxa -/0 ocyrqecrersercfl o.r rr4ApaB Jrr4qec* oro ÀBr'rareJrflqepea qepBs'rn.nfi 
_peAynrop. rtaperHa 22 c r.puno4oM rrepeMeqaercfl

rro KoJroEEau -/8. trucro o6oporon qepB.sKa KoHrpoJrrrpyercfl TaxoMer-
g2wr 21 . roprunenan rr rrrroxoBafl troJroorr{ rr{Apor{r4JrrdHÀpa Brrpbrcna
23 yapannaeurr. 0ro troBBoJrfler rrpor4aBoAr4rr, orBoÂ qepBflKa Ha HaJra-
AorrHgy p_e?fiuMe. tr4nmenqnonnrrit qzrrauap 11 Hpenurca r nrrare raft-
ttola 72. 9epunn coeÂr{E.flercfl c rrpr.rBoAnrrrtr sanôM my{roft 20. Ilorc-
?r{eHtre qr.rJrrrrrApa orHocr{reJrbrro rrJrr4rbr peryJrr.rpyerc.s raiirauu 12 w 17,
IITO IIO3BOJIflET MEHflTI, PACCTOflHI,IE ME)I{AY COIIJIOM 7 U TTAXOTTEqHI,IROM
8 uepnaxa B ero nepe4rreM rroJroxterrr4rr,

,(ne souu ârefiTpl,rqecnoro odorpeBa paa4eJrenr,r KoJrbr{olt 9, r Horo-
poe noABoAr4rc.fl oxJralHAaroqa.E roÀa. SarpysoqHoe orBepcrrre rlrdJrr,rHApa
oxJra)r{Àaerc.fl rro r(aHaJrar a. E xamAofi soue odorpeBa B creHKe rlr.rJrr.rHApa
ycraHoBJreHbr repMorrapbr. Teuneparypa HoHrpoJrr{pyercfi froRasr,rBa-
roqtrMr,r Mr4 JrJrr4B oJrr,TMeTpaMa.

rlepaxrt (guaruerp 40 nu, orrrorue'r{e LID : 16 : l) He tr{Meer sorrbr
clrrarrr.E. Bo nnyrpenHroro rroJrocrb qepB.rrKa rro HaHaJraM ? rrol\Bo/'urcfl,
BoAa rra KoJrJrexropa 19 p;l's. noÀAepmanrrfl BaganHofi relrneparypbr.
Itonra'recxa.fl {oprua Harouequr4na B uepnana coorBercrByer Brryrpeg-
neft uonocu4 corrJra.

Byunep I 4 valunn:,l cnadrxeu nu6p o4oaaropoll .2,?, ocyrqecrBJr.fl rorqrdM
rJoAaqy MareprraJra B BarpysoqEoe orBepcrr{e qr.rJrr{rr4pa. flolo}r(eHr{e
6yuxepa _Ha4rrr ornoM Àoaaropa peryJrrrpyerc.s rafi Hoit 1 6- m SuxcupyercÂ
BIIIITOM 75. Jlorox AosaTopa KpetrI{Tc,fT Ha IIJIacTI4HqaTbIx IIpyE{IIHax I4
uoA 4eiicrnr{eM Marrrura coBeprlaer xo.ne6areJrbubre ABrdrneur{fl. trLu-
relrcr4Brrocrr nra6paqrar.r peryrrrrpyercs. Bnrro.reulle nu6paropa a pa6ory
rrporrsBoÂIrTc.fl Bo BpeM.fl rrJracTrrRarlr{I{.

V_alrr Balrrrpanrrfl I[ I{rrx{er(rlr4rir ycrarroBJrenbr rra coapuoft crannne 2s
xopo6uarofi Sopuu. B rurmnefr qacrr4 craur4rrr,r crrpaBa pacrroJrox{err
6an qra MacJra rrrAponprdBoga. Ha nepxneit qacrr4 6àxa u s 6oHosr,rx
creHr(ax craHr4Hbr ycraHoBJreHa rldÀpoanraparypa. Ha uepe4neft crenxe
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crarrrrgËI paCtroJIoXeE gJIeRrponyJIr,T y1rpaBJleHll-fl 26 m 1;'a]g.enu 24 c wa-

HON{eTpaMu U MaXOBLIHaMI{ AJIfl troÂItJIIOIIeHIIfl MaHoMeTpoB K rl4Âpocl{-

crcr{e. Perynrpyrorcn v- fiorrrpoJrrrpyrorc.E CJreAyroque trapaMerpLI:

ÂaBJregr{e BrIpbIcKa l{ BaIIUpaEI{fl, BTqpLIIIHOS AaBJIeHI{e JIIITbfl (4anneurae

Sopuonanun), AaBJIeHrre trJlacrl{Haqr4tr' AaBJrelrlre B rrlApaBrnce-

cRoM ABIIIarefie. CKopocrb BnpbICKa I4 CRopoorb Bpalqeul{fi qepBflHa râIt}ItG

peryJrrrpyrcrcfl. KoMaHAa Ha c6poc AaBJIeIIIIfl Bo BpeMfi BIIpbIcKa IIpoIIsBo-

NfiT C'I K OHEqII}IM BbIKJITqATE JIEM.

Ha uaurraue trpeAycMorpeE BbrBoÂ raBoB r43 rpopur,r Bo BpeM.E orBepEt-

Aenrrfl Marepaant (Âeraaaqraa MarepllaJla).,{,eraeaqllfl ocyrqecrBJlflercff

BO BpeM.fl pafiOqerg qI{KJIa MaIIIIIH6I It CO11pOBo?I{ÀAeTc.E yMeIIbIIIeIIIleM

ycvr:'\n BrrpblcKa II SAIII{paHI{fl B TeqeHue saAaH}IOfO BpeMeHII II trOBTOp-

HbrM coBAarrneM ycr{Jrrrù. Bpeun Haqara Ael.asaql4r[ onpeAeJIffeTC.E fIO

peJre BpeMeHr,r. flilacruKaqr.rfl Marepr{aJra Mo}r(er ocyq,ecrBJrHTb0ff nprr

tto4maroru K ÔopMe CoIilIe 11 npu orBeAeIIHoM cotrJle (uoCne BbIAep]I{KI{

noA AABJreIil4eM).
's 

z. rBxnofiorusEcntrE PÀCrIETbr JIITTbDBbIX MAIIIT{H
' O4notosrrqrrolrnbre Malrrrrnbl

Mero4nHa pacqeTa oÂHorloSuqr4oErrlrx MamuH AIrfr IIIrTbtr

1rgAeJrûft trB peal(rgtrJlacroB II repMoIIJIacroB oAI{EaKoBa. Ha upoue-

BOA1TSJITTHOcTb MaIIIIIHII BJIIISIOT O6oeu oTJII{BI1I' AJItrTeJIbHoCTb IIIIKJIa

JruTbfi, 6rrcrpoxO4noorb MamtrEbI. AJII_ pacqera ..[poI{sBoAIIreJIbHOcrI{
Mamunr,r flptrErlMaeTctr o6beM oTJrfiBr(r{ 70, paaumfr 0,75 or HoMIIHaJIr-

EOIO ero SHaqeEffff yHoM:
VP:0'75Vl.ou

Bperrlr qtrKJra pa6oTbr MarrrrrEbr ('ui cocrour Ils MaIITIIIIHOIO (r*)

u TexEoJrorruecKoro (Tr) BpeMeHrr qtrRJra:

Tq: Tr * Tu

Er,rcrpoxo4HocrË -6 uaurunnr orrpe4eJlflercs uo {opruyle:

- 3600
D : -

TM

B 6onrmrang1Be c;1yqaeB MaIIII{HIISS BpeM.f, otrpeAeJIEeTCfi AJII{reJIb-

I { o c T b I o B I I p b I c R a ' c M I , I H a H I I f f I I . p â S M b I K a H I I . E t r J I I I T ' u o A B o A a I I H } I ( e K -
qrroHHorO qr{JrrrEApa x soprue (npelrn oîBOAa r{IrEtel(qrroHlroIo ysJra

u tropIIrHfi Uru qepBgKa gBJrfleTcfi rrepeHpr'rBaeMblM)'

B-peun qrrr{Jra paforbl Ma1I11HLI Mo]fieT 6r'rtl nr'rpaxego cJIeAyIolqIIM

(vrr.e)

(v I I .10)

( v r r .11 )

o6pasorr:

Ko,rn.recrso qnHJIoB B

, 3600
" q - " r  r  6

qac :

3600
f l s ' : -. T t r

3600: - 
,*-5gob-rr-i|_E_
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9ucno qrrnJroB padomr Marrrr{Hbr n rog (2") [pr.r toAoBoM
nou ifonge BpeMenrr T":

3600
z r : - ' 7 ' t

ttt - 
rB--:

eS{eHrun-

(vrr . t2)

Torna HoilrlqecrBo
6y4er panuo:

nepepa6oraurroro Ba ro4 Mareprrârra Q @ m/eoô|

o: , " '\I!!!" '  (vrr.13)
(  t * '#) roooo

rAe p - rrJroruocrb N,rareprrala, e/cmg.
f(aH cle4yer ua {opruy;ru (VII.13), trpotrBBoArrreJrbnocrb Marrrr{Hbr

oupeAeJrflercr ee 6ucrpoxo4rrocrbro. Ysernseune 6rrcrpoxoÂHocrrr np[-
BOAIII H IIOBbIIIIeHIIIO trpoIISBoAIITeJIbIIocTII MaIuaHÉI' trpl{ ATOM IOAoBhIe
9RCtrJryaTAquoHrlbre pacxoAr,r, npr{xoAflrqr{ecfi Ea BecoBylo eÂr.rHr{r{y
uepepa6oraEHoro MareprraJra, cHr{ffiaIorcfi.

l\Irrorouoauur{oHrrbre MarrrnHbI

Muoronoar.rqr{oulrbre JrarbeBbre Marrrrlnlr r{Meror rrec6oJrb1o
uoenqufi Btrpbrcxa u. cMr,rnarrrrn {opu n orruqarorc.fi 6onrmefi upo-
IIBBoAureJIbHocrr'ro IIo cpaBHeHI{Io c oAIrotroBr{r{IroHHbrMtr MaIrIrrHaN{rr.
rlpnueunrorcfl peBoJrL'BepHbre, peBoJrbBepno-poropgbre rr poroprrbre MHo-
Io[oBI{III4oIrHLIe JIIIITbeBT're MaIIITIH},I. PenollaepElle MaIUIIHLT II[reloT oÀIIy
rloBrrrlrrrc BtrpbrcHa r{ HecKoJrbKo noalrqralï cMbrKaEuff sopnr, pacrroJro-
EierrEr,rx Ha Bpalqaron{eMc.fi croJre. B poropnux NrarrrlHax qucro uoelrqrafr
BtrpbrcHa rI cMbrKaHrrtt{ {oprrt o4unaHono, PesoilbBepHo-poroplrble MarrrrrHr,tr
IrMeror l1ecHoJrr,Ko noauqnft BtrpÉrcHa r4 HecKoJrbno uoauqlrft cMbrKa-
nur (popr,r, fipnqeM qrrcJro noauquft Brrpbrcr(a He paBuo q[cry noauquft
CMbIHAHI{fi.

__ Cxeua peBoJrbBepHoû rrarr,esoù Martruur,r trpeÀcraBJrerra Ha prrc. VII.l4.
Ha npaularolr{eMcfl crole -Z ynpetrJreno necHolrno ùopu. B- nosuqulr .f
{opua corrnrryra r,r B Hee troAaercfl paclJlaBJreuurrù martplraJr, uoAr.oroB-
nenunrË B rlH?fieHr{rrorrHoM yzne 2. flpolrcxo4r,rr nrrgepxtHa Marepr.raJr&
trOA BIIEIIIHI{M AABJIEHIIEIT. fIOCrrE EC OHOHqAHIIfi AABJIEIII,IC {OPUONANUX
cHr,rMaercfi rr Bpaqaroqufrcs cro:l troBopaqrlBaercfl B cJre4yrorqyro uo-
srlllrrrc' B uoanquro -f ycranannr{Baercfi ApyraE {oprua rr BHoBb rrporr3-
BoÂr{rcfl Bnpbrcn MareprraJra n {opuy r{ r. A. B uoaurlnu 7.I {oprua pac-
I(PEIBAETCfi U trB IICE IIABJIEHAETCS.TOTOBOE ITBAEJIUE. ,{ANEE qNRJI trOBTO.
pflercfl.

Padora poropnoû u peBoJrbBepno-poropuoË lrarrann orr,raraercs
!] Pa6oru peBoJrbBepuoù uaurranrr EenpepbrBrrocrbro, trepeMerr{enr4fi croJra.
Ha poropnoù uauruue Br,rAeplnna troA AaBJreHr{eM trporraBoÀrrrcfl B }iaxr-
gofr roar.rqrarr, Ha peBoJrbBepuo-poropuoft - ToJrbKo B troal,Iqusx, cBfi-
SAIIHbIX C I.{H}I{EKIIIIOHIII,IMII YSJIAMII.
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fIo HaBHaalegIrro MHoforloBrrrruolrHr,Ie JIrlTbeBbre MaIII{Irbr \roxtlro
[oApaSAeJrrrrb rra yHr,rBepcaJrbHble, npeArrasrraqer{Hbre Ailq no"uyneHr4E
lrrrrponoro accoprrr]{enra ue4elnù, rr ctreqrraJrbnbre, trpeAHagHâqenr{r,re
ÀJrfl rraroroBJrenr,{r orrpe4eJrenubrx BrrAoB uagenufi. I( uucny c[eqrraJrb-
IIbIX NIIIOTOIIOBLIqI{OHHLIX MaIIII{II OTIIOCtrîCfi, EAIIpl{Mep, MaIUAIIa AJIfi
BaJlnBHrr noAoruB o6ynu.

Mnoronoauqr{onr{bre Malrrunbr cogAarorcff B ropr{BouTaJrbrroM Ir Bep-
TrdRaJIbHOlr IrctrOJIHelrr4r{ t{exaHrrSMoB cMbrKaIII{.E rr rrH?fieHIIuu. ouu
trpe4Haanaqeubr AJrfl nepepa6ornr{ r(an TepMotrJracrrrqrrbrx, TaK rr rep-
r{opeaHTrrBH},rx r{areprraJroB. }toucrpyHrnsnoù oco6eHHocrr,Io rruoro-
troBrrr{norrubrx Marrrrrn, or;ruqaroqeff rax or oArroloBl4lrryonlrbrx, ffBir.sercfl

Puc. VII.{.4. Cxeua penonrnepuoË untr,esoË Mamr{Ebr:
, - BpatrIaroq[ficÂ crofi; 2 - uHrfiefiqnoHHr,rù yaer; I-VI - rro3l/rqnu {opmonanur.

Harusre Bpan{arcrqerocfl 6apa6ana (crona, poropa) c ôopMauu, Mexa-
Iril.3Ma ITOBOpOTa, MeXaHr{3Ma SUHCaqUU rrOABrr}r{HbrX yBJTOB rr l\'lexarrr43Ma
yAaJreur{fl JrrrrurrxoB. Mem4y co6oft Ml{orotroarrrlrronrrr're Malrrrrubr paaJrrr-
qarorc.E no lioHcrpynrr{BrroMy o{oprunenralo ocrroBlrbrx ysJIoB. ,{rr o6ecne-
qerrrrff anroMaru.recnoù pa6orbr raxrrx MaItrrrH B rrx noucrpynqr,rflx
IlpeÀycrvrarpr{Barorcg MexaHrIBMbr Ar.a uBBreqeur[fl JrrrrlTrrKa r{g Jrrrrr{rrHonoii
BTyJrHtr i[oprrrrr r.r MexanrraMbr, upoBepflIou{r{e qucrory Jrl{rrrr{KoBoro
orBepcrrr.E IIepeA BupÉrcKoM.

flporasno4nreJrbrrocrr' MHororroBr{qronnoit Marrr{Hbl, uo aHaJrorrrrr
c oArrorrosrlrlrroHHoù, [oAcqr4rbrBaercfi tro saBrrcr{Mocru (n ne/eoô)

^  3 ,6Q - -{f ovr"
z) "\

,rJrrr Apyroft {opnyne (n na/v)

Q:3,6>tr
SAecr 7 - o6reu orJrrrBltrr, ctts; T, - ùool BpeMeIr[ padorrr ivra-

rrrrrHbr B roÀ, v; x to - o6qaa [poAoJl?r(IrTeJlbrrocrb (nperua) qr{KJIa,
ce\.; p - rrJroTHocTb llaTeprlailà, ef cJwg.
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Bpeun qn'HJra upn pa6ore peBoJrbBepnoft nraururrbr c*JraAr,rBaercs
r{3 AJrr{re,rbuocrrr cJreÀyrcrqtrx ouepaqraù:

) t tr :r"np*t"",of rno"f tn ( v r r . 16 )

.  (vr r .18)

- rIJroTIrocTb rrepe-
- Bpellrfi IIJrACTrrfia-

rAe TBnp, Tnu4, Tnon, Tn - COOTBeTCTBeITHO rrpoAoJrlr(rrTeJrbHocTrr BtrphrcKâ,
BbrAeplr{Kr{ troA ÂaBJreEr{eM, troBopora poropa MalrrrrHr,r Ha oAlry lroarrrlrrK)
r{ rraySbr rre}r{Ày rIrIHJraMrr.

Bpeun rroJrrroro ',oBopora poropa otrpeAeJrflercrr upoAoJr]nr.rreJrb-
HOCTbIO OxJra}It,qeHufr. nB4eilIrfl. a cHJIaAbIBaeTC.fl I{B BpeMeII Tunp, Tuo,4,
Tno" II Tn B Ha)fiAOM Ur{KJIe.

Ben[.r[Hrr renp I TBbrÀ otrpeAeJrflroTc.E Koncrpynrp{efi Sopur,r, 
.rn -

RolrcrpyKrlrrez namunrr, â Tros paccql,Irt'rBaercfl rr3 ycJroBrr.s odecueqe-
nnn rpe6yeruoft upo4oJrlr{rrreJrr,Hocrr[ qr{fiJra

C yuerou srrcra uoalrqlrfi peBoJIbBepHoù uaruuun anaqeuue rtroB Bbr-
qucr.sercfi uo (fopruyre:

t  À p .  M _ À 8 .  D _ 2rnog:  
; ; ;=. ,_t '  rox.n- i - ( runp*r"oa*"")  

f f i  
(VI f  .17)

rAe 
b.M 

- qrrciro loenqnft peBoJrEBepnoù uaruunrri k"., - qrrcJro no-
suqrlt Me]r{Ay noauqueû BrrpbrcHa rr pa3MbrRaHu.a (lroxrer-6rrTb ueqe;rrrlr
sucroM).

flracruHaqr{onrrafl trporraBoAr4reJrbnocrb Q"" (u nafa) penonrnepnofi
lraurr{Ebr paccqurbrBaercff uo Sopruyne:

n - 3'67sP

rge vo- uounnarrurrft o6relr oro"î", ci l,B; p
padarrrnaeruoro Marepr4ata,ef cn{; Tnr : Tnos t rn
l\trtw, cett.

IIpt pacuere trpor4BBoAr,rreJrr,Hocrlr r{arxrlr{6r uprlrrnMaercg, qro
trJracTrrKar{[oHrrafl nporrSBoÀrrreJrr,HocTb ee rrH]r(eHrlrroHHoro qrrnurrApa
o6ecue.runaer troÂroroBny MareprraJra ÂJrfi paccqlrranuoro qr4r{na nprr
ua ra6o,rrrlreft drrcrpoxoÂrrocrr Matrrr{Hr,r.

o6c;rynurna'r{e JrrrrbeBoro odopy4oBaHr{.fl rpe6yer co6nroAerurn uep
lexHrrn[ 6eaonacnocur. 3ro oco6esno Ba?r{Ho trptr rralrâAHe rrallrrrHr,r u
ee 3Hc[Jryarar{rrr4, uplr o6cnymr{Balrnrr froprr.rrr, MexarrnsMa 8atrrrpaHrrfl,
a rar(xie SHcnJryararlr4r4 HarpeBarenefr lr aJreKTpocrrcrelr. Bo trederHaune
TpaBM trprr cbeMe I{SAeJruf Ha rralrrrHc uMeroTcfl orpaÂrrreJrr,rrbre perrerHr{,
rrpetrflrcrByrorlr{e npoHr{r(HoBeHnro pyK B sOHy CMbrr{aHr,rfl {opu. flpn
orJraAne {oprurr, KorAa Aouycxaerca pa6ora Ea pyquoM pe}firrMe c or-
KpI'IrhrlI oIpalI{AeIIIIexI' [epeMeIIIeHI,Ie trJIATbI o6eCnes[saeTgfl Ha]r{aTr{e1r
AByX HHOnOT(, KOTOpOe trpOr{SBOAr4rCq O6euN[I{ pyr(aMr{, B cnyuae HaJraÀHrr
I{auruHr,I cJreÀyeT ocTeperaTbcfi TpaBM pyr( upu trI4cTRe corrJra Ir JrrrTHlr-
nosoù BryJrnrlr. Alg IlpeAorBparqeHr{.fl o}r{oroB pyH odorpeBareJrrr
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r,rHlr(eKrlrroHHoro qrrJrr4HApa sanlllqeEbl Ko]nyxoM, cIrIrHaIoqr{M TeIlJro-
rrorepr{ rr reNrneparypy Brrerrrnr{x AeraJrefi. Âos rrpeAoxpaHeHr'rfl or
ilopaE{errufl âre}iTpl4qeOKIIM ToKoM SanpeqaeTcfi oTnpnIBaTb 9JreK-
rporuna$ upra pa6orarouleù MaInEHe v. rrprt BnrroqeurroM py6u;rsnuxe
aneHrpomxaSa.

JT lI TEPATY PA

C,  I .  f  yp  B  nu ,  I .  A .  t r 4  n  r , s r r  e  HR o ,  C '  4 :  CB  g_p t rA  eE  no ,  Maur raq r ' r
gnx nepepa6ôrHn tepuonflacrr{qublx rltâr-eptraJroB, lleg. <<Malyng,ocrpoerurel, 1965.

B.-It-. 3 a B r o-p ontt nîr, O. JI. K a Jr tr Err-e s' P: [. I l t a p a u' JIu119-
BÉre Martrrrrbr ArrÂ reprrotriracroB Ir peaxrorlJracrou, tr{ag. _(${?qr44ocrpoeuue>, 4.968.

f .  H .  I t  p  y r  J r -Â r Ie  r r  Ko ,  t r { .  C .  K  pn . I ^e^n  ep ,  H .  t r { .  H  aù  r  ya ,  Tepuo -
trJracraBToMarir, ûsI. <Marunuocrpoenne>, 1966.
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OFOPyAOBAHT4E ÀJrfl oopMoBAHrrfl rrStrEJIIrrl
A3 JII,ICTOBbIX II trilEHOqHbIX
TEPMOIIJIACTI4TIHbIX MATEPI{AJIOB
s 1. ocoBErrHocîtr rr ftJrA.cctror4KArlr.rff Ir,rEToAoB

OOPMOBÀHI,Ifl

Mzgemn rr' Jlr4cîoBÉrx r{ IrJrerroq'brx repMonracrr4s'brx
MaTepuaJroB MolI{Ho rr3roToBJrgTb MeToÂaMIr BaHyyMrroro, rrHeBt\ra-
rr4qecftoro r{ MexaEr4qecHoro {opruoBarrrrfl, trpu STOM BOSMO}I(HbI nolr6n-
Harlrrlr [epequcJreHrrr,rx il{eroÀon. flocHoltxy Bce yfiaSalrEbre Mero,ubr
upeÀycMârpr{Baror uepepa6orxy Harperoro Ao Br,rcofioaJracruqecnoro
cocro.Errrrfl Marep.r{aJra-3aroroBnllt, rrx Mo}r{Ho o6te4nnlrrr o6ulnnr ua-
BBarrueM <<repuoSopuoBarrrre)).

PacrpocrparreHrre repuo$opruoBarrufi o1.or,cs.s.ercs. oruocsrellnof,r
NPOCTOTOË, T(OMtrâKTIIOCTbK) II UEBNTCOHOû CTOI{N,IOCTbK) NIAIIIIH AJIfl BAHY_
y]\,fHoro, rrHeBlrarr{qecHoro u MexaHuqecKoro (ilrralrnonna) {opnroBaHr{fl-
Mero4u replro{opuoBarru.g Aaror BoaMo?r{Hocrb trpr.rlrerrflTb rexnoJro-
rr4qrrhre r(oncrpyKr{r4ra {opllyrcrqero rrHcrpyMerrra, qro ocodenrro Ba}fiHo
Ilprr uBroroBJrerlurr rorrKocrerrHhrx tr KpyllHoraoaplmurrx ua4enuù cJroEi-,
noft xon(frarypaqrru. Tlsnecruo, qro Muorrre r4gÀeiltr.s rrg repMorrJracroB,
(o6rraqonourrbre rrarreJlrr, ÀBepqbl tr r{oplyca xoJroAr,r"rrburrtnon, Honreit-
Hepbr, Tapy II r. 4.) trtonruo r,r3roroBJrfiTb MeroÀoM Jrrrrbfl trotr traBJreHrrexr.
a rar(E(e MeroAaMrr repuosoplloBarrr4fl. onrm nonasbrBaer, uro {opiuy-
rcrlue Maml4rrlr cyrqecrBelrHo ÀotroJrHfimT BoBMoE{HocrI,r Jr[TLeBbrx rep-
MotrJracTaBToMaToB' a B pflAe cilyqaeB EBJrfiroTc.E eÀIrHcTBeIrHo rrpl{eNl-
JI_eMr,r_Mrr, Ha]rpr{Mep, upl{ rr3roroBJreEl[r{ utagenvfr. rrJro[{aAbrc } | nr.
Han6onruruft rexnrano-axorrourrqecxuft s{SeHr Àocrr{raercfl, HaH orNre-
rraJrocb Bbrrrre, IIptr sopuonauru Hpynuora6aprrrHr,rx rorrHocrerrHbrx
uagenuft rl ytraxoBoquofr raprr B MrrororueaArrbrx {opuax.

H o6rqrau Aocror'rlrcrBaM MeroAoB repuo{oprnro-san,ng orHocrrrcfl
trpocrora aBroMarr{SaIIIrIlI TexHoJIorRqecKI'rx IlpoqeccoB, a ]i rrx HeAo-
crarr(aM - dôllurag, qeM rrprr Jrlrrr,e troA AaBJrerrrreM, rrpoÀoJr]r(rrreJrbgocrr].
IITTKJTOB $Opmonanufl, cJroErrrocrb HârpeBa aaroronox, Sopuonanrn n
o6peaHra JrrrcroB ro;rrquuoË ) 6 nn, rroilrrrrenrrhre orxoAhr r{areprraJra.
Sarorosxu B Br{Àe JrrrcroB rrr trJrerro* ua 70-100% 4opoÀe rpaHyrrrrpo-
BAHHOfO Cbrpbf f .

Paccuorpulr ocodeunocrr ocHoBrrbrx Mero,qoB tepuo{oprrroBarrr{fl.
cxeur.r MeroAoB nanyyu{opMoBagatr JrrrcroBÉrx repr{otrJracroB Aarrbr

Ha  p r { c .  V I I I . 1 .
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f lpu neraurBlroxr Sopuonanlur (plrc. VIII. l '  a) rpeABaplrreJrbno
pasMfirqeggafl HarpeBareJreM Sa1'OToBKa -Z nrgrrasaeTcfi B BoIHyTyIO

ùopuy 2 nol, gelîcrnueu pasrrocrtr Melr{Ay aruoc{epurrM AaBrrerrrreM r{
ocTaTorrubrr\r Aats.rreHIIeM B BanyyMllpyeruOù IIoJIoCTII {Opuu. SarO-
ToBKa rrJrorrro tlpuir1tl{Nlaergfi IIO RoIITypy 3a}I(I4MHofr pamoft 4. BOe4yX
orcacbrBaelcfr Lr} tfoprurr BaKyyM-rracocoM qepes rpydotrpoBoÂ' pactro-
roxenurrft B crofiKe 3, I{ nanalbr B ùopMe.

B cryuae rroarrrrrBuoro Soplronauufi (puc. VIII.1, 6) uarperafi 3a-
IOTOBfiA npe,qBapr{reJrbl{o BbIIETLIBà9TCFL [pI[ IIepeMerqeHIII{ cHIISy BBepx

Fuc. VI I I. 1, Cxeun MeroAoB natyyruQoptrloBartrE:

a- r Herarunnoù ùopMe; 6-B no3urlrBEoit ôopMe; 6- c npeEBaptIrerbHoû
BbrrÂHHoû BaroroBr(rr [yaHcoHoM; e - c upeÂBapureJlbllofi nHeBMaryrqecfiolt Bb1-
Trr?t{ H or'i saroroB}tr4.
I - aaroroBfia (fiscr); 2 - HetâruBHa.E ÉopMa; 3 - crofilra; 4 - aarfiuMHaa
paMa; 5 - rro3ûTlrBltaff QopMa; 6 - DyaHcoH; 7 - ÔopMoBoqEaÂ fiaMepâ;
I * III -noâuq!ûr OoPMoBaHnq.

BbrryKJroù {opmrr 5. floc.le aroro rpy6otrpoBoA u {opua coeAr{H.tlrorcrl
c BaftyyMHofr. nvu]/efr. I[ trpol4sBoAtrTcrr oftoHqareJlbrroe {oplronanne raa-
.ÀeJrrrff. Harpernrfi JrrlTCT I\rOtfiIlO TaKtfie orrycKaTË rr ÊaTflrr{BaTb Ha

ôopnay.
BaHyyru([opMoBarrr{e B rrerarr{Brroù t[opue c rroMorqbro rryaHcolla

rroHa3aHo Ha pr(c. VIII.I, a. flyancou 6, uepeuerqarouluftca uo,q 4eii-
cTBrreM trrreBlraTrrqec(olo IrJrIr rnApaBrllqecKoro IIr4Jrr{IrApa, ocyulecrB-
JrfieT rrpeABaprrreJrbrryn Bbrr.Err(Hy Marepr[aJra (noauqua /). oHouuareJrbrroe
,$oprvronanne [porrcxoAnr rrplr BanyyMrrpoBalrrrrr rroJrocrr{ Soprurr (uoan-

\nn II). Mero4 trpr{Nreu.rrercfi rrpu {opuonanrau vzgenvTr c uy6oHoii no-
.Jrocrr,ro, a raK,iHe wzgex.uù, Ir3 Jrr{croB ToJrtrI[rroft 3-5 nn.

floeurunuoe Soplronanrre qacro coseraror c trpeABapr.rreJrbuoù rruen-
Marr4qecnorî Bbrrslr{HoË {opllyeuoù BaroroBnr4 c}KarbrM BoBAyxoM, no-
roprrË Hâfrreraerca n $opuoBorluyrc HaMepy 7 (pvc. VIII.I, a) uepea
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KaHaJrhr {opuu n rpy60npono4, O-6rruuo upeÀrrasrraqe'Hbïe ÀJrfl BaKyyl\r-
rroro orcoca BosAyxâ (noazqun .I). TaHar otrepaqr{fi rrosBoJrrrer r[3ro-
roBJr.flrb r{sÂeJrr{fi c 60ree pâBHoMepHoft rorqunôfr crenoH. flocne aroro
IIarpelafl SaroroBKa AOrroJrrrrrreJrbHo BbIT.ETI{Baerc.E nognunrarorqeftcx
nognrual{où soplroft 5 (uoeuqr.rr II), a sareM Jrncr u]rr|. [JreHr(a ./ urorno
o6reraer ôopry (uoanqran .LIl).

flpra ocyrqecrBrrer{r4rr .uero4a <cao6o4noro> {opuona'rrfl Jrrrcro'aff
saroroBKa HarpeBaercrl HaA BaKyyt\{-HaMepoft, nocne qero Brflrr4Baercfl
B r{ee no4 4efictnr.reu..aruoc{ep'oro 4auènrax. ?Is4erue B BtrAe c{eprr
(uplr qlr.rrllu4puuecHoû Har*repe) He Kacaerc.s creHon HaMepr,r n oxJraEt-
AAerc.fi [pr4. rracrurrHoM Ba(yyMe ÀJr.E CoxparreErrfl uo.nyuenuoii sopur,r.B c.nyvae cno6o4uoro nuenuo{opuosa'r.rs narperr,rii nuc, {op*ryercr
trOA AâBJIEEIIEM HATIIETAENTOTO B HAMEPY C}fiATOTO BOSAYXA, HATUCTANUE
BosAyxa rpeHparqaercfi rrocJre npr,rAaHr.r.s r4sAeJrrrp ueo6xo4lruoù nou{u-
rypaur{r .

Merog Mexa'trqec*ofi srrrg'{xr{ qrrJrr.rHAptrsec*r.rM nyauco'or\r troBBo-
JIfieT trOJryrlaTb ItoHl{qecKl{e I43neJIII.fl.

flpo{u^nnre rr'Aerrrrfl 
"a "u"perrrx 

JïrrcroB'rx TepilronJïâcron Qop-
MYIOÎ TAK}ITC METOÀOM IIITAMIIOBITII N $OPME, COCTONUIEfi II3 HEtrOABII1I(-
uoftruarpraqbr r{ troÂBr{H{r{oro rryancoHa.

rlpn rcex olrrca'rrhrx- uero4ax $opuonannx uocJre narpena Qop-lryeuofr BaroroB*rr 4o neodxo4lrrrroù ierrrueparypbr 
"arpeuar"iu 

rruoô"b-
ArrMo yÀaJr.firb r4B aonr,r {opuoBâErr.fl.

o6nacru [pr{Me'e'rrfl y*a'arrrrhrx Bbrrrre MeroÀoB pasrlrunnr, TaHn
Ha[prrrrep' HerarrrBHoe {opuonanlre rny60Hrax r.ra4enuit ô opflrr*r" cren-
KAN{II N OCTPbIMII YTJIAMII BbISbIBAET YMEHbIIEHIIE TO,IITqIIHbI èTEUOH B SOIIE
Arra' B pe6pax Melr{Ây crer{r(aMrr r{ B yrJrax. flprr npeABapr{rerr,noÉ
ITCXATT TSECHOû BbITfl}I{HE BATOTOBKIT IIYAHCOIIOM MO}ITHO IISfOTOBJIflTb
6onee pannocre'rrr,re rr'ÀeJrr4fl c rry6oHoù ,rooo"ruro. ôr""*o o"o ra*r.rx
I4EI.ENVÏT UMEET YBETIIqEHHYIO TOJIII{IIHY, IIOCI(OJIbI(Y B SOHE HOHTAI(TA
saroroBKr{ c [yaECOHOru (foplryeurrû nrarepuaJr He pacrflrnsaercs. EcrII
ToJrrqrr'a AHa I{ CTeHOn ,4ïAerrrrfr. ÀoJr}r(nbr 6rrrl o4ranaRoBr,r, ,,epeÀ Me-
xauusecRoË srrrqrfiHoû npor{3BoÂflT nHeBMarr{qecKyrc Br,rrfl^ny. 

"orq*
ryqmue pe3yJrr,rarr,r Âocrr{rarorcff trpu rroMorr{r{ co3ÀaHrrE nos4yurnof,t(troÂyrrrHr{D Me}r{Ày [yaHcorroM r{ BaroroBKoù, a raHxà HeRor0poro rpo-
TrrBoAaBJrerlr.rfi Bo3Àyxa B HerarrrBHofi {oprre nnra sopnrouor"o,-ft *urôpu
c rrporrrBorro.norxnoft cropo'br {opiuyeuoù 

"a"oto"*rt. 
B arolr cryrrae

rprl Bbrrfl]nKe trpeABapr{reJrf,rro pasMflrqeHHoft u nprrxtarori H $ôprnresaroroBKrr Ilapy?Itrrafl noBepxHocrl' ee rre coupr{Kacaercff c xoJro4uirnur -
crerr*aÀ{r{ ruea4 rpoplrbr, qro rroSBoJrfier ne6eE{arl qapatrrrH Ha Hapy'{-
nofi nonepx'ocrrr {o puyeuo_ro r{BAeJrrrfl . Heo6xo4rrr;;+- ;ty-nr,rt no^-
rop co3Àaercff BcJreÂcrnrae drrcrpoft 4e{opuaqur,r sopuyenroÉ ru"orou*"
ABr,r'{yrqrrMr4cfl nya'corraMrr trp,n qacT,,qHo oTRpbrTot{ BaHyyMHoM
BEHTI{JIE.

Ha'recrso {opuyeiurrx ue4errafi BaBr{crrr _or Ba'opa Me*iÀy r(paflNrr4ga'*'rlruoù paMhr rr npouHoit rrre'Àa {opn*r. B ceorc'on"pàri Beilrqu'a
3a3opa HaxoÀI'Irc.fl B SaBI{cI{MocrI{ or roJrlr{rrHBr BaroroBKr4, paBMepoB
v nonùr.*ypaqlur {oplryeuoro \r'Ae,rnfl., a ra*}fie or re'rrreparypbr
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{opuonanuff rr cocraBnner 12,5-75 nn. }touryp gaxtnuuoft pal\rbl ro4o-
6eu napyxruol{y Hourypy rIreBAa {opmrr. Bo ns6e}Kaune paBHocreHHocrrr

$opuyeurrx tregenvit trpra rrcrroJrËBoBanrrrr Mlrororlrea4lrrrx ifopu 3a?r{rrM-
uaff paMxa AoJrir(Ha trprrlnlrMarb {oprr,ryelryn BaroroBxy B soHe Ka?fiAoro
rrresAa Sopurr.

llyancon o6r'r.IHo r.raroroBJlflror r[B rlJrornbrx rropoÂ AepeBa fiJrtrr rra
Mera,rrJroB. B noc.ne4nexr cJryqae so ua6ex(aHtre oxJrall{Aenlrn Soplryeuofr
BaroroBnrr rryancon odorpeoaercr. f l.noqa4b roprtra [yaucoua cocraB-

".rrr,er -80% rrJrolqaArr AHa rIreBAa {oprur,r, â nonrypÉr ux anaroruqnr'r.

,{,;runa tryaucoua II IJIy6IIHa rHeBAa ifopun qa]rle Bcer'o OAI{IIaKSBII I4JIII

oTJII,IqaK)Tcfl HeSHaq[TeJIÊ'HO, qTO IIOBBOJI.SET U36E?fiATb qAPAIII4H IT MOPUII4H

Pnc. VIII.2. Cxeurr MeroAoB uuennao(popruoBarrrlff:

a - ctroMonrbro t[opnnooounoitl{aMepbl; 6- c rlpeÂBapureJ]bHofi
Bbtt.gxnoû aaroroi:xra (fi ou6uEupoBagnrrù ueroÂ);

' I -tbopùroso.{HaEHaMepa; 2 -pe6pa; 3 - ùopMyeMbrft rl lcr;
4 - sEaB; 5 - rpy6a; 6 - paMa; 7 -IIyaHcoH; 8, 9 - f ialmflbr;
10 - fitturca; I, II - no3l{qurr tpopMoBarlûÂ.

Ha KpoMKax r.l3AeJrr,rù, a IIpII lraJrtrqr{u BoSAyIxHoro troArlopa - yTo-
HeHr{fl ua4enraû n nepxueù qacrlr tryaHcoHa. cxopocrr ABrrxeHrrfl uyaH-
coHa He AoJr)fiIra 6rrrr cnnmnoM Bnrconoft, raH HaK lrpr4 âToM TpyAHo
Tosuo peryJrrrpoBarb AaBJIeHue B troJlocrll ifopuu Aa]fie Irpn Ha"{[qr4rl
upe,qoxpaurrreJlbnbrx trEeBMarl4qecftux HJlatranon. flpu ne4ocrarouuoft
cHopocrlt ABI(xteHr{s tryaHcoHa Qopuyerlax BaroroBr(a Mo}r{er nepe-
oxJraArlrbc.fl Ao saqara {oprwonauus. odnqno cxopocrË ABrr}fieHus try-
aHcor{a npu ([opuoBautrrr uagenuft r/ta JlrrcroB cocraBJlfler - 25 ttuf cen.

Cxeurr MeroÀoB unenuo{opMoBarrl l.r lronaaaubr Ha ptrc. VIII.2'
flo uepnoruy rra rrprrBe4eulrlrx MeroAoB (puc. VIII.2, a) apotTecc ocy-
rrlecrBJrflercfl c rroMorquo {opruonoqHbrx KaMep -/, pe6pa 2 ftoropblx
Br,rtroJrnfircr poJlb Ba?firrMEoft rl Ôopuylorqeù paMbr. 3ro noenon.aer yrr-
pocrr{rb noucrpyxqrrro Mamunr,r rr uctroJlbaoBarb AJIfi SaxI{Ma i[op*y-
euoft aaroronHu (rucra ) 3 ycntwe Bepxuero ul{eBMarrlqecxoro qrrJlrrugpâr.
flpe4napnreJrblroe Âpan[poBalrue ifopuyeMËrM JrrrcroM BLrtrynJIbIx srra-
xos 4 uoarurnnoù {oprnru ocylqecrBJrflelcfi tryreM Mexanr4qecnoù slr-
Tff)nnlr MareprraJra (uosnqran .[).
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,{na oHonuareJrr,Horo Sopuo_nauun lra4errù uepea rpy6y J narnera-
ercfl cir{arr'rit noa4yx (noaraqna ID. B ÀaHHoM cryqae ÀatsJreHrre c?fiaroro
BoBAyxa Molr{er aHarrr{rerr,Ho ilpeBr,rmarn 0,1 Mru,/,tttz, qro troBBoJrfler
{opuonarr Jrucrbr repMotrJracra 6ontruoù Torrrqr4rrr,r.

o,qun lre B apr,rqïr_o, ̂Hou6lr_nup oBa'Eoro rrneBMoBanyyu{oplron anran
rror{a3aH Ha f)r4c. VIII.2, 6. Ooplryerunft nncr 3 saxraMaror a paue 6
c pe6pauu I lr uarpenaror Âo rrJracTrlqrroro cocroffrrrrs. flocre aroro
rroÀHaMaercff rrJrr{ra -/0 c rvruororues4uofi uerarusnoft {opnoii, qepes
rHeSÀa Horopofi nprr cotrpaKocHoBerrurr c JrtrcroM HarHeraercfi cil{artrË
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Puc, VIII.3. IloonepaqnourrÉre cxeMÉr fropnroranua r,rage.nuË:
o - nyaucouoM Arr o6paaoBanlrn rly6-oHoù troJrocrlr: 6 _ xoM6unr.rpoBaurrr,rM Me_ro[o_M-; I - Mero[oM ÂByxcropoHHero (bopMoBaHrrff;
t-r t - no3ûr{r{Il QopMoBaHn.ff.

BOSAyX AJrfl trpeÂBapuîerbHor4 rrrreBnrarnqecxoË sbrrgmxra SopuyeuoË
saroroBnn. -flpe4napnreJrbrroe {oprr,ronanrae raaAenraii oporauô4"rcfl try-
aHcorraMr{ z, a oKoHuarenr,uoe_$opMoBaEr{e - trpfl BaKyyMr{poBaHrrrr
nrea4 (foprubr qepe3 KarraJrbr 9. IIpu eroM Mo)ï{Ho rr3roroBJr.flrb trBAeJrrrs
He roJrbKo c paBlroMepuoft, uo rr c [epeMenuoft, BapaHee sa4auuoft ton-
ulnnoù creHoR. (Dopua oxJra?fiAaercr no,qoft, qtrpxynupyloqeË B HaEa_
rax B.

flooueparluorrHbre cxeMbr {oprra_o_nqgu-E orAeJrbHbrMr( tr3 paccMorpeE-
Hr,rx MeroÀoB rrprrBeÀerrbr rra ptrc. VIII.3.

cxeua {oplronauuff rrya'corror uagenraft c rny6oxoË troJrocrbrc uB
JlrrcroBr,rx saroroBoR Aarra Ha puc. vIII.3, a. f locne ÀByxcropoHHero
EarpeBa Jrrrcra rauspaHpacnbrM rrarpeBareJreM (uoaraqun .r) aarHlrunaa
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palra c Jrr{croM ycrauarirrrBaercfl Ea ùopryty Ir rrporraBoArrrcg trpeABaprr-
TeJrr,Hafl trHeBMarrrrecnan Bblrfi)r(xa {opltyeMoro Mareplrana (uoeuqun
ïI). B AByx rrocJle4yrolqrrx troor{rllrflx ocyqecrBJr.flercr SopuoBaHrre
ragernù ryaucouoM (n noeuqlrlr III s rloJrocrrr rfopulr coxparrflerc.r
Boagyruuafi (troAymnaD, a B troalrrltrn lI/ {oprr,Ia coeArrlrgercff c BaHyyM-
nofi ruuneù). Ilocne oxilax{Aenufr r\l4elrurfr tryaucotr troAlrlrMaercg _(Io-
Brrqrrfi 7) u parvra c r{3ÀeJlrrerr yAaJrflercs na $opnnr,r (uoeuqun VI).

[rr o6rerqeutr.s BbrraJrnrrBanl{fl r{B4eJrlrfi B troJrocrl Sopuu o6rrqno'
HarHeraercff cxarnfi BoBAyx.

Ha puc. VIII.3, 6 noHaeaua otrepaquouuafi cxeMa t[opuoraunn
U34elraù HOnn6ururpoBaEHbII\I MSTOA9M C IIp1IMeHe11neM. B6IIIyKIOù uo4-
numnoft ifopllrr II tryaHcoua, Harpernù JIIIcT ycraHaBJIIIBaIOr na4 Sop-
nrososurrM sudlrnon (noauqlru I u. II). flocne ilpeABapl{renrnoft [I{eBI\ra-
TnseCrioù BbITff?T(Ku ÔOprnta fIoAEIIMaeTCff, a nyaHCoH otryçliaeTg.s'

conpa*acaflcr c na"pôrirna lrarepuanou (uoauqnlr III nIV). ORorsarerl-
noe-{opuooagl{e JIIIcra (noauqlrlr V u VI) ocylqecrBJlflerc.fl IIyaHcoHoM

tL argoC$epnuy AaBJIeIIIIeM Bo3Àyxa (6laro4apr BaRyyMIIpoBaHIIIo
rroJrocrrr SOpuu). Boa4yx orcacblBaercfi II Harneraercfi qepea HaHarrLI

n {opue ln qetttpa;tunr,rfi Hanan B lurol(e. B uoauqlrra .[/ orCacnrnaergfi

tt"ôoor-oe Xoil;secrBo BoBAyxA 4ilfl rlacrnllnoù 4ei[opMaqIIILIIIcra
B HIrE{He}I HaIIpaBJTeHIIU. B noauqwt III JII{cT BLTT.ETIIBaeTCS Harlrera-

elrbn\[ c]RArbIM BoBAyxoM. B noBIIqI,Iflx IV-VI uB ùopMI'I 1rogreuegllo

orcacr,rBaercff BoBAyx. o4naxo [pr.r AeùopMarlrrr{ Jrrlcra tryagcoqoM B tro-

Jrocrrl Sopuu ocr;ercfi BoBAyIrrHag (IIoAyIuHa)' BcJIeAcrBI4e rle1o o6eg-

ilesllBaeTcff p aBEo cTeHHOCTb ÔO pMyeMr,rx l{3ÀeJrr',rft .
Eonrruoù r{Hrepec [peAcraBJIfler cxel{a AByxcropogllero Ba6yyMl{oro

ifopuonanran (puc. VIII.3, a). B palre- oAEoBpeMeHHo aa]fir{Marorcfl I[

HarpeBarorcfi ABe BaIoroBI(I4 (lucra)., flocne DTOro paMy c JIII6TaM[

yàrâ"""n""aroi s ùopry c AByxcropor{HrrM Ba*yyMrrblM orcocoM. Bepx-

:nfl.fl yt IIIIlriHss no;ryifopurr c6lrlrlr{alorgfl' aa}fiIl'l\laflJIIIcT tro uepuùepnlt

(uoanqun .I). Ilocne aroro roJrocrrr _o6eux noJryÔopM COeAlIHflIOrcfl C Ba-

iryy""ot rnnvefr. fi o6a rucra nprao6peraror oqeprâHrfl cBorrx troJlyipopM

(oor"rl"" I v II). B uosrqru .I71 uolyifopMbr pa'BoAflrcfi, ocBo6o]r{Aafi

Àuu orsopruonannnx v'Ae'rvfl, yAepx(r.rBaeMbrx Ea Ba)r{uM'oft paMe.

Harpen BaroroBoK trepeA ifopuonanueM oobrsEo tIpOI4sBoAIIrcfl \Lr'-

ibpaHpaôuuMr{ rrarpeBareJrflMrr, peE{e - HarpeBaleJrbHr'rMrr ctrupaJrflMrr

ôôrp6t"un*"ur. 3ro - oÀHa rra orBercrBegulrx rexuoJrorrrqecr(r4x

ouepaquù. Harpen Mox{er 6lrtl oguo- I{ AByxcroporrurrM'
flpu QopuoBaEulr ToHr{t{x Jrr{croB tr trJreHKI4 I{3 [OJrI{eTI{JTeHa Mare-

puaJr HarpeBaror ToJrbno c o4noù cropoHr,r. I[po4o.nmureJlbHocrr' HaIpeBa

EecKoJrbno trpeBbrrrlaeT cyMMaprroe BpeMfl {opuonannr, oxJIa}fiAeIIIIfl

I[ r4aBreqeH]/.,fr v}Æenrrfi. trB ÔOpMbr. ,{nyxcropoHIII4ft HalpeB trpIIMeIIflercfi

rpû +opMoBalrrdt JlrrcroB roJrlqr{Hoft } 6 nn'- 
f lpu-narpeBe saroroBo1 ryqficrofr aneprueft IIJrocHoIo l lafpeBareJr.s

Kpaff Jrrrcra rrarpeBarorcÂ MeAJreHHee, seM cepeAIII{a (o cnrsu c 6olee

nETeHcrrBrrbrMrr lrorepffMrr reuJra B oKpy?fialoqyro cpeÂy). Als ycrpa-

rregrrg gToit HepaBHoMepI{OCrI{ HarpeBa nJIOIqaAb EaIpeBaTeJIfi AOJI?I1Ha
EecHoJrbno [peBbrmaTb rrJrotrdaAb l{arpeBaeNlofi aarorosKu' â caM Hal'pe-
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BAIEJIb ÀOJI}I{EE HAXOÂI!TbCfi HA 6JIUBITOM PACCTOflIIIIII OT BATOTOBI{II,
rro He Menee 100 nn. r(nn narpeoa JrrrcroB ionrqlrnoù )s atu o6urqno
rrpr.rMerrflror rau$paHpacubre r{srryqareJrrr c pe{lenropaMr{, noropbre co-
sAaror reurosoù 6aprep rr orpa}I(aror uacrr r.rnspaHpàcurrx nyueû rra 3a-
?r(IrMHyro PaMY' BcJreAcrBrre qero yMeHbmalorcff troreprr TetrJra rra Hpaflx
"rrrrcra rr [poAoJrir(rrreirbHocrb HarpeBâ. Hara6onee as{eHurnnnre Br{Àhr
rrarpeBareJreË uonaaaubr Ha prrc. VIII.4.

Puc. VIII.4. tr{u$panpacuue HarpeBareJru:
o - trepegBrdmrofi HarperâTerh ÂJtfi o[Hocroponrrero fiarpeBa; 6_a _ uepegaux_
lrne HarlteBareJrrr [Jrff AByxcropoHuero garpetsa; 0 _ ycrpoficrBo ÂJrfi ÂByxcro-poHllero HarpcBa rrrcToB B trByx HaMepax;
1, a, 5 - HarpeBaîeJm; 2 - Harp-eBaeMÈrii Jr[cT; A, tZ, IA - ga]ntrMrrbre paMÉr;
6_-,qeôrelrrop; Z - no3rrr4BHa.fi ôopMa; a - uroni 9 l- raperxa; jà - ]f|flma
11, 14 - f iaMep.bt.

Al! _oArrocroponuero Bepxuero HarpeBa {opuyeuoft aaroronHra 2
(pnc. VIII.4, a) aputren.sror rrepeAnuxuofi HarpeBareJrn L B ro BpeMs,
KaK B JreBoft rro3r4rlrrrl $oprlyerca r4 oxJra]fiAaercfi rr3ÀeJrue, o upanoË
ocyulecrBJrflerc.fl HarpeB BaroroBnr{. flocle Bar{JraÂHrr ovepe4uoù aa-
roroBr(r{, HauprrMep, B JreByro Ôopry, HalpeBareJrb trepeMelr{aeTcfi B Ty
?r{e cropoHy.

@opruyroqee ycrpoùcrBo c HarpeBareJrsMrr AJrE ÀByxcropoHrrero Ea-
lpeBa BaroroBor( (rlrcron) 2 noHaaaHo Ha pr{c. VIII.4, 6. JIucr Buaqare
ycrauaBJrr{Baror Ha rroBoporuofi Ba}KrrMuofr paMe 3. Cnepxy oH Harpe-
Baercn troABrrïrrrËrM HarpeBareJreln 5, a cïuay - HarpeBareJrfiMr{ 4
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c orpa,{areJrbrrbrMrr pe{nexroparr,rr,r 6. flpu rro4beMe noaurunuoù {opruu 7
pe{reHrop troBoparrr{Baerc-rr rro4 4eùcrnueu troABr4}r{Irbrx rrrroKoB B.
B gpyrou cryqae (puc. VIII.4, e) apumen.flror ycrauoBJreHurrft na Ha-
perHe 9 nepxnuû EarpeBareJrr, 5 u uepegnraxuoft nurHuuû narpenare.lrr,4,
noroprrù B rrpoqecce HarpeBa rrepeMetqaercfi BAoJIb Jrrrcra J, a npu Sop-
MoBaHrrrr ycrauaBJrrrBaercfi B nvrme 70. flepe4 EarIaJroM fropuonaunn
y4aJrflercfl lr nepxuuù HarpeBareJrr. ,{nn AByxcropouuero HarpeBa lrprr-
MerrflroTcfi TaKrye cflaper{Hbre HarpeBaTeJrr4, ycTaHoBJIeHIrbIe Ha troÂBr{}It-
Hbrx HaperHax (pnc. VIII.4, a). IIo nnepe ua4o6Hocrrr nepxuufi r{ rrrrtr(-
uuù narpenareJrrr yAaJrflnrcfl or Jrrrcra B npoqecce Sopuonaulrn.

Cra6rrlrrurrfi HarpeB Marepr{arla 14 paBlroMeprroe reMneparypuoe
none o6ecuequBaercfi HarpeBareJrblrbrMlr r(al{epaMlr 1L u 14 (prc. VIII.4,ô),
pac[oJrox(errnr,rMrl cupaBâ r{ cJreBa or {opuyrou{ero ycrpofrcrsa. B nepx-
ueft u uuxneft qacrrt Ham4oft KaMepbr ycranoBJreubr unSpaxpaculre
HarpeBareJrrr c orpaï(areJlblrbrM aHpaHoM. B SopllyroqeM ycrpoùcrse
trprrlrerrenr,r ÂBe coeArrueHlrr,re MelfiAy co6où BaxtrlMHbre pavw 12 u 73.
B ro opeun KaK Jrrrcr 2 narpenaercs s flenoii paMe, B lpanoù on $op-
Myercff. flocne yAaJrelrrdfl orQopuonanHoro rra4eJrrrfl rr BaKJraAKrr rroBoro
JrrrcTa paMbr uepeMeu{aroTc.E BnpaBo TaKIIM oopasoM, qTo Ba?fiarbrl{ B Jre-
noft paue rncr {opruyercfl, a ycranoBJlennuù n upanoft paMe - Irarpe-
BaeTcg.

flpo4onmureJrr'Eocrb HarpeBa MarepuaJra r (n cen) oupeAeilflror rro
npn6nurxenuoù easracuMocrr{:

(v r r r .1 )

rAe c - yÂeJrr,Ha.E îerrJroeMnocrb Marepr{a,na, ôuc/(na'epaÔ); p - nJror-
rrocrb Marepr.raJra, naf u3; ,r - Easailbuafi TeMtreparypa uarepua;ra, oC;

t2 - ToMreparypa pasNrflrqeHufi Marepr{aJla, "ci ô - to;rquHa Harpe-
BaeMoro Jtncra,' Jwi l, - rennoupoBolluocrr, Marepr{aJra, oml(n'epaÔ);
Àt - paanocrr, TeMtreparyp Ha trporrrBolroJlomrrbrx rroBepxuocrflx Jrv-
crat apao.

flocxonr,Hy B ynaBaHlroft gasucr4Mocrl{ r{Meercfi HecnoJrblto trepe-
MeHHr,rx BerIIqr4H (tr, Lt, À,), pacuet trpoAoJl]r{r4TeJrbrrocrr[ HarpeBa rlpo-
r4BBoAflT rrero4oM rrocJIe4oBareJrEHoro upndnurneulrR. Ha trpaRTIrKe
tro JrbSylorcff HoMorp aMMaMr4, rrocrpoeHlrr,rMrlt uo. eroft 3 aBrrcrrl\{ocrtr.

Ïtporrre pacrlera r trpor{BBo4rrrcfl otrpeAeJlenl4e ocHoBubrx rexrroJro-
rr4qecxrrx uapaMerpoB u rlpolraBoArrreJrbuocrr{ o6opygonaurrfi '  Koropoe
paccMarpl4naercfl BAeCL Ha IIpI{Mepe IIarrII{HrI ÀJIfi Bal(yyMifopuonanun.

I4aueuesue AaBJrerrtrfi n {opue B reqeurre rItrKJra tpopuonaurafl on'fi-
cbrBaercfl ypaBrreEIIeM:

@t*  Kp" )va
Pt:W+K)=E

rÀe Po - ocraToqHoe ÂaBJreHr4e B BaHyyMHOM pecaBepe; vt -..o6rewr

BoBAyxa, BbrrecHfleMoro mB Sopuu; I/6 - o6selr rroJlocrl{ {opun;
K:Vr/V6 - orl loIrlenue o6terrf peclrnepâ H o6teuy uoilocrl{ froprur,t.
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(Dopruyemue Jrrrcrbr .. rrrJrr{ rrJre'rr gesoprurrpyrorcf uoA geûcrrr,reu
paanocrrr *l*ot aruoc$epuuM AaBJreHaeM pu fr AaBJrerrr{eM n Sopme p1:

pi : p ̂  - p i - 
r<v P (! : 

- 
Lz) 

--Y *t
v 6 \ r + K ) - V t

, ,{aueulre ifopuonanrfl B rraqaJre rr fiorrqe {opruonanua
( r .  e .  Ho rAa  coo rBe rc rBenno  V t+O n  V r :  V [ ;  po :0 ,

. Kpa: 
1Çf;

_ ,  K - lp^:__K__

(vrrr .3)

Pi, n pi
P u :  7 ) :

(vrrr .4)

(vrrr .5)

flepena,q MelfiÂy MaKcrrMaJrbrrbrM tr Mr{EuMaJrr,Hbr* AaBJre'rrsMrr {opuo-BaHr4g paBeH:

(vrrr .6)

(vrrr.7)

p^ (n ru|n2'7
H.. Jfi., eclrn

l02roq
rÀe Tu - rlpoÂoJrtr(uTeJrbEoclb
K. tr. A. naHyyru{opuososnoË
Hyylr-uacoca).

Vcranne BalfirlMa JIIrcra trpR

IItrKJra (fopu_onauufr, cen; q: Nr/N -
MamEEbr (y'f - ruorqnocrb rrprrBoÂa Ba-

Lp' :L

Pa6ora {opuonauufi otrpeAenflercfi rro ypaBrreur.rn

v v
û^ A:l oio, : I 

on:(:,^, !!o:Y' o,
f ;  6 ""  '  6g+ K)-vt  4v
i

B pesyJrbTale urrrerptrpoBaHrE HOTOpOTO trofiyqtrM:

A-veIPr-@^-Kp")  h#

flocle npeodpaaonanuft lr troAcrarroBnr.r auauenraù po u
ypaBnenrre (VIII.7) trpr{Mer sng (A 6y4er rr,rparxeuo B
Vr-n ws) :

A:rovû( r-z,aoe t* 1*4 )
Teoperuvec*afi rroqrrocrb, pacxoAyeMaff Ha Ba*yyMnoe {opuona-Hue, paccqrrrbrBaerc.ff cJIeAyrcqtrM o6paaou:

u,:ft.: rcv*(r-z,soa rr+L)

ifopuonanutr paBEo:

S:qPnw (vrrr.8)
rÀe q - yAeJrbEOe AaBJreEIle Balr{trMa (anauenrae q AOJr}nHO 6rrrr Mesrme
rrpeAeJra refiyqecrtr repMotrJracra trpr{ reMneparype {opuonanun); pn _
uepr4Merp 3a)fiaMrroro ntrcra; w - mwprT'da 8aH{r{MaeMoË HpouKr.
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Brr6pannoe ycrrJrtre Balr(rrMa AoJrlnEo yAoBJrerBopffrb ycJroBaro:

s> oY"
,  

(V I I I ' 9 )

rÂe o - Eatrpfl)fierrrre, Bo3ur4xarotrIee B Jrlrcre (oupe4e.naercfl otrhrrHËIM
uyrenr); ô - roruluna Jrucra; I - noaif{rqrrerrr rpenrrfi.

llpouaoo4nreJrbEocrb naHyyrr,rSopMososroù Marrrrrubr BaBr{ctrr or
npoAoJr?finTeJrbHocTrl HarpeBa MaTeprraJra, a TaH?fie oT AJIrITeJrbHocTr[
BcnoMorâTeJrbnbrx orepaquù, cBgaaurrr,rx c o6c.nyrnuBarlrreM Mamrrrrbr:

g:  kF6P
' T u (vrrr .10)

rAe Q - nporIaBoÀrreJrblrocrr nanyyrra{opuonouuoft Mamunr,r, nefu; k:
: 0,75-+0,85 - Hoa${nqnenr I{crroJrr,BoBagr4fi Mamuulroro BpeMeHu;
1 - nroIr4a4r {oplryeuoro Marepr{a;r.a, Jwz; ô - ronq,ulra Marepr4aJla,
itL; p - rrJroruocîb Mareprrara, naf m3; Tu - npoAoJr)r{rreJlbrocrË IIr{KJra
(popuoraRran, v.

Ha trpoI,IBBoÀcrBe ycraHoBJrenbr otrpeÀeJrennbre rexHororrltlecnlre
penoMeu4arlllfi tro IrsroroBJreuuro HarrecrBenqr,rx us,4eluË Mero,{oM Ba-
HyyuipopruoBaHlr.fl.

flpu nosnrtrBnoM $oplronanzu raa4enuft uB troJlr4arlrnena sb'rcoHoft
rrJrornocrrl ÀrraMerp ornepcruù n Sopnre, qepea Roropbre trpolraBoAl4Tcfl
BaxyyMupoBanr{e, rre upeBhrmaer 0,6 nn. QopwroBaurre Hasrrnaror nocJle
AOCTT4?fieEr{.8 Br,rCOKO9raCTrrqeCHOrO COCTOflrIr4g, rrprr KOTOpOM trOJrr{eTr4JIeIr
crarroBrrrcfi trpoapaqunru. Bcne4crnue xoporuero KoHTaKTa Me)fiAy JIrI-
croM rroJrtrDTrrJrerra u rfopruoft trptr lloarrrrrnnou ifopruoBaFrrln MarepI{aJI
6rrcrpo ocrr,rBaer, sro croco6crByer yMeublxeHrrrl ycaAHII. ,{,nn noly-
qeutrfi pannouepnoù ToJrrqtrEhr crerroK peRoMeugyercff reNlleparypa

{oprun 70-80'C rl nesbrconafl cnopocrb Bblrff]n]trr.
IzIa y4aponpoquoro lroJlrrcrtrpoJra l{BrorogJlflror rrBAeJItrn c r.ny6oHofi

troJrocrbro trprr reMueparype 100-140'C. Bo usdexasue noreprl rJrflHqa
troJrtrpoBaurrbre firrcrbr cJre4yer {oplronarr, rrptr reMtreparype <110' C.
B {opuax co cJro}nn},ru npo$uneu ûoryrrarc}r ltaAeJrlrfl IrB EeuoJrrrpoBalr-
Horo rroJrucrupoJla trptr reMneparype 130-140" C, uro cnoco6crnyer
6ouee rosnoMy BoclrporraBe4enlrrc npo$nnn {opnru. ÛIa4eulra I{B rlr{cro-
Boro rroJrr{MerrrrrMeranpuJrara (ilMMA) Sopnyror upu 130-150' C.
B arou cryqae neo6xo4uua trpe4Baprreilbuafl Mnoroxparnaff BaRyyM-
rrafi rr rrneBMartrqecr{afi BblTfirnfia Mareprraua. Ilepe4 ycranorxoft Jrllcra
B Barr(r(Muyrcl paMy ero qeJrecoodpaano npeABapl4reJrbno Irarperl. Or-

{opnronaunoe trBÀeJrr{e Bnaqare llarpeBaror, a BareM oxJrax(,qalor rIoA
Bar(yyMoM c rleJrbrc ycrparrenr[.Ê ropo6nenua raageluû uog 4eùctureu
yca4ntr. ,{na lrarotoBJlentrfl uagenufr ug IIMMA o6nrqno upl(Meuffror
MeroA cno6oAnoro fropuonanur (cru. nr,Iure).

IzIs ructosoro BuurrrrJracra, uoryqaeMoro MeroAoM trpeccoBalrtrfi
Irsorociloùuoû xanau4puponanuoft BulrrrnJracrosoft ureunu, {opuyror
lraAentrfi rrprr reMtreparype 98-130" C. Harpen Marepl{aJla rre AoJrrfieu
6nrrr uurencuBrrtrM so r,ra6exaufie tropqr4 rJr.EHqa, paccJral4Banr{fi Mare-
puaJra s ero repMtrqecnoro paaJroffierlfis. Bunuulacr trplIlreuflerctr ÀJIÉ
{oprrronanufi MeJrHax r.re,4enuft .
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, lla trepeqncreunbrx MarepuaJroB AJr.E BâKyyMnoro SopuoBanr{.s rrat-
6onee ilprrroÂerr yAapotrposunË nonucrupo;r. flplr ero (fopuonanura
ÀuaMerp BaKyyr{Hbrx ornepcrrfi n {oprue Ee AoJr}fieE trpeBbrrnarb rroJro-
Br'rr{br roJrrquurr {opuyeMoro Jrrrcra (no ue6emaHEe orueqarfioB Ha tr3-
qerunx). Alr rucroB roJrqr{Hoft >2 JwilL Atr.avrerp orBepcruù paneu

9rB-_1 nu (ynenuuuBaercfl B rratrpauneutrrr K Hapy)nnr,rM crenftaM {oprrrrr).
Haradonrruee KoJrrrrecrBo ornepcruË Aoir?nqo 6rrm pacuoJro)fieuo B yrJrax
n ua pedpax {opun, a ran)r(e B Mecrax, rge rpe6yercn o{oprunenue
MeJrnrrx 4eraneù upoiflrln Sopuu. Ha unocnux yqacrxax {optrtr KoJrr{-
secrBo ornepcruù - MrrrruMaJrbnoe.

B {opr,lax AJrf rr03r.rlr{Brroro fopuonanur neo6xo4r.ruo lra6erarr
yqacrnoB, B noropËrx uor 6rr cnatrJrr4Barbcfi BoBAyx. [toncrpynqra.a
tfopnrnr AoJr?fiHa 6r,rrr ne roJrËno upovnoù, rro tr rrtecrnoù, ,{.na aroù
rleJra B {oplre o6r,rsso npeAycMarprlBarcrc.ff pe6pa Erecrnocrr[ r.r [pr{Me-
Effrorc.E coorBercrByrcrrlr4e Holrouuaqurr Marepr{aJros. }IterareJrbrro oc-
Haqarb Sopunr cncrelroù oxJralr{AeHr{a. @opurr rraroroBJrffror tra AepeBa
r{ rtrnca (4rn ruenrux naprlrft Soplryeurrx ua4enrfi), a rarrr(e trB MeraJr-
ron (npra l 'raccoBoM upoueno4crne).

- Xopomo BapeKoMeEAosailu ce6g aJrroMlrrr{enr,re Soprnlrr, Korop.hre
o6rrsno orJrrrBarorc.s no AepeBflrrur,rM MoÂeJr.flM I4 orJrrrqarorcfl ne6orr-.
mrrM BecoM rn cra6ulr,uocrbro paaMepoB. Anromlrnlrenue Sopurr trpr{Me-
Hfirorcfi trpr.r Kpyunocepraiinou trpolraBoÀcrBe, a rar(x(e npu rfopuonanulr
ns,qeruù rolqrauofr )3 un, rpedyroqrax AJrrrreJrbrroro oxJra?fiAer{r{s.
B raHlrx (fopuax o6nerseHo cBepJrerrr{e ornepcrraft AJrff BanyyMrroro or-
coca. O4nano crouMocrr {oprtr cpaBrrr4reJrbno BËrcoxa [s-ea Heo6xoÂr,r-
Mocrrr ux Mexanr.recHoft o6pa6orHn.

,{n.r uaroroBJreHrr.n Sopu uplrrrrerrffror rax}fie ctrJraBbl cBrrurla, oJroBa
tr cypbMbr, {enounacr r4 Àpyrr4e MarepnaJrr,r. Oopurr raa rlBernr,rx ctrJra-
BoB orJr[rlarorcs 6olruu{M BecoM, xopouefi craduuluocrr,ro paaMepoB
u o6pa6arrrBaeMocrbro trprr cBepJrenun. O4nano rar(tre $opuu rpyAuo
peMouTupoBarr, r{ uo4lr(fuqupoBarb.

ftancosbre {opurr ouenb AelrreBr,r,' Ho Eerlporlnr,r, Jrerno noBpe]r{Àarorcff
rr trJroxo oxJralr{Aalorcr. tr4uor4a Ailfl ytrporrueullfi rroBepxuocr[ rtrflco-
nrre Sopur,r nonpbrBalor (fenorrnrrurr Errfi grroncr4AubrMn cuonaur. Ta-
rue (popmrr trprrroÂHbr 4nn Soplronanns uedo.nrmrax cepuË trpocrbrx r{a-
4e.nuù r{B ToEKoro MarepuaJra.

(Dopurr trBroroBJrrrror raxÆre rra npoïrubrx rropo4 AepeBa. He4ocrar-
RoM AepeBflnnux (foprrl fiBJrflercfi pacrpecr(nBaur(e B trpoqecce âHctrJrya-
Tarlrrr{ n rpyÀHoct oxJra}fiÀerrrrfl. flonepxnoct, AepeBgnubrx i[oprnr
penoMeH4yercs trortpbrnart $enonbrrbrM trJrtr arroficuAubrM JraHoM.

Eolrmoe pactrpocrpâHerrlre rrpu rraroroBJreEtrtr {op* troryqr{ilu
Bnoncr4Àrrr,re HoMtrayrrgbr. Taxre {opunr oriluqarorcfi paauepnoË cra-
6ranrnocrr,ro r{ Jrerno BoccrauaBJrrrBarorcff trpu peMorrre.

S 2. BAITYYMOOPMOBOIIEbIE MÀIIII4HbI

B uacroxrqee BpeMfi BÉrtrycnaercs 6onrrnoe xoJrrasecrno
pa3rrorrrtrHr,rx naxyyrrr{opMoBonHr,Ix Marur4lr é pyuuuu, rroJryaBTolrarr{-
qecft r,tM E aBToMâTuqecHrrM yrrpaBJreHueu. Hefioroprre HoudlrrrupoBaHrrbre

,il
t
i

t
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&
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MaIIIIIIIbI trOBBOJIffrcT AOIIOJIHIITT€JIbHO BËIIIOJIHSTL CJIeÀyIOq,ne OtepaqIIII:
InTaMtrOBny, O6peeHy r(poMoK, cBapHy, {allqonny HpaeB, ÂeKopr,rpoBa-
Htre v trpoHarr(y.

B aHyyu$opMoBosubre MarrruHbr nn a ccuSu4npyrorcfl rro pff Ay npr{Brra-
r(oB B gaBr{crlMocrlr or Br{Âa, ToJrrqrrur,r Ir trJrorqa4rr Qopuyeruoro Marepr{-
ara (nucron r{Jrrl trJreuxrr), uero4a HarpeBa Marepr{aJra (c o4nocropou-
rrrrM rr AByxcroponurrM rrarpeBou), qraxluquocru padoru (uepuo4uue-

Pcc. VIII,5. Vrunepca;nnan .naxyyu(popMoBoquaÂ Marurrua:
f  - f inoEoqHaF CTaHqr4 .s ;  2 ,5 - I rJ r r rTbr ;3 -gar f i I4Msbre  paMHrr ;4 ,6 -pe f ie  BpeMeI r rT ;  7  -
sa'filMrraE paMa; I - rr4ApaBJrr.rqecfirrt r$rrr,rHÂp; I - paMfiu; 10 - BepxlJtrir EarpeBareJrbi
,, - êxfiyMyrrrop; 12 - BaHyyM-Hacoc.

cnoro trJrtr EetrpepbrBuoro AeftcrBufi), creueutr yrrr4BepcaJrbnocru (xolu-
qecrBa BbrtroJrHfleMbrx Ea Marnrrne MeroAoB $opmonanux). Paanuuaror
TAR'fie OÀIIO- II MEOTOIOAI4IU4OHIILIe MaIIII{HLI' peBOJIbBepEbIe, pOTaIIIIOE-
rrhre tr ileHTorrrrble MamrIEbI. Penonrnepuble tr. poTarlrltoEHr,re MaInrrEbI
6apa6aunoro rrrua uprrMenffrorcfl rJraBnr,ru o6paeolr 4nn $opnroBarrtrfi
ua4enrft za pyJIounbrx (unenovnnrx) repuou.nacrtrrrrrbrx \rareptranoB.
flepcnenrnnnbr Martrrrnbr poroprroro u Jrerrroqnoro rraua; odecnerrtrBa-
rcq,ue Ee roJrr,Ho (fopnronanrae, Ho rr BatroJrrreurre, ynyuopfty ra nupy6ny
ori[opuonanurrx raa4e.nuft.

Vuunepca;rrnan naHyyuSopMoBoqrra.E Marrrrrua AJrs trepepadorHu
JrûcroBhrx aaroroBor( uofiaaana ga pllc. VIII.5. ,{,nn ynenrueutrfi npotrB-
BoÂrlreJrbnocrrr B Marrrr{He upe4ycMorperro coBMerqeur4e orrepaquË no
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BpeMeHrfi IIpu abopÀroBaHr4rr I4 oxJ]a]fiÀeHr.ru rr3ÀeJrr4.ff ocyrqecrBJrffercfi
HarpeB oqepeAHoro Jrr4cra repMouJracra. Mamr4Ha rrosBoJrfler $opuonars
uglleilvfr.. MeroAaMu Herarr{Brroro {opuonaEr[ff, tro3r{rrrBrroro {ôpuona-
E'urfr c.. trpeABapr4Tenruoft rrEeBMoBËrrffrnHoË r 6ea nbrr.[}I(Kr4, MeXaHtr-
secxoù BbrÎ.fi)nRrr BepxHr{M tryaHcoHoM c BosAyrxHoù uo4ynrHoù (rnu
6ea.uo4yurHra), a ranlr{e Hou6uuaqueù yxaaauuhrx MeroAoB.

'oi floAsuxruas rrJrtrra 5 gln ycrarroBnu tryancoga r{ trJrrrra z gna ycra-
EOBKr{ UOSUTUsHofr rfopunr [epeMetrrarorcq tro BeprrrKaJrrr uapHr,rprrbrMtr
MexaIrI{3MaMI'r' BcJreAcrBI{e qero yMerrbrueHa Br,rcora MalrrrrEbr u'ytrpo-
rqeHbr.otrepaqurr sarpysKrr Jrr4cra rr BbrrpyBKr.r roroBoro ua4e.nrax. Xo4
urra:rj I 2 p-qlgu coorBercrBesno ll4 m GL cn, â ycuJrtre trpuxrrrMa cro_
non 26,6 n 53,3 rru. flpe4ycMorpe'a Bo'Moln'ocrb uoÂaq' cffiaroro
BoaÀyxa qepeS Kauan r;rurr,r 5.

, ̂  Ha Mârnu'e ycra'oBJre'br ABa EarpeBareJra: nepxnuù -20 uorquocmro
t6 nemf n2 ra nunrnuù - Mom,rrocrsm 

-8,4 
nem/uz. 

'Buaop 
MernAy'ùopry-

EMbIM JII4CTOM II HA}I{AbIM HATPEBATEJIEM MO'T(EO PETYJII4POBATb I,IIIÀUBII-
ÂyaJrbHo. flo oHonsaHril{ orrepaqrrr( HarpeBa EarpeBareJrr4 aBroMarrr-
qecHrr orBo,qflTc.fi or Jrr{cra trprr tr0Molqrr rr4ÂpaBJrurrecHoro qranr,rn4pa g.

flocre ycrarroB*rr Jrucra MelHAy saxuMs;iMra paMKaMr{ J ouycxaerca
fJraBrrafi aaÉnirmag pa*ra 7, Koropafi trptr troMoqu cuequaJrblrbrx SaMrioB
trJrorHo Sanl'Ipaer paMKIr 3, a aareu orxoÀrrr B BepxHee rloJroxteHr{e.
ftaH TOJrbno Jrr{cr, saE{arrrù B paMKaX 9, Uarpeercn 4o neo6xoAulrofr
TeMtreparyplr' paMr(r4 c Harperr,rM JIIrcroM tepeMelqarorc.fl B troalrrlr.rK)
lpopMoBanlrfl, a aa]fiarufr n pauHax 3 nnc:r rpancrroprrrpyercff B troBtr-
qtrro HaIpeBa. llocre aroro cEoBa ouycRaelcff rJraBEafi pa*ra 7 rr u3 rra-
rperoft .BaroroBnr{ So puyercn r{BÀeJrr.re. Ma Hcnuansno" y:c"ou" trprr}fi u Ma
uasuoË paMhr cocraBJrffer 107 nu,.

oHossareilr,no or$opuoBaHHoe trBÀerr{e oxJra)r(Âaercfi crr(arr,rM BoB-
AyxoM tr Dr,rraJrKrrBaercff ua t[opurr. ,{rn uo44epxaHrrfl neo6xo4rauoû
TeMneparypr-r ifoprrarr Ha Marrrr{He ycrarroBJreH 

- 
no4auofr repMocrar.

utrepaql4tr QopMoBalrufl r(orrrpoJrr{pyrorcff MHororroBr{qnoFrrrrrlM peJle
BpeMerrr4 6, a upo4ol)nl4TeJrbEocrb HarpeBa, oxJra)fiAeHl{fi I{ BKrK)rleHufl
Bar(yyMa peryJrrrpyercfi c troMorqbro peJre BpeMeEr.r 4. fro oKoHqaHuu
quHna--sopMoBarrrlr.E rJraBEa.E paMa rroArrrruaercs c repxneù gaxnunoft
pauxoft, trptr oroM orKpr'rBaercfl 3âtqtrTHa.ff pelrrerfta, a oleparop cHI[-
Maer roroBoe rr3ÀeJrtre r{ SarpyE{aer Mamr4Hy oqepeAEErM nuôrou.

flpzuoÂ Marxr{Hr,r - rrApannrauecxnù, o AByMfl rracocaMrr r{ rrHeBMa-
TU_qecKuM aKriyMyJrfiropou 11. Marurna ocHaqella BaHyyM-Hacocou 72.
o6qax Morq'ocrb aneHrpo4nrarare.rreft 1l nem. Mamrlra paccqrrra'a
EA IIOARJIIOqEHUE H qEXOAOù MATI4CTPAJII,I C'fiATOTO BOBAYXA, IIOgTOMY
r(oMtrpeccop IIe trpe,4ycMorperr. rtnonôsHan craHqr{fl -1 rpe4raauarreEa
ÂJr.fi HaJraA4n MaurrHbr.

IlTrapoHoe pactrpocrpa'errrre B crpa'ax coB nonyuunu cefiqac neu-
_r-elg1u.e^ ng_ayFr$opMoBoqubre MamtrHbr runa Vp-Liliput, Vp_Baby,
VPI-940, VP-Rekord u VPB-Super (ra6n. VII I . I ) . '

Manoradaprrrnbre MarrrtrEr,r runa Vf-Liliput u 
'Vp-Baby 

ilpeA-
EASHAqEEEI AJIff IIETATIIBHOTO II IIOSIITI4BIIOTO {OPUONANNN NAgEN:,/.fr.
se6orrmux paaMepoB rra Jrr{croBr,rx repMorrJractà" (puc. VIII. A, il.
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Ta6.nuqa VIILl

Texnnqecnue xapaarepncrnrlr BaryyuÔopMoBoqnbrr( MarrrtrE

Tnû Maûr[Hhr

IIapaMerpÉr

fl.noqagr {opuonaulrr, c;22
To.lqnua {oplryeuoro ua-

Tepl{aJra, rr&
MarclrManrua.E rry6rna

{opnonauur, cJtL . .
flpnnog Âparrrrpyroqero cro-

JIA

Vcurue Àpafirpyroqero cro-
JIA, nH,

flpnno4 û otno4 HarpeBa-
TEJIff

flprno4 Bepxuero rrrryrrr$epa

Itonrpo.rr, onepaquË Sopuo-
. BAIrrrÂ rIO BpeMerrn

O6qas Moqrrocrb trprrBoÂa
u sreHtpoo6otpeBa, notn

Saxnlrna.s {opuyroqaa parta
c rrSr\{errÂeMr,rMrr paSMep aMu

Paauepr,r Mamrrrrrr B rlJrârre,
c]1,

Bec MaElruN, rn

vP-Lrltput I VP-Baby I vPt -940

51x36

0,2-3

16

Pyruoii

80x64xt47

J

Orcyrcrnyer

70x50

0,2-5

36

flsesMarr-
qecxzË

30

Ifuestvraru-
secRnû

!Iacosoii
MEXAEI{3M
c pyqEInM
peryrrr{po-

BaHr'IeM .

8,3

180x95x
x230

6

76 x76

< 6

40

Mexannsec-
xrdi n.nr

trEEBMATU-
secrlrft

30

Pysuoû

123 x 105 x
x160
13

VP-Super

180 x 90

<10

40

flnesMarn-
secfirlù

42

AsroMarrl-
secxnfr

fluesùratn-
secxuË

260xt45x
x290
20

AnroMarrrsecftoe r4 pyrr-
EOe peryJrr4poBaHr.re

I
rû,5 | 28,7

I4ueercx

Puc. YIII.6. O6qzË nln
a - TE'Ja, VP-Baby; 6 - TEna
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BmcoxouporraBogr{reJrbrra.E Mamrrna VP1-940 ucrroJrbayercrr B oc-
EOBTTOM ÀJrfl MaCCOBOTO IpOTIBBOACTBa ynanoBorrEoù rapu. Maruuna uoa-
BoJrser rrsroroBJrflrr 200 Kopo6ox paaMepoM 40x40X20 nat, n I num.

Mamuua VP-Super (puc. VIII.6, 6) r{Meer troJryaBroMartrrrecnoe
ytrpaBJreHr,re 14 rrpe,qrraBnarreua 4rn {opnroBauufi npyunora6apETEÉrx
uagenrË (oaun, HoptrycoB xoJroAr{JrburrnoB r[ T. À.).

,{,tn nonnrmeurrfl trpouaBo4rrreJrr,Hocrrr npoqecca {opuonartr.E ua-
genrË trpuMeuflrorcfl ruueiiulrq AByxlroalrrlr4ronubre rrJrrr peBoJrbBeprrbre

Puc. VIII.7. 9ernpexuoanqtrourrag peBonbospxas uanyyu([opuoBotrsag Marrruga
(llta;rnx).

MHOTOTIO3ITqIIOEIIhIE MAUIIIIhI. HA PUC. VIII.7 IIOKA3AHA TIETbIPEXtrO3II-
qEoHrraff peBoJrbBeprrafl MamvHa r4raJrbflrrcHoù i[upun <<vacuum For_
ming Machinery>.

B te_pnoË trosr,rqtrrl otreparop rroAuuMaer Ba]rurMuyro paMy, Bbrurr-
uaer or([opMoBaHHoe r4sAeJrrre r4 yHJraAbrBaer HoBbrù nncr-soprrlyeMoro
Marepr.rana.. Bo nropoû u rperreù rrosrlqtrflx ocyqecrBJrfierc.fl [peABa-
pnrerrunrË uarpeB MareprlaJra. B ueroeproù noenqr.rrn, rAe ycraHoBJreH
noHcoJrbubrù upecc, [porrcxoAur {opuonanue uaÀeJrrr.ff.

Tanas Marrrr{Ha rrpeÀEaauaqeHa ÂJrs (fopuoaauuff npynuora6apur-
EËrx uaÂenaË ua JrtcroBoro rroJrrrBrrntrJrxJrop[,qa r( yAapotrpoquoro rro-
nEcrtrpoJra. Brrpeaanue rrirr{ BbrcBepnranaure ornepcrzh f,a rasgenurx
ocyqecrBnffercfl Ea Marrrr.rne oAEoBpeMeHno c {opnroBaur[eM. Maxcu_
MaJrbHaff rrJroqaÀb tfopuonanlrs 160 X80 cm, rny6uua {oplronanza
20 cn. Moqnocrr EarpeBarenfl Arrfi, ÀByxcropoHgero HarpeBa cocraBJr.fler
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42 nem. flpecc ycr{Jrr.reM 320 rcn, pa6oraer rrprr AaBJrerrr{rr MacJra 74 Mn'1n2.
ladapurnrre paaMepËr 1\,raurtrrur,r 5x5x2,5 n, r'ec 85 nH.

Ha Moq,Ebrx naxyyu{opMoBoqHbrx Maru{Hax Mornuo Sopuonarr
npyruora6apr.rrur,re ldaÀeJrr.rfl c paaMepaMra 3,5 X {,5 x 0,7 .aa (nannr,r, JToAKE
u r. a.) rra JrrircroB tonqrauoù go 75 nu.

flpe4crauaer r,rrrrepec ranyyu{opMoBoquafl Marrruna gna Soprvro-
Banr4s raa4enuft uB AByxcJroËur,rx uareptraJroB (pnc. VIII.8), uarprauep,
MeÀI4qr,rHcnrrx BaHHoseK, cocToflqr{x I[3 roHKofo cJrofl llpoqHoro rep-
MeTr{qEoro TepMonJracTr4rrrlofo Marepl,raJra Ir ToJrcToro cJro.E lropr4cToro

Prc. VIII.8. Cxeua uauusrr gna $opnaooanza na4earû ua
4nyxcloËurrx Marepuanon:
t - EârpeBareJib;2 - nJreHHa; .? -paMHa; 4 - f iopucTr,Ii i  rep-
Moruracr; 5 - oopMoBosHaE HaMepa; 6 - Bar(yyM-Hacoc; 7 - npu-
BoÂ Eacoca; I - Marpuqa; I - ôralleq HaMepbr.

MarepuaJra, KaR trpaBtrJlo, trsroroBJleuuoro sa roft E{e ocuoBe. Ilpou-
Hoe coe4rluerrne Melr(Ay cJroflMu rrpoucxoÂur 6ea upzueueutrfl KJrefiqtrx
BeqecTB.

Mamnsa cocrour ua rui[paxpacroro EarpeBareJra 1, {opuonosnofr
ftaMepbr 5 c eaÆtzr{uofi pauoft n nepxueù qacru u BaxyyM-Hacoca 6 c trpu-
no4ou 7. B {oprrronosuoË xaMepe ycranoBJrena Marpuqa (nornyraa

{oprrra) 8 c nananaMl{ ÀiIff orcacËrBauufi Boa4yxa u coBAauu.fl BaKyyMa
n {opuorovuoM upocrpancrBe (ruetxgy {opuofi u {opuyeubrM Marepu-
anolr). Ha {naneq 9 ftoprrlonounoft Haruepnr yftJra4brBaror Jrucr rroprrcroro
repMorriracra 4 u. cBepxy troMeqalor paMfiy .î, ulrreroqyro no BceMy rre-
prrMerpy ftanaJrbr, coegtrEeuubre c BanyyM-EacocoM 6. Pauxy tronpbrBaror
TepMotrJlacrn.Iuoû nrenHoû 2, nocne qero rraKer trJrorro BatxlrMaror
c rroMorqbro ctreqrraJrËEoft p'aun.
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Bcregcrnue BafiyyMl{poBa}rutt BaBopa Me}fiAy cJro.trMlr rropucroro
Mareprralra 4 u trre:cxm 2, a taxxe oÀIroBpeMelruoro HarpeBa rrx untfpa-
ApaCrrrilMII lryqaM14 Ao 1r;1aCTuqEoIO CocTOgIII4fl C.rIOI4 MaIepI{aJIa 2 n 4
trJroTr{o coeAuHflIorsE Apyr c ApyroM. Sarerr,r Marpl4qa B uo4nrauaercn,
ee o{opunnlotqafl rroJrocrr, BanyyMllpyerctr v. IroA AefrcrBrreM paauocrrl

,qan;reuuft (aruoc(pepuoro ,qaBJIeHIlr Ir ocraroqgoro AaBJIeErrfl B rroJrocrl{

![opuu) 4nyxcnoùunrù lratepraal Sopuyercx B coorBercrr'vtvr c nonfrr-
rypaqueft {opuu. He6olr,mue rasoBbre ny3r,rpbKlr' ocraBllrrrecfl Me}fiAy
OJrO.sMrr $oplryerrlmx MarepIIaJIoB npl{ trepBoû Onepaqratr, troJIIIocTbIo
ycrpausrlrc.fl rrplr oKoHrIareJIbHoM Banyylrtuou (foplroBalrlru l{34entrfl.
Ananorusul[]r{ cuoco6ou Mo)nno rraroroBJrETb map1elrv.fl, cocroffqlre

E3 rpex n 6oree cJroeB.

Pnc. VIII.9. Poraqrouuax uaryyrrr([opuoBorluaff
6orrt unesru:
J - ôopMoBo.rHbrfi 6âpa5aû; 2 - mHaô ynpaBJreHtrfi; 3 -
4 - sJreHTpoEarpeBareJrËHaÂ IIaHeûb.

Marrrnna gnx o6pa-

BaHyvMHa.a ycTarroBr(a ;

flonrauepnrre rrrenosnÊIe MareptraJrbr B Hacroxqee BpeM.E HaqaJrrr
ItrIIpOKO trpIIMeHflTËCtr AJIfl yIIaKOBI(II paBlrUTIHLIX trpoÂynroB u ur.genuù..
flpu raaroroBJrenrrr{ MeJTHIIx uaAerltfi Tl{tra ynaaoBoqnËrx traneroB trB
IlJrerrnr4 rr saBeprryrofi n pynou Jrerrrbr Bar(yyMHoe {oprr,ronanue o6ecue-
rruBaeT oqeHb BbrcoHyro trporrsBoÀrlreJlbrrocTb. odblqno 4ua sopuonanun
nageruir uB pynor{Hblx repMotrJracroB I4cIroilbByrorcfi poraql{oEEËIe
naxyyu{opMoB orrnÉre MarrrrrHbr, o6ecuequsarcqrre HenpepbrBuoe Soplto-
BaHrre r.ra4ennù.

3an og <rltyauo;ruuepMarrD) Bbltrycnaer poraqr{olrHyIo ranyyu$opMo-
BOqEyro MaItruHy AJr.fl rraEecenua penrei[H]rx pr4cyrrHoB Ha troJruaruJre]ro-
Bbre rrrreur{rl roJrqr,rnoii 0,05-t MMfr rnvp;r.uoù 4o 1600 utn (puc. VIII.9).
Marurana cocror{r ua {opuonoquoro 6apa6aua 7 c upuno4oM, aJrenrpo-
EarpeBareJrbEofr traHeilr4 4, ycrpoùcrna AJIS oxJraE{ÂeEr{8, EaMorKtr,
trpuErrrMâ u o6peaanu.fl rrJreEKa, a raKrfie nanyyuuoû ycrauornu 3 z
arenrpr4qecxoro urxa$a yupannenux 2.

fkenna cMarr,rBaercfi c pyirona tr noÀaercr Ea Bparq,amquùcn BaKy-
yuupyervrrrù 6apa6an, HaÀ HoropbIM pactroJIo?Iterra EarpeBareJlbrraff
traueJrb. Ha 6apa6ane rrJrerrna rrarpenaerc.Ê r4 rrJrorrro trpucacbrBaercfl
uo4 4eficrnueM BaftyyMa H rroxpr,rBaloqeft 6apa6au ysoprlaroË no4noxne.

377



flpu erou Ha rIJreEHe Bocrrpor.{BBoavtrcrr plrcynor( trogJrorr(Ktr. Sareu
trJreEKa oxJra?fiAaeTcg rr HaMarÉrBâeTcq B pyJroE,

Cnopocrr Àntr)r{eurrfl rrJreHr(n cocraBJrffer 0,6-6 nfnuru. flpouano-
AI{TeJrr,Hocrb Marrrr{Hbr Aocrrrraer 600 azla. Moqnocrn nn{paHpacnrrx
rrarpeBareJreft 27,3 Êerrl, ailertrpoABtrrareJrfi rrpuBoAa 2,2 nom, eJreKrpo-
ÂBltrareJrff B ar(yyM-Hacoca (upouaBoÂr{reJrbuocrrro 1, 5 ns I uut+) t,2T nem.
Ia6apurur,re paaMepbr MamtrHÉr 2,2x3Xt,5 ar., sec 31 ,5'nn,.
_- * P-eglepcnaff poraqr4ouuafl Marrrr{Ha EenpephrBnoro 4eficrnr{E rr{na
KRV-900 rtpeÀnaanaqena ÀJrfl nporraBoÀcrsà Memofi rapËr rra repMo-
rrJracrr{qHbrx rrJreHon ronqranoft 0,1-0,5 ,fi, B MrroforrregÂEr,rx {opnrax

I
L:

t,
I
r 9

o [--Ttrl ,5

# l# l#
6

t t :

Psc. VIII.10, floouepaqnousaÂ cxeMa i[opuonannn rapn,
ee BatroJrlreErrÂ rr saKJrIIopRE:
o- {opMonaurae crar(aEoB;6- @opuouarue r{pbrmex: d- aarroJrue-
Eûe tr SaHynopfia clanaEoB;
I - pyJroH; 2 - oopuyeMbrû MaTepuaJr; .' - cTar{ârrbr; 4, 5 - croÎIHl
cTaKaHoB;6 -pyromùrftMâTeBnaJr; 7-RpÉIIÛxû; 8- cTotrKa HpE-
Itrefi; I - logûpylor4ee ycrpoftcrao.

r,r nr,rpy6nra orSoplronannoii rapnr rrB rroJrorua rrJrerrxr[. IIo oHpyrnnocru
(popuonounoro 6apa6aHa MoE{Ho paaMecrurr, 144 fiopww Âr{aMerpoM
100 nw lr rny6uuoii 4o 35 "al.u. Or{opMoBauHr,re r.rB4eJrrrfl B},rpeaarorcfi
c[eqltaJrbEbrMr4 KepaMr4rrecHl,rMrr npyraMr4, noTopHe BpaqarcTcfl c BbIc(F
noft cnopocrr,ro.'Itpyu4 pactroJiox{eHbr raKtrM o6paaou, uro or{opuo-
BaEEbre us4elrvtt c MaxcrrMarËHbrM Àr4aMerpo[r 100 un Mo]nno Bbrpeaarb
uo sceft ilrrprlrre rrJrerrxr,r. Cxopocrn [epeMeqenr{fl rrJrerrnrr mrapllnofr
800 nn cocraBJrfler B n,f nutt,. Ha uarurane rrolr(Ho rroryrrarb or 10 000
ao 40 000 ne4enmft s I v. Maurusa ocuarr{ena BaKyyM-HâcocoM trpouBBt>
Àr{reJlbrrocruo 100 nsfv u Bar(yyMEÉrM pecrrBepoM eMnocrbro t00 "q,.

Cxeua pa6oru Marrrrrubr AJrfl Bar(yyMHoro {opuonaun.E crafiauoB I
RpbrltreK v3 pyirorrHoro TepMotrJIacTtrqHof o MaTepl{aJra, EaEecerrEff
qneruoù fieqaTu rra craKârrbr, rrx BatroJrEeEl{fl ?nrrÀnn}rrd I{Jrtr cbrrryqr4M[
rrpoÀynraMu 14 repMerrlrrHoù Banyrropnlr crafiarroB npbrruraMr,r fipr.rBeAera
Ha prc.  VI I I . IO.
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flocnegonareJrblrbre o[epâql{Ir Sopnorauufl cranaHoB 3 na cnepnyroro
B pynou -/ uarepuana 2, nnrpy6nr otSopuonalruÉIx crananoB' cnJrag5rBa-
Euff ux B crolrxy 4, naneceqne Ira craxaHr,I reqaru r{ lroBTopnoe cr(JIaAÉr-
BaEI{e crananoB B crotrny 5 uoxaaanrr Hâ pldc. VIII.10, a. Ananorrasso
uaroroBJl.flxlrcfl. trg pyJronuoro MareplraJla 6 npr,rrrrHlr 7, xotop-nre SareM
urrpy6arorcs u cnlâ/(uBalorctr B crotrKy 8 (puc. VIII.10, 6)' Ouepaqun
SatroJrEeHr{fl crar{arloB olpeAeJreHHr,IM npoÀyKroM rrB Aoslrpyloq,ero ycr-
poficrna 9 ra repuetu.ruoù Bar{ytropnlr craaauoB npbrrlrr(aMtr trpr'rBeÂeubl
Ea puc. VIII.10, a. Craxanr,r o6rrqso (popuyrorcn rils IroJrIrBI4EûJrxJro-
puAa, yAapotrpoqHoro troJrl4crl4poJra, aqeTarqeJIJIIoJIOsbr IIJIU lroJrr{trpo-
IIUJIeHa, a KpbrrrrfiIl - II3 TaHVX ?I{e MaTepUâJIOB I,IJIII IIOItpbITOrO IIOJIII-

rrepnoù n;renxofi HaproHa.

Pnc. VIII.ll. O6qnfr BuA MarIIûIrhr 4nn $opuonanus îapblt
ee SatroJrEerrtrÂ tr aaRJrlropl{'t.

O6quË rra4 Ir.râurunbl AJLS Soprraonauu.ff crafiaHoB u r{phrrlrefi' a raK)fie
BatroJrnerrrrfl rr Banyrropnr{ craxarroB' Br;ilycfiaeuofi anrnuùcnoù Qupuoù
<Baker Perkins>, rroxasau Ha prrc. VIII.11. I l luprana {oplryeuoro ua-
TeprraJla cocraBJr.aer 20-70 cu, t:rrylnua Sopruonauufl Aocrl4raet \0 cn.
Mârculrallna;r urroulaAr, oAIroBpeMeFIrIoro $opuonanra.rl paBHa 66x
X40 cn. Mauruua odecue.Izsaer Ao 20-24 KoMrIJreKcHr,Ix qr{r(JIoB B
! uun (n aanuclinaocrll or paaMepoB craxauon). Ona ocnaqena ycrpofi-

crBaMr4 AJIfl saKyIIOpI(I4 CTaKaHOB trOA BaxyyMOM I{JII{ B CpeAe uI{epTIIoIlo
raaa (upu Baxyrlopne cr,IpoB 14Jrr{ Mflcrrbrx upo4yxton). f a6aprrurre
paaMepbr MaltrI{Irbr 5,3x2,1X1,8 n, sec 40 nH'.

s 3. TIEDBIIOOOPilIOBOT{HbIE MAilrlHbI

llnesMatncecxoe $opIrloBaHlre odrrquo trplrMel{flror rrprr
trBroroBJreuun uage,nufr. uB JIr{croB TepMonJracroB roJIqIrHoù ) 5 un.
Itauepr,r AJrfl rlueBMarllqecfioro {opivronauufl ycTaHaBJIrrBaroT Ea ru4-
paBrraqecnux trpeccax rrJlr{ crreqnaJlr,Hhrx Malur4nax.,{annenue c}r{aroro
BoBAyxa, trpltMen.seMoro AJIfl lrlreBMarl4qecnoro tpopn'ronauus, 3âBr{cur or
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loryyleyoro 
Marepr{aJra' ero roJrqr4'rr r,r reMrreparyp' u odrrcuo

HaxoÀrrrc.s B rrpe4eJrax 0,6-2,5 Mru,lu,L.
flnenrrarrasecr{ag RaMepa c rroABrd?nnbrM rryaucoHoM rro}iaaa}ra Ea

plrc. vIII.12. flpe4napr{reJrbuo narperrrii Jrrrcr yxJraÂbrBaerc.fi na S;ra-
J rreq Fr4)fiueft xaueprr I u aarxu_

6oadgx

Maerc.fl no nepr.rMerpy IIpI{ ony_
cnanrrrr nepxneri r(aMepbr 2, npu-
Hperneunoù K tro4Brrlnnoft nnzre J
lpecca. C troMorqbro EarpeBa-
ren.E 4 {opuyenrtrfi MareprraJr
ÀoBoÀr,rrc.s Ao BbrcoRosracluqe-
cKolo cocToglrrlfl, trocJle rlero
ocyqecrBn.flercfl trpeABaprrTenb-
Harr MexaHzqecKas BblTfl)fir(a nv_
ancolroM 6,' noÀ""uuromrouôg
nog geficrnraeu. rrJryu]r(epa f .
Onossarerrnoe SopnaoBanrre uB-
AeJrr,rff .) IIpou3BoAr.rTc.fl c]fiaTËIM

Pun. Ylll.l2. flsesndarrqec1a' KaMeDa BO3AyXOM' HaIIIeraeMbIM B fta-
c troABrlrnnbru oyu""ooo"-t'' rrlepy 2.

J - Hr.DnHqÂ r{aMepa; 2 - BepxH.a.s fiaMepa; EOnfmOfi. UIITepeC trpeÀCTaB-
., - rorBr4.H{HaE trrrura; 4 - EàrpeBareilbi 5--: JI_fleT IIIIeBMO$OpUOnanue Cge{Op_usÂerrrre; 6 - ûva'coH; 7 - nry''nep' 

uaqueit up"fraâp"reJlbuo pagAy-
. roro JIUCTOBOTO MaTepr4aJla

(puc. vIII. 13)- 9ruu MeroAoM rrgroroBrrflror rrsAeJr'r' donrmoft rny6"""t
c pâBHoMepnoft ronlrylnoù creuon. Harperyro saroroBny 2 npuxruuaror
$ Slanqy unegMarusecxoft ftaMepbr Z parrlnoù J. tipu oï"oerarr"u

Cnamtù
0oa0gx

Cxamuti
6@1

Puc. VIII.13. Cxeua nuenruo(fopntoBautrn c pe(fopuaqneû
trpeABaprrTeJrbrro paBAyrof o ntcT oB oro MaTepr.raJra:
I - rryaHcoH; 2- BaroroBxa; ., -paMr(a; 4 -ErreBMaTtrqecftaa
fiaMepa.

cÈiaroro BosÂyxa B HaMepy [poucxoÂr.rT rrpeÀBapr.rreJrËHafl nrraurouËI-
T.fl}r{KA MareprraJra. Sarenn onycKalor IIyaHcoH 1, U tOg AaBJreHr{eM c}r{a-
TOTO BOBÂYXA MATEPIIAJI IIOCTETIEHHO IIJTOTEO NPI4JIETAET R IIYAHCOIIY.
Toruluna r{sÀeJrr{fl B Mecrax Korrrarra c nyànconou {uxcupyercn,
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a AaJrbEeùmafl BblTfl,ilaa llporrcxoAul Ba cqeT .HauMerree BbrrfiEyrblx
qacreft MareptraJra (onoro KpoMoK nncra).

Vnunepcarbuafl yorarroBxa ÂJr.fi nuenuo{opuoBaHI{E repMorracruq-
rrbrx JrrrcroB rronaaaua Ha pr.rc. VIII.14. (Dopruyelruit MareplraJr 2 npeg-
Bapr{reJrbuo rrârpeBaercff B eJrexrporrequ I u sareM rroAaercfl B i[opuy,

fomo6oe

uadenue

Prc. YIII.14. Vunnepcarbuax ycrasoB$a
JITCTOB:

r - areHrpouesbi 2 - ùopMveMhrfi Marepuan;
4 - ycrpoiicrBo ArÂ MexaHr.rqecfioû aaqucrHu;
sbrx usÂeuzû.

gnx nuenuo(fopMoBausr

3 - ur[paBûErrecxuû Epecc;
5 - croJr &rE }toElpoJrE roTQ-

ycTaHoBJreHEyro Ha croJre rr4ApaBJlnqecRoro ilpecca 3. B, arofr tro3lrqfiu
trpoucxoÀr{r nneuuo$opuoBarrlle vs4elrvr u o6peaHa us6brroqur'rx Kpo-
MoK {opuyeuoro Jrrrcra. IIocne oxJIa)r{Aerrrlfl I4sAeJII,re rraBJreKaercfi
na Sopnrrr. ItpolrHr.r ero Baqurqalorcfl Ea ctreql{aJrr,rroM ycrpoùcrBe 4'
a BareM r[BAeJItre rrpoBepsercs nonrpoJlepoM OTK Ea croJle 5.

S 4. MEXAHOOOPMOBOTIHbIE
(MTAMTIOBOIIHbIE) MÀMI{IIbI

Haprpy c BaRyyMHbrM u trEenMarrrqecnr{M $optrlonanzeu
JrucTOBbrX tr urreEoquÉIx MarepIIaJIon (n ocUonuoM B oAIIEapIIËIx EeraTUB-
Ebrx u rrostrrrlBEbrx froprrlax) trpsMeHflercE laK'fie uexano{opuoBasue
(mrauuonna) npegoapureJlbuo Earperblx saroroBon B cgBoeEnbrx MeraJr-
ruqecxux {oprrlax. Taxue Èoptrt coclofiT IrB Marpuqbl tr tryaucoHa
ra o6nrsso KoMtrJlefiryrorcr ycrpoùcrBoM 4nn anpy6xu or$optuoBanubrx
uaqerufr. trB Jlucra uJItr rrrelrnr{.

,[m mrartruoBnu upuMeugrorc.E Mailrllnbr c aoaBparlro-trocrytrareJlb-
EbrM ABu?I(eEtreM IIJItrr (unU oquofi nnur6r), Ea Horopblx ycraEoBJIeIIbI
rryaHcoE 1I Marpurla {opr*mr, a TaK}r{e rrctroJlbsyrorc.E MamuEbI c poro-
paMrr m qetrEbrMr4 MeXaErI3MaMI{' trepeMeqarcq,u.Ya' saMbrr(arctr{r4Ml4
rr pasMÉrRaroquMr,r ycraEoBJIeEEÉre IIa nrax uo.ny{opMbl.
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Cxeua Mamr[rrbr c BosBparso-trocrytrareJrbuhrM ABu?fieuueM nrurm 4.
ua noropoË ycîauoBJreu tryancon 5, upune4eua Ea puc. VIII.{5. Ilepe-
Meqeutre rrJrurbr ocyqecrBJrfferc.fi troA 4eùcrnneu HyJraqlta .Z0 z Hotesno_

prJqa}I(Eoro ycrporrcTBa.
Tepmounacruqnafi BaroroB-
HA _ trJICEItA IIJItr l'OEKAfl
JIeHTa - paSMaTbIBaeTC.fl C
py.irona I u rroAaercfl Tff-
EyrrIEMtr poJrrrx.aMu 2 H sa-
rpeBareJrro 3 u n aony$op-
MOBaEU.E, paCtrOJIOmeHHyro
Me)fiAy tryauconoM 5 u uar-
puIleù 6. Marpuqa ycranoB-
JIeEa Ha rrelHpex KoJroEEax
tr B MoMeEr Sopuonannn
MOrfieT trepeMerqarlcfi , c}Itlr-
Maff ycTanoBJreEEbre Ea KO-
JrorrEax rrpylr(uEbr.

Or{oprwonannue r'slLe-
rrfr.fl. rupydarorcfr yrl tro-

Puc. VIII.15. Cxeua MamtrEÊr AJrs rrrraMtroBnu
ua4eazft uB pynourbrx repMotrnacroB :

| 
- pyros; 2 - în:,lly .yre poJruHn; J - HarpeBâreûb:

a - nJrr,rTa; 5-- nyaHcou; 6 - Marpr4ila; Z _ ponrxuj
d - pyJroE; 9 - trptreMHaE Tapa; I0 - nylauon.

JroTEa pyJroEEoro Mare-
puaJra E traÂaror B rrprreMEyro rapy 9. ocrasmâflcfi JreEra MarepnaJra
BËIT.srI{BaeTC.E poJrr4KaMr.r z u ualrarrrBaercjt I pyJrolr I ilns. [ocJreAy-
loqero rraMeirbqeur4.fl r,r flepepa6ornu.

Puc. VIILt6. Cxena poropuofr MamtrHbr AnÂmTaMtroBRE trBAenutr:
I - pyJroE;2 - porEH; A,4 - EarpeBaTeIE: r.6 - BDaEa-
xlqzecfi poTopu; Z _ cbeMuoe yclpoûcTBo; t r qama ie-
coB; 9 _ upueuEoe ycrpoltcrno; lz _ pyuou.

Poropnaa mraMtroBoqg.a.fl Mamr4na cxeMarr4quo trona'arra Ea
puc. VIII.16. Ha AByx EerrpepbrBno Bpaq,amlqrxcfl poropax 5 ra 6 ycra-
EOBJTeIIÉr trO Itrecrb touy$opu. clrarnrsaeMnrfi c pylona 7 uarepraaJr rro-
[aercfl poJruKaMr4 2 H uarpenareJrflM 3 n 4 u n àouy {oprnonarun. IIpu
BaMbrfiaEuu uouyQoprrl ll3AeJrr,rff rrrlaMnyrcrcx, nrrpy6arorc.E r[3 pyJroE-
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Horo lrareprraJra rr ocrax)rcfi Ha rroJryùopMax Bepxuero poropa 6. IIog

4eùcroueu BanyyMgoro oTcoca sepeB ycrpoùctso 7 ot{opltOBaIIIIbIe
u11eilvtfr uaBJIeKaIoTc.E II3 1'Hê34 IIOJIyÔOpM6I tr EaRaIIJItrBaIOrC.fl B qalxe

8 asronrarra.recntrx Becon, noropbre treperpy)fiarcl trageJltrff B tptreMuoe
ycrpoùcrBo 9. Orxogu MareptraJla EaMarblBarorcs B pyJIoE -20.

CxeUa Uengoù aBTOMarltqeCHOfi MamI{HbI AJI.g InTaMtrOBItU CTaKaEOB
a. HpbrrrreK r{3 Busullracra roJrlrurEofi 0,3- 1,0 utw . trpuBeÂeHa sa
puc. VIII.|7. I'Iamrasa uMeer ABe 6ecnoserlubre r$nv' 4 m 72, nagerue
ia nprano4nbre 6apa6aubr 2 vI BeAoMLIe 6apa6auu 9' Ha Ha?r{Aoû qetrr4

ycrauoBJrerro tro qerblpua4qarb qerbrpexrueagHÉrx nony{oprrl 7 n 8.

ilauorasUr,rù na 6o6uuy MarepIIaJI 70 s suqe IIJISEI(II tIIrvI JIeHrtI

Psc. VIII.17. Cxeua qennofr aBloMaltrsecÉoù MaurEHbI
AJIÉ ITTTAMIIOBTUT Uag,enrË:

1. 3. 5. 13 - DoJIrrHrr: 2 - nptrao[Hhle 6apa6arm; 4' 12 - \erts;
o'-'uipy6nof Ho'fi; 7 - Marprrua Bëpy6Eoro mraMrra; E - Bepx-
nue non]-6opmn; 9 -- uegouue 6apa6anr,I; ,0 - ÈopMyeMblû Mare-
ptraJr; II - EarPeBâTeJtb; J4 - fiourp.

BÉrrflrrrBaercff poJItrKaME 7, trOgBepraflcb AByxcroporlleMy llarpeBy

arenrpuqecHl{M EarpeBareJleM 11. flo Mepe 11epeMelqelll4fl I{eneii c IIoJIy-

{oprrlauu fiorrr{p L4 nozgefr.crByer Ea poJIIIKtr -/3 mroHos Bepxgtrx troJly-

{opru 8, ftOropbre otryc11alorcfl BEI{3 I{ Sopltyrcr HpIilIIIKtr cTaI{AEoB.

ii ène4yroqeù uoauqun troA AefrcrBtreM llafielalolqe1o Ea I(otrIIp poJIuI(a

5 ua4enux nrrpydarorctr aa lrrrcra r{Jrr[ nJlerrnrr.
llep4eilns BbrraJr1uBaroTcfl lra Éoppt ycrpoftcrBoM, IIpI{BSAIIM6IM

B ABu)fleEIIe poJIIII(oM 3 (uo4 Aeùcrgl1eM Konl4pa), a _oCTaTI{II ilIIeHKtr
rpauctroprup-vrurcrfl pOJIuI(aMII -2, naMarnrnalorcfl fla 6apa6aE 1I nOCJIe

trBMeJrbqeul{fl l{ctroJlb3ylorc.fl AJI.fl trocJle4yrcU,eft uepepa6orl{r. IoroBI'IO

x?.$e$frfl rraAaloT B IIOAAOE, tr3 I(OTOpOTO trOAaIOTC.fl EAKJIOIIEbIM ileIITOq-
EbrM rpaEctroprepoM Ea roplrsoHrarr,sbrft ileHroqtrbrfi rpaEctropTeP' rAe

rrpor{BBoAI{TcE rexgullecnuË ocM6rp u c$oprça cra1tauoB c KphImHaMII.

flnn peryltrpgBltl,I Earfl]fiegll.fl qeneù yCTaEoBJIeHbI BIIIIT9B6IS pe_ryJln-

ropbr, npu rroMoq,tr I(oTOpËIx IlepeMelqarcT BaJIÊI ilpI{BoAEËIx 6apa6auos,
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u_3Merrf,ff paccroflrrr,re MexAy oc.flMtr BeAyq,ero u BeÀoMofo 6apa6anon.
9^acosaq^ ̂ tr^pou'BoÂureJlËIrocrb MaIIIug upa rrsroroBJre'tru cra*a'oByUUUr-lU UUO Ilr., a trpu uaroroBjrentra KpËrrnen 14000 mr.

Ha donrmrancrBe Mamug AJrff {opuooanufi JrucroBbrx îepMotrJracîoB
Ee trpe[ycMorpena Bbrpesna rmr,r nrrpydna or{opltoBanrÉrx us4enuù

+
Puc. VIII.18. Cxeun nnpy6nux ycrpoûcrnl
c - crrplruelreuneuttJlrrnoBoroolrpy6noro HoE{a; 6 _ cnprrMene-
rlgeMrlJrocl(oro Eon{a ÂJrE nocrerrelruoro cr{arblBaalrÂ uaiepuala
no [epûMeTpy rr8ÂeJrr4E:
-t -nJr{Ta; g _ rifluHoBofiEo,+t; 3 _ npofiJraÂHa;4,5 _rrarer[tg.i
6 - cxalbrBaroulqfi HoÈr; z _ Marpr,r[a ùrrpyôiorô rirrauua. 

- '-'-'

EerrocpeÂcrBeHEo sa MamuEe. Ans nnpy6Hra us4enufr ua {opruyenaoro
JITCTA IIPI,IMEHfIOTCfi CTAEfttr C I(JIUEOBÉIM trJItr trJIOCHUM HO'IIOM. B NEPNOU
cjryqae (puc. vIIL{8, a) neo6pegangbre r{poMnu trBAeJrr,r.E 4 ycranannu-
BarcTc.fl Ea peBr.rEoByro trrrrr trJracrMaccoByro trponJra4xy J. ,{;rn anrpy6xu
tr3ÂeJrnff trpuMeEfiercs HosrypErrft xnusosoù so,I( 2, pacuolo)I(ôsublË
Ea rrJrure 1 HpnaomuïHoro MexaHrirqecRoro trpecca. Bo rropoM cnyqao

Puc. vIII.19. cxeua uaronrrbr AJr.E mraMrroBntr Taphr, ee sarroJrrregtrfi, nupy6xu
E ynytropKrr:

, ,6-pyroHbr;2-EarpeqarerËHosycTp.oûcrso;{-ycrpoficrnolJrÂrrrTaMûoafitr ;4_ycrpoù_
c"""o I{:-.:1T9"_y9IIa:9_p-ry;^5 - rnTonuft HoHBefiep; z -- ycrpoËcrBo [rrrr nprrBapHu Hpuruer;
ù - Bbrpy.oHoe ycrpoucrBo; I - 3aûoJIIreHE6re r{SAeJrr,IE; r0 - IIHeBMarr4UeCNUû qU.nZnÂp; lt _
IteEÎo.rnhlfi fionBefiep.

(puc. vIII'18' 6) ftpoMxu trBAeJrEff 5 aaxruarorcs Me,fiÀy rrJrocnuM
cHaJrbrBarorqtrM solnoM 6 n uarpnqeù. 7 rupy6uoro rrrraMtra. Sareu
Marpr44e uJrr{ Eo}ny coooqaerca HpyroBoe ABtr)fieEEe, Odecuequnaroqee
rlocreueunym nrrpy6ny trBAeJrrtff rro treprrMerpy.

fI punrlzu uexanoÔopMoBasufi trpr,rMerr.fl erc.s rrptr uaro roBJrenrru rapbr
uB n,]IeHoqEbrx Marepnanos, CxeMa ]\IaItrrrHhl AJIg rtrTaMrroBKu rapbr, ee
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satroJlnerrtr.ff? Bbrpy6nr4 n ynytropnu tronaaarra rra puc. VIII.19. Mamuna
cocîour ua ycrpoficrs 2, 3 n 4 l.iln HarpeBa, mraMnoBnu MarepuaJra u
BatroJrfienufl orlpopuonanrrhrx ua4eJrr{fi, ycrpoùcrs 7 m B 4na rrptrBapxu
fiphlmen K trBAeJrrrflM z nnrpy6xv Banyrropenubrx trBAeJruft raa cgnoeunoft
Jlenrtrr repMonJracra. Marepran alrfl Qopnoeanu.fl rapbr rr Hpr,rmex
Iro4aercfi c pyJrorroB 7 n 6. ,{.rx lepenerqenr,r.fl troJrorlra Marepr{âJla
trprrMenffercg marosnù noneeûep 5 c npuno4ou or rrneBMarrrqecnoro
qznm4pa 70. Iorosbre satroJruerruÉre uaAeJrrrfl 9 rpancuoprtrpyrorcrr
Ea cHJIaA rorosoù trpoÂyrr{tru refroqrbrM xonreiiepou 7-l.

IIpu naxyyl\fuoM, [HeBMarrdqecnoM lr Mexauuqecnolr {opuonaurau
ua4eruft o6cnymunaroqeMy trepcouaJry rreo6xoArMo ocreperarbc,r ox{o-
roB lrarperbrM MareprratoM, ocodeurro npu ycrarroBne na Sopruonounyro
MarIIûHy flpeÀBaprrreJrbno rrarperoù aaroroenu. ltopnyc MartrrlrrrÊr tr Ha-
rpeBareJlbrnre ycrpofi crBa AoJrlnnnr 6urs rq,are.Trbuo BaBeMJreEr,r.

3ouu uepeMerqeur4fi tro4Br{Etunrx geraneft v. oJleMelrrbr rpr{tsoAa,
rrpe?fiAe Bcero Ea peBoJrbBepnrrx, 6apa6annnx (poraquonnnrx) tr rrrraMrro-
BOrrHÉIX MamuHax, AoJrlnEÉI I4MeTË olpa?fiAeHufi.

Heo6xo4rlro co6nro4arl Mepbr trpeAocropo)r(Eocru trpu enpydxe
or(fopuonanubrx r{BAeJrufr rag saroroBor{ rr o6peane rrJrrr Baqrrcrne Hpo-
MOH Ea tr3ÂeJrn.Ex.

JI TI TE PATY PA

B. H. 3 a B r o p _o_ g u n 4, Mexauusaqlrr rr aBroMarr{BâqtrÂ nepepa6orxu
trfiacrrsecrr4x Macc, llag. <Mamunocrpoeuue>, 1970.

B. It. 3 a B r o p o A rr ll fi, Mo4epnrraaqrrl o6opygonaull.rr AJrÂ trBroroBJrenrrs
ua4errù uB trJracrMacc; Mamrua, 1963.

C6. <Mamusr,r 4.lrx nepepa6orna rrorrrrMepur,rx MarepûaJroB)), troA pe4. H. A. Ca-
JraBRtrrra, I{og. <Manuruocrpoerrae>, 1964.

It. H. C-r-p e n b rI o n, flrrennarlrqecrax nepepadotna repuo[JracroB, foc-
xruua4ar, 1963.
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laaaa IX

oEoPyÀoBAHr{E ÀJrf rrSroToBJrEHrrfl r4SIEJIrra
I[3 CTEKJIOTIJIACTI{KOB

s t. ocoEEHHocTr4 METOÂOB r{SrOTOBJrEHrIfl rr3[EJrUû
I43 CTEITJIOIIJIACTUIIOB II KJIACCIT@trI(AIITIff
OBOPYIOBAHI,Ifl

llaileilun IrB crenJronJracrr{KoB B gaBrrcr4Mocrn oT rrx KoE-
Qnrypaquu lr paaMepoB B rracroflrrlee BpeM.E rrsroraBJruBaror HecnoJrb-
HUMA MeTOAaMr.r. HatrdoJree pAcnpo0TparrerrEr,rME Ir3 Hrrx .EBJr.flrOTC.fl CJre-
Ayroque: r(oEraKrEoe (fopuonanue n {opuax I,I c troMotrIbro âJracrr4rrHbrx
tryaEcoHoB, Bar(yyMEoe {opuonaurae, EatrhrJreHrae. orgerrEo pasBuBa-
rorcfl MeroAÉI {oprvronanur rpy6 u odonosen - qeurpodex{noro $opuo-
BaEIrff, IraMOTrtr[, trpoTfl]rtKr4.

H  o  gTaK  TEo  e  ô  o  p  uo  B  aE  t re  B  paa r r4qu r , r x  MeraJ rJ r l r se -
cxrlx rr EeMerailr[qecr(r{x {opuax ÂBJr.serc.s oArrnM ua cuocodoe r{Broro-
BJreEtrff Hpyluora6aptrrlrr,rx ua4erraft flpn EûsKoM garnenrau (pnc.IX.1, a).
flpoqecc (poplronanufi cocror{r B rrooqepeAnoM ynJraArrrBarrr{rr n rfopuy -/
creHJroBoJroHHr{croro EarroJrIrureJrfl, uponr4TalrHoro BapaEee cuorofr.
Cuony Molr{rro BBoÂrrrb rt Hetrocpe4crBenno c MarepuaJroM.

flepeg {opmonanraeM Ea crerrnr[ {oprrarr HanJra4brBaercfi paaAeJrff-
TeJrbEbIfr cnoù s Br{Ae JrlrcroB uJreuon I4JrIr cneqrraJrbrrÉrx cocraBoB, Koro-
pbre Ee troaBoJr.flrlr MareptraJry rrprrJrr.rtrarb H {opue. flocne yKJraAr(E
Marepr{aJra n $opuy ero rq,areJrbno ytrJrorunror (yHarrrnaror) np1'unyro
pu$.nenr,ruu BaJruKaMu.

[nx {opuoBanufl ua4eruii Ha ocnoBe cB.fiByrorqux ropsqero orBep-
)fiÂesrrfl rrpr{MeEsror MerailruqecHrae (fopmu c Brryrperrur{M EJrn Bnertr-
urau o6orpesoM, TeMueparypuufi pemrrM AJra cMo;r rop.Errero orBeplr{[e-
s,xfl II BpeMfl BbrAep'ItHu AJrf cMoJr xoJroAlloro orBep]r{AeEEff fiaSEaqaercfi
B coorBercrBuu co csoùcreaMra cBgayrou,rrx.

@ o p M o B a E I { e  c  t r o M o r q b r o  a J r a c r t r q r r b r x  u y a H -
coHoB - peauuoBbrx MernKoB ocyn{ecrBJr.rrercfl TpeMf cuocodaulr:
BaKyyMErrM SopnonannêM, upu r(oropoM yÂeJrbuoe AaBJreEr{e ua Sop-
uyerr.rnù Marepr{aJr rre [peBhrrrJaer 0,1 Mrufnz; trHeBMarrrqecHnu {opuo-
BauueM rrprr yAeJrbHoM AaBJrerrun 0,5 Mn lnz; trEeBMarrrqecxr,rM npec-
coBaEr,reM c ucrroJr6SoBarrr4eM âracTIIqfloro uyaEcoHa.

B trepBoru cryqae (puc. IX.1, 6) naneceuubre Ea rroBepxsocrb ôop-
urr .Z cnon yuJrorrrflIorcff peBuHoBLrM MemKoM 2, xoropufr BarqeMJrgerc.Ê
B r{JreMMax 3 {oprunr. ILe ilpocrpancrna, o6paaoBaHtroro creEKaME
ifoprrru r[ Blryrpeunefi nonepxnocrbro Memna, qepea trarpy1xvr 4 orcacbr-
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Eaercfl BoBAyx. Ilepeg gaqaJroM BanyyMrrpoBarufi Marepr4aJr unorga
troÀorpeBaeTcfi, AJrfl uero Sopua ocuarqaeTcfl EarpeBareJrbubrMlr aJre-
MEETAMtr.

flnesrnrarusecHoe {opruoBarrtre c r{ctroJrbBoBaHtreM peBr{rroBoro Memna
(puc. IX.1, a) npono4rarcx n {opnae -/. IIocne roro, RaR n {oprrry yJro}fien
n trpotltrTar crenJroBoJroxrucrr,rû HatroJruureJlb, otrycnaercJr rrJrura,
n xoropoË trprrnperrJren pearuonrrù rr.remox 2. flnrara trpulr{r{Maerc.fl
n {opue Ear(rrAIrbrME 6oarauu 6. Sarenr B Merrron sepea uarpy6oH 5
sarueraercfl BoBAyx Ao AaBJreurrn 0,4-0,5 Mn,lnz. TaHrnr cuoco6olr

Psc. IX,l. Cxelra lrerogoa lpopuonarur ue4eruù rra crenJrorrrra-
CTIIITOB:

o - Borrralrruoe Qopuonanue; 6, e - c noMorqDD pegurroBoro Meruxa; ? - c rto-
Morrlbro pettrloBoro ITyarlcoHa;
I - oopMa; 2 -pesuHoBbrit Merro(; 3 -t(JteMMbr; 4, 5 -narpy6fin; 6 -
Hal{u[ÉÉre oorrbr; 7 - pestrHoBbrft nyaHcoE; 8 - nouuù Eron; 9 - cMoJrâ;
J0 - crefiJroMarepûaJr.

Molnro uoryqarb pasJrrrqrrbre xpyuuora6aplrrrrlre xl1errrr,fi.t norophle
sareM npoxoAflr repuoobpa6orxy.

flpu naroroBJreglrl{ ornocrrreJlËHo dorbilroro KoJrrlqecrBa o4uorutr-
Ebrx rraAeJruft upulreuaror Merog rfopruorauun rrprr rroMorrlrl aracrusnoro
pe3r/toBoro ryaHcoHa 7 (pvc. IX.1, e). f l lyuxtep, yxpeuennrrû na
rtrTone trHeBMarusecnoro quJrtrrrApa, cÀaBJrr4Baer BaJrox{eunbrfi n $oplty -Z
crer(JroMarepv.al 10 rr cMoJry 9, xorga qepea troJibri,i urrox B narneraerc.s
Bo3Ayx.

B uacronrqee Bpeu.s {opuoranueM c rroMorqbro ailacruqrrbrx rryau-
coEoB ûSIOTaBJrr(BaroT JrOAKrr, KysOBa I,I AeTairtr r(ySOBOB Jref KOBÉIX
aBroMo6rrJreù ra anro6ycon, paBiltrqEbre eMr(ocrr{ rd Apyrr{e r43AeJruff.

B  a H y y M r { a Â  r r p o r r r { r K a  B  Ô o p r r n  e  u z g e l r u f r . r r 3 c r e H r r o -
rrJracrrr(oB rrMeer Aocrarorruo rrruponoe upr.rMeneur.re. 3a pydexou
âTor MeroA trpr{Meufercfl Ailtr rr3roroBJreHna la:genmfr. Tr{tra anTerrrrrrrx
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o6reHate.rrefi caMoJreroB, paarnqEbrx eunocreft r{ T. A. Cyqnocrt
MeTOAa 3afirroqaeTO.E B npocacbrBaHrrrr cBqSyroul,ero qepeB SapaEee
yrorreuurrù MerfiAy AByM.E )r{ecrr(![Mr4 Sopuaun crer(JroMarepuan. flpn
trpocacËIBaHl4r{ CMOJTa BbrTeCEfl eT BOBAyX r4B Me}fiBOJTOROHEOTO trpOCTpaE-
crBa u saroJru.fler tropbr, seNr o6ecneqrrBaercfl troryqeuue MoEoJIurHoro
r{3treJrII.fl.

Arg rroilyqeHl,rff uagetufr. AarrubrM MeroAoM rpedyercn HaJrtrque
AByx Ë(ecrnrax lpopu: Marpr.rrlbr u tryaucona, trptrqeM ,r{ecrnocrb ux
ÂoJrlriHa o6ecneqrarl locro.snntrft no ncefi soprrre Ba3op, coorBercrBy-
rorqrafi aa4auuofi roJrqr4ne r{BAeJrrr.fl. O6Hsuo Sopurr rraroroBJrrrror r{B
MeraJrJra. Cxeua ycranoBxr[ Ang BaxyyMuoro {oplronanu.fl trpr,rBeAeuâ

ua p l rc .  IX.2.
Ha ryaucou Earrocl4rcfl pas-

genurenrunft cloit, fro' eceù
troBepxHocru Soptrru ynJraAbr-
Baercf crexJroHatrornrarerr 5 u
BanpbrBaercr lrarpuqeft. Beaulr-
floe pactroJroErerrr{e uyaficorra E
Marprrrlbr AoJrlnuo 6mrr crporo
{raHcuponano, AJrfl qero ueo6xo-

Plrc. IX.2. Cxelra ycranoBr{rr Arrff Ba- AI4MbI CIIeqI'IaJILEbIe EanpaBJlfi-
xyyrwsopMoraulrx: Ioque rI {uHcaropu. [toucrpyH-
I - 6aqolî; e - nparrbr; J - cMorpoBoc crenro; qr.la {opurr AoJr}r{Ea o6ecuesn-
4 - 6aqox-t:loBr.rrerb; 5 - crefirrosarroJrrrrrreJrr,. BaTL IepMeTUSEOCTb. Merngy rep_

MeTUCeCHU SaKpbrTbrMrlr rfopuauu
c uoNroqbrc BaRyyMtroro Eacoca co3Àaerc.s paspelr{eHrre, cBflsyroqee
ua 6asxa 7 aacacr,rsaercg B ôopuy Ir trpotrr4TbrBaer crenJroMarepuan.
9epea cMorpoBoe crenJro .? onpe4ennror MoMeET rro.flBJleur{.8 cBflBy-
rorqero u 6auxe-ynoBr{reJre 4 u uepexpbrBarcT cr.rcreMy BarroprbrMr,r Kpa-
Eallv. 2.

Iloruocrnro rrpotruranuËrù crennosonoxnucrlrû MareprraJr BÉrAep]KE-
Baror B Teqeuue ueo6xo4untoro AJrff troJrrdMepr{Barltrtr BpeMeEu. flonuue-
pnaaua.fi nolzeSupuËrx cMoJr xoJroguoro orBeplfiAeurrfi rrpoxogur rrptr
reMneparype tB-22" C, a cuon ropflqero orBeplr{Aeutrfl - rrpu rroBÉr-
rueurrbrx reMneparyp ax. IIo oKoEqaHtrE trpoqecca troJrr.rMepnaaqnu {o puu
pacKpr,rBaoT rr I4SBJreKaIoT r43ÂeJrtre.

O4uonpeuenno c coaAanrreM BaHyyMa MelfiAy {oplrarrlu qenecood-
paarro no4aBarb cB.flByroqee rrog AaBJrenueu. ,(nr sroro trprlMeu.Hror
ycrpoùcrno, Br{Jrroqarorqee B ce6s 6asnn co cBflByrorqaM, KoMrrpeccop-
Hylo ycrauoBKy c pecrrBepoM, rpy6oupono4u, coeArrrrflrcq,r4e 6asxu
c pecr4BepoM, rr cucleMy yrrpaBJreHufl no4aueù cB.flsyronlero. cnasyroqee
rrocryrraer no4ÂaBJreurreM Âo 2-2,5 Mu,lttz B BaBucrlMocrr[ or BflBr(ocrn
cMoJrr,r r4 nponr4rlaeMocrr{ HarroJrnrrreJrn. flpoqeccbr coBAaHtr.E Bar{yyMa
14 no[aqa cBflayloqero AoJr]r{rrbr 6rrr:r crporo cr4uxpoulrauponarrhr. C.nox-
rrocrb BanyyMuoro Qopuonauuff, rpyÀEocrb peryJrr{poBanûrr paBEoMep-
Hoir yxlagxr4r crexJroMarepuaJra, BbrcoKafl crouMocrb b6opy4onaunx,
rpyAuocrb rrBroroBJreHrrfl cnapeuurrx ([o pu orpauuqr.rBaror BoaMo]r{Hocrb
nprrMeueur4fl aroro MeroAa, Ognaxo upu 6ontmoM r(oJruqecrBe trpocrr,rx
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t:
T,

tro {opMe crenJrotrJracrrrnoBbrx Roncrpynquft n conoHynnocru c ApyruME
cnoco6auu qerecoo6paBno trprrneufl'trr vr. naxyyuunË Mero4.

M e r o g H a rr br Jr e H r{ fl nplrroAen AJrfi uaroronJreuu.s Kpyurro-
ra6apzrrrux ua4enuii, K noropbrM He rrpegb.sBJrflercfi Bbrconux rpe6ona-
nrafi uo upoqHocrtr. 0ror uerog orruqaerc.E or norrrantuoro {opuona-
r{rrff cpaBnrrreJrbgo Bbrco}roii MexaErraarlueù rexuororr{qecnoro upoqeccâ
rr uponsBoArrrerbrrocrbro. Hau6onee rpyAoeMftûe orrepaquu - cMaquBa-
HIre crer{JrorarroJrnureJrf cBgayloqr{M I4 HaHeceEue ero na {opuy uon-
rrocrÉIo MexaIrtrBupoBaHbr.

C u e q 
" " 

o 
"ï 

u, 
" 

M e r o Â br Sopuonauu.É troaBoJrffror rroJry-
uarr rpydnr c BaAaEHoft trpoqnocrblo B paailnqubrx EatrpaBJrenuflx,
IIBrOTaBJrUBaeMbre rra ocIIoBe paSnIFIIrËIx Br{AoB cTer(JroBoJIonEtrclËrx
MaTepr{a"rroB, B ToM qlrcile cTer{JroEtrTeù rt crenlo}firyToB, cTeKJIoMaToB
(uyrannr.r), Tr(aHeit paBilr4quoro nepetrJrereurrn, Kopgrrr,rx crenrorxaueù,
oAHOHatrpaBJreHIIËrX I{ rHaHbrX CTeI(JrOJIerIT, CTeKJIOItrTIOHa.

B xasecrse cBflByrorq,ero Moryr 6nrr rcnonbBoBanbr uo.rza{upurre
cMoJrrtr xoJroArroro u ropflqero orBep?r(Aenrlfl, srroncr[roJrrra(fupurre,
atrortcuAubre, auoxcu{enoJrr,Ehre, {enonruo-{opMaJrr,Aeru4ubre u Apyrue
cr{oJrbr. Texsonoruqecnuii ilpoqecc {opuonanrx rpy6 Mo}fier 6rrrl
cyxrrM I{JrIr MoKpbrM, nepIIoAElrecI(uM UJI14 IretrpephIBEbrM.

Texuororrasecnlre npoqeccbr trepepa6orHra crer(JlotrJracrur(oB oqeub
cuequSrmnn u BaBuc.flr He roJrEKo or cnoco6a uepepa6orH[, Eo B BHaqû-
renrnoù crerrerrr4 u or {opuyeMoro rraAeJrrrs. ,{lr {opuoBauus mryq-
unx o6teunbrx r4aAeJrufi o6nrsuo rrptrMeurrrorcfl paarrrrHbre BIIAÉI îexao-
JlorzqecKofi ocHacrnllt, a ne o6opyAoBarrrr.s,

Texnonorrmecria.rr ocuacrna BaBIIctrT or noEcrpynTlrBgËIx oco6en-
Eocreù LI reoMerpr4qecnux rrapaMerpoB iplpruyerurrx usgelzË.

IIo ua4y {oprtlyerunx raa4e;rnû paBruqarcr ycranoBr{tr AJrfi trpona-
BoAcrBa trJrocfiIlrx u roippupoBauur,rx JrIrIcroB, cJroucrblx n.nur, rpy6,
upo{ranrurrx raa4e.nraii, rpyunora6apr{rnbrx ua4eïrafi. B aasucrllrocru
oT BIIAa [pr,rMeHfleMbrx ucxoÂEbrx MaTep[ailoB paSiltrrlaroT yclaEoBnr(
4nr rfopuoBaur4.fi us4etraù r.ra poBrrurlbr (creHloxrryra), nenrlr, rr{autr
c trporrtrTxofr cuorauu Âo r.rJru B rrpoqecce Sopuonanra.fl, crenJroMaroB,
uBMeJIbrreHIIbrX pOBELrqbr, CTeHJIOBOJTOI(Ha UJrIlt TRaEtr.

B sasracul,rocrtr or xapanreptrcruxr,r trpoqecca n Horrcrpyr(ruBubrx
oco6eEuocrefr odopygoBanrrfi paBruxraror Martrr{Hbr EetrpepbrBuoro ra ue-
ptroAruecKoro ÂeùcTBI,Ifl , f optrBolrTaJrbrrrrre I{ BepTI{r{aJrbHbIe.

Paccuorprau KoucrpynTuBnbre rr rexHoJrorflqecxue oco6euuocru pflÀa
npoMbrflJrennbrx ycranoBor{ AJrfl uBroroBJrer{raa uegerrafi ua crer(JrorrJra-
CTtrITOB,

s 2. yCTAHOBKA [Jrfl HÀrrbrJrEHtrfl

flpranquu pa 6oru Bce x HarrbrJr.fi roq,ux ycranoBon cBoAr,rrc.tr
K cJre4yroqeMy. 7Ia coornercrByroqrdx erwxocrefr cMoJra rrocrynaer
n [ByM paclrhrJruTeJrËHbrM trr{cToJreTaM, IlrS noTopÉrx crpyflMu, EanpaB-
JrerrnhrMr{ troA yrJroM, Br,rxoAtrr Eapyxry. B aony coe4r{Heur{q crpyù
BBOAUTCE CTer(JrOHarrOJrHrrTeJrb (paapeeauuoe cTeRJroBoJroKHo IIJII{ CleR-
nomryr). CrextonanoJrHr{reJrb, xopomo clrosessbrft cBrByrouluM,
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anJraAbrBaerc.s poBHhrM CJroeM Ea coorBercrByrontryrc Ôopnny. cnorî pnxno-
TO CTEHJIOIIJIACTUKA TTqATENbEO YtrJIOTHfiIOT BPYIIHYIO CTEqITAJII,IIbIME BAJIIT-
.ftaMt. flocue yrrJrorHenl/tfi olrepaqrrfl EaÉeceulr.rr crexJrollJracrl{r(a troBlo-
p.serc.ff BEoBr, Ao troryqeuun neo6xoguruoft ronrqurrbr crennrr 6y4yqero
uaAenu.ff. 3areu, ecJru gro neo6xo4zuo, rrpouaBognr repuoodpa-6orny
.crer(JronJracruHa (n BaBrtcrrMocrr( or rurra nn6pauroù cuonrr).

flpn lraccononr SoprvroBaulru uzgenuft c pannouepuoft ronqunoù
'crerron, a ranlr{e na4enzù, uMeroqzx ôoprrry reJr Bpatr{enrlq co Buaqa-
renrnoù rny6unoû, trpuMensercfi AByxcraAnùnoe {opuonauue: rpbl-
BaptrreJrbnoe - AJrff BaroroBxrr (uero4om uacacneauun) v oliouqa-
''reJIbuoe (nolrupeccnoHrroe upecconauue).

È'e I
ËËl
È e t
r t l

Q . L

2 3

Puc. IX.3. Cxeua ycrauonnu Arrs rratrtrJrerûfi:
f -f iaî.ylnl{a; 2 -BafiHtr; I -pexyqr.rfr Àticrl 4 - onop-
ulrù naloH; 5 - BeETr.rùrrrop; 6 - rpy6a; 2, 8 -6anu; e-
HoMnpeccop; I0 - pecr,rBep,

Cxema ycrauoBnr{ gnr {oplroBarrr4.fl MeroAoM I{aIrËrJIeHr{f trpeAcra-
BJIeEa ua puc. IX.3. CreHlouum c Raryrrr(rr 7 rngaercn RaJrKaN{r
2 s MexaErrBM peanrr, cocroaululî rra pexyrrlero Ar{crta 3 u ouopnoro
BaJrr(a 4. Hacra4w crexJroBoJronrra troAxBarbrBarorc.E uoror(oM BoBAyxa,
ffarneraeMhrM BeuTr,IJrflTopou 5, ra uo rpy6e 6, a aareu tro pear,rrroBoMy
InJraury lrogarorcfl K trr4croJrery-pacrrhrJrnreJrro. !,na upe4orBpatrIerrr{s
Ear{otrJleuuff crarr{qecnoro alrenlprrrrecrBa upra padore ycraHoBnr4 B tro-
MelqeEttr c oTHoctrTeJrr,Ho cyxr4M BosAyxoM trpI4MerLEroT yB.rralr(ErrTeJrb,
ycrauaBJluBaeurrri r{a BxoArroM orBepcrr,rr{ Berrrl{n.sropa. Cuo;ra lro4aercfi
It lrtrcroJlery-pactrhrJrrrreJrro uB 4eyx 6axon 7 u B. B oArrrr r,ra 6anos aaiur-
Baror uorlra(pupnyro cMoJry c r{araJrtrBaropoM, Bo nropoii - cMoJry
o axTl{Baropou. Cuona us 6aHsB noA AaBJrerrrleM BoBAyxa, Hompnù
rrocrytraer or RoMtrpeccopa 9 qepea pecûBep 1.0, troÂaercfi n rrucroJrery-
pâCtrr.rflq1g11g.

B px4e r{orrcrpyfiquË upe4ycnarpr4Baercs ycranoBna s 6axax [4e-
ruaJIKIr, qro rroaBoJr.fleT tro4arb BMecre co cMonoû Kpac.fltque trurMeuTÉr.

B 6axu BcraBneubr Merarrraqecxr(e peaepByapbr AJr.fl cMoJrbr, BcJreA-
crBrle qero r4x Bnyrpennffrr troBepxuocrb Bcer4a ocraeTcfl slrcrofr. Itax4nù
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6aH repuerrrecnr( sanpbrBaercr nprrunofi, Ea r(oropoft cuourupoBanhr
MerrralrKu c alreHrpo- uJIII IIEêBMotrprrBoAoM r( rnryrlepbr, H aoropbrM
IIpuCOeAI{E.flIOT IUJIaIITI4 Âflff IIOAaqU 0?I(aTOIO BOBAyxa It CMOJIÉI, a laH]Ke

AJrfl uoAKnrcqellr,r.fi RoHrpoJlbEoro MarroMeTpa r4 peAyKrlr4oEEoro RJra-
traua. CMoily BaJrtrBalor qepea orBepcrr{e, pacuoJro}fieHnoe B ftpbrrtrKe.
BaH u rtrJrarrr Ailg uo4aqu cMoJrbr c HaraJruaaropoM onpamenËr o6rrqno
n npacumû r{Ber, a 6an u ruJIaEr Ails troAaqu cMoJrbr c ycnopureJreM -

n rony6où.
B ycranoBnax l{MercTc.s ycrpoùcrna ,qra upoMbrBntr rrrJranroB r[

pacur,rJrr(TeJreft pacrnopl4TeJreM, cocroflqtre uB 6asxoB eMfiocrbro no 3 rt.
co rItTyr{epaMLI, R KOTOpbTM trOACOeAUHerrbr mÏaErr( AJr.fr troAarru c}fiaToro
BogAyxa AaBJrerrrreM Ao 0,3 Mn'lm2 I4 ruJrarrrr{ or pactrr,rJrureJreù. IIon left-
cTBUeM C?r{aTOrO BOSAyXa paCTBOpr{TeJrb trpOXOArlT trO rrrJrarrraM It Bbrxo-
Arrr Ir3 pactrbrJrnreJleË.

Pexyrqee ycrpoiicrno o6nrsrro cocrorrr r{s AByx ArcpaJrroMr.rnrreBr,rx
uep{opupoBarrnbrx q,en, pemyrqero poJrrrxa c Ho?r{aMrr, onopnoro troxpbr-
Toro peatrHoù ponuna, Ha HoropoM perfieTc.fl creHJIoBoJIortEo, t cr.slr{*
nrrx 6onros. Pemyque Eolr{rr JroMaror xpymrue crerJroBoJrofiHa Ea ytrpy-
roM otropEoM poJrrrfte.

B naqecrne noxefr Moryr 6rrrr zcnonbaoBaull JreaBr{fl ot 6eeouacsHx
6purn (pa6orarcr B reqerrrde HecxoJrbnux uacon). B pextyr4lrfi po.uux
o6mqno ycrarraBJruBalor rxecrb uoxreft. fl.nuuy BoJronon crexJroEatroJr-
gtrreJrfl peryJrrrpyror ITBMeEeHEeM KoruqecrBa pex(yqux uoxefi. C yuenr-
menr(eM qûcra Eolr{eù AJrIrEa BoJronou yBeiluquBaercr (or 10 Ao
90 nn).

Perxyquii poJrLrK r{ noAarcIqrae BaJrI[Hrr rrMeror pasgenlnnrfi rrpuBoA,
B xasecree npr,rBoAa o6nsuo rrctroJrbayor aJrer{rpo4BrrareJrrr u Baprra-
TopÉr. B Henoropbrx cJrfraflx rrpl{MeuflIor uuesMaruqecrtuù trpuBoÂ
c peryJrflropoM xrrdcJra o6oporon.

flpouano4ureJrbnocrr, ycrarroBox, otrpeAeJrfleMafl HoJrtrqecrBoM rr€pe;
pa6arunaeuoro crexJrorrarroJrnureJr.E, peryJrr,rpyercfl AByMg cuoco6alrul
nra6o raailreneHraeM qI{cJIa crexJrorrrryroB, tro4aBaeMbrx Ha peaHy (ot 2
Ao 6), nu6o napr,upoBanr4err qncila o6oporon troAaroqrrx BaJrrraoB a
pe?fiyrr{ero poJrr,rna (uocne4nrfr cuoco6 sBJr.sercfl 6onee <rouxrrul).
Inuuy EapeBaeMoro crefiJroBoJroHEa, r{poMe rrBMeHeHLrf r(oJrrrqecrBa
uoxeù, peryJrrrplror, MerTflE cooruomeuue qrrcJra o6oporon pemyrqero
ponuKa r{ troAaroqfix BaJrtrKoB.

Pacurrnuterrrr u peffiyrrlee ycrpoùcrBo Morrrr4pyrorcfl Ea paMe rrs.
Jrerxrirx craJlbublx rpy6oH (puc. IX.4). Ha palre uepe4 Br,rxo4oM paa-
peaaurroro crenJroBoJronua us petHyIq,ero ycrpoùcrna yrpeunnlor 4u{-
ôyeop, H r(oropoMy troÀBoAr(rcfi cxarnrft BoBAyx. fiu$fryaop rpeAHaBEa-
qeII Ailfi pactrymeElr.E creHJrorrauoJrEtrTeJr.fi I( ryrrmero ero pacrpeAeJre-
F.frfi rro noBepxEocrn {oprr.ru.

Conpeuennne ycrârroBnn rrMer)r ycrpoftcrna [ilfi troAaqa paailuqubrx
cbruyq[x HatroJrurlTeJrefi , o6ecueuuBarongrx ueo6xo4nmre cnofr crsa uaro-
TaBJrIrBaeMbrx uaAe,rrafi .

tr{neprnne HarroJrErrreJru AoBupyrorcff crrequaJrbnr,rM ycrpoficrnou
II trOAaIOTCfl B CMeCb CTeHJrorratrOJrrrl{reJrg Ir CNrOJrbr UepeA EaHeCeHI4eM
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trx Ea troBepxnocrb ôopMËr. 9ro ycrpoùcrno cMonrtrpoBano Buyrptr
xoptryca ycranoBntr v.fiv. ga or4ettuoff TeJrelr{Ke, a yupaBJreuue

. Pnc. IX,4. HauultrrerrËEârr roJroBxa c rrxeBMotrptr-
BoAoM rr l\n$Syeopolr.

Br,rHeceEo na o6quft tryJrbT. B Hasecrse r{Heprnbrx r{atroJrHuTeJrea MO}I{EO
trpI{MeIIflTË paSrtrqHr,re cbrnyqr4e MaTepr.raJrr,r, B ToM qucile II fipyllHo-

SepHr4cTbre.
- ,{osupyroulee ycrpoft-

crBo (puc. IX.5) cocrour
ua 6ynnepa -Z 4ra ruarepua-
.[â, nudpororHa 2 c a.nen-
rpoau6paroporu 6, 6yuHe-
pa 3, Haueprr 4, couna 5,
coBAarorqero IIpu trpoxo}I(-
Aelrrrrl qepeS Hero c)r{aToro
BoaÂyxa neo6xo4umoe AJr.E
troAaqr4 Malepr4aJroB pa3p.fl-
x{erll4e, n rrrTyrlepa Afifr
uoAcoeAr{rreHr{fl rroAaloqeto
ItrTAETA.

Itonflqecreo troltaBa-
eMoro MarepuaJra -peryJru-

pyror nu6o r{BMeEeEtreM
paccTo.f,Err.s l\4e)fiAy nu6pO-
Jrorr{oM u srarrg.eù qacTbro
rrpr4eMEoro 6yunepa, nra6o
r4SMeEeIII/teM Iratrpflrl{eEEff

nepeMenrroro rona, noABoÀr{Moro K ua6paropy nu6ponorna
or 4oaupyroqero ycrpoûcrsa x uarnrrrareninoft ronbefie u'eprrrbre

Eatro.-rHrlreJrrr troÂaK)rc.Ê AByMfi ctocodaura: HatroJrEr{TeJrn c uedo.rrlmoù
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Psc. IX,5. Vcrpoftcrno AJr.q. Aoar4poBaulrr{
useprHbrx Eatronllureûeù:
7 ,  3 -  oyEHepb r ;  2 -Buopo ro ron l
5 - conJro; 6 - arenrpoBr46parop,

,lHepm//à/e
ilan0rflume./tu

4 - HaMepa;
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trJroTHOCTbrO trOCTyrraIoT llenocpe[cTBeEEo B BOHy HarrbrJleEll.fl 3a cqel
pa3perfieHufl B HIl,ItHeft qacrfl 6yuxepa, Bo3lrtrr(aK)qero trplr trpoxo-
?r{Aeurrrr crfiaroro BoBAyxa qepea cotrro' a EatroJrgtrTeJItr c 6onrruoË
IIJIOTEOCTTIO BBOA.fITCfl IIetrOCpeACTBeIIHO B trOTOIt CTeI(JIOEAIIOJIETTeiLff
sepeS ctreqrraJrbHbrfi paclunrareJlb Ha HanI'IJII{TeJrbEOù roiloBHe BA cqeÎ
pasperfierrl{fl, coSÂaBaeMoro B 'KaMepe trepeÂ cotrJloM'- 

Itoucrpynqufl rrucroJrera-pactrbrlr:iirreJrtr upegcraBJlena Ea puc. IX.6.
Cuoua troA AaBJIeET(eM Harueraercrr tra 6axon uo peSrluoBËrM mJrauraM
H rtrryrlepaM 70 nax4oro a3 AByx trtrcToJIeToB s SareM BanoJIHfieT r{oJrb-
qeBoe rrpocrpâHcrBo, o6paaonannoe rpy6xoft I nnr,noa B. SaocrpennnË
r(oHerl rrrJrbr uepeHpbrBaer BbrxoAlroe orBepcrne sopcyunlt 7, tpennr'
crByfl cno6ognorr,ry r{crerlenlrrl cMoJIbr. Tlrlu nantgoro trB crBoJroB vepes
rlauroBrJe ycrpofictna 12 nryutu 77 m rsrn 4 coegunenrr c rypxoru .13
rrtrcroJrera. Saropuue urlm S BaxpbrBalor BËrxoAroe orBepcrue {opcynnz
rrpû rroMorqra upyxrmu 3. Crana samarrrfl npyætuubr peryJlupyercs,
BrirEroBbIM yuoponn 2.

Boagyx or KoMrrpeccopa qepea pecrrBep rrocrynaer lro peBIrEoBoMy
rullanry r( rnryrlepy 75, aanpeuJleuHoMy sa pyno.flTne -Z trucronera.

,flaree BoBAyx r]o Kalrairy -/6 uepee HJratraH -/B nocryuaer n naual -/9,
a BareM B noJrbr{eBoe trpocrpancrBo Me}r{Ay rpy6noù 9 u uapymuoË
rpy6noû 5. Itnauau -28 uoA geùcrnueu rpylnuubr L7 nocroflu.uo lrpu)fiar
r( ceAJroBrrue, rrpl4 aroM crepx(er.n 14 RJratraua ytrupaercrr n nypox "13.
flpu naxarutr Ha Hypoft rarra 8 ornpbrBaer Br,rxoAuoe ornepcrue i[op-
cynnr{ 7, a crepxesu 14 - trpoxoAlroe orBepcrtre B KJratrarnou ycrpoù-
croe. Boa4yx, BÉrxog.É rIB correJl, onpy?r{arcqux {opcyulty 7, paa6ranaer
clpylt cMoJrbr, pactrbrJrfl.Ê ee. o4nonpeuenno co ctuonofi uo rpy6e ô
trocryrraer py6renoe creHJIoBoJIoKIro.

Crsoru trtrcroJrera u tpy6a Ar.ff uo4aqr crer(JloBoJror{Ea ycraEaBJIE-
Barorcfl noA lrenoropbrM yrJIoM Apyr K Apyry c ranuM pacqeroM, sro6bt
o6ecnes[m nepeMeluuBanue AByx crpyft cMoJrËr u EatroJlrrr{reJlfi Ha pac-
crosnutr 350-400 ilJ,L or troBepxuocru ipopnau.

Hanrrnurenbuas roJroBxa (crvr. puc. IX.4), cocroflq,a.fl us gnyx {op-
cyHon AJr.fi pactrbrJleHlrfl cMOJI, tr HaCaAHa ÂJr.s trOAaqtr paBpesaHEoro,
creHJr oBo JroHEa coeArrH.geTcff rlronr{Mr{ rtrJraHraMtr c ltopuycoM ycraEoBRE-
Ha nauururerr,uofr roJroBr{e paBMeqelrbr âJIenrpoBbrnrroqareilr,r Afi.E
yrrpaBnenufl ee pa6oroft. PacnrrnureJru Ha paMe ynperrJlenbr lrrapuupno,
troeToMy Mo)nHo MeEflTb'rrx IroJIox{eErIe, qlo oqellr, Ba?r{Eo AJrfl Eafie}fi-
Horo cMarrr4Balrufl clronofi ereHJIoHatroJIHrrreJI.fl.

B HoMrrJreKT ycraHoBRI4 BxoA.ET EecnoJrbno trucroJleroB-pactrbrJru-
re.ireù. flpu pa6ore co cMoJraMu ropflrrero orBeprngeul[fi IrpuMeE.ErcT
oAEoHoMtroEesrubrft trrrcroJrer-pacilr'rJItrTeJIb, no4arorq,rnù creHJroEatroJr-
Hr{TeJrb r4 cMoJry B cMecl4 c KaTaJrrSaTopoM, a trpu padore co cMoJraME
xoJroArroro oîBep)r{AeEuE - AByxnoMtrouesrnhrfr nucrorer-pactrbrJrtrrerb,
uo4arorq,uft creRJIoEatroJIHIrreJIb E cMoJIy B cMecu c HaraJlrraaropoM I
ycRopuTenernr. flpu pa6ore c ûHepTHbrMI{ HatroJIHuTeJr.flMn trpl{MesfleTctr
ctrequaJrbuÉrfr uucrorer-pactrbrJl I{îeJrb.

flporaeo4nreJl r,Hocrb ycrarroBltu tro fi o Jrr.lecrBy tre p e p a6arnsaeMux
cMoJr 3aBûcrT oT ux BflsKOCTr[, AaBJreHtrfi BOBAyXa n 6aXe AJIE CMOJI,
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Eepxttss mpg6o canma

Pue. IX.6. Itoucrpynqux mrcroJrera-pacrrbrJrrrroJrÂ:
f _ - - p f , xos r l i a ; 9 - ^y t r - op ;  g , t t -  t r py } I ( . nnÉ | ; 4 -TErq ;5 ,9 - rpy6Hu ;6 - rpy6a ;Z -ôop -
cyEHa; d - urna; Io, 75 - mryrlepÉr_;-tt - BryJrKa; ,2 - qaEroBoe ycrpoficrno; fA _ xyporl
I! - crepxesr; 16, 19 - FarraJrbr: 18 - rtanàn.



ceqeHufl coneJr pactrbrJrtrTeJreft u
p actrblJrtrTe JIfi , orpaEr4qtrBalonlero
rrpousBoAllreJrbHocrlr trpousBo-
AUTCfi tSMeEeHrreM AaBJrelrrr-fl Clr{a-
roro BoEAyxa B 6asHax AJr.É cMoJr,
a roHKas - peryJrupoBorrEËrM
BtrETOM trUCTOJTeTa-pâCtrÉIJIIrTeJr.fl ,
I1rsMeE.rrrorq,r4M IIJroq,aIb ceqeEtrfl
BbrxoAlroro oTBepcTr,rfl corrJra.

Cxeua ycrauoBxr,r Arn iloryqe-
EI{fl CTeICJIOBOJIOKHI/tCT6IX SaIOTO-

BOI( MeTOAOM EaIILIJIeIII4.S IIOHa-

sarra Ha prrc. IX,7. Pydxqee
ycrpoficrBo 2 nerpepunHo rflEer
u py6r4r crer{noxryru 7. Hapy6-
ileErroe BoJIoKEO rrocrynaer B Ka-
Mepy t, IAe oceAaer Ha Bpalqa-
roq,eiicfi uepSopr.rpoBaHrroii Èop- -

Me 5, troA xoropoft ctrequâJlbrrr,rM
BeHrrrJrsropoM coSAaerc.E Bâr(yyM.
C rouorqrro Sopcynxu 4 sa cte-
KJIOBOJIOKEO HAIIOCUTCfl TOEITtrfr

cnoù cBflByrorqero.

troJroifieEufl peryJrtrpoBoqHoro BUETA
xo4 ero urJrÉI. Ipy6an peryJrtrpoBr(a

Puc. IX.?. Cxeua ycranoBrlr ÀJIs trony-
IIEEÛ.E CTEKTOBOJIOI(HIICTbIX SATOîOBOK EA..
IIÉùJIEIIUEM:

l-crefirornDyr; 2-py6Fqee ycrpoilcltsol
3 - HaMepa; 4 - ôopcyû(a; 5 - OopMa.

s 3. vclÀIIOBnU [JIfl (DOPMOBAHIIfl TPyS
n qITJIUHAPI,IIIECHUX OBOJIOqEK

V c r a E o B n t r  A J r f l  q e E r p  o  6 e H r u o r o  { o  p -
M O B a U U ff OrEOCflrCff K trepUOAUqeCKU geliCrnyronlralr, oAHaKo
B EaCTOgq,ee BpeMfi oEr{ B AocraroqHoù Mepe aBroMarr,Isr,rpoBaEnr. Ilpuue*
Irgrorcfl, B qacrHocru, IroJryaBToMartrqecKtre ycral{oBr(ll ilJrfl. tfopuona-
rrtrrr KpytrEora6aptrTHËrx r/rsAeJrlrù rI3 creKJrotrJracrrrKoB ua nonuaifup-
Hr,rx cMoJrax B BepTrlrRaJrr,Eo pactroJroffier{nnrx {opuax qenrpo6e?t(Eoro

{oplronannfl. B KasecrBe apMupyroqero MarepuaJla B Hrtx trpuMen.slor'
pydnenoe crenJroBoJror{Eo. CHopocrs Bpaqeuufi {opuu Bonpyr Beprrr-
nanr,soù ocu B BaBucuMocrrr or [raMerpa Sopruyeuoft rpy6u Hote6nercr
B rrpegerrax or 280 no 1000 o6fnun. flpr npaqennu (foplrnr crenJr.flrr-
rrbre BoJroKEa I[ cMoJIa paBHoMepHo pacnpeAeJlflrorcff lro noBepxEocrlt
r.ra4eJrus rr ytrJrorrr.flrorcs. flocne orBep?rtgenrrfl rrprl troBËImeHHoù reune-
parype ôop"ry oxJrarr{Aalor.

V c r a E o B K r r  A J r r r  E B r o r o B J I e E r r f l  T p y 6  M e r o -
I o M E a M O rK U COClOflrO6brSHo uB AByx OCITOBITÉrX yBnOB: OtrpaBKE
(Sopuu) c trpuBogoM, o6ecueuznarctrrtrM ee Bpaqenr4e, u pacxJragrlufia
cTer{JroB oJroRrrucroro MaîopuaJla. flpu neo 6xoÂuMocrri pacRilâAqrK ocEa-
qaercn trpotruroquoii sassoË.

O4na ua ocuoBubrx HaMororluÉrx ycrauoBon uMrrrzpyer pa6ory
lOfiapEOrO CraEKa C oupanHoft, pactroJlo)fieHEofr ropusoETaJIbEo
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(puc. IX.8, a). onpanxa Bparqaerc.Ê, rrprr aroM pacnrraAqr4n crenJroBoJron-
gtrcroro MarepI,IaJra rleperîeqaeTcff BosBparrro-trocrytrâTeJrblro BAoJrb
orrpaBKr{ c ueo6xo4unoû cHopocrlro. Ha raHoft ycraEoBRe CtrIIpaJrF,HAfi
HAMOTI{A MO}ilET BbIITOJIHflIbC.fI NOA PASTI4IIHbIMI{ YTJIAMI.T (Or 5 4O B5'),
sanporpaMMr{poBaHHbrMr{ 3apaHee. B COSeraHr{u co cuuparauoù na-
lrorHoù B trporpaMMy Molxer 6nrrl BnrroqeHa r{oJrËueBaff o6uorna.

Hauorrta MoEteT 6r,rm snuolHega Ha Marrrr'Hax trJraHeraDEoto rr4rra.
B IiOTOpbtX OtrpaBria pacnoJroirieEa Beprr{riaJrbEo r{ upuqae"c" c ne6o.nr-
mofi cHopocrrro (pnc. IX.B, 6). flpe4naprareJrbno trponrrrarrur,rù creHno-
noloxnzcrrrfi MarepuaJr yr{JraAËrBaercfl ycrpoficrnorrn trJrarrerapHoro

Puc. IX.8, Vcranosna trrg
cnux o6orosen lrrpy6:
a - Toxapuas; 6 - nfiauerapna.s;
pr.r3oËrarËHoii onpaBHoft .

ruua. Sror eug odopy4oBarrrr.fl 6onee upe4[orrrarerer AJr-rr rraroroBJre-
rrur rpy6 donrmrax paaMepoB, TaR nax trpr4 aroM yMerrÉ,uraercfl. mJrn
coBceM ycrpauflercn nporu6 orrpaBfir{ B trpoqecce HaMorntr.

B pfiAe cJr)ruaeB qenecoo6paano ropr4BorrraJrbrroe pacuorroHerrrre
,orrpaBnr,I. PacHla4urn ABrr)fiercfi' tro roprraonTaJrbuoMy aaMnrryroMy
peJrbcy r[ ynnagbrBaer ueupepueumft crenJroBoJroxntrcrÊrù Marepuan
Ëa BpaudaroqyK)c.E orrpaBHy nepeHpecrEbrM cuupaJrbHBrM pucyrrKoM
(puc. IX.B,a). Hamrra rrprrMeuerrae rar(rrte ycrarroBnr4, B noropr,rx otrpaBnrr
coBepmarcT Bpaqeurre otrponr.r4r,rBaroquMcfi ABrrïreHr{eM raxuu o6pa-
BoM, qro r4x ocb Bpanleuu.fl treptrerrÂrrnyJrflpna K rrpoAoJrr,Eoii ocra olpaB-
xra. IIo orHorueEtrrc r{ trJrocftocrtr Bparqelll1.fi rrpoAoJrbrrafl ocb oupaBr{a
cMeq,eua Ha yroJr, neo6xo4uunù gl.a o6ecueseuu.fl ?r(eJraeMoro pucyrrra
cuupanruoù ualrorirn.

B gpyrux ycrarroBfiax r{crroJrbByercrr Bpaqarcqa.flc.e orpaBna, coBep-
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marcrqaff oAHoBpeMelrHo, oceBoe BoaBpaTEo-nocTytrareJlbHoe ABIrE(eI{rre,
a",pacHraAqrrH Irpotrr[TarrHoro creHJroBoJror(Hr4cToro MaTeprraJra ocraeTcff
EetroABr{}nHhIM. B 6onee cnoxrrËrx cracreMax pacHJraArII,IK ABlrifiercfl noJrb-
rleo6paeno rr upogoJlr,Ho tro orrro[renrrro H orrpaBl{e, trpuqeM otrpaBna
To?fie MO?I(eT BpaIIIarLCfi.

Bu6op MeroAa rraMorntr u rtoucrpynqrlr{ HaMoroqnofr ycrauoBnlr onpe-
.qeJrflercfl noEcrpyHqtreft raa4ernû (tpy6a, o6orosna rr Àp.) rr orpaBKE, Ma-
TepuaJraMrr noMuosrrrlrrr4, ra6apuraMv nape.[uft, rorqrauo-fr rrx cTeHor( r{ r. A.

flpr paapa6orne a{fenrrrBnbrx HaMoroqubrx crpy}tryp ueo6xo4rarwo

JruI'rTbrBaTb, qTo apMr,rpyroql{e BoJroHEa MoryT 6mrr yroxelrbr IIa
onpaBKy c lroMorqbrc no;rrqenoft r4Jrrlt ctrrrpaJrblroù lraMornlr. o4nano
n 6onrruragcrBe cryqaeB eroro onaBÉrBaerctr EeAocraroqlto, I{ TorAa
seo6xo4ranro ynJra4brBarb rrenpepbrBrrnft creHnonoroHszcrbrfr Marepl,raJr
BAoJrb ocr{ orrpaBrir4 rrJrrr uo4 nedolrurrM yrJroM. -

Konrqenan rraMorna .flBJrflerc.fl nau6olee upocrÉrM MeroAoM 14 rre rpe-
6yer cloxnoro o6opy4oBanr{fl. flponurauubre Hrrrr[ B Br,rAe ogunapuoft
rrpsgrr trJrrr Mrro)fiecrBa npflAeù nanna4rrnarcrcn Ea otrpaBny rroA yrJroM
-90o n ocu Bpaqeur{.g otrpaBr(rlr. O4uaxo noJrbr{eBoe apMupoBauus
crenJroBoJronnrrcrr,rM MarepuaJroM cuoco6no oKaBbrBarb corrporl{BJreurre
ToJrbKo noJrbr{eBblM rrarrpfl}r(eur,r.flM, rroâroMy o6rruno ouo rrprlMelrflerc.ff
r(ax BcrloMorareJrbuafl orrepaqrfl (e_ vacruocrvll \Jrfl ycl,IJrenrrfi rouno-
cTeHHrilx MeTaJIilLtqecHIIx Tpyo r{Jrrr oaJrJroHoB B TarrreEqr{aJrbrroM Haupa-
BJreHr{r{ fr. HaMorKu 6au4axeit aJrexrpoABr.rrarenn).

flpu nauorne r{rrJrr.rrr4pûqecxux o6onoqeH c aaMr{Hyrr,ruu (aaHpu-
rrrrvrr) ToprtraMa o6rrqno lrctroJrbByercfl Merog ctrr,rpaJrbuoù naN'rorntr,
trprr noropoM otrpaBr{a Bparqaerc.fl, B ro BpeMq HaH ABu?nyq,rai,icn BAoJrb
ocll pacKJIaAquK paaMerqaer Ea rroBepxuocrr{ otrpaBr{r{ Hetrpepnrssbrft
crer(JloBoJroxsuctbrfr Marepr,râJl troA BaAaHHr,rM yrJroM. B aas[cul,rocru
or cooruomenu.fl cnopocru Bpatr{enr,rff orrpaBnr/t r4 cr(opocrr{ uoqadu
âpMr.Ipyroquft uarepraaJr ynJraÂbrBaerc.E troA yrJraMu 25-85"" flpu cnu-
panrnoù HaMorr{e ner neo6xo4r{Mocrtr B yKJraAHe MareprlaJra crporo BAoJrb
octrr, Tart Haft rrolryqeure sedorbmtrx yuroB yHJraARtr creftJroBoJroxnrr-
croù apuarypbr tro ornornenurc H rrpogoJrbuoù ocu otrpaBnu Tro3BoJrfler
Irorlyrrarb rpy6nr, cnoco6sne Bocnpuur.rMarb npogoJrbubre EarpyBr(ra.
TIeN{enesueM yrJra rraMorxû Mo}nuo troryc[Tb rro6oe coornomeutre
norrqenoù rr npoÂoJrbnoù upounocru.

Cnuparruafi HaMorfia rpe6yer oqerrb roqHoro Ttonrpons coorrrorue-
unn cnopocreft, Horopoe o6ecue.rusaer paBHoMepEoe pacrrpe4eJrer{rre
MareprlaJra tro otrpaBfie. I(oucrpyHr{rrlr Marrrr{rr crauoBsrc.H Bnaqurerr,Ho
cJrorfiEee, oAEaKo âro rrona eAuucrnerrulrii uyrr noJr)r-lenua ua4enuft
c trepeMeEEbrM trollepeqEbrM ceqeEl{eM, B ToM qucJle u BaMKEyTbrX.

Haùrorosnbre craunu r{Meror EfienlprrqecHr,rft, rr.r4pasilEsecHrft uru
urreBMaruqecHuft npuno4. B cnnara c ynr{BepcaJrbuocrbr, Texuorornqe-
cnnx rpedonanuft, npepbffBJr.fieMÉrx H crarrr(aM, ueo6xoguuo odecnesrrl
6o.nnuoù ArrarraBorr BosMolnubrx cnopocreft mtrruAeJIE crarna.

O4nran uB MexaHIrrBMoB HaMoToqnbrx craEKoB .sBJlffercg, HaH ylxe
orueqarocb, MexaHuBM pacnJra4ntr, odecueqrasaroquù ynJragrty apMtrpy-
roqux crenJlolrureù. ulu JreHT rla onpaBfiy c BaAaEEbIM rrraroM lraMorr(lt
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rr c saAaHrrbrM yrJroM n octr Bpaq,eHrff otrpaBRu. âru sagauu BbrtroJrErr-
rorcg nz6o tryreM trepeMenleEr{g surefi r{Jrr{ JIeET BÂOJrb OCr4 orrpaBr{tr,
nra60 3a cqer trepeMeqelllrfl otrpaBRr4 0Tr{octrTeJrI'Ho BpaqarcrqExc.fi
crrcreM, pacftJraÂbrBaroqrrx apulrpyroquù MareprraJr.

flpu Honrqenoft HaMor^e pac*JraÂrrrr* trepeMen{aer Euru BAoJrb
ocl4 Bpaqaroqeùcx onpaBHrr c coorrrorueHlreM oAr{H mar EaMOTT(n EA
o4raH o60por otrpaBHtr. B nro6r,rx Br{Aax cranosnoft EaMorKE B OCEOBo
pa6orrr pacKraAquKa Jre'fir4T BBar4MocBflBb qrcra odoporon otrpaBr(a
u trepeMeqesug nuteù' Il aro flP,lrfl.erctr nepBbrM ycJroBI{eM, otrpeAeJrfi-
rotrIrrM KoHcTpyKrluro MexaHuSMa pacr(JraAKrr.

Bropoe ycJroBr,re Br'rre*aer ua usoroo6paBr,rg ucnoJrbByeMr,Ix ',p,n
EaMOrKe apMnpyrcqrrx Marepr{aJroB rr ilraroB pacr{JraÀr(rr. flpu pasnuv-
Ehrx BHaqeHu.sx âTux trapaMerpoB ocHoBgoe rpe6onaurae K pacHraAqr4KaM
cBoAr/rrc.fl ro6ecneseurrro rnr4poKoro peryJrEpoBarr[fi uapaMerpoB yHJraAKrr.
PacHnaguuHra xapa*repr,r'yrorcs: ,n.ecrxofi ru'ertairasecïoù" nsauMo-
cBflSbro MeE{Ay trocryrrareJlbHÉrM lrrJrr{ BparqareJrbHbrM ABr{)fierrraelr nrareù
u BpâqareJrbrrbrM ÂBr4)neEr{eM orrpaBHu (peryruponHa rnara crytreHqa-
raa); ru6noù nraueuarraqecHoù cBflBbro Melr(Ày rrocryrareJrbHÉrM r{Jrrr Bpa-
qareJrbEÉrM ÀRrrlr(eHr4eM srareft Ilr BpaqeHr4eM orrpaBHr4, odecnesusa-
rorqeù 6eccryneuuaryrc peryJrr,rpoBny mara; orcyrcrBr{eM HuueMarusecHofr
cB.s3r{ Me}r(Ay ABrr}r(eHneM nr.rreft 14 onpaBHr.r (xamgoe Ir3 errrx nepeMerqe-
ur.rri nacrpar{Baerc.fl caMocroflTenuuo).

Ha.rartHbre napaMerpÉr HaMorHr[ Mo)nHo uo4o6parl râH, qro6br
pucygofi HaMOTnr{ o6paaonnrnaJr lra otrpaBKe feoAeBuqecKyro Jrr4Er{ro,
T' e' îaHoe troJIolI{eEI4e' I{oIAa EllTb EaxoAlrTc.s B cocTo.EHI{II ecTecrBell-
EOrO paBEoBecr{fi Ir Ee l4Meer reEAerrqutr cKoJrbSI{Tr, tro onpaBr(e. OAnaHo
Bce DrE napaMerpÉr reo6xo4ralro Kopper{rr,rpoBarb, r4cxo1fi uB p.EAa
rfanropon (cHopocru pacnilaArruna, BflBnocrrr cMoJrbr, rrars]r(enl{ff cre-
xnonurefi v. r. A.).

B $ I 4annoft rJraBËr ynaaÉrBaJrocË, qro rpy6n rra crexJrorrJracrtrRoB
uaroroBJrsrorca cyxrirM lr MonpbrM MeroAaMr,r Sopuonarua. Cyxofr Mero4
Banrroqaercfl B roM, trro trepe4 SopruonanueM crer{JroapMarypy ilpoûtr-
TbIBaIOJ paClBOpaMII trOJrl[MepEbrx cBfl Syroq,ux Ea l]poutrToqEbrx Maluu-
uax. Brr4enenue trpouurxtr B caMocro.ffTeJrr,Hyro otrepaqurc rroaBon.fler
SHarIUTeJrbIrO pacmupuTb AuatraSorr trpuMeH.fl eMbrx rroJrlrMepHbrx cBfi By-
ronqrx Ba cqer trctroJrbaoBauufl Jrer)rultx pacrBopflreleù (ronyota, aqe-
roua r{ r. n.).

Bne4enue pacrBoprTeneit yuenrmaer BfiBnocrb cB.flByrorqero r{ noa-
BoJr-fleT yryrltrItrTF' paBHoMepHocrb tronpblTtr.fl creHJloEalroJrlrrrreJlfl cMo-
JIaMr{. Oquaxo, sro6br rrocJre4yroqee trcilapentre reryqux pacrnoprareleË
fie oTpa?fiaJrocb Ea KaqecTBe cTeHJronJracTuKoB t IrJroTEocTtr ero crpyK-
rypu, ueodxoguuo trpeAycMorperË trepe4 ([opuonauueu upocyruxy
trpotrrrraHuoro crexJrouatroJrntrTeJrs. Cogepxranue cB.flByroqero B Mare-
prane trpr trpotrr4rne peryJrr4pyercs r(ouqerrrpar{uefr pacrnopa cBffay-
rcil{ero (ero BflBnocrlro) u cxopocrbro npoxo}ftAentrs crenJroMareprraJra
rrepes pacrBop.

IIpr uoxpoM MeroAe orrepaquu rrpotrr{rr{u u {opuonauur na4enuû
o6rrsno rexnororfiqecxu coBMeqexÉr. O4naxo BoBMo]nErr Bapuanrbr,
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$orAa cTeRJIOMarepEaI (saq,e Bcello cTeKJIoTI(aIIbIe JIeHrËI) npotrtrrblBaercq

?nrrAnoii cMoiroit (6ea paa6aBJlerrl{.fl pacrBoplrre;reu) u IraMarbrBaerctr

B pyJroH. Sareu KaryrtrKl,r c trponuraElrr'IMr{ cMoJroft neurauu ycraEaBJrr{-

BaK)r B EaMOTOqHyTO MarnUHy. tr4CuOnlAOnaErre cBflBylotqrrx, pasBeAeH-

Ebrx ileTyïII{MI4 paCTBOptrTeJrtrMr{, upu sopltoBaHr{r1 MonpbrM N',reroAoM

ÂotrycHaeTcrr ToJrblto IIpu trporrSBoAcTBe HeoTBelcTBeHIrr'IX crer{JrotrJra-

crrrnoBbrx geraneft. flpn uoHpoM Nreroge lranecenrre cBflsyroû{ero Ea

cTeKJroMarepuaJr Moir{eT ocyu{ecTBJrsTbcff tryJrbBepusaropoM' IIeIrTpo-

6elnurrNr cuoco6ou, H arneranrre M u:rfi B acacbrBalrr{eM, a ran}r{e trpotrycna-

srelt creHîoMareprraJIa rlepeB Baulry co cBfl3yrotrIr,IM.
B trocJre4ueM cryqae upuMeuflrcT ,cnerlrlaJrbrrbre ycrpoficrna AJrfl

KourpoJrfl rr noAÂepxanr(s Ha ueo6xo4nltoM ypoBlre Bflanocrtr cBflBy-

IOqeIO' IIOcKOJIt,ny B trpOqecce UpOnI{TItU CBflSylolqee MO}fieT MeIIflTb

CBOIO B.flBKOCTË. 3TO CB,fiBAEO B OCIIOBI{OM CO SHAqUTETbHI,IMIT OdIEITAUU

cMoJrbI E orBepÂr4TeJrfl I[ BOSITUKaIOtrITIM B peSyJrbrare SToro flBJIeHr{eM

caMopasorpeBa. PasorpeBy cB.s3ylotqero ctroco6crnyer raKlr{e ero IdIrreE-

crrBrroe flepeMerlruBaHI{e trpoxoAtrIqI,IM qepeS BaHEy creHJroMarepIraJIoM.
Cyxoft Mero4 oriluqaerc.E upocroroii TexnoJrorratr lraMornr{ ({opllo-

eanraa) r4 HaMorotlubrx craEHoB; BoaMolr{Hocrrro noQaanoro KoHTpoJI.g

KoMtrorreuron {oplryroqero Mareprlara; cra6unÉ,IrbIM rrocJroiinun cogep-

,fiaHneM cB.tr3yroqero, trpeAorIpeAeJIelrHbrM IIpeABaprlreJrbEbrM rraHece-

Er4eM ero Ha creRJloMarepr{aJl, rll, KaK cJreAcrBue 3Toro, ycrofturaao noc-

rrpousBoAuMnuu {raaraHo-MexaH[Irecr{r4Mr[ u rennoifrasrrqecfi r4MIr xapaH-

Tepr,Icrr,rxaMu creaJlotrJlacruita; ygo6crnortr o6cnyxunaEIrff craIrI{oB rI

uctroirbaoBasueM pyilouuoro Marepualla (neurm u txaun); rlrruenrrul-

Eocrbro rrpoqecca R BoBMolr(HocrËIo ycrpaneHu.fi upotfeccuoaaJrbublx

npe4uocrefr.
ft gocrouucrBaM Monporo cnoco6a MoEtIro orl{ecrtr BoaMornnocrb

gaMornrr raAeiluft crorrsoii {opurr, xoporlyrc Qopruyeuocrb MareprraJra
trpfi trBroroBJrentrril uzp.erufr. cnomnoû Sopun, 6o"uee HoporHzi,i quHl
trpor{BBoAcrna ua4e,nufi Ba cqer coBMeqenufl ouepaquft trpotrtrtxl,r rl
EAMOTK14.

Ocnonnrruu trprtrrunaMu, rro RoropbrM Barpy4nelro BneÂpenue cno-
co6a uoHpoft sauorHu AJrs rrpol,raBoAcrBa rpy6 uonrrmennoro naqecrBa
f lBJIflIOTC'I:

1) 6o;rlune BârpyAHeEEfi s cra6unuBaqrru B.ffBr(ocrlrÉrx csoftcrn
cB.sayrlqux, HaxoAslqtrxcfi B trpotrr,rrorluofr BaEEe;

2) peaHue Hore6anns coAeprr(antrfi cBflByloq,ero ro roJrlquue creEKIt
rpy6m (gaxe AJrff rornocreuuÊrx rpy6 - 6onee qeu B ABa pasa), cnn-
aasuhrù c gruM paa6poc B cBoficrBax crenJlotrJracrunoB, orcyrcrBl[e
gaAe?fiEbrx ctroco6oB trpeAorBpaqerruff Mrlrpaqutr cBFsyloqero IrB BHyr-
peEErrx cJroeB B EapylRlrÉIe;

3) ueua6exnoe Barp.saneuue pa6overo Mecra n upofreccuonaJlbuble
BpeAEocru;

4) upulrenenue cJro)r{Ebrx EaMoroqnbrx craEKoB c ycrpoùcrnaMu gJI.E
yRJraAKr( unreft (reur) IIo reoAeBuqecHrrM Jrr4HI{HM.

B nacronqee BpeM.E lrpuMenflercfi RoM6uEI4poranunft rrpoqecc, Korga
nptr EaMorRe IIo cyxoMy MeroAy AotroJrHI{TeJIbEO n y}r(e EarreceEEoMy
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Ea crer{.rroMaTepr{aJr rr BbrcymeEHoMy cBflsyroqeMy HetrocpeAcrBeHHo
MeE(Ay cJrO.flMU BBOATTTCff HeHOrOpOe HOilr{qeCrBO }nr4Ar(OrO lepMo-
peafiTr{Brroro cBsByrcqero, IIe trMeroq,efo ileTyqux pacrBopr.rTerefr. grol
npoqecc tro3BoJr.fleT yBeJII{SI[Tb MoHoJrr4THoCTb CTeHJIOIIJIaCTTTKa U trOBbr-
cr.rrb repMeluqEocTb HarropHÉrx rpy6.

Ocuonrrre yaJrbr npoilrrroqHr,rx ycranoBon v. ycrpoficrn, pa6ora-
rcqlrx no cyxoMy I4 MoKpoMy MeroAaM rrpr,rHqr.rtrr4aJrf,Ho Ee oTrr,rsarorcrr.
O4uaro trprr cyxoM MeroAe neo6xo4raur,r clequaJrr,Hr,re uporrlTorrHbre
yCTaIIoBI{IiI C CyItrItJIbHbIMI,I I{aMepAMU 14 BËITfl}I{HÉIMII BeHTI{JIflqUOIIEËIMI{

;icrpoùcrnaun.
B cocraB ynrrBepcaJrr,Hofi uponrarounoù ycrauoBnu (pnc. IX.9)

BXoArtr orÀaroq,ee ycrpoùcrro 6, uponurorrnoe ycrpoftcrno 4, paua .1,
cyrnrlJrr,Has ilraxra 2, naupanlsrorq,ue BaJrnrr 3 ra npuerunoe ycrpoùcrno 7.
Vcranosxa Mo?fier padorarr RaK Ea Bsar(r{x cBssyroqux, r(orÀa peryJrrr-
pOBKa HaHOCa OCyqeCTBJI.fleTC.ff IIOBOpOTEbIMII EO)fiaMIlt, Taft II Ha JIaRax,
BeJrr,rql{Ha HaHoca RoTopbrx Ha cTer{JroMaTeprraJl SaBr{crIT oT I{x trJIoT-
Hocrl4. ,{,nx aroro Ea ycrauoBxe rrpeAycMorperra BoBMo}r(Hocrb ocyrqe-
crBJrenr{.a trecnoJlbxlrx BapuaHToB BarrpaBfir{ crer(Jlorxanrr. Boauorxen
BaprraHr, KorAa trponlrTaHHafl rro MoKpoMy cuocody cTeKJrorKaEb,
MEHy.fl Cyrtrr4Jrbrryro fiaMepy, trocrytraer EetrocpeAcrBerrHo rra IlprreMHoe
ycrpoùctno.

flponrarounoe ycr:poitcrno (puc. IX.10) cocror{r r4B BaEHbr 7 u pa*rsr 2
c cracrenaofi BaJrnoB 5 r'r nonoporrrËrMn cnpednauu 4.

Paua ralreer BoaMolnuocrË trepeMeqarbc.fl rro BeprIrKaJIbHr,rM lratrpa-
BJIÊIoq,uM 3, [w. o6nerseuug ABrr?fienr{.a orra ypaBrroBernena rpyaaun 6.
IIpn padore paMa c BaJrKaMrr otrycnaercfi nurxueû qacrbro n narny -1.
Benu.rusa Baaopa Me?fiÀy BaJrKaMIr tr ArroM Barrur,r B Hlrlr(HeM rroJrorrtenrrlt
nnr6pana ra'n, uro6n o6telr HelrcrroJrbaoBauuoro cBflByloqero 6r,rn MuHu-
MaJILHbIM.

B cryrae ûponr4rr(r4 BflBnr{Mu cBffByroqrrMn BeJrrrrrrrua Hauoca pery-
Jrr{pyeros cHpe6nalrra 4. Ecr,u rxe ocyqecrBJrflercs trporrr{rna Jrar(aMr4,
TO tro BbrxoAe u3 pacTBopa TKaEË, He Kacaffcb trpoMexyToqrrbrx BaJrKoB,
troÀaercE no rrepBoMy xoÀy cymrannnofi fiaMepr,r K BepxHrrM BaJrHaM.
tt eroMy BpeMenrr BEarrIrreJIbIra.E qacrb Jreryrru x yclreBaer Bbr,4e-
JII{Tr'C.fl.

Cyururrnaa uaxra (cr'n. puc. IX.9) trpeAcraBJrffer co6oË nopo6
rrpflMoyroJrbnoro ceqentr.s, paBÀeJIeHunû na BoHbI rlerÉrpÉMff Beprrrr(aJrblro
nocraBJreHur,rrun rpyduarbrMrr r(oJrJrenropaur. Ha nepxneË 14 Err?fineft
IIJTOqAAKaX maxTbr KperrflTcfl B IIaXMATEOM rrop.fiÀne npoMe)fiyToqrrbre
BaJrnr{. flpourarnraeMa.E rnanb trpoxoÀrlT B aaaop Me}fiAy r(oJrnerropaMrr
c BepxHtrx BaJrKoB Ha Eu)fiEue u o6parEo, coBeprtrafi EecRoJIbKo xoÂoB.
Cnopocrr rr reMrreparypn nrr6zparorcfl raKtrM o6paaou, qro Ea rr.rJrbay
trpaeMuoro yctpoËcrna EaMarbrBaercff ylr{e BÉrcymerrnafl rKaHË. Brr4e-
Jrflroqtrec.fl trprr cymKe ileryque BerqecrBa yÀatrflrcrcfl c troMoqbl() BaKy-
yua. Terrrneparypa B cyfftrJrbnofi uraxte uaMep.fleroff repMotrapaMrr B rpqx
TOqKAX.

flpraeunoe ycrpoftcrno cocrorrr r4B ABurareJrfi, ytrr,rBepcaJrr,Horo
peryJr.flropa cnopocrtr, SpzHqnoua 14 trptreMuoù rranranr. (Dpnnqraon
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troA4eprxrrBaer rrocro.flrruyro Jrrrueùuyro cxopocrb nepeMerqeHlrfi rrpolu-
lbIBaeM0ro MareprraJra.

flponrarHa rro Mor(poMy cnocody crenJroMarepr.raJra Ha Karyrrrnax
Molr(er ocyq,ecrBJlflTr,c.a ranÏfie B aBToKJraBe. AnroxlaB rrpeÀcraBJrfler
co6où repMerrrqecnlr BanpbrBaroqraùcn 6an, coe4uueuur,rfi c ycrpoiicrn ou
AJIfl rrponrarxu. [tpolre aBToKJIaBa B cocraB rrponlrroqHofi ycrauonxn
BxoÀnr Barpyaorrur,rlî 6aH, n Horoprrït cMecr, nocrynaer qepea BeETrlJrb
uB cMecr4TeJrfl tro4. ,qeËcrBueM codcrneunoro Beca. Sareu cMoJra otryc-
fiaerc.fl B Errxrrrrolo qacrb aBTonnaoa. Hor4a cMoJra rroJrnocrbro tronpoer
crenJroMareprraJr, AaBJrerrrre Bnyrpr{ aBToKJraBa rrorËIctrTcr. flpo4olmu-
T€JIT,HOCTb IIpOII{TXII SaBI{CI4T OT B.flSKOCTII CMOJIbI trI IIJIOTIIOCTI{ CTOKJIO-

MareprraJra. B 4anrnefirueM Tar(ue Karyurnr,I c npolrrraurrr,rM creftJroMare-
pr{aJIoM ycrauaBJrrrnârorcfl Ira HaMoroqnr,rû crauoH.

O6ccneqeuue MoHoJrr{Tnocrr{ EaMarr,rBaeMoro Marepr{aJra, rpe6yerr.roË
reoMerpuqecnoii $opuËr rr paaMepa rdaAeJrrd.rr, a rar(x{e aa4aurrofi ero
IIJIOTEOCTT4, SaBI{CI{T OT ROHTaHTIIOIO AaBJIeHIt.ff.
. ItonraH:rnoe ÀaBJrerrrre {opruonaHrr.E Mo}r{Ho coBAarb cile4yloquMu

MeT OAaMT{ : Te XHOJI OIUTTeCHT{M HAT.fl )IteHUeM CTeH JI OMaTepI{aJIa, [pI{KaT Oq-
Hr,rMr{ BaJrr(aMlr, oÀIroBpeMeEHbIM HaT.fiEteIrI{eM r{ rrpr{KaTfioft creruoua-
Tepr{aJra.

lIp" HaMorKe crer(JroMarepr.raJra Ha quilunApurrecrtyrc orrpaBfiy
c HexoropLIM TexHoJrorr{qecxrrM Har.E}r{eHI{eM Zo noanraHaer lropMaJrr,Hoe
AaBJreHr{e P, crpeuRrqeecfl npr4}narb orrepe4uofi croft K rroBepxuocrr4
onpaBKrr rrJrr4 K rroBepxHocTrr paEee HaMoTaHHr,rx cJroeB r{ ytrJroTrrr{Tr>
crpynrypy crennrr crexJronJracrranosoii rpy6rr. Bernquna aroro AaBJre-
Er{s Mo}r{er 6mrr, onpegeJrena no {opuyne:

p :SLs inz  o

r4e c[ - yroJr HaMorr(r{; r - paAayc Sopuyenaofi noBepxuocrtr.
flpu 6o;rrnoii Hpranraane fropnyerubrx rroBepxnocreii Beruqr4na KoH.-

TaRTHoro AaBJreHr{.s Aocrrrraer BeJrr4qr4rrbl, Aocraroqrroit gln o6ecneseuug
Eeo6xoÀuMofi nnornocru, C noapacrarrrreM ÀrdaMerpa rrgroraBJrr{BaeMbrx
tpy6 uoplrraJrrrnoe AaBJreEIde, coBAaBaeMoe Earfl)fieur.reM, clrrrx(aercfl.
Vnenusunarb BeJrrlqrruy lrarfllfieurtf HeJrF,Bfl, TaH KaK qpeaMepnoe ero
IloBbrrneEr4e (cnuIIIe 10% or r4cxoArrorî npounocu{ creKJroMarepua.na)
BpeAHO OTpaHaercfl Hâ trpoqEocrtr creKJrolJracrrrKa,

flpn nanrorre rpy6 AuaMerpoM )l u o6brsno He yAaercfl Àocra-
TOqHO yIIJrOTrrI4Tr, rraMâTbrBaeMUii UarepllaJl ToJIT,KO 3a Cqer rexrroJrorrrqe-
cnoro rrarrr?r(eHrr.fi. floarouy raxue rpy6u penoMeuAyercn {opuonarr
c lroMoqbro rrpr4r{arr,rBaroqr{x BaJrKoB, coaAaBafl ycJroBr{fi 4na {opruona-
HI{ff CTeHOK rrOA CyMMapHbrM AaBJreHrreM OT Ear.fl?IteHr4g r{ [prrKarHr{.
flpo4onr,nr,re cJrol,t crer(JroMarepI{aJra npn{opuou,rBalorcfl n rrux(HrrM
paAuâJIbHr,rM cJroflM 3a cqeT EaMorfirr noA Ear.fl?neEr{eM lrocJreÀyroqux
paÂtraJrr,Ilblx cJroeB Ir I4x rrpr4HarRu.

Sa4aoancr ycJroBnoit Beiluqrluoù rraTrra HoIrraKTa trpl4 trpllr(arr(e,
Molr{Ho upr46JrrrBrrreJrËEo oqeurrrb a{([entraunocrb r(a)r(Àoro ![antopa
B orAeJrbrrocrra. Taxoft anaJrrla rroxaabrBaer, rrro BeJrr4qEEa yAeilr,Èoro
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ÂaBJrerrrrfi {opnronanufl trpu rrprrfiarfie no npafinefi Mepe Ha rropflÂori
sbrure roù )r{e BeJrrrqr{Hbr npu 4eitcrwrn oAl{oro Ear.fl}fielrrrfl. Bcne4crnrae
e:roro nr,r6op crrcreMr,r {oplronanra.s oqeub recuo yB.flBbrBaercfl c MeroÂaMn
upolrrrnr{ lpu cyxoli ralu lroxpoft HaMorKe.

Heaanracuuo or Àr,raMerpa rpy6rr ilpr,r cyxoM MeroÀe o6rruuo rpe-
6yercx rroAorpeB r{ npr{Karxa, rax KaH 4la upu{opMoBbrBaurr.fl trocJreÂy-
rotr{rrx cJroeB BBr,rÀy er,rcoKoii BflBKocrr{ troAcymeurroro cBflBylo[trero
Heo6xoÂr4Mo orrrocrrreJrr,Ho Br,rconoe ygeJrbnoe AaBJIeHT{e {opuonaulrr,
flpra raaroroBJreurrr4 ua4ellrii Àr,raMerpoM )l n Mor{pbrM MeroAoM rax}r(e
rpedyerca yBeruqr.rrr, yAeJrbHoe ÀaBJreHrre {opruoeauufl, r{ rorAa ?r{eJra-
TeJIbHo ycralraBJrrrBarb rlplrxarr,rBaroqrre BaJrr([. O4naxo nptr Mor{poM
MeroÂe B aroM cryqae He[a6exHo Boaulrnalor ar(crrJryaral{rronubre rpyg-
Hocrrl. Cnro;ra HaJrrrrraer Ea npr4xarrrnaroqraù BaJroK rr BarBepAeBaer
B Brrge HepoBHocreù, uro nprrBoÀrrr K uoBpe?fiAelrl4lo HaMarr,rBaeMoro
r\rarepr{aJra.

Becnua Ba?fiHo rrpr.I Koucrpyr4poBaHrrr.r HaMororrrroro o6opy4onanran
rIpaBr{JIbHo yqI{TLIBarb poJlË Har-fl]fieHr{fl B pâ3iluqHbrx ycJroBrr.flx
rexHoilorrrqecKoro npoqecca. TaH, upu {opnronanzra rpy6 c npraxarnoù
cJroeB BaJIKaMI4 Harfl)r{eHI{e BbrrroJrHfler BaAarly BbIpaBIrI{Balrra.g nrarefi
B JIEIITAX II TfiAHflX.

flpra racnonbBoBaur{rr Mofiporo MeroÂa 6ea npraxarnrr ÂJr.s {oplronaunn
rpy6 c 6onruoù ronrqranofi creHKrr rrar.s}I(eHr{e ÀoJr}r{Ho yMerrbrrrarbcE
[polopqrroHaJrFHo roJrrqr4He creHr(rr. B npotznnoM cryqae rroflBJrflercff
TeHAeIIqII.s fi clI(aTI4Io BIIyTpeHHIIx BOJIOI{OH' a 3TO BHaquTeJIbHO CHIIEtaeT
Hecyûrylo cnoco6uocrb BrryrpeHHtrrx cJroeB, r{oropr,re IIpaKTr,IqecHr4 Moryr
oHaBarbcs HeHarpyxeErrbrMrr.

vnaaaunnre flBJreHrr.fl rrprr Monpolr cnocode BacraBJr.flIor ttpuxJraAbl-
Barr, n crer{JroMareplraJry crporo KoHrpoJrr4pyeMoe Har.rrrneurae. Heo6xo-
ArrMo orMerr{Tb, qro Har.E}fieHr4e 3ÀeCb flBJrflercfl TaK?r{e $axroponr, RoHTpO-
Jrr,rpyrcqr,rM nocrofinoe coAeplr{aHr{e cMoJrr,r (uplr uenourporrr{pyeMoM
r{ar.flJfierr_r4rr norepr,r crpynryprrofi npounocrr.r Moryr AocrnrarË 30%).

Hara6orruryrc cJro?r{Hocrb rrpeÀcraBJr.Eer odecueseHrae Ear.flrr{eHrrrI
nrareù. B narsxnrrx crrcreMax Hrrrrlr Moryr 6rrrr, nargnyrr,I y IxrryJrrf
r.rJrrr Me)fiAy mnylefr I{ olpaBr(oft. IIpoqe Bcero co3Àarb Ha.rflrfierrrre
y IntryJln' oÀHaHo 9To ycJroE{Il.fler IIporr{TKy B BaIrHe co cB.EByroqr.IM Ir
SÏplBae: troBpelr{ÀeHr.re nlrrefr (norepa [poqHocrr4 Mo]fier Àocrurarb
500/o). flpegnaplrrenr,no npolr4raHubre MoKpËrM cBflByroqrrM rKanr,re
JIêHTLI [pr'r ropMo]fieHlrrr y KarylxRu Moryr crrJrr,Ho ynJrorrrflTbctr u
cpe3arb Marepr4alr BHyrpr4 pyJroHa. floarolry MareprraJr qetecoodpâano
rrpr.rropMaE{r{Barb (nararunarl) na nuxo4e r4B BaEHbr CO CBfisyroqrrv. ulrrû.
rrpr4 npeÀBaprarenlnoû. rr,roxpol'i rporrr4rKe Ha BbrxoÀe rr3 KaryrnHr (py-
nona) nepe4 nanaornofi Ha orrpaBxy.

flpe4napureJrbrro r'potrrrraH'afl r[ Br,rcyme'Hafl Jrenîa (rranr) Mo]Ker
cxoÀr{rb rroA rrar.sHrerrr{eM HerrocpeAcrBerrEo co mlyJrr4 (naryrnxu).

o4ran raa MeroÀoB rrarfl)r{eur{.fl nlareù cocrorrr B nprrJro}fieulrr4 Mexanu-
qecKoro ropMorr{eHrr.s K lxnyJre co creHJroBoJror(I{oM. ,{anee HrITr, npo-
xoÂrrr rrepe3 cepuro HeIIoABr4?nHLrx Ir ropMo3l4MÉrx poJrtrKoB, uBroToBJreE-
Ebrx r{3 rroJrr.rpoBarrHofi cralv, {ap{opa ranu ifropotrJracra. Topuoffie-
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IIITE OAHOTO I{3 POJIIIITOB MOXTHO CAEJIATb PETYJII4PYEMbIM (C qEJII,rc KOHT-
poJrg u peryJrr{poBaHu.a Har.fl}neHr4.fl). vsurbrsa.fl xpynHocrb crexJr.sHrrbrx
BOJIOKOH, AI4AMETPbI IIpIIMEHflEMI,IX pOJIIIHOB IIe ,qoJI}ITHr,r 6r,rrI MeIIbIIIe
50 wn. Bo npelrn ÀBr4)fierrr{fl qepea Earn?r{Hbre poJrr{Kr{ rr\rrtr AoJr}r{rrbr
ocraBarbc-fl paBAeJIeHITbIUI'I ArIfl rrpe/IorBpau{eHl4fl cKpyqI4Balrl{fl, Ipyrl*
nI4poBnl'r Ir paBpr{Bos. C aroii rleJrbro Me}r{Ay Harfl}r{rrbrr\rr4 lloJrr,r6aMrr
ycrarraBJrrrBaror HanpaFJr.frroqrle rpe6eunra. Mex4y rrocJreAHr{lll pOJrr4r(oM
r4 HanpaBJrflroIleiT rpe6enHoù Molxer 6r,rrr clrosu4poBarr Àarqr4n yc]s.[rufr,
Earfl?r(eurrfi rr rlonaar,rBaroqrait npu6op.

Benusuua rrar.fl?r{eurra T o g'na cr(creM Tanoro rrrtra B o6qeu ru4e
Momer 6r,rrl onpeÀeJrenâ ro ùopMyile:

To:Tr  exp (18 s in o) ( rx.2)
r4e 7, - Harfl)fierrue Ha BxoÀe; I - noaSsrrqrrerrr rpeur.rfl Er{rrr o Mare-
prraJr paMr(r{; O -. cyunrapunrii yron o6xnara crexJroMarepr{aJroM rpy-
nrr{xc.fl rroBepxHocreË MexaHuSMa; ct, - yroJr BxoÀa creKJroMareprraJra
Ha IIOBepXHOCTL TpeIII{fl.

lIa {opuylbr cJre4yer, qro Beilr.rrrrrrry rrarfl?fieHrr.fl Mo}r{Ho peryrrrrpo-
Barb I4sMeHeHIIeM yUIa @' qTo qatqe Bcelo I4 AeJIaIoT B IIpoIIBBoÂcrBeH-
Hbrx ycJroBr4fx.

Ocnonnoe rpe6oBaHr,re, npeÂll.EBJrfleMoe H crrcreMaM Ear.E?fierrrrff -
o6ecne.renlde ycJIoBI{fl Zo : const. Aos aroit qelu ueofixo4r.rrvro [peÂy-
cMoTpeTr, MexaHrrsM rrporpaMMr4poBaHr{fi TopMosEoro MoMeHra, Tar( KaR
B trpOqeCCe CMaTLIBaIIUfl CTeKJIOMaTepl4aJIa OH I{B-Ba I{eIIpepbrBHOf O
YMEHbIIIEHI{fl AIIAMETPA PYJIOHA IIilId IIITIYJIU HENPEPbIBIIO YBETI4qI4-
BaeTc.fl.

O4nuru ua salxneiimrlx eJreMelrroB l{aMoroqnoii ycraHoBnr4 fl BJrfl rohc.E
orrpaBnr4. Ocnongoe rpe6onanue K onpaBr(e - ee coorBercrBr4e rr nprr-
cuoco6neguocrr, n roMy rrrrry HaMoroqnoro o6opy4onarrrrfl, rra KoropoM
orra ycrarraBJrr4Baercfl. Paauepu oupaBKI{ orrpeAeJrfircTcs paBMepaMu
lr {opuoii nuyrpenueft fioBepxuocrrr lraroraBJrr4BaeMoro ua4-euun.- He-
o6xo4ralro, .rro6rr olpaBxa rrMeJra Bbrconyro nporrHocrb (4nn coxpaHegrrff
(fopuu la paaMepoB Bo BpeMfl orepaqraft IraMornr{, orBep?fiAeur{Jr r4 Br,rlpec-
coBrud roroBoro raagenun), (Doprua olpaBKr{ AoJr?r{Ea o6ecnequsarr, Jrer-
HOe OTÀeJlerrr4e roroBoro r43ÀeJrrrfl 6ea HaKoro-.irrado ero noBpelr{AeHr,rfl.
Bcnegcrnrae aroro rrpn Roncrpyr4poBarrrrr{ onpaBnrr ueo6xo4zlro yqr4rr,r-
BaTb BCe Hanpfl?r{eHrrfl, rrMeroq[e MecTo rrp]r [poBeAer{rrrr AaHr{oro [po-
qecca, B ToM qr{cJre AaBJreHr{e, o6ycnonneuHoe Har.fl}Fteur.reM r{aMornr.r,
II CII(aTII€, BoBHIIHarcIqee npII ycaAKe cMoJIbI' a TaK)fie HaIIpfllI{eHI{fl'
cBagaFHbre c paBruqHbrMr4 AoBoÀoqrrbrMr[ otrepaqu.flMrr (mlra{onaurae,
o6pa6orxa ropuoB r , r  r .  A. ) .

Tanlrnr o6paaolr, B BaBr{cr,rMocrrr or xapâKTepa Harrpff)r{eaaù, Holra-
qecrBa ra xou$r.rrypaqu[ tr{BroraBJrraBaeMr,rx raa4enuii, rIr{KJra rrx orBep-
]r{AeHrrrr olpaBKa Mo)fieT cocroflTr,:

1) lra 4epee.snuoii rrJrr{ crarrrrrrofi $opu, noropÉre BbrtrpeccoBbrBarorcfl
IIO SaBeprneEr4r4 oTBepE{Aerrrrs;

2) ua ua4ynurrx (nanpuMep, pesr{Honux) ùopr'r, B Koropbrx tro onon-
rraurrrr ouepaquii currMaror ÂaBJrerrr4e ;
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3) ue cepAeqnunoB, I4aroroBJreurrr,rx I{B Merarrr{cecxoro clJraBa
c uuaHoii reMneparypoit nnanleru{q, crreqnaJrËHoro Bocxa rrJrrr rBepÀbrx
JrefKopacrBoprrMbrx coJrerr ([ocJre SaBeprr]eHr{fl oTBep}KAeHr[fl Dror cep-
,qeqHuK yAAJIfleT0.fl IIyTeM IIJIaBJIOHI{fl IIpI4 IIOBI'IuOHI/[I{ TeMII0pArypbl

rrJrrr nyreM npomnraxn);
4) ua cep4eqntrrnoB, Koropbre ocrarorcfl B r4aAeJrrlu.
B ganucralrocrrr or nouxperrrbrx ycnonufi ocraBJrfeMbre B r{BAeJrrrrr

cep4eqnafiu Moryr 6nrrr, uaroroBJlerrbr rra pearrrrbr, troJlr{BrrurrJrxJropr4l4a,
uepxanero4,eii craJrr4, aJrroMr4Hr{fl. B aron cryqae [oryrraercrr ]roE-
crpyxqr{s, AJr.tr Koropoii cepgeuuun rra rroJrrrBr{rrr{JrxJropu4a o6ecneun-
Baer xr{Mr{rrecryro croùnocrt rrJrr{ repMerrrqgocrb, a Brrerrru.flfl odonocxa
r4B CTeHJrOrrJracTr4Ha - MexaHuqecHyro npoqHocTb.

Bo scex paccMorperrur,rx cJryrrafl x He rrprrMenfl ercfl paaAeJlr,rreJrr,HÉrù
cnofi, odnersalotr+rù nrrnpeccoBny r{B4eJrr{n; naodopor, rpedyerc.a HaI{-
6o.nruras aArealrfl Me?fiAy crerrnaMr{ napyrnnoù r4 Buyrpelruefi o6onosnu.
9ro-ro Mo?nno Âocrl4ruyrb rryreM rrpeABapr.rrenruofi o6pa6ornu troBepx-
EOCTr{ CepAeqHr4Ka, a raKrr{e ilpr{MeHeHrreM ctreqrraJrr,Hbrx cMoJI.

B qenorra onpaBxr{ Mo}nuo rroÂpaaAeJrrrrb rra ABe rpyrrnbr uo cuoco6y
r{x yÀaJrenlr.fl rra roroBoii rpy6rr uil[ o6o,no.rHlr: 1) Br,rnpecconbrBaeMbre
u 2) ygatneMble paapyrrlentrreM, paa6opnoù, conparrtreur.reM paaMepoB,
BbIIIJIaBJI.fleMbIet BI'IMbIBaeMbIe, IIaAyBEbIe II T. A,

flepnaa rrB yr(aaarrnbrx rpyur oilpaBor( Hau6oilee pactrpocrpauena ÂJrfl
riaroroBJror{ua rpy6 c ErecrnrrMrd AorrycxaMr.r rro BrryrpeulreMy ArdaMerpy.

It ue4octarnaM orrpaBox nropoii rpynrrbr oruocrrrcfl zx nedonlruas
,r(ecrxocrb,donr,rurae rpyAnocrrr B rraforoBJrelrl4r,r, rreBoaMolrtnocrb co-
xpalreHrrfl B pflAe clyrlaeB ?r{ecrxr4x AouycnoB. Olpannu aroii rpyulrr
I{Meror cJro}nHyro ftoncrpyriluro rr Bbrconyro cror{Mocrr. flpra ycJroBrrrr
oÀrroHpaTHoIo IlpllMerreHr{.fl otrpaBoK HeooxoAr4Mo rroATBep}r(Aerrr4e âKo-
uorruqecr<ofi qenecoo6paanocrrl nsr6pannoii Horrcrpyxrlrr ir rraqerrv.tr.

,{,;rx uouyueuun rpy6 Honeqnoù AJrr4nbr uB cJrorrcrbrx rrJracrlrnos 6oilr-
iloe pacnpocrparrerrrre (n uacrnocrr4, B aJrer(Tporexnl4rrecxoù upourrm-
leunocru) loJry{lr,rl cyxoù MeroÀ.

flpra cyxou cuocode rraMornrr r.rnorÀa qenecoodpaaHo rrMerË Harpe-
BaTeJrr,rrble sJreMerrrr'r EerrocpeAcTBeHrro B onpaBHe. 3ro uoryr 6r,rrr
rpy6xu AJrfl rrapa, MacJra rr Apyrux rerrJror{ocrrreJreù, Koropr,re ÀoJr}r{rrbr
IdMerr BxoAHbIe r4 BbrxoArrbre uarpy6Hu, rdJlrr HarpeBareJrbuÉre aJreMer{Tbr
9Jrel(Tpoco[poTr{BJleHr4fl c KoMMyraTopEÉrM noJrËr{oM, oOec[eqr4Barotq,r,IM
aJrexrpr{rrecnoe coeÀrrueHrre c npaularoqeiicfi orrpaBr(o it.

B o6u1eu cryrrae rexHoJrorrrqecnufi rrpoqecc rro.lryqeur.r.fl rpy6 uo
cyxoMy MeroÀy BnJlroqaer n ce6s. cJre4yloqrre olepaqrrr{: [oryqeHrle
3apâIIee rrpoIIr{TaHHolo r[-BbrcyrueElloro pyJrorrHolo MareprraJra, r{aMoTr(a
ero Ha otrpaBHy, repMooopaooTKa rro cleqr.raJrbHoMy pelr{r4My, oxJra}KAe-
Hrre, BbrrrpeccoBr{a otrpaBr(r{, Mexarrr{qecxaa o6pa6or:xa tpy6u r{ ee ucrrbr-
TaHr,Ie. ,{na nuupeccoBxrr rrpr{Menfiror rrdApaBJrrrqecxrre ÂoMnparbl r{Jrrrt
Mexaur{qecnree ne6e4xu.

HaMoro.rubre crarrnrl (puc. IX.{1) cocronr rra rpex BaJrKoB r,r x{ecrr(oû
oupaBnu, I{a Horopyrc rraMarr,rBarorctr cilom Marepr{aJra. ,{na numuux
orropubrx BaJrRa rrMeror nuyrpeunraù o6orpeB, a nepxuraii cJry?nrlr AJrf
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tpuxcaqru otrpaBr(tr. onpanna, ycra'oBJre'Ea.ff Me?r(Ay rpeMff BaJrKaMrr,
r{Meer 3o3MO?nHOCTb Bpaqarbc.ff 3a cqer Hetrocpe,4crneuuoit nepegaun
npyrflq'ero MoMeETa HA ee ocb ,n60 Ba cqer rpe'ufl, ecJrr4 .cy-qecrBJrflercfl trprrBoA Ha Hrrlr{Hue otropHbre BaJrnr{. o4nâ ua qauif oupaaxnII€PE3 ftAPÀâEHOE COqJIEEEEI4E COEAI4HffETCfl C BAJIOM trPIIBOAA CTAIIKA.
rtapÀaEEoe coqreEeHue rrosBoJr.fler RoMnerrcr4posa$ ueôosrraAeEre ocu
otrpaBKl'r c ocbro npl'rBoAa B trpoqecce lraMornr4, norÀa roJrtrIrdHa creHKrr
Tpyobr yBeruquBaercg I4 rrpu gToM HerrpepbrBrro rirSMerrfierc.fl rroJroï{errr4e
ocrr otrpaBKu.

Puc. IX.l.i. Crason AJrff rrauorru rpy6 aa pynonnrrx
MareprraJroB cyxum cuoco6ou:
f - fiarylnfirr; 9, 3 _ Barfiu; 4 _ oIIpaBHa; J _ MareptraJr.

Bropan qausa B crarrxax AJrff HaMorr(rr ftpynuora6aprarnlrx rpy6
rre 3aHpetrJrfl'ercfr., TaK KaK aro lrogBoJlrrer ycraHaBJrlrBarË Ea craEor(
otrpaBrM pasuoù ÂJrr,rHbr. Borruroii Bec oilpaBr(u rr crrcreMa snncaqnuco3Àaror ycJroBtrfl 4.ra ycroùurrBoro rroJro)fieHr4fl orrpaBHr4 B npoqeccs
HAMOrKrlr.,{.na npe40TBpaqeHrrff c6pacrrnanufl otrpaBKr4 uo4 ÀefrCrnzeu
TI{JI HAT.fl)ITEIII4.fl IIAMAThIBAEMOTO MATEPI4AJIA OIIA IIPI{'ITIIMAETCff CBEPXY
BaJroM trprr troMorqa rrrApoAoMr{para, Koroprrù odecuesr4Baer 3aÀaHHOe
AABJreHIre, ueo6xoÂranroe 4lx 60nrurero yrrJrorueur,r.fl 14 cHJrer{BaHr4.fl CJTOeB
Marepr{aJra. Paan}Irue aroro MeroAa HaMorxr{ B rrocJreÀrrrre ro4u 6rrno
HanpaBJreHo rra IIoI4cnu cnoco6a ],rSroroBJleEr{fl npynHoradapurnux pan_
H'''p'rr'brx rpy6 raa pyJroH'Ërx Marepl{aJroB, ÀJrrr'a HOr.Oprrx Srraqu-
TEJIbHO 6OIITUE, qEM IXI,IPI4HA PYJIOIIA, IIOÀABAEMOTO HA HAMOTITY trOA
rrpflt\4brM yIJroM n ocl4 olrpaBKrr.

,{nn nonyuenua rpy6n-6orrrueù Arrrrrrhr, qeM ,'r4prr'a pyJro'a r*arrrr,
I{ATYIIIKI,I 7 C PYNOTTAMI4 TKAHI4 PACIIOJIATAMTC.fl IIA CTEqITAJIF,IIbIX TOPMOS-
Hbrx ycrpoùcrnax, a rr(aHr{ codraparorcx Ha rrepeBaJrrnrrx sarxax 2
ran, uro6n o6paaonarr ABa rroJrorrillq,a, ur[pr4rra KarfiAoro I{s noropblx
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ÀoJrlfirra 6rrrl panna Arrrne HaMarbrBaeMoii rpy6u, a crhrr(rr Err)firrero
rr3 Hrrx ileper(pbrBaîr, BepxHr.rM noJrorHrrqelr (u nao6opor). Pacuono?fieH-
Hbre B TaxoM tropflÀKe IroJrorlrr{qa [ocrynaror ua nurxurafi o6orpeeaelrrrii
onopnuit BaJroK 3, xoroprrii npr4r)fiar B orrpaBne 4. Sareru [porcxoArrr
BarfltrrBarrr{e MareprraJra 5 u Harrlruaerc.fl ero HaMorna Ha orrpaBny. 3a
xaxr4nrft o6opor orpaBxr{ EaMarrlBaercfl ABa cnor {opruyeuoii rpy6n.

Mecruoe yBeruqenrae roJrrqr,rubr rpy6rr B Mecrax crbrnoB noMrreu-
ctrpyercfi crreqrraJrbnbru ycrpoûcrBor\,r B trpr4Boge crarrna, Koropoe rto-
Mr4Mo BpaqareJrr,Horo coo6qaer otrpaBne rrocrynareJrbrroe ÂBr4lfienr{e.
BefllrslaHa rrocryrlareJrbuoro oceBoro cMerqeulrfl onpaBxr,I ua Hanr4rrfi
odopor B BâBrlcr4Mocrrr or rrrrrpl,rnbr EaxJlecra coceAulrx pyJrorroB Tnarru
odrrquo cocraBJr.fier 5-10 nn. Crwt< npzo6peraer xapanrep srlurosoË
JrnlJrtut, BcJIeAcTBT{e qelo cBflBaEEÉIe co cTbIKoBaHr4eM MecTHÉIe yTOJIqLe-
I{r{fl BMr4Harorcff B cuolrcrrrft MarepaaJl Heu 6onrme roJrn{lHa creunrr
rpy6u, TeM Menee aaMerrtlM .EBr.flerc.s cJreÀ or crblnoBnrt.

Onucarrnufi Mero4 trailtrercfl. nau6onee [porraBoÀrrreJrËElrM n o6ec-
[eqr4Baer uau6oree nrrcoxrafi xoa$fuqraenr rrcnoJrbsoBarrrrfi rlpoquocrtr
Tr(aÊr,r ûo cpaBHeErrro c Apyrunrra cnoco6aMr{ ee yx"rra4xra. ,{na r{Broro-
BJlerrr{.tr rpy6 xoneunoii Arruhr tro cyxoMy MeroAy Mo}fier 6rrrt r,rcnonl-
BoBaHa Jrenra uB Marepr4ara Al-4C. B arou cfiyqae crarrox ÀoJrrfierr
o6ecnesusarË ee rrpoAoJrbrro-rotreperrnyro yrJra4fiy c nprrrarnoft ropa-
tlrrM poJrrrnou. Heo6xo4rlMocrb ua6opa 6onr,uroro HorrusecrBa Karyruefi
co crexJroJreuroË rurapuxofi 50 nn AJrrr [or(phlTr4fl noBepxnocrrl rlrrJlrlrr-
npravecnofi olpaBr{rl B l{ailpaBJre*fifi ocm Ba oArrrr npoxo4 AeJraer ycrpoù-
crBo crauxa oqenb cJroxrrrr,rM lr orpanuqr4naer o6nacrr' ero npr{Merrenrffi.

flpra naroroBJreHrrr4 rpy6 Honeuuofi gnrannr MoKpbrM MeroAoM Moryr
uprrMenflTbcff paailrdrrnbre BrdAbI crer{JroMareptraJla - or BoJroxorr r{ Hr{Teit
go rnaueË.

Crauox AJr.fl nsroroBrrerrafl npynuora6aprrrubrx rpy6 ue uruponrdx
Tr(anbrx (xopguux) Jrerrr r[ rHaneù, Koropbre trpeABapr4reJrbrro Moryt
Itporlurr,rBarÉc.ff ?nr4Anr{M cBrrayrurqlrrrl ma6o rronpbrBarbcfl cBflByroqrlM
Ba cqer ero pacrrrrJleurr.fl rro lroBepxuocrn cJroeB, rronaaarr Ha puc. IX.72.
flororua AJrfl rrpoAoJrruoù ynna4xrr rrocryrraror Ea orrpaBr(y c xarymHra -/
paclpe4enl{TeJlbrroro creuAa. Itarymxra paccrrr4laubr Ea r4crroJrbaoBarrre
crenJrorroJroreu rrrr{prruofi or 300 4o 1000 wn rr r{Meror peryJrrrpyeMbre
ropMoBubre yc:rpoiicrna, Koropbre o6ecnesunaror neo6xo4rrMoe rrarfl?fie-
Hr{e rroJroren. Ilepe4 yxla4ngft Ea otrpaBr(y 3 Houqm lpoÀoJrbrrbrx rroJro-
leH IIpOtryCHaIoT lIepes paCIIOJIO?fieHHbIe [epueHAI4KyJIfl pEO OCI4 onpaBKIt
gyroo6paanble qeJlr4 2. Ha uognrantnoft naperHe 5 ycranoBJrerrbr orrerlr4arrb-
Ebre BaxBarËr rr nJrarrruaft1a 4 AJrfl paAr4aJrnnoii o6lrornra (oupanHa ue-
nognuxna).,{nn uporxrr4Barrr{ff r{ ynrra4ntr oqepe4uoro rrpoAoJrr,Horo
cJrofl Kaperxa lroAaercn n HpaûHee JreBoe rroJroffierrr,re, BaxBarbrBaer
troJrorna rr orlleBlfiaer n Hpafraee ûpaBoe rloJloxterrr4e. Vnoxeuunre
IIoJIoTEa SaKpenJrflroTcfi rro KoHqaM o6uotnoù. Sarerrt rra BaKperlJrerrrrble
IroJrorna Hanocr4Tcfl crrrrpaJlr,rraff HaMorHa creKJroJreHT. 3ro uporacxoÀrrr
aa cqer Bparqeur{fl u.lanruaitdnr c fiaryrrrnaMrr Bor(pyr onpaBnrr rr oÀHo-
BpeMerrEolo nepeMeqeHr/rfl fiaperKtr. ftarymnu cna6rnellr,r ctrerdrraJrb-
EbrMr.r ropMoBaME o peryJrr.rpyeMÉrM Har.srneurreM n cuoco6srr paaBopa-
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qr4BaTbcfi I,I caMoycTaHaBJII4BaTbC.E IIOA HyrItHÊIM yTJIOM 3a CqeT EaTfl?fie-
EU.fl JIEET.

ltonlrsecrso pa4rraJr],Ho HâMarÉrBaeMbrx Bâ oArIH rrpoxoA cJIoeB Ba-
BtrcI{T or norr4qecrBa Karyltrex na unanmaft6e, aoropbre ycranoBJrerhr

AJrfl HaMorr(r4 orrpeAeJreunoii rpydrr"
flpuno4 AJIfl Bpaqenus nranuaft6rr
ycTaHoBJreH HelrocpeÂcrBerrHo Ha
no4olrrxnoli Haperfie, a npnno4 7
ÀJrfl rrepeÂB!1?r{eHr{ff Kaperr(r.r saHpe-
trJreH Ea craHrrue crauna. Vnasan-
HLIe IpI{BOÀbI IIM0IOT BapIIaTOpbI II

MOIyT 6r,rrr orperyJrr4poBâHr,r rra He-
o6xograurrii urar ourapanrnoii na-
Morr{fi m cnopocrr, HaMorntr, Ha
npanofi orrope r{Meercrr upuno4 6,
odectre.trlsaronlr,rfi uoBopaqtrBagr,re
onpaBxrr Fa Her(oropuù yror rocJre
Halr{Aoro npoAoJrr,Ho-troIIepeqHoro
cros. 3ro ÂeJraercfl [Jrfl Toro, qro6n
cTbrKrr npoÀoJrbrrbrx rroJroTeH Ire co-
BAaBaJrrr HepâBrroMeprrocreii B crpyn-
rype crer{JrorrJracrraxosori rpy6nr,
currxarctrIr4x ee flporrnocrr,, I{onr,rse-
CTBO rroBT0p.fleMbrx r{r,rRJIoB rr r,rx oqe-
peArrocTb SaBrrcJrT oT Arralrerpa,
roJrqr4nbr creHr(rl rr rpe6yelrux
npoqHocruhrx caoùcrs rpy6rr.

Hau6onee ilrrpono rrpurrenfl rcrcn
cratrr(r{ AJr-fl HaMorxra rpy6 lra ?r(ry-
roB tro Mor(poMy MeroÂy (pnc. IX.13).
Ilpunog crauna Molr{er pacrroJra-
rarbc.É KaK B rrepeÂHefi 6a6ne 1,
ran rI r aa4neù 6a6He 4. Onpaoxa 5
upr4 BpaqeEûvr c BaAaHHbrM qrrcJroM
o6oporon rraMarbrBaer JreHTy, co-
cToflqylo 143 HeHorop oto TroJrrr-
qeCTBa CTêHJIOX{TyTOB, ÂBI/rffiyIIII{xCrI
c r(aryruer nognurxuofi xaperxu 2.
flepe4 nauorxorî Ha orrpaBKy rr{ryrbr
nponr{TbrBaroTc.ff B BaEEe co cBfl3y-
roquu 3.

Onoprr crauKa cMoHTrrpoBarrbr
Ea crreqtraJlr,uoit cnapuoii paue 6.
flprano4 nognlrrnuorî xaperr{r4 Haxo-
AtrTctr HerrocpeÀcTBeHHo r{a ee paMe.
Snexrprauecxa-rr cr{Hxpour4aaqr{fl ne-
peMeqerrr4ff HaperRrr r4 BpaqeHr,r.Ê
orlpaBna, a rar(xre Harrrqlle sy6uarorî
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Puc. IX.13, CtanoH Âln
rraMorr{rr rpy6 na orenJro-
}r(ryroB MoKpr,rM crloco-
6olr:
-z - rrepe[,Hff.a 6a6xa; 2 -
H a D e T H a ;  J _ B A E H A ;  4 -
sanHn.s  6a6} ra ;  5 -onpa-
B H a ; 6 - p a M a ;  7 - n y r b l
yrlpaBJreÈnt.



peùHr.r, c
IIOSBOJI'IET

KOrOpOfi 3arlerrJr.flerc.fl BeÂyqafl rnecrepE.ff rrpr,rBoAa (aperr(rr,
o6ecuequrr c Aocrarorruoii roqnocrbro BaÂar{Hyro crpynrypy

rraMornr4. flynr,r 7 g,r'n
ynpaB Jrer{r{fl ÂBr{ x{eHr{eM Ha_

(o I peTKr{ SaKperrJreH KolrcoJrbHo

b{9llf:] r4 ÀBrrE{ercrr BMecre c Ha-----l-]t flt lt perHor,î. .l.axoii 
craHon: Iq l l l l  l -11 l l

_14_lll ll_ ll ilosBoJrfler ocyrqecrBJrflrË
_Pl_]l!l ll torrr,Ho ' 

cnr4parrbrryrc rrrrv.
2-=lllll ll palr.raJrbrryrc (xomqenyrc)

EaMorKy. flocre rraMorntrr
no Mor{poMy Merogy rpy6rr
c onpaBHaMr{ rroMeqaroTcfl
B IroJrr4Mepr,rSaqr4olrHyro
Ileqb, rAe oHr4 rrpoxoÀflT
rrpouecc replroo6pa6orru
tro SaAarrlroMy pe?fir4My, a
otrpaBHr{ saTeM Bhrrrpecco-
BbIBAIOTC,fi.

Cxeua craur(a AJrfl Ha-
Mornu BaMnuyrbrx o6ono-
qeH [peÀcraBJreHa Ea p[c.
IX.14. Bseurue oH MaJro
OTJII4qAETC,fi OT CîAIIKOB trJI.E
cnupannuoft uauorxr.r rpy6.
B cranlrne 7 pacno;roxen
rrpr{BoA ÂJrfl Bpaq,eEr4n
onpaBxr4 I ra nepe4uaxrer{rrg
fiaperor( 6. Haryurnu 5 c :arr-
TtrM'vI I4JII4 ?firyTaMr4 ocHa-
qeHbI cneur{aJrbrrbrMrr Top-
MOBaMr4 rr ycTaHoBJreHbr Ha
rnnyJrffpHr4xax 2 u 4. Hurr
IIOÂ OrrpeAeJreHrrbrM HaTfl-
?(eHrreM llpoxoAprT qepeS
Bar{Hy 3 co cnaayrcrq,rrM r,i
HaMarbrBaeTcfl Ha onpaBHy.
K Hr{HeMarI{He cra}rna
IIpeA6.EBJr.fi rOTCfi IToBbIIIIeII-
unre rpe6onalrr{fl , trocr(oJrbny
oua .EoJrxtna odecresr4rr
yHJraARy Hrrreù rro reoAe-
SIIqECI(I{M JII4IIIIf lM, TAK,

sro6r,r crenJloMarepnaJr rrg
cnoJrSaJI C OtrpaBHrI U
paBHoMepHo tronpbrBaJr
ee IIoBepxHocTb oT cJros R
CJIOIO.
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Ieouerprax oflpaBor( ranr{x craHKoB (4mrna, Ar{aMerp, xou{urypa-
qun 4nuq) HaxoÀflrcfl n crporoft BaBtrcr4Mocrz or neo6xô4ruofr-crpyn-
Typbr uaMornra. flocne HaMorr(u r[ ûoJlrrMepl4aarlr4r4 crenJrorrJracrr{r(oBol"r
odonoqnlr rleHrpaJrbnbrft nar otrpaBnr,r yÀanaercx. gepea Jrronr.r AoJrlr{Hbr
6urr' y4aleHbr raxrfie ocraJrlur,re AeraJItr orrpannr{. ,{.na uarnrorHra o6ono-
qefi trpuMeH.fl roT ropr4soETaJrbHbre rr BepTr{HaJrr,Hbre cTarrKu.

Henpepuunoe rrpor4aBo4crno rpy6 
-rurorrso 

ocyqecrBr.rrb rrpn coBMe-
qenrru Ha oÀIroM arperare Bcex olepaqraft rexnonorr4qecnoro [poqec-
ca - or HaMornr4 rpydrr Ao ee oHoEqarerbnoit o6pa6orxra. Haudonee
ysKoe Mecro s raxorl TexHoror[qecxor' i qenrr - npoqecc noJrr4Mepr4Ba-
qul[. Brr4elenue ?fie aroro rrpoqecca B orAeJrbrryrc onepâqun Hapynaer
HenpepbrBuocrb rrpor4ano4croa rpy6.

Pnc, IX.l5. Cxeua ropnaonramsoË ycrauoBr{E ArrE
rpy6:
I - orpaBHa; 2, 5 - fiarylnfiui I -Oopcyllfia; 4 - Eltcri 6
reEeparop roftos e!ùcoHofi tracrorht.

rIonyuun pacrrpocrpanerrue Hetrpepr,rBubrii uero4 r4sroroBJrenun rpy6
u npo{uneù rra apMupoBanubrx rrJracrr4noB (rrrero4 tr{nr6epa u Beuqenr).
Sror MeroA orJrr{rraercfl drrcrprrn orBep}r(AeEIIeM TepMopear{Tr{Blrbrx,
B qacruocrrr nonua{rapubrx, cMoJr c rroMoq,bro Bpaqaroqr4xcfl gJrer(TpoAoB,
troAcoegrrneuubrx K rerreparopy sbrconoË qacrorÊr. 9;reHrpo4n Eaxo-
A.trrcfl B Konraxre c Marepr{aJroru n o6ecneqr{Baror oAEoBpeMeEuo Sop-
MoBKy, rroJrrrMepr{sarluro r{ trporfl}r{Ky rpy6. Ilpuueuerrue roxoB sbrcoxoii
qacrorhr rroaBoJrÂer Becrrr trpoqecc orBepx(Aerrrrfl paBrroMepno no sceù
roJrqr{He creHnrl rpy6rr. TaHrau o6pasoM, aJrenrpoÀbr rrrparor poJrb
Hetrpepr,rBunx upeccQopM r.r r4crroJrbayrorcff rre roJrr,Ko gnr o6orpera,
Ho r{ AJrE rpopuonannx.

Vnaaanunru MeroÀoM rraroroBJr.flror rpy6u c BuyrpetrHrrM Ar{aMerpoM
30-1000 ùLùL u rorryrr'noii 1 ,5-20 nn (u BaBrrcrirMocru or 4nauerpa).
Cnopoctr lpor,rgBoAcrna rpy6 aanrrcrrr or Moquocrr{ Marrrlrrrbr r{ Mo}fier
rrpeBr,rlrarb 2 wf nun, ecJlr{ yBerraqrlTb qucJlo reueparopon enconoù
qacToTÉ[.

Cxeua roprraoHralrrnoft ycranoBnrl AJr.É nporraBoAcrBa ftoncrpyx-
rIrIoHEr,Ix 14 raaolrerpour4rlaeMbrx rpy6 npe4craBJreEa Ea ptrc. IX.15.
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Ha ranoù ycranoBxe trporraBo4r,rreJrr,Hocrbro go 3 nf nun Mo?nuo rroJry-
varr rpy6n ÀJrfl ancuJryararlr{rr upr4 ÀaBJrenuv. \o 30 Mu,lwz. Hanonsu-
TeJreM cJryE(rrT rr{aHas cTeKJroJreHra.

Vcranosxa rrMeer cralrr{Hy c HerroABrrxrno ynpellrennoù sa neû
orpanxoË 7 z xarymxa 2 gnn npo4onruoË yrJraÀrfir qelno(farroaoii
JreHTr,r (anrza4reauousrrù cnofi). THanrre crer{JroJrerrrËr yKJraAhrBarorcfl
{opuyrorr\uu ycrpoficrBoM c treper{pbrrrreM rrpr.rMepHo na 10 il.u. Csfl-
Byroqee flo,qaerc.fl Sopcynnaura 3. BoHpyr o[paBr(rr Bpaqarorc.fl ABa
Alrcfia 4, na nax4oM I{B noropbrx ycranoBJrerro rro rrerbrpe xarymxu 5
co crenJroJreHTaMr{. Karyurrra cua6xenrr ropMoBHr,rMlr ycrpoiicrBaMu AJrfl
aBToMarr{qecxoro peryJrl4poBarrrrfl Ear.fl}xenlrfi JIeHTbr, npracuoco6le-
sr.rflMlr grn gnoùnoû npouurxz (o6nruno cMoJraMr{ ÀByx rutroB) u rpu-
cuoco6neuu flv,m Alrfr aBToMarr4qecxoro or)nl{MaHrrfl JreHTbr. Ha xaryrrHn
HaMarr,rBaercs 900 Jl, JreHrbr, qro o6ecneqrrBaer {opuonauue rpy6rr ne-
o6xo4nruoù AJrr{Hbr 6ea npenpaqeur{.r pa6orrr ycranoBr{r{.

,{nx aaueubr r{arymex c JreuraMr{ u qelno{anoM ycrauoBxa o6opy-
ÀoBaua yurrBepcaJrbnbrMr,r noÀaroqrrura ycrpoùcrBaMrr. I{e pacuera BpeMer{r4
paBMorr(rr Karyrrren (a cpe4uerr.r 45 wun) ycranoBxa sa 2 il,ut{ Ao oxoutra-
Irr4.fl JreETr,r Ea Karyruxe BaMeÀJr.fler xo4. Sauena Raryrrren rrpo\tcxoArrr Bo
BpeMff OCTaTTOBnZ B Teqerrr{e 7-2 uutt,, Tanunr odpaaona, Ha BaMerry
Karyrtrert r{ Aocrr4?r{eHr.re ycrauoBr(où pa6oueft cxopocrrlr rpe6yercn 5 nun,.
Itanr4oe tro4arotrIee ycrpoùcrno ocnatrIeno r.rrrÀr4Brr4yaJrÉHbrM âJrenrpo-
ABI{IaTeJIeM, CKOpOCTT, BpatrtreHr4g KOToporo crrHxpoHr4srrpyerc.fi E.Trer(TpoE-
rrr,IM rrprrcnoco6nenraelr co cnopocrbro ÀBr{}r{eur4.fl BbrxoÀflrqeù rpy6rr.
flpra aaueue nam4oii r(aryrrrnr( Har.fl'r(errr4e Jreurbr peryJrr4pyrcT.

B ycrauonne r{Meercrr ycrpoficreo 4nn (foprvroaaHtrrff , troJrrrMepusar{rrrl
Ir rlpors)nxu rpy6r,r, cocronlr{ee rrg lrecnoJrr,nr4x trap poJrrrnoB 6, noropr,re
fiBJrflrorcfl oÂHoBpeMeEHo aJrer(rpoÀaMrr reueparopa 7 roxos sÉrconofi
qacrorbr. flpo{uns poJrrrna orreprren rro Àyre onpy}r{Hocru. ,{,nx yMenb-
rnenrr.fi cnopocrrr cxoJrb)fieurrfl poJrl,rfta uo tpy6e ero InaroroBJr.flIor rra
na6opurrx Ar{cKoB (cna. ceuenrae A -,4). IIpu trpotraBoAcrne rpyd 4na-
MerpoM 30-60 JwM ficnoilbayror qerÉrpe reueparopa 7 rraoq,uocrbrc no
L nem Ham4rrù. B ycranonHe trMeercfl rrpeÂBapr,rrerrnnû rro4orpeBareJrb
MoqHocrbrc 2 rcem.

Iotona.s rpy6a Hetrpepr,rBHo trpoABrrraerc.fl noÀaroqrrM rrpr4crroco6re-
EtreM c ÀByMff qOII.EMI4, IIpIIBOÀflqI{M\r B ABI4I}I{OEI{0 lloltpbltrre pe3raUOii
V-o6paanr,re yilopbr, cxurMarcrr{tre rpy6y u o6ecnesr,rBaloulrle ABtr]r{egr{e.
Cxopocrn nprrBoAa pery"rr4pyeîc.E B ornorrreumu t : 16, npu DroM BbrxoA
roroBoft rpy6rr trporrcxo4r4r co cropocrbto 0,25-4 nf uuu,. Tpy6rr orpe-
Barorcn Ea xoAy. ,{;ruua pearil.r peryJrtrpyercn. Orpesauune rpy6u uo-
rraAaror Ea croJr-poJrbrarrr ÂJrfl ÂaJrbueùrneù rpancrroprr,rpoBnr4.

,{rr o6ecnerrenufl HerrpepbrBuoù pa6ornr ranrrx ycrarroBoK rpe6yrorcn
Bnasurerbnr,re Balracr{ HaMarbrBaeMbrx Mareprranos. 3ro BJIeqer ga co6ofi
yBer[qenr,re ÂrraMerpa r(arymefi rr rracryro r4x BaMeffy. Paapa6orauuar
crrcreMa (puc. IX. 16) ornuuaercff reM, rrro Karyrrrxr4 c MarepuaJroM lr trpo-
III,ITOqHLIe BaHHITI ÀJIfi IIpOAOJII'HbIX I{ paAIIaJIbIILIX CJIOeB MâTepI,IaJIa
ycrarraBJruBarorc.fl Ire Boxpyr rraroraBJrrrBaeuoft rpy6r,r, a B cropoue. An"
IIpOAOJIbHbIX CJTOeB I{CtrOJIb3yeTo.fl CV CTeMa OTr{JIOrrflrorqr4X pOJrrdnOB,
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KOTOpble IIOBBoJtflIoT yJIOII$4Tb MarepllaJI BAOJIr, OCI{ OIIpaBRIlr. Ang
HaMornu paAIraJrr,Hhrx (crurparurux) cJroeB rlprrMerrflercff crrer{IlaJrË-
Haff nranruaùda rrana 6enucbero ltoJleca' oxBarr,rBaroiltran onpanHy)'
Bparqaacr Bonpyr HenoABtr?nnoii onpanxn 4, uanuraft6a 3 Bnasaile
IraMarr,lBaer (Haxaunnnaet) na cBoeM Hapy)ltlroM Ar.raMerpe (cocrae.neunou
rrB Bpaqaxlqrrxcff ponuxon)
JreHTy, nporrr4TarrHyro s nauue 2
co clronoù, a BareM l,raHyrpr[
rrepeS oAr4rr I,r3 3rr{x poJrr4KoB
pacxoÂyeT JIeHry rr HaMaTbrBaeT
ee Ha troBepxHocrb oIrpaBKr{.
O6paaoaanrurafics na BHerxHeM
ArraMerpe uranlrafi6nr aarrac
Jrelrrbr neo6xo4lrna [pr{ BaMeHe
Karylrrr(rr 7 co crer(JroMare-
pr.raJroM.

Bnnycnaercfl rpr4 rrlrropaa- " '4

uepa o6opyAoBaurrfl AJI.E rlpo- prc. IX.l6. Cxeua ycrpoflcrna gta Eerrpe-
rr3BoAcrBa rpy6 neupepblBHbrM pr,rnnoft lraMornû paAEanr,Eblx cnoer rpy6nr:
ùIeTOAOM: AuaMeTpoM 40-250; i - HâTymna; s - BaHHa; 3 - lJranEafioa; 4 -

250-600 u 600-1000 nw, c orpaBnâ'

paanuunofi rolulraHoil creHxr{.
Vcranosxu rIJrE rraroroBJlelrr4fl I4B crexJrotrJlacrr{noB rpy6 u Apyrl4x

npo{unruux ua4euuù (mae;r.lepon, raBpoB, yroJrnoB ra r. A.) MeroAoM
uporfllr{nlr rroaBoJr.flror ocyilIecrBr.rrË lrelpepbrBroe rIpol4sBoAcrBo. Iloly-
qelrubre uporRmHoii upo{untnrre IrBÂeJrrrfl o6na4aror rloBbrllr-eurroft xecr-
I(OCrbIo npra uaru6e u yciofiuunocrblo rrpl{ oceBoM c}I(arr{r{. 3rr,l csoùcrna

Puc. IX.17. Vcrasosra gnx $opruonauur rpy6 u upo(frneû npo.
rsxnoft:
I - 6o6trn6r; 2 - raMepa; 3 - HanpaBJl.fftoqee ycrpoficrBoi 4 - BaEEa; 5 -
npoôuntrpyroqee ycrpoftcrBo; 6, 7 - fle']À; I - oxra'I(naloqafi fiaMepa; 9 -
nporaxuofi MexaHI{3M; I0 - pe,I|ytrIee ycrpoftcrDo; I-l - cterra,It'

upo$u.rr,rue rra4eJrafl rroJryqaror Ba crler oprrerrraqrrrr crer(JIoBoJroFiHI{-
cToro MaTepr,IaJra B HanpaBJreIIrrI[ ocl( rr3ÀeJrrr.fl.

VcranorHa, npeÀcrâBJreurra.fl Ira prrc. IX.77, ilpe4naauaqeua ÀrIfl
upouabo4crna crepxueii KpyrJIoro cuJrolrruoro ceqenrr.fl Ar4aMerpoM
ao 20 ,nn, rpy6 ÂrraMerpoM go 40 at'n u npoSuneù c Eapyx{IrbrMrr paaMe-
pauu 40 x 40 ww. flpouanogureJlr,Hocrb ee nplt I4BroroBJreHLr[ Hpyr-
Jrbrx crep?fiHeii c HapyH{I{brM ArraNlerporu {0 Mr't paF.r'a B0 norouunu
MerpaM n I u. florpe6raeuafl rlerblpbMs arperaraMr{ MotrIHocrb cocraB-
nner 23 nem.
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_vcraqnsxa pa6oraer cJreÀyroqr,rM o6paaou. ?Itryrnr crenJroBoJron'a
c 606ns -2, no4cyuruBarorcrr B HaMepe 2 ra aarerrr 

"o-6"panotco 
B uysoK,

rrpoxoÀfl rrepes OrBepcrrr.s B HarrpaBJrflroqeu ycrpoûcrne 3. qucno xtry-
roB B.ilyqKe no46upaercfi B BaBrrcr{Mocrr.r or paàrtrepa ra uposuux raaÀe-
nrEa. flponrarausrrfr B Barrge 4 co cnnzyroqrrM ûyqox 'r(ryroB rrpoxo-
Aur rlepe-e upo$ulllpynrqee ycrpoûcrso 5 ra nocrynaer o {opmyroqyp
reqb 0. .JÂecb MareprraJr rrarpeBaercfl, ocao6onrÀaercs or rra6rrrKa css-

Pao. IX.t8. Cxeua nporar(Eoro MexaErBMa:
t - q.eûH:lE EepeÂarra; Z - Ù,1Iler]r:e,, J, 9 - rufiuBbr; 4 _ Bar; 5 _ HarÂEtEoeycq)oficrBo; 6.- Ealr(r.rM'Ére narru; z -'ycrpoftcr:oo dnn periuq'poia'u-iguaopa;' E- I iJrEIroBofi peMeEÉ.

ayrcqero, rfopuyerca ra Harur6pyercs. oHonsareJrbHafl rroJrr4Mepr4sar{rrs
cBÂsyrorqero llporrcxo4r4r B rrequ 7. frpoftgn oxJra]r(Àaroqyro naruepy g,
I{3ÀeJII{e, IlporflrrrBaeMoe Mexarrr4aruou 9, nonaÂaer Ha lrprdcnoco6neslle
Àn.fl pe3Krr 70 u nocryrraer Ha creJrJrax{ 17. @opruyroq"t r4rrcrpyMeEr
ÀJIfl lT 3TOîOBJIEIIV.E TPY6 r,rUEEr IOPI{sOHTAJIbHYIO IIJIOCKOCTb PABT,EMA
rr cocror{r rrB rrapy}fir{ofi sacru- r4 BHyrpeHrrero AopHa. .{,m.rua r4Hcrpy-
MeHra Hecr(oJrr'Ho 6olee 2000 nn. ,{nuna yqacrHa troJrrrMepr{3aqr4r.r
3a qrrr{Jl rrpor.flrrrBaHufi ̂creHJroErryroB cocraBJr.fler 900 uru. cKopocrr,
rrpor.flrr{Baur4fl paBrra 7,2 nluun.

flporanrnoii MexaHrrBM (pzc. IX.18) xaxrgofi illr*rrm ycrarroBxr4 trpeA-
craB"rfler co6où rpancrroprep, cocro.firrlrrii ua xnunonrrx peuueft B u dHlr-
son 3 u 9. Be4yqlre urnrrBbr 3 uacarxenn Ha BaJr 4, nparqanoqraiics or aten-
rpoÀBr4rareJr.fl arepea Bapr4arop, peAynrop rr qernyro [epeÀasy L. Hars._
?ueHr{e peruneit ocyqecrBJrflercfl BrrHroBbrMrl ycrpoftcinauu- 5. Saaop
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Melr{Ày rpanctroprepaMtr peryJrrrpyerc.fi ycrpoùcrBou 7, ycunue Roroporo
rrepeAaerc.fl Ha Halr(rrMnue narHIa 6. Saxsar tr ilpoABr4?r(euve uagenun 2
ocyqecrBJr.fierc.E Ba crler cr4JI rpelrrrfl MeÆ(Ay peMHeM n Eapyxtlioft no-

BepxHocTbrc rr3ÀeJrr{fl .
Vneruseuue paaMepoB npoSlrneft npr{BoAl{r

x nporra6y rro AJrurre B rrpoqecce rraroroBJre-
nug. 3ro o6crogrenrcrBo rlpr{BeJro r( coaAautrro
BeprlrKaJrr,Hbrx rrporslr(HÉIx ycraHoBofi. B lrr4x
yÀaerc.ff 6onee paBlroMepHo pactrpeÂeJrl4rb
cMoJry tro BceMy upo$unro r,raÀeJlr,rfl. Itpoue
TOrO, ytrpoqaercfl r(oHcTpyKqrrff InrIyJIflpEuKa
ra od.nerqaercff ero o6crymunaurae. Cxeua nep-
tlrxanruoir ycrauoBnrr AJr.fl r{BroroBJreur{fi trpo-
tfunr,unrx ua4enaii MeroAoM rrporfl]nnr{ trprrBe-
AeHa Ea puc.  IX.19.

lIa nonrqeo6paeuoro ilnyJr.flplrl4r(a 7 cten-
JrorrrrTr4 rrorraAaroT B HanpaBJIflroudee yctpoft-
ctno 2, BareM B cylrrrJrr,Hyro ueqb 3 tr orryAa
B Baurry 4 co cvtoloii. Banua Jrerno HarroJI-
Hflerc.tr Ir onopolr{H.sercfl. B nrarxneii ee qacrll
IraxoArrrctr neur 5, n xoropoù Haql4naercff rlo-
JIIrMeprtBaqrr.fl fiB4elrutt. B BaBI4cI{MocrIlI or
npo$una nporflrrrBaeMoro rr3AeJrrrfl SIalr'epu
rreqr{ Mo}r{Ho aaMeu.flrb. Or$opuonauutrfi upo-

{unl uocrytraer cepeB {oplryrorque conla 6
B KaMepy rrpeABapr{renrnoù rroJrlrMepr4Bagrtu 7
14 BareM B Bbrcoroqacrorlryro ueqr, B. Huxe sbr-
coHosacrornoft rrequ pacrloJIo]r{ena KaMepa
or(onsateilr,noft ronralreprraaqrrlr 9 u xama6py-
rcqr4e corrJra 10. Tauyqee yctpofictno 11
rroAaer roroBoe rrBAeJrr4e K orpesHoMy yctpofr-
crny 72. Ha aepuaHaJrbrrbrx ycranoBr(ax Morr{Ho
IraroroBJrflrË rraÀeJrlr.E paaMepoM L50-200 nn
B ilo[epequuxe. CHopocrb rrporflrr{Balrug co-
craBJrffer 0,75-3 mfnuu,.

s 4. vcTÀrIoBI(r4 ÂJIfl
IIPOIISBOÂCTBA

' CTEITJIOMATOB' IIJIOCHûX
. \I TOOPIIPOBAHIIbIX

JIIICTOB

. CtexnoMarbr I{ JrrrcrÉr rraroraBJrrr-
BaIOT HetrpepbIBHbIM MeTOAOM Ha cneqIdaJIbHLIX

xonneùepnnx ycrauoBnax. ,[,.nn uoryqeur.{.a rlJlocnr{x rrJrrr BoJlrrrrcrbrx
JIUCTOB rrprrMelrgloTCg lrtryTOBa-E Tr(aHb, CTefiJLflHHafl CeTKa II3 urranellnoû
rrp.fl?r(rr, xoJlcr ua pyd.nenrrx BoJror(oH uJIIlt BoJIonoIr BoBAylrruoË sbil-

rflEtnrr. B fiaqeorBe cBtrayrolqero rrcrroJrbayrorcff nonuaQupunre û.

Puc. IX.19. Cxeua nep-
rnnannuofi ycrauoBnu AJLE
uBroroBJreÉllff upo([nnr-
unrx uagenuft upotxmnoù:
t - IxnyrffpHl.{}i; 2 - sa-
trpaBJr.sloqee ycrpoftcrBo; 3'
5 - n e q u ; 4 - B a r r H a i  6 -
corrilai 7, I - raMepbl troûtr-
MeDt{aailrrt{: I - BblcoKoqa-
crdrnaa neva; Jo - HaflItcpy-
Iorque cotrJla; tl - TfHylrlee
ycrpoficrBo; l2 - orpe3Eoe
ycrpoficrso. -
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ailoKcr{Àrrbre cMoJrr,r. foronrre rrsAeJrrrfl cocroflr rro Becy ua 400/o creRJro-
BoJronnr{croro HarroJlnrrreJrg rr 60% cuonrr.

cyqecrnyror ÀBa rr{ila Houaefiepnrrx ycraHoBon: ÀJrs {oplronanua
Jrr{croB (crexrolruÔepa) c nonepeunôii r{Jrrr npoÀoJruuoii 

"or"ofl. 
cxeua

nouneùepa Arr.rr r4BroroBJr_e_Hrrfl crexrouru{epa ô nonepesnoù nornoii npu-
BeÀeHa lra pIIc. rx.20. vcrarrosxa cocrorar r.ra sopr,ryroqero arperara,
cMoHrrrpoBarrFroro B rro_JrrrMepr4aaquorruoii HaMepe 4. (Doplryroqufi arpe-
rar rrpeAcraBJr.ser co60ft ABa HetrpepbrBrro ABr4?r{yil{[xcfl xounefteia,
odpaaonannbrx ÂByMfl rrapaMrl crr'xporrHo ABr,r'{yrqrrxcr qeneii j, 

'na

Itoropllx SaKperlJrelrbr poJII4nId 2. Crexnononoxnracrlrii xoJrcr trocrrrtraer
c pyJroHa B rrpotrrrrorrHyro BaHrry. Sareu so uadeffiaH"e nprnrna"r"
n poJrr{r(aM trpotrr.rraullrrù xoncr odnraqonrrnaercfr. c ÀByx cropou urrerr-

Prc. IX.20, Cxena rouseftepa gna
c rrouepeqnoft sonnoti:
t, 5 - fiaryûrHu; 2 - poJruHI{; 3 - UeIIui 4

RAMII qEJIJIOSATTA, HOTOPÉIE IIOAAIOTC'I C KATYINEK 1. fIPrA IOCTYTIJIEIII4II
B KAMEPY IPOIIITAHI{T'Iù UANONNUTEJIb qACTIIqHO 3ATBEPAEBAET, IIOCJIEqero porr4xu Sopruyrorqero arperara roSpupyror Jrenry. "Éà 

"p"*, 
opo_qecca roùprapoBaHIrfl npolrcxoArIT onoHqareJrbHafl rroJrr{MepuBar{r4.s JreHTbr.

flo auxo4e JreHrr,r r4B rroJrr4Mepnsaquonuoit r{aMepr,r 
""ài*, 

,{a";roSana
orMaqrrBarorcs r4 rraNrarbrBarorcE Ha HarvrrrKrn 5. ltpolrHl[ rorosoù'soil_
urlcrorî JreHTbr o6peaarorca Ar{cxoBhrMr,r ïo*"*" 6,'uocne .ru"o opo"r-
BoÂr.rrcfl ee HaMorKa n py;ronu Z.

,vnun epc a.nËHa.fl ycra'oB*a. AJr.fl nelpepbrB'oro fr opnaon arrr'.fi cre* Jro-
rur'rQepa _c _npoÂoJrbnoit soruoù noxaaana- Ha prrc. ix.zt. creHlssuuii
Ilryr c 6o6vru 6 nocrynaer B pe*(yrqee ycrporiôrno 5 4na r'MerbseHr.r.fl.
Hapyd.treuubre orpeB*rrr cre*JroBoJIor(Ha naÀaror na 6r,rcrpo Bparqaroq[ecfl
ÀrrcHrr 4 v aa cqer rleHrpo-6emuoii cranrr paa6pu"ru"r"a, u ,"uporrr.
B uuxueù qacrr{ xaonepri .? npoxo4rar neuros''rit nonneiiep g, na uo-
BepxHocrr4 noroporo oceAalor creHJr.flHHr,re BOJTOT(HA.,{ra odecueseHufl
ryqmero ocalr{ÀeHr4tr BOJTOKOH Ua nonneiiepe rr ytrJrorHeHr4fl CJrOff OCeB_
trrrrx BoJro*orr r{B HaMep -/ axcraycrepoM orcacr,rBaercff BosAyX. IIpU 4nZ-?fieHlrr4 rroJrorHa xouneùepa ycrpoùcrno 7 uauocr,rr Hrefi ui oceBrrrr{e or-
peSr(u crexJroBoJroHna.,{anee rroJrorHo Honneùepa c odpaaoaaBrrrr4Mc.fl
Ea HeM creHJlflrrlrbrM xoJrcroM rrocryrraer B BoHlr rÀe rrarpeBaercg
416
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JraMuaMr{ -/-/ 14HÔpaHpacEoro
uBilyqenr4.s. Bareu creH.u.sunrrii
XOJICT HAI(JIAtrbIBAETCfl HA trO-

crynarcqyrc c 6o6uum 9 qe;r-
.noQauonyro Jreury 70 co ctoew
cBfl Syrolqero, rraHeceHlrbrM pa3-
garur,rxolr 8.

I{ouuonenru cBflByroqero
(cuora, ycxoprrreJrr,, f iara-
-uraarop)lroAarorctr clr{arr,rM
tso3ÀyxoM B npoMe)fiyloqHyK)
€Mnocrb 73 u orry4a caMorenoM
rlocryrraror B cMecr4TeJr:. 15
c aJrexrporrprrBoAoM 14. loro-
Ba.fl cMecr, nepeTeKaeT B pac-
xo4nnrft 6auox 72, a BareM
B pasAarqr.rR cBflByroqero.
ilocre ynJraÀHr.r crenJrrrHnoro
xoJrcra Ha qelno$anoryro

"rreHTy orr HaKpbrBaerca nropoù
qerro{auonofi leuroii:, noga-
naenroù c 6o6nmw 16.

Torrqraua .rreuTbr Marepr.r-
a Jr a peryJrrr pyerc.fl s anra.avru 7 7 .
Jleura MareprraJra npoxoAr.rr
IIe?fiAy BaJrHaMr4r -/8, odecue-
xII{BaIO{ITIMLI BbIII{I4MAHI{e fty-

ablpLItoB BOsAyxa, m IxrrpI/I-
TeJrbHrrMI{ BairI[KaMI[ 7 9, nocte
qelo oHa nocTyrraeT B ycrpor-r-
crBo ÀJr.fl Soplronauun rr ren..
;rosoù o6pa6ornu. (Doprr.rona-
HIIe IIpOrrsBoÀr.rTc.fr rrp[ IIo-
Morr{r{ 6apa6auoa 20. [tn r.pe-
nytrpelfiAeHrrfl o6paaonanun
cRJraAon ([opuonanue rrporra-
BOAr{rCfl IrocJreÀoBareJrbrro:
BHarraJre {opruyrorca cpeÂHrre
BoJrHbr, aareM xpai;lrme (trptr
reMrreparype 120-150'C).
IIpu {opuoBaurrr4 rrJrocxr{x Jrrr-
croB upoQlurlrpoBaHHbre BaJr-
firI SaMeHflIOTCfl IJranHI{MrL
B xauepe 27 ocyqecrBJrflercfl
rroJrr{Mepr43arlrrff JreHrbr, a B Ay-
nresofi KaMepe 22 - ee oxJrax{-
geuze. flporfl rlrBaEr4e or{opuo-
rauuoit Jrerrrbr o6ecnesunaercg

27 Baxa} r5B7
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cABoeHHbrMr4 peBrruoBbrMr.r rpârrc[oprepaMrr 23, npuuopaMbrMr{ Bo Bpa-
rqeurre or o6qero c {opiuonoqrrbrMrl BaJrr(aMrrt lrpr.rBoÀa. ,{ucronrre
uor.u 24 o6peaarot HpoMnrl nrabros. Ans trofiepeqHoro paapeaarrrrfi
JrncroB rrpeguasuarreno ycrpoùcroo 25. Orpeaaunbre Jrr{crbr orBoAflrcfi
ycnopflroqrrMrl poJrrrxamu 26.
' Ocnoeuoù .racrlro ycrauoBr{rr .flBJrffercrr Soprr.ronounoe ycrpoiicrno

(puc. IX.22). Oopruyrorqrarî 6apa6au ycrpoùcrna cocror,rr rrc r,ara 4
r4 KoprrycoB 2 a 3, H noropbrM B rroÀrnr,rluunax 5 KpenfiTc.g r.:raÂKr{e
n npo(fu;rrubre BaJrntr 6 u 7. Bepxnraù 6apa6an rrMeer qerbrpe npo{nnt-
Hr,rx BaJrKa 7 u ogvy rna4xnii BâJroK 6, a nnmnraii 6apa6an - arerr,rpe
rJra4r(rrx BaJrHq r4 oÀr.rn npo{ranlnnrii. B nonaaaurroM rra plrcyufie lroiro-

A . A

Pr.c. 1X.22, (Dopuonouuoe ycrpoftcrno 6apa6anuoro tuua:
J - pyr(oETKa; 2, 3 - Hopfiyca; 4 - Bafl; 5 - ûoÂmrErûrR; 6, | - BaJrr{II,

'fier{r{r/r ycrarroBJreErr 6apa6anu Ana Sopruonanlrr ro{prapoBaHrroro crefi-
JrorrJlacrr{fia. Ans {oplronauu.rr rJraÂr(r4x JrtrcroB 6apa6arnr noBopaqu-
Barorc.fl raxrrM o6paaou, qro6n rJra4nrre BaJrnu craJrrr Apyr lporrrB Àpyra-
flonopor 6apa6anon ocyrqecrBJrflerc.fl lrBMeHeHrreM troJrorr(enlrfl xopnyca 2
c floMoq,bro pyHoxrxu -/.

Boree trporraBo,qr{TeJrËrrag ycranoBna, Koropâ.a nogBoJlfler r.raroro-
BJIflrr, U3ÀeJrr4.fl HopUroodpaBEoro r4 Apyrrrx ceuenuff, rrMeeT {opllonov-
uoe ycrpoùcrBo, orJrtrquoe or pauee paccMorpeuur,rx. B rreM A.TIfl npo-
Qlunponanra.a crexJrorrJracrrrxa BM€cro Sopuyrotr\rx 6apadanoB npeÂy-
cMoTpeIIo HecKoJrr,Ko pflAoB TpyorlaTÉrx peilreTon, ycTaEaBJrIrBaeMbrx
trocJreAoBareJrbrro oArra 3a gpyroft.

B sarfiroqertre neo6xo4uMo orMerr{rb, qro rroJrr4aôrrpubre rr Àpyrrle
cMoJrbr ronc[rrEbrr a MeJrHa.E IrbrJIb, BoBEr{HaIonIafl rrprr uexanuqecroft
o6padorxe crenJrotrJracrr4IroB, Morr(er BbrBBarË 6onegurl nblxareJrbur,rx
uyrefi r( Ro)nrr. floarolry flptr repepadorHe crefiJrorrJracrrrrnoB B rraAeJrr4.fl
Eylr(Ho crporo co6tro4arn trpaBrrJra rexHr4Krr 6eaouacgocTr{ r[ caHrrrap]rbre
EOpMbr.
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f{.onuqecrno BpeÂHbrx rrprrMeceft, coÀep)fiaqrlxcfl B BoB4yxe pa6oqnx
noNrelqerlr4ii, Ire AoJIlriHo rrpeBLIrnaTE IIpcÂeJrE rlo AouycTr.rMble KoHqeHTpa-
quu. flpu Soprrronauuv.trs1emlrTr MeroAoM HarrbrJreurr.E rroMeqenrle ÀoJr?nuo
6rrtr rancroJrrrpoBauo û o6ecleseuo trprrroquo-Bbrr.fl?nuoii BerrrrlJrflqrrefi.
Pa6oru llo cMelrrenr.rro cMoJrbr c orBep4r{TeJrflMrr Heo6xoArrMo rrpoBo4arr,
B pesrrrroBr,rx ilepqaTHax, B pecrurpaTopax u trpr{ padorarorqeft seur[ns-
quu. B padosux rroMeuleHrrgx AoJrlnHbr r{Merr,cfl yrJreKucJrr,re orrreryrrlr[-
renu, acdecToBr,re oAeflJra I{ IrecoH.

IIpu o6c;ry'firrBaHrr[ odopy4onanur ueo6xo4rrMo trpeAeJrr,Ho orparrr{-
qrrrr, Korrraxr padoraroqr4x co cB.rrayroqrrMr4 rr ÀpyrrrMrr KoMrrorrenTaMtr
r(oMrroarrrlr{u. V o6opyÀoBaHr4ff B Mecrax Br,rAeJlerrr4fl rrapoB HeodxoÂrrMo
ycraHaBJrr4Barb craqr4oHapr{bre actrr4prrpyeMrùe yHphrrr4fl .

JI TT TEPATY PA

B . [ t . 3 a B r o
nûacrErlecRllx Macc,

E . f . M a x a p
U3 ClERJTOIIJIACTEKOB.
1964.

M . f . I I a p E e
<Mamnnocrpoenneu,

p oguufr, Mexaunlaqnn u aBroMarr,rBaqr{E nepepa6orna
tr{ag. <Mamuuocrpoerrer, 1970.

rr E c n u ù n gp., O6opygonanue AJrE trporraBoÀcrBa uagenuË.
C6. < 3 apy6exuoe o6opygonaatre AJrff nepep a6ornr,r rrJracrMacc)),

c, Pacuer rr RolrcrpyrrpoBarrtre EaMoroqubrx crarnoa, tr{eg.
{965.



TJIABA X

oBoPyÀoBAHITE trJrfl CBApltrI Lr HAHECEHT,{fl
TIOKPbITI4T

S I. KJIACCI,IOUIIAIIITfl METONOB CBAPITtr
r,I oC0BDHHOCTT{ OBOPyIOBÀHI,Ifl

Cnapxa rae4elraii lrJrrir BaroroBoK r,{B [Jracrr{qecnr{x Macc -
TexEoJlorr4rrecxraii IIpoqecc o6paaonaura.fl npoqHoro, rrJrorHoro HepaSbeM-
Horo coe4r,rncHr{fl. flpoqeccu cBapfirr MoE{Ho paBAeJrr{T}, na glr{syauou-
urre (npoucxoÂrrrqrre uo4 geiic:ruleM relJra r4Jra coBMecrnoro rôficrnras
rerrJra r4 pacrBoprrreln) u xrrMr/rqecKrre (upoucxo4nrqr4e rroÀ geiicrnraell.
xl{MuqecKr,r aKTnBH6Ix seuecirn).

.{u$Syaraonua.fl cBapxa Âocrr4raercs B peayJrr,rare BaarrMrroro qu$-
$yauouuoro fiporrrdnHoBerr]4fl MoJreHyJr coe4rrHfleMr,rx MâTepr.raJloB B BoHe.
Horrranra. [nn ocyrqecrBJreHr4fl npoqecca cBapr{n neo6xô4rauo o6ecue*
qIITb aHTr4Brroe ABr{}r(eHr4e MaKpor\,roJrer(yJr lrrur ux oTAeJrr,Hbrx yqacTnoB-
0ro gocruraercfl yBeJrr4qeHrreM nnyrpeuneit aneprrrrr MoJreHyJr nyreM r4x
HarpeBaHr{.fl l.rura ocnad.ireur4fl Me?r(MoJrexyJrflplroro BBal4MoAerîcrBr.r.s sne-
Àelrr{eM pacTBopl,rTeJr.tr B BOHy CBapr{rr.

XuM[secxafl cBapr(a Aocrr.rraercf rryreM BBeAeHrl.a B BoHy ]roETaHToB
xI4Mr{secHrf aHTr.rBHoro (no orHorueHI4}o H coeÂtr HReNr[,rv lrareprra,ralt)
BeIrIecrBa. flpll arorr,r rrpoucxoArlrr xr4Musecroe naalrno4ericrBue coeArrrrfle-
MbIx MareprraJroB (n ocuonnoM peaxrotrJracror).

Hara6onee ilup oKo pacnpocrpanerrbr rrp oqeccu 4lrssyaraonno fi rerrJr o-
noù cuapnra (xapaxrepubre Arrfl repMorrJracron). flpu cBapxe coeÀr.rnrreMbre
IIOBepXHOCTT4 HarpeBaroTcE 14 BareM coBMeu{arorc.fl rroA AaBJreHr4eM,
noropoe rrpr{n.rra4r,rBaercfl B Terrenr,re BaAaHHoro BpeMeHrr. flpouuocrn
cBapHoIo coeÂrrHeHr4fi orrpeÂeJrtreTcÊ cTerreHblo rrpoxo?fiAeHr{g IIpo-
qecca 4lr{{yar{oHrroro rrpouunlroBeHrr.fl MoJreHyrr rrrrrr orÀeJrrubrx yqacr-
r(oB MoJreKyJr cBapr{BaeMbrx DrareprraJroB. llpu aroru Mo}r(Eo Br,rÂeJrr4Tb
ABa aratra: ueprr,rii ararl, rpoxogxlqrari IIpar(TrrrrecHrr MrHoBerrHo, cocrorrrr
B peaJIrrBaIIuvr cuJr Mex{MoJrenyirfpuoro BBarrMoÀe.ftcrBrrfi rro rloBepx-
Hocrr{ nolrranTa; nropofi aratl, flporexaroquit Bo BpeMeHr{, Baxrrosaerc.E
n 4u{{yaru MoJreKyJr rriltr lrx orAeJrbHbrx yqacrKoB qepe3 lloBepxHocrb
f iOHTAKTA.

OcuosurrM[ {anropanra, orrpeÀeJr.flroqr{Mrr npoqecc cBapnr4 rrJracr-
Macc, .fiBJrflroTc.fl TeMtrepaTypa, AaBJrerrr{e, a TaK?fle AJrr4TeJrËEocTb.JrpI/I-
JIO?(EHII.fl ,4 AB JIEHI4'I.

Cnapuraeuocrb rroJrrrMepoB nporrcxoÀr,IT TeM Jryqrrre, qeM BÉr[re ren-
treparypa coeÀr{HfleMr,rx rroBepxuocrefi (noueuuo, B rrpeAeJrax repMocra-
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AAB JIEHIIfi HETIOCPEACTBEIIEO B JIII.A-

er rra trpoqHocTb cBapHoro co-
e4rrrreHr{.ff, rax r(an gu{{yaur
CBapI{BaeMLIx MaTepI4aJIOB IIpO-
TeKaeT BO BpeMeHu.

Cyqecrayrcr cJre4yrorr\Dre Me-
roArù ;ga{Sysuonnoft rerJroBofi
cBapHrir, paSrl[qaroqlllecfl crloco-
6olr uepe4aql{ TerrJra: repMor(ou-
Tarcrrra.g, TepMoI4MrIyJrbCIrAfl ' TO-
KaMr{ BbrcoxoË qacrorbr' yJrËTpa-
SByKOBatr, ra3oBa.ff, pacrrJlaBoM

6r,rnrnocrra nonramepa). flosÉrmeuue reMtreparyphr yBelI{rIr,IBaer rIoA-
Brrxtllocrb MoJrer{yJr I4 rrx orAeJrbHblx yqacrKoB, qro yJryrlffaeT ycJroBIlIF
BaarrMrroro ilpourrnrroBesr.ra. VnenraqeHlre ÀaBJleurr.fl cuocodctnyer 6oilb-
meMy KoHTaRTy cBapl{BaeMbrx rloBepxnocreit vt rroBbrrrlaer HaqecrBo
cBapnr,r. O4uaxo trpr4 cBapxe AaBJreHI4e rre Mo)fier 6rru nonnrueuo qpea-

Meprro, trocr(oJrbKy rrprr ero yBeiluqeEutr BpeMg rrepexoAa llorr4MepoB:
B paBnoBecrroe cocro.flEue yBerr4qr4naerc.s, a aro Molr{er uo4anntr 4ra{-
ifyaraouuyro cûocoduocrb rloJlrtMepa r{ trprrBecrrl K crrr4x{eur{ro npoqHocrn
cBaplrBaeMbrx coeAr4rreHIrû. flp" ycraEoBJreHrrlr BeJrr4qrrrrbr ÂaBJreHu.fl
CBapHI{ cJIeAyeT yqI,ITLIBaTb TaXEte' IITO IIpI( BOBpaCTaHIII4 AaBJIeHI,Ifi pa3-

ilrsrseuEÉrù Marepr.{âJr Mo}fier Bbrrenarb I{B Borrbr cBapxr4 rr ceqexr{e cBapr-
BaeMoro coeÀuHer{rr.fl rlpr[ eroM 6y4er MeH.srbcs. Bperrrn trprrJrorfieErrfl.

Psc. X.t. Cxerua ycrpoËcrBa AnE rep-
MonoEraKTEoË cnapnn:
t, 3 - cBâpuBaeMbre E3ÂeJIqfi; 2 - ycrpotcrBo
[JrÂ EarpeBa cBaptrBaeMbrx troaepxEocret.

IIOJrr4Mepa, TpeHr{eM.
Bce 

-orlle.reunble 
MerOAbI, KpoMe trOCJIeAIIero (OrnOCrrelrgo MaJIOpâC-

rrpocrparregrroro), oulrcbIBalorcfl lrl4Ïfie. Hau6olee trpocrafl' yEIIBep-

caJrr,IIa_E II AOCTyIIHag IABOBafl CBapKa B CBOIO OCepeAb IIOApaSAeJI.freTCfl

IIO TIrtry TStrJIOEOCIITSJIS - ropflsgfr BO3ÀyX, I{IIepTHI'Iit IaB' rASOBbIe

cMecrr, raSollJraMelrnaa (c noMoq,ËIo oTnpbrroro nnalreuu).

[,nn ncex MeroÀoB 4raft{yallounofi rerrroBoft cnapxra xapaxrepuril

ABa Trrrra cBapoqrlhlx IIIBSB - TorIesHbIû lr BaJIuItoBhIù (uonnnrù).

lluorga cBapfia ocyqecrBJrflercfi tro Bceù flirocnocrl'r.

Bu6op Meroga cBap'Kr4 orrpeAeJrflercfl cBoùcrBaMrr MarepuaJra' r(ou-

crpynqraefi cBaprrBaeMbrx r43AeJrr4ft, rpe6onautlfly'r1, rrpeAb_.EBJrrreMbrM[

H CBapHoMy CoeAIrHeIruIo, tr T. A. ocOdOe BHI{MaHtle nplr nnr6ope MeroAa

cJreÀyer yAeJlflrb lrorlpocy flporraBo4rrreJlËrrocrrl cBapoquoro o6opylo-

BAHIIfl.

Paccuorpralr oco6ennocrfi ocuoBnbrx MeroAoB cBapnu ra o6opy,4oua-
IJvfr AIrfl Lrx ocyq,ecTBJleHr{fl.

T e  p u o H o r r T a H r H a f f  c B  a  p a a  s a n J l r o q a e r c f f  B  r r a r p e B e
cBapr{BaeMblx [oBepxHocreft nyreM reIIJIotrepeAaIM Or o6orpenaeMblx
geràreii o6opy4onanvn (puc. X.t). B BaBucr{Mocrrr or Rorrcrpy*rlurr Ha-
rpeBareJrbuoro nprrctroco6nenlr.s r.r ycnonraù cBapfiI4 HapflÂy-c KoEAyr{-
Tr{BHr,rM EArpeBoM Mo}I{eT ocylqecrBJlflTbc.s II OAIIOBpeMeHHËIII HarpeB 3a

CqeT uBilyqenun. 
'fepUOI(OHTaHTHbIù lrero4 npuMell.fleT3fl AJIfi CBapHI{ trJle-

IroK, JrrirCToB, KoHc'r'pyHqI{OHHbIX AeTaJIeIi. Harpen CBapI{BaeIIÉIx ua4ennù,
1 n 3 [poI4BBoÀIIrca ycrporîc1BaMll 2, ocnaqengblMl{ IIaIpeBareJIgMI[.
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B BaBrrcuMocrr4 or Ha'Eaqegrr.fi cBapr{BaeMbrx coeÀr,rlre'r{ii narpe-
BareJrbtrËre oJreMerrrbr Moryr r{Merb BI{A Jlerrrbrr poJrrrnoB, rroJroBbeB.
rlpuxna4nrnaeMoe K 

*cB.1pqB3eMr,r\r rroBepx'ocr.flM ÀaBJreHr{e HaxoAr,rrc.rr
3 rrpeAeJrax 0,05-0,5 Mu,lnz. flocre cnapt u cBap'oe coeÀr{rre'rre oxJra-
)fiÀaercfl rryreM retrJroorÀarM B Or{pyH{aroqyro cpeAy \rlrlr c troNloqbro cIIe_
rlr4an-bHbrx npzcnocodnenuË, ycxop'Ircu{ux Ilpoqecc oxJra]KAeHr4rr.

Mamu sËr ÀJr.fl cB ap*rr MareprraJroB TepMon oHTaKTrrlrM MeroAoM o6rr.ruo
npeAcraBJrflror co60ù cnoeo6paeubre [peccbr, ocgonnoii pa60urai,t opraH
KoropErx -Molr(e?r rroMr4Mo EarpeBaHl4fl, noÀaBarr, MareprraJr .B Bolry
CBAPI(I4. OdqZft BI,IA MAIIII4HbI AJIfl TEPMOITOHTAHTTTOft CU"P*" IIJIEHOSHbIX
MareptraJr_oB_ rrpeAcraBJreH Ea pr{c. x.2, a. cxenaa eroii lramlrllr,r AarraH a  p u c .  X . 2 , 6 .

Puc. X.2. Mamnna AJrs repMonouîanr-
uofr cnapnn trJrerron:
a - o6rqraft nlrg; 6- cxema;
-r - ycrpoùcrBo EJr.E oxJraE{[eH[fi reETrù; Z -
ycrpoitcrBo Erq EarpeBaHrr.s reIITtI; A - [peccy-
Iorr{urr poJruH; 4 - pyHoflrfia ÀJrE peryrr4poBâ_
Hrra ÂaBJreHilr; t - TpaHcrTopTep; 6 - npnBoÂ-
IIOII DOJIIIH.

Ha crauune Ma'onHËI pagMetrIe'br Ko'TpoJrr,Eo-rraMeprrreJrr,Hbre npr4-
6oprr u roJroBr(a c trpeccyrorquM poJrr{KoM 3,-ycunue nprÀ"*" (qanneuue)
Koroporo peryJrr4pyercfl pyr{oflTnofi 4. Marepr{aJr c rroMorqbK) JrerrroqEoro
Tpauctroprepa 5 (na [pr.rBoArrbrx poJrrrxax 6) uo4aercfi n ycrpoficrny
ÀJrs EarpeBanr{.fi JreurËr 2 v nop, rrpeccyrorry,rft ponran J, Ilocne cuapr,u rlra_
TeprraJr oxJra?fiAaercs c rroMoqrro ycrpoitcrsa -/.

cxenra repMono'ranruofi caapoùnofi Mârrrr4r'br AJrff trporrBBoAcrBa ap-
MI{POBAIItrbIX IUJIAHTOB IIPI,IBEÀEHA IIA PIIC. X.3. C NOMONIbIO AJIEKTPI{-
qecHoro HarpeBareJr.E cotrporrrBJreEr.r.s 6 reuneparypa HaftoHe-ruuKa 5
ÀoBoAr.rrcfl AO aa,4anuofi BeiluqlrHbr. coupuxacaacr c Marepr4aJroM
IrrJranra 3, o4eroro na onpanHy 4, u apv:r_pyrcnryrM nnurep"uoo, Z, :rra-
xolreqHr{.ï 5 paaorpenaer ux, a BareM nplr}I{ur,ruoii poJrr{H lbcyqecrnnaer
n.rrotur,rft KOHTaKT arr{x MareprraJroB.

B  c n y u a e  r e p M o r r M t r y r r c n o f t  c B a p K r . r  p a a o r p e B  c B a -
PI{BAEMbIX BATOÎOBOK IIPOIISBOAIITC,fi TCIIJIOBbIM I,IMNYJIbCOM 6ONIUTOft
BeJrrrrMEbr. Sror nrero4 sHAqr,rreilr,Ho uureucra{uqupyet Ilpoqecc Harpe-
BAEI{fl CBAPITBACMËIX IIOBEPXHOCTEfi. B TEPMOIIMIIYJIbCIIbIX MAIIII{IIAX EA-
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rpeBaeTcfl MeTaJIJIIIqeCI{afl JIeHTA C BbICOIttrM OMIIIIeCHI4M COtrpOTIIBJIe-

Er,reM. flpoxo4srry{ft rro Hefi ToK 6oilr,uofi senl{suuÉù rrprrBoÂr{T K BoBrrI{R-
EOBeHrrrc TenJroBoro r4MrryJlr,ca, HoTopr,rii trepeAaeTcfl cBapIrlBaeMbIM trO-
BepxEocrflM

Puc. X.3. Cxeua uaurunu
[Jrfi Tepuor(onraHruofr cnap-
Kn apMrrpoBâHrrbrx trJIelroR:

-l -poJrux; 2 - apMr,rpyrorquû
MaTePr4aJr; 3 -InJrar{f; 4 -
oIIpaBHa; 5 - HaftoHerrHfifi; 6 -

narpeBaTeJr6.

Cxelra Marlrrlrbr AJIn repMorlrMrryJrr,cEofi cBapar4 nJracrMacc rronaaaEa
Ha pr{c. X.4. CnapuBaeMbre Marepr4aJrbr 4'noueqaror Me}r{Ày croJroM .'
r{ BepxHr{M cBapoqHÉrM âJreKTpoAoM .?. flpu Ha?r(arrrr{ Ha pbrqar 6 sxrro-.
qaerc.E BbrcoHooMHoe coilporrrBJreHrire B SJreKTpoAe 3. trIaonrapoBaHEbrii or
cBaprrBaeMbrx MaTepr,raJroB repMocroftxoft npoHJra,4noft 2 anexrpo4 3
6ucrpo HarpeBaerc.s. f lpumarue
aJreKrpoÂa peryJrr.rpyercfl upyxu.r-
noft 7. flpu uaxarrrr4 rra pbrsar 6
Ea 9JreKTpoA noÂaeTcfl lrarrpfl)fiellrre.
O4uonpeueuuo c arr,rM Eâqrruaer
4eùcrnonarb peJre, c rroMon{bro Ko-
TOpOTO UO rrcTeqeErrr{ saAaHHOrO
BpeMeHr{ Hanp.fl ?r(eHrre oTI(JrloqaeTcs.

Ha puc. X.5 [prrBe4eua cxeMa
repMor4Mny.nucHoù cBapxr{ rpydnnrx
coe4rauenuit. Ha KoHeq rpy6u I
HaMarr'rBaror HarpeBaTeJrr, B Br{Ae ronrofi lpoBoJronrr 2 roJlqllnofi 0,L nu
c [raroM '1.-t,5 nn. l{.oneg rpy6u 1 norlteq,aror B rrpe,qBaprdreJlblro paa-
BarrbrloBannyro tpy6y 3. Sarerrr rro4anr r{MrryJrbc rofia Ha HarpeBa--
TeJrb, Curaparr Har(aJrfercfl, pactrJraBJIfler coeArrHfleMËrù MareprraJl
ra cnapranaer KoHrIr,r rpy6. flocne cBapnrt RoErIbr crII4paJILt o6peaarot'
(na cxeue He nonaBârrbr).

I I pu  ab rc  o  K  oq  ac  r  o  t no  f t  cB  a .p  K  e  Ea rpeBa l rue  4e ra leË ,
ocytrIecTBJrfleTc.fl 3a cqeT AuSileHTpuqecfir,rx'noTepË B cBaprrBaeMbrx Ma-
reprraJrax. flpra aronr retrJro reHepupyeTcfl rro BceMy o6leuy Marepr{aJla'.
rreM Aocrrrraerc.fl paBrrouepurrii ero nporpeB rro Bceft ToJrqrrÉe. Bperla
paSotpeBa MaTepr,raJra saBrrcr4T oT ArrgJreKTpl,rqecKux lroTepb ero, BeJrIiI-
quHÉI TerrJroBblx rroTepb, Eanp.gEteEfifr v rracToTbl ToKa.

Puc. X.4. Cxeua uamugrù AJIS
repMouMtryJrlcnoft cnapnu:
-t - npyI{IIHa; 2 - ItpoHraEfia;,3 -
âJreHTpo[; 4-cBapr,IBaeMhrû MaTe-
pûaù; 5 - croJr; 6 - pbrlar; 7 -
Itp}')r{r4Hâ.

Prc. X.5. Cxeua tepuouuny;rrcnoft
cnapru rpy6:
r, t - coeÂaHÂel6re rpy6bl; 2 - HarpeBa-
reurnnfi oreMegr.

&
rTris
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Pacqer reMrreparypbr, Ao r(oropoii narpeoaercfl Marepr4aJr rrprr Bbrro-
.rtoqacrorrroft cnapHe, ÀoJrlr{eu frrrrr,rBarr, rerr.rro, reHepr4pyeMoe B Ma-
^reptraJre, u rrorepr{ rerrJra B onpyffiaroqyrc cpe4y. O4nuu uB ùanropoB,
BJrI4.flIOrqr4X Ha BeJlr4rrr4Hbr rr0Tepb TerrJra, .rrBJl.fleTcff lerrJrorlepeAaqa oT
.HalpeTbrx SaIoToBoK K gJreKTpoAaM.

. OcnonnnrM rrper4MyqecrBoM Br,rcoftoqacrorsoù cBapnrr rrepeA Apy-
rrrMr{ MeroAaMrl flBJrflerc.fl 6onee Buasureflbna.fl rrpor.{BBo4rrreJrr,HocrË
rnpoqecca, AocrnraeMa.fl aa cqer 6rrcrporo EarpeBaHrr.fl BaroroBon.

Maruranm nJlg BÉIconosactotnorî cBapnr{ rrJracrMacc [or(agarrbr Ha
puc.  X .6 .

CuapHa tro trJrocnocrrf ocyqecrBJr-flerc.É
Aarra Ha puc. X.6, a. Ha Hr{}r(HeM crote 2

Ha MAmr4Ire, cxeMa r(oropou
Bar(perrJrflercx nyaucon. FIa

Puc. X.6. Cxeurr MarIruE Artr Bbrconosacrotnoft cBaprirr:
a - cBapHa no trJrocnocrû; 6 - porEfioBaa cBâpfia; 6 - TorletlrraE cBapHa;
-t- IIyaIIcoHbr; 2-Hu]T\fiEfr. croJl; .t-aJreHTpoÂep?r{areJrû; 4-usortrropbr;
5 - BepxHuft croJr; 6 - reHeparop; Z - ilIer(n; 8, 9 - poruRui 10 - rtpy-
;r(rrHa; -17 - fiyilatloH; Jg - EafioHerrrll'I}{.

sepxHeM crone 5 ycraHaBJrrrBâIoTc.fl lrsoJlflTopbl 4, aneHrpo4epxarenl 3
u rpeccynqrrit uyaucon -/. Bepxnuft croJr lrepeMerllaercfl rIoA AeficrBl{eM
rrr,qpoqr{Jrr4rrgpa. Cnapunaent'rii MareprraJr noMelllaerc.a noA rryanco-
r{oM -1, K KoropoMy tro4aercfi Harlp.fl}r(el{I4e nr,rcoxoft qâcrorr'r or fene-
paropa 6.

Cxelra Marrrr4ubr AJrrr poJltrKonoù cnapHn IrJlacrMacc roRaML( sbrconoù'
qacrolbr rrprrBeÀerra Ha prrc. x.6, 6. Nlarepraa.n rroMeu{aercfl Me}I{Ay HrrE(-
rrr{M poJrrrrolr 8 u nepxnl{M npI{EtIIMIrbrrlI poJrrl}tou 9. }t HrI}fiHeMy poJrrrxy
or reHeparopa 6 rrepeB rqernra 7 no4nop.trrctr rox Br,rconoii cacrorbr.
PonuH 8 raueer [prrBoA AJIfl rrporfir{Hrr Mareplraila. ycrdilue [pll]r{rrMa
aepxuero poJrr{Ka peryJrlrpyercs rrpyH{I{Hofi 10.^ 

Mamuua 4rn roueunofi sbrcoxô.racrornoù cBapr(Ia cxeMarurlno r.I30-
,Spaxeua Ha prrtc. X.6, e. ItaH lr B npeAblÂy[{eM cryqae' rrpor.fl]r(Ka
MaTepr4aJra ocyq,ecTBJlfleTcfl Hrr)fiHIIN[ rIpIrBoAHbIM pOJrI{KOM d' K noropoMy
or reHeparopa 6 uepee qerKr4 lloÂaerc.s rolt Br,rcoHolî qacrotr,r. Ilpuxuu
r\{arepr{aJra ocyqecTBJr.frercg r{aKoHeqHI4I(oM 12. IlocrynarenbHoe ABI4-
?r{eulre rranoneqnlrna BHrrs Âoclr{raercfl 3a crrer ycfiilurfl npy?r{I4ubl 10.
flo4uRrue HaHoEeqErrKa 12 tpoveno4rrrcfl c IroMolrrÉ,rc Kyilaqxa 11. Buto-
MerrT rrpr4xrprMa r{anorrequuna 72 x uarepllaJry ABI{}r{eHr{e rIpI4BOArrOro
poJrrrxa B upenpaulaerc.fl.
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Vl  r r  p  a  BB  y r (  oB  a t r  cB  a  p  Ka  sanJ r l oqae rc r  n  o6 ,pa6o rne
COe4ronxeUuX sagreit raagenufi I4 JIII. Sar'OToBOK sBy66Brrun xonefiap1ufly1n

6oltmoit qaCTorhl C oAHoBpeMeIIIIbIM IIpIIJIoxeHIIeM ycI{JIIIfl B soue RoE-

TâHTA.

Cxeua yJlbrpaBByKonofi cnaPouuoft
ycraEoBKr4 TIOfiABaHA HA pr4c. X.7. TOtt
sbrcoxofi qacrorr,r or reueparopa tro-

[aercfl na npeo6paaonatelr, 7, noro-
puû reuepupyer MexaHr4rrecHue none6a-
Hr{-fl, rlepeAalolqr4ec.fl. Ira BoJrEoBoA 2 v
Ha cBapuBaeMÉIe ÂeraJlra 4. Odpaayercn
âfiycll4qeQRafl rlenË: (trpuEtnM 3, Cla-
pr4rBaeMbre AeraJrrl 4, nolnono4 Z ra
orpaÆtareirb 51. B pesytbrare yJlt'rpa-
sByKOBbrX nOne6asuù cBapI4BaeMËre
AeraJrr4 paSolpeBalorcfl r1 cBapr4Barorcfl .
flpeo6paaorareJlÉ troMelqaercfl B nop-
nyce 6, oxJra?r{AaeMoM npororllloft so-

Aoù. Vlstpasnyxonoft MeroA Molr(er
IIpIIMeHflTbCfl \ilfl. Cnapr,rnanUfl 6Onr- pnc, X.?, Cxeua lramuÉbr AnÂ
mr{rrcrBa TepMorrJracroB. yJrr,rp aBBynonoft cnapnr nJracrMâcc:

I  a  s  o  s  a  g  c  B  a  p  r (  a  i l pou3 - ,  -  npeo6paBoBare rb ;  2  -BoJ r I r oBoÂ ;

BoArrrc.n c troMoqbro rpucaAorlrrbrx I - lirr"rta,'"-"yRiËiii:' 
Eeratb;

rrpyrnoB rann 6ea sux. Coe4nnneuue
rroBepxnocrrr AoJr?fiHbr 6r,rrr, upe4napu-
TeJrbHo orrrrqeurrr rr o6eamupeuu. Cxeur,r paBJrrrqEËrx cBâpHbrx vco-
e4uueuufi, [oryqaeMbrx rrpr4 fasosoù cBapne' rrprrBeAelrÉr 

"u !T-1^--l^?'
Arr 

"""tu, 
4atoï tu*r*e fipeAcraBJreurre o xapaxTepe Mexaurrrlecnolr oo-

pa6ornr.r cBaprrBaeMbrx rloBepxuocreù.

' m
= K i
Puc. X.8. Cxeuu cna

o-s - ctbll{oBbre mBbr;

Coe4rauenrae Bcrr,rx rlonasarro Ha pllc' X'8, a' ,[,na o6ecueseH['t{ Bbrco*

Hofi npounoCrra nogo6ublx CoeAIIHenuË UeO6XoAI4MO BhICTaBJIfrb cBapl{.

BaeMbre coeArrHeHr{.f l  cTporo i lo lrJrocHocll4, OCTaBJI_fl f l  3a3op ô:0,4 -+

* 1,0 nt, uexgy coeAuHseMbIMII IIOBepxHocrflMI4. ItpoIvfftra cBapI{BaeMbIX
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noBepxHocreû AoJrlnHÉr 6rrrl cfioureHr,r rIoA yrloru 60o. Cnaplrnae-
Mbre BaToToBKII CJIeAyeT trOMeq,aTr, Ha IIpOKJIaAKy I{3 MaTepI{aJIa C Ma-

-nofi rennonpoBoAlrocrr,ro' qro yMelrbmaer rerlJloBbre rloreplr r[ npe'A-
oxparlfleT coeÂr4HfieMr'Ie rroBepxHocTlr oT dncrporo oxJlatfiAeHrlfl .

Cnapxy Bcrbrn c V-o6paaur,rM IrrBoM.trprrMeu.flror ÀJrfl coe4lrHeHrrfl JrI{-
-cToB ToJrrumnofr. à6 nu. B sasucuMocrrr or roJrqlanr,r cBapr{BaeMbrx
Jrr4cToB CBapI{a Mo}fieT ocytrIeCTBJlflTbc.fl 3a HeCHOJIII(O rrpoxoAoB. fIOCne
"CBapr(II MecTo çoeAr{Hegl{fl aa11trq,arcT HaIIIlJIbEI{Itorr.r, py(auHOu ranu o6-
pa6àmruaror pacrBopr{reJreM (ecJII4 IrocJIeAIr[ft He crroco6crnyer o6paeo-
sau"ro ge$enion Ha troBepxuocrrl coe4rrufleMbrx 4eraleft).

B rex cryqaflx, Kor4a o6parnan cropoua cBapr{BaeMbrx rloBepx-
11ocrefi Aogryrrga, trpeÂrroqrureJlÉfiee I{cIIoJIbBoBarr X-o6paauoe coeAIIIIe-
Eue (puc. X.B, 6). flpr.r aroru coeÀr4uelrl4l4 cnoc KpoMoH c o6erax cropon
BbrnoJrgflror rIoA yrJroM 60o, coxparr.fl.fl ynaSarrgyrc. Br,rltre Berl4qugy
sasopa Me)fiAy cB apr{B aeMbrMrl IIJIOCKOCTSMI4.

Vrnosoù mon (puc. X.B, a) rrcnoJrr'Bylor AJrfl coeÀIll{elrl4fi np.sMoyroJrb-
rrbrx BaroTOrOH. flpu aTOM AeJIanT CKOC KpOMOI( Hâ COeAIIEfleMbIx IIO-
BepxHocr.ax roA yrJroM 60o ra raxxe ocraBJrflIor Basop Me?r{Ay cBapl4Bae-
MbrMrr saroToBKaMI4 ailfl ilyrlluero npoBapa MareprraJra npl4 rIepBoM
npoxoAe. Banuxonne InBbr rlprr oAHocropoHlreM oAHocr(oclroM TaBpoBoM
.coeAr{Herrrrrr I4 ÂByXCKOCHOM TaBpOBOM COeAIIIIeHI{II IIOI(aSaHbI COOT-
BercrBeHHo rra pr4c. x.8, a u 0.

flpovnocrl cBapEbIx coe4uueurzfi saBllIcr4r or Mnorr{x i[anropon
II B nepByIO oqepeÀb oT ilpoqEocTl4 IICXOAIIbIX MaTepIIaJIOB I4 MaTepI4aJIA

cBapoqHoro ilpyTKa, TI{IIa ItrBa, HaqecTBa II0AIOTOBITI{ SJIeMeIITOB COeAI{-

fleutrr.fi, a ranlr(e or r(BaJII,IÔuHaqI{II cBaptr$4na. BcrpeuarOrqraecn 4etpexrnr
cBaprrblx rrrBoB o6rrsuo o6ycnornenrr HeAocraroquofi reuueparypoù
cBApKI{' MaJILIMI{ paaMepaMl'I CBapOTIHOTO [pyîRa' HenpOBapaMIÎ'

faaoea.ff cBapxâ ocylqecrBJrflerc.fl KaK Bpyrrnyro' TaK rr paarr{qnbrMa
MexaHrrBlrpOBaEIIbIMI4 npIaCnOCOdneHIlflMI4. OCUOsnÉillU yBJIOM BO BCSX

ûBapoqgbrx npracnoco6negrrfix rrBJrflercfl ropeJrxa. cxeuu cBapoqglrx
ropeJror( nprrBeAeHbr Ha pl{c. x.9.- 

Snenrpnuecnafl cBapoqnafl roperfia (puc. X'9' g) cocrorlr r{3 lrano-
Heqr{rrxa 7, narpenar:eJrblroii crrldpaJrr.r 2 u xopnyca 3, n HoropoM npe4y-
cMorpegbr xauaarr 4 u 5 coorserc1Beggo 4ilfl 11oAaql4 BoBAyxa (r,rnu raaa)
u rroABoAa rrpoBoAoB K Cnr4paJrrr HarpeBareJrfl. Harpenare,nl, BKJrro-
qaerc.fl rrocJle IISAaTIII BoBAyxa. floctyuarolqlrii xono4nrrfi noa4yx ovrnr-
Baer EaKaJrerrHyro cl[paJrb Ir HalpeBaercfl. TeMrleparypa BosAyxa pe-

lyJrr{pyeTcfl rIyTeM IIsMeIIeEII.ff pacxoÀa BosÂyxa II Hanpfl}I(eHltrf ToHa'
noAaBaeMoro Ea lrarpeBareJrb.

B cnapounoft rope.nHe raaoBoro rr4rlâ (puc. X.9-' 6I HarpeB BoBAyxa
rrJrrr ra3a ocylqecrBJlflercrl B rpy6uarou sMeeBIIRe 2. Boa4yx IIoAaerc.E
K HaKorJeqHI4Ity I{B KaIIaJIa 4, npoxo4ur IIepeB sMeeBIIK 2 (xoropnii o6-o-
rpeBaercfl ra3aMr{, rIoCTytrauIIIMlt B IIOJIocTb rOpeJIKIll qepe3 KaHAn 5)t
rrarpeBaerc.fi r{ rlepe3 HaKoHeqHrIr( I uocryuaeT. B s0lry CBapr(r4.

Mepotrpu.arll.fl TeXHIdIg{ fieaoUaCnOCTII IIO O(CnyXunaHIdIo_ C11equaJIb-
HOI'O CBapOqHOTO O6opy4onaru4fl HarrpaBJreHr,r rJraBrÛ,ru o6paeorl Ha
rrpeÂorBpaIq,eHLIe TpaBM OT OII(OI1OB I[ IIOpa]I(eIII4.S DIeKTpLIqeCHI4M TOKOM,
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Ha uenpepnnno 4eûcrBylor\trx MaInIrEax BoHa cBapr(n saqr4q,ega orpa-
tr(Àelrr{eM, a Ha pyqEblx MamltHax SoHa cBapKr4 odbrrlHo He SaquqeEà
tr IIpu odcnyxunaEulr sTlrx MaIrrIrE tpe6yercx IIpotrBBoÀcrBeEHbrù Ea-

Pue. X.9. Cxeurr cBapolrrÉrx ropeJronl

.z - arenrptrqecroro rtrtra; 6 - raeonoro ruua;
I - naHonesEtrrri 2 -FarpeBareJrbEblfi aûeueHT: 3 - r(opnyc; 4 - xallarDl IflE
rroÀaqû Bo9Âyxa IrJrI{ raBa; ,5 - r{aHaJrbr.

BÉrfi. CBapoqgoe O6opy4onaulle AoJIlItEo yCraHaBJIIIBarbcs B CBeTJIola

xopolllo BeETr.{JII4pyeMOM rIOMerqeH.VrII n SaseMJIgTËCff .

B nocne4nee BpeMfl Bce 6orbmee pacrrpocrpaueulle troilyrlaer c B a p -

f t a  p  a c r r J r  a B  o M  r r o  J I r 4 M e  p  A . ' S r O r M e r o Â  S a H r r o q a e r c f f  B  Ô u H -
caqrrrd SaroroBoK B Heo6xoAr,IMoM orrro-
CIITOJIT,EO Apyr Apyra troJIoE{eHIII4 u
BarroJrEeHur4 rrpocrpaHcrBa Melrqy
sArOTOBftaMrr pacrrJlâBoM Marepr4aJra.
Pacnnas Mo)fier rloÀaBarbcf B rlpo-
crpaHcrBo Me?fiAy saroroBHaMld aHcrpy-
SLIOIIHbIM I{JIII JII4TLeBbIM CIIOCOOaMII.

Cxeua MeroÀa cBapHLI pacrIJIaBoM
rroJrrrMepa rpr.rBeAeHa Ha pl4c. x.10.
SarorosHr,r -/ nouetqarorcfl B BaMfiHy-
ryro JruTbeByro ÔopMy, Koropaff oAHo-
BpeMeEHO $uKCrapyer saroroBKlr
B rpedyeMoM rloJro}IteHr.rl,I. SareM [po-
II3BoAuTC.fl BnpLICR paCIIJIABJIeHIIOIO

rroJrr{Mepa B rroJrocrb 3 {opnuzHax
IIpII o6brqHoM crloco6e Jlr{rbfl rroÂ AaB-
Jrelrr4eM. flocne oxJIa?fiAeIrI{.8 MATe-

p
+

pr.raJla {opua pacr(pbrBaercfl' ,r troryqeEllafl T-aKnM o6paaou coeAlr-
Herrgafl Horrcrpyrllllfl I4BBJIeHaercfl. AroT CIIoco6 troBBoJIfeT rroilyqarb.
rra JIr4TbeBbIX MaIIIIIHax. KpynHOIa6apIITIIbIe IIsAeJILIfl C BÉICOKIIM Kaqe-

cTBOM IIOBepXEOCTI4.

Prc. X.10. Cxeua ueroga cBapnn
pactrJraBoM troruMepa:
f - BaroroBlûr; 2 -r[TbeBas Ôopua;
, - DOJTOCTb ÔOpMbI; 4 - quJU.lHÂp'
nutresoft MaIIrrrHbI.
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S 2. ITJIACCIIOIIRAIIITfl METOÀOB HAHECEHIIff
IronpbrTr4t rd ocoBEHIIocTr4 oBopyÀoBÀHr4fl

flnacruaccoBbre tronpbrrrr.fl Ha ueMeraJrJrr{qecxrrx rr MeraJr-
Jrr4qecKr{x rroBepxHocrfx BecbMa a{{eHrrannu. B aanucuuocrrl or ôyoH-
r{I4OHAJrbrrOro. IraBHaseHufl noxprrrufr (anrzxoppostrroHHoe, SJreHTpo-
r4BoJrflrlrlouuoe, AeKoparr{BHoe, rroBepxuocrHoe yrrpocueHr4e) npu_
MeHflroTc.g paSrl{qHbre IroJIr4MepHbre MaTeprraJrbr w TexlroJrorr4qecKr{e
Irpr4eMbr.

f{nn aururoppo au ouuoft Barqrr rr,r [pr{Menrrror, HanprrMep, {rop onnacr
rr rroJrr{9Tr4JreH, rronpbrril"fl rr3 Koropbrx croùxra H 6onr,nruscrBy opraHrr-
qecKrrx BeqecrB, fl\eroqaM r{ pacrBopaM Kr/rcJror. flpra ueodxoAr4Mocrtr
IlpeÀOxpaHeHrrr.fl IrOBepXUOCreft Or 4eriCrnlra cnadnrx firrcJror u Uenoseiil
rrctroJrbSyrcT rroJrr4Br4I{r{JIXJrOpr4A. ,{la ynenuseHr.rfi rroBepxHocruoft crojt-
I{OCTII EA IICTI,IPAHVE M \Tlfl. SJIEfiTPOI43OJIflIII4OEIIbIX qENEiI IIPI4MEHflIOT
IIOJTI{ aMI4,qbI.

B nacroarqee BpeMfl paapa6oraurr paenoo6pagnbre croco6rr HarreceHrrff
rroHprrrrafi rJa AeraJrrr. Bu6op MeroAa Air.E rrpaKTusecKoro r,{crroJrbsoBa-
Hutr saoucurr or runopaaMepa u xou{urypaqr{u r.raÂeJrtrr.fl, Ha xoropoe Ha-
Irocr4Tcfl Iror(pbrTr{e.

floxpr,rrrae rroBepxuocreit ocyrqecrBJrflerc.fl: 1) mugxurrarl KoMtrayn-
ÀaMtr I{ MacTI4HaMu' KoMIIoBI{IIrrr{ noTopblT qaqe Bcelo [pI4IoToBJIflIoTcfl
HA OCIIOBE TEPMOPEAKTI,IBHI,IX MATEPI4AJIOB (B 3âBUCI4MOCTI{ OT HA3HAqE-
Hrrfr m ycnonuft rraHecerrufl B cocraB KoMfroBr4qrlrr 4o6annarorc.E EatroJr-
HI{TeJrr,r, uracru$uHaropbr, a AJrfl ygo6craa Hanecelrr4.fl - paa6anurenu);
2) cycr.enstrntwt, KoropbrMrr nepuoÀuqecxuM cuoco6ou noHprrnarorca
orAenbnÉre ÂeraJrr{ rr EenpepbrBsuM cuocodoM - rrJrennr{, Jrrrcrbl r{ T. Â,);
.3) nopomxaMlrr, Harrocr{Mr,rMr4 paarr4qnr,rMr4 MeroAaMI{ (ro aunaparyprroMy
lprrsEar(y âTrr MeroÂr,r Moryr 6rrr:l paa4eJrelrbr Ha KaMepHbre r.r 6ecnaruep-
uue); 4) pactrJraBaMrr (na ancrpyauour{oM rrJrr{ Jrr,rrbeBôu o6opy4oBaurrn
Ir trJracrr4rlr4pyro[i{x npracnoco6neuuax); 5) nuTbennrurlurrv rrJreHoqHbrMr{
BaroroBKaMra (lrero4arrlra tfyrepona]E'na, gy'nupoBaHr4.fl, rrJraKrrpoBarrr4fl
r f  r .A . ) .

floxprrrrae llrrrÀKr{Mrr KoMrrayrrAaMrr r{ Macrr.{KaMtr{, a ran)fie cyclen-
Srrfrurr ocynlecrBJr.flercJr c npr4MeHeHr{enr pyunux r[ MexaHrrsr{poBâHrrbrx
yctpofrcrn. Pynonnr,re u rrerrorrurJe Marepr{aJrbr noxpr,rBaror o rrprrMene-
HI,IeM cycleuaraù na HerrpepbrBrro 4eficroyroqrrx Marrrr.rnax. I{.poue Eerrpe-
llblBrroro HalreceHr4.rr cycneuarafi MarrrrrEr'I odecileqr4saror cyrnKy u crreKa-
HLIe IIOJII4MepHOIO MaTepI{aJIa.

Haueceurae toxptrrrait c lroMotrlr,rl rropomnoB ocyqecrBJrflercfl He-
cnoJrbr(rrMr{ MeroÀaMrr, nara6olee paclpocrpaltelrHbrMr4 vr} KOTOpbTX
sBJrflrorcfl nraxpenoii, nu6paquonnuft, nz6po-urxpenoù, eJrexrpocrarrr-
vecnrft, raaonJraMer{urrfi lr crpyfiuuù.

, floxpr,rn aeMrJe rroBep xuocrrd Aera Jrrr troÀBeprarorc.E npeABaprzrenrno ft
o6pa6orxe, Koropa.s Bar(Jrroqaercrr B oqr{crne or Barp.flaueuulî, o6ea-
,ltlrpr{BaHr{r,r r4 TrqareJrbrroft cyurHe. o6eaxupunaHrre rroBepxHocrr{ IIporr3-
BOAITTCfl IrpoKaJIr4BaIrr4eM AeTaJrr4 c lrocJreÂyronlr{M yÀaJrerrrreM oHaJrrrHbr
(rpannenraeu, urlll{onautrreM, uecxocrpyûuoii o6pa6ornoii).
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?I{enarenruo, vro6rr [o]rpr,rBaeMafl noBepxnocrr 66rna ruepoxonaroft
(c arolï qeJrbro ÀeraJrr{ rarx{e rroABeprarorcfl necnocrpyiinofi o6pa6orHe).
Ilocne necnocrpyiiuoit o6pa6ornrr c rroBepxnocr:u ryerarrlur ueo6xo4ulro
'yAaJrrrrr, rrr,rJrr,. IloHprrnaeubre rroBepxuocirr{ AeraJrlr rre AoJI}nHr,r rrMerr,
'TperqrrH, ocTp6rx yrJroB r.r SayceHqeB, qToobr He coSAaBa,llucË ycJloBrllf
AJr.fl Konqerrrparlrrrr rrarrp.flE{enrrfi upu yca4ne.

llonpntun rra Tanr{x MareprraJroB, Har( rroJrtrraMrr4 rrJrrl rroJrr{BrrrrrrJr-
xJIopIIA, AJIfl yJlyailxeflIdfl ilpoqHocrl[ coeÀIIHeIII{ff rpe6yrcr ilpeABapll-
'renluoit rpyrrroBnrr noxpbrBaeMoù iloBepxHocru. HarpeB Aeralreit ocy-
rrlecrBJrflercfl B crreqrraJrr,Hbrx rreqax. B erux rrre treqax n cnyuae ueo6-
xoÀrrMocrrr nporraBoAr{rcfl rrocJreAyroqa.fi repuo$lrHcaqû.fl rroruMepHolo -
noKpbrTl{fi I{JrII OtrJraBJreHr4e CJIOfl trOpolrrKa.

Pltc. X.11. Cxeun nneBMarr.rqecÊoro (a), nu6pàqnonnoro (6) r nreruonu6paqnon-
uoro (8) atrtrapaToB AJrA BtrXpeBOf O HArIhIJreHrI.rI nJIaCTMACC:

- I - [ oAAo I r ;  2 -pe3epByap ;  3 - [H r r r qe ;4 -MarepEa r ;  5 -nu6pa rop ;  6 -np ] ' } I { uHb r .

Buxpenofr cuoco6 rrauecenr{ff rropoilr(oBr,rx noxprrtr,rù Banil}oqaercs
I ToM, qro Âerarr],, Harpera.fl Ao relrrreparypu, rrpeBbrrlrarcqeù reuuepa-
Typy rrJraBJreur'rfl rroJraMepa, [orpyx{aercfl B rropomor(, Haxo4.sqnùca
Bo BBBerrreuuoir,r (<Hranaqeul) cocro.flHr{u. Taxoe cocroflrrrre Âocrrdraercfl
upo[ycHaurrerr aoa4yxa qepe3 c,roii noporuxa rrJrr{ f iyreM nu6paquu naa-
Tepr4aJra.

Cxeurr anrraparoB (ycrpoficrn) AJrfl BrrxpeBoro lrauecenrrfl [JracrMacc
.4aHbr Ha prac.  X. t t .

Aunapar, npeAHaaHaqennrrfi AJrff rror(pbrrr.rfl rroBepxuocrr{ 4erareù
nyreM rrorpylfieHr4fl B ((Kr{rrflrqufi> nopoilron, cxeMâTrrqHo uao6paxeu
ua puc. X.71 , a. Boa4yx noÂ ÂaBJreulreu 0,2-0,4 Mnln2 rro4aercfl B rIoA-
gon 1 peaepByapa 2, n noropmft aarpymaercfl rropo[oH. Boagyx, upo-
xoAfl qepea rroprrcroe AHr{r{e 3 (s Hasecrne MareprraJra AJr.fl Arruqa
rrpnMerrflror solîron ronulranoii 30-45 nru, noprrcryro HepaMrrny uru
cnequanrurrii nopucrufi rroJrrrBrrrrrrJrx.rroprz4), nprrBo4rrr uonuuepurrfi
noporunoodpaanuii MareprraJl 4 ao nanuxpeHrroe cocro.flHr{e. I lpe4aapn-
TeJrbrro Harperafl AeraJrb rroMerqaerc.fl B (r(r4ngq,rrù> cnoù MareprraJra

t,
ffi
i1*.
{F
*i.

&
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rd B SaBT4CITMOCTI{ OT BpeMeHrI llpe6r,rBaHufl B aro]r cJroe floHpbrBaerc.s
NJIEHKOË pa3ilI4sHoù ToJItrIIIEËI. OdHcno BpeM.E IIorpy}fieHI4.E ÂeTaJI'I
paBrr_o 5-10 cen. frpa aroM roJrqrrna nonprrrras cocrasrïer 0,2-0,8 nat..
. Vcrpoficrro 4na nra6poo?r{rarfierrr[.fl nopo'oxoo6paBnoro Mareprraila
(plrc. X.11,6) cocrorar lrs nra6paropa 5 u-peaepayàpa p, xoropr,rit sa-
rroJrufierc.E rropornxoM ÀJrE tronpbrrur. VxpenJreuo ycrpoùcrno ua npy-
xznax 6.

Ha prac. X.11, 6 rrprrneÀerra cxeMa ycrpoiicraa, B noropoM olr{nlf ie:
Hrre troporur(a Âocrr4raercfl coBMecrnr'rlr 4eficrnraeu nra6paqr{u Ir npoxo-
Aflqero BoaÂyxa. Cxelra rrpr{MeH.flerc fl Arrfl rrJroxo BsBrrxpflrorqrrxcs
ilopomr(oB, cnoco6ur,rx K cJrr4rraErrro. vcrpoûcrBo cocrorrr z3 pesepBya-

L- { l

+ t

Puc. X.12. flo.lryaotouarutrecnaff JIIrErrff AJrÂ EarreceurrÂ noHprrrrû Br{xpeBbrg
MeTOAOM:

t, 2 - r-aMepbr EJr.E npoMbrBr(r{ [eTareû; 3, 6 - cytrrnrbHDre rialrepbr; 4, l0 - oxJraxÀaaulne
HaMepbr; t - BaHHa ÂJrE lrallecerrrÂ rpyHloBr{Lr; -7 - ne.rl,; g - HaMepa ÂJrE HalrecenHff nonpnmiû;
9 - HaMepa Ert{ repMoÉtrHcan':l$; 11 - ycrpoficrro qua creua rofoniix r.rglerilfi c nonsiefiena.

pa 2 c i loporxnoM, rroÂÀoua 7 u noxuoro Arrrrqa 3, uepea Horopoe B pe-
BepByap [ocryrraer BoaÂyx, nra6paropa 5 u auuoprrraarlrrorrno-r(pelex(-
urrx npymun 6.

Hau6onee BhrcoHrIe rexIrIdHo-EnoHoMurrecKue rrol{aBareJIr4 Aocrr4ra-
rorc.fl npr{ IrcrroJrbsoBagrrrr rloJryaBToMalflqeennx lraulrit, o6ecnevraoa-
rcqrrx HoMnJreRcrryro MexaHrrBaqrrrc neo6xo4uur,rx rexHoJrorrrqecHrrx
onepaqraft. Cxeua raHoù Jrvrnmlr ÀJrfl nor{pbrrrrfl AeraJrefi araxpenr,rlr cno-
co6ou AaHa rra pwc. X.IZ. O6pa6arr,rnaeMafl ÀeraJrb cnaqaila rpoxoArrr
KaMepbr ÀJr.fl rrpoMbrsx[ 7 u 2, a aareu ÀBrr?fiercfl lrocJ]eAoBareJrbHo qepe3
HaMepr,r 3 u 4 ÂJrrr cyrrrxrt rr oxJra]rrÀcnrrfl, qepea Baurry 5 gln Hanece-
Hrl.rl rpyHToBKr4 trr cnoBa cyrnr4Tc.fl B KâMepe 6. B uequ 7 4era.rr, Harpe-
Baerc-fl Ào reMrreparypr,r, npennlurarotqeù TeMrreparypy rrJraBJrerrr{.s
Marepr{aJra, locJre qero nocryraer B xaMepy B, rAe HaxoArrrc.fl noporuxo-
o6paaurrfi Marepr4aJl Bo BaBerrreHrroM cocrolrnuu. floc;re [onpbrrr.rfl Àe-
TâJrb ronaAaer B KaMepy I pn repuo{raxcaqura. l larepr{aJr paBuoMepHo
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orrJraBJrflercfl r.r pacrenaerc.fl rro noBepxnocrrr AeraJrrr. ,{,anee tlaÀerue
oxJraxinaerc.fi B r(alrene 10 u cur.rMaerc.fl c xonseii:ena.

Or:,rnque uanecenus rroxpuruii B rrorrr3trpoBarrrroM B3BeurerrnoM co-
'CTofl.Hr4tr OT pacCMOTpeHHoIo Bblme MeTOAa COCTOITT B TOM, qTO B (Huilff-

nlrar"rl cnoii IIopoIIIHa AeraJrr, [orpyHaercs. 6ez trpeÀBapr{reJ]r,Horo Ea-
rpeBaul,rfl. r{acrraqr,r rropomna Bapf?r(arorcfl orpr.rrtrareJlblrbrM Bap.fiAoM.
.3rr.r vacurqbl oceAaror Ha rroBepxnocrr, AeraJrr{, noropafl cJr.yxtrrr aHoAoM.
,{anee ÂeraJIb nepeuocr4Tcfl B rreqb, rAe rlporraBoAraTcfl HarpeBaHr{e
rr clrJraBJrerr[e troporlrnoodpasnoro Marepr4aJra tr[ TaHr{M o6paaom co-
ggaercfl upouurrfi rroBopxnocrnuii cnoit.,{,na upaHrraqecnoro ocyq,e-
orBJrenr{fl âToro Mero,qa paapadorarrbl crreqaaJlbubre Marrrr4uhl, B ToM

R ? O

Pnc. X.13, Annapat AJrÂ raBorura- Psc.X.1,4. Cxeua"anuapara AJrE tronprmuÂ
rtlerruoroHatrburestrEtrJracrMacc: 4eraneft crpyùunrlr MeroAoM:
J ...... fiaMepa; 2 - uopollloft; 3 - tropû- t - fiaMepa; 2 - atrflapaT AJrE EatrÉùJreEûflï I -
cToe ErrIIrIle; 4, 6, 8, I - ûJIaBrtr; 5 - ûOr{phlBaeMaÂ EeTaJrÊ.
æ(rrl{Jlep; 7 - paclblfiurerbHbrfi rlEcTofleT.

qr,rcfle ncrroJrb3yroque porarlnoHHbrii cnoco6 ÂJrfl noKpbrrwn rpy6 u rrueB-
Moa,rrenTpr{qecHrafi cnoco6 AJr.s noxpr,rrr4fl paailrlqrrblx AeraJrefi.

Ft uucny uau6onee pacfipocrparreur{rrx 6ecHauepnrrx MeroAoB Harre-
cerrr{fl uoxpurufi orHocrrrcrr crpyiinoe. Crpyiiuoe Harrr,rJreHrre nJracrMacc
npol{BBoÀrrrc.rr raaorrJraMerrnbrM r{ xoJro4uocrpyfinrrlr cloco6aMr4. B cny-
qae IaSoIrJIalreHIIoIO Earrr,rJIeIII4fl trOpOIIIOH TTpOXOAI4T rrepe3 IIJIaMfl IO-
peJrxlr, ttprr BroM qacrr4qbr rroporrrxa orrJraBJrflrorcÊ. Àocrura-fl rloxpbrBa-
elroii uoeepxnocrrr, MareprraJr pacrer(aerc.rr rro Heii, o6paayn rrJrerrny.
O4ulrrrr rra ocuoBHLrx rexr{oJrorrrqecxrrx rpe6onauuù rrprr raaorrJraMeHHoM
rrarrbrJrenr{rl,rBrrflercfr. co6nro4enze rrocro.flHrroro paccro.auafl Me}rqy
uoHpr,rnaeuoii rroBepxnocrrro tr ropelxofi. O6nrsuo ouo cocraBJrfler
60-100 nau

Anuapar AJr.fl raaorrJraMerruoro HarrlrJrerrr{fl trJracrMacc [peAcraBJren
rra pl4c. X.13. Itauepa -/ sarroJrH.flerc.n nopornorrl 2. 9epea roprlcroe
ÀHl,rIIIe .? nocryraer Bo3Àyx, nepeBoAflrr{ufi uopouoR Bo BBBerueHHoe
cocroflrrrre. flo runaur;z 4 togaercn cxtarr,rft BoaÂyx. Boagyx upoxo4rrr
lnrrxJrep 5, vepea xoropnù BaxBarr,rBaerc.E rropotnox rrB eMHocrI4, rr fro
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rnJrarrry 6 nocryraer B pacrrbrJrurenrurrù ilrrcroJrer 7. B uracroJrer rlo
rnJrarrry B uo4aercn BoaÀyx ÂJr.fl ropenlrff, a rro rxJrarrry g - roprouraù
raa. flpra -xoJro4rrocrpyrînou HânbrJrenrrrr rroJrr4Mep B ropeJrfte Ee Earpe-
BaeTcfl, a B BrrAe tropoIIIHa HârrbrJr.fleTcfl rla [peABapr4TeJrbHo HarpeTyK]
IroBepxEocTb u3AeilI4.s.

flonlrrueuue [porlcBoÀrlreJrbHocrrr B cryqae crpyiiuoro rrafibFfieulrs
IrJracTMacc ÂocTrdraeTc.fi c n oMoqbro cleqrra JrLHo o6 opy4or anEor o cTeHAa,
xoroprrft BnJrroqaer BerrrtrJr.flrlr4orrnoe ycrpoiicrao ÀJrÂ c6opa Mare-
pIIaJIa, MI4l{yrcqelO trOBepxHOCTb ÂeraJIIt, I4 nOCJIeAyIOtrIeTO BoBBpA-
rqeurr.fl aroro Marepl4aJra B arrnapar. Cxeua crelrAa ÀJr.fl Harreceurds
rror{pbrrr4F crpyùntru MeroAoM rrpr.rBe4erra Ha puc. X.14. MareprraJrr{B
a[[apara qepeg uJranr I,f pacnr,rJrr{Teirruuft nnctoJrer Hauocr{Tctr noÀ
,qaBJrerlr.reM Ha r4aÀeJrrre. 3a4una creHxa atrilapara BbrnoJrHena nopucroft
u coeAtrHelra c BenTr{Jrflqraouuoii cracreuofi. ,{eranu, rroÂBepra-
rorqrrecfl rroxpr,rrr4ro, BanpenJrflrorc_fl Ha noÀBecnor{ Honneiiepe
I4 MeXaHUrreCHr{ [epeMerqaroTc.fl r( sorre lroKpbrrr{fl.

Cyq,uocrr, oJrexrpocrarr4qecHoro Harreceurrfl rror{pËrrr{fl BaRJrro-
gaeTcfl B ToM, qTo rracTuqbl rroJll4Mepa SapfllHarQTc_a B paclhrJlr4-
TeJILHOM IIUCTOJIeTe, IIepeHOCflTC.fl It I{3AeJIIIrc II paBpfl?I{aIOTCfl Ha HeII.
flpra no4aue Ha roJroBny pacnhurr{TeJr.s rrocroflr{Horo rona (nrrconoro
Harrp.fl?r{errrrn) noporuoH uplro6peraer BapflA. tlacrraqrr roporuxa Aocrrr-
raror AeraJrlr, I4Mercrqefi lporranonoJrox{rrbrù Bap.rrA, Ir oceÀaror na sefi.
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TJIABA XI

oBoPyloBAHuE ÀJIfl MEXAHnTIBCKOtr
OBPABOTKTT rr OTAEJTIIU rISAEJrr4fi
s 1. ocoEEHHOCTr4 nPOIIECCOB MEXAHr,rrrECnOft

oBPÀEOTr(rr il OTIEJIKr.{ r,r3ÂEJlrrfr,
ItJrACCr,r@UKÀqr4fl OEOPyAOBÀHI4fl

flo4 o6pa6orxoù ns4enfifr. ma rrrracrMacc rroruMaercrr r(oM-
trJrer(c TexHoJrorr{qecHrrx onepaqufi, B peSyJr[,rare BbrrroJrHeHr4rfl noTophrx
r,r3Ae.rr{f , IrpeABaprrTeJrr,Ho 14sroToBJreEEÉIe sOpnnOnauueu (npeccona-
rrrreM, 'JrrrrÉ,eM troA AaBJreHr{eM, Banyyu$oplronaur4eM rd Apyrr.rMr{ Mero-
4auu), lpuo6peraror onorrqareJrr,Hyro ùoprnty ra nuerunraù Br,rÀ, rrpeÀycMo-
TpeHEbre cepreE{oM vlr4 TexHr4qecfirrMrr ycJroBIrflMI4.

Paanlrsaror codcrseuno o6pa6orHy, Baqncrny r4 or4eJrny us4e.nraù.
O 6 p a6 orna cBflBarra co crrflTraeM crpylr{Krlrelr u.rria I{HhrM crro-

co6ou Ha craHr(ax c rleJrbro roryqeur4rr rpedyelroit xon{zrypaqrllr, :zLBAe-
rrfr.fl. (nenrruonnnuoù uo xaHzu-rra6o IIpûcr.rHaM nplr {opruoBarrrirr4, Ea-
rrprrMep, r43-3a qpesMepuoù cJroxrrrocrr4 {opuyenroro r4rrcrpyMeura) u 4na
odecue.rennfl orrpeÀeJregnoii ro.ruocru o6pa6arbrBaeMblx EJIeMeHToB rrgre-
Jrrr.fl, Koropafl Bo MEorr.rx cJryqaflx oftaahrBaercg 6o.nee er,rconoii (2, 2a,
3 nnaccr,r :rounocrz), qeM AocruraeMa.E upn {oprr.roBarrr{a. O6pa6orHa
ueÂeilrdri ÀoJrlr{Ha 6rrrI ur.luulra.irruoù.

IIpn e a qr(c r r( e c rroBepxuocrunzgenmir yÂaJrflrorcff neraa6erxno
odpaa.yrorrlnecfi rrpu rrx r{BroroBJreurdr{ rraJrrrrrrxtr MareprraJra - rpar,
o6noù. Sa.rucrna flBJrflercff o6.searerrnoû rexnonor[secnori onepaqùeù.
Ona co.reraerc.s c codcrseuno o6pa6ornoù, Kor4a o6paayerca rpeÀycMo-
TPEHHA'I NO qEPTE}I(Y 

QACXA I,IJIII KOTÀA CTABUTC.fl sAAAqA trOB6IIIIEHII'I
Torruocrr,r o6pa6arnrnaeMbrx paaMepoB.

(Dopnra r{ xapanTep pacrloJlo}r{enlrtr yAaJrfleMbrx nprr Basncrne lr3Jrr4rrrr-
HoB MarepuaJra saBr{cflr or MeroÀa soplronanran uagennfr. IIpu upeccona-
Hr'{rr rpar o6paayerca no KoHrypy 4eraleù B Mecrâx pastseMa noABr{}r{HÉrx
'racreii npecc{opurr (r rou qr4cJre B BrrÂe nJrerroK B orBepcrtrax). Irpn
Br,rAyBanr{r{ KpoMe rpara no nourypy o6paayerca <upudrrru - co cro_
poHr'r rroÀBoÀa Marepr4aJra B frorrocrl $oplrtr. flpr,r npeccnr4rbe r{ Jrr{rbe
noÂ AaBJrerrr4eM Eâ noBepxHocrv mageJduÏt- coxpaEflrcTcfl Jrr4THr4n14. SHasu-
TEJIbHYIO TPYAEOCTb IIPI4 SAqUCTfiE NPEACTABJIflET YAAJIEIII{E HAIIJIbIBOB
Ha MeraJrJrr4cecnoii apMarype (npn lro6ux cuoco6ax {opruonarun).

Paqzonanruaa Horrcrpy*rlr.fl nage''ufr, ÀoJr'*rra upe4ycrrlarprrBarr,
naradonee IIpocroe pacrroJro]r{eHrre rpara u Jrr4rHgKoB, y4o6noe AJr.fl yÀaJre-
r'us. 6es yxyArxerrr4fl BHerrrHero Br.rAa rd3AeJrlrft npu Mr4Hr{MaJrbrroû rpy4o-
eMnocrrr onepaqufr Baqucrnr,T.&

$
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O r,qe r x a za4e,ruft [peAycMarpr.rBaer: BoccrarroBJrerrrre rrepBo-
ruaqarbuoro cocroflHrr.E rroBepxHocrlr yqâcrnoB za4errafi, rIoÀBeprats-
rurrxcfl MexaHr{qecfiofi o6pa6orxe rr Basracrne; rroBËrrrrenrre qrrcrorr,r Bcel"r
[roBepxHocTur u3ueJrrrfll ecJrr{ It ilocJreÂrreMy npe{b,EBJrsK)Tcfl rroBr,r[reHrrhre
rpedonaunn B ornorrreur{r{ Bnelrrnero BI,rAa; cogAaurre cnequ{r'ruecnoro
KaqecrBa rroBepxHocrra (narpuuep: rroBbrrnenr.re AeKoparrrBrrocrrr MeraJrJrI{-
saqueù I,I r. A.).

Oc o6esuocrr rrp oqeccor o6 padornrr rrJracrMaccoBbrx us4enrnii o6ycno-
BJIeHr,r csoiicrsaM[ flJracrMacc. tIa li^vx roJrr,fio otrHo - He3Easureflr,Hoe
conporr4BJreHr4e clr{arrrro I,{ cpeSy - rroJroxrrreJrbHo BJrr4fleT Ha MexaIrI{-
qecHylo o6pa6orHy, Bbr3ÉrBa.fl Heoorr,trIl1e, tro cpaBHeErrlo c MeTairJlaMtrr,
yCIIJll,tfl pe3aEl4lfl.

Hraanue BeJrTrqr{Hr,r rerrJrotrpoBo4rrocrt4 rir reMneparypbr paaMflrqentrlfl,
Br,rcoKafl adpaaunnocrL HarroJrril4renefi (4eficrnyroqlrx Ha pa6ourae no-
Bepxuocrrl. r{HcrpyMerrra fiar( a6paaraanuù uarepraan rr ycxopflrolql{x
rrBHoc), BJrr{flrrue cMoJrr,I (o6eolanunaroqeii BcJreAcrBI4e paBMsrqeHI,rtJ
pexryrqyrc HpoMr(y rrrrcrpyMenra, ycJrolnHflrcqefr trpoqecc rpelrl{fl LI ran}r{e
ycnopflrorq,efi raanoc), - Bce aro nednaroflplrflTHo orpamaerct{ Ha alrep-
reTI{IIeCKIIX BaTpaTaX V TeXI{III{O-âHOHOMI4qeCHI4X IIOKaBaTeJl-flx

ilpoqecca, ,(eùcrnrlrerËHo, To o6crogrenr'crBo, qro B peffiyqeM Irlrcrpy-
MeHTe aKHyMyJrrrpyercn 6onr,nloe RorusecTBo TerrJra, Br,rÂeJlflIotr{erocff
rrplr o6pa6otxe (ueu Bbrrxe cnopocrr o6pa6orr(I{, reM 6onrure renna),
He ToJrbr(o cnocodcrnyeT 6blcrpoMy l4Srrocy r{, cJreÂoBareJrr,Ho, -racroii

BaMerre urrcrpyMeuroB, Eo ra 6rrcrpouy paaM.flrqeulrrc rrJracrMaccbr, qro

.flBJr.fleTc.ff rrpuqaHoii odpaaouannfl 3aÀI4poB rI Aa?r{e IIpuE{oroB na o6pa6a-
rblBaeMÉrx rroBepxHocrax za4ennù; Taft Br,r3r,rBaerc.fl rI TepMoMexaHlrse-
cxafl Aecrpynql,rfl rrJlacrMaccbr. B cs.flau c uzaxoiir rerrJlonpoBoÂHocrbx)
odpa6arrrnaeMbrx MareprraJroB [ilacrrlrlecnar 4eQopnrarlrr.u uprr peBalrura
trJracrMacc HadrroÀaerc.fl ToJIËKo B oqerrb rolrHlrx cJro.fix uogpeaqonofr
cropolrbr crpyErr(I,I (nporlecc odpaaonanun Horopofi orrl4seE or TaKoBoro
upu o6pa6orfie MeraJrJron) ra n Hapyxtubrx cJlofix o6padarrrnaeuori uo-
BepxHocrr4. c yneruveru{eM r4BHoca rIEcrpyMeETa BoSpacraer KornsecrBo
rrburtr B crpy)fiKe. flpn ruexanr4qecKoft o6pa6orne rlJracTMaccoBËrx rrsAe-
ruii neo6xogr{Mo, KaK trpaBl4Jro, flpr{Mensrb cneqllaJrbHhre I{IrcrpyMerr-
raJrr,Hbre 6r,rcrpopexyqlle craJln P9 u P18, rnep4bre crIJIaBËr BFt-6,
BH-8, TexEuqecnrre aJrMasr,r.

Vcrasosneuo, qro lrpll troBbrlrreuublx tpe6onanunx r crorinoctr.r
r.rrrcrpyMeETa, qr4crore o6p a6 arrrn aeuoft uonepxHocrl( t4 roqHocTa p asMe-
poB rrSAeJItrù raa nnacrMacc qeJrecoodpaauo Ilpl4MeEfirb nEcrpyMerrr,
pexryqeË qacrÉro Koroporo flBlrflercfl. aJIMasHafi KpoIIrKa.

Izlcuofi raonague raroro rrHcrpyMenTa AJIg Baqucrnl4 trJracrMaccoBlrx
ua4eruù IIOSBOJTEeT I{CKIIOqr4Tb BepOffTHOCTb r/tx trOJrOMnrI, Tafi ftaK rrpl{
odpa6orne Boarrr{Haer BHaTrrTeJIËEo Menr,Itree AaBJreEr4e peaaurr.fi tro_cpaB-
HeHuIo c odpa6orKoù crailr,Hr,IM It TBepAocIrJIaBEbrM trEcrpyMeErou. Bnrco-
Kas croftKocrb eroro l[IlclpyMeEra o6ectresuBaer saqucrfty doJlbllroro
Korr,rqecrBa rrJracrMaccoBÉrx rrBÀeJIuù (tax, Hanpl{Mep, B Eenoropbrx cJry-
qAflX sATOIIRA AJIMASEOTO I,IHOTPYMEIITA IIPOI4BBOAfiJIACb JII{INb trOCJIE

Basr4crnu 200 rrrc. mt. rae4euuù).
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It ne4ocrarnaM aJIMaBEor o nrrcrpyMerrra Irprr B aqr4crne rrJracrMacc oBr,rx
vzgentrfr. orHoc.flTc.fl cpaBlrlrreJrr,Ho Br,rconaff [epBoHarlaJrbHafl crouMocrÉ
IrHcrpyMeHTa rr Boal,rox(rrocrb ero troBpe)fiAeurrfl rrB-Ba ne6pemnoir pa6ornr.

Vron aaocrper{r4fl perxyqefi qacrr4 aJrMaBa penoMeuAyerc.s npunuMarb
paBEhrM 98 unu 85". f lpu ocropoxnofi padore c uucrpyMer{roM aror yroJr
Mo?fier 6urr, 4one4en Ao 60'. flpn Basucrne trJracrMacconr,rx lra4errafi
no4aqa ÂoJrrfiHa 6rrrs ne 6onee 0,05 nnfo6, rnydraua peaanrrx - go I nw
rplr cnopocrr{ peaaHlr.fl 4o 1300 nfnuu,.

flpranqunuaJrbno AJr.fl o6pa6orxra magerufr. nprrMerrrrMbr rro6rre MeraJr-
JropeE{ylqrde cTaHKr,r, Ha Horopbrx MoryT or,rTb ocyqecTBJlerrbr npaHTuqecKu
Bce Heo6xoArrMbre rexuororr4secxr4e orrepaqrrn - Tor{enrae, paaBeprbrBa-
uue, SpeaepoBaHrre, crporaurre? pesr,donapesantrre, ur.nutfonanrae r{ T. A,
flpu atou orMeqeHHble sbrlue oco6eurrocrr4 rrJracrMacc BbrBr,rBaror Heo6xo-
AI4MocrÉ, Hagnaqenr{.fl orrpe4eJreHnbrx pe}firrMon o6pa6orxr{ r{ reoMerpratr
perxyqero urcrpyMeura. Pexraur,r o6pa6orxz Àilfl Barrr,rcrnra uegenraù
v Ailfl o6paaooanrafl HoBr,rx ôop"r, r. e. co6crBeuno o6pa6orHr,r na4erufi,
rrpanTrlqecnl{ r{e oTJlr{qarorcg. Paanuqr4e Sarlloqaerc-fl B reoMerprrr4 r,r Korr-
crpynr{rrrr o6pa6arrrnarorqero r4rrcrpyMerrra. Hanprzlrep, ecJr\r cBepJreHr{e
ornepcruù B MoEoJrrrrHoM rrBAeJrI{r4 ocyqecrBJr.flercfl o6brqno crrrlpaJrb-
HËIMII CBepJIaMI{, TO SaqI4CTI(a IIJIeHOI{ B OTBepCTITI4 - trepOBLIMI{ I{JIE
rpexrpâHrrlrMu cBepJraMr,r. fleponrre cBep-Jra oco6euno qelecoo6paaubr rrpu
Baqrrcrne (unu cneprenrau) ornepcrufi 4uauerporvr ). t0 n,n. Tpexrpannbre
cnepJra Ee Aaror cKoJroB trpr4 BbrxoÀe u BxoAe B orBepcrrre. fleponrre
rr rpexrpaunble cBepJra o6rrsno r{BroraBJrr{Barorc.fl 14B craJrrr y10A,
ylz/^ c ilocJreÀyroqefi aanannoû 4o HRC : 58 + 63. Ilplrlrenarorca
rax?fie cBepJra yxaaauHhrx rr4rroB raa 6rrcrpopemyqeii craJrr{ r4 rBepAbrx
crrJraBoB. Ocuonnas reoMerpr4qecr(aff xapanTepr{crrdr(a - rnanurrrî yron
B rrJrane - cocraBJrfler ÀJrfl ârrrx cBepJr 30-60'. Kasasnu cBepJr o6nrquo
rroJrr.rpyror, a rrpn padore rlHcrpyMelrr oxJralr(Aaercfl c?r{arr,rM BoBAyxoM
u IIepI,IoÀI4qecHll BËrBoÀrrTcfl. xB olBepcrr4fl.

flpr,r y4aneur4rl Jrrrrnr4xoB, oco6enuo 6onrurux, xopoilue peayJrbrarbr
Aocrrrralorcfl rryreM trpr{Menenr4.tr AIrcRoBbIx (ppea lrJrrr crrelllraJr},Hbrx
(ornycbrBalotrIlrx) npr4cuoco6neulrii, Koropbre HafpeBalorcfl Iit qacrrrrruo
otrJIaBJIflIor orpeaaeunrii Jlrrrrrr4r.

V4anenue HarrJrr,rBoB rrJracrMaccbr Ha MeralrJrrrsecnoù apMarype cJre-
Ayer nporraBoAr4rb qan{en6opaMrr, a AJrfl Baqr{crnr{ rpara B orBepcrr{ffx
c oAEOBpeMeHHbrM odpaaonanuenr ifacHra qeleCOodpa3Ho rrcrroJrb3oBarb
BeHr(epbr..3rz uncrpyMenrbr naroraBJrr4Baror uB craneù yl2A, POI ,
P9 (rrep4ocrr HRC : 58 + 63). SeunepÉr rrMeror yroJr rrprr Beprurrrre
90o, nepe,quuù yrou 0o, aa4uuù yrol 5-10", Sacxy Ha peffiyrqeii xporrme
0,8 mu, qrrcJro ay6qon or 6 go 18.

SauracrHy rpara c o4uoBpeMeunrru o6paaoBarrr{eM fracHra B orBepcrrrffx
ArraMerpoM or 15 4o 30 u.at. Molr{Fro rrporlaBoÀurb crreqrraJrbHbrM BeHHepoM,
I{SIOTOBJIeHI{e KOTOpOTO Ee IIpeACTaBJI.aeT CJIOE(IIOcTI4I u SaHJIIOqaeTCfl
B cJre4yloqeu. Ocxonxlr rBepÀoctrJraBnr,rx trJracrr{H rdBMeJrbqaror Ao paB-
MepoB 2 x 2 X 2 n.n, rr Meur,me. Itpourxa c rroMou{bro pacrrJraBJrenuoù
MeArr HatralrBaercfl Ea Houuqecxyro troBepxnocrr, otrpaBxr{. Sareu cnofr

. MeÂrr BbrrpauJrflror 4o o6uaxentrtr rBep4ocrrJraBur,rx qacruq.
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,I[ns aasracrnl4 uBAeJrlIù ua nnacrMacc nr.lrulpoealll{brMla fipyraMlr
pexoMerrÂyrorcfl cJreAyroqlre cnopocrrr peaanl{fl: rrprr uepnonoft o6pa-
6orne 25-30 wfcen, rpn qucroBoË 35 ufcen,

Illnu(fouanrrrbre luxypxrlt, ilplIMen.fleMbre AJIfl saqucrlttr ua4enuù ua
rrJracrMacc, [por{BB oAflr Baqucrny rlprI cJre4yloq}Ix cfi opoctax nrnra{ona-

Hlrfl: ÂJItr uepnonoù Baqr{crltlr 20-25 nf cen, Ars qrcroBofi 25-30 nfcery,
gns oco6o .rucroù 30-40 nfcen.

E onr,urue r pyAllocru IIpIn Mexaqnsec1ofr o6pa6 orxe B oaHI{I(aIor IIIB-34
cyrq,ecrBeurrr,Ix norperuuocreû B reoMerpr{qecnoft Soplre nsqermfr. B arolr
cilyrrae pel(oMelrAyeTcfl IIpLIMeEgTb cnequaJlf,Hble ÛpucllocooJleEl4ff AJIjI

Puc. XI.t. llncrplnrenr gna o6pa6otnt u BaqtclRtr oÎÛpeccoBallllblx
U3genuù ua pearrônnaoToB, Iro3Bongrorqlrù KoMtreEcllpoBaTb trOlpeÛ-
Eocrlr reoMetPuuecroft froPrtlrr:
o - pe3rlegeplftareJlb C fiOfiqpYrcu1uM poJrrrfioM; 6 - nanuru',nrafi rra rroÂnpy-

- ÀlrneitnoB 
"o^upaoxe; s - <ru6kôe> cBepJro; e - ({[raBalotrIas]) opesa'

r{oMtrerrcâqurr HerorlHocreft reoMerplluecxofi ifopurr ras4e-unft ,rp1-t-x

y"ruoou*.'n ycrpoiicrBe AJr.fl MexaEr4qecKofi o6pa6orxra. Ha puc. XI.{,
q-e 11ofia3aHbI coorBercrBeEHO rro4rrpyxrllgeuurrii pe3{eAep111areJIb

c Korrupyrc1q,rrM poJrrr1oM; ycrarroBJreHEbrù Ha rroÂnpyEtI,IHeEIIoIl_o1p_aBHe

outr"nuï"t ;'n"tô*ot, cgepJro rr caMoycrarraBJlrrBaroq,aflc.fl rlo o6pa6arn-

BAeMoMy I4sAeJIrln (rIJIaBaroq,aflD Ôpe3a.
PacéruorpenHLIe rexHoJIoluqecHIle oc06eHHocTu npoqeccoB 06pa6orltu

ratre,lurî IIB IIJIacTMaCC [OftaBbIBaIOT' qTO OAIIII I{3 OCIIOBELIx npItsIIAKoB

KJraccr.r(brl11allutr o6opyAoBaul4fi - tro EaBIIaqeHnIo - II9JIII6STE'I3 coor-

BeTcTByeT CyqeCTByIOqeMy AeJIeIII{IO MeTaJIJIOO6pa6arnnalorqlrX cTaIIKoB'

B IIaBB aIJIIII I{OTOpËIX OTpaE{aeTCg Cneqlr$uHa OIIpeAeJIeHHOft Tex11oilOr11-

rrecrôii ottepaqrr (cranHra ror(apuÉre, cBepJrnJrblrbre, {peaeprff'Ie' mJrlrÔo-

BaJrbgble, IIOJIUpoBaJILIIsIe, paBpeBIILIe 14 MHorI{e Apyr'rae). OCo6Oe MSCTO

cpeAu TâItI4x CTaHI(OB saIIIIMaer odopy4oBaHne Anr o6pa6ornra [onIIMep-
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HbrX 6rOKoB IIJILT IIJIIIT C IISJIrIO ngilyqegu.fl IIJISIIoR I{ JIIICToB. {ln arOrO

IrcnoJrr,ByloTcfl cneql{aJlbI{LIe CTaHKU TI,Ina npOAoJIbHo-cTporaJlbEblx LIJIII

TOH apI{O- Jt yU{IIJI bH ['l X.

. Paapeaxa r4 odpesRa KpOMOn JrrrcroB repMotrJracroB Mo)fier trpor43Bo-

,4I{TLCfi C IOMOIIÉ,IO II{JIbOTI{IIHbIX IIO}I{HI4I{, AIICI(OBbIMI{ UII{ ileHTOSHLIMI4

Irr{JraMrr. Paapeaxa 6.lroXon IeIIoMaTepIlaJIOB yCtreilEO OCyqeOTBJIfleTCfl

MeroAoM TepMuqecKollo pâSAeJIeIII{fl, }tOIAa B fiaqecTBe peBaKa IIcnoJIÊ-

syerc.fl }rar.frgyrafl r Haiperafl Ao 200' C upooonoxa. PaapeaHa I4 o6pa-

6OrXa HpOMOI1 CJIOI4CT5Ix IIJIaCTMaCC MolI{eT IIpOIISBOAI4TT'C.fl IIa CleUI4-

aJrbgr,rx ycrâHoB11ax, IIoAaIonIux crpyrc BOA6I (uil[ Apyroû H{IIAKSgTII)

Iro[ BbrcoHuM ÂaBJIeHIreM 
*.

Crpeunenrae MaKcrrMaJrL,Ho coxparl4rb npriMeneurae.. pyrluoro rpyAa

trpfi o6pa6orRe (u oco6euno npII saIIIIcrKe) I43AeJII4û I{3 IIJIacrMacC

IIPI4BEJIO I( TOMY, IITO HA IIPOI,ISBOACTBE IUI{POHO IICtrOJIbsYIOTCfl PASTUq-
Ebre MSXâHITBIIpOBaHHLIS ilp14g11o6o6,rrenua, BI{errIHS I4MIITI4pyIOqI4g yC-

TpoiiCrBa coorB-eTcTBylotquX cTaIIKoB, Taxue trpucrroco6JIeHI4fl IoIy.IIIJIIII

HAITMEHOB AENE SAqtrCTHbIX.
TaHulr o6paaou, B qeJroM o6opy4onanl4e ÂJTfl o6pa6orru Mo)fier 6brrb

noApasÂeJleHo eqe ilo p.flAy npIrsIraKOB:

1) no creneHtr yHI4BepcaJIr,HocrI4I - yul'rBepcaJrbuoe' [peAHaBHarIeH-

rroe Airtr o6pa6orxlr r{B4eJr}lfi pa3rr.rsgoii KoHÔurypa\va v c paBrI4tIHr,rM

pacnoJro)fieHIIeM IpaTa I4 JIIITIII{KOB IIa IIOBepXHOCTflX; CileqIIaJII{3I{pOBaII-

11oe, 11peAHaBHaqeHHoe 4ilfi o6pa6or6l4 IIsAeJIIIii c o4unaxoBblM pacIIoJIo-

2rreHrreM lpaTa I{ JITTTIII{KoB Ha IIoBepxHocTflx vIJIuI ToJIr,Ho Àflfl o6pa6oTlttr

oAHorrruHr,rx (um.r 4axe oAl{oro rlrlopasMepa) raa4enrait;

2) no cteneulr aBroMarrraaql{I{ - MexaHrrBIlIpoBaHuoe' c-pyuuofi tro-

Âaseù r{r{CTpyMerrTa I{ Bpaqarcq,eMyg.E I{3ASJII4IO IIJII4, I{aO6OpoT, I{3Ae-

Jrvrtr - K ABI{H{yIqeMyc.fl r.rlrcTpyMeETy; TIoJIyaBTOMâTUqeCKOe; aBTOMaT[-
qecI(oe;

3) no xo.nraqecrBy rroar.Iqufi rr ouepaqrafi - oAlro- Ir MHorolroar4ql'roH-

HOe, O,q,HO- lI MlrofootrepaqlroEHoe.
B aanraclruocrl4 or nolrcrpyKql4rr KorrHperHafl ycraHoBHa (crâI{ofi'

rrpr4cnocodileulIe) Mo)I(eT coqeTaTl B ce6e paBJ[qHbIe HJIaCcil+r{HaIIIuto1r-

Irbre rrprrarranra, Earrpl4Mep, 6LITr yHIIBepcaJIbHofi, MexaHIlSIlpoBaHIIofi'

MHOrOrrOSI4Ur,rOHHOfi I{ :r. A.

s 2. yHr{BEPCAJIbHbIE yCTAHOBKI4 [flfl 3À[IIICTKI!
' 

Ianrosoqrrblf,r 6apa6an npeAlraalraqelr ÂJrf sasllcrnll B Mac-

coBoM r,r RpynHocepl4ùrroM IrpoI{sBoÂcrBax I{3AeJrrIfi (o ocnonuoMl'r3 npecc-

tropornxoB), trMeroqux roptrBonraJrbrro Ir Beprrrr(aJrblro pacrro_Jlox{elrubrfi

rpar, roJrrqrrHa HOrOpOro He rlpeBbrlrraer 0,L-0,2 ilil,. Eapa1aH rlprrBo-

l\rrcfl. Bo BpaIrIeHIIe eJleKrpoABr{fareJreM sepes peÂyKrop.

Haudonée pacrpocrpaneHr,r f ipyrJlaf l  r{  rpauenafl  ùopMa 6apa6anon.

Harznyuuree neperupanrae AeraJreù fipor{cxoAl{r B BocbMlll'parrnbrx 6apâ-

6anax Al,raMerpoM 750 nn Ir IUrpI,IHofi 400 nw.

* Ourcasue rar(ux crarrfioB rr ycrâHoBon BblxoArrr 3a [peAeJIbI yse6ÊoË trpo-
rpaMMbr AaHEoro $ypca.
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Itopuyc rarroBoqnoro 6apa6ana raaroroBJr-sercr o6msso us nlrcrosofi
craJrtr{, a ero BHyrpeuHfl.fi noBepxuocrr o6ruqoarrBaercfi Jrr.rcroBofi peBr{-
uoù (ro.rrquua 6-8 atu), n BuaqrrreJrr,Hoii cr:eneuu cuocodcrnyrcrqel"r
yMenlrrrenrrro uryMa. ,{rn y4a.neuu.s cuflroro rpara B Hpbrmne 6apa6aua
AeJraroTcfl orBepcTnfl r{Jrn ocTaBJrflIoTcfl trIeJrrr.

B xasecrae <pa6overo rrrrcrpyMerrra)) rtclroJrr,Byrorcfi rraloJlnureJrr4
(6panonaunafl Merarrrrr{rrecnafl apMarypa, AepeoflHubre ny6unu n 6pycxu),
ycnopflrorqrle rrpouecc raJrroBarrr{.s. Paeueprr u Soprr,ta uarolnrareteri

b æ Æ  Y l  @

Pnc. XI.2. Bu4n uauorsureûeË:
@- Meraûruqec$ut; 6 - fiepaMtr'recHuû.

orrpeAeJrfirorcfl paauepaun u {oprnrofi odpa6arblBaeMoro ua4enun. Tax"
ecJrt'r r{Merorc.fl Tpy4rroÀocryrrnble 4ln o6pa6orl{tr{ rlecra, LIcrroJIËByercE
lre.trHrali HarroJrrrnreJrr, cnoco6nbtù nponuxnyrr, n rro6yro qacrr' IraAeJrr{-fl.
Bo scex cryqaflx ra6apurnrre paaMepr,r HarroJlnrrreJla go.nmnrr 6nrrr
MerrËrue, qeM o6pa6arr,rnaeuoe IrBAeJrr{e. Ha fiasecrBo raJrroBKr4
BJrrr.fler nn6op rr4rla m {oprr.ru uauonuureleii. (Dllpnaa <Almco>>
(CIIIA), Earrpr{Mep, nprrMerrrrer ABa oclroBHbrx rrrrla rarroBoqnr,rx Mare-
pr{aJroB: MeraJrJrr4qecnnft (puc. XI.2, a) u HepaMuqecnuii (puc. XI.z, 6).
Ilpuueu Har4ilyqmue peByJlbrarbl Aocrrlrlryrbr trpu raJlroBarrur{ c noMoqr,rc
HarroJrurrreJr eit uz oro?rtffielrHr,rx MeraJrJroB.

Illupoxoe [pr,rMerrenlre B oresecrseuuoii [poMbrlnJreunocrrr ra aa py6e-
rrroM rraxo4nr rarrroBoqnrre 6apa6anrr (puc. XL3), rpaulf ]toropbrx Barfl-
Hyrbr MeraJrnnqecHoii cerxofi c palMepoM flrleen ot 3 x 3 ao 25 X 25 nnr,
(e aanucraruocrrlr or paaMepoB o6pa6ar:rrnaerrrrrx rla4eulrfi). Jlyuuaa aa-
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rrr.rcrHa rrJracrMaccoBLrx r{BÂeJrr{fi 4ocruraercx r 6apa6auax c Eâr4MeHb-
ilrrM pa3MepoM trqeeH.

O6nr-rHo noplyc rarroBorrHoro 6apa6ara LtMeer c.MeqeHlryro ocb Bpa-
qenrrfl (ananorrauuo cMecrrreJl.flM rr.Irla <uurRoii 6ouxro). fl,nn o6pa6orHIa
se6onbilrlx napr-uif rr,ranora6a-
prrTEbrx I4sAeJrLII4 llpr4MerrflroT
rpyrrroByro ycrauoBxy uo 4-B
6apa6anon . Ea oAHoM crenge
C H€CHOJIT'KIIMII poJIaI(OOtrOpaMI4

(puc. XI.4). Ha nepxurlx porrr{-
rax 5, 6 ycrauonnennr 6apa6anr'r
7r a ua Hrr?firrl{x poJrlrxax 3, 4 -

6o;ree npyunlre 6apa6aurr 2. Po-
nturu 4 u 5 - rrplrno4nrre (npy-
raqufi MoMeHr rlepeAaerc.E Ha
poJrr.rKr,r aJreKrpoABrrrareileM qepes
pe4yHrop 7).

Cxopoctr, Bpaqeur.rfl raJIro-
Boqnbrx 6apa6auoa n116lrpaercx
B BABUCI,IMOCTI{ OT TtrIIA TIJIACT-

MaccoBr,rx uaAeiluii 11 rpefiyelroit qr,rcrorËr o6pa6ornra. ,{la ua4ellaii

HeaJIeKTpOI{BOJI.fIIII4OHIIOTO HasHaqeHu.fl cJIeAyer npIIMeIIflT.F' (MOKpOeD

IaJrToBaIrIIe. Eapa6an, n KoropoM IIpoI4sBoAI4rcff _ îaxoe TaJITOBa-

Erle, AoJr)fieg 6rrit repueruseg. ,{ne rperu ero o6reua Barpy5{aror

6

Pnc, X1,4, Ipyuuonan raJrroBormaÂ ycrarroBna Ane oAEoBpeMeE-
uoË o6pa6orxu paauotnunrrx uegenuË:
1 -peEyH op;  2,7-6^pa6aÊËt i3,4 -H@r(Eue poJr l l f i r ;  5 '  6-EepxHI{e
poJrrrllrt.

trJracTMaccoBnIMII trsAeJII4rIMI{ II HaIIOJIHIITeJI.flMI{ II BaIIOJIHTIIOT tsOAOft'

cgeprfiuBaroqeft yAapËr upu o6pa6orxe. Sror crroco6 Barrr,rgr6u fBJrsercff

Puc. XI.3, O6rqtrË BûA cersaroro raJI-
ToBorrq.oro 6apa6ana.

raJrroBaHrrl{ cKopocrr, BpatrIeHufl 6apa6ana Mo}fieT
yBerr4seEa, B pesyJrbrare qero coKparqaercfl BpeMff

EauryqrtruM.
llpu <uonpou>

6rrrr anaqureJrbuo
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saqr{crnr4. Taxrau cnoco6ou upor.rsBoAflr BaqrdcrKy uagetufr.r(aK rr3 TepMo-
peaHTr4BHr'IX, Tafi rlt r{3 TepMorrJracr[qrrhrx frJlacrMacc. B upoqecce raJrro_
BaHr{fl rrbrJrb, o6paayroqa.Ecfl rra lrBÀenr,r.flx B peSy,rrr,rare lli rpenlrn 4pyr
o Âpyra, cMbrBaerc.fl no4ofi, rroaroMy rr3ÀeJrr{fl rrocJre BarIucrKII ueo6xo-
,qrrMo cyilrrlr. Bnrconag [por43BoÀr{TeJrr,Hocr-b r{ ryqlllce xauecrno o6pa-
6ornu Aocrr4rarorcfl npr BarroJrrrerrr4rr go 40o/o oôoera 6apa6ana (4In
MOHOJTUTHT'rX ilp oqHhrx ua4enraitf IIpu ̂  s arrrrcrKe xpyllHr{x ua4elraft 6apa-
6an cne4yer aarroJr'.srs na 60-80% ero o6reua */aro yMeHr,maer
B o3Molr{Hocrb rroJroMxrr raguent,rfi.

Hucno o6oporon raJrroBorrHoro 6apa6ana BaBrrcr{T or Berurrr4Hr,r
r npoqHocrra odpadararBaeMbrx ua4enraû: ÀJrfi RpyrrHux (cnrrllle 50 x
x 50 un)^uil[ He-[poqHrrx raa4erraii Turra Hapnaca r(aryrrrnr.r oHo cocra-
Brr.Eer t8-30^o^6luun; ÂIfl rdzgenuir, BbrAepmrrBarorqûx crdrrb'r,re
yÀapbr' - 4o B0 o6fnun'. flpo4onmrareJrr,Hocrb orrepaqrru raJrroBarrrdfl
BaBrrcrdr or {opunr nageluù rr roJrrqr{rrbr rpara:

To;rrqlrua rpara .--0,05 nn 0,05_0,I nn 0,2 nn
flpo4olrxrareJrbuocrr, raJrronaHrrff 2--lb uun t_i u kA *

fkacrlraccoBbre rr'ÀeJrr4.E, Barpy'{aeMÉre B 6apa6an, - o6nrqno oÀuo-
Tr4rlHhre' oAI{EaKoBËIe tro pa3MepaM r'r xapar(repy pacloJro?fleHr.rfl rpara;
pelr{e sarpy}r{aK)Tc.fi paal{orrrlHr're I{BÀeJrI4fl, rro c aHaJrorr{qrrbrM rpaToM.

fI oar ouy rrpeAcraB Jrfl ror r{Hrepec ycranoBru.r, trpeA_
HasHaqeHrrble B ocrroBlroM AJrfl sasucrKr.r pasEo-
Tl4trHhrx negenuït.

Vcranonna 4rn nu6poraJrroBarrr4fl (puc. XI.5)
rrpeAnaanaqena AJrs Baqr{crnr4 raa4enlrit c ropr4_
SOHTaJIEIIbIM I4 BepTl4ltâJlr,nltlr o6noeM, TOJIEI4Ha
Horoporo He rrpeBr,rmaer 0,1 uu. Ha ocuosauurt ./
troÀBr{rr{Ho BanperrJreH Koprryc HaMepr,r J c npuru_
xofr. 4. flo aoa4yxorpoBo4y Z no4aerca oxàrrrfi
BoBÀyx, coo6qarcqralî noanparHo-trocrynareJrr,-
Hoe ABr{}fierr[e HaMepe. flpra rroMorqrr norr,qa Z

pnc. XI.5. vcranos*a 
6yxca 6 nepeuerr(aerc.s_BAoJrr, octrî, peryJrr,rpy.s

A;; ";6;;;";;;;;;;;, 
aMrlrrl{ryAy xone6anr'rft',(ra yuenrulelrr4n IIryMa'

f _ ocHoBaHue; 2 _ Bo3_ :o3H-IIKaIOqero 
trpII BOSBpaTe KaMepbI B EII)fiEee

AyxonpoBoA; J - rauepa; xpatHee lloJroxtelrrde, ua dyrtce ycTaEoBJreEa aMop_, l - l r p b r r t r l i a ;  5 - n p o -
HrraÂHa; 6 - oyrca; z - Trr3l4pyroqafl npol(JlaÀr{a 5, flpr,rno4 ocyqe-
t{ oJr}'uo. cTBJr.EeTC.ff C rroMoqbro c?fiaToro BoSAyXa IIpI4

AaBJIeIII4ITI B MarrrcTpaJrrr AO 0,4 Mu,lu2.
,{ne rperu^ o6reua RaMepbr Barpy,*arorc.fl uoÀJre'{anrrrMr{ Baqn,cr*e

rrSAeJrr4flMr{. Italrepa SaKpBrBaerca xpr,rrunoË, Koropa.fr SaKpenJrflercfl
raùxoft. B qenax ranreucra{r.rnaquu npoqecca BaqucrKrr peHoMeHÀyercfl
.npr{Merr.fl Tb HatroJrHr{TeJrrd.

vnunepcanr,Eafi ycragoBna AJrfi oArroB peMerrnoft s aszctnr4 paanorr{rr:
Ebrx uSAeJrr{fi, x noropuM rre IlpeAbflBJr.aercfl crporux rpe6onanrali B orHo-
ureHuu BHerrrHero Br4Àa, r{Meer decnoneunyro nep{opupoBarrHyro nexry 3
(puc. xr.6, a), rrarrruyryro r{a BeÀyrr{ué pa6ô.iuô r .rpor"rr*yroqubre
AacKr.r 4-6 u [pr.rBoÂrrMyrc B ABr{}fierrrae areH-tpo4"""utroui /. o6pa6arrr-

440



BaeMbre r{3ÀeJrr4fl 7 BMecre c aopasuBHr,rM MaTepr4afioM (peqHbrM rrJrr,r nBap-
qeBbrM necftoM) Bacbrnalor Ha JreHTy. flpra 4nrzxenrdr{ JreI{Tbr rrg4eJrr4.fl rre-
peMerqaIOTcR c a6paaranHbrM MareprraJroM, a rpar trocrerreruo orAeJrflercfl
I{ BMecre c a6paaunoM trpocblnaercfl qepea orBepcrrr.a B Jrenîe Ha rro,qÀou,
orr(yAa rrHeBMorpancnoprepoM rroAaerc.ff B cetraparop 2. A6paerasubrfi
MareprraJr orAeJr.flercfl or BayceuqeB r[ BoaBpaqaercfl 4nn ganr,ueftmeit
o6pa6orxn raaÀerraii. Ha yctanonne Molnuo He roJrbno y4aJrfirË rpar, Ho
u npo6unarb rrJrerrxy B orBepcrrrax ua4enraù.

Vuuaepca;rbuafl ycraHoBxa c 4po6ecrpyfiHbrM ycrpoiicrsor.r cxeMa-
rr{quo troxaaana Ha pac. XI.6, 6. O6pa6arunaeMbre rlsAeJrran 7 aarpyxraror

Puc. XI.6. VuuaepcanruÉre ycrarJoBnr 4.nx o6pa6orr(rr oArorrrtrrrr.Ix trntr paaro-
Ttrrruhrx nagenuù:
a,- 6eB Apo6ecrpyiiHoro ycTpoùcrBa; 6 - c Apo6ecrpyùnrru ycrpoiicrBoM;
J -aref i rpoÂBnrareJrrr ;2-ceûaparop;  a-nep6opiponauuâa- i leÉra;4-6 - [ucr{ t r ;  Z-
r4_sÀeJrvfi; 8 - uanpaBûsro,ûIue poJrur{fi; 9 - nenrunsropt 10 - npunognofi 6apa6aH.
Illrpr.txoBnoù ycJtoBHo ooognaqena ilepôopupoBaEHas JreHTa.

Ha Bparqarcqyroca uepSopupoBaHrryro Jrerrry 3. C doxosrrx croporr r4aÂe-
Jrn.s Bar(pbrrbr HanpaBJr.qrctqrrMr{ poJrr.rxaMrr B. Jlenra Bparqaercfl rroÂ Aefr-
CTBI{EM IIPIIBOAHOTO 6APA6AUA 10" TTP]I. BPAtr{,EIII4I{ JIEHTI,I ITBAEJIIIfl IICPE-
Merrrr4Barorcfl, rrogBepraflcb Mexanr,r.recxoù o6pa6orxe crpyefi a6paaran-
rroro Marepr,raJra, HarrpaBJr.ffeMoii qenrpo6exubrM Beurr4Jr.flropoM 9. 3ay-
ceHr{r,r u a6paannunù Marepr4aJr (uauplrruep, u3MerbqeEEnre a6praxo.-
coBbre HocrouHu) npocbrrrarorc.fl qepes orBepcrr{fl B Jrer{Te 14 orcacbrBarcTcq
BEHT}IJI'ITOPOM C IIOTOKOM BO3ÀYXA, IIOCTTE OTAEJIEIII{fl IIbIJIII II SAYCEHqEB
adpaaunHrrii Marepr{aJr ncrroJrbayercfl rroBropno AJrfl Baqr{crnr{. flepeue-
rnl,rBaurle ua4elraù Tar(?fie cuoco6croyer o6naMr,rsarrr{ro rpara.

S 3. MEXAHITSI,IPOBAHHÉID IIPIICIIOCOEJIEHI4ff
II CTAHITI4 [JIf OEPÀBOTKII I4 3ATII,ICîKI4

.(nn eauucrfirr roprlBonTaJrËrroro rr BeprrrnaJrr,Eoro rpara,
JIETHI4T{OB' yAaJIeHr'Ifl rpara IrB rleETpaJrr,Hbrx orBepcrr,Iù, a taxxe gnR
cBepJrerrr{g n pasBeprbrBaHr{fl oceBbrx ornepcrrafr raaAemlù Tr4rra reJI
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BPATqEHIIfi I43 TEPMOPEAKTITBEbIX I,I TEP}IONJIACTIIqHIJX TIJIACTT{ACC trPIIMg,
HrrloTc.fi MoAepHr,I314poBaIIHLIe HaCTOJTËIrhIe TOKapÉrble cTarrr(14.

B uepe4neft 6a6ne crarrxa pactroJrox{en noltrù milrruÀeJrb, rrprruoArr-
Nrrrù s ,qBlr?fierrrre aJrenrpoABr{rareJreM. Bnyrpu rroJroro ilurrnAeJrff pâc-
rroJro?fietr 3arfiI,rMtroii BaJrtrrH, Ha $oHqe KoTopolo r{MeeTc.fl peal6a Â;rn

Ptrc. Xl.7 . Iopnaoxralruo-Baqrrcruoe upracuoco6nenue:
f - urlir4HÂerb; 2 -ûrfirdùoBarbHbrfi fipyr; 3 - aJreHrpoÂBûra-
TEJIE,.

KpenJIeHr4.g I{anrr{. }toucrpyHqr.rff IUrrr4HAeJrfl rroBBoJrfler rrpr{M€rrflrrr
pa3rrooopagEr,re BalKrrMHbre r4r pa3lr(rrMHbre rlaHrrr u otrpaBHtr c MexaHuse-
cKr4M r{ [HeBMarr{qecxr{M Ba}r{rrMou. Pemyqrù rancrpyueHT yxperrJrfl ercfl
,rra6o s trorepeqnoM cyrfiopre (peaqrr), nu6o n aaÂHefi 6a6ne crarrxa
(cnepna, paaBeprnr{, eennepa). Cranuna HacroJr},Horo roxapnoro crarrxa
Hperllrrc,fl Ha Bepcraxe. Moquocrr, afienTpoABrmareirfl 0,25 nem, qr{cJro
o6oporon ilnrrgAeJrfl no 2500 o6lnun,

. Pnc. XI.8. BeprrnarËHo-Barrrrcrrroe upncnocoG
Jreutre:
t - sreHrtr)oABlrtareJll;2 - Ar4cH;.t - croJr;4 - BepcraK.

,{ra sauucrnrr Beprl,rnaJlbnoro rpara rr Jrr4lnrrr(oB Ha rrapy}r{Hofi-no-
Bepxuocrrf, a rax]r(e AJr.fl rrprrrrrpnrr rrJroc]roctefi Hpynnux ua4enuii mo6oË
Hon$lrrypaqvv. ut B TepMopeanTuBnbrx nJracrMacc rrcrroJrr,Byror roprlaou-
rarbno-aaqr4crnoe npucuoco6neurae (plrc. XI.7). Illuzn4err -Z c ueran-
ilr4qecxtrM Ârircr(oM, Ha HoropoM Kperrrlrcfl rurra$onanr,nrrfi Hpyr (unu
ruru{onanruarr ilHypxa) 2, npunop1urcfl. Bo Bpanlerrlde eJrenrpoABrlrare-
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JreM 3. flo4lentarqee o6pafiorxe I4sAeJII{e [pl4]Ig4Maercfl K BpaqaloqeMycq

Kpyry BpyqHyro. B Ha.Iecrse I4HcrpyMerrra rrpuMelr-flroTl lgoclle^Hpy^r.I'r
1fÔCî'i+Z+-gq lrrrr umrasonànrnax urnypHa--(IOCT 5009-62)'' 

Bepruxanuso-âa"rcruoe upucnoco6nenue (puc. XI.B) rpe^Ha'Haqe'o
Aflfi SaqucTItI,I IOpIIBOIITaJIbHOT0 u BepTuKaJIbHOrO rpaTa' yAaJIeHI{ff JItrT-

Hr{ItOB I{ [pI{rIlpItII IIJIOCKOCTII MSJII(IIX uagelufi I'IB TepMOpeaKTIIBIILIx

orr""r*u"a.' O.nentpo4wrrareJrb -/ npaq,aer MeraJlJltrqecHnfi 4ucn 2, aa

xoropr,rii rraxilerasàercfl rrcrroJrtayeMafi B Haqecroe PlQo,çrg rrïcrpy-

"""tà 
'uu6onans'afi rur(yp*a Ha r*arreBoft oc'oBe (|OCT 5009-62).

flOueqenuoe Ha troBoporulrit CIOJI .t lloAJlerfialqee sarIIICrHe IISASJIIIS

Ilpr,rBo4trTcfl B COtrpT4KOCEOBSHT{g co 111nypltoft u nr,rno4uTc.fl oT IIeHTpa

li"*" tt ero nepra{ôprau. g.nentpoÂBl,IrareJrr 14 noBoporrlr'Ifr croJr ycraga-

BJrnBaK)TCfl Ha Bep0Tafie 4.

Puc. XI.9. I l lnlt$ona.nr
co6reuve:
t - rrrûÔoBarbHr,û HPYI;
eMoe rrsÂeJrûe; 4- rJranfia;

roe BaqtrcTrroê trpEclro-

2 - ynop ;  3 -aaq r4 rqa -
t - c T o J r ; 6 - B e p c T a H .

Pnc. XI.10. Saqucrnoe Dpuctro-
co6.nesre gnx ua4etuù ruodoro
upo(pnnr:
t - mtrnlIAerb; 2 - qaHra; 3 -

ilrrll(DoBafibÉble fiPYI'u.

,{,na cnntuR {acox c rIJIocnI4x r1S6e1ruÏ4, yAaJreqrr.fi ropllsogTaJrr,Horo

IpaTa II JII{TIII{IIOB, pacnOJIO}I{eEHbIx Ha Hapyï{Eofi IIOBepxrrocTtr{' UCIIOJIr-

syetcn iluruùoBailbuoe easuctuoe rpr4crroco6reHue (puc. XI.9). IIInur[o-

BaJrbHLIft Hpyr I ilplIBOÀLITCS B ABIIIfieHI{e c trOMoqr'rc aJIeKrpOABI4rareJI.E

rrepes peMellHyro flepeAasy. Sauuulaenoe r{3ÂeJlrre 3 uoueqaercR Ea

rrJrarrKt 4 crona 5 ll upuxuuâercfl K ytropy 2. It urluSoBaJrbHoMy Kpyry

IrSAeJrrre IroABoAlrrcfl BpyrrHyro. 3;reHrpo4nuraTeJrb Ir cToJr HperrrlTc.fl Ha

BepcraHe 6. Vgaleuue rpara rrpor{sBoÀr4rcfl no nepr{N{erpy rr3ÂeJrrr.a.

Bennqusa o6pasyenroii tIpI4 aroM Sacnu peryJlllpyercfl IIepeMeqeHI{cM

croJra B IrAlpaBJrerrI{II, ileptreHAl{r(yirflpHoM oca BaJIa.
- V4anenue TOpIIBOI{raJI6HOIo II BepTI4HaJIbHoro rpaTa, JII4THI4I(OB

r{ Bcnpbrrlle orBepcrllfi B IzBAeJILLflx JIIo6oIo rrpoùn_rtff. npoll_3ioÀI4rcfl Ha

ilpocrôùmeM BarrucruoM rlprrcrocodJleunz (prac. XI.10). Illnuu4ell 7

Bparqaercfl sJleKrpoÂBrrrareJreM rlepes peMeHHyIO ilepe4auy. [ranlurApq-
qècxraiir ulrtr nogldnecxl4ù mruÔona;rtnrrh HaMeIIb 3 aaHpeu,nen B llaHre 2'

tr{aÂenue nogBoAl{rc.fl K RaMHIo rI rrepeMeqaercfl BpyqHyro' Kaca.scb ero

BCeMrr roqKaMr[ o6pa6arHnaeMoii lloBepxllocrlr.
IIJupOnOe ilpIIMeHeHIIe Ha BaBOAax'HaXOAlrr HaCrOJIbHbIe CBepJII'IJIr-

Hbre CTarrItI4 rrana HC-|24, 11peAHaBHarIeHHbIe Alrfl saquCTItI4 IOpIISOII-

TaJrbHoro Ilt BepTI{HaJILHOTO rpaTa I4 yÂaJIeHI4.fl JII{THIIKOB IIO Hapy}HIIoMy

IIInlt$ona.nruoe
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tr BHyrpeHrreMy nor{rypy rrJracrMaccoBbrx fi?.I.eruirl a rafirfie ,qJrfl cBep-
JreHrrfl B Hrrx cKBoBHbrx rr rJryxrrx orBepcrrrii. Illur,rugenr, craEHa nprrBo-
Aùrrcr. Bo Bparqerrr4e c [oMorrlËro aJrenrpo4nraraienR. Pexyrqllfi trHcrpy-
ueur (cnepra uepoBlre, TpexrparrnËre Ir cilrrpaJlbHr,re, Berrnepa, mnn$ona.rrn-
Er,re roJroBr(r{ r4 Kpyrr{, Âr,rcnoBbre ifpean) Kpetrrrrcfi B trarpone. B aaeracr,r-
MOCrr4 Or HOU{zrypaqrrr4 odpa6arrrnaeMbrx rr3ÀeJrnft na craHKe r{crroJrb3y-
rorcfl paailtrqgbre npncnoco6renrrfl: Hor{Âynroprr, rtotrupoBaJrbuËre otr-
paBxr.r r4 r. A. 9zcno odoporon urrrlrrAeJrfi 480-4100 o6latun, Moquocrb
ârrenrpoÂBr,rrareJr.E 0,65 nem.

flpunqrau 4eficrnuR cBepnr{JrËrroro crarrna EctroJrbayercfl Bo Muorrlx
cneqr{aJrbrrbrx craur(ax ra ycrpoficrnax.

Puc. XI.j.t. Crasxu AJrÂ Mexaurronponauuoii o6pa6orru tr Baqrcrrrr ragenziï:
o - MHoromfiuHgelr'rIhrff cBeprnJb.Hblit cranox; 6 - ctsepJrrrJrr,Ho-{peaepnuii craHor{i d - BOp-
Tr,rHaJrbHbrËr reHToqrro-Infiyponournrfi cranoH;
1 - ; - P Y l r o g r x a i  2 - [ r o l l a Â H a ; 3 - H o f i A y H r o p ; 4 - a e Â o M 6 r e  N t c f i u ; 5 - p e s u n o B b r f i a I , I c H l
6,, 12,-:- o_Jrefirp-oÂBrrrareJrrr; 7, 8 - nHcrpyMenr; 9 - otrpaBHa; -ZO - CrOtna; fZ - neiânl;
13, 14, 16 - 6apa6aHbri l i  - HaE{AaqHa.s fieHra.

Hacronrsblft cranox AJrfl oAHoBpeMeHHoË Baqrrcrxr{ r{Jrrr cBepJrerrrlfi
teMr4 orBepcruit na cQepnuecHux troBepxnocr.flx rraÀeJrufi uonaaau sa
puc. XI.11, a. trIagenue ycrarraBJruBaror Ha rrJroqal{Ky 2 m np:r. rroMoqu
pyno.rlrxr{ -/ no4nuuaror ero Ao conpuxocHoBerrr{fl cfreplrueôxoii qacrra
c rHeBÀoM KoEÀyKropa 3. $a cnepna, pacroJrorfieunbre neplerrÂrrny"rr.flprro
H KacareJrbHbrM rlJrocRocT.flM B TosKax cBepJreHrrf, BpaqeHr.re [epeAaeTcfl
oT aJrexrpoABr4rareJrfl 6 uepea ropr,rsoHraJrrnlrlî peeraHoBbrfi Avcrr 5,
Horoprrù nMeer {praxqllouuoe cqenJrentre c HaxJrorrHbrMrr BeAoMbrMu Ar{c-
xaluu 4.

,{na raa4en[ft cilolr(Hoft {oprusr B MerrKocepuiïHoM trpor4BBoÀcrBe
IIPITMEH.EIOT HOU6TATTUPOBAEEbIE YCTAIIOBITI4, OCHAUtrEHHI,IE PASTI4IIIIbIMI4
rrHcrpyMer{raura. VcrauoBxa, fipeÂcraBJrerrua.fl rra puc. XI. 11, 6, rolao-
Jlr{er Ha oArroM pa6oveu Mecre BbrrroJruflrb pflA ouepaquù o6pa6ornra
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rr BaMeHger Hecno.rrEr.io HacroJrËHbrx craHr(oB - cBepJIIrJIbEbrii' ToftapHr'rù'

Barrtrcrnoù. Snexrpo4nulareJll4 6 uoq,uocrrro 0,25-0,5 nem Bpanlalor

rrEcrpyMerrrw 7 m-B co cxopocrbro Ao 2800 o6lnuH,..(B saBvcvMocrl4 or

guu*"ipu pa6oqefi sacrn uucrpyMenra). .. Ïtp91ur1efrrlbr- enexrpoABldra-

reneù yctanouoeol'I Ha BeprI4ftaJILEOfi crofrKe 10. H KoM6uHI'IpoBaHIIoMy

"""tpyttttty 
7 vagetwe no4Bogarcfl Bpyrrnyro. tr{a4enrae, o6pa6arnrn-a-

eMoe ùpegoù unu cnepnou 8, ngauare Bpyrruyro ycTaIIaBJIIIBaIOT Ea OAHOI{

"a 
onpânon 9, a aareu c troMoqbro Eolr{Hoù neAaJIû 77 tepez cltcreMy pbr-

qaroB ero rroABoAsr n r4HcTpyMerrry. llpra neo6xoÂI{Mocrl,I Bpaq,eElle fia

OrrpaBï(r.r 9 lloxtet ilepeAaBaTbg.g 6AHIIM I{3 SJIefiTpOABI'IraTeJIeft qepe3

KJrr{HopeMeguyro nepe4âuy. B arou cilyqae Mo}r(Eo o6pa6arunarb Ha I{3Ae-

nr"* i*py"o"ôù 
"pàt 

(riH xe' f iaK Ha ronaprrbrx craunax)'
I4saôinfi, clontuoit xon$rarypaqrrl4l c npuoonunefiHblM trepuMerpoM

saqrrcrnu y4o6no o6pa6arunaTb r{a JrerrToqgo-rr1ypoBOqHbIX CTaEHax

(pnc. XI.{i, a). Cranox cocrol{r lra sJrenrpoÀBl{rareJrfl 72, ne4yq'ero

6àpa6aua i6 r.r negoruux 6apa6anon 73, 74, ycraHoBJrerr'Lrx Ha Bepîur(aJrb-

UrrX CrOt"txax. Ha 6apa6aurr HaTflHyTa <6eCHoHe'IHafl) 11A111Aaql{afl JIeETa

-/5, uarlxe""e Horopofi ocyrqecrnJr.flercfl rro!9por9Y pr,rqara 6apa6aua

13. I(onrlu naxrAaqHoii JreErbr nrupuHoii 150-200 MM cKilertBarorcrl.

Jlr.rnefinas caopocrl JIeHrbI *6 ulcerc.. O6pa6aruraeMlle LIsAeJIIIfl nepe-

MerrlaroTcfl orHocl4lreJrbHo Ha)+(AârIHOfr IeHrbr BpyrrHyro'

S 4. CIIEIIIIAJIIISIIPOBAIIIIbIE
TIOJTyABTOMATAqECLITE CTÀHLU AJIff ODPASOTRII

I,I 3ÀIII{CTKI4

B npouuuueHrrocTrd rrprrMeHfl roTcfl paSHOTI{IIHbIe CleqI4IaJI.l4-

Sr.rpoBagrrge r.r ygl,rBepcaJlËIrr,re cragfiI{. Ha cranrax npe4ycMorperra rre-

pr{oAr4qegxatr trJrlr HeIIpepbIBHafl trOgaca Ofipafiarrrnaerunrx uagelnuil

Hara6Olee a{SeHrrannrrMll flBJIsIOTC.s BIICOHolpoIdBBOAIITeJIbIILIe IIOJIy-

aBroMarI{IIecftIIe craHI(II c Henpepunnoiî aarpyaHoii r'la4enuft. Bperrln

xoJrocTbrx xoÂoB y aTux 0TaIIKOB rrpaHrrrrlecftIr paBlro rryJrlo'

Paccuorputr.r rlauosoii [pIIMep ranoro cîagxa AJIS KoMIIJIeKcHoû 06pa-

6orxu xopnyca trpeAoxpaHr,rrenn (pnc. xI.12). Crason ooecuesusaer

lpeÂBapr,rreJrbgyro 14 onogqareJrbrryrc o6pa6orHy roplloBo1o rpara IIsAe-

irrrfl, npopeBHy AByx rrasoB, npodranny rrJrerrKrr ll ippeaeponaHlle qeH-

TpaJrbHOrO OTBepCTIltfl, A TaH?fie trpoTr,rpfiy uaAenufr oT IILIJII{.
' 

Bce o6pa6arr,rnarcque ycrpoiicrna crarr*a cBflBar{br Me}r{Ay co6oir

rpaHc11oprrrpyroqrrM sepBrrRoM, xoropr,rii o(ecueqrasaer SenpepbIBHoe
4ouxreune uagenuit B craArrr{x o6pa6orxu roprloBoro rpara rI llpopesKlr

rrasoB, npeRparqeHue nepeMe[qeHu.E r4sAeJruh s.a onpeÂeJleHlloe BpeMfl

rr r4X ùIrKCaItrI4Io B CIaÀIIII SpeaepOnaullff I,I ilpOTIIpKI{' a TaI(E{e IIoCJIeÂV-

roqee neprro4rirqecnoe ÀBr4?r{enrre zagetr.rfi. ,{ln npexpatrIegl,rfl l{er1pepbIB-

Horo ABI4'I(eHI{fl IIBAeJITafi nepe4 {peaeponanl4eM I{ nporupgoit coorBer-

cTByroqrre Br4rr(rr qepBsfia o6peaanr,r, a 4nn {urcarlrdrr rdsAeJIUù B Cra/(IrI4

speaeponanr{fl nocJreAg11ù BI1TOK rlepBtr11a ofipesaH IIO 1JIOCKOCTA, IIep-

IregArrqyJrflprroil K npo4olruoft ocu qepBflKa, tr{ tr{CIIOJIbSyeTc.E caMoycra-

"u"r"uà.tqunc" 
Speaa Ho'r{qec'.oû {oprunr. B rex *.e qerrflx IUar
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qEPB,flHA IIPEBbIIXAET ÀJIIIHY I/'AEETIMfi HA ONPEAEJIEEIIYIO PACqETEYIO BETU_
tru'y. Âailr,Hefru'ee I'eptroAr4qecKoe ÀBr{H{errr1e vgTerrvtfl. ocyqecrBJr.frercfi
8a cqer troÂnopa Àpyf r,rx rrcAe iluï4, Tpârrc[ oprr.rpyeMr,rx qepB.sKoM.

vrs4eIrlIfl' lz sArpy?fiarorc.s B fr.ag 74, I/r3 KOTOpOTO oHr4 SaXBATbIBaIOTCTT
U TPAHCIIOPTtrPYIOTC.E.. BIITKAMI' qEPBfiftA 11. TIO MEPE HE''PEP'IBIIOTO
trepeMerqeHvn vzgenuir Hâ,Er'X trpOrrSBoÂr{rc.fl qepHoBaa, npe,qnapr{reJrrr-
Ea.ff rr oKorrqareJrbnaa o6pa60rKa ropqoBoro fpara urri60ranunrror"
ftaMrrflMr{ 8-10, a raH}Ke npopesKa rra3oB np-o4rourrru xalrueu 6.

flocne4uan Hrrrna rrepBflKa rrMeer yne.rruuennirfi ruar ra o6peaana no.u
trpflMhrM yrJroM x npo40nlnofr oca, rTepBflHa. Bcnegcrnlre arofo rro

Puc. XI.l2. ItuneMarn.recnas cxeMa aBroMarrrarrpoBarruoro crarr$a AJrÆ r{oMrrne1c-
solï ltexan[secnoù o6pa6orlctr rr Barrtrcrnu ua4eiuù rrpgMoyroJrr,Eod 4op"ul
,,- 're^pBfl'rHbrfi peÂyKT-op; 9, 73 -,fiyrarrx*1; A, zA - qeTrD; 4 _ (ppesa; ô _ rolluqecriâ.E rrepe_
Âatra; 6 - trpoôfii lËIIbrû HaMeHb; z, i7 - arexrpognuiaredn; g--:ro -'mur$ônâ.nluue Ha[4Hr.r;
11 

- q-e^pBIT; Jg - o6pa6arbrBaeMoe uolleJrnei tZ -_ na'; lJ, pr,_ ptrqarui-iâ _ rçy61a 66JroEa; J8, J9 - BuHroBLre perynEropbr; 90 - MexaEEBM fnx ipoouan-z unenhu, ope-sËfoaasunorBepcrtr.E rr rrpoTtrpHr,r r{BÂerr4fl; Ze - fi\eno5i 24 _ trÛ.r.IdB.

oxoHqaHr.r[ ilpopeSr{r,I IraBoB uBAeJrne c rloBbrrrreHHoit CRopOCTr,rO flepeMe-
qaercfl B trosnrlr4ro upodlrnHr.r rrJreEKr4 u {peeeponaEuff rpara B rleHrpaJrr,-
HOM OrBepcTvld, rÀe ouo $raxcupyerc.E ropqonoù qacrr,ro r0cJreArrero
Br{rKa qepB.flKa r4 caMoycraHaBJrrrBaroqeùca speaoii 4.

.{a;rnneùuree uepeMerqeHr4e ua4enrair - ''eptroÀr.rqecxoe (o6ecnevn-
Baercfl rloAnopoNr nsÀenuit). lVlexanr.r.recxrre qerr(lr .3 nporlrparol r.r3ÀeJrr,rrr
r4srryrpr{. B ro npeua KaH nepBafl rqerr(â ilporr4paer rr3ÀeJrtre c o4uoii
cropOIIDI' BTopa.fl qerRa IIporl4paer ApyIoe UBAeJIIIe c IIporI{Bollonor$noii
cToporrbr.

TaHru o6p.aaou, qepBflK o6ecuesueaer rrelpepbrBuyro rpaucûoprrr-
poBKy raa4erraù c pa3rr.rqHoft cHopocrr,ro, rrx ocraHoBny u noône4yroqee
nepuoÂr.rqecxoe trepeMeqeHr4e.

ft uecrau nbrJreBbrAeJrenuff rrplr o6pa6orne rpara rroÀBeAenr,r MecrHr,re
orcocbl sHrrrmnoii BeHrr.rrrflr{r{rd. Àno yBeJrr{qeHufl a{$enrnonocrr4 orcoca
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rrÊrJrtr rr cosAalll{fl IralpaBJIeHIIOfi crpyl4 BoSAyxa c a6pasuBHoù Ilbu]blo

r{ rparoM K MecraM o6pa6otHu uepea tpy6Hl4 ItoJIJIeHropa trOABeÂeII cffia-

rr.riî BoBAyx. Aln 6otee eù{eHrrrBHoù oqucrH]4 uegenufi. rr npeÀoxpaHe-

III4.fl nleTol( oT 3altpfl3HeHufl qepeS I{x IIoJIbIe BaJI}'I TaK)Ite HaIHeTaeTcfl

cr11arr,rfi Bosgyx. O6pa6oranuble I{aÀeJII4fl, rpauctroprl4pyeMÉIe ro }fieJlofiy

22 H.axonseûep, nporuparor crrapyÆrrr q,erKaMrr 23 u O6gyaaror BosÂyxoM.
rlepnnx upuno4lrrcn B ABrrx(er{ne âJIeKrpoABr4rareJIeM 7 uepee wturs 24

rr qepB.Eqgufi pepynrop 1. Boanparuo-1rocryllareJlr.Hoe trepeMelqelllde

Mexagr.{aMa 20 (gnn trpofiuB1u trJIeEI{I{, Speeeponanl4fl IIeHrpaJIbHoIo

orBepcrr{fl I{ BHyrpeHHeù ilporl4pnra) ocyulecrBJl.aercfl lty;raqxoM Z qepeg

cucrèilry pblrlaroB 21. Bpaqenue Ha Ôpe3y I4 nIerHI{ Ilepe4aerctl or sJIeK-

rpoABrrrareJls rlepeB KoHl4qecKyro nepeÂasy 5.

B UOaraqrara Hapy?fiIIoI"I trpOTIIpHII IIBASJII4g IIepeMetqaeTgtl BCJISACTBRS

Bpalq,eEr4ff rrprrBoÂHr,rx rroÀnpylril4HeEHbrx poJrr4KoB. ,II,nn lpranoÀa Top-

qyrorqux (o6pa6arrrnarcrqlrf ropllbr) iluluÔoBarr,Hbrx--.r(aMlrefi B-10

ycraHoBJreEbr I4HAI{BI4AyaJIr,HÉre âJreRrpoÂBr4rareJrI{ 17. Topqyroque

ttaU"r r4 1rpoùulrr,Hllù KaMeHE 6 uoxno yCTaIIaBJIIIBaTb IIa HeO$xoAI'IMOft

Br,rcore Br.rrrroBbrMlr peryJlflropawu 18 w 19.

Monrarnua.g rrJrtrrTa, rra KoTopofi ycTaIroBJreHbI Topqyrcque KaMIII4

c IrpuBoAoM? utrIeeT BOSBpaTEO-IIOCTynareJIbHoe ÀBIIII{eHLIe B HAIIpaBJIe-

Hr{r4, rrepneHAIIItyJIflpIIOM K IIpOAoJIl,Hoii ocn qepBflKa, 
-3ro ÀBI{tfieHI{e

nepeAaercs HyrarlnoM 13 wpeà cl{creMy pr,rqaroB -15, rrryÔry o6ros'a 76

lr upo$ullnblfi ltyJlasoft c poJII{ItoM. Ba oquu Odopor ropllyloqero ftaMllff

nepe]vrell{eHrre rrJInTbI cOCTaBJItreT 0'02 nw.- 
flpouano,qr{reJlÉHocr}, cralrfia Aocrl4raer 30 000 rr3ÂeJrr'rft B cMeHy'

cranog frosBoJrrrJr BbrcBo6oÂurr, ÂBerraArlarr, pafioqux 1{ KogBefiep c 060-

pyAoBagrrerr B ofipafiarÉr3aroq,eM orAeJregr{r4, crrflsrrrf, 6paH u yryqilrr4rb

yc.roBr{fl rpyAa'- 
Ans o4uonpeuenuofr Mexaurrqecnoft o6pa6orHu npsMoyrorlbHoit

Hopo6HI4 I{ ee KpLIIIIKI4 IIpeAHaBHaqeE OpItIlrHa"rILHbIiil CTaHOI( KOIICTpyI(-

qu; A. A. ItouypxoBa (prc. XI.13). Padoraer oH rlo rt-PlrHIIIlny caMo-

K6rr1,1poBagr4ff LI I{MeeT ABa IIISCTUTHSSAH5IX pOTOpa 4 n 8, KOTopLIe Bpa-

qaloTcg ilepI4oAI4qecKII B IIpOTûBOIIOJIOII{HbIX EaIIpaBJIeEIIflx' cIIHxpoIIEo

Apyr c AptroM. O6pa6atunaeMr,re KpËrlrrKa rr KopodHa yHJIaALIBarorc.s

BpysHyro oAHoBpeMeIrEo B rHeBAa 6 u 7 (nozn]quw I).- 
IIpu rroBopore poropoB Ea yroJr 60' (uaupaaJreErre__BparqeHr{fl nor(a-

aa'o;rpernalnu) npumxa trepeMetr{aercfl B rro'rrlwo II gln o6pa6ornn

IIByx troJryKpyfJrhrx traaon. o6pa6orxa rpousBogr{rca $uryprrrn runr.r(po-

BaJrf,HËrM RaMEeM 5. B uoauqulflx III qepe3 11IeBAo poropa IIoAEI4Maercfl

Eu?nnrlft trprlltuM trpflMoyroJlbnofi ÈOpMbI II no4ae1 IISASJIIIe fi BepxIIeMy

trprpr(rlMy, cAaBJInBafl upyl(trEy I 2. llsnen6e MeAiIeEEO noBopaqllBaerC.ff

Errlr(EEM rIpulIttrMOM IIa yroJl 360o, npZ sroM BORpyr ero.RpoMoH c rparoM

o(xarms adrcff Bpaqaloq,aft ca uncrpyueur (npo{I{JIbEËIù m1u{oB a;r r,EbIË

KaMeEb tr i l t  Èpe3a).
B noauquai IV rc ffie aa[eJrrls troBopaquBarorc.fl Ea yron 360' a o6-

paTrloM IranpaBJleHIIu tr o6pa6arblBar)rcs TaKI(M )I{e o6paBOM pacIIoJIo-

XterrubrMu B gTI{x noalnl{tr.gx trflcTpyMegTAMn. YIHCTpyMSHTLI EaXOAflTCfi

Ea rntrI{H4eJlffx, yçTaI{OBJISEEËIX B HaCarcqIIxCfl OTIIOCtrTSJIÉIIO OCeiT 2
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Puc. XI'13. Ctanon AJIS oAgoBpeMennoË non6unraponaunoù o6pa6orru u Barrucrnl
ÂByx paarr4rruurx 4eraneù:
I  -  r rpoHl l r re f iHb l ;2  -  oc t4 i  J ,20  -êJrehrpoÂBurare f i f i i  4 ,  g -poropbr ;  5  -uausoua.n lHr , rù

T** " "1 i_^9_t  ? . - . lHe34â!  I  -  l l l e rRr . I ;_ t ,  -  Heno6;  r r  -  ay6var l r j  ôer i renr ;  Jz  _  npy} } (uHa:
tJ - \wcrri i4, t6 - urecrepHtr; 15-,,e5 - Hyra_irHII;_.72 _ noBoÂofi; i8 _ uepÉavHlrlt pèriyHrop;
_rp 

- HJrr4rropeMerrnafl fiepe[a's.ai 21 - Marbrrdficfiuù $pecri zz, 2a - Houir.recHue neciepnu;
23 - fipoMe]fiyroqHbre llrecrepHr.r.



RpoErrr'refiIlax -1. BpaqeEue fisclpyMerrroB ocyrqecrBJr.Eercfl rrerbrpbMfl
r.rrr4rrBrlAyaJrbubrMr{ aJrer{Tpo4BlrrareJlflMr{ .î uoulnocrr,ro no 0,27 rcem
Trepea rcruuopeMerrur,Ie uepegaqrr. B nosnqunx 7 o6padorannbre trBAeJrtrfl
rrporr4pârorcfl BparqarcqrrMrc.fl qernaMrr 9, a n troarir4llnx VI cranxu-
Barorcs cîpyeù cffialolo BOBAyxa B HaKJroHHbfû. meto6 10.

Porop 4 nepuoguuecnrl noBopaqr,rBaercn Ha yroJr 60o areHrpo4Br{ra-
reJreM 20uepea HJrrrrropeMeuHyro repeAauy L9, uepnnuurrù pe4yHrop "18
Ir rroBoAon 77 c uecruilyqreBbrM uantruii:cHraM r(pecroM 21 . Bparyenme
Broporo poropa ocyn1ecrBJrsercfl c troMoqbro Kouuqecnux -necrepen 22
u 24. Or Bara qepBflqnoro pe4yr{ropa xpyrnrqnù MoMeHr trepeAaercfl
Ea quJrtrEAprnecnuù Hyraqon -15 uepea mecrepnro 16 n ay1uarnù reneq
Kyilaqfia. Bpaqeurae Hyraqny 25 nroporo poropa coo6rqaerc.a qepea

ABe trpoMelr{yroqHue rrrecrepnu 23. Topqenar npo{raronafi qacrÉ }ryilaqna
noe4eftcrnyer Ha Arlcn 73, nepeueqafl B oceBoM EarrpaBJreurtr Hr,rlnur,rit
trpulr(uM rl ulecreprtro 14, eaxpenJrenrrbre Ea oAEoM BaJry.

Ha uapyxaoù uonepxnocrr Hyraqra pactroJrorxeu ay6uarbrù cerMeET
LL. IIpu trogbeMe rtrecreprrl( 14 ee ay6rn Barletrn.Erorcn zylravru ceruenra.
ftonraqecrso ay6ren cerMenra rr ilrecrepuu paccqurano ranuM o6paaou,
srodbr B Te.refltre BaqerrJreurrfl o6ecueqrars noBopor rrrecrei)Eu 14 m o6pa-
6arrrsaeMoro r4sAeJrnfi na yron 360o. ,(nn npanrJrbuoro BaqerrJrerrrfl
ay6ren cerMerrra n mecrepnrr rroJrolfienue trocJreArreù KouTpoJrtrpyercfi
creqtraJr L,fl brtr.r $raHcarop oru.

CranoH troaooJr.fler rrocJle nepenaJragKu o6pa6aruBarb paaruqnr,re
rrpflMoyroJrbubre trB4eJrun (r. e. os Mo)fier 6nrrr yurrBepcanr,nrru). rlaco-

Bafl trpotrBBoArrreJrr,rrocrb craur(a cocraBJrfler 900 HouruenroB nopo6oft
tr lrpbrltreH.

flmumnuu4enrsbrft roJryaBroMarrasecftuù crâEon (prc. XI.{4) opel-
EaBHarreH AJrfl cBepJreutrfl qerbrpex oreepcruft r. cs'fl.îv.fi. rpara R 6onoeoM
nagy Ea BJrexrpoycranoBoqshrx uageJruflx us $enounacroB. Ilzgetan
noMeq,aloT BpyrIEyIo B I'HeBAa -/0 aarpyaOqEolo ABeHaAI{ArIdtroBftqI,IoH-
Eoro AI{cKa B" flrcn Bpaqaercfl trepaoAffrecxu, rroBopaqrBarrcb trptr Ka]fi-
4oM qr{KJre o6pa6orxr,r rraAenufl sa'l.,.rqacrh o6opora. Bparqear[e Ha rJraB-
srrù sar peAyr(Topa a rrrrb mnungeneft trepoBbrx cBepJr Z nepegaercn
or rtrKuBa 2 aneHrpo4BtrrareJrrr -/ uepes HJrrrHoBhre peMEtr u mKtrBbr 3 n 4.

IIIu.anqe.n6Ha.E rorosna 5 co cBepJraMtr otrycnaercfl no4 4eficrnueu
rpyaa 6, a no4uuruaercff troA geficrnneu npofturr,uoro nyJraqxa, ycrano-
BJreHHoro B peÂynrope 9. Hecmorps Ea ro, qro Bce rrflrb cBepJr otrycxarorcJr
oAnoBpeMerrno, rra Ha)fiAoM nsp.eilnfr B otrpegeJrenuoù uoanqûu o6pa6orxu
cBepJrrlTcfl roJrbno oAHo oTBepclue, flocr(oJlbKy cBepJIa pacopeAoTorrelrhr
rro Ayre Barpyaoqsoro Aucna. Ineaga 10 n sarpyaoquoM Aacre - cnBoa-
Hhre, oArraxo B rrpoqecce o6pa6ornu trB4enue y,qeplxrBaercfl nJracranoii,
paotroJrox{er{nofi no4 BarpyaorrubrM AficnoM.

flocre o6pa6orxu r[B4eJrtre craJrnûBaercfi B EafiJrouunft ]fiero6 cue-
quanÉHÉrM cbeMEnHoM rrepeS oTBepcltre B trJracTûFg, coBtraÂaroûIee
B troar{qrrlr craJrr{uBarrrdn c rEeBAot\{ Aucna. rlacosas upouaBo4rrreJrbuocrb
crauna 3120 nsnennfr..

tr4esecrunr cnoco6rr yAaJreurur
mzgetnrt a orBepcrusx vr rrasax

29  3axaa  t 53?

o6paeyroqeùca npt rpeccoBalrutr
trJreHHtr EarpeTblMu tryaEcoHaMtr.
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Puc. XI.14. flolyanrouatnsec$uË MnorontrIrgAenrunfr cnepnunrubrû

1 - âreHlpoÂBr{rareJlb; 2 -4 - TIIKEBbT; 5 - ÛIIIlEAerbnaE toJIOÊfi4; 6 - rpy3;
l0 - rEe3tra.

Bud  A

CTAEOR:

? - cBepra; I -:[EcH; 9 - PeAYHToP;
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,{nn aroro e 9CCP trpr[Menferc.É noJryaBroMarusecHrft poropuuft cra-
nor(, oAEoBpeMeEHo y4anrroqnfr trJreEHu s 4-6 orrepcrrrflx. B nepuo4r-
qecnrr Bparq,aroq,eMcfl porope rrMerolcfi 12nap rEeBA AJr.fl o6pa6arnrnaeurrx
uapelrmfr' flnn $raHcupoBarrr4.fl poropa a troaûqtrHx o6pa6ornu ycrano-
BJreE nenrosnËrù ropMoB. flyaucourt o6orpenarorca ailenrpfiqecfttrM
EarpeBareJreM conporr4BJreur{fl. flnenra sa naAeilsflx npor{aJrbrBaerc.fl
ocrpbrmtr ÊaxoneqntrKaurl rryasconoo tr orJraBJrflercrr (o6ropaer) trpr4 KoE-
Tar{Te c uarperoù 6onoaoit rroBepxnocrbro tryancoua. flogreu r[ or]-cxa-
Etre rryancouoB trpotrcxo4ûT rroÂ geùcrruelr Hyraqxa rrr rrpr{Borurrtrsoro
MexautraMa. O6padoranubre uaAeJru.s BËrtraAaror rra rEeBA poropa B rapy.

S 5. YHIIBEPCAJIbHbIE IIOJIYABTOMATI{IIECKI4E CÎÀHKTI
AJrfl OBPAEOTITI,I r,r SAqr4CTI(U

Vnrmepcanlsbrft crason AJr.E o6pa6ornu qfiruuÀpuqecnrrx
usgènnii paa.nruu.oû BÂrcorÉr tr AuaMerpa rror(aaan Ha puc. XI.15. Ha ra-
KtrX CTaEKaXt l{otrOJlr,3y.s Me-
îoA 6ecqeurponoro _runa$o-
BaHIJ{, yCtremIIO O0paoaTbr-
Barolcfl a BaqultraroTcfl ToE-
HOCTeEIILTe qfiilUHApIIqeCHrre

ESAEJII,Ifl , OTTtrIIAIOtrIIIEC,E BEA-
quTeilEHr,rM HoiledaEueM pa3-
MepoB r[ r]orpemEocruo Qopunr.

I[agexun Barpyffiarorc.E B
Jroron ./ r,r aareu uooqepeAEo
îpaHcnopTupyrorcjr rra Bpa-
q,aroquùcx AucH 2. ,[rcn
yBJrer(aeT Ir3AeJru.fl, IioTopble
trouaAaror B 3a3op MelfiAy
BEyTpeEEr{M pesr4EoBbrM Âr{C-
fioM-axcqetrrptrnoM 3 u napym-
EL'Iir{ peBUEoBbIM nOnrqOu 4.

,{,ucHz 2 q 3 Bparqarorc.fl
B trpoTuBotroJrolr(Hble cTopoEbl
clpaanzuuoû onpyxuoù cno-
pocTbr0, qTo cooon{aeT IirS-
AeJrû.sM, EaxoÀsu{IlMcs Me)r{Ay

Puc. XL15. Ituseûrarnsecnafi cxe-
Ma yHr{BepcaJrËrroro tronyaBToMaTt-
gecnoro crarrxa gnx o6pa6ornu u
8aqficTKtr rlfirnEÂpr.rqecRux EsAe-
rnii:
t - roToft; 2 - Auctil 3 - [Ecfi-âHc-
qeETpr{H; 4 -pe8EûoBoe xor[,qo; 5 -
mûuôoBaûr,Hrlft fiaMerrË; d -aJreRTpo-

ABEfaTeJIr,; 7 -llJIIIHOpeMeHIIaÂ Uepe-
EAqa;  8 ,  9 ,  11  -  mec lepHu;  I0 -8y6-
.rarÉrû BeIIeq; 12 - Bapuarop.
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peBtrEoBÉrM ArrcnoM 3 e rolrqou 4, BpaqareJrbnoe (uporrn .raconoft
crpennra) rr oAEoBpeMeHEo nocrynareJrÉEoe (cupaea nareno) ABrr)fieutre.
flpu erou ft a?fiAoe traAeJrrre trepeMeq,aerc.s oruocrlteJrbuo Bparqaroil{eroca
mnn{onanrnoto aaMus 5 m no onpy}nnocrrr nlp:errfrfr paBaoMepro yÂa-
nserc.s rpaT.

Ilpunog cranfta oc;rqecrBJr.serc.fl ener{rpogBr.rrareJreru 6. rlepes r(Jrtrrro-
peMeuryro uepe4arry 7, xouryecnrre u qurtrE4pfirrecrue ruecrcpnn I
u 9 gnuxteuue trepe4aercx ua ay6uarrrft eeueq 10, H noropoMy npuBapen

ïud A

Puc, XI.t6. Cxeua noryaBroMâr[qecxoro crâEna 4nr o6pa6ornr4 n Baqncrnrt
uagemrii rrB TepMorrJracroB:

t -a reHTpoABnraTeJrL ;2- I rJ IuHopcMeHHâf rnepeEaqa;3-qepBÂt rHb l f ipeEy l rTop;4-HoHuqe-
c l r E f i p e Â y H r o p ; 5 , 6 , 1 4 - u r e c r e p H r r ; 7 - [ u c K ; 8 - o r l p a B H a ; 9 - H y r a q o É ; 1 0 - p e 3 u H o B b r t
r{rrJrrrHEp; J7 -- cTofrHa; 12 * Ijo}\Lti ,3 - onopHoe HoJrbllo; J5 - o6pa6arbrBaeMoe I{BÂeJrûe.

pucx 2 c peaunoBbrM noJIË,rIoM 4, finmtxeur,Ie BflyrpenlreMy pesuEoBoMy

Aucny .1 coo6q,aercfl qepea Betlerl -20, mecreprlrc 11 n napzatop 72.
Saaop Me)rtAy Âr{oxoM-ar(cqenrpl,rr(oM 3 u xonrqou 4 perynrapyercfl B BaBtr*
cuMocrr4 or AuaMerpa o6pa6arnrBaeMr,rx uagenuit.

Vnrae pc anr,Hbre crarrxrr, Aarotqlle Boarfo]nnocrr o6p a6arnrn arb rpyutry
ua4eruù, trMeroq,ux o6qlre rexnorortrqecntre trpuauaxtr, Eo paaJr[tluhle
paaMepbr u nou{uryparlr4ro, 6oree upe4troqrureJlbnbl, qeM ctrequaJluar-
poBaunÉre cranxu 4ln o6pa6orr(u oAuoro mlrr AByx mege.nufr.. IIIupoHo
pactrpocrpaueubr ynrrBepcaJlbuhle cralrntr B trporrsBoAcrBe uBAeJIz;ft ns
peaftTotrJracToB.

Eonrruze rpyAuocîfi Bosnul{aror trpu aaqucrne uageluft EB repMotrJrac-
ToB, IroJryqenuËrx MeroAoM JIr4Tbfi troA AaBJIeEtreM. 3ro o6rgcuflercff

452

0ôpetto



Eecra6lrJrÉ,EocrbÏo pa3Mepo8 u3AeJrtrft, BblcoRofi BffBnocrr,Io MareptraJlai
a raKrfie EeobxoAr,rMocTbro yAaJreEtrff JrIlTEtrna I[, KaH trpABfiJro, TqareJrb-
Boft garrucrxrr Mecîâ cpeaa Jrr{rtruna. floryaBroMarllqecnuù crauor( AJrff
o6pa6or:xra ua4enufi rra troJruarrrJreua u nonnuao6yruJre.Ea, a rarufie Apy-'rûx 

aJracrrrqËbrx repMorrJracroB tror(aaau Ea pllc. XI.16.
O6pa6arunaeMbre rraÀeJrr4q EaAeBaror Bpysnyro Ea ynrrnepcaJrbrrbre.

orrpaBr(tr 8, xoropue ycrarroBJreubr Ea BpaqarcqeMcfl HetrpepbrBuo c Ee-
6orruoù cnopocrbro (8 o6lnun) gvcne 7.

Itpyrnqrù MoMeEr trepe4aercfl rra AncK or airerrpolorrrareJr.E / uoq-
Hocrbro 0,6 nem sepea firnnopeMenuyro uepe4arry 2, ueperurnrù J ra xo-
EæIecKuù 4 pe4ynropbr, a îarlne qrrJrrruApr.lecntre mecrepntr 6. ITpr
upudnraxeurrr4 K aone o6pa6ornu (ua pucyure - ctrpaBâ) oupanxa Eaqr-
Haer Bpanlarbcfl BoJreAcrBue sarletrJreEr[.fl mecrepEtr 5 c urecreps]eir 141"
rrpl{Boga. Buecre c oupanHofi Bpaqaercfl Tan}fie rraÀeJrrre, noropoe trptr-
?r(rrMaerc.s H onpâBxê peatrrronËrM r{uJrtrEApoM 70, ycranoBJreuubrM Ea
mapunoBbrx troAmEtrEfir{ax.

Jlurnsn n r.frïrrwfr.fr. qacrb nageJrrrfl orpeaarlrcff AByMA Hofi\awn L2,
rraroroBJreurrr,rMrr rira 6ucrpopexyqefi crarn u BafipetrJrensbrMtr Ea croûfie"
-/1. flonoxreur{e Eo}r{efi tro Bbrcore Mo}r(Eo peryJrrlpoBarb.

Ha oupaexe uMelorcfl EecxoJrbno RoJIr,IleBbrx KaEaJroB, qro uoatsoil.geT-
odpesarr r4aAeJrr{s paaluurofi Bbrcorbr. Ha cranne Mo}nuo o6pa6arnnam
r{B4eJrtrfi paailuqnoro Arrar\{erpa (or 15 4o 100 ttn) 6ea trepenaJraAntr.
,{,nr o6rerqeur{fl trpoqecca peaarrflfl trB4eJrrr.s trpeAoapr4reilluo cMaqu-
Barorcfl crpyeri aMyJrr,crrrr. IIo nrepe 4anrnefimero Bpaqenr,rrr Ar4cKa
oropnoe KoJrr,qo 13 nepeueqaercfl tro npo{unro KoJrr,rtreBoro Kyilaqxa I,
odecuesflsafl tro4beM r c6pacnnanrre B trprreMuyro rapy o6pa6orarruoro.
Ea4errrrfl. Ia6apurnue paaMephr cranxa 500 X 600 X tl00 nn, qacoBa.ff
trporraoo4ureJronocro 1800 raalenuft, nec 785 n,.

S 6. ABÎOMATI4IIECKUE CTÀHT(I4 [JIff OEPABOTITI,I
U SATII,ICTITII

Cos4arruhre fi a oreqecrBennËrx BaBo4ax crreqr{aJrsa![ponarr-
Ebre tr ysl[BepcafibEËIe aBToMaTutlecKlle truTaTeJII{ npuMeE.sroTcfi AJrfr.
noMrlJlefiTaqutr lroJryaBToMarrrqecnlrx cralrnoB c r{eJrbro nongofi aBToMa-
rtrsaqrrrlr trpoqecca MexaHr{qecHofi o6pa6orHrr rriracrMaccoBbrx ue4erraft.

Cnerlrnanna npouaunr,uî 6ynxepunrù trr4rareJrb gna pear6oBÉrx BryJroK
rrpeÂoxpautrreneù noHaBaH Ea puc. XL17, a. Sarpymeuubre B 6yrHep 6'
BryJrRn 2 ynneHarorcfi rxrrrrprrMn 5 rpopesnnefirroit Jrenrbr 3, upuno4u-
rroit s ABrrx{e"srre eJrenlpo4BrrrareJreM 7. Ha rrrrbrpffx rrMerorcff trotrepeq-
Er,re KanaJrbr, coorBercroyrorqile nnyrpenuefi pear6e BryJron. flpu upa-
BrrJrbEoft optaenraqrlu (oeepxy) r{BAeJrrre rpaEctroprrrpyercfl rtrrbrpeM
Jrerrrbr B Eaxorrr{Tenr. 4. ILe EanotrtrTeJr.s rz,laelrrrfi. B optreurrlpoBannoM
RaÂe Barpyx{arcrcfl B rueBAa noAarou{ero Aucna 7 crauHa. flpu nenpanzrr-
Eoû opueuraqun (cupana nuuay), ts cBflBlr c orpr{rtrarerrbrrr,rM yrJroM rra-
KJroHa JreETbr, ua4eJrr4e cocr(aJrr,Br,roaer co rnrbrpfl n 6yuHep.

Eonee a{{enrranen ynunepcanr,nmft nu6paquouunrù lrrrareJr6.
(pnc. XI.17,6). Budpaquonunù trrrrareJrË cocror{r r{B ocHoBaEnn L7,
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Pnc. XI.17. flurareau /{JrÂ trortrrJ ruoË earpyann B crarron odpa6aruaaeMbrx EaAe-
ilnft s oprreulrrpoBanuoM uoJloxterttr:
a- fleuîorrroto ruua; 6 - Br,rdpaqtrouuoro rurra;
l - t roÂarorqnf t  \ f rcKi  2 - r raAeJrrr f i  (BrynKu);  J-neHTa;4-Eaf iotrûref ib:  5-mr6rDû:6-
oyHfiep; 7 - âJreHrpoÂButareflË; I - caua; 9 - cnupannnnfi xero6; ,o'- siloparoËi'11 -
OCIIOBAEEE,
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rlr4rrrEApr,ruecHoù qartru I, rStoToBJrfleMoù odusHo r{B ToEHoro cTaJrËrror(}
uJrr{ aJrroMtrHueBoro Jrficra, u oJrenrpoMaruurnÉrx rudparopon 70. Ha nny-
rpeuueii troBepxnocrtr rrarr[ uMeercfi cnr,rpailbsbrft meno6 9 gxa rpâEc-
rroprtrpoBxu za4eruù. trLage,r'ux Barpy,fiaror EetrocpeÂcrneuno B rramy.
flog 4eftcrnueM BbrBbrBaeunrx nrdparopoM none6auuli rrotraBmtre Ea Eu]n-
Eroro qacrb meroda ua4eJrr{fl trocîetreuuo rpancnoprrrpyrorcff BBepx
K BarpyaosnoMy Jrorny crauna Afiff Mexasuqecnofi o6pa6orxr. Heupa*

Pac. XLIB. ItnueMatrsecnaÂ cxeMa anroMaraqecÉoro craur(a A,JI.E o6pa6orHw
t aarrgcrrrr qûrran4ptrqecrtux uagelnË:
1, 13 - âner(TpoÂBrrrarerfii 2 - HJrnHopeMeHHaÂ- nepeAasa; 3 - peryrupyrc4ee ycrpoficrBo;
4-JJorof i ;  5-ûrr , rôoBarbHÉlf t  f iaMeHb; 6-paooque [ rcKu; 7- ' {epBff t rHÉre peÂyf i ropbr:
8 - perynfrop; e - riiero6; .z0 - rrreaEa; Jt - rroÂaroql4fi Ercfi; ,2 - 6yEnep.

BuJIbtrO opUeETtrpOBaEEbIe uI1p1e[Infr CTaJIRtrBa'IoTcfi cueqaaJlr,urru yc'rpori-
crBoM Bnyrpr qamrd. Bz6parluonumii unrarerb B upusqlrtre uprro4elr
AJrrr aBToMaruqecHoii sarpysKll nsileilnfr. He6orl,ilflx pasMepoB nro6olî

, non{nrypaqnr. ,{na antoMartrqecxoù aarpyantr lr3ÀeJlr4ft a cranHu upra-
MeEffIOT TaK?fle fleHTOqEIrIe trUTATOJIII.

' Cneqraanraauponauurrii crauon, HuEeMaltrqecHafl cxeMa Horoporo
tronasana Ea pl4c. XI.t8, [oBBoJIrrJI troJlnocrbm aBloMarr4Sr{pooarb Mexa-
fluqecnylo o6pa6orxy rluilunAptrqecnûx uagenuË. Bsa'Iaile o6pa6arnrea-
eMbre ua4eJrr{s BarpyÆralor B dynnep 12. flpa BpaqeEI4I{ troÀarondeDo'

AI{cHa 77 usnlennfl. trouaÀalor B ero rEeBAa 10.I4,s rHeBA eroro ATICHa rrgAe-
nl{fl rreperpyx{arorc.fl B }r{eJlo6 9 lt uocryualor B trpocrpalrcrBo Me}r{Ay

AByMfl pa6ovulur 4ucnauu 6.
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..,{racxlr 6 nparq,arcrcrr B rrporr'BotroJro}r(H'rx HanpaBJre'rd.Ex c pa'nuq-
.noû cHopocrbro, B cJreAcrBrre qero o6pa6arnn aeMbr M nBAeJrr", ao o 6quar""
BPAtr{,ATEJII,EOE I4 O,qEOBPEMEEEO IIOCTYIIATEJIbIIOE ABIIT}ITEAUC. IIO UEPE
"otrycr(aErr.fl Bparqarcrrurxcff r4sÂeJrrrii ua uux Hpyrfltr{r{Mca mnu{oeall-
EbrM ftaMEeu 5 06pa6arhrBaercff rpar (cnoco60u-decqeurpoBoro mnnso-
nanun). Odpa6orauubre rra4eJrr,rff nagarur Ha roron 4.
- _ flogaloulufi 4ucx 1-l npaqaerc.fl aJrenrpo4BtrrareJreM ZJ uoquocrtro,0,2 nem qepea HrrnopeMeunyro uepe4asy rt qepBflqnrlft pe4yHrop. Ilpra_
nog pa6ourx AtrcHoB 6 u mlrasonanrsoro xa*rui 5 ocyqeàrïi"urr" urrr*-
rpoABrrrarereu I uoquocmro 0,6 n6ïLo,epes r{JrrrEopeMeEeyro nepe4auy 2
tr qepBflq'bre peAyr(ropn 7. Saaop Me)fiAy pa60uuuz 4ucnârtlr. EsMerrrrror
B saBtrcr4Moort OT- AtraMerpa oopadarnreaeMErx asnerrnù upn rroMorq,lr
peryJrflropa 8. Paauep o6pa6arnnaeuoft na ra*4ennz Sa"H" p""yo"pyro"
ilptr^^rroMoqn .ycrpoùcrna 3. flporaano4ureJrbEocrÉ craEHa Aocrrrraer
40 000 asileiluù. B cMcHV.

flpozaoo4ureor"o"ri aBîoMarr4qec*oro cra'fi a otrpeÀeJrfiercfl rrporr'-
BoAtrreJrbtlocrbro truraretx Q (s u,m.lu), Horopyrc ,r,roxno paccqtrrarï,
uo $oplryle:

Q : 6 0  k æ n (x r .1 )

tqe k - ftoa{suqûe'r Bepo.Ergocr,n aarpys^u fia]r{Aoro rtreara trnrareJr.E
(gna 4ucHoBËrx u Jre ' roq 'brx uurareneù k:0, i5 :  0,3) ; ' r  _  \ r r rcro
rEeSA B rrr{lareJre; n - qucJro o60poron Aucfta r{Jru JrerrrËr, o6fmun.

flpouano4rareJrr,Eocîb oudpaqronuoro rrrîareJrfl Ba'r{crrr or qacrorbr
xoneGasafi era6patopon, a ranrr(e r(ogcrpyntr4surrx ocodeunocreû uura-
"reJrfl u îpaucrroprupyeMbrx uagenmù,

s 7. ODOpyAOBÀHrlE ÂJIfl oT[EJrItI4 IIOBEPXHOCTIT

ilJIacrMaccoBhre rrgÂeJr".fl, Barp.rr'Irelr'ble a6paaunnr,rura
sacrûqaMr4' crpyxxoft tr u}ùJrbro B rrpoqecce SarrucrKl,I rpara, uepeA ocy-
qecrBJreHrreu roft uuu rmoft otrepaqur{ olAeJrnu troBepxEocrz ueo6xo4"rrlo
osarr{arb, o64ynarl crfiarËrM BoBAyxoÀ4.

rtpyunne rrBAeJTus pa'MepoM ù roo x 100 un, olgynaror rreuocpeÀ-
'crBeffEo B Tape, oqeE6 MeJrnue - r xopo6Hax, r4SroroBJIeEEÉrX u3 MeraJr-
nnqecrofr ceîKu. I4zpennn, rroAJrexaque odgynne, rroMerqaror B ctreqrraJrb-
HYIO KAMEPY, PACtrOJIO?fiEEEYIO EA BEPt)TAKE. C}IIATbIù BOSAYX IIOABOAtrTCJT
tro mrasry H uucroJrerl,_Tepel noroprrù tro4aercfl Ea AeraJrtr. ,{aeleaue
B Marucrpann 0,3-0,4 Mrulnz.

flocre o64yrxu n'Eerrv.fl- trocrytraror Ea troJrtrpoBHy, ,{nn rroirtrpoBa-
EEfl pen_oMeEAyercfi ucIoJrbsoBarb raJrroBovune 6apa6anrr. Bo scex
rpanflx 6apa6aua trMerorc.fl orBepcrr(fl Arr.fl yAaneurrs orxo4oB.

B nasecree EatroJruureJrefr ucuonrayrorcx gy6onrre ny6lrxra paBMepoM
10 x 10 X 70 nn, trpotrrrrasnbre troJrupoBosiôfi oacrofr, 

" 
uu"arrruqe_

oKrlre EarroJrEtrTeJrE paanzunoË lpoprur,r, ftolopÉre sarpy)fiarcTcn n 6apa6an
BMeCTe C AeTanfiME, trOÀneffiaqaMr.r troJrupoBKe.
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flpuuepuufr cocraB trorupoBoquolî nacrrr, uacc. 0/o:

Orcuct xpoua 20
Oxrcr, aJrrolrlrull.a l0
Jlnranos 2g
flapa$zn 42

. Bocn rrrJrtr qepearlrr 5

flocre rroJrupoganrrs B ToM xe 6apa6ane rrpozaBoAtrrcff trpornpr(a,
gerareii ![tarrenennlr u u,rz' cynoErrr,rMr( Jrocr(yraMr,r.

Ecnu ua4errrg crrJrr,Eo sarptrgEenbl MarnuggbrM MacJroM, troJrspoBoq-
IIbIMtr tracTaMII' a TaRlfie IILIJIbT u paBJII4qHbIMu oplaHI4[IecKlll,Iu cMaBHaMI4
(o.neranonoit r{rlcJroroù, xpeuuuftoprantrqecr(uMr,r EirlAxocrflun r r. 4.),.
trprrMeEfleMr,rMrr AJr.fl cMa3r(rr upeccùopu, To AJI.E ux osucrKl,r Moryr 6brrb.
trpr4MeEesbr opraEtrqecKr.re pacrBoptrreJru. I(agetun Ea troJrucrupoJra,
troJIûâTI{JIeEa' IIOJII4BI{EûJIXJIOpIIAa oqllqaloTcfl T€XEUII€OHEM AeEaTypII-
poBaEHbrM ctrrlproM, rra troJrrlarptrJlaroB - yaùr-cuupr4ToM, a uaAeJru.ff.
I{3 TEPMOPEAKTTBflbIX QCNO-, MOqEBI4EO- IT MEJIAMUEOIIJIACTOB - TPIIXJIOP.-
eTrrJreEoM, qeThrpexxrop rrcTÉrM yr Jre poAoM, ya r"rr-crrrrpr4ToM.

,{nurenrnocrb conpunoclroBeuas trJracrMacconnx geraneft s sassax
c pacrBopr{reJr.flMrf Aon?KEa 6rrrt uo BoBMo]nEoCfr4 KparHoBpeMesuoù.

flepevrac.renrrbre cpeAcrBa MexaEr4sarlrrm ouepaqraii ôr4enHrl c r{eJrbro,
BoccrarroBJreEr4ff trepBoEaqafibHoro (Ao aavucrHu ra o6pa6orxra) cocror-
EUfl rroBepxEocrrr yAoBJrerBopflror Hylr{Abr cepraùnoro r4 MeJrKocepraiilnoro.
rrpousBoÂcrna geraneft. oura orrusarorcf trpocrorofi xoucrpyKr{rrrr fi Bbrco-
Hoit nporaa n oArrreJr brrocrbro.

O 6opygon aurre AJrf Aenopr,rpoBarrtrfi troBepxuocreû ua4ennù trJru rrpu-
AaHEfl uu_ cleqr{uqecnrx anctrnyaraquorruËrx csoficrs BecbMa paauo-
o6paano. Itoucrpynrr4Buo-rexuoilorrqecnr,re ocodensocrr{ raxoro ôOopy-
AOBaEUfi OllpeAerflrorcfi BosMornEocr.sMtr trctroJrbayeMoro MeToAa.

Paccuorpralr B RaqecrBe trptrMepa MeroA MeîaJrJrrraarlntr troBepxnocr['
trJracrMaccoBblx zagenufi, xoropuft trpuMeHflerc.s I]pu IIporrsBoAcrBe.
KonAerrcaropoB 14 cotrporuBJreuraii, aHpanupyrcqux ycrpoùcrB, aJrexrprr-
qecxl4x Irepexilroqaroqr4x upra6opon, treqarubrx cxeM, orpaffialoqtrx
peifnexropon, upr6opoB âJrenrpouuofi uraHpocfiorruu, a ran]fie AJrs nprr-
AaIIufl trSAeJrnrflM AeRoparr,rBHoro Br4Aa.

Merannuaaquff ocyqecrBJr.fiercfl paarrraqnrrMra cnoco6autr: eJrexrpo-
rurr{rrecHl4M oca?fiAeEueM' KaroAI{brM pacuÉrJreEl(eM B BaHyyMe n rlctrape--
Hr{eM MeraJrnoa n rny6oltoM BaHyyMe, pacuÉrJrerrr{eM MeTaJrJroB rrl{croJre--
ToM, RoccralroBJrerrtreM MeraJrJroB rr3 pacrBopos couefi u ra3oB.

,{nr enenrportlrrrrecKoro oca}r{Aerrufl MeraJrJroB Ea troBepxgocrb IIJIacr-.
MaccoBbrx Âera,nefi neo6xo4ulro ilpeÂBaptrreJrbrro Harrecrr4 oJreKlpollpoEo--
ÂaIq,raù c.noù. Sror: cnoft nanocgr nra6o MeroÂoM xr4Mr{qecnoro Boccrarro-
BJIeEsff' nu6o ua4enne tronpblBaror roRotrponogaulefi Hpacxoù, B cocraBg
Horopoft trMeerc.fi arroMurrnfr, dponaa urn cepe6po. Momso trptrMerr.srr'
laHlrie rpaQrarnaaqulo rroBepxHocrr4 AeraJru, trpeABapr4rerrbEo uoHprrroir
BOCLOM, a raftrfie EatrhrJrflTr' MeAEbIe, Cepeopaurre u aHailortrsEble tro-
polnKtr Ea rletrpocoxlnym, uoKphrTyro JraHoM troBepxHocTb tr3AeJruff_
SneHrpo.rrurrasecxuù MeroA trprMenffercfl ts ocHoBHoM AJr.fi roJryqeuug
MeAsbrx, ErrneJreBbrx ra cepe6paunrx uonpnrrrafi.
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llepcueHeunen cuoco6 uctrapeHr.rfl MeraJrJroB n rny6onou BaKyyMe.
B ycnonunx rny6oHoro BaHyyMa rrpu HarpeBa'r{r{ MeraJrJra Ao reMnepa-
r)'pH, rrpn Roropofi 4annenue ero ûapoB Aocrrrraer 0,01, un pnl. cm.,
r\{eraJrJr Haql4rraer r{orrapflTbcfl r4 efo aroMbr paBJrerarorc.fl rro paÂuycaM
cipepts, B r{er{rpe Horopoft Haxoglrrc.E racuapnerw,rit uarepzan.

Konusecreo MeraJrJra G, ttcaapuBrrrefocfl c rnapflfia trocro-saEoro
paArlycâ r B ycJroBûnx rny6oxoro BaKyyMa, paBrro:

" : ,  / Æ . 4 n , 2 , . c (xr .2)

r4e P - AaBJreHEe trapa MeraJrJra; M - arounr,rft eec uerar.rra; ,R -
ra3oBa.fl.rrocronHrran; T - adco.rrrorua.s reMtreparypa; T - trpoAoJrlntr-
TeJIbrrocTb r{ctrapeHr{fl .

Prc. XI.19. Cxeua yctauoBrtr AJIff MeraJrJrrraaqrr rrJracrMaccoBbrx agAerrnft n rny-
ooRoM BaRylrue:

!, ! = Bar{yyM-Haco-cN;, -anefirpoEarpeBaleJur; 4 - BarfinM;.' -RoMtreHcarluourrnfi 6an_
I9I!-j- UMc:e:BuH; Z - MaHoMeÎpuqecKaÂ JraMna; 8 - BaHyyMMeTp; 9 - trpeÂoxpaHrreJrbHoe
ycrpoûcrBo; ro - crer{JrsrrHÉrfi fipaH; rt - peJre: rz - onôHapoooumril nouiânr; _IJ - Bofib-
ôpaMoaaÂ crrupaJrb; t4 - BaByyMHaÉ naruepd; lj'- arrournreirre ciîou. 

-----

BoaMoxrsocrb Kougencaqru MeraJrJra Fa troBepxnocru uagenuû onpe-
ÂeJrfieÎc.ff o6paaonanueM SapoAÉrrneBoro cJIo.E, BaBtrCflqero o1 r(trHertr-
qecRoit âEeprl{fi EcrrapfleMbrx a'IoMoB? r]Jro.rllocltr trBJIJIIIeHUS U rrOABtr)A-
EOCTtr MeTaJlrtrqecKux qacTlfq Ea uoBepxEocTrr tr3ÂeJrtr.ff.

Touq,uny @ uerannraqecnoù rureuxz, o6pasyrcrqeùcn npra trctrapenutr
MeraJrJra rla roqequoro ucroqEûKa, HaxoÂEq,erocfl B qenTpe c{epnr, onpe-
,qe JrflroT SaBuctrMocTtr :

u:#
rÂe mM - Macca ucuaprrBmerocfi MeTaJrna; p /_ trJroTEocT6 MeTAnna;
ô - pa4uyc c$epu.
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Cxeua ycrasoBntr [JIfi lrcûapeËas aJrIoMIIHufi B rny6oHou BaHyyMe
rpaBegena Ea puc. XI.t9. B nanyyrranofi Hauepe 74 ycrauorHlr pacroJlo-

Ereua sonÈspaltOnan ctrIIpaJIb 73 c tlloqnernennblMl{ ua neft aJIISMIIHû-
eBbrMtr c6o6aMu 15. flpu trOgaqe rol(a B ctrIIpaJIb anrolrznrafr trJIaBI4Tcfi
14 rrcuapÂeTcfl, KoIIAeHCUpyflcb Ea IIOMetr{eIIEbIX B IiaMepe AeTaJIffx.
BaHyyrta B HaMepe 74 cozgaerc.É poraruroHnlru ÔopeaHyyMabrM HacocoM -/
E ArrÉùyB.aoHEbrM rrapoMacJrfiEÉrM ÉacocoM 3. Hacoc -Z coa4aer B KaMepe
naHyyrnr go 0,05 tLJw pn1'. cm. fiufiSyslaounr,rii Hacoc AoBoAur BaKyyM
go t0-a Mil, pnl. cnl. Hacoc.S ocuaq,en aJlenTponarpeBareJlflMrl Z, auee'
BunOM 6 gw BoA.sEOro oxna)fiAegtrÆ, a TaK)I(e trpeAoxpâHIITeJIbHbIM
ycrpoûcrnou 9.
. 

-ttoro""calll4oEEblù 
6a,n.non 5 upeg,naanaqeH AJIfl troAAepll{aHns neo6-

xoAtrMoro BaHyyMa n gu{{yauoHËoM Hacoce, fiorAa oE o'IcoeAElrerr 3a-

?nEMoM 4 or poraqraoggoro Eacoca. BaHyytrlrrlerp 8 nHmouaer 1.olt B TepMo-
trapgyro MagoMerptrrlecfiylg JIaMIIy 7, nxOgnqylg B cocTaB o6qeii cllcreMÉI

BaKyyMa. âra nauna troAAer ToIt, I(orophlft nontpOlrwpyeTcfi M-I{JIJII{BSJI61-
uerpàu. Ilpra cooreercrayroqeit rpagyrrpoBge mxaJra npr,r6opa Morr{er

HelrocpeAcrBeElro rloKaSbrBalb BerruuEy BaRyyMa B etrcreMe.
IIpn orHpnBarrr{I1 KaMepËI filoHuponoughlfi ltograxt 12 pa3Mbll(aer

npr;oMoqr.r peJre -/l qeur BÊrco1oro Harrps?fiegus. CreHlgnumft xpan -/0
rrcuoJlbsyelcfl \Jrfl. BtryCRa BosAyxa B HaMepy.

B aapilIoqenre ueo6xO4IIMo OTMeTuTb, qro gnR ofiecueqeggg TexEtrIttr

6eaOuaCsOCrII tr cagurapgblx 11OpM CîaERtr 11 ycralloB11u ErIfi O6pa6otxn,

BaqUCTr(tr U oTIIeJIIttr UBEeJIIIft UB IJIaCTMaCC sABeI\trJI.flIOTC.g 14 OCEaqaIOTCfl
gaqr{TEbIMII Orpa?I(AeEI{flMlul- fr MeCTII},IMIII OTCOCaMI4 BbITfl}I{EOù BegTfiJIg-

quu. lllruabonâlrsne ftaMrrr{ nepeA ux ycragoBrioft lponep.slorcfi Ea

6neune Ea ctreqlraJlbgoM cregAe.

JI TI TEPATY PA

B .  I ( . S a B r o P o A E
trJracruqecnrx Macc, llaA.

M . O . C e M R o n [ P . '
crpoeuue>, 1965.

w ft, MexaÊzaauus tr aBToMarnaaquff uepepa6ornn
<rtlamsgocrpoeEEeD, L970.

Mexasusecnàn o6pa6otrta uJracruacc, !1a4' <Mamruo-
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