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BBEllEHHE 

Cl>aHepy H H3AelllUI: H3 Hee Bee 6onee WHpOKO npHMeHHIOT B crpOHTeJlhCTBe, B&rOHO- H 8BTO

M06HnecrpoeHHH, npoHaao.J:icrae Me6enH. CneUHllJlhHhle SHJ:ibI lj;>aHepuoii npoeyKI.IHH Henom.· 

3}'IOT B llBH&· H eyAOCTpOeHHH, a TllKJICe ,l1JijJ npOH3BOACTB8 rpy6, KOHTeiiHepoa, onany6KH,MHO

roo6oporHOH rapbl H APyrHX BHAOB npoeyKUHH. B CBll3H e 3THM 3H&'leHHe lj;>aHepuoro npOH3· 

BOACTB8 B Hapo,oHOM X03ffiierae Bee B03pacraer. TaK, HCDOJlb30BaHHe lj;>aHepHhlX KOHCTPyKIUtH 

npH CTPOHTeJlhCTBe )KHJihlX H o6~ecTBeHHh!X 3.tlaHHH, eKnll,llOB, nerKHX MOCTOB, rpy6onpoao

AOB H APYfHX eoopy)KeHHi:i npHBOAHT K 3KOHOMHH M&TepHllJlhHhlX pecypeoB H rpy.ttOBhIX 38Tp8T. 

B PoccHH npoH3BOAHrcff 6onee·2 MnH. M3 il;>aHephl B ro.J:i, YaemiqeHHe 06:i.e1.1oa npoH3BOA· 

CTB8 il;>aHephl H APYfHX BHAOB il;>8HepHOH npO.J:iYKLtHH npoHeXO,llHT OpeJKAe acero 38 cqer pac· 

WHpeHHll, peKOHCTpYKUHH, MO.J:iepHH381.1HH H TeXHH'lecKoro nepeaoopyxceHHll AeHCTB}'IO~X 

npe.J:inp!UITHH, BHeAPeHIUI HOBhlX TeXHonorH'lecKHX npo~eceoB, noBh!WeHIUI YPOBHll MeXaHH· 

38UHH'H llBTOM&TH3~ npOH3BOACTB8, P&UHOHllJlhHOro H KOMnneKCHOro Hcnom.aoa8HHSI APe

aecuoro Chlp&11. 

H&H6onee KpynHhle lj;>aHepHh!e npellllp!UITIUI pacnono)KeHhl B eaponeiicKoft qacrH crpaHhl, 

B paiiouax CH6HpH H llam.Hero BocroKa B Hacro~ee apeu11 Aelicrayer He6om.woe 'lHcno il;>a· 

HepHhlx npellllPIUITHH. 06~ o6t.eM BhlnyCK&eMOH HMH npoeyKLtHH COCT8Bnller HeMHOrHM 

60Jlhllie 10 % BhlnycKa lj;>aHepbl B crp8He, 'lTO COBepweHHO HeAOCT8TO'lHO, TaK KaK HMeHHO B 

3THX perHOH8X cocpe.J:iOTO'leHhl OCHOBHhle aanaChl APeBecHoro Chlpbll, HCDOn&syeMor() .QJUI npOH3" 

BOACTBa il;>aHepuoii npoeyK~ (6epeaoaoro). Bepeaoal!ll lj;>aHepa no cpaaueHHIO c lj;>aHepoii H3 

APeBecHHhl xsoiiHhlx nopo.n 06n11,11aer 6onee BblCOKHMH noKaaaren!IMH il;>HaHKo-MeX&HH'lecKHx 

CBOHCTB H ny'IWHMH 3KcnnyaraUHOHHhlMH noK83aTeJlffMH. B il;>aHepHOM npOH3BO.ttCTBe ApeBe

CHH8 XBOHHblX nopo.n Haxoi:pfT npHMeHeHHe B OCHOBHOM .J:inll H3rOTOBneHHll cneUH&m.HOH 

CTpOHTeJlhHOH, onany60'lHOH H KOM6HHHpOBaHHOH lj;>11Hepbl, a raKXCe lj;>11Hepbl, no.J:ineJK~eii o6-

nH~OBblB8HHJO HnH Henpoapa'lHoii or.nenKe. 

TeXHH'lecKHH nporpecc B 4>11HepHOH npoMblwneHHOCTH H&pffey c yaenH'leHHeM Bb!DycKa 

ocHOBHhlx BH,llOB il;>8HepHoii npoeyK~ npellllonataer raKXCe c~ecmeHHoe pacwHpeHHe ee 

accoprHMeHra. Boru.woe 3Ha'leHHe npHo6peraer rny6oKl!ll XHMHKO-Mexl!HH'lecKl!ll nepepa6orKa 

acex .npeaecHh!x orxo,11oa lj;>aHepHoro npoHaao.ncraa. Hoahle 6eaorxo.11Hhle teXHonorHH xapaK· 

repH3YIOTCll DOnHOH 3KOnOrH'leCKOH 6eaonacHOCTblO. 



1. KilACCH~HKAUllSI H KOHCTPYKTHBHLIE 3JIEMEHThl 
Ol>OPYnOBAHHSI, CTAHKOB H MEXAHH3MOB 
~AHEPHOro IlPOH3BOnCTBA 

TeXHonorH11ecJOdi npouecc iPaHepHoro npOH3BO.IlCTBa BKJIIO'lller onepBUHH no Mex&HH11e

CKoii, rH,IlpOTepMH1lecKOH H IIbe30TepMH11ecKOH o6pa60TKe ,IlpeBecHJlhl, ,1lJl$I ocymectBneHHR KO

TOpl>IX rpe6yeTCH 6om.woe 'IHcnO e.tlHHHII P&3JIH1DlhIX CT&HKOB, Mex&HH3MOB H ycrpOHCTB: cne

UH&JIH3MpOBllHHhIX H o6mero H&3Ha'lemut. 

Bee o6opy,IlOB&HHe 4>&Hepaoro npOH3BO,IlCTBa .IlenHTCSI Ha cne,izyiomne rpynIIbl: o6opy.IlO

B&HHe ,1lJl$I rH,IlpOTepMH1lecKOii o6pa60TKH CJ.!Pi>.R (6accefuw, K&MephI, &BTOKn&BbI); CT&HKH ,1lJl$I 

OKOPKH CJ.Ipi>.11 (OKOpO'IHbie CT&HKH); CT&HKH ,1lJl$I p&3,IlenKH CJ.Ipl>.11 ill! COPTHMeHTbl (Kpyrnomun.

Hble H neHTo'IHOnHJI&Hble CT&HKH); CT&HKH ,1lJl$I nonyqeHHR C1>Iporo wnoaa (~ymnni.Hhle, wnoao

~oram.Hble, BOEHHUhl); o6opy,IloB&HHe ,1lJl$I cywKH wnosa (ponHKOBbie, neHTo'IHbie, K&Mep

Hble, KOHBeiiepllhte c:yunuIKH, cywHJI&HO-,IlbIXaTeni.Hble npecCbI)j o6opy,IlOB&HHe ,llJI.11 HOpM&JIH-

38IOUI P&3Mepoli cyxoro WnOHa (KpOMKOd>yroBllJI&Hble CT&HKH, rHJli>OTHHJWe HOEHHW>I, yco

BO'IHhle CT&HKH, pe6pOCKneHBlllOmHe CT&HKH, Y3KOIIJIHTHble npecCbI)j CT&HKH ,1lJl$I HOpM&JIH3a• 

UHM Ka'lecrsa wnoHa (no'IHHO'IHhle nonyasroMaTl>I); CT&HKH ,1lJl$I HaHeceHH.R Kne.11 Ha wnoH 

(KneeHaHOClllIU!e CT&HKH 6apa6aHHoro THIIa, npoIIHTo'IHbie BaHHbI, paCIIbIJIHTeJIH H .np.); CT&HKH 

,1lJl$I c6opKH n&KeroB d>&HepHoii npO,IlyKUHH (c6opo'IHbie KOHBeAep1>1, wnoHOyKn&,Il'IHKH); 

CT&HKH (06opy,IlOB&HHe) ,1lJl$I xonO,IlHOH fiO,IlnpetCOBKH n&KerOB d>&HepHOH npoeyKUHH (npecci.1, 

npeccoB1>Ie ycrpoiicrBa ,1lJl$I xono,IlHoii no,IlTlpeccosKH); o6opy,IlOB&HHe ,1lJl$I m.e301epMH'lecKOii 

o6pa60TKH (CKneHBaHH.R) d>&HepHoii npo,IlyKUHH (KneHJI&Hble npecCbI); CT&HKH ,1lJl$I o6pe3KH 

4>aHepaoii npO,IlyKUHH (KpyrnonH111>Hhle cr&HKH); CT&HKH ,1lJl$I o6pa6oTKH (o6naropl)l(HB&HH.R) 

noBepXHOCTH d>aHepHOH npo,IlyKUHH (IllJIHd>OB8JI&Hbl8 CT&HKH); CT&HKH ,1lJl$I H3Men&'leHH.R ,Ilpe

BetHbIX OTXO,IlOB d>&HepHoro npOH3BO,IlCTBa (,Ilp06HnKH, py6HTenJ>Hble M&WHHl>I, crpyJKe'!Hble 

CT&HKH). 

06opy.IlOB&HHe, npHMeH.ReMoe ,1lJl$I H3MeHeHHR d>H3H1lecKHX HJIH p13MepHblx xap&KTepH

CTHK (nap&Merpos) nepepa6aTbI8aeMOH ,IlpeBecHJlhl, C'!HTaerCH OCHOBHl>IM. B oco61>Ie rpYfiIIbI 

BbI,IlenffIOT rp&HcnoprHoe H scnoMorareni.Hoe o6opy.IlOB&HHe. 3rH BH.IlbI 06opy,IlOB&HHH Hcnom.-

3}'IOTC.R ,1lJl$I MeX&HH.3BUHH onep&UHH, B pe3yni.rare 'lero nosbimaerCH npOH3BO,IlHTen1>HOCT1> scex 

reXHonorH'lecKHX onep&UHH, Ka'lecTBO npoeyKUHH, CHH)l(aeTCH pacxo,Il CJ.!Pbll H T.,Il. K Tp&Hc

nopmoMy o6opy,IlOBllHHlO OTHOC.RTC.11 P&3nH11Hble Kp&Hbl (Ka6eni.Hble, K03nOBl>!e, MOCTOBbie, 

6aweHHble, KpaH-6anKH), 3nei<TpOT&m1, KoHBeiiepbI (uenH1>1e, neHTO'IHble, ponHKOBbie), re

n6)1(KH, B&rOHeTKH, asro- H 3nei<rponorpya'IHKH, wra6e.i1ep1>I, no,ll'beMHHKH, K&Hrosarenn, 

nepeKn8,Q'IHIOI H .IlP· 

BcnoMorarem.Hoe o6opy,IloB&HHe ,Ilennrc.11 Ha o6opy.IlOB&HHe ,llJIH nowoTOBKH H 3aro'IKH 

,IlepeBopeJKymnx HHCTPYMeHTOB (nony&BTOMaTl>I ,1lJl$I aaro'IKH HOJKeH np.RMonnseiiHbIM ne3-
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BHeM, Kpyrnhlx, PllMHblX H neHTO'IHhIX mm, CTBHKH ,QJ1ll 3aTO'IKH KOpocHHMa:reneli H ,qp.); 

06opy.11osBHHe .it1lll npHl'OTOBneHHll Kneff (peaKrophl, xono.QHJihHHKH, MeplUllOI, CMecmenH, 

KneeMelllanKH); 06opy.11os&HHe .it1lll naKeTHpOBllHIUl !l>&HepHoii npo.QYKUHH (ynaKoBO'l!Hhle 

M8llIHHhl, no.QnpeccoBO'l!Hhle YCTPOiiCTBa, naKeroil>OPMHp}'IOIIU!e YCTPOiiCTsa). 

06opy.QOB&HHe mo6oro BH.Qa COCTOHT H3 c6opO'llHhlX e.QHHHII (ymos), 'D!cno, p83M8Phl H 

KOHCTPyKTHBHOe o!l>opMJieHHe KOTOphlX 38BHCffT OT p113Mepos H Hll3Ha'leHIDI o6opy.QOBllHHll, 

CTeneHH MeXllHH3111am H asroMaTH311lam Bh!nOJIHlleMhlX Ha .QllHHOM 06opy.11os&HHH onepaitHii. B 
CBOIO O'lepe,Qb, c6opo11Hh!e e.QHHlmhl cOCTom: H3 OT,QeJ!hHh!X .11eraneii. 

0CHOBHhlMH c6opo'IHh!MH e.QHHHUllMH .llBJUllOTCH s CT&HKaX> npe.QH83Ha'leHHhlX . .it1lll pe3a

HHH ,qpesecHHh! (Meranna): CTBHHHhl, cronh!, cynnoprhl, pa6o'lHe WIIHHJienH, no.Q&IOIIU!e Mex&

llH3Mhl, HanpasJU1101IU1e H npWKHMHh!e ycrpoiiCTBa, npHBO.Qhl, CM83h!BaIOIIU!e YCTPOiiCTsa, 

opr&Hhl ynpasneHHH, orp8'1C.QeHH11 H ,qp.; s 06opy.11os&HHH .it1lll cyunoi wnoHa: cywHJI1oHhle 

K&Mephl, 110.Q&IOIIUle (rpaHCllOPTHhle) MexllHH3Mhl, o6orpesaTeJ!hHh!e YCTPOHCTBa, B03.QYXOBO.Qhl, 

rpy6onposo.Qhl, npHBO.Qhl, opr&Hhl ynpasneHHH, orp8'K.QeHHH H ,qp.; s 06opy.11osaHHH .it1lll 

CKneHBllHIUl !l>&HepHOH npo,Q}'ICmlH: CT&HHHhl (OCH~BllHIUI), llHJIHH.QPhl, llJl}'lOKepbl, 110,QBIOKHhle 

CTOnhl, Harpesarem.Hh!e IIJIHThl, nape- H BO,QOnO,QBO,QltlqHe CHCTt!Mhl, rH,QpOnpHBO,Qhl, 3arpy-

30'lllhle H p83rpy3o11Hh!e MeXllHH3Mhl, opr&Hhl ynpasneHHH, orp8'K.QeHIUI H ,lij).; B o6opy.QOBllHHH 

.QJ1ll r11,qporepMJl'lleCKoii o6pa60TKH Ch!Pbll: pa6otD1e eMKOCTH (6acceiiHhl, K&Mephl), nape- H 

BO,QOllO,QBO,QltlqHe CHCTeMhl, 3BrPY30'lllh!e H p83rpy3o'lllh!e MexaHH3Mhl, rennOH30JlllllHOHHhle 

ycrpoiicrsa, opr&Hhl ynpasneHHll, orp8'1C.QeHHll H ,qp. 

CraHHHa - OCHOB&HHe, Ha KOTOPOM MOHrHp}'IOl'Cll pa6o'lHe H BCllOMoraremHhle y3Jlhl H 
• 

p83nHQHhle opr&Hhl ynpasneHHll CTaHKa. CT&HHHhl MOryr 6h!Tb UeJ!hHOJIHThlMH, COCT&BHhlMH 

HJIH csapHh!MH. 

Pa 6 o q H ii. c r on cnylKHT .QJ1ll 6a:mposllHIUl o6pa6aTh!Baworo MarepH&na. B 3aBHCHMO

CTH OT H83Ha'leHHll H KOHCTPYKJ.IHH CTaHKa cron MOJlteT 6h!Tb HenO.QBIDKHhlM, nepecrasHhlM, 

H&KnOHllJOIIUIMCH, nepe.QBHJKHhlM no npllMOJD!HeAHh!M H&nPaBJUllOIIUIM HnH BPlllQ8!01IUIMCH. 

c y 11n0 p T c Ta HK 8 - UeJ!hH&ll HJIH c6opH&ll KOHCTPyKUHll, Ha KOTOpoii MOHrHp}'IOl'Cll 

pa6otD1e B&nhl HJIH peJKy1IU1e HHCTP}'MeHThl. Cynnopr MOJKeT cosepwan llpHMonHHeiiHoe 

.QBWICeHHe no H&np&BJUllOIIUIM HJIH KPHBOnHHeHHoe, ecnH OH CMOHTHpOB&H Ha Ka'l&IOIUeiiCH 

nnHTe HJIH p&Me. 

pa 6 0 q H H Ban ( w n H H ,Q en b) cnyJKHT ,Qnll KpenneHHH B HeM peJKyiuero HHCTPYMeHTa 

H npH,QllHIUl eMy pa6oqero .QBWKeHHll. B HeKOTOphlX cny'l&llX WIIHH,lleJ!h MOJKeT CnyJKHTb ,QJ1ll 

nepe.Qa'lH pa6oqero .QBHJKeHHll He HHCTPyMeHTy, a o6pa6aTh!BaeMOMY MaTepHany (HanpHMep, B 

IlYIIUlnbHOM CTaHKe). 

Il o·.11 a IO iu H ii Mex a HH 3M o6ecne'lHBaer .QBHJKeHHe no.Qa'lH npH pea&HHH ,lij)eBecHHhl 

(Meranna). B .11epesoo6pli6ams&101IU1X CTaHKax ocyiuecrsnHerCH no.11aqa MarepHana (,qpesecH

Hhl) K PeJICYIUeMY HHCTP}'MeHTy HnH HHcrpyMema K MarepHany. HBH6onee pacnpOCTp&HeH 

nepBh!ii BH,Q (HanpHMep, B KpyrnOnHJihHhlX il>opM&TH0-06pe3HhIX HnH WHpOKOneHTO'lHh!X 

WnH!l>OBaJ!hHhlX CTaHKax). IlO.Q&IOIUHH MeXllHH3M MOJKet 6h!Tb Bh!nOnHeH B BH,lle reneJKKH 

(KapeTKH), nn&CTHH'lathlx ueneli c ynopaMH, ryceHHUhl H3 MeTannH'lecKHX 3BeHbeB H ,qp. B 
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K&'QecTBe DO,!laIOIUel'O M8XllHH3Ma Mor}'T 61:dTb HCDOJU.30Bllllhl BllJihUhl (rna,nKHe HJIH pH¢lneHhle 

MMllJIJIH'QecKHe HJIH o6pe311Hema.ie), ,!IHCKH H .np. 

Hanpaans110U1ee H npHlKHMHoe ycrpoAcraa cnylKar .nrur o6ecne...eHHH HYlKHoro 

HanpllBJleJDUt no.na'IH 06pa6aT&1BaeMoro MarepHana Ha peJK~ HHCTpYMeHT H, ecms rpe6y

eTCff, DplllltHMa M&repHana B MOM8HT ero :i6pa6oTKH. Hanpaaruuo11.1ee ycrpoHCTBO MO>Ket 61:dTb B 

BH,ne JIHHelbcH HJIH yrom.IDllCa, nplDKHMHOe - B BH,!le ponHKOB c npylKHH&MH H .np. 

fi pH B 0 .II cny'1CHT ,!IJUI COOOll.leHWI pa60'IHX H BCDOMOr&ren:&HhlX ,!IBHlKOHJdi (nepeM811.18-

mdi) Pll3nH'IUlhJM KOHCTpyKTHBHhlM sneMeHT&M cr&HKa:HHcrpyMeHTy, DO,!IBHlKHOM}' crony HnH 

CaMOMy o6pa6a1'h!B&eMOM}' MatepHany. IlpHB0.11 MOlKeT 61:dTb ocy11.1ecTamm c DOMOUU.10 peMeH· 

HOH, 3y6qaroA, qepaHQHOH H.JIH ~eDHOH nepe,na'QH, rH.np&BnH'QecKHX HnH lllleBM&TH'QeCKHX 

ycrpoAcm, a r&K>Ke Henocpe,nCTBeHHO or sneKrpO,!IBHr&TenH. CootBeTCTBeHHO DpHBO,llbl 6&IB&IOT 

sneKrpH'lecKHe, rH.np&BnH'QeCKHe, DHeBM&TH'leCKHe H DHeBMOrH.np&BnH'lecKHe • .IlnH npHBo,na 

pal50'QHX WDHHJleneA, DO,!l&IOll.IHX Mex&HH3MOB, BCDOMor&ren:&HhlX ycrpoACTB HCDOJD.3Y10f 

sneKrpO,!IBHr&TenH 3&Kpl>ITOrO THil& c O,QHHM HnH HecKOm.KHMH 3H&118HHHMH 'Q&CTO'l'bl BP&llleHHH 

poropa. Momer 6wn. H 6ecetyneHqaroe peryn11poB11HHe CKOpOCTH • .IIrui nepeMeHHoro Bp&11.1eHHH 

(a nporHBononolltHhlX HanpaaneHHHX) Hcnom.3f10T peeepcwnwe sneKrpO.llBHI'&TenH. IlyCK H 

OCTIHOBK& sneKrpo~ateneA o6wtmo npOH3BO,!IHTCH c DOMOlla>IO KHODO'QHWX CTIHUHA, py

ISHJU>HHKOB, naKeTHhlX IWKJIIOQ&teneA, KOHO'QHWX H D}'1'eBWX BWKJIIO'QareneA H .np. 
fH.nponpHBo.n aKJDOqaer rH.npoaacoc, o6ecne'QHBaJOll.IHA no.naqy pa6olleA lKH.llKOCTH 

(Macna, SMym.CHH, BO,llbl) a ceri., rH.npoannaparypy ynpaaneHHH H perynHPOBllHHH, a r&K>Ke 

rpy6onpoeo,llbl, apMaeypy, 6&KH, !PHm.rpw H .np. 06wtmo HCDOJD.3flOTCff nny!DKepHWe, wecTe

peH111>1e H nonaCTHWe rH.npOH&COChl. IlpHBO,!IHTCff OilH B .neikTBHe OT sneKrpO,!IBHI'&teM. K 

rH.npoannaparype OTHOCHTCff: npe,11oxp&HHrem.HWe Kn&n&HW H 3onotHHKH, npe.noxp&HH11.1He 

CHCTeMy ot aaapidi H 06ecne'lHB&1011.1He no.n,nepm&HHe B HeA 38.,llllHHoro ,naaneHHH; peeepCHBHWe 

30nOTHHKH, npe,11Hll3H&'leH111>1e .nrur pacnpe,11eneHHH pa6o~eA >KH.llKOCTH B 38.,QllJIHOM Hanpaane

HHH • .Ilrui o6ecne...eHHH ,!IBIOKeHHH pa6oqeA lKH,!IKOCTH ?Om.KO B O,llHOM HanpaaneHHH cnymat 

o6patHl>!e Kn&n&HW, a ,QpOCCenH - ,!lnH perynffPOB&HWI KOnH'QecTB& DO,!l&BaeMOH pa6oqeH >KH,11-

KOCTH (HanpHMep, B pa6o'QHH ~ ,!IJUI perynHpOB&HWI CKOpOCTH nepeMllll.lelUUI nnyfDltepa 

3& cqer H3M8HeHHH ce11eHHH K&Hana no,na'IH pa6olleA :JltH.llKOCTH). 3&.nllHlloe ,naaneHHe B rH.npo

CHCTeMe no.n,nep>KHB&erCff c DOMOUU.10 pene .n&BlleHHH. 

IlHeBMOnpHB0.11 DpHMeHHetCH ,!IJUI o6ecne'leHHH ,!IBHlKeHHH pa60'QHX H BCDOMOrarem.HhlX 

opraaoB o6opy,noB&HHH, MexBHHSMa, etaHKa. CJKaTh!A B03.nyx no.n ,naaneHHeM 0,5 ••• 0,6 Mila 

no,naerCff K CTaHKY H3 0611.1esaao.nCKoii cerH, Coe,nHHeHHOH c KOMnpeccopHOH yCT&HOBKOH HJIH or 

CBoerO HH.llHBH,nyllJihHOro KOMnpeccopa • .IlnH pacnpe,neneHHH B03.nyxa B DHeBMOCHCTeMe DpH

MeHHIOT p113JIH11JWe B03.nyXOpacnpe.nenHTenH, KOTOphle npe,nCT&BMIOT co6oA nnOCKHe HJIH ~

nHH.npH'QeCKHe sonOTHHKH, npo6KoBhle noaopOTHhle Kp&HW, npe,noxp&HHrem.Bhle H o6pa'l'lilde 

KJUIIUIHhl, pene H perynHTopw ,11aaneHHH H .np. 

c M 83 hi B &IO II.I He y c r p 0 Ac TB a HCDOJU.3f10TC$1 B BH,118 KOnD&llKOBhlX, K&ne1D.HhlX H 

wapHKOBhlX M&cneHOK, M&CJIHHhlX H&COCOB H .np. 0 r pa lK .II e H He - BWIIO.JlHlleTCff B BH,ne lllHT" 

KOB, KOJKYXOB, OTKH,llHWX KOnD&KOB, K03!iijl!.KOB H T.Jl, 
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0 pr a H &I y n pa B n e H H JI npHMeHlllOTCJI JIJUI nyCKa, OCTIHOBKH npHB0,111, HactpoiiKH H 

HllJUIJllCH 06opy,11oslHHll. Kpowe Pll3JIH1Ul&IX BH.tlOB 3nmcrpoannaparyp1o1, o KO'lopofi 6y.QeT 

CKUIHO HID!te, J1JU1 ynplBJillHHll npHBO,llOM H pUJIHllHlolMH Mex&HH3MIMH CTIJIKI, HactpOHKH H 

HllJUIJllCH 06opy,110BaHHll npHMelUllOTCll TllOKe P83JIH'IHlole MIXOBH'IKH, p}"IKH, Ue,tlanH H np. 

Bee BH.tll>I 06opy,110BIHHll OCHllllUllOTCJI TllOKe KOHrpOJil>HO-H3MepHreJU,R&IMH npu6op11MH H 

HMeJOT nym.w ynpaBJieHHJI. 

2. 3JIEMEHTY DPOMLIIJIJIEHHOH ABTOMA TJOOI 
B ~AHEPHOM DPOH3BO.IlCTBE 

2.l.. llPOMlillllJIBHHYB 3JIBMBHTY B YC'l'POIC'l'BA UBJIB1 
BOCTOSIHHOl'O TOKA 

3neKrpOMOZHumwe pene. 3nmcrpoMarHHTHlale pene npHMllJUllOTCJI a cxeMax ynpBBJieJIHJI 

Pl3JIH1UIWM ol5opy,110118HHl!M B ¢11HepHOM npOH3BO,llCTBe. Hx ll>)'HKlmOH&m.HOe HUHl'\leHHe 

CoctOHT B KOMM}'TIQHH Pll3Jill'\IJWX ueneA nocroJUmoro H nepeMeHKOl'O TOKI. B 3aBHCHMOCTH or 

HUHl'\leJDUI aneKrpOMarHHTlllale pene HMeJOT pUJlH'\lllylO KOHctpyKllH!O KOpnycoB H .lij(OpeA, 

npyllCHHHhlX KOHTIKTOB, pUJlH'\IHl:ile JllHHhle o6MO'lOK. Ho npHHlll!Il pa60'l&I BCex pene O.tlHJll• 

Kos: npH HeKoropoM SHl'\leHHH roKa, npo:reK&IOIQero 1,1epes o6MOTKy, pene cpa6an.IB1er, Hero 

llKOpl>, npHTlll'HBlllCb K HllM&rHH'\leHHOMY cep,11e'\IHHKy. 3IMl>IK88T HJIH p13Mb!K8er KOHTIKt'bl 

HCUOJIHHTeJll>HOH llellH. 

0CHOBHOA Xl),llKtepHCTHKOA pene JIBMerCJI ero q y B c 'l' B Hren" H 0 c 'l'" - MO~OCTb 

TOKI, norpe6MeMlll OOMOTKOA, npH Kotopoii pene cpa6an.maer. 'leM MeH!>We HI MO~ocr&, 

H006XO,llHM8ll JIJUI cpa6an.mlllDUI pene, 1'eM OHO 1l}'BCTBH1em.Hee. 0,llHIKO 'l}'BCTBH'rtW.HOCTb 

anmcrpoMarHHTHblX pene, npHMeHlleMblX B CXeMIX npoMlallIIJJeHHOH 11.B'IOMITHKH, MaJll, '\l'l'061>1 

Pe&rHJIOBl'l'b HI H3M8HeBHe TOKI B llenH flio:r03neM8Hfl, flioropesHcrOpl HnH ,11pyroro JllT'\IHKI 

anmcrpuqecKHX CHl'Hanoa. IlolWllleHHe 1l}'BCTBH1em.HOCTH 3neicrpowrmmwx peJie .11ocru

r&erell c nowo~ pl3JIHllHJ>lX yCHJUmSJieA anmcrpHQOCKHX CHrHanOB. T&KHe YCHJJHTeJDI a 

CO'\leTBHHH c 3JI8KfpOMarmmwMH pene HUl>!BllOt'Cff 3 n eK r p 0 H H hi M H pen e. 

DpocreAwee aneKrpolDloe pene npe.11craaMe'l co6ofi 061>1'\IH&lii ycmnrrem., pa6or110IQHii a 

pexcHMe nepeKJUOqeHHH, HI Bl>IXOJI Koroporo no,QKJIJOtieHO anmcrpoMar!DITHoe pene (puc. 1). B 

31BHCHMOCTH or UOnftPHOCTH aneKTpHQecKOro CHrHana, no,1111D10ro HI BXOJI yCHJIHTerul, TpllH-

3HCTOP T 1 31UHPlere (npH non0'1tHTeJlbHOM Hlnplll!Ce!DIH HI 6ue) HJIH, HI06opor, OmHpleTCJI 

(npH OTpHllllTeJll>HOM HlnpJVl[eJIHH HI 6ue). Kor.111 Tp11H3Hcrop 31Jlepr, TOK B l.lenH KOMeKTOPB 

He 6on&we 20 ••• 25 MKA, '\181'0 H8,llOCTITO'\IHO JIJUI cpl6an.ml!Dlll pene. B aro BpeMJI KOHTIKW 

pene PUOMKJ1}'11>1 H HCU01!HH'reJibHlll llem. He BKJllO'\leHL Kor,118 llC8 Tp8H3HCTOP OmHpleTCJI, TOK 

Konnmcrop1 pesKo aoapacraer .110 matillHHll, Heo6xo,11HMoro J1JU1 cpa6an.ml!Dlll pene: aKJDO

qaerCJI HCIIOJIID!Tenl.Hlll uem.. 

3nmcrpoHHoe pene - 06J1SareJIWlhlii sneweHT 6om.11JHHcrsa qyacrsmen&Hl>IX anmcrpoH· 
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,.....--------- llK Puc. 1. CxeMa sneKrpoMaZHUrHozo pe11e __,,,_ 
r, 

HWX 8BTOMITOB, BKJIIO'll!OlqHX H BLIKJUOqliC)lqHX Te HJIH HHhie Hcno.mmrem.Hbte MeJCIHH3M!ol 

06opy.1:ioaamui: ,llJllt I!p0H3BO,llCTBI il!aHepHOH npo~. 

Eec1<0HraKTHb1e nyreeb1e Bb1KJ11011arenu (EBK). OJ1Hoii H3 p13HOBHJIHOC'?eH 3JieKTPOHHhlX 

peJie .RBJIJIJO'?CH 6ec:KoH?aK'?Hbte nyreahle BL1KJU011areJIH BBK, KOTOphle WHPOKO Hcnom.3}'10TCR 

B O'le'lleCTBeHHOM H HMIJOptHOM o6opyAOBIHHH ,llJllt I!pOH3BOAC'?BI il!aHepHOH npOAfKl.IHH 

(HanpHMep, B CTIHKe nY17·10 AIT'IHKH BBK ,llJllt KOH?pOJUI nOJIO)!CeHIDI cynnopra, 6om.wmc H 

MIJlhlx reJieCKOnH'llec:KHX WOHHAeJieH H ,J;ipyrHX y3noa). ~yHKQHoHam.Hoe Hl3Ha11eHHe 3THX 

AllT'llHKOB - BKlll!l'lleHHe H BhIKJllO'lleHHe HcnOJIHHTeJ!hHhlX LteneH ynpaBJieHIDI npH ,J;iOC'?H)!CeHHH 

pa6011HM opraHOM KaKOrO-JIH6o MeXIHH3MI onpe,J;ieJieHHOro noJIOxteHIDI (HanpHMep, B JIYUUun.
H~M CTIHKe nY17·10 ,llJllt O'?KJIIOtieHHll I!pHBOAI yCKOpeHHOH nO,J;il'lH cynnopra npH ,J;iOCTHxteHHH 

cynnoproM KpaiiHHx noJioxteHHii, OTKJIIO'lleHIDI 3JieK?pOMlrHHTHOH Myil!Thl H rJIIBHOro npHBOAI 

CTIHKI no OKO!f1WDIH npoI.tecca JIYII.teHHll). B BBTOMITH'leCKOM pextHMe pa60Thl CTIHK8 BBK 

AOJDKHhl cpa6aThlBan. npH AOCTHxteHHH MeX8HH3M8MH LteH?pOBO'llH0-3arpy3011Horo ycrpOHCTB8 H 

reJieCKOnH'llecKHMH WOHHAeJUIMH KpaiiHHx noJioxtemdi. 

. .SBK HMee'? npeHM}'Il.leCTBO nepeA KOHTIKTHhlMH ycrpOHCTB8MH, B KOTOphlX B K81leCTBe 

.tl&T'IHKOB HCilOJIWOBIHhl 06hl'llHhle nepeKJDO'll&TeJIH (KOHI.teBhle, nyTeBhle) c MeX&HH'lecKHM 

KOHTIKroM HcnOJIHHTeJii.HOro MeJCIHH3M8 c pa6o1lHM opr8HOM AllT'lHKS. B BBK Her H3H811IHBllC>· 

lqHXCJI noaepXHocreii. 

,llaT'lHK .SBK COCTOHT H3 ABYX :'IJieMeHTOB: Kopnyca c nl30M H MeTaJIJIH'lleCKOro il!JI8'KK8, 

OJlllH H3 KOTOphlX yKpenJUlerCR HI 6130BOH noaepXHOCTH MeJCIHH3Ma, aropoi!: - HI nOABH)ICHOM 

opraHe. Cpa6an.maHHe AllT'llHK& npoHCXOJIHT a MOMeHT npoxo)IC.J:ieHIDI MeranJlH'leCKoro il!JiaxtKa 

B n13y KOpnyca .SBK. Ha ?p8H3HCTOpe v 1 (pHc. 2) co6p8H reHeparop BhlCOKO'l&CTOTHhlX KOJie6a

mdl. Ilap&Merphl Ka:ryweic L1 H L2 no.1:io6p&Hhl raKHM o6p130M, 'llTO 11acrora reHep&LlHH f npH'-

6JIH3m:em.Ho COCT&BJUler 4 MI'Lt. reHep&TOP co6paH no CXeMe c 06~ 3MHTTepoM. Pe3HCTOP R3 

.llBJUlerCR 3JieMeHTOM repMocra6HJIH38l.lHH K&CKllA&. KoHAeHcarop C 1 6JIOKHpyer pe3Hcrop R 3 no 

BhlCOKOA '118CTOTe. ,lleJIHTeJUIMH H&np$1'1teHIDI R 1 H R2 Pl3AeJUleTCff Hatiam.Hoe CM~eHHe HS 613e 

?p8H3Hcropa V1. 06p&TH8ll CBll3b OC}'Il.leCTBJUleTCJI c nOMO~lO K8TywKH L,,, ffHAYKTHBHO CBll" 

38HHOA c KlrywKOii L1. KOHC?pyKTHBHO Alrr'lHK BhlnOJIHeH TIK, 1lTO Karyun<a L1 HIXOAHTCJI B 

OAHOH noJIODHHe KOpnyca, a L2 - B ,J;ipyroA. 'Iepe3 p13,J;ieJIHreJ!hHhlii KOHAeHCITOP C3 BhlCOKO

iUcrol'Hh!e KOJie61HHll nonllAllC>T, HS AeTeKTOp, BhlOOJIHeHHhIH HI AH~Alx V 2> V 3• BhlllpllMJieH• 

HOe orp~arem.Hoe H811pll'1teHHe non&Aaer Ha 613y rp8H3Hcropa V 4' OTKPhlB&ll ero. IlpH orKphl· 

TOM rp8H3HCTope V 4 rpmHcrop Vs 31KphlT. KoJIJJeicropHhlii TOK rp8H3HCTopa Vs B 3TOM cny11ae 
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Puc. 2. 311e1erpuqeC1C1JJ1 cxeMa 6eC1CoHraicrHoi:o nyreeoeo Sbl1CJ110qare11J1 (SBK) 

Puc. 3. 311e1erpuqec1C1JJ1 cxeMa ¢orope11e 

sea.Mi MBJI H ero He,ttocTatowo .QJTll cpa6awsaHHll sneKTPOMarHHtHoro pene Kl. IlpH saxo.tte 

Met11JI111111ecKoro tl>nUtKa B n33 Kopnyca BBK HH.tlYKTHBH&ll CBll3b MeE,tty Kat}'IIIK&MH L1 H L2 

HapywaetCll H reHep&l.IHll Cpb!B8etCll. IlpH cpb!Be reHepawm TPaH3HCTOp v 4 3aKpbIB8etCll, OT

Kpb!B&ll tpaH3HCTop V5• IlpH oTKpb!rOM rp&HSHCTope V5 see HanplDKeHHe nHtaHHll npHKJI&.tlbl

B&etCll K KaTyWKe pene Kl. H OHO cpa6aTblB8et. KOMMyTHpyil CBOHMH KOHTaKT&MH HCilOJIHH

TeJibllhle uerut ynpasneHHR. 

IlpH Bb!XO,tte Met8JIJIH1lecKoro $JIUCK8 H3 nasa KOpnyca .tlat11HK& CXeM8 B03Bpll!qlletCll B 

HCXO,ttHOe IlOJIOEeHlle. IlHT&HHe CXeMbl EBK OT HCTO'lllHHK8 IlOCTOllHHOro H8IlplDKeHHll 24 B. 

9JieKTPOM&rHHTHOe pene noctoflHHoro TOK& paCC11HT8HO Ha TOK cpa6al'bl!laHHfl 100 ••• 150 MA. 

~oropene. ~oTopene, llBruuo~eecll TaK)l(e pa3HOBH.ttHOCTbIO sneKTPOHHoro . pene, pa6oraet 

no CJie,ttylO~eii CXeMe (pHc. 3). ~OTOpe3HCTOP ~c BKJllOqeH B uem 6&3bl tPaH3Hctopa v 1 nocne

.tlOBateJibHO c peSHcropoM RI> orp&HH'll!B810~ TOK B aroii UeIJH. TeMHosoe conpOTHBJieime 

t1>orope:1Hcropa BeJIHKO, a KOJIJleKTOpHb!H TOK TPaHSHCTOpa Man. IlpH OCB~eHHH tl>orope3HCTOpa 

conpOTHBJieHlle ero pe3KO YMeJlhW&eTCll, 1110 npHBO,ttHT K Pe3KOMy yseJIHqeHHIO TOK& B 3TOH 

uerm. BospOCWHii H yCHneHHb!H ABYMR TP&H3HCTOP&MH tt>ororoK npoxo,ttHT 11epe3 o6MOTKY aneK

:rpoMarHHTHoro pene Kl H sactaBJlllet ·ero cpa6aTblB&Tb - BKJ11011&etCll uem ynpasneHWI. · 

BoJlbwHM npeHM~ecrBoM tl>oropene nepe.tt 3JieKTpOHHb!MH ·pene ,ttpyrHx KOHctpyKUHii 

9 



Puc. 4. 311eKrpuqeCl(llJI cxeMa 6ecKOHf0KfHOtO Sl>IKlllOqarellJI 

lUIJUleTCJI TO, '!TO ,IUIHHI palioqeft 30HW (paccTO.llHHe OT OCBeTHTeJlll ,QO WOTO,Ql'AHKB) TBKOH 

CHCTeMh! MOJKeT COCTBBJIJITI, HecKOJibKO MeTpOB. Il03ToMY WOTOpene WMpOKO OpHMeHmOTCJI B 

P83JIH11Hh1X CHCTeMIX linOKMpOBKH, KOr.n;a Heo6XO,QHMO OTKmDQBl'lo o6opy.n;OBBHHe npH nona

,QIHHH B pa6oqyio . 30HY nocropOHHHX npe,n;MeTOB. B WBHepHOH npOMblwneHHOCTH woropene 

npHMeHmOT B BBTOMBTHQecKHX CHCTeMBX ynpuneHHll pa6oroft no.ineMHhlX cronoa (HanpHMep, 

HOJKHHll poropHoro mna HPIII), a rBKJKe B Kaqecrae 6ecKOHTBKTHWX .n;aT'lHKOB .QJlll WHKCIUHH 

HanHQHJI KpJVKeii, qypaxoa, wnoHa, WBHephl Ha no.n;BIO~ KoHBeiiepax. 

Bee 6om.wee pacnpocrpBHeHHe nonyq8JOT WOTOpene, B KOTOphlX B KBQeCTBe ODTpOHHhlX 

nap ( OCBeTHTeJI& - npHeMRHK) HCOOm.3}'10TCJI woro- H CBeTO,QHO,Qbl HHWPBKPBCHOrO H3JI}"leHHH • 

.llocroHHCTBBMH MHHWPBKPBCHWX QDTpOHHWX nap 11an.1UOrc11 ManBH ra6apHrHlll cra6HJibHOCl'lo 

napBMetpOB, MlnlUI 3HeproeMKOCTb, Mlnlll HHepUHOHHOCTb, BhlCOKlll noMex038llUIUleHHOCTb. 

QreqecraeHHoii npoMh!wneHHocn.10 cepHiiHo BhlnyCKBercH liecKOHTBKTHWii Bh!Knl<Jqarem. 

BD6 16, pa6orB10ilUIA a HHWPBKPBCHOM .QH&n830He. B 6noKe BhlKJIIO'llreJIH co3.n;aercH HMnym.

CHb'H nyqoK HHWPBKPBCHoro H3JIY1leHHll, HanpBBneHHhlii Ha caeroB03BPBlll8reni.. OrpBJKeHHhlft 

nyqoK B03BPBlllBeTCJI K 6noKy, B KoropoM qepm nHH3Y woKyCHpyerc11 Ha woro.QHo.n;. Kor.n;a 

nyqoK H3nyqeHHH MeJIC.QY 6nOKOM H CBeTOB03BPlllltBTeneM nepeKphlBBeTCll K8KHM·nH60 npe.n;

MeTOM, MeHHeTCJI COCTOHHHe CXeMhl BhlKJUOQBTeM. 

BhlKnl0111reni. (pHc. 4) pa6oraer no cne.n:}'lOllleH cxeMe. r eaeparop penBKCIUHOHHoro rHDa 

Ha rp8H3Hcrope vs C03,Q8eT H3JI}'11810lllHM CBeTO,QHO,QOM B2 HMnyJibCHWH CBeTOBOH noroK B 

HH¢lpaxpacsoM .QH&n83oHe cnei<:rpa H3nyqeHHH qacrorofi I MfQ. OrpBJKellHh!ii or caeroB03spa

lll&TeJlll caeroaofi noroK nocrynaer Ha woro.QHo.n; Bl. CHrHan woro.QH.:>.n;a yCHnHBaerCJI sMHTTep

HhlM DOBTOPHTeneM BB COCTBBHOM tp8H3HCTOpe v 2> v 3> YCHnHBBeTCJI no BMOnHTy.n;e rp8H3HCTO

p0M v 4 H nocrynaer BB 683y rp8B3Hcropa vs CXeMhl cpBBBeHHH. Ha 613y rp8H3Hcropa v 6 CXeMhl 

10 



cpUHeHKll 'lepea peaHetop R 10 no,q1ercii: CHrHan en penaK~oHHoro r0Hep1topa. DpH HIJIH" 

QllJI HMllYJihCOB HI 683ax tp8H3HCTOPOB v 6 H v 7 CXeMJ.I cp&BHeHHll CHrHan nOCTynleT Ha BM· 

llJlHty,11Hi.dl ,qereKTOP (V3, V9, C7). ,IIanee H&np$DK8HHe noetoftHHoro ypOBHR nOCTynaer Ha sxo,q 

TpHrrepa llIMHTTa HI tp8H3HCTOpax v 10• v ll• 38TeM HI Bh!XO,llHOH Tp8H3HCTOp v 14• 

Bwxo,llHoii HarpysKoii TPIH3HCTOp& V 14 Rsm1ercii: o6MOTKI HcnOJIHHTero.Horo pene. IlpH 

BKJIJOqeHHOM BhlKJllO'l8Tene B CJIY'l88 O!CYTCTBHR B 30He ,lleHCTBHR BhlKJllO'QITerul nOCTopoHHerO 

npe,QMe"rl ?plH3HCTOP V14 OTKphlT, HCilOnHHTeJihHoe pene BKJllOqeHo. IlpH nepeKphlTHH 30Hhl 

,lleHCTBHff BhlKJIIO'll?eml tplH3HCTOp v 14 31KPhlB88TCR, pene OTKJIJO'l88TCJI. 

2.2. 3JIBMBHThl DPOMhlIJIJJEHHOJt ABTOMATHKH 

B IUlllllX IIEPEMEIUIOro TOKA 

TpaHc~opMaropw. llIMpoKo npMMeHRIOTC.R B cxeMax ynpasneHHR 06opy.11os1HHllM B il>BHe

pHoA npOMhlWneHHOCTH ,llM C03,Q8HIUI Heo6XO,QHMhlX IlHT810llUIX HanpRJKeHHA. TpaHCWOPMITOP 

COCTOHT H3 ,qayx KaryweK (o6MOTOK) H cep,qeqHHK8 H3 nn&CTHH cneL1H8JlhHOA TPIHCWOPMBTOP

HOH CTlnH. 06MOTKy, K KOTOpoA nO,llBO,llHTCff nepeMeHHhlA TOK, H83h!B8IOT nepBH'iHOA, a oil· 

MOTKy, B KOTOpoA HH,llyl.IHPYtlTCR nepeMeHHhtA TOK, - BTOPH'lHOA. HanpRJKeHHe, nony'ileMoe 

Ha BTOPH'IHOA ollMOTKe, 38BHCHT OT COOTHOWeHWI 'iHCen BHTKOB nepBH'iHOH H BTOpH'iHOA 

ollMOTOK. EcnH BO BTOPH'IHOH o6McnKe MeHhWee 'IHCno BHTKOB, qflM El nepBH'iHOA, TO TPIHC

it>opMITOP lly,qet nOHHlK8IOUU™, a s npoTHBHOM cnyq1e - nosblW810llUIM. B it>aaepHoA npo

MhlW'1eHHOCTH El OCHOBHOM npHM8HRIOT nOHHlK810llUIC rpaHcit>opM&TOpl>I, npeo6p83YIO!IUl8 

HanpJDKeHHe cerH 220 H 380 B ,qn.R nHTBHH.R p13m1qHhtx yctpoiicTB BBTOM&THKH, CHrH&ni.Hhlx 

1.1eneii H 1.1eneii ynpuneHHR. 

Cne,qyet HMeTb El BH,Qy, 'ITO MOil.IHOCTb TOK& B l.leIIH BTOpH'UIOH o6MOTKH BCer.tta MeHbWe 

MOll.IHOCTH TOK8 nepBH'iHOH o6MOTKH. TaKHM o6p830M, O,llHHBKOBYIO MOllUIOCTb MO)l(HO nony· 

'llHTb, IlOElhlW8.R H&np$VK8HHe H YM8Hblll8.R TOK HJIH noHIDK8.R H&np.Rl!<eHHe npH YBenH'leHHOM 

TOKe. H8Hlloni.w8.R MOll.IHOCTb TOK8, KOTOpl.R MOllCeT 6h!Tb TplHC!l>OPMHpOEl8H8, 38BHCHT OT 

P83Mepa cep,qe'IHHK8 tpBHC!l>OpM&TOpa H ,llH8MeTpa nposo,qoa, H3 KOTOPhlX BblnOnHeHht 06-

MOTKH. 

311eKrpOMazHU:rHb1e pene. 3neKtpOM&rHHTHhle pene nepeMeHHoro ToKa TIK JKe, KIK H pene 

nOCTO.RHHOro TOKI, npHMeH.RIOTC.R El CXeMax ynpaeneHHR P83nH'iHOro o6opy,qOB8HH.R ,llll.R KOM· 

MyTBl.IHH HCilOnHHTCnbHhlX 1.1eneii. IlpHHl.IHil pa6otht pene nOCTOHHHOro TOKa TIKOii )1(8, KIK 

pene nepeMeHHoro TOK&: npH HeKOTOPOM 3H8'18HHH TOK8, npOT8K810utero qepes o6MOTKy, pene 

cpall&ThlB88T, Hero .RKOpb, npHT.RrHBl.RCb K H8M8rHH'iCHHOMY cep,qel!HHKy, 38MhlK88T HnH p83· 

MhlK8eT KOHTIKThl HcnonHHTero.Hoii l.lenH. 

0,llHIKO npH nHTBHHH KaryweK pene nepeMeHHhtM H&np.RlK8HHeM TOK B K&TYWKe H, 

cne.ttoBaTero.Ho, M&rHHTHOe none nepHO.llH'letKH yeenH'IHB8IOTC.R .no csoero MIKCHM&ni.Horo 

3H8'18HHR H yMemw8IOTC.R ,llO HynH. 0,llH8KO B 3TOM cnyqae P83Mb!K8HHR KOHTIKTOB y)l(e He 

npOHCXO,llHT ecne,qCTBHe Bec&Ma BhlCOKOii '18CT0Thl TOKI nHT8IOIJteH CeTH H HH8Pl.IHOHHOCTH 

.RKOp.R, 
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Puc. 5. l"padiuK pa6oni ewnpJ1MurenJ1 c auoiloM 

MazHumwe nyCKare.nu no npHHWmY pa6oTh! He OTJIH118IOTCll or 3neicrpoM&rHHTHWC pene. 

MarlD!THhle nyCKarenH npe,JXH83H8'1eHhl ,1lJlJI KOMM}'TlmHH ueneii, no KOTOPhIM nporeK8IOT 60.m.

WHe TOKH (AO 100 A) npH llOAJ<JIJO'leHHH K CeTH 3neKrpOJ1BHr&reneii o6opyAOB8HHll (HcnOnHH

tem.HhlX MeX&HH3Moe), sneKrpoHarpeBatem.Hhlx ycrpoiicte, sneicrpoM&rHHTOB H APYroro sne

Krpoo6opyAOB8HHll • .IIJIJI llOBh!WeHHH H&AeJKHOCTH H AOnroBe'IHOCTH M&rHHTHhlX nyCKareneii 

HX KOHT8KThl BhlilOJDleHhl B BHAe M8CCHBHhlX cepe6pllHHhlX nn&CTHH HnH H&nn&BOK • .IIrui CHH

lKeHJUI HCKpemm KOHT&KTOB npHMeHSIJDTCll cneUHam.Hhle nn&Mer&CHTenH. B nocne.QHee BpeMB 

BCe 60.m.wee npHMeBeHHe H8XOJ:lllT THPHCTOpHhle nyCK&TenH, BblIIOJDleHHhle H8 nonynpoBOAHH7 

KOBhlX sneMeBT8X. 

311er<:rpOMOZHUTbl np@craemmr co6oii K&TyWKy HHJ!YKTHBHOCTH, npH npoxoQeHHH 

tiepe3 KOTOPYJO 3neKrpH'lecKOro TOK& C03A8eTCll Bec&M8 CH.m.Hoe M&rHHTHOe none. B lj>&HepHOH 

npOMhIIIIJieHHOCTH sneKrpOM&rHHThl npHMeHSllDTCSI B. OCHOBHOM ,1lJlJI nepeKmotieHHH nHeBMO

rffAPOpacnpeAenHreneH B CHCTeM8X ynpasneHHH ny~HhlX CT8HKOB, HOlKHHU ,1lJlJI py6KH 

wnoHa, KneHJI&HhlX rffAP&BJIH11ecKHX npeccoe H AP· llIHpoKoe npHMeHeHHe sneicrpoM&rHHThl 

H8XOJ:lllT T&KlKe B CHCTeM8X 3neKrpOM&rHHTHb!X ropM030B sneKrpOJIBHr&reneii. 

Bwnpsucure.nu cnylK&T ,1lJlJI npeo6p830B8Hllll nepeMeHHoro roKa B nocrollHHhlii. 

OcHOBHhlM sneMemoM BWJIPHMHTerui 11em1erC11 nonynpoeoAHHKOB&1H AMOA c ABY1'11 3ne

KrpOA&MH: 8HOAOM H K&TOAOM • .IIHOA npOBOJ:IHT TOK TO.m.KO B 0.QHOM H&npaeneHHH. ECJIH K 

8HOAf AMOA& llOAIUIJO'IHT& nJIIOCOBOH B&IXOA HCTO'IHHK8 TOK&, 8 K K8T0Af - MHffYCOB&IH, TO B 

o6p830B&BWeiiCll UenH retier sneicrpH'lecKHH roK. ECJIH B sroiii UeIIH nepeKmo'IHT& nonRpHocr& 

HCTO'IHHK8 TOK&, TO TOK B UeIIH 6yAer OTC}'TCTBOB8T&. ECJIH Tenep& BMeCTO HCTO'IHHK8 nOCTOftH

HOro TOK& K 3TOH UenH nOAKJIIO'IHT& HCTO'IHHK nepeMeHHOH 3.IIC, TO J:IHOA 6yAer nponyCKan. 

?Om.KO O.QHy nonyBOnHY TOK&, cpe38ll APYrYJO. fpalj>H'leCKH 3TOT npouecc npeACT&BneH Ha 

PHC. s. T&KHM o6p830M, B Harpy3Ke 6yAer npoTeK8Tb nym.c11pyiol.IU!ii TOK TOJ!bKO B O.QHOM H8-

np8BJleHHH. 3To H eCTb CXeM8 npocteilluero B&lnpllMHTerul. T&KOH B&lllp!IMHTem. H83bIB8eTCll 

O.QHononynepHO.QHhIM, T8K K8K OH nponyCKaer B H&rpy3KY rom.Ko O.QHy nonyBOnHY nHT&IO

xuero H&nplllKeHHll. H@OCT8TKOM 3TOH CXeMhl llBruleTCll TO, 'ITO B Harpy3Ke MOlKeT . 6&1T& HC-
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Puc. 6. CxeMa ilayxno11ynepuoilHozo abmpsiMurensi 

l 

Puc. 7. I'par/)u~eCKoe u306p1JJKeHue 3JlC nepeMeHHozo roi<a c ilayxno11ynepuoilHblM abmpSIMUreJJeM 

t 

OOJih30B8Ha TOJihKO nonOBHHa MOiqHOCTH HCTOQHHKa nepeMemioro TOKa, 003TOMY Koscl>cl>HllHeHT 

noJie3Horo AeiiCTBHll TaKoro ycrpoiicrsa He MO:Rter 6h!Tb Bhillle 50 %. 
rop83AO 6om.WHM KilJl xapaKTepH3}'IOTCll AByxnonynepHOJlH!>le Bhlnp.RMHreJIH. llsyx· 

nonynepHoJIHhlli BhlilPllMHTeJih (pHC. 6) COCTOHT H3 'lerh!pex AHO,J:iOB v l• v 2• v 3• v 4" B TO'IKaX A 
Hf> npHcoeAHHl!eTCll HCTO'IHHK nepeMemioro HanplDICeHHll. PaccMorpHM npoxoqeHHe sneKrpH· 

'lecKOro TOKI 11epes AHOAhl H Harpy3KY B 38BHCHMOCTH or nonHpHOCTH npHno:RteRHoro Hanpll:Rte

HHll. llonycrHM, 'ITO K TO'IKe A nQJ:tBeAeH ruuocoBhlii BhlXO,lt HCTO'IHHK8, a K TO'IKe ]j - MHHyCO

Bhlii. Tor,tta TOK noli,tter H3 TO'IKH A 11epe3 AHO.it v 4' Harpy3Ky RH H AHOA V2 HI MHHyCOB}'lO 

KneMMy E. EcnH noMpHOCTb OOABO,ltHMOro HlnpJDKeHHll IlOMeHllnH B TO'IKe A 'Ila MHHyCOB}'lO, 

a B TO'IKeE Ha nJUOCOB}'IO, ro TOK noii,tter H3 TO'IKHD qepes AHO.it V3, Harpy3KY RH H AHO.it Vi Ha 

MHHYCOB}'IO KneMMy A. TaKHM o6p830M, ToK 11epes Harpy3Ky B sroM ycrpoiicrse.npoxo,ttHT see 

BpeMll B O,ltHOM HanpaBneHHH. fpacl>H'lecKH 3TOT npouecc npe,ttCTaBneH Ha pHC. 7. IlpH TaKOH 

cxeMe nocrpoeHHll Bhlnpl!MHTenll B Harpy3Ky nona,ttaioT o6e nonysoJIHhl noABO,ttHMoro Hanpll· 

'1CeHHll. 

lIM crn8'1CHB8HHll nym.cauHii BhlnpllMJieHlloro Hanpll:RteHHll npHMeHlllOT crn8'1CHBaIO~e 

cl>Hm.rphl. IlpocreiiWHM cl>Hm.TpoM llBMeTCll BKJIJO'leHHhlii napannem.Ho HarpysKe KOH.tteHca· 

rop c (Ha PHC. 6 BKJIJO'leHJl:e OOK838HO nyHKTHpOM). 

Bo BPeMll nono:RtHTem.Horo nonynepHO,tta HanplDICeHHll KOH,tteacarop 38PllJIHTCll ,ttO MaKCH· 

MaJihHOrO HlnplDICeHHll OHTaIO~eii cem. Kor,tta HlnpJDKeJD!e YMeHl>WaerCll, KOH,lteHCITOP p83· 

pll'1taercll qepes conpOTHBneHHe RH. IlpH ,ttocraTO'IHOH eMKOCTH KOH,lteHCITOpa OH He ycnesaer 

P83PffAHT!>Cll ,ltO npHXO,tta cne,lt}'IO~eii nonoEHTem.HOii OOnyBOJIHhl. B 3TOM cnyqae TOK qepes 

Harpy3Ky 6y,tter npoxo,l:IHTb npaKTH'lecKH nocrollHHhlii. 
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3. llBPEBOPElKYIIUlii HHCTPYMEHT •AHEPHOfO 
IIPOH3BOJICTBA 

3.1. OCHOBHLIE IlAPAMETPLI H TPB60BAHHR 
K JIEPEBOPIDICYillBMY HHCTPYMEHTY 
•AHBPHOrOJIPOH3BOllCTBA 

Ka'lecTBO Bl:ilJI}'CKB~OA npOJzyKI.tHH, npOH3BO,llHTeJlhHOCTb Tpy.na, ypOBeHb HCOO.llh30B8· 

HHR nepeaoo6pa6aTblB8JOmero o6opynosSHHH a 3H&'IHTem.HoA creneHH 38BHCftT or BH.tl& npHMe-

1U1euoro HHCTpyuema, ero IIHHelbn.oc H yrnoBlllx nap&Merpos H Ka11ectaa. IlpasHm.Hllff nonro

roBKa, 3aro11Ka H sKcnny&rllLtHff pexc~ero HHCTpyuema noJDKHbl o6ecne<u!Tb CT&6Hm.HOCTI> 

napwerpos K&11eetaa, nHHeAHblx H yrnoBblX nap&Merpos Ha Tpe6yeuou yposHe B re11eHHe 

scero cpoKa ero cny)l(6w. B 4>&HepHoM npoH3BO.tlCTBe HCOOJib3ytoTCJI cne.tl)'IO~e pexc~e 

HHCTpyuemw: HO)l(H ny~n&llhlX H wnoHOCTporan&HblX CT8HKOB, HO)l(HHLI .tlM py6KH neHThl 

cwporo n~eHoro wnoHa; rHn&OTHHHblx HO)l(HHLI nn.11 pesKH n&Keros cyxoro ~eHoro H CTpo

r&Horo wnoHa, OKOpO'IHhlX CT8HKOB (KOPOCIUIM8TeIIH H nonpesa10~e HO)l(H), py6Hn&HblX 

M8WHH, npo6HnOK H CTpyxte'IHblx CT8HKOB; npH)l(HMHble nHHeAKH ~HblX H wnoHOCTPO

ran&HWX CT8HKOB, HOlKHHLI .tlM py6KH Ci>IPOl'.O H pe3KH cyxoro wnoHa; .tlHCKOBllle nHJlhl .tlM 

KpyrnOnHm.HblX CT8HKOB; nemo'IHh!e nH11hl nn.11 neHTO'IHOOHn&HblX CT8HKOB; p8MHble H uen· 

Hble nHJ!hl; pp~e HHCTpyMeHThl cneI.tHan&Horo HB3Ha11eHH11 (npoce'IKH H M&TPHlli>I .tlM wno

HOnO'IHHO'IHblX CT8HKOB, 4>pesw H OH11hl .tlM yCOBO'IHhlX H KpOMK04>yrOB8nbHblX CT8HKOB H 

,11p.); a6p83HBHble HHCTpyuemw (wnHcf>osan&Hble lllKypKH); a6pasHBHble HHCTpyuemw .tlM 

38TO'IKH nepeBOPtlJIC~ero HHCTpyMeHT8 (KpyrH, 6pyCKH). 

llepesopexc~e HHCTpyMeHTW d>llJlepHoro npoH3sonetaa pa6or8JOT a pasJUl'IHh!X cno)I(· 

Hi>lx ycnosH.Rx uex11HH11ecKoro, XHMH'lecKoro, Bn8'1CHOCTHoro, reunepaTypHoro H a6pasHBHoro 

aos.neAetsH.R co cropoHbl o6pa6amaaeuoro uarepHana (,11peaecHHbl). B CB.113H c sTHM K HHetpy· 

MeHTY, a cnenoaarem.Ho, H K HHCTpyueman&HOIM uarepHan&M, H3 KoropblX cnen&H HHCTpy· 

uem, npe,ll'bllBJIJUOTCJI cne.tl)'IO~e rpe6oaSHHH: no npo'IHoctH - cnoco6HoCTb yueH&wan. 

npHpa6oro'IHb!A H3HOC H 06ecne11HB&Tb pa6otocnoco6uocn. npH cpes&HHH CTpylKeK H onHnoK 

3a11acry10 sua11HTem.uoA TOJIUU1Hhl (uanpHMep, wnoHa nosi>IWeHHoA ro~); no ycranoct

uoA npO'IHOCTH - cnoco6HOCTb conpOTHBn.RTbCJI UHKJUl'lecKH H3MeH.lllO~C.ll KOHT8KTlµ>IM 

uarpysK&M, H&npHMep, npH no11HHKe wnoua; no nnBCTH'IHOCTH, ueo6xo,11HM0A .nn.11 npoae,11e

HH11 p.11.na onep81.lldi npH no.nroTOsKe HHCTpyuema (HanpHMep, npH pasao,11e sy6&ea nHn, nn10-

meHHH 3y6&eB H ,lip.); no TBep.nOCTH, onpe.neMIOmeA B OCHOBHOM CTOAKoctb ueranna K HCTH· 

p8HHIO (HanpHMep, npH nymeHHH H CTpOrllHHH COpTHMeHTOB); no rennOCTOAKOCTH, o6ecne'IH· 

B810meA COXp8HeHHe MCX8HH'lecKHX CBOACTB npH HarpeBe B pesyn&T&Te pa60TW H8 6om.wHX 

CKOpoct.llX Pe38HH.ll (HanpHMep, npH o6pesKe .tlHCKOBldMH 0Hn8MH d>SHepuoA npoJzyKI.tHH); no 

ycroi'IHBOCTH npOTHB KOPP03HH, 'ITO oco6emi:o B8'1CHO npH pe38HHH cwpoA ,llpeBec:HHbl, Korns H8 

nepHO.tl CTOAKoctH ~eCTBeHHoe BJUl.RHHe OK83b!BBeT 3JieKtpOXHMH'lecK8ff KOpp03HJl (HanpH· 

Mep, npH p83,llenKe Kp.ll)l(eA H8 qyp8KH H BSH'lecbl, nymeHHH H CTpOr8HHH copTHMeHTOB). 
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Bhl6ep MatepHana, H1H6onee noneo omeq8101.1'el"O ycnoslUIM pa60Thl KBJK.11oro .11epesope
llt}'lllel'O HHtrpYMeHTI, - BecloMI cnOlltHllff, HO B8JKHIUI 3'1,tllta. .llepesopellt~e HHcrpyMeHTa 
ll!rO!llBJIHB810t H3 HHcrpyMeHT8JilomdX craneii: yrnepO,llHCThlX H nerepOBIHHhlX. 

IJeM shlllle co,11epllt&HHe yrnepo.11a s yrnepo,11Hcrofi cr&JIH, reM Bhlllle npe,lleJJ npotDIOCTH 

craJIH H cnoco6Hocri. conporHBmm.CR y,11apHoii HarpySKe. KaqecrseHHble yr n e po .11 H c r hie 

c ran H Y7, YB, Y9 co.11epxcar KpoMe yrnepo,11a (0, 7; 0,8; 0,9 %) .11osoJI&Ho Bh!COKHH npouem _cephl 

H clJocclJopa (no 0',04 %), 8 t810Ke Mapr8HI.18 (0,35 • •. 0,4 %). BhlCOKOKHeCTBeHHhle yrnep0,11HCThl8 

et&JIH Y9A, YlOA, YllA, Kl2A npH coorsercreyio~eM co.11epxc1HHH yrnepo,111 (0,9; 1,0; 1,1; 

1,2 %), KpeMHHJI (0,3 ••• 0,35 %), XPOMB (0,2 %) H HHKeJill (0,25 %) xap&KrepH3}'10fCR nOHHllteH

HhlM co,11epxcBHHeM cep1>1 H cliocclJopa (no 0,03 %) -H M1pr1HI11 (0,15--0,35 %). Ce~a H cliocctiop 

.RBmuotcft Bpe,llHhlMH IlpHMeCRMH, rlK KIK nOBhlWIIOf xpynKocri. cr&JIH, I Mapr&Heu Bhl3h1Bler 

no.RBJieHHe rpeunm npe 31K1UIKe HHcrpYMeHTa. 

n er Hp o B 1 H H hie c ran H co.11epxc1r r810Ke cnf!IIHam.Hhle nerepyio~e .11061BKH: BOJI&· 

,PplM, HHKeJI&, B8HB,11Hli, K06am.r, MOJIH6,11eH, fHTIH H .!IP· nerepOB8HHhle CT&JIH He ro.JD.KO 

6onee H3HOCOCTOfiKH, qeM yrnep0,11HCfhl8, HO H o6nl.lllIOT 6oJI&WeH npOK&JIHBBeMOCTblO, MeHb• 

WeH qyBCTBHreJibHOCTl>IO K neperpesy, MeHbWeH .11e4JopW!pyeMOCTblO npH 38KIUIKe B Macne. 

nerepoBIHHh!e cr&JIH MIPKHPYJOT no 6yKBeHHO-I1H4Jpoeofi CHeteMe. Ilepeoe <mcno, croS1-

~ B HH.lleKCe, 03HH1er co.11epxc1HHe yrnepo,111 s .11ecmhlx (ecne <mcno O.llH03HB'Dloe) HnH s 

coth!X .llOnffX (ecnn qncno JXBY3H&'Dloe) npouema. ECJIH nepe,11 6yKBeHHhlM 0603eaqeHHeM 

'IHcno orcyrcrsyer, 3Hl'IHT co,11epllC1HHe yrnepo.111 e cr&JIH 6onee 1 %. Cne,izyio~e 6yKBhl o6o:i

Hl'WOT OCHOBHble nerepyio~e .1106aeKH, a IIH4'Phl - cpe,t1Hee co.11epxcBHHe nerepyio~ero sne

MeHTI e uen&1x npouemax. ECJIH co,11epxcBHHe nerepyio~ero sneMeHTa Meeee 1 %, ro IIH4'P 

nocne 6yKB eer. IlpH MlPKHPOBKe craneii npHHSlrhl cne,ll}'IO~e 6yKBeHHble 0603e1qeHHS1: B -

BOJI&4Jp8M, r - Mapr&Heu, K - K06am.r, H - eHKeJI&, M - MOnH6,11eH, c - KpeMIDdi, T - THT8H, 

~ - BBHl.llHii, X - xpoM. ByKB1 A B KOHUe MIPKffPOBO'DIOro 0603e1qeHHS1 rosopm o roM, qro 

cram. BhlCOKOKlqecmeHHIUI. 

BhlcOKonerepoe1HHhle crane Bhl.lleneHh! s or,11eJI&H&1e rpynnhl. KlllltJloii H3 rpynn 

IlpHCBOeHI 6yKB8, KOTOPYJO CTIBSlr nepsoii. ByKBOH )K 0603H1qwr rpynny HepJKIBeJOLUHX era· 

neii, 6yKBoii P - 6hlcrpOpelltYLUHX craneii, 6yKBOii 3 - sneKrporexmqecKHX craneii H r.,11. 

HanpHMep, B CT&JIH MBPKH 8X4B4~1 CO,llepJKHrCR yrnepo.11a 0,8 %, xpOMB 4,5 %, eoni.,Pp8M8 

4,5 %, BllH8,llHSl l,O %. Cram. P6MS - 6hlcrpopexc~. C0.118PJll'.8HH8 BOJI&cliPBMB 6 %, MOnH6,11eH8 

5,0 %. Bhlcrpopexc~e cr&JIH c BhlCOKHM co,11epxc1HHeM soni.4Jp&Ma (.110 10 ••• 25 %) uenecoo6-

p83Ho npHMeHSl?b tOJibKO B BH,118 HBBBPHOH nnacrHHKH HnH BCTIBHOro sy6a, a Kopnyc MHcrpy· 

MeHTI npH 3?0M ,11enlll'b H3 o6h!'DIOH HHtrpYMeHT8JiloHOii CT&JIH. Cne,11yer HMerb B BH,lly,. qro see 

nonoXCHreJI&Hhle CBOfiCTBI nerHpOBIHHhlX H 6blcrpOpexcYLUHX CTIJieH Moryr npO.RBH1'bCSI B 

nonHOH Mepe TOJibKO npH ycnOBHH HX IlpBBHJibHOii repMeqecKoii 06p160?KM. 

IlpH o6pa6orKe rBep.llh!X ,llp8Bec:HhlX MBrepHIJIOB, H3rOTOBneHHhlX c npHMeHeHHeM CHH· 

retffqecKHX CMOJI H KneeB, B03p8CTIIO? rpe60BIHHSI K H3HOCOCTOHKOCTH HHcrpyMeHTB. B 3?0M 

cnyqae B Kaqecrse MarepHIJIB pelltYLUHX sneMeHTOB PeJK~ero HHtrpYMeHTB HCIIOni.3}'!0? 

rsep,11hle cnnashl. 
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Hx npHMeiuuor s BH,Qe OJIICTHHOK, HOpMllJIH30B8HHhlX no cI>opMe H p83Mep&M. B ,11epeso-

06p16orKe npHMeHmOT JIHThle H B01Ih4>p8MOK06amroBhle H 6e3B01Ihd>p8MOBhle MerannoKepl· 

MHllllCKHe TBep,lllile COJillBhl. K lIHThlM TBep,lllilM CIIJIIB8M OTHOCHTCSI CTeJIJIHThl H copMaiirh!. 

Crenmm.:i (B3KP, B3K) npe,qcrasruuor co6oii CIIJIIB HI Ko6amrosoii:, 1 copMaiirh! (NO 1, N" 2) -

HI '1Cene3HCTOH OCHOBe. nHThle TBep,lllile CIIJIIBhl npHMeHmOT B OCHOBHOM AJift HIOJIIBKH 3y6i.eB 

neHTOQHhIX H p8MHhlX mm, I TIKJICe TOHKHX ,llHCKOBhlX nHn. H3HOCOCTOHKOCTb JIHThlX rBep,11b!X 

CIIJIIBOB MIPKH B3K. B 3 ••• 4 paa1 Bhlllle H3HOCOCTOHKOCTH nerHpOB8HHhlX craneii, I MIPKH 

B3KP - Bhlllle s 6 • : • 7 pa3. nHThle rsep,11b!e cnnll!!hl saruxasruuor sneKrpo.qyrosoii HJIH rli3o

soii CBIPKOfi. 

MerannoKep8MHlleCKHe TBep,11b!e ClIJIIBhl TIOJI}'lil!OT COeKllHHeM iipeccOB8HHhlX nopOlIIKOB 

Klp6H,Q08 BOJihd>p&Ma. B Kl'lecTBe CB.ff3KH HCOOJih3ytOT MeTIJIJIHtiecKHH K06amr. Taep,11h!H 

CIIJIIB noro rHnl o603Hl'WOT 6yKBBMH BK H UHd>poii, noKaah!BllO~eii co,11eplK11HHe Ko6amr1 B 

npoueHTax. HanpHMep, cnnas BKlS co,qepxm 85 % Kap6H,Q1 soJihd>PBMI H 15 % Ko6amra. EcnH 

nocne UH4>Phl, 0603H1'UIIO~eii npouem co,11epxamur Ko6amr1, crom 6yKB1 M, ro cruxas MenKO

sepHHcri.iii, ecnH 6yKB1 B - KpynHo3epHHCThlfi. 

HHcrpfMeHThl, OCH~eHHhle raep,lllilM cnnaaoM rpyIIIlhl BK, HMeior rsep,11ocn. HRC 85 ••• 
90. OHH He repmor peiK~eii cnoco6socm npH sarpeaaHHH ,110 800 ••• 900 •c, trro 06ecneqmi1er 

noBhlllleHHe nepMo,111 croilKOCTH a 20 ••• 30 paa ,111'1Ce no cpaaHeHHIO c 6hlcrpopeiK~eii cram!O. 

Taep,11h!e CIIJIIBhl HMeIOT C~ecTBeHHhlfi He,110CT8TOK - BhlCOKytO xpynKOCTb. IlosroMy 80 H3-

68'1CaHHe 881pHiifforo H3HOCI yron 31TO'QKH HHCTpyM8HTI ,llOJDKeH 6b!Tb He MeHee 40 ••• 50°. 

,lirul 06p160TKH d>aHepHOH npo.ll}'KUHH H ,11peBecHOBOnOKHHCThlX OJlHT peKOMeH,11ytOTCSI 

.11HCKOBhle nHnhl c mxacrHHKaMH H3 raep,11oro CIIJIIBI BKlO, Will 06p16orKH ,qpesecHocrpylKeq· 

HhlX OJIHT - BKS, BK6M. 

3.1.1. HolDI H npmrllMBNe JIHHeiiKH nymHJU>HYX, 

IDDOBOCTpOl'8JlldlHX CTaHKOB 

B HOJDllln nuu.oTllllllOro TlllJ8 

J1yU4Ulll>HWe HOJICU BhlII}'CKllOT 8 COOTBe'rCTBHH c TY 14-1-1918-76. KoHcrpyKUH51 HOJICI 

,11Byxcnoii111u1: KOpnyc H3fOTOBneH H3 CTanH 10 no rOCT 1050-74, I pelK}'llVUI qacri. H3 CTanH 

85B~, 8X6H~T HJIH ,qpyroii nerHpOBllHHOii CTanH no rOCT 5950-73. HOJICH, BhlnyCKleMh!e ropi.· 

KOBCKHM om.rmo-npOMhllllneHHh!M MerannyprffqecKHM 31B0,110M (rOilM3), ,llOJDKHhl cooraer

CTBOBITb KOHCTpyKTOpCKOH ,110KfMeHTllUHH 3180,111 rM3 04.101. ,I(mm1 HOJICeH 900 ••• 2800 MM, 

IDHpHHI 180_5 0 MM, TOJil!lHHI 15_11 MM, llIHpHHI npoymHHhl 25+l,3 MM, ,qnHHI npo}'IllHHhl 
22 > > I 

90+ ' MM, TOJil!lHH8 p16oqeii qaCTH HOJICI (peiK~eii qacrH) 3,5±0,5 MM, WHpHHI p16oqeii (pe-

JIC~eii) qaCTH 6D~i,~ MM; yron SITO'QKH HOJICI 20±2°. TBep,llOCTb peJK~ero· cnoll (pelK~eii 
qaCTH) H0'1C8 HRC 54 ••• 59. 

KOHCTpyKUH51 HOlU JI)'UiHJD>HOro no HOPManH rM3 04.101 noKl3aH8 HI PHC. 8, I OCHOBHhle 

xapaKrepHCTHKH npllH,Qmhl a ra6n. 1. 

1Jln0Hocrp0211111>Hwe HOJICU H3fOTOBJilllOT ,11ByxcnoiillhlMH: p16oqyio qacri. - H3 HHCTpfMeH~ 
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l 
a 

( K-l)x l =l 1 2 

L 

Puc. 8. KoHcrpyKUUSI nyuiu.n~Hoeo Hc»1ea no HopManu I'M3 04.101 

14 x200=2800 
3130±6 

31Lt6 

16 

ram.HOH CTIUIH 85B~. 9XSB~. 9XC no TY 14-133-8-71, a Kopnyc H3 yrnepo,n11croii crami 10 c 

XHMH'lecKHM COCT&BOM no [QCT 1050-74. HollCH .QOJDKHhl 6hl'lb TePMH'lecKH o6pa60T8Hhl H 

HMeth r:3ep,110CT1> He HHJ1Ce HRC 54 ••• 60. Hew10CKocraOCT1> no nePe.QHeii rp&HH He ,11on:J1CHa 

npem.nuan 3 MM Ha BCeii .QnHHe HOJICa. 0rKJJOHeHHe OT npliMOJIHHeiiHOCTH ne3BHSI HO.lKa He 

.QOJDKHO S:i.."Th 6on!'I! 60 ••• 70 MKM Ha 1000 MM JUIHH1>1. KoHcrpyKWfll wnoHocrporani.Horo Ho:1ta 

17 



- 1. Pll3Mepw, MM, u Macca, ICZ, llYlijlUlbHWX HOJICeil no HOpMGllU I'M3 04.101 "" 

06osHaqeHJ1e L B I 11 12 a b K Macca, 

HOlKB Kl' 

HOMH- ape- HOMH• npe- HOMH• npe- HOMH- npe- HOMH· npe- HOMH- npe- HOMH• npe- qffCJIO 

Ham.- .11em.Hoe Ham.- .11em.Hoe Ham.- .11em.Hoe Ham.- .11em.Hoe Ham.- .11em.Hoe Ham.- ,llem.Hoe Ham.- .11em.aoe nBlloB 

HBH OTKJIO- HBH one no- HU OTKJIO- HBSI OTKJIO- HBH OTKnO- HBSI OTKJIO- HBSI OTKJIO-

HeHHe HeHJle HeHHe HeHJle HeHHe HeHHe H811He 

fM3 04.101.01 68;7 ±0,6 1S2,5 762,S ±1,6 6 lS,2 

-
.02 900 -S,6 -3,0 4S 13S ±0,8 810 25 +l,3 90 +2,2 7 14,9 

--±o,s -1-1,8 

.03 so 100 ±0,7 800 9 14,4 

.04 1400 100 ±0,7 lSO ±0,8 1200 ±2,S 9 22,6 

-7,8 -4,0 
.OS 14SO - - - - - - - - - - - 26,S 

.06 - - - - - - - - - -. - 31,6 

-
.07 1700 87,S 1S2,S 1525 11 28,6 

--±0,7 --±0,8 --±2,S 

.08 100 125 lSOO 25 +1,3 90 +2,2 13 28,1 



.09 1750; -9 ,2 50 ±0,5 150 1650 ±3,0 12 29,5 

.10 1800 180 -s,o - - - - - - - - - - - 33,6 

.11 1850 100 ±0,7 150 1650 12 31,2 

--
.12 2000 62,5 125 1875 ±3,0 w 33,6 

±0,8 

.13 2100 75 ±0,6 150 1950 25 +1,3 90 +2,2 14 35,5 

--
fM3 04.101.14 75 150 2250 16 41,0 

2400 -7,0 

.15 50 ±0,5 100 ± 0,7 2300 ±3,5 24 38,8 

.16 2450 100 ±0,7 125 ±0,8 2250 19 40,8 

.17 - - - - - - - - - - - 50,4 

2700 
.18 -8,6 75 ±0,6 mo ±0,8 2550 ±3,5 25 ±1,3 90 ±2,2 18 45,6 

-
.19 2800 so ±0,5 100 ± 0,7 2700 ±4,3 28 44,7 

-.... 



Tun DI 

. Puc.10. Buelw wnoHocrpoza.nbHl>IX Ho:i1eeil: 
tMil I c 061>NHOM 3atoqKoil 6e:1 C03.Q8HH>'I 

MHKporpaHH; TMIIJJ c 38TO'IKOM c C03.Q8HHAM 

MMKporp&HM no 38.QHeM nosepXHOCTH HO•a; 

TMI!JJJ c 38TOqKOM c C03.Q8HHeM MHKporpaHH 

no nepe,qaeil noaepxaoctH ao•a; THn JV c . 

38TO'IKOM c C03.Q8HHeM MHKporpaaeli no 

o6eHM noaepXHOCTRM HOlKa 

Puc. 11. KoHcrpyKllWI wnoHocrpoza.nbHozo 
HOJICll RnOHCKOZO npoweoelcrea 

no BOPMaJIH fM3 35.01 ropi.KoBCKoro OllblTHO-npoMblIIIneHHoro MerannyprH11ecKoro 38BO,Qa 

noK&3&Ha Ila pHc. 9. Yron saro11KH HOlKa o6b111Ho npHJDWaeTCJI HecKoni.Ko Mem.we, 11eM y 

JI}'IllHJibHOrO HOlKa, B npe,JXenax 16 • • • 18°' B 38BJJCHMOCTH OT nopoin.i o6pa6aTbUlaeMOH .tlPeBe

CHHOI. C yMem.weHHeM yrna 3aT011KH pesKo CHHlKaerCff croHICocn. pelKymeii soHhl (m!ssHH), a c 

ysenH11eHHeM sosp&CT&JOT sHeprerH11ecKHe sarpaT.bl H yxyJ:i111aerCff Ka11ectso wnoHa. CroiiKoCT& 

nessHH HOlKa MOlKHO nos&JCHTb cosJ:t&HHeM MHKporp&HH no nepeJ:tHeii HnH no 311,llHeH nosepXHo

CTH (pHC. 10). HapHJ:(y c OTellecTBeHHblM HHCTpyMeHTOM J:(nH npOH3BO,QCTBa CTpOr&Horo wnoHa 

Hcnom.syerCff HHCTpyMeHT, HMIIOPTHPYeM.blii H3 .slnoHHH (pHc. 11). Jlmma HO:IKeii 4060 MM, WH

pHHa 235 MM, TOnJ:UHHa 15 MM, MatepHan pelKyiqeii 1111cm HOlKa cNlnlaid, mep.QOCT& HRC 58 ••• 

62. IlpHMeH.IUOTCR T&KlKe WOOHOCTpOran&Hhle HO:IKH HeMeuKOro H •eiIICKoro llp0H3BO,QCTB&. 

HOJKu 011.11 pe:ircu wnoHa (HOlKHHll rHm.OTHHHoro nma) H3rOTosnmor J:tByxcnoHH.b!MH: 

pelK}'llzylO 11&CT& - H3 CT&nH BSB~ no TY 14--1-1918-76, 8X6H~T no f-OCT 5950-73, Kopnyc - H3 

CT&nH IO no rocT 1050-74. TsepJ:tocr& PelKYJ:UerO cnoH H0)1(8 HRC 54 ••• 59. KoHCTpyKWUI 

HO)l(eii ropi.KoBCKoro OllblTHO-npoM.blwneHHoro MerannyprH11ecKOro saso.Qa no HOpMaJIH 

fM3 04.102 H no HOPM&nH rM3 04.103 nOK&3&Ha Ha PHC. 12. HW!te npHBe,QeH.bl OCHOSHhle xa

P&KTepHCTHKH HO:IKeH J:tnH pesKH wnoHa no ilopM&nH fM3 04.103. 

rM3 04.103.0l rM3 04.I03.02 

Jlmma HOlKa, MM ••• • • • • • • • • • • • • • • • • • • •• •. • ••••• • • 2100-7,0 
Paccrosut:He MexcJzy KpaiiHHMH OTBepcnulMH, MM ••••••••••• 1950±3,0 

20 

3100-8,6 
3000±4,3 



l, 

a 

rl 
L 

~ 
a 

(K-0~t50=l 

50±0 150±06 
M12 

... • I 

~ 

rl 0,05/fOOxL 

L 0,05/()() 

0 

Puc. 12. KoHtrpylCljWI HOJlreU dl!SI PUKU wnoHa Ha HOJICHU14ax; 

a - no HOpManH fM3 04.102;6 -no HOpManH fM3 04.103 

' ' 



/\.s 
Q 

L 

rJ. 

L 
A-A 

6 

Puc. 13. KoHcrpyr<:qUR npUJKUMlwc nuHeeK ny-

a - c 3&KpyrneHHoii KPOMKoii; 6 - c HllJl<HMHOH 
rp&Hh!O 

0 

O,lxL 100 
0, 1 /100 

Q;:i 

L m 

0,5xL/100 s 
0.5/100 

z 

Pw;. 14. KoHcrpyKl4UR npUJKUMlhlX nuHeeK ny114unhHWC craHK06: 

a - no HOpManH fM3 05.01; 6 - no HOpManH fM3 05.02; e - no HOpManH fM3 05.03; z - no HOpManH fM3 
05.04 

IJHcno OTBepcrHii, WT. • , • , , , , • , , , •••• , , , , , , , , , • , , • , • 14 
Macca, Kr. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 23,13 

21 
33,72 

IlpWKUMH&le JIUHei1KU llyu4UJll>HOZO craHKa npe,!!CTllBJIJllOT co6oii nnacrHHh! c pa6oqefi 

q&CT&IO rpe6yeMoro npo!l>HJIH! 38KpyrneHHoli H&JKHMHOli KpOMKOli HJDI Ha>KHMHOH rpam.10 (pHc. 

13). H3rOT&BJIHB&IOT HX H3 yrnepO,l:IHCTOfi CTanH Y8A, Y9A no rocT 1435-74. Ilocne repMHlle

CKOH o6pa6oTKH 111ep,110CT& npWKHMHhlX JDIJleeK B pa6oqefi 30He ,110JD1CHa 61o1n. B npe,11enax HRC 

28 ••• 48. Jlmma nHHeliKH COOTBeTCTByer ,llnHHe ny~Horo HOlK&, WffPHH& so ••• 80 MM, 

TOJW:IHH& 10 ••• 15 MM. KOHCTPyKUIUI npHJKHMHLIX JIHHeeK fopi.KOBCKOro OilhlTHO-fiPOMbllll· 

22 



neHHoro Mer&nnyprH11ecKOro 38BO,QI no HOPMIJUIM fM3 05.01, fM3 05.02, fM3 05.03, fM3 

05.04 OOK131H1 R8 PHC. 14. B ra6n. 2 ••• 5 OCHOBHble xap&KrepHCrHKH npHllCHMHhlx mm~. 

2. OcHoaH1>1e xapa1<repucru1<u npUJKUMHWX 11uHee1< no HOpMOllU I'M3 05.01 

06o3Ha11eHHe L B s Macca, 

mmeibol Kr 

HOMH- npe- HOMH• npe- HOMH• npe-
H&m.HllJI ,qem,• H&m.HllJI ,qem.· H&m.H8JI ,qem.• 

Hoe or- Hoe or- Hoe Of" 

KJIOH& KnOH& KnOH& 

HHe HHe HHe 

rM3 05.01.01 900 3,5 
-5,6 50 -3,5 10 -0,9 

rM3 05.01.02 1000 3,65 

fM3 05.01.04 50 7,45 
12 

fM3 05.01.05 1700 60 9,05 
-9,2 -5,0 -1,1 

fM3 05.01.06 80 15 15,1 

fM3 05.01.07 60 9,23 
1750 

fM3 05.01.08 80 12,63 
12 

fM3 05.01.09 50 7,86 

fM3 05.01.10 
1800 

60 9,61 

fM3 05.01.11 80 16,05 
-9,2 -5,0 

fM3 05.01.12 1850 15 16,53 
80 

fM3 05.01.14 2000 14,55 
u -1,1 . 

fM3 05.01.15 2400 -1,1 12,82 
60 

fM3 05.01.16 2700 -13,S 14,47 

fM3 05.01.18 900 -5,6 60 -3,5 12 -1,l 4,86 

fM3 05.01.21 1750 15 15, 'JS 
-9,2 80 -5,0 -1,1 

fM3 05.01.22 1800 12 13,02 

23 



3. 0cH06Hblet«apaKrepucruKU npUJKUMHblX JIUHeer< no HOPMaJJU I'M3 05.02 

06o3H&QeHHe L B s 

HOMH• npe- HOMH• npe- HOMH· npe- HOMJI· npe-

Ham.• ,nem.• HBJU.• .nem- H&Jlh- .nem.- Ham.• .nem-

HU Hoe OT- HU Hoe OT- HU Hoe OT- HU Hoe OT-

KJIOHe KJIOHe• KnOHe• KJIOHe-
·HH(; HHe HHe HHe 

fM3 OS.02.01 lOSO -6,6 60 -4,S 

10 -0,9 2S ±0,4 

fM3 OS.02.02 16SO -9,2 60 -s,o 

fM3 OS.02.04 so 25 ±0,4 

- 12 -1,1 

fM3 os.02.os 
-----·1750 -9,2 60 -s,o 62,S ±0,6 

fM3 OS.02.06 

fM3 OS.02.07 80 lS 2S ±0,4 

fM3 OS.02.08 1800 so 10 -0,9 50 ±0,S 

fM3 OS.02.09 so ±0,S 

-9,2 60 -s,o 10 -0,9 

fM3 OS.02.10 88 ±0,7 

fM3 OS.02.11 80 lS -1,1 so ±0,S 

fM3 OS.02.16 1250 -6,6 80 -4,S 12 -1,1 25 ±0,4 

fM3 OS.02.18 1700 -9,2 80 -5,0 15 -1,1 50 ±0,S 

24 



a b K 'IHcno Macca, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~npoy· Kr 

HOMH- npe,11em.· HOMH· npe,11em.· HOMH· npe,11em.- HOMH· npe,11em.- WHH 

H&m.H&JI Hoe 01"' H&m.H&JI Hoe 01"' H&m.H&JI Hoe 01"' H&m.H&JI Hoe OTKJIO-

KJIOHeHHe KnoHeHHe KJIOHeHHe HeHHe 

100 ±1l,7 11 +1,1 36 +1,6 4,5 ±1,0 11 3,8 

17 5,64 

100 ±0,7 31 5,9 
18 7,5 

125 ±0,8 36 14 7,6 

11 +1,1 ---+1,6 4,5 ±1,0 

40 13,2 

100 ±0,7 18 

31 5,6 

100 36 18 6,6 

116 ±0,7 11 +1,1 +1,6 4,5 ±1,0 15 6,8 

100 40 18 13,66 

100 ±0,7 11 +1,1 40 +1,6 4,5 ±1,0 13 7,7 

100 ±0,7 11 +1,1 40 +1,6. 4,5 ±1,0 17 13,2 

25 



4. OcHoeH&1e xapaKrepucruKu npuJKUMH&IX nuHeeK no HOpManu I'M3 05.03 

0603H8lleHHe L B s '1 
HOMH· npe- HOMH· npe- HOMH- npe- HOMH• npe- HOMH• npe-

HaJib• .r:teJib- HaJib• .nero.- HaJib· .nero.- Hanh· .nero.- HaJib• .nero.-

Hafl Hoe Of-Him Hoe or- HllR Hoe or- Him Hoe or- Hafl Hoe or-

KnOHe- KnOHe- KnOHe- KnoHe- KnOHe-

HHe HHe HHe HHe HHe 

fM3 OS.03.01 1250 -6,6 80 -4,S 12 -1,1 2S :±D,4 100 ±:0,7 

fM3 OS.03.0S 60 12 100 ±0,7 soo ±1,2 

1700 -9,2 -- -s,o -- -1,1 

fM3 OS.03.06 80 lS so ±0,S 100 ±0,7 

fM3 OS.03.10 8SO 70 12 -1,1 106 ±0,7 102 ±0,7 

-S,6 -- -3,S 

fM3 OS.03.11 900 so 10 -0,9 250 ±1,0 400 ±1,2 

fM3 OS.03.12 lS 800 ±1,S 

1700 50 ±0,S 

fM3 OS.03.13 12 100 ±0,7 

fM3 OS.03.14 80 -s,o -1,1 7S ±0,6 800 ±1,S 

fM3 OS.03.lS 17SO -9,2 lS so ±0,S 

100 ±0,7 

fM3 OS.03.16 25 ±0,4 

fM3 OS.03.20 1800 -9,2 80 -s,o 12 -1,1 lSO ±0,8 soo ::'-1,2 
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a 01 b . b1 'IHCJIO Macca, 

npoy- Kr 
R 

HOMH· npe- HOMH- npe- HOMH• npe- HOMH• npe- WHH 

HIJlbHllSI .item.Hoe HIJlbHllSI .item.Hoe HIJlbHllSI .item.Hoe HIJlbHllSI .item.Hoe 

OTKJIO- OTKnO- OTKnO- OTKJIO-

HeHHe HeHHe HeHHe HeHHe 

15 ±1,0 30 ±1,0 7 6 ±1,0 19 ±1,0 13 8,35 

4 8,35 

15 ±1,0 30 ±1,0 7 5 ±1,0 19 ±1,0 

17 14,1 

12 20 7 5,14 

3,5 6 13 

10 16 2 3,27 

20 3 15,7 

15 30 

7 5 ±1,0 19 ±1,0 17 11,2 

14 ±1,0 24 ±1,0 5,5 6 ±1,0 17 3 16,2 

17 15,4 

15 30 7 5 19 

18 15,3 

8 20 3 6 12 4 12,6 
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5. OcH06Hb1e xapaKrepucruicu npu31CUMHblX J1UHeeic no HOpMa11u I'M3 OS..04 

06o3HaqeHHe L B s n m Macca, 
HOMH• Kr 

HOMH· npe- HOMH· npe- HOMH· npe- HOMJI• npe- H&Jlh· 

H8Jlh• .11em.· H8Jlh· .11em.· Ham.· .11em.· H8Jlh• .11em.· H&ll 

H&ll Hoe OT"H&ll Hoe or- H&ll Hoe or- H&ll Hoe or 

KJIO• KJIO- KJIO- KJIO-

HeHHe HeHHe HeHHe HeHHe 

fM3 OS.04.01 SS 6,6 

1700 

fM3 OS.04.02 6S 8,3 

-9,2 -- -s,o . 13 -1,1 s ±1,0 o,s-
fM3 OS.04.03 SS 1,0 7,6 

2000 

fM3 OS.04.04 6S 8,9 

1Ipu'1CUMHOJI llUHeiiKa wnoHOCfPOZO/lbHOGO CTQHKa llPe.llCT&BJl.llet co6oi1: cram.HOH 6pycoK 

npffMoyro::i.Horo ceqeHH.11 c BblcrymiM no O.llHOH cropoHe no.11 yrnoM "'S0° TOJilIUIHOH "'2 ••• 

4 MM. B pe3ym.rare H3HOC8 rp&Hb S&Kpyrn.11etc.11, a WHpHHB ee yBeJDlqffBBetC.11 .110 6 ••• 8 MM. 

IlpH)!(HMH&ll JIHHeHKB WllOHOcrporam.Horo CT8HK8 (pHc. lS) BblnyCK&etC.11 fopbKOBCKHM Ollbl'l" 

HO-llPOMblWJleHHblM Metannyprm1eCKHM 38BO.llOM. JipH)!(HMHhle JIHlleHKH H3rOTOBJl.lllOTC.11 H3 
' yrnepo.11Hcroi1: craJIH Y8A (fOCT 1435-74). TepMoo6pa6orKy noaepXHocm o6blqHo He npoH3" 

BO.II.RT. no Kaqecray saroqKH H8'KHMHOH KpOMKH H ee np.RMOJIHHeHHOCTH K npH)!(HMHOH JIH• 

Heil:Ke npe.QD.11BJ1.1110TC.11 re )Ke rpe6oaBHH.11, trro H K wnoHocrporam.HblM HO)!(BM. Yron saTOqKH 

npH)!(HMHblX KllHHOBH,llHblX JIHHeeK THll8 I COCT&BJl.llet 60 ••• 70°. IlpH)!(HMHB.11 KJIHHOBH.llHB.11 

JIHHeHKB rHna 11 c MHKporp&HbIO WHpHHOH He MeHbwe 2 MM peKOMeff.llYetC.11 npH TOJilIUIHe 

wnoHa He MeHbWe 1 MM. IlpH)!(HMHB.11 rpaneUHeBH.llHB.11 JIHHeHKB THna 111 HcnOJlb3YetC.ll B 

CT8HK8X ~MM, npH 3TOM b ~ 4 MM. IlpH b ~ 6 MM pe3KO B03pacraet MOLQHOCTb, sarpaquaaeMB.11 

Ha crporaHHe. 

Pll,IU!yc 38KpyrneHH.ll H8JKHMHOH l\'.POMKH npH)!(HMHOH JIHHeHKH r .llOJl)!(eH COCTllBJl.llTb .11n.11 

o6pa60TKH .11peBecHHbl nHCTBeHHblX nopo.11 (6epe3a, OCHH&, om.xa, JJHna, rononi.) He MeHee 

100 MKM, o6pa6orKH .llPeBecHHbl XBOHHblX nopo.11 (cOCHa, JDICTBeHHHI.18) c .11pKOBblp8'KeHHOH 

, cnoHHOCTbIO eine 6om.we. B ,neil:crByIO!UHX reXHonornqeecKHx HHCTpYKLIH.llX .118HHblH napa· 

Metp He perJ18MeHTHpyetc.11, xor.11, KBK llOK83blB8IOT HCCne.110B8HH.ll H H86J1I0.11eHH.11 B npOH3BO.ll· 

crBeHHblX ycnOBH.llX, npH yMeHbWeHHH r HH)!(e YK838HHblX BeJUl'.qHH KaqecrBO wnoHa pe3KO 

yxy,nwaetC.11. TBKHM o6p830M, cneUHaJibHOe sarynneHHe H8'KHMHOH KpOMKK npH)!(HMHOH 

JumeHKH peKOMeff.llYetC.11 .110 r = 150 ••• 200 MKM. 

Hap.11.llY c oreqecrBeHHblMH npH)!(HMHblMH nHHeHKBMH npHMeH.1110rc.11 nHHeHKH sapy6eJK· 

Horo npoH3BO.llCTBa. SlnoHCKB.11 itJHpMa Toyoknife nocr&Bn.11et npH)!(HMHble JIHHeHKH (pHc. 16) 
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25om8f120 

67±1 125 
f25x24=JOOO±J 

3134 ±5 

a 
Tun! Tun II Tun Ill 

/J ~ • 0 ~ ~ 
r b 

0 

Puc. 15. KoHcrpyK1.1uu npu:HCUMHblX nuHeeK wnoHocrpoe11.11bHblX craHKoe: 
a - npHlKHMH8ll nHHeHK3 KOHC•pyKJ.lHH [QfiM3; 6 - nmbl 3atoqeHHblX npHlKHMHblX nHHeeK 

' 

C) 
to 

' 

i 

·~ 
4120ot5 A 

-

25 

Puc. 16. Ko11crpyKuUS1 npuxuMHoil 11uHeilKu ifiupMbl "Toyo knife" (R"oHusi) 



Puc. 17. YcoeepweHcraoaaHHll!I KoHcrpYJCllWI 

npWICUMHOU nuHeUKU ¢upMbl ,,Marunaka" 

(HnoHUSI); 
1 - HOlK; 2 - HanpasruuO~SI H8KJl81U<a; 3 -
wnoa; 4 - scnoMoraTeJibHaSI npHlKHMHaSI nHHeli· 

Ka; 5 - BHHTj 6 - perynHpOBO'IHblli BHHTj 7 -
38.JIHSISI rpaab npHlKHMHOli nHHeliKH; B, 9, 10 -
H8lKHMHJole KpOMKH nHHeibrn; 11 - BaH'lec 

,1111HHOA 4120 MM, WffPHHOA 60 MM H rO~HOA 3S MM, nHHemca H3rOrOBJieHa ,QByxcnoAHOH H3 

cramr MapKH SUIS Inlaid; rsep,qocn. peJKynieA qacrH HRC SS ••• 60. 

~HpMa "Marunaka" (Slno!UUI) paspa6orBJia npH.l!CHMHYJO JIHHeiiKy wnoHocrporBJibHoro 

cramca, noKasllHH}'IO Ha pHc. 17. 0Ha orJIHllaetCB reM, qro ee 3a.tlHRll rpaH& pacnono.l!CeHa nep

neHJlHKYJlRPHO BeKropy CKOpocrH pes!IHHH. KpoMe roro, Ha aroii rp&HH c noMOUU.IO BHHTOB 

saxpenneHa scnoMorarem.Hu npH.11CHMHIUI JIHHeAKa. Pa6oqu nosepXHocn. scnoMorarem.HoA 

JIHHeAKH HMeer KpHEIOnHHeAH}'lO ct>opMy. Paccro.11HHe a MeJKAY BepXHHMH KpOMK&MH 9 H 10 

JIHHeeK 4 H 8 M0:11CHO perynHposan. c noMOUU.IO perynHpOBO'IHhlX BHHTOB. Paccro.RHHe ,QOJDKHO 

6i.m. r&KHM, qro6hl nHHeAKa 4 He nperurrcrsosBJia ynpyroMy soccraHosneHHIO wnoHa nocne 

ero C.l!CarH.11 JIHHeAKoii 8. KpoMe roro, npe.nyCMorpeHa ycraHOBK& Hanpasn.RIO~eA H&KnllAKH 2 
Ha 38AHIOIO rpaH& H0:11Ca. Bnaro,qap.11 TaKOH KOHCTp~H npe,qorsp~erC.11 BoaBHKHOBeHHe 

rp~H Ha o6parHoii cropoHe wnoHa (sa cqer orpaHHqeJIH.ll H3rH6a cpesaworo wnoHa). 

3.1.2. lbuu.J KpyrnolDIJlbHYX H nemowomun.:m.ac: CTaHKOB, 
ropH30mam.m.oc: necomuu.:m.ac: paw 

Kpyz111.1e nUJ11>I no rocr 980-80 "IlHnhl Kpyrnh!e nnOCKHe ,qn.11 pacnHnOBKH ,qpeBecHHhl" 

H&H6onee WHpOKO npHMeH.lllOTC.11 B npOH3BO,qcrse ct>&Hephl. Hx HCDO.llh3}'10T Ha craHKax ,qn.11 

pas,qenKH Kp.11.l!CeA Ha qypaKH H pas,qenKH Kap11HJ1aweA, o6pesKH H npHpesKH ct>&Hephl H cl>aHep

HhlX nJIHT H ,qp. fipHMeH.lllOTC.11 H ,qpyrHe BH,Qhl Kpyrnh!X nHn: no fQCT 9769-79£ "fiHnhl 

,QHCKOBhle C TBep,Qocnn&SHhlMH nnacrHHK&MH", no fQCT 18479-73 "IlHJlhl crpOrBJibHhle ,QJl.ll 

pacnHnOBKH ,qpeBecHHhl". 

KOHCtpyKUH.11 Kpyrnhlx nHn xapaxrepHsyerC.11 B OCHOBHOM pasMep&MH H ct>opMOH ,QHCKa H 

npoct>HneM sy61>es • .IIJI.11 paCKpo.11 Kp.11.l!CeA Ha qypaKH npHMeH.lllOT nnOCKHe Kpyrnhle minhl 

,QH&MerpoM 1000 ••• 1600 MM (B HeKOTOphlX cnyqux 2000 MM) • .IIJI.11 o6pesKH H npHpesKH ct>a· 

HepHOH npo~ Hcnom.sy10r nHnhl ,QH&MetpOM 3SO ••• 6SO MM. To~a s ,QHcKB nnOCKHX 

Kpyrnhlx nHn sasHCHT or HX .QH&Merpa.,D H Momer 6b!Tb onpe,qeneHa no ct>opMyne 

s = (o,os .•. 0,12)/D. 
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Puc. 18. Kpy2111JS1 nnoCKIJSI nuna: 

a - ;llHCK; 6 - npoot>HnH 3y6hes; e - reOMetpHH 3y6a ;llnH nonepeqHoro pacnHnHB8HHH; z - OCHOBHhie 
nHHeiil<H H yrnoab1e napaMetph1 3y6hea nHnb1 

To~Ha ;mlCK8 MOCKHX ruUI ;ml&MeTpOM 400 MM COCT&BJUler 2,0; 2,2; 2,S MM, ;ml&MerpoM 

1000 MM - 3,6; 4,0; 4,S MM, ;ml&MeTpOM 1S00 MM - S,0; S,S MM, 

Dpo4JHJih 3y6i.es H 410,...a HX 38TO'IKH BbI6HpaercH B 38BHCHMOCTH OT BH,Qa pacnHnOBKH: 

nonepewoif, npo.nom.Hoif, CMew&HHOH. Ha pHc. 18 noK838Hhl aneMeHTbl ay6i.es nHn H Hx yr

nom.Ie BeJDl'IHHhl: nHHHH BepWHH - nHHHH, COe;mlHHIOlll&H BepwHHbl 3y6i.eB; nHHHH Bll&JnlH -

nHHHH, COe;mlH!llOlll&H OCHOB8HHH 3y6i.eB; BbICOT8 3y6a h - p&CCTOHHHe MeJK.ny nHHHeii Bll&JnlH; 

war 3y6a t - pacCTOHHHe Mexc.ny BepwHH&MH coce.nHHX 3y6i.es; n83yxa (Bn&JnlH&) ay6a -

npoctp8HctBo MeJK.ny .nBYMH coce,nHHMH 3y6i..11MH; 3a,nHHH yron a - yron Mexc.ny 38JtHeH 

rp8Hb10 H Kacatem.HOH K nHHHH BepwHH, npoBe,neHHOH qepea BepwHHy ,naHHoro 3y6a; nepe.n-

6. 3Ha11eHW1 yZJ1oei.ix napOMerpoe sy6i.ee KpyZJ1111x 11J10CKux nU11, zpao 

lfcnOnHeHHe 3a,nHHH Yron 3&TO'lKH Depe,nHHH 

3y6a yron a ~ yron 1' 

1 1 lS 40 3S 
1 2 30 40 20 
2 so 40 0 
2 2 6S 50 -25 

Yron 6oKo

BOH 38?0'lKH IP 

4S .. • so 
60 ... 70 
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IDIA yron (yron HllKJIOH&) )! - yron MeJK.JIY nepe,llHeii rpll.Hh!O 3y6a H PMHYCOM, npoXOJUIUUiM 

qepe3 BepimfHY .QaHHoro 3y6a; yr on 3aro'IKH ll - yr on Me:x<.QY nepe,11Heii H 3a.QHeii rpaHHMH. 

3y6i.ll nHn .Qnll nonepellHoro pacrumHBllHHll HMeIOr .11ononHHtem.HYIO 6oKOBYIO 3atoqKy, 

HeK~ropwe peKOMeH.QYeMhle 3Ha11eHHll yrnoswx nap&Merpos 3y6i.es p83nHllHoro rHna H HC

nonaeHHll s coomercrBHH c fOCT 980-80 npHBe.QeHhl B ra6n. 6. 

l:IHcno 3y6i.es Z 38BHCHr or .t1118Metpa nHJihHoro .QHcKa, THna H HcnoJIHeHHll 3y6i.es. Ct&H· 

.tllPtH30B8HHhle 3H&'leHHll 'IHCen sy6i.es, HanpHMep, .Qnll nHn .QH&MetpOM 360 MM, THil8 1, 

HCnOJIHeHHll 1 COCT&Bnll!Ot 48 H 60; .QH8MetpOM 1000 MM, THn8 2, HCilOJIHeHHR 2 - 96; .QH&Mer

poM lSQO MM, ?Hna 2, HcnoJIHeHHll 2 - 120. BosMO.lltHO 11Hcno ay6i.es 24; 36 H 72. 

IIlar sy6i.eB T&K.llte Bhl61fP&etell B 38BHCHMOCTH or .QH&Metpa IlHllhHOro .QHCK8 H 'IHcna 

3y6i.esZ: 

t = D sin~80/Z). 

P&.QHyc snll.QHHhl (nu}'XH) sy6a r = (O,lS ••• 0,20)t. Bwcora sy6a h = (0,4S ••• O,SO)t • 

.IlnHHa noM&Hoii sa.QHeii rp&HH ay6i.es nHn rHna 1, HtnOJIHeHHll 1 I = (0,3 ••• O,S)t. DH&Merp 

noca.no11Horo orBepc:THll d r&K.llte CTllH.tlllPTH30BBH: 32; SO; 80 MM. 

Dnll npe,ttyIIpe.llt.Q 38e.QllHHll nnOCKOH IlHJIJ,J B nponHne ee ay6i.ll 061al'IHO p13BO.QllT 

r81<, 'IT061al .QB& COCe.QHHX ay6a 61alJIH OTOrHyTbl B nporHnOBOnOJKHble CTOpOHhl. BeJIH'IHH& p83· 

BO.QI 38BHCHT or MorHOCTH paCIIHJIHB&eMOH .QPeBeCHHhl (raep.QOCTH), ee nopO.Qhl H Bnl.lltHOCTH. 

T81<, npH nonepequoM p&CIIHJIHB&HHH MMKHX nopo.11 .QPeBeCHIW Bnl.lltHOCThIO 6onee 30 % 
p13BO.Q COCT8BJUle1' 0,45 ••• o,ss MM Ha CTOPOHY, ,QpeBecHIUd TBep.Qhlx nopo.11 - 0,3S ••• 0,4S MM, 

npH p&CIIHJIHBllHIUI ,qpeBecHIUd Bn&.lltHOCThlO MeHee 30 % BeJIH'IHH& p&3BO)la MO.lite? 6h!Th yMeHh· 

weaa COOTBe'l'CTBellJIO Ha O,OS ••• 0,1 w. Y mm .tlll&MetpoM 1000-1600 MM npH paa.11em<e Kpll· 

.llteH Ha qypllKH P&3BO.tl ay6i.es .QOCTHr&et 0,8 ••• 1,1 MM HI CTOpOffY. 

Dnll H3fOTOBJleHHll nnOCKHX Kpyrnwx nHn HCnom.ayetCll CT&nh 9X4>. 

llu111.1 OUCK06ble c reepOOCM06HblMU MOCTUHOMU (fOCT 9769-79E) B OCHOBHOM npe.Q· 

H&3Ha'leHhl ,Qnll o6peaKH H .. npHpeaKM JIHCTOBhlX H IUIHTHhIX .QPeBecHhlir MarepH&nOB, o6JIHUO

B8HHhlX nJIHT H UUiTOB, 4>&Hepbl, ,QpeBecHhlx cnOHCThlX nn&CTHKOB. y CT&H8BJIHB8IOTCll raKHe 

nHnhl Ha 4>opMaTH0-06pe3Hhlx CT8HK&X, a TllKJICe Ha 8BTOMaTH'lecKHX nHHHllX no Mex&HH'lecKOH 

o6pa6orKe paaJIHllHhlx .QPeBecJlhlX MatepHanoa. 

Kopnyc nHnh1 HaroroBMetCll H3 CT&JIH 9X4>, sy6i.ll - H3 TBep.11oro cnnasa BK6 H BKlS. 

DH&Merp nHnhl 125 ••• 400 MM, tonnuma 2,8 ••• 4,1 MM, .QH&Metp noca.no11Horo OTBepCTHll 

32; SQ H 80 MM, 11Htn0 3y6beB 24; 36; 48; 60 H 72 WT. 

CroiiKoCTb rsep.11ocnnasHoro HHCTpyMeara s .QeCllTKH paa Bh1We ctoiiKcctH crani.Hhlx nHn, 

nyqwe Ka11ectso o6pa6orKH nosepXHOCTH. 0.QH81<o r81<oii HHCTpyMeHT sH&'IHrem.Ho .11opo.llte 

CT&nhHOro (B s .•• 6 P83) H rpe6yet 3H&'D!TeJihHO 6~.JlhWHX rpy.Qoaarpar npH no.Ql'orOBKe ero K 

pa6ore. Ilo3TOMY BHe,QpeHHIO 1sep.11ocnnasHoro HHCTpfMeHTa Ha toii HJtH HHOH onepa1'HH .11on· 
.llteH IlpeJnllecTBOB&n 8H&JIH3 3KOHOMH'lecKOH a4>4>eKTHBHOCTH. 

JleHrO'IHble r!Wlbl npHMeHJUOT Ha neHTOQHOIIHJlhHhlX CT8HK&X ,Qnll paa.QenKH Kp.11.llteH Ha 

6pyCb.ll H BIH'lecbl B npOH3BO.QCTBe ctpor&Horo wnoHa. 
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Tex11u11ecK11R xapaK:repuCTUKa 11eHro11Hb1X nUJI 

MarepHan •••••••••••••••••••••••••••••••••••••••••••••• cr&nb 9X~, 8H1A 
fa6apmHble p113Mephl, MM: 

}:IJDUla • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 10800 
WHpHHa • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 230; 280 
fOJillUIHa •••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1,4; 1,6; 1,8; 2,0 

IIIar sy6i.eB, MM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • SO; 60 
Bhlcora sy6a, MM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 16, 7; 20,0 
Yr nOBhle nap11Merphl sy6a, rpB,11: 

yron 3aTO"IKH • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • S3 
s8,llllHA yron • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 12 
nepe,lllildi yron • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 25 

PasBo,11 3y611eB Ha cropoay, MM ••••••••••••••••••••••••••••••• 0,6 

B 3aBHCHMOCfH OT .llHllMerpa nHn&HhlX lIDCHBOB neHTOQHOllHJibHOro cr&HKa H paccrOffHHJI 

MeJK.ey HX UeHTpllMH onpe.nemnor rpe6yeu}'IO .QJIHHY neHThl nHJIJ>I L = nD + 21. 3areu npoHs

BO.llfff naiiKy KOHUOB neJIThl. 

POMHble nUJJbl HcnOm.3}'10r s ropH30Hran&HblX necollHJibHhlX p11Max .nns pasnenKH Kpff

llCeii Ha 6pyci.ff H BllNechl B npOH3BO.ttcrse crporaHoro wnoHa. 

TexHu11ecrc11R xaparcrepucrurca paMHblX nUJI no TY 63-68 I'OIIM3 

fa6apHrHhle p113Mephl, MM: 
.QnHHa • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• 19SO; 2300 
WHPHHa. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 180; 200 
TOJillUIHa •••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1,8 ••• 2,2 

IIIar 3y6i.es, MM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 20; 25 
Yrnoahle nap11Merphl sy6a, rpan: 

yron saro"IKH • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • SO ••• SS 
nepe,lllildi yron • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 10 ••• lS 
3a.QHHii yron • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 25 

Passon 3y6a Ha cropoay, MM ••.••••••••••••••••••••••••• O,SS ••• 0,6 (.nns nHneHHJI 
npesecHHhl rsep.Qhlx nopo.tt) 

TaK KaK B ropHSOHr&nbHhlX pllMax orcyrcrsyer xonocroii xon, Ha mrnax BhlDOJIHJUOr .QBe 

rpynnhl 3y6i.es, HanpaBneHHhlx nonepeueHHo c HaKnOHOM s o.QHy H npyr}'IO cropoay (pHc. 19). 
IlonOTHO IDIJlhl BhlllOJIHIUOr H3 CTanH 9X!ll, nnaHKH - H3 CTanH 4S. 

CJD CJCJ 
a 6 

Puc. 19. PGMHllJ1 nuno: 
a - c nn&HKaMH; 6 - 6es nJIBJIOK 
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3~1.3. lfHCTp}'MCHT IDllOHOilO'DIH01IHLIX, OKOpo1IHLIX CTaHKOB 

B py6BTCJILHYX M8DD1H 

HHcrpyMeHr wnoHono11uH~11Hoeo craHKa (pHc. 20) BKJIIO'laer npWKHMHoe Ko.m.uo 1, npb

ce'lKy 2, ronKare.m.J, Marp~4. ycraHo~s. Bee ,11er11JIH, aa HCKJIIO'leHHeM npHJKHMHOro 

Ko.m.ua H romcareru1, BldnOllHeahI H3 nerHpOB8HHOH CTllJIH XBr. a npH)KHMHoe KOJlbUO H ron

Kare.m. - H3 CTllJIH 4S. l'.IHCTpYMeHT WUI Bblpy6KH BCT8BOK H OTBepcrHii MO)Ket 6i.m. OB8.JibHOii, 

poM6Hllec:KOii H cnO)KHOH it>opMhI. Ilpe,11nO'lTHTe.m.Ha OB8JlbH8H it>opMa, raK K8K ynpOIJUIJ()TCJI 

H3rOTOBneHHe H 38TO'IK8 pexcymero HHCTpyMeHTa. P83Mepb1 HHCTpyMeHTa, MM: MenKOro 32xl8, 

cpe,11Hero 40x2S, KpynHoro 60x32 H 80x40. Yron aaro'IKH npoce'IKH H M&rpHUl>I 30-3S0 • TBep

.110CTh pa6o'leii (pexcymeii) 'l8CTH HRC 4S ••• SS. 
HHcrpyMeHT poropHblX OKOPOllHblX CTOHKOB (pHc. 21) BKJII0118et KOPOCHHMaTenH (OCT 

13-49-76) H no,11pe3810LUHe H0'1<H (OCT 13-31-74). 0CHOBl!hle ra6apHTHble p83Mepw KOpOCHHMa· 

Teneii ,!10n'1<Hhl COOTBeTC.lBOB8Th ,!1H8Merpy npOCBet8 poropa OKOpO'IHOrO CT8HK8 DO fOCT 

16021-70. KopOCHHMatenH H3rOT8BnHB8IOTCSI .11BYX THIIOB: ue.m.Hble THIIOB 1 H 2 H c6opHble (co 

C'beMHidMH Pe3U8MH). B npOH3B0,!1CTBe it>aHepw B OCHOBHOM npHMeHHIOT ue.m.!We KOpocHHMB· 

TenH. 0CHOBl!hle P83MePW KOpOCHHMareneii yK838Hid B ra6n. 7. 

7. 0CH08Hble napOMeTpbl KOpOCHUMare.neii, MM 

06o3Ha'leHHe Ilpo- L±l,0 IJ±3,0 B±O,S r±l,O S±O,l h1±0,2 h:z±O,S h3±0,25 b 

13-3146-0001 
13-3146·0002 

13-3146-00it 
13-3146-0012 
13-3146-0013 

13-3146-0012 

CB et 
poropa 

3SO 
660 

400 
630 
800 

630 

231 
413 
L±l,O 

26S 
370 
472 

36S 

THII 1 
lSS 43 lOS 6 
27S 78 197 10 
ff±2,0 B±O,S s, MM b, MM 

THII 2, HCIIOnHeHHe I 
90 77 11 4S 
125 132 14 so 
17S 147 16 so 

THII 2, HCIIOnHeHHe II 
125 140 14 so 

so 20 11,S 25 
100 3S 25,0 so 
d,MM a,rp11,t1 

40 30 
4S 30 
4S 30 

3S 30 

d 

16,S 
21 

YrJlbl saro'IKH H PB.11HYCbl sarynneHIUl pa6o'leii KpOMKH KopOCHHMareneii ,110n'1<Hhl coor

:eercr:eoBan. nap&Merp&M, npHBe,tteHHWM :e ra6n. 7. 

0cH06Hble napOMerpbl KOpOCHUMare.neU* 

HopMa.m.HBH aaro11Ka** 

Yron aaro'IKH a±2" • ••••••••••••••••••••••••••••••••••••••••••••• SS/SS/S2 
PB,QHyc aarynneHIUI r, MM ••••••••••••••••••••••••••••••••••••••••• 0,7/1,S/0,3 
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Puc. 20. HHcrpyMeHr C!m1 wnoHonoquffoqH1>1X craHrcoe 

Puc. 21. l(e11&H1>1e r<:opocHuMa:reJlu orcopoqH1>1X craH
r<:oa: 
a - THll 1; 6 - THll 2; a - nHHeiiHL1e H yrnoaL1e na
paMeTpLI KOpOCHHM&reneli 

cc:::::::: n t F 
Hcno111teffue I a oc:. 

H Hcno11tte11ue II 

~ 
...J 

A-A 

~ 
s 

A-A 



CryneJlllllTIUI 31TOQK&**" 

Bi/B-, ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1,5 
Yron saroQKH a±2" • ••••••••••••••••••••••••••••••••••••••••••••• 47/57 
P8,IUl)'c sarynneHHJI r, MKM •••••••••••••••••••••••••••••••••••••••• 0,2/1,0 

*3eo,n-H3rOTOBHTeJll> npOH3BO,llHT HOpM&llbH}'IO 31TO'IKY 'c napaMeTplMH ,1VIR o6pa60TKH Mepa
noii H no.11cyure1111oii .llPeBec:HHhl. KopOCHHMaTenH c ,l(pyrHMH napwerp&MH pa6011eii KpoMKH 
HsrOTOBrullOTCSI no cornacoBllJDUO c norpe6HTeneu. 
**'lepes KOChle npHBe.l(ellW noKasaTeJJH ,1VIR oKOpKH cseJKecpy6neHHoii (cnn&BHoii), Mep3noii, 
nO.llC}'llleHHOii ,l(peBecHHW. 

**"llepes K,OC)'lO npHBe.Qem.i noKasareJIH Ha ,l(JIHHe B 1 H B 2" 

KopOCHHMarenH HsrOTIBJIHBIJOT H3 cranH 60C2A H 63C2A (fOCT 14959-69) • .IIonyCKaerc11 

H3rOTOBneHHe KOpOCHHMareneii H3 craneii 55C2, soxr~A. SX~A (fOCT 14959-69). KopOCHH· 

MITenH OKOpO'IH!olX CTIHKOB OK-66M H OK-3SM .l(OnyCKaeTCft H3rOTIBnHBITb H3 craneii 45 H 

40X. KopOCHHMaTenH .llOJDIU!hl 6wn. repMH11ecKH o6pa6orl1Hbl. Tsep.110CTb nposeplleTCft Ha nnoc· 

Koii nosepXHOCTH B cepe.l(HHe rena KOpOCHHMareM. 0Ha cocreMer HRC 46 ••• SO. !fa nosepx· 

HOCTH KOpOCHHMareneii He .11onyCK1JOTCft rpenuuw:, aayceJmhl, paccnoeHHll. Hepa6011He ocrpble 

KPOMKH ,l(OJDKHhl 6b!Tb npHrynneHh!. llapaMeTpbl wepoXOBITOCTH r.osepXHOCTH B pa6otieii 30He 

,., 436 60 

355 S2 

.. Puc. 22. Iloopeaa10U4ua H031C oKopoqHwx craHKoe 
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(n-1) x 750 
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L 
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r· 

12 

20 

TJ:· 
Puc. 23. PytiUllbHble HOJICU pytiU:reJlbHblX MOWUH c pezy11upoe1<:oil ycnJHoeoqHoil WUpUHbl: 
a - npoKna,ItK&MH; ti - 118l!DBBKOH Mennna; a - BHHtaMH 

Ra .. 2,5 MKM. Henapannem.Hocn. pa6ot1eii KpOMKH OCHOB&HHIO KOpOCHHM&TeJiff nma 1 H OCH 

nocaJ1ot1Horo Mecta nma 2 ~onyCKaercH He 6one 0,15 MM Ha AJIHHY pa6ot1eA KPOMKH. 

HanmiBKy pa6ot1eA KPOMKH KOpOCHHMareneii npOH3BO,llJIT 3neKrpo~llMH T-590 H T-620 

(fOCT 9467-60), 3H-60M, copMaiiroM NV 1, NV 2, uc-1. uc-2 (fOCT 11545-65), C'reJIJIHTOM B3K • 

.IIonycKaerCH HanaiiKa nn11CTHH0K H3 rsepi:n.rx cnnasos BK-8 H T5Kl0. 

KOHCTpyKIUill H OCHOBHhle P83Mepw no~e3810~ H0'1CeH, BhlnyCKaeMhlX cepHiiHo ,llJill 

CT&HKOB•OK-63, nOK83aHhl Ha PHC. 22. Ilo~e3aIO~e H0'1CH 'laCTO ~enaIOT H3 orpa6orasmHX 

KOpOCHHMareneii, P83BOpa'IHBllll pa6o'l}'l0 KPOMKy Ha 90° H BhlHOCH ee Ha 30-40 MM snep~ no 

OTHOWeHHIO K nnocKOCTH sp~eHHJI KopocHHMareneii. 

HHcrpyMeHr py6ureJl&HblX MaWUH (OCT 13-32-74) BhlnyCjK&lOT rpex THDOB: py6HJibHhle 

H0'1CH c perynupOBKOH YCTaHOBO'IHOH WHpHHhl nnamcaMH HJIH npoKn~llMH, Hann&BKoii 

Meranna H BHHTaMH. KoHCTpyKIUill H p83Mepw HOJKeH npHB~eHhl Ha PHC. 23 H B ra6n. 8. 
Py6Hm.Hhle HOJKH Moryr H3rOTOBJUITl>CH cnnoWHhle H3 BhlCOKOK&'lecTBeHHh!X HHCTpyMee

TaJ!hHhlX craneii 6XC, 55X7BCM~. 556B3CM~. P9 HJIH ~yxcnoiiHhle: reno H3 KOHCTp}'KUHOH· 
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8. 0CH06HWe napaMerpW HO:llCeii, MM 

06o3Ha'leHHe HO:JKa L 

13-3116-4001 200 
13-3116-4002 300 
13-3116-4003 460 

L 

13·3116-4011 550 
13-3116-4012 700 
13-3116-4013 820 
13-3116-4014 1200 

L 

13-3116-4021 550 
13-3116-4022 700 

THII 1 

s 

6 
6 
10 

THII 2 

50 
so 
35 
75 

THn3 

41 
38 

llS 
190 
400 

M3 
115 M3 

Mfi 

llHcno npopeseii n 

4 
s 
6 
8 

llHcno .n1130B n 

7 
9 

Boii, a pextyuwl 'llCTI> 113 nerHpOBIHHOH CTllJDL KOHTpBO:JICH py6HteJil>HhlX MauIHH H3rOtOBrullOT 

113 nerHpOBIHHOH HHCTp}'MeHTIUibHOii CTaJIH HJIH KOHCTp~OHHOii CTanH c ynpO'IHeHHeM 
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pa6o1ua KPOMOK IlyteM HllIIJUIBKH H3HOCOCTOHKHx cnmmos. KoHTpHOllCH H3 nerHpOBllHHOA 

CTllJJH 06hl'lll0 PllCC'IHTllHhl Ha MHOfOKParH}'IO nepero'IKy. 

Ha pR,lle it>aHepHhlx 3aso,11os npHMeH.IUOTCJI py6Hrem.Hhle MawHHhl sapy6eJKHoro npoHs· 

BO,!ICTBL OHH TllKllCe npe,!1H83HatieHhl ,IVIJI H3MeJI&tieHHSI HB TexHOnormec1qr10 ~eny OTXO,!IOB 

... inpaoro npoH3BO,llC!Ba: IIDJOHa-pBIHHHhl, KapBH,qameA H .!IP· Ha pac. 24 nOK83aHI KOHCTpyK· 

Inlll py6Hm.aoro Ho•a 6apa6&HHoii ,qpo6HnKH ii>HHCKoii ii>ffPMhI •payre'' TR1020·1300. 

3.2. HOIETO'DlllldlOB OGOPY.DOBAHBB 

Ho•H H DpH)KHMHhle nHHeAKH ~Jl&HhlX H wnoHOCTpOflUlbHhlX CTBHKOB, HOJKHHQ 

fHJl&OTHHHOro mixa, py6HTeJI&HhlX M8111HH H .!IP· 3aTa'IHB8IOT Ha OTe'leCTBeHHhlX HOJKeTO'll!JlhHhlX 

craHKaX (nonyasroMarax) H cr8HK8X 3apy6ellCHhlX0 ii>ffPM. H&H6onee wHpoKo npHMeJUll01 

crBHKH T'IH18·3, T'IH31-3, Tqff21-4, TtiH31-4, TtiH21·5, TtiH31·5 (CCCP); BA-3200 H BA-4500 

('1Jexo-Cnos1KH11); G 4 H HL (repM8HHft); AL-3500 (Hr8JIHll) H ,qp. Ha scex crBHKax m.mo.JIH.1UOr 

IBTOMBTH'lec:KYIO 3BTO'IKY nnOCKHX ROllCeii H npHJKHMHh!X nHHeeK c npllMOnHHei!HhlMH rplllUI· 

MH. KJmea.caTHKB H KOHCTpyKTHBHoe oit>opMneHHe BCex CTBHKOB HMeIOT MHOro o6~ero. P83nH· 

IWOTCJI OHH rn8BllhlM o6p830M ,pJIHHOii CT8HHHhl H crona, TaK K8K Dpe,!IH83HB'leHhl ,IVIJI 

3UO'IKH HHCTpyMeHTOB pa3JDAJ!Oii .llnHHhl, H ypOBHeM IBTOM8TH38UHH onep811HA, m.mon· 

RlleMhlX HI CTBHKe (nonyasroMare). CraHKH Tqff21-5 H T'IH31·5 HMeIOT 6onee COBPeMeHHYIO 

KOHCTpyKUHIO H o!SecnetiHB8IOT nOBl>IWeHHYIO TO'lllOCTI> 31TO'IKH no cp8BHeHHIO co CTBHKBMH 3-A 

H 4-A MOJICJleA. CraaoK BA-4500 TllKllCe HMeer MeXaHH3M TO'lllOH YCTIHOBKH BeJIHllHHhl no,QB'IH 

wnHit>osam.Horo Kpyra HB BpesaHHe H MeXaHH3M 8BTOM8TH'lecKOfO OTKJllO'leHHSI no,11aqx npH 

CHftTHH cnos Meranna 3apaHee 38.llBHHOA ro~. 

CTBHOK G4 c H8H6om.meA ,llnHHOii saTB'IHBaeMWX HOJKeA 6100 MM OTHOCHTCft K TftlKeJiblM 

HOllCeTO'll!JlhHhlM CTllHKIM. Ero cron HMeer rpH pa6o'IHX nosepXHOCTH ,IVIJI KpenneHHft 3BTBQH• 

Bae.core HHCTpyMeHTB: O,!IHy aneicrpoMBrHHTHYIO H ,!IBe c n838MH ,llnft npHJKHMa 6onrBMH. 

B1o1c0Kym TO'lllocn. pa6on.i o6ecnetiHB8IOT CTBHKH SM45EL (repMlllliul~Hcnom.ayeMWe B aacros· 

~ BpeMft H8 MHOfHX ii>aHepHhlX H Me6eJil>HhlX npe.qnpHJITHftX (CBHKr-Ilerep6yprCKHA Me6em.
Rl>IA KOM6HHn N" 1, 0.llHHilOBCKHA KOM6HHar Me6em.HhlX .11eraneA H ,qp.). 

CraaoK ii>ffPMhI •Reform• AR45 (repM8HHll) HMeeT 3JieK!p0MarHHrRl>IA cron .tlJlft YCTIBO
BKH HO)KB ,llnHHOii ,110 4500 MM. Bee oneplllHH no 3BTO'IKe, JIWXBJKHB8HHIO HO)KI H ero ,!IOBO,!IKe 
nonaOCTltlO aBTOM8TH3HpOBIHhl. 

Tex11u11eCKue xapaicrepucruicu HOJ1tiro11U11i.H1>1X craHKoe (no11yaeroMaroe) 

T11Hl8-3 T11H21-4 T11H21·5 T11H31·5 
P83Mepw 3BTB'IHB&ea.coro Ho•a, 
MM: 

HBH6om.w8ft ,QnHHa. • • • • • • 2000 2120 
WHpHHa 3BT8'1HBIHHft • • • • • 100 ••• 200 25 ••• 200 

TO.lllllHll& • • • • • • • • • • • • • • He 6onee 3 ••• 15 
25 

2120 3150 
25 ••• 200 25 ••• 200 

3 ••• 25 3 ••• 25 

AL-4500 

4700 
He6onee 
265 
He 6onee 
25 

39 



Yron noBopou crona (yron 
31TOQKH), rpa,q • • • • • • • • • • • • 15 ... 90 15 ... 90 15 ... 90 15 ... 90 .Ilo 90 
qacrOTa BP~eHIUI IWIHWOBBJlh• 
Horo Kpyra, MIDI - 1 • • • • • • • • • 1420; 2840 1420; 2840 1420; 2840 1420; 2840 
CKopocn. npo.Qom.Hoii no.Qa'IH 
1WIHWOB8JihHOro Kpyra (Kape-
rKH), M/MIDI. • • • • • • • • • • • • • 4,5; 7 ,5; 4; 7; 12 2; 4; 6; 8; 12 2; 4; 6; 8; 12 8 

Do.Qaqa Bpe38HHll (nonepe'llWI 
no.Qaqa 1IUIHWOB8JlhHoro Kpy
ra) H8 ,QBOHHOii XO,Q Klper!CH, 

12,5 

MM • • • • • • • • • • • • • • • • • • • • 0,005; 0,01; 0,005-0,04 O,OOS-0,04 0,005-0,04 -
0,015; 0,02; 
0,025 

fa6apHTHWe p83Mepw, MM: 

,QJIHHI • • • • • • • • • • • • • • • • 3050 3350 3324 4295 4900 
WHpHH8, , , •• , , • , •• , ••• 1060 1060 1190 1020 1200 
BJ.JCOTI ............... 1630 1400 1808 1570 1370 

Macca, Kr •••••••••••••••• 1300 2000 2200 3000 2100 

DpHMe11aHHe. CraHKH T11H18·3, Tqff21-4 B1o1nyCK110TCJ1 KHpoBCKHM cr&HKocrpoHrem.HhtM 
HBO.QOM, cr8HKH Tqff21-5, T'lff31·5 .Ilep6eHTCKHM HBO.QOM WnHWOBBJlhBhlX cr&HKOB. 

CraHKu T'IH21-5 u T'IH31-5 (pHc. 25) P83nH'1810TC51 ra6apHTHhtMH p83Mep&MH OT.Qem.HhlX 

y3JloB H .Ql!Taneii. CraHOK cocroHT H3 cr8HHHJ.I, noBopOTHoro crone (MarHHTHoro crone), KapeTKH 

co croiiKoA H 1IUIHWOBam.Hoii.ronoBKOii, Mex&HHawa npHBo.Qa KapeTKH, CHcreMJ.J oxnlllK.Qemtsr. 

Ct8BHH8 npe.Qcrunsrer co6oii cram.Hy!D CBIPll}'IO KOHCTp~ KOp06'18TOii cllopMhl. Ha 

BepXHeii 'llCTH cr8JDIHW ycraHOBneHJ.J CTllJlhHJ.Je H8np8BJilll01I01e: cnepe.QH V-o6p83Bhle, C38,QH -

nnOCKHe. Ha nepe.QHeii cremce CT8HHHhl pacnonoJKeHJ.J KynBKH nonepe11Holi no.Qa'IH H sKplHhl 

5ecKOHT8KTHWX llhlKJIIO'llTeneii KapeTKH. 0CUHJUUUnlH 1IUIHWOB8JlhHoro Kpyra H nn&BHOCTI> 

peBepcHpOBllHHll 06ecne1U1B810TCSI ycr&HOBKOii 3KP8HOB B npO.QOJibHOM H&np8BneHHH no M8HKe 

CTIHHHhl. ~HKCIUHll KynaKOB nonepe'IHOH no,Qa'IH H 3KP8HOB npOH3BO,QHTCJI 60nT8MH. Ha 

nepe.QHeii creHKe cr8HllBhl pacnonoEeH nym.r ynpeneHHll, a B neooii ropQeBOii qacrH - sne

KrpoH11I1Ja. Ha 38,lllleii cremce 38KpenneHa sy6'18TIH peiiKa, cnyE~ ,iVlli nepeweIQelU!sr 

KlpeTKH. B KOPJ.JTe cr8BHHhl ycrlHOBneH noBopOTHJ.Jii cron c 3UtHMHJ.JM npHcnoco6nemtew. 

Cron npe.Qcrunsrer co6oii 'lyryHHylO OTnHBKy c .QBYMH pa6011HMH nnocKOCTSIMH ,iVlli YCTIHOBKH 

HoJKeii, pacnonoJKeHHJ.JMH no.Q yrnoM 90° ,llliyr K .QPyry. BepXHHH nnOCKocn. CH&6JKeHa 61o1crpo 

.QeiiCTB}'XlllUIM 38lltHMHhlM ycrpoiiCTBOM H npe.QH83H8QeH& B OCHOBHOM ,iVlli KOMnneKTHOH 38· 

ro'IKH TOBKHX HOJ!teii, HlnpHMep crpyEe'IHhlX. 3ll,1XIUUI nnOCKocn. HMeer T-o6p83Bhle 083J.J ,iVlli 

Kpennemut HOJ!teii 38JltHMBhlMH nn&HKIMH. JlJill YCTIHOBKH nylIOIJihHhlX HOEeii, He HMeJOIIOIX 

npoyxmm, MOJ!ter 6J.1Th Htn0Jlh30B8H M&rHHTBhlii cron, OOCTIBMeMhlii 38BO,QOM·H3rOTOBHTenew. 

Cron OOBOP81DIB8eTCSI OT pytcOHTKH H8 tpe6yeMJ.Jii ,iVlli 38TOQKH yron qepes qepBSIQHJ.JA 

pe,tzyKrop, pacnonoEemu.di 88 np&Boii TOPQeBOii noBepXHOCTH CT8HHHhl. Yron OOBOpOTa ye-
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Puc. 25. CxeMa HO-roqumHO.?O craHKa: 
1 - CT&HMHa; 2 - KOphtTO; 3 - qepB.ll'lHIJI napa; 4 - nosopOrHhlli Cton; 5, 6 - wectepHH; 7 - ·3YO'l8TIUI 
pei!Ka; 8 - no,iuia:iKHhtli 6noK weCTepe.11; 9 - Kopo6Ka CKOpocrei!; 10 - qeps>1'lH&>1 napa; 11 - Mylj>taj 12 -
sneKrpo1un1rarem. npo,11om.11oro (so3spat.110-nocrynarem.11oro) nepeMellleHH>I KaperKH c wnH«1>osam.11h1M 
KpyroMj 13 -onopllhlii ponHKj 14 - .11anpasn>1toll1Hli ponHK; 15 - wnH«1>osamHh1ii Kpyr; 16 -aneKrpOABH" 
rarem BP8llleHHJI wnHH,11en>1 wnH«1>osam.11oro Kpyra; 17 - nosopoTHhtii ,11HCK; 18 - cynnopr; 19 - Ksa,11par 
,llllJI PY'lHOro YCKOPeHHOro nepeMellleH}tJI wnH«l>OB&nhHOro Kpyra; 20 - XO,llOBOH BHHt; 21 - raiiKa X0,110-
soro sHHTa; 22 - KOHH11ecK1>1 napa; 23 - coonKa; 24 - xpanosoe Koneco; '25 - MaxosHK nonepeqaoii 
no,11a'lH; 26 - ponHK t0nKaren>1; 27 - Kyna'loK; 28 - MaxosHK nosopou crona 



T&HIBJIHB&erCR no JIHM6y. C!&HHHa HMeeT orsepcme ,WIH CTOKI CMl30'1HO-OXIlllK,llllOuiui lltK,lt' 

KOcrH (CO)f() H .QBI orBepcnu{ ,WIH ycr&HOBKH wraar npH rpaacnopmpOBIHHH CTIBKI H ero 

MOHTUCe. 

. 3aeprono.QBOJl npeJ1H&3satre11 .llllff nepe,qa'IH aneKrp03HeprHH H CO)f( or HenO.QBllJKJIWX 

YSJIOB nonyuroM11Ta H8 no.QBHlltHYJO KaperKy. Pacnono)l(eH sueprono.QBO.Q 31 cr1HHJ101i. 

Kapenta HMeeT )l(ecrKoe OCHOBllHHe B BH.Qe 'l}'ryHRoli or;1HBJ01 Kopo6111101i 4>opww. Ha 

Kapence KperunCR croliKI H KpoHWreliH MeCTHoro OCBeuteHHff. 31 Heli - Me:xaHIUM npHB0,111 

KlperKH. Kapenca cosepwaer B03Bpar110-nocrynnem.soe .QBHllteRHe B npO.QOm.HOM HlnplBJJe

HHH no V-o6p13Hofi H MOCKOH HlnPIBJUllO~ CTllHHHhl HI pOJIHKOBhlX HanpaBJUUOUUIX. Ha 

KPOHWTefiHe ycraHOBneH TOnK&Tem., B31HMO.QeiicrByiouudi c KynaKBMH nonepe11110A nO,Ql'IH 

CTIHHHhl H xpanOBhlM MeXIHH3MOM croiiKH. Ha OCHOBIHHH KlperKH pacnono)l(eH MeXllHH3M 

np&BKH 1I1JD14>0BaJU.HOro Kpyr a. 
blJIH4>oBIJl!dflff ronoBKI npe,qcrllBJlllet co6ofi Kopnyc c p1CT011Kofi .llllff ycraaoBKH sa 

croiiKe KlperKH H KpenelKH!ilMH 6onr1MH 4>HKCaUHIL B pacro'IKe Kopnyca c6a3HpOBIH4 Bll}'T!>H 

WJIH4>0BIJDolillll ronoBKI. Ilepe,q BayrpHIWIH4>0BIJibHOH ronOBKOH ycr&HOBneH 4>n&Bel{ WJIH4>0-

B&m.HOro Kpyra, c npo!HBOIJOBO:IUIOA cropoHhl - ynpyru My4>fa ,Wiff nepe.u'DI BpallleRJUI or 

,QBHrareM K UlllHH,lleJD) WJIH4>0BllJll>HOro Kpyra. 

CtoiiKa npe,qcr&Bnffet co6ofi qyryHHyio ornHBKY c BeprHKam.HblMH aanpasruuol.QHMH, no 

KoropWM nepeM~CR Can&31CH c 613Hpyio~efi noBepXHocnlO ,Wiff ycr&HOBKH wJIH4>0BaJih• 

iiofi ronosKH. Bep111K1JUoaoe yCKopeuuoe H 31Me.QJieHHoe nepeMetmmHe canuoK ocy~ecrBJIJl
eTCB BpyqHylO or pyKOH.KH qepe3 KOmNeCKHe 3y6qarwe Koneca. ABroM11THqeCKlff nonepe'IHIB 

no.111111 oc~ecrBMeTCJI B KOHQe KllltJlorO' XO.QI Klpe!KH c noMO~ TOnKITeM KlpeTICH, 

KynaKoa crllJIHHhl H xpanoaoro MexaHH3Ma. Heo6XOJlHMlff seJIH11H118 nonepequofi no.na'DI WJIH· 

4>osam.aoro Kpyra 06ecne11HBaercB nosoporoM nepeKpblwKH H ycraaasnHBaercH no wKane 

4>n~a c nOMOllllolO pyKOHTKH. 

MexllHH3M npHB0.111 KlperKH npe.ncr&BnHeT co6oii Kopo6Ky CKopocrefi c npHBOJlOM or 

.QByxCKopocmoro 3JleK!pO.QBHr1TeM. 06ecnll'IHBaerCH peBepcHpOBllHHe nepeMeuteHHH KlperKH 

OT 3neK!pO.QBHrnerut. IlepeKJIJOqeHHe CKOPOCTH nepeMeuteHHH K&peTICH npoH3BOJlff?CJI pyKOHT

Kofi. IlpH ycraaosKe 6noKa 3y6q&Tblx Konec B Kopo6Ke CKopocreii B selirpam.Hoe nono)l(emte 

Kapency nepeweuuuoT Bp}"IHYIO •• llrul o6ecneiieHHH nn&BHoro pesepc:a KlpeTJCH npHMelUleTCR 

KnHHOPeMeHHlff nepe,111111. 
CHcrewa OXJlllll(,QeHHH ne3BHH HOlKa so BPeMH 3&ro'lKH o6ecnequsaet no.111'1}' CO)f( 11 30HY 

38TO'IKH, r'IHB H O'DICTKY CO)f(. B CHcreMy BXOJ:IHT! CBIPHIH eMKOCTb, wn8HI'H, Kp&H, Ko~e

BWe coe,QHHeJDUI, conno, MarHHTHhlli cenaparop. 

flpo"ecc 301011KU HOJICI (npHllCHMHOH nHHeHKH) COCTOHT H3 cne.nyiollUIX onep&l.lHii (na

noa): O'IHCTICH HOllt8 (npHllCHMHOH nHHefiKH) nepe,q ycr&HOBKOH H8 craaoK; ycr&HOBICH HOJICI H8 

noBOporHOM crone H HacrpoiiKH craJDCa; 31TO'DCH H BblX8llCHBIHHH H0'1C&; JlOBOJllCH HOl!Ca; KOHT

poM Kaqecrsa 38TO'IKH H JlOBOJllCH HOlKI. 

0 q H c T Ky H 0 )I( a npOH3BO,tlllT Ha sepcraKe OKono nonyaBTOMITI JlM 38TO'IKH. HOBhlH 

HO)I( O'DlllWOT OT &HTHKoppo3HiiHofi CMl3KH, a lihlllWHH B 3Kcnny8TIUHH - OT CMOnbl, Macen H 

.npyrHX 3arpll3Hemdt. AHTHKopp03HHHyio CMl3KY CMblBllOr KepocHHoM. IlpH CHn&HOM 3&rpll3He-
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•• 
Puc. 26. CxeMa SblSepKU HOJICG Ha crone HOJKero

QUAbHOeO CfOHKa: 
a - no wafinoay; 6 - no naaei!Ke; e - no crynea· 
qaroli nn&HKe; I - pacnopab1li eaar; 2 - KpeneJK· 
Hall rai!Ka; 3 - npHlKKMH&ll nn&HKa; 4 - aaraqa· 
BleMbili HoJK; S - wa6noa; 6 - CTOn; 7 - nHHeli
Ka; 8 - cryneaqar111 nnaHKa 

Puc. 27. CxeMa aaroqKu HOJKea qawnHblM Kpy
eoM: 
a - TOpl.IOM, nnocKa11; 6 - TO ll<e BOrHyTlll 

/// 

4 8 

5.~.8· 

HHH MOJKHO npHMe!UITh yaih-cmq>Hr' 6eH3HH, CKHIIHJXap, Bl>UlePlKHBSll B lKH,IVCOCTH HO)I( B re

QeHHe 3 ••• 4 q. OcraTKH 3arpll3HeHHA CHHMBIOT ,qepesflll!WM cxpe6KOM H HOlK Hacyxo npOTH· 

PBIOT BeTOlllhlO. IlO.IIb30Ban.CH MeTllJIJUf'lecKHM CKpe6KOM HJIH KpytIHosepHHcroA WKYPKOA He 

peKOMeH,ll)'eTCll, TSK KBK o6p830B8BWHecJI Ha nosepXHOCTH HOlKa uapllIIHHhl CTllH}'T B ,llllJlhHeii· 

weM npHQHHOH eiue 6om.wero ero sarpll3HeHJU1. 

Y c r a Hos Ka Ho JK a Ha nosoporHOM crone craHKa FJKJIIO"\laer BhlBepKy ero nonoJKeHIDI 

HI crone H nocneJzy10iuee KpenneHHe. IlpH BhlBepKe ,1106HB810TCll, "\IT06bl nessHe HOJKI pSBHO

MepHO B&1crynano H&,11 nnOCKocn.10 crona, CMeJKHOH c pa6oqeii nnOCKOCTblO He 6onee 'leM Ha 

8 ••• 10 MM. Ilepe,q B&IBepKOH HOJK Kn&JIYT nepe,QHeii nosepXHOCTblO HI pa6oqyio nosepXHOCTb 

crona H cnerKa npWKHMBIOT y KOHUOB npHJKHMHblMH nnaHKaMH. BhlBepKy MOJKHO BblnOJIH.llTb 

p83HbIMH cnoco6&MH (pHc. 26): no wa6noHy; c noMOUU>IO ycraHOBO'lHOii nHHeAK.ff; c noMOUU>IO 

cryneH"\laroA nn&HKH. ,llrui nytqHJI&HhlX HOJKeii H npHlKHMHblX nHHeeK, wnoHOCTpOrllJlhHhlX 

HOJKeH H JIHHeeK, HOJKeH rHJI&OTHHHblX HOJKHHU peKOMeH,QfeTCll BhlBepKa no wa6noHy, ,Qn.R 

TOHKHJI. H OTHOCHTen&HO KOPOTKHX HOlKeH (HanpHMep, crpyJKe"\IHlllX) PeKOMeH,QyerCH BhlBepKa c 

nOMOUU>IO ycraHOBO"\IHOH JIHHeibcH HJIH cryneH"\l&ToH nn&HKH. HOJKH ycraH&BnHBllOT, H8"\IHH8ll c 

nuoA cropoHhl crona. IlpM aroM cne,qyer crpeMHT&CH nonHOCTblO Hcnom.aoaan. ,QnHHy crona. 

Ilocne BhlBepKH HOJK 3aKpennJUOr Ha crone OKOH'larem.Ho, 3&T.RrHBBll KpeneJKHble 6onTbl or 

cepe,llHHhl K KOHUIM HOJKI. KpenneHHe HOJKa HI M&rHHTHOM crone ocyiuecrsn.ReTC.R 38 cqer 

H&M&rHH'lHB&HH.R crona. 

HacrpoiiKa CT8HK8 BKJIIO"llaer ycr&HOBKY rpe6yeMblx yrna 3aTO'IKH H yrna HBKnoHa 

OCH wnHH,llen.R WJIHci>OBllJlhHOro Kpyra, no,QB0,11 WJIHci>OBllJlhHOro Kpyra K ne3BHIO HOJKI, ycra· 

HOBKY Kpaiillero npasoro nonollte!UUI KaperKH, ycr&HOBKY BeJIH'IHHhl nonepe11Hoii no,11a"\IH H 
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npimyCKa Ha 38TOQKy, YCT&HOBKY CKOpOCTH opo.QOlll>HOA 00,Qa'IH, BKJUO'leHJle Hacoca 00,Qa'IH 

CO)I(. 

YcraHOBKY yrna 3aro11KH cne,qyer BhlIIOJDUITb c MaKCHM&m.HOA TOllHOCTb!O KaK MOlKHO 

peJKe, TaK KaK HecOBna.QeHJ!e ycraHOBneHHoro yrna 3aTOllKH c 4>aKr1Aeciofu yi'nou 3aro<IKH 

HOZa npHBOJlll'f K ,QOOOJIHHrem.HOMy H HeoopaB,QaHHOMy C'l>eMy cno.R BhlCOKOKallecTBeHHOft 

(nernpoBaHHOA) cranH. 3ro YMe11&waer cpoK cnylK6hl HolKeA, a raKJKe CHHJKaer opoHsBO,QHTeJih· 

Hoen. ooepaiam 38TOllKH. IlpH YCTBHOBKe yrna 3aTOllKH CH811ana c OOMOIIU>IO pyKO.RTKH OCB0-

60llt,QlllOT crooopHoe ycrpoACTBo crona, 3aTeM MBXOBHllKOM 11epes 11epB.RllHhlii pe,QyKrop pa3BO

pa11HBaior cron, BHHM8Telll>HO cne.Q.R 3a WK&nOH (nHM60M). Kor,qa pHCKH H8 WKane OOKaJKyr 

rpe6yeMhlA yron 38TOllKH (HanpHMep, JlJl.R lI)'IltHJibHOro HOlK8 20°), pyKO.RTKOA crooopa 4>HK· 

CHPYIOT cron B HYlltHOM oonollCeHllH. 

Yron H8KJIOHa wnH4>0Bam.Horo Kpyra YCTaH8BnHB8!0T B 38BHCHMOCTH OT ero 4JopMhl H 

BH,Qa 38TOllKH. B 38BHCHMOCTH OT TH08 H oonOl!teHH.R a6p83HBHOro Kpyra OTHOCHTelll>HO onoc

KOCTH W.1Ilf4>0B8HH.R MOryr 6h1Tb HCOOJlb30BaHhl P83.lilf'IHhle CXeMhl 38TOllKH. IlyqwHe pesy.m.ra

Thl (Ha cTaHKax Tqff) ,qaer 38TOllKa ropuoM 11awe11Horo KpyrL IlpH 3TOM MOryr 6h1Tb OOnytleHhl 

MOCKB.R HJIH BOrHyrB.R 38Jm.RJI rp8Hh HOlK8 B 38BHCHMOCTH OT yrna H8KJIOH8 OCH WOHH,Qerul c 

wnH4>0B&m.HhlM KpyroM (pHc. 21), IlpH MHHHM&m.HOM yrne (1 ••• 2°) 38,QH.R.R rp8Hh oonyqa

erc.R MOCKB.R. EC.lilf yron YBenHllHTb ,QO 5 ••• 8°, 38Jm.RJI rp8Hh riony11aerC.R HecKO.m.Ko BOrHy· 

TB.R. IlpH TaKOH saro'IKe He3Ha11Hre.m.HO ocna6n.RerC.R ne3:BHe, HO 381'0 y,qo6Hee 38TeM ,QOBO,QHT& 

HOlK BPYllHYIO 6pyCKOM (OCenKOM). 

He peKOMeH.Qyerc.R yCTaH8llJDIBll1'h OCb wnHH.Qerui: crporo nepneH.QHKyn.RpHO 38.QHeii 

rp8HJI, TaK KaK B 3TOM cny11ae 4>opMHPOBaTb sara11HBaeuyio OOBepXHOCTb liy,qyr o6e BerBH 

11awe11Horo Kpyra. PasBepHYfb OCb wnHH.Qerui: cne,qyer raKHM o6pasoM, 11T06hl opH Bp~eHHH 

wnH4>oBam.Horo 118We11Horo Kpyra pa60Tana ra ero BeTBb, KOTOPB.R Ha6eraer Ha nesBHe. IlpH 

oo.QBo.Qe wnH4>0Bam.Horo Kpyra ero oo.QHHMaior HB.Q ypOBHeM 38.QHeii rpaHH HOlKa, nepeue

IIUIJOT H8 nem.dl: KOH~ crona H on&BHO onyCK8!0T ,QO conpHKOCHOBeHH.R c HOlKOM. Kpyr 00,QHJI• 

M8!0T, BP~ MBXOBHK Mex8HH3M8 nooepe'IHOH 00,Qa'IH npoTHB llaCOBOH crpenKH. KaperKa 

oepeu~erC.R K neBOMy KO~ HOlKa OpH YCTaHOBKe oepeKJUOllaTen.R 8BTOM8TIAecKOro pe

lKHM8 H Hanll.QKH B oonollCeHJ1e "Hana.QKa" HJIH BPYllHYIO· 3areu Heo6xo.QHMo BKJUOllHTb .QBHrB· 

rem. BP~eHH.R wnH4>0B&m.Horo Kpyra H ooeteneHHO onyCKar& Kpyr, oo.m.3y.Rci. nHM60M xpa· 

ooBoro ueX8HH3ML 

Y CTaHOBKy KapeTKH craHKa B KpaiiHee npuoe oonolKeHJ1e cne,nyer BhlIIOJIH.RTb oepecra· 

HOBKOA npuoro KymiKL ,lIJI.R 3roro BPYllHYIO HJIH BKJIJO'leHJ!eM KHOOKH "Hana.QKa" oepeue

IIUIJOT K8perKy B oonollCeHHe, OpH KOTOpOM W.lilf4JOB&m.HhlH Kpyr OK&lKeTC.R H8 50 ••• 100 MM OT 

npuoro ropua HOlKa. IlpaB¥ii KynaK uexaHH3Ma peBepca npH.QBHraior K roni<arenio KaperKH H 

3aKpenn.RIOT Ha rpuepce. 

YCT&HOBKY BenHllHHhl oooepe'IHOH, 00,QBllH (Bpe38HH.R) w'.1Ilf4>0B&m.Horo Kpyra opOH3BO

,Q.RT OOBOPOTOM pyKO.R'IKH oepeKphlllIKH xpanoBoro MexaHH3M8 H8 COOTBeTCTB}'IO~ee .neneHJ!e 

WK&nhl 00,QBll. lln.R MHOroopoxo,QHOH 38TOllKH nyllUIJibHhlX H WOOHOCTporam.Hhlx HOlKeii, 

OpWKHMHhlX nHHeeK, HOlKeA rH.m.OTHHHhlX HOlKHHLt peKoMeH,QyerC.R BenHllHH8 oooepe'IHOH 

00,QBllH 0,02 ••• 0,04 MM/.QBOHHOH XO,Q (oKpylKHB.R CKOPOCTb 18 ••• 28 M/c). 
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IlpHll}'CK HI 3atOQKy YCTIHIBJIHBllOT nosopOTOM JIHM6a nO,llll'IH .110 COBnl,lleHHR Hynesoro 

,neneHHR c HIDKHHM KPleM OKHI 61p161H1. BenHllllHI npHll}'CKI .llOJilKHI 6blT& MHHHMIJlbHOii, 

HO .llOCTITO'IHOii ,JUUi Y.ll&neHHll Bcex cn~OB H3HOCB HOJKI. OHi 31BHCHT OT CTeneHH HenpRMOJIH· 

HeHHOCiH H 31TynneJIIDI ne3BHSI, rny6HllhI Bb!KpOWllH H TO'IHOCTH yCTaHOBKH HOJKI HI CTone 

CTaHKa. IlpH co6mo.11eHHH HOpMan&HblX ycnoBHii 3KcnnylTlll.IHH HOJKI BeJIH'IHHI npHnyCKI He 

.llOnJKHI npeBblWITb 0,3 ••• 0,35 MM. B 3TOM cnyq1e 'IHCJIO npoXO.llOB n WJIH4>0Ban&HOro Kpyrl 

B npo.11om.HOM HanpasneHHH (.11Boifflhix npoxo.11os) COCT&BnSleT n = (0,3 ••• 0,35)/(0,02 ••• 0,04). 

CKopOCT& npo.11om.Hoii no.111'IH yCTaHBBJIHBllOT nosopOToM pyKOSITKH Ha Kopo6Ke ne~l'I. 

PeKoMeH,l{}'eTCSI CKOPOCT& no.111'IH 4 ••• 8 M/MHH. 31reM BKJDOqlJOT Hacoc no.111'IH CO)K (s e.11H· 

HH'IHOM wu<ne) H nposepSllOT paBHOMepHOCT& no.11111Y- COJK B 30H}' wJIH4>os1HHS1. KoJIH'leCTBO 

no.11as1eMoii: COJK perynHpyeTCSI KplHOM. 

31TOQK8 HOllCI npOHCXO.llHT B BBTOMITH'lecKOM PeJKHMe (lUIKJle). c H8JKITHeM KHOnKH 

•rryCK UHKJll. BKJIIO'lllOTCSI HICOC nO.lll'IH COJK, 3neKTP0.11BHI"ITeJib npHB0.111 nepeMeI.l.leHHSI 

KIPeTKH wJIH4>osan&Horo Kpyra, 3neKTP0.11BHrlTen& M&rHHTHoro cenaparop1, no.111erCS1 H&npSI· 

JKeHHe nHTIHHSI HI pene BpeMeHH. B peaym.rare KaperK1 nepeMetlUleTCSI sneso. B nesoM Kpaii· 

HeM nonoJKeHHH poJIHK1 TOnKITen& co61'IKH xpanosoro Mex&HH3MI H16er1er HI ynop (KynaK) 

nonepe'IHOii no.111'IH - npoHCXO.llHT no.11a'l1 wJIH4>0Ban&Horo Kpyra HI O.llHH xo.11 KlperKH. 31TeM 

BKJDO'lleTCSI nyresoii nepeKruo'llttm. H c 31,11epJKKoii 0,5 c npoHCXO.llHT pesepc 3neKrp0.11BHrl· 

TenSI npHBO.llB nepeMeI.11eHHS1 KaperKH. B peaym.rare KlperKa nepeMeuaercS1 snpaso. TBKHM 

o6p830M B IBTOMBTH'lecKOM peJKHMe npOHCXO.llSIT B03BPBTHO-nOCTynaTen&HOe .llBHJKeHHe KB· 

perKH H nepHO.llH'lecKBSI nonepe'lHBSI D0.118'18 WJIH4>0Ban&Horo Kpyra HB HOJK. Ilo HCTe'leHHH 

BPeMeHH ·lUIKJla BBTOMBTH'lecKH BKJIIO'IBeTCSI pene BpeMeHH H B KpaiiHeM npBBOM nonoJKeJIHH 

KBpeTKH 38TOQKB npeKpBUUleTCSI. B Cny'lae Heo6xo.nmfOCTH nonepel!HBSI no.11&'18 WJIH4>0Ban&· 

Horo Kpyra OTKmoqaerCSI nepeso.110M pyKOSITKH BeJIH'IHHhI no.11a'IH B Hynesoe nono'1CeHHe 

(etpem<I o6oiiMbl YCTllKIBnHBBeTCSI HB Hom.). OnTHMan&HBSI CTeneH& OCTpOTbl HOJKB M0'1CeT 6&1Tb 

YCTIHOBneHa 3&MepoM WHpHHhI ne3BHSI nocne 38TO'llCH H .llOBO.QKH. TBK, nocne 38TO'IKH WHPHHB 

ne3BHSI .llOJilKHB COCTIBnSITb 0,005 ••• 0,008 MM, a nocne .llOBO.QKH 0,002 ••• 0,004 MM. IlpH3Hl

KOM OKOH'IBHHSI 38TO'IKH MOJKeT cnyllCHTb o6p830BIBWHHCSI no BCeii .lllIHHe ne3BHSI e.11BI npo

~YllhlBBeMblii 3ayceHeL1, CHSITHe KOTOporo H nonyt1eHHe rpe6yeMoii: OCTPOTbl ne3BHSI .llOCTHrB· 

eTCSI .llOBO.llKOH. 
Bbl x a JK H Ba H H He H 0 llC a npOH3BO.llSIT nocne CHSITHSI 311.llBHHOro npHDyCKa. IlpH BblXB· 

JKHBIHHH nonepetJHBSI no.11at1a WJIH4>0Ban&Horo Kpyra BblKJIIO'lleTCSI YCTIHOBKOH 'CTpenKH 

o6oiiMbl Ha Hym.. Ilpoxo.llbl WJIH4>0Ban&Horo Kpyra HI.II aaTatiHBaeMoii nosepXHOCT&IO 6ea no

nepel!Hoii no.11a'IH npo.110JIJK1JOT .110 rex nop, noKa He npeKpaTHTCSI HCKpoo6p830B&HHe, HO He 

MeHee 8 ••• 10 npoxo.11os. B&1xBJKHBBHHe peKoMeH,l{}'erCSI npoBO.llHT& npH MHHHMan&Hoii CKO

pOCTH npo.11om.HOH D()jlB'IH (2 M/MHH). 

lloBO.llKB HOJKB HB HOl!CeTO'IHn&HOM CTaHKe BblnOnHSleTCSI c 31MeHOH WJIH4>0Ban&HOro 

Kpyra HB Kpyr c Memweii 3ePHHCTOCTblO. llnSI CMeHhl WJIH4>qsan&Horo Kpyra Heo6X0.11HMO no.11-

HSITb wJIH4>osan&HyIO ronosKy B KpaiiHee sepXHee nonoJ1CeHHe. Ocso60.11HB BHHTbl KpenneHHSI 

WJIH4>0Ban&Hoii ronoBKH, nosopa'IHBllOT Kpyr .110 ropH30HTan&Horo nonoJ1CeHID1, nocne t1ero 

OTBOPB'IHBllOT BHHT KpenneHHSI 4>n8HLIB WJIH4>0Ban&Horo Kpyra·H CHHMllOT 4>naHeu c KpyroM c 
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noMOUU.IO C'beMHHKa. B npol{ecce .QOBO,nKH co wruiit>yeMoii nosepXHOCTH .noJDKeH 6b!Tb y.naneH 

.neit>eKTHblH cnoii, o6p830B8BWHHCR npH 38TO'<lKe no OTHOCHTeJlbHO lKecTKHM PelKHMaM. JlnR 

3Toro npH .noso.QKe .nenwr 10 ••• 20 npoxo.nos c nonepe'lHOH no.11at1eii 0,005 ••• 0,01 MM/.QB. 

XO.QOB (npO.QOJlbH&ff no,Q&'la 2 ••• 4 M/MHH, OKpylKH&ff CKOpOCTb 25 ••• 30 M/c). 3ateM npOH3· 

BO.QRT BhlX&lKHBllHHe 61!3 nonepe'lHOH no.Qa'lH .110 npeKpall{eHHR HCKpoo6pasos&HHR • 

.Iloso.QKa BPY'lffYIO BhlnOnHRetCR a6pa3HBHhlM HJUI 3m.6opoBhlM 6pycKoM. Bo BpeMR 

.QOBO,nKH 6pycoK Heo6xo.QHMo nepHO.QH'lecKH CM&'lHB&Tb BO.QOM. CH&'l8JI& Kpyroo6p83HhlMH 

.QBHlKeHWIMH wruili>YJOT 3a.QHIOIO rp&Hb, aareM nepe.QHIOIO. He cne.nyer cp83y nocne aaro'IKH 

CHHMati. sayceHel{ co CTopoHhl nepe.QHeii rpaHH, raK KaK npH ero o6naMhlBaHHH o6p83yIOTCR 

383y6pHHhl Ha ne3BHH. B pe,,ym.rare .QOBO,nKH HOlKa no 38,QHeH rpllHH aayceHel{ CT&HOBHTCR 

TOHKHM H ero o6naMhlBllHHe npH .QOBO,QKe nepe.QHeH rpaHH He npHBe.Qet K 3aMetHhlM Bh!Kpo

WHH&M Ile3BHR. 

B npOH3BO.QCTBe !l>&Hephl .Qnff H3rorosneHHR nyll{eHoro H CTpor&Horo wnoHa npHMeHRIOT B 

OCHOBHOM HO)l{H H npHJKHMHble JUIHeHKH H3 HHCTpyMeHTam.HhlX CT8JleH 9X~. Y8A, 85B~. 9XC, 

9XSB~ H .np. CoorBetCTBeHHO no.116HpaIOTCR pelKHMI>I saro'IKH H .noso,nKH. 

PeJKUMbl 30TO'IKU u doeOOICU HOJKeu u npUJKUMHblX JIUHeeK HO 30TO'IHOM CTOHKe 

(no11yaaTOMare) 
·i 

3aro'lKa MHoronpoxo.QH&R 

THn wnH!l>OBllJihHoro Kpyra •••••••••••••••••••••••••••• 25A 2SM3 ••.• ClK 
OKpylKHBR CKOpOCTb Kpyra, M/c •••••••••••••••••••••••••• 18 ••• 28 
CKopOCTb npo.nom.Hoii no.na'lH, M/MHH ••••••••••••••••••••• 4 ••• 7 
Ilonepe'lHBR no.11at1a, MM/.QB.xo.nos ••••••••••••••••••••••• 0,02 ••• 0,04 

.IIOBO.QK& 

THn wnHit>osam.Horo Kpyra ••••••••••••••••••• • • • • • • • • • 25A 16 • • • f OS • • • 
12M3 ••• Cl El 100 % 

OKpylKHBR CKopoCTb Kpyra, M/c •••••••••••••••••••••••••• 18 ••• 25 ••• 30 
CKopoCTb npo.nom.HOH no.na'lH, M/MHH ••••••••••••••••••••• 2 ••• 4 1 ••• 1,5 
Ilonepe'lHBR nO,Q8'l8, MM/.QB.XO.QOB ••••••••••••••••••••••• 0,005 ••• 0,01 

KoHrpOllb COCTOSIHUR HOJKero'IUJlbHOZO CTOHKO Heo6xo.QHMO npOBO.QH?b He peJKe 1 p83a B 

re'leHHe 3 Mee. TBKBR JKe ot1epe.QH0CT1o .QOJllKHB co6nIOµanCR npH nposepKe KB'lecrBa aaro'IKH H 

,QOBO,nKH HHCTpyMeHT8. IlpH 3TOM nposepKe H KOHTpOnIO no.QnelKBT cne.QyIO!l{He bcHOBHble 

o6'beKThl (ysnhl) H nap&Metphl CT&HKa: npRMOJWHeHHOCTb pa6o'lHx nosepXHocreii HanpasnRIO· 

ll{HX CTBHHHbl B npo.QOJlbHOM HanpasneHHH; ropH30HT&JlbHOCTb pa60'lHX nosepxHocreii Hanpas

nff!Oll{HX CTBHHHbl B nonepe'lHOM HanpasneHHH; nnocKOCTHOCTb pa6o'lHx nosepxHocreii crona 

,(BhlnfKilOCTb He .nonyCKaerCR); napannem.HOCTb pa6o'lHx nosepxHOCTeii crone HanpasneHHIO 

nepeMell{eHHR KapetKH B 'sepTHK&JlbHOH H ropH30H!&JlbHOH nnocKOCTRx; COOTBetCT:SHe yrna 

nosopora crona 38,l{aHHOMY no WK8Jle (nHM6y); COOTBetCTBHe !l>aKTH'leCKOH BenH'IHHhl no,Q&'lH 

wruiit>osam.Horo Kpyra Ha rny6HHY pe,,aHHR 38.QBHHOH no wKane nHM6a; pa.QHaJibHoe 6HeHHe 
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Puc. 28. CxeMa _KoHrpollSI cocrORHWI HOJ1Cero~W1&Hozo nonyaeroMara: 
a - np.RMOJIHHeliHoCTH pa6oqHx noeepxHocreii; 6 - ropH30HtanhHOCTH pa6oqHx noeepxHocreii; e - nno
CKOCTHOCTH pa6oqHX noeepxHocreA; z ....; napannemHocrH pa6oqHX noeepxHocreii HanpaeneHHIO nepeMellle
HIUl Kapenuc; il - npoaepKH yrna noeopora crona; e - npoeepKH no,11aqH Kpyra; "' - npoeepKH p8,11Ha11h" 
Horo 6HeHHJ1 wrmH,11eJ1.R; • - npoeepKH ocesoro 6HeHH>1 wnHH,11en>1; u - npoaepKH ropQeeoro 6HeHH>1 
onopHOii noeepXHOCTH 4>n&HQa; IC - npoeepKH >KetTKOCTH CTaHKa 

WIIHH,qerui: mJIHcf>OB8mHoro Kpyra; oceeoe 6HeHHe 11IJIHH,qeru1 mJIHcf>oeam.aoro Kpyra; rop11e

:eoe 6eeHHe onopaoA no:eepXHoCTH cf>JillHI.la mJIHcf>oellJibHoro Kpyra; JKecrKocn. craHKa; coor:eer

CTBHe nony'leHHloIX nocne 3aro11KH napaMerpo:e 38.QllHHhlM. 
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.Ilrul npOBepKH npHMOJDUleAllOCTH pa6011HX nosepXHOCTeii Hanpasruuo~ CT8HHHhl B 

npo,qom.HOM H&npllBJleHHH Ha pa6011eii nosepXHOCTH H&np8BruDO!lleH I yCTaH&BJDIBllIO? yposem. 

2 (pHc. 28, a). H3MepeHHe npOH3BOJIJI?, nepe.!U!Hr&SI yposem. (fOCT 3059-75) nOCJie.QosaremHo 

or yqactKa K yq&CTKy, H onpe,qeruuor HX HaKJIOH. no nonyqeHHh!M yrnoB!i!M noK&3&HIDIM 

aposn rpacl>HK d>opMhl npod>HJIH nosepXHOCTH, no KoropoM}' onpe,qeruuor BeJIH'IHHY OTKJIOHe

HHJI, nepec'IHThlBllIOr yr noB1o1e BeJIH'IHHN s JIHHeiim.Ie • .IlJIHHa yposHH He ,qoJDKHa 6wri. 6omme 

0,1 AJIHH&I npoeep11ew:oii nosepXHOCTH, Ho He 6onee 500 MM. BeJIH11HHa ,qonyCKaew:oro on<no

HeHHR JIM nonyasroM&ToB Tttll21-S H T'IH31-~ cOCTasru1er 36 MKM • 

.Ilrul nposepKH ropH30Hr&JlhHOCTH pa60'IHX nosepXHOCTeH H&np&BnlUO~X CT8HHHhl B no

nepeqHOM H&npllBJleHHH (pHc. 28, 6) Ha pa6011eii nosepXHOCTH HanpasnlUO~ I Ha cneu11am.

HOM MOCTHKe HJill nosepO'IHOH JIHHeHKe (fOCT 8026-75) 2 YCTaH&BJIHBllIOr ypoileH& 3. H3Mepe

HHe npoH3BOJIJI? s rpex Mecrax no JVIHHe Hanpasruuo~x (no KOHI.laM H s cepe.QHHe). OrKJio

HeHHe or ropH30HT&m.HOCTH onpe,qeruuor KaK HaH60Jlhlll}'IO BeJIH1llUIY pe3y Jlhr&TOB. H3MepeHHii. 

BeJ11111HH& .QonyCKaeMoro 01'_1'JIOHeHHR nonyaBToMaros Tttll21-5 H T'IH31-5 pasHa 36 MKM • 

.Ilrul RJ>OBepKH MOCKOCTHOCTH pa6011HX nosepXHOCTeii CTona (pHc. 28, e) Ha KllJ!t,QOH 

pa6011eii nosepXH0.."'?11 crona I Ha JIBYX perynHpyeMh!x onopax 2 nnocKonapannem.Hh!X KOHI.le

B&IX w:epax AJIHH&I (fOCT 9038-83) ycraHasJD1BB10r nosepo'IH}'lO JIHHeiiKy 3 .110 nonyt1e11HR 

O.QHHaKOB&IX noK&3aHHii HH.QHKaropa 4 (fOCT 577-68) Ha KOHI.lax JIHHeiiKH. Onop&1 pacnona

run B ro11Kax, y,qaneHH&IX or KOHI.IOB JDU1eiiKH Ha 2/9 ee ,Q.1IHH&I. HH.QHKarop 11acosoro rHila 

ycraH&BJIHBllIOT nepnep.QHKynRpHo pa6011eii nosepXHOCTH crona r&K, <r.:06&1 ero H3MepHTemH&Iii 

HaKOHe'IHHK KacanCR pa6011eii nosepXHOCTH JIHHeiiKH. HH.QHKarop nepwenuuor s,qom mmeii

KH H d>HKCHpYJOT ero noK&3aHHR. BeJIH11HHa ,qonyCKaeMoro orKnOHeHHll .QnR nonyasrow:ara 

Tttli21-5 COCTQJIRer 24 MKM, ,llJlll T'IH31-5- 36 MKM • 

.Ilrul npoeepKH napannen&HOCTH pa6011HX nosepXHocreii crona H&npllBJleHHJO nepw~e

HHR K8perKH B BeprHK&m.HOii H ropH30HT&m.HOii nnOCKOCTRX (pHc. 28, z) KllJitJl}'IO H3 npose

pReM&IX pa6011HX nosepXHocreii crona I ycraH8BJD1B11IOr nocne,qosaremHo s ropH30HT&m.Hoe H 

seimucam.Hoe nonollCeHHR no yposmo. Ilocne,qosarem.Ho Ha K8'1CJIY10 pa6o'l}'IO nosepXHOCr& 

crona Ha .QByx onopax 2 (nnOCKonapannem.H&Ix KOHI.1es&1x Mepax Jl1lHHhl) o.QHH&Kosoii s&1cor&1 

now:enuuot noeepo'IH}'lO JIHHeiiKy 3. Ha KaperKe 4 cr&HKa yctaH&BnHB810r HH.QHKarop 5 r&K, 

11ro6&1 ero H3MepHTe11hH&Iii HaKOHe'IHHK KacanCR pa6011eii nosepXHOCTH mmeiiKH. 3&Mep&1 npo

H3BOJIJI? B Kpaiilmx nonollCeHHRX KaperKH no JVIHHe ctona. OrKnoHeHHe onpe,qeruuor K&K H&H-

6omm}'IO BenH'IHH}' anre6pllH'leCJCOii pa3HOCTH pe3ym.raTOB H3MepeHHR B K8l!C,QOM nonollCeHllH 

KaperKH. BeJIH'IHHa ,qonyCKaworo OTKJIOHeHHll JIM T11H21-5 cocrasllller 36 MKM, JIM 

T'IH31-5 - 60 MKM • 
.Ilrul npoeepKH coo&BercrBM yrna nosopora crona 3a.QaHHow:y no 111Kane .11HM6a K&llCJIYIO 

pa6o11}'JO nosepXHocr& crona I ycraH&BnHB810r no .11HM6y nocne.nosare.m.Ho s ropH30HTam.tioe 

nonollCeHHe H no.11 yrnoM 20° H 45° (pHc. 28, o). To'IHocr& nonollCeHHR crona s K&llC,qoii no3HLtHH 

npoeepfflOT npH noMo~ 01IrH11eacoro KBa,qp&HTa 2 (fOCT 10908-75) nocpe.QHHe Jl1lHHhl crona. 

B K&llCJloii no3HUH11 npoH3BOJIJI? He w:eHee nsnH 3&Mepos. OrKnoHeHHe onpe,qeruuor no H&H6om

mell J>UBOCTH llenH1IHll&I yrna, ycTIHllBJIHBaeMoro saMepow:, H 38JllHHOro no 111Kane. BeJIH11HHa 

,qonyCICaeM:oro orKnOHeHHll ,QnR nony8BTOMara T11H21 ·5 H T'IH31-5 COCT8Bruler 40 ' •. 
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.Ilrut npoBepKH COOTBercrBHH cj>BKTJfllecKOH BeJIH'lHHbl no,ttB'DI Kpyra Ha my6HH}' pe3BHHll 

38ABHHOH no 11IKane Jn1M6a (pHc. 28, e) Ha crone 1 ycrBHBBJIHB810r HHAHKBrop 2 rBK, tn'06hl ero 

H3Mepmem.Hh!H HBKOHetmHK KacanCR ropH30Hf8JlhHOH onopHOH noBepXHOcrH cj>muma Kpenne

HHll wJIHcj>OBBJlhHoro Kpyra. IIIJIHcj>oBBJlhH}'lO ronoBKY nocne Bhl6opa 383opa (mocj>ra) no,tt8IOT 

nocne,ttOBBtem.RO RB 0,[IHO H ,[leCfffb ,tteneHHH Jn1M6a. IlpoBepKy npOH3BO,[l.llT B cpe,ttHeM no 

Bh!Core nonoEeHHH wJIHcj>OBBJlhHOH ronoBKH. OrKnoHeHHe onpe,ttemuor no HBH6omweii p83· 

ROCTH Meat,tty BeJIH'IHHOH Kpyra Ha rny6HHy Pe38HWI, ycrBHBBJIHBBeMOH 3BMepoM, H 311JtllHHOH 

no WKane Jn1M6a. BeJIHtlHHa ,ttonyCKaeMoro orKnOHeHH!I ,ttnff nonyBBroMaroB T'IH21·5 H 

TqH31-5 cocr8BJ1ller 2 MKM • 

.llM npoBepKH PBJtHBJlhHOro 6HeHHll WIIHH,[lenff WJIHcj>OBBJlhHOro Kpyra (pHc. 28, "') Ha 

HenO,[IBH)KHOH qacrH nonyBBrOMara ycr8HBBJIHB8IOT HH,[IHKBTOP 1 TBK, tn'06hl ero H3MepHreJih

RhlH RBKOHetuDIK K8C8J!Cff KOHHqecKOH (60KOBOH) noBepXHOCTH WIIHH,[lenff 2 nocepe,ttHHe H 6h!n 

HanpasneH K ero OCH nepneH,ltHKyMpHo o6p83yio~eii. IIInHH,ttem. npHBOAffT BO BpaiueHHe H 

H3MepeHHe npoH3BOAffT B ABYX B3BHMHO nepneH,ttHKynffPHhlX nnOCKocrRx. B11eHHe onpe,tte

ruoor KBK HBH60JihW}'lO BeJIH'D!HY PB3HHUbl B pe:iym.rarax H3MepeHHH. BeJJH'DIHB ,ttonyCKae

Moro PllJtHBJlhHOro 611eHH11 ,[l1UI nonyBBrOMaTOB T'IH21-5 H TqH31-S cocrasMer 9 MKM • 

.Ilrut npoBepKH ocesoro 6HeHH!I WIIHH,[lenff WJIHcj>OBBJlhHOrO Kpyra (p11c. 28, 3) HH,[IHK8fOP 

I yKpenruuor RB nony&BTOMare TBK, tn'06hl ero H3MepHTem.HhlH nnOCKHfi H8KOHeqHHK KaCBJICff 

noBepXHocrH wapHKa 2, BCTBBneHHoro B orBepcrHe B WIIHH,ttene 3. IIInHHAeJlh npHBo,ttffr BO 

BpaiueHHe. Ocesoe 611eHHe onpe,tteruuor KBK H&H6omwyio p83JiHizy BeJ]HqHH H3MepeHHH. Be

JIHtmHa ,ttOnyi;KaeMoro oceBoro 611elilUI ,[l1UI nony&BTOMBTOB TqH2l-5 H TqH31-S cocrasMer 

6MKM, 

.llM nposepKH rop1.1esoro 6HelilUI onopHOH nosepXHocrH cj>n11H1.1a wJIHcj>OBBJlhHoro Kpyra 

(p11c. 28, u) Ha crone nonyasroMara yKpenruoor HH,ttHKarop 1 rBK, tn'06hl ero M3Mep11rem.1WH 

HBKOHe'IHHK K8C8J!Cff TOPl.leBOH onopHOH noBepXHOCTH cl>nllHl.IB 2 HB paccroRHHH 5 MM OT KpBfl. 

IIIOHH,[lem npHBO,[lffT BO Bp~eHHe. l:lsMepeHHe npOH3BO,[lffT HB ABYX ,llH8MeTp8JlhHO npOTHBO

nonO)KHhlX ro'll<ax. IlpoBepKy npoH3BOAffT nocne Bh!6opa oceBoro pa6oqero 3B3opa (mocj>ra). 

Top1.1esoe 611eHHe onpe,tteruoor KBK H&H6om.wyio PB3HHLIY BeJ]HqHH H3MepeHHfi. BeJIHlmHa 

.t1onycKaeMoro rop1.1esoro 611eHH11 cj>n11H1.1a ,ttnff nonyBBroMar6B TqH21·5 11 TqH3l-5 cocrasnaer 

12MKM • 

.llM npoBepKH EecrKOCTH nony&BTOMBTB no fOCT 19168-73 HB WIIHH,[lene I (p11c. 28, K) 

38Kpenrunor onopHb!H ,[IHCK 2 ,llHBMerpOM 160 MM, TO~HOH 10 MM. Ha crone 3 nony&BTOMBTB 

EecTKO 38Kpenruuor np11cnoco6neHHe 4 c ycrpoiicrBOM ,[l1UI C03,[18HHH H H3MepelilUI HarpyEBJO

~eH CHnhl. Ilepe,tt HCOhlfBHHeM cron ycrBHasnHB810r B cpe,ttHee pa6oqee nonoEeHHe. Ocb wnHH· 

,[lenff WJIHcj>OBBJlhHOro Kpyra ,[101ll!CH8 6h!fb nepneH,[IHl(ynRpHB onopHOH noBepXHOCTH Harpy

)K81Q~ero ycrpoiicrBa. Meat,tty onoplWM ,[IHCKOM H HarpyJK8IOLQHM ycrpoiicrBOM C03,[18IOT 

nn&BHO B03p8CT8!0~ ,[10 500 H CHnY P, npHnoEeHHylO HB paccroRHHH R = 75 MM OT OCH WOHH· 

,ttenR nepneH,ltHKyMpHO pa6oqefi noBepXHocrH onopHoro AHCKa. 0,ttHoBpeMeHHo c HarpyJKe

HHeM H3MepHrem.Rh!M np116opOM 5 H3MepR!OT OTHOCHTeJ!bHOe nepeMe~eHHe onopHoro ,[IHCKB H 

HarpylltllO~O ycrpOHcrBB B nnOCKOCTH npHnO)KeHH!I CHnhl. 3a BeJIH'DIHY OTROCHTeJibHOro ne
peM~eHHR npHHHMBJOT cpe,uJ!ee apHcj>MeTJfllecKoe pe:iyJihraroB H3Mepemm. BeJIH'IHHB HBH· 
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6om.wero AOII}'CKleNoro nepeMeIUHHR n()A uarpyaKoli onop~oro . .IDICKa .llJUI nonyasTOMatoa 

Ttdf21-5 H T'llH31-5 cocrasrurer 200 MIW. Onopm.di AHCK H npHcnoco6nemie .llJUI KpenneBIUll 

RlrP}'lltU:U~ero ycrpolicma AOJDICllW 6wn. H3rOTOBJiem.I H3 cranH c MOAYneM ynpyrOCTll 

210 000 H/MM, WepoxoaaTOCTb onopRlalX noaepxuoaefi Be 6onee 0,32 MKM no fOCT 2789-73, 

mepAOCTI> HRC 51 ••• 56. 

KoHrpOllll ICO'lecr60 S02'0'11CU u &>eodlCU HOJICO llaKJOO'laefCli B H3Mepe!IHH yrna 38TO'IKH, 

rny6HHW Bl>IKPOWHR, ocrporw n83BHJI, rBepAOCTH H wepoxOBUOCrH noaepXHOCTH pa6o11eli 

'lacrH ROllC8, npoaepKe P8BHOMePHOCTH WHPHHhl H TOJmiHJ!hl HOllCa H DpSIMOnHHeliHOCTll ne3-

BJUI. 

Yron 3ll!O'IKH H3Mepsuor yrnowepow mo6oli KOHCrp)'KIDIH, HanpHMep rHIIOB YH H YM 

(fOCT 5378-66; CT C3B 850-78) HnH yrnowepow HpKyra<:oro OM3 (TY 13-429-79). OrKnoH~ 

IDUI or HOMHJlaJil>BOl'O yrna Be AOlDIBhl npeBbWian. ±0,5°. 

P8BBOMepllOC'rlo WHPHHW ROllC8 ·H3Mepmor W!aRrellUHPKYneM, HanpHMep, nma lllU-2 

(fOCT 166-110) c npe,aerulMH H3Mepemm: 0 ••• 320 MM HJUI MHKpOMerpOM phl1WICHoro rHna MPH 
125-250 (fOCT 4381-80). PUROCTI> pe3ym.raroa H3MepeHHll He AOJilKHa npemmian. 0,1 MM Ha 

100 MM ,QlIHlllol HOlU. 

To~ HOlB:a H3MepSllO'l wraHreRQHpKyneM, RanpHMep, rHna lllU-1 (fOCT 166-110) c 
Dpe,tleJillMH H3MepelOOI 0 ••• 125 MM HnH MHKPOMerpOM Arut xapyxoo.Jx H3Mepemdi (fOCT 

6507-78). Pa3HO!O~ o,1111oro HOXC8 He AOJDICHa npeBb1IIIarlJ Arut ROllCeii TOJillUIHOli AO 

9 MM 0,45 MM, Arut HOxeii TOJlIIUIHOli 6om.we 9 MM 0,55 MM. 

IlpHMonHReltHocn. nessHH npoaep.RJOr c noMOUU.ID noaepO'IHOH nHHeliKH, HanpHMep, 

nmoa IIDI, lllll H ll1M (CT C3B 243-75) H xa6opa uzynos (fOCT 882-75). HenpHMonHHeltHocn. 

BesBHJI Arut nyiqHm.RlalX HOllCeii He AOJDICHa npem.uuan. 0,025 MM Ha 100 MM ABHllW HOlKa, Arut 

py6wu.m.ot HOllteii - 0,3 MM Ra BCeii AJJHHe HOlltL 

fny6HBy BWKPOWHR H APyrHX wemaoc: HepOBRoaeH 113MeP.RJOr B na6oparopHWX ycno

BHllX c DOMOllU>ID HHC!P)'MeHram.HOro MHKpOCKona c llHlltHeli nOACBe'lKoli (fOCT 8074-82). 

fny6HRa HX He AOJDICHa npemmian. 0,025 MM Arut JIYIQHJihllWX H wnoHocrporam.HWC HOlKeli.. 

Ocrpory .JiesBHH HOllta OIJpeAeJUDOr pllllJIHllHWMH cnoco6aMH. 0,!IHHM H3 RaH6onee npocn.ac: 

llBJI.lle!CJi cnoco6 cnenKOB c nOMOUU.IO Ha6opa CBHHUOBWX nnacrHHOK H MHKPOCKOna c )'BeJIH• 

11eHHew a 100 ••• 200 p83. Ocrpora ne:isHH no ero WffPHHe AOnxcHa 6wn. 5-8 MKM nocne 3&o 

TO'IKH, 2-4 MKM nocne AOBOAKH (AIUI ~ H WDOHOC!pOl'llJIWlhlX HOllteA). 

TaepAOCTI> pa6o'leii ucrH HOllta H3Mep.RJOr !BePAOMepoM IlMT-3 (fOCT 23677-79, CT C3B 

468-77 ••• CT C3B 470-77) HnH IlMT-5 no WK8Jle PoKBeMa. TaepAocn. pa6o11eli QacrH ny

lllKJihllWX H IIIDOHOcrpOram.HWX HOllCeA AOJlllCH8 6wn. He MeHee HRC 54 ••• 60. 

Illepoxosarocn. noaepxHocreA oDpeAeruuor KOJIHQetrBeHHhlM ~eTOAOM c nOMOUU.IO npo

cl>HJiorpacl>aonpo¢HJioMerpa 201 HnH KatiecmeHHhlM Mero.QOM cpBBHeHHeM c aranoHBMH (o6p83-

uaMH) wepoxoaarocni (fOCT 9378-75, fOCT 2789-73). lllepoxoaarocn. noaepXHocrH nepe.tX

HeA H 38AHeii rpaReA AIUI nyugm&llWX H wnoHocrporam.HJaIX HOllCeA AOJDICHa 6wn. B pa6011eA 

aoHe Ra• 1,25; B Hepa6011eii 30He Ra "2,5 MKM. 

Bee pe3ym.ran.t KOR!pOml cocroffHWI HOllCeTOQHJtbHOro o6opyAOBaHHJI H KB'lecraa 38TO'IKH 
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9. J]erfjeKm saro11Ku HollCeQ, npu11uHb1 u Mepw no ux ycrpaHeHUIO 

Op111DU1a Mepa YC'J'PIBeHIUI · 

HenpRMoJJHHeltHocn. Hep&BHowepHWA H3HOC napan- DpoaepHn napannenH H IIpOBecm 

nmBHl1 uo:iu neneA (IWIP8BJIJllD~) ct&RH· npHII116pHB1BHe 
m.ICTIHKI 

Donepeqm.IA mowr (cna6HHa) 
KlperKH WJIHWOBIJlllHOro 
Kpyra 

Bwpa6orKa B qepBft'IHoii ne
pe,qa11e noBopora ctona 
HennOCKocruocn. noBopomoro 
CTOnl 

P11JD1am.m.di HJJH ocesoA 
mocllr B nO,lll.IJHIDIHKIX Bin& 

WJIHWOBIJlllHOro Kpyra 
Oepe.tpUUI rpam. HOlltl aarpiu
HeBI HJIH HMeer HepOBHocrH 

DpoBepim COCTOHHHe 6oKOBhlX KPO
MOK napanneneii, nposectH npHIIIa6-
pHB&BHe. Do.llTRH)'Tlt 6oKoawe pery
mq>oso'IHl:ile BHHrW canasoK KaperKH 

JlP YC'J'PIHeHIUI nonepequoro mocllra 
BO BCeX nonOllteJDUIX KlperKH 
Y C'J'PllHll'n. cna6HHy B 11epBJl'llloii ne
pe,qa11e CMeHOii 11ep:emca H WectepHH 

Y6e.tlHTl>CH B OfcyrCTBHH rp11311 HI 
nnOCKocrH ctona. OpoBepHn nnoc
Kocruocn. ctona H npoBectH npHIIIa6-
PHB&RHe 
Do,11rflH)'Tlt no~ HJJH sawe-
HHTil HX HI HOBWe 

O'IHCTHTI> nepe,qHEJO rpam. BOJE&. 
HepoBBOCrH YC'J'PIHHTll mnHWOBB
HHeM nepe.11Heii rplRH 

rpy6we say~ HJJH :Som.miff nonepe1111lft HJJH npo- 06ecne'IHTll rpe6yewyio BenH'IHH}' 
38BOpor neaBHJI ROJICI 

ffllMeHeHHe usera 31.Q· 

Heii rplRH y iieaBHJI 
HO.lit& 

MenKHe (sonOCJIHhle) 
rpeI1UIHhl HI ne3BHH 
HOlltl 

Oeperpes RO.lit& BO Bpew! 31· 
ro'IKH. 3acamm&RHe mnHcllo
Bam.Horo Kpyra 

Deperpes HOJEa npa aaro'IKe 

HepasHOMepRoe oxnB.llt.QeHHe 
OXJWl[JlllO~ lltH,QKocn.IO 

Dnoxoe Kl'lectBO HOlltl 

nonepe'IRoii H npo.QOJibROH nO,Ql'IH 

He .QonyCKan. C11HUIKOM Manoii npo
.Qom.uoii no,Ql'IH H 'lpe3MepHO 60.m.

moii nonepe'IRoA 00.Ql'IH. Csoespe

MeHHO npasHn WJ1Hcllosam.m.di 

Kpyr (YC'J'PIHlm ero 38CIJIHll8HHe). 

3aweHHn Kpyr ua 6onee MJU"KJdL 

. !l~~HTll CHCTeMy OXJl8JIC.QeHHfl 

Te llCe Mep111, 11ro s np~ew 
nyHKre 

DpoBepHn, 11ro6111 C'J'PYR COJIC pas
HOMepHo CMl'IHB&na pa6oqyJO serm. 
mnHWOBam.ROrO Kpyra no Bceii ee 
mapHHe 
OmpasHn. HOlK HI Hccne.QOB&HHe 
Ka'leCTBI M&repH&nl 
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H .tlOBOiPcH HHCTp}'MeHTB Heo6xo.QHMO cl>HKCHJ>OBBn. B cneuHam.HOM :lKypHBJie H npHHHMBTb 

Mepbl no ycrpBHeHHJO HeHcnpa:eHoc?eA. 

HBH6onee xapBKrepHble .t1ecl>eK1'bl 3BTO'IKH HOl!CeH, npHlDUlbl H Mepbl no HX ycrpBHeHJOO 

npe,Qcra:eneHbl :e ra6n. 9. 
Heo6xo.QHMa HB}"IHO o60CHO:eaHHllll pB3pa6orKa HOPl\ll pacxo.t1a llYIIUIJlbHblX H lllnOHO-

crporam.HblX HOl!CeH H JDIHeeK, a TBK)Ke ,llpyrHX ,Jlepe80pel!C}'IIVOC HHCTpfMeHTOB, npHMeJUle

,MWJ[ :e cl>BHepHOH npOMblIIIJieHHOCTH. 

B UHHHt» HilO •uayqcl>BHnpow• H lipllHCKOM reXHonorH'lecKOM HHCTHryre npo:ee,QeHbl 

rpacl>OBHIJUITH'leCKHe H Merannorpacl>H'lecKHe Hccne.t10B8HWI, KOTOpble n03BOnHnH Bbl.llBHTb 

.t1onomurrem.Hble H O'lellb c~ecr:eeHHble pe3ep:ebl 3KOHOMHOro H p~OHB11hHOro Hcn0llb30B8-

HH.ll JIYli'IUibHblX H umoHocrporam.HhlX HO:lKeii npH HX nowoto:eKe, 3arotD<e H aKcnnyar~ B 

qacrHocrH, no8bllllemie ro'IHocm pa601'bl 3aro'IHb!X craHKo:e, crporoe co6mo.t1eHHe reXHonorH

qeCKHX pel!CHMOB noworo:eKH H 38TO'IKH HOl!Ceii, OKOpKa ChlPb.11 nepe.11 ny~eHHeM H ,llpyrHe 

MeponpH.llTH.11 n03BOn.llT ,tlOCTH'lb 3H811H?eJlbHOH 3KOHOMHH .1:1oporocro~x HHcrpyMeHT81;lbHblX 

craneii, OTKB38n.C.ll or HMnopra HHcrpfMeHTa. HHl!Ce npH:ee,neHbl pac'letbl arHx pe3ep:eo:e. 

1. Pacqer :eeJIH1UOlbl }'MellbWeHH.R pa6oqeii 'l8CTH HO:lK8 3a O.tlHH nollHblii ~ ny~e 

qyp8KOB - 38TO'IKB BO:JU (pHC. 29). JlJIJI pacqera npHMeM rs - Pll.tlHYC 38KpyrneHH.R lle38H.ll 

B0)1(8 B 3UO'l8HBOM COCTOJUIHH iiepe.q ~eM (peKOMeB.tl)'eTCll 0,002 ••• 0,004 MM); TT - pa

.tlH}'C 38KpyrneBHJ1 ne38HJI BO)K8 B suynlleBJIOM COCTOJIHHH nocne ~ (.tlonyCKaerCll Be 

6onee 0,03 ••• 0,04 MM); p - yron 38!0'1KH HO)K8 (peKOMeB.tl)'erCll 18 ••• 22°); b - 9t + bs - :ee
JIH1DIH8 }'MeHbWeHH.11 pal5oqeii 'l8CTH BOXta 38 0.tlHH ~. l&li b n - n 1n2 - BeJIH'IHH8 CTB'IHB8-

HH.ll (HCTHpaBH.11) B0)1(8 B npo~ecce ~.MM; bs - n2m2 - Be.JIH1DIH8 CT8'1HB8HWI BOllCB B 

npouecce ero 38TOllKH, MM, npBKTH'lecKH MOXtHO C'Dl!B!b, qro bs - ,.,. 

c }"leTOM .tlOnyCTHMblX OTKnOHeHHA ycnollHH 31TO'IKH or HOpMHpyeMblX H HeKoropoii 

BeTO'IHOCTH ycrBHOBKH BOXta Ha c:rOne 31TO'IHOro C!aHKa MOXtHO npHIUITb, QTO b3 .. Kr,. r.1:1e 

K - K03cl>cl>H11HeHT HeTO'IHOCTH ycrBHO:eKH HOllCB H8 crone 31TO'IHOro CTaHKa (:e pacqerax npHHH

MBerCll 2 ••• 3). 

Orcio.t11 HAXO.tl.ll! 3B8'1e1D!e bn: 

Tor.t11 bn • [r,ctg(P/2)-r1 ]- [r5ctg(P/2)- r3 ] 

fipHJUIB, WO p • 20°, T t • 0,04 MM, Ts • 0,002 MM, K • 3, MOlKHO HaHm 3H8'1elDle BeJlH1Dlllbl 

}'MeHbWeHH.R pa6oqeii qacm ·Hol!Ca 38 O.tlHH LtHKJI: 
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Puc. 29. CxeMa onpeOe.neHWI ee11uquH&1 yMeH,we· 
HWI pa6oqeil qacru HOJICO 30 OOUH nOJIH&lil ljUIC./l 

Puc. 30. Be11uquH&1 ClonycicaeMoeo crnueaHWI HOJKa: 

D - WflOHOCtporam.Horo rMJ 35.01; 6 - fiYlllHn:&Horo 

rM3 04.101 

a 

b = bn + b3 = ctg (20/2 - l} (0,04 - 0,002} + 3 • 0,04 a 4,671 • 0,038 + 0,12 a 0,298 MM: 0,3 MM. 

TllKHM o6pasoM, IIpl!HllTllff BeJ1HtUfH8 }'Mem.weHHS pa601,1eA 'Q8C1'H ~Horo H0'1Ca sa 

O,IIHH no.mu.Di WUCJI l,S MM 311BbllIIeH8 KaK MHHHMyM B s pas (l,S : 0,298 :;: S}. Jing WOOHocrpo

ram.HblX ctaHKOB 3~'0 311BbllIIeHHe llBJlllerCH 1,1en.ipexK.pUJlhlM. 

2 • .llpyrHM pe:iepBOM 3KOHOMHH HOllteA H JDmeeK ftBJUlerCll 6onee noJIHoe H PllUHOH8Jil>HOe 

HCOOJ'Ib30BBHHe Pe3:Yll'S"O COOR (:BeJIHt,1HH8 ,J:IOnyCKaeMoro C?8'1,1HBllHHSI} HHC?pfMeJIT8 (pHC. 30}. 

HopMbl pacxoA& HOJKeA ny~ - 3,6 lll1:. Ha 1 n.ic:. M3 .P&Hepu, 1,3 lll1:. Ha 1 MJIH. ~ 

ctporaHoro WOOH8 OCHOB8Hhl H8 ?OM, '11'0 BeJIH'IDIH8 ,J:IOnyCKaeMoro C?8'1HBllHJUI (BH - BiJ 
COCT8BJiflet ,QJill ~HblX HOEeA 3S MM, a ,QJill UUIOHOctporam.HhlX SS MM. ~8KrH11ecKH lite 

B COOTBerctBHH c KOHctpyKUHeA HO.lit& ny~Horo fM3 04.101 8eJIHtDIH8 ,1:1onyc:KaeMoro 

C?8'QHB8HHR pexc~o COOR COCT8BJifler 60~~·~ MM, a WOOHOctpOram.Horo fMJ 35.01 -
loo+ 1s,o ·~· • 

-100-· 
OtCI0,1:1a cnep;yer, t,iTO H no 3TOMy npH3HaKy pacxo,1:1 HO.llteH MO.liter 6h1Tb CHH.llteH: ·~-

Hb!X B 60 : 3S = 1, 72 pasa; wnoHoaporam.Hb!X B 100 : SS •, l,82 pasa. 

3. Pacxo,1:1 HO.llteA H JDmeeK MO.liter 6hlTb CHH.llteH 38 cqer H3MeHeHHll IIpOUeJITI aBapHiillhlx 

norepb (lS %}. C }"lerOM BHe,iq>eBHfl B npoH3BO,J:IC?BO COBpeMeHBhlX OKOpoqllhlX CTaHKOB, 

ycrpoiictB ,1l1Ul o6HapyEeHHSI H H3BJIINeHHSI H3 qypaKOB H Kpfl.llteli (6pyci.ea, BllH'lecoB) Mer!IJI• 

JIH'l,I~ H ,1:1pyrHX HHOPOJ:IHblX BKJIIOtieHHii npo1.1eHT aBapHibwx norepi. HO.llteH MO.liter 6i.m. 
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CllHlltee. 0Kopo'DD>le CTBBKH BK-26, BK-32 H ,IQ)yrHe ycneumo npHMelUll:l'ICft Ra uenow Pll.® 

llpll,lllJPHATHi orplCJIH {IlepMCKHA cl>aBepm.di KOM6.HBaT' TIJIJIHJlllCICHi cl>1BepHO-Me6em.m.di 

KOMCiHIJlt H ,IQ>.). 

Peaym.ruw ~x HCCIIe,QOBIBHA no c:mmemuo HOPM pacx()JUI JI}'llUIJD>lllo H 

IIlllOHOCTpol'l.ID>Blilll: HOlUi 6WJD1 npoaepeuw H noiimep~ Ha pR,Ue cl>uepm.cr: H cl>IB8PBO

MeCie.lu.moDt ~JUmdi (Ycn-HzopcKHii ~K, Ilemmrpl,QCICHi MelSenl.m.di JCOM6Hlm N" 1, 

Ilapcl>Jmciadi ~K, Jlio611HCK1di ~3 H ,Qp.) 

3.3. DBJIOTO'IBJILHOB OBOPYJlOB.AHBB 

IIH.ID>I ,iilUI KpyrJJCllJHJIWIWX CTIBKOB Ha cl>BHepHWX H cl>IB8PHO-Meeiem.Bwx Dpe.llnpHll'IHJIX 

ma1U1BU>T ua mwm>QH.ID>JIWX CTIBKIX (nonyanowarax) OTetieCTBe11HWX H npylielltHwx 
ll 

cl>HPM. HaH6onee UIHpOKO ~ 31TO'llCH ~OBWX IDlll C MllCTHHKIMH H3 TBep.llOl'O cnnlBI 

npHMeHJUOr craHKH, m.myCKaeMWe KMpoBCKHM CT1HKocrpomem.1D:i1M 38BO,llOM: T'lllK16-2, 

T'lllK8-2, T'lllK22·2, T'lllA-6, T'lllT4. J1Ju1 3UO'llCH mep,llOCllJIIBHOl'o HHcrpyweHrl npHMeHJUO! 

crm Bme6CKoro crlUIKocrpomem.Horo 31B0,118 3B642, 3lI642. HMnopmwe IDIJJOTO'lH.ID>JWe 

CTIBKH (nonyU!OMUW) npaMewuotCll O!HOCHftllWIO M8JJO. P11,t1 MOJlMeA CTIHICOB cmNeCT

BeHBOl'O Dp0H380,llCl!BI HMeer YJlllBepcam.HOe HUHatmHHe, :raK KUC OHH woryr 61a!Do HCIJOJJWO

. B8BW He !Om.KO ~ 31TO'IKH Kpyr.JWX mm, HO H PaMBWX,neHTO'DD>IX (T'lllA-6), Kpyrm.pc, 

plMHWX mm H IUIOCKHX HOXteA (T'lllH-6). 

B OCHOBHOM CTSHKH (nonyurowan.i) ~ 38TOQKH Kpyrm.i:x IDIJl HMeJOr H,lleHTH1Ulhle 

JCOHcrp}'KliHH. 

TexHu'leCKue xapa1erepucru1eu nwiOTO'IWlbHblX craHKoe (nOJZyaeroMaroe) 

T'lllK16-2 T'lllA-6 T'lllT4 

P13Mepw mm, ....: 
,llHIMerp • • • • • • • • • • • • • • • • • • 400 ••• 1600 
romiuma. • • • • • • • • • • • • • • • • • 2 ••• 5,5 
WHpHHa •••••••••••••••••• 

,llJDIHI •" • • • • •" • •"" •" 

YrJIOBWe napawerpw 3161, rpl,ll! 
HIH6onwwdi nepe,lllDdi yron •••• 40;-30 
~ yron ••••••••••••••• 

IIIHpHHa ma'IJIBleMOA nnacnmKH 

TBep,llOrO CDJJIBI, MM, , , , , , , , , , , , , 

HIHCionwwdi yron noBOpora 1IJJIHcl>o-
B1.1D>Horo KPyra. rPllf* . . . . . . . . . . . 30 
,Ibwterp WJDlcl>oB&m.HorO Kpyra, MM. • >300 
H8HCionwnaR OKpylKIWI CKOpocn. Bpa-
~ mmscl>oB&m.Horo Kpyra, M/c. • • 35 
'IHcno ,llB()iHwx XO,llOB wnHcl>OB&m.-
BOI ronoBKR, MHB -i • • • • • • • • • • • • • 30 

54 

120 ... 1000 160 ••• 630 
0,9 ... 4,5 1,8 ... 3,2 
80 ••• 200/50 .... 175* 
1100 ••• 195111~- .. 

1·;H1J 

35;-25 25; 0 

45 
200 ... 300 

35 

25; 40; 80 

10 ••• 20 

2,6 ... 4,9 

30/15 
100 

30 

5 ... 30 



iuuma •••••••••• ~ • • • • • • • • 1380 
UIHpHHll • • • • • • • • • • • • • • • • • • 1510 
awcOta • ~ •••• · •••• ~ • • • • • • • • 2050 

Macca, Kr- • • • • • • • • • • • • • • • • • • 620 

850(3700/4000) 
1100(1100/1300) 
1800 
61S (670/8110) 

* B 1D1CD11n1Ie - P1MJ1WX mm, a 3lllMell8teJJe - JiemO'IDIHX IDUL 

1100 
2010 
1600 
660 

-.llml cram<a TqJIK16-2 - npH Kocolt urot,1Ke, ,lllIJI crlJIKI TqJIA-6 - no nepeJXRelt rpll!H; ,lllIJI 

crlBltll T'IIIT4 - a 11Hcmnene - no nepe,1IRelt rplHll, a 3111MmweJie - no 31,tlRelt rplHll. 

- B CK06m B 'DICJDltelle c npm:noc:oene&HeM ,lllIJI 3a'I011KH plMHbCt mm, B m1uanrrene - c 
npHCDOCOCinemmw ,lllIJI aao1IKH nemowmwx mm. 

IlPH pa&ml nOJl)'IB!OMafl f11IIK16-2 - WJIH4>0111111>HIR rOJIOBK8 coaepwaer B03BPUHO

~ HPftlKlllWI09 ,llBHJICCllllfe or KYJll'iDCI Bl ~ BIJlY llpH O,JIBO

Bpea.ce&BOI DO.QIU 3a'fl'Dmla(Ol'0 ~ IIO,QU)tqei co6a'IKOA, DOJIY1lllOU'd KltllftDWIOe ,qJlll

lUBIHI HJOEe 0t K)'Jll'iDCI Bl p~ BIJIY• IlOJl)'anowar TqflK16-2 cocriiHt H3 

craBllllW H noaopomolt UCDI. Ha cnmme ycTIBOIWlllW 11JJD14>oBlllWWI rOJIOBKI I H 3Kp1H H. 
Ha nepe,1IRelt CftllKe crlBHllW CMomHpOBIBW C'f()Jl H MexaBH3M DO,Ql'IH muiw. Ha C'f()Jl9 ycn

lllBJlHBlefCll llpHCIJOCOISneBHe ,lllIJI aucHMI lllUIW. 3.neaapooeopy.ilOJllJIH9 CtlBKI plCIJOJI03tllHO 

a 1111me craBllllW, KOtOPM au:pwn repMenltlBolt J:1119PKOI. 

~ cxeua nonyaatOMUI TqJIK16-2 D01W1111 Bl pHC. 31. fJilllBOe ABHJlt8'IH9 

oC5ecaftllBlnCll BpalQ,91111eM Ot 3Mlap0,RBlll'nerul 4 H ~0 WKHlll J llepes KJIHBOpeMllH-

11}'1> nepe.qlll)' 10 BaBeJIOMWA llllCHll 2 H ~ l C 1WD14loaa.nm.ry KpyrOM 6. 

BepnlKlllWIOe ~ lWD14>0111111>Hoii rOJJOBKH ~ •PmieHHeM 0t 

3Mlap0,RBlll'lft1Ul 49 H ~0 llllCHlll 21 'lepe3 KJDDIOpeMeRHy!O nepe,qlll)' 18 H lllKHB 16, 
KOtOploli Ultpemle& Bl qepBJllDIOM BIJlY V. C 118PBJl1DIOl'O BIJll qepes 'll9PJl'l'Dl}'I mecrepJDD 30 

·~Depe,qaercHBl~BIJIJV. 

BeprHKaJlWIOe ~ ,llBHJtlllllle ~ Ot K)'Jll'iDCI 46, pac

IIOJIO:ateHHOro Bl pacnpe.QeJllneJIOM aany IV qepea pW'lar 47 c poJIHKOM, BHRTOBYJO nepe.!lall)' 

48 H lllllpllWll>~ ll, PW'l&r 8 H wt'OK HI c WJIH4>0BIJIWllilM KpyrOM 6. Ilo.tl'MIM 11JJD14>oaam>

BOrO Kpyra ~ ap)"IHYIO MIXOBHl,IKOM 22 qepea llHBTOB}'lO napy 48, CiJilCTPl>lii 

IJ0,!1'MIM H onyCKUIHe - pyKOnKoft 7, 

Il0.111'11 lllUIW Bl o~ syCi - Ot CiJioKa KyJlll,IKOB 28, YC'llHOBJleHHOl'O HI pacnpe.tleJllltt

llOM BIJlY IV. Kyna'IOK B03,tleltcTByer HI PW'IBr 40 c poJJHKOM, H qepm pOJIHK H BHB'IOBYJO napy 

37 CHCnMOii pW'l&rOB 31 H 32, peryJIHpyetAIX MIXOBHl,IKOM 33 c ynopoM 34, ,qBHJKeJDle nepe

J1191CH 11Jl111Ke c noAU>ll{eit coCia'IKOii 43. HeoCixo,qJIM}'JO BeJIH'IHHf xo.111 noAU>U&eii coCia'IKH 

(u:rpoltlt)' HI H)':m:m.dt mar) oCiecnetamam pery.llllpoBICOii BPY'lll}'ll MIXOBHl,IKOM 35 qepes 

BHB'IOB}'lO napy 37. 

Iloaopor WJIH4>0BIJil>HOii roJIOBKH llpH KOCOii 3UOl,IKe ~ectBIUle!CJI or KyJll~OB 29, 

DOJJy'lll)~ •PllIUIBHe 'lepel WeC'leplDI 27 H 26 or pacnpuemirem.eoro aana IV. °' KJJil'IKOB 

29 llepel pW'l&rH 25, peftKH 23 H lllecrepBH 24 .tiBHJKeBHe nepe.!llercR HI KYJIHcy 19, C KYJIHCW 
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Puc. 31. KuHeMaru~eCKllJI cxeMa no11yaer0Mara T~IIK16·2 

qepes :atec:TK}'JO peryllllpyeMyio tffl'Y 17 H8 rHJib3y, CBll38HH}'JO co WtOKOM lll. Heo6xO;QHM}'lO 

Be1JH1DIKy pusopora psyllllpyior BPf'UIYIO nepeM~eM cyxap.11 20 no II83Y KYJJHChI 19. 
llonepetDWI no,Q111U1 {Ha spewme WJJHci>osam.uoro Kpyra) psyllllpyercH pfKO.RtKoil 15 Qepe3 

qepB.ll1Dl}'JO napy 9, ci>HKcarop SH phltW' 8. 

Ilosopor lIIJJHci>OBam.Hoil ro~oBKH ua BeJIHtmHY nepe,1111ero yr na uratm11aeMJ.1x 3y6i.ea 

1D1J1 oc~Metell PfKO.RtKOil 45 qepe3 BHH'IOBYJO napy 44, ci>HKCaUH.R npH nosopore Ha 
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Heo6xo~ yron - BHHTBMH SO. IlHJU.1 no BblCene YCTIHBBJIHBlllOT H peryJIHp}'IOr c nouo1111iio 

npHcnoco6ne111U1, Koropoe 31KpenruletCl'I s T-o6p&3Hhlx Il83ax 13 crona 14. 3BJKHM nHJD.1 ocy· 

uiecrBJllletCR npH no,ll'beue HJJH onyCKaHHH crona sp&IUeHHeM uaxoBHt1Ka 41 11epe3 BHHrOBYJO 

napy 42. Orcoc IIhlJDI H3 30Hhl SUOQKH npOH380.QHrCll BeHTHJUnOpOM 12, npHBO,ll Koroporo 

BWIIOnHeH en 3JleKtpO,tl!mrarerui 36. Ha onopHOH nnouwn<e 38 HMeetCff M&XOBKQOK 39 YCTB· 

HOBKH 3&,ll&llllOH TOJlllUIHhl. 

Ilocne.Qosareni.H~ onepawdi npH noworoBKe H 3arot1Ke IIHJI 3118HCHr en HX HCXO,QHoro 

COCTOJIHHll. IlpH noworoBKe H 381'0'IKe HOBhlX IIHJI, nocrynHBlIIHX Ha 3UIO.ll c Hea&roqeHHhlMJI H 

HeP&38e.Q~ sy6bJIMH, ,QllCK IIHJlhl 01IHllUIIOT en 8HTHKOpp03HOHHOH CMUKH, nposo,llll! 

qepHOBYJO sarotUty sy61>es (CHJn'He .lle4>eKmoro cnoa Meranna c MHKporp~BMH, ol5ecne

qeHHe napauerpos 3y61>es s coensercrsHH c ycnosH!IMll IIHJielllUI), npasKy H H&rlVltemie (npH 

Heo6xo.Q11Mocm) .QllCK& IU!Jlhl, p&DO.ll HJJH ruuouumHe sy61>es, qHCTOBYJO 3arot1Ky, il!yrOBKy 

sy61>es IIHJI, KoHrpOm. Kaqecrsa saro'IKH 3y61>es IIHJI. IlpH nowenoBKe Hoswx IIHJI, nocrymm

IIDIX Ha 3880.ll c uroqeHJlhlMH H P&38e.lleHHhlMH 3y6W1MH, npoH3BO.QllTCff KoppeKmpoBK& napa· 

Merpos sy61>P {3arot1Koii) H BeJIH11HHhl HX puso.Q& {npH HecoarsercrsHH ycnosHHM IIHJielllUI), 

np&BKa H HatlVlteHHe .QllCKa nHm.I {npH Heo6xo.QHMocm). 

IlpH noworoBKe IIHJI, Haxo,JISlllUIXCll s nocroHHHoli 3Kcnny&r&UHH, npoH3BO.QllT npasKy H 

HUJDKemie .QllCK& {npH H3MeHeHHH nnOCKocmocm H HarlVltelllUij, qHCTOB}'IO uro'IKy 3y61>es, 

KOppeKrHpOBKY HX p&380,ll& (npH Heo6xo.QHMocm), il>yroBKy H KOHrpOlll> KBQecrB& 38tOQKH 

sy6i.es IIHJI. IlpH CHWKeHHH yunipeHHll ruIJOl®HWX 3y61>es HIDKe i;ipe.Qem.Horo 3H&QelllUI npOHS-

80.QllT HX ruuouumHe H il!opMOB8HHe c nocne.Q}'IOl®ii ,38tO'IKOH. IlpH peMOHre tlKHX llHJI 

UCBePnHB&JOr orsePcnu1 no KOHIUIM ~. 06pesB1Dr .lle4>eK1'11We 3y61>.11 H H&CeK&JOr HOBhle, 

npoBO,llll! qepHOB}'IO HX uro'IKy, np&BKy H H&tlVlteHHe ,QllCKB IUIJlhl {npH Heo6xo.Q11Mocm), 

P&380.ll HJJH ruuouumHe 3y61>es, QHCTOBYJO 3arot1Ky, il!yrosKy 3y61oes, KOHrponi. Kaqecma 

3&ro'IKH 3y61>eil. 

Ilo,Qp06Hoe ODHC8HHe onepaumi npH nowenosKe min (OqHCTKH, npasKH ,QllCK& nHJU.I, H&· 

TIDKemm ,QllCK& nHJU.I npoKOBKOH H B&m.UeB&HHeM, ywHpeHH.11 pe)K~ero B~& p&3BO,QOM 

3y61>eB, ruuo~eHHeM H qiopMOB8HHeM 3y61>eB) ,ll&HO B JIHTep&TYJ>e. 

HoBhle IIHJihl, DOCTBBn.lleMhle c HeuroqeHJlhlMH nocne H&ee'IKH 3y61o11MH, H nHJD.1 nocne 

peMOHr& (nepeo6pe3KH H H&ce'IKH 3y61>eB) ,llOIDKHhl npolirH qepHOB}'IO 38fO'IKY (qacrH'IHOe HJIH 

nOnHoe y.Q&neHHe H&Knen&HHoro cno.11 Mer&1Ill& no KOHrYPY sy6i.es H npoil!HJJHpoBKy). Ton· 

IIiHH& H&KnenaHHoro cno.11 Meranna uozer cOCTasnim. 0, 7 ••• 1,1 ronuuaw .QllCKB nHJU.1. 

H&KnenaHHhlii cnoii HMeer MHKporp~. Kenophle Moryr npHBeCTH K o6phIBy ay6i.es npH 

pa380.Qe, HeK&qecrBeHHOMY HX ruuo~ HJIH paspyweHHIO ,QllCK& npH aKcnnyarBUHH. 

T~a lllmlil!osam.Horq Kpyra Bhl6HpaerCH s UBHCHMocm en wara uraqnsaeMhlX 

sy6i.es: 0,3 ••• 0,4 t. PeicoMeH.ll}'eM:ladi P&.QllYC Kpyra: .Qn.ll wara sy6i.es .llO 26 MM - 2 MM, 

26 ••• 32 MM - 3 ..... 32 ••• 40 MM - 4 MM, CBhlllle 40 MM - s MM. y CTBHOBKB H 3Kcnny&r&QHll 

1IUIHWOB&ni.Hh!X Kpyros .llOJDKHhl npoH38o.QHrhCH s coorserCTBHH c rpe6oB&HH1WH rocT 

12.3.028-82 CCBT •npouecChl o6pa6enKH a6p&3HBH!a1M H sm.6opoBhlM HHcrpfMeHroM. Tpe6o

B8HHJI 6esonacHocrH". IlO,Qp06Hhle CBe.QelllUI 0 lWIHii>OB8Jil>HhlX (a6p&3HBHhlX) HHcrpfMeHr&X 

npHBe.QeHW s nHreparype. 
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PeJICUMbl 3a10'4KU 3y6be6 KPYZllblX MOCKUX nUll (I'OCT 980-80) Ha craHKax 

(n011yaeroMarax) T"1IK16-1 

OKpylKBUI CKOpocn. . WJ1H4>oaam.HOro Kpyra. M/c • • • • • • • • • • • • • • • • • • • 20 ••• 30 
llHcno .llBoHm.ix XO,QOB ronOBKH, MHJC1 : 

npH qepHosoA auo'IKe nocne Hace'IKH 3y61>es H no,t1WJIH4>0BKH • • • • • • 30 
npH 38%01!Ke nocne nmoiqeHJIJI 3y6i.es H 'DIC?OBOM sno'IKe • • • • • • • • • • 30 ••• 56 

1IHc:no npoxo.iios •, MHll"' 1: 

IJPH qepHOBOM 3lrlO'IKe. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ,qo o6p830B8HIUI 
npoil>HJIH 

npH 31%0'1Ke nocne DnlOll.!ellHll 3y61>es H DO,ttIIIJUlll>OBKH. • • • • • • • • • • • 3 ••• 4 
nocne 'IHC'IOBOM 3UO'IKH • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 ••• 5 

Do.11111a Ha speaamse, MM**: 

DpH qepHOBOA 38TO'IKe sy6i.es mna 1; 2, HCDOnHeHHJI 1; 2 • • • • • • • • • • '"° 0,1/m 0,2 
npH 38'l0'1Ke nocne nmouiemm syl51>ea nma 1, HCDOnHeHHSI 1 • • • • • • • • 0,06/0,09 
npH 'DIC?OBOM 38T0111Ce 3Y~e& nma 1, HCDOJIHeHHJl 1 • • • • • • • • • • • • • • 0,02/0,06 
ro :ace nma 1, HCDOJIHeHIUI 2 • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0,04/0,03 
ro :ace nma 2, HCllOJIHeHHJI 1; 2 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0,04/0,09 
IIpH DO,t1WJIHcl»OBK8 • • • • • • • • • • •• • • •••• • •• • • • • • • • • • • , , , , , , 0/0 

• 1IHc:no npoxo.iiOB '"8HO ,qJlll HOpM8nmHOrO 38r}'IJJiemul sy61>e& (npH col5JDOA1!HHH HOpMl'J:HB
HOA m>iiKocm). 
** B tDICllH1'eJJe - no nepe,1111eA rpaHH, s 3H8Mexuene - no aa.ii&d rp8HH. 

MHHHMam.Hoe acno ~ xo.iios uroqxoft ronoBKH CftHK8 nplDIHM8ftCll npH npo41H

nHpOBKe syl5i.es H HX no,tlWJIHll>OBKe. Do,ttIIIJUl4>0l!K8 OC}'IIUIC1'Bmle'J:CH BhlX8lltHl!8HHeM 3y61>e& 

6es no,qaqff WJ1H4>011am.Horo Kpyra HI spesaHHe. y C78HOBneHHIUI no,[18118 H8 Bpe38HHe 1I1JIH4>0-

BIJll>Horo Kpyra no nepe,qHeA rpaHH He MeHRetCJI npH H3MeHeHHH qffcna npoxo.11011, s ro BpeMSI 

KIK 38,QlllUI rpam. OrBO.lllftCJI or Hero nocne Ka:at,Qoro npoxo,qa DHJIW. Do :noA npH1DG1e Heo6-

XO.i1HMO nepHO,llH'lecKH KOppeKrHpoBlrll> no,qaqy H8 BpewlHe Kpyra no 38.llHeA rpaHH. 

DPH 3UOqKe 3Y~ nocne HX H8CellKH JIJlll yMeH1>weHHft p83Hocm waros mmy Heo6xo

,QJ!Mo no,IU1Ban. so sropoA 3yl5 or wnHll>osam.Horo Kpyra. Docne oKoHll8HHll npoil>HnHpOBKH 

ay~ H nocne.tl)'IOudi HX 3UOTDUI DHna nO,IUle'J:CJI B nepl!l>IA ay6 or WnHll>OlllJil>HOro Kpyra. 

06p830B8BUIHllCJI nocne 31toqKH H no,tlWJIHll>OBKH sy6i.es uyceuuw CllHM810'J:Cll 6pyCKOM 

(ocemcoM) HnH wa6epoM. D~HWe orKJJOHeHHR yrnoBl>IX nap&Merpos 3UO'leHHWX ayl5i.es 

He Mn:atllbl npeswwan il0 • Paaa:ocn warOB sy6i.es y O,QHOH I1HJIW H pll,.llH8Jil>Hoe HX 6He11He He 

.i!OJIJKJIW npel!l>IWITI> cne,tzy1011iHX BeJD!tDlll, 

Illar 3y6i.es, MM: 

J1o 10 •••••••••••••••••••• 0,4/0,15 
10 ••• 20 • ••••••••.•••••••• 0,6/0,25 

20 ••• 40 • • • • • • • • • • • • • • • • • • • 1,0/0,35 
40 ••• 60 • • • • • • • • • • • • • • • • • • • 1,5/0,50 
CB1>1We 60 • • • • • • • • • • • • • • • • • • 2,0/0, 70 

DpHMeqaHHe. B tD1CJIHTe11e-.iio 38to'QKH no fOCT 9811-80, s 3H&Meirarene - nocne 38to'IKH. 
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JIHu,cerp IJHJIW, MM: 

J1o 360 • • • • • • • • • • • • .. • • .. • 0,S/0,3 
360 ••• 630 • • • • • • • • • • • • • • • • 0,8/0,4 

630 ••• 1000. • • • • • • • • • • • • • • • • 1,2/0,6 
1000 ••• 1250 • • • • • • • • • • • • • • • • -/0,8 
1250 ••• 1500 • • • • • • • • • • • • • • • • -/0,8 

Ilpu1naHHe. B IDICJDlteJle-~ uro'IKH no rOCT 980-80, B 3H&Meaarene - nocne auo'IKH. 

Octp0ry pell(}'llOllt neaBHA urotieHJIWC ay611e11 KOffTPOnHp}'IOr no aranoBHWM odp~ 
P1,t1Hyc UKpyrneHHJI sepimlH ay611es aranoHHhlX 06paa1.1os He AOJDKeH npeB1o1II1an. 10 ••• 15 

MKM, IlapaMetp:bl wepOXOBaToc:TH no fQCT 2789-73 nepe,ttHHX H 38,llHHX rp8HeH 3y61teB AOJDK· 

ll!il 6:bln. R, E; 20 MKM nocne aaTO'IKH ~Ra = 2,S MKM nocne no,qwnHit>OBKH. 

PeKOMllll,ll)'erc:Jl no&ropH}'IO urotiKy ay6J.eB npoH3BO,qHn. npH npoAom.HOM pacmmHBa

IDIH XBOAHoA ,qpeBecHHhl tiepea 4 " pa6on.i, mepAOA JIHCTBeHHOA - 1,1ep113 2,5 "· npH nonepeti· 

HOM PllCIUUIHB8IDIH XBOAHoA APeBecHHhl 1,1epe3 8 "· npH p8CIIHJIHB8HHH 3%0H ,qpeBecJ!Hlol Ha 

6anaHCHplDllX, M8JlmHKOB:bIX IDIJl8X tiepea 24 "· mepAOH JIHC'lBeHHOH APeBec:HH:bI tiepea 4 "· 
y CJIOBHeM HOpMIJD>HOA pa6on.r DHnltHOro AHCKa llBJUlefCJI np8BHJJl>Hoe COOTHOWeHHe 

pUMepOB (.QH&MetpOB) nHnl>Horo AHCKa H 38'1CHMH0f0 il>naH!.1• HI KpyrnonHnJ.HOM C'l&HKe. 

rOCT 980-SO PeKOMeHA)'JOTCJI CJI8A}'IO~e COOIHOWeHHll Mel!CAY ,llHIMetpOM nHn H rbnaH1.1u. 

JIHu,cerp IJHJIW, MM, , , , 160 , •• 360 400 , , , 500 560 , •• 800 900 • , • 1000 1250 1500 
.IIHIMerp rbn&HL1es, 
!.CM •••••••••••. • ••• 100 125 160 200 240 300 

Top1.1uoe 6HeHHe no&epXHOCTH onopHoro 3UCHMHOro WJWll.IB OHm.Horo .llHCKa He AOJDKHO 

npem.nuan. 0,03 MM Ha pl,tlHyce so MM, a p8AH8JJW1oe 6HeHHe UOC&AO'IHOH no&epXHOC!H mim.

HOro Ban& 0,03 ••• 0,05 MM. 

3.4. I1P ABlfJIA SE301L\CHOI P A60TLI HA H011ETO'DIJILHOM 

B llllJIOT01DIJILHOM OBOPYJIOBAHBH 

K CIM()('!()fl!eJlhHOH pa6ore no HcmnllHHio H pa6ore c a6pll3HBHlllM HHC?p}'MeHTOM H lWIH• 

WOB&m.ll!ilMH Kpyr&MH, aar9tiKe HHCTp}'MeHTa c nnacTHHK&MH mepAoro CIIJI8B8 A011YCK1UDTCJ1 

~. npo1II8AWHe Ml!,llHLIHHCKHii OCMOTp H cn~am.Hoe o6yqeHHe. 

0Jl8ClllilMH H Bpe.t:IHhlMH npOH3BOACTBeHH:bIHH iti&Krop&MH HBJISDOTCJI IlOB:b!WeHH&R 38IIW• 

neHHocn. B03A}'Xa pa6otieH 30JW, He3~e noABWKHble aneMeHr:bl npOH3BOACTBeHHOro 

060I)yAOB11HHJ1, noB:bIWeHH:bli yposem W}'M8, Hanwme CHnJ.HOAeHCTB}'IO~ XHMHtiecKHX 

B~. 

Bee pa6otiHe, 311Hfft:ble HI yqacrKe UOAl'OTOBKH H 31TO'IKH AepeBOpellt}'llOllt HHC!P}'MeH" 

roB, AOJDKJW HMen. CJI8A}'IO~e cpl!,llC!Ba HJIAHBH,lzy&m.HOH ~= KOC!IOM xnontiaro6y

M8'1Ulbdi no fOCT 12.4.109-82; pyK8B~ KOM6HUHpOB8HHlile no fOCT 12.4.010-75; O'IKH 
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~e no fOCT 12.4.013-85 (nm 0), npOTMBOmyMHhle Ha}'UIHHKH BUHHHOT·l no 

TY 1-01-0636-80 HJIH BUHHHOT·2M no TY 400·28-126-76. 

IlpH yCTBHOBKe ,llepeBOpell(~O HHCtpyMeHT& HI saro'IHOM CTaHKe BCe 3JleMeHTbl H Y3JIW 

,llOJDKHhl 6wn. HellO,llBIOKHLI, CT8HOK ,llOJllKeH 6J.11'1o OTKJIIO'ieH or 3JleKtpocem. 3&BepThlB&n. 

r&HKH KpeiIJleHH.11 pell(}'lllero HHCtpyMeHT& p13pewaerCR tom.Ko et&H,IUlp:rHhlMH KJIIO'i&MH. 

Ilepe,!1 ycr&HOBKOH HI 3a?O'IHOH C'E&HOK 111JIH4JOB&m.HhlH Kpyr T~Tem.HO OCM&tpHBllIOT H 

llpOCTyKHB&lOT, B.bUIBJlllll HaJlH'iHe rpellUDI, BJ.J60HH H ,llpyrHX ,11e4JeKTOB. KpyrH c .11e4ieKt&MH 

He ,11onyCK&IOTCff K 3KCIIJlY&T~ 3&Kperuull0! WJIHiiiOB&m.HhlH Kpyr Ha WIIHH,llene CTBHK& 

8UtHMHhlMH waii6&MH, ,llH&Metp KOTOpJ.JX ,llOJllKeH 6J.11'1o He MeHee IIOJIOBHHJ.J ,llH&Merpa WJJH· 

iiiOB&Jll>HOro Kpyra. Mext,11y waii6&MH H KpyrOM Heo6XO,llHMO ycr8H&BJIHB81'1o 3Jl&CTH'IHJ.Je 

llpOKJllWOI (H3 pe3Hllhl, K0'1CH, llOpOHHT& H ,11p.). 

Bo Bpewt pa60TJ.J saro'llloro craHKa 111JIH4Joaam.Hhlii Kpyr ,110JllKeH 6J.11'1o orp&JIClleu 

H&,lle>KHhlM 3IWIH!HblM KOEYXOM. KIUIC,llblii IIHJlOTO'iHJll.HhlH CT8HOK (nonyasroMar) ,llOJllKeH 

6J.11'1o CH&6EeH wapHHpHOH p&MKOH c He6blO~Cll CTeKJlOM, p&MKa ,110.IDKH& 6J.11'1o c6noKHpo

B8H& c nyCKoBJ.JM ycrpoiicr11oM cr&HKa. IlpH orcyrcmHH p&MKH pa6oran. 6ea npe,11oxp&HHteJI1>· 

HhlX O'iKOB sanp~erCll. IlpH sarolUCe Hem.3ft HaXO,JIHnCll H&llpOTHB 111JIH4JOB&m.HOro Kpyra B 

llJlOCKOCTH ero Bp&IqeHHH. 

llHCTKy, CM&3Ky, peryJIHpOBKY H PeMOHT 3&!0'1HOro CT8HK& MOEHO llp0H3B0,11H1'1o ?Om.KO 

llpH IIOJDIOCTl>IO OCT8HOBJleHHOM WJJH4JOB&m.HOM Kpyre. TopMO)l(eHHe 111JIH4JOB&m.HOro Kpyra 

p)'K&MH HJIH K&KHM·JIH6o 1Ipe,11MeroM KareropH'ieCKH 3&1Ip~erC11. 

Bee 3&TO'llHJ.Je CT8HKH ,llOJDKHhl 6b11'1o o6opy ,110B8HJ.J BJ.IT.IVKHOH BeHTHJilUUleH AJUI orcoca 

a6p13HBHOH H Met&JlJlH'iecKOH m.IJIH, a llOMeIUeHHe yqaCTK& 38TO'iKH AOJIEHO 6i.m. 06opy,110-

BIHO llPHTO'iHOH BeHTHJilUUleH c llO,llOrpesOM B 3HMHee BPewl B03,llyX&. TeMlleparypa B03,llyX8 

B noM~ saro'IHoro y11aCTKa peKOMeH.ll}'etCR 16 • • • 20 ·c. Cr&HKH AJU1 saro'iKH peKo

MeH.ll}'erCR pacnonarar& rBK, 11ro6w cBer or oKciH ll8A8JI Ha pa6011ero c6oKy. KBE,11oe pa6011ee 

Meeto ,110.IDKHO 6J.11'1o 06ecne11euo HCllp&BHJ.IM pa6o'iHM H MepHTem.HJ.JM HHCTpfMeHTOM, Heo6-

XO,llHMOH OCH&CTKOH, llpHCIIOC06JleHHSIMH, KOTOpble ,llOJllKHJ.J xp&HHTbCll B CT0Jl8X·Bepet8K8X H 

HHcrpyMeHT&m.HhlX WKaiiiax c npe,11yCM0tpeHHhlMH AJUI sroro noJIK&MH, .11~BMH H .1111eiiKa· 

MH. Jl~HJ.Je H0'1CH ,llOJllKHJ.J XpllHHTbCll B croiiKax (CreJIJI8JK8X) Jle3BHeM BHYtpb. CroiiKH H 

CTeJIJUl)KH ,llOJllKHJ.J 6J.11'1o ycrpoeHJ.J c H&KJlOHOM T8K, 'i?06J.J H36eEan. Bblil&AeKHe HO)l(eff H 

JlHHeeK. Crerux8JIQI H IIOJIKH, npe,llH&3H8'ieHHhle AJUI Xp8HeHH.11 ,llHCKOBJ.IX llHJl H WJIHiiiOB&m.· 

HhlX KpyroB, llOCT&BJleHHhlX H8 pe6po, ,llOJDK!lbl HCKJIIO'i81'1o B03M0)1CHOCTb HX CK8TJ.JB8HH.ll HJlH 

OllPOKJfAb!B8HH.ll. Heo6XO,llHMO CJle,llHTb 38 TeM, 'IT06bl peEyLqHe KpOMKH (neaaH.11) HHcrpyMeH· 

TOB He BJ.Jc:ryn\JIH 31 llpe,lleJibl creJIJWKeH, He COllpHK&C8JIHCb ,11pyr c ,11pyroM H ,llpyrHMH 

Met8JIJIH'ieCKHMH llpe,11Met8MH. 

IlepeuOCHn. HJlH nepeB03H1'1o ,11epesopeE~e. HHcrpyMeHTbl MO:>KHO TOJll.KO B Cll&IH&m.· 

HhlX 4Jyrru1pax, no,11cyMKax HJIH Kaccerax (.111.qHKax). 

IlpH pa60Te Ha 3&TO'iHOM CTBHKe AJUI CMet8HH.ll Met8JIJIH'iecKHX OIIHJlOK H m.IJIH c o6pa· 

6aTJ.JBBeMoro ,11epesopeE~o HHcrpyMeHTa cne,11yer npHMeH.Rn. ~erKy. 3anp~erCR pa6o

ran. npH orcyTCTBHH 3&3eMJleHH.ll, HCKpeHHH 3JleKtpOIIPOBO,llKH, HeHCIIPIBHOM OQOPY.llOB8HHH H 

BJ.JT.IVKHOH BeHTllJI.llnHH, Hem.3.11. OCT&Bruln. 6ea 1IpHCMOtp8 BKJlJO'ieHHOe B pa6ory 06opy,11011a· 
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HHe H .11onyCKUh K ynpaBJiemuo CT8HKOM nOCTopoHHHX JUIII. Heo6XO.llHMO no.11.11epJKHBUh 

'IHCrory H nopR,QoK Ha pa6011HX Mectax a relleHHe sceii CMeHhl. 

IlpH naiiKe raep.110CIIJU1BHblX MacrHHOK nerKOMllBKHMH npHnO.llMH cne,izyer HCKJDO'IHill 

apeJV{oe BJUU1HHe ca~oBblX coneii Ha opraHH3M qenoaeKa. IlpH ManeHwHX npH3HaKaX orpaa· 

JieH1U1 (noranmHBaHHH, o6~ BllJIOCTH, nollBJieHHH,KOnHK) cne,izyer HeMe.!IJleHHO o6pa'l'HD>Cff 

K apaqy. Bee pa6011He, 31Hlmale Ha ~oao·nllHJU>HblX pa6orax, .llOJDICHhl 6&m. o6}"leHbl no 

nporpaMMe IexHHlleCKOro MHHHMyMa no CB~OBO-naHJlbHhlM pa6or8M. Heo6XOJl}IMO npoxo

i:ciiTb Me,JIOCMOTpbl He pexce l p83a B 6 Mee. Pa6011He, 3aHSIIhle Ha naiiKe nnaCT!"HOK H3 TBePAb!X 

cnnaBOB, o6ecnellHBll10ICll 6pe3eHTOBOH cn~OAeJKACIH, BblXOAHl'b B KOropoH 38 fipe,Jtenbl 

}"laCTKa 38npern&erCll. n11na, 3aHlll'bl'.e Ha filllllbHhlX pa6orax, J:IOJDICHhl co6moi:larh npaaHJill 

nHllHOH rHrHeHhl: nepe.11 npHeMOM IlHlqH r~renbHO MhlTb pfKH, JUIIIO, 'lllc:rHrb 3y61>1 H npono

JiaCKHBaTb por, 11e npHHHMa?b IIHIIzy a noM~, r.11e BenHCb IQlllJibHl.le pa60Ibl, eJKe&e

J:lenbHO CTHp8Ib cneQOJ:leJICJ:IY H He Xp8HHib ee BMecre c JIH'lHblMH BelUBMH, HMeBBTb pecnHpa· 

rop a noMemeHHH, ri:1e npoBOJ:lllTCll ~oao-nasun.Hble pa60Ibl. IloMeme&He i:10JDKH0 6h!Tlo 

06opyi:10BaHO Bb!IlDKHOH BeHTHJillUHeH. Pa6011He Mecta J:IOJDICHhl 6hl?b CHa6:aceHhl MeCTHhlMH 

OICOCBMH, pacnono)l{eHHblMH TaKHM o6pa30M, llI06bl OICBCblBaeMl>le r83bl npOXOJ:IHJIH B cropoHe 

or ronoBb1 pa6oqero. Bxoi:1 B nOMeme&He, r,Qe Be,Q}'ICll CBHHQOBO-nallJibHble pa6orhl, noeto

poHHHM JUIIIBM CTpOro BocnpemeH. 

IlpH rpaaneHHH KHCJIOiaMH Heo6XOJ:IHMO pa6orafb B 38l10ll'HblX OllKIX. IlpHl'OTOBJieHHe 

cPJIIOCOB, tpaBHJlbHblX paCTBOPOB, p8368BJieHHe KHCJIOI Heo6XOJ:IHMO BecTH, CTporo co6JIIO,IUIJl 

IexHOnorHlleCK}'lO nocne,JIOBaTenbHOCTb, cornaCHO HHC?py~. 06ll38TenbHO BJIHBaTb KHcnory 

B BOJ:IY, a He Hao6opor. 

no OKOHllaHHH BCCX pa6or Ha 3aTOllHOM yqaCTKe Heo6xO,JIHMO o6ectOllHib o6opyAOBIHHe, 

y6pa?b H npHBectH B nopll,QOK CBOe P,a6oqee MecTO, CJ:1enan. Heo6xoi:tHMhle 3anHCH B CMeHHOM 

(pa6olleM) )l(ypHaJie, coo6uum. MaCTepy (Ha~HHKY Qexa) H CBoeMy CM~Y o scex 

HeAOCTarKax, HeHcnpaaHOCT.!lx, H'MeaWHX Mecto a npoQecce pa60Ibl, npHH.!ITb JIYW· 

4. IlOilfOTOBKA JlPEBECHOfO ChIPbSI K JIYII(EHlilO 

.UJI.11 npOH3BOJ:ICTBa cPaHepHOH npo~ l'icnollb3}'10T J:IPeBeCHHY p83nHllHblX nopo.i:1, 

JIHCTBeHHblX H XBOHHblx. HaH60JlbWee npHMeHeHHe non}"lHJill J:IPeBecHHll 6epe3bl, KOIOpl.!I 

xapaKrepH3yerCll Bb!COKOH MexllHH'IeCKoH npOllHOCiblO, HMeer OJ:IHOPOJ:IHoe CTpOeHHe, cpei:IHJOJO 

nnoTHOC?b H raepi:10Cib, xopowo cyWHICll, CKneHBaerCll H 06pa6aT1>1BaerCS1 pe3aHHeM. 

Cb!pi.e nOCTYnaer Ha cPaHepHble 38B0Abl B Kp.!1'1Cax H qypaKax. nHHeiiHble P83Mepbl H 

KallecrBO coprHMeHTOB J:IOJDKHbl COOTBeICTBOB8Tb rpe60BIHHllM fOCT 9462-71 "necoMarepHaJibl 

KpyrJlhle JIHCTBeHHblX nopo.11" H fOCT 9463-72 "necoMatepHaJibl KpyrJlhle XBOHHblx nopo.11" • 

.UonyCTHMblli MHHHManbHl>lH i:IHBMerp Cb!P1>.11 JIHCTBeHHhlX riopoi:1 l6 CM (no aepXHeMf orpy6y), 

XBOHHblx nopoi:1 - 18 CM. CtaHJ:iaprHble AJIHHbl llypaKOB 1,3; 1,6; 1,91; 2,23; 2,54 M, J:IJIHHa 

Kp.!l:aceH KparHa AJIHHe qypaKOB • 

.UOCTBBKI Cblpb.!1 Ha cPaHepHble 3aBOAbl (KOM6HHaihl) ocyiuecIBJl.!leICll 8BTOM06HJlbHblM, 
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JKeneaHO,QOpolltHlolM H BO,ll;lllolM tpUICOOptOM. TexJDAec:KHe ,lllHHhle HeKO!OpbCC BH,QOB tpaHC-

110prllWX cpe,QC'l'B JKenemo.iiopolltHoro H asrowo6HJD.Horo tpllHl:nopra npe,QC'l:&BJieHDI B mn:epa· 

rype, a raKllte B rmme 11. 
Jlrui: Bl>II'pyaKH CbJPhff H3 rpaHCIIOptHhlX cpe.QC'l'B H H3 BO,Ilhl (CIUIBBHOe CblPhe), a raKllte 

w:ra6eneBAIUUI cwphfl aa CKJill.Qe cl>aaepaoro 38BO,Qa npHMewuot pll3JIHtDIDle rpyao110,tn.eMJUi1e 

MllWHHhl H MeXllJIH3MW: ne6e,QKH, uemwe KOHBellep1o1, Kp8Hhl H JlP• TexJDAec:KHe xapaK:repHC

THKH HeKo:rOplolX MexaHH:IMOB (KpaHOB) Jl8Hhl HHllte 11PH paccMOtpeHHH 011epBUHH rH,Qpo:repMH· 

qec:Koii o6pa60TKH.cwphfl. 

Ha CKJUl,llaX, KaK np&BHJio, opr8HH3yercR xpaaeHHe cwphR, qro JIBJUlercR oqeHh BBlltHOii 

pecypcoc6eper1110iueft Ol1epBUHeii. 

Ilo,Qp06Hhle CBe,lleHHR o cl>aaepaow wp1ie, CKJl8JlCKHX pa6o:rax, cnoco6ax xpaaeHHR CblPhfl 

Jl8Hhl B coome:rC'l'B}'lOiueii nH:repa:rype ['1 !le, 111, 11, t9,.H]. 

fH,Qpo:repMHqec:KaJt o6pa6o:rKa cwphR 311KJDOq&ftCJI B B03,QeiiC'l'BHH Ha KplVKH, qypaKH HnH 

B8JN8CJol aarpe:roii lltH,QKOC'l:H (BOJllol) HnH napa Ami noBh!WeHHR teM11epa:ryp1o1, a B aeico:rophlX 

CJl)'1W1X H BJWltJIOC'l:H JlPeBecHHhl. llelih rH,Qpo:repMJ111ec:Koii (rennoBOii) o6pa6o:rKH - Dpll,Jlll· 

HHe .iipeBeCHHe MaKCHManhHOii llJUICTH'DIOC'l:H, aeo6xo.QHMoii AJUI 11onyqeHHR rJta.QKoro, nno:r

aoro H 11po1111oro w110Ha. B1o1c0Ku rewnepa:rypa noBHWae:r nnBC'l:H'IHOC'l:h ,QpeBec:HHhl B 6on11· 

weii CtelleHH, qew Bh!COKM Bn&lltHOcn.. Coqe:raHHe teMneparyp1o1 H BnllJICHOC'l:H ,qaer H8.HJI}"llllHe 

peaymrUJ.1 HllMeHemul nnact'HqaOC'J:H JlPeBecHHhl. TaK KaK 110Bh!WeHHe Bn&lltHOC'l:H ,qpeBeCHJ11o1 

llpOC'l:hIM BlolMB'lllBBHHeM :rpe6yer ,wIHTenhHOro . BpeMeHH, B llp0H3BO.QC'l'Be WllOH8 PeKOMeH· 

,qyerc11 npHMewm. ,qpeBeCHHy c BJWKHocn.IO 6JIH3Koii K Bn&lltHOCTH csexcecpy6neHHoro .iiepe

BL B 11poH3BO.QC'l:BeHIWX ycnoBHJtX llJI8CTHqJfOC'J:1' JlPeBec:Hlllol 110Bhllll8lOT B OCllOBHOM 38 cqe:r 

ysenHqeHHR ee :reM11epa:ryp1o1. 

BeJIH1D1Ha Heo6XO.QHMOii llJI8CTHqJfQC1'H AJUI KalltJlOii OT,QenhHOii 11opo,Ilhl Onpe,tleJUlercR 

:rewneparypoii .iipeeecHHhl npH ee BnucaoCTH He Meaee 30 _%, coo:rBe:rC'l'B}'lO~eii AJUI 6omWHH· 

C'l'BB llOPO.ll fOqKe H~ BOnOKOH. Jirui: ,QpeBeCHHhl MMKHX nHCTBeHHhlX nopo,Q OmH· 

ManhHBJt llJUICTH'DIOC'l:h ,QpeBeCHHhl .QOCTHrBercR llpH rewnepa:rype 20 ••• 35 ·c. XBOiiHhlx 110PO.ll 

- 11pH teMllepa:rype 40 ••• SO •c. C yqe:roM sroro BJ.16Hpae:rCR H rewnepa:rypa area:ra 11porpeaa: 

OHB ,QOJDKHa 61olth 110 KpaiiHeii Mepe Has ••• 10 ·c BlolWe }'Kll38HllhlX 3H8~ 

Pf!'1l:UM&1 zu"porepMu11ecrcoa o6pa6oncu. PUnHqw:r JKec:tKHe a MJtrKHe pelltHMlol rH,QpO

:repMaqecKoii o6pa6o:rKH cl>aaepaoro wphR. no JK e c r Ko My p e lit HM y CbJPne nporpeBllJOt B 

BO.Qe, HMelO~ rewnepa:rypy B 2 ••• 3 P838 Bhlllle OmHManhHOii teM1Jepa:ryp1o1, Heo6XO,QHMoii 

AJUI JI}'UlellHJt qypBKL T .e. :reMDepa:rypa BO,Qlol 11pH lltecrKOM peJKHMe .QonlltHB 151olth He MeHee 

.60 ••• 90 ·c. Jirui: 110BhlWeHHJI PBBHOMepHOC1'H nporpeaa 110 BCeMY cetieHHIO COprHMeHTOB 110 

lltecrKOMy peXtHMy o6Jt38TenhHhl HX 110.QCOprHpOBKB 110 ,QH&MetpBM C rp8JlBLIHeii B K8JK,QOii 

rpynne JlH&MetpOB 4 ••• S CM H 11ocne.QY10~ OXn&llt,QeHHe (BJ.1n8'KHllBHHe) cop:rHMearoB, 

Heo6XO,QHM08 AJU1 BJ.IP8BllHB8HIUI teMIJepatyplol. 
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IIo M.llfKOMY pelltHMy Kp.lllltH llJJH 'l}'PIKH nporpeauo:r B BO,l:le, HMeiolld teMIIe

parypy BB llWllle olltllMIJIWIOA ramepuypw, H906XO,QHMOH ,l:l1U! nymeHH.11. B s:row cnyqae 

~lll,eB BWJD:HBaBHe COpno.ceHtOB He tpeCiyerca. IlpH YBemAeHHH ,nmnem.HOCtH 

o6pafionas cienem. BBPIBBOMBPBOCtH nporpeaa no c:nemuo copmMeHMB ywem.waerc.11. 

IIonowy ~ B08MOEHOC'D> ywen•nemui IDICJll rpynn JIH8Me!POB. Tmc, 6epesoswe 

qypllCH (Kp.lllltH) JIHAMmpOM 16 ••• 36 CM MOJICHO paccoptllpOBln. Ha ,J:IBe rpynnw ,llHIMerpoM AO 

32 CM H CBWWe 32 CM; COCHOBOe cwpJoe - tlKlltB Ha ,J:IBe rpyJlllW JIH8Me!POM AO 38 CM H CBWlile 

38 CM, I CWPM1 Ha J:lPBlleCllllW ~ - Ha tpH rpynnw JIH8MnPOM AO 28 CM, 29 ••• 38 CM 

H CBWllJB 38 CM. 

IlpOAOnlltHtBn•BOC:U. fHApo:repMH'IBCKOA o6pa6otKH qypaKOB MOJl[JIO onpe

Aemm. DO tl>opwyne 

't - 'tHCX~1AtoAnAK • 

fAB 'tHCX - HCXO,igll.ll Dp0,ll01DltlnellWIOCtlo :remIOBOA o6pa60tKH 6epesoswx OKOpellHWX cop

'lllMelltOB opu BJ1Ut110C1H JIPeBeCHBW W • 100 %, m~oii teMIIepa:rype t0 • -30 ~c. ycnos

BOA DnOtBOCtH Pycn • 500 Kr/M3, .llHaMetpB KlpaBAIUll d • 0,08 w; Aw - K08W4>HQHem, J'IH" 

nmam~ BJDU11111B BJWKBOCD1 APUBCHHWi At0 - Koa4>4>HQHBB:r, }"IHtWBllO~ BJIH.11BHe 

HAWoH nMDBparypi.t JIPeBBCHBWi Au - 1t084>4>HQHem, }"IHtWBllOuudi BJlll.llBHB nopoAW 

JIPeBeCHBWi AK - Koatl>tl>HQHem, }"Ul1'WBllDuudi BJ1HS1B11B toJlUUIHW cno.11 Kopw • 

.I1nll ODpeABJlBBH.11 't HCX B HBHCHM0CrH or :rewnepa:rypw BOAW, 38,QIHBOH teMIIepa:ryp1i1 

nporpeBI .JIPBBBCHllW, JIHAMmpl nporpeBleMWX COp:rHMBBtOB llOm.3}'lOtC.ll CllBUIWDoBhlMH 

~ fffl: 3Ha'IBBll.ll Koa4>4>HQHeH:rOB Aw, Ato• A0 , AK pllCC1DltWBllO:r HnH onpe.t1eruuo:r 
. DO rpatl>HKIM fff:). . 

3Bl'IBBll.ll npo~ l"H,llpO'repMH'IBCKOii o6pa60tKH 6epesosoii H OAXOBOH 

~ npH !eMIJBPuype BOllW 25 ••• 40 "C (M.llrKHA P8Jl[JIM) npHBe,qeBW BHllte. 

JIHaMe:rp COp:rHMeml, CM •••••••• , ••••• 

Dpo~ nporpeaa, 'I, DPH Ha'll

m.aoA nwnepa:rype COprHMeBra, "C: 
AO -10, ••••••••• • •• • • • • • • • • • • 
-11 ••• -20 ••••••••••••••••••• 
-21 .•. -30 .•.•.........•..... 
-31 ••. -40 .•.....•.••..•....• 

lbraMerp COprHMeBrl, CM • • • • • • • • • • • • • • 

D~ nporpesa, "· DpHHA'll

JIWIOI tBMDePltYPB COprHMeBra, "C: 
A0-10 ••••••••••••••••••••••• 
-1~ ... -20 .................. . 
-21 ... -30 ...•...•.•.••....•• 
-31 ••• --40 ••••••••••••••••••• 

Jio 16 

4,5 
6 
7 
8 
29 ••• 32 

18 
24 
28 
32 

17 ••• 20 

7 
10 
11 
12 

33 ••• 36 

23 
30 
35 
40 

21. •• 24 25 ••• 28 

10 14 
14 18 
16 21 
18 24 

37 ••• 40 

28 

38 
44 
50 
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rem.HOCTH fH,qpOTepMIAeCKOH o6pa60TKH 6epeaoBOH H OJILXOBOH AJ>eBecHHbl npH reMIIeparype 
BO,qw 40 ••• 50 ~C. 

,JlHaMerp COpnweHTOB, CM •• , , • • • • ,llo 20 21 , , • 25 26 ••• 30 31. •• 35 36 H 6onee 
IlpO,llOJDICHTem.Hoctl> nporpesa, 'I • • • 1,0 2,0 3,5 5,0 7-8 

IlpH rH,qpOTepMH11eCKOH 06pa60n<e 6epesosofi (om.xosofi) .iu>esecwn.i npH rewneparype 

BO,qlol 75 ••• 85 ·c (3tecnodi pel!UIM) peKOM~WI CJle,Q)'IOUUle 3Hl'QeHHll llpO,llOJDIQlreJD,• 

HOCTH nporpesa, 'I, npH pUJlHIUIOH Hl'QIJD.HoH TeMIIeparype COprHMeBTOB, °C. 

,IIHaMerp COptHMelltl, CM • , • • • • , • • ,llo 20 21. •• 25 26 ••• 30 31. •• 35 CB&IWe 36 
fipo,llOJmHTem.Hoctl> nporpesa npH 

Hl'llJILBOH reMJieparype coptHMeBTa, 
•c: 

BWWe 0 ................. 1,0 2,0 3,5 5,0 7 ••• 8 
0 ••• -10 •••••••••••••••• 1,5 3,0 5,0 7,0 8 ••• 10 
-11 ••• -20 •••••••••••••• 2,0 3,5 6,0 8,5 9 ••• 11 
-21 ••• -30 •••••••••••••• 2,5 4,5 7,0 10,0 11 ••• 13 
-31 H llHllte • , , , •••••••• , • 3,0 6,0 8,0 12,0 14 ••• 16 

nocne npoBe,llellHll rH,qpOTepMll'lecKoii o6pa60TKH no :MCecTKOMY peJKHMY peKOMeH.tlyerCM 

BWJUtHB1HHe coptHMeBTOB s noMeI.qeHHH npH reMIIeparype 20 ••• 25 •c s retielDle 1 ••• 3 11 ,110 

no,111'111 HX HI ny~elDle. 

IlpH nporpese COCHOBOH H JJHCmeHHH'QHOH AJ>eBecHHbl HCIIOJib3}'IOT sop;y, Harperyio ,110 

teMneplryp!ol He MeHee 45 • • • so ·c ,llJIH 06ecne11eHHJ1 Heo6X0,11HMOH nJJllCTHQHOCTH, a CJie.QOBI· 

rem.so, H HeOOXO,llHMoH npo'IHOCTH WIIOHI, ocolieHHO WIIOHI llOB&IllleHHOH ro~ (2,5 MM H 

6onee). 3aa'leHHll llpO,llOJDtUnelll>HOCTH nporpesa COCHOBoro H JJHCmeHJIHTUIOfO Cb!pbll npHBe

,lleHW llHllte. 

Tpe6yefCll yro'IHH?b pelltHMlol rH,qpOTepMH'lecKOH o6pa60TKH AJ>eBec:HHhl JIHCTBeHJIHJ.lDI, 

oco6emlo ,llJIH paHOHOB C XOJJO,llHOH 3HMOH, 

MReKua peJKUM o6pa6orKu (reMneparypa e0Clb1 4S • •• 50 °C) 

,JlHaMmp COp!HMGTI, CM • • • • • • • • • • • • , •• .llo25 26 ... 35 36 ••• 45 46 ••• 60 

fipo,llOJIJKll'leJlbJI nporpesa, 'I, npH Hl'llJlb• 
d rea.meparype copnwema, •c: 

BWIIIe 0 • .•• , ••.. , •••. , , •• , , •• , , 10 20 32 60 

0 ••• -10 ...................... 16 30 50 80 

-11. •• -20 .................... 17 34 56 98 

-21. •• -30 .................... 19 39 65 116 
-31 H llllae, , , , , , • , , , , •••• , , • , •• 22 46 82 130 

)Kecnc_ua peJICUM (reMneparypa eoow 75 • •• 80 °C) 

.llHIMerp COpn!MeBTI, CM. • • .llo 20 21 •• • 25 26 • , • 30 31. •• 35 36 H 6onee 
IlpO,llOJDIUIJeJlltJIOC?b nporpe-
BI, 'I, npH Hl'llJILBOA teMne-

parype COp!HMellTI, °C: 
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Bhlllle 0 ••••••••• , •• 2 ••• 2,5 3 ••• 3,5 3,5 ••• 6,0 6,0 ••• 9,0 9,0 ••• 11,0 
0 ••• -10 •••••••••• 2,5 5,0 7,0 10,0 12,0 ••• 14,0 
-11 ••• -20 •••••••• 3,0 6,0 8,0 12,0 14,0 ••• 16,0 
-21 ••• -3o .....•.• 4,0 7,5 9,5 15,0 18,0 ••• 19,0 
-31 H HHJJte • , , , • • • • 5,0 8,0 12,0 18,0 20,0 ••• 24,0 

llrul npeJ!orBp~ BOllHHKHOBeHHSI H P83BHTHll rp~ H8 ropuax COpmMeHTOB B 

pe:iym.tare 6om.woro nepena,ua B 3HMHee BpeMJI reMIIeparyp Hapy'1Ul0ro B03,1zyX1 H :reMIJepa

ryphI BO,llhl B 6acceiHe npOBOJIHTI> renJIOB}'IO o6pa6cmcy no crynelNUh!M pexcHMIM! npeJIBa

pH?em.Hoe orr&HB&BHe JIPEIBEICHHhI npH reMIIeparype BO,llhl 30 ••• 40 •c, a 31rew ee HarpeB npH 

:reMIIeparype BO,llhl 70 ••• 75 ·c. 
llrul YJO'DleHIUI npo.nOJDKHrem.HOCTH rll,lij)orepMHllecKOH o6pa6orKH ChIPWI XBOiiHhlx 

nopo.n B 31BHCHMOCTH or cnoco6a .nocrllBKH H xpaHeHHll .npeseCmu.I UHHH~ peKOMell,llYer 

nom.sosan.cR nonpaso1UlhIMH Koa¢!¢JHIU1em11MH KAH Kr Tor.na ¢l1K:rH1;1ecK}'IO np9.noJDKH• 

rem.Hoen. nporpesa, q, onpeJ1eruuor no ¢iopwyne 

r.ne Ti - ra6nH11Hoe 3H&'leHHe npo.noJDKmem,HOCTH rll,lij)orepMH'lecKOii o6pa6orKH, q; Kn -

K03¢!¢lHIUleHr nopo.llhl .npeBeCHHhI (.J1Jl$l COCHhI, enH,_ Ke.npa Kn a 1,0, .J1JlH nHcrBellHHUbl Kn• 

= 1,2); KA - Kos¢!¢iHUHem, yqHrhIBllOuudi cnoco6 .nocrllBKH ChIPl>.11 (.J1JlH CllJJIBJIOro ChIPWI 

KA .. 1,0, .nn.R ChIPWI, .nocrllBJllleMoro no J1CeneSHoii .nopore, KA = 1,2); Kx - Kos¢!¢JHUHem:, 

)'QHthIB&Ouum cnoco6 xp&HeHIUI .npeBeCHHhl (.J1JlH .noJIC.lleBIHH.ll H so.11Horo xp&HeHH.R K x .. 1,0, 
.lln.11BJiar03alllHrHhIX38Ml30K Kx = 1,2, .nn.R nnorHoii }'KJil,llKH HI cpoK 6onee 2 wee K x • 1,4). 

Co6mo.neHHe pelKHMOB H KaQllcTBI fll,lij)orepMHQecKOH o6pa60?KH ChIPl>.ll .llOJJlltHO peryngp

HO KOHrpOnHpOBUl>Cll. IlposepKe no.nneJ1C&r cne.nyio~e napawerphl: nopo.na, JPD1H8, .llHIMerp 

qyp&Kos (Kp.11J1Ceii); peJICHM rll,lij)orepMHllecKOii o6pa6orKH; K&qecmo nporpesa copnwe11ros, 

HX reMlleparypa. 

Ilopo.ny .llpeBecHllhl, ,ttllHHy H ,tlHllMerp qyplKOB npoBep.RIOT BH3Y&nl>HO H c noMOUU.JO 

MetlJIJlHllecKOH pynerKH (fOCT 7502--80). KoHrponJO no.J1BePrlJOT napnuo copnwem:os, 

npeJiHa3HatieHHblX .l1M 31I'PY3KH B 0.llllY C~ 6acceiHa. JlHaMerp H3MeplDl1' B BepXHeM 

orpy6e B .llBYX B3IJl¥HO nepneH,tlHKynllpHhIX H&np&BneHHllX H ycrlHIBJIHBam cpe.!lllee apH¢l

MerHQec:Koe 3H&'lellHe. Jimury H .J1H8Merp H3Mep.R!Or c JOQBocrl>IO .no 0,5 CM. 

llrul KOHrpOJUI PelKHM8 rll,lij)orepMHllecKOH o6pa60TKH HCIIO.llb3}'10t creKJUlllHhle rexJUNec

KHe repwowerphl (rOCT 2823-73) H weicrpHQecKHe Q8ChI (fOCT 22527-77). nocne 3arpy3KH 

CeKUHH 6acceAHI qyplKIMH (KpSVKaMH) 3&Mep.RJOr repMOeparypy BO.llhl 6acceAH8 H H1pyJ1CJ1oro 

B03.J1Yxa, OnpeJ1eruuor npo.nonJICH:rem.Hocn. 3arpy3KH, rll,lij)orepMHllecKOii o6pa60TKH H BWnlt' 

lKHBllHIU1 COpmMeHIOB nepe.n ~eM. Teuneparypy BO,llhl o6hl'mo H3Mep.lllOT B uaqane, 

c:epe,qHHe H KOBlle rll,lij)orepMHQecKOH o6pa6orKH, reMIIeparypy HIPYJICHOrO B03.J1YX8 - 1 pu aa 

BCe Bpetd.11 KOHrpOJUI. 

Kaqecrao nporpesa copnwmnos, pacnpe.neneHHe H paBHOMepHocn. reMIIeparyphI no 

celleHHIO MOJICJIO onpe.nenHri. BH3Y&ni.HO no lWIHQHJO roptiOBhIX rpeuum HI qyp&Ke (Kp.IDlte), 
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IWJHIUll) wepoxoBllOCl'd, -~. BOpc:HCtOCnl H MIDHCIOC1'H Ba llOaepXBOCD lUIJOBa, DO 

IJIIOTHOCftl lllllOHL Jle4>eicrw rH,qpOTepMJmlCICOli o6pa6onur BJIRJllOT Ha !Cltiee:TBO nyiqemui H 

Ka'lecTBO lllllOHa. 

Bee peaym.mw Komponll pexHMOB ~ o6peficmcH ClilPWI aeo6xo,tu1Mo' 

4>HKCHpOBan B CD•'IH1 ""BOV ~Ballll H IJPHBHMm Mephl IJO fC?pllH8BlllO Bapymemdi f9XBO" 

norHH. 

06opyooeaHue u ycrpoikrea dtul eudporepMu11eC1Coa o6pa6oncu !PaHepHoeo cwpu (Kpa· 

lUA, qypaKOB). r~ o6pa6cmcy ,qpeaecHllW IJPOBO,iim B pll3JIH'lllWX 6acceAHax C 

npHMeBeBHeM coomercmymU'IHX Cpe,tlC!B Mexallll3IQHll Wiii aarpy3KH H BWl'PY3KH copno.rea

IOB. Cfll'eCDyer BecltOIDtKO sapaunos oprlJlll3IIlim pa6on.I 11J1B ~ o6pa-

6orKe 4>asepBOl'O cwpWI: 1. B BlpoqBlolX 6accebax C MOIOllHlllMH, pJ'DIOli aarpy3KOA H aw

rpy3KoA 'lfPIKOB IUDS C MeXIBll'l9CIQIM npHBOJIOM MOIOBHJI. 2. B MexaBH311POBIBBWX sapoq
llWC 6acceliBax IJPOXO,llHorO nma c ~emlhlMH HJD'I rpOCOBlalMH yetpoACTBaMH .JIJUI 11epew~ 

llHll COpUIMemOB. 3. B 6accebax 31Kpwzol'O nma (c KplollllKIMll) c aarpy3l<:oli H m.irpy31<:0A 

COpnlMell%0B B IJ}"llCIX C IJOMOIIll>X> Kpas-6anKH HJDI MOCIOBOl'O KPIBL 4. B liacceihwt C aarpy:t

KOI! H swrpy3Koli COprHMeBIOB B Komeibrepax C llOMOllll>JO MOCIOllOl'O Kpasa. 5. B liacceihwt 

ontpiilTOl'O 'DllJI Ba reppnopHH C1CJI1Ji1 CWpwl C 311l'py3KOii H swrpy3KOA COprHMelm)B B IJf'I" 

Kax IUDS rpeA4>ePc1w c DOMOIIll>IO KOHCOm.Bo-K03110BhlX HJD'I 6aweBBhlX KpaBOB. 

Ilepm.dl BapHam xapaKrep113yercR HHaKHM ypoBHeM MllXllJDl38UHH H nDKenwMH ycno

BHJWH rpy,qa, nosrciwy OH DO'l!H He IJPHMewlercff. BropoA BIPHIBT He IJOJI}"IHJI Hl,QellCHoro 

KOHC?p}'KDQIBOl'O pewelllUl H nonowy tlKllte Ba ltpoHmo,qcme Be BBtW>.Rercs. 

Ctenem. ~ H colimo.QeHHe ycnoBHA oxpasw rpy,qa H teXHHKH 6eaonacHocm 
m.nue y nocne,qHHX rpex cnocolios. Ilporpes B ·otKpi.m.rx 6acceAHax no WI!'~ pBZHMaw 

oliecDRHBaet lionee Klteemellll}'IO nrnnosym o6palionty H, cne,qosaten11BO, l5onee B111COKOe 

qqecmo JlfII'llHorO WIIOHL Jlnl1 DOBlolWeBIUI ero 34>ct>eimmsocm Heo6XO,QHMO 311l'PY3KY 

coptHMell'fOB H HX swrpy3Ky IIpoHaB0,1'lH1I 8 nyqK4X H rpeA4>ePaMH- Kpowe roro, CJJe,qyet 

IJOrpy:acan. Bell) MllCcy COpnlMell%0B B BO,Qf, t.e. 3atOIJJllm> HX, a nKJl(e 31KPDIBUlo BO,llBOe 

aepKaJIO liecceba ~ KplollllKIMll .JIJUI ywem.memm nmep• telJIIL 

Jlnl1 aarpf3KH H m.irpy3KH cwpu 1JPH · te111IoaoA o6palionte npHMeHJDDr p1WJH1D1oe 

rpy30IJO,ll'lteMllOe o6opy,qoBaBHe. TaK, .JIJUI o6cnylKJllllllHll 6acceAHoa UKpwzoro nma npHMe

BlllDt Kpas-tianKH H MOCIOBWe KpaBW KM-20, KM-30, KM-8, KM-1~. 

Jlnl1 o6c:nyxJmaBHR 6accebos oncpz.noro nma HaHl5onee 34>4>eKnmso npHMeHeBHe 

KOBCOm.Bo-K03JJOBhlX KKC-10 H KCK-3M21i H 6awemu.oc KB-572 H 6KCM·l4M Kpasoa, CHll6-
lll'.fJllHWX rpeli4>ePBWMH 31XBUIMIL IlpH pa6ore Kpasa KKC-10 PeKOMeH.llfewl npHMelUID> se 

rpeA4>ep, a neconorpys'IHK KKJI-16. 

TexHu'leCICue xapaKrepucruKu KpaH-6a.nKu u MocroeblX KpaHoe 

KM-20 
rpysolJOJn>eMHocn., KH. • • • • 200 
Bwccna IJO.lfM!MA rpysa, w • • • 12 
Ilponer, M • • • • • • • • • • • • • • 31,5 

KM·30 
300 
12 
34,S 

KM-8 
BO 
30 
31,5 

KM-12,5 
125 
30 
31,S 

Kp~IUIKI 

Jlo SO 
10 
Jlo 17 



CKOpOCn> no~ rpyaa, 
M/c ••••••• • .•••••••••• • 0,1 ••• 0,16 
CKopoc:n.~ 

rpyaoaoi nneJIOOI, M/c ••••• 
CKopocn. nepe.iiaHlltfJlllUI 

KpUll, M/c. • •• • .. • .. • •. • 

0,66 

1,3 

ICKC-10 
fpyaono,in.eMHoc:n., KH ••••••••••• 100 
Bwccna no~ rpyaa, w •••••••••• 10 
CKopocn. DO.ineMI rpyaa, M/c •• , • • • • 0,20 
CKopocn. nepe.iiaHllteHIUI Kpaeoaoi 
tenellCICH, M/c • • • • • • • • • • • • • • • • • • 0,67 
CKopoc:n.llepe.tgSHlltel Kpasa, M/c • • 0,60 
.I1mma cipem.i, M • • • • • • • • • • • • • • • • 
Bwner cipem.i, w • • • • • • • • • • • ••••• 
Ilponer weqy onopaw11, w •••••••• 32 
BhlJier KpJOKa HI KOBCOJDI, M ••••••• 8,5; 1,5 
y C'llHOBJieHBllJI M~. KB'I' •••••• 42 
Macca, r • ••••••••.•••••••••••• 41,4 

Tex11u11ecKue xapa1<repucru1<u zpeQ,Pepoe 

nT-99 
IlnOUWll> 3eB8 npH COMKBJ"l'WX Q8JDOC-

!JIX, w2 • ••••••••••••••••••••••• 1,5 ... 1,85 
061.ew natDtH npH AJIHB8 COpnlM8RtOB 

6,5 M, M 3 ••• • • • • • • ••••••• • • • •• • 8,5 
Macca, Kr •••••••••••••••••••••• 1925 

KCK·3M25 
300 
18; 14 
0,12 

0,46 
0,62 

42 
16; 12 
n,5 
99,1 

BMf•SA 

1,2 

7 
1320 

Jio 0,13 

0,8 ... 1,3 

Ks-572 5KCM·14M 
63 ... 100 s 
13,5 13,8 
0,33-0,66 o,s 

0,42 0,54 
0,50 0,40 
30; 3S 30 
3-35 3,S-30 

94 44,7 
56 44 

MJ1TH•2CMI BMf•lOM 

4,46 2 

18 1(/ 
6300 1820 

TexHHK.C>-3KOBOMH'MICKHe nOIClllUeJIH HeKO'l'Opwx cnoco6oa rH,llpO'l'8pM1M1CKoi o6pa-

60'l'KH HI npe.QJJpHSITHH, nepepa61'1'h1Bll011'11M 125 rwc. w3 cwp1o11 B ro.11,~IBJlllBhl a Ta6n. 10. 
06opy,110B1BHe H ycrpolicma ,llJUI l'HJIPOf8PMHUCKOi o6pa6cmas cwploll BeOOXO,llHMO npo

BepJl'l'b He peJKe 1 pua B !eQ8BJle 6 wee. IlpoaepKe DO,llJlUtU cne,!(}'10~ OCHOBBble OOMK!W H 

napawerpw: o6mee COC'l'OBBH8 6acceiHa JIJUI rH,lWO'l'ePMJAec:KOii o6pa6cmas; HCnpaBHoc:n. H 

cocroaHHe napo- H BO,llODO,llBOJllW'5IX CHC'leM, TPY6onpoao,11oa, KpaHOB, B8ID'Hlleii, MIBOMer

poa, BO,llOMepOB H t,JI.; COC'l'OfDIH8 H HCnplBBOCDI cnyCKBoro omepc:nm; COC'IOJDIH8 TPOCOB, 

ueneii, Kapa6HHOB, 311110poB, KOH'l'eiiHepoB H ,llpyrHX MexaHHllMOB ,llJUI iS>opMHpOBllBHJI Kpli• 

l!CeH (tiyplKOB) B nytDtH H 38DOJIH811Wl KOH'l'eiiHepoB, a B CJl}'1l88 npHMeHeHHli 6acceiiBOB c 

MO'l'OBHJIIMH - COC'IOSIHHe MO'l'OBHJJ. 

KOHTPOi.U. COC'l'OSIHHli o6opyJJ;OBIHHll HeOOXO,llHMO npOH3BOJJ;Hn npH cm:y'l'C'l'BHH BO,llW B 

6acceiiHe. IlpH 3'l'OM Kplil!CH (qyplKH) JJ;OJIEJDil 6i.m. DO.llHOC'l'WO BWl'PYlK8BbI H3 6acceiiBa. 

061®1! COC'IOSIHHe 6acceiiBa Onpe,lleJUllD'I' ocworpow, BO Bpewli KO'l'Oporo 4>JatcapymT B8JDllDl8 

(O'l'C)"ZC'l'BHe) HI C'l'eHKIX H JJ;Be 6acceiiaa BhIOOHH, CKOnoB, rp.113H. Heo6XOJJ;HMO perynitpHO 
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10. Tex11urco-111<0H0Mu11ecr<ue noK03are.nu zudporepMu11ecr<oa o6pa6orrcu cb1pu 

liacceiiB 3utpi:.m.di Oncpi:.m.di 3utpi:.m.di 6ac-
CMOTOBH- 6accefiH (c 6acceiiB** cefiH C KOH?ei· 
JJaMH* KpwwK8MH)* HepllMH** 

Tpe6yeuoe "1HC11o 6acceAHos 11 12 
llHcno o6c:nyllamu>~ pa6otmx, 26 19 20 16 
qen. 

Tpy.Jl03UParw Ha 1 M3 c:wpu, 0,38 0,27 0,29 0,23 
qen.-q 

PacxOJX 8JleKrpo&HeprHH HI 1 M3 1,3 1,S 3 4 
cwpu, KB1'"11 

Pacxo.ll zenna HI 1 u3 c:wpu, fKBJI 0,117 0,109 0,137 0,084 
Kamaam.swe BJIO)KeBHJI, 

n.u:.p.: 
no o6opy.llOBIHHIO 20 30 so 70 
no WHHllM H coopy:m:eHHJIM 63 70 80 97 
.acero 83 100 130 167 

Ce6ectoHMocn. o6pa6oncH 1 u3 1,32 1,lS 1,43 1,11 
c:wpu, p. 

* 06pa5arKa no :m:emtoMy pe:EHMy. 

** 06pa60TKa no Mlll'KOMY putHMy. 

3IUOJUIJn'll cueHHWii lltyplllll KOHtpOM, B KOTOpOM perHcrpMpyercs nepHO~OCTI> O'IHCtKH 

6acceibla or Hut11IUIHB6JotnerOCS1 uycopa H rp11sH. ,llnll 6acceAHos 31Kpb1Toro THna Heo6xo,llHMo 

npoBep.ll'llo HCnpBBBOCD> H IIJlOTHOCD> npHJlll'llllHJI KplalllleK. 

IlpH Kompone COCtOmlHll napo- H BO,llODO,ttBO~ CHCTeM Onpe,lleJilllOT HOPMIJlhH}'lO 

no.lllqy napa H BO,llW, ,ll1lll Qll'O OTKpblBalOT BellTHJIH HI coomercmyio~ napol!hlX H BO,llHhlX 

Mll'HCTplJJllX 6acceiiBa, npoaeplllOT HcnpBBBOCTI> KOHtpOJil>JIO-H3MepHT8JlhHWX r.pH6opoB. Coc

TOllHHe H HCnpaBBocn. crryCKHOro OTBepCTH!I npoBep.lllOT cnyCKOM orpa6oraHHofi BO,llW 'lepe3 

OTBO,llH)'JO rpy6>: HI .lllle 6acceliHa, a COCTOJUIHe MexaHHllMOJI ,ll1lll fliopMHpOBIHWI dy'IKOB Kpll· 

lltefi (qyputOB) H 31nOJDleHHll KOHreiblepoB - B npouecce pa60Tbl. IlpH HOM onpe,t1enmar 

HallH'IHe nospellt,lleHldi, HeHCnpBBBocreH, H3HOC tpOCOB, uenefi, Kapa6HHOB, 311TBOpoB H AP· 

CocTOllHHe MOTOllHJI npoaep.1110r no HllJDl1IHIO (orcyTCTBHIO) nonowOK, HSOruyrocreii HJIH nepe

KOCOB pe6ep Kpec'IOBHH H BIJJI. llen&IOT aro npH Me,lllleHHOM npOBOPl'IHlllHHH MOTOJIHJI, 

Cl,llHOBpeMeHllO np0B9PllXIT Jlll'Kocn. X()Jlll MOTOBHIIL 

Pesym.rarw KOHrpOJlll H BhlBO,llW Heo6XO,llHMO flJHKCHpOBln> B CDeuiwDtHOM lKypHIJle H 

npHHHMa Tb Mepw no ycrpaHeHHIO HeHCnpBBBoc:refi. 

/Ipaauna 6e3onaCHoa pa6on1 Ha onepa14URx no zudporepMu11ecrcoa 06pa6or1<e ,PaHepHozo 

cwp~. IlpH rH,llpotepMHtlecKOA o6pa6orKe ~ ueo6xo,llHMo crporo co6JDOAUh np&BHJUI 
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feXHHKH 6esonacHOCTH H Clle,tpm, aa HCDPIBHOCftlll MexaHHaMOB H orpUt,!llJO~ yctpoACD. 

3arpy3Ka H BWl'PY3KB COprHMeBtOB l'I 6acceAHw H H3 :mcc paapeuwo%Cfl Tom.KO MexaHHallpOBIH" 

HWM cnoco6ow c DOMOuiu> rpyaono,ll'MIMHWX ycrpoAcm H Cpe.qcD MBnOii M~ 

fiOAllHMUJ> H nepewe113n. KpJDKH (qypBKH) BpytmylO MOlltHO tom.KO DpH COl5JDo,JlellHH HOpM, 

yc:rBHOBJieHHWX ,lleiic:D}'IOUUIM 38KOHO;Qllrem.c:rBOM. IlpH HCDOm.3088HHH KpBHOBOl'O o6opyJIO" 

BaHH.ll He ,llODyCKllefCll HIXOE,tleHHe mo,llefi 8 30He 803MOlltHorO Dll,lleHHll rpyao:a (nytUtOB ,llpe" 

:aecHHlll, KollreAHepo:a H ,11p.) DpH 38Kpy3Ke HX 8 6acceb H swrpy3Ke H3 6acceba. B 30HY 

aar)>yllKH H BWl'PYllKH ,llpeBeCIUllil, Kpowe ctpOIUIJll>~OB H pa6o11H7HHK!O He ,JIOJDICeB 38XO

,lllln.. ,llrui miro ee orp~ CDeuHBJJbm.IMH, n~ H ~IIUDOI 

3H&KaMH: '"IlJ><>xo,11 ~!·, '"He croii no.11 ctpenoii!'", '"OII8CIWI aoH1!'" H ,11p. 

Ilepe.11 HB'llBJIOM pa6o'leii CMeHhl nepcoHBJI, o6cnyXCH:allD~ rpy3ono.Q1>eMHoe 06opy,11osa

HHe, nposep.11er HCIJPBBBoc:n. xo,11o:aoii H CHJIOBOii 'IBC'reii, ropMOSHWX yc:rpoiicm, cocro.11J1He 

6nOKOB, rpocos, KBHB!OB, ueneii, ctpODOB, 38X88rllhlX npHCUOC06nemdi, KplDKOB, DO.llKPBHO

:awx nyreii H f.,JI. 

Bacceiim.I WI.II rH,llpofepMH11ecKOii o6pa6orKH co scex cropOH ,llOJDICHhl 6i.m. or,11eneHH or 

norpy30'IHHX H P83rPY30'1HHX MOIIWlOK 6ap&ep1MH·neperopo,J1KBMH c npoeMBMH, ecnH 3%0 

Heo6xo,11HM0, WI.II aarpyllKH H BWl'PYllKH Kp.REeii (qypBKo:a). Kpowe roro, no :aceMy nepHMerpy 

6acceiiJn,i .llOJDIW&I 6i.m. o6HeceHH ClleuHIJI&m.IMH DepHJIBMH H3 rpy6 ,llHBMetpOM H8 MeHee 

so MM. ,llrui KOHrpOn.11 'l'eMllepuyphl BO,llhl B 6acceiiHe, perynHpOBIHH.ll renno:aoro pexawa 

rH,11porepMmiecKoii o6pa6orKH, HSMepeHH.11 ;QllBJieHH.11 napa Ha 06II:1eM naponpo:ao.11e H ,11pyrHX 

Kompon&HhlX onepauHii He06xoilHMo paapa6oran. BB.llUUIYID, pa6orocnoco6H}'IO CHCfeMY 

a:atoMal'fftlecKoro ynpa:aneHH.11 c .tlHC'rBHUHOHHhlM perynHpo:aaHHew. IlpH O'IHc:rKe 6acceiiHos H 

HX peMOHfe BO;Qll .llonlltHI 6i.m. ~ qypBKH BWl'PYJKeHH, BeHfHJDI HI naposoii H 80,llHOii 

M&rHCtpllJI.llX nepeKp&IThl. IlpH yctpBHeJDIH 311JIOMOB, HIDpHMep 8 6acceiiHax c MOTOBHnBMH, 

BO;Qll 8 HHX .llonlltHI {Ji.m. o6.ll38fel'l&HO OxnBJK,lleHB ,110 !eMDepuyphl 30 ·c. 3anpellllerC.ll 

HIXO~ HI KphlWKax 6accebo:a, XO,tlHf& no nytlKllM HJIH KOHfeiiHepw, aarpy)l(eHHhlM B 

6acceb. 

B Mec:rax DpOXO.lll UeDHhlX KoHBeiiepoB c KP.IVlCIMH (qypBKBMH) qepe3 creHhl 3,llaHH.11 HI 

,11pyrHe texuonormiecKHe onepBUHH .110JDKH&1 6:i.m. yC%pOeBhl cneuHBJI&HJ>1e rennoBhle 88Bechl c 

HHTeHCHBHoii no,11a11eii Harperoro B03JIYXL · EcnH rH,llpofepMHllecKa.11 o6pa6onca ChlP&.11 BhlDOn· 

H.llel'C.11 B DOMeIIUIHHH, ro B HeM Heo6XO.llHMO npe,tlyCMOTper& 3Wcl>eKTHBHYID Bhlf.llEH}'IO BemH· 

JI.llUHIO WI.II Y.118JleHH.11 napos snarH H DpeJlyripelK,lleHH.11 ryMBHoo6paaoBllHH.ll. 

4.2. OKOPKA KPIDICEA ('IYPAKOB} 

OnepauH.11 OKOpKH 38KJIIOQleTC.ll B y;qaneHHH c no:aepXHOC'rH Kp.REa (qypBKB) KOphl H 

ny6a. IlpH BHe,llpeHHH OKOPKH DOBhllllllIO%Cfl: cpoK cnyJK6hl JI)'lUHJDJlhlX H IIIDOHOCtpDran&m.tX 

HO)l(eii; npoHSBO,llHten&Hocn. c:raHKoB :a pe3yn&rare yMeB&meHH.11 311fP•r pa6011ero :apeweHH BB 

311MeHY HO)l(eii, KBQeC'rBO nonyqaeworo mnoaa; c:mataerC.11 ero croHMocr&; C03JI~ npe,!IDO

ChllIKH WI.II 6onee PBUHOHan&HOro H scl>cl>eKfHBHoro (KOMIIJieKCHOro) HCD0n&30BBHH.ll OfX0,1108, 
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nony1UaAIX npH ~ (111npHMep, wnou-pBIHHHlol 1JJISl IW'OIOBJJElllHll BhlCOKOKa'lec:T

BelDIWX JWe&eCllOC'l'PY:Ee'IHWX nnm, pe6poBOA HJJH KOM6HHHpOBIHBOA 4J&Hephl), a C&Moii 

KOphl - 1JJISl Hal'OIOBJJ811Hl1 Kl Hee npenapua IlMBK {Jxylimenei, Y.llo6pemdi, KOPMOBhlX 

Jloli&BOK 1JJISl CKora. IOMHBllhlX 6pHKmoB H ,qpyrHX tOBlpoB HIPO.llHOfO norpe6neHHH); 

COKpauaelCJI DpO,llOJDIQlteJlliBOCTI> rlfJUIOlepMH'leCKOA o6pa6orKH KpllllCeA H 'l}'PIKOB (B c:nyqae, 

ecnH OKOPKll npe.RWeCDye? aroA onep1WD1): ywem.waerc11 plCXO.ll renna H SHeprHH; ywem.

IWllOtCft 31COpeHHe H aarplWlemse 6acceiilloB, rpy,ll03UpUhl HI HX 'IHCTKY (B CJJy1WI, ecnH 

OKOPKll npeJlllleC'IByer onep~ fHJUIO'ePMH'leCKOii o6pa6orKH KpllllCeA H 'l}'PIKOB) • 

.I1M npoHllBO,llCrlll 4JmepsoA npo.ll)'KQHH B OCHOBBOM HCOOJIWyercR ,llpe8ec:HH8 6epew. 

EcnH XBOiiBhle KpllllCH (qyplKH), a r&K:Ee OCHHOBhle H om.xoBhle OKapHBIJOrca nenco H .llOC1'&· 

1'011HO Y.llOBne!BOpHreJlltHO HI 06hl'IHhlX OKOpO'IHhlX C1'8HKIX, TO Oepe,ll OKOpKOH 6epe30BhlX 

KpllllCeA (qyp&KOB) rpe6yerca npe,uapll1'ellWWl o6pa6orKa nepH4JepHiisoro cno1t ronniHHOH 

p&BBoii ronuome cnOJJ Kopw. T&Koii o6pa6orKoA, ocna6JI1110~ cuennemse Kopw c ,qpesecH· 

HOH, MO:S:eT 6h11'!1 rennosoe, BJIUCHOCTHOe HJlH YAIPHoe 803.lleiiCTBHe, nocne,llffee B CBOIO O'le

peJll> conpoBO]l(Jlle!Cll BhlJleneJU!eM tenJIOBOH 3HeprHH H OOBbIWeJU!eM rewneparypw. Ha npH· 

MeJUleMhlX B HICTO~ee BPeMll OKOpo'IHhlX C1'8HKIX HeB03MOJlCHO OKlpHBITb 6epe30Bble KpllllCH 

(qyplKH), oco6eBHo B 3HMHee BpeMll, 6e3 npe,igiapmem.HOH HX fH,llp01'epMH'leCKOH o6pa60TKH 

(BJWIOlocn. ny6ooro H KaM6HaJii.Horo cnoes .llO}DKHI 6h11'!1 se ueaee 3S-40 %, rewneparypa 

s ••. 10 °C). 

06.ll381'tlJIWlhl YCJIOBHllM BhlCOKOKl'leCDeBllOii OKOpKH 6epe30Bh1X COprHMeHTOB ltBnll• 

erca OJHWllPH1'tWoHoe ua,qpe31HHe cnOJJ Kopw sa BCB> ero rny6mry (.iio KW6Han&Horo cno1t) 

WHpHBoii, coomercD)'X>ld WHpHBe ne3Bllll KOpocHHMUenll, CKOpocTH pe38HHll. H CKOpocTH 

00,lll'IH npH OKOpKe. KopocHHMUemo OKOpo'llloro' cramca npQHUsa'lell He JlM cpe38llHll KOphl, 

a 1JJISl ee c,Q;HplHllll. Iloarowy neaHe KOpocHHM81'enll HMeer HeKO!Opoe 381')'IUiemse, BeJIH'IHBI 

KO!OporO 38BHCH1' OT OOpo.!lhl ,qpeBeCHHhl1 TeMI'lep&ryphl H BJWKBOCTH OKllpHB&eMhlX Kp1t:m:eii 

(qyp&Koa). Pl,llH)'c 38rynneBlUI ne3BHll MOJ!ter COCTIBJlll'lb 0,1 ••• 2 ww. Yron saro'IKH KOpOCHH· 

MUenll peKOMeJl.llYMCll SS ••• 60 °C. lllHpHB8 (Jlmma) ne3Bllll 40 ••• 48 ..... 

()qem, BUDIO peryJIHpOBlllHe CHJihl np113CHM1 KOpOCHHMITeJieii K noBepXHOCTH KPllllCI 

(qyplKI). OHi JlQIDKHI 6i.m. 1'1KOH1 'IT06hl KOpocHHMltenH He OOBpe'1C.lllJIH ,llpeBecHHy. Y,llem.• 

Hill CHna npHlltHMI KOpocHHMUenl1 (sa ~ WHpHHhl n83Bllll) peKOMeHJIYercR 1JJISl ner

HHX ycnoBHA 100 ••• 200 H/cw, 1JJISl 3HMHHX ycnoBHA 210 ••• 400 H/CM. CepnOBJWWI KPOMKI 

KOpoc:llHMUeJill o6ecnfNHll88T BhlBOA KOpocHHM81'enll Ha nosepxaom. KPW (qyplKI), 

noJ11BMMoro B cr&HOK. Osa BhllJOJUlesa no.ll yrnow 30° K nnOCKOCTH BP&llleHHR poropa. CKo

POCTI> peaaHHll Bl COBpeMeHHhlX OKOpotUlhlX C1'IHICIX B 31BHCHMOC1'H or ;llHIMerpa OKlpHBae

MhlX COprHMeHTOB COC1'1BJJlleT 1,8 , •• 6 M/c, CKOpom. 00.lll'IH 6 ••• 60 M/MJllH. 
OCHoeHwe runw 01eopo•mwx craHKoe. H&H6oni.wee npHMeHemse a 4J&HepaoA npoMhllll· 

neHBOCTH HMelll1' OKOpo'IHhle cr&HKH poropHoro nma c 38ryilJlllHBhlMH KOpocHHM81'enllMH Ha 

31'llX C1'1HK8X or,lleneBHe KOphl npoHCXO,IUl1' 38 C'leT MexaBJAec:KOro c,Q;HplBIUI ee npH 0,llHOBpe

MeHBOM BP&imrem.HOM ,llBIOltllHHH KOpoCHHMlrenH H nocrynarem.HOM ,llBIOlteHHH KpllllCa. 

IJHcno Kopoc:BHM8TeJieii S ••• 8 wt • .I1M 06ner11emui 01'.llen8Hllll KOphl Ha porope 0Kopo1U1oro 
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craaxa HMe1MC11 ~e 00~1IU1e HOJltH (KO~). IDICl10 KO'fOPlllX 

coomercmyer 1DfClJY xopoclUQ4Ut!Jleli. 

TexHU'lecKue xapaicrepucruKu oicopo'IHIJVC craHKoe 

OK63-l• OK81H OKlO~l J'K-26/66 W'K·32 

(POCCM) (POCCIUI) (POCCllR) ( •HHJIJIH,llHll) ( •HllJUIH,lllUI) 

Jlaacelp OKapHBllMW" 

Kpntel (qypaKOB}, 
140 ••• 700 100 •••. 610 130 •••• 760 MM •••• • •••• • •••• 100 ••• 530 200 ••• 900 

HaHMeal>waH AIJHHI 
1tpnta, MM • • • • • • • • 1300 2700 2700 1800 2400 

Cltopoc:n. OO.IUl'IB, 
M/MitfJI • • • • • • • • • • • 6 ••• 60 10,75; 5 ••• 45 17; 20: 25; 17: 1'9: 30 

14,2; 21,35; 31,63; 40 
30,3; 40,1; 
60,2 

1IHcno KOpoclUQ4Ut!Jlei, 
lIIT •••••••••••••• 5 6 6 8 8 

11acrcna apauie&HH 
HOEeBOl'O pcnopa, 
MllH-1 •••••••••••• 150; 200; 150; 200 150 240 160 

300 
Y C'llHOBne&IWI M0!1'" 
HOC'D> &neK!pO,llBHI'&-

51,5 TCJJeA, KBt •• : •••••• 41 76,12 83,24 41 

fa6apHtHWe paawepw 
(.iimma x WHpH11a x 
BWCOll) C KOHBelte-

13300 x pllirGI, ).GI • • • • ••••• 12870 x 16130 x 14300 x 9800x 
282Sx 316Sx 3760x 2280 x 2450x 
2350 2395 2550 2350 3100 

Macca c 1tomieiiep&MH, 
Kr ••••••••••••••• 14700 20665 19800 12500 

Ha 4J1Hepawx 38BOJUIX npHMelllllDICll OKOpo'llllale et8HltH Ilerpo31BOAC1toro cr8HltOCtpoH

nm.aoro 38B0.1Ul 20K63-l, oco6mmOCt111D lt0%0PlllX ftBIIl1etCll H1JIH11He .11Byx amteswx poropoa. 

Ilpo~aocn. 31HX Ct8HltOB mllwe, ltl'leC'IBO OltopltH ny'llllle. y COBIIIHO pa60flll0t Ct8HltH 

VK·26LY H Vr~~ (~HIUlllll,QHR). Ha HHX MOmlO o6pa6an.man. ltpDtH C aaa60JDNllHM ,QHl-

werpow 600 MM. . 

Ha pHC. 32 npHBeJleHI opHHQHIDWllolWI cxewa pa6orw 01top01D1oro cr8Hltl poropaoro 

mna. Ct1H01t COl'.fOHt H3 C'l8HHHhl, 01topoqaofi ronoaltH, llpHBO.IUl poropa, Mex&JDl3M8 00.1U11U1, 

DPHBO.lill MexaHH3Ma 00.IUl'IH, MexaHIW.CI CMUKH, 00.llllD11'5'0 H llpHeMHOl'O 'rpUICOOptlWX 

ycrpolicm, anmtrpoo6opy,110BIHHll a .11000~ 11pHC110C06nemdi. 

Ct8HHlll csapeaa 113 JIHCIOBWX H opoil>HJIWWX cnm.lllalX 811ewemos B KOJICtp~ 

KOpoGUIOA 4Jopww. Ha ClllBHHfl ltpeml'ICJI ace OCHOB&We c6opoimwe ~ Ct8BK8. 
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Puc. 32. llpullljUnUGJlbHOSI cxeMa pa6on.1 orcopo11Hoeo craHrca poropHoeo runa: 
l - OKapHBaeMl>rl! 11YP8K (Kp$VK); 2 - KOPOHll,llpesatem.; 3 - potop; 4 - KOpOCHm:.arem. 

0Kopo11H1U1 ronoBJCa COCTOHT H3 crnopa, poropa, MexllHH3Ma OKOPKH H orp&JK,qeindi. 0Ha 

M0:1ter 6hlD> c BHeumeii llOCl.QKOii pmopa Ha crarop HnH BH)'JpeHJleii oOCa,t1Koii poropa B era· 

rop. IlO,QIIIHilllHKH poropa Mor}"r 6!m> 3880.QCKOH c6opKH HnH COenH&IIl>Hble - OpOBOJIO'IHl>le. 

Crarop npe.QCTIBJUler co6oii cram.HOH KO.IIliUeBOH KOpnyc (6apa68H) c OCHOB&HHeM c 

apo)'llJHHIMH ,QJlll KpenneHHR K cr&HHHe. B crarope MOHrHpyercsr HO:lteBOH porop, KO'l:Ophlfi 

npe.QCTIB1JfteT co6oii M&CCHBHoe cram.Hoe KOJll>UO c p&CTO'QK&MH .QJlll KOpOCHHMareneii HnH 

oom.ut WKHJ! c Hac&:lteHHhlM Ha ero C'l:}'IIH1zy BHfrpeHHHM Kom.uoM KpynHora6apH1'Horo 

pl,QIWJWIO-ynopHoro wapHKOOO,QlllHllHHK8. BHewHee KO.JlbUO 3'l:Oro OO,QIIIHIIHHK8 CMOHrHpO

BaBO B cn~am.HOH IIOCl.QO'IHOH nporo'IKe caropa. .llnH o6ecnetiemm Kl'leCTBeHJIOfO MOH'l:&JKI 

KpynHOra6apH'IBWt 00,QWllIIHHKOB crarop HMeer cr&TOpHoe Kom.uo, BhlIIonHeHHOe c Bl>ICOKOH 

crenem.10 ro11Hocm. Ilo,QUIHilHHKH ~ na6MpHln'HhlMH ynnOTHeHHllMH H rpmeorpa· 

llCllOIIUIMH K0111>UIMH, CH86llC8HHhlMH nonacrm, KOTOphle C03.QllO? awtpeBOH OOTOK B03.QYXI 

.QJlll Bhl6pcic:a H3 OKOpollHOli ronoBKH. 

Mexll!H3M OKOPKH COCTOHT H3 yc'rpoiiCTBa ,QJlll OPHlKHMI .KOpOCHHMareneii H OKOp011HOro 

HHCrp}'MeH'la. YcrpoiiCTBo ,QJlll npHJltHMI OKOp011HOrO HHCrpfMell'l:a K Kp.lllKy (11YPIKY) MOHl'H· 

pyior HI pmope crlHKI cne,Qy!OIIUIM 06p&30M. B porope napannem.HO OCH ero BP~ opora· 

'DIBl!Or cn~awe OTBepcnul ,QJlll ycr&HOBKH B&nOB KOpoCHHM&reneH HI pOJIHKOBhlX 

no~Ban MOHfHPYIOI He MeHee 'leM HI uyx 00,QlIIHilHHKIX. Ha O,QHOM KO~e Ban& 

a&Kpennmor KOpoc:HHMUem., HI ,lij)yroM - Bl>IXO~ B oonoc:n. poropa HnH npHBO,QHOrQ 

IJIKHBa 31KpenruDOr phl'lar, coe.QHH~ c ynpyrHM oplDKHMHblM 3neMemoM. YnpyrHli 3ne

uem, B~YSI H8 PlaN8r H OOBopa'IHBIUI Ban c oKOpO'IHblM HHcrp}'MeirroM, npHllCHMler 

HHCrp}'MeH'f K 6oKoBOli DOBePXBOCTSI Kp.lllKI (qyp&KI). B Ka'leCTBe npHllCHMHhlX 3nl!MeH?OB 

llCIJOJIWY!Of pe3HHOllhle Kom.Qa. npylKHHW, npy:1KHHHO-rH,lij)&BJIH'lecKHe ycrpoiiCTBa, IIHeBMO

QHlDlll,lijlW, a rlK:lte ycrpoliCTBa, pa6or110IUHe 31 c11er ueHtPo6eltcHoii CHnhl opH BP~ 

poropa. CHJIY npllllCHMa 8JillMllHTOB MOEHO H3MeHSITh npH HllCTpOHKe H BO BPeMSI pa6cm.i cr&HKI 
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Puc. 33. IlpWKUMHble ycrpoiicrea KopocHUMareJteii: 

a - HH)lHBH:llYVlhH&.R cxeMa; 6 - rpynnoaa.R cxeMa; e - yCTpoAcrso )ln.R HHJlHBH)lyanhHOro npH:JKHMa 
KOpOCHHMaTeneii: 1 - npHBO)lHOH WKHB potopa; 2 - i:iosopOTHOe KOnhl!O; 3 - npoywHHa; 4 - perynHpO
aoqHIUI raAKa; 5 - L!&n¢ia; 6 - npy>KHHa C>KaTH.R; 7 - pb1qar KOpOCHHMaten.R; 8 - pesh6oaa.R atynKa; 9 -
H&T.R:JKHOH BHHT; 10 - KpOHW?eHH; 11 - KOpOCHHM&Tenh ' 

B 38.BHCHMOCTH or rpe6yeMoro Ka11ec:rsa OKopKH. BnaroJU1p11 TOM}', q:ro npWKHMHh!e sneMeHThl 

BWIIOJilleHW ynpyrHMH, OKOpo'IHhdi HHCTPYMeH? KOIDlpyer HepOBHOCTH noBepXHOCTH COp:rHMeH· 

:ra H Jew CUAIM HCKJllO'l&ercll B03MOlKHocn. OOBPPJXeHHll cmona H no:repH ~em.Hoii APUe

CHllhl. 

KoHC?PyKrHBHO npHEHMHh!e yc:rpoiicma BhlIIOJDUUOtcfl no HHnHBH.llYlllll>HOii H rpynno

eoii CX&QM npHlltHM&. IlpH HH,llHBll,Jzylllll>HOii CXeMe K8'K,llblii KOpOCHHMllTeJD, npWJtHMaetcfl K 

KPJCKY (qypaKy) He38.BHCHM&IM ynpyrHM snewemoM (pHC. 33, a). IlpH rPynnoBOii cx&ce 

ynpyrHe sneweHThl scex KOpoc:HJIMll'eJleii CBJt38Hbl MeJKJIY co6oii raK, 'l?O npH noeopore 

(OTKJIOHeHHH) OJ:tlWCO KOpoc:HHMareJlll OT HMeIO~Cll HepOBHOC?eli H8 nosepXHOCTH COptH• 
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Puc. 34. llHeeMoru~eCKoe ycrpoacreo npWKUMO icopOCHUMott11ell: 

7 

5 

a - cxeMa YCTJ>Oiiema; 6 - ycnosHoe H3o6pa:iiteHHe Koru.ues1>1X nonoCTeil cruopa; 1 - neeBMOllHIIHHJIP 
.llBYCTOpOHHero .11eliCT111U1; 2 - WfOK llHJIMH.tlpa; 3 - pM11ar KOpOCHHMatem1; 4 - KopOCHHMareno; 5, 6 -
803.llYXOBO.tlbl; 7, 8 - KOnbQe.Bble nonoCTH CT_aropa 

wema HllMelUleWI CHJ11 nplOKHMI cpaay scex ocram.m.ix KopOCHHMareJ1eli, qeM Hapyuwm:R 

06~ lllC'rpOAKa (pHc. 33, 6). fpynnoBOA npHlKHM, KIK npUHJJO, He o6ecnetumaer paBBOwep

Horo K1110Cma oKopKH, oco6eHHo HI copnweinax,HMeao~ HailJllolBW, 9JUDIIICOBHJ:1Hoe none

pe1DW0 ceqeHHe, 3Hl'IHTeJJIJH}'lO KpJlllH3H)'. no HOH IIpJlllHHe B COBpeMeHHWX OKopo'llllolX 

CllHKIX npeo6JI8,11Ulr ycrpoAcraa c llH,tlHllHJ:lylJll>HOH CXeMOH IIplOKMM8 KOpocBHMlfeJJeH c 
npyllalllmolMH HnH npyXtHHHO-rH,t1p1BJ1Hqec:KHMH ynpyrHMH anewemaMH. 

HaHflonee pacnpocrpaHeH MeXaHH3M OKOpKH c np}'llCJIHHhlM npHJJCJll4H&IM ycrpoiicmow, 

J!bUlOJIHeHIUo!M no HH,llHBH,ll}'IJD>HOA cxeMe, IIOKl88HHOA Ha PHC. 33, a. IlpWKHMHoe ycrpoACIBO 

CMOHfHPOBaHO B nonocrH npHB01XJ1oro WKHB& poropa. Ku:.11u npy)IQ!Ha e&a1'IUI O.IIHHM 

KO~OM CBJl3IHI C pWlW'OM KOpoc:HllMlteml HnH KOpoHaAPe31teru1, a ,llpyrHM C !IpOymHHoii, 

31KpenneHHOii HI fiOBOpotHOM KOJll>1'e. MomUCHoe perymq>OBaHHe CHJlhl !IpiOKHMI KUC,IXOl'O 

oKopouoro HHCIPYMeHfl OC}'UleCfBJIJllOr perynepoBOtDWMH raiiKaMH, pa6oqee perynepoBaHHe 

nplOKMM8 OKOpoQHOrO HHCIPYMeHfl - Ha!satHWM BHHlOM H peai.6oaoA arynKOA. BHJn aaKpeo 

Mllll HI KpoHUrleAHe, YC'taHOBJieHHOM HI llpHBO,llllOM WKHBe, a Bty.IDCI - HI IIOBOporHOM 
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KOm.Qe, KOTOpoe. BPlllIUUICI> Ha QBIIWBX, qepea npyxamy CEanul o6ecnetDIBU1' Heo6xo,IUOG>IA 

pa6o'IJdi nplmi!M OKOpo'IHOl'O HHCrp}'Melfta K 60KOBOA nOsePxHocm.KpDa (qypaKa). 

B npylltHHHO-fHJQIBBnH'leCKOM npHXCHMHOM ycrpoiicTBe BMeCTO HUSlll!HOl'O BHBTa H pem.-

6osoA sryJDCH AIIJl HaMeHeHHll nonOJ1teHH11 nosopomoro Kom.Q& npH perynHpoBIHHH npHJKH

wa KOpoc:HHMa:reJieii npHMewuor fH,tQ>OQHJIHH.lU) HlIH HeCKOm.KO fHJQIO~OB. B KOHQe 

rpy6onpOB0,1111 QIUIHJl,llpa ycrauoaneH 38IIOpm.Ui KJ1lllUIH. c nOMOllUtJO flf,tlpllllJIHlleCKOrO H8COC8 

MOEHO ysemAHBUI> HlIH fMellbW8n. ,J:l8BJleBH8 B UHJlHll,lij)8. 

HoseAwHe OKOpOtUIWe CTllHKH CHa6:atem.i IIH8BM8rH'lecKHM Mex8HH3MOM npHXCHMa c 

.QHCTBHQHOHDIM perynHpOBBHHeM CHm.l npHJ!tHMll OKOpO'IHblX HHCTpYMeHTOB K nosepmocm 

KPHllta (qypaKa) 6ea ocr8HOBKH CTaHKL IlpH 3!0M, KOHTpOJIHPYff Ka'leCTBO OKOpKH, MO:atHO 

noJI}"IH'rl> onmwam.ll}'IO CHJIY npHlltHMll AIIJl KallC,1Xoro KOHKperHoro OKapHBaeMoro cop:mMema. 

CxeM& ycrpoAcrsa DHeBMarH'lecKoro MeX8HH3wa npH:atHMB .noK838H8 Ha pHc. 34. IIlrOIC wap

HHpHO ycraBOBJieJUIOrO DHeBMOQHJIHH,t:U>a .llBYCTOPOHHero .lleiicrBHl'I npHCoe.llHHeH K pwqary 

KOpOCHHMarerui:. IlpH H3MeHeHHH COO'l'HOL11eHHll .llBBlieHHH B nonOCTffX l.IHJIHH.llP8 KOpOCHHMa

rem. npH:atHMaerCff K Kpllll<:y ( qypaKy) c 38.llBHHOH CHJIOH HlIH OfXO.llHf or coptHMeHTa. 

B Ka'lec:TBe OKOpo'IHoro HHCTpyMeHTB npHMeH!UOr KOpOCHHMllreJIH H KOpOH&,qpeaa:reJIH. 

KopOCHHMBteJIH (KOpoHllJ:IPesateJIH) Hcm.m.maior 6om.WHe .llHHBMH'lecKHe Harpy3KH, 'l:BK K8K 

B38HMO.lleiicrB}'IOr c DOBepXHOC'l'hlO KplDl<:a (qypaKa) c 6dm.WHMH HepOBHOCT.llMH H ocrarKBMH 

cyqKOB. IlpH ycraBOBKe KOpOCHHMa:reneii B CT8HKe HX pa601JHe 3JieMeHrbl (nesBHl'I) .ll01DICHW 

mm. pac:nono:atellW no OICPY.l!WOCTH, COOmerCTB}'IOllUlii HBHMellbWeMY .llHaMerpy OKapHBae

woro coprHMema: .1iJU1 aroro orp1HH1JHBaior BeJIH1mH}' nO.llXO.wl pa6011ero aneMeHTa KOpocBH· 

M8:reJiff K Q8111'J>Y poropa nyrew orpaHH'leHHll nosopora pwqaros KOpOCHHMa:reJiff peryJIHpye

MWMH ynopaMH. 

KopOCHHMafem. MO:atHO pll3.t{emm. Ha rpH 'IBCTH! KPeDe:atH}'IO, .llep:ataBKy H pa601J}'I0 '18C'l'h. 

Kpene:atHaff '18C'l'h npe,QH&SHa'lleHa AJI$l ycraBOBKH KOpOCHHM&rerul Ha sany c DOMOllUtJO raiiKH H 

waii61>1. Ilpoaopa'IHB&HHe KOpOCHHMateJIH npe,11otBp~o HaJIH'IHeM wmfl>rosoro 4>HKCaropa. 

.llep:atasKy KOPOCHHMBreJIH cepnos~oii fl>opMl>I BhlIIOlIH!UOr nepeMmmoro ce'lemm, 'lfO 

o6ecne1JHE1m rpe6yeM}'IO npo'IHocn. npH CHH:ateHHH ee MaCChl. TaKaff 4>opMa KOPOCHHMarerut H 

KOpOHB.llP&3areJIH B MOCKOCTH, nepneH.llHKYnffPHOH OCH petopa, H coomercrsym~ Hlll'H6 B 

HanpaBJieHHH OCH petopa 06ecnetU1BaIOr BBTOM&rH'lecKHH BLIXO.ll pa60•1eii 1J8CTH c lie3BH8M Ha 

60KOB}'IO nosepxaocn. Kpff:lta (11ypaKa). 

Pa6o'l8ff KpOMKa (ne.mHe) KOPOCHHMaTeJill ororH}'fa nO.ll llp51ML!M yrnow K Kpeile:atHOH 

'll8CrH H pacnono:ateHa B.llOJllo OCH KpJDKa (qypaKa). lIJI.11 6e30fK83HOro BLIXO,wl pa6o11eA KPOMKH 

Ha 6oKOB)'IO nosepXHOC'l'h coprHMema K .11epJKBBKe npH11apHB&IOT cepnos~o H30rayryIO 

38XO.llH)'IO KpoMKy, KOTOP&ff Kae&El?Cl'! ropQB (cpesa) coprHMema B MOMeH'? BLIB0.118 KOpocHH· 

Matenff B pa6011ee llOlIOJKeHHe. 3axo,llH8ff KpOMKa J:IOJIJKHa 6hll'b ocrpo aatO'leHa H He HMen. 

.lleWeKtOB, sarpy,11H$110l!UIX ee CKOm.JKeHHe no .llPeBecHHe. 

Hapff.llY c Qem.H&IMH KOpOCHHMaferulMH, BLIDOlIHeHHhlMH H3 0,llHOrO JIHcra cranH, AJI$l 

Y.IX06crsa o6cnylKHB8HJU1 H3rOTOBJUUOt KOpOCHHMllrenH cocrasHoii KOHcrpyKQHH co C'l>eMHblMH 

p83QBMH. TaKHe KOpOCHHMUeJJH Y.1Xo6Hee B 9KcnnyarBUHH, raK K8K B 3fOM c.nyqae Her Heo6xo-
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Puc. 35. Cxl!Ma SCIJl'1j060ZO M«XGHWMG noonu: 
a - c ,llByCTOpOHHHM S&ll<HMOM qypaKa {Kpl'lllta); 1 - pe3HHOBhtH &Mopmsarop; 2 - OOAllO~H san~; 3 -
p1>111ar; 4 - sy611athlH ceKrop; 5 - npy:JKHHa; 6 - Kpl'l:JK {11ypaK); 6 - c KpyrC'BhlM Slll<HMOM qypaKa (Kpl'I· 
llta); 1 - nHeBMO- HJUI rHAPOI.lHJlHHAP; 2 - OOABIOll.lHH sanel.l (pl'l6yxa); 3 - KOneH006pBSHhlH p1>111ar; 4 -

porop; 5 - qypaK (Kpl'l:JK) 

MOC'IH CBHMl1'lt lleclt KOpoc:HllMUeJill AJUI ero R!O'UCH. KopocBilMllrenH 113l'or1BJI11881DT H3 CTIJDI 

45 H 40X, a rlKllte H3 npylKHllHOA CTIJIH. Ha pa6o1D1e KpoMKH KOp<JCBHMarelleii AJUI ~ 

BHJI HX HallOCOCTOAKOC'IH JlllUllllllllB)t .rum.ie mep~e CllJTUhl copwaAn.i HJlH CTelUIHTlol, npH

BapHBllOt npyTKH H3 6111CtpopextyuWi HHC'lp}'MeHTIJD>HOH CTIJDI HJlH H8IllHB810t l1JllCTHBKH H3 

MetannoKepllMINec:KHX mep,iiwx CIIJJIBOB. 

Kopo~ orJIHlll8rCll Ot KOpoc:HHMUeJJJI teM, 1l'fO ero pa6o.ooi SneMeHT (neaaHe) 

BO BpeMll pe3IBHll pacnonOJlteH nepneHJIHKYJUIPBO OCH KPDtl (qyplKI). HarH6 Al'PlltllBKH 

Ko~ a CTOpouy no.Qa'DI m.monueu no"' Mem.IIIHM yrnoM, 'l'rO n~ u&

CKonwco CMecnm. aouy ~ KOPW B CTOpouy npOTHBononOlltB}'IO HanpaBJieBJllO nO,U'DI, 

t.e. or 30Blol °""eneHHll KOpw. TllKHM o6paaoM, JUl,lij)e38HHe KOplol KOpoll8Ape3UeneM npe.11" 

wecmyet ee y.unemm KOpocBilMllten~ 
0co6flllBOCTJ>JO OKOpoqBWX ctlBKOB, npHMeHlleMWX AJUI OKOpKH 6epeaoBWX COpTllMeBTOB, 

.IUIJllletefl 'fO, 1l'fO OBH cua6llteHW ~OJDIHtemBhlMH yctpoiicrBIMH B ~e Hen0"'8HlltlllolX 

H~eA Ba ClleuHIJD>HlolX Kpommeiiuax c wapBHpBOH no~oH. 3:rH uqealteml 

BWllOJDUIK)t npo.Ja)Jll>Bbl:fi lll,tlpe8 no BceA ,llJIHHtl copnwema a ornH1D1e or KopoaupeaaeneA 

po'fOpa, BlollJOJIHSIKlUOIX Ha,iu>e3IBHe KOPW no BHH'fOBOA JIHllHH. 

B 38BHCHMOC'IH or oco6eHBoetefi ctpoeBHJI KOpw o6pa6an.maewoA "'PeBeCHHW, ee nopo.llW, 

teMneparypw, BJillltBOCTH H "'PyrHX 4>aK1'0poB npHMeBll!Ot pl3JJH1Ullole KOM6HH8UHH OKOPO'I" 

uoro HBctpywema. 
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IlpHBOA poropa OKOpo'llHorO CTllBKA COCTOHT H3 3JieK%pOABHl'8%eJISI H KJIHBOpeMeHHOA 

nepe,Qll'DI. Jl1lll H3MeHeHHll 'l8CrOTl>I BP~eHHll poropa npHMelUllOt MHorOCKopocrm.re ABHl'&re

JIH HJIH CMeJUllile IIJKHBhL Ha MeHhUI)'JO 1i8CTOry BP~ ABHl'ueni. o6W'llHO nepeKJD0'181Qt 

npH 06pa60n<:e copmMeH?OB co 3H8'D!TeJIWIOH KPHBIWIOH, 6om.WHMH CytlKIMH, a rllOlte 

6om.woii pe6pHcroii 38KOMemtCTOCTblO (peAKBMH) B KoMJiesoli 'l8CTH crsona. CJDDKeHHe 

'l8C'IO'rW BP~ pcropa yJI}"mUler KOnHpOBIHHe KOpocBHMUeJillMH HepcBBOCTeli crsona, 

'llTO CBJl38JIO C )'Meill>WeHHeM HllepQHOHHhlX CHJI H AHH8MJAecKHX H8rpy30K, AdcrsYIO~ HI 

KopCICHHMUeJIH. 06W'llHO 3JieK?PoABHruem. npHBQ.qa poropa MOHTHpYIO! HI CT8BHHe craBK8. 

Ha HeKoropbOC CT8HK8X npHBOA poropa YCT8H8BJIHB8efCll HI OCHOBIHHH OKOpo'llHOA rOJIOBKH, 

'llTO n03B0Jlller oliecnetmrh xopoWHii AocryD K ronoBKe npH OCMorpe H 38MeHe HHCTp~ 

Mex8HH3M nOAl'lH COpmMeHTOB B OKopo'QHhdt CTIHOK MOlKer 6h1Th B8JihUOBhlM HJIH ryce

llH'IHhlM. HaH6onee p8CIJPOCTPaHeH BIJihUOllWA Mex8HH3M nOA11111. B cso11 oqepe,ig. no KOHCT

P}'ltrHBBhlM npHaH8KIM BIJihUOBWe Mex&JIH3MhI noA111H MOlKHO p83Aemm. HI MexaBH.1Mlil c 

ABYCTOPOIDDIM H C KpyroBWM 38JIUIMOM KPJllK& (qypaKa; pHC. 35). BXOAHOli H BbOCOAHoA y3JIW 

Ba.JlhUOBOrO MexaHH3Ma noA&IDI c ABYCTOPOHllHM 38"DIMOM COpmMeHta HMelO'I 8118JlOrH'llBllle 

KOHCTP)'KUHH. CHMMerpHtllloe orHOCHrelDJIO OCH, npcxoAIWUIA 'lepeil uemp poropa, Ueln'pil'" 

poB1HHe qypaKOB B npHBOABWX B8.m.UIX OC}'UleCTBJillercR sy6111n.1MH cm<i-op&MH. Bam.llhl 

3UQ[M8IOT KPJUlt (qyp&K} perymipyeMblMH npylKJllllMll, COWB&eMoe KO!OpialMH yCHJIHe YA9P" 

lDIB8et copmwem or npcBOp81IHBIHHll H HCKJU0118er B03MOJKHOCTI> 6HeHl9 BO Bpewl llXOAI H 

BhlXOAI H3 OKOp011HOli ronOBKH. lllapHJq>H~ nOABecKI B8.JlhUOB OC}'UleCTBJllletCJI c noMOIUl>IO 

CHCTeMhl Phl'llfOB. JlHIMerp BIJtl>llOB AOnlKeH 6h!Th raKHM, 'llT06hl o6ecn~llJllCI> B03MOlK• 

HOCDI HX pa3BOA8 !OPUOM copmwema. B~ o6h111Ho BWllOJIJUllD1CH CBlpHhlMH B miAe ClWIO

BHAHhlX 6apa61HOB c pe6paMH. TaKu cj>opMa BIJihUOB 06ecne11HB&er ueirrpHpoBaHHe poropa B 

ropHaOuram.uoA H seprHK8Jll>HoA nnOCKOCTBX. Bo HS6exwme YABPJlhlX B03Aeiicrmdi wa B8Jlhllhl 

npH HX peaKOM CMblK8ilHH fiOA AeiicmHeM npylKHH HI ph1118f8X )'Ct8H8BHHB8IO! KpommeHm.i C 

pe3HHOBhlMH 8MOprH3UOP8MH. HeKoropwe KOHCTpyKUHH OKOpo'llHblJC craHKOB OCll8lueHhl 

AMOlDIHT8llWlhlMH fHAPIBJIHlleCKHMH Aewncj>ep&MH. 

Bam.uoBWA MexaHH3M fiOAlllH COpmMeHTOB c KpyroBhlM 3UCHMOM (pHC. 35, 6) COCTOHr H3 

npHBOAJlhlX BIJihUOB, KOHCOJIWIO ycraHOBnellllhlX HI Koneuo06pa3HbOC phl'llfax. P83BeAeHHe 

BIJihUOB OC)'I1U!C1'BJUI C nOMOIUl>IJ phl'WKHOH CHcreMhl CHMMerpll'lllO orHOCHTeJWIO OCH 

pcropa. En&rOAIP.11 3?0MY ocyuiecrBJl.llercR UeHtpHPOBIHHe KPJUltl (qyp8K8) no OCH pcropa. 

Mex&HH3M npH*HMB B8.m.UOB All.II 38lKHMa copn!Meura so BPeM.11 ero npcxoJKAeHH.11 11epes 

CTIHOlt COCTOHT H3 npylltHllW, nOM~oA B CT8K8H, H wroKa c perymtpOBOllHhlMH raliKaMH. 

lllroit npHC<JeAHHeH K Phl'WKHoH CHcreMe Mex8HH3M8 nOA&llH. Pery11HpoB&HHe YCHJIH.ll 3UUIMA 

copmwema OC}'UleCTBJilll pery11Hposo1lllhlMH raihcaMH c nplOCeHellHeM rJ!APaBJDAecKOro H1IH 

IIIUlllM8rHUCKOfO npHllCHMOB. IlpHMeHeHHe nocn1W1HX YA06HO npH ~lltHll8HJIH CTIHKL 

y CHJIHe Mex8HH3Ma npHllCHMll BIJihUOB AOnlKHO 6h!Th AOCTITO'IHhlM All.II YAePlKIHH.ll copmweura 

or nposopa11HB811H.11 omOCHrem.BO ero OCH BO Bpewl OKOpKH, a AHaMerp sam.uos - raKHM, 

'llT06w o6ecne1IHB8JI8Clo B03MOlKHOCTb HX PUBOAI TOPUOM copmwema. B8Jlhllhl OOW'llHO BhlnOn· 

H.llIO!C.11 B BHAe pR6yx. Jlrul HCKJI1011e1D1.11 YAIPOB npH CMhlKIHHH BIJihUOB HMeJOrC.11 orp11HH1111· 

ftlJIH C IMOprHSHPYIOIUHMH pe3HHOBhlMH npOKlI8,llK8MH. 
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IlpHB0.11 MexaHH3M8 fiOJl&'QH OKOp011HOf0 CT&HKa COCTOH:r H3 3JleK,:rpOJIBHr&:rerul, pe,tlylC:ropa 

H nepe.11H (ay6'Q&:rWC, UenHbIX), BKJD01WOUUIX B ce5e uycl>:rw, pa3.11&:ro1UDa1e Kopo5KH, Kopol)KH 

CKOpoc:refi. Jlnll H3MeHeHHJI CKOpoCTH nOJl&'DI uory:r fiPHMeHlmiCH MHOrOCKopocmwe 3JleKtpO

JIBHl'a:renR, B8PH8?0phl, CMeBHhle wec:repHH H 3Be3JIO'QKH. 

MexaHHaM CMUKH CT&HKa npe,ilHUH&treH JIJl$l npHH)',tlH:rem.HoH no,ll&'IH Macna B rJillBHhle 

noJIWHIIHHKH po:ropa H COCTOH:r H3 rH,qp068K8, rH,qpOH&eoca, npe.11oxpamnem.Boro KJI8IWl8, 

cl>HJD.:rpa, iq>occerul. KOJUNecmo uacna perynHpye:rc11 JIPocceneu H J103Hp}'lOIIU1M yc:rpoiicmou, 

CMOHTHpOBllHHhlM Ha HanopHOM :rpy5onposo.11e. H&Ko:ropwe MOJlenH OKopo'IHblX CT8HKOB He 

HMelO:r MexaHH3M8 JIJl$l npHH)',tlH:rem.HOii fiO,ll&'IH M8CJJ8 B no,lllllHIDIHKH. 

IlO,ll&JOIUee H npHeUHOe :rp8HCIIOpnlhle yc:rpoiic:rBa OKOpo11Horo CT&HKa OOW'UIO m.mon· 

HlllO:r B BH.118 npHBO~ pOJIHKOBblX HJIH UenHblX KOHBeiiepos. Kpoue :rp&HCllOp:rHJ>OBllHHll, 

am yetpofic:rBa CJIYlKll:r JIJl$l IJpeJIB&pmem.HOro UeH:rpHpoBllHHll copnweB:roB no OCH po:ropa. 

Tp8HCIIOp:rHhle 3JleMeH:rhl yc:rpoiicm HMeIO'I: npy'10UIH}'l0 fiOJIBecKY H onyCKllO:rCft HJIH noJIHH• 

Ml10:rCft B c:oo:rBe:rCDHH c uaccoii Kp.ID!ta ( qyp8K8), Ko:rop8l1 38BHCH:r o:r ero ,11H8Me:rpa. IlO,ll&JO

iuee H npMeUHoe :rp8HCllOpnlhle yc:rpoiic:rBa uory:r HMen. HHJIHBHJIYam.HWe HJIH 06UU1e npH

BO.llW C MexaHH3MOM fiOJl&'DI. 

SneK:rpoo6opy.110BaHHe OKOPO'DIOrO CT&HKa BKJDO'Q88'1: B ce5a 3Jl8K:rpoJ1BHr&:rem1, 3lleK:rpO" 

WK&cl>, 3JleK:rp0p83BOJIKY DO CT&HKy, 3JieK:rpoOJIOKHpOBKH, nym.:r ynp&BJieHHR. 

Jlono.JDDrreJiltll!o npHClloco5JieHHJI OKOpotUIOfO C1'8HKa Mory:r 6wn. B 81918 MexaHHllM8 

OUHJIHH.llPOBKH 38.KOMenHCTOH 'Q8C1'H COp:rHMema H JIODOJIHH:reJibHoro po:ropa. KOBC:rp}'KUllll 

JIODOJJHH:r8JIWloro po:ropa &H8JIOl'H1Ulll KOHc:rp}'KUHH OCHOBHorO, HO OH BP8J.IWl?Cll B nponmo

ncmozBYIO CTOPOJI)'. S:ro noaBOJlJle:r 1 acl>cl>eK:rHBHO OK8PHB81'1t necoua:repH&nW c pUJIH1DlhlMH 

nopOK&MH CTBOJI8, MOpoxteHWX, BhlCOXlllHX, c OCT&:rK&MH cy'IKOB H :r.,11. IlpHMeueHHe 01'HJIHJI• 

JIPOBO'IHblX yc:rpoiiCTB noaBOJlJle:r YBeJIHtlHt'b ,11H8Me:rp COp'l'HMeH:rOB, Ko:ropwe MC>mlO OK8PH· 

sa:r& Ha c:r&HKe J18HHOro :mnopaaMepa. K .11onolIIDlteJlWll>IM npHCnOCo6JJeHIUIM uoll<HO omec:m 

:r&Kllte .11onoJIHHl'8mJlbie H&np8BJISUOllUl8 B8Jll>Ul>I JIJl$l OKOPKH KOpo:rKHX COp'l'HMeH:rOB, c:ra· 

:rmeCKHe KOpoHIJlpesa:reJDI, yCTpoHCTBa JIJl$l 38'QHCTKH Cf'IKOB, BeH:rHJlll:ropW JIJl$l o:rcoca KOphl 

H JIP• 

Coc:romme oKopoquoro CT&HKa, Ka'leCTBO ero pa6o:rw aeo6xo.11HM0 KOH:rpOJIHposa:r& He 

pexte 1 paaa B 'reQeHHe 6 uec. IlpH s:rou npoaepKe noJ1JJe:aca:r CJI~l!Ule OCHOBHWe o6'11eK:rhl 

(ySJil>I) H napa111e:rpw CT8HKll: PIJIH&JlhH08 6HeHHe WKHB8 po:ropa CT&HK8j :ropuesoe OHeHHe 

WKHB& po:ropa C!8HK8j Henap8JIJlem.HOCTh pa6o'liHX Kpo'MOK (neamdi) KO~ OCH 

po:ropa; pacnOJIO.llCeHHe BllJibUOB tp8HCllOp:rHhlX yc:rpoiicm H Mex&HH3M8 fiO,ll&'QH no BhlCO:r8 

O:rllOCH"t8Jll>HO OCH po:ropa; pacnoJIO.llCeHHe oceii Mex&HH3M8 no.11&'lH H po:ropa c:r&BKa B aep:m· 

K&Jll>HOA fiJIOCKOC:rHj pacnOJI0'1teHHe p&Oo'QHX KpouOK KOpocHHMll:reJieH no OKpy'11:HOC:rHj pac

fiOJI0'1teHHe pa6011HX KpoMOK KOpocHHMll:reJieH B nJIOCKOC:rH BPllIUeHIUl po:ropa; P&JIHYC 38Kpyr

JleHHJI pa6o'DIX KpOMOK KOpOCHHMa:reneH nocne 31'1:0'IKH; BeJIHtUUfa npHllCHMA KOpOCHHMa:reJieii 

K nosepXHoc:rH OK&pHBaeuoro cop:rHMeH?a; K8t,1eetBo OKOPKH. 

IlpoaepKy plJIHllJibHoro 6HeHHe WKHBa po:ropa c:raHKa (pHc. 36, a) fiPOH3BO,IUl:r c nouoIU&IO 

HH,llHKa:rOpa t,i&COBOrO :mna (rOCT 577-68). HH.tlHK&:rop 1 YCT8H8BJIHB&Jo:r H8 paue CT&HK8 :r&K, 

q:ro6w ero H3MepH:renwlWA H&KOH8t,IHHK 6hlJI nepneHJIHKyMpeH H&py'11:Hoii (UHJlHH.IUIHllecKOA) 
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noaepXBOCDI IDKHBI 2. 3ueM pmop npHBO,llllT BO Bp~e BpyqHYIO H cl>HKCHP}'lll'l' 11QKUI• 

BHSI HB,llHKl'l'OpL P1,11114JW1oe 6H811He IDKHBI poropa He AOJDIUIO npeBhlllll'l'b 2,5 MM. 

IlpoaepKy 'l'OPIUIBOI'O 6HeBHe IJIICHlll poropa C'l'llBKI (pHc. 36, 6) npoHaBO,llllT 'l'llKJlte c 
nowo~ HB,llHKl'l'Opa tW:OBOl'O nma. HHAHKarop 1 c npiDCeHeHHeM MII'HH'l'HOii croiixH (lll'l'a

'l'HBI) ycrlHIBJIHBIJOr HA pawe cramca raK, qro6w ero HSMeplf'l'eJlWll>lii H&KOHl!tlllHK 6wn nep

mllfAHKYlUlpell 'l'Op~oBOi IIO!lepXHOCDI llIKHBI 2. 3neM p<nop BP}"DIYJO npHBO,llllT BO BPIIW'" 

mre H fi>HKCHP}'lllt llOKa3aHHft crpeJlKH HB,llHKUOPL Topuesoe 6HeHHe WKHBa pmopa He 

AOJDltJIO llpem.llll8'l'b 1,4 MM. 

Henap&JlJlem.HOC'l'lo pa60'QHX KPOMOK KOpOCHHM&tenefi OCH poropa (pHC. 36, e) npoaep.lllO'l' 

CJle.tlYlOIUHM o6p&30M. Cllel.llWD>Hoe npHcnoco6ne&He S c onpUKOli 3 ycrlHll!JlHBUJ'l' B porope 

c:taBK& t&K, 'll'l'06w oci. onp&BKH COB1JaAIJ14 c OCblO pmopa craBK& (KoH'l'pOJIHpyetCH IUWIKl'l'O" 

pow). 1Iepea O'l'BepC'l'lle onp&BKH 3 npomrHBllO'l' crpyxy 1 :raKHM o6pll30M, 'll'l'Oliw 011& tllKJlte 

coBIWia c OCblO POMPL IlpH noMOuiH crp)'Hbl npoaep.RIOr npllBH1lhHOC'l'b ycr&HOBKH scex 
MeXABH3MOB O'l'HOCH'l'elU>HO poropa OKOpQQHOH ronoBKH. MextAY pa6o'lefi KpoMKoH KOpocHH· 

MUelJli 4 H. ~IAeCKOH noaepmocn.io BtynKH 2. K<nop&ft H&Aetl Ha onp&BKy 3 c noMO

~ uzylIOB (fOCT 882-75~ 31M8Pll!O'l' 3180pW 11 H 12 B Kpaihooc 'l'OllKIX pa6oqeli KpOMKH 

KOpoc:mtMUeJUI, suew WHKCHPyetCR pasaocn. noltl3ateneH. IlpllBH1lhllOC'l'b · pacnonOllCeHHR 

pa6o'QHX KpoMOK KOpoc:HHMUenefi npoBeplletCH c nowo~ BtynKH 2. IlpH npOABJO!teHHH 

BtynKH B,llOJDI onp&BKH J pa6o'WI KpoMKa KOpocBHMafenll AOJDltHI CB06oAHO llpOXOAH'l'b qepes 

nas Ha BtynKe. HenapannemHOC'l'b pa6o'QHX KOPOCHHMatenefi OCH poropa He AOJDKJl8 npeBW· 

wan. 0,5 MM Bl AJIHBe 40 MM, 

PacnoJIOllteHHe sam.uos tplRCllopmwx ycrpolicrB H MexaHHSMa nOAB'IH no BWCore O'l'HO

CH'l'em.HO OCH pmopa npoaep.lllO'l' CJI8,IX}'IOIUHM o6pll30M (pHc. 36, e). IlpHCrioco6neHHe 4 c onp&B

KOii 2 YC'l'IBIBJDIBIUO'l' B pmope C'l'IBK8 'l'IK, 'll'l'06W OCb onpaBKH COBnaABnB c OCblO pmopa 

C'l'IBK8. 1Jepea O'l'BepC'l'll8 onp&BKH npotlll'HBllOT C'l'p}'K)' J T8K1 '1'1'061>1 OHa f&IOlte COBIWia C OCl>IO 

pmopa c:taBK&. MetaJIJlH1lecKoH H3Mepmem.HOii nHHeiiKoA (fOCT 427-75) SBMeplllOr pllCC'l'Oll· 

IDlll A HA 1 M8JltAY C'l'p)'BOH H ~empllJIWIWM llOJICKOM BBJJl>UOB 1 MexaHH3MB llOAB'lH. P13110C'l'b 

paswepos A H A 1 A&et BelDl1IHHY norpewHOC'l'H ycr&HOBKH sam.uoa. Oaa He AOJDKHa npeBW· 

wan. nacnopmwx A&BBWX c:nmca (Ans OK80-l He 6onee 5 MM). Co&naAe&He oc:eH onpaBKH H 

pmopa ctaBKI KOH'l'pOJIHpYJO'l' c nowo~ HB,llHKl'l'Opa tW:OBOro nma Ha wratHBe npH nposo

pa'IHBIHHH poropa Bp)"DIYIO. IlposepKy npoBO,llllT ADii KalK,llOH napw Bam.QOB K8K llOAllOWel'O, 

'1'8K H npH8MBOl'O MexuDl3MOB llOA8111H. , 

PacnonOlll:eBHe oceH MexaHH3MB nQAB'lH H pmopa C'l'llBKI B Bep'l'HKBJIWIOii MOCKOC'l'H 

npoaep1110t c npHMeHeHH8M roro lite npHCrioco6nem111, qro B ~ew cnyqae. 1Iepea 

cepeAHBW llOJICKOB BepXBHX BllmlUOB 4 onyCKU>r O'l'B8C 1 H HSMeplllO'l' M8raJIJlH1lecKOH mmefi· 

KOii plCC'l'OJIHHe A y Kl'.'tCAoH napw BBJJl>UOB 2 H J. B8JIH1DIH& norpewHOC'l'H He AO.Dalll npeBW· 

wan. nacnoprBWX AIHllhlX cr&HKa (Ans OK80-l - He 6onee 2,5 MM) (pHC. 36, a). 

PacnoJIOllteHH8 pa6o'lHX KpoMOK KOpocHHMarellefi no OKpylltHOC'l'H npoaep.lllO'l' C nQMO~JJ 

n&Hem.·walSnou (pHC. 36, e) HnH onp&BKH Onp8AeneHHoro AH&Metpa c ABYMll uempHpYJDIUHMH 

AHCKIMIL. ,llnll C'l'IBK8 .OK63 HnH VK-26 AH&Metp onp&BKH peKOMeHAYetCH npHJIHM8'l'I> 80 MM, 

80 



,t;IIJI cramca OKSO HJIH VK-32 - 120 MM, ~ CTUIK& OKlOO - 150 MM. IlpH Kompone ODplBKY c 

AB}'Mll LleHTpHP}'lOUUIMH ,llJICKllMH YCTllHIBJIHBll107 TBK, 1ft06bl ee 00. COBIJl,lllJIA C OCl.m POTOPL 

KopOCHHM11:reJD1 noABO,llJII K l.lifJlHH.lll>H'lecKOA nosepXHOCTH onp&BKH H c noMOIQblO ll.l}'IJOB 

Onpe.tleJllllOT 31130P MexQ:IY pa6011HMH KpOMKaMH KOpoc:HHMaTelleii H noaepmoc:n.io onp&BKH 

(pHc. 36,e). llonyCKaeMoe OTKJIOBeHHe - He 6onee 2 MM. IlpH11HHb1 senp1BHJIW10ro pacnono

llteHllll KOpoc:HHMateneA - HX norHYTOCTI> HJIH CM~e ynopoa, Ha KOTOpble OllHPaJO'ICll 

KpommeiiHbl KOpOCRHMateneii. DorH}'Tble KOpOCIDIMa:reJDI cne,eym CIUIDo H ompamm. 118 

npaBKy. IlpH CM~ ynopoa Heo6XO,llJIMO npOHaBeCTH HX LleHTpHPOBIJDle. .IlJm noro, CWDI 

aa,QIDOIO KpblWKy CTaropa, OCB060llt,llal0t npylltHllbl KOpocHHMaeJieii. B pOTOp CTIBKll yetamm

JIHBll107 onp&BKy c ABYMll LleHTl>HP}'lOILIHMH ,llJICK&MH ,QHllMetpOM, paBllblM ,llJl&Metpy omepc

Tllll pOTOpL llHCKH woryt 6i.m. H3rOTOBJieHbl Ha tonctblX JIHCTOB WaHepW c yqett>M KOHJCROCTH 

OTBepCTHSI POTOpa (yron KOHYC& 2°). 3uew KOpoc:BHMUeJIH yCTBBllBJIHBlllOT pa601DIMH KpoM

tUIMH Ha onpaBKe. Y KOpOCHHMateneA, pacnonOllteHHWX 6JDOKe K l.leHTpY potol>a, o6puyetc11 

suop MellQ:(y ynopoM 4 H KpOHWtdiHOM 5 (CM. pHc. 36, ,,,;), a y KOpoc:HHMateneA, 6onee y,uneH

HWX OT l.leHTpa poropa, 3830P Ha6nio,1:1aeTCll MellQ:(y pa6o'IHMH KPOMKIMH H onpaBKoA. 11to6w 

yctpamm. 3UOpl>I, Heo6XO,llJIMO ocna6im. BHBT 3 ynopa 4 H BHHT 1 3KCl.leHTpHKOBOA waA6w 2. 

IlpH nosopOTe 3KCl.leHTpHKOBoA waii6w BnpaBO yctpllJUDO'J: 3830P MelK,1l)' ynopoM H KpoHWreA

HOM, a npH nosopOTe BJieBO OCB060l!C,1:18IOT ynop H KOpOCHHMllTellh onyCKaeTCll Ha onpasKy. 

Docne peryJIHpoBaHHll nonol!CeHHSI pa6o'IHX KPoMOK Kopoc:HHMateneA no onpaBKe waA6y H 

ynop Kperun COOTBeTCTB}'lOll.IHMH BHHTllMH. 

PacnOJI0'1teHHe pa6o'IHX KpOMOK KOpOCHHMateJieA B nJIOCKOCTH BP~ pOTOpa BJIHllet 

Ha WHPHHY CllHMa&OilX noJIOC KOpw. Pa6o'IHe KpOMKH KOpocHHMUeJieA ,l:IOJDltlll>I HaXO,llJDloCJI B 

Oi:IHOA nJIOCKOCTH spameHHSI. Dpo,1:1om.Hoe CM~eHHe QlllUe scero llBJilteTCH CJieJICTBHeM 

H3rH6a KOpOCHHMateJieA, C,l:IBHr8 B 'J:OQK8X KpenJieHHSI HJIH CM~ oceA B no,l:IWHIIHHKax. 

CM~e KopOCHHMateneA M0'1tHO npoaepim. c noMOIQblO onpasKH (CM. np~ 

npoaepKy), Ha nosepXHOCTH KOTOpoA 0603HllQeHa JIHJIHll OKPY'1tHOCTH. Ilepe,tll!He KOllLIW pa6o

QHX KPOMOK i:lon'1tHW pacnoruu:an.CH no m>A ~· Jlonycn1Moe OTKnOHUHe nonOJ1teHHS1 

pa6o'IHX KpOMOK KOpOCHHMateneA B O,l:IHoH nJIOCKOCTH BP81UllHIUI COCTaBJiltet ±2 MM. 

Pa,llJ!yc 38KPYrJieHHSI pa6o'IHX_KpoMOK KOpOCRHMateneA nocne 3aTOQKH KOHtPOJIHp}'lO'J: c 

noMOIQbJO wa6JIOH8 (piic:. 36, 3). Ha wa6JioHe, HSrOTOBJieRBOM Ha JIHCTOBOA CTaJIH, HMeiD'ICll 

npopeaH c p83JIH'IHLIMH pa,1111ycaMH aaKpymeHHll BIJa,llHH. IlpOTHB K8'1ti:IOA npape311 YKU&Ha 

BeJIH'IHJlll p&,l:IHyca. Pa6o'IHe KpOMKH ,l:lonl!CHW 6.bl1'h 3aTO'leHW B COOTBeTCTBHH c ycnOBllllMH 

pa60TW: npH OKOpKe MOPollteBblX HJIH no,l:ICOXWHX COpn!MeHTOB pa6o'IHe KpoMKH ,1:10.IDJCHW 

HMeTI> MeHbWHH p&,l:IHyC, npH OKOpKe CBextecpy6JieHHhlX HJIH cnJiaBHblX COptHM~B - 6om.

ll.IHH. He ,1:1onyCKaeTCll YCTaHaBJIHB8TI> H8 O,l:IHH OKOpo'Dlblii CT8HOK KOpOCHHMllTeJIH c PUHhlMH 

P8i:IHYC8MH 38KpyrJieHHll KPOMOK, TBK KBK 3TO npHBO,l:IHT K pe3KOMJ CHHllteJUllO Kaqecua OKa

PHBaeMOH nosepxuocm. IlpH O,l:IHHaKOBOM yCHJIHH npHlKHMa scex !CopOCRHMateneii y:wem.me

HHe pa,1111yca 38KpyrJieHHll H8 0,l:IHOM H3 HHX npHBe,l:leT K Bpe38JDllO ero B ):UlelleCHH}' H o6puo

B8HH10 BHHtoo6p83HhlX wepoxosan.1x noJioc Ha nosepXHOCTH KPll'1t8 (qypBKa). KopoCHHMaTeJih 

lite c 6om.WJIM PBi:IHYCOM 38KpyrJieHHll pa6oqeA KpOMKH 6y,1:1et CKOJl!t3HTI> no nosepXHOCTH 

COpTHMeH'J:8 H OCT8BJUmo He CHllTWe nOJIOCLI (yqaCTKH) KOpw. 
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HeoCiXO.QHMO flKlltCI o6ecnetam. np1BHJ11>Hoe nonOZCIHHCI pa6oqefi KpoMIOI KOpoc:IDIM8• 

'lelISI OfHOCllHJIWIO nnOCKocm lllmCH • .llns KOH'rpOJIJI MOllUIO npHMelUft'I> npocroe npHCnocoliJle

IDICI (pHC. 36, u). Kop<>e:HllMUelilo 2 rumtoii Kperuif B C!OAKe J, KOfOP}'IO YCT8118BJJHB810f H8 

DOBepo'IH)'IO nnmy. Cnecapm.dt yrOJUiBHK 3 DOABOAR1' K pa6oqefi KpoMKe: npH nplBHJll>HOM 

nonoEeHHH pa6o1W1 KpoMKa BCeA C8oeH noaepXHOCfWO npHJJ .. am K uepJm1JW10A noaepx· 

Hocm yro111>HHKL 

BemrtlHHa npHJtHMa KOpOCHHMUeJieii K noaepXHocm 0KapHB1&4oro copnwema npose

p11etCft c DOMO~IO DepeHOCROro JUUW40Me!p8 (fOCT 9500-75). YCHJIHe nplUltHM8 KOpoc:IDIM8• 

'8neii K nosepXHocm copnwema C03,IUllOt npy:mmaMH MexaHHllMa npWKHMll npH nonuoA 

OCf8HOBKe Cf8HK8. JbmaMOMetp yCtaHaBnHB&m MelEJIY tpoCOM H Kp!OKOM. Kp!OK llenJJlUOf 38 

pa60'l}'IO KpOMKY KOpoc:HHMafenll, fPOCOM 'QClpe3 60KOBOH n!OK Ct8HHHhl OtfllrHB&m KOpoclDI· 

M81'8Jlh c nOMO~IO DepeHOCHOH ne6e.llKH. Kone68IDlll yCHJUUI, cl>HKCHPYeMOrO JlllHaMOMClfPOM 

.MR acex KOpoclDIM8feneii He AOJDICHl>I npeswwan. ± 3 % °' cpe.t111eii BeJlHllHHlal .Mii onpe1Ae

n1111Hoii M8PKH Cf8HK8. 

Bee peaym.un.i KOHfPOnll COCTO.lllDlll o6opyAOBllllHll Heo6XO,llHMO ci>HKCHPOB81'11 B cne

llH8JllaHOM lKypHane H npHHHM81'11 uepw no ycrpauCllDllO HeHCOp8BHOCfeii. 

Ka'QCICDO OKOpKH 0DpCIAenll8'Cft BHayam.uo. IlpH 3TOM OfMetWOfCft: H8JJH1Dle HnH OfC}'T" 

CfBHe HCIOKOpeHHWX yq&CfKOB (npom.i:coK); xap8K1'ep npOJlhlCOK (KOJD.lleolSpUHWe, npoAOJllo· 

HWe HAP·· no Bceii noaepXHOC1'H copmMema HnH 'l8CfH1DIO, B yrnylSneHHllX HnH Ha uopuam.· 

HOH noaepXHOC1'H H AP-): Ctenem. cwnHJ1 Kopw m~ ee tOJillUDle (Ha BC10 TOJillUDIY cno11 HnH Ha 

'Q8C1'll ero); olSUWI MOl!Wll> HeoKOpeHHOH noaepXHocm copnwema (.Mll 6epe30BWX KplllKeii H 

'QYP8KOB .QH8Me!pOM 20 ••• 22 CM nnolllll,llb HCIOKOpeHHOH nosepXHocm He AOJOIUl8 npeswwan 

20 % OT BCdt noBepXHOCTH). 

HaHISonee xapu:1epawe ,ae4>eKn.i OKOpKH, npH'QHHW H wepw no HX ycrpaueHHJO OIJHC8Hlil 

B u6n. 11. 

11 • .ae!/ieKTbl OKOpKu, npU'IUllbl ux 603HUKH06eHUSI u Mepi.1 ycrpaHeHWI 

HepaBHOMepHble nonocw 
(c PWIH'QHblM warow) 
Ha cmone KplllKa (qypaKa) 
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IlpH11HHa 

IlpOCKam.3blB8JDle PeMHeii 
paropa HnH 38MICJIHB8HHe 
noaepXHocm 6eapyqeiiHoro 
WKHB8 

Mepw ycrpaueHHll 

Hafl1H)'1'11 H nparepm. peulDI, 

nparepm. WKH1' H oiperynHpo
aan 3830P B DOAWHIIHHKCI poropa 

Ocna6n1111He npHBO.llHblX Y BeJIHtlH1'll HatlllKCllDle lleneii 
lleDeH Depe,Q8'1H 
Hep&BHowepm.dt H3HOC 3awemm. H3HOWeHHble asea-
3883,llO'QeK, WeCtepeH, peM· AO'QKH, WeCteplDI, peulDI H 
HeH H lleDeH MexaHllaM8 llenH 
nOA&'IH 



IlonOC!il (cne,llbl) HI KOM

JllBOA a sepWHHHoA uc
tllX C'ZBOna 

BeplllHHHlft H KOMJlDlft 

'W:1'H etBOna c o,11110A C'ZO

poHhl He.llOC1'1'1'0'1HO OKO

pellbl 

JlecowatepHIJibl M1J1oro 

.iatlMetpl c O.QHOA C'l'OpoHbl 

He,QOC1'1'ZO'IHO OKOpellbl 

HH3Koe KIQectBO OKOpeH· 

HOH nosepXHOC'ZH copm

wemos 

IlpH'DIHI Mepb! yetplHeHHJI 

IlposopatUU11HHe Kpuca Ilo.11tlUl}"Zb ynpyridi anewem 
npH BXO.lle B potop H Bb!XO- npHeMHWX H DO.llllOUUIX B&m.-

.11e H3 Hero llOB, CIUln ne,Q c BIJD>UOB, CHH

XPOHH3HPOB&:n. ,llBHllteHHe 

BIJll>UOB 

Hecooc:Hoc:n. potOpa c DO.llllO- Bocet&HoilH:n. COOCHoc:n. 

lllHM H npHeMHWM KOHBeiie-

p&MH 
KoHBeiiep nO,llHll'Z swcOKo KoHBeiiep onycnm. HJIH no.11-

HJIH OII'fil'8H HH3KO HJl':n. 

llemp BpllUeHJUI KOpocHH

MlteneH He COBill.lllef C 

OCIJIO Mex&HH3MI DO.lll'DI 

HapyweHHe nono.llteHHJI 

YKoponm. HJD1 y,nJIHHH'lll 6noKH-

posoQHhle tllrH (OK3S-M, 
OK66-M) 
31MeHH:n. HnH 31Kpemm. UIIIOHKY 

BIJll>l.IOB H aecornacoBaH- HI sany ceKropa AM ~IHKOB 
Hoen. HX .11BHllC8HJUI OK63, OKBO, VK-26, VK-32 
He,qoetato'IUlhlii Pl.llHYC paCio- Y C'ZIHOBH:n. rpe6ywyro sena-

qeii KpoMKH KOpOCHHMare- 'DIHY pa.iasyca 

neA 

He,qOC1'1ro11111ff CHna npHJKH- Y BeJIH1Ul:n. CHJiy npH.lltHMI ynpy-

roro anewema Ml KOpOCHHMateneA 

Bom.WHe 3HIQeHHJI CKOpOC1'H 

DOj:Ul'IH H 'lac:tOtb1 Bp~ 

PO'l'OPI C'ZIHKI 

Bw6pan. CKOpOC'ZH, o6ecne'DIBaro-

1101e KaQeetBeHH}'JO OKOpKy cop

~eHtOB 

3arp11meHHe p0t0pa KopoA 

HCKUteHHe ciiAKrH,.eCKHX 

yr nos &cneJIC'ZBHe Henpa-

BHm.Horo MOH!PI KOpo

CHHMateneH HI p0t0pe C'ZIHKI 

3arOQH'1'1o KOpoHA.11Pe31reJIH 

Y C'ZIHOBHn. KOpOCHHMa'l'eJIH HI 

porope, ..ro6w o6ecne'IH'Zb rpe-
6yeMble yrnbl OKOpKH 

H3MeHeHHe nepsoH&Qlm.HOH Boccr&Hosan. nepsoHIQ&m.Hyro 

ciiopMhl KOpOCHHM1reru1 s cliopwy KopOCHHMateru1 H o6ecne-

OCeBOM H p&,RHIJll>HOM QH'1'lo O,QHHIKOBYJO J1BHHY KOpO-

H&npABneHHllX, I '1'8lOKe no CHHMateneii B KOMIIJHIK'Ze 

,llBHHe 

HenpBBHm.Hoe 683HPOB8HH8 IlpBBHm.HO CMOH!HpOBl'l1o KOpO

p160QHX KPOMOK KOPOCHHMI- CHHMateJIH, ..ro6w p16otD1e KPOM-

teneii OtHOCHTeJlllHO OCH KH o6p830BanH ycnOBHYJO OKpyllC· 

porop1 Hoen. c UeH!pOM, COBUl.llllOl.llHM c 

oci.ro poropa 

Hen1pannsm.Hoc:n. p16oqax Y etpBHHn. Hen1pannem.Hoc:n. 

KpOMOK KOpOCHHMareneA 

OCH p0'1'0pl 
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IlospelE,lleHHenosepXHOCtH 

cmona ( O.llHHO'IUl&le H rpyn
noswe B&lp&IBW) 

84 

IlpHtDDla Mepw yetpaHeHHH 

PacnonoxeHHe KOpocHHMare- YCTIHOBHTb KOpocHHM&reJDI B 

neH B PUH&IX nnOCKOCTllX· OJlllOH nnOCKOCTH BPllllleHHll 

BPllllleHHJI 
Hecoot:eetCTBHe THIIA 31TO'IKH 3&Memm. KOpOCHHMarem. 

KOpOCHHM&:rerul H KOpoHll,IU)e"' H KOpolll,IU)e3&teJII:, 

3&TenB COCTOlUUllO ~ecHHbl 

3Ha'DlTeJU>Hhle nopoKH Ha OrperylDlposan. qaetory spllllle-

nosepXHOCTH KplUlta (qyp&Ka) HHJ1 poropa 

C.llHllIKOM BWCOK&ll OCtpOTI 3&Memm. KOpo~remt 
3&TO'IKH KOpOHIJlpesareneii 
KopocHHMaremi He orpery- OtperynHposan. KopoCmoarenH 
nHpOB&Hhl 

Ilposopa11HB&HHe KplDKa 

(qyp&Ka) B BllJlblWC 

0Tc)'TCTBHe UeHTpMpOBIHHll 

KOPOCJIHM&TeneH OTHOCH· 
rem.Ho OCH poropa 
HapyweHHe nap&Merpos 

pa6oqeii KpOMKH KOpocHH· 

M&Tellil 

.lle4>eKT&I 3&TO'IKH-pHCKH 

H HepoBHOCTH Ha nepeJ111eii 
rp&HH pa6oqeii qaC'nl Kopo

CHHMaTellil H AP· 
.llelj;JeKT&I Kpennemm KOPO

CHHM&TeneH H HX B&nOB, 

3130pw s lj;JHKcaropax, noA

WHIIHHKax H T.A. 

BH6PllI.llUI CHCTeMW Kopo
CHHM&Ten!>-CTIHHH&, npH· 

BOA!WUlll K nonoMKe H sw· 
Kp&WHBllHHIO pa60'DIX Kpo· 

MOK KOpOCHHMareneii 

BWHYl!OleHJlhle Kone6IHHll 
CHCTeMW KpMt (qyp&K) -
porop 

Asr0Kone61HW1 CHCTeMbl 

KplVK (qyp&K) - porop 

YsenH'DITh yCHnHe npH]l[HMa 

B&Jlbl.IOB, 3&0CtpHTL lllHilhl 

HnH wespoHhl 

OtperynMposan. pacnonolKeHHe 

KOPOCJIHM&TeneH OTHOCHrem.HO 

OCHpOTOpa 
BWAepxan. nap&Merphl pa6oqeii 

KpOMKH B COOTBeTCT:9HH C ycno

BHHMH OKOpKH 

Y Ctp&HHTh Aelj;JeKTW 3&TO'IKH 

YetplHHTh 3130phl peryJU1posa
HHeM HnH PeMOHTOM c yqeroM 

AHHIMHQecKHX llBJleHHH npH 

npoeKTMpOBIHHH OKOpoQH&IX 

CT&HKOB 

YBenH'DITh EeCTKOCTb CQeAHHe

HHSI CTIHHHhl co craropoM H 

YMeHl>WHTb 3130p llOAWHIIHHKI 
poropa 

Ilpe.tzyCMOrpeTh npH OpoeKTHpO

BIHHH OKOpOQH&IX CT&HKOB 

yetpOHCTB&, n03BOruDO~e CHH· 

3HT& &MnnHTYAY Kone6&HHH 
Ilp&BHJibHWH noA60p Q&CTOTW 

splllllemm poropa, nap&Merpos 



Cwmie cno.11 .qpeaec:HHW 
BMecre c KOpOH npH npa· 
BHJlloHOM peryJIHpOBIHHH 
KOpOCHHMareneii 

BHHroo6pll3HblenonOChl 
Ha noBepXHocm cmona 

llplf1DIHI 

llpeaMepHoe AaBJIOHHe 
KopOCHHMareneii 

Mepw YC!PIHeHIUI 

MexaHH3MI ~eHIUI KOpoc:HH· 
MareJieii H IlOJUl'IH COprHMellTOB, 
'DICJIO KOpoc:HHMareneA H r.A. 
Ocna61mo npylKHHhl Ha crllJUt8X 
OK63, OKSO H pe3HHO.m.IO KOJD,Qa 
Ha crllHIWC OK35·M, OK35·K, 
OK66-M, ,!WllleHHe a rll,tlpOCHC

rewe poropa HnH ycraHOBHn 
Orp8Hlf1DnelIWll:oe llHlmol Ha 

crllHIWC VK-26, VK-32 
06phlB ynpyroro 3JleMema 3BMOHHno ynpyrHA 3JleMem 
MeXllHHllMa KOpOCHJWarerui 

3830p B no,llllIHIUDIKe aana J!HKB~oaan. 3830p 
MexaHHllMa KOpOCHHMueJlll 
0cna6neHHe KpenJieHIUI 3aKpemm. KOpoc:HHM8rem. 
KOpoc:HHM8reJIJI 

P83JIH11He nap&MerpoB 3UOQ• llOAo6pan. KOpOCHllMUemi c 
KH pa6o11eii KPOMKH H ,QlIHHbl O,llHHaKOBhlMH p~C8MH 
KOpOCHHMareneii aaro'IKJI pa6o'IHX KPOMOK H 

O.tPllWCOBOH AIUIHOH 
HapyweHHe yrna HarH6a y 
OAHOro HIJH HecKOJibKHX 
KOpOCHHMareneii 

CMeuieHHe pa6o11HX KpoMOK 
O'l'HOCH:relD>HO OCH poropa 
Bom.111a.11 CKOpocn. noAa'IH 
coprHMOH?OB a cruoK 
llonoMKa KOpOCHJWarerui 
fiepeKOC pa6oqeii KpOMKH 

OAHOfO HJDI Hec:KOJI&KHX 
KOpoc:HHM8?eneH 

BoccruoBHno yrJIW HarH6a 

llemplq)Oaan. pa6o11He KpoMKH 
KOpOCHHMareneii 
YMOlllollllmo CKOpoc?L nOAa'llH 

COP'DIMOH?a 
38MeHHno KOpoc:HHMarem. 
38Memm. KOpoc:HHM8reJIH 

Ilpaeuna 6eaonacHoi1 pa601&1 Ha 0Kopo11HoM craHKe. llpH pa6ore Ha OKopotUlOM craHKe 

Heo6XOAHMO crporo co6mol{a'?b npaBHna IexHHKH 6eaonac:HocrH H CJIOAH'?L aa HCIIP8BHOC'?LIO 

MexaHH.3MOB H orp8JK,!UllOLqHX ycrpoiicm. CruoK, aneKrpolllK8!1>, nym.t ynpaBJieHH.11, .qpyroe 

3JleKrpoo6opyAOBaHHe AOJDKHhl 6hl'?b IUl,llemlO aaaeMJieHW. llpH pm.come H KOHrpone nyCKOBOH 

3JleKrpoannaparypw o6nudi py6HJI&HHK AOJDKOH 6wn. O?AelleH or nym.ra ynpaBJieHH.11, a Ha 

nuemi nym.ra AOJDKHa 6hl'?I> ycreoaneHa KpacHa.11 n&Mnoua, nOKl3WB8IOUUU1, qro py611JIW1HJt 

H8XOAHTC.ll BO BKnlO'leHHOM nonO:&eeHHH. llJUi npOAfnpelKJIOHH.11 H8XO,ll.llIUHXC.ll B6JIH3H craHKa 

JllOAeH 0 ero nyCKe H006XOAHMO Y118crOK OKOpKH OCHacrlmo a!l>il>eKDIBHOH aByKOBOH CHl'Ha· 

~eii. SS 



Top1.1elllile H 60KOBble KpblWKH OKOpo'IHOH ronoBKH ,QOJDKHbl 6b1Tb c6noKHpOB8Hbl c 

nyCKOM ,QBHrlteml, 'ITO HCKJIJO'ller B03MOlKHOCTb nycic1 ,QBHrarerui porop1 OKOpO'IHOH ronOBKH 

npH otKpbl:r&1X HJIH CJUl:r&IX KpbllllKax. YnpasneHHe p16oroii craHK1 .QOJDKHO 6b1Tb .QHCTllHLIHOH

HWM, I nyllbr ynpasnemut Heo6xo.QHMO ycraHOBHTb HI 6eaonacHOM OT CtaHKI paccrol!HHH 

(2,5 ••• 3M). 

3Be3,QOQKH, l.lenH, 3y611a:r&1e Koneca, WKHBbl, npHBO,QHble peMHH H ,QpyrHe .QBHJKYWHecff 

'IACtH craHK1 .QOJlllCH&I pacnonar1t'l.Cfl BHytpH craHHHbl HJIH 6b1Tb 3aKpbl:r&I cnel.IHIJibHhlMH 

KOllCYXllMH (KpbllllKaMH). llHcrKy H H&nl.QKY CTIHKI MOJICHO npOH3BO,QHn. TOJihKO nocne ero 

noJIHOH OCTIHOBKH, npH 3TOM CtlHOK ,QOJDKeH 6b1Tb OrKJIIOQeH OT 0611.leii sneKTpOCeTH. nno

llll.tlKy, IUI KOtOpOH ycraHOBneH CtlHOK, Heo6xO,QHMO peryJIHpHO OQHlllln. OT rpH3H, KOpbl, 

M}'cop1, nocropoHHHX npe.QMeroB. 

K1teropHtlec:KH san~ercR p160T1Tb HI OKOpO'IHOM craHKe npH norHytb!X, nepeKOWeH

HblX HJIH QICtH'lHO BblnOMneHHb!X KOpOCHHMatem!X, no.QIB&n. B CtaHOK rHHJlble KpllllCH 

(qypaKH) HJIH KplllltH c CHJibHO CKOWeHHb!MH HJIH PUMOQ&neHHblMH TOPl.llMH, Heo6py6nmr· 

HWMH CYQKIMH, 1 taKJKe KPlllKH .tllllMeTpOM 6om.WHM, QeM sro npe.QYCMOTpeHO TexHHQeCKOA 

,QOKyMeHrll.IHeA HI CTIHOK, nonpasruin. KpllllCH (qypaKH) BO BPeMll HX OKOpKH, npoxO,QHTb 

MellC.QY CTIHKOM H no,QllO~ HJIH npHeMHb!M KOHBeilep&MH. 

K o6cny:>KHBIHHIO H pa6ore HI OKOpO'IHOM CTaHKe .11onyCK1JOTCll tOJlhKO p16011He, npowe.Q

WHe COel.IHIJibHOe o6yqeHHe (reXMHHHMYM) H H3YQHBWHe yCTpOHCTBO CTaHKI, npasHna ero 

aKcnny1r11.1HH M 6esODacHOH p160:r&1. 

4.3. PA3JIEJIKA ICPUEA HA 'IYPAKH 

Pll3,lleJIKI Kpll:>KeA HI qypllKH llBJUleTCll 0,QHOH H3 OCHOBHl>IX TeXHOnOrHQecKHX onepll.IHA B 

DpOH3BO.QCtBe cli&HepHOH npO.QYKl.IHH. OHi B 3HIQHTeJlhHOH CTeileHJI XlpaKtepM3YeT TIKOA 

nOK131tem. npOK3BO,QCTBeHHOH ,Qell?ellbHOCtH, KIK PILIHOHIJibHoe H KOMlUleKCHoe HCDOJihllO

BaHHe Cb!Pbll. HSBecTHbl ?pH cnoco61 pll3,llenKH: no HaH6om.weM}' o6'bea&y nonyqeHJ!lil qyp1-

KoB; no nyqweMy KaQecTBeHHOMy Bb!XO.QY nonyqeHHblX qypaKos; KOM6HHHpOBIHHbl1i cnoco6. 

no nepsoM}' cnoco6y KIQeCTBO qypaKOB He npHHHMaercR so BHHMllHHe (cnen111 pas.11enK1), 1 

l.leJiblll llBJUlercR nonyqeHHe HaH6om.wero o6'beMB qypaKOB. no BropoMy cnoco6y OllHOBHoe 

BHHMaHHe Y.tleruleTCll KIQeCTBY qypaKOB, XOTll H ,llOCTHl'8eTCll 3TO 31 cqer 3HIQHTeJibHOrO yMeHh

Wemut 06'beMHOrO BblXO,QI qyplKOB H YBenHQeHJUI HI ,QaHHOH Onepll.IHH KOnHQeCTBI OTXO,QOB. 

no Tpet'beMy cnoco6y OIITHMIJibHO coqeraJOrtll nonollCHTellbHble peaym.r1:r&1 nepBblx .QByx: 

KOMIIJieKCHoe HCllOllhllOBaHHe ,QpeBeCHoro Cblpbll npHMeHHTellbHO KO BCeMY npOH3B0,QCTBeH· 

HOMY llll¥Y ,QIHHOro npe.QnpHlltHll, OC06eHHO ecrui HI npe.QnpHID'IUI BbillyCKleTCll WHpOKHii 

ICCOpTllMeHr pasnH'IHOH DpO.QYKLIHH (HanpHMep, i!>aHep1 pasnHQHblX it>opMBTOB, rHytOKneeHhle 

WOfOBICH H3 WDOHI, JlbDKHble 311'0t0BKH, ,tlpeBeCHOCTpyllCeQHble IIJIHTbl H T • .Q.). 

OCHosuoe reXHonorHqeCKoe ?pe6osaHHe K oneplll.IHH pll3,llenKH - nonyqe1111e qypaKOB 

CTIH,QlptHOH ,QJlHHbl (1,3; 1,6; 1,91; 2,23; 2,54 M) c MHHHMIJibHhlMH OtKnOHeHHllMH or HOMHH&nl 

M npOOHJIOM, BblDOJIHeHHblM etporo nepneHJXHKyMpHO OCH qypaKa. He .11onyCK1JOTCll o6paso-
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Puc. 37. 11puH~unu.inbHble cxeMbl pa6on.1 KpyznonunbHblX craHKoe 61111aNcupNoeo u MtlllrHuKoeoeo runa 

BBHHe ropuem.ix CKOHOB Ha 'l}'ll8K8X H cryneHllan.di llpOIIHn. HepOBHble H Ae4>eKTHble TOPl.lbl 

KpJl)lteH llpH PUAenKe AOJDl[Jl!il. !il:m. cpuy c~. 

Mecro BWIIOnHelDUI onep&UHH PUAenKH B rexKonorHtiecKOH ~enotiKe DOA!'OTOBKH Chlpb.11 

K ~eHHID HI OK83blB8er CylllecTBeHHOro BJIHlUlllJI Ha ee 3¢>¢>11KTHBHOC1'b. Ho c ll03HQJdi: 

IIOm.IWeHH.11 llpOH3BO.QHTeJll>HOCTH onepauHA rHAPorepMHtieCKOA o6pa60TKH, oco6eHHO OKOpKH, 

a r11J01te c ytieroM 06ecnetieHH.11 Katiecma nony4Ja6pHKaroa H roroaoA npoA}'KUHH onepausuo 

PUAenKH cneJzyer BWIIOnH.llTh nocne HHX. 

0CHOBHblMH plllKHMHl>IMH napaMerpaMH npH P8ll.llenKe Kpll)lteii Ha qypBKH .llBJUIIOTC.11 

cxopocn. P1138HH.ll H CKOpocn. IIOAl'lH (H8ABHr8HH.11) llHJlbl H8 KpJDK. 3tH napaMerpbl 38BHC.llf B 

OCHOBHOM or IIOPOAbl APeBec:HHbl, ee TeMlleparypw H BnllKHOCTH, AHaMeTpa p8CIDUIHBa8MhlX 

cop1'11MemoB. B llp8KTHK8 pa60Tbl CKOpoctH peaaHH.11 H IIOA8till crporo He pernaMeHTHp}'IOTC.11 

H B 38BHCHMOCTH or nepeti11cneHHblX 4>aKropos, a raKllCe or AHaMerpa llHlD>HhlX AHCKOB 

MOryr MeH.llTbC.ll B CHIA}'IOUUIX npeAenax: CKOpocn. pe38HH.ll SS ••• 75 M/c; CKopocn. IIOAatiH 

0,1 ••• 0, 7 M/c. IlpH uotc npoH380AH78.llbHOCtb KpyrnollHJlbHblX CT8HKOB puHa 10 ••• 25 M3/ti. 

IlpH P83AenK8 KpIDKeii peKOMIHA)'BTC.11 OpHeHTHpOB8Th HX KOMneBOii tiaCTblO BllepeA. 3ro 

rlllOlte ll03BOMer YBeJIH1Dab KatiecmeHl!hlii H KOJIHllecraeHHblii Bb!XOA nony4Ja6pHKaroa H 

KOB811HOH IJPOAYKLIHH• 
CraHKu dn.R paJoenKu Kpsuceii Ha 11ypa1<:u. Jlrui pasAenKH KpJDKeii HI qypBKH llpHMeH.lllOT 

CT~OHapHble CTIHKH c AHCKOBblMH IIHHaMH, a T8KlK8 nepeBOCBOii M8X8HH3HPOB8H

llWA HHcrpyMem - uemwe IIHJlbl. Pa6ora c nepeBOCJWM HHcrpyM~M rpyAoeMKB, aHepro

eMKa H M8HOllpOH3BOAH:rem.H8, 38TpYAHeBO UeBTplJIH30B8HH08 YAaneHHe orXOAOB, nonytiae

MblX llpH PUAenKe. HaH6onee p8CiipOcrp8HeBbl CTIHKH CUUHOH8pHoro THII8, OCH8llleHHbl8 

P83JIH'IHblMH BCIIOMOf878Jlbm.iMH MeX8HH3M8MH AM IIOA811H Kp.llJKeH H tiyp8KOB, iiiHKC81.lHH 

rpe6yt!Moro p83Mepa 'l}'ll8KOB, 3UCHMa KpSOKeii, YA8neHH.11 orXOAOB, c6p8Ch!Bareneii H T.Jt. 

Ha PHC. 37 IIPHBeAellbl IIPHHLIHDH8JlbHble CXeMhl Kpyr HOOHJibHblX CT8HKOB 6an8HCHpHOrO H 

M8.llTHHKoaoro THna. Oco6eHHocn.10 arHX CTBHKOB .11aMerC.11 HllJ!HllHe Kati110nieiiC.11 IIHJlbHOii 

pllMbl, Ha KoropoA B IIO,t;l1IHIIHHK8X YCT8HOBHeH IU!JlhHblii JIHCK. B 38BHCHMOCTH or pacnono

lKeHH.11 OCH KaQaHH.11 nHJibHOii pllMbl OTHOCHrem.HO OCH IIHJlbHOro AHCK8 3TH CT8HKH IIOJIP83,Qe

MIOTC.11 Ha 6anaHCHpHble H M8.llTHHK0Bble. MoJKHO Bbl,JlenHTh CH8A}'IOiqH8 tierblpe OCHOBHhle 

CXeMhl. 

Ha pHC. 37' a IIOKll38HI 68JI8HCHpH8.11 llHn8. Ha O,llHOM KOHlle PllMhl 3 H8XOAHTC.11 IIHJibHblii 
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.llHCK 4, ua ~yro:w - aneKrpO.tlBHratenb 2 H oponmosec. H8.t1BHraHHe mun.Hero .QHCKa Ha KpSOK 

npoHCXOJIHT c OOMOllU>IO rHJU)O- HJDI OHeBMOUHJDD!JW8 1, CBll38HHOrO mapHHpHO c mun.HOH 

pa:woii 3. P11M8 MOllte! Ka'l81'M:ll OTHOCH?eJihHO OCH H B03BP811Uln.c:B B HCXO,QHoe oonoJKeHHe OOJI 

.11eiicDHeu MICCbl aneKrpOJIBHr8rerul H npoTHBOBeca • .llaHH8ll cxeua peanH30B8H8 a craHKax 

All-1 H All-2M. 
Ha PHC. 37, 6 OOK838H OPHHWUI pa60'lhl H ycrpoHC7B8 6an8HCHpHOH llHJibl c YC78HOBKOH 

IJHJlltHOrO ,llHCK8 4 H8 K8'1810~Cff pa:we 3. OrHOCHTeJibHO OCH, npHtleM c OGIO K8'1111HW1 p8Mhl 

COBlll,Q8eT H ()Cb sana aneKrpOJIBHr8TenJI 2 opHB0.118 llllJDoHOro ,llHCK8 4. 3neKrpO,ttBHrateJib 

Tex11u'4eC1Cue xapaicrepucruicu KpyZJ1onUJ1bHb1X craHKoa dnJJ pa30eJiicu KpJ1JKeu Ha qypaicu 

AU-1 AU-2M UE-5 U~K6A ~Il-220 

H8H6om.IIIHH ,11H8Merp 
p83,1UIJiblllaeMoro Kpa-

Ea, MM • • • • • • • • • • • • 370/460 600 350 630 600 
H&H6om.WHii .QH8Merp 
IJHJlltHorO ,QHCKa, MM • • • 1000/1200 1500 1000 1600 1600 
CKopocn. pe311HHS1, 

Mic ••••••••••••••• 56/67 60 60 71 60 
CKopocn. 00.11&1111 mun.-

Horo ,QHCKa, Mic •••••• 0,1-0,7 0,09-0,72 0,1-0,6 0,1-0,7 0,1-0,7 
Il0.118'18 •••••••••••• fHJU>~8ll IlHeBM8TH'lec:K8ll 

Y C78HOBneHH8ll M0[1'· 

Hoen. 3JieKtpOJIBHl'8Te-

neli, KBt •••••• ,• • • • • 18,4 14 7,5 25 29,7 
ra6apiltllhle p113Mepw, 

MM! 

JIJIHH8 • • • • • • • • • 1200 2750 2110 3030 14785 
UIHpHHa • • • • • • • • 2400 1290 1270 1250 5530 
B!.ICOT8 • • • • • • • • • 2350 2620 1805 2970 434~ 

IlpOH3BO,llHreJu.Hocn., 

K3li .•••••••••• ; •• 8 ••• 32 
Macca, Kr. • • • • • • • • • • 8000 1070 8900 

H mapHHp mun.HOH paM!.1 YC78HOBneHbl cr~OH8pHO Ha rl>YHJl&MeHTe. 11Hm.H!.IH JIHCK Ha,llBH• 

raetell HI KPSOK 5, OOJ18B8eMJ.JH KOHBeHepo:w 6, c OOM011'bl0 rHJIPO- HJDI OHeBOMOllHJIHH.tQ>8 1. B 

HCXOJIHoe oonoJKeHHe P8MI B03BP81IUlll!CSI OOJI JleHCTBHeM M0!1'HOH opy)l(HHhl 7 • .llOCTOHHCTBOM 

JlllHHOH CXeM!ol RBnSleTCff COBMe!1'eHHe OCH sana JIBHl'8TenJI c OGIO Ka'llllHWI p8Mhl, 'ITO 00380-

JUlll! o6ner'IHTh KOHCtpyKllHIO PllMW H 6ecnpenRTCTBeHHo YCT8HOBHl'b Kono,qo11HWii TOPM03. 

Kpyrnoraun.H!.IH C78HOK M8llTHHKOBOro TH08 OOK838H Ha pHC. 37, a. IlHJI&H!olii JIHCK 4 pac

oono:11teH Ha HHlKHeM KOHUe p8M!.1 3, K8'1810!1'eilcll OTHOCHTeJibHO OCH. 3neKrp0,ttBHr8renl> 2 
YCTIBOBneH C78W!OH8pHO B BepXHeH 'llCTH C78HHHbl, OpH'leM ()Cb B,8118 aneKrpOJIBHl'8TenJI 

COBOIJIBet c OCblO K8'llllHWI p&MW. H8,ttBHraHHe llllJDoHOro. JIHCK8 Ha KpSOK 5, OOJ18B8eM!.IH 
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KOHBeiiepo:w 6, npOHllBOWITCJI c noMOlllblO rH,qpO- HJDI nHeBMOilHJDUIJIPI 1. B03BplT mun.HOH 

PIM!il c 11HJn.HblM ,IUICKOM B HCXO,llHoe nomm:eHHe npoHCXO,IUIT no,11 ,qeiicmHeM co6C'l'JleHHOH 

MBCCW. no 1'8KOH cxe:we Bi.IIIOJDleHhl CTIHKH ~n-139 H ~n-220. npaK1'HKI p160Tbl CTIHKOB ~n 

nOKll31JI& BX CyllUIC'1'JleHHhle KOHCTpyK1'HBHble He.tlOCTITKH: Hey,1106C'l'Jlo o6cny:JKHBIHH.R H 

pe:wom1 Hll·U pacnonoxceHHJI or,11em.Hhlx y3Jlos HI 3H81DfleJil>Hoii Bh!Core or non1, 1 r110Ke 

01'HOCHTem.HO He!lhlCOKYJO npOHllBO,IUITeJlhHOCT&. 

Kpyrnomun.Hhlfi CTIHOK M8m'HHKOBOro mna, nOK138HHhlfi HI PHC. 37, z. 01'JD11111eTCll 01' 

~o re:w, tnO mun.Hhlfi ,IUICK 4 pacnon0'1CeH HI sepXHeM KOHUe PIMbl J. 3neKrpO,llBH• 

r1:rem. 2 yCTIHOBneH CTIUHOHIPHO B HH'1CHeH Q8CTH CT8HHHbl. Oci. sana sneKrpO,llBHrlrerui 

COBIIl,,lllle1' c OChlO KIQIHHll pllMhl. Hll,llBHrlHHe PIMbl c 11HJn.HhlM ,IUICKOM H8 KPIDK 5, no,11as1e

IAIA KOHBeiiepo:w 6, H s03Bp1r plMhl B HCXOAHoe nonoxceHHe npoHl1Bo,1111r c n9:wo1111>io rH,qpo

HJDI rmeBMOLIHJIHH,llpa 1. Enaro,111p.R CTllUJ:IOHlpHOMY pacnonoxceHHIO 3nmcrpoABHrarerut s 

HHJltBeH 'Q8CTH CTllHHHhl B03M0'1CHO scticlieK1'HBHoe ropM0'1CeHHe IIHJD.HOro ,llHCKI. c nOMOUU.IO 

KonO,llOQHOro ropM038, Koropblii yCTIHIBJDIBaefC.R H8 B1'0poM BWXO,llHOM KOHUe Bini 8JleKfPO

,llBHraren.R. no ABHHOH cxe:we p16o:r110r CTIHKH UE63 H U~K6A. 

Jlrul fPIHCnOpTHpOBIHH.R KpSDKeH K nHne H qypaKOB nocne P83AenKH npBMeH.RI01' u en. 

Hble HnH ponHKOBble KOHBefiepbl.· CKopocn. KOHBeHepoB o,s ••. 1 M/c. npx p13Aen:Ke 

KpIDKeH HI qyplKH A1lll: nO,lllQH KpSDKeH peKOMeHA}'erC.R npo,11om.Hhlfi uermofi KOHBefiep (TIK 

K8K OH nytlllle aocnpHHHMae:r y,111pHble HarpysKH npx c6poce Hl·H:ero KpIDKeii), 1 B KIQectse 

npHeMHOro ycrpoiicm1 - pOJIHKOBblii KOHBeHep. 

Jlrul YCTIHOBKH no xo,qy ,llBH'1CeHH.R Kp.IVICI :wepHhlX ynopOB HI Onpe.tleJieHllOM pacCTO.RHHH 

OT mun.Horo ,IUICKI (JIHHHH nponHn1) npBMeH.RIOT w H 6 e pH hie y c r po ii c r Ba. OHH o6ecneqx· 

BllOr OTIIHJIHBBHHe qypaKa rpefiye:woii ,llJDIHhl. npHMeH.RIOr ynopbl P13nHQHblX KOHcrp}'KUHii. B 

CTBHKe AU·l ynopbl yc:r&HOBneHhl HI cnewtam.HOM aany, pacnonoxceHHOM no xo,qy ABH'1teHH.R 

Kp.1V1C1 napannem.Ho e:wy no,11 p13JIH11Hb1MH yrnBMH. npx nosopo:re Bana Ha onpe,ixeneHHblfi yron 

O,llHH H3 ynopOB BCTleT Ha nYm KPIDKI HI COOTBeTC'l'BYJO~W PBCCTO.RHHH. nepeM~e 
ynopos ~ruietC.R pyKo.RTKolf qepe3 rpocosyio CHcre:wy. B c:r&HKe AU·2 BMeIOl'C.R Bh!· 

ABH'1CHble (CHHay) ynophl, p16or110IUHe OT rH,lij)OLIHJIHH,llpOB. HBH6onee HIAe'1CHbl ynophl, 

Koropble pacnonoxceHhl csep>..y H Moryr onyacaTbCll (wnar61yMHhlfi rHn) c no:wonu.io rH,qpo

UHJIHH.IIPOB HJDI snmcrpo:warHHToB. Bo scex ycrpolfCTBax Heo6xoAHMo npe,qyCMorpll'l'h BhlKJUO· 

QeHHe npHB0,111 nO,lllQH KPIDK8 B MOMeHr ero OCTIHOBKH nepe,ix ynopo:w. 

Jlrul y,11ep'1CIHH.R KP!DKI npH BhlllOJDleHHH nonepeQHOro npOnHnl cityEl'l 31EHMHhle 

yc:rpoficrB1. B 60.JllJWHHCTBe KpyrnOtlHJI&HhlX CTIHKOB 31ll(HMHble ycrpOHCTBI YCTIHOBneHhl 

nepe,ix nH.JllJHblM ,llHCKOM H 3ll HHM, QT() npe,qynpe'1C,llleT nO.RBneHHe CKOnOB H8 :ropue qypaKI. 

npHJKHMHble pbiQBrH (nlnhl) npHBO,ll.R1'C.R B ,llBH'1CeHHe or HH,IUIBHA}'ll.JllJHhlX rH,qpOUHJIHH.IIPOB 

HJDI Henocpe.tlCTlieHHO 01' K8QIIO~eHC.R nH.JllJHOH p8Mb1. HaH6onee Hl,lllUKHI rH,qplBJIHQecKl.R 

CHCTe:wa npHBo,111, taK KIK nHeBMITHQeCKHH npHBOA npH HH3KHX re:wnep1rypax qac:ro Bh!XOAHT 

H3 crpo.R B Pe3y.m.r1:re 31Mep3llHH.R CKOH,lleHCHPOBIBWeHC.R BnarH. 

Jlrul y6opKH cpesKOB, OTOPUOBOK, OnHnOK or Kpyrnomun.Horo CTIHKI HCOOn&3YJO'l 

neHrOQHhle KOHBeHephl. 
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2 -E:::3. 

a 
Puc. 38. CxeMw 1COHrpo1111 cocrOAHWI 1epyZ11onwaH020 croHico 

DpH p~emce, oKopKe H rH,QporepMHllecKOA 06p160TKe KpSllKeA .QJIJl nonepetmoro n~ 

M~ KplVICeA H 'l}'PaKOB c npo1'0m.Horo KOHBeiiep1 HI npOMUC)'TO'IH}'lO MOUWIKY B 

HaKorumw. HJ1H Ha nonepetlHWA KOHBeliep npHMmuD:Jt p&3Jllf'IHWe cxeMW c 6p1cwB1' en e ii. 

Do o,11110A H3 HHX Kpfllll: (qypaK) CtlJIXHBaetell c npo1'0Jil>HOro KOHBeiiep1 cn8QIWD>HWMH 

PWlW'llMH"fOnKlterulMH, no ~yroii CKll'hlBletCH no H&KnOHHWM Kl'illlO~CR PW1W'&M. 

Bonee H&,QUCHI st0p1111 cxeu1. 

KoHrpOlll1 COC2'ClllHWI ICpyzaonUll&Hoeo CTOHICa dn.R pasde.lllCU ICpRJKeii cne,izyet npOBO,qJm. 

He pellte 1 pua B TReHHe 6 Mee. DpH 3tOM nposepKe no~ellUlt CBe,lzyllllqlle OCHOBHWe 01!11mctw 

(y3JIW) H napwetpw et&HKI! p8,JIH&llhHoe 6HeHHe weiiKH nHm.Horo 1W11; p&,lllWI&Hllll cn16HH1 

l1Hm.Koro sana; oceau cn16HH1 ruun.aoro 8an1; oceaoe (t0pQeeoe) 6HeHHe onopHoA waii6w 

IIHm.HOrO Bana; nnOTHocn. noe&.llKH IIllJIW Ha ruuu.HWA Ban; CocmietCTBHe COCTO.IUIHe I1HJIW H 
yrnoawx n1p&Metp0B sy!ii.eB teXJIH'lecKHM HOpMau; cn16HH1 ruuu.Hoii PllMhl (6an&HCHp1) B 

MOCKOCTH nepn~yJIRpHOA MOCKOCTH Ka1WIHH; nepneH,QHJ<yJIRpHOCtla XOM IDIJIWlOH p&MW 

npo.QOJil>HOH OCH nO.tl&IOl®l'O KOHBeHepl B ropH30Ht&m.HoA H septmcam.Hoii MOCKOCtffX; 

XCectKOCth MepHWX ynopoB WH6epHoro yetpoiietB1; COOTBetCTBHe pacet0.IUIHH OT ynopoB ,QO 

rIHJn.Horo .QHCKI et&H.QaptHWM ~&M qyp&Kos; H&.QeJKHocn. y.Qepllt&HHH KPJDICI (qyp&KI) 

38'ltHMHhlMH yetpOHCTBIMJI BO l!lpewl nHJH!IDUI; KIQectBO p13.QeJIKH KpRXCeH HI qyp&KH. 

DpoBepKy pa.QH&m.Horo 6HeJDUt weiiKH ruuu.Horo Bani npOH3BO.IUIT c n0Mo1111>10 HH,t1HK1· 

tOpa 'llCOBOrO mna (fOCT 577-68) (pHc. 38, a). fiOBOp81DIBllll pyKOH ruuu.HWA Ban 2 HI He

CKOJil>KO o6opOtOB, H8 llH,QHKA1'0pe 1 no WKane cl>HKCHp}'IQt H&H6om.wee OtKnOHeHHe etpeJIKH 

OT H8'llJil>Horo. Pa.QHam.Hoe 6HeHHe He ,ll()JD!UIO npeBWWl!b 0,05 MM. 

P&.QH&m.Hllll cn16HH1 mun.Moro Bani onpe,tteruletc:H B COOTBetCTBHH c npe.tlhl~eA cxe

MOH. 0Hm.HWH Ban pwqaroM KIIH pyKOA OTXCHMllOT B CTOPOHY H3MepHteJillHOro HIKOHetmHKI 
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HH.QHKaropa 1 H or aero. P11.11Ham.H)'IO cna6HHy onpe.neruuor KSK p83HOCT1> noK83811Hii HH.QHKaro

pa npH OTJKHMe Bana 2 B ry HJIH ,[ijlyryio cropoHy. Pll,QHBJILHllH cna6HHa H& .tlOJOKHa npeBbWIITb 

0,05MM. 

IlpH nposepKe OCeBOH cna6HHhI IIH.llhHOro sana (pHC. 38, 6) WTITHB c HJl,llHKaropOM 2 

'llCOBOro nma yCTIHIBJIHBllOT Ha CTllHHHe T8K, QT06bl H3MepHTemtHblii H8KOHAHHK 6b1Jl 

BanpasneH B.QOJib OCH IIH.llhHOro Bana. PyKOH HnH pbl'W'OM muu.Hblii Ban 1 OflltHMllOr B.tlOlD> 

ero OCH B cropouy HB,11HKa:ropa H o:r Hero. Ocesllft cna6HHa onpe.qeru1ewr K8K p83HOCTI> nOK838· 

mdi. llonyCKaeMall BeJJH1DIH8 pll,QHB.llhHOH cna6Hllbl Bana He 6onee 0,05 MM. 

IlpH nposepKe ropnesoro 6HeHW1 onopHoii waii6bl nH.llhHoro sana (pHc. 38, e) wrams c 

HH,AHKaropOM 2 YCTIHIBJIHB810r T8K, QT06bl H3MepHTem.HblH H8KOHe'll!HK KacanCJI pa6ot1ero 

ropna onopHoA waii6bl 1 y Kpllll. Ban nosopa'IHBllOT pyKOH Ha HecKOm.KO o6oporos. liHeHHe 

onopHoA waii6bl onpe.Qeruuor K8K p83HOCTI> HIH6om.wero H HIHMeHl>wero noK83amdi HH.QHK8· 

ropa. Topnesoe OHeHHe onopHoit waii6bl He .t10J1lltHO npeBblWan. 0,03 MM Ha .tlHIMerpe 100 MM. 

IlnotHocri. nOCl.tlKH nHJ1D1 1 Ha muu.Hblii san 2 npoaepHJOr i:nynoM 3 (pHc. 38, e). 3uop 

Mext.QY IUIJIOA H weAKoA sana .tlOJlllteH 6i.m. B npll,llenax 0,1 ••• 0,15 MM. 

IlOK838renH cna6HHbl H nepneH,llHKyrulpHOCTH llHJibHOA PIMbl (6an8HCHp8) H IIH.llhHOrO 

,llHCK8 nposeplllOTCll cne.QYIOl.lUIM o6p830M. Ha H&nplBnlllO!UHX KOHBeAepa YCTIHIBJIHBllOT 

croAKy c HHJUU(8TOPOM T8K, QT06bl H3MepHtera.HblH H8KOHe'IHHK HH.QHKatopa KacanCJI KOpnyca 

no.tllllJIIlHHKa IIH.llhHoro sane (K8K npH H3MepeHHH ocesoii cna6HHbl nHm.Horo sane). Ilosopo

TOM WK8Jlhl HH,llHKeropa YK838Te.llhH)'IO crpenKy CTBBllT Ha .t1eneHHe 20. 3areM nOK8llHB810r 

IUIJlhBylO p8My B HanpasneHHH npO.tlOJibHOH OCH KOHBeiiepe B o6e cropoHbl o:r HOpMam.Horo 

cpe.!IHero nonO)l(eHHJI. Cne6HHa muu.Hoiii p8Mb1 s nnOCKOCTH K8'18HHS1 He .QOJllltHa npesbllllan. 

±2 MM ot cpe,t111ero nono)KeHHll. 

IlepneHJ:IHKYJIJIPHOCTb X0.118 IIHJibHOH p8Mb1 npO.QOJibHOH OCH KOHBeiiepa Onpe.Qeruuor 

cne.QYIOl.lUIM o6p830M. Ha KOHBeAep 4 nOMeIUl!Ot Ol.IHJIHH.tlPOBllHHblii 11yp8K 3' TO'IHO Otopno

BIHHbliii no.11 yrnoM 90° (pHc. 38, a). K nepe,t111eM>' ropuy npHKpenruuor crporlHblii 6pycoK 1· 

JIJIHHOH He MeHee l,S M, te'leHHeM 40x40 MM. qyp8K YKllll.tlblBllOT Ha KOHBeiiep T8K, QT06bl 6py

COK pacnonaranCJI .tlJIHHHblM KOHUOM BBepx no.11 yrnoM 90°. lipycoK .tlOJDKeH npH 3TOM nepe

CeK8Tb tpeeKropwo .QBHJKeHHll ropna nHru.Horo sana 2 s sepXHeM H HH:lKHeM nonolKeHHllx 

IIH.llhHOrO .tlHCK8 c B03MOlKHO MHHHMIJibHblM 3830pOM. 3areM ypOBHeM Bb!Bepll!O'l ropH30HT8Jib• 

Hoe nonolKeHHe Ol.lHJUIH,IU>OBIHHOro 11yp1Ka, yrom.HHKOM nposep1110r yron KperuieHH.R 6pyCKa 

K ropny 11yp1Ka. 3areM Met8JUIH'lecKOH JJHHeHl':OH npOH3BOA!!T 38Mepbl 3830p8 M~.tlY ropnoM 

IIHJibHOro Bana H 6pyCKOM B IUOKHeM H sepXHeM nonoJKeHH.RX llHJibHOro .tlHCKB. P83HOCl'b 

BenH'IHHbl 3830pa He .tlOJllltH8 npeBblWBl'b 2 MM. 
IlepneH,QHKyruipHOCl'b nnOCKOCTH OHJibHOro .QHCK8 llPO.tlOJibHOH OCH KOHBeiiepa B ropH30H· 

ram.HOH H seprHKIJlbHOH nnOCKOCTllX llpOH3BO.tlHTC.R 8H&nOrH'UIO npe.Qbl.tlytneii oneplll..IHH. 

OWUUUl.QPOBIHHbliii llYPBK c npHKpenneHHblM K HeMY GpycKoM ycr&HaaJJHBaior H BblBepHJOr Ha 

KOHBeAepe CH8'lan8 c ropH30HT8JibHblM, a 38teM c sepTHKBJibHblM pacnOJIOJKeHHeM 6pyCKa. 

Mer8JIJIH'leCKOiii IUIHeHKOH 38Meplll0t paccro11H1·.e or 6pyCKa .110 nHJILHoro .QHCKB s .tlBYX .QHa

MetpBJihHO npo:rHBononO)KHblX TO'IKIX c 6a30H 750 MM CHMMetpH'IHO OTHOCHTeJ!hHO OCH Bpaine-
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HHSI muu.Horo ,QHCKL PUHoc:n. 31MepoB ,QJlll ropH30HTIJibHOro H BeptHKIJibHOro nonOllteHHll He 

j:IOJilltH8 npeBWWa:n. 1 MM. 

}Kecnc:oc:n. MepllblX ynopoB LUH6epuoro yCTpOACTBa npOBeplUOt HX Ol'lltHMOM. Ha pawe 

KOHBeiiepa B 30He Bl>IXOjll ynopa YCT8H8BJIHB8IOT CTOAKy c HHJa!KllTOpOM TIK, Ql'06bl H3MepH· 

rem.m.di HIKOHetmHK HHJa!Kll'JOPI K8C8JICJI MOCKOCTH ynopa co CTOpoHbl nOJIXOM K HeM)' 

Kpllllta. IlOBOpoTOM WK&nbl HH.lalK8'1'0p8 YCT8H8BJIHB8IOT CTpenKY H8 HfJlh. 3a:reM pbl'llll'OM 

OTlltHMllOT ynop B H&np&BneHHH .nBHllCeHHll KplOl(a. Cna6HH8 ynopa He .nonlltHI npeBWWa:n. 

2MM • 

. CoomercmHe pacCTO.RHHA or ynopoB .no IlHJibHOro ,QHCKI CT8H,ll8prHblM ,QnHHIM 'l}'PIKOB 

npOBep.IUOT c nOMOlllblO MeTllJIJIWieCKOA pynerKH. IlHm.HblH ,QHCK onyCKllOT B HHlltHee nono

llteHHe H pynerKOH H3MeplUOT plCCTOHHHe 0'1' MOCKOCTH IDUD>HOro ,QHCKI .no MOCKOCTH ynopoB. 

PaCCTOHHHe ,QOnlltHO COOTBeTCTBOB&Tb ,QnHHe qypaKa no .neAetBytO~eMy rOCTy. 3ateM npoao

JVIT npo6uoe nHneHHe .QJlll pa3Hb1X .llJllW qypaKOB. P83Mep1>1 qypaKOB .QOJDKHbl Haxo.QH:n.Cll B 

npe.nenax CT8H,ll&pn!3HpOB8HHhlX .nonycKOB. Ha.nlPKHOCTh y.neplKIHHll KplllKa (11ypaKa) BO Bpe

Mll nHneHHll npoaep11ercH BO BPeMH OrihlTHOro nHneHHH. IlpH npoBepKe npo1.1ecc nHneHHll He 

,QOnllteH Hl'IHH&:n.Cll, noKa 3lllltHMHble yCTpOHCTBB He 311lltMYT Hll,lleJKHO Kpllllt (11ypaK). Docne 

38llCBTHll Kpllllt {11ypaK) ,QOnllteH 6hlT& pacnonOEeH COOCHO c npO,QOJlbHOH OCblO KOHBeiiepa. B 

HIQIJibllhli MOMeHl' nHneHHll H B npo1.1ecce Bcero IIHJleHHll Kpll)I( ( qypaK) ,QOnllteH Hll,lleJKHO 

y.nepmtaBTbCll 38lKHMHblMH yCTpOHCTBIMH, He nposopa'IHBB:n.Cll H He P83BOp&'IHBB:n.Cll H8 

KOHBefiepe. 

DpH pu.nenKe He .nonyCKaercH HB'IHH&Th npo1.1ecc IIHJieHHll .no toro, KaK 3UOIMHhle 

yctpoiiCTBa ue npHBe.neHbl B pa6011ee nonoEeHHe. 38'KHMHble yCTpoiiCTBa .noJDKHbl o6ecne'IH· 

BB:n. P83MeI.UeHHe npo,QOJlbHOA OCH KplOl(B (qypaKa) CTpOro napannem.HO npo,QOJlhHOH OCH KOH· 

Beiiepa H B03MOlltHOCTh TOPl.leBIHHll KpJOKa (qypaKa) ~ o6oHX KOHI.IOB, a TaK)l(e y.nep)l(HBa:n. 

Kpll)I( (qypaK) H8 KOHBeAepe BO BPeMH npo1.1ecca nHneHHll H He .nonyCKa:n. ero C,QBHra. 

Bee pesym.TBTbl KOHTpOJUI COCTOHHHll 06opyJ10B8HHll Heo6XO,QHMO ¢lHKCHpOB8:n. B cne

WllJibHOM lltYPHIJle H npHHHMl?b Mepbl no YCTp8HeHHIO HeHCIIPIBHOCTeii. 

Ka11eCTBo pu.nenKH onpe.nerui:erCH c noMOlllblO p83nH'lllblX MepHTeJ!hllblX HHCTpYMeHTOB H 

BH3yam.Ho. DpH 3TOM oTMe'l8IOTCH: co6mo.QeHHe p83Mepoa qypaKOB no .QnHHe; nepneH,llHKy· 

rulpHoc:n. nponHna npO,QOJlbHOH OCH qyp8Ka; HanHQHe CKOnOB H OTll.leIIOB HB '1'0Pl.18X qypaKOB B 

pesym.tate He6pelltHOCTH onepatopa HnH HeHCIIPIBHOCTH 38'KHMKblX yCTpoiiCTB; COOl'BetCTBHe 

COpTHOCTH qypaKOB tpe6oBllHJUIM .neACTByio~ rOCToB • 

.IlnHHa H3MepffeTCll MetannH'leCKOH pynerKOH {fOCT 7502-80) c TO'IHOCTblO .no 1 CM no 

Kpaf'Wiweif nHHHH. DepneH.QHKyrui:pHoc:n. npoIIHJia npo.nom.Hoii OCH qypaKa onpe.nerui:erCH c 

nOMOlllblO noBepO'IHOro yrom.HHKa (fOCT 3749-77) H noBepO'IHOH nHHeHKH (fOCT 427-75). 

CKoc nponHna He .QOnllteH 61>1:n. 6om.we 1/10 ,QHBMerpa OnHneHHoro rop1.1a. 

CXeMbl 'tl6TOMOTU3UpoeaHHOi1 OICOplCU u paaOeJllCU CblpbSI. KpyrnOnHm.Hble CTIHKH 1.1ene

coo6p83HO YCTIH&BnHBa:n. B O.QHY n0'1'0'!HYIO 8BTOMBTH3HpOBIHHytO nHHHIO c OKOpoQHhlMH 

CT8HK8MH. 3to o6CTomem.cTBo '1'pe6yer co6JI10.t1eHHll onpe.neneHHhlX npBBHn no opr&HH381.IHH, 

6esouacHoA pa60'1'bl KOMnneKCHO Ha OOOHX Y'IBCTKax :.. OKOpKH H p83,QenKH. PacnonOllteHHe 
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06opy,nos11HW1 r&JOKe ,noJDKHo y,nosnersopim. onpe,neneHHhlM rpe6oB8HHllM BlolCOKOnpOH3Bo

.QHtenbHOH H KaQecTBeHHOH pa6ol'bl. 

llpa yCT&Hos11.e CTaHKOB s OAHY HHTKY Ha llHHHH ocy~ruuorc.R cne,ll}'IOmae onepawm: 

npHeM KpSVKeH Ha KOHBeHep OKOpDQHOfO craHKa; OKOpKa Kpoeii; no,naqa KpSVKeH K Metan

JIOHCKaremo; o6HapyEeHHe KPSVKe;ff c Met&JlJIHQecKHMH BKJDOQeHHSWH; c6poc KpSVKeH c Metan

nHQecKHMH sKJDOqeHWtMH Ha cnewtara.H}'IO nno~y H HX y.tl8JleHHe; soaBpe,r Kp.IDlteH c 

nnollUl,tlKH Ha KOHBeHep IIHJibl; no,naqa KPlDICeH Ha nuny; orop~OBKa H p13,llenK& KpSVKeH Ha 

qyp&KH onpe.neneHHoro p13Mepa; c6poc qyp&Kos Ha npuewn.iY. KOHBeiiep; Y.tl8JleHHe orxo,nos or 

OKOpotUIOfO H KpyrnoIIHJibHOro CTaHKOB KOHBeHep&MH. 

l>onee cosepweHHOH llBIIHetCH ycraHOBKa CTaHKOB B JUie "HHTKH". Ha nHHHH ocyiqecr

sruuoTCH cne,ll}'IOmae onep11WU1: npHeM KplDICeH Ha KOHBeHep OKOpO'DIOro CTaHKa; OKOpKa 

Kp.11JKeii; c6poc KpSVKeH Ha CTOn-H&KonHtenb; nowryQHlll BlolA&'UI KpSVKeH Ha npo,no.m.Jlhdi 

l.UllIHOH KOHBeiiep; no,naqa KpSVKeH K KpyrnOIIHJibHOMY CTaHKy; orop~OBK8 H p&3,nemca KplVKeH 

Ha qyp&KH onpe.neneHHoro p13Mepa; no,na1111 qyp&Kos K MetannoHCKa!eJIJO H o6HapyEemie 

MetannHQecKHX BKJDOQeHHH; c6poc qypaKOB c MetllJIJIH1lecKHMH BKJDOQeHWtMH Ha nonepe'IHhIH 

KOHBeiiep; y,naneHHe BKJIIOqemdi H B0311par qypaKOB Ha pacnpe.nemirem.m.Ui ponHKOBhlfi 

KoHBeiiep; nepe.naqa qypaKos Ha Aara.HeHu!He onepllWlff. 

no A&HHOH cxei.ie HMeetCH B03MOJICHOCTb nO,!Ulrb KpllllCH Ha nuny OAHH 31 APYfHM, r.e. 

yseJIH11HT1> KOSfl>ii>~eHT sanonHeHHll noA110~ero KOHBeHepa IIHJibl. He6ora.woii 6yfl>epHhlH 

3&nac Ha CTone-H&Konmene 3H&tDltenbHO CM!U'Q&et pexcHM pa6orw nHHHH. Ynpoinaetc.R H 

o6nerqaerc.R onepll.QWI no Y.tl8JleHHJO MetannHQecKHX sKJDOqeHHii, t&K K&K s sroM cny..ae 

npHXOAHTCH onepuposan. He c rpoM03,llKHMH H TSVKem.IMH KpSVKaMH, a c MellhWHMH no p13· 

Mep&M H no Macce qypaK&MH. 

llpaaU/la 6esonaCHoii pa6or&1. llpu pa6ore Ha KpyrnOIIHJibHhlX CTaHK&X r&KJ1Ce Heo6xoAHMO 

crporo co6J110,nan. np&BHna teXHHKH 6eson&CHOCTH H cne.QHn. 38 HtnpllllHOCTblO MexaHH3MOB H 

orp~~ ycrpoiiCTB. 

Ha K&JICAOM KpyrnOIIHJibHOM CTaHKe AOJDKHO 6hltb yCT&HOBJleHO Hll.llellCHOe orp&J1CAemie 

IIHJibHOro .QHCKa. Jlrul 6h!crporo H sfl>fl>eKTHBHOro ropMOJICeHHll IIHJibHOro .QHCKa (muu.Horo 

sana) B 3KCTpeHHhlX cnyQlllX H nocne OTKJDOQeHHll snerpOJUIHf&TeJlll Heo6XOAHMO npHMeHeHHe 

KDnOAO'DIOro ropM03a. 

HanpasneHHe BPllllleHHl1 IIHJibHOfO ,QHCKa AOJDKHO 6hltb r&KHM, QT06hl P13AeJihlBlleMhle 

KplDICH 3& cqer CHn pes&HHll npHJ1U1ManHe& K onopHh!M nosepXHOCTllM KoHBeiiepa. llsWKeHHe 

PllMhl craHKa B HanpasneHHH P13Aenh!B8eMOro KplDICa AOJDKHO npOH3BO,QHn.Cll ram.KO nocne 

ero H&AeJ!Uloro 38llCHM& tneIIH81D>HhlMll 38llCHMHhlMH ycrpoiiCTB&MH no o6e cropoHhl muu.Horo 

,QHCKa. y CTaHKOB c IIHJibllhlMH p&M&MH (6anaHCHpHhlX, MallTHHKOBhlX) He ,nonyCKaerc.R BH6pH

pos&HHe H orranKHB&HHe pllMhl s CTOPOHY oneparopCKoro MeCTa, (nyra.ra ynpasneHHll) npu 

B03BPIWUlHHH IIHJibl B HCXOAHoe nonOJICeHHe. Heo6xo,QHMO HMeti> orp&HHQHtenb .tlBWKeHHll 

IIHJibHOro AHCK&, CHa6lKeHHh!H IMOP1'H38TOpoM, H IBTOM&rHQecKHH !l>HKC&rop, y,neplKHB&JOmuH 

IIHJibHhlH AHCK npu BhlXOAe ero s Hepa6oqee nonolKeHHe. 

OtxOAhl or craHKa AonEHhl YAanllfhCH 6e3 yqaCTHll CT&HO'UIHK8. Pa6oqee MeCTO cr&Hoq-
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HHKa (oneparopa) .QOJDKHO 6b1Tb pacnonoJ1CeHo taK, 'ITOlibl pa6o'IHH, ynpasmm IIHJIOH, He 

HaXOJIHJICR B MOCKOCTH BPllllleHHll IUIJlbHOro ,QHCKa. KllJiCJlblH pa60'IHH, 38JU!Tblff Ha pa3.QenKe 

CblPl>JI IaK JICe, KaK H H8 OKOpKe, ,QOJDKeH 6bll'b o6ecne'leH HH,QHBH.Qyaru.HblMH npornsowyM· 

HblMH HaYWHHKBMH KOHCipYKUHH BUHHHOT. CraHOK, nym.r ynpasneHIUI H aneKrpoWKacl> 

,QOJlllCHbl 6b1Tb H8,QeJICHO lll3eMJieHhl. 

5. llYblEHHE, PYliKA, YKllAJlKA IIIIlOHA 

S.l. PEDMY JIYIJUilfllSI. OAPAMBTPLI YCTAHOBKH HOIA 

H IIPllillMHOA JIHHEiICH 

IlyLUeHblii wnoH llBJUletCll OCHOBHhlM nonycl>a6pHKatoM .QJUI Bblpa6orKH pa3nH'IHblX 

BH,QOB KneeHblX CJIOHCl'blX MarepManoa: cl>aHepbl, cl>aHepHblX nnHT, .npellecHhlX CJIOHCTWX 

tulactHKOB, rHyTOKneeHblX H nnOCKOKneeHblx wnoHOBblX 38r0TOBOK, cl>aHepHblx rpy6, nblJIC 

H AP· Or Ka'lec:tBa UDJOHa, TO'IHOCTH ero pa3Mepos, npo'IHOCTH H Ka'lectB& noaepXHOCTH BO 

MHOfOM 38BHCllt Ka'lecrso, TO'IHOCl'b H npO'IHOCl'b roroBOH npO,Q}'KllHH. - . 
TO'IHOCl'b pa3MepoB wnoHa (fOCT 99-75) onpe.neJIJletCll llenH'IHHOH npe.nem.HblX OTKJJO-

HmmH: no .QJIHHe ±4 MM .QJUI wnoHa .QnHHOH 800 .•• 1300 MM H ±5 MM AJUI wnoHa .nmiHoii 

6onee 1300 MM; no WHpHHe ±10 MM; no TOJUUHHe ±0,05 MM AJUI wnoHa TOJUUHHOH 0,35 ••• 

1,15 MM H ±0,1 MM AJUI wnoHa TOJUUHHOH 6onee 1,15 MM. KOCHHa pesa Ha HOlKHHl.l8X nHCTOB 

wnoHa He .QOJDICHa npeBbllllal'b 5 MM Ha 1 M ,QJIHHbl. 

Ka"1ectBo nosepXHOCTH wnoHa xapaKrepM3yerCH BenH'IHHOH ee wepoxoaarOCTH. lllepo

xosaTOCl'b nosepXHOCTH wnoH& .noJDKH8 6b1Tb AJUI nHCTBeHHblX nopo.n He 6onee 200 MKM, .Qrul 

xsoWa.ix ue 6onee 320 MKM. 

IlpO'IHOCl'b nyuumoro wnoHa B H,Qe&m.HOM cnyqae MOJICer 6b1Tb p8BHOH HJIH 6nH3KOH 

np0"1HOCTH H&Typam.HOH .npesecHHbl, nony'leHHOH MetO,QOM nHneHIDI. ol>&KTH'lecK&H JICe npoq

HOCl'b wnOHa '18CTO 3Ha'IHtem.HO HHJICe npo'IHOCTH Hatypam.HOH APeBecHHbl. TaK, HanpHMep, 

npO'IHOCl'b ny~oro 6epesosoro wnoHa npM pactlll!CeHHH nonepeK sonoKOH .npeBecHHbl coc· 

raarui:er 2,5 ••• 4 Mila, B TO BpeMH KaK npO'IHOCl'b o6pa3UOB, nony'leHHblX Mero.QOM nHneHHJI, 

10 ••• 11 Mila. T&K&H 3Ha"1Htem.HaR pa3HHua o6"LllCJUletCll BOJHHKHOBeHHeM rpell.IHH Ha nesoii 

cropoHe (cropoHe, o6pameHHOH K HOJ1Cy) wnoHa npM ero cpeJaHHH c qypaKa. IlpO'IHOCl'b J1Ce npM 

pactllllCeHHH wnoHa B,QOJU. BOnUKOH APeBecHHbl Mano OTnH'laerCll or npO'IHOCTH o6p83UOB, 

nony"1eHHblX IIHJieHlieM. 

TO'IHOCl'b pa3Mepos wnoHa, rpe6yeMu creneHb wepoxoaarOCTH noaepXHOCTH H npO'IHOCl'b 

.QOCTHI'aIOTCll npH co6JI10.QeHHH onpe,neneHHblx ycnoBHii nyiueHIDI: reMOepatypbl H sn8JICHOCTH 

.npellecHHbl qypaKa, y.nosnerBOpHTem.Horo TeXHH"1ecKOrO COCTOlUDlll 06opy,110BaHID1 H HHCipy-

MeHT&, npasHm.HOH ycraHOBKH HHCipyMeHTa (nyLUHm.HOrO HOlKa, npHJICHMHOH nHHeHKH, 
nOAPeJHblX HO:>KeH). 

B pesym.tare o.QHoepweHHblx spaiuarem.Horo .QBM:>KeHIDI WIUIH,QeneH nYLUHm.Horo 
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Puc. 39. llpuH14unuan&HllSI cxeMa ny111eHW1 

CT8HK8 C 38KpenJJeHHb!M B HeM qypa· 

KOM H nOCT}'narem.Horo pHJKeHH.11 

cynnopra C 38KpenneHJu.iM B HeM 

HO.llCOM c qyp8Ka CHHMaeTC.11 crpylltKa 

(umoH) B B~e HenpephlBHOH neHTJ>I 

nocro.RHHoii TOJIUtHl!hl (pHc. 39). Ton· 

~a umoH& S (HOMHHam.H&.11) p&BH& 

BenH'IHHe no,Q&QH cynnopra 311 o~ 

o6opor IIIIIHlmeJleH. ~BKTHQec:K&.11 .lKe 

TOJillUUla B 3,!IBHCHMOCTH OT H3MeHeHHJl 

yrnoBblX H nHHeHHwc napawnpoB HOXCa H npHJKHMHOH nHHeHKH MOXCeT cy~ecTBeHHO MeH.11· 

TloC.11 KllK no AJIHHe neHThl umoHa, TBK H no lllHpHHe. flpH 3TOM BenH'IHHa OTKnOHeHHH B TY HnH 

,tq1yr}'JO CTOpQH}' BWXO,QHT 3a npe,qem.i AOnyCKaeMhlX. 

llT06lil H36e.l!Can. TBKHX HellteJiaTellloHWX KOne6amdt TOJIIIUIHlil llDJOHa, peKOMeH,tl}'JOTC.11 

cn~UUle nap&Metphl YCT&HOBKH HOXCa. Yron 38TO'IKH HOXCa ~ = 18 ••• 25:' npHQeM tiom.lllHe 

3RAQ8HHll OTHocinc.R K JJ}'lneHHIO qypllKOB TBePAblX nopOA c 6om.WHM QHCHOM CyQKOB ltll.11 

nonyqeHHJI roncroro umoH& (6onee 2,S MM), a MeHlolllHe - npH JJ}'lneHHH qypBKOB M.lll'KHX 

nHCTBeHHlilX nopoA ltll.11 noJl}"leHHJI TOHKoro lllllOH&. lieu Mem.we 3IUIHHH yron IX H yron peaa· 

HH.11 6 , rew Jl}"Ulle Kaqe;rBO wnoua. 3TO 061'.11CH.11erC.11 rew, QTO c YJlenHqeHHeM yr na peaaHH.11 

nepe.tiH.11.11 rpllHI> HOlKa A&BHT Ha umoH, CK&nhlB&er H CMHH88t ero. Ha neao8 cropoHe no.RB· 

Jl.lllOTC.ll rpllUUUlbl, Koropwe Moryr npHBeCTH K H3JIOMY wnoHa, noaepXHOCTb wnoHa nonyqaeTC.R 

wepoxoaaroii H pH4Jneuo8. B TO :ace BpeM.11 a&AHHii yron Hem.3.11 ycrlH&BJIHBITb CJIHWKOM 
MlllblM, TllK KaK npH ManOM 3HIQellHH 31.AHero yrna YBeJIH1IJIB8eTC nosepXHOCTb conpHKoc

HOBeHHll 31,AHeii rp&HH HOXCI c 'Q}'PBKOM H B03PllCT&eT AUJieHHe co CTOpoHlil HOXCI Ha qyp8K. 3TO 

MO:ICeT npHBOCTH K nporH6y qypBKa, a cne,ROBatem.Ho, K Hep&BHOMepHOCTH fOJIIIUIHlil neHTlil 

lllllOH&, B HeKoropwx cny'WIX MOlKeT npOH30iitH ADte pllCK8JlblB8HHe qyp&KI (KlpllHJUWla). 

PeKOMeHA)'eMhle 3Ha'leHH.ll 311,1g1ero yrna IX - 1 ••• 3• B Ha'Wle JJ}'lneHH.11, ()" ••• 0°30' B KOHiie 

JJ}'lneHH.11, npJAew qeu 6om.we AH&MeTP qyp&KI, rew tiom.we 3ll,llHHii yron. 

Ha H3MeueHHe 311,1g1ero yrna B npouecce JJ}'lneHH.11 BnH.Rer nonoEeHHe n83BH.ll HO.llCa no 

OTHOWeHHIO K OCH BPlllUeHHJI qyp&KI. EcnH ne38He HOD YCT&HOBneHO BlilWe OCH, ro 3&.tlHHii 

yron s npouecce JJ}'lneHH.R asrowarHQecKH ywem.waerC.R, ecnH HHJKe - ysenHQHBaerC.11. lln.'I 
p83HlilX MOAeJleH CT&HltOB .BlilCOTI YCTIHOBKH HOD h peKOMeH.qyeTC.11 B npeJlen&X 'tl MM. 

YM8Hblllll'rl. alABHA yron B npouecce JJ}'lneHHJI qyp&KI MO:ICHO yCTIBOBKoH Ha. JJ}'lnHJlbHOM 

CTaHKe CileuHlllbHlalX AOnOJIHHTeJDoHlalX HIKnOHHlalX HanpllBJl.lllDIIUIX, 31 ciier qero asrowani· 

'llecKH MeH.ReTC.11 nonoEeHHe HOX<e.Qep.lKaren.11 cynnopra H rew CIMlilM AocniraerC.11 rpetiyeuoe 

3Hl11811He 311,1g1ero yrna. 

flpH ycr&HOBKe HOD cntmrer yqHThllll11' H AOnOJIJDlteJlbllhlii yron e, Koroplilff B cywwe c 

yrnOM IX o6puyer yron HllKJIOH& 38,lgleH rp&HH HOEi K BeprHKIJIH v. Yron v o6pUOBIH sep-
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rHKIJiblO H nepneHJlHKy.llllpOM K KllCllTem.HOH ocHOBHOro Kpyra (Ha'WlhHOH OKpyxwOCTH), 

npose,qeHHWMH Hll ro'IKH pesaHHll. PllAH)'c OCHOBHOro Kpyra a onpe,t1eruierCH no !l>opMyne 

a• S/2n, r.11e S - tOJIIIUIHll llDlOHa. B 38BHCHMOCTH or nonollteHHll ne3BWI HOllta no a&1core H 

pllAH)'ca qypaKa JIJUI ~ llDlOHa S .. 1,5 MM 3HaqeHHll .11ononHHtem.uoro yrna e Moryr 

6i.m. onpe,t1enem.i no ra6n. 12. 
Xopowee Kaqecmo wnoua MOJKHO nony'DIT& tom.Ko npu ero o6lltHMe B npouecce nyIQe

HHll c nOMOUU.IO npHlltHMHOH nHHeHKH. IlpH CB060JIHOM pe38HHH, T.e. 6e3 nHHeHKH, HOllt BHe,11• 

p.RerCli a JIPeBecHHy KaK KnHH H nepe,t1 neasHeM HOllta B03HHKaer onepelltlllOIIUl.R tpeu;iHHa, 

llDlOH npH ftOM nOJI}"llle?Cli KaK 6&1 ormennemwii, WepOXOBal'hlii, C rw6oKHMH tpeu;iHHBMH Ha 

nesoii cropoHe. 

12. 3Ha'4eHUSI aonOllHUTellbHOeo ye11a e 0/111 TOJl~UH&I wnoHa s = 1,5 MM 

PllAH)'C qypaKa, MM 

25 
so 
100 
150 
200 
300 
400 

-1,0 

-1·44· 
-o·s2· 
-0°26' 
-0°17' 
-0°13' 
-0°09' 
-0°07' 

Bb!CO:ra ycraHOBKH HOllta h, MM 

-o,s 0 +0,S 

-1·36' +0•33• +1•42• 
-0°18' +0°16' +0°15' 
-0°09' +o·os· +0°25' 
-0°06' +0°06' +0°17' 
-0°04' +0°04' +0°13' 
-0°03' +0°03' +0°08' 
-0·02· +0°02' +0°06' 

+1,0 

+2•so· 
+1°25' 
+0°43' 
+0°28' 
+0°21' 
+0°14' 
+0°11' 

IlpWKHMIWI nHHeiiKa C03,118er nOJIXIOP JIPeBecHHbl B 30He cpeaaHH.R llDlOHa H TeM caMhlM 

npe,t1orap81Qler o6paaoaBHHe onepelltUl~ rp~. KpoMe roro, 6naro.11ap11 o6lltHMy cpe-

3aeMoro wnoHa MeHlle?Cli pacnpeneneHHe HanpfDKeHHii Ha ero npaaoii H nesoii cropoHax: tlltH· 

MaJOIIUle Hanp.RllteHHH Ha npaaoii cropoHe yaenuquswrCH, a pacrmHBaJOIIUle Ha nesoii cropoHe 

fMeHWUaJOrCJI. Pacrlll'HBaJOIIUle Hanp.RllteHHll Ha nesoii cropoHe Hau6onee onllCHhl, noarowy HX 

fMeHWUeHHe cnoco6cmyer fMem.llleHHJO BenH'IHHhl rpenum Ha nesoii cropoHe wnoHa H noBbl· 

weHHJO npoquOCTH wnoHa B uenoM. 

B HBHCHMocm or roJillUUlhl wnoHa, reMneparyp&1 H nopo,llbl JIPeBecHHbl npHlltHMHll.R 

nHHeiiKa ycraHllBJIHBaerCH c onpeneneHHhlMH nuueiim.IMH H yrnoBblMH napwerpBMH. Benu· 
lDIHll npocsera So MelK,11)" nepe,11Heii rpam.IO HOlltB H HllltHMHOH KpOMKOH nHHeHKH onpene

n.Re?Cli no !l>opMyne 

rne S - ronuuma wnoua, MM; 6 - crenem. 06lltHMll 11D10Ha, %. 
C:renem. 06lltHMll 11D10H11 S ••• 35 %, npuqew flom.wue 3HaqeJIHll omOCHrCli K nonyqemuo 

~ncroro wnoHa. IlpH yaenuqeHHH reMneparyp&1 qypaKOB Bblllle HOpM!.1 crenem. o6lltHMa 
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WIIOHa peKOMeJl.AYe:rcll Hec:Kom.Ko CHH3H1'h (Ha S %). HanpHMep, ,llJlll 6epesom.oc: qypaKOB reM· 

neparypoii 20 ••• 25 •c npH mroroBJieHHH WIIOHa romwmoii MeHee 0,6 MM peKOMeH,l{)'ercH 

crenmu. o6EHMa S ••• 10 %, romwmoii 0,6 ••• 0,8 MM - 10 ••• lS %, romwmoii 0,8 ••• l,S MM 

- lS ••• 20 %, roJIIIUIHOii l,S ••• 2,S MM - 20 ••• 25 %, romwmoii 6onee 2,S MM - 25 ••• 30 %. 
BeJIH11HHa ho Onpe.QenRel Bh!Coty nono:m:eHHll npHJKHMHoii mmeiiKH HIUl nesBHeM Ho:m:a. 

OH8 AOJDKH8 6:i.m. t8KOH, 'll'lo6.w 30H8 o6:m:HMa'~ HaXOAHJillCh HenocpeACTBeHHO nepeA 

JJe3BH8M HO:ata, B 30He B03MOlKHOrO B03HHKJIOBeHHll onepelltllO~eH rpeua!Jlhl. 06hl'UIO ho -

- (0,2 ••• 0,25) s. 
YrnoBhle napaMerphl npH>KHMHoii mmeiiKH AJill craHKa IlY17-4: yron saro'IKH P1 = 

• 4S ••• SO"; yron 06XHMI (yron MelltAY KICltenbHOH K 'l}'JllKY H nepeAHeii rp&m.IO lIHHeHKH) 

a1 • S ••• 7°; yron HaKnOHa mmeiiKH c51 ~ ai + P1: yron MeJKAY HOJKOM H mmeiiKoii o • 
.. 83 ••• 85°; AJU1 craHKa ri>HHCKoii rPHPMhl •payre• 3 VKKT66/L6S: p1 .. so-so·, a1 - 10-35°, 

o • 68-73°; AJUI ctaHKI rPHHCKoii rPHPMhl •payre• SVKKT110/P90: P1 •SO ••• 7S0
, a1•10 ••• 35°, 

0. 68 ••• 73° • 

. Tormocn. p&SMepOB JU!cta WIIOHI no AJU!He (BAOJII> BOnOKOH) AOCtHl'lercH ycraHOBKOii 

crporo HI Onpe.QeneHHOM PacctOfUIHH. APYr OT APyrl nO,m>eSHhlX HO:ateii, 38KPeIIJIJleMhlX H8 

HO:at8AepJKatene cynnopra. PaccroHHHe sro coomercreyer ct&HABPtHOii AJU1He WIIOHa lw-

Tpe6y8Mall rotmoc:n. pUMepoB llIIIOHI no WHpHHe (nonepeK BOnOKOH) B OCHOBHOM 38BH• 

cm: or ro'lllOCTH pa60Thl HO.llCJIHU AJUI py6KH WIIOHa (neHthl WIIOH8) cp13y nocne onep&UHH 

~. cteneHH YC}'UIKH WDOH8 H APYfHX rP8KTOPOB, He HMeKl~ npRMoro OTHOlUeHHll K 

onep&UHH ~elOOI. 

5.2. JIYlllBJJhHLIB Cl'AHICH 

Il~Hhle cr&HKH B 38BHCHMOCTH OT p&SMepOB nepepa6athlB&eMhlX HI HHX 'l}'JllKOB 

ycnosHo MO:m:HO p83Aemm. HI cn9AY10~e rpynnhl: nerKoro THna (AJU!Ha qyp&KOB He 6onee 

'900 MM, AH&Merp qyp8KOB He 6onee 700 MM); cpeAHerO THiii (AJU!Ha 'l}'P8KOB He 6onee 1900 MM, 

AH&Merp He 6onee 700 MM); tJUKenoro THna (AJU!Ha 'l}'PIKOB 6onee 1900 MM, AH&Merp 'l}'JllKOB 

6onee 700 MM). B oretreen1e1111oii ri>&HepHoii npoMhllUneHHOCTH H&H6onee p1cnpoctp8HeHhl 

cr8HKH cpeAHero H rIDKenoro rHDOB, 'll'IO no3BoJ111er swp161thlB&Tb nom.3YJO~CH cnpocoM HI 

BHytpeHHeM H BHetuHeM phlHKe 6onwue4>opManryt0 4J&Hepy. 

OCHoBHhle KOHctpyKmsHhle &neMeHthl ~Horo craHKa: ct1HHH1, np&Bhlii H neBhlii 

WIIHHAenbHhle y3Jlhl, cynnopr, rnasHhlii npHBOA. npHB0.11 yCKopeHHoro nepeM8llUIHHft cyn· 

• nopr1, KOpo6Ka CKOpocreii (noA&q), QeHtPOB011H0-3arpy30woe ycrpoiicmo, M8X8HH3M DOA· 

XHM8 Klp8HA8W8 {qyp8K8), rffAPOnpHBOA, B03AfXOpacnpeAemrren&, nym.r ynpaBJieHHH, 

AOnoJIHHTem.Hhle npHcnoco6nemm. Ily~Hhle ct&HKH Moryr p83JIHQITbCJI KOHctpyKtHBHhlM 

pellleHHeM 9tHX 3neMeHtOB. 

Ha PHC. 40 npHB8AeH8 KHHeMatHQecKISI CXeM&llY~WlbNOeo craHKa JIY17·10, Hal'OTOBJieH· 

HOro aasoAOM •nponer1pCK&S1 cso6oAa• (r. Slpocnasm.). 

qyplK c noMo~ QeHTposowo-aarpy30rmoro ycrpoiicm1 (HI cxwe He nOK838HO) 
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18 17 18 19 2tl 

Puc. 40. KuHeMaru~ecrc1111 cxeMa ny114U11bHoeo craHr<:a Moaenu RYJ?-10 



DO,iae!Cll B JI}'IIUUiltJIWA CTIHOK B nonoll:mme, COOCHoe c OClaXl BP~ WIJHll,Q9JleA. fH,IQ>O"' 

~IMH 9 Hapyma.ix Kyn&11KOB 26 H 8 Bll)'TP9HHHX Kyna'IU(OB 27. 06ecnRHB&e1'Cll 38ll:HW 

qypaKa KYM'IU(IMJI. Ot rJJIBHoro rpexCKOpoCTHOro MeK!PO.QBHl'uenll l (N • 32, 7; 36,2; 48,0 
KB:r; n. 750, 970, 1450 MHH-1) Qepe3 KJDIHOpeMeHH}'JO nepe.!Ulqy 2, Myfl>:ry J, Bllllhl 4, 30 H sy6-
iian.ie KO)leca 5; 6 H 7 06ecne11HBae:rCR BpllllleHHe llllIHHlleJillHWX rHJlhs 10 (npuoA H mmoA), a 

BMeCTe c HHl4H H lllllHJfJleJleA c 3BlK8n.IM ll)'l>BKOM. Myfl>:ra 3 cnyxun Jl1lll BKJll0'1911Hft H JWKJDO

QeHHSI BPllllleHHSI lllllHJfJleneA 6es BHKJDO~ rnBBlloro anm<:!PO.QBHra:reruL C Myfl>:roA 3 

co~ :ropM03, cnyllWIUdi J1111115wc:rpoA uapHiiHoA OCTIHOBKH lllllHJfJIMeH. 

Tex11u11eCKue xapaKrepucruKu 11yui11J1•Hwx craHKoe 

IlY17-4 IlYlHO 3VKKT66/L6S 4VKKT104/L17S 4VM274S/P90 
(PoCCM) (POCCHll) ( ~HHJl>Ul,QHJI) ( ~HHIUUl,QHH) ( ~HIUUIH,llHJI) 

.I1mma HOEa, MM • • • 1750 1700 1680 2650 2745 

.I1mma ll)'l>BKB, MM. • 1560 ••• 1550 ••• 1230 ••• 1650 2190 ••• 2540 2095 ••• 2700 
1700 1650 

JlHaM9'ZP QYPBKB, 
MM ••••••••••••• 70 ••• 700 70 ••• 700 70 ••• 750 85 ••• 800 100 ••• 800 
JlHaM9'1> Kyna'IU(OB, 
MM! 

HaPY:11tHWX. • • • 110 110 110 125 150 
Bey:rpeHHHX ••• 65 65 65 75 90 

TOJillUIJla wnoHa, 
MM ••••••••••••• 0,2 ••• 3,2 0,3 ••• 4,0 0,5 ••• 4,0 1,5 ••• 3,6 0,5 ••• 5,5 
'lac:ro:ra BP~ 
lllilHll,QeJleH, 
MHH-1 ••••••••••• 109; 147; 113; 151; 150; 200; 300 .llo300 .Uo 450 

220 236 
CKopocn. oceBOA 
nO,!Ultm* lllIIHH,Qerul, 

MM/c: 
uapy.lltHoro ••• 70/450 70/450 70/450 70/450 
BH)':rpeBH91'0 • • 35/125 35/125 35/125 35/125 

CKopocn. YCKOpellHoA 
no,llatm cynnop:ra, 
MM/c ••••••••••• 80 77,7 88 88 
ra6apH:rHWe p83Mepw, 
MM: 

,llnHH8 ••••••• 6250 5900 6870 7875 
llIHJIHHB •• , ••• 3050 3400 2100 2175 
BhlCOra •••••• 2750 2150 1800 2765 

Macca, Kr •••••••• lll50 12150 11200 20800 

* B 'lHCJIH:reJle - Jl1lll npSMoro xo,IUI; B 3HBMeHa:rene - Jl1lll o6pamoro xo,lll. Ilo,!Ulu OQll· 
nHH,llpOBO'UWI: Jl1lll CTIHKOB JIY17-4 H JIY17-10- 2,66 MM/06., 4VM2745/P90-4,52 MM/06. 
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P16o1W1 no.uqa cynnopra npH ~eHHH oeymecmmiewr OT nplBOH WIIHH,lleJll>HOH rum.· 

aw 10 qepea QeIDlble nepe.uqu50 H 48 co 3Be3,llO'IKIMH51H49, CMeHB!ole WectepHH46 H 47 npu· 

BICJD)WauOA wyfl>n 45, lllJI 21 H KOHH1U!CKH8 nepe.uqu 19 H 36 H BHHnol 24. llpH BPIUQeHHH 

. BHBTOB 24 raAxH 38, lltectKO c:oe,iameHHWe c cyIIllOptOM 44, C006UWOT eMy nOC'l}'Illrem.Hoe 

nepeM8UUIHHe no JWJplBJUIKlllUIM 52 c Onpe,JUIJl8HHOH CXOpocn.IO. llepeMCWUIHHe HI KUC,QWii 
o6opor qyputa coomercmyer Bhl6p1BJ10A (3l.QIHHoA) tonuume umoH1 H pery1111pyew1 ycta· 

BOBltoA CMeBRWX Wecnpeil 46 H 47. YcxopeHIWI nO,JUl'lll cynnopra ,llJIJI 6hlC1'porO no,JXBO,QI H 

omo.u cynnopra nepe,q ~ H nocne 1IYuaHHll 06ecnetumaerCJ1 0t sneKtpO,!IBHruerul 13 

11epe1 xmm:opewtlllll}'m nepe,qaqy 14 npu BICJD)'lellllOA wyfl>re 18. BXJil)'lellHe H BhlXJil)'lellHe 

MYfl>t 18 H 45 ~ l'JUWO~ 16. BPIUQeHHe or Bini 21 qepea KOHHtlecJtH8 

nepe.uqu 19 H 36 nepe.uewi XO,llOJWM cynnoprm.o.c BHHTIM 24, qf!M o6ecneqeaewi nOC1'Yfil• 

temoHOe nepeM8llUIHHe rux 38 llM8C1'8 c cynnoprow 44 no ·HIDPllJIJllllllllUIM 52 co cxopocn.IO 

78MM/c. 

OQIUDIH,lqlOBOIDllll D0.111118 OC)'lll8C1'Bmlewl or mmoro llIIIHH,QenJI (WIIHH,llem.HoA rHJIW1>1) 

10 qepea Q8IIllYI) nepe.uqy 11H15co3883.llOqJtlMH12, 22, 23 npH BXJil)'leHHOA wy¢ire 18. llpH 

atOM lllJI 21 nonyqaer Bp~e H qepea xoHJAecJtHe nepe.uqu 19 H 36 06ecneqeaew1 Bpa· 

weHHe XOJlOBhlX cyrmopmwx BHBTOB 24, no KOtOpl>IM nepeMeuworcR raAKH 38, C006!IWI cyn· 

nopry 44 ,llBHllteHHe no B8ill),llllHlltH JWJpllJIJllllllu;HM 52 co CXOpocn.IO 2, 7 MM Ill O,llHH ()60-

por IIDlHH.lleneA. 

lfaMeHeHHe yrna pe3lllDUI o6ecn8'mBlerCll COOTBefCD}'IOuWi yctlHOBKoA aKCQeHTpHKO

BhlX CICeA B lllJlHHX onopax32 H 37. 0!6poc rpaBepCW c npHlltHMBoA nHHeiiKoA oc~ 

l'lfJWOQIUDIH,lqlOM 31. HIC1'poAxa yctlHOBKH npHlltHMBOA nHHeitxH OtBOCHrem.HO ~Horo 

BOlltl OC}'UUIC1'BJUlewl BpyqByIO BPIUleHHflM MIXOBH'IKI 43 HnH or rH,llpOQHnHH.llpl 31. llpH 

p}"IBOA HaCrpoAKe BPllWIBHe or MIXOBH'IKI 43 11epe.111ew1 qepea ay6'181'We nepe.uqu 41 H 42 Bl 

lllJI 40, qepea tiepBJ111ByIO nep8,lllqy IKCQ8B'IPHKOBOM}' Blny (OCH) 39. llpH MexaHHllHPOBIHHOA 

Puc. 41. CxeMa 02paHuqu:reJ1J1 np02u6a qypar<a (r<apaHoawa) 
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lllC!pOAKe BP81W!HH8 sa ~einpHKom.di BIJI {oc:i.) Ilepe,Q8elC$l npH BWKJDOQeHHOii MY4>te 35 
or rH,llJIOQHJlHBAPI 33 qepes peeQB}'ID nepe.qaqy 34. no.tlBOA {nosopor) rpasepc:bl 28 orpllBHQH

:reJIJI nporH6a qypaKa c ynopHWMH poDHKaMH 29 OC}'IIUICTBJlllercB rH,llJIOl.IHJlHBAPIMH 25. 
Cxewa orplJIH1UITtlllll nporH6a qypaKa {KapllH,llllIII) noKUaHa Ha pHc. 41. OH ya11H11BJIH

BlefCl1 Ba onopHWt KpommeAHax 1 HI npasoii H JleBOii IIIJIHH,ll8Jll>HlllX 6a6KaX. Ha KPOmIIreH

BaX mapBHpHO fKpeDJleBW rJWIJIWe npam.dl H Jlem.di Phl'W'H 2, Koropwe '1tec:TKO coe,tplH8Hlal 

MUCAY colioA KOpo611UOA 61JIK0A 5. Ha 61JIKe CMOHTHpOBIHO rum. ynopm.IX pOJIHKOB 6. 

no,tt'MIM H onyCKaHHe 61JIKH c pDDHKaMH 6 OC}'IIUICTBJlllercff •YMR fHAPOl.IHJlHBAPIMH 8 qepea 

CHcrewy wapHHpBO COQJl8HeHHlllX plollW'OB 3 H 4. JlnR ¢JHKCIUHH CHcteMW B BePXHeM DOJI0'1te

HHH CJl)'lltU ynopw {sa pHC}'JIKe ue nOKUaBW). BKJI1DQ8HHe B pa6ory orplBlf1Ul!eJUI nporH6a 

qypaKa npOHCXOiiHT B npo1U1CC9 Jl}'llUDDUI IBfOMUHQec:KH npH ADCmllteBHH ,!1118Merpl qyplKa 

155 MM. no wepe yweHl>IlleBHll AH&Merpa QYPIKI 7 DOCTO.llBBlalii KOHTIKT poJIHKOB 6 c nosepx

BOCTU> Q)'paKa 7 06ecn8QH8UTCll BeDpeplalBBOA DOAllQ8A MICJll H3 l.IHJIHHAPOB CJl~ 

CHCTeMlal {Ba pHCyBKe He llOKl38Blal) B rH,llJIOl.IHJlHBAPlal 8. no ,llOC'IHll[llBHH ,tgqMetpl Q)'paKa 

~KIPIBAllUii) 70 MM orpllJIH1DlteJlb nporH6a {61JIK1 5 c poDHKaMH 6) orxoiga B KpaABee sepx

aee D0Jl0'1t8HHL npH Beo6XOAHMOCTH orplJIH1IHT8Jlli M0'1tHO OTKJDO'IHTI> B PYQHOM pe'1tHMe. 

rHAPIBJlH1lec:KIJI CHeteMI Jl)'UUIJll>BOrO CTIBKI IlY17-10 DOKl31H1 Bl pHC. 42. Oea o6ecne

QHBB BWDOJIBeHHe CJle,t()'lOIIUIX onep~: DepeM8l!UIHHe BayrpeBllHX H HapyEHWt llIIIHH

,QelieA (KyJllQKOB) npH SllKHMe QypaKa B HIQIJI8 ~ H OCB060E,lleHHe KIPIBAllUII B 

KO~e Jl}'llUDDUI: nep&c=eBHe orplBHQHteJIR nporH6a KIPIBAllWA (qypaKa) npH JiyllleBHH; 

DepeM=eHHe MexaBHllMI HllMeHeBHll cteneHH i>6'1tHMI WIIOBL Pa6oraer rHApoCHcteMI or 

rH,QpOCT~ 2 26MJir48-8S co CJgloeHHhlM JlODBC'rHblM rHJXl)_OHICOCoM 3, 4JBJlbtplMH 1 H 8 H 

CTIUIAllPfllOH rHAJ>Olllll8JD>IO 4, HI Koropoii CMOHTHpOBIHI KOHrpOJlloBO-HllMepHteJlhHllJI arma

parypa. - MIHOMerp 7 c 30JlOtHHKOM - H pacnpe,lleJIHteJlloHllJI armaparypa (rH,llJIOpBCDpe,lleJIB

tem. 9, BariopBWe aoJIOtBHKH 5, o6patBWii KJiaDaH 6). 

31'1tHM Q)'paKa I!Il1HB,ll8JUIM (KYJll'IKllMll) ~ercg npH BKJllOQ8HHH B paliory 

rH,llpOBICOCOB npH BKJIIDQ8BBOM rH,llJIOPICDPe.tleJIHteJle 10 rH,QpOUHJJHH.llPIMH 14 {BB}'TPeHHHe 

KYJiaQKH) H rH,llJ)OQHJIHBAPIMH 15 (Hlpy.lKBWe KYJiaQKH) npH BKJIIDQeHHH rHAJ>OPllCIIP8,tieJIB

teJUI 17. Maeno B DOJIOCTH rH,llJ)OUHJJHH.llPOB 14 DOctynaet OAHBaKOBhlMH no 06MMY DOtOKIMH 

Qepe3 p~ KJllDIB 11 H o6patBWii KJIIDIB 12, 'ISM o6ecn8QHB8ftCl1 OJIHBIKOBU 

CKOpocn. C6.JD!llCCIBIUI BuyrpeBllHX KYJIIQKOB. 
Ilocne BBeApeBHH KyJllQKOB B ropl.llal qypaKa cpa6at1a111aet pene AllBJleBHll 16, B peaym.

tne qero BKJm>QUTCll rHAPQplCDPe.tleJIHtem.17. Macno no,1188TCll B rH,QpOUHJIHHAPW 15 uapy:11t

HWX IIIJIHH,lleneA (KyJllQKOB). Pene 16 HICrplHBBercJI HI AaBJleHHe 6 Mila. rH,QpOCHCteMa 

BuyrpeBBHX IIIDHBA9Jleii npH 3U[UOM qyplKe 381lHPaetCll KJllDIHIMH 13. 01'KJllOQeHHe (pl3Be

,118HHe) lllPY'1tm.IX IIIJIHH,lleneli npoHCXOiiHT asroMUHQec:KH, Kor.IUI JlHWerp qypaKa B npoQeeee 

~ AOCtHl"llet 155 ••• 160 MM. IlpH 3TOM BKJIIOQlercff rHAPQpacnp8AeJIBtem. 1a, c DOMO

llU>IO Koroporo npoHCXOiiHT onyCKaBHe 61JIKH c ynopHWMH poJlHKIMH or JiBYX rH,llJ)OUHJlHJl.ll" 

poB 21. llasneHHe B CHCteMe 61JIKH c ynopHWMH pOJIHKIMH YCTIHIBJIHBBercJI 1 ••• 1,5 Mila 

nyteM lllC!pOAKH BaDopuoro 30Jl0THHKl24. 
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12 TJ 16 19 20 21 

Puc. 43. £:xe.Ma nHeBMaru~eCICoQ CUcre.Mbl llYUjWlbH020 craHKG nY17·10 

Citopocn. onyCIWllUl pOJDIKOB pery1D1pyerc:J1 pery.lllllOJ>OM mnoxa M8C1ll 19 c 111nop111a1M 

SOllcmllllCOM22, ofipufiww KJWWIOM 20 H JIP(>CCenfM 23. fJU!P01'IJDIJl,qp 25 cnylltHT .Ji1U1 MeX&

BH3KpOllllDIOI JllC!pOJbcH cteneBH o6XHMa wnoBL Oa lllCJDOQelCS rJUIPOpacnpe,tteJDmnew 26 • 

.IluneBHe B CllCftlMe 1 ••• 1,5 Mila PfJl'YJDIPYerc:JI KJWWIOM 30 H KOJltPOJDIPYerc:JI MIUIOMerpOM 

27. Citopocn. .umteBIUI wacna B rJU!PO~ 25 pery1D1pyerc:J1 JllloCcenfM 28. BKDJDQ911He a 

pa&>ry BCd ~ ~ BUtaHew Ba KBOIIKY Ba nym.n yupaBJJeBIUI, a 
Uoc:ne,lO'J:>IIUl9 nepeltJD:>Q911119 teX HJDI HBlolX }"l&CTKOB {aneweHTOB) OC}'IIU!CTJIJUllllCll B U!OMll· 

nAeCltOM pacHMe. IlpH Ba,llO(iHOCTH nepeitJD:>llllBHe woan Ciwti. OC}'1IUICt'BJJ8 BP}"Dl}'m saxa

mew Ba coomercrBYJDUU«I KBOUKH Ba nym.n ynpaBJJeBIUI. 

Cxewa pal5cnw IDleBMaftlta9CKOii CHCftlMW nOKUaBa Ba pHC. 43. Ciun.dt B03,1zyX or KOM· 

npeccopa D0.11.tlUJJllBHeM 0,4 ••• 0,6 Mila nocrynan B CHCteMY CtaBXI IlY17·10 npH O?KpwTOM 

ltpa&e 'lepe8 BJW'OOT,11911Hft111t 2, peryruaop .llUIJJeBIUI 3 H wacnop~ 5 • .IluneBHe B 

CllCftlMe 1tomponHpyercg MaBOwerpow 4. JlJUI ywmu.weBHJ1 wywa npH awxo,qe orpaCioraBBoro 

B03,1zyXa Ha CllCfllMlil npHMeBeB rJI)'IIIHft1111> 10. IlBeBMopacnpe,iiemmw. 11 o6ecnevmaer 

no.ixaqy B03,1zyXa B DBUMOQIUJllJIJIP 12 HJD1 ontJDO'llUt no,uqy &03,Qyxa, ol!ecneium&H nw 
CIMWM lllCDID'lelllle MYWtw-mpMOaa H Bp&IQeBHe IIIIJHJf.lleJJd HJDI HX oc:taBOBICf {TOpMOZfllllle). 

IlBeBMo1'IJDIJl,qp 13 cnylltHT .JilUI BICJDO'llllBIUI MYWtw OQIUJllJIJIPOB011BOii UO,ll&'DI DBUMO

~ 14, a llllllBMOQIUJllJIJIP 16 o6ecn9'Dlllan lllCJDOQ911He MYWm pa6ouii no.ixa'DI 

'lepe8 DBeBMOpacnpe.ixemmm. 15. IlepelCJJl)llllBH9 DBDMOpacnpe.ixemmnei oCiecnnHBIUllCff 
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ycruoBJieHHhlMH Ha HHX snei<:rpoMarHHT&MH. Omo.11 npH'1tHMHoA mmeliKH npH 06,llHpKe H 

OWIJIHH,lij)OBKe qyp&Ka (o6JKHM He H)'EeH) DpOHllBO,llHtCll IIHeBMOUHJ'IHH.tll)OM 19 npH BKJIIO'Qe

HHH IIHllBMOpacnpe,11emrrenR 17. CKopoc:n. OrBO,JUI peryJIHpyetCH AJ>OCCemlMH 18 H 20. IlHeBMO

UHJ'IHH.tll) 21 npH BKSDD'QeBHH IIHeBMOpacnpe.Qeml?erul 22 o6ecnetmBaer CBe.QeHHe cmopoK 

Mexamw.ul, llpe,QB83Hl'QeHHOf0 AJift OrBO,JUI H3 C!IHKI qyp&Ka B cnyqae npei<:pauieHIUI onepa

l.IHH Jl}'IUeHJUI B CIMOM Ha'lllJle QHKJl8. IlpH noBOpote Kp8H8 6 lIHeBMOUHJIHH,qpOM 9 o6ecne

'QHB181CH no.in.ew JUDI onyCKIHHe no.QCT&BKH pa6oqero Mecra oneparopa·JI}'IIIHJDtIUHK&. CKo

pocn. no.in.ewa H onyCKllHHll no.QCT&BKH peryJIHpyetCH .QPOCCeJIRMH 7 H 8. 

Jlng UelnPHPOBIBWl H nO,JUl'IH Oqepe,tlHOro 'l}'P&Ka B JI}'UUIJDtllhlii C!IHOK MO,lleJIH IlY17-10 

npHMllllSlefCSI BhlllOCHOe umrposoao-sarpysoaoe yCTpoicmo U3Yl7-10. UeH?PHPOB&HHe 

'l}'P&Ka B HeM DpOH3BO,llHtCll no DpHHUHIJY •qerwpex TO'QeK. c nepeHOCOM qyp&Ka B IUIIHH,QeJIH 

JI}'IIIHJDtHoro etlHKI pWW'&MH c ropuem.IMH s&XB&r&MH. IlpHcnoco6neHHe .coetoHr 113 Mex&HHs· 

MOB ropH30Hf8JlhKOro H BepfHKam.HOro UelnPHPOBIHHll H MexaHHllMA nepeHoca 'l}'PIKI B nono

EeHHe COOCHoe c OC&lO BPll!UeHHR llillHH,lleneA. 

y CTpOicmo pa6oraer CJie.QYJOIUHM o6p830M. IloJ:l8Hllhlii UellllhlM KOBBeAepoM B 3011)' 

ueHrPHPOBIHHll 'l}'PIK CH8'Qlll8 OpHeHfHPYetCH B ropH30Hfam.HOA MOCKOCfH, DpH 3f0M nepe

MeDieHHe HIBC'lpeqy JU>yr JU>yry c O,llHHIKOBOH CKOpocn.JO nnacnm ropH30Hfam.HOro IleHfPH· 

poBIBWl oc:yiuecmJiller c nOMOlIU>IO ~yx IIHeBMOWIJIHH,lij)OB. BeprHKallhHoe UeHfPHPOBB· 

HHe npOH3BO,llHTCH PWW'IMH, Koropwe mapHHpHO nosop&'IHBllOfCJI c nOMO!IlblO lIHeBMOUHJJHB· 

,QpoB qepes CHc:reMy sy6'Q81'blX Konec. Ilocne IleHfPHPOBIHWI 'l}'PIK 38'1UIMletCH no fOPIUIM 

Plil'W'IMH MexaHH3MI nepeHoca 'l}'PIKI B 1I)'UDU!llm.Iii Cf&HOK. IlpH 3fOM MICfHHhl ropH30H· 

ram.HOrO UeHfPHPOBllHHll H plil'W'H BepfHKIJlhHOro UeHfPHPOBIHIUI OCBOOOE,JUllOT 'l}'PIK H 

nepeMelIUllOfCJI B HCXO.llHoe nonoz~e. Ilocne nepeHoca qyp&Ka B 1I)'UDUlllHLlii Cf&HOK a 
IIOJJOEeKHe COOCHoe c OC1t10 BPlllUeHHR III1n1BJ1eneA H 38JKHMI qyp&Ka c ropuos KYlll'QKBMH 

llllIHJl,llllJleA plol'W'H Mex&HH3Ma nepeHoca B03BPllIIWOfCJI B HCXO.QHoe iJOllOEeHHe. 

MexaJD13M1,t UeHrpoB01Dlo..9arpysoaoro yCTpoAcma U3Yl7·10 woryr pa6orm B &Browa· 

fH'QeCKOM peEHMe CHHXpOHIJO c MexaHHllMIMH JI}'IIIHJDtHOro Cf8HK8 IlY17·10 HllH nepeKlllO'QI• 

1'ltCJI (BKJIIO'Qllfl>Cff, m.JKJllO'QllTl>Cff) BpyqHy!O oneparopoM·JI}'UUIJDtlUHKOM HDITHl!M HI COOT

BefCTBYJOIUHe KHOnKH Ha nyra.re ynp8BJleHHA. 

TexHu.,eCK1111 xapa1Crepucru1Ca U3Y17·10 

JlHaMerp UelnPHPYeMhlX 'l}'PIKOB, MM. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 160 ••• 700 
J1mma 'l}'P&Ka, MM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1550 • • • 1650 
Ilonm.Iii UHKJI pa6on.i: ycr&HOBKH npH 381'py3Ke nepsoro qyp&Ka, c, He 6onee • • 23 
CKopocn. DO.JUllOll:lel'O uei.soro KoHBeAepa, M/c. ; • • • • • • • • • • • • • • • • • • • • • 0,2 
ra6apHTHWe p83Mep1t1, MM: 

,llJlHHa • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3820 
WHPHHA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2640 
BltlCOTI • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1922 

Mecca yCflHOBKH (c KoBBeiepow), Kr • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4280 
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CraHKU !fjupMw "Payre", npHMeHllewwe B orelUICDeBlloA ¢>uepuoA npowwmnllllBOCnl, 

HMUJr p.11,11 npeHM}'1ll8CTB no cpaBHeHHJO c ~ crlBK8MH, JIWIJ)'CKIOMWMH RpocJWl

CKHM 31BO.llOM "IlpOJierapc:KaR CBo60.RB". HeKOTOpwe OCO&IHBOC'lll ~ CTUIKOB 

4 VMl 400/165 H 4 VM2745/P90 CJ1e.iliio111He: asroMUH38J.li'UI BCeX onep&UHA H ynp11BJJeRJU1; 

ycxopeaoe JIBHlKeHHe cynnopra O'l r~BBJIH11ecxoro .QBHl'&tellll; Hanp&BJUm>IQHe Hll Mae

piWll c ManWM K03¢l¢l~eHTOM rpelllUI; pery1D!pOBIJIHe yrna BIKJIOHa ~oro HO:IQ B 

8UHCHMOC'lll or nopo.Qhl ~. ee rewneparypw H llJWICHOC'lll c nym.ra ynpllBJJeBIUI B 

npouecce JI)'1lleHJUI ciAHoro qypruca; npHBo.n nocro.sumoro TOK& npHBO~o BaJia JiyIIU1JJW1oro 

CTBHKB qepes ynpyrym My¢>ry; nocroftHHoe pery1D!pOBIJIHe 'llCTOThl BPBI®HHJI B&na B retieHHe 

BcerO I.IHKJJll JI)'llleHJUI; paimOMepHoe nOBlolllleHHe '18CTOThl BPBI®HHJI no Mepe }'M1DllollieHHll 

,llHIMerpa K&p&H.tllWB, sa Cller 1181'0 o6ecn81Dlllaercs pllSBOMepHIUI cxopocn. Pll3aHHll H IWIJJY'I• 

wee K&QflCTBO wnoHa; perynHpoB&HHe CKOpocrH JI)'1lleHJUI c nym.1a ynp&BJieHHSj c DOMOllD>JO 

nor~owerpa B ~ CTIUIHH; HaJIH11He y ,JIBHl'aTellll 11ocroHHHoro TOK& raxoreHepaTOpa H 

OXJWK,JWOUUll"O Be11THJU1Topa c ci>Hm.rpow; ynp&BJieHHe OWUIHH.tQIOBO'IDIOil no~tieii 4,52 M>4/o6 

B asTOM81'ff11eCKOM pezHMe HnH spY'IDl}'lO; asrowaTH11ecxoe ynp11BJ1mme no.Ratieii owuum· 

~BKH qypaKil c llOMOIIU>IO Cll8UIWD>HOA KIMephl, KOHrpO.lllt Uem.HOC'lll wnoHa H no saBep

WeHHH OWUIHH,tQIOBKH IBTOManAecxoe onycxaHHe nplOKHMHoA JJHHeilKH H BKJDO'leHHe pa6o

tieii DO,RB'DI. IlpH pa6ore B PY'IDIOM pextHMe onepa1op-~ YJl8P'1tHBaeT KHODXY 

OUHJJHH.QpOBKH BKJDO'leHHoii .no rex nop, noK& qypaK He 6y.ner .nocruouo o~saH. 

c nym.1i ynp&BJieHHff JI}'UUIJibHOro CTBHKB 06ecnetD1BaeTC11 IBTOMITH'leCJCIUI Bhlpy6Ka 

.neci>eKTOB B neme wnoua Ha HO~ax. YCTaHOBneHJlh!X 3& cr&m'OM. ,llm1 3TOH UenH CJIYE&T 

nporpaMMHoe yCTpOHCTBO c llPHBO.llHhlM Mex&HH3MOM H 6noK noreRUHOMeTpOB J:IJlJl 38,RBHHJI 

CJle.n}'IOUUIX ,RIHHlilX: WHpHHW wnoua, ,iimua.t H WHpHHW rpmuHH, p13Mepa omepcndl: OT BW· 

llllBllIHX C}"IKOll H .np. IlpH llSTOMUH'leCKOH. Bhlpy6Ke .neci>eKTOB cxopocn. .llBff)KeHHll neHTW 

wnOH& COCTasruier 0,92 ••• 0,97 M/c, npH py6Ke cl>opMarHoro wnoHa 1,17 ••• 1,42 M/c; cnnow

m.1e 3aKOpHHW, rHH.lllt Bhlpy6810J B pyqHOM pu:HMe npH CKOpOC'lH JIBHllteHHll neHThl wnoua 

0,52M/c. 

C noMOm&IO UeHrposouo-sarpysouoro yCTpoiiCTBa PKSOO UeHrpylOr Qyp&KH .llHIMerpOM 

200 ••• 800 MM, .llJlHHOH 2540 MM. MoIUHocn. rHJijJBBJlHllecKoro npHBo.na 15 KBr, Macca ycrpoii

CTBll 5500 Kr. 

CrauOK OCH8114eH H&.nelKHhlM C11Moy.nep'1tHB810ll.UIM r~BBJlHlleCKHM yCTpoiiCTBow .nJIR 

KpenneHHH nyiuHm.Horo HOE&, CMeHa H ycraHOBK& HOEa npOH3BO,QJITCB 6htCTp0 H TO'IHO. Jl&Ee 

npH IIl,lleHHH H HC'lleaHOBeHHH ,IUIBJ!eHHll B CHCTeMe JI}'IUHJibllblii HOE ocraercs 3aKpenJJ8HHhlM. 

KpenneHHe HOJlt4 MO:IKHO OC}'ll1eCTBJill H BPY'IDl}'lO raiiKaMH. 

BLICOKOnpOHllBO,llHTeJihllblii JIYIUHJibllblii CTaHOK PC800/4VS npe.nnoimrrem.HO npHMewm. 

npH ~ qypaKOB wanoro .llH&Merpa. Beci. UHKn JI}'lUeHHH o.t111oro qypaKa He npem.wl:aer 

10 ••• 12 c. Bee onep&UHH, BWnOJIW18Mhle Ha cr&HKe, uroMarH3HpOBaHW. ~opMa H .llH8Merp 

qypaKa H3Mep.RIOTC!I 'lleThlpl>Ml'I nap&MH naseplWX MHOfOTO'lle'llHhlX H3MepHTenl>HblX npH~OpOB H 

rpexBeKTOpHhlMH .llHO.llOKllMep&MH, TOIDIOCTI> sauepa ±0, 7 MM. TOIDIOCTI> UeHrpHPOB8HJUI c 

noMOllll>IO ym.rp83ByKOBhlX ,IUIT1IHKOB .nOCTHraer ±1 Ml.I; cxopOCTI> O~OBKH qypaKa c 
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8B!OMa'l'H3HpOBllHHhlM DOCMJUIHWM peryJUq>OBllHHeM to~ 30Hhl O~OBKH {.tlo 

' 10 MM) AOC!HI'aet 400 M/MlflL fHJIP8.llJIHtieCKlft CHC!eMI DOAa'IH B0'1teBOro cyrmopra o6ecne-

'IHB&e! uenpephlBHhlii nepexOA O! O~OBKH K ~emoo. CJCOpoc:n. Jl}'l1UIBHll AOC!Hl'aet 

300M/MHB. 
qllC!Ota BP~ lllIUIBAeJillii AOC!Hl'aet 450 MHJ("1 , 311l1CHM qypaKa lllIUIBAeJUIMH OC}'Ule

C!BJllletcfi co CJCopocn.io AO 1000 MM/c; yCJCOpeHBJfIH OtB0.11 cyrmopta :- co CKOpoc:n.IO 200 MM/c. 

Ha C!aBKe PC800/4VS M0'1tBO ~ qypaKH ,llHIMetpOM 160 ••• 800 MM, AJDUIOH 

1230 ••• 1680 MM • .IIHanasoH to~ wnoHa 0,5 ••• 6,4 MM, AHllMetp Kapmwuua He MeBee 

65MM. 

0,QHHM H3 OCHOBJlhlX HanpUJieBHH cosepweuCtBOBllBHll KOBC!p~ ny~BhlX 

C!IBKOB $1BJIJ1e!Cll COSAllHHe MexaBH3MOB H ycrpoiiCtB, c DOMOII.IJolO KO!OpblX sci>4>eKtHBBo (6e3 

DO!epH DpOH3BO,tliltem.BOC!H ~Boro C!IBKI H B MIKCHMllJD>HOM o6~ewe) OC}'UleCtBJilletcfi 

0!6op KYCJCOBOfO (Heci>OpMamoro) wnoHa B Ha'IW!l.HOH C!IAHH ~el!Hff. 3rot wnou, nonyqeu

Hhlfi H3 nepHcl>epHfiuoii 30Hhl qypaKa, HMeet ~ 6onee Bl>ICOKOro KaqeCtBa H D03!0Mf 

ero Bl>lfOAHO HCDOm.30BUI> AJill npOH3BOACtBa CJIOHC!OH ci>aHepBOH npo~. a He AJill 

npOH3BOAC!Ba AJ)eBeCHhlX Ctpy'1t8'Ull>IX IIJIH'l', K8K 3!0 AenaetCll Ha MHOfHX npeAnpHJl!HJIX 

cl>auepuoA npoMblWJieBBOC!H. 

IlpoBepKy COC!OlUIHJI ~uoro C!aHKa. H KaQectBa ero pa60tbl ueo6XOAHMO npOBOAHfta 

ue pe'1te 1 pasa B ~eBHe 6 Mee. IlpH HOM nposepKe nOAJ1e'1tat cn9AY10~e ocuoBHhle o6'heltw 

(y3Jlbl) H nap&Merpw etllHKa! pacnon0'1teBHe pa6011Hx nosepxuocrefi Hanp8BJilllO~X cyrmopra 

B ropHSOmam.uoii nnOCJCOC!H; napannem.uocn. suyrpeBBHX 60KOBWX nosepxuocreii: HanpaBJill

IO~ cyrmopra; PIAHllJll>Boe 6HeBHe wnHBAeneii; coocuocn. nesoro H np&BOro wnHBAeneA: 
pl,tlH8JlbJWI cna6HHa lllIUIBAeJil>BhlX rHm.3 H IIIIDIB,qeJleH; npJWOJIHBeiiuocn. OCHOBJlhlX H 

AODOJIBHrem.BhlX B&nplBJilllO~ cyrmopra; DOC&AKa Qanci> B0'1teBOH rp&BepCbl B OCHOBJlhlX 

DOJ13YBIX; PIBBOMepBocn. BIKJlOHI .llODOJIBH!eJD.HhlX B&np8BJilllO~ cyrmopta H nepeKOC 

cynnopra; npJWoJIHBeiiuocn. B0'1tesoii noAfWKH rp&Bepcw cynnopa H onopuoii nnOCJCOC!H 

npH'1tHMBoii llHBefiKH; napannem.l!ocn. o6p83YJ01QHX cynnoptBl>IX BHBrOB H&np8BJilll01QHM 

C!llHHBbl B ropH30H!llJll>BOii H Bep:notam.Boii DJlOCJCOC!H; OCeBllH cna6HHa XOAOBl>IX cyrmop!BhlX 

BHB!OB B no,tllllHIDIHKax; ycrauOBKa HBCtpyMema (B0'1ta, DpiOKHMBOH JlHBeHKH), KaqeCtBo 

~ (py6KH wnoHa); !O'IBOC1'11 QeurpHpOBllBHll qypaKa B ~HOM etaBKe. 

Pacnono'1teBHe pa6011HX nosepxuocreii: uanp8BJilllO~ cynnopra B ropH3omam.uoii nnoc

KOC!H (pHc. 44, a) KOHrponHpyetCll c DOMOII.IJolO nosepoquoii JlHBeHKH (fOCT 8026-75) H ypOBIUI 

(fOCT 9312-75). YpoBeHI> l ycraH11BJD1B110r nocneAosarem.uo Ha Ka'1tAYIO H3 pa6oQHX nosepx

Hocreii: 2 uanp&BJilllO~ cynnopra H Ha noBepOQHYIO JlHBeHKY 3, B .llBYX DOJl0'1tllBHJIX Ha 

HanplBJilllO~ cyrmopta. PacxoqeBHe B yKJIOBe o6eHX B&np8BJilllO~ Be AOJ1'1tBO npesw

wan. 0,15 MM Ha AJIHBe 1000 MM B DPOAOJD.HOM Hanp&BJleBHH H 0,25 MM B nonepe'IBOM Hanp&B

JleHHIL 

napannem.uocn. suyrpeHRHX 6oKoBWX nosepxuocreii: H&nplBJilllO~ cyrmopra (pHc. 

44, 6) KOBrpOJIHpyetCll c DOMOII.IJolO MHKPOMetpHqeCJCoro uyrpoMepa (fOCT 9244-75). lllrHXMac 

l DOCJleAOBatem.BO yetaHaBJIHBllOt B .llBYX KpaiiHHx DOJl0'1tllBHJIX no AJIHBe BanplBJilllOu:gcc 2 
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H onpe,qeruuor paccroHHHe Mellt,l(f HX BayrpeHHHMH 6oKOBWMH noaepXHocrHMH. Henapan

nem.Hoc:n. BJIY?PeHBHX 6oKOBhlX noaepXHocreA R&np&BJUDOllUIX cynnopra Re JXOJDltH& npem.1-

wan. 0,15 MM Ra JXJIHRe 1000 MM. 
PUJWDoBoe 6HeRHe IWIHB,tleJleH (pHC. 44, 8) KOHrp01IHPYMCJI c DOMOIIll>IO HHJXHQropa 

'l&COBOrO nma {fOCT 577-68), ycr&H11BJ1HBaeMoro HI croiiKe H wra:rHBe JXJlJI 11aMepHreJD>HblX · 

rOJIOBOK (fOCT 10197-70) H noaepotmoii JIHHeiiKH. Ha noaepotmyJO JIHHeiiKy 1, DOM~eHB)'IO 
RI llanp&BJllllO!WIX 3 cynnopra, ycr8B&BJIHB&IOr croiKy 2 co WT&'l'HBOM H 3&KperuteRHblM HI HeM 

HB,llHKUOpoM 4. HawepHTeJll>Hblii R&KOH8'UIHK HB,QHKa:ropa npH 3TOM JXOJDlteH KIC&TloCR ~ 

pJAeCKoii noaepXllOC1'H WIDlll,lleneii H 6h11'1o nepneH,llHKyJUIPHblM eA. MaKcHMam.Ro BWJXBHJIY• 
n.di WIIHll,lleJlh BPyqB}'JD npHBO,IVIT BO BP&llleRHe H ii>HKCHpYJOT DOKll3llBHJI HH,llHK&:ropa. ,llrui -

CJllBKOB c JXBOAlu.D.al TeJlecKOlllAec:KHMH IWIHB,tleJlllMH p11,t111am.Hoe 6HeRHe He JXOJDltRO npeBW

wan. 0,15 MM JXJlJI Rlpy.lltllhlX IWIHB,tleJleH H 0,25 MM JXJ111 BBYJPeHHHX. 

Cooc:Hoc:n. JleBOl'O H npuoro IWIHB,tleJleH (p.11c. 44, z) KOHrp01IHPYMCJI. c nOMOlllblO noae

potmoii JIHBeiKH H IIJllCTHH1IUOl'O °'yna (fOCT 882-75). Ha l.IHJIHH.IUllAecKHe noaepXHOCTH 

JJeBoro 1 H npuoro 4 IWIHB,tleneii ycr&R&BJD1B&1Dr noaepotmyJO JIHBeiiKy 3. IlpH HOM KynatiKH 

co WIDlll,lleneii JXOJllltBlil 6h11'1o CJUl'Dal. BeJIHtmHY npocaera Mellt,l(f IWIHB,tleneM .11 pa6011eii 

noaepXBocn.JO noaepotmoii JIHBeiKH a&MeplllOt ieynoM 2. H3MepeRHe npoH3BOJXJIT a JXBYX 

Bll&HMBO nepnell,llHKYJUIPHblX R&npllBJleRHllX CH&1l&JI& JXJlll o.QRoro WIIHRJXerul, 3&reM JUDI 

JXPyroro. HecOOCHocn. .neBOro H npuoro IWIHB,tleneii He JXOJDltHa npeBWWan 0,08 MM Ha JXJIHHe 

1000MM. 
PUH&JDoRllll cna6HR& IWIHB,tlem.HblX rHJlb3 H IWIHB,tleneii (puc. 44, c)) KOllTPOJIHpyerca c 

nowolilblO noaepouoii JIHBeiKH, HH,QHK&ropa qacoaoro THIII, croiKH H w:ranma JXJlll H3MepH

~ ronoaoK. Ha pa6011YJO noaepxxoc:n. noaepouoii JIHHeiiKH J, now~eHHoii RI R&np&B

JUllOllUIX cynnopta 5, ycr&RllBJIHB&IO:r HH,QHK&:ropHble croiKH c HH,QHK&rop&MH 2. H3MepHreJD>

m.i:e R&KOBetmHKH IDWIKUOPOB JXOJDltRW 6h11'1o nepneH,llHKyJIHpHbl ~IAecKHM noaep.x

Hocrsw rHJllo3W H Blol,llllHll}'rorO IWIHB,tlerul. CR&q&JI& OJXJIHM PW'W'OM npH Rlll!UIMe CHH3Y BBepx 

(no crpenKe A) B&16Hp&1Dr p&,llH&Jll>RYJO cna6HH}' WIIHRJXeJlbHOii rHJllo3W 4 H JXenaJOr nepm.di 

orc11er no HH,QHK&ropy, 3&teM arophlM phl'Qlll'OM (no crpenKe G) Bhl6Hp&IOT p&,llH8nbRYJO cna6HRy 

R1py:EHoro IWIHB,tlerul 3 B rHJlb3e 4 H JXeJillOt aropoii o:rc~er no HH,llHK&ropy. Ty ~e oneplUHIO 

nOBTOplllOr JXJlJI B~ BRY'fP8BHHX IWIHB,tleneii 6. Pll,llHllJiltRYJO cna6HRy OnpeJXerullOT B 

tierwpex nOJIOlll:eHHllX DOCJl8JXOBarem.HblM noaop&'IHBBHHeM IWIHB,tleJleH HI 90°. P&,llH&Jll>Hllll 

cna6HR& He JXOJlll[RI npeBhlWUJo 0,05 MM JXJlll WIJHH,qeJihHblX rHJlb3, 0,15 MM JXJlll RlpyllCRWX 

WIIHRJXeJleii H 0,25 MM JXJlJI BH}'tpeHHHX llllIHH,tleJleH. 

Ilp.RMOJIHHeiiHocn. OCHOBHblX H JXOnOJIRH'reJll.HblX R&nplBJllllOllUIX cynnopra (pHc. 44, e) 

KOHrpQ1UlPyerca c noMOIIll>IO noaepotmoii JIHHeiKH H IIJllCTHJNllthlX ~ynoa. Ha Klll[JXOH H8 

pa6011HX noaepmocreA 1 cynnopra ycr&R&BJD1B&1Dr nocneJX011areJlbHo nOaepotUIYJO JIHHeiiKy 2. 

Ilpocaer Mellt,l(f pa6011eii nOBepXBocn.JO JIHHeiiKH H npoaep.11ewoii noaepmocn.JO 1 no BCeii ee 

JXJIHRe H3M8PlllOT uj}rnow J. 0rKJIOHeHHe or IIJIOCKOCTH OnPeJXeruuor K&K H&H60m.WYJO lleJIH

'DIHY npocaera. .IlonyCKaewoe orKJioHeRHe or qpswOJIHReiiHOCTH He 6om.we 0,05 MM m 1000 MM 

.wD!Bhl. 
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OC>Ca,llKa 118114> HOlKeBOH rp8BePCbl B OCHOBHWC nOJl3}'H8X cynnopra (pHC. 44, JIC) KOH?pO

mspyercs c noMO!QblO rnuu:tHH11aroro 11tyna. IIlynoM 1 H3MeplUOr 3830p Ma.ey 11an4>0A 2 H non

syuoM 3 y :eepXHeii :euyrpeHHeii ero no:eepXHocm. llonyCKaercs 3830p He 6om.me 0,1 """· 
P8BHoMepHocn. HaKnOHll ,11onoJIHHTem.liwc HaKnOHHhlX H&npllllJlHIOlltHX cynnopra H 

nepeKoc cynnopra KourpoJU11pyiorcs c noMO!QblO nnac?HH'18:roro uzyna :e ,Q:eyx Kpaiimlx nonollte

llHllX cynnopra OTHOCHrem.ilO OCH WllHH,Qeneii. llonyCKaerCJl 3830p MelK,lzy H&npllBJilUOIIUIMJI H 

DOnsfBIMH cynnopra He 6om.me 0,02 """· 
Dapannem.HOCn. oceii XO,QO!lhIX !IHH'fOB cynnopra H&npllllJlHIOlltHM CT8HHHhl B ropH30H

r&JlbHOH H BeprHK&JlbHOA nnOCKocrllX (pHc. 44, u) KOH?pomspyercg c nOMO!QblO HH,QHKa~pa H 

croAKH co wratHBOM.. IIIranm 3 ycr8H8BnHBaior taK, 'lf06bl H3MepH:reliltllblA H8KOH8'UDIK 

HH,QHKaropa 1 K&eanCJl HapylltHOA no:eepXHocrH BHHT8 2. IIIrarHB 3 nepeM8lll8IOT B,QOJD. uanpas

nlUOlltHX 4 H CHHM810f 38Mepbl c Hll,llHK8'1'0pa. llonyCKaercg orKnOHeHHe He 6om.we 0,3 """ HI 

BCIO JUIHHY XO,QOBOro BHHT&. 
Oce:eall cna6HBa XO,QOBblX BHH!OB B DO,QllIHDllHKIX H cynnopra B XO,QOBblX raiiKax (pHc. 

44, IC) KOHrpomspyetCJI c nOMO!QbKl Hll,QHK8topa 'llCOBorO nma c Hll,QHK8'1'0pHOA croiiKoA H 

mtUHBOM H yrnoMepa c HOHHYCOM (fOCT 5378-66). DpH KOurpone ocesoA cna6HBbl XO,QOBblX 

BHH!O:e cynnopra :e no,QllIHDllHKIX HH,QHKatop 1 (nonoxeHHe A) ycrlH8BnHB810r taKHM o6pa-

30M, 'lf06bl ero HSMepHrem.Hbli HIKOHe'IHHK ynnpancg :e LleH!P ropQ& xo,11o:eoro cynnopruoro 

BHH1:8 2, 38teM npOH3BO,QIU KP8rKOBpeMeHHoe BICJllO'leHHe yCKOpeHHOA nO,Ql'IH cynnopra 

:enepe,11. Docne ocr&HOBKH cynnop:ra .QeJiaK>r nep:ewA orc11er no HH,QHKaropy, nocne 11ero cynnopr 

BICJll0'1810t Ha o6pa:rHblA xo,11 H ,11enaior :eropoA orc11er. P13Hocn. Ma.ey ,Q:e}'WI noKl38HHllMH 

onpe,11ellller BenH'IHHY oce:eoA cna6HHh! :eHHTa. llonyCKaetCJI CJ1a6HH1 He 6om.me 0,1 """· 

Oce:eyio cna6HH}' cynnopra :e xo,110BblX raiiKax npo:eeplUOr HH,QHKarOPoM 1 (nono.Ee

HHe £), H3MepHrem.Hbli HllKOB8'UDIK Koroporo ynnpaercg :e 6ypr raAKH J. Bpy'IB}'IO, no:eopo

'l'OM rna:eHoro WKHB8, BHHTY C006lltll0f M8,QneHBoe BPlllteHHe ,QO 'l'OrO MOM8Bf8, nOKa crpenKI 

HH,QHKaropa He Ba'IHer orKJIOHJl!l>Cll. 3aMe'1810r yron noaopora wecrepHH 4 (:e rp&,Qycax HJIH no 

'flHCnY sy611o:e) H npoH3BO.QIU nepec11er no cne,Q}'ioIItHM WOPMYnaM: 

L:.• ta/360, 

r,11e t - war BHH!a, MM; Z 1 - 'IHcno sy61>e:e wecrepHH, onpe,118nlll0111ee yron no:eopora xo,11oaoro 

cynnopmoro BllB'fa; Z - IDICJJO 3y61>e:e mecrepHH; a - yron no:eopora mecrepBH, rpm 

llonyCKaetCJI cna6HBa cynnopra :e raiiKax Be 6om.we 0,3 """· 

K~m. ycr8HOBKH HBcrPYMeHU (BoJ1Ca, npHEHMHoA mmeiiKH) Ba JI}'lLIHJll>BOM craHKe 

ueo6xoJXHM~ ocyu:iecr:erum. He pexce 1 pasa :e 3 Mee. DposepKe no,11nexcar cne,Q}'I0111He napa

Merpbl YCTIHOBKH HHC?pyM~a: 13hICOT8 ne3BHll HOJK8 orHOCHtem.HO OCH WDHB,Qenei; 38,llHHA 

yron ycraHOBKH HOJICI; crenem. 06.1KHM8 wnoBa H !lhICOta nplo!cHMHoA JIHHeiiKH Bl.II nesBHeM 

BOlltl; paccro.RBHe MelK,lzy 'l'OPLIOBO'IBblMH (no,Qpe3H1>1MH) BOJIC8MH. 3m napaMerpbl flBJllllO'lCll 

OCBOBBblMH, Onpe,QenlUOll.IHMH pelKHM JiylLleHHll H Ka'leCTBO mllOBa. PeKOMeH,QyeMble 3H8'1eBHll 

napaMerpOB llpHB8,lleHbl !lhIWe. Mero,QHKa KOHtpOJUI napaMetpOB llO,Qp06Ho OIDIC8HI B mae

parype [9;-itS]. 
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Knecmo JIYil'eHHll H py6KH wnoHa ;110JD1U10 KompoJ1Hpos1n.cR He pexce 1 P831 s 3 wee. 

DposepKe noAJiextlr cne.tl}'JO!Wle napawerp&1 Knecrs1 wnoH1: paBHoMepHocn. ro~; 

wepoxos1rocn. nosepXHocm H rny6HH1 pacoK; rop61rocn., paiiJneHHe, u1panHHhl; np.11Moyrom.· 

Boen. KpOMOK orpy6neHBoro JIHCrl; ~ H wapHHB J1Hcr1. Knecmo wnoHa cne;Qyer Kompo

naposan. nocne JIYil'eBHll 6 ••• 8 ~·p&Kos, npowe.tlWHX rH,tWorepMINecKYJO 06p16orKy s coor

sercrsHH c npHBll'loii reXHonorueii. 

PasHowepHocn. ro~ wnoH1 KompoJIHpyior c noMOllllrlO HH;llHKlropHoro roJllIUUIO

Mepl (rOCT 11358-74) a H:1Mepurem.Hoii weranJIH11ecKoii nHHeiiKH.(rOCT 427-75). Hs o6IUero 

'IHCJll JIHcros wnoBa or6apwr no rpu Kompom.Hhli': llHJKHHft, cpe,JIHldi H sepXHHii. TOJllIUUIY 

wnoH1 sawepmor no AJIHHe (s;11om. sonoKOH) H no wapHHe J1Hcr1 (nonepeK sonoKOH) s coor

sercrsHH co cxewoii Bl puc. 44, 11. Depsyio H rurryio roQKH sawep1 orwe11110r HI p1ccro1U1HH 

SO MM or ropuos J1Hcr1, 1 npowuyro'lBhle roQKH - HI OJ:IHH&KOsow paccrollllHH ;Qpyr or ;Qpyrl 

a • (l - 50·2'!11pu sawepax no wapHHe J1Hcr1 npe;QB1purem.Ho onpe,11enmor J:lnHHY oKpyJKHocm 
UHllHB,tQ)HQ8CKoro ce'leHHll qypllKI, H3 Koroporo nonyqeH ,qamu.di JIHcr. Jlrul sroro Ba KUt,llOM 

JIHCre uswepmot paccrolDIHe Mext.tlY J:IBYMll K&KHMH·JIH6o x1p1KtepHhlMH reKcrypH&IMH 
I 

npH3HIKIMH HnH nopoK&MH ;QpeBeCHHhl, nosropmolUHMHCff HI wnoBe npu J:IBYX nocne,Jlos1· 

rem.m.ix oCioporax qypaKax, H&npHMep Mext.tlY cyqKBMH, npolltHJIKllMH, sasHrK&MH H np. 

J]mma OKpyJKHocrH lo'" nd. 31rew J:lnHHY OKPYJKHOCTH ;llerun" HI Tlethlpe plSHhle Q8CrH b. lof 4, 

KllJIC,lUlll us KorophlX coorsercrsyer 1/4 06opor1 qyplKL Do atowy p83Mepy HI topuosoii 

KPOMKe JIHCtl wnoBa HIMetWO'I: rum. 'l:OlleK. TOnIUHHY wnOHI H3Mepmot B amx 'l:O'IKIX y 

OJ:IHHX JIHcros c npasoii cropollhl, y ;QpyrHx c nesoii, no HanpasneHHJO ,llBHXteHilll neim.i H 

;Qen110r nowerKH coomercrsymllleii 6yKBOii: n - np8B8ll, n - nes&H. 

H3MepeHHH npOH3BOJ:lll'I ronIUHHOMepoM c tOIDlocn.ld ;110 0,01 MM. OntnoBeHHll ton!Wlllhl 

or BOMHBam.BOrO p83Mepl Be ;llOnJKHhl npellhlWltli rpe6yeMhle rOCT 99-75 Bl JIYil'eHhlfi wnOB. 

lllepoxosarocn. nosepXHocm u rnyCiHHY pucoK Komponaprmr c noMOllllrlO MHKpOCKona TCD-4 

HJIH BH3yam.ao no o6p83UIM wepoxosatocm. 31rew t&IUte BH3y&m.Ho onp8ll8JUl!Ot BIJIH'IHe 

rpeuum Bl nesoA etopoBe wnoH1, HI OIUYm. onpe;11enmot nnomocn. H ynpyrocn. wnoBa. 

rop61rocn., puiiJneHHe, u1p&nHHhl HI wnoBe Komponapyiot t11Ute BH3yam.Ho. Dpu pacnp.RMJie

BHH H p83rnUtHBIBHH Bl POBBOM, nnOCKOM y'UIC'l:Ke JIHC'l:I wnOBI Bl ero topuax Be ;llOJDIUIO 

o6p830Bh1Bln.cft rpeuum. H83B811Hrem.Hoe puiiJneHBe H UIPlllDIHbl ;11onyCKllO'l:CJ1, ecJIH OHH He 

B1pyw110t uenocmocm J:IP8BecHHhl. Dp.RMoyrom.Bocn. KPOMOK JIHetl wnoBa Komponapyior 

weranJIH11ecKoii H3Mepurem.soii nHHeiiKoii (rOCT 427-75). Jlrul 3toro J1HCt wnoBa CKnlJ:lhlBllO'I: 

nononaw ;110 COBMeIUeHHll sepWHH J:IBYX yr nos, HIXO,llHlllHXCJI Ba npomsononoJKHhlX ~po;11om.· 

HhlX KPOMKIX. HIJIHqffe KOCHHhl (Henp.11Moyrom.Hocm) onpe;Qenmot H3MepeKHeM nHHeiiKOH 

HecOBMeIUeHHoro y111CtK1 co cropollhl J:IBYX ;QpyrHX (npomsononoJKHhlx) yrnos J1Hcr1. KOCHHa 

JIHC'l:I Be ;QOJDIUll npeBhllll&n. 5 MM Bl J:1nHHY JIHC'l:I pasH}'IO 1000 MM • .Ilmmy H WMpffHY JIHC'l:OB 

wnOB& H3Mepmor c noMOllllrlO weranJIH11ecKoii pynerKH (rOCT 7502-80). Docne;11os11em.so 

H3Mepmor J:1nHHY o6eux npo;11om.HhlX H nonepelllllolx KpowoK. .llonyCK1eM&1e o:rKnOHeHJUI 

;QOnJKHhl coo:rsercrsosan. 1pe6oslHH!1M rOCT 99-75. 

To1111ocn. UeHrpHposllHHll qyplKI s JIYIUHJD.HOM etlHlCe nposep.RetCJI c nOMOllllrlO HH,llH· 
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Xnopa QICOBOl'O nma. CweuumHe OCH BPIIUeHHll llDDIB,l(81IeH no omowemm K 011THMllJllo8HOA 

OCH 'IYPIKA Be ,11().IIlKBO npem.uuan. 2 MM. 

Bee peaym.tuw KOB!pOJIA: COC!ORIDUl o6opy,qoB8HHll BeoliXO,l:IHMO 4>HKcHPoaan. B cne
QHam.BOM :EypBaJJe H npHllHMaTlo Meplal no YC!PaBellHIO BeHCnp8BBOCTeH. 

HBHlionee xapBKtepBWe ,qe4>eiaw JI}'llUIBllll, npll'IHJIW BX nOJU111emui H wepw no BX 

YC!P8BellHID npe,iictuneBW B TBlin. 13. 

13. Jle(/ieicrw J1)1114eHW1, npu'4UHl>I ux 603HUICH06eHUJI u Mepw no ycrpaHeHUIO 

BHJi~ta Ilpll'DIB8 Mepw YC!P8BeHHll 

HepllllBOMepB8JI 'IOmiiHB8 PIWWJlaJWI cnaliHBalilllHJl,Qeneii, CBOeBpewllBllO BWnomum. 

umOBa Bennonwl nOC8,llK8 KYnBlDtOB B nn&BOBO-~ 

HepoBIWI mepoxoBUIUI 

noaepxaocn. umOBa c tpe

~Ba JieBOii cio

poHe 

UllJOH 

llDDIB,ll8IIJIX, BepaBBOMepm.di peMOHT, perymq>oBaBHe B 

IWIOC BapeaKH HJIH OCeBall cna· 

liHBa XO,QOBWX BHBrOB CynnOpTB, 

IWIOC HJIH BeHCnpBBBOCn. nepe

.QU01DIWX 3lleBMIB pclioqeii no.QB

ti11 cynnopia 

HepaBBOMepBWH oli:EHM umoBa 
no .iimme qypaKa 
Oet8HOBKH a paliOTe et8HK8 npH 

nyuieBHH qyplKa 
Hammme wan HJIH B8IIHK 38,llllldt 
yron 
HaBoc ~ 3J18MeB· 

?OB BOllteBOA H nplVIOIMBOii 

rpaaepc 
He,qociuoqJWji ol5:EHM umoBa a 
peaym.rue BenpBBHnl>BOii ycia· 

HOBKH npH:ltHMllOii JD1BeiiKH 

CMUKy OCBOBllWX yanoB H 

,118!8JleH etllHK8, npoao.QHn. 
BOCCt8HOBneBHe IWIOWeBllhlX 

,118!8JleH, B CJiy'l8e 3IUltiHTem.· 

HOl'O IWIOC8 38Mewm. 

HOBWMH 

Orperymq>oBan oli:EHM 
wnoBa 
Beem Jl}'IUeHHe qypaKll' lie3 
Oet8HOBOK 

Orperymq>OB&n. H,llBHii 

yron 

IlpoHaBeCTH pewom lllleMeB· 

!QB 

OtperyJIHpoBan nonoEeBHe 

nplVIOIMBoA JIHHeiiKH 

3uynneBHe .II)'llOIJDlllOl'O BO:lt8 3aweBHn. ~ BO:lt 

Hammme B8IIHK H,llBHii yron Orperymq>oBan H,11BHii yron 
Ilo.QB11a xono,QBWX (BenpOrpemx) Ilpei<pmm. JJ}'IlUDIHe, nOKa 
qyp&KOB He BBIDl)'f nociynan nporpe-

wnoBB 
HUtHMlllUI KPOMKB npH'1CHMllOH Bwnpamm. noJIOJKeHHe npH· 

mmeiiKH yetBHOBneBa HHEe nes- lKHMBOii JIHHeiiKH no BlalCO're 

BHll .II)'llOIJDIHOro HOJKa 

IlO,QB'la neperpen.lX qyp8KOB Ilpei<panm. ~eHHe, .ixan. 

qyp8K8M BlalJIUUlfl>Cll 
(OCtWn.) 
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Bopc:HCTIJI, MWHCTIJI 
110BepXHOCTlo IIIIIOHa 
PH4>neau 110BepXHocn. 
IIIIIOHB 

UaplllllUlhl H pHCKH aa 
IIIIIOHe 

Ilpo,t1on:ateHHe 

IlpH'DIHll Mephl YCTI>llHeHHJI 

IlO,t18'18 11eperperh!X tzypaKOB He ,t1onycxan. ~emm ropJ1-
QHX, 11eperperh!X Q}'PllKOB 

'lpeaMepHo semuc 311,tlHHli yron BhlllpasHn. HllKnOH HO:ata 
IlO.tlB'lll xono,tlBhlX (Henporperb!X) IlpeKpanm. ~eHHe, 11oxa 
qypllKOB He HaQH}'T nocrynan. nporpe

n.ie qypllKH 
3asy6pHHhl Ha HO:ate HJlH JIHHeiiKe Ilonp&BH1'1> 6pyCKOM (ocen

KOM) nesBHe HO:ata H H8'1tHM

H}'IO KPOMKY JIHHeHKH HJIH 

Hec:soespei.ceHHllJI 'llHcnca 383opa 
M8'K,lly ~ H0'1t0M H 
npHJKHMHoii JIHHeiiKoii 

CMeHHn. HO:at H JIHHeHKY 
PerynspHo IIPOtU111.181'1> 3asop, 
!IpOBepHn. BeJIHtUIHy 06llCHMa, 

fop6a1'hlil: HJIH BOnHHcn.Di l!pes.MepHO Man (orpJ!llatem.Hoe 

ecJIH 3acop 11osropJ1etC$1 B 
O,tlHOM H TOM :ate Meete 
IlpH,t181'1> HO:aty HOpMam.Hhlii 
HllKJJOH c yqetOM BhlCOThl ero 
YCl'llHOBKH 

IIIIIOH 3HalieHHe) 38,tlllHii yron 

HetDlcn.Di, 6axpoMHC'fhlii 
pe3 110 KpoMKaM nean.t 
IIIIIOHa 

Heo,QHHaKOBh!ii o6:atHM 110 
ceptWUle H y KOJmOB qypaKa 

llpeawepHoe ocesoe ,tl&BneHHe 
Ha Q}'PllK 

TYllhle 110,tlpe3Hhle (top~OBOQHhle) 
HOllW HJIH qpe3.14epHo rny60KHii 
Hll,IU)83 HMH tzypaKa 

Ocesoii C,tlBHr qypllKa Ha etaHKe, 
IIPH 3'0M O,tlHH H3 110,tlp83Hh!X RO
:ateii ae yqacrsyer s BhlP&BHH
BllHHH KpOMKH neHfhl IIIIIOHa 
IlO,t18'18 yKOpo'leHHhlX Q}'PllKOB 

Orperym1posan. o6:atHM IIIIIO
Ha 110 BCeii ,tlJDIHe qypaKa 

YMem.unm. ocesoe ,tl&BneHHe 

CO Cl'OPOHhl IUIIHJfJleneii 
3aro'llH'llo 110,tlp83Hhle HO:atH H 

orperym1posan. HX ycr&HosKy 

BhlllpasHn. 11ono•eBHe (BA1-
,t111HHyn.) lllIIHH,qeneH 110 110,tl· 
p8311h!M H0'1t8M 

He ,t1onyCKan. ~emm 
KOpOTKHX Q}'PllKOB 

Hacrpolibca JI)'llUIJIWlorO Cl'aHKa ,tlnJI 110JI}"leHHJI 3~ii 'lO~ IIIIIOHB 3llKJJIO'lllel'C$1 

B ycraosneBHH pa6otreii 110.tlB'llH cytu10pra Ha O,tlHH o6opor wllHH,Qeneii (qyp&Ka), 06ecue11H

suoid rpe6yei.cyio ro~ CHHMaeMoro cnos (umoaa). 3BBHCHMocn. M8'K,lly 11epeweuteHHeM 

cynnopra H BP~eBHeM llIIIHB,Qeneii (qyp&Ka) OIIHChlB&el'C$1 4>opwynoii 

S• t/i, 

r.t1e S - IIO.tlB'lll cyllllopra aa O,tlHH o6opor IIIIIHH,tleneii, MM; t - war cynnoprllhlx BHHTC?B• MM; 

i - o6~ee 11epe,t(UOtU108 'lllCJIO KHHeMa'fHlleCKOH ~ellH. 
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lIIar CYIIIIOpuu.iX BHHTOB - BeJJHtDIHI nOCTO.IUUlllll ,tlJlll .QIHHOrO THil8 CT8HK8. Cne.nosa· 

rem.uo, no.Qa'UI cynnopta 38 o.QHH 06op0t lllIIHH,lleneii, r.e. ro~ lllllOHa, Mo:acer 6hl'D> HllMe

HeHa 38 cqer H3MeHeHHH 061.qero nepe,qaro'IHoro 'IHCJia. 061.qee ne~aro'IHoe 'DICJIO .tlllll mo6oro 

~Horo craHKa Mo:acer 6blr& npe.qcrasneHo s BHJXe npoH3Be.iteHHH nepe.nato'IHb!X 'IHcen 

.llBYX qacreii KHHeMarHQecKOH [lenH. llepBIUI 'l8CTb HMeet nocro.llllHoe nepe.n&rOQHoe 'IHCJIO i rP 

sropu qacn. - nepeweHHoe nepe,llaroQHoe 'DICJIO if BeJIH'DIHf i c H3MeH1110r CMeHOii 3y611&rb!X 

Konec s Kopo6Ke CKopocreii. 

5.3. MBXAHB3Mbl JUISI PYSICll JIEHTLI lllllOHA 

B YICJlAJlKB JIBCTOB CLIPOfO lllllOHA 

neHTy llll!OH8, BblXO,lllUlzylO H3 ~Horo CTllHK8, py6m: H8 nHCTbl onpe.qeneHHOft 

WHpHHbl. B Heitoropb!X CJIY'l8llX o.QHospeMeHHO npoH3so.wn Bb!py6Ky .11eit>eitmwx y'QICT!tos c 

nonyqeHHeM Heit>opMarHoro (KyCKosoro) lllllOHa B03M0'1tHO MBKCHM8JlltJIOA IllHpHHbl. lIIHpHHa 

nHcra C&IPOro wnoHa bCl>IP> MM, ycr8H8BJ1HllaetCll c yqeroM rpe6yewoii cr~pmoA WHpHHbl 

nHcra cyxoro wnoHa H BeJIHQHHbl npHIIyCKa Ha ycyuncy: 

r.qe bcyx - WMpHHa nHCTa cyxoro wnoHa, MM; Yr - rameHTam.Hllll ycyWKa lllllORa, % (6 ••• 9 %). 
Jlrul py6KH neim.i lllllOH8 H8 nHCTbl H npHpy6KH Heii>OPM8'l~oro (KyCKosoro) lllllOH8 npH· 

MewuD?Cll HO:JICHHl:lbl P83JIHllBblX MO.Qeneii H KOHCrpyKI:IHii. no rHIIy llpHB0,118 H0'1tBHQbl MOryt 

6b!Tb aneitrpowexaHH11ecKHe, rH.QP&BnHQecKHe, llHeBMatHQecKHe, no cnoco6y sKJIJOqeHHff 

(ynpasnemm) - c KHono'IUlhlM, ne.nam,Hb!M H asrowamqecKHM ynpasneHHeM. llpHMewuD?Cll B 

OCHOBHC.M HO.lKHHl:lbl c llHeBMa?HQeCKHM npHBO.QOM, HaH6onee 6bICTpo.Qeiicrs}'IOUiHe H npoH3- , 

BO.QHreJlhHble, H c 8BtOM8?HQecKHM ynpasneHHeM oreqecrseHHble fflj, H41>18 (H'QM) H ii>HPMbl 

"Payre" APL-68, APL·78, APL-98, APL-108, AVL-1800, AVL-2900. 

llHeBMli?HQeCKHe HO.lKHHl:lbl c asroMa?HQecKHM ynpasneHHeM BICJJI0"8IO?Cll c nOMO~IO 

KOH[leBblX 3JleK?pHQecKHX .Q&r'IHKOB, 4>0'l03neMeHTOB, a T8K'1te .qpyrHX ~crs asrowerHqec

Kbro ynpasneHHlL B 6om.1.1IHHCTBe cnyqaes asroM&tHQeCKHe H0'1Ullll:lbl CBa6:aceHbl wnoHo

yKJJ8,tlllH1C8M ,tlJlll yKna.QKH orpy6neHHblX JIHcros s crony, 3a cqer qero noBb!WaetCll npoH3-

BO.QHtem.HOCTb' CHHJKaetCll rpy.QOeMKOCTb onep8[1HH. AsroMatHQecKHe HO:JICHHl:lbl KnaCCHii>H· 

llHP}'IOt no np~ .qeiicrsHH y3Jl8 pesllHHSI (pHc. 45). Y 3en pes8HHl1 rHm.O?HHHoro nma c 

H0'1COM 2 H '1tecrKHM KOH?pH0'1tOM 1 HcnOm.3yetCll Ha H0'1tHHI:l8X uq H H1IM, B OCHOBY KO'lOpbIX 

38JIO)l(eH asro~··ar CHCTeMbl H.H. ljepHb!WoBa (pHc. 45, a). Y3en pesllHHSI y,11apH~ro mna c KOHrp

Ho:acoM H3 snaCTH·-&11oro MarepH8Jlll pa60taer s H0'1tHHI:18X APL, A VL (pHc. 45, 6, a) H p0topHbIX 

H0'1CHHI:18X (pHc. 45, z). 

HO.lKHHl:lbl ii>HHCKOH 4>HPM!ol "Payre" MOryt pa60?8Tb K8K B as?OMB?HQecKOM pelKHMe, raK 

H npH pyqBOM ynpasneHHH HIUICa?HeM Ha COOTBercTB}'IOUiHe KHOnKH. Ha H0'1CHHI:l8X APL JleHT8 

wnoHa nO.QaetCll KOHBeHepOM no,11 npWKHMHbie poJIHKH c KnHHOBHJ:IHb!MH PeMIUIMH. 38'leM 
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a 8 2 

Puc. 45. CxeMl>I Y3fl06 pe3aHUSI HWICHUll 
CJ/Isl py6Ku neHTbl Cbtpozo wnoHa (a-z) 

neHra npOXO,llHT MeJK,lzy HOllteBOA rpa· 

aepcoA H KOHrpHOlltOM, pacnonollteH· 

HhlM HHllte rpaaepChl. BhlXOJIR H3 30llJal 

Pe3111UU1, nepe,IUlHX KOH~ neHrhl 

nocrynaer Ha Bh!XO.QHOA KOHBeAep, a 

3arw nepe.QHHA KOH~ nepeKpblllaer 

nyq itioro3neMema. B peayllbrare noJU1ercs CHrHan Ha aKJUOqeHHe DHe&MonpHBOJUI HOllte&oA 

rpaaepChl H npoH3BOAHICB pea - orpy6aercs or neHrhl JD1cr wnoHa rpe6ywoA WHpHIUal. 

IIIHpHHa nHcra perymipyercs ycrlHOBKOii: itioro3neMeHrOB Ha HflltHOe paccrolUDle or nnoCKocrH 

peaa. BhlXOAHhlM KOHBeAepoM, pa6orBJO~M c yCKopeHHeM, orpy6neHHJa1ii: nHcr nepe.iiaercs Ha 

cronoyKnll,WUIK HnH c6paCWBaercs Henocpe,qcrBeHHo Ha nnaritJopMy no.Q'heMHHKa, r,qe YKnlmhl· 

aaercg B crony. 

HOJICHHUbl A VL 6naro.Qapll 6onee coaepweHHoA KOHCIP~ HOllteBOA rpaaepc;x HMelOT 

3Hl'Dl:reJlbHO 6om.wee 6h!crpO.QelicrBHe - .QO 800 XO.QOB B MHHyTy {Ha APL HaH6om.wee ~o 

XO.QOB HOllta 200 ••• 250 MHH" 1), 
Oco6eHHocn.io pa6orhl poropHhlX HOJIOIHLI {pHc. 45, z) llBJllleICll ro, qro pa6otmA 6apa61H 

{HOllteBOA porop) 1, Ha KoropoM 31KpenneH HO)I( 2, O.QHOBPeMeHHO llBnlleIC$1 oprlHOM, onpe

.QeJUUO~ WHPHHY orpy6aeMoro micra Chlporo wnoHa. .IlocrHraercg 3ro sa cqer roro, qro 

AJIHHa OKPYlltHOCIH loKp nonepeqsoro ceqeHHft poropa H rpaeKropHH, OnHCWBaeMoA neDHew 

Hoxa, PIBHa pacqerHoA WHpHHe Chlporo wnoHa: loKp = 2nR = bCJ>ip· OnopBhlA 6apa61H, Bh!llon· 

HlllO~ iiJyHK~ 00,QBHlltHOrO BPllllWO!llerocg KOHrpHOllta, mroroaneH H3 3JiacrHqHOfO 

MarepHana, HanpHMep H3 nnorHOH pe3HHhl. OKpylltHlll CKOpocri. 6apa6BHa pa&Ha OKpylltHOH 

CKOPOCIH HOllteaoro poropa. nema wnoHa 31JKHMaercg MeJK,lzy ABYMll 6apa611111MH H nepewe

Uxaertll HMH .QO MOMeHll BHe,qpeHHll B Hee HOlltB H Orpe3111UU1 micra HY)l(HOH WHpHllJal. 

IlpHMeHeHHe poropHhlx HOJIOIHLI noKa Bea.Ma orpaHHqeHO, oco6eHHo Ha KPyDllJalX npe,q· 

npHllTHllX. IlpH'DiHa B roM, qro OHH HMelOr CY!llecrBeHHhle He.QOcrarKH: HeB03M0)1(HOCIIJ npH· 

py6an. HeiiJopMaIIUalA {KyCKOBOH) wnoH c MHHHMBJllollhlMH orXOJUIMH; Heo6xo.QHMocn. 3aMeHbl 

HO)l(e&oro poropa B cnyqae nepexo,qa Ha py6Ky JIHCIOB wnoHa ,qpyroA WHPHIUal HnH ,qpyrofi 

roJilllHllJal. Ilocne.QHee 06cto11rem.crao He no3BOMer acrpaHBan. poroplllale HOJICHHUbl s IIHJIHIO, 

ecJDI HI nyUUUU.HOM ctlHKe Shlpa6arblllaercg wnoH .QBYX p13Hh!X r~: B H8q8Jllol!JalA 

nepHOA nyllleHHll qypaKB - roHKHA, a 3arw - 6onee roncn.tA. KpoMe roro, npomso.QHTem.· 

Hoen. HX MeHbWe, qeM HO~ AVL. 

TexHU'lCCKue xapaKrepucruKu H031CHUl4 dJIJI py6Ku cwpozo wnoHa 

H4>18 (ff'IM) APl-68 APl·98 

P13Mephl JIHCIOs wnoHa, MM: 
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ro.TllllHH& •••••••••••••••• 1,15 ••• 1,9 
,llJIHJlll • • • • • • • • • • • • • • • • • • 1600 

1,5 ••• 3,6 
1600 

1,5 ••• 3,6 
2230 

AVL·2900 

1,5 ••• 3,6 
2540 



UIHpHHa ••••••••••••••••• .Do 1800 .Do 1800 .Do 1800 .Do 1450 
Bwccna.cronw JD1croa mnosa, MM ••• .Do 700 .Do 800 .Do 800 .Do 1200 
Dpo~ocn. pa6o'IHll'O QHK· 

111, c ...................... 2,1 
CKopocn. DO~QH nmm.i mnoH1, 

M/c •••••••••••••••••••••••• 1,2 0,25 ••• 1,1 0,25 ••• 1,1 0,58 ••• 1,16 
'hu:no XO.tlOB HOXCI ( 'IHCJIO peaoa), 

-1 
250 200 MHH •••••••••••••.,••• .. •• .Do 800 

liaaneHHe 803,QyXI B IIHeBMOCerH, 

Mna ••••••••••••••••••••••• 0,4 ••• 0,6 0,3 0,3 0,5 
Cxopocn. paarpyaotU1oro xoHBeiiepa, 
M/c •••••••••••••••••••••••• 3,4 3,4 3,4 3,5 
DpoK3BO,llimlllloBOC7:1> YXJll.tllCH JDIC-
IOB B crony, TIJIJl:t/MlfJJ ••••••• , •• so 50 53 
ra6apHmlole paaweplil, MM! 

.tlBHHa •••••••••••••••••• ssso 5820 6565 
UIHpHHa ••••••••••••• ' ••• 2160 2900 6350 
BlilCOll •••••••••••••••••• 2350 

Macca,xr ................... 2350 2330 2800 3300 

HIH6onee xapaxteplllile .t1e4iexm py6XH umoHa, npH'DIHlil H wep1i1 no HX yctpaHtlHHJO 
npe,tlC'llBneHlil B t16JD111e 14. 

14 • .Ilef/ieK:rw py61Cu wnoHa, npu"uHw ux nOJ1S11eHu.A u Mepw ycrpaHeHUA 

HenpJ1Moyronwu.di pes 
JDICIOB UUIOHI HI HOllt· 

llHWIX 

OrxnoaeHHe UIHpHBlil 
JDICIOB umoua 

DpH1DUll Mep1i1 yapaHemm 

'lpesweplllilii suop MelK.tlY HO:IKOM OtperyJD1poaan. B31HMJloe 
H XOH%pHOllCOM HO:JKHHll 

3arynnelllle HOllCI HO:JKHHll 

Cna6HHa WIOXOB HOEeBOH 
tpaaepclil B H&nplB1llllDUUOC: 

nonolltemie HOlKI H xomp
HO:llCa: BeJD11D1H1 aaaopa He 

,tlOBllCHI npeBlilllll1'11 0,1 MM 

3awemm. HOllt, HOllC or,t111'11 HI 
neperotUCy 
DpoaecTH peMOHT HO:JKHHll 

Henapannem.Hocn. HOXCI H0'1tHHU Blilnpl.BH'rll nonollteHHe HOllt-
OCH lllJIHJl.tleJieH JI}'lWUlltHOfO 
C'rllDC8 

Kocoe ~eHHe, nepexoc neHTlil 
umoHa npH no~11e B H0'1UIHUW 

KHU no orHOweHHIO JC WIDUl

.tlenJIM JI}'lWUlltHoro C'rllDC8 

Y ctplHHn. nepexoc cynnopra 
JI}'lWUlltHOro C'rlHKI H neHTlil 
UUIOHI npH no~qe B HOllC

~ 

HapymeHHe paccroffHHSI or HOllta Otpery1U1posan. paccrolUIHe 
H0'1tHHU .110 .t1U1DDC1 ( ,PorosneweH- or HOlltl HOlltHHU .110 ,tllrllHXI, 

ta) weXIHH3MI pe3IHHll nposepHn. urowanucy wexa-
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HenoJJHoe nepepe38Hlle 
WilOHB 

HenpasHJD.Hoe perymq>osaHHe 
yCHJIHJI npWKHMa no.t1110~x 
KOHBeHepOB (pomu<OB} 
H3HOC onopHoro pe3HHosoro 
Bamu<a 

H3Hoc Pe»IHOBOH py6811lKH 
onopHoro 6apa6&Ha 

3arynneHHe ne3BHH Hoxa 

Ilpo.r1onxeHHe 

Mepbi YCTP8HeHIDI 

OrperyJJHposan. no,[lllO~e 
MeXllHH3Mbl 

3BMeHHl'b onopHblii pe3HHO
Bblii samu< (APL, A VL} 
3BMeHHl'b py6BWKy onopHoro 
6apa6&Ha (poropHble HO)K

lllmbl} 
CMeHHTb HO)K, rynoii HOJK 
OT,[lll'b HI nepero'l!Cy 

Jlrul ycnewuoii H BblCOKOnpOH3BO,[IH?enhHOH pa60Tbl HOJK~, a cne.11osarem.Ho, H BCeH 

JIHHJIH nyllleHWI - py6KH H838BHCHMO or fHllOB H MO,tleneH 06opy,t10B8HHli 6om.woe 3H&QeHHe 

HMeet np8BWU.Hall, TOQHall H 6es.r1ecl>eKTHllH yKnl,tlKB B CTOny orpy6neHHblX it>opMITHhlX JlHC

TOB wnoHa. Knecrso (uenOCTHocn.} WilOHI H BenHQHHI rpy,t103&rpar HI 3TOH onepBUHH 38BH

CllT or roro, KBK npOH3BO,tlHTCll yKnl.tlK&. YKnl.tlKB O,tlHOBpeMeHHo npe,t1H83H8QeHa .nrui npe.r1-

sapHTem.Horo copmpoBllHHli Cblporo wnoHa Ha rpyllilhl (copra} HnH no.r1coprHposKH wnoHa, 

CO,tlepJK81llero Jll)eBecHH}' c no'11'.Hb!M .RJ:IPOM, a rBKJKe wnoHa, nonyqeHHoro H3 l!JlPOBOii H sa6o

noHHOA 30H qypBKOB XBOHHblx nopo,tl. 

Ilpouecc YKnl.tlKH cocroHT H3 .tlBYX onepawm: no.r1a'IH orpy6neHHoro nHCTa wnoHa s 

ycrpoAcmo .nrui ero }'1CJI8,QKH H co6cmeHHo y~l.tlKH nHcra B crony. IlO.tlBQ8 orpy6neHHoro 

JIHcra wnoHa .nrui ero yKnl.tlKH s crony MOJKer npoH3BO.tlH1'bCll cne,tzyIO~MH cnoco6BMH: 

1. IIInoH nepeM~erCll 3& nepe,QHHH Kpaii nHCT8 HJlH 60K0Bble KPllH npor.IU'HB8HHeM ,[10 Meet& 

}'JCJI8,QKH. 2. IIInOH nO,[llerCll ~ }'KJil.QKY BTBJIKHBllHHeM ero HI yKnMbiBllO~e lllT&HrH. 

3. IIInoH no.t11erC11 HI YJCJIIJiy no.r1 ,tleHCTBHeM HHepUHOHHOH CHJibl. 4. IIInoH no.t11erCll HI 

}'KJUlnKY c noMO!Ul>IO B&KyyM·npHCOCOB. 

Ilo,t18Q8 H YKJill.tlKB nHCTOB wnOHa nocne py6KH 38 cqer HHepUHOHHOH CHJlbl, a TBKJKe c 

nOMO!Ul>IO BBKyyM-npHCOCOB B OCHOBHOM OCYillecTBJlllerCll HI CTllHKIX il>HHCKOH il>ffPMbl 

•payre• APL, A VL. IlpHHUHII YKnl.tlKH JIHCTOB wnoHB s crony nocne py6KH HI HOJICHHUBX 

AVL-2900 H AVL-1800 nOK83BH HI pHc. 46. Ilo,t18l01.QHM KOHBeHepoM orpy6neHHble nHCTbl wnoHa 
or HOJICHHU ,tlOCTBBJIRIOTCll K BBKyyMHOM)' }'ICJUl.IX'IHKY no,[I peMIUl.,tlEIHJK~eCll co CKOpOCl'blO 

no,t1810lllel'O KOHBeHep&. Ilo UIHpHHe yKJI8.tl'IHK8 peMHH pacnonOJKeH&I B rum.•wecn. PllJIOB. C 

nOMOIIIWO WKHBOB peMIUI nonyQllOr Heo6xo,llHMoe H1:rRJ1CeHHe. BBKyyMHOe ycrpoiicmo cos

Mer pupe.eHHe B03.t1YXB HI.ti .tlBHJK}'lliHMHCll JIHC?BMH wnoHI, 6naro.t11p11 qeMy JIHcr nnOTHo 

npHT.lll'HBBerCll K peMHHM .r10 ero no,t1Xo,t1a K O,tlHOH H3 .tlBYX or6oiiHblx pBMoK. B 3BBHCHMOCTH 

or MectopacnonoJKeHHH s qypBKe (.R,11Po, sa6ono11&} nHcr wnoHa c6paCb18BerCll Ha O.tlHH H3 crO

nos 7 Bbl,tlBHHyroii or6oiiHoii pBMKoii. Bhl.tlBHJKeHHe nepsoii HJJH sropoii paMKH, ycrBHosneu-
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Puc. 46. CxeMa yicnaoKu nucroe wnoHa Ha ¢uHCKux HOJOCHuuax A VI.: 
1 - no.11a10ll;HH KOHBeiiep; 2 - peMHM aaKyyMHoro YCTJ>OHCTBa; 3 - WKMBbI; 4 - BBKYYMHOe yCTpOHCTBo; 
5 - or6oi<Ha11 paMKa; 6 - crona wnoHa; 7 - cron nOA'beMHb1ii; 8 - nMCT wnoHa 

HOH Ha waplDlpHblX noJl114!CKax, OC~ecrBJilieTCJI aBTOMllTH'lecKH no CHrHany c nyJibra ynp8JIJie

IUUI H_o,1uum. IlHcr wnoHa c6pllChlBaeTCR Ha OJIHY H3 cron. 

IlpH HCIJ011b30BllHHH ChlPltJI c HepaBBOMepHOB no ce11eHHJD 'IYP8K8 flWUOCTl>IO .s4>4>mcnm· 
HO llPHMeHlmt COpr<>llIIJOHO)'KJllJl'DIKH (lllllIPHMep, KOHCTp)'KWUI TU,tlHHCKOro 4Jasepaoro 

KOM6HHara), Ha KOTOphlX npoH3BOJlll'TCR O,QHOBpeMeHHoe COpmp<>BalDle wnoHa H8 ,llBe rpynnw: 

H3 g,qpa HnH 3860JiolDI (SJ:1opoll&di wnoa H wnoH c no:lall.IM ll,APOM). fiocne npeuapwrem.aoro 

no,qcopmposlllliUI Cl>IPOro wnoHa cpuy nocne py6KH neH1'hl MOJUo 6onee 10..alo {.tpt4J4JepeHUH· 

poBaHHO) no.1106pan. PelKHM C)'lUKH, QT() B CBOIO O'lepe.qlt 6y.nn CIJOCo6crBOB8Tb IJOBHllleHHIO 

Ka'leCTBa wnoaa H 1JVoH3BOJ'.IH1eJIWIOCTH c}'WHJibHhlX arperaros. 

5.4. DP ABJIJL\ EB30llACHOI P .A60Tlil HA JIBHBH JIYlllBHBSl -
PYfilCH - YICJIAJlKH lllDOHA 

IlpH pa6ore Ha ~OM CTllHKe, BOJltBHlUIX, yKJI8J'.l'IHK8X IWJOH8 Heo6XOJ'.IHMO crporo 

co6JDD.QllTb DfllBHJUI texHHKH 6uon11CHOCTH H cne,wm. 38 HCIJPABBOCTl>IO MexaHH3MOB H OrpllllC· 

J'.181Duua yctj,oHcrs. P8CCT05Ullle MUCJ1Y coce.QHHMH ~ CTllHK8MH .110JD1U10 6i.m. ae 

MeHee 1 M, a paccroHHHe or pa6011ero wecra ~~ .no UenHOro KoHBeiiepa, noJ'.1811)~ero 

qypaKH s uex, He weuee 2 w. 
Ilepe&OCHTb ~ HO:IC Heo6XOAHMO B CIJeQIWiltHOM 4Jytruipe, IJOJIHOCTl>IO UKpw· 

B8IOIU8M ero ne38He. H())ICH 60JibllIHX pUMepos H waccw J'.IOJDKHW J'.IOCT8BllJITbCJI K nyuiHJ11oJ1WM 

CTllHK8M H Ha onepllQHIO HX IJOJ'.ll"O?OBKH (38TO'IKH) c IJPHMeH8HH8M CIJeQHaJIWIWX TplHCIJOprllWX 

cpe,llCTB (raneii, renelKeK H .np). IlpH YCTaHOBKe (CMeHe) HO:JJC8 tpuepca llpH:ICHMHOA JIHHei!KH 

J'.IOJDIUl8 6i.m. no.nwna s Kpai!Hee sepxuee nono:JJCeHHe H 38Kpenneu CIJeuH8JD,HWMIH 4>HKCa· 
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'rOPIMH ~ IIpe.llOTBp8UleHHft caMOllPOH3BOm.Horo ee onyCKIJIHll. To lite caMoe Heo6xoAHMO 

npe.qyCMcnperlt IIPH npasKe HOXCA 6pyCKOM (ocenKOM). BpyCKH ~ l!plBKH HOlKa AOJDltHW 

6hltlo BJJOlKeHW B A8peBllHHWe Ol!pllBbl c pyqKBMH. IlpH yetaHOBKe HOXCA Ha HOJKe.QeplKarene 

cynnopTI H801SXOAHMO ocropOJKHO 38Tffl'HBllTI> raAKH KpellextllblX 6omoa: H8Jllt3ll, IIOJIWyllcr. 

ranm.JM KJllOllOM, IIOBOpallHBllTI> ero pWBKaMH, Heo6XO,QHMO cne,ium. 38 teM, llT06hI H81Ipa

BJJeHHe l!pHJW'UMorO K KJllOllf YCHIIHll 6hIJIO B C'tOpoffY OT JI}'llUUlhHOro HOEL 

Il0,118118 qypaKOB B lleBTpOBOllHO-Hl'PY3011H08 yetpofietao CtaHKa AOJD£Jl8 6hltlo M8XaHH3H

poBaHL .IIrul y,QalleHHll KapaB,UWeii OT JI}'llUUlhHhIX CtaHKOB AOJllKeH 6i:.m. yetpoeH KOHBeiiep, 

p1C1IonollteHHhlft llHllCe ypoBHll pa6oqero Meeta onepatopa·nylllHJDolllHK8, 11to61oI Kap811,Qa11JH 

nocrynanH Ha KOHBeiiep IIOA AeiietBHeM co6etBeHHOH MBCChI, 6es Yll8C'l'Hll JI}'llUUlhlllHK8. .IIrul 
Y.QalleHHll UllIOH8-pBaHHHhI co C'tOpollhI BhIX0,118 neHThl lllllOHa AOJllKeH 6hltlo yetaHOBneH 

nemollllhIA KoHBeiiep llHllCe ypoBHll pa6011ero "Meeta 011epuopa-JI}'llUUlhlIIHK8 (llHllCe ypoBHll 

nona B CII8llH8JIWIOM T)'BBBne WHpHBOH HB Mellee 2,S Ml). BKJD011eHHe H llhIKJllOlleHHe neH't011-

llOl'O KOHBeiiepa ~ Y.QalleHHll umou·pBllHHHhI AOJllKHhI conpoao~ CBe'tOBOH H 3B}'KO

BOA CHl'll8nH381lHeii. 

B cl>YHAaMeHTax nytlUIJJl>llhIX CtaHKOB AOJllKHhI 6i.m. yetpoeHhI CII8llH8Jll>llhie yr nylSneHHll 

(KaHaBICH) ~ OTB0,118 BOAW, ODtHMIBMOii H3 'lypaKOB IIPH JI)'UlBHHH. BOAB AOnJKHa OTBOAH

n.cll B 06IeyIO KaHaJIH3allHOllH}'JO c:en.. 
n}'lQHJllallhIA CtaBOK AOJlllteH HMeti. Hll,tlelltHOe 'rOpM03H08 yetpoiietBo ~ 6hletpOH ocra

HOBKH BPlllWOlllHXCll lllllHBAelleii l!pH BWKJIIOllBHHH rnlaHoA MYcl>ThI • .IIrul IBTOMBTHllBCKOro 

llhIKJllOllellHll ,llBHlltBHHll cynnopta IIPH ero 110.QXOAe K lllJIHHABJillM JI)'UlHm.HhIA CtaHOK 

AOJlllteH 6i:.m. CBa6:1KeH CIIBllH8JlloHhIM l!pHCIIOC06nemsew (KOJll.IUWM BhIKJDOll8reJIBM). 

KnHBopewBllJWI nepe.qa111 rnaBHoro IIPHB0.118 H npHBO.Qa yCKOpeHBoro xo,11a cynnopta. 

ay611UWe Koneca H ceK'rOphI lleBTpOB011HO"sarpyso11Horo yetpoAetaa, JIPyrHe JiBHllt)'UUlecR :me
MeHThl H ysnw JI)'lllHJDollOro CtaBK8, HO:JltHHll, UllIOHOyKJI8AllHK8 AOJllKHhI 6i.m. orp8:1KA8Hhl 

MftllUIHlleCKHMH CBTKOH HnH KOJKyxaMH • .llonJKHa 6i.m. o6BCIIBlleHa 6nOKHpOBK8 orp8:1KAeHHH c 

DyCKOJlhIM yetpOiietBOM ~ HCKJDOlleHH!l 803MOJKHOCTH pa60Thl 118 CtaHKe, H~, lllllOHO

}'JCJI8AllHKB l!pH CHll'tOM OrpD.QeHHH. Plal'W'H ynpaanBHHll AOJllKllhI 6i:.m. culSlKeHW cl>HKca

'rOPIMH, nperuncD}'X>llUIMH caMOl!pOH380JlhHOMY BKJllOllBllHIO H BhIKJDOll8HJOO OTABJJl>llhIX 

MBX8HH3MOB CtaHKL 

OABlK.118 o6cnylKHBllOl.1'Br0 nepcoHana He AOnJKHa HMetb CB06oAHhIX 60ntll01.1'HXC11 

KOIU.IOB, HB38Ctel'HYThIX pyKaBOB, IIOllCO&, KywaKOB H t.,11. BonOChI AOnJKHhI 6i.m. aKKypaTHO 

sanpaanBllhI IIOA ronouoA y6op. H8Jllt3ll 6nH3KO HaKnOllll'l'l>Cll HBA BP81.1'110I.1'HMCJI qypaKOM 

HnH ll8A BPlllWOUIHMHCll H ABHJK~Cll aneMeHTIMH o6opyAOBaBHll. 

IlpH OTC)'KDHH Ha nytlUIJJl>BOM etaHKe CII8llH8Jll>HDr0 yetpoiietBa ~ npo'IHlitKH 3830p8 

MUt.lzy JI)'UlHm.HhIM B0:1KOM H l!pHlEHMllOA mmeiiKoA H806XOAHMO STY onep~ BhIIIOJJHllTI. 

CIIBllH8J'll>HOA ABpeBllBHOA nolIUKoA-peiiKoA AOCTUOllHOA AJDIJlhI H IIPH OTBe,QeHHOA JIHHeiiKe. 

KueropHllBCKH 38llpeUl8ftCll llHC'DITlt 06opy,11oaaHHe BO BPeMJI ero pa60Thl. CtaHOK, Ho~ c 

~OM umo&a. nym.t ynpaaneHHll, anmttpoWKacl>, JIPyroe aneKtpoo6opy,11oaaHHe 

'AOJlllUW ISi.m. 118,.118lltHO aueMJleHW. 

'. 
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6. CYldKA H COPTHPOBAHBE blDOHA 

U. BYCOKO'l'BMllBPA'f)'111Ml CYlllKA lllDOHA 

OtJw:ue cee&HWI. 0CHOBHWM cnoco6oM C)'UIICH IUDOBI 8 fl>UlepHOM llpOH3BO,m:nte 

JIBlUl9!Cll 8WCOJCOfeamepU)'Jllllll cymica B rl80BWX pom!KOBWX cyIIIHJJK8X C HCIJOllWOBIHHtlM 

a KatiecTBe arema C)'UIICH :rono'lllWX ruoa, nony11UMWX CllClll'aHHeM PllllH'DIWX BH.QOB ron

JDIBI: ~o. ~oro H ruoo6p1311oro. no BWCOK<mlMllepuypBWM peEHMaM cywu yze 

6onee 60 " BCel'O WDOBI. HCIJO.m.syeMOfO AIUI npOH3BO,llC!BI fl>aaepw pl3JDlllHoro BUlll'leHHll. 

IlpH BWCOKOHMIJepU)'JIKOA cyuIKe c. MexaBH31QHd 311'PY3JCH H BWrpyaKH WDOBI BOS

MOllDIO aa ~ym~ nr.oIIWiRX fl>aaepBWX 31BO.llOB Y.llBOHD> llpOH8BO.llC!JIO cyxoro 

WDOBI H OOBWCllDI npGH3BO.llHftJIWIOCDI 'PY.Ill 00'1!11 B 2 paaa no cplBBl!Hlm c CymKOA B napo

BWX pom!KOBWX C}'IIIHJIKIX. 

ruoawe pOJU1Xoawe C)'UDUDCH - 6onee cnolKBWe ycrpoAcma, 11ew napoawe cyuIHJJKH. 

Iloa:roMy A1U1 O!JJl,llKH, 9lCCM)'UIUIDI H pt!MOB!I m1X c:ymHJlOK rpe(iyll!Cll o6cny'1tHBllO~ 

nepcoaan 6onee awcoitoA KBlllHWHKllODL 

BlolCOKO!llMllepBWA pelKHM C)'UIICH o5ecn811HB1e! 6om.mym npoH3BO.llHftlIWIOCDI 

C}'UDU10K npH COxpaaeBHH JIWCOKOl'O lt&QllCTBI BWCyIDHBleMOl'O MUeplWla. Ka'leC!llO WDOBI 

npH CymKe o~ ero MexaHHUCKoA npoaocrwo npx pacrimellJUI a.11om. H nonepmc 

BonoKOB, COxplBeBHllM ecrec:rBeHJIOfO QBe!I JIPUec:HHltl H BWCOKHMll MeXIUIH'lec:KHMH CBOlil· 

cm&MH fl>aaepw, CKJJeHBlllMoA xa noro wnoBa. 

Ha pxc. 47 nOKaaaHI UBHCHMOC'Dt npo'lllOC'IH WDOBI H fl>aaepw or reMnepuypw arema 

cyuDCIL 

Ha rpafl>HKI BH.11110, 'l!O npo'IBOC!lt WDOBI npH CymKe .llO KOBe'IBOlil ana•llOC!JI 15 ••• 
20 %, a npo'IBOC!lt fl>aaepw Ha wno111, BWC}'IIIUHOro ,110 BJWltllOC!ll 4 •• •• 6 %, Be HllMelUlll!Cll 
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~ ::;: 80 
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~ 80 
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I I 
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\4. 

'\ \ 
160 240 !20 80 160 . 240 120 

TeHnepamypa aeeHmo C(JtJJKtJ, °C 
a I 

1uc. 41. 3oeuCUMocn CHuxtHWI npo~KOCTU wnoHG u !fiaKepw or JeMneparypw azeHra cywKu: 
a - npH plCTIVICeHHH s,110.rii. sonOKoH umou; 6 - 20 :11te - rpexc:JroliHoA 4>1Hep1>1 
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npH teMIIeparype ll'eHTI C)'lllKH B npe,11enax 80 ••• 320 ·c. IIpH cyWKe UlllOHI OT BJIIJltHoctH 

lS ••• 20 % .TIO KOHetmoA BJIIJltHoctH 6 ••• 2 % CHHlltemte npO'IHOCTH UlllOHI Hl'IHJlleTCll npH 

reMIIeparype arema cyWKH BDll.lle 180°. 
Paapa6orllHH!ole HI OCHOBe 3tHX ,IWIHhlX BhlCOKOTeMIIeparypHhle pelltHMhl C)'lllKH npe,ey· 

CMafPHBlllO:r cyWKy umoaa a raaoBhlx p!>JIHKOBhlX cyWHJIKaX npH reMIIeparype raaoB03.JzylllHOA 

CMec:H 2SO ••• 280 •c B ChlPOM K~e cyWHJIKH H 130 ••• 160 ·c B cyxoa.c KOHlle. IIpH 3THX 

ycnoaHRx wnoa BhlChlXler .110 ~JWIUloctH lS ••• 20 % B roA 11acm cyWHJIKH, r.11e reMIIeparypa 

BD1We 180 ••• 200 •c. CyWKa umolta .110 KOHellHoA sJIIJltHocrH 2 ••• 8 % ocyl!lecrsru1erCS1 s :roA 

11acrH cyWHJIKH, r.11e rea.cneparypa ae npeBD1Waer 180 •c. 
BwcyweHHhdi B raaoBblX POJIHKOBhlX CywHJ!KlUI wnoH npHl'O,tleH .tlJlil scex BH,tlOB H 

coproa 4>aaepw H3 pl8Hhlx nopo.11 ,tlpeB8CHHhl, s roa.c 'IHCJie H sKcnopmoro. Cnoco6 swcoKo

. rea.cneparypHoA cyWKH wnoaa rono'IHbIMH raa&MH s Hacrosuuee spewi: c11H:rae:rCS1 ~&H6onee 
nporpeccHBJlhlM H 3KOHOMH'llHblM. 

TOMU60 01111 Z0306blX pOllUK06blX CYWWIOK. ,Ilrul DOJIY'leHHSI rono'lllhlX raaos npH BhlCO

koreMIIeparypHoi CYWKe UlllOHI npHM8HlUOT 6eccepHHCfhl8 HJlH MaJIOCepHHCfhle BH,tlhl fOIIJIH· 

ea, 11?06&1 HCKJIIO'IHfb nonytreiule arpeccHBHhlX npo,tlyKros cropaHHR H np8,ll}'IIpe.tl Koppo-

3HID MetlJIJIH'lecKHX qacreH cywHJIOK. H3 rBep,tlhlX BH,tlOB fOIIJIHBI npe,tlDO'lfll'leJiloHO npHMeae

HHe ,tlpeBeCHoro fOIIJlHBI Pll3JIH1UlhlX BH,tlOB, H3 '1tH,tlKHX - MIJIOCepHHcn.di Maayr (ronollllhlA) H 

CJWD.leBoe Macno, H3 raaoo6pl8Hh!X - npapo.tlHh!A raa pl3JIHtDIWC Mecropo'1t.t1eHHA (Capa

roBCKoro, .llawaBCKoro H ,t1p.) H HCKYCCTBeHHhle rop1011He r&ahl (CJUIHUeBhli H ,t1p.). 
B1J1tHeAwei xapaKrepHC?HKoi TOIIJlHB& lUIJUle:rCR ero :rennorsop!Wl cnoco6Hocn., xapaK

repH3yeM8ll KOJIH'lecTBOM rennOThl, Bbl,tl8Jlil8MOA npH DOJIHOM cropaHHH 1 Kr TOllJIHBL Pl3JIH

'llllOT BhlcwyJO Q~ H llH3W}'IO Q~ pa6o'l}'JO rennOTBopH}'IO cnoco6aocn. :roIIJlHBa. Bwcw111 renno

TBOPHlll CJIOC06HOC1'b BKJIIO'llet BClO :rennory. Bbl,tl8Jllll0uzyl0Cll npH cropaHHH ronJIHBa, HH3WllH 

He YllH:rhlB&er CKPhltyX> rennory so,t111Horo napa. . 

,Ilrul npH6Jlilll(eHHhlX pac11eros 3Ha'l8HHR Q: H Q~ KJ{.Ml/Kr, .tlJlil ,tlpeBeCHoro :roIIJIHBa 

Onpe,tleJlillOT no CJI8.tl}'IO~ 4>opa.cyJI&M: 

r.11e W 0, 8 - OTHOCHTem>HIUI BJIILlltHocn. ,tlpeBecHoro ronJIHBa, %. 

W em= 100/W ( 100 + W), 

r.11e W - a6commw1 BJil'lKHOCTlo ,t1peaec11oro roIIJlHBa, %. 
HH3uwl renJIOTBOpHlll cnoco6Hocri. Q~ '1l'.H,tllOIX BH,tlOB TOIIJlHBI B nepec11e:re HI cyxoe 

ro1IJIHB0 .tlJlil rono'llloro M83yra cocrasru1e:r 9200 ••• 9800 KJ(.an/Kr, .tlJlil . CJIBHUeBoro a.cacna 

8700 KJ{.Ml/Kr. 

,Ilrul npapo,t1Horo raaa sror noKaaarem. cocr1Bru1er 8000 • • • 8SOO KJ{.Ml/HM3, cnwuesoro 

raaa 3300 ••• 3500 KJ(.aJI/HM3 (HM3 - HOpMan:i.m.Ui Ky61AeCKHH Merp llpHHJD' npH 0 ·c H 760 MM 

pr.er.). 
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llacro ruoaoe ro11JIHB0, nocrynu>IIUlll Ha npe,iinpH11THe, .IUUUl8rCll CMDID rUOB pasnwi· 

HWX Mec:TOpoE,qemdi. B 3TOM cnyqae xap1KrepHCTHKa rasa lllol,QUfCR opr~. OC)'UUIOI" 

BJllllD~ ero no,11110,llKy. 

Tpe6yewoe J:IJlll nonHoro ClltHl'IBHll 1011JIHB1 KO.JIHllflCDO B03,1zyXI q0 Onpe,!lelJlllDt no 

cne,cymugw topwyJI1M: 

,qJ111,JU>eBeCHoro rolIJIHBI Qo • 0,0596 (100 - W 0nJ Kr BOll1.'{x./Kr ronmma; 

,qJlll mwcoro 1011JIHB1 q0 • 0,00142 Q~ Kr B031J;yu/Kr ronmma; 

,qJ111rasoo6p&SHoro1011JIHBa q0 • 0,00142Q~ + 0,34 Kr B031J;yu/Kr rollJDIBL 

Ha nplKnute J:IJlll 06ecntNeHH11 noJIHOro croplBHll TOIJJDOll 8 roDKy BBOJ:IHTCll 15om.mee 

.KOJIHtleCTBO 803,llyxa 'lo J 'lleM 3TO teopemqecKH Heo6XO,l:IHMO Q()o 

OmomeHHe ll0,11118,QeHHOro 8 !OnKY KOJDl'llectBI 803JlYXI K teopeTH'llecKH *'°6XOAHMO>q 

H13h1Ble!CSI K03ii1ii1HUHeHTOM lf31ihlTKI B031J;'/XI. 

IlpH y&emAeHHH K034'4'HUH811TI H36WTKA 803,llyxa (X CllHlUetCll reMneParypl rono'llHWX 

ruo8. TeM11eparypa tono'llHWX ruo8 8 tonKe He ~oJllltlll 61a1t1> Bhlllle 1000 ••• 1100 •c ,qJ111 

coxplHeHHR 8H}'TPeHHeH tytepoBKH tonKH, HO He llHllte 750 •c J:IJlll 06ecne11eHHR nonHoro 

croplBHll ro11JJHBa. 3m teMDeparypllhle ycnoBHH B!ol,llepllUIBllD!Cft npH ClltHl'IBHH ronmma c 

K03ii1ii1HUHeHTOM H36WTKA 803~XI Q'. = 1,8 ••• 2,5. 
)l(udKoe roMueo. 0CHOBHhlM ~OM '1(H,llK0f0 TOIIJIHBI J:IJlll cymKH WllOHI HBJllllO!Cll 

!ODO'llllhle M&Sy!bl (tff)l(eJihle OC!ITKH nepepa60TKH Heiiim): 20; 40; 60; 80; 100; 200; tnOTCKHfi 

M&Syt~5. 

XapaKrepucruKu ronoqH&IX M43yroe 
20 40 60 110 100 200 ~5 

Y CJIOBHll!i BR3-

Koen., 0 BY, 
npH :reMnep&· 

rype 50 ·c . . . . "' 20 20 ••• 40 -40 ••• 60 60 ••• 80 80 ••• 100 100 ••• 200 5 

TeMI1eparypa 
BCDhllllKH, ·c. 
He HHJ1te ••••• 80 100 110 120 125 140 80 

Tewneparypa 
31C!WBIHHR, 

•c, He Bhlllle • • +5 +10 +15 +20 +25 +36 -5 

KIK noKasan OI!hlt Hcnom.ao88HHll wasyta 8 KaUCTBe ronmma J:IJlll cyuDCH wnosa, 

HIH6onee npHeMneMJ.i MIPKH M&Sytl 20, 40 H 60. IlpH ClltHl'IBHH 3THX MIPOK M&Sytl y,llleTCff 

~ec:TBHTb noJIHoe cropaHHe H nonyqeHHe ~eHllWX rono'llHWX ruo8. 

0.llHOH H3 OCH08HhlX 3KCilJI}'IZIUHOHHhlX XlplKTepHCTHK M&Sytl llllJillefCSI B.113KC>Cn., 

xaplKtePH3YJDl.!Ulll cteneJU. teKyqecm '1tH,llKOro ronmma. B.113Kocn. HaMepHe!Cll BHCK03HMer

pow. MapKa M83Y!I 0603Hl'll8etcll uHiiiPIMH 20; 40; 60; 80; 100 H 200, Koropwe o603Hl'llllDT B.113· 
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Koen. B YCJIOBBWX rpB,lzycax 0BY. HaH6on~ B.113Koro Mll3Y'1'8 ,118HHOA M8PKH npH iewneparype 

so ·c. 
no B.113KOCTH Mll3Y'l'OB BW6Mp810r·cnoco6 Xp8HeHWI, rp8HCilopmpoB8HHSI H ClltHl'aHHft. npH 

ysenH'leHHH B.113KOCTH Mll3Y'1'8 yxy.i1W8e!Cll npoQecc pacnwmm8HHH Mll3Y'1'8 B il>opcyH1C8X H 

YMeHhlllaerc:R nom1ora ero crop8HHH B roruce. Pei<:OMeBJ1YeMU B.113Kocn. Mll3Y'l'a n~ il>op

cymcoA S ••• 7 "BY. 

B.113Kocn. MUyra r8I01Ce 38BHCH'? or rea.cneparypw, CJie.llosarem.Ho, OHa M()Jl(er 6wn. fMeHb· 

mesa nyreM ero no.iiorpesa. lhute npHBO.i:PlfCll pei<:OMeffAYeMU reMneparypa M83Y'1'8 n~ 

ii>opc:ym<aMH. 

MapKa MUyra • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 20 40 60 80 
TeMIIeparypa MUY'l'B nepe.1X ii>opcyHKaMH, ·c . . . . . . . . . . . . . 80 86 94 98 

100 
102 

200 
112 

Tmmeparypa BCllblIID(H Oilpe.lleJlller cnoco6Hocn. Mll3Y'1'8 BocnnaMewm.cR npH conpHKOC

HOBeHHH c nnaMeHeM. no npBBHJillM rexHHJCH 6eaonacHOCf11 MaKCHMaJD,HO .iionyC'rHM811 rmme

parypa no.iiorpesa Mll3Y'1'8 B ori<:phlrLIX eMKocrHx AOJDIUl8 6wn. Mem.me reMneparypw BCllhllll· 

. KH npHMepHO Ha 10 ·c. 
no co.iiepllWIHIO cepw pll3JIH1WDr rpH rpynm.i Muyros: ManocepHHcn.ie (co.iiep:itt8HHe cepw 

He 6onee 0,5 %); cepHHcn.ie (co.iiep:itt8HHe cepw 0,5 ••• 1 %) H swcoi<:ocepHHcn.ie (co,nep'1t8HHe 

cepw 1 ••• 3,S %). npH ClltHl'BHHH cepHHC'lhlX M83Y'l'OB o6puye!Cll cepHHcn.iii ru SO:z, i<:oropwii 

B npHcyterBHH BnarH npespauiaerc:H B cepllHCryJO KHCJIOry H~03> BLl8LIB810teyl) pupymeHHe 

3JlllMeHrOB cymKH H HllMeHllllteyl) QBer Bn8'1tHOro IIIDOH8. noaroMY AnH CymKH IIIDOH8 peKO

MllH,JlyercH Hcnom.aosari. rom.Jto ManocepllHC'?hlii Mll3Y'l'· 
I'asoo6pa:moe roMueo. H8H6onee y,11o6HL1M H sil>ciJeKrHBHLIM ronnHBOM AnH ruoBWX 

ponHKOBLIX C}'UIHJIOK .llBJllllOtCll rop1011He r83:&1: npHpollllLIA, CJJaHQeswii, CMeuwuu.di. 

,llrul ClltHl'aHHft ropJO'IHX ruos rpe6ye!Cll ronKa 6onee npocroA KOHCrp}'JCWIH, aonee KOM· 

naKmaH. npoQecc ropeHHJI ronmma nerKo perynMpyefCll, cra6HneH, B03M0'1tHO asroM8DAeC

i<:oe perynMpOB8HHe ropeHHJI. Tono'IHble r83:&1 noJI}"WOl'CH 'IHcn.iMH, 6ea MeX8HH'leCKHX npHMe

ceA. 
Bee npHpoAHh!e, · HCKyccrBeHHLle H CMew8HHLle r83:&1 6ecQBerHL1, npffPOAHh!e r83:&1 He 

HMeJOr aanaxa. 

Xapar.:repucrurca npupo"H020 zasa ptJMU'IHWX MecropOJK&Huil u CJ11JH14eeozo zasa 

.nawllSCKllH llle6&JIHHCKHH EmuwCKHii 
TennomopHaH 
cnoco6Hcicrb, 
K.Ka11/m.c3 • • • • • 8500 
Y .iiem.llLIA sec, 
Kr/HM3 • • • • • • • 0, 73 

8470 

0,79 

8560 

0,76 
YxtHHCKHii 

TennorsopHaff cnoco6Hocn., ~an/HM3 • • 7950 
Y Aen1>11L1A sec, 1tr/HM.~ • • • • • • • • • • • • • o, 73 
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Kyp,llHMCKHA CTaaponom.cKHli 

8040 

0,76 
Cn.u111eai.IH 

3300 
0,94 

8490 

0,73 



I'aJoewe po11u1<oeb1e cywU111<u, 

we ycrpoucrea, npuHqun oei1creU11. 

H&H6onee p1cnpocrp1He111 raaoslll 

pOJDIKOBlll C)'lllHJIKI CHCTeMW 

UHHH~-7. 

CHCTeMB UHHH~-7 npHMeHR

ercs npH ,IUIHHe cyWHJJoK ,110 16 M. no 

uoii cxwe p160twr nepese,11eHHWe c 

n1posoro 06orpes1 HI o6orpes 

rono'IHJ>IMH raa&MH cyWHJJKH CYP-4, 

"B.11prCHJU1" H ,11p., 1 raJOKe cyWHJJKH 

CPr-25 (s Hacro~ee speM.11 He Bbl

nyCKwrcs). CPr-2SM. IlpH~1-

.llhHlll cxw1 ·cywHnKH UHHH~-7 

noK131HI HI PHC. 48. 
AreHTOM cyWKH B raaoBblX po

nHKOBblX cyWHnKax lUIJI.lilOTC.li TO

no'IHble raabl, nony1U1eMble B K&Mepe 

ropeHH.11 ronicH 1 CJKHr&HHeM paanwi

Horo BH,118 TOnnHBI (.QPeBecHOrO, 

Maayr1, npHpo.QHoro raa1). Jlrul 
KIJIC,llOro BH,QI TOnnHBI npHMeHReTCS 

TOnKI COOTBeTCTBYJO~eH KOHCTpyK

UHH· B&JKHeiiWHM YCJIOBHeM Kllle

CTBeHHOH CyWKH .liBJUleTCS HCDOJib30-

B8HHe o6ea,QblMJleHHhlX rono'lliblX 

raaos. 0Ho ,11ocrHr1ercs npH o6ecne

'leHHH reMnep1rypbl raaos HI swxo,11e 

H3 TOnKH (K&Mepbl ropeHH.li Ml3yr

HOH TODKH H HI npHpO,QHOM raae) 

750 ••• 900 ·c. 
Tono'IHh!e rl3bl H3 TOnKH 1 

noccyn110r B CMecHrem.H}'lO Kl-

Mepy 2. 3ra K&Mepa npH HCDO.llh30• ¢ ___ --1 

BIHHH ,QpeBecHoro TOMHBB H&XO· 

,QHTCS 38 TOnKOH, npH HCDO.llh30BIHHH 

Maayra HnH npHpO.QHoro r83a - B 

KOH~e CIMOH TOnKH. 

B CMeCHTe.llhHOH KBMepe 2 TO· 

no'IHh!e r83bl reMneparypoii 750 • • • 
900 •c cMewHBBIOrc.11 c ylKe orpa· 
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60t8.8111HMH s cyWHJIKe ruaMH teMIIepatypoii 140 ••• 160 •c, peuit~KYJIHPytOIIUIMH no 

ruoxo.izy B03Bpa:ra 3. B pe:iym.:rate 06puyew1 pa6o'Wl ruos03.tzyWHllll CMecb 38,QllHHOH r8Mne

paryphl. KOJIH'leC?BO fll30B03.tzyWHOH CM~, B03BPllllUleMOH Ha J>8W!PKYJIJUUOO B CMecHteJll,

H)'IO Kwepy 2, peryJIHpyewl WH6epoM 10 Ha fll30XO,Qe B03Bpa:ra 3 H WH6epOM H8 BeHrHJifl?Ope 

8, OTBO,lllUUeM H3 cyWHJIKH orpa60tasWHe rll3hl. B cyWHJIKaX CPf-25 H CPf-25M 910 peryJIHpO

BllHHe OCYLIU!C?BJUle?Cll 8B?OMa?Ht1ecKH. 

H3 CMecHtem.HOH KaMepbl 2 f830B03.tzyWHllll CMecb teMneparypoii 260 ••• 280 ·c nO,QaetcJI 

,QhlMOCOCOM 'lepe3 arperar B?OPH'IHOH fll300'1HC?KH - JKaJII03HHm.Ui HCKpOracHrem. 4 c lUIKJIO

HBMH no fll30XO.tzy no,Qa'IH 6 B CblpOH KOH~ cyWHJIKH 7. IIpH HC00m.30BllHHH B Kat1ecrBe 

ronJIHBa Mll3y:ra HJIH npHpo.QHoro r 1138 oma.Qaer Heo6xo.QHMocn. B ycraHOBKe xamosHiiHoro 

HCKporaCHreJUI H fll3bl H3 CMecHteJll>HOH KllMephl nona.QlllOT npllMO B ,Qh!MOCOC no.11a'DI. 

fll30B03.tzyWHllll CMecb OT ChlPOfO KOHIUI cywHJIKH nepweiuaerCll no BCeM 3?8JKllM cyWHJI

KH no HanpaBJleHIUO Kee cyxoM}' Komzy. IIpH 3?0M TeM.i.t.'Parypa fll30B03.tzyWHOH CMecH. CHH

Jltaewl no .QJIHHe cyWHJIKH or 260 ••• 280 •c .110 140 ••• 160 •c. Hs cyxoro KOHIUI CYWHJIKH 

orpa6oraBWllll f830B03.tzyWHllll CMecb O?C8Ch1Baewl t1epe3 60KOBble WKa¢>bl BeHrHJUl?OPOM 8. 

'lacn. orpa6orasWHX rasoB Bb16p8Cb1BaeICH B a?Moc¢>epy qepes rpy6y Bb16poca 9, a ,Qpyrllll qacn. 

no rasoxo.izy B03Bpa:ra3 Hanpasru1erCJ1 Ha pe1.U1pKymuuuo s CMecHtem.HytO KllMepy 2. 

Tpe6yw11H 1wneparypa r830B03.ll}'WHOH CMec11 260 ••• 280 •c ofiecnet1HBaerCJ1 3a ct1er 

CMewHBllHHll ii CMecHtem.Hoii KBMepe orpa6oraswHX r830B reMIIeparypoil 140 ••• 160 •c c 

ronotlHhlMH ruaMH reMIIeparypoii 750 ••• 900 •c, a He np11r0Ka xono.QHoro B03.QYXB qepea 

ronKy. IIpH HOPM8m.HhlX ycnOBWIX KOJIHQecTBO r830B, B03Bp81.QaeMhlx H8 PeuHPKYJUILll!JO B 

CMecHTeJD.H)'IO KBMepy, ,QOnJKHO COC?8BJUl1'h 65 ••• 70 % OT o6mero KOnHQecTB8 f830B, Y.Q8JUle

MblX H3 CywHJUCH, 
lllnoH oxn8Jlt.QaetCll s KaMepe 11 • Bos.eyx .QJUI oxn8JK.QeHWI !WlOHa 38C8CblBBetCll qepes 

rpy6y 14 BeHrHJill?OpoM 12 H nO,QaeTCll t1epe3 6oKOBble WKaii>bl B KllMepy. Orpa6or8BWHH 

B03.ll}'X y.11aJU1ew1 BeH1'HJUITOpoM 13 qepea rpy6y 15 s aTMoc¢>epy. B 3HMHHX ycnOBWIX t1epes 

rpy6y 14 38C8CblBaetCll CMecb xono.QHoro c TeruiblM B03.tzyXOM 113 noMemeHWI • .Ilml sroil l.lenH B 

rpy6el4 ycrpaHBaewl JllOK c WH6epoM ,QJUI peryJIHpOBllHHll. 

KoH?pom. 38 :rwneparypoH B cywHJIKe ocymecrBJUletCll no .11am.HO.QeHcrByt01UHM rep

MOMerpw Ha npH60pHOM IUHTe B rono'IHOM noMememm H y cywHJIKH H8 cropoHe BblfPY3KH. 

llonoJIHHTem.HbiH KOHrpOm. TeMIIeparypbl MOlKer ocymecrBJUll'hCll no KOHTpOJlhHhlM PfYTBhlM 

repMOMerpllM B 60KOBblX WKa¢>ax cywHJIKH. PBBHOMepHOCTh cywKH wnoH8 no 3T8JK8M cywHn

KH perynHpyerCll nosopoTHhlMH 3KpaHllMH B 60KOBblX WKait>ax nO,QB'IH r830B B cywHJIKy. 

06mee KOJIH'lec?BO nO,Q8B8eMOH B cywHJIKy r830B03.QywHOH CMecH peryJIHpyerCH w116epoM, 

BMOHTHPOBllHHhlM B ,QblMOCoce 5. 

B nepHO,Q pactonKH TOnKH HnH OCTaHOBKH cywHnKH, KOr,Qa Tono'IHhle f83bl He 00,QlllOICll B 

cyWHJ1Ky, orKpblBaetCll KJiaIIaH 17, H r83bl HanpasruuotCll qepea pacrono'IH)'IO rpy6y 16 B 

a?Moc¢>epy. 

3arpy3Ka 1Wl0H8 B po.llllKOBhle cywHnKH ocymecrBJUleTCll THneJD.HhlMH HJIH JIH¢>TOBhlMH 

MexaHH3MaMH sarpy3KH c no,lfLeMHhlX cTonos. P83rpy3Ka cyxoro wnoHa H3 cywHnoK ocymec:r

BJUlerCll :rlllOKe c noMOIUl>IO MeXaHH3MOB. 
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KoMIIOHOBKY rooo11Horo H BeHTHJIBWiOHHoro o6opy,qos8.HH!I ocy1Uec:TBruuor Ha KUCJ:IOM 

38BO,Qe, HCXO,QR: H3 MecTHhlX ycnomm c yqeroM npOTHBOOOJK&pHblX, CllHHT&pHO-rexHH1,lecKHX H 

,qpyrHX rpe6os&HHii. 06bl'IHO ronKy 1, HCKporacHreJlh 4, ,llhlMOC<>Chr5 H 8 ycr&H&BJIHB&IOr s 

cn~ara.HOM (rooOIUIOM) nOMlll!leHHH HJIH HI OTKpb!?OM B03,Qyxe 00,Q H&BecOM 31 Ope.QenaMH 

OCHOBHoro uexa. 

PacnOJIOJKeHHe r830XO,QOB 00,Q&'IH 6 H B03Bpara 3 MOJKer 6hl1'b p&3JIH1UlblM. f113&1 Moryr 

00,QllB&1'&CSI K cylllHJIICe .sepXHHM, MeTllJIJlHq~. r830XO,QOM H OrcacblB&?J.Cll HHlll'.HHM, 

KHpIIH1DlhlM, H Hao6opor. MOJKHo r&KJKe OCYl!lec:TBrum. oo.Qaqy ruos H HX y,QIJleHHe r~nwto 
BePXHHMH HJIH ?Om.KO HHJKHHMH r830XO,QllMH. 

Jlrul KllJIC,IIOH CYlllHJIICH YCr&HIBJIHB&IO? O,Qlly ronKy. JlyQUIHe ycnoBHll cyWKH (perynHpo

"s&HHe peJKHMa) 06ecne11HB1JO?Cll OpH o6cnyJKHB&HHH KllJIC,IIOH cylllHJIKH C8MOCTORr8JlbHOH 

ronKOH, a He H3 061Uero 6oposa. 

IlpH HCOOJil>30B&HHJt s Kaqec:TBe ronJIHBa M&3yra HJIH npHpo,t111oro r&31 p83Mep1a1 scero 

KOMIIJieKCI o6opy.QOBIHHll 3H&'IHreJlhHO YMeHl>llllJO?Cll. lb KOMIIJieKra o6opy.QOBIHIUI HCKJDO

'llerCH HCKpor&CHrem.. B 3?0M cny>iae ronK& H BeH'fHJlllUHOHHoe o6opy,qos&HHe Moryr p13MecrH· 

n.Cll B cneUH&m.HOH ranepee H&,Q cyWHJIKOH. 

Ilo cHcreMe UHHHlll·l l pa6or&JOr ruoB1a1e poJIHKoBble cylllHJIICH CPf-50, CPf-50·2 H 

CPr ·50·3 H y,QJIHHeHHble poJIHKOBble CYlllHJIICH (,QJIHHOH 6onee 16 M), nepese,qeHHble c oaposoro 

o6orpesa Ha o6orpes rooo'lllh!MH r&31MH. Ha pHc. 49 noK1131Ha cyWHJIK& CHcreMhl UHHHlll·ll, 

pa6or&10IIUlll HI TOOO'IHblX r&31X, nonyqaeMb!X or CJKHr&HHll .QpesecHOrO ronnHBa. 

Ha HeKO?OpblX cii&HepHblX 31BO,QIX KOMIIOHOBK& scero KOMilJieKCI cylllHJIICH MOlltet 

HecKOJlhKO O?JIH'l&?J.Cll or npHBe.QeHHOH HI PHC. 49. IlpH npHMeHemm B K&qectse' ronJIHBa 

M&3yra H opHpo,t111oro r&31 llt&JU03HHHble HCKporacH?erut c UHKnOHWH He ycr&H&BJIHB&JOrCH. 

KpoMe roro, Ha cywMKaX CPf·50·2 H CPf-50·3 y,qaneHHe r83os OCflUecTBruierCH .QB}'MJI seH· 

mruirop&MH. B aroM cny111e qactb orpa6oraswHX r83os no,qaerCH H& peUffPKYruntHIO B CMeCH· 

reJlhHy!O K&Mepy 0,QHHM BeHTHJUnOpoM, OCT&BWllHCll 'llCTb Bb16p11CbIB&erCl'I ,qpyrHM BeHTHJUI• 

ropOM B &TMoc4Jepy. Moryr 6bln. lll!le He3H&'IHreJlhHble OTJIH'IHll B pacnonOEeHHH r830XO,QOB, 

ycr&HosKe WH6epos. O,t111&KO npHHUHII .QeffcrsHH CHCTeMbl UHHHlll-11 coxp&HJ1erCH. 

Tono'IHble rll3hl oony11&10rCH s K&Mepax ropeHIDI ronoK I. KoHCTpYKUWI roooK o6ecne

'IHB&er noJIHoe crop&HHe ronJIHBa H nony11eHHe o6e3.,QblMJleHHhlX rooo'IHblX r&30s. 

H3 roooK I ronoQHble rll3hl oocryn&JOr s CMecHreJ!hH}'IO K&Mepy 6, pacnonoEeHH}'lO npH 

CJKHr&HHH .QpesecHOro TOOJIHBI' 3a TOOK&MH, npH CJKHr&HHH M83yra HJIH npMpO,nHOro r&31 

Henocpe.QCTBeHHO B ronKe. ,llrui oonyqeHHH p4tioqej;j r&30B03.QYUIHOH CMecH 3&,Q&HHOii TeMnepa· 

ryp1a1 B CMeCHreJ!hHYJO K&Mepy no r83oxo,qy sosspara 8 3a c11er p83peEeHIDI, C03.QIB&eMoro 

seimuurropoM, ooetyn&JOr r&KJKe orpa6orasWHe s cywHJIKe/5 rll3hl. TeM11eparypa r83tB03· 

.QYUIHOH CMecH B CMeCHreJ!hHOH K8Mepe peryJIHpyerCH npH ycr&HOBHBWeMCll nponecce rope.'IHll 

. B ronKe KOJIH'lecTBOM B03BP&llUleMlalX B Hee orpa6or&BWHX r830B c llOMO!UblO WH6epos 3 H 7. 

lb CMecHreJ!hHOii K&Mep1a1 r&30B03.QYWHBH r.Mea. reMneparypoii 250 ••• 280 •c 3ac&CblB•· 

erCH BeHTHJUITOPIMH qepe3 lK&Jll03HHHble HCKporacHreJIH 4 c UHKnOH&MH H H&rHeraerCH B cy· 

WHnKy 15 no r830XO,Q8M 9H10 sepXHHM nonepe'IHblM r830XO,Q8M 11 H 12 H 60KOBblM WK&cii&M 
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Puc. 49. Cywunr<a CUCTe.Mbl UHHH~ll 



13 H 14. Ha 60KOBJ.IX WKa4ios 13 r830B03;tl}'WHllll CMeclo, noll8,IUIH B C}'llIHJIKy, H8Dp8BJUlerCff K 

ee wpouy Komzy HaBCtpeqy ABHJ!CeHHIO wnom, a ~a 6oKOBhlX WKa4Jos 14 - K cyxouy KOmzy 

C}'1IIKJIKH no xo;izy ABHJICeHWI wnoHa. 

C cyxoro H CJ.Iporo KOH110B cymHJIKH orpa60TllB1llllll r830B03;tzyWHllll CMeci. qepe3 60Kos1o1e 

WKa4i1o1 27 H 16 nocrynaer s c6opm.til: r83oxo;q 17, pacnono'1CeHHhlii no;q cylllHJIKoif. H3 sroro 

r830XO;Q8 Q8CTh orpa6orllBilJHX r830B c wporo KOH118 CywHJIKH OTCllChlBBerCff BeHTHrulTOpOM 18 

no r830xo;izy 19 H s1o16pllChlBaerCH B aTMoc4Jepy qepes-rpy6y 20, a H3 cyxoro Ko1111a no r83oxo;izy 

B03Bpara 8 OTCllChlB8IOiCSI BeHTHrulTOp8MH 5 Ha P~PKYJlllllHIO B CMecHrem.H}'IO K8Mepy. 

Komiqecreo r830B, e1o16paChlllaeMJ.Ix B arMoc4Jepy, perynHpyerCH WH6epoM 21 B r83oxo

;qel9. 

Oxn~eHHe wnom ocyiuecrsru1erCH s nocne;QHHX ABYX CeKUHSIX cymHJIKH. Bos;izyx AJUI 

Oxna'1C;QeHWI 3acaCJ.IBaerCff Qepe3 rpy6y 22 BeHTHJUlrOp8MH 23 H no;qaerCH Q8Pe3 60KOBOH WKa4i 

24 B KaMepy. Orry;qa orpa6orllBillHH B03;tl}'X y;qaru1erCH '18Pe3 60KOBOH WKB4i 25 H rpy6y 26 B 

BTMOC4Jepy. 

KoHrpOm. 38 reMneparypoif B cyWHJJKe OCYJ:UecrBrulerCff no ;Q8m.HO;qeifcrB}'IOIUHM repMO

Meip8M B r830XO;Q8X no;qa'IH 9H10, ra30xo;11e B03Bpara 8 H rpy6e 20. TepMOMeiplol ycraHaBnH

B8IOTCff HI npH6opHOM IUHT8 B rono'IHOM nOM8IUeHHH H y cyWHJIKH H8 cropoHe BJ.Irpy3KH. 

JionoJJHH'leJil>HJ.Iif KOHTPOJII> reMIIeparyp1o1 ocyiuecrsru1erCH no pryTHJ.IM na6oparopHblM rep

MOMeipaM B 60KOBJ.IX WKa4iax 13 H 14. P8BHOMepHllll CYJIIK8 no 3?8'1C8M cymHJIKH o6ecne'IH

BaerCH c nOMOIUblO nosoporHWC 3Kp8HOB B 6oKOBJ.IX WKa4iax 13 H 14. KonH'lecrBO r830B03;Qym

HOH CMecH, no;Q8BaeMOH B cropoHy CJ.Iporo H cyxoro KO~ CywHJIKH, perynHpyerCff UIH6e

p8MH y ;QJ.IMOCOC8 5. 

B nepHO;Q pacronKH ronoK H OCT8HOBKH cymHJIKH Ha HenpO;QOJVKHrem.Hoe Bpewl r830-

B03;tzyWHllll CMeclo B cywHnKy He no;qaerCH. B 3TOM cnyqae OTKPJ.188IOT KJWlaHJ.1 B pacrono'IHJ.IX 

rpy6ax 2, H rono'IHJ.le r83J.I BJ.I6plChlll8IOTCff a aTMoc4Jepy. IlpH sroM UIH6ep1o1, ycraHOBneHHhle 

Mexc.tl}' ronKaMH H CMecHrem.HOH KaMepoif, 38KplolB8IOI. 

MexaHH3ffPOB8HHllll 3arp¥3KB cyUIHnKH npoH3BOAHTCff c _ABYX no,[l'&eMHHKOB. B1o1rpy3Ka 

cyxoro WDOHI H3 cyWHJIKH OCYJ:UecrBrulerCff p83rpy30'IHJ.IM M8X8HH3MOM. 

061UHH BHA cywHnKH CPr-25M, pa60T110IUeH r8K'1Ce no cxeMe UHHHll>-7, noK838H 

Ha pHC. 50, a. 
CymHnKa pa6oqeil: ;QnHHOH 16,2 M COCTOHI H3 rulTH~8TH c~ ;QnHHOH no 1080 MM 

K~: TP~l'& c~ CymKH H ;qse CeKIIHH oxn~eHWI. CeKIIHH oxn8'1C;QeHWI OT;Qe

neHJ.I or cyUIHm.HOH Q8CTH rennoH30nHPOB8HHJ.IMH IUHTBMH. i..lHpKyJlffllHll B03;tl}'X8 ;QJUI 

oxnuc.t18HIUI wnOHa ocyiuecrsru1erCH ABYMff oceBJ.IMH BeHTHrul?OpBMH, H3 KOTOplolX O;QHH 

HarHeraer xonoAHJ.Iif s03;tzyx H3 arMoc4Jep1o1 s KaMepy Oxna'1C;lleHW1, a sropoif e1o16p8CJ.laaer 

orpa6orasl1IHH B03A}'X B 8TMOC4Jepy. JlBHJ1CeHHe B03;tl}'X8 B K8Mepe nonepe11Hoe. IlpH TaKOH 

CHCTeMe Oxna'1CAeHWI o6ecneQHBaerCH Ha;Q8'1Clloe p83;qeneHHe KaMep1o1 oxn8'1C;lleHW1 H cywHm.· 

HOii Q8CTH H o6ecn8QHBaerc:H 6<Snee HHTeHCHBHoe Oxna'1C;lleHHe wnom. 

CymHnKa CPf·2SM OCHaIUeHa BOCeM&IO st8'1C8MH BP8IUllOIUHXCH napHWC ponHKos. Ha 

PHC. 50, 6 nOK838H8 pOnHKOBllll CHCTeMa cyWHnKH CPr-25M. 
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B poJIHKoBOA CHCTeMe C}'IlllUDCH CPr-25M npHMeaem.i CIIeLIH&m.Bhle 6eccenaparopBhle 

fiOJ:IWJIIIHHKH Ill HH.lltHHX BWUUIJC pOJIHKIX, pa6orBIOtnHX 6e3 CMl3KH. BepXHldt poJIHK Bpa

~ B 'l}'l"}'HHOA BiyJJKe. icopnyCbl HWKHHX H BepXHHX fiOAUIHilHHKOB ycrlHIBJIHBBIOTCll B 

lllnplBJIRIDI.tgfX nO,J:IBecKIX. TIKall KOHcrpy~ fi03BOJUler nerKO BhUIHMlrb poJIHKH, QTO 

3111'D11'8111tHO o6nenaer 06cnyJiam1HHe cyUIHJIKH npH ee 3KcnnyarimHH. 

Bp~eHHe pOJDIKOB ocyuu!CTBJillerCll or npHBo.mi cyUIHJIKH: HWKHHe ponHKH KIJK,llOro 

3TUtl npHBO,nllTCll BO Bpll!U!HHe ~. BepXHHe - or HWKHHX pO.JIHKOB qep93 Wec:TepJDI. 

HaTlllltelDle ueneA npHBOJUI llHlKJIHX poJIHKOB ocyruecrBJU1erCll HITIDKHOH KonoHKOH c rpy31MH, 

14-

a 
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llODO.lllllO~ IBl'OMADNeCKH BW6Mpm. cna6HH)' UmeH !IpH HX Y.tUDIH811HH B peaym.ran 

Jlll'pua. 
HaweueHHe CKopocm 11epeweiueHHS1 lllllOHI (BpeMeHH C)'WKH) 6eccryIIeJNarOe • .Ilml 

JIHKBH,IUIUHH 311'0PllHIUI lllllOHI !IpH 3BnOMIX C}'UIHJIK8 CHa6:ateua CHcreMOA lllporymemut. 

C)'IIIHJDOl CPf·2SM OCRl!qeHl.I 1'HIJem.HWMH MexaJDL\IMllMH aarpy3KH IlCPf·lO. 

3arpy3Ka C}'UIHJIICH JipOH3BOJIHtCll cne,tzyJOIUHM o6puoM. CrollW cwporo lllllOHI 110,QU>ICll 

HI 1llm4>opMW fll,lQIOJIO,IXloeMJIJIKOB, KotOphle olieclletDmuor IJOCl'OJIJIJDadi ypoBeHI> CtOll lllllOBa 

omocmem.HO JipHeMH&IX pom!KOB MexaHH3Mll 311'py3KH. Co cro11 JDlcthl lllllOBa llOAllJ02'Cll B 

!IpHeMHble POJIHICH B ror MOMellt, KOf.118 BepXIDdi POJDIK llO.llHJD'. IlpH OilyCKaHHH BepXHero 

polDIK8 JlHCthl llllIOBa llOJl)"WPt .!IBIUlteHHe H nmenew·pwipe,Qeranenew 11ocne.110Barem.ao 

BaJip8BJUW2'Cll 110 arUtaM aarpyaolUIOA ara:atepKH H .11&nee B C}'WHJIKY. 

Puc. 50. I'O!oellSI po.nuKoellSI cywwiKa 
CPI'·:JSM: 
a - cxewa pa6otw; l - Kopnyc cywHJIKH; 
2 - ponHKO!llA CHCteMa; J - !leHfHJllUlllOHHIJI 

YCtlHOBKI DO,lllQH ruo!I; 4 - BeJl'fHJllUlllOH

HIH YCtlHOBKI OtCOCI ruos; 5 - tonK&; 6- na• 

porywmem.; 7 - nym.t ynpasneH>U1; 8 - :ota· 

ruosldim.rA HCKporacmem.; 9 - selltHJUltop 
OXJWK,Q9HHR; l 0 - npH!IO,Q ponHKos; 11 - Mii" 

XIHHSM swrpySKH; 12 - paetODO'IHIA tpy6a; 
13 - tpy6a oxn&JK.QeHHR; 14 - Mex&HHSM 

aarpySKH; 15 - rH.Qpon0,111.eMHHK; 16 - 11Hea
MOyicna,t1'lHK; 6 - poJIHKOBaft CHCteM& 

r .I 

f 
·/ 
I· 
·I 
/· 
·I 
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i 
·1 I . . , 
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CymHJllCll CPr-2SM OCBllQllmCH M8JIHIIYlUllOplMH 31l'pyaKH WIJOH8, pa3palioTUIBWMH 

lilIO •ttayqti>umpow•. Mammyrunop IBTOMUH1HICICH, 6e3 yq&crlUl pa60'lel'O, llOAIBf JlHCtbl 

llll:IOHa co CTOnw s coomercmym~ pH'IMe B npHeMHWe pOJIHKH wex&HH3M& 31l'Pf31CH. B now 

c:nyqae sa 31l'PY3Ke wnoa .11ocraotU10 o.tXHoro pa6011ero, KOrOpwi sa6Jil)Jlle1' H pa6oroft 

wammyJI11Topa H o6ecnewmaer 31rPY3KY cwpWM wnoHow. IlpH paliore pqow .llBYX C}'llIHIJOK, 

o6opy,ll0.BllHHHX M8HHIIy.IUUOplMH, HX 381'PY3K8 MOJlteT npoH3BOJIHl'bCll OJIHHM pa6o-

'IDIM. 

Bhll'pyuca cyuIHJIKH OCYIIU!CTBJillercR paarpyso11HWM wexaHH3Mow Ilp CPr-10 c nseswo

)'KJll.WUIKOM. Paarpyao'IHoe yetpoiic:TBo npHllHMleT co scex s:rlllteii cyUJHJIKH JIHc:n.i wnoHa H 

nOJ189% HX B nHeBMO)'JtJil,q1'HK, KO%Ophlii 8B'lOM8fH1'ecKH fKJUl,QWBleT JIHC'lhl lllllOHI HI 

Do~ CTOJL no wepe saIJOnHeHHll .llBYX eton cyxoro wnoHa eton onyCKaerCll, BKJDDuetCH 

IIpHB0.11 pOJIHKOB H C%011bl nepew~ Bl Bll'OHerKH HJlH pOJIHKOBhlii KOBBeHep, llOJllllOuusH 

HX H8 COpmp<>BIHHe. 

C)'IllHJIKa CPf·2SM csa6:.:esa CHC%eMOii uroMUH11eCKoro perynHpoBIHHJI teMDeparyphl 

rasoB03,11yWHoii CMeCH. Anowa?H11ecKoe peryJIHpoBIHHe tet.meparyp111 o6ecDe1'JIB8elCJI yeta· 

HOBKoii perynHpOBO'IHOl'O WH6epa peullpKYJillllHH 0%p860%1BWHX rasos (CM. cxewy CyunmKH 

UHHH~·7) B coomercmymuiee nonOJ1teHHe. YnpasneHHe perynHpoBO'lllhlM IIIH6epow OCfllUt" 

C?BJille?Cll c DOMOUIWO KonOHKH ~aHQHOHHoro ynpasneHHll K.llY (HcnoJlBH'leJlhJIWii sne

wes:r), repwonapw (.118'AHK) H nOftDIUHowe:rpa (ynplBJillJOuudi snewem). IlonoXteHHe WH6epa 

Onpe,JleJllie?Cft no }'ICll3nemo nonoXteHHll, ycr&Hosnemrowy Ha rnasHow nym.re ynpuneHHll. 

3111IHC1o :rea.meparyphl IIpOHDOJIHTCli H8 Kpyrosym JIHll'PIMMY noreHUHOMetpOM. 

C)'IllHJIKa CHa6zesa r&KXte CHeteMoii uapHiiHoii CHrH8JIH38UHH. IlpH 3anowax c nym.ra 

ynpasneHHll (Ha cropoHe Bhll'py31CH) woXter 6i.m. yet&HOBneH sneKrpOJIBHl'&rem. JlhlMOCOCI 

ll0.1181111 r830B03J1YUIHOft CMflCH B cymHJJKy. 

Cy Ill H n K 8 C pr• 5 0 • 2 DO KOHCTpyK?HBHOMf BhlDOJIHellHJO pOJIHKOBOH CHC'leMhl H 

o4>opMJJe111DD 0%.119JDoHblX CelC1'Hi 8H8JJOl'H'llla cyuIHJDCe CPr -2SM. OtJIH1'le?Cll or Hee o6~ 

JlllllllOH ~ cylDKH! 20 ceKUHi BMecTO 13. 

llHpicyruuuur rlL'IOs B noli cyununc:e ~ecmnesa no cxewe UHHH~ll: r830B03JIYUUWI 

cweci. no,Jl8erCll B c:pe,tllllDIO aosy cyDJHJDCH H 0%CIChlB&eTCll H3 ClilpOro H cyxoro KOHUOB. 

B 0%JIH1'He 0% cxeMhl pa60!hl cyuIHJIKH CPr-so B cyIIIHJIKy CPr-so-2 r830B03JIYillHU CMeclo 

no~ .llB)'MJI JlblMococawH H cnpa6onsillU r830B03JIYUillU CMea. 0%CIChlB8eTCll .llB}'MR 

BeHDUUITOp&MH, KO?Ophle UC'll> OtPa6or8BUIHX rasos YJllUUDO'l B arwoc~y. a 1l8Cn. noJllllO? B 

c:wecmem.Hhle Kawepw sa peuupKy~. O:rJI111U1eTC11 C)'IIlHlIKa CPr-so-2 :raK.3te H8JJH1'HflM 

wexaHH3MOB 31l'PY3KH c %lllillm.HhlM p11C1JP9.11eneHHew llO 3%Ul'.IM H MexaBll3MaMH Bhll'pJ3KH 

6onee npocroii KOHCTpfKl'HH, 119M s cymHJJKax CPr -50, c npHMeHeHHew rpocosoro llOJl'MIMJIHl(a 

cron BhlcyilleBHOfO lllllOHL 

.llJill perynHpOBIHHll CKOpOCTH ,QBIDlteHHll lllllOHI npHMe:HeH BMecTO KOpOOKH CKOpoc:reii 

ymmepcam.Hhlii perymnop CKOpOCTH YPC-20, n03s0Jllll0uudi 6ecc:ryneH111t0 HaMeium. CKopoc:n. 

.llBBZeHHll wnoHa no cyIIIHJIKe. 

B lllC'lOHiuee Bpewl paapa6onua H OCBaHB8eTCll C)'IIlHlIKa CPr -50-3. 
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TexHu'leCKue xapaKrepucruKu ecuoewx ponuKoewx cywwioK 

CPMSM 

T~umosa, ww •••••••••••.••••••••• 
,l1mma c:ymHJIKH, M! 

pa6o'WI C ceKUHd OXJJ1l1[,Q911Kll • • • • • • • • • 16,36 
ra6i.plmllll C MexaHJl3MIMH 311'PY8KH H 

Bblrpy8KH • • • • • • • • • • • • • • • • • • • • • • • • 26,0 
llIHpHHI CymHJIKH, M: 

pa60U11 .Ji11HHI pomocos • • • • • • • • • • • • •• 
ra6aplmllll no 60KOBWM raao:xo.QaM •••••• 

Bwcora ra6aplmllll (6ea sepnlKIJJltllWX 

rpy6), M ••••••••••••••••••••••••••••• 

llHcno HlllCeii • • • • • • • • • • • • • • • • • • • • • • • • • • 

1IHcno ceiaiaii c:yuDtH • • • • • • • • • • • • • • • • • • • • 13 
lbscno CeK1'Hii OXJillllC,lleBHI • • • • • • • • • • •••••• 

JlHIMerp pomutOB, MM • • • • • • • • • • • • • • • •••• 
PacaolDIHe MeEJIY OCRMH poJIHKOB, MM ••••••• 
llHcno IMIHTHJJID'Opo&, un.: 

Jl-15,5 DO,llll'UI raaoB • • • • • • • • • • • • • • • • • 1 
.Il-15,5 KnH B.Il-15,5 YJllJJeHHll orpa6cnuWHX 
raaos. • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
0CeBWX Jl-900 B c:eK1'HftX O~eHWI. • • • • 2 

TeMlleplfYPI, °C: 

1 ••• 3,2 

3,9 
6,12 

3,93 
8 

2 
102 
180 

B !011K8 • • • • • • • • • • • • • • • • • • • • • • • • • • 750 ••• 900 
fl30B03,1zyUJJIOii CMecH, UOJUlBUMoii B 

C)'UIHJIKY • • •••••• ~ • • • • • • • • • • • • • • • • 260 ••• 280 
fl30B03,1zyUJJIOii CMecH, YJllJJll8Moii H3 

c:ymHJIICH • • • • • • • • • • • • • • • • • • • • • • • • • 140 ••• 160 
DpoH3BO~M3/q •••••••••••••.••. 4,35 
THD !ODKH • • • • • • • • • • • • • • • • • • • • • • • • • • • • DOJI}'l"l3088ll 

1IHcno fOJJOK • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
06UWI MO~ocn. 8JillKTpOJUJHrueJieii, KBt • • • • • 175 
KOJDm!CDIO fl30BoWIJDlOA CMecH, w3/q; 

no,1111188Moii s C)'UIHJIKY • • • • • • • • • • • • • • 95000 ••• 100000 
y ,llllMeMOA H3 C)'UDIJilQI • • • • • • • • • • • • • • 84500 ••• 88500 

Pacxo,ll !OJlJUIBI ~o), w3/w3 cyxoro 

UDJOBI. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Pacxo,ll anmaposHeprHH, KBr·q/M3 cyxoro; 
lDIIOBI ••••••••••••••••••••••••••••••• 30 
0pHeBmpoBO'IUllll ctOHMocn. cyWKH 1 M3 

lIDIOBa, p • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4,0 
Macca c:ymHJIKH, t • • • • • • • • • • • • • • • • • • • • • • 108 

0,3 ••• 0,35 

23,92 

35.S 

20 

2 

2 
4 

250 ••• 270 

130 ••• 160 
7,0 

Cneuiwu.JW1 
2 
283 

150000 ••• 160000 
145000 ••• 150000 

29 

3,6 
150 

TonKu. HuWOJiee PllCllPOC'PIHeBHblM BIUlOM roruuma Bl ¢11HepHWX 3lllO.tilX 8BJillCllCfl 

,l(peBeCBOe !OIUDIBO (cnXO,llW ¢11HepBOro DpoHllBO,llCtBI, ,llpoBI). Jing CJQll'IHIUI ~ 
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!OIIJillEll npHMeHllefCll OOJI)'rl30Blll TOJIKI c BIKJJOHBOA KOOOCBHKOllOA pewencoA H UHKJIOB· 

llliD4 HCKpOOT,QeJIHteneM (pHC. 51). BH}'1PH !OJIKI BWJIOllteHll WIMOTHlilM ICHplDAOM, CHlpyzH -

KpllCHhlM ICHpnH'IOM. KJU1.1Pta ronKH CKpenJilletCft MetlJUIH'lec:KHM KIPICICOM. KapK&C 8ocnpH· 

BHM&er yCHJDU1, 803HHKll0~e npH ee Harpese, H oco6eBHo or cso,qa :ro1DCH. C8o,qw m.mon· 

HlUOTCR rom.Ko H3 IODDIOBOro KHpIIH'll. Pacnopm.ie 6&JIKH cso,qa K KIPKICY He npHBapHBUJTCR. 

TonKa COCTOHT H3 K&Mephl ropeHHH 4 c HIKJIOHBoii 2 H ropH30HTam.HOA KonOCBHKOBhlMH 

peWerKIMH 3, 3arpy30'1HOH 80pOHICH 1, ~yx HCKPOOCll.QO'IHl>IX K&Mep (K&Mephl ,QOlltHrlHHll) 5, 

~H'leCKoro UHKJIOHI 6, pacrono'IHoA rpy6hl 7 c KJUIIIIHOM, ruoxo,qa 8 H UIH6epa 9 c 

orpllXC,tleHHeM 10. 

TolIJillEIO 3arpyxaew1 'lepe3 3&rPY30'1H}'JO BOpoHKy 8 K&Mepy ropeHHH, H3 KoropoA 

:rono'IHl.ie rl3hl H&npllBJllUOTCft 8 HCKpooca,qo'IHl>le K&Mephl, CJiyllt~e ,Qllll .QOlDll'IHHll rl308 H 

O'IHCTICH HX or MexlHH'leCKHX npHMeceii. Tma 8 ronKe C03.QllelCft .QLIMOCOCOM. Tpy6a 7 HCnom.· 

syerCR :rom.Ko 8 nepHo,q pacronKH H nepephlB08 8 pa6ore C}'lllHJIKH. B sroM cnyqae OTKPhl· 

81erCR KJUIIIIH 8 ee OCH!;)B8BHH H :rono'IHl.ie rl3hl 8h!IIYCKllIOTCft 8 lrMOCii>ePY. Ilocne pac:ronKH 

ronKH orKphlB8IOT wH6ep 9, 3&KphlB8IOT KJUIIIIH 8 OCHOBllHHH pac:rono'IHoii rpy6hl H rono'IHh!e 

rl3hl HanpllBJllUOTCft 11epes ruoxo,q 8 8 cyumm<:y. 

TonKH ,Qllll ClltHrlHHll lltH,tllCOro H rl3006p13Horo TOIIJillEll KOMn&KTllhl, npOCThl, npH HX 

HCnO.IIlt3081HHH He rpe6yew1 Y.QllJillTb 30JIY. 

T 0 n Ka Q H n H H ,Q pH q e c K 0 ii 4> 0 p M hi (pHc. 52) HMeer MetllJIJIH'leC!Odi KOpnyc 1 c BBY" 

rpeHBeH 4>yrepOBKOH 2. Kawepa repeHHH 3 HMeet T&Kllte werinnH'lecKHH KOlltYX 4 c 4'yrepo8· 

KOH 5 H3 WIMOTHOro ICHpnH'IL K&Mepa ropeHHH ycr&HOBneHll CBOOO,QllO Ha onopax 7. K&Mepa 

rOpeHWI or,qenesa or CMecmem.HOH KaMephl 12 ICHpnH'IHOH pew_entoA·KITIJIH38TOpOM 6. Ha 

nepe,ttHeA creHKe ronKH yKpennes 4>poHTam.Hhlil nHcr 8, Ha Ko:ropoM pUMeIQem.i WOpcyHKH_ 9 

(MUYTllhle HnH ruoBhle ropenKH) H lltlJIXl3Hiim.iA sarsop ,Qllll no,qa'IH csexcero B03,1zyXA. 

Ilo,qaqa CBellCero x_ono.QHoro 803.QYXI ,Qllll oxnlUE,tleBHll 4>yrepoBKH K&Mephl ropeBHH <>CYllUICT" 

BJ1J1era1 11epes narpy6oK c no8oporHhlM wH6epoM. 

foPeHHe :ronmma npoHCXo.QHT 8 KaMepe ropeHHH 3. KarlllH3a:rop 6 cny'1CH1' ,QJlll ,QOlltHra· 

HHll npo,QyKT08 ropeHHH. lb K&Mephl ropeBHH rl3hl nocrynllOT 8 CMecHreJDoHYlO KaMepy 12, r,qe 

CMewHBllIOTCft c orpa6orasWHMH 8 C}'lllHJIKe r131MH, Oocryn8IOWHMH 'lePe3 narpy6oK 10 H co 

CBelltHM 803,QyXOM, Ilocryn8IO~ qepes narpy6oK 11. IlOJIY'leHBall pa601W1 rl30803,Q}'IIIH8ll 

CMea. no,Q&erCR K ,Qh!Mococy 'lepe3 narpy60K 13 • 

.l1rut 06ecnetieHH11 6ecnepe6oiiHoA pa6oThl C}'lllH1IOK cne,Qyer npe,Qycworpm. 803MOlltHOC'll> 

HCnO.IIlt308IHHll pesep8HOrO !OIIJillEll. B OnHCllHHOA :ronKe MOlltHO ClKHl"ITlo Kilt lltH,tllCoe, Tilt H 

raaoo6p13Hoe roIJJ1HBo, aweHHB Ml3yTllble 4>opcyHKH HI ruoBh!e ropenKH HnH ycrBHoBHB 

cp13y KOM6HHHp081HHhle rl30Ml3yrHhle ropenKH rMr, Bh!nYCK&eMhle 3180,QOM "Mm.Ma· 

pHHe". 

!PapcyHKu. ClltHr&HHe MUyra OcytQeCTBJ!Jlewl c_nowouu.10 4>opcysoK. B 31BHCHMOCTH or 

cnoco6a p&cnhlJIHBIHHll 4>opcyHKH ,QeJUITCft HI napoBhle, 803,Q)'llIHhle BhlCOKoHAIIOpHhle, BOS·. 

,Q)'llIHhle HH3KOH&nopm.ie H napo803.QYWHhl8. .l1rut cywKH wnoH& :rono'IHh!MH r131MH HCnOm.· 

syior 4>opcyHKH 803,QyWHhle HH3KOH&nOpHhle CHcreMhl "Cram.npoeKT" npH ycr&H08Ke ,QOnon· 
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375 165 

Puc. 53. ~opcyHKa dnR Mll3yra 

c KOM6UHupoeaHHblM pacnb1-
lleHUeM napOM u eo.sdyXOM 

cucreM1>1 "Ope3HepeoHegirb ": 

l - yetpoiicn10 ,llJUl no'A&'IH 

MU}'Ta; 2 - MU}'THblM BeH· 

TH.rn.; 3 - Hanp&BMIOL!l&Hj 

4 - cjlnueu no~'AB sos· 

'AYX&; 5 - YCTpOMCTBO 'AnH 

nO'A&'IH napa; 6 - Kopnyc 

cjlopcyHKll; 7 - CTBOn MaaYT" 

Hh!Mj 8 - npo6Ka; !J - CTBOn 

napoaoii; JO - HIKoHe.,HHK 

.MUYTHh!Mj JJ - KOHYC pac

nblnHBlldUIHii; 12 - KOpo6-

KH; JJ - UBHXpHTe.rn. 



muem.m.ix 3&BHXpHTeneii, nap0803,ll}'IIIH&le CHCteMW "Oprmeprosed>n" H r830Ml3ymwe fMf. 

Ha pHC. 53 H306paxtesa napo803,rzytlIJWI 4JopcyHKa CHC!&W "Opnaeproaeit>n.". Muyi 
no,111ercs1 K 4>opcyH1Ce HaCO(:o•i no.ti .t11BJieBHeM l,S ••• · 2 Miia H Banpll8JlllefCH no Coe,llHBH• 

teJIJ>BOMY KIB8JJ}' 8 lleHTplllloH}'IO rpy6Ky. ff3 HIKOH8'UIHKA rpy!SKH 1'0MHBO 'lepe3 p8CII&UIH

B810~ KOHfC nOCT}'Ilaet 8 388HXpHTeJDo. 3.tieci. TOMHBO nOJ:IXB82'WBaeTC$1 nOTOKOM 803.QYXI 

KJIH napa, CMeIIIHBaetCff c HHM, o!Spuy.R TOIIJIHBH0-803.tl)'llIHYl0 HJJH nap08}'10 CMecl>, K01'0pl.R 

BOCIIJI8MeH.ReTC$1 or WIMOTHOro KOHYCI 4JpoHTam.Holi CTeHKH 1'0nKH. OKOH'llTeJl&HO ronmmo 

.11oropaer 8 KIMepe ropeBH.R ronKH. 

B03.t1Yx no,111ercs1 K 4JopcyH1Ce no.11 .118BJieHHeM SOD ••• 550 Miia BeHtHJI.RropOM no 803.tlf· 

X080.llf. CC>e,tlHHeBHOMy c 8Q3.llfWHhlM narpy!SKOM, a nap no rpy!Se B napoaoli cmon. 

JlJIJI ClltHl'llHH.R rop1011HX rl30B npHMeH.RIOT pll3JDlllBhle '1'Hllbl ropenoic: .t1H4>4>Y3HOBBWe, 

3lltlKllHOBBWe, c npHB)',llHT8JIWIOli no,111'1eii B03.llfXI or B8B'l'HJ1.R1'0pa H KOM6HBHpo811111We. 
. J 

OHH pl3JIH'lllOTCff no cnoco!Sy no,1111111 803.llfX& H Meroey cxtHrllHH.R rua. B 38isHCHMOCTH or 

,tlllBJleHH.R r ua oHH PU.tlen.RIOTC.R ua ropenKH HH3Koro H cpe,t1Bero ,tlllBJleHH.R. 

B ronKaX ruolllilX po.llHKOBWX CymHJIOK npHMewuor roRtlJIKH .t1Hcl>4>y3HoBBWe H c npH· 

Hf,tlHrem.HOH no,t11'1eii 803.llfXS. 

JlH4>4>Y3HOHHWe ropenKH. IlpH cxtHl'IHHH rua 8 .tlH4>4>Y3HOHHWX ropemwc: rpe!Sye

MHA .tin.R ropeHH.R B03.llfX nocrynaer K 4>1Ken1M MIMeBH H3 OKPYllWOUXeii arwoccl>epw. HHr 

AH pupa!SorlHbl npOCThle uxeneBhle no,110Bhle ropenKH. 

Ilo.i:1oa1111 ropenq npe,t1craan.Rer co6oii rpy6y (KonneKrop) ,tlHIMerpOM 1 1/21 ••• 2 l/tl , 8 

Koropoii npocaepneBhl .llB& p.R,lla oraepcmii ,tlHIMerpOM 2 ••• 4 MM c warow plBBhlM 6 ••• 10 

,tlHIMerplM OT8epcmii. 

Y ron Mext,ll)' P.R.lllMH oraepcnd\ Mox er 6h!T& npHH.RT 90" npH HCOOJlb30BIHHH rop.R11ero H 

xono,t1Horo 803.llfxa H 18011 npH pa6ore c HcnOJlb308aHH~ rom.Ko xono.t1Horo 803.llfXa. Kcin· 
neKrop PUMeuxaercR HI KOnOCHHK080H pewerKe B np.RMoyrom.HOM KMpIIH'IHOM KIHane-CMe-

cinene. Bowx ,tin.ff ropeBH.R nO,tlaetC$1 no.11 KOJJOCHHK08}'10 pewerKy. 

Cxewa ycrmoBKH no.t108oii ropenKH c npSIMLIMH uxen.RMH npHBe,11eua Ha pHc. 54. JlJIJI 

Puc. 54. IloooellJI zope.nKa c np.RMblMu Ule.tlJIMU: 

' - no,11 H3 orHectoHl<oro KHpnma; 2 - tpy6a·KonneKtop; 3 - KaHan-cMecHtem. 
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06ecnetieHHJ1 no11Bo:n.1 ropeHHH npH ycr&HoBKe no,11om.ix ropenoK MHJIHM8JI&HlolA Kosflifli~em 

H36hlTKll B03,llyX& COC1'11BJ1118r l,OS ••• 1,16, B 3811HCHMOC1'H OT flJOpM!al !QeJIH H yr~ Mellt,ll}' 

p.R,llllMH OTBepcmH. 

0CHOBHble xapaKrepucruKu noooeblX eopenoK c npSIMou U4ellbl0 (01111 ecex eopenoK 
u ecex KOJllleKropoe) 

OpHeBTHposoau npoH3Bo,llH'reJildloc:n. no cyxowy 
UDIOH)', M3/q ••••••••••••••••••••••••••••• 2 3 4 s 
Pacxo,11 npHpo,llHoro raaa, BM3/q npH Q~ .. 
= 8S00 KKIJJ/M3 ••••••••••••••••••••••••••• 160 240 320 400 
TennoBllft npOH3BO,llH'reJildlocn., rwc. KKIJJ/q •••••• 1360 2040 2720 3400 
JlHaMerp Konnm<ropa ropenKH, MM ••••••••••••• 38,1 38,1 38,1 S0,8 . 
)lnHHa OfHeBOH 'llCTH, M. • • • • • • • • • • . • • • • • • • • • • 1,4 2,1 1,8 2,3 
Pacxo,11 rll3a H& l M oruuoii 'l8CTH ropenKH, M3/q •••• 113 113 177 177 
JlHaMerp oruem.vc oraepcmii Konnm<ropa, MM ••••• 2 2 2,S 2,S 

6 8 

480 640 
4080 5440 
S0,8 S0,8 
2,7 2,S 
177 254 
2,S 3 

fopenKH c npHHy,11Hrem.uoii no,11aqeii sos,11yxa Hll3hlBlllOrcfl CMec:HTeJII>· 

BhlMH. Beci. ueo6xo,llHMhlii ,llJUI ropeBHJI raaa Bos,11yx HarHer&erell s ropenKH BeBTHrulTOpaMH. 

IlpeHMy!QecrBOM 31'HX ropenoK llBJUlerCll B03MO:EHOCTlo HX pa6o:n.i B rono'llU>lX ycrpoiicrBax c 
pll3JIKlllloii BeJIHllHHOii nponmo,ll&Bn~, a r8l0lte perynHpOBBHH11 coomowemdi rll3a H B03-

,11yxa B IUHpOKOM ,llH&nll30He. 
Cxewa ropenKH HH3Koro ,ll&BneHHJl raaa c npHH)',llln'eJDtlloii no,11&qej:j B03,11yxa KOHcrpyK· 

Wiii Mocrasnpae1<ra noK83aH& Ha pHC. SS. 3ry ropenKy MO:EHO raKllCe HcnOJI&30Ban. ,llJUI 

ycr&HOBKH Mll3yrHOH fliopcyHKH npH OTcyTC!BHH rll3L 

Bolu.moe pacnpocrpBHemte s fiiBHepHOii npo.MhDWleHllOCTH nony'lHnH ropenKH fMI'M 

Puc. 55. ra.soetu1 zopemca c npuHyi'lurenbHOil noi'lneil eoai'lyxa: 
1 - rasoeu K&Mepa; 2 - 803.QYWH&Jl K&Mepa; 3 - ¢lyrepOBKa; 4 - ~y6a; 5 - OTKJ.Wl&>l KPl>IWKa; 6 - ra· 
30B&ll HIC&,QK& ..• 

137 



6 

a 

flap -Ma3!Jm 

0 

t 
Bmopu11Hb11i 6oJiJyx 

8 g 10 11 

7 

~ 

Puc. 56. I'ope11Ka 2as0Ma3)'TH4JI I'MI'M: 

a - ropeJIK& s c6ope; 6 - Ml3}'THLR cj>opcyHKa; l - rl30" 

S031lYWHIJI "ICT•; 2, 5 - nonaroqHble 3&SHXpHtenH SfO

pH ... HOro H nepsHqHoro so3,11yxa; 3 - MOHTllJKH&.R nnHTa; 

4 - KepaMHqecKHJ1 tyHH~; 6 - napoMexaHHqecKLR cj>op

cyHK&; 7 - CTIKIH AJUI YCllHOSKH 33>"; 8 - waH6a pac

npe11enme~Ha.R; 9, l 0 - sasHXpHtenH ronnHSHl>lii H napo
soii; 11 - H&KHllHLR raiiKa 



(fMI'), rJpe.11H13118'lellmol8 ~ ClltHl'BHHll npMpO,llllOfO r838 H Ml3)'TL 06mHA BH,t{ ropenKH 

fMI'M HH3KOro ,llllBJleHHll c npmry.QHTeJD.HOH QMpKy~eii B03,eyXI IIOKUIH HI PHC. 56. 

TexHu'lecrcas1 xapaKrepucruKa eopenoK I'MI'M 

fMf·l,SM fMNlM fMf-4M fMf·SM 

HOMHHIJIWWI rennOBlll MOIQHOCTI>, 

fKlll/q •••••••••••••••••••••••• 1,35; l,S 2,0 4,0 S,O 
HoMJllllJJhllldA pacxo,11 rasa, 'ID4.3/q ••••• 159; 176 235 470 588 
ra6apH1'Hlll AJIHHa. MM. • • • • • • • • • • • • 958 958 1195 1185 
Macca, Kr • • • • • • • • • • • • • • • • • • • • • • 70 70 120 120 

HcrcpOi!OCUreJIU u i!030X00bl. IlpH npHMeHeHHH ,tq>eBeCHoro TOllJIHBI ~ XIOnyqeHIUI 

TOXIO'l.HhlX fl30B rpe6yeTCll yCTIHOBKI CXIetlHIJibHblX &rper&TOB BTOPH'IHOH 0'1.HCTKH npOJl}'KTOB 

ropeHIUI OT HCKP H M8XIHH'l.8CKHX npHMeceii (30llhl) • .IlJm 3TOH UeJIH HM CMecinem.HOH K&Me

poii YCTIHIBJJHBllOT .xcamo3HiiH&le HCKpor ICHTeJIH c l.IHKJIOHIMH. 

YcrpoilCTBO '1CBJD03Hiluoro HCKpor&CHTeJift BTH c UJIK,nOHIMH XIOK831HO HI PHC. 57. 
fl30B03.QYWHllll CMecb 00,!UletCll B HCKpor&CHTem. CHH3y. Ha seprHKaJibHOM yqacrKe npll· 

MOyrOm.Horo cev.eHHll KOpo6a BXO.rtl f830B l yCTIHOBJieHI .lKIJII03HilHllll pewetK& 2 no,11 He6om.· 

WHM yrnoM K H&npllBJleHHIO noroK& ruOB03.QYWHOii CMecH. lllCTHUbl 30llhl B noroKe orpa· 

lltlllO'l:Cll Ol' nosepxuocm pewetKH H, ,tlBHrllllCb B,llOJllt pewetKH, XIOilll,llllOT qepea IUeJDI narpy6· 

KOB 6 B .tlBI l.IHKJIOHI 4. Bonee 'IHCTlll QllCTb f830B03.QYWHOH CMecH npoxo.QHT v.epea IUeJDI 

lKIJU03HiiHoii pewetKH 2 H XIOilll,llaeT B K&Mepy 5, Ol'Ky.na Hanpll.BJilleTCll B BWXO,QHOH Kopo6 7. B 

UHKJJOHe 30nl XIOilll,llaeT B sonoc6opHHKH 3, a OQHIUeHHlll f830B03.QYWH&ll CMecb H&np&Bnlle'l:Cll 

no narpy6Ky 8 B BblXO,QHOH Kopo6 7, CM8WHBlllCb B ncroKOM, npOWe.tlWHM v.ep83 .lKIJU03HiiHylo 

pewerKy. BYXO,QHOH KOpo6 7 30noyJIOBHT8Jlft '!8P83 4Jnaueti 9 COe,nHHeH. c BeH?HnllIOPOM 

no,na'l.H f830B03.QYWHOH CMecH B cywHJIKy. 

fl30XO,Qbl 00,IUIQH f830B03.11YUIHOH CMecH B cyWHJIKy H Y.n&JieHHll orpa6orasweii CMecH H3 

Hee B 31BHCHMOCTH or MecTHhlX ycnoBHii pacnonar110icsi: no,11 noroJIKOM HJJH no,11 nonoM. B 

nepBOM cnyv.ae OHH BbllIOJIHmO'l:Cll MetlJlJIHQecKHMH H noKpblBllOTCll cuapylKH CJioeM renno

H30~0HHOfO M&repuana, BO BTOPOM - H3 KHpmN&. 

OcuoBHble rpe6oBBHH11, KOTOpi>IM ,110.JilKHbl y,110BJiersopsm. rasoxo,llbl: repMetHllHocn. H 

MHHHM&m.Hhie conpOTHBJieHHll ,tlBHllteHHIO fl30B03.QYWHOH CMecH. HennOIHOCl'H B MetllJIJJHQec

KHX ruoxcAax v.aiue scero HM8IOTC!l B Mecrax W.IWil.leBblX cDe,llHHeHHii ceKUHA raaoxo,11os 

MeJK,tzy co6oii, c cywHnKoii, .llblMOCOC&MH H BeHTHJlllTOp&MH, B Mecrax ycrauoBKH wH6epos 8 
r.,11. B KMpnH'IHblX ruoxo,IUIX (6oposax) no,11c0Cbl xono.n11oro sowxa HJJH yreqKH rasoBOS· 

.QYWHOH CMecH MOryr npoHCXO,llH:rb B p83ym.rare nnoxoii KMpnH'l.HOH ICJillJlKH, rp8IUHH H 

iueneii. Il03TOMy KHpnHQHble f830XO,llbl H3HftpH wryKarypm. 

ConporHBneHHe r13osoro rp&Kta 31BHCH:r or cev.eHHll, KOHWHrYPIUHH 3JieM8HTOB rl30-

xo,11os H CKOpOCTH f830B03,llyWHOrO DOl'OKL HaH6011bWee COIIPOl'HBJieHHe H&6mo.11aetCll B Pl3· 

JIH'l.HOro BH,118 XIOBOpotlX (oco6eHHo OCtpblX H no,11 npllMhIM yrJIOM), IIpH H3MeBeHHH cev.eHHii, B 

wH6epax H ,11p. CKopocn. notoKa B ruoxo,11e ,11onyCKaeTCll He Bhlllle IS M/c. 
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Puc. 57. JKa111osuiJH1>1il ucKpozacurenb BTH 

raaom.dt rpu:r He AOJDKeH HMetlo •MeWKOB" H 3actOHm.lx 30H, B KO?Oph!X MOrJIO 61:o1 

IJpOH30iirH CKOMeHHe raaOB03A}'UIHOii CMecH. Ha raaoxo.nax cyWHJIOK, pa6or1110~x Ha npH

po;QHoM raae, o6S3arem.Ho AOlllKHhl 6i.m. npe,tzyCMorpeHhl BSPblBHhle KJian&Hhl. 

OcHOl3H1>1e rpe6oeaHUSI K cocro.flHUIO cywun1>HOZO 06opyboeaHUS1. ToIIJQI AOJllKH& 6i.m. 

coopy.llteH& B COO?BetC?BHH c npoeKtOM. Oco6eHHo t~arem.Ho A01DltHhl 6i.m. BhlJIO.llteHbl CBO;llbl 
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tOIIKH, B HHX He ,QOJill(HO 6hl'll> rpemHH. lCHpIIH'IHble tOIIKH CHapylltH .llOJDltHbl 6hl'll> OWtyK&

:rypeHbI. JlBepK.H nl30B, 30.llbHHKOB, DOMYB&na ,llOJDKHhl 6hl'll> nnomo DOJl()fBIHhl H nerKO 

O?KphlBl?hCH H 31KphlB&n.cH. 3arpy30'UWI BOPOHKI roIIKH H8 ,cu>eBeCHOM ronnHBe ,QOJill(HI 

HMer& H8,llelKHO ,lleiicrB}'IOllzylO KphlllIKy. MeJK,lzy BOpOHKoH H Kn8,llKOH He .110.JDl[JIO 6hl'll> 

HenJJOTHOC'leH, qepes KOrop1>1e MOlKeT 31CICl>IB&rlial xono,llHhlii: B03.llYX. 

Knan&H pacrOl10'1HOH rpy61>1 ,llonJKeH nnorHO 11pHneran. K OCHOBllJIHJO H nerKo OtKphlB&

n.Cll H 31Kph1Ban.c51 c pa6oqero Meer& KOtierapa c 110MO~IO rpocos H CHcreM&I 6noKOB. B creHaX 

K&Mep ClltHrllHWI H KMpllH'IHoro i.UIKJIOH8 (,cu>eBeCHlll rollKI) ,QOJDltHbl 6hl'll> ycrpoeHbl r nl3K.H c 

nerKo O?KphlBllO~al KOnn&KaMH ,llJill Ha6nJO,QeHHH 31 COC'lOJIHHeM TOIIKH. K llHM ,llOJDKeH 

6hl'll> o6ecnetieH cso6o,llHhlA ,11ocryn (necrHHUbl, MGa'KH H ,11p.). Ha Ma3yrm.IX rollKax ro:llte 

.llOJDltHbl 6hl'll> ycrpoeHbl r nl3K.H ,llJill 110,lll1tHr&HH11 Mlllyra H H&6nJO,QeHHR 31 ii>&KenoM npH ero 

roiiemm. KpoMe roro, ,llJill peryiIHpOBIHHll HaKana it>yreposKH K11Mep1>1 ropellHll ,110JDKHhl 6hl'll> 

ycruosneHl>I :llt&nJ03HiiHhie WH6epa MeJK.llY it>opcyHKaMH. 

IIIH6ep B 11arpy6Ke 110,llCOCI B03.llYXI H3 fOIIO'IHOro 110M~eHHSI ,llJill OXJWK,lleHWI il>yre
poBK.H K11Mep1>1 ropeHHSI 1.1asymofi ronKH H peryllHpOBIHHll paspe:llteHHll B rollKe ,QonJKeH 

H8,lle:lltHO ii>HKCHpOBln.cH B 31,111HHOM nonO)l(eHHH. 

TollKI ,110Jlll(HI 6hl'll> O'lllmeHa or 6Hroro KMpllH'll, Mycopa H ,11pyrHX 11oc:ropoHHHX npe.11-

MeroB. Pa6011ee Mecro y TOIIKH ,QOJDl[JIO co,11epJ1t&niai: Ii 'IHcrOTe H 11op.11,11Ke. Bee Meer& coe,JlHHe

mdi rQJJKH c fl30XO,lllMH He .llOJDKHhl HMen. HenJJO?HocreH. IIIH6epa ,llOJDltHbl nerKO pery11Hpo

BUl>C5l H Hl,lleJ!tHO ii>HKCHpOB&n.Cll B 31,111HHOM 11onoEeHHH. 

Bee BOllpOCl>I HCIIOJlh30B&HHsl: llpffPO.tlHoro rasa (11ap11Merp1>1, npasHna pa6or1>1 H ,ttp.) .llllHhl 

B Cll~ HHcrp}'KUHflX. 

IlpH npHMeHeHHH B Kairec:me ronnHBa M83yra cne,11yer HCIIOJlh30B&Do tom.Ko 1.1anocepJD1C

rl>lfi Ml3yr 20 H 40. CHcreMa 110,QBo,111 Mll3yra K it>opcyHK&M H ero o6orpesa ,QOJill(HI o6ecnetiH

san. 6ecnepe6ofiH}'IO no.111qy H s1,111HH1>1e 11ap11Merp1>1 Ml3yra. 

~opcyHKH ,110JDltHbl .11eficrsosan. Hl.lle:lltHO H 06ecnetUU1an. Bd3MO)l(Hocn. peryllHpOBllHH.ll 

KatiecrseHHoro ropellHll ronnHBa, r.e. 11ony11eHHS1 o~eHHl>IX ro110111WX rl30B. OHH 

,1101llKHhl nerKo pl36Mpan.ai: ,llJill O'IHcrKH H 31MeHl>I lltHKnepos. 

Ha Ml3ytOllpOB0,11e 06ft3&reJil>HO .llOJDKHhl 6hl'll> ycr&HOBneHl>I MIHOMerpl>I ,llJill Ha6nJO,Qe

HHR 31 .lllBneHHeM 110,111Baei&oro K it>opcyHK&M 1.1asyra H repwOMerp ,llJill 011pe,11eneHHR ero re1.1-

11eparyp1>1. BeHTHlllll'op1>1 BBJI 110,111'1H s03.11Yxa s it>opcyHKH ,llJill plCIIl>lneHHR Masyra s Hop

Mam.HblX ycno.BHllX ,llOJDKHhl C03,QIB&rli HallOp 500 ••• 550 MM B0,11. er. Jlrui: KOHrpOJUI Hanopa H 

Pl3Pe:JlteHHJI B TOIIKe ,llOnEHl>I 6~ ycr&HOBneHl>I Tlll'OMepl>I. 

fl30XO.llbl .llOJDltHbl 6hl'll> repMerH'IHl>I B wecrax coe,JlHHemdi ,11pyr c ,11pyro1.1 H xopowo 

rennOH30i1HpOB8Hhl. C6opHHKH 30nl>I (y i.UIKJIOHOB )l(&nll)SHfiHoro HCKpor&CHrerul) .llOJDKHhl 

6hl'll> nnorHO llpHBepHyrl>I K i.UIKJIOHIM. 

JlOJDKHhl 6hl'll> raKJKe TenJJOH3011HpOBllHhl ,tlhlMOCOCl>I H BeHTHlllll'Opl>I. Jl&IMOCOCl>I H BeH

THrulTOpl>I He .1101llKHhl BH6pHposan. 11pH pa6ore, HX porop1>1 .llOJDltHbl 6hl'll> xopowo or6an&HCH

pos&H1>1. He .11onyCK110rai: HenJJOTHOC'lH B Mecrax coe,QHHemdi. IlOBOporHhle WH6epa y ,llhlMO

COCOB .llOJDKHhl nerKo 110BOPl11HBUl>C5l H H8,QUCHO ii>HKCHpOB&rlial B 31,111HHOM 110Dl)Jlte!IHH. 

Jloc:ryn K Mecr&M perynHpOBIHHR ,llOJDKeH 6hl'll> CBo60,llllhlM H 6eso11aCH1>1M. 
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Bee sneKtpO,JtBHl'areJIH ;QhIMOCOCOB H BeHTHruUOpOB .tlOJDKJlhl 6&m. CHa6xceHhI BMilepMer

paMH, Ha Koropwx orMO'leBhl MerKOH 110K838HWI llPH HOMHHaJlbHOH Harpy3Ke. B HOPMaJlb!WX 

ycnoBIUlx pa6om 110K838HHll BMilepMerpoa .tlOJDICHhl 6&m. C.lle.tl}'KIWHe: y .tlblMococa 110.na'IH 

raaoa a cywHJIKy pa6o'WI reM1Jeparypa raaoa 250 ••• 280 •c, CHJIIUoKa 110 ••• 130 A, y aeH· 

l'llJlll'IOpa (.tll,wococa) y.t1aneHW1 raaoa H3 cyWHJIKH H 110.na'IH Ha PeUHPKYJillUHIO cooraercr

BeHHo 130 ••• 160 •c H 120 ••• 140 A • 

. TaK KaK 11orpe6JllleMaft MO~ocr& sneKrpO,JtBHl'ateneii J:lhIMOCOCOB H BeHTHruUOpOB llpH 

nyCKe B xonO,tlHOM COCTOlUDIH raaoa Bhill.le yCTaHOBneHHOH MO~. ro me: IJYCK Heo6xO,tlHMO 

OC)'IIU!CTBll"n rom.KO llpH llpHKpl>lrhlX WH6epax. 3areM WH6epa 110CTelleHHO orKP&IBlll01: 110 Mope 

Harpua raaoa .t10 .t10CTIOKeHW1 yKasaHJWx Harpy3oK. HarpySKH aneKtpOABHrareneii Moryr 

orJIH118?11Cff or ra6.IIH'IHhlX. 

Ilo,lll.IJJllJHllK .tlb!MOCOCOB H BeH1'HJlll'rOpoB .tlOJDKJihl 110CTOlUIJIO CM83hlllan.cH· MaC.llOM 

MapKH, yKaaaHllOH B 118CIJOpre BeHrHJISIUHOHHOH yCTaHOBKH. K KOpnycaM 110.tlWHIJHHKOB 

.tlb!MOCO':OB .tlOJDICHO . 6&m. 110.tlBe,tleHO °BO,[ISUIOe OxnBJK.tleHHe. CJDIB BOJ:IW B KaHallH311UH!O 

Heo6xo,t1HM0 ocywecrarum. 11epes aopoHKy. Ilo.t1a'l8 BO.tlW peryJUq>yercs BeH'DIJJeM raK, 'IT06&1 

OHa YXOJtHJlll B KaHaJDl38UHIO 11pH reMlleparype 55 ••• 60 ·c. 
Bee WH6epa .t1ru1 peryJUq>OBllHHll 110.na'IH raaoa .t10JDKJlhl nerKo 11pHBO.t1Hn.cJ1 a .tlBHllteHHe. 

3a.ttaHHoe 11ono:11teH11e WH6epa .tlOJDKHO H8.tle'1tHO ij;>HKCHpOB&n.Cll. IlO.tlXO.tl K WH6epy .tlOJDlteH 

6&mo CB060.tl!WM H Y.t1o6m.JM. 

IlpHBO.tl cyWHJIKH .tlOJDlteH 6i.m. B HCllpaBHOM COCTOllHHH H o6ecne'IHBan. perynHpOBaHHe 

~HOCTH llpoXOJlt.tlellH!l WIJOHa 11epea cyWHJIKy B 38.tlaHIWX 11pe,tlenax. 

IlpH .tlBHllteHHH ueneii .tlOJDKJIO 6&mo o6ecne'leHO HX Ha.tle:lltBOO ~enneHHe co 3803.tlO'IKaMH 

HH'1tHHX llpHBOJ:IHWX ponHKoa. Bee poJIHKY. (HH'1tHHe H aepXHHe) .tlOJDKJlhl nnaaHo BPllllUln.cH. 

B~oHHall CHCreMa 110.tta'IH H Y.ttaneHHll raaoa .t10n'1tHB o6ecne'IHBan. paape:11teHHe 

11op11J:1Ka 10 • • • 20 Ila. IlosroMY oco6oe BHHMaHHe cnOJ:IYer o6parHn. Ha rePMermaumo cy· 

WHnKH: ynnomeHHe J:1Bepeii, rennoH30~0HH&1X WHTKOB, ycraaoanOHH&IX M0'1tJ:IY 11apH&1MH 

ponHKaMH c ropuoa c:ywHJIKH H M0'1tJ:IY ceKUHeH cywKH H Oxna'1tJ:leHHll. IIlHrKH .tlOJDKIW 6i.m. 

ycruoaneH&I Ha B03M0'1tHO 6nH3KOM paccrollHHH or ponHKOB~ Mecra 110.ttcocoa C.llOJ:IYer .t1011on· 

mnem.HO ynnOTllll!h ac6ecrOB&IM WH}'POM. 

CYWHJD>HOe H TOIJO'IHOe 110Met®HH!l .tlOJDltH&I 6&1Th CHa6)1(eJW C.lle.tl}'KllUHM llporHBOl10-

'1tapll&IM · HHBemapeM, 06opy,t10BBHHeM H MarepHan&MH: llI1UIK8MH c 11eCKOM H nonar&MH, 

Be,qpaMH, 110'1t8PB&IM rHJ:IPaHTOM c KOMIJJieKTOM PyKaBOB, orHerywmerulMH, nponmoraaU.m. 

6arp&MH H CKpe6KaMH, MetaJIJIH11eCKHMH necrHHUllMH, MetaJIJIH11eCKHMH nponmHJIMH .tlJlll 

y6opKH o6ropuWHX KYCKOB WIIOHa. CyWHJIKa .ttOJDKHa 6&1Th 06opy.t10BaHa naporywiaem.aoii 

ycraHOBKOH • 

.IloJDKIW 6i.m. npOJ:IYCMorpeH&I cne.tl}'IOWHe Mepo11pwnHJ1 110 reXHHKe 6eso11acaocm. 

IlOMO!UeHHll .tlJlll TOl10K H cyWHJIKH .tlOJDKIW 6&1Th xopowo OCBeiueH&I. 3neKtpOABHl'areJIH 

.tlOJDKJlhl 6&1Th 3838MJleH&I. Be11 nyCKoau sneKtp08llll8parypa .t10n'1tHB HMen. H8.tl0'1tJIY10 

sneKtp03&WHry. Bee ABHlltYWHOCll peMHH H UenH .tlOJDKJlhl HMen. orpuc.t1eHHJ1. Bee apllIQllJO· 

IUHl!Cll tW:rH MexaHHaMOB B 30He pa60T&I .tlOJDKIW 6&1Th orpBJK.tleH&I WHTK8MH HJIH CerKaMH, 
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Meet& no,J:ICOCOB B03.11YX& y BeHn!JUITOpOB H B03.11YXOBOAOB A01DKHhl 6blTb orp&lKlleHh! cerK&MH. 

IlO.IJ&I A01DKHhl 6blTb POBHh!MH, nOC?opoHHHe npeA1.4eThi AOJDKHh! 6bll'b y6p&Hh!, Kp!O'QIOI AJJff 

JIHKBH,llllWIH 3&n0MOB A01DKHhl }'KJUl,AblBlll'bCll B cneuitlUlhHO OTBeAeHHOe AJJff a:roro Mecto. 

BpHr&A& AOJDICH& CH&6JKa'1'bCll He MeHee '\leM 'leTb!PbMll nap&MH pyK&BHU ,llJllt npeAfnpeJK.QeHHll 

OJKOrOB npH ~ 3an0MOB. IlnoUUl,llKH Ha c:ropoHe wpy3KH H Bbirpy3KH wnoHa 

AOJDICJlbl HMe:r& nepHJU1. 

Ha pafio'IHX wecrax A01DKHhl 6bll'b BblBeweHh! :reXHonormecKHe K&pTbl c peJKHM&MH 

pa60TL1 cyWHJIKH, cxewoi cywHJIKH, npasHJI&MH pa60TL1 H HHc:rpyKQHH no :reXHHKe 6esonac

Hocm. 

3KCT111yaraqUJ1 CyWUJIOK. Il y CK Cy W H JI K H H&'IHHae?Cll C pac:ronKH ?OnKH. Pac:ronKy 

CJle.llYeT Ba'\IHHlll'b 3& 2 ••• 4 q AO Ha'\l&Jl& nyCKa rasa s cywHJIKy. 0Ha ocymectBJmeTCll npH 

O?KphlTOM KJiarlaHe pac:ronOIDfOH rpy6w ronOK, pa6o:r&IOLUHX Ha ,[lpeBecHOM IOIUIHBe, H 3&Kpbl· 

:row WH6epe sa ronKoA. Ha HeKorophlX cyWHJDCax, pafio:r&IOLUHX Ha wasy:re, B nepHOA nporpesa 

TOUKH rll3bl TaKJKe HanP&BJmlOTCll B arwoccl>epy, MHHfll cywHJUCy. IlpH npHMeHeHHH B Ka'\lectBe 

roIIJIHBa npMpOAHOro rasa pac:ronKa ocymectBJmerCH qepes cyWHJIKy. 

B nepHOA pac:ronKH 6pHrll,tlHp ~:reJibHO nposepser nowo:roBKY cy1WUIKH R scero 

o6opyAOBllHHll K nyCKy. IloA&'\18 rasos B CfWHJIKY npoH3BOJIH?Cll roJlbKo nocne xopowero 

nporpesa ronoK H npH o:rcyrCIBHH 38,llblMJieHHocm rasos. Coc:rollHHe nporpesa ronKH 00P9Ae

JllleTCll no cl>y:repoBKe K&Mepbl ropeHilll: OH& AOJIJKH& 6i.m. xopowo H&KaneHa. TOJlbKO B 3?0M 

cnyqae BoaMOJKHO noJIHoe cropaHHe ronJIHBa H nonyqeHHe rono'IHh!X rasos 6es sanaxa H QBera. 

IlyCK cywHJIKH ocymectBJllletCll s cn~mew nopll,llKe. BKJIIO'QIUD:r npHBOA poJIHKos 

cyWHJIKH npH HOpMIUlhHOH HarSVKKe ueneii Ha XOJIOAHOM B03.11YXe. PeryJIHPOBK8 Hlll'llJKeHHll 

ueneA ocymecTBJIJleTCll no Mepe HX Harpesa H YAJlHHeHHll. BKJIIO'\l&!Ot BeHrHJlllrOP (seHtHJlll· 

ropbi) y,naneHHll rases H3 CywHJIKH. BKJIIO'\l&!Ot .QblMOCOC noA&'llH rasos (.QblMOCOCbi noA&'llH 

raaos npH e11c:rewe UHHH~ll) c S&KpblfbIM WH6epoM. IIIHfiep&MH Ha .QblMOCocax H rasoxoABX 

perym1pyiot nOA&'\lf rasoB03.11YWHOH CMecH B KOJIH'\lectBe, OnpCAeJllleMOM Oin'HMllJibHOH 

Hll'Pf3KOH 3JleK!pO.QBHl'UeJieii; BKJIJO'\l&IOT BeHDUillTOpbl K&Mepbl oxruiJK.lleHHll. 

no AOCTHJKeHHH s fiOKOBhlX WKacl>ax noA&'llH rasos s cyWHJIKy reMIIeparypoii 200 • • • 

220 •c, a Ha BhlXOAe HS CfWHJlKH 110 ••• 120 ·c, MOJKHo Ha11H11ar& sarpyJKU& wnoH s cywHJUCy, 

yc:raHOBHB CKOpocr& npox°'1C,IleHHll Ha coomercmyioLUHii peJKHM cyWKH no ~ocm swcy

WHB&eMoro wnOHa. 
PeJKUMw cywKu. YetllBaBJDIBllJOTCll CJI~uiHe peJKllMbl cyWKH 6epesosoro wnoHa H3 

c:wpl>ll EeJI83HOAopo:JKBOi AOC'lllBKIL 

Tewieparypa rasoB03.11YWHOli cwecH, •c 200 ••• 230 230 ••• 250 250 ••• 280 
IlpoAOJVlCHreJlbHOCTb cywKH, WUI, wnoHa 
ro~oli,MM: 

1,2 •••••••••••••••••••••••••• 7,7 6,0/6,3 4,5/5,75 
1,5 •••••••••••••••••••••••••• 8,5/8,65 7,5 5,0/7,25 
1,8 •••••••••••••••••••••••••• 10,0/12,0 8,5/9,5 6,5/8,25 

IlpHwe11aHHe. B 'IHcmaene - Allff llllnl3'i&JKHoi cywHJIKH, s 3HllMeHarene - AJJff BOC&MH
ar&JKHoii CywHJIKH. 143 



PelltHMhl cyWKH B 31BHCHMOCtH or KOHKpe?HWX ycnomdi }'TOlllllllO'rCSI 38BOACKHMK na6o

paropHHMH. Ilpa cywKe lDIIOHa H3 CllJl8BHoro cwpWI npo.t1orutunem.J1ocn. cyWKH yseJIH1D1-

aaerCH HI 15 %. PexcHMlil cyWKH KYCKOBOrO WIIOHI YCTIHllBJIHBIUO?Cll 31BOACKOH na6oparopHeH 

B 31BHCJ040CtH or K034>4>HIIHelal 38110JD18HHJI C)'UIHJIKH. 

3aepyaKa u ewepyaKa wnoHa. Ilpa pa6ore HI cywHJIKe AOJDICHbl 6:i.m. co6JDOAeHhl cne,izyio

~e nplBHJia lllll'PY3KH lDIIOHI. B KllK,tllodi nuc C)'UlHJIKH 3&rpyxcaercR IJO AB& JDIC'll WIIOHI. 

JIHcn.r cne;11yer 3&rpy:atarh c HanplBJieHHeM BOnOKOH BAOJJI> C)'UlHJIKH 6e3 IJepei<:OCOB. He 

pupewae"rCR lllll'PY:lltl1'b B C}'WHJIKY JDIC'lW BHIXJlecncy. He p13pewaerCH 3arpyE1n. B C}'IIIHJIKY 

JIHC'lhl lDIIOHa c HIXO~Cll HI HX IJOBePXHOC'lH KyCO'DtlMH WIIOHI H ;11pyrHM wycopoM. 

IlpH OTCyrcTBHH orplHIAHTeJ!eH IJO UIHpHHe BO H36extamse 311Jl0MOB JDIC'lbl WIIOHI npH 3111'py3Ke 

He cne;11yer npH,ABHl'an. BIInOfHYJD K K~ POJDIKOB. 3arpy3KI WIIOHI B C}'WHJIKY AOJIJIUl8 

llpOHCXOAHTi> flK, 'lr06bl paccro.RHHe Mellt,lly tOPIUMH JDIC'IOB (IIO JlJIHHe CywHIIlUI) 6wno He 

!tcmee 6. cw. Bo H36el!WIHe 3anowoa peKOMeHAYerCH nHC'lbl c 31Kop&MH H rp~ p13Bopa

'DIB&n. raK, 'lr06w II~ KOH~ JDIC'll 6wn 6e3 Aed>eKrOB. 

Bwrpy3KI C)'UlHJIKH ocyuiec:TsJmerCH purpy30TDIWM Mex&HH3MOM. Ilpa MexaHmlecKOH 

Bbll'PY3Ke B&lXO,llllIIUle H3 C)'UlHJIKH JDIC'lbl lllIJOHI IBtOMlnlWCKH yKJUIAblllllO'rCSI HI C'lOn 

IJO,ll'lteMBHKI HnH HI COprHpOBO'IUll>le KOHBeiiepw. 

Rpo1.1ecc cywKu wnoHa ~ no rexHonor1111eCKoii HHCrp}'KllHH, npa arow 

AOJDltHbl co6JDDAlfloCll cne,ttym1JU1e npaBHna. 

He AOIJYCKaerCll OCTIHOBKI ABJll'aterul npHBOAI C)'UlHJIKH Will yaenll'l8HIUI npOAOJlllCH· 

rem.HOCtH cywKH. JlM aroii ~ena AOJDKeH 6:i.m. OC}'lllOC'rBJleH IJepeBOA pOnHKOB HI 31M8,ll

neHHyJO CKOpDCTb. Bo Bpewl cyWKH liPHrUHP cne,QHT 31 rewneparypoii ri30B03A}'WHOH CMecH B 

C}'llIHJIK8 H B 31BHCHMOC'lH or IJOK131HHH repMOMefPOB HI BXOAe rl30B B cymHJIKy H3MeJUler 

CKOpocn. npoxo~ lDIIOHa. ~ ~eMall rewneparypa 280 •c. 
IlpH npeBblilleHHH }'Kl38BHOH teMIIeparypw lipHrUHP npHHHMaer Mepbl K ee CHHlKelUm. 

CllHl!Cmme rewneparypw o6ecII81D!Bae"rCR yBeJDAeHHew IIOAl'IH orpa6or1HH111X rl30B s cweca· 
reJil.Ryio K&Mepy. Bena npa aroM TeMIIeparypa ra3oso3,ll}'IIIHoii CMecH He II&A&er, ro fMellh· 

WlllOf KOJIH118CTBO ClltHl'aeworo roIJJIHBL 

CywHJIKI AOJDICH8 nrpyllCIS'laCll lllIJOBOM H B o6eAemuiiH IIepepblB IIOAMllHHlllMH palio

'llJIMH. JlHC'lbl umoHa AOJDl[Hbl cne,tlOBlrl> qepe3 cymHJIKy' HenpblpblBHO nHC'l 31 JDIC'lOM. B 

CJI)"Ule OliHlpyllteHHJI Ha cropoHe BwrpySKH npeKp~emm HenpepbIBHDrO BblXOAI lDIIOHI B 

OAllOM HnH HecKOJDaKHX 3f1:11t&X palio'Udi olil131H HeMe;llneHHO npoiirH HI C'lOPOHY 31rPy3KH H 

BhlSICllHflt npHQHH}' IIepepblBa B B&lXOAe WIIOHI. Bena nepepblB B B&lXOAe WIJOHI He CB1131H c 

31,11ep:11tKOH HI 3111'py3Ke, ro npll'IHHI 31;11ep:11tKH - aaJIOM WIJOHI B C)'IIIHJIKe. 

IlpH o6H1pyllteHHH 31nOMI lDIIOHI ero nHKBHAIUIUI OC}'lllecTBJIJ18fCll B cn8,ll}'lO!UeM 

IJOp$1,!1Ke. {IP8KPIUWOf wpy3Ky lllIIOBa B c}'IIIHJIKy, npeKpllUllllr no;111qy rl30B03A}'IIIllOH 

CMllCH B c:ymHJUCy, BblKJDO'WOf npHBOJl pOnHKOB, OrKpblB810f KnaIJIH plC'lOIIO'IHOH rpyliw 

(ApesllCHhlX roIIOK) JlJIJI YJl&neHHJI rono'IUll>IX r13os s UMocd>epy. Ha Ml3yrHWX roIIKaX H 

roIIKaX, paliorw~ HI llPHPOAHOM rl3e, ronoimwe r13111 r1101Ce Hanpaarumr s arwocd>epy, 

8CJIH HMee'rCSI PIC'lOIJOTDWI rpylia, npH ee OTCyrcTBHH npeKpllUllllr IIOAl'I}' Ml3yra HnH npapo,ll• 
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Horo r83a. OncphlBUlr JtBePH c:ymHJIKH H BWICHmOT Mec:To 38JIOMa. 3anoM JIHKBH,nHpyercsi 

HMelOUUIMHCSI 11plll:IIOC06neHWIMH. EcJUI ,QJUI JIHKBH,Q~ 38JIOMI rpe6yercsi 3HllDIT8JibHoe 

BpeMJI, TO BhlKlDO'lllOr BCe AblMOCOChl H BeHTHllSl'lOphl H racsir TOllKH. EcnH ,QJUI .IIHKB~ 

38JIOMI rpe6yercsi c,tlBHl'llTlt POJIHKH, CHHMa'l'lt 3KPaHhl H .QP., TO npHBneKaerCSI A8"CypHbrli 

cnecap11. 

Ilocne ~ 38JIOMI BCe CHSlThle AetanH AOJDKHhl 6h11'1t YCTIHOBBeHhl H8 CBOH 

Mec:Ta. Ocoiiemio ~renJ.HO cn8AYef ¢1HKCHpOBarJ. 110BopOTHhle 3KpaHhl B 6oKOBhlX 1IIK1¢1ax 

110Al'DI, YCTIHOBHB HX B 11ono:m:eHHe, OnpeAeneHHoe npH OTBaAKe cywHJIKH. 3areM AOJDKHhl 

6h11'1t YA&JleHhl BCe OCTITKH lllllOHa. Ilocne aroro BKJD011118TCSI 11PHBOA cyWHJIKH H BhlllYCKlerCSI 

H3 Hee OCTIBlIDdiCSI lllllOH. 

IlpH .IIHKB~ 38JIOMI cne,ttyer yro'llHH1'lt ero 11pH'DUlhl H B03M0'1tHhle 110CB8ACTBHll. 

IlpHlUUlaMH 110JIBJleBIUI 38JIOMOB MOryr 6h11'1t HeHCllpaBHOCTH pOnHKOB, 1.1emlii, npoaepn.ma· 

HHe 3B83AO'leK, lllecrepeH H .QPyrHX Aet&Jieii. HcnpaBHOCTll :X:OAOBOA 'IACTH 11ocne .IIHKBH,QaiatH 

3an0MI AOn:m:Ha 6h11'1t npOBepeH8 11po6Hh!M Jl}'CKOM 'lepe3 cylIIHJIKy nHCTOB lllllOHa 110 BCeM 

3Ta:m:aM. 

Ilocne .IIHKB~ 38JIOMI H yCTpaHeHHll Ae¢leKTOB cywHJIKa 3aKph!BaerCSI H Jl}'CKaetCSI B 

XOA B CBe.tl}'l011.18M 110pff.t1Ke. BKJDO'WOT llPHBOA ponHKOB cyWHJIKH, BKJDO'l4l01' BeHTHrurrop 

YAlneHHR r830B HS c:ymHJIKH. BKJD011410t Ah!MOCOC 110Al'IH rll30B B CflIIHJIKY, saKphlBlllOt KJia· 

l1aH pacro11011HoA rpy6hl, 110CTelleHHO orKphlBlllOT 111H6epa 110Al'IH f830B B cymHBKy. no 11pH60-

PllM KOHrpOnHpYJOT TeMnepatypy H8 BX(IAe B cy111HJU<:y H 110 AOCTWKeHHH ee 200. • • • 220 ·c 
Hl'IHHlllOT sarpy3Ky lllllOHa. IlpHBO,J:I AOJVKeH 06ecIIe'IHBB'l'b 31ABHH}'l0 no PelKHMY W!Hren!IHOC'l'b 

11poxollC.QeHH11 lllllOHa 110 cy1IIHJIKe. CywKa npoAOJVKaercsi B H3BOJKeHHOM Bhlllle 11op.R,11Ke. 

TeM11epatypa B 60KOBhlX 1IIK1¢lax 110A1'IH AOn:m:Ha 6hln He HH:m:e 110 ••• 120 •c. 
IlpH o6HapyllteHHH HeHCllpaBHOCTH B pa6ore npHBOAB cywHJIKH cnenyet .CHa'lana YAanH'l'h 

H3 c:ymHJIKH BecJ. lllllOH (npeKpUH'l'lt 110A1qy Chlporo 111n0Ha), a 3aTeM yCTp11HH1'1t Ae¢1eKl'hl 

npHBOAI, He ocraHaBnHBllll AblMOCOChl H BeHTHJISITOphl (npH HeAnHTenJ.HOM peMOHTe). ECJIH 

Ol'KJIIO'IHJICSI 11PHBOA cylIIHJIKH H Ae¢1eKT MOlKer 6h11'1t yCTpaHeH 31 2 ••• 3 MHH 683 OTKph!Ba· 

HHli ABepeA cyWHJIKH, ro Ah!MOCOChl H BeHTHllSl'lOphl He OCTaHaBnHBlllOr. ECJIH JKe rpe6yercsi 

WIHrenJ.Hbrli peMOln HnH Heo6XOAHMO OrKpbllla'l'b ABepH, TO 110Ctyllll!OT TaK JKe, KaK 11PH 

o6Hapy:m:eHHH sanoML 

Ecral 11pH pa6ore cywHJIKH Bhllllen H3 CTp0.11 3BeKrpOABHr8Ten!I Ah!MOCOCI HnH BeHTHJI.11• 

TOpa BhlXJ10111 f830B B 8TMOC¢lepy, TO 110CTylllllOT TaK lKe, KaK npH o!iHapylKeHHH 38JIOMa. IlpH 

11epsoA llte B03M0)1CHOCTH lllllOH H3 CflIIHJIKH YABJl.lllOT. ECJIH BhlKJDOQHJICll BeHTHB.llTOp KBMephl 

OXJUIJKA8llH.ll cyWHJIKH, TO cylllKy MO)ICHO 11POAOJilltl1'1t, eCJIH B03M0)1CH0 YCTp11HH1'1t Ae¢leKT npH 

pa60Te cy1IIHJIKH. B npOTHBHOM cnyqae, KOrM H3 cy1IIHJIKH H8'1Het Bh!XOAH'l'lt rop.11'1HA 111110&, 

B811pHro,llHhlii ,QJUI CKneHBIHHli, CYIIIHJIKY OCTIHIBnHBlllOT, KaK npH o6HapyllteHHH 3anOMI. 

IlpH np8AfnpellCAeHHH o BhlKJDO'leHHH sneKrposHeprHH H3 cy111HJU<:H yAanmor. BecJ. lllllOH. 

Ilocne OCTIHOBKH Jl}'CK OC}'lllecTB1l.lletCll B 06hl'IHOM 110pff.t1Ke. B cnyqae BhlKJDO'leHHli 3BeK· 

rposHeprHH 683 11pe,ttyl1peJl(AeHH.11 HeMeABeHHO OTKJD0'14JOT Bee py6wn.HHKH H OTKphlBlllOT 

WH6epa Ha Bh!XBOl1 f830B B lt'MOC¢lepy. IlpH 11epBoA B03MO)ICHOCTH H3 CfllIHBKH YA8JISUOT 111110H 
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H 1lHl1ll> nocne :roro, K8K y6e,wrrcft B HOpMan&HOH pa6o:re npHBOJUl po.JIHKOB, C}'JJJHJDCY nyCKaJO:r 

B ,QeHC'l'BHe. 

IlpH o6HapylKeHHH .iteclieK:roB pa6o:rw CHc:reMbl nOJUl'DI M83y:ra K c1Jopc}'HK8M, C8MHX clJop

cyHOK H BeH:rKllll:ropoB BB.ll, Pacm.uDIB8IOllUlX M83y:r, HeMe.tllleHHO nepeKphlB8IOI noMqy 

M83y:ra. TaK lKe noc:ryna10r H npH OC'l8HOBK8X ,ltWMOCOCOB nOJUl'DI r830B B C}'JJJHJDCY H 06Hapy

lKeHHH HeHcnp8BHOcreH H3MepH:reJibllblX npH6opoB. 

B CJI}"l8e lll>IH}'lK.lteHHOH oc:raHoBKH HJIH BhlllBJleHHll .11eclieKTOB B pa6o:re MeX8HH3MOB 

3arpy3KH H Bhll'PY3KH noc:rynaIO:r, K8K npH o6HapyEeHHH 38JIOMOB. 

IlpH Pe3KOM nOBhlIIIeHHH :reMnepa:ryphl B cylllHJIKe, 3H8'DITeJil>HOM Bhl6HB8HHH r830B HJ1H 

o6HapyEeHHH 0'181'8 orHll npeKpllllt810r 3arpy3KY ChlPOro wnoHa, o:rKphlBaIO:r KJianaH p11CTono11-

HOH rpy6hl, OC'l8H8BJIHBlllOT ,itWMOCOC nO,Q8'DI, YJUlJUDOf H3 cyWHJIKH Beeb WOOH, BhlXO,ltllmHii 

H3 cyWHJIKH 06yr.IIHBWHHC11, rneioinHii H rop.llllUlii wnoH rywa:r necKoM HnH BO.Qoii, co6Hp8IOT 

Ha MetaJlBH'lecKHe npo:rHBHH H y6Mp8IO:r. nocne BhlXOJUl WOOH8 H3 cywHnKH o:rKphlB8IOI ~epH 

H y6Hp8IO:r oc:raTKH wnoaa. nocne JlllKBH,lUIUHH Bcex nocne,ltC1'BHii 38rop8HIUI cywHBKy nyc

KaIO:r B ,QeHCIBHe o6hl'IHblM nop~OM. 

IlpH Hll3H8'DITem.HOM O'llll'e OrHll H HOpMan&HOH pa6o:re XO,QOBOH 'lac:rH ,qonyCKaerCll, He 

npeKp81IUIH nOJUl'DI r83oB B cyWHnKy, npeitpaTH:r& 3arpyaKy, Y.118llH:r& Beeb wnoH H nocne a:roro 

CHOBa HatUma pa6ory (3arpy3Ky wnoHa). 

EcnH nollBneHHe 0'181'8 orHll B cyWHnKe COnpll)l(eHO c lll>IH}'lK,lteHHOH OC'l8HOBKOH ee 

XO,QOBOH 'lac:rH H WOOH He MOEer 6i.m. y,qaneH H3 CyWHJIKH, BhlKJIIO'l8IOI see ,ltWMOCOChl H 

BeHmnllTOphl, nepeKphlBll;'OI r830XO,Qbl nO,Q8'DI H r83hl BhlnyCK8IOT B a?MocclJepy. BKJD0118IO:r 

CHc:reMY napo:ryweHHll. EcnH yc:raHOBneHO MeC1'0 38r0p8HIUI, o:rKphlBaIO:r o:r,qem.Hble ~H H 

CKpe6KaMH y,qaruuo:r H3 cyWHBKH rop.llllUlii HJ1H rneioinHii WOOH. EcnH 0'181' OrHll 3H8'DITem.

.m.dt, :ro y,qaruuor WOOH H3 CMelKHhlX ceKIU!ii c QeJil>IO orpaHH'leHHll B03MOlKHOCTH 38rOP8HHll 

wnOHa B .qpyrHX CeKWlJIX. 

,llrui :ryweHHll npHMeHll!OtCll nap, necoK, orHeryWH:reJIH. IlpHMeHeHHe BO.Qhl .Qnll ryweHHll 

He peKOMeH,QyetCll, T8K K8K OH8 BWhlB&er Kopo6neHHe po.IIHKOB H K8PK8C8 CywHnKH. IlpH 

o6HapylKeHHH orHll BHe cyWHBKH ero JIHKBH.Q8IlHJI npoH3BO.QHTCll cornaCHo .QeiiC'l'BYIOIUHM 

np&BHnaM nolK8pHOH . 6e3onaCHoc:rH. BhIKJll011eHHe cyWHJIKH H :ronKH npOH3BO,QHTC!I no yKa-

38HHIO nHl'.l, OIBerC'l'BeHHhlX 38 nOlK8PHYIO 6eaonaCHocn.. 

IlpH pa6o:re 6pHr8JU1 cyWHJU,UUUCOB o6ll38H8 BhlnOJIHSITb see npasHna no reXHHKe 6eaonac

HOCTH. 

KoH'rpMb u pezy11upoeaHue npo1.1ecca cywKu wnoaa OCYllUlCrBB!lerCll noc:rollHHo H 

38Knl0"8erCll B H86JIIO.iteHHH 38 COC1'0lUIHeM seero KOMOneKCa cyWHJIKH, KOHrpone BB8lKHOC1'H 

BhlcyWHBaeMoro wnoHa H co6JlIO.QeHHH 38JU1HHhlX nap&Merpo11 pa6ow cyWHJU,HOH yc:raHOBKH. 

IlpH CywKe WOOH8 npOH3BO,QHTC!I KOHrponb H pery nHpOB8HHe CBe.QYIOllUlX TeM

neparypHhlX napaMe:rpoB pa6ow cyWHJIKH: :reMneparyphl B TonKe (750 ••• 900 °C), 

:reMneparyphl r830B03.QYWHOH CMecH, no.Q&BaeMOH B cywHBKy (250 ••• 280 °C), ~epa:rypbi 

orpa6o:rasweii r830B03,QywHOH CMecH, B03Bpll11UleMOH Ha Pe1'.lHPKY~ B CMecHTem.HYIO 

K&Mepy H Bhl6p8ChlB&eMOH B a:rMoccliepy (130 ••• 160 °C), :reMneparyphl M83y:ra nepe,q clJopcya-
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KOH Ha Ml3Yl'HOH tOl'IKe (80 ••• 100 "C), teMIIeparypbl BOJlbl .qJUI OXJWK,qelDl!i fiO,llllllmHHKOB 

(SS ••• 60 "C), a taKJKe teMIIeparypbl wnoHa nocne KaMepbl oxnuc.cie1DU1. 

Ha raaOBhlX poJIHKOBblX C}'llIHJIKax .qJUI HSMePelDIJi reMIIeparypbl HCfiOJJW}'lO'l' npH60pbl 

tpex .rpynn: ptytHbie tepMOMetpbl Pll3JIHIUlhlX tHnOB H KOHCtp~. JIHC'raHUHOHHhle MaHOMe

tpH'lec:KHe repMOMetpbl, tepMoaneKtpH'lec:KHe nHpOMetpbl, 3neKtpH'lec:KHe tepMOMefPl>I conpo

tHBJielDl!i, OrrrH'lec:KHe nHpOMetpW. 

Ptyl'Hble tepMOMetpbl npHMlllUUOt .qJUI KOHtpOJill H HllMePelDIJi napaMetpOB raaOB03.ll}'lll

HOii CMecH, KOHtpOJill tewneparypw Ml3yta, 80.tlbl .qJUI OXJWK.QeHHJI Kopnyca DO,llllllmHHKOB 

Jlb!MOCOCOB H .tlP· .llHetaHUHOHH!ilMH tepMOMetpaMH OCH~eHbl nym.m ynpunemur cyuIHJIOK. 

QrrmqecKJdi DHpOMetp npHMeHltetcff .qJUI KOHtpOJI&HOro HSMePelDIJi teMIJeparypbl B KaMepe 

ropellHll rol'IKH. 

Ko11tpom. rewneparypbl ~KYnHP}'IOIUeii raaosoa,qymsoA CMec:H H o6ecnll'leHHe 31MH

HblX pextHMoB cyWKH OC}'U{ectBJillet 6pHr&JiHP cyWHJ11o~OB. PerynHPOBaHHe reMJieparyp

HblX napaMetpOB COCTO.IUIHll rl30B03.ll}'lllHOH CMec:H, teMneparypw B tOl'IKe, teMIJepatypbl 

C.lltHraeMoro Ml3yta H BO.tlbl, oxnlJK,lllllOIUeii DO,lllIIHllHHKH Jlb!MOCOCOB, npoH3BO,llHtCJI KOtiera

poM-oneparopoM. IlepHOJiHtiecKHH KOHtpOm. teMDeparypHblX napaMetpOB pa60tbl cyuIHJIOK H 

BblCytlleHHOrO wnoHa npOBO,llln' pa60THHKH 3aBOJICKOii na6opnopHH. 

PerynHposaHHe rewnepatypw npOHSBOJXHWI npH pa6orBIOIUeii _CytUHnKe, r.e. KOrJXa OHi 

DOJUIOC1'J>IO aarpy.llteHa WfiOHOM. Tom.Ko B taKOM cnyqae MO.lltHO o6ecn8"HTI> JXOC'lH.llteHHe 

MQBHHblX teMneparypHblX napaMetpOB, npOHSBeetH npaBHJI&H}'IO otn&JXKY cyWHJIKH. 

TeMneparypa tono'IHblX raaos npH BblXOJXe HS rol'IKH (KaMepbl ropemur) JXOJl.lltJlll 6wn. 

1SO ••• 900 •c. IlpH 6onee BblCOKoii teMI1epatype raaos ya.cem.waercH cpoK cny.llt6bl il>ytepoBKH 

tol'IKH, a npH 6onee HHSKOii teMneparype C03JlaetCll OnacHOC1'1> HeDOJUIOro cropllHHll TOllJIHBa H 

nollBJieHHll B raaax npOJXYKtOB HenOJU1oro cropllHHll. KpoMe roro, npH CIDDlteHHH rewneparypw 

raaos Ha BblXOJXe HS ronKH YMeHl>Waercll o6'heM peuHpKynHp}'IOIUeii Otpa6orasweii B C}'llIHJIKe 

raaoB03.ll}'lllHOH CMec:H, 11?0 npHBOJIH'I: K fBenH'leHHIO pacxOJll tonnHBa H YllOPOlUHHJO CTOH

MOCTH CytllKH WDOHa. 

Tewneparypa 7SO • • • 900 •c 06ecne11HBaetCll C.lltHraHHeM ronnHBa npH Kosii>il>HQHeure 

HS6bl'l:Ka B03JXYXa a~ 1,8 ••• 2,S. IlpH C.lltHraHHH .tQ>eBecHoro ronmma Heo6xoJIHMb!H .qJU1 rope

HHH B03JIYX rIOJlaercll tom.KO qepea DOJIJIYBam.Hhle JIBepQW 'l:Ol'IKH, 'leM o6ecne'IH8aetcs 

npoXO.lltJleHHe B03JXYXa 11epe3 ropHSOll1'am.H}'IO H HaKnOHH}'IO KOnOCHHKOBble pewerKH, r.e. 

11epes cnoii ronnHBa. IlpH C.lltHraHHH .lltHJIKOro HnH raaoo6p11311oro ronnHBa 11acn. B03JIYXa, 

Heo6xoJXHMoro .qJU1 JXOCTHllteHHll a= 1,1 ••• 1,2, noJXaetcs 11epes ropenKH, a OCtam.Ha!l 11acn. (Jlo 

a= 1,8 ••• 2,S) nOCTYDaet B rollKy 11epea JIJOKH so ii>POH1'am.HOH eteHKe ronKH, pacnono.lltemwe 

y ropenoK. IloJXCOCbl xonoJXHoro so3J1Yxa 6om.we KOnHtiecma, 06ecne11HBBIOwero a = 1,8 ••• 

2,S, npHBo.wtt K CHH.llteHHIO teMlleparypbl B rollKe HHllte 7SO •c. 
XonoJIHb!H B03JIYX 6om.we JXOnyc:tHMoro KOnHtiecma MO.lltet noJXcaCWBan.cs 11epea 

sarpy30'IH}'IO BOpoHKy, KHpnH'IHYIO KnlJIKY ronKH, HerepMetH'IHO 3aKpwtble 60KOBble 

JXBepQW, KnanaH paetODO'IHOii tpy6bl H .tQ>YrHe Hennomocm. Il03tOMY Heo6XOJXHMO Ctporo 

KOHtpOnHpoean. repMetH'IHOC'rl> Meet B03MO.lltHOro DOJXCOCI xonOJXHOro B03JIYXL 
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0ll'lHM8Jil.Hlll reM11eparypa no,iumaeMoii s cywHJIKy raaosoo,izywaoii CMecH 250 ••• 280 •c. 
06ecnetieHHe r&Koii reM11eparyp1o1 ,nocmraerCll rpewi cnoco6BMH: no.QMewHBIHHeM K ronoti· 

HblM raaw reMileparypoii 750 ••• 900 •c orpa6orasweii B cywHJIKe raaoso3.nywHoii CMecH 

reMIIeparypoii 130 • • • 160 "C; no.QMewHBIHHeM K rono1UU>1M r83w s CMecHrem.Hoii KaMepe 

xono,naoro soo,qyxa; nonyqeHHeM ?OJ:lO'IHblX rl30B c HHSKoii TeMIIeparypoii Henocpe,ncmeHHo B 

ronKe. 

,llJm 06ecnetieHH11 3ll,tlllHHblX pextHMOB pa6o?J:.1 cywHJIKH reMIIeparypa no,nasaeMoii r aao

s03,tzywaoii CMecH ,11oruKHB ,11ocmran.c11 ram.Ko aa ciier no.QMewHB8HHSI K rono'IHhlM raaw 

orpa6orasweii f830B03,tzyWHOH CMecH. Ilo,QMewHBaHHe K ronOQHh!M raaBM B CMecHTeJlbHOH 
KaMepe xono,naoro soo,qyxa npHBo.QHT K nepepacxo,izy ronnHBa, r&K KBK He HCIIOJlb3yeTCll :renno 

QacrH orpa6orasweii B cywHJIKe f830B03,tzyWHOH CMecH, KOTOPlll B nepBOM cnytiae BOOBp~

eTCll Ha pe~Kyruuuoo. no rpet1>eMy cnoco6y, KpoMe roro, npoHcxowa Henonaoe cropaHHe 

ronnHBa, noBJ:.1WeHHlll 3al'aaoBBHHOCTb noM~eHHll, aacopeHHe wnoHa aonoi. 

06ecnetieHHe OilTHMllJlbHOH reMIIeparyp1o1 orpa6orasweii s cylllHJIKe raaosoo~Hoii 

CMecH 130 ••• 160 °C 38BHCHT B OCHOBHOM or rpex cl>BKropos: KOJDfllectBa 00,118BlleMOH B 

cylllHJIKy f830B03,tzyWHOH CMecH 31,J18HHOH reM11eparyp1o1; 00,llCOCOB tiepea HennorHOCTH B 

orp8liC,llemmx cywHJIKH (np8'K,tle scero s ,nsepsvc), iiepea uum<H co cropollhl sarpy3KH H ceKUHH 

Oxn8l!CJleHHll, nona; creneHH aanonaeHHll cywHJIKH wnoHOM. 

Ilo,ncoc 6om.woro Konmiecrsa xono,naoro eoo,qyxa iiepea HennorHocm npHBo,llHr K CHH· 

:ateHHIO npoH3sowaem.aocm cylllHJIKH. B HopMam.HJ:.IX ycnoBHSVC cpe,nlUlll r8Ml1eparypa s 

cylllHJIKe CPf·25M pBBHa tcp = (260 + 160)/2 i. 210 •c. 
Ecrus, HanpHMep, ecne,ncrsHe no,11cocos xono,11Horo soo,qyxa iiepea HennorHocrH reMIIe

parypa orpa6orasweii f830B03,tzylllHOH CMeCH B CYXQM KOIU.le CylllHJIKH Cf8Het PIBHOH 100 ·c, ro 

cpe,llWUI reMneparypa CHH3HfCll .no tcp = (260 + 100)/2 = 180 •c, r.e. Ha 30 °C, tiTO npHBe,ner K 

CHHl!CeHHJO npOH3BO,llH1'8JlbHOCTH cywHJIKH HI 20 %. . 
IlpH CHH:ateHHH reM11eparyp1o1 orpa6orasweii s cywHJIKe raaosoa.nywHoii CMeCH Heo6xo

i:IHMO YMeHbunm. ee KOJDfllecTBO HI peUHpKyruuuoo, QTO npHBO,tlHT K OOBblllleHHOMY pacxo,qy 

fOnnHBL 

KpoMe roro, H&nHtiHe HennorHocreii Hapywaer pa6ory searruurropos (.1U>1Mococos) 

Bhl6poca raaoEi H3 cylllHJIKH: OHH He o6ecnetiHBaior y,naneHIUI orpa6orasweii raaosoo,qywaoii 

CMecH H nocrynHBwero iiepea Hennoraocm xono,naoro eoo,qyxa. 3ro npHBo,llHT K s1o16HB8HHIO 

raaos H3 cywHllKH H aaraaosaHHocrH 1.1exa. 

IlooroMy, eCJJH npH pa6ore cywHllKH OKa:ateTCll, iiro npH no,naiie raaoso3,tzyWI1oi CMeCH 

TeMneparypoii 250 ••• 280 •c reM11eparypa orpa6orasweii s cywH11Ke raaoso3,nywaoii CMeCH 

6y,ner 3H8'1Hrem.HO HHJKe 160 ·c, ro npHQHHOH aroro MO:ater 6b!Tb O,llHH H3 npHB8,neHHhlX BblUie 

cl>BKropos HJDI see. B r&KoM cnytiae npeJK,tte scero nHKBH,llHl>}'1<lf aennorHOCTH ( ecmi OHH 

6&UIH), 38TeM ysemitiHBaior npoH3BO.JIHTem.HOCTb .IU>IMOCoca no,natm ,no ,11ocrHJKeHHll 38,llBHHOH 

no peEHMy reMneparyp1o1 orpa6orasWHX raaos. Ecrus npH aroM Ha6ruo,naerCH Bhl6HBBHHe raaos 

B noMe1.1.1eHHe, ysenHtiHBllOT T8l0Re H npOH3BO,I:lHTeJibHOCl'b BeHTHllllTOpa (.IU>lMOCOC8) y,11aneHHR 

r13oe H3 cywHllKH. 
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IloshlllleHHe reMIIeparypw oxpa6orasweii s cyWHJIKe ruos03JXYWHOii CMecH npoHCXO.tlH'f, 

KIUC npasHJIO, npH HH3KOH creneHH 3&nOJIHeHIUI cywHJIKH WOOHOM - npH HenOJIHOH sarpy31<e 

(npH nponyCKax Ha aarpy3Ke, cyuuc.e wno1111 c O,IUIOH croilhl no O,IUIOH cropOHe cywHJIKH), a 

r&IOKe npH nepecyWKe wnoHa. 

0CHOBHblM ycnosHeM HOPMam.HOH pa6orw CyWHJIKH JU!rule!Cll npUIHJI&HllSI pa 6 0' a 

,llLIMOCOCOB no,11aqH r&308 8 C)'WHJIKY H seHtHJlll'J:OpoB (JlwMococos) y,11aneHHH HX H3 

Puc. 58. U-o6pa3Hb1U J"SiZOMep: 

1 - T.!lrOMep; 2 - H3MepMTeJIOHBH Tpy6Ka; 3 -
pe3MHOBBH TpyfiKa 

Puc. 59. CxeMa MUKpoMaHoMerpa c HaKllOHHoii 

rpy6KOU (a, 6) 

~ .,. 
!<! 

7 
2 

800-rfOOO 
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Hee, r.e. o6ecnetreHHe OllfHM8JlltHhlX napwerpoB raaoB03A}'llIHOH CMecH. .Ilru1 roro '11To6w 

npoBepimo pa6ory AWMOCOCOB H BeHfHJllifOpoB, Heo6xo,QHMO onpe,QeJIHrb HX clillKfH'lecK}'IO 

npOH3BOAffrtlJibHOCTb, r.e. KOJIH1reCTBO no,QaBaeMOH B cywHJIKy r 830B03A}'llIHOH CMecH, KOJJH'le

CfBO YAllJilleMblX H3 Hee orpa6oraBWHX r830B, a r8.KJKe KOJIH'lecrBO r830B, B03BPantaeMhlX Ha 

P~KYJlffUHIO B CMecHrenltH}'JO KaMepy H BW6pBChlllaeMWX B arMoccliepy • 
.IlJill raaoBOll: poJJHKoBoii cyWHJIKH CPf·25M, pa6or11IO~ell: no CHcreMe UHHH~·7, KoJIH'le

cmo IUq>KyJJHpyio~ell: r830B03A}'llIHOH CMeCH Heo6XO,QHMO Onpe):lerum. B cne,l:l}'IOUUIX Mectax 

r830B03J:IYllDIOro rpaKra: B raaoxo,1:1e KOJJH11ecmo r830B03J:IYllDIOll: CMeCH, no,QaBaeMoii B 

i:yumnKy; B raaoxo,1:1e nepe,1:1 AWMOCOCOM KOJIH'lecrBO orpa6oraBwell: f830B03J:IYllDIOH CMecH, 

YAaJilleMOH H3 cywHJIKH; B raaoxo,1:1e KOJIH'lecrBO f830B03,ll}'lllHOH CMecH, B03BpantaeMOH Ha 

~KYJllU.IHIO B CMeCHrem.H}'JO Ka.Mepy; B rpy6e KOJIH'lecrBO f830B03J:IYllDIOH CMecH, Bb16pa· 

Cb!BaeMOH H3 cyWHJIKH B arMOCcliepy • 

.IlJill onpe.QeJieHHH KOJIH'lectBa raaoB03J:IYllDIOH CMeCH, npoxo~ no raaoxoJ:IY, Heo6-

XO,QHMO 3Ha:n. ee CKopocn. B nonepe11HOM ce11eHHH ruoxo,1:1a. CKopocn. noroKa onpe,1:1eruuor no 

ero AHHllMH'lecKOMY (CKOPOCTHOMY) Hanopy B ruoxo,1:1e c nOMOilll>IO MHKPOMaHOMerpa (rSU'O

HanopoMepa HJIH U-o6p83HOll: rpy6KH) H nHeBMOMeTpHTleCKOH rpy6KH B HecKOJlhKHX (5 ••• 10) 
ro'lKaX nonepequoro ce11eHHH raaoxoAL 

JbmllMH'lecKHll: HJIH CKOpOCTHOll: Hanop HA npe,i;icrllBJilleT co6oii p83HOCTb MeJK,Qy no1!HhlM 

aanopoM Hn H cram11eCKHM Her> HA= Hn - Her (npH 3aMepax Heo6xo,QHMo y'IHTb!Ban. 3H8K 

HanopoB: nmoc HJIH MHHYC). 

Ilpocreli:WHM npH6opoM AJill H3MepeHHH Hanopa HBJlllerCH U-o6p83Hhlli: rSU'OMep c H30-

ruyroii f·o6p83Holl: H3MepHTeJ!hHOH rpy6KOH (pHC. 58). 
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R15 

R5 
Crpepa 

Ha PHC. 59, a nOK83aH MHKPOMaHOMerp c HllK· 

noHHOH rpy6KOH H nHeBMOMerpHTleCKOH rpy6· 

KOH IlpaHAfJill AJill aenocpe,1:1crBeHHoro onpe

,1:1eneHW1 3Ha11eHHii HA" Tpy6Ka IlpaHArnH 

HMeer ABB orpocrKa: OAHH H3 HHX co 3HllKOM 

nmoc COeAHHHeTCH c TSU'OMepoM npH H3Mepe

HHH TOJlhKO nonuo Hanopa, BTOPOH co 3HllKOM 

MHHYC npH H3MepeHHH fOJlhKO craTH'lecKOro 

aanopa. 

EcnH coeAHHHTb c rsroMepoM 06a orpo· 

crKa rpy6KH, TO pa3HOCfb ypOBHeH nOKllJKeT 

Henocpe,l:ICTBeHHO Bemt'IHHY J:IHHBMH'lecKOro 

aanopa. Ha pHc. 59, 6 nOK838Hbl pa3JIH'IHble 

CXeMbl coeAHHeHHH nHeBMOMeTpH11ecKOH 

rpy6KH c U-o6pa3Hb!M rHroMepoM. Ilpu noru.· 

30BaHHH rpy6Koii IlpaHArJill B creHKa.X raao· 

Puc. 60. aHeBMOMerpu~eCKllR rpy6Ka l.(HHH~ 



XOAOB AOJDltHhl 6bll'b c,QeJlllHbl COOTBeTCTB}'IDUU!e rpy6Ke npOAOJirOB&Thle npopeaH, QTO He

YA06Ho. 
npH saMepax HaIIOpOB qepea OTBepcTHll He60m.WHX ,QH&MetpOB M0'1\JIO nOJib30Ban.cll 

cneQHam.HoA rpy6KoH UHHH~. noK&3&HHOH Ha pHc. 60. npH s&Mepe nonHoro Hanopa HaKOHeQ

HHK rpy6KH pacnonar11JOT Hascrpeqy noroKy BOS,Qyxa, a npH S&Mepax CT&?HQecKOro Hanopa 

nosopaQHBllJOT Ha 180°. PeKOMeH,QfeTCll saMep noJIHoro H et&THQecKOro Hanopos npoH3BO.QHTI> B 

0,QHOH H :roil lite TOQKe saMepa no teQeHHJO rll30XOA&. H3l'OTOBneHll&le rpy6KH :rapHp}'ID:r no 

conOCT&BJieHHJO c noKll3&HHeM rpy6KH npaH,llTJlll H ol1pe,QeJllllO:r Kosii>ii>HllHeHT rpy6KH K 

(K • 0, 75 ••• 0,8). 

no AllHHlilM s&Mepos onpe.QeJllletCH cpe.QHee 3HaQeHHe Hp,.cp c yqe:roM Koaii>ii>HUHeHTa 

H3MepHtem.HOH rpy6KH (0,8). 

CKopoc:ri. rll30B03JIYllillOH CMecH onpe,Qeruuot no ii>OpM:fne 

r = 4,43 ../Hp.IP, 

p = 353 / (273 + t), 

rAe t - :rewnepuypa rll30B03,QyllIHOH CMecH B TOQKe 3&Mepa, Onpe,QeJllleMIUI PTYTHbIM :repMO

MetpOM, °C. 
3HllJI nonepe'IHOe teQeHHe rll30XOA& F, M2, Onpe,QeJilUOT KOnHQectBO rll30B03.q}'I11JlOH 

CMeCH, M3/ti, npoxo~ no rasoxoAY no ii>OpMfne 

JlnR DOnyqeHHll KOJDAeCTBa UHPKYnHP}'ID~eH rll30B03AYllIHOii CMecH 06'beM Qya )'MHO

lltllJOT Ha MOTHOCTI> rll30BOaAYllIHOH CMecH p, KI/M3: 

QKr= Q,.a p. 

no nonyqeJIHhIM AllHHlolM COCT&BJllle:rCH 6an&HC KOnHtiecma rasoe, noAllHHhlX B cyWHnKy 

H YA&neHHl>IX H3 Hee, H A&eTCH OueHKa pa6o1'hl AblMOCOCOB H BeHTHJlllTOpoB. Peaym.:ran.i • 

3aMepoB CODOCTllBJllllOTCH C JJOK83&TenllMH teXHHllecKOii xap8KtepHCTHKH cyWHnKH. JlnR 
HOpMam.HWX ycnoBHH pa6on.i C}'lllHJIKH Heo6XO,QHMO, 11T06hl KOnHQeCTBO YA&JlllllMhlX H3 

cyWHnKH orpa60TaeWHX rasoe 6hlno Ha 8 ••• 10 % 6om.we KOnHQeCTB& nOA&BaeMhlX. B 3TOM 

cnyqae cyWHnKa 6yAeT pa60tan. DOA He6om.WHM Pll3pelKeHHeM H 6yAet HCKJIIO'leHO Bhl6HBa

HHe rasoB B C}'UIHJlhHoe nOMeweHHe. 

B peaym.tate npoBepKH Onpe,Qeruuot KOnH'leCTBO orpa60TasWHX B cywHJIKe rasoe, B03-

BP~llMhlX Ha peUffPKYJlllUHIO B CMecHTem.H}'ID K&Mepy, OT HX o6~ero KOnHQeCTB& (no onm

MllJibHOMY PelKHMY OHO COCT8BJllleT 65 ••• 70 %). B cnyqae HetOOTBeTCTBHl'l peay,m,:ra:roB npo-
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BeplCH OllTHMIJD>HblM SHl'leBiUIM nap&MerpOB npOH3BO,tlHTCI[ Heo6xo.QHMoe peryJIHpOBBHHe 

p16on.I: 06opy,110BIHH!I (H3MeHeHHe npOH3BOJ:IH1:em.HOCTH .QWMOCOCOB, BeHTHJlllJOpoB, nepep1c

npe,11eneHHe raaos HI peQHpKy~. Bhl6poc B 1ncocit>epy H r.,11.). 

qro6J.i nOBhlCHib npoiWIO,llH?em.HOcn. ,QWMOCOCOB H BeHrHJllUopos.,nomrocn.10 OiKphlBllOi 

11IH6ep1, I 381'&4 YBeJIH'DIBllOi ..acrory Bp~eHIUI ,110 OimlM&llloHhlX 3Jllqewd'j Harpy3KH 

3JieK?pO,llBHl'areneli. qacror1 Bp~eHHll ,QWMOCOCOB H BeHrHJllUOpoB npH ODTHMIJD>HOH npoH3-

BO,llH?em.HocrH saBHCHr or 06~0 conpomBJieHHR BCeli rplCCDI .QBHJlteHHll raaoB, onpe,11eruie

woro MecrHhlMH ycnoBHRMH. Ilosrowy OiliHMAJIWllll 'W:iO?I BP~eHHll ,llblMOCOCOB H BeHiHJill• 

ropos yetlHIBJIHBaerCll npH orJI1,11Ke cymHJIKH. 

BcnH nepe,111118 BP~eHHll or 3JleKtp0,tlBHrlieJlll K ,llhlMOCOCY HJIH BeHiHJllliOpy ocy~ecr

BJJlle!Cll qepes KJIHHOpeMeHH}'IO nepe,11ny, ro J:IJlJI y:eeJDAeHHll npOH3BO,QmeJIWIOCtH no,116H· 

Pl!Oi ,llHllMerphl lllKHBOB. 

Ilo ii>IKrH'lecKOH 'llC?O?e BPIUleHHSI poropl .QhlMOCOCI HJIH BeHrHJllUOpl H norpe6ru1eMOH 

MOl.llHOCTH 3nt!KtpO,QBHI'lieJlll PICC'IH'?hlBllOi 118CtOry Bp~eHHll no it>opwyne 

,I 

f,lle nH.IM - H3MeHllHHlft mor1 Bp~eHHH, MHll"1; n1 - ii>IKfH'lec:KIJI 118Ctorl Bp~eHHH, 
MHJl°1 ; NHoM - HOMHHllil>JWI MOl.llHOCib 3JieKfPO.llBHrlieJlll (nacnopmu), KBr; N1 - ii>BK?H'lec

KllJl MOug!OCib 3JieKipO,tlBHl'lieJlll npH 1l8CtOie BPauieHHll n1. 

Henocpe,llCtBeHHO ..acrory sp~eHHH J:lhlMOCOCOB HJIH BeHl'IUillfOpoB MO:l[JIO onpe,11emm. 

raxowerpoM. B ?OM cn}"lle, KOr,111 ,tlblMOCOC yCtlHOBJleH HI O.llHOii OCH c 3JleKfPO,tlBHl'lfeneM H 

CC>e,llHHeH c HHM MyciJroii, H3MeHeHHe 'llC?Oihl BP~eHHll B03MO:l[Jl0 rom.Ko npH 38MeHe 3JleK• 

rpo,t1BHrareru1. HanpHMep, ec:mi porop JXhlMoCOCI no,111'1H Jl-15,5 npHBo,tlHTCll BO ap~eHHe or 

3JleKrpO,llBHl'lrerul c 'llC?OfOH BP~eHHH 585 MHH01 H He 06ecne11HBaer Heo6XOJ:IHMYIO npOHsBO

,llH?em.HOCib, cnwer yetaHOBH'lb sneKrpo,t111Hr1rem. c qacroroii sp~eHHll 725 MHH-1 • Mo'1Cer 

OICllllillCll, 11ro npH sroii qacrore BP~ norpe6ru1eMu MOlllHOCib 6y,11er Bhlllle nacnopmoii. 

Tor.111 no,111qy H, cne,110B1rem.Ho, HarpySKy peryJIHpyior c nowouu.10 '1Camo3Jdi:Horo WH6ep1, 

YCtlHOBJleHHOro HI CllMOM .llhlMococe. B 3fOM cny11ae cne,llyer MIKCHMIJil.HO O?Kph!Blih WH6ep1 

J:IJlJI npeJ:l}'IIPe'1C.lleHHH BhlX0.111 H3 CtpM 3JieKtpO,tlBHl'lierul. 

BcnH OKl'1Ce?Cll, 11?0 peuffpKYJlJU.lHJI (B03BPIT orp16or1Bll1HX raaoB B CMeCHrem.Hyio 

K&Mepy) 3B8'111rem.HO wem.we OnrHMIJlloHoro KoJIH'lec:ma. ro ee cnwer YBeJIH'IH1'h. JlIDl 
cyuIHIIOK, p16or110llUIX no CHCTeMe UHHHOZ>-7, YBeJIJllleHHe pel.lilpKYJJHUHH 06ecne11HB8e?Cll 

nosoporllblM WH6epow: WH6ep cnwer npHJio,llHlln.. Hosoe nono'1CeHHe WH6ep1 cne.izyer 

aaclJHKCHpoBlih. PeryJIHpOBIHHe nOJI0'1CeHHft WH6ep1 ~eetBJlllerc:R .110 rex nop, DOKI He 

6y.11e? o6ecnewHa rpe6yl!Mlll peQHpKYJlJU.lHJI· 

K1qecmo C}'WKH WDOHI Ha fl30BhlX POJDIKOBhlX cyuIHIIKIX Onpe,llerule?Cll COO?BeretBHeM 

BJllllKHOCtH cyxoro WDOHI rpe6oslHHJIM reXHOJIOfHH npOH3BO,llCTBI ciJBHepw, PIBHOMepHocn.10 

BJll:l[JIOCTH cyxoro IIIDOHI BO BCeii naprHH, BHewHHM BH,llOM cyxoro WDOHI (orcyTCtBHeM no,11-

r1p1 KPOMOK, cne,110B Cl'1CH H AP·>· 
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Puc. 61. HweHeHue e1111J1CHocru wnoHa no 
ceqeHUJO qypaKoe: 
l - coCH&; 2 - 6epeaa 6ea noll<Horo 11,!ij)a; 3 -
6epeaa c noll<HWM 11,!ij)OMl 4 - nHCTBeHHHIIB 

Puc. liJ. CxeMa or6opa 06p0314oe 

nefJaR cmO{JOHO CyUJIJflKU 
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8bli!(Yj31<0 
lllfllJllO 

KapaHtJaUJ 30HO fl!JUJeHIJll 

2 4 6 8 10 12 
PocooORH11e om Ul!Hmpa 'IY/KIKrl, Cl'f 

npoOaR crnopOHa CIJIUUflKU 

Tpe6y8M8ll no reXHonorfflleCKHM ycnoBIDIM BJiaxtHocn. cyxoro wnoHa o6ecn01UmllerCSI 

npH HOPM8JlhHOA pa60Te cyuuullOI H co6mo.nemm pem!MOB CywKH. B 38BHCHMOCTH OT Bnuc· 

HOCTH cwporo H 38,llllHHOA BJI8llCHOCTH cyxoro wnoua npH onpe.tleneHHoA reMnepary°pe noi:tasae

MOH B C}'lllllJIICY r830B03i:tfWBOA . CMecH c nOMOlUbJO peryruiropa CKopocreA (BapH&topa) no 

putHMy yetllll8BJIHBaete11 ueo6xo.t111Mu: i:tnHrem.Hocn. npoxo:iKJ1eHH11 wnoua 1111pea cywHJDCy. 

B TOM cnyqae, Kori:ta KOHetUl811 BJIUCHOC'l'b OKUCetCJI 6om.we tpe6yewoii no texuonorHH, 

t.e. noiii:tet Chlpoii wnou, YBeJIH'IHB810t i:tnHreJil>HOC'l'b npoxo)ICi:teHHff wnoHa tiepe,s cywHJDCy aa 

C'let }'Melll>llleHHll 1l8C'lOTbl BPllUUIHHll ponHKOB. EcnH, Hao6opor, WDOH H3 cyuuullOI 6yi:tet 

B.blXOi:tHn. nepecyweHHhlM, i:tnHreJil>HOC'l'b cyWKH yMem.waior (yseJIH'IHB8IO'l tiBC'lOty sp11111e

HHll ponHKOB). 

IlpelK.Qe scero Heo6XOAHMO O'lMetHn., 111'0 p8BHOMepHOC'l'b BJIUCHOCTH BhlCyweHHoro B 

rasoBblX ponHKoB.blx cyununcax wnoHa 38BHCH'l ot Hatiam.Hoii BJIUCHOCTH wnoua H pacnpe,11e-· 
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neHJUl BnlllltHocm B JIHete no ero 1U10ll'8,llH. 3rH noKasarenH onpe.11emuo1"CJ1 cnoco6oM ,11ocr&BKH 

Cblpi.11, pacnonoJKemteM JIHCTOB tmioHB no ce'leHHIO nopo,llbl ,llPeBec:HHl.I. 

Ha pHC. 61 nOK838Ho H3MeueHHe·anlllltHocm cwporo ~oro umoH& no ce'll!HHIO 6epe-

30BWC H COCllOBWC qyp&KOB ,t1118MerpOM 24 CM. BnlllltHocri. COCllOBOl'O Ulll0H8 H3 ff.llPOBOA 1lllC1'H 

qyp8K8 p8BH8 35 %, a H3 386onoHHoA 130 %. BnlllltHocri. 6epesoaoro umoH&, aao6opor, }'Mem.· 

w&erCll or ueurpa K nepH!l>epHH. P83JIHtUUI sJWKHocm 6ept13oaoro umoH&. B npe,11enax o,1111oro 

qyp8K8 38BHCll1' or H&JIH'IHll H pUMepa noXtHoro 11,11pa B qyp8K8X. IIpH 01'C}'tC1'BHH nOXU1oro 

ff.llP8 Bn&XUlocri. umoHa (qyp8K 2) }'MeHl>W8e1'Cff or 1.1eurpa K nepH!l>epHH npHMepHO Ha 12 %, 
npH H8JIHTDUI noXtHoro 11,11pa ( qyp&K 3) Bn&XUlocri. yMeHi.W&efCff Ha 25 ••• 30 %. 

noaTOMY OCHOBHhlM rpe6oB8HHeM npH no.worOBKe Cblporo Jl}'ll.leHOro UlllOH8 K cyuuce 

,11onXU10 6i.m. tll.18reni.Hoe coprMpOB&HHe ero no Bn8)1(HOCTH nocne ny11.1eHH11 B 38BHCHMOCl'H or 

pacnonoJKeHHR umoHa no ceqeHHIO qyp8K8, cnoco6a AOC1'1BKH (CIIJIIBHoe, JKenll3Ho,11opoXU1oe), 

Xp8HeHHll cwpu H r.,11. K cywHJIKe llJnOH AOnJKeH no,J18B111'1>CR or,11eni.Hi.1MH n&pn!llMH no 

BJl8JICHOCl'H. 

0CHOBHl>IM !l>BKropoM, He 38BHCll11.IHM or p8BHOMepHOCl'H H8'18JD>HOA BnlllltHOCTH cwporo 

wnoHa H cywKH JIHCTOB wnoHa no 9T8)1(8M cywH11KH, ee WHPHHl>I H MOll.llAH JIHcra, RBJUlerCR 

pacnpe.11eneH11e rasoaoseywHoA CMecH no nonepe'IHOMY ceqemuo cyWH1IKH. PerynHpOB8HHll 

pacnpe,QeneHHll f830B03J:IYWHOA CMecH cneeyer H8'1HH&n. c npOBe,QeHHll KOHrPOnR pacnpe,Qene

HHll Bn&XUIOCrH B JIHCTax m.icyweooro umoHa. 

JlnH aroro B BOCl>MID!&XUIOA cywHJIKe or6Hp810t H3 o,1111oro qyp8K8 10 JIHCTOB umoHa. 

nepe,11 cyWKoA H3 ABYX JIHCTOB m.lpll38Klt no rpH o6p831.18 AM Onpe,QeneHHll H8'WllallOA BJWlt

HoCm JIHCTOB. 3&reM JIHCTW nponyCK810r qepes cywHJIKY no ABB JIHCTI Ha 1WltAlalA 'lerm.Di 

ftlllL npo6Hhle JIHCTW IImOH8 nponyCK810t qepes cywHJIKy roni.KO npH YCTIHOBHBWeiicll ee 
pa6ore H nonHocri.10 sarpyllteooA C}'WHJIKe no PUCHMY, 06ecnetD1B110ll.lllMY nonyqeHHe 

KOH911HoA BnlllltHOCl'H wnoHa 6 ••• 12 %. no nepecyweHHOMY (1 ••• 4 %) umoey rpy,11110 cy,ipm. 

o peHoMepHOCl'H cywKH. 

Us Ka)l(Aoro JIHCTa cyxoro imtoHa m.ipll38Klr no WHPHHe rpH o6p831.18 AM onpe,11eneHHJ1 

KOH911HOA BJWKBocnL CxeM& or6opa 06p831.10B noK&38H8 Ha pHC. 62. 06p831.IW IImOH8 AO 

B3BewHBllHHll cne.izyer xpBHHri. B 3KCHKaropax HJIH nonHaTHneHOBhlX MewKax, qro61>1 npeey· 

npe,llHTI> H3MeHeHHe HX snBlltHOCTH. 

BnUCHocri. umoHa onpe.qen11erC11 no iPopM}'ne 

r,11e 11 - Ha'lllD>HhiA sec o6p831.18, r; g 2 - sec a6conIO?Ho cyxoro o6p831.18, r. 

no nonyqeHHhlM AllHHl>IM pacnpe,QeneHHR sn8)1(HOCTH a JIHCTax no ceqeHHJO C}'WHJIKH 

Aaerc:R 01.leHKA K8QeCTB8 cyWKH H npH Heo6XO,llHMOC1'H npOH3BOAH?Cll COOTBeTCTBYIOll.lee pery

nMpOBaHHe. 

PerynHpOBBHHe p8BHOMepHOCl'H cyWKH no B1>1core cywHJIKH (nepepacnpe,11eneHHe noroKa 

f830B03J:IYWHOA CMecH) ocyll.leCTBnlle?Cll c nOMOll.ll>IO noaop01'Hhlx 3KP8HOB B 6oKOBWC WKa!l>ax 
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C)'WHIIKH no 1UHpHHe cyJ.DHJIKH c n0Mo~10 K011Yca-orceKaten11 s nonepeqHOM raaoxo.119 

noA1111H, qepes iorophlii raaoB03.eywH811 CMeci. nocrynaer K 60KOBhlM WKacl>IM no o6e cropolllil 

cywHIIKH. PeryJIHpOB8Hlle, nepect8HOBK8 3KP8HOB B 60KOBhlX riIIcacl>ax H KOHYC8-cm:eit8teml 

OC)'UUlCTBJIRerCJI rOm.Ko npH orJUl,QKe C)'WHIIKH nocne ee peMOH'l:L IlpH 3KCnJIYU~ HX nono

llteHHe He MeHlllOr. 

Ilocne KUt,lloro pery11HpoBIHHft qepes C}'IIIHJIKY npH yC'faHOBHBilleMCJI pelltHMe pa6cm.i 

nponyCK8101' Onwt'lllile llHC'fhl H Onpe.tteJlJllOr paBHOMepHocn. C}'UIKH. Pery11HpOs8HHe npoBO.QllT 

AO iex nop, noKa He 6yAet AocmrH}'Ta :rpe6ye.w1 paBHOMepHocn. C}'UIKH. 

HHOrAa He YAacm:R c nOMO~IO KOHYC8-orceKarerui: H noBOponu.tX 3Kp8HOB B 60KOBhlX 

WKacl>ax A06H'l'ltCJ1 puHoMepHoif cyWKH JIHC'fOB umoHa. B sroM CJIY1iU npH'iHHOH Hepa&HOMep

HOC'fH CYWKH JUIJilletCJI HH3Kllli CKOpocn. WIPKYJilllll!H rl30B03A}'IIIHOrO noroKa no c:ywHnKe, B 

pesy.m.rue Qel'O ero OCHOBIWI 'lllCTll H,llet KaK 6hl no KOHLllM pO.IIHKOB, BAO.Ill> i:isepeif. J1Jlll 
YC'fPIHeHHll sroro llBJle!UUI Heo6xoAHMo nposepm'b pa6ory Ab!MOCOCI H o6ecne-um. noAAqy 

HM fl30B03AYWHOH CMecH B CywHJIKy B :rpe6yeMOM KOJUl'leC'fBe. 

Ka'ieC'fBo cyWKH umoHa s raaosoif poJIHKosoif cyWHJIKe rlKllte 38BHCH'J: or npBBHJI&HOH 

381'py3KH llllIOHL JlHC'lbl llllIOHI cne.iiyer 3arpyl!C&:n. B cyWHJIKy paBHOMepHO, 6es 60.m.WHX 

p&sphlBOB. Kpo111e roro, Allft np~eHHSI Harpesa KOHLIOB POJUIKOB JUIC'lbl llllIOHI cne.iiyer 

nOAllBUI> B03MOlltHO 6JU1JKe K KOHlWoC pO.IIHKOB. 

IlpH'ilUIOH HeplBHOMepHocrH CYWKH rlKllte MOllter 6bl:n. OAHOBpeMeHIWI 381'PY3K8 JUIC'fa 

llllIOHI pl3JUl'lHOii roJlllUIHhl. Ilosro111y Heo6xoAHMO noetomuio cneAH:n., 'l?06hl He 381'pylltanCJI 

llllIOH Pl3JUl'iHOH TOJlllUIHhl. 

KoH:rpo.m. 31 COC'fO.IUIHeM nosepXHOC'fH JUICTOB wnoHa npOH3BOAH'l:CJI HX BHewHHM OCMOf" 

poM: OtcyTCTBHe HJD1 HaJ1H11He noreMHeHHH nosepXHOC'fH umoHa, nowapa KPOMOK, cne.iios 

C8lltH, 30.Jlbl H l'.A. 0CHOBHblMH npH11HH8MH noreMHeHHH JUICTOB llllIOHa npH cyWKe HBIDDOl'CJI 

nolUolllleHHe te111neparyphl ra.sos03A}'IIIHoii CMecH H nepecyWKa wnoHL IloreMHeHHe umoHa 

H16JDOA&erCJ1 tlKllte npH nponycice JIHcros nocne nepephlBa s pa6ore cywHJIKH. B sroM cny'ile 

pOJIHKH cyWHJIKH ycnesB10r neperpe:n.CJ1, BCJJeAC'fBHe qero OHH nepecymHBaJOr nepBhle JlHC'fhl. 

T&KHM o6paaoM, sarpy3Ky umoua Heo6xoAHMo npoH3BoAH'l'lt 6es ,wurzem.HhlX nepepblBOs. 

IlpH'ilDIOA noreMHeHHSI KpOMOK lIHC'fOB llllIOHI MO:llter 6blrl> (KIK H npH HeplBHOMtp

HOC'fH cyWKH JUICl'OB no HX WMpHHe) HHSKIH CKOpoc:n. wi:pKyJIHpYJO~eA fl30BosA}'IIIHOA CMecH 

B cyWHJIKe, a ~BIOKe HepaBHOMepH&H 3arpy3KI JDIC'fOB wnOHB no WHpHHe cyWHJIKH. 

3arpR3HeHHe llllIOHa C8l!CeH Ha6JDOA11etCJ1 B TOM CJIY'l&e, KOfAI B ronKe He o6ecne'IHB&erCJI 

nonBoe cropaHHe l'011JIHB8 HJDI fl30B03AYWHIH CMeclo nOABerCJI B cyWHJIKy ~peMeHHO, 

AO pasorpesa l.IHKJJOHI ronKH (KaMephl ropeHHH ronKH npH C:lltHrlHHH M&syra). KpoMe roro, 

3arpft3HeHHe cl:llteii HB6JDOA11etCJ1 npH nponyCKe nepBhlx JDICTOB umoHa nocne JIHKBHJlllWIH 

3arop11HW1 B cyll!HJIKe. 

Ha BhlXO~ H3 cywHIIKH . JDICTIX wnoHa MOryr 6bl:n. o6HapyllteHhl cneAbl 30.JlhI B 

pesym.tare Ol'KJIOHeHHR B pa6ore UHKnOHOB HCKporacareneH, ecJDI OHH HBnOJUleHhl 30noA. 

KpoMe roro, 3ona Ha llllIOHe MOl!Cer nO.llBHrl>CJI H B roM cnyqae, ecJDI OBI HaKOllHJIICh B HCKpO

OCIAO'IHhlX K&Mepax ronKH. Cne.iiosarem.ao, 'lr06hl npe.iiynpeAH'l'lt yaoc 30.Jlbl B cyWHJIKy, 
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cne.t1Yet 11epHO,tlHQecKH y,11arun:1> 30ny H3 30noc6opHHKOS-lUIKJIOHOS HCKpOracHreneii H OQHCTKlf 

HCKpooca,QO'lHhlX K&Mep rOJIKH. 

Ilepe,n OC?8HOSKOH C}'UIHnKH Ha ,llJIHrenl>H!dH 11epHO,ll 110,11aqy ,lij>eBec:HOro rollJIHBa MOlltHO 

YMeHl>Wari., a aareM COBCeM npeKpa:nm. aa 40 ••• 60 MHH ,110 ee OKOHQllHH!I. CywKa JIPH arOM 

~ectBJIJlercsl 3a Cllet aKKYMYnffPOS8HHOro renna s fOIIKe H C}'UIHnKe. Tew11eparypa s 

C}'UIHnKe 6y,11er llOCfelleHHO }'MeHl>Wa'?l>Cll. Heo6XO,llHMO COOTSetCTSeHHO MelUlfl> CKopocri. 

llPOXOXC,llemul WJIOHa qepe3 C}'lllH1IKY. 

Ilocne OKOHQllHHR cyWKH, BhlXO,lla scex JIHCTOS WJIOHa ocraH&BnHBIIOf ,tll>IMOCOCl>I 110,llaQH, 

a 3areM seHTHJIH'l'op1>1 y,11aneHHff raaos H3 cywHnKH .H OTKPl>IBIIOT wH6epa ,llJIJI yianemu1 raaos 

s aTMocit>epy. Ocna6MetCH HaTJDKeHHe ueneii 11pMBo,11a poJIHKos cywHnKH 11pH pyQHOM pery

nHposaHHH. 

IlpH Heo6XO,llHMOC?H 61>1crporo oxnaxc,11emu1 cyWHnKH OrKpl>!BlllOr ,llBepH H SKJDO'lllJOr Ha 

30 ••• 40 MHH SeHTHnllTOP B1>1xno11a. Ilocne OCTIUiOBKH cyWMKH Heo6xO.QHMO y6e,t1Hr1>CH s 

OTCYfCTSHH <?Q&l'OS orHH H Tne!Oll.IHX KYCKOS WJIOH~ KaK s cywHnKe, TaK H B llOMeweHHH. 

Ilocne OKOHQllHH!I pa60?1>1 Heo6xo,11HM0 BhlKJDOQH'?I> aneKTpoJIHraHHe 06opy,11osaHHH 

cyWMKH, OQHCTH'?I> eyWMKy H pa6oqee MeCTO OT Myeopa H ocrarKOS WllOHa, y6pari. s ycraHOS

neHHoe MeCTO llPHH&,llnlDKHOC?H H HHCTPYMeHTl>I, HCJIOnl>3YeMl>!e s 11pouecce pa60Tl>I, 3aJIHC8'?1> s 

CMeHHl>!ii (pa6oQHii) )l(ypHan see a&MeqaHHH 110 pa6ore cyuiMKH B TeqeHHe CMeHl>I H eoo6ll.IH'?I> 

06 3TOM Macrepy HnH HaQ&nl>HHKY uexa H CBoeMy .CM~y. 

MexaHHK 110 peMOHTY 06opy,11osaHHH 11pH cocrasneHHH nnaHos pea.coma cyWHJIICH pyKo

so,11CTsyetCH KaK Ha6mo,lleHHffMH ,11excyp.!Ddx cnecapeii H aneKrpoMOHTepos, laK H aaweqa

HWIMH H Tpe60S&HHHMH 6pHra,t1Hpos-eyWHni.WHKOS, CMeHH!dX Macrepos H HBQ&nl>HHKa uexa, 

3a!l>HKCHpOSaHHl>IX B )l(ypHane pa60Tl>I cywMKH, XpaHHWeMrH Ha pa6oqeM Mec:Te. 

Bo speMR OCTaHOSKH eywHnKH ,11on)l(eH C?CYll.leCTSnH'?l>CH ee peMoHT. YcrpaHll!OrCH see 

OTMeqeHHJde ,11eit>eKT1>1: 11poseplllOT KpenneHHH ,llldMOCOCOS H SeHTHnmopos, 110,llTHrHBlllOT 

ra.HKH aHKepHl>lx 6onros, ·ycrpaHHIOr ocna6neHHe peMHeH, ·38MeHHIOT HnH ,11onHB1IOr Maeno s 

KOpJIYCl>I 110,llWHIIHHKOS ,tll>IMOCOCOS, CM83blB8IOT ne6e,11Ky, KOp06KH CKOpocreH H ,lij>. Y TOllOK 

OCMarpHB8IOT eocroHHHe it>y:repoBKH K&Mep1>1 ropeHHff H KHpJIHQHoro Ka:raJIHaa:ropa (pewerqaroii 

CTeHKH), OCMarpHB810T H OQHWWT it>opcyHKH. 

0,11HospeMeHHO 11posepHIOT COCTOHHHe aneKrpoo6opy,11osaHHH H KOHTpOnl>HO-H3Mep,Hreni.

Hl>IX 11pH6opos • 

. nocne PeMOHTB y3nos cyWHnKH, llpHBO,lla, TOJIKH OHH ,110.IDKHhl 61>!'?1> llpHBe,lleHl>I s coc
rollllHe nyCKa s 3KCJinya:rmvoo. Ilo,11 OTSetCTSeHHOC'?I> llPOH3BO,tlHTeJI!I pa6o:r H MeX8HH3Ma 110 

06opy,11osBHHIO ocywecTSJilletCH o61LtHH OCMO:rp scero KOMJineKca eyWMKH, 3aKPl>ISlllOTCH 

,llBepH H ,11enae:rCH OIMetKa B JKypHane aa 110,llJIHCl>IO MeXaHHKa no 06opy,11os8HHIO 0 rorOSHOCTH 

cyWHnKH K 11yCKy. IlyCK cyrnHnKH 6pHra.QHpoM c1ywHn1>WHKOS S03MOlKeH :roni.Ko 11pH HW

QHH yKa38HHOH OTMerKH 0 rorosHOCTH s lKypHane. ' 

Y rnasHoro MexaHHKa H HaQ&nl>HHKa uexa ,llOn)l(eH 61>!'?1> )l(ypHan c aaJIHCHMH scex aaMe

qeHH!dx OTKnoHeH.Hii s pa6oTe cywHnKH, scex sH,11os asapHii H c11oeo6os Hx ycrp&HeHHH 
(:ra6n.1S}. 
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15. OTlcnoHeHWI pa60T&I eywWIKU, npu'IUHbl ux 803HUKH08eHWI u cnoco6bl ycrpaHeHWI 

BH,tX OrKJJOHeHHSI IlpH'llHH8 Cnoco6 ycrpaHeHHSI 

3araaoa8HHOC'll> noMerue- IlOJ:llltUI raaoa a cylllH1IKy npH 06ecne11HT1> .noJIHoe cropaHHe 
rolllIHBa. TonoQHhle rll3hl HB1Ipa
a.rurri. a cylllH1IKy rom.Ko npH 
xopomo p&CKane1111oii 4Jyrepoa
Ke KBMephl ropeHHSI 

HJU1 HenOJIHOM cropBHHH rolllIHBa 

CHIOKeHHe reMneparyphl 
BCymHJIKe 

BhlKJUOqeH BeHl'HJISITOP Bh!XJIO- BKJDOt,JHrb BtlHrHllllrOp HJIH 

na raaoa HJ1H .ltb!MOCOC pe~p- JlblMOCOC, cmtphlrb lllH6ep HB-
Ky~. npmcph!r ero lllH6ep rpy3KH aneKrpOASHrarerul 
.llhlMococoM noMerCfl H3JIHlllHee OrperynHpoaan. nOJ:lllQY rasoa 
KoJIHqecrao raaoa a cylllH1IKy 

He.nocrarot,JHoe CXCHrllHHe 
rolllIHBa 
HennorHocrH a Mecrax coe):IH-

JlblMOCOCOM raK, t,1t06h1 npOH3-
BO,QH'l'eJu.HOC'lb 6hllla Ha 5 ••• 
10 % IUOKe npOH3BO,QH:rem.Hocm 
BeHrH1lllropa Bh!6poca (,llhlMO
coca Ha p~pKyJl!IQHIO) 
Y BeJIHt,JHrb noJ:lllqy rolIJIHBa 

Y CTpaHH'lb Hennomocm, 3a-
HMii raaoxo,noa, Hennomo 38Kphl- Kphln. nnomo AaepH Ha ace 
m ,ItBepH cylllH1IKH, lllH6epcc 3anophl, ynnorHHn. mH6epa 
IloBhlllleHIWI pe~pKyJlllllHff YMeH&WH'lb no,naqy orpa6oraa-
raaoa B CMecHTeJu.H}'IO KaMepy weii r830B03,ttymHOH CMecH Ha 
TOIIKH p~Ky~ B CMecH:rem.· 

H}'IO KBMepy, yaenHtUmt awx

Hapywe11a rennoHSOJUUUUI 
non rasoa a arMoc4Jepy 
BoccraHOBHn. rennoH3~ 

rasoxo,noa raaoxo.noa 
He.nocrarot,JHBH npoH3BO,ItHtemo· Y BenHt,!Hrb npoiisaoAmem,-
HOC'lb ,Itb!MOCOCI DO,Itlt,JH 

IlOBh!llleHHe reMneparyphl H36h!rOt,JHoe CXCHraHHe TOIIJIHBI 

HOC'lb ,Itb!MOCOCI DOJ:lllt,JH, 
OrKphlB ero WH6ep HJIH yaeJIH
t,IHB qacrory ap~eHHSI 
YMeHhWH'lb no,naqy roIIJIHBa 
JlHKBH.rtHpoaa'lb saropaHHe 
YBenHQH'lb ~Ky~ 
orpa6or8BlllHX a C}'lllY.JIKe 

raaoa B CMecHreJihH}'IO KBMepy 
YMeHhuiHn. npOH3BO,QHrem.-

a cymWIKe Bl>lllle ,nonyc- 3aropaHHe a cylllHJIKe 
rHMoii YMem.weHHe no,nat,JH raaoa Ha 

peuHpKyJIHQHIO B CMecH:rem.· 
H}'IO KBMepy ronKH 
IlOBhlllleHHe npOH3BO,QH:rem.-
HocrH ,Itb!MOCOCI no,nat,JH HOCTb ,ItblMCCoca Il0,It8'1H 

IlepecyWKa HJ1H He,no
cyWKa aceii naprHH wnoHa 

Heco6ruo,neHHe peJKHMOB CYWKff CymHn. wnoH no ycr1Hoane11-
Hh!M pex<HMBM 

----·-·-···· ··--·~···-·· 
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BH,[I OfKJIOHeHHJI 

Ilepecy~a HJlH He,QO- ' 
cyWKa qac:rH naprHH 
wnoHa 

HepasHoMepHllll BJWK

HOC?b wnoHa no sr8l!C8M 
cyWHJIKH 

06yrJIHB&HHe, noreMHe-

IlpH'IHH8 

HencnpasHoC?b HSMepHrem.Hhlx 

npH6opos 

IlpononEeHiie 

Cnoco6 ycrpaHelilUI 

CHCTeMarwiecKH nposepim. 
fOQHOCTI> noK838HHH H3MepH
:rem.HWX npH60pOB 

OrKnOHeHHe H&'Wll>HOH snp- Copmposar& wnoH no Ha'Wll>· 
HOCTH wnoHa HOH BB8)1(HOCTH nepe,11 cyWKOH, 

HepasHoMepHll!lro~a 

wnoHa 
HepasHoMepHllll nonaqa rasos 
no 3?8)1(8M cyWHJIKH 

He cyimm. 0,[IHOBpeMeHHO wnoH 
H3 Eene3H0,[10pQ)l(HOro H CIIJUIB• 

Horo Cblpbll, copmposa:n. wnoH 
no nopo.QllM 
He cymHr& OJ:IHOBPeMeHHo 
wnoH pll3JIHQHOH :roJIIJUllW 
Orpery mq>osar& pasHoMep
HOCTI> nona'lll rasos no sr8l!C8M 
c nOMOIU>IO noBOPOl'HblX 3Kpa
HOB B 60KOBl>IX WKaiiJax nona'lll 

HepasHoMepHllll sarpy3Ka wnoHa IIInoH sarpyEar& pasHoMepHo 
no srP&M cyWHJIKH 
Cna611!1 ~KYJUIUHSI rasosoo
.tl}'WHOH CMecH B cyWHJIKe 
HepasHoMepHll!I nonaqa rasos 
no a:ralit&M cywHJIKH 

no BCeM 3f8)1(8M CYWHJIKH 
Jlosecm npOH3BO,[IH?ellbHOC?b 
,llb!Mococa no nacnop:rHoii 
Orperymq>osar& nonaqy rasos 
no 3fP8M cyWHJIKH c noMo-
iu.10 nosopO:rllhlX 3Kp8HOB B 
6oKOBhlX WKaii>ax nona'lll 
r830B 

HepasHoMepHllll sarpy3Ka wnoHa 3arpy)l(8:n. wnoH p&BHOMepHo 
no srP&M no BCeM arPaM 
IloBhWleHHe reMIIeparyphl rasos He nonyCKa:n. teMneparypy 

HHe HJIH nepecyWKa Kpo- Bhlllle nonyC?HMoif r&;iOB03,[lfWHOH CMecH BhWJe 
280 ·c MOK wnoua no KPllllM 

cymHnKH HH3Kll!I CKOpoc:n. r830B B 
cywHJU<:e 

Y BenHQHfb npOH3BO,[IH:rem.HOCTI> 

AJ>IMOCOC8 no,[18QH 

3arpff3HeHHe wnoHa B 
cyWHJIKe 
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IlepecyWKa wnoHa Cywim. wnou no peEHMf, He 
nonyCKlll'b nepecyWKy fWIOHa 
HHJKe4 % 

HepasHoMepHllll aarpy3Ka 3arpy)l(8:n. wnoH P8BHOMepHo 
wnoHa no WHPHHe cywHJIKH no BCeif WHpHHe cyWHJIKH no 

npaBHJUIM sarpy3KH 
HenonHoe cropaHHe :ronJIHBa B 06ecne'lll:n. nonHoe cropaHHe 
tonKe toIIJIHBa B ronKe 



BH.Q OTKJIOHeHWI 

06paaoBBHHe 3&nOMOB 

IlpO.QOn)l(eHHe 

IlpH'IHHa Cnoco6 yetpBHeHWI 

IlpellC,tleBpeMeHHIUl no.Qa'lll f83hl no.Quan. B cylllHJIKy 
raaoB B cylllHJIKy npH pacroru<:e tom.Ko np:ff xopowo p8CK8Jle&· 

HOH KJI&,t1Ke K&Mepbl ropemui 

TOIU<:H 

He6pexa1u aarpyaxa 
umoH& 

llecl>exTbl nynteBHll B BH.Qe 

ropnosoro rocl>pa Ha JDIC'l'ax 

3arpyaxa JDIC'l'OB aaxopBMH 

3arpy3K8 JDICTOB 6JDl3KO K 

KOHJ.UIM POJIHKOB npH OTCYTCT" 

IIInoH aarpy)l(an. no np11BHJI&M, 

C'l'&BHTb Ha aarpyaxy OilblTHblX 

pa6otmx 

H&JillJIHTb ~e wnoHa, 
IIlllOH no.Q&Ban. B CylllHJIKY 
pOBHblM KO~OM Bllepe.Q 

PaaBopatmBan. JDIC'l'bl H no.11a· 

B&n. HX POBHblM TopnoM Bne

Pe.Q 
3arpyxcan. umoH Ha HeKOTO

pOM y.QaneBHH OT KOHnOB 

BHH orp&HHtmreneH pOJIHKOB 

0C'l'&HOBK8 OT,Qe.JlbHblX pOJIHKOB HB.Qe:iKHO yKPenH:rb npH'1tHMbl 

Ha aarpyao'llHOH 3TPepKe, B 

cyWHnKe, B Mex&HHaMe Bbl· 

rpyaKH 

neneii K 3Be3AOQKBM, 38MeHH:rb 

Bblpa60t&HHble no,llWHilHHKH, 

a&MeHHn. cpea&HHble paaBo,J:lllble 

lWlJIHHTbl Ha 3Be3,J:IO'IK8X H wec
tepllffX, yetp&HH:rb HeHCIJP&B· 

HOC:rb npHBOAa cylllHJIKH 

Tpe6oeaHUR rexHuKu 6esonacHocru npu pa6ore ell3oei.ix cywUJ10K. K j:llMOC'l'Olltem.HoH 

pa6ore no 06cny)l(HB8HHIO r830BOH POJIHKOBOH cylllHJIKH AOfiYCK&lO!Cll JDln8 He MonO)l(e 18 m~T. 
npoWe.QWHe o6yqeBHe H HHCTpyK:rP no reXHHKe 6eaonacHOCTH Ha pa6oqeM MeCTe. 

CymHJDoinHK umoHa AQn)l(eH 3H8Tb yetpoHC'l'Bo H npHHnHO pa60Tbl cyWHnKH, H83H8qeHHe 

H yetpOHCTBo orp8)1(AeHHH H llpe,QOXP&HH:rem.Hb!X npHcnoco6neHHH, a faK)l(e CHrH&m.HblX 

yetpOHC'l'B, yMm llOJlh30B8TbCll cpeACTBBMH llO)l(aporywemui, JDIKBH,llHpOBaTb 3&n0Mbl H 

aaropllHHll wnoHa, BblnOJJHllfb TOm.KO nopyqeHHyIO mq pa607Y, KO?OpoH o6yqeu H no KOTO

poH npoHHCTpyKTHpOBBH, pa60tan. B cneno.i:i~e. 

Ilepe.i:i IUl'l8Jl0M pa60Tbl HB.Qen. cneno~. npHBecTH ee B fiOPSIAOK, BOnOCbl ?~?em.HO 

y6pan. DOA ronoBHOH y6op, npOBepH:rb COCTOllHHe scero KOMnneKCa cywHJIKH B COOTBeTC'l'BHH c 

rpe6oB&HHllMH. B cnyqae BblllBJieHHll K&KHX·JD160 HeHcnp&BHocreH HJDI OTKnOHeHHH K pa6ore 

He fiPHCTyll&Tb, npHHll:rb Mephl K HX yetpaHeHHIO H C006i:nH:rb 06 3TOM M&C'l'epy HJDI Ha'WlbHHKy 

nexa. 
Bo BpeMll pa60Tbl PYKOBOAC'l'BOB&n.Cll np&BHnAMH, HmO.llteHHblMH Bb!We. 
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JlJm OCMorpa, PeMOHTa H CMll3KH cywHJDoHoro o6opy,nOBllHHSl, JIHKBH,n~ 38JIOMOB H 

.npyrwc pa6or noJI&soBan.CR nepeHOCHhIMH snei<rpH11ecKHMH CBerHJibHHKBMH, pa6oraJO~ 

or cem H&nplVKeHHeM He CBhlllle 12 B. CneJ:tHn. sa wcrorol!: pa6011ero Mecra. CywHJI&LqHKY 

f830BOH pOJIHKOBOH cywHJIKH 3anp~eTCll pa6oran. Ha HeHcnpaBHOM o6opy,nOB8HHH H Mexa

HH3MBX cyt11HJIKH .11 npH orcyTCTBHH 3aseMneHHll ,norparHBan.csi: .no Bpauvuo~xCR 118C'reii, 

pa6oran. c HeHcnpaBBhlMH KOHTPOJibHO·H3MepHTeJibllhlMH npH60p8MH H npH CHJlTblX HnH 

HeHcnpaBHhlX orpaxc,neHHllX, CHHMllTh H Ha,neBan. npHBO,tlHhle PeMHH BO BpeMll pa6on.t Mex&· 

HH3MOB C}'lllHIIKH, Hapywan. npllBHJia 3&rPY3KH llllIOHa, ycrpaHHTh 3&n0Mbl npH pa6ore Mexa· 

HHSMOB cywHJIKH, nepenopyun. CBOIO pa6ory .npyrHM ~aw. ocrasrum. pa6or&10lll}'IO cy11UUI· 

KY 6es npHCMC·rpa .nuce Ha KOporKoe Bpewl, OTBneKan.Cll BO BpeWI pa60Thl nocropoHHHMH 

p831'0BOpaMH. 

Ilocne OKOH'llaHHJI pa60Thl BhlIJOnHHTh npaBHna OCTBHOBKH CywHJIKH, B1'llCJIIO'llHTh sneic" 

rpOnHtaHHe ODOpy,nOBaHHJI CywHJUCH, O'llHCTHTb CywHnKy H pa6011ee MectO OI Mycopa, OCTaTKOB 

llllIOHL Y6pan. B YCTBHOBneHHoe MectO npHHaAJiextHOCTH H HHCtpyMeHTbl, Hcnom.syeM!>le B 

npo1.1ecce pa6on.t. 3&nHcan. B CMeHilhIH (pa6o11HA) )KypHan see sawe'llllHHSl o pa6ore C}'lllHIIKH B 

te'lleHHe CMeHhI H coo6~ 06 3TOM Macrepy HnH Ha'll8JibHHKY 1.1exa H CBOeMy CMeHll.IHKy. 

U CYIJIKA ldllOHA. B llAPOBLIX POJIBKOBLIX CYIIIHJIICAX 

B napoBh!X ponHKOBhlX cyuuuncax ocyll.lectBJIHetCll cyWKa no KOM6HimpOB8HHOMY KOH· 

BeKTHBHO-KOHTaKTHO-p8.,llH8LIHOHHOMY cnoco6y. npH KOTOpOM tennOBBll 3HeprHB nepe.naerCR 

llllIOHY KOHBeKLIHeH or LIHPKYnHp}'lOll.lerO Harperoro B03.nyxa, PBJ:tH81.1HeH or HarPeBlleMl>IX 

napOM KanOpH4JepoB, pacnonOJB:eHHhlX M~ 3tUCaMH CywHJUCH H npH conpHKOCHOBeHHH c 

Harpetb!MH ponHKaMH, rp&HcnOPTHP}'lOll.IHMH nHCThl B,nom. CywHJUCH. 

KOnH'llecrBO tenna, nepe.nas&eMoe llllIOHY B ponHKOBhlX C}'lllHJIKllX KOHBeKLIHeH, pa,wia

LIHeH H KOHTaKtOM, 38BHCHT or teMneparyphl arema cyWKH. IlpH HH3KHX teMneparypax 

(100 ••• 130 °C) p8.,llH8LIHeH H KOHTaKTOM nepe.naerCll 20 ••• 30 % Heo6XO,nHMOfO ,nJIH cyWKH 

renna, npH 180 ••• 200 •c - .no SO ••• 60 %. KpoMe roro, B8)1(Hh1MH iti&Krop&MH, BJDUUO~ Ha 

npo1.1ecc cyWKH umoHa B POnHKOBhlX C}'lllHJIKllX, .!IBJIHIOTCSI CKopocn. B03.nyX8 H Hanp&BneHHe 

,nBH)KeHiUI Bos.nyxa. Ilpo,noJDKHTeJibHocn. cyWKH raKJB:e 38BHCHT or noxasareneA MatepHana: 

TO~ llllIOHa H nopo,nhl .npeBeCHHhl. 

TeMneparypa Bos.nyxa onpe,neru1er npo,noJDKHTeJibHocn. cyWKH wnoHa B ponHKOBhlX 

cyllllUIKax. lbace noKaSaHa 38BHCHMOCTh npo,noJDKHTeJibHOCTH cyWKH 6epesoBoro wnoHa 

TOJiil.IHHOA 1,5 MM or teMneparyphl B03.nyxa npH cywxe or Ha'll8JibHOH Bn8)KHOCTH 80 % .no 

KOHe'llHOA 6 %. 

TeMneparypa Bos.nyxa, •c ...••••••••••.•......••...•••.• 100 120 140 160 i80 
Ilpo,noruKHrem.Hocn. cyWKH, MHH •••••••••••••••••••••••••• 19 15 11 9,5 8 

Ha 6oJI&WHHCTBe 4JaHepHhlx aaso,noB napOCHnoBoe xoaffACTBO 06ecne11HBaer ,nasneHHe 

napa s ... 8 llTM. IlpH 3t0M :reMIIeparypa B napOBhlX pOnHKOBhlX C}'UJHJlK8X p83nH'llHhlX MO,nH· 
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~:~.:.+~+~~+~*~~r ~I . ·==-·tJE 
HanpafJneHue 

nomoKU fJo3oyxa 
a 

Puc. 63. CxeMa 11upKyJU111uu eoselyxa e p011uKoeb1X cywunKax: 

PacnpeiJeneHue cKopocmu 
fJ0301,/XO no ce'lf!HUIO 

oOHoelJ 3fTIUHIU, 11/c 

01 2 3 4 56 789f0ff121!1415 

a - npo.QOJil>H&B IIHPKY~H>I: 1 - rna,QKotpy6Hbrn,KanopH¢>ep; 2 - wnoH; 3 - ponHK; 6 - nonepeqH&>< 

l.IHpKYJIRIUUC 1 - pe6pHctbdi KanopH¢>ep; a - connoeoe .11yne; 1 - connoebrli Kopo6; 2 - connoea>1 11.1em.; 
3-ponHK 

~ COCTllJ!Jlllet 120 ••• 140 °C. 3THM o6'WICWletCSI omOCHtelll>HO BH3K8SI IlpOH3BO,QHtem.· 

Boen. napoawx c:ymHJIOK, B 2 pua MeBlollle, UM B raaoBWX poJDDtOBWX ~. H, coar

H'lCtBeBllO, 6onee BWCOKIJI CTOHMocn cyl.IIKH IIDJOBL 

llpH yseJDAeBHH CKOpocnt B0.1.ll)'XI HJlteHCHBBocn C}'UIKH B03Pletle!1 wunem.Hocn. 
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TllK&ll lltO 38KOHOMepHocn. ycrBHOBJleHa H Wlll C)'lllHJJOK c nonepe'llHOil 11HPKYJU1U11eil npH 

COnJIOBOM .ll}'n.e. 0AJWCO H006XO,J:IHMO OTMerHn., tao Wlll KalK,llOro KOHKperBoro CJJY'WI 

Cfll'eetByer OnpO.llOJIOHIWI ODTHMIJll,118ft CKOpocn. areHTa CymKH. 

Hanp&BJIOHHO norOK& B03.ll}'X4 B C}'1llHJIK&X T&KJB:e Hrpaer 6om.wyio pom. B HJUOHCHcl>H

~ npo11ecca cymKH umo11&. Ha pHC. 63 npHBe,tlOBbl rpH CXOMbl 11HPKYJillllHH B03.ll}'Xa s 

pollHKOBhlX C)'IIlHJlK8X. no CXOMO Ha P?fC· 63, a pa6orwr pollHKOBhlO C)'lllHJJKH c npo,®.IIWIOA 

llHPKYJUIUlleil B03.ll}'xa. MOllt.llY sr&JB:&MH pol1HKOB pacnonoJB:Ollhl K8nopHcl>ephl. B03.ll}'X wspKy

JIHpyer B,llOJllo C)'lllHJJKH nepnOll,tlHKyllllpHO OCH pOJIHKOB. K&K BH,llHO no CXOMO, CKopocn. 

B03.ll}'X& y 1$:&nOPHcl>epos 6om.we, 11ew Ha nosepXHOCTH wnoua, CJIO.llOBarem.uo, yxy,11maetcB 

n~au renna wnoay. 

B poJIHKoswx C)'lllHJJK&X c nonepe'llHoil 11HPKYJI1111Heil B03,lzyX2 (pHc. 63, 6) noroK 

B03.ll}'X& H&np&BJIOH nonepeK c}'UIHJIKH, B,llOJllo POJIHKOB. CKopocn. B03.ll}'X& .11ocraro11Ho 

cra6Hm.H& no CO'IOHHIO C)'lllHJJKH, npH !ITOM YJI}"IWOHhl ycnoBHH CMhlBBHHll wnoua B03.ll}'XOM H 

nepO,lla'IH wy renna. 

H&H6om.wu HHTOHCHBHOCTll npo11ecca cyWKH B POJIHKOBhlX C}'WHJJK&X .llOC'l'Hl'&OfCll npH 

COMOBOM .llY!l.0 nepnOll,tlHKyllllpHO MOCKOCTH wnoH& (pHc. 63, e). MOJlt.llY 3T&llt&MH pOJIHKOB 

pacnonOJB:OHhl COMOBhlO Kopo6a c ~OJUIMH, H&np&BJilllO~ noroK B03.ll}'X& B npOMelltytKH 

MOJlt.llY poJJHK&MH nepneH.11HKyJI11pHO nosepXHOCTH wnoHL Ha nosepXHOCrH wnoHa ,110CtH· 

raerCH H&H6om.wu no cp&BHeHHIO c ,11pyrHMH cnoco6&MH cymKH CKopocn. B03.ll}'xa. T&KHM 

o6puow, connosoe .ll}'n.O pesKo noBhllllaer ~Hoen. cyWKH s poJIHKOBhlX cyWHJIK8x. 

0ntHM&m.118ft CKOpocn. 10 ••• 12 M/c. 

IIlnoH 11enecoo6p&3HO cyWHn. npH 6onee BhlCOKOil OTHOCHTenl>HOil BJWEHOcrH B03.ll}'X&. 

0.llH&KO BCJJOJICTBHO HerepMOfH'IHOCtH cy~ecrB}'lO~ napoBhlX pOJIHKOBhlX C)'lllHJJOK HOB03-

MOJB:HO peryJIHposan. OTHOCHTOJlWIYIO BJWKHocn. CywHm.Horo areHta. Ilosrowy sror napawerp 

HO !l&,tl&IOT POllCHMllMH CymKH. 

B np&KTH'lecKHX yCJIOBHJIX CJI8.ll}'er t?POMH1'11Cl1 K MIKCHM&m.HOil repMerH3&11HH cyWHJIOK 

H npoBO,lliln. cywKy no B03MODOCTH B O?HOCHreJD.HO H~eHHoil CP0.110. 

Tunw napoewc p011uKoewx cywwioK, ux ycrpoucreo, npuH14un deiicrewi. IlapoBhle 

pOJIHKOBhle cyi:inmKH WHPOKO npHMeHJUO?Cll B cl>&HepHOM npOH3BO.llCtBO, a r&KJB:e Wlll CymKH 

crpor&Horo WIIOH& B npoHSBO,llCtBe Me6en:H. Are~M CymKH II HHX llBJillO?Cll Karpen.di I> 

napoBhlx KanopHcl>epax B03.ll}'X. C~ecrsy10r cyWHJIKH c npo,11om.Hoil H nonepewoil llHPKY· 

JI1111Heil B03.ll}'xa. B nocn~ee Bp8M$1, oco6eHHo sa py6uoM, nony'IHllH pacnpocrp&Hemse 

cyWHJIKH C T&K H&3hlB&eMWM COMOBhlM .llY!l.OM• 

Ha cl>&HepHblX S&BO.lllX pa6oramr C)'lllHJJKH c npo.11om.uoil llffPKYJlllllHeil B03.ll}'xa cl>llPM 

•a11prCHJill• H •payre" (4'1HHJlllH.llHll), RS-45 11ewCKoro npoH."1B0.11CtBa H cl>HPMhl •aHMnem.
K&MII• (fepM&mU1). K cywHJIK&M c nonepet1Hoil 11HPKYJI1111Heil OTHOCll?Cll cywHJIKH CYP-5 H 

CYP-4. B H&ero~ee BPeMll ocsoeuo npoH3so.11crso Hosoi ore11ecrseHHoil naposoil poJIHKoBOil 

cyWHJIKH CYP-4-1 B3&Mep CYP-4. 

C)'lllHJJKH Moryr 6hln. rpex-, 11ethlpex-, nmH· H wecrHSr&llCJlble. Pa60111U1 .llllHH& cyWHJioK 

P&3llHtUWX KOHcrpyKllHil 8 ••• 32 M, p&eerOJUIHe MOJlt.llY OCllMH POJIHKOB (war pOJIHKOB) 
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125 ••• 200 MM. CywHJJKH c MeHl>llJHM waroM npe.t11183H&'Q9Hhl AIIll C)'IIlKH roHKoro (0,5 ••• 

1 MM) JIY11'eHoro H CTpor&Horo wnoHa, c 6om.11JHM paccroHHHew wexc.ey pollHKlws - AIIll 

C)'IIlKH 6onee !OJJCtOl'O wnosa (1,15 ••• 3,5 Ml.t). 

,llrul C)'IIlKH umoaa cl>opM&fOM 1600xl600 MM npHMeHlllO! ABYmynDale HJDI ABYXPJWW8 

poJIHKOBlale C}'UlHJUCH, 8 BHX cywUCll no WHpHHe C}'UlHJlKH AB& JIHC!I wnOBL 

H&H6onee pacnpoc!p&HeHlil Ha cl>&Hepiwx saso,Q&X PocCHH cyWHJIKH "BHPtCHJUl", "PaY!e" 

HCYP-4. 

·TexHu11ec1<ue xapa1<repucru1<u napoe1>1X ponu1<os1>1X cywwioK 

"BAp!CHJUI" "Pa}'Te" CYH CYP-4-1 

llHcno nllllteA .••••••••••••• 5 5 5 5 
'b!cno CEllCWIA, w1 • • • • • • • • •• 8 17 9 9 
B !OM QHCJle: 

CYWKH •••••••••••••• 7 15 8 8 
OXJJIJKJleHHR •••••••••• 2 

.llnHHa, M: 
~ .............. 2,0 1,98 1,62 1,625 
06UWI pa601W1 •••••••• 16,2 32,22 14,58 14,625 
ra6apHTB8ll ••••••••••• 19,6 38,72 19,86 26,58 

Pa601W1 WHpHHa (.iuuma ponH· 
K08)1 M ••••••••••••••••• 3,8 3,8 3,7 3,69 
ra6ap1m11a1e pUMepw, M: 

WHpHHa ••••••••••••• 6,4 6,28 5,6 8,02 
BlalCO!I • • • • • • • • • • • • • • 4,2 4,2 2,48 3,9 

.IIHaMO!p POJIHK08, MM •••••• 102 102 102 102 
Illar pOJIHKo8, MM • • • • • • • • • • 200 180 162 125 
IIHPKYJIJIUHJI 803.llYXI ••••••• Ilpo,11om.H111 Ilp0,110.JibJWI IlonepetUWI Ilonepe'IUWI 
Tewneparypa 803.llYxa, •c: 

8 CWPOM KOHQe •••••••• 130 135 120 120 
8 cyxoM KOllQe •••••••• 120 125 130 140 

JlasneHHe napa, ant •••••••• 6 ••• 7 6 ••• 7 6 ••• 7 6 ••• 8 
06UWI MO~OC'tlt 3JleK!poABH-
rueneA, 1<Br ••••••••••• , •• 22,0 100,0 49,S 69,0 
B !OM 'UICJJO npHBOJll pOJIHKO-
8oJi CHCTeMW • • • • • • ••• , • • • 5,5 7,S 7,5 4,1 
l!&e08111 DpOH380,llH!em.HOC'tlt1 

w; ·npH cyWKe wnoHa !OJIIlUf-
HoA,MM: 

1,5 ••••••••••••••••• 1,4 3,5 1,6-1,8 1,7-1,9 
0,55 •••••••••••••••• 1,0 

CywHnKa cl>HPMW "B.11prcHn.11" (pHc. 64) napo8&.11 pOJIHKOBl.ll cywHnKa c 

npO,llOJll>HOii ~PKYJI.lllUlllA 803.llYXL Ilo!OK ~KynHpyio~ero 803JIYXI aanpasneH no ABHXCO

HHlO wnoHa, r.e. cyWHnK& pa6011er no np~y np.llMorOKa. 
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i.lHpKyJUIUHJI B()S,!IYXI B cyuIHJJKe OC}'UleCTBJilletCll .QB)'Wl CIJlpeHHWMH umrrpo6uBwMJI 

BeHTHJUnopaMH, ycraHOBJieBJWMH Ha.ti C}'lllHJIKoA co cropo11111 m.trpySKH wnoHL BeBnUUl?opw 

31C8Cb!BlllOT B03.tlfX. H3 cymHJIKH 11epes 60KoBWe WKa4>w, JW'Herll!Ot ero 11epes 803.tlfXOBO.Q H 

BHewHHe o6orpeaaewwe II&J>OM KaJJOpH4>epw H 6oKOBble lIIKIWW B c:wpoA KOH8U C)'UlHJJKH. 

Harpetla!A B KaJIOPH4>ePax 803.tlYX IJPOXO,J:IHT B.QOJlb C}'UIHJDCH B HanplBJieHHH ,llBJVlteHHll 

umoHa, OT.QIBlll eM}' tennO H B81'pe&allCI> O,J:lllOBpeMeHHO OT BuytpeHllHX rJil,J:IKotpy6HhlX KaJIO

PHWepOB, pa3M~ B MelK3TUtHOM IJPOCTPIHCTBe. B KOHue CyuIHJDCH, nepe.i:t KIMepoH 

OlCJUUlt,J:leHHll, B03.tlfX OTC8CWB8eTCll 'llepea 60K0Bbl(: lIIKIWW lUIPKYJillllHOHllWMH BeHTHJUl'rO

PllMH. Otpa60TIBWHH YBJIUtlleHHhlH B03.tlYX 'llCTH1UIO Bb16pllChlBU'l'Cll qepes tpy6y B an.coc-

4>epy, a OCHOBHllll 1lacn. coaepmaer noBropHWA lUIPKYJillllHOHHWi UHKJJ. IIlnOH OXJWK.tl88TCJI B 

nOCJJe,J:llleH ~ CfllllUIKH. 

Cyu11U1Ka •BllpTCHJUI• HMeet P.11.Q .QOCtOHllC!B: f.Q06H}'l0 KOHcrP}'KllHIO KpeDnflBHll 

HIVIWHX H BepXHHX PO.IIHKOB, D03BOJillllluzytO 6wcrpo BWllHMUlo POJIHKH H ycrpawm. o6uapy

XteHHWe .QeWeKTW; BLICOKoe Ka'leCTBO lllll'OTOBJieHHll KaJIOPH4>epoB; cpaBllHTeJD>BO 9KOHOMH11-

Hyl0 pa6oey BeHTHJillTOpOB. 0,J:lll8KO cymHJIKa "BllpTCHJIJI· HMeet T8K'1te ~ecmeiuiwe 
He.QOCTarKH: HH3K}'IO npOH3BO.QHTellhRocn. 113-31 wanoA CICOPOCTH B03.tlfXI B KaMepe cyuIKH; 

pf11Hy!O 311'py3Ky H BWrPY3JCY wnoua; 6wcrpwA H3BOC ~118K no.QBecoK BepXHHX pOJJHKOB. B 

RaCTO~ee BpeMll TaKHe C}'llIHJDCH He BWD}'CIClllOTCJI. 

PO.IIHKOBlll cyWHJIKa 4>HPMW •payTe• ( ~illl1IllJl.QHll) (pHC. 65) OTHOCHTCll K HaH6onee 

IJPOH3BO.QHTe.II&llhlM cymHJIKaM C IJPO.QOJibllOH iuspKfJillUHeH B03.QyxL 0TJIHUeTCll OT ,llpyrHX 

no.Q06Horo THDa C}'llllUIOK .QJIHHOA, RanH'IHeM MO~OA lUIPKYJillllHOBHOA ycr~OBKH H 6om.

woA reIIJIOBOH MO~OCTl>IJ. 

CywHnKa COCTOHT H3~ urpy3011HOA arucepKH c O.QHH&pHWMH IJPHBO,J:lllWMH pOJIHJCIMH, 

15 ~ cyWKH c BHYTPeHHHMH rna.QKorpy6HWMH KanopH4>epBMH, pacnonoxceRHWMH MeXt.tlY 

3Tl'1taMH nap11111x po.JIHKOB, ~ OlCJUUlt.i:teHH! H MexaHH3Ma BWrpySKH. 

i.lHpKyJillUHOHHllll YCTaHOBKll CywHJIKH COCTOHT H3 .QByx nap ueHtp06excHWX BeRTHJUIT()

poB, npo.Qom.HhlX B03.tlfXOBO.QOB, 6oKoswx BepTHKllJlbHhlX IDKa4>os. B BepXHHX B03.tlfXOBO.QIX 

pacnonoxceHbl nn11CTHH11atwe KaJIOpH4>epw. 

Umrrpo68'1tllhle BeHTHJillTOPhl 31C8Cb!BlllOT c .QByx KOHUOB C}'llIHJDCH B03.QfX qepea IIIKllWW 

H HarHetlllOT ero no B03.tlfXOBO.QllM 11epes o6orpeaaewwe napow KanopH4>epw H 6oKOBhle 

WKail>w B cepe.QHHy cywHJIKH. B cymHJIKe HMeKJTCll .QBa nponmononoXtHo HanpaBJieHHWX 

nOTOKa B03.t1Yxa: B CTOPOHY 3arpy3KH - HaBCtpeqy .QBHXteHHIO wnoHa H B cropouy m.trpy3KH -

no .QBHXteHHIO WDOHa. 803.tlfxoo6MeH OC)'llieCTBJilletCll 31 ClleT no.QCOCa CBexcero B03.tlfX8 qepe3 
HeMOTHOCTH c ropuoB cymHJIKH H Bb16pocoM 'lactH Otpl6oraBWero B03.Qyxa B an.coctl>ePY 

qepea rpy6hl. 

K&Mepa OX1WIC.QeHHll OT.QeneHa OT cywHJlbllhlX ceKiiHH 6yil>epHOH CeKUHeH 6ea UHPKYJill

UHH B03.tlfXL IIInoH Oxnaxc.QaetCll xono.QHhlM sowxoM, ucacwsaeMWM H3 awoc4>ep:i.i no 

tpy6e OCeBhlM BeHTHJIRTOPOM. Xono.QHWA B03.tlYX no B03.tlYXOBO.t1Y HarReTaetCll nonepeK 

nepBOii 118CTH ceKUHH oxnBJK.tteHHll c DOBOpOTOM B o6parHOM HlnpaBJieHHH BO sropoA, CMextHOA 

'lactH ceKUHH, nocne 11ero orpa60TIHH:blii B03.QfX y.Qanlletell no B03.tlfXOBO.tlf B an.cocclJepy 

qepes tpy6y. 
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Puc. 66. POllUICOBOJI cywu111ca CYP-4: 
I - sarpySOQH&sl ceKQH.R; 11-Vlll - ceKQHH CYWKHj IX - ceK11H.R oxnVK.QeHH.R; I - 31rpySOQHl.R 

nVKepKa; 2 - 803.QYXOBO.Q Bb!6poca BOS.Qyxa; 3 - napOBB.R MarHCTparu.; 4 - Tpy6a npHTOKB 

CBe)[(ero B03.Qyxa; 5 - aneKTpo,11sararen1o seHTHn.RTopos aa sxo,11e s cywa.."'!Ky; 6 - s1o1rpy3oqaa.R aTal!CepKa; 

7 - npHBO.Q cywwnrn; 8 - HaT.R)[(H8.R CT8Hl1Hffj 9 - aneKTpO.QBHraTen& BeHTHnffTOpos H8 Bb!XO.Qe H3 cy
WHnKH 

3arpy3K8 wnoHa OC}'IIU!CTBJlllercR BP}"IH}'IO co CTOIIhl no O,QHOM}' JIHcry Ha poJIHKH 

sarpyso'IHoii srucepKH. Bbll"pysKa wnoHa MexaHH3HpOB&Ha. IIInoH H3 KaJK.ttoro sruca cyWHJUCH 

OOIUl,Qaer Ha H8KJIOHHble poJIHICOB&Ie KOHBeiiepw, a c HHX Ha HaKJIOHHlalii lleHrO'IHlalii KOHBeiiep, 

Korop&di Bbl,llaer JIHCTlal wnoHa Ha no,11CT0ID1oe MeCTO HJIH nonepe'IHlalii KOHBeiiep ,QJIH coprHpo

BllHHll wnoHa. 
IlOCJJe,q!Dle MO,QellH C)'IIIHllOK "Payre" ,QJIHHOH 26 M HMeIOT MeHl.lll}'IO npOH3BO,QHrellb• 

HOC"rl>, KpOMe roro, OHH OfllH'WOfCll or nepB&IX MO,QelleH reM, ll'lO ~eHlal MexaHH3MOM 

911"PY3KH wnoHa. 

H&H60Jiee pacnpocrp&HeHHhlM mnoM napoBoii poJIHICoBOii cyuxHJIKH Ha i!>&HepHlalx 3&BO

,qax ffBJIJletCll cywHJIKa CYP-4 (pHC. 66). C}'llIHllK8 Illml3tUCHllft, war poJIHICOB 162 MM, 

UHPKYJUIUHll B03,Qyxa nonepe'IHllft. 

PacnOJIO.llteHHe l.IHPKYllllUHOHHlalX BeHTHJill'l:OPOB H H&npaBJieHHe ,QBH.llteHWI B03.QYXI ~ 

cywHJIKe CYP-4 noKa3&HO Ha pHc. 67. BeimmHTopHllft ycr&HOBK& nepswx BlalfiyCKOB cyWHJlKH 

COCTOHr H3 qen,ipex WeCTHJIOnaCTHlalX oceB&IX BeH'l:HllllrOPOB npeoro BPlllI«DIHll 1 H qer1a1pex 
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30lp!fJKO ----

Jaep113:a 

2 1 ' 2 

Puc. 67. CxeMa pacnMOJteeHWI eeHrunRropoe: 

8 7 2 4 J 

a 

a - B cywHnKax nepahIX Bi>mycKoB; 6 - B cywHJIKax nocne,llHHX BhlnYCKOB; 8 - yCT&HOBKa .llBYX BeHTH

runopoa 

BelmlJllltOpoB neaoro sp1IU811Hft 2, ,D;Byx rpexnolllCTBl>IX BeHTHJUltOpoB opuoro splllU8HHll 3, 

plCDOJJOZemu.ix B ne&ow (no xo.ey wnoaa) 6oKosow KOpH,llope cylllHJllQI. BeJmlJlll'?Opbl 

yciaBOBJitlllbl Ha sanw 4, pBC1Ion0:1teHJlble nonapHo no Bblcore s,qom. KOpH,llopa. Ha cwpow 

KOllll8 c:yWHnKH (co ciopom.1 aarpy3KH) aa Ka:lt.QOM sany yci&HOBJieHo no rpH semHlilnOpa: 

AB& nuoro BP~ H O.QhH opasoro sp~. a Ha sanax Ha cyxow KOHlle no AB& BeHTHJlll· 

t0pa: O.Qllll wecrHJlOIJllCTll opasoro sp~eHHff H O.Qi!H rpexnonacTHblii nesoro sp~eHHff. 
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Boceaa. WecrHJIOlllCTHhlX BeHTHJUm>po!I o6cJiy'1UIBUJt CeKWIH C}'IIIKH H ,QBI rpexnonacT

lllolX - K1Mepy OX1UllK,lleHHll. BeBtHJUnOpw npHBO.QllTCll BO BPSll«IHHe or .Qllyx aneicrpo.QBHJ'a

teneil 5. HanplBJieHHe noroKoa aoimyxa noK838HO crpemcawi. 

JlnA: )'MeHWUeHHR conporHBnOllHll noroKy B03J:IYX8 HI noaoporax yetlHOBneHW sKp1HW-

1181lp81UlH1l1I1He. BH}'TPH. C}'IUHJIKH MUCJ:IY CMelKHWMH c~ YetlHOBneHlal MUCJ:IY ara

llt8Mll neperopo.t!KH 6. Caexudi iioimyx a CeKWIH cywKH nocrynaer qepea Hennomoc:m rop~oa 

C}'llJHJIKH H rpy6y 7. Orpa6orllBWHii l!OllJ:IYX q&C'rH'IHO YAIJllletCll B UMOCcl>epy no rpy68M 8, a 

ocaolllllll ero M8CC8 ~KynHpyer. 

IlpH p83MQemDI HecKom.KHX oceawx seHrHJUtrOpoa HI MHoroonoplllolX aanax s cyirtHJI

Ke (pHC- 67, a) qaao .BhlXO.QllT H3 crpo.R no,QWHIIHHKH. B nocne,tlHHX MO,JleJJ.RX C}'llJHJIKH (pHc. 

67, 6) K8'K.QWft BeHTHJI.RTOP yetlHOBneH HI OT,Ilen&HOM Bany l! .QBYX nO,llllOOUIHKIX-

Ha Hmtoropwx 381!0.nax s~OHHl.R CHeteMI C}'lUHJIKH CYP-4 6wna n~enaHa no. 

CXl!Me ~7. s. BMecro BOChMH ocem.Ix l!eHTHJI.RTOpOB l!H}'rpH CywHJihHOH K8Meph! YCTIHOBneHh! 

.QBa ~o6ellulwx seHTHJI.RTopa 9 c .QHaMerpOM Koneca 2000 MM. IlpHllo.n seimumropos 

.BhlHeceH aa npe,Qenhl cywHllKH. Om.rr sKcnnyarawm CfWHJIOK CYP-4 c rBKHMH seHTHJI.RfOplMH 

noxuan HX MBJIYIO atiJtlieKrHBHOCTI> acne.t1et11He HH3Koro Kil.ll seHTHJI.Rropoa. 

B cymHJDCe CYP-4 BOa.QYX HarpeB&erCll pe6pHCth!MH napol!&IMH KanopHtiJepBMH, pacnono

llteHHlalMH a ween. p.R.Qos no awcore. Bcero a cylllHJIKe 48 KanopHtiJepoa c o6ineii nosepXHOCTblO 

Harpeaa 2600 w2• KanopHtiJepw pacnonOllteHW 6nH3Ko K WDOHY, qro cnoco6ctayer r&10Ke HHTeH

~eoA nepe,Qaqe renna wnoHY 31 cqer Pll.nHllWIH· 

Ilpmocyinec:raa POJIHKOBOii cywHJIKH CYP-4 nepe.t1 cywHJIKBMH c npo.nom.HOH UHPKYnH

UHeil aoimyxa: yaeJIHqeJIHh!ii o6'beM cyxoro wnoHa c 1 M iloroHHoii .QJIHHhI cylIIHJIKH; MeHbWHH 

p~OJI napa HI 1 M3 cyxoro wnoHB. He.t10etarKH cylllHJIKH CYP-4: rpoM03AKOCTb KanopHtiJepoa, 

cno:aa1oeti. HX qHCTKH, no.QreKH. B Meetax CB1pK11; aarpy.QHeHO ycrpaHeHHe 3&n0MOB; He.QOeta

fO'llWI repMerHQHOCf'b .QBepeii; pyQHhle wpyaKa H Bbll'PY3KI wnoHa. 

Heo6xo.QHMo orwenm,. qro nocne.iume MOAeJIH cywHJIKH CYP-4 OCHBineHW.MexaHH3MBMH 

wpyaKH H Bhlrpy3KH WDOHB IlCYP-10 H IlpCYP-10. 
B JllCTO.Rtnee BpeMSI cyunmK8 CYP-4 88MeHeHa MO.!IHtiJHIWlHeii CYP-4-1. 

OCHoBHWe npeHMyinectaa cywHJIKH CYP-4-1 nepe.Q cywHnKOil CYP-4: HBJDAHe UHPKynH

UHOHHWX BeHrHJI.RrOpOB c ynyqweHHhlMH aspo.[IHHIMHqec:KJIMH noK881ren.RMH; fMeHbWeHHblH 

war poJIHKOl! (125 MM), 6naro.QBpS1 qeMy cywHJIKa Mc»Ker 6i.m. HCOOJD.30BIHI .QJill cywKH 

romcoro nyiqeHoro (roJIIllHHoii 0,55 MM H l!hlllle) H crporaHoro wnoHa H np&Kmqec:KH HCKmo-

11eua BOIMOlltJIOCTb e6paaoB8HH.R a&nOMOB lWIOHI B CywHJIKe; cyinecraeHHoe nOB&IWeHHe rep

MftHIDIOCrH cyillHJIKH 31 cqer HOBOii KOHcrpyKUHH .QBepeii; HOl!l.R KOHcrpyKUHSI 6hlcrpo.neii

etl!)'B)InHX aanopoa .QBepeii cyWHnKH; CHHl!CeHHe rennonorep1i 11 cywHJIKe aa cqer noah!Weiuul 

atlici>eKTHBHOCrH rennoH30nHJzy1H; HaJIHqffe MeX8HH3MOB aarpy3KH H abll'py3KH wnoHa. 

31CC1111yara14UR napOSblX pOllUICOSblX CYWUllOIC. Ilo.nroroBKB cywHJIKH K nyCKy H8qH

H&erCll c l!HewHero OCMorpa cyWHJIKH H npoaepKH COCTOSIHH.R POJIHKOBOH CHeteMhl. OrKphlBllOf 

:ace ,!XBepH cyillHJIKH H npH BKmoQeHHOM fiPHBO,tte BH3Yam.HO npoaeplUOT HCfiPIBHOCTh pOJIHKO

BOA CH°eteMhl. Bee pOJIHKH .nolDICJIN apaina'll>Cff nnaaHo, 6ea pWBKoa. IlpoaepJUOr ~enneHHe 
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npHBO,tlHhlX ueneii co 31183,QO'llKIMH IUOICHHX pOJIHKOB KPt,llOro 3TIJQ. 31183,QO'IKH ,110.IIlltHhl 

BXO,IDln. B uem. BZeH rny6HHOH sy6a. 

OCH HlUKHHX POJIHKOB JIOJIJKH!ol HaxO,IDln.Cll Ha OJIHOH ropH30HTllJihHOA JlHHHll no sceA 
.nmme cyWHJIKH. Bhllla,neHHe OTJ:leJibHhlX HIUKHHX npHBOJ:IHb!X pOJJHKOB CHrHaJIH3HPYer 0 

6om.woM H3HOCe nOJ:llllHIIHHKOB HJDf BhlXOJ:le ero H3 crpo.R. 

Har.Rmlhle WBeJIJiepi>I ueneii ,1:10JDKHbl 6i.m. H~o :iaKpenneHhl. UenH J:IOJDltBlol 6wn. 

xopowo Har.RHyn.i, He ,1:1onycxaerCJ1 HX nposHcaHHe. IlpH H3HOCe 3Be3.llOtreK no roJI1UHHe ay6a 

Heo6xo,t1HM0 nposep.Rn. JWIH11He 31130pa c }'llerOM y.nmmeHH.R poJJHKa npH H8l'peBe. Bee wecrep

HH J:IOJDKHlal pa6oran. s sauennemm nonapHo. lllecrepHH co cnoMllHHhlMH sy6&.RMH Heo6xo,t1HM0 

3aMeH.Rrb. 0rKJIOHeHHe OT sepnacam.HoctH pOJIHKOB MOJKer npHBecrH K o6pa30BIHHIO 3anOMll 

WDOHL 

Ilposep.RJOtCll reXHHtree:Koe cocro.RHHe H HCDPaBHOCTb MexaHH3MOB sarpy3KH H Bbll'PY3KH 

npo6HhlM nyCKOM JJHCtOB WDOHll no BCeM 3tallC8M cyWHJIKH. JlHcr WDOHll Heo6XO,tlHMO no,1:1a· 

san. c 38,llaHHOA 1.111K1IWmocn.JO 1111 see 3talKH sarpyso1U1oii 3talKepKH 6es HX pusopora. Bepx· 

HHe noJ:IU)~e ponHKH onyCKaJOr OJIHOBpeMeHHO no sceii AJIHHe. 

Jhscrbl WIJOHll Heo6XOJ:IHMO }'KJI8Jlb1Ban. Ha 3tallCH 3arpy301UIOA 3taJKepKH 6es HllXJJectOK 

KaK no WHpHHe sarpy3KH, TaK H no XOJIY ,llBHllCeHH.R WIJOHL 3uop MUOIY CJle.tl}'JOIUHMH ,11pyr 

311 JIPyrOM JJHCtaMH B cyWHJIKy He J:IOJillCeH npel!hlWan. 60 MM. 

MexaHH3M Bbll'PY3KH npHHHMaer BbJXOJ:l.Rll.IHe co scex 3taJKeii cywHJIKH JIHcrw H yKJia· 

,llWBU! HX B crony 1111 nOJ:l'beMHHK. Oco6oe BHHMaHHe o6pauwncg 1111 spllll.leHHe naplllilX 

npHm.41WX POJJHKOB c o6rOHHbtMll MycliraMH. JlHcrw WDOHll npHJUIMUltC.R HMH H fies 311.11epllCKH 

tpBHCnOprHpYJOTCll J:lan&We. 

Ilposepmor Ha.JIH'IHe H npasHJI&Hocn. ycraHOBKH 3KpaHOB B 6oKOBblJC KOpH,llOpax cywHJI· 

KH H neperopo,1:10K ·MelKJIY CMelKHhIMH ceKUH.RMH B cywHJlbHOA K&Mepe H MelKJIY nocnOJ1Hefi H 

ceKl.IHeH OXJULlK,tleHH.R. 

HcnpasHocn. BeH'rHJl.Rl.IHOHHOH CHcreMbl nposep.RerCll Ha xono.it110A CYWHJIKO npH orKpbl· 

TbJX ,11Bep.Rx. Ilpel!CJle scero nposep.RIOr coorserCTBHe BeHTHn.RTOpoB no HCDOJIHeHHJO (nesoro H 

npasoro BPllll.leHH.R). IlpaBHJlbHOCTb ycr8HOBKH Kpwn&tUITKH nposep.RerCll KparKOBpeMeHHblM 

BKJIIOQeHHeM i:ipHBO):la BeH1'Hll.RTOPOB H BH3yllJihllblM Ha6nJO):leHHeM aa HanpaBneHHeM ero spa· 

LQeHH.R. Ocel!hle seHTHn.Rropbl nesoro HcnomieHH.R no,1:1B10r B03J:IYX sorHyroA cropoHoA nonarKH 

npH BPllll.leHHH nporHB 1UICOBOH crpenKH, .BeHTHJI.Rt'Opbl npasoro HCDOJIHeHH.R - no Q8COBOA 

crpenKe. 
IlapHhle no l!hlCore BeHtHJl.RTOPbl J:IOJDKHlal 6i.m. OJIHOrO HCDOJIHeHH.R. 

MaKCHM8JlbHll.R DpOH3BOJ:IHteJU>HOCTb ocel!hlX BeHTHJI.RTOpOB o6ecnOQHBBerCJi npH CJle.tl}'JO• 

LQHX ycnOBH.RX! auop MelKJIY Kpwn&tUlrKOH H o6etUIHKoii He npem.nnaer 4 MM; B03JIYX no

,QllerC.R sorsyroA cropoHoA nonarKH; HCICJIJOtreHhl Hennomocm (•oKHa•) BOKpyr BeHTHJl.RTOpos; 

nepeKpb!T KaHan B 4'Y11,t18MeHTe cywHnKH no,1:1 BeHTHn.RrOpOM; Kpwn&tUlrKa ycraHOBneHa no 

UeHtpy o6etUIHKH H He BhletYD8et aa ee DpeJ:lenbl; O~OBa.R qaaora BPIUAeHH.R naplllilX 

BeH1'Hll.RTOpOB. 

Ilposep.RerCll HCDp8BHOCTb BOJ:l,RHOro OXJWICJleHH.R no,tlWHllHHKOB BeHTHJI.RtOpoB (He 
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AOJDICHO 6hl'lb no,ll'teKOB BOJIW), IlpH npOBepKe IW'peBatem.Hoii CHC'leMl>I cyuuutKH aeo6XOAHMO 

y6e,qHn.cs B oicy:rcDHH DapeHHll BO BCeX il!JUIHlleBWX. Coe.iiHHeHHllX, tpy6ax H Henocpe.iict

BeHllO B KaJJOpHilJepax. B cnyue o6p830BllHHll ~eA B K8JlOPH4>epax H HeB08MOJIUIOC'J:H HX 

cpotU1oro pewoma A84>eicl'llble c:eKUHH aeo6XOAHMO 381'nyuum.. 

IlpoBepff!Ol'Cll COC'J:OIUIH8 H pa6otOCIIoco6HOC'J:I> KOH,q8HC8'J:OO'J:B0,1111HKOB. Hs HHX B KOH,qeH

CUH)'IO CHeteMy AOJllltHa BhlXO,qH'l'& TOJiloKO ropll'WI B0,118. B napoBoii MarHCtpanH AOJDlteH 6hl'lb 

YCtaHOBJ:teH MaHOMetp Ha MBJ:teHHe napa AO 12 8'J:M. 

fepMetHQHOC'J:I> C}'WHIIKH ODpe.iieJilletCll COC'J:OlUIHeM orp8llt,QeHHii cyuuutKH .liBepeii, 

B8JIH1DleM H np8BHm.HOC'J:l>IO YCTBHOBKH IWITKOB no TOPI.IBM C}'WHJllCH H MlllK,ey C}'UIHJlbHOA 

KBMepoA H CeKLIHeA OXJI8lK,lleHHll, a t8IOKe IIJIOTHOCl'hlO COe.iiHHeHHii B03.iiYXOBOAOB H H&Aext

HOC'J:l>IO pa6on.i WH6epOB H 31ABJVKeK. .llBepH cywHJllCH AOJDKBhl HMetb BCe sanopllble yetpoA

etBa H 6wn. IIJIOTHO 38Kphltbl. 

Ilpo&eplletCll HCDPBBHOCth DpHBOAI cyuuutKH. OH AOJDKeH o6ecnetmBan. 38AIHHYIO AJIH

tem.HOC'?h DpOXOQeHHll WDOH8 no cywHJIKe. 3neKtpOABHr&tem. DpHB0,118 He AOIDK8H neperpe

B8thCJI, CHJilo!lblii Harpe& aneKtpOABHrlteM npHBOAI CHrHanH3Hpyet o H8Hcnp&BHOCTllX B 

pomoco&oA CHCteMe cyuuutKH. 

Ilepe.ii HllWIOM pa6on.i Heo6XOAHMO I npo&epHth HllJlH'IHe H HCDp8BHOCth! orp8'lt,lleHHA; 

KOHtpOJlhHO-HSMepH'l.'em.H&IX H CHrH&m.H&IX npH6opo:B H yetpoACTBj HHCtpyMeH'J:OB H DPHHBA

nextHoeteA, aeo6XOAHMYX ,llJlll pa6on.i (KplOQKOB AnHHOA 1 H 3 M AM n'HKBHA8LIHH 3&n0MOB, 

uum>K ,llJlll O'IHCTKH WDOH8 OT Mycopa, npHCTIU!H&IX MetaJinHtlecKHX nectHHI.I, nepeaOCHhlX 

CB~HHKOB Ha 12 B, P}'K8BHLI ,llJlll pa6otw H AP·)i llll.IHK& c necKoM H nonatllMH, Be,qep, 

llpOrHBOnOJltapHoro rHAPBHt& c KOMIIJieKTOM pyKBBOB, orHetyWHt81IeH, 6arpoB, CKpe6KOB, 

MetaJIJD!tlecKHX DpOTHBHeA ,llJlll y6opKH KYCKOB; OCBetlleHHll pa6oqero Meet&. 

Ha pa6otU1X Mectax AOJDKH&I 6hl'lb B&IBeweHhl teXHonorHt1ecKHe KBPTY c pextHMaMH 

pa6otw cyWHJIKH, cxeMoii c}'WHIIKH, npBBHnBMH pa6otY H HHC'J:PYKLIHeH no teXHHKe 6esonac

aoc:m. 
nocne OCMotpa C}'WHIIKH H npOBepKH ee reXHH'lecKOro COC'J:OllHHll H npH OTCYTCTBHH 

KaKHX-nH6o HeHCDp8BHoeteA HJIH HeJIOC'J:arKOB 38Kp&IB810'J: BCe ABepH, BKnl0'18IO'I o6orpeB - . 
C}'lllHJIKH, LIHPKYnlll.IHOHH&Ie BeHTHnllTOphl H npHBOA cywHnKH. 

IlpH AOCTHEeHHH B cywHJIKe TeMOepatyphl 105 ••• 110 ·c BKnl011810T MeXaHH3Mhl 38-

rpy3KH II BhlrPY3KH H H811HH8IOT 381'py•ar& nHCTY, YCTBHOBHB COOTBeTCTBYIO~YIO AJIHTen&HOCt& 

CYWKH WDOHa. 

CywKa WDOHa OC~Bnllel'Cll DI) teXHOnOrH'leCKOA HHC'J:PYKI.1HH1 COC'J:IU!neHHOA ,llJlll 

ABHHOro nma CywHnKH • .llnll YBenH'l8HHll npOAOJDKHTem.HOCTH CywKH He AOnyCKBetCll OCta

HOBKa pOnHKOB, a aeo6xOAHMO CHH3HT& CKOpocr& npoxoxc,11eHHH WilOH8. 

Bo BpeMll CywKH 6pHr&AHP CJie.tlHT 38 pa6oroii BCex MeX8HH3MOB H CHCteM cywHJIKH H 

38 tEIMIJeiiarypoii B KaMepe cyWKH. B 38BHCHMOCTH or TeMOeparyphl ycraHaBJ:tHBaer COOTBetct

ByIOIIzylO no PextHMY ,llnHTem.Hocn CywKH. C}'WHJIK8 ,llOJVKHa sarpyX<8thCll WDOHOM noc

TOllHHO, 6es nepep&IBOB. 

TeMneparypa B cywHJIKe onpeAenlletCll KBK cpe,llHllll noK&38HHH tepMOMetpOB B ChlpOM H 

cyxoM KOBI.18X cywHJIKH. 
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llpo()onxure11•Hocn cywKu wnoHa s napoewx ponuKOSblX cywu.nKa.x 

TOJI1WU1a wnoHa 1,15 MM 

TOMIJePaiypa cyiwus, °C ••••• .'. • • • • • • • • • • • • • • • 120 
IlpoJIOJDKJnem.HOC'rll, MHH •••••••••••.••••••• · • • • 13,8/11,0 

TOJD.l.lHHa wnoHa i,s MM 

Tewneparypa cymKH, 0c . . . . . . . . . . . . . . . . . . . . .. 
Ilpo,llOJDKHJeJlllHocn.,MHH ••••••••••••••••••••• 

120 
17,5/14,0 

TOJD.l.lHHa wnoH8 1,8 MM 

Tewneparypa cymKH, 0c ~ ................ : ... . 
IlpoJl()JllltJDeJIWIOC'rll,MHH ••••••••••••••••••••• 

120 
22,0/19,0 

TOJD.l.lHHa wnoHa 2,2 MM 

Tewneparypa cymKH, °C • • • • • • • • • • • • • • • • • • • • • • 120 
Ilpo,llOJDltH'lenbHOC'rll, MHH ••••••••••••••• , • • • • • 21,5/23,0 

130 
12,1/9,8 

130 
15,0/12,7 

130 
18,7/16,9 

130 
19,0/20,0 

140 
.10,0/8,7 

140 
13,0/11,0 

140 
17,0/14,2 

140 
17,0/18,0 

n pH Me q !I H He. B 'IHCJIH'r8Jie - ,llJlll C)'lllHJJOK c npO,llOJil>HOH UHPKYJUll.lHeH, B 3B8MeHa· 
tene - c nonepeuoii WfPKYJIIUIHeii· 

IlpHBe,tleHH&le pextHMhl CywKH lUIJUUOTCll cnpuo'IHhlMH, OHH yro'llUUOTCll B 311BHCHMOCTH 

or KOHKpenu.oc._ycnoBHii 3IUIO.llCKHMH na6oparopHffMH. 

Ilapoawe pomu<:oawe C}'WHJIKH peKOMeJWerCR ucnom.30aan. rom.Ko ,llJlll cywKH wnoHa 

JIHCtBeHHWt nopo,ll. IlpH cywKe XBOHHorO wnOHa npOHCXO,llHT 1181IHI18HHe CMOJihl Ha pomu<:H 

C}'WHJIKH, a rlUOKe OCllll(JleHHe npOJIYKIOB KOll,lleHCll1UUI CMOJihl HI BH}'TPeHHHe noaepXHOCTH 

C}'WHJlOK H B 803,ll}'XOBO,lllX. llHCTKa pOJDU<:OB 01' CMO.Jlhl - rpy,lloeMKIUI onep1mW1. Ilpo.llfKn.1 

KO~ npe,llC?&BJiftlOr nocrollHHblA ucro'IHHK noll<apoa s cywHJIK&X. KpoMe roro, B 

no~eHHH npu cywKe xsoiiHoro wnoHa s napoawx pomu<:oawx cylllHJJKIX ua6mo,1111etC11. 

CHJil>HIUI 311'&30138HH0cn. npOJIYK?IMH awroplHWl CMO.Jlhl. 

Ilp&BHna sarpy3KH H awrpy3KH wnoHa B napoawx pomu<:oawx C)'lllHJlKllX raKHe ll<e, KaK H 

,llJlll ruoawx pomu<:oawx C}'WHJlOK. 

JlHcrw wnoHa ,llOlDKJlhl cn8,llOB&rh qepea C)'lllHJJKY Henpepbtl!HO ,llpyr 31 ,llpyrOM c HHTep

B&nOM He 6onee 60 MM. B cnyqae o6uapy'1t8HHSI Ha cropoHe BhD'PY3KH npeKp~emm Henpeph!B· 

·Horo BWXO,lla nucros H3 O,llHOro HnH HecKOm.KHX ST&ll<eii Heo6xO,llHMO npoiiru Ha 311'P)'.3KY H 

BhUICHHrlo npHQHHf nepepbD!a B BWXO,lle wnoHa. Ecnu npH SIOM Ha 3arpy3Ke He 6hlJIO nepepbl· 

BOB s no,llatie nucros, ro 3Ha'IHr npoH30wen sanoM s cywunKe. 

Ilpu o6puos&HHH 3&noMa wnoHa a cywHnKe npeKp&®l!lr 3arpy3Ky wnoHa, ocraHunu· 

BlllOr npHBO.ll cywHBKH, npeKpllllUll01' tto,llaqy napa a cyWHnKy, .BhlKJUOQ8IOT UHPKYJUUIHOHHble 

BeHTHJllltOpbl, OTKphlBlllOr ,llBepH cyumJIKH H BWICHlllOT MecrO 3&nOMa, nocne Oxnall<.lleHIUI 

C}'WHJIKH npucryn1110r K nHKBH.llaUHH 3&nOMa • 

.IlnH pas6opa sanoMa HcnoJlh3yior MetaJIJIHllecKHe KpIO'llCH, MeraJIJIHllecKHe necrHHUbl H 
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,tlpyrHe IIPHCIIOC06JiemUI. IlpH Heo6XOJ:IHMQCTH H3 30Hbl 3&JIOM& y,11aruuor sepXHHe pOJIHKH. flpH 

JIHK8H,ll8UHH 38JIOM8 Heo6XO,llHMO noJIWOB8'lbCll pyxaa~ ,llJlll npe,iiynpelK,lleHHll 0'1COrOB 0 

HarPeThle Met8JIJIH'lecKHe 'l8CTH cywHJIKH. 

Ilocne JIHKBH,118UHH 38JIOM& BHRCHlDOT npffllHHY ero o6p830BllHHll H yctp8HlllOT ee. Y cu-

Jl8BJIHB8I01' Ha uecTO ace CWUhle npH p836ope 38Jloua y3Jlhl H ,11etaJIH CywHJIKH. BKJIIO'WO'l' 

11pHB0,11 H Bb!rPY'1t8lOT H3 cyWHJIKH Beclo OCTllBlllHHcsi wnoH. Ilocne :m>ro cyIUHJIKy O'IHUWOT OT 

uycopa H KYCKOB wnoua. lfcnpaBHocn. XO,llOBOH '18CTH nocne 38JIOM& ,llOJI'1(Ha 6wn. nposepeHa 

npo6HhlM DyCKOM 'lepe3 C}'WHJIKY JIHCTOB wnoHa no BCeM 3'?8'1(8M. Ilocne J'IHKBH,llSUHH 38JIOM& 

H yctp8HeHIUI ero IIPH1IHHhl CywHJIKY 38DyCK810t B pa60ty B o6W'IHOM nopll,llKe. 

B npouecce CywKH wnoHa B napoBOii: pOJIHKOBOH cywHJIKe IIPOH3B0,11Hl'C$1 Kompom. 

pelKHMOB H K8qec'IB8 CywKH wnoua. 

Kompom. peJKHMOB 38KJIIOQ8eTCll B IIPOJ!epKe COOTBeTCTBHll ii>aKTmleCKHX !18P8Me'J:POB 

pa6on.I cyWHJIKH 3H8'1eHHliM, yK838HHlolM TeXllOJIOrH'lecKOH HHCTpyKUHeH H8 cywKy wnoua. 

PelKHMHhlMH napwetpaMH CywKH wnoua a napoaoii pOJIHKoaoii cyWHJIKe lUIJilUOTCll TeMne

puypa H npO,llOJllltHteliltJIOCTI> cyWKH. 

TeMneparypa a napoaoii: cywHJIKe, KaK npuHJio, He peryJIHpyeTCR. 0Ha onpe,11eJil«llCll 

npelK,lle acero KOJIH'leCTBOM H napwetpaMH n0C'J:Yn810iuero B uarpeauem.H}'IO CHCTeMY 

cyWHJIKH napa, a t8K'1Ce, siI>il>eKT~ TeIIJIOOT,118QH K&JIOpHil>epoB H pa6on.I KOH,lleHCUO

OTBO,ll'IHKOB cyWHJIKH. II~uy 'Kompom. reunepuypbl CymKH CBO,llll'll:H K Ha6JIIO,llelDml 38 

noK83llHHllMH napoaoro MaHOuetpa H ,t1pyrHX npH6opoa, }'K83blB8101UHX teunepatypy B 

CywHJIKe. 

PeryJIHpoaaHHe npouecca CywKH 38KJIIOQ8etCR B no,ii6ope Tpe6yeuoii no pelKHMy npo,11on

JKHtem.HOCTH CymKH BblcywHBaeMOro MUepH&Jia B COOTBeTCTBHH c yCT8HOBHBWeHCll B C)'IIIHJJ

Ke reMnepuypoii. Tpe6ywaa no PelltHMY npo,110JllKHtem.Hocn. CywKH ya8H8BJIHB8etcll no 

npH60p8M (raxouetpy, BOJil>l'Metpy), nOK838HHJI KOTOPblX orrp8,llyllp0B8Hbl B ~ 
BpeMeHll (MHH, C). 

IlposepKa noK838HHH npH6opoa npoH3BOJ1Hl'C$1 no ii>aKTH'lecKOii ,QJIHreJibHOCTH npoxo'1t

,11eHH11 JIHCTOB wnoua no cywHJIKe, KOTOpoe OIIpe,lleJilleTCll CeKYH,llOMepOM (K8K npBBHJIO, no 

MOMeHr8M BX0,118 B C}'WHJIKY H BblX0,118 H3 Hee 38,llHeH KpOMKH JIHCTa). IlpH 3H8'IHtem.llblX 

plCX0'1(,lleHIUIX llpo,llOJllltHteliltJIOCTH CymKH no npH6opy npHB0,118 H Onpe,lleJieHHOH CBKYH,110-

MepoM IIPOH3BO,llH?Cll KOppeKmpOBKa WK&Jlbl npH6opa. 

0CHOBHble rpe60BllHHJI K KB'leCTBY CymKH wnOHa B napoBblX POJIHKOBblX CywHJIKax: 

KOHAIWI BJI8JltHOCTb cyxoro wnoua ,110Jl'1(H8 COOTBercTBOBBtlt rpl!f)OBBHHllM teXHOJIOrHH 

npoH3BO,llCTB8 il>8Hepbl; KOHAIWI BJI8JltHOCTb wnoHa ,llOJI'1CH8 6hltb p8BHOMepHOH no BCeii: 

naprHH; cyxoii wnou ,110JI'1CeH HM:en. xopoWHii: BHewmdi BH,11, He ,110JI'1CH0 6hltb rpeIUHH H 

p83pb1BOB. 

TeXHOJIOrH'leCKHH KOHtpOm. K8t,ieCTB8 CywKH no BJIUtHOCTH ocyiuecrBJISleTCR 6pHr8,llH• 

pou cyWHJIKH nocro.RHHo, a nepHo,llH'leCKHii: KOHrpOm. - pa60THHK8MH 38BO,llCKOH JIB6oparo

pHH. 

0CHOBHhlMH IIPH'IHH8MH Hep8BH0Ml'.PH0CTH CywKH JIHCTOB wnoua, He 38BHCll1UeH OT 
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HCXOJIHOH BJI8JltHOCTH ChlPOro UUIOH8, HBJIJUOTCR HepaBHOMepHoe pacnpe.tleneHHe nOTOKa 

B03JIYX8 no nonepe'IHOMY ceqtlHHJ(J C}'lllHm>HOH K&Mepbl H HepaBHOMepHaH T8MIIepaTypa no 

Bblcore cyWHJIKH. 

IlpH npoaepKe P8BHOMepHOCTH CywKH B IIHTH3TlllltHblX cytllHJIK8X Heo6XOJ:IHMO 6pan. 

12 JIHCTOB UUIOH8 H3 OJIHOro qypaKa: 2 JDICT8 .JIJIH OIIpeJ:leneHHH H81WlbHOH BJIUUIOCTH H 10 .JIJIH 

OllblTllblX JDICTOB. .!lec:sm. OIIbl'IHblX JDICTOB nponyCKaJOr no BCeM nHTH 3TllJK8M CyuDIJIKH. B 

4>opMe nposepKe paBHoMepHOCTH cywKH npe.tl}'CM8?pHB8eTCR 38I1Hci. pesyJI&T&TOB no llllTH 

3TllJK8M, TeMIIeparypa B03JXYX8 4>HKCHPYeTCR no nOK838HHHM TepMOMeTpOB B CblpOM H cyxoM 

KOHIWC CyuDIJIKH. Ilo pesym.T8T8M npOBepKH J:lleTCR OUeHKa KaqecTBI CYWKH H npH Heo6XO

,llHMOCTH DpOH3BO,llHTCll ee peryJD1POB8HHe. 

IlpH OCT8HOBKe CyuDIJI1CH H8 ,llJDITeJibHoe BpeMH npeKp~ no,111qy Cb!POrO UUIOH8 H 

OCTIH8BJDIB8KlT MexlHH3M 3arpy3KH, BblJlyCKaJOT H3 CyuDIJI1CH Bech UUIOH H OCTIH8BJDIB8JOT 

npHBOJ:I H MexaHH3M Blill'py3KH, npeKplllUIJOT no.11aqy napa H OTKpblB8JOT BeHTHJDI 06BO.QllblX 

?py6onpOBOJ:IOB H KIHIJIOB KOH,lleHCllUHOHHblX ropWKOB, OCTIH8BJDIB8JOT UHPKYJUIUHOHHble 

BemHJillTOpw, ocna6ruuot npHBOJIHble uenu, ecJD1 HX HarJOKeHHe peryJDIPyeTCR BpyqHyJO, BW· 

KJIIOqaJOf aneK?pOnmaHHe CyuDIJilCH, O~BJOT cywHJIKY BHy?pH OT Mycopa, KyCKOB UUIOH8 H 

IIWJIH npOJzyBKOH CXtlTblM B03JIYXOM, y6Mp8JOT CBoe pafioqee MecTO OT Mycopa, CKODHBWerOCR 

BO BpeMH pa60Tbl, y6up8JOT B ycraHOBneHHoe MecTO npHH8,llnellCHOCTH H HHCTpyMeim.i, Hcnom.-

3YeMble B npouecce pa60Tbl, 38KPblB8IOT BOJ:IY .JIJIH OXRllJK,lleHHH nOJ:IWJIJlHHKOB, 38JIHCblBIIOT B 

lKypHan Bee saMe'UIHHll o pa6ore cywHnKH B reqeHHe CMeHbl H coo6uwor 06 noM Macrepy HJD1 

H8'l8JlbHHKY 1.1exa H CBoeMY CMeHllUIKY. 

Bo BpeMll OCT8BOBKH CyuDIJI1CH ,lleiitypm.di cnecapi. HJDI peMOHTHaH cnyllt6a ycrp8BlUOT BCe 

OTMe'leBHhle B lKypHane H8,110CT8TKH H HeHcnpaBHOCTH arperara. IlyCK cyWHJIKH MOlKer 6wn. 

OC}'ll.lecTBReH TOJibKO npH HaJIHtmH OTMerKH MexaHHKI 1.1exa o6 Hcnp8BHOCTH cywHnKH. 

0CHOBHble ,11e4>eKTbl CYWKH UUIOH8 B napoBblX pOnHKOBblX cyWHnKaX, HX npH'lHHbl H 

cnoco6&1 ycrpaseHHH npHBe,lleHbl s ra6n. 16. 

Tpe6oeaHUR rexHuKu 6eJonaCHoCTu npu pa6ore Ha napoe1>rx ponuKoewx cywunKax. K 
CIMOCTOHTeJI&HoH pa60Te no o6cnymm8HIUO napOBOH ponHKOsoH cyWHnKH ,llODyCKIIOTCR JDIU8 

He MOnolKe 18 ner, npowe,11WHe o6yqeHHe H HHcrpyKTllJK no rexHHKe 6eaonaCHOCTH Ha pa601111M 

MecTe. 

16. 0CH06Hl>le oeifjeK?W cywKU, UX npU'IUHl>I U cnoi:o61>1 ycrpaHeHUR 
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HH3Koe J:llBJieHHe nocryn110ntero 

B C}'WHJIKY napa 

Cna6aH UHPKYnHUHH B03J:IYX8 

scywHJIKe 

Cnoco6 ycrpaseHHH 

06ecnequn. ,118MeBHe napa 

B cywunKe 6 ••• 8 UM. 

Y CTplHHTh He,llOCT8TKH pa6o

Tbl BeHTHJUITOPOB 



HeplBHOMeplWI BQllt-

IlpH11HH8 

3acopelDle KanopHciJepoB Myco

poM H KYCKIMH IDIIOH8 

IlnolWI pa6ora KOH.QeHC:aroor

BO,Q1Dl!Ca 

HennOTHocm B cyuIHJIKe 

Heco6mo.11emie peJltHMOB c:ywKH 

Hem:npUHocn. KOll?POJihHO

H3MepHTeJ1WlhlX npH60poB 

0TKJIOHeHlll1 Ha'UlllhHoH BJWlt• 

HOC'l'H IDIIOHB 

0.QHOBpeMeHIWI c:yuIKB IDIIOHB 

pB3JIH1i.Hwx ro~ H nopo.11 

HeplBHOMeplWI QHPKYJlllUiUI 

llOll,lzyXB no Hllllt8M C}'llIHJIKH 

HepBBHoMeplWI teMneparypa no 

BhlCore C}'llIHJIKH 

Hoen. no nucu.c C}'llIHJIKH B03,ll}'xa no 3Tllllt8M cylllHJIKH 

Hep8BHOMepsu BlWlt

BOCDt no l.llHPHBe 

C}'llIHJIKH 

HepUHoMeplWI teMneparypa 

no m.ICore C}'llIHJIKH 

HepUHoMeplWl 38I'PY3K8 

IDIIOH8 H8 3TBlltH C}'llIHJIKH 

C}'UIK8 IDIIOH8 C p83HOH BJWlt• 

Hoen.IO B cronax 

Cna6u QHI>KY~ B03,ll}'XB B 

cyllmnKe 
HennOTHOC'l'H BOKpyr BeBTHJill
ropoB B 60KOBOM KOpH.Qope, 

orKphlT IC8H8JI no.11 BeHTHJlJITO

PBMH B ciJYB.QBMeHTe 

0icytCTBHe Q8CTH Mellt3TBlltB&IX 

IUHTKOB B 30He c:ywKH, 3Kp8HOB 

B 60KOBWX KOpH.Qopax 

Ilpo.11onllteHHe 

Cnoco6 ycrpaHeH1111 

O'IHCTH'l& KBnOPHciJepbl or 

MYCOPB 

Orpery11HpOB87& pa6ory KOH

,QeHC:8t0orBO,llQHK8 

Y CtpllHHTh HenJIOTHOC'l'H, 

38Kpbln MOTHO .QBepH 

Cyunm. mnoH no ycrBHOBJieH

HblM peJltHMBM 

3u.cemm. HJIH HcnpBBHrb 

npH60pbl 

CopmpoBan. mnoH nepe,q 

cymKOii 

Cyunm. O,QllOBpeMeHHO 

TOJihKO IDIIOH O,QllOH nopo,Qbl 

H?O~ 

HcnpBBH11o He,QOCTBrKH B 

CHcreMe 

IlpoBepHrb HcnpBBHOC'tb 

KanOpHciJepOB,O'IHCTID'b 

KanOpHciJepbl or Mycopa 

IlpoBepHrb pa6ory B8HTH· 

runopoB, H8JIHtllle Me>K3TUC

HblX IIUITKOB Mellt,Qy CeK· 

UHllMH C}'I.UKH 

IlpOBepHrb HarpeB KanOpH· 

ciJepoB ~oro aruca 

IJlnOH 38I'pyxcan. H8 BCe 3TBlltH 

cyuOOnot 
IlO,QBBll?b H8 38I'py3Ky IDIIOH 

OjlHHBKOBOH, BJIUCHOC'l'H 

Y crpllHHTh He,QOCTBrKH p860Tbl 

BeHTHJlJITOpOB 

~po:ean. HenJIOTHOC'l'H. 

3a,qenan. K8Han B clJyH,Qa· 
MeHT 

Y CT8HOBH1'1o H8 MectO BCe 

lUHTKH H 3Kp8Hbl 
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06p830BllHHe 38JIOMOB 

Cne,qi,.i snarH Ha wnoae 
Tp~ H p83pb1Bhl 
nHC'EOB 

IlpHlUDUl 

He6peJ1tH1U1 no.t1a1U1 nmoHa Ha 
38rpy30'1H}'JO 3t8JltepKy 
3arpy3K8 IWIOHa 38KOpllMH 
Bllepe.tl 

IlepeKOC cymHJIKH 
0et&HOBK8 Bp~eHHSI polDIKOB 

HeHCIIP8BHOC'Eb npHeMHWC ponH
KOB MeXllHH3Ma B&ll'pySKH 
lle¢1opM8UHll MeJlt3r8'KHhlX ~
Kos B cyWHnKe 
Ilo,llreKllHHe KanopH¢1epos 
IlepecywKa wnoHa 

He11cnpasHOC'Eb MexaHH3MOB 
38rpy3KH H Bhlrpy3KH 

Ilpo.t1onJ1teHHe 

Cnoco6 yctp&HeHHll 

IIInoH Heo6XO.t1HMO sarpyzan. 
ctporo no np&BHnBM 
P83BopaQHBan. nHC'Ehi H no.t1&
san. HX pOBHOH KpoMKoii 
snep~ 

Y crpamm. nepeKoc cylllHJ1KH 
Y ctp&mm. HeHCIIp8BHocr& s1 

pOJDIKOBOii CHeteMe H B npH• 
BO.tie cywHJIKH 
IlpoH3BecrH peMOHr H O?JI8,11Ky 
MexaHH3Ma m.trpySKH 
HcnpaBHri. ~ HJIH 3BMe
HHrh Ha HOBble 
y crpamm. 00,tlreKH H CBHIIUI 

Illnoa cyWHrh no ycr&Hosnea

Hb!M PeJltHMBM 

Y ctpllHH:rh HeHCIIp8BHocrH B 
MeX8HH3M8X sarpySKH H 
Bbll"py3KH 

C}'llIHJI&IIU!K wnoHa .t10nJ1teH 3H&rb yctpoiicmo H npasMa rexHm1eacoii aKcnnyarBUHH 

cymHJIKH; 3H8Tb H83HaQeHHe H yctpoiicmo orp8Jlt.tleHHii, n~oxpamaem.HblX npHCIIoco6ne

HHii H CHrHam.HblX yctpoiiets; YMerb Onpe,tleJlll'lb HeHeIIp8BHocr& MeXllHH3MOB cymHJIKH, 

npHBo.t1a, aneicrpoo6opy.t10BllHHll H orp8Jlt.tleHHii; 3Hari. nopft.tlOK H 6e3onllCHhle npHeMbl pa6orw 

aa cywHJIKe; YMerb n0Jlb30B81'bCft ~BMH noJ1taporyweHHJ1. 

Ilep~ Ha118JIOM pa60n.t HYJltHO H8,Qerb CIIellO.tleJlt.tlY, npHBecm ee B nop11.t10K, BOnOC&I 

.rlll8tenbHO y6pari. DO.ti ronOBHOH y6op, npoBepHri. rexHHqecKoe COC1'0HHHe BCeH cymHJIKH. B 

cnyqae Bl>IJIBnelDUI KaKHX-nH60 HeHeIIp8BHOC1'eH llJIH H~OC1'aTKOB He npHetyna'Eb K pa6ore, 

llpHIUl'Eb Mepbl K HX yctp&HeHHIO H coo6~ 06 aroM Maetepy HnH H81UlnbHHKY uexa. 

Bo Bpewl pa60n.t nyCK CymHJIKH Heo6XO.t1HMO ocy~ecmrum. B COorBerctBHH c np8BH

nBMH, npoH3Bo.tlff'Eb npouecc cywKH s coorserC'EBHH c rpe6os&HHRMH. 

IlpH o6aapyzeHHH 3an0Ma B cyWHnKe .t1eiietsosari. B coorsercrsHH c npasHnaMH. Bo 

BpeMll pa60?bl ae ,1.tonyCKan. ~ocropomiHx nHU K opraHBM ynpasneHHJI cyWHnKoA.. :Um1 
OCMorpa, peMOHra, nHKBH.tl8UHH 38nOMOB H .l{pyrHX pa6or Heo6XO.t1HMO ll0nb30Batb0ll nepe

HOCHblMH anei<rpHqec:KHMH CBemro.HHKaMH c HanpJUteHlleM 12 B. Cn~ 38 qacroroii pa6o

qero Meeta. 

C}'WHJibLqHKy naposoii poJD1Kosoii cyWWIKH 380Pelll8ercH pa6orari. Ha HeHCIIp&BHOM 

06opy,t10B8HHH, npH CHllTOM H HeHCIIP8BHOM orp8Jlt.tleHHH, c HeHCIIP8BHblMH KOHTPOnbHO-KSMe-
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PHTeJll>BDIMH npH6op&MH, CllHMllU. H JlllAeBatJ> npHBO,IPlhle PeMHH BO Bpel.4ll pa6orw MexaBHa

MOB, nep'enopyt.ian. cso10 pa6ory noetopoHHHM JtHl.llM, oetasrum. pa6cn&JOIIzyJO CYJIIHJIKY 6e3 
llpHCMOipl ,n&Jlte HI KOporKoe. BpeMJI, OTBJieKan.cJI BO BPeMll pa6on.i llOCTOpoHHHMH purOBO

p&MH. 

IlpH B03JIHKHoae1111H Heo6hl'Dloro w}'MI, phlBKOB HnH y.napoB B pa6ore CywiimcH ocu

HOBHn. see M8XIJllW4W C}'IIIHllKH H coo6~ 06 3!0M MIC'lepy HJDI HltWlhHHKy uexa. 

Ilocne OKOJllWIHJI pa6on.i lihmonmm. npasHJia OCTIHOBKH c}'IIIHllKH, BhlKJIIO'QH'l'lo aneit
rpomrraHHe 06opy,noB11JDUt Cywiimal, ot.iHcnm. cyWHJIKy H pa6ot.iee wecro en wycopa, KYCKOB 

wnoHa H m.IJIH, y6pan. B YCTIHOBJieHHoe MeCTO llpHHa,WlelKHOCTH H HHC'rpYMeHThl, Hcnom.sye

MWe B npo~ pa6on.i. 

3anHcan. B :acypHIJl see S&Met.illHWl o pa6cne cyuumKH B ret.ieHHe cweiu.i H coo6~ 06 

3!0M wacrepy HJDI HltWlhJIHKY ~exa H csoewy CMeHUUUCY· 

6.3. COPTHPOBAHllE ldllOHA 

Il}'llieHWi wnoH nocne cyWKH copmpYJOt no HaJIHTDUO. H p&SMep&M nopoKOB ~ec:HHhl H 

.ne4>eKroB o6pa6orKH. O.nuoBpeweHHo B npouecce coprMpOBllHWl onpe.neruuor B03MOJ1CHoe 

H13H&t.ieHHe wnoHa. 

Jlrui: npo.nyKUHH o6~ero Hl3Ha•1emm ny~em.Ui umoH s coorserCTBHH c rocr 3916-69 H 

rocr 99-75 .nemnCli HI BoceMI> coproB: A, AB, B, BB, c H i, 2 H 3-ii. Copra, 0603H&t.ieHllble 

6yKBeHBDIMH HH.neKCBMH, Hcnom.3YJOrCli ,ltJlll HapyJICHhlx cnoes 4>auepHoii npo.nyKUHH, copra, 

o603Hlt.ieHllble UH4>poBhlMH HH.tteKC&MH, - .nnt1 suyrpemmx cnoes • .IIrui KIJlt,noro copra wnoea 

i:'OCToM orosapHBllOrCli .nonyCTHMble pl3Mep1>1 H t.iHcno rex HnH HHl>IX nopoKos .npesecHHl>I H 

,q~roB o6pa60TKH. 

OcuoBBDIMH coproo6p13YJO~ nopoK&MH .npesecHHhl llBJUDOrCli cyt.iKH, cpOCWHecs, 

'l.llCTH'l.IHO cpOCWHecll H HecpOCWHecll (Hml orsepcnm or BhUlll.BWHX CyqKOB), rpe!UHJlhl, 

oKpacKH rpH6Hhle H XHMHt.iecKHe, nO:acHoe Jl.ltPO, t.iepsorot.iHHa. OCHOBHhlMH .ne4>eKr&MH o6pa-

60TKH, Korop1>1e Y'l.IHrhlBIJOTCli npH copmpos&HHH wnoHa, llBJUDOrCli 6aropllhle HIKOnJ>I, uapa

nHHJ>I, pHCKH, BMllrHHl>I, wepoxosaroe ~eHHe. Bee sm .ne4>eKm OKl3h!BaJOr Mem.wee s.IIHll
HHe Ha copmocn. mnoua, t.iew eCTeCTBeHllble nopoKH .npeBecHHl>I, a npH noBJ>IWeHHH Kym.ryp1>1 

npoH3BO,nCTBI, crporOM co6mo.neHHH rexuonorHt.iecKHX Pe:acHMOB OHH MOryr 6J>In. llOJIHOCTl>JO 

ycrp&HeHhl. 

B ra6n. 17 npHBe,neiu.i ,111HHhle no onpe,nenemuo copmOCTH wnoaa, paccoprMpoB&HHoro Ha 

ram. coproBJ>Ix rpa.n&UHii (6yKBeHHhle HH,neKCbl) 6e3 yt.iera .ne4>eKros o6pa60TKH Hcnom.llye

Moro Cblpl>li rpex copros. 

CopmpOB&HHe WOORI HI . 60.m.WHHCTBe npe.nnpwmdi Bl>lnOJIIUlerCli BPY'IHYJO· IlpH 

Pf'l.IHOM copmpOBIHHH npOH3BO,ltHte.JD.HOCTI> O,llHOro copmpOBIUHKI COCTIBJlller 1,6 ••• 1,8 w3 

cyxoro wnoHa/11.. (P1SMep1>1wnoBa1,6 x 1,6 x 0,0015 w.) 
Jlrui: o6nert.i9mui: rpy,na Ha nepe.ttoBJ>IX npe.nnpwmmx sHe.npeua Manlll MeXIJIH3IUHll, npH 

Koropoii cyxoii wnoH Ha copmposo'IHoii nno~ll,llKe nepew~ercs K ~o,ncrollHh!M Mecr&M 

KOHBeiepow. 
177 



17. Ka11ecraeHH1>1D ewxoo wnoHa w cwpu, % 

Covr cwpi.si: CovrwnoHa 

A AB B BB c 

25 ... 26 15,5 ••• 20 20,1. .. 25 16 ... 18,2 14 ... 21,2 
2 8 ... 9,2 6,7 ... 9 15,4 ... 34 17,2 .. ; 19 30 ... 51,5 
3 1 ••• 1,5 1,1. •• 2 2,7 ... 13 17,6 ... 22 62 ... 77,1 

BHeJij>eHHe MexaHJW40B A1lll COprHpOBllHHll wnoHa (oretiecTBeHHhlX .H HMJJOpfHhlX) He 

,118JIO OXCH,IlaeMOrO 9'1>4JeK:ra BCJle,!lllTllHe HX m.ICOKOH CTOHMOCTH, HecosepweHCTBI KOHCTpyK· 

Wiii H rpOM03,llKOCTH. Ha 4JaHepHOM aaso.11e "Bnacn. :rpy,qa" (r. lboiaudi noMOB, IleH3eHCKOH 

06l111C111) ucnonwyeTCll COpn!pOBIUHK wnoHa Clll KOHCTp}'KWIH HilO "Hayq4JaimpoM". 

TexHu'4ecKaR xapaKrepucruKa coprupoar.uuKa ClJI 

P&C'lerJWI npoH3so,wrrem.Hocn. npu COprHpOBaHHH 4JopMUHhlX JIHCTOB wnoHa p113Me-
P&MH 1,6 x 1,6 x 0,0015 M, M3 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2,5 
'IHcno cop:rom.ix OTCeKOB, WT • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 8 
fa6apHnu.1e p88Mepw, MM: 

.ll.IIHHI •••••••••••••••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 18500 
UIHpHHa. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5200 
m.ico:ra • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2000 

Macca, Kr • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ; • • • • • • • • • • • • • 1200 

CoptHpOBUUtK o6cnyXCHBaer 1 'leJJOBeK. Ilpu ucnonwoBaHHH coptHPOBIIUOOI Clll MexaBH· 
3HpOBllHW (no .llllHHWM HilO "Hayq4J&HnpOM") :rpucnopTllhle onep&WIH no nepeHOCy JIHCT& 
wnoHa co CTOm.I K COpTOBhlM K&pA&8HIM c nocneJlYJD~ )'KJillJIKOH JIHCTa. 

7. PEl>POCKilEllBAHHE, CKilEHBAHHE HA YC, IIOq}fffKA IIIIIOHA 

7.1. PB6lOCICJIBllBAHHB lllDOHA 

Ilocne C}'UIKH H copTHpOBllHHll wnoHa OKono 20 % COCT&BJIJleT Heli>OpMamwii, KYCKOBOH 

wnoH. KpoMKH KyCKosoro wno11a no.!188Pr11JOr MexaHH'leCKoii o6pa60TKe Ha KpoMKo4Jyrosam.· 
HblX craHKax H.IIH Ha rHJI&OTHHHWX HOXCHHU&X. 

Bwpamius&HHe KpoMOK nonoc wnOHa nposown Ha KpoMKo4Jyroaam.HWX o:retieCTBeHHWX 

K~·7, K~·9M H HMIIOprHb!X CTaHKax. Pa60'IHM HHc:rpfMeH!OM HI 9THX CTaHKllX llBJUIIOTCJl l'UIJI& 

H Hoxcesu ronoBK& (craHOK K~·7) HJIH JtBe HO.lKeBhle ronosKH (c:raHoK K~9?.Q. Ilpo11ecc 

Pe3llHHll xapu:tepuayeTCll nOBhlWeHlll>IM ypOBHeM WyMa B 11exe, 3&nwneHHOCTltlD H pacXO,!IOM 

&neK!P09HeprHH. 
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B JW:To~ spew1 xpoMKo4>yroB8Jll>Hhle ctlHXH Ha 4>811ePHl>IX 3UO.lllX npaxftllleCXH HO 

npHMeHIUOTC$L lllHpoxo · HCIIOJIW}'JOJCH onQOCtBOHHble rwi.orHHHl>le HOlKHHlllil Hrl8, Hf25, 

Hr30 H HMIJoprHhle 4>HPMW •Plllxne" (f epw8JOOI}. 

PUMopw 06p16UWB8eMoro wue
pH1J11, MM: 

H1H6om.w1111 AIDIHI naQIQI 

HI'l8 

WnOHI.,, , , , •••• , • • • • • • 1600 
BIH6oJDtW4ft BWCOtl 11aQIQI 

WDOHI npH Pe3111HH B,QOJDt 

BOnOXOH ....... ~ ••••• : • 90 
ro xe npH pesaHHH nonopex 
BOnOXOH ............. ., 30 

HIH6om.wee pllCC'IOllHHO or n03Bllll 
HOXI 11.0 nosepXHOctH crona, MM • • 190 
J:laBneHHO npHXHMa HI 11a'1Xf, 

HI'30 

2800 

90 

30 

190 

Mil1 • • • • • • • • • • • • • • • • • • • • • • 0,25 0,25 
Jlmmw,Hocn. 3UCITHll 11a'llCH, C. , • 4, 7 4, 7 
Jlmmw,HOCTI. DOA'LOMI npHllCHMHoH 
tpasepcw, c • • • • • • • • • • • • • • • • • 4, 7 4, 7 
Cxopocn. ABWKOHHll npHJKHMHOA 
1pasepcw, MM/c • • • • • • • • • • • • • • 32 32 
XapaxrepHctHXa HOXl!BOH !pl• 

Bepcw: 
THU npHSO.Qa • • • • • • • • • • • • MexaHH1UIC-

xHii 
cxopocn. W!HXOHHll, M/ c • • • • 0,2 
yctlHOBneHJWI MOtm!OCTll 

3nex1powiHruoneii, xBt • • • • 6,6 
fa6apH!Hhle p113Mepw, MM: 

WUUfl ••••••••••••••••• 3140 
WHpHHa • • • • • • • • • • • • • • • • 3460 
Bb!COTI • , , • , ••••••••••• 1745 

Macca, xr • • • • • • • • • • • • • • • • • • 4740 

MexaJ1H1111C-
xHii 
0,2 

5,5 

4460 
3460 
1930 
5800 

2100 

150 

50 

100 

fH,lij)aBnH'llecxHii 

0,33 

5,0 

3500 
1100 
2400 
5000 

IlpHwe11aHHe. Moimiocn. uox1poW1Hrateru1 XJieeHIHOCH:rerui ,tlJJfl BO.lKJDIU AFS-21 
0,2 xBr. 

HewopMatm.Ui wnou, 06p16orlHHlblli ma rHllltOTHHHWX H0.1KJD1Uax, MOJltet 6wn. Hcnom.ao

BBH s Me6em.HoM npoH3sO.QctBe, npoH3Bo.QctBe rHyroxneeHl>IX HnH nnocxoxneeHhlx aaroto-
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BOK. 3KOHOMHtleCKH 6onoe Bl>ll"0,11110 .tillft ciJBHepHOrO llpe,QIIpHllTHll 3?01' HecilOpMarHblii UillOH 

pe6pocKJimm. H H8 pe6poc:KJ100HHOro (ciJopM&tHoro) WIIOHB swpa6otan. BWCOKOKa'leCTlleiaryio 

ciJasepy. Do ,JlllHHlalM UHHH~ ~]. B peaym.rare pe6pOCKJieHBIUOOI C}'lltecmeHHo 110BW11Ia· 

IDrcll Ka'leCUIO H copmocn. ciJBHephl. TaK, BMecro ciJBHephl copra c, llOJIY'UeMOH llpH HCIIOm.30-

BIHHH KyCKOBOrO WIIOHB MOXUIO llOJI}"Dm> ciJBHepy COproB AB, B H BB, ecJIH HCllOJih30Bal'lt pe6-

pOCKJieeHHbIH (ciJopMarllh!A) WllOH. Ha Ka:iK~ 1 % pe6pOCKJieeHHOro WllOHa B03MOllCHO llOBhl

WeHHe K03WWHUHeHra copmOCTH ciJBHephl Ha 0,4 ••• 0,7 "· KpoMe Toro, cy~ectBeHHO CHHXCa

lllTCll TPY.ll03atpaThl Ha 011ep~ or H8HeceHHll Kneft Ha WllOH ,JIO c6opKH llaKeroB, 'ITO BJllUlet 

Ha llOBWWeJDle llpOH3BO.JIHfeJihHOCTH KneHm.H&IX npeccoB. 

Depe.ll pe6pocKJillHB8HHeM HeciJOpMBTHWii WllOH Heo6XO,llHMO paccopmpoBan. 110 cne,eyio

llOIM llpH8HaKIM! TOJllqHlle, WHpHHe, Kl'leCTllY (copmOCTH) ,llpeBeCHHhl Hee~· J]rul llOBhl

WeHHll sciJcileKTHBBOCTH HCllOJilt30B8HHll pe6poCKneeHHOro UillOHa BlllltHO llpBBHJibHO paccoprH

poam. Hecilop..atllh!A WllOH 110 WHpHHe H 38%el4 B O~eHHOM llOpJl,tlKe ero CKOMllneKTo

BUI>. Oco6eHHo no BBlKBO npH ilpo.Jlom.HOM pe6pOCKJieHBBHHH, r,Jle 513 WHPHH nonoc HeciJop

MATHoro UillOHB COCTBBJlllllTCR WHpHHB pe6pocKJieeRHOrO (ciJopMaTHOro) JIHCTa. 

CxeMW pe6pocKJJ8HBUIHll KyCKoBOro UillOHB 110K838Hhl HB PHC. 68~ ManonpoHSBO,IIHTem.

IWl CXeMa - CKneHBBHH8 Ha llpO.JIO.IWlhlX pe6pOCKJieHBBIOllOIX CTaHKax (pHC. 68, a, 6, 6, z). 

DonOChl UillOHB 110,IUllOtCll B pe6pocKJieHBBIOuum CT8HOK B 11po,llomo.w 118JlpBBneHHH H Coe,JIH

IUllO!Cll 110 KpoMKIM ,qpyr c ,qpyroM KneeM HJIH KneeaoA mm.Kl. CKopocftt 11poxollt,ll8HHll 

WllOHB H llpOH8BO,JIHrem.HOC1'1t pe6pocKJ111HBllKIUI 38BHCll'I: B 11epayio oqepe,tlb or CKOpOCTH 
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8 
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Puc. 68. CxeMbl pe6poCK11eueaHW1 He!fiopMarHozo wnoHa (a-x) 
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omepQeHHll Knll!l. BropWM B8lKJlhlM <l>BKropoM, BJIHSUOUUIM Ba npoH3BO,llllTtlJ1bHOCTI> pe6po-
' CKJieHBllBHft, ffBJUleteft WHpHH8 nonoc He<l>opwamoro wnoBa: npH )'Melll>weHHH WHpHHW 

npOH3BO,IUITeJihHOCTh peaxo n11,11aer H B03P8C'rlJl>T rpy.1103arpan.1. 3apy6emu.JMH <l>HPMBMH pas

pa6oraHo 6onee npoH3BOJIHTeJihHoe 06opy,11osaHHe ,llJIJI pe6pOCKJJeHB8HHll, B KOropoM nonocw 

He<l>opM&tHoro wnoua noJIU)rCJI s pe6pocKJJllHBUJ~ craso1t B nonepetmOM uanpasnmum. B 

sroM cnyt1ae npoH3BO,llHreJD>HOC1'1> pe6pocKJJeHBllBHft He 31BHCHT or WHpHllbl nonoc wnosa H ser 

Heo6xonHMOCrH npHpuan. nonocw Ha onpeJleneHH)'JD WHpHH}'. CKJieeBIWI HeIIpepblBHasl nmna 

wnoua paspe38erCll Ba <t>opMUBhle nHcrhl cr8H,118prsoii WHpHllbl. Kpowe roro, npH nonepe11BOw 

pe6pocKJJeHB8HHH Her Heo6xO,IUIMOCrH B B03BPUHWX JUIJVl[eHHllX umoua, ltO'EOphle HeH36utHo 

npHBO,ivn K ,llODOJillHreJlWIWM ero paspb1B8M H norepllM. IlOBhllll8eteft Jtym.rypa npoH3BOJIC!B8, 

8H8tanelll>HO COKp~ rpy,1103&rpUhl H B H?Ore DpoH3BO,llHreJIWIOC'Do TPY.118 DOBWlll8erCll B 

HecKOJlhKO pas. HeKorop111e CXeMhl nonepetmoro pe6pocKJJeHBllBHft DOK838Hhl Ba PHC. 68, c}, 

e, "'· 
no cxewe, npHB8JleHHoii Ba pHc. 68, c}' nonOChl He<l>opM&tHoro wnoua mo6oit ·WHpHllbl 

D0,118JOtCl'I B ct8HOK B D0nepe11BOM Banp8BJI811HH neHTO'llH!olMH KOHBeiiepllMH. 3a cqer no,116opa 

COOTHOWeHJUI CKOpocreii sep:mero H HHlKBel'O KOHBeitePOB o6ecneiamaercR npJCIOIM nonoc 

WllOHa ,llpyr K ,11pyry np0,110.m.HblMH iCpOMKllMH. Ha 3rH nonOChl WllOHa B nonepeQHOM Hanpa• 

BneHHH H8KllrblBUJr H HaKneHBaIOr B BecKOJlhKO pff,QOB nonoCKH ryMMHPOB8HHOH neim.i:. 3ror 

cnoco6 He nonytDIJI Pseiiwero p83BlmUI H cosepweHcrBosmiiui. 

HaH6onee nepcneKn!BHblM .11Bru1erCJ1 cnoco6 nonepe11HOro pe6pOCKneHBllBHft (pHc. 68, e), 

oc~ecrBJieHHblH B craHKax 3apy6e3tllhlX <l>HPM "TopBere" H "PJOKJJe" (fepM8HHll), a raKJlte 

ore11ecrseHJ1oro npOH3Bo,11crBa PCil-2. 3ro craHKH 6esneHTotU1oro rHDa, Coe,llHHeHHe nonoc He

<t>opMatHoro wnoHa ocy.11.1ecrsrui:erCS1 KneeM, HaHeceHHblM Ha HX KPOMKH. CtaHOK PCil-2 HMeer 

,QBa BepXHHX H ,QBB IUOltHHX nonepe'lllhlX KOHBeiiepa, npe,llH83Ha'lbHHhlX ,llJIJI DepeMeuJ;eHHJI H 

DOJ:IEllTHll ,11pyr K ,11pyry nonoc wnosa. Ilonocw He<l>opwamoro wnoHa c np8JXBapmem.Ho 

BhlpoBHeHHblMH KpOMKllMH H H8HeceHHhlM B8 HHX H 00,llcyIIleHHhlM KneeM DO,llllOt BpyqHylD 

HJIH B 8BTOM8rHQllCKOM pelltHMe H3 CDeiosam.HOl'O H8KOnmeJISl·DHTueJUI MelK,tl}' BerBRMH KOH• 

seiiepos. CKOpoctb ,llBWKeHHll &epXHHX KOHBeiiepos HecKOJlhKO 6on&we, 'leM HHlKHHX. B 

pesy11&rare HHJ1tHHe KOHBeiiephl C03,IUllOr HeKOTopoe npHTOPMllJIUIBaHHe nonoc wnoua (no,llIIop), 

6naro,118pll 11ewy o6ecneQHB&erCl'I Heo6xonHMoe .118BneHHe sa KPOMKH COC8JlHHX nonoc. Harpe

BatenH 06ecne11HBUJr nporpes Kneem.oc waos ,110 Hf'1tHOii reMIIeparyp1a1, B pesy11&rare 11ero 

npoHCXOJUI? CKJieHBaHHe or.11enbm.oc nonoc wnoua ,11pyr c ,11pyroM s HenpepblBHoe nonomo 

(neery). 3arew nonOTHo (neHTa) wnoHa nocrynaer Ha H0'1tHHJ.1&1, r,11e npspy68eteft Ha <t>opwa1-

H&1e JDICT&l cr8H,118pmoii WHpHHW. Cn~ yKJill,llQHKOM nHcrhl CKJJ8,llWB8IOTC s crony. 

Cxewa ncinel>et1Horo pe6pOCKJJeHB8HHll wnoua Kneesoii CHHrem11ecKoii mm.JD, npoDH· 

t8HHOH tepMOIIJI8CnlQHWM KneeM, DOK838B8 HB PHC. 68, "'· Ihm. c 6o6HH (Kar)'Weic), ycraso

BJieHHhlX H8 KpOHWreiiHe, B HecKOJlhKO napannem.H&IX Pll.llOB CDeuH8JI!tHWMH HHTellO,llHTerulMH 

1181t11n.1Baercll (HaKJieimaercs) nonepei< D0.118NeM&IX ,11pyr 38 ,11pyrow nonoc He<l>opwamoro 

wnoHa. TBK8ll cxeMa coe,IUIHeHHH nonoc wnoHa .11e&nH30B8Ha B craHKax PCil-10 (PocCHB), 

DFM/1800 <l>HPM&I "Kynep" (fepM8HHll), LKV-68 <l>HPM&I "Payre" (~HHJUIH.llHJl). B Heicoropwx 
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MO,QeJillX CTIHKOB sapy68'1CHlilX il>HPM ,QJlll 6onee nnOTHOrO COe.QHHeHHJI CKJleHBleMJ.IX nonoc 
KJieeBWe HHTH HIKlfhlB410tcff HI o6e np0tHBODOnoxc111>1e MICTH umosa. B ,QpyrHX MO,QeJIRX 

HHTH npHKJieHB8lOTCH KOpOTKHMH (15 ••• 20 MM) OTpe3KIMH fOJlhKO B 30He CTblKOBllHIUI Kpo
MOK, 31 ctier Qel'O ,QOCTHr&erCH 60Jlhwall 3KOHOMHll .QOporocro~eii KJieeBOH HHTH. Ecn MO.QeJIH 

CTIHKOB, r,Qe HHTH yKJil,QhlBllOTCH 3Hr3aroo6pUHO ,QJlll npe,Qynpexc.QeHHJt CMOPllUlBllHIUI WDOHI 

(oco6eHHo roHKoro) HHfhlO. 

TexHu11eC1Cue xapaKrepucru1eu pe6pOC1CJ1euaaro~ux craHKOa c nonepe11HoiJ noda'leil wnoHa 

PCil·2 4>HpM!ol nTopaere" 

MOAeneH 

2 3 

H&H6om.mlll .QnHHI nonocw 
UlllOHI, MM ••••••••••••• 1850 1850 2200 2800 
ToJimHHa umoHa, MM •••••• 1,15 ••• 3 Hewe11eel,2 He MeHee 1,2 HeweHee 1,2 
HaH6om.IIWI ,QJlHH8 orpeaae-
MoH n8Jm.i WDOHa (ll!HpHHa 

JDICTI), MM •••••••••••••• 2700 
CKopOCfh no,aatiH, M/MHH ••• 3 ••• 15 3 ••• 12 3 ••• 12 3 ••• 12 
Pa6otiee ,U&BJieHHe, Mna •••• 0,4 ••• 0,5 
06l!WI MOllalOCTI> 3neK!pO-

Hll'peB&reneA, KBr • • • • • • •• 38,4 34 39 so 
Mo~OCfh 3nmtrpo.QBHrue-
neii, KBr: 

pe6pOCKJI8HBll01.1'81'0 
MexaHH3Ma •••••••••• 2,8 2,21 4 4 
HOJKJIHU •••••••••••• 1,7 1,47 1,47 1,47 
yKJUl,!NHK8 WDOHa •••• 1,47 1,47 1,47 

fa6apHTHWe pUMep1a1, MM: 
,tlJIHH8 ••••••••••••• 4160 3930 3930 3930 
lllHpHHI •••• ." ••••••• 2700 2750 3100 3700 
BblCOfl ••••••••••••• 1760 

Macca,Kr: 
pe6pOCKJieHBll01.1'81'0 
M8XIHH3MI •••••••••• 5500 5500 5900 6600 
HOJKJIHU •••••••••••• 600 750 800 875 
)'KJI8,q11HKI WDOHa •••• 250 120 140 170 

Ilpo,11onEeHHe 
4>HpM1>1 4>HpM!o1 4>HpM!d 
"PJOKne,, nKynepn •pa}'Ten 
FZM-28 DMF/1800 LKV-68 

HaH6om.w111 .QJIHHa nonocw umosa, MM ••••• 2800 1800 1730 
TomuHHA WDOHI, MM •••••••••••••••••• Hewe11eeO,S 2 ••• 6 1,2: •• 4 
ffaH60JlhlIWI .QnHHI orp83UMOH neHnal WDOHa 
(lllllPHHI nscra), MM .•••••••••••••••••• 3100 

182 



CKopocn. 110A111111, M/MHH • • • • • • • • • • • • • • • 3 ••• 12 
Pa6011ee A1111Jit1HHe, Miia •••••••••••••••• 
06°'811 MO~ aJieKrpomrpeBUeneil:, 
KBr ••••••••••• •. • • • • • • • • • • • • • • • • • 9,8 
Mo~ aJieKtpOJIBHl"areneii, KBr: 

pe6pocKJieHBlllO~O MexaHH3MA •••••• 
HOlKJIHU ••••••••••••••••••••••• 

~WIJOHa •••••••••••••••• 

fa6apK11We pUMep1o1, MM: 
J:lllHBA. • • • • • • • • • • • • • • • • • • • • • • • • 1500 
111HpHH8 • • • • • • • • • • • • • • • • • • • • • • • 3850 
m.icora •••••••••••••••••••••••• 

Macca, Kr: 
pe6pOCKJJeHBlllOIIU!l'O MexaBH3Mll •••••• 
BO.lKJIHll • • • • • • • • • • • • • • • • • • • • • • • 

~WIIOHa ••••• •• • •. • • • • • • 

1,5 ••• 10 
0,5 ••• 0,6 

0,25 x5 

10000 
5000 
2750 

n pH .. e q a H He. Jimsaa GeanemotmhlX CTllHKOB AllHa 6es yKlUl,llllHICll WIIOHa. 

6 ••• 30 

0,25 x 7 

7700 
2400 
2230 

HoseAwue .1IHHHH .QJlll DpHp83KH H nonepeqeoro pe6pOCKJJeHBIOOUI wnoHa FL-728 (fepMa· 

HHH) YCTIHOBJiem.I Bl i1>1HepH1o1X 3180,llU: ClolKThlBKIPCKOro neconpoMlalWJitlHHOro KOMIIJieKCI, 

Opllteac:Koro .IIOKa H AP· 0,11110A ua oco6eBHocreii 3THX JDDUdi lWlllll!CR npm.ceaeHHe s pe6po

CKnllffBlllOlUHX CTllHKaX naposoro o6orpesa ,QJlll OrBepqeJDUI tepMOpeaKTHBHOrO KneH, HIHO

CHMOl'O Ha KpOMKH nonoc WIIOHa. K8lK,!UIR JIHHHR COCTOHT H3 cnl!,li)'JOlUllX MexaHH8MOB H 

ycrpoiicD: ~yx YCTIHOBOK IJOJ:ll'OTOBKH H HIHeceHHH KneH EF A-28, ~yx KOBBeiiepoB ,QJlll 

mmepeworo tpUICIJOpmpoBAHllll WIIOIUI FTB-6000, qen.ipex 31rPY30'111Wt ycrpoiicD FBC-28, 

urwpex CTllHKOB 11011epewo-pe6pocKJieHBllOlUHX FL-728, qen.ipex ~yxnyreswc HO~ 

FSB-AS-295, qen.ipex CTOllOyKJUUl'IHKOB F AF-2832 • 

.lhmHll xap8KtePH3Yetcll lllolCOKOii TO'IHOCU.IO HCIJOnHeHHll H rpe6yer KB8JIH!l>HialPOB8HHOii 

aKCDnyar~ He.11ocrarOK JD1HHH - orpamAeHHe WHpHIW se4Jopwamoro WIJOBa. 

B UHHH~ HilO •ffayq!l>IHIJPOM• paapa6or&Ha KoHcrp~ npupeaHoro pe6pOCKneHBllO

~ero craHKa IlPC-2, oco6eHHocn.10 Koroporo llBJiftetCJI IlpHMeH~e repMo~oro Knell 

(KneH-pacnnasa). l!OCTOHHCTBOM CT8HK8 lUIJISletCJI TO, qro B HeM COBM~eBhl ~ Ollep&UHH: 

IJOJ:ll'OTOBKI KPOMOK WIIOIUI (o6peaKa c O,llHOBpeMeHHh!M AP06neHHeM OTXO,JXOB) H pe6pOCKJieH• 

BIHHe IJOCJie ,JXpyr c ,JXpyrOM IJPH HX llPO.JXOJlhHOM ~WKeJUDI. K He,JXOCTITKIM CTIHK8 OTHOCftTCji 

HH3Klll llPOH3BO,JXHTeJ!hHOC?b (0,35 ••• 0,4 M3/q), orplJIHqeHHe wupHm.I CKneHB8eMoro Heil>op

MaTHOro WIJOHB (He MeHee 2110 MM), HH3Koe qqecrso CKneHBIHHH, BhlCOKHii yposem. wyMa BO 

spewi pa60Thl. TepMOl'IJI8CTH1Dlhle KneH no TY 13-540-SO u HMDOprBhle SK-777, SK-778, 

S3K-732, TPK-6 - 11oporocrofflQHe M8tepH8Jlhl. OllhlT 3KCMy8TBUHH CTIHKOB IlPC·2 Ha Jho61H· 

CKOM .I10Ke, nBX,tleHIJOXCKOM 4>BHepHOM KOM6HH8te CBHJletem.CTBYeT o6 HX HecOBepWeHCTBe, 

Heo6xo,JXHMOCTH ynyqweHHH HX KOHCtpyKIUIH. 
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7.2. CICJIBllB.AHBB llDIOHA HA YC 

B clJuepHoi IJPOMWlWIOHHOCTH HaMemnaci. teH.QeJUWI K 3H8'1HT8Jll>HOMY yseJIHqeHHJO 

BWJiyCKI !iOm.WeclJOpMUHOfi clJuepbl, p83Mep8MH no AJIHHe HJIH WMpiUle 1830 MM H 6onee. 

0,11HHM H3 PIUHOHIJDaHblX H acliclJeitrHBHbiX cnoco60B B npOHaBO,!ICTBe JIBJUleTCll Bblpl60TKa 

IDllOHI ,J:llDIHOA 1270 ••• 1300 MM H3 'lfPIKOB cqome'ICTB}'IOuxeH AJlHHbl e nocne,cyBJWHM CKJieH· 

BIHHeu mnou no J:llDIH9 sonoKOH HI ye. B peaym.rare raKoro CKJieHBllJIHJI uolKHo nony'lHfb 

IIIllOH AJIHHOii 2520 ••• 2580 MM, 'lfO COOTBe?CrByer peKOMeH,ll}'eMOuy p83Mepy micra clJIHepbl B 

o6peaHOM BH,JXe 2440 MM. 

BosuolKHO CKJleHBIHHe wnOHI no ,IXJIHHe HI ye H AJ)yrHX HIQIJlbHblX ero p13uepoB, He 

rom.KO 1300 MU. lllHHblA cnoco6 CKJieHBBHWl M0'1CHO HCOOJI&30B8fb e 6om.woii aclJcl>eKrHB

HOCfblll H .JVUl ep~llJIHJI no ,1XJIHHe KoporKHx nonoc HeciJopu1:rHoro wnoHa B npOH3Bo,11c:rse, 

HanpHMep rHyro- H nnOCKOKneeHblX 3&rOIOBOK. CKneHBIHHeM HI ye M0'1CHO nony•um. Henpe

PWBB}'lll nemy mnOHI, eo,Qep'1Cauzylll 6om.woe 'lHcnO yeOB, a 31TeM p13pe3arb (npHpe31Tb) ee HI 

JDICfbl ruo6oii Hf'1CHOH ,QniUlbl. 

CKneHBaHHe micros HJIH nonoc wnoua no AJIHHe nonepe1DlblMH KpoMKIMH ocywecrBJlll

erCll BuxnecrKY B orlD!'lHe or pe6pOCKJieHBllHHll. IlpH a:rou so H36eiii:1HHe yronweHHR B 

uecrax HaxnecTKH nonepelUlble KpoMKH wnoH1 o6pa6a:rWBUJr (epe3810r) B BH,JXe clJ&CKH, 

o6puy11 TIK HIS!.IBBINb'A ye. PeKOMeH,ll}'eMlll ,IUIHHI yea l = (8 ••• 12).s, r,Qe s - TonwHHI 

wnoHB,MM. 

~opMHpolaHHe (epeaaHHe) yea wnoHa npoH3BO,QllT HI yeoso'lHblx craHKax uo,11emi YC H 

2YC (POCCHll) H ci>HPMbl "Payre" (~iUIJlllH,llH!l). Ye HBPe38eTCll ,t:IHCKOBOH cl>peaoii. ~peal HICl

:EHBBeTCll Ha WIIHH,QeJD>, nony<WOWHii spawemie or sneKrpO,QBHI'ITeJIJL H1pea1eublii 

wuoH no,QIUITCll B cruoK cneuH&m.HblM H&npllBJISllDWHM ycrpoiicmou. Cron sroro ycrpoiicrsa 

CMOHTMpOBBH HB ~H'lecKOM cerueme, 'lfO ,QBeT B03MOlKH~ perynupOBlltlt ero H&KnOH 

H nony111n. HYllUl}'IO ,QJDIHy yea B 31BHCHMOCTH or fOOWiUlbl WOOHB. 3m xce CflllKH MOlKHO 

HCilOm.30B8Tb H ,QJlll yCOBllJIHJI nHcrOB ci>IHephl. HIDKe npHBeAeHbi TeXHHqecKHe xap~re

pHcrHKH yCOBO'lHblX CTIHKOB. 

TexHU'leCKue xapaK:repucruKU YC060'1HblX CTOHICOB 

YC 

To~ wnoHa, MM •••••••••••••••• 0,5 ••• 6 
Cxopocri. no,Q&'lH, M/MiUI. • • • • • • • • • • • • • 18 ••• 12 
llHauerp ,QllCKOBOH 4Jpe31.1, MM •••••••••• 210 
'lacrora BpaJUelDlll clJpe3bi, MiU1 -1 • • • • • • • • 6000 
Mo~ aneKrpo.QBHrareneii, KBr: 
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cliPe3bi ••••••••••••••••••••••• 4,5 
nO,Ql'lH • • • • • • • • • • • • • • • • • • • • • • 2,8 
YCTIHOBKH pa6oqeii WMpHHbl • • • • • • • -

4'HpMW 

npayre 
FVS 

0,5 ••• 6 
25 ••• 8 
200 
5000 

6 
2,2 

4'HpMl>l 

npayre" 
2FVS 

0,5 ••• 6 
25 ••• 8 
200 
5000 

6x2 
2,2 
0,6 



faGapHtHWe puwep.w ctlHKll, ww: 
,IUDllll • • • • • • • • • • • • • • • • • • • • • • • 1630 
WHPHBI •••••••••••••••••••••• 830 
llWCO!a. • • • • • • • • • • • • • • • • • • • • • • 1130 

Macca cramca, Kr • • • • • • • • • • • • • • • • • • • 1100 

1650 
850 
1125 
llSO 

1650 
2650 
1125 
2125 

IlpHwnaBHe. CraBOK 2FVS H 2YC - ,1111ycropoBJ1He; Bapeaaetell ye O.llHOBpewemm Ba .QByx 
IIOIIepeQB.lllX KpoMKaX WilOBI H B8BOClltCll Ha O.QHY Kpowy (iiJacKy) cnoA Knell • .Ilmma WilOBI 
450 ••• 1850 MM. 

CKneHBaBHe WilOBI Bl ye OC}'IIUICrBJllletCll Bl ySKOllJDmlhlX orewctBeBB.lllX npeccax 

YCnr, iiJHPw.w •payre• (~HBJIJIH,lgUI) H iiJHPMhl ·~HIIJIHHI'· (Am.1Dl11). 3rH nPecc.w HMeior, KaK 

np&BllJIO, O.tllDI pa6o'Ulii npowucyroK (ABe ~ nmm.z), o6orpea nmsr ocy
uiectBJlllelCll, anu:rpoBarpeaarerulMH. Y 3Konmma.ie npeccw HC1Ionw}'l0r .QJUI CKJJeHBIBIUI Ba 

ye 6onwuei1JopwarH.111X JJHCrOB ilJaBep.w. YctaBOBJieBB.llle a JDUDDO BMecte e Ai>yrHM· 06opy.110-

BaBHew H OCHlll~llBh"ll IBfOManl1lecKHM ynpaBJilllDHIM OBH woryr 31MeBHth 6onwuei1Jop

war11.111e KJielUlh11.111e npecc&1 JIJISI BWpa6orKH ¢.&Hepaoii npoJIYKIUIH AID!HOii .110 6000 MM H 
WHpHBOA JIO 2440 ww. 

Tex11u11ecicue xapaicrepucruicu y3KOnnuncblX npeccoe 

ycnr 

JluneBHe npeccoalBHft, Mila. • • • • • • • • • • • • • • 1,8 
Pa6oqee JllBJieBHe s rHJIPOCHCteMe, Mila. • • • • • • S 
Pa6o'llll lllHJIKocr& • • • • • • • • • • • • • • • • • • • • • • Bo.111 
.IIHawerp pa6o'IHX ~B, MM , • , • • • • • • • • 130 
'hlcno pa6o'UIX UHJIHBJIPOB, uir • • • • • • • . • • • • • 3 
MolilllOCth o6orpeaareneA, KBr: 

~HPM.111 
•Payre• 

IP/HL-66 

1,3 
7 
Maeno 
140 
3 

~HPMW 

-~HIIJIHHI'· 

2.S 
28 
Maeno 
127 
2 

aepxaero • • • • • • • • • • • • • • • • • • • • • • • • • 2,2 2,0 06orpea napow 
BHlltH8l'O ••••••••• , ••••••••••• , • • • 2,0 2,0 

Tewnepuypa npeccoBIBHll, •c • • • • • • • • • • • • • • 100 ••• 200 100 ••• 200 80 ••• 150 
PUMep.111 Bal'peauem.HblX IUIHT, MM: 

JIJillll& •••••••••• ~ • • • • • • • • • • • • • • • • 1700 
lIIHpHBa. • • • . • • • • • • • • • • • • • • • • • • • • • • 70 
ro~a ......................... 45 

HaB6oJD.wHA npocaer Ma,tzy IIJDITllMH, MM. • • • • SO 
fip0113BOJlllttlJlhBocr& BICOCI, n/M.HH • • • • • , • • • • 12 
Mo~ocr& anU:tpo,QBHl'lreJUI fHJIPOBICOCI, KBr. • 2,8 
fa6apHtHWe puwep.w, MM: 

AIDIBll • • • • • • • • • • • • • • • • • • • • • • • • • • • 3900 
UIHpHBa • • • • • • • • • • • • • • • • • • • • • • • • • • 2380 
BhlCOtl • • • • • • • • • • • • • • • • • • • • • • • • • • 1452 

Macca, Kl' •••••••••••••••••••••••• : ••• 1422 

1700 1700 
150 150 

50 75 
22 16,2 
3,3 3,0 

3000. 3658 
2550 1067 
1400 2057 
2000 3000 

IlpHweuuHe. llOKl88tenH npec:ca ycnr Jllll.lll e yqerow pa6011ero cro.iia e KaperKoii no.11111H. 
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YctlHOBKa IP/HL-66 ilJ11pMhl •payre• BKJDOQller HICOCHyJO CTllHUHIO, co6cTBeHHo y3KOruIHT

m.Di npecc, B0'1CJIHU!il H pa6o11Hii CTOn c K8perKOH nO,llltDI. ~HpMll :rlllOlte m.myCKaer YCTIHOBKJI 

c ,llllHHOii Harpesa:rem.HlolX nnHt npecca 1460, 1970 H 2620 M. 

PeJKUM CKJ1eueaHW1 wnoHa rOllU4UHoil 1,5 MM Ha ye 

TCMIIepa:rypa, ·c ................................................ 140 ••• 150 
J]asneHHe, Mila • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 ••• 1,2 
IlpoAOJDIQl'reJibJIOCTlt, c: 

npH HCriOJih3oB8HHH Kap6~oi1JopMBJD.,11er~oro KJieR ••••••••••••••• 5 •• • 10 
npH HCDOJlb30BBHHH i1Je11onoi1Jopwam.,11er~oro KJieR • • • • • • • • • • • • • • • • • • 40 ••• 45 
yKJI8,QKH, Bhij)8BHHB8HHll H nO,lll'Dl wnOHa •••••• • • • • ••••••••••••• • • 20 ••• 25 

IlposepKy COCTO.RHHll y3KOIIJIH'IHoro npecca H Ka'leCTBa ero pa60tbl Heo6xo.QHMo nposo

.QHn. He puce 1 p11311 B Mec:RU. IlpH 3fOM nposepKe no.Qnexta:r cne.tl}'IOl!Ule OCHOBIUale 061>mtn.I 

(y3Jlhl) H nap&Me:rpw npecca: nepneH.QHKyMpHocn. CTOeK (KonoHH) onopllblM llJllCTHH8M 

CTllHHJW B npo.QOJil>HOM H nonepetmOM HanpasneHHllX; COCTO.RHHe H&rpella:rem.HWX nnH:r H 

p8BHOMepHocn. HX nporpesa; HCDP8BHOCTlt fH.QPBBnH'lec:KOH CHc:reMhl; COCTO.RHHe OKononpec

COBWX MexaHH3MOB. 

Pe3ym.:ra:rw KOH:rpOJlft COCTO.RHHll f3KOIIJIH'IHOro npecca H K811eCTBa CKneHBIHHll wnoHa Ha 

ye Heo6XO,QHMO ilJHKCHpOB811> B cneQHam.HOM llCfpHane H npHllHM811> M8Phl no yc:rplHeHHID 

HeHcnp8BHOCTeii H npe.Qo:rBp811'eHHIO o6p830B8HHll ,11ei1JeKTOB. 

7.3. D01DIHICA blIIOHA 

Ilo'DIHK8 - o.QHa H3 HaH6onee 3ilJ«lieKrHB1Ua1X onep~ no noBhlllleHHJO Ka11ectBa H cop:r

HOCTH wnoHa. 0Ha 38KJII0"8e:rCJI B f,Q&neHHH H3 nHCTa wnoHa punH1111blX nopoKOB, B OCHOBHOM 

CY'IKOB H o:rsepctHii o:r BhlDBBWHX Cy'IKOB, c nocne,QyIOl®ii yc:rlHOBKOH Ha HX r.cec:ro BCT8BOK 

. H3 K8"8CTBeHHOro wnoHa. K no'IH!iKe OTHOCHTCJI r810Ke no.QKJieiiKa HnH CWHBKa :rop1.10BWX 

:rpe!l.1HH. 

no ,Q8llHhlM UHHH~. no11HHKe no.QBeprwr .110 25 ••• 30 % scero o61>ewa npoH3Bo.QHMoro 

wnoHa. 3KOHOMH'lecKH 1.1enecoo6p83Ho 11HHH11> He TOJlbKO ilJopMarm.Di, HO H HetlJOpManu.di 

(KYtKOBOH) wnoH. Snaro.Q&pll no11HHKe coprHocn. wnoHa MOllCHO nOBhlCH11> Ha ,QBe-tpH rpa.Qa-

1.IHH. T&K, H3 WIIOHa copra BB MOllCHO nony111m> WIIOH copra AB. T&K K&K 11Hcno np11po.Q1Ua1x 

nopOKOB (cy'IKOB) B ,QpeBeCHHe mo6oii nopo,llhl 3Hatm:rem.HO, :ro nonyqeHHe WDOH& H rOTOBOH 

ilJ&HepHOH DpO,Q)'KllHH BhlCWHX cop:roB B :rpe6yeMhlX 061>eMaX 6e3 onep81.IHH no'IHHKH np&KTH· 

11ecKH HeB03MOllCHO. Oco6eHHo 3:ro B&llCHO HMen. B BH.QY npH m.myCICe npo.QYKLIHH Ha 3KCDop:r, 

a :rlllOlte ,QJlft }'BeJIH'leHHll npH6hlnH npe.QDpHlmlll, :r&K K&K npH YBeJlH'leHHH 06'beM8 no'IHHeH· 

Horo wnoHa H& 1 % cpe.QHHH KosilJilJHIDleHT COp:rHOCTH noBhlW&erCll Ha 0,7 ••• 0,8 %. 3:ro B CBOIO 

011epe.Q1o DpHBO,QHr K fBenH'leHHIO ornyClCHOH QeHhl Ha ilJ&Hepy. 

IlpH no'IHHKe WDOH& BC?8BKJI, fCT8HOBneHIUale Ha MeCTO ,11ei1JeKra HnH nopOK8 B nHCTe 

WDOH&, ,QOJDltllhl HMen. H&npBBneHHe BOnOKOH, QBer, :rmtctypy ,QpeBecHHhl H TOnl!UIHY re llCe, 
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'l!O H B J1HCft WDOBa, no,qna~ no'DllDCe. .llnll 15om.weA MODIOCTH YCTIROBICH BCTIBICH Ra 

. MeCTO YAAllllllllofO J194>eKra ee pUMep no ,IUDIBe H WHpHHe ,QOJllltlDI 15wn HI 0,1 • • • 0,2 MM 

6onwue pUMepa awpy6nmmoro omepcnu1, a BJWICJIOCTll BCTIBICH .UOJlllDll 6wn Ra 3 ••• 4 " 

MeHWlle BlllllCHOCTH JDICTI wnoHL .llnll o6ecneqf11DU1 fOQHOCTH pUMepOB BCTIBOK 80 x 40 

(ii>ID'ypllhlii npo4>JUD.), 60 x 32, 40 x 25, 32 x 18 (oaam.Hhlii npoit>JUD.) Heo6xo.QHMo o6ecneium. 
m.ic0K)'IO roQHocri. pellC)'UUll'O HHCTpyMema, BWCOKHil KnllCC ero no.uroroaKH H aaro'IKH. T&K, 
aanpHMep, saaop HI CTOpOHy MeE,Q}' npoc:RKOH H MlrpHQeH KOMIUieitra HHCTpyweHrl JUUi 

no'DllDCH wnou .UOJDKU 6wn He 6on1111 0,03 MM, Mez.tlY npocnKOH H nplOltHMHWM Kora.QOM 

He 6onee 0,15 MM, MelK,Q)' M&rpHQeA H YCTIROBIQHKOM He 6onee 0,08 MM • .llnll 06ecnet1fllDUI 

rpe6yewoii BlllllCHOCTH BCTIBOK nonocw wnoaa, H3 Koropwx oHH awpy5unCR, HflKHO xpamm. 

B C)'UIHJlbHOM WKIWY. ' 

.llnll BWllOnHfllDUI noQHHKH wnoaa npHMewuor B OCHOBHOM oretleCTBeHJllile wnOHOnOQH• 

HOtmwe CTIRICH 'nlll H Illll-2 .slpOCJIIBCKoro CTIRKOCTpOHTllJu.HOro 3180,111 •nponerapcKIR cao6o

.ua·. Pexte npHMeHJUOr HMnoprHWe crlHltH WHPM •PaAMaH" (fepM&HHJI) H •payre" (IZ>HHJilUI· 

JUUi), r&K KIK no npoH3BO,llHfem.HOCTH OHH ycryn&10r oreqecraeHHhlM CTIHKIM. Bee wnoHono

"1HHOt,1HWe CTIHICH pa3nH"11lOTCll B OCHOBHOM ICHHeMITHKOH Mex&HH3MI ,QJlfl B&1py61CH .ueii>eKTOB 

B ruicre wnoHa, HX y.uaneHWt, B&Ipy6KH BCTIBKH H3 neHTOlUCH H ee YCTIHOBKH HI MeCTO B&1py6-

neHHoro .UeWeKTa. B CT&HKe Illll-2 OTBepctHe ,QJlfl BcrlBKH IBTOMITHQecKH npOMl3&1B&erCJI no 

KPIRM Kneew, B pesym.rare qero noB&IwaerCR K&"1ecrBo no"1HHKH H coptHOCTI> ii11Hep&1 sa cqer 

B03MOxtHoro Hcnom.soBIHHJI no"1HHeHH&IX nHcroB wnoHa JUUi BHfrpeHHHx cnoea !l>1Hep&1, a 

no"1HHeHHWX nonoc Heii>opwarHoro wnOHa - JUUi pe6pOCKneHBIHHJI. 

TexHu11ec1eue xapalCrepUCTUICU wnOHOnOllUHOllHbVC CTGHICOS 

Il!JI Il!Jl-2 VPR·BS VPR-165 

11Hcno y .uapoa, MHH- 1 • • • • • • • • • 56 56 27 45 
To.iurgma wnoaa, MM ••••••••• Jlo 4 0,8 ... 38 Jlo 4 Jlo 6 
H&H6om.lllHH pUMep npoce-

"1eK1 MM•• • • • • • • • • • • •. • • • • • 80 x40 80 x40 110 x 80 

IIIHpHHI nonocw JUUi Beta· 
BOK, MM •••••••••••••••••• 28 ... 49 28 ••• 49 
Bwner xo6ma CTIHKI, MM •••••• 1650 1650 850 1650 
MOIQHOCTll !IJleKrpO,!IBHl'BreJill, 
KBr ••••••••••••••••••••• 1,7 0,81 1,5 2,2 

fa6apHTH&Ie pa3Mep&1 CTIHKI, ww: 
,!IJUIHI •••••••••••••••• 2900 2810 2500 3400 

WHpHHI • • • • •. • • .... • • 1200 1850 1750 1750 
B&ICOTI • , ••••••••••••• 1620 1620 1650 1600 

Macca, Kr ••••••••••••••••• 2500 2150 1500 3250 

Heo6xo,QHMO COBePWeHCTBOBIHHe KOHCfPYKLIHH wnoHOnOQHHOQHOro CTIHKI, OCH&meHHe 

ero .uonoJDDSrem.H&IMH cpe.ucra&MH IBTOMITH3&11JIH: cne.iunueA CHCTtlMOH Jtllll WHKCHPOBIHHll 
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.ll941eK10B x nopoKOB • mccn W1JOJ1&1yetp0AcmoM .1i1111 IB!OMUHqec:xoro 110'"80.118 .11ecl>ei<:r11oro 

Y'llCtlta ll0,11 npocnlty .CTIBICI H lll!OMl!Htiec:KOro BKJD0'1811Hll pa6o..ero XO.Ill llpocetatH H 

APyrHX HllCZPJ'MUIOB .lil1ll awpy!SJCH .ll941eKra H ycr&HOBKH BCTIBKH, IBtOMlnAecKOA }'lCJJl,llKH 

ma:ra umoaa 111. cron cr&BKA H • crony 11ocne 1101D1HKH H AP· ABroM&tH311UHH BhllIOJIHeHHA arHX 

onep~ .lllCt a11&11xrem.m.dl 3KOllOMHiiecKHii aci>cl>ei<:r. 

llpoaepKy cocrolUllUl wno110110'111Hoaoro cr&llK8 ii JCaqecrsa ero pa6on.i 11eo6xo,11HM0 

OC)'UUICl'BJlJI 11e puce 1 paaa s 'f911811He 3 wee. llpH arow nposepKe 110.JIJlellt&r cne,tzy1011'11e 

OCROBRWe o6'1181CtW (y3JIW) H napBMerpw cr&RKa: .iionyCKH 111 OCROBHhle p13Mepw pelltYt1'HX 

HllCfPyweR!OB (npocetiKH, warp~); cocrollHHe n83Bml pelltYt1'HX . HHCtPYMell!OB; yrnw 

31!01UCH npoce'IUCH H warp~; rny6HHa onyCKIHHJI 11pocetiKH B orsepcme MarpHQW; paccroft· 

IDie or pa6o..eA 11osepXROCtH ronKatenft ,110 HHJKHeii 11osepXHOC'l'H npHJKHMRoro KOm.l.UI; 

pllCC!OJUDle or pa6o118A 11osepXROCtH !OJDCa1'ellll s KpaiHew HHJKHeM ero 11onOJ1Cemm .110 n83BJUI 

warp~; BeJJH1D1HA 110Jfh8MI warp~ 111,,11 cronow H ycr&110~ 111,,11 warpHQeii; yc:HJIHe 

llPYlKHlllol npllllCHMllOrO Kom.Qa; llJIOtHOCfl, l!pHn81'811Hft npHJKHMHoro KOJllol.UI K MlrpHQe; 

plBllOMepllOCDo 110,111iiH nemw wnosa; paccrollHHe MellC.llY Q8HrpHPYJ011'HMH 1lUlK8MH K&CCe!hl; 

XO.II Kpoa:wreAlla H llJIHthl 110,lllllDIQerO M8X8Hll3M&; 118npephlBHOCtb BPlllI:l8Jalft KneeR8110Cft11'HX 

6apa5aRoa {.llM Ct&HKOB Illil-2) • 

.IlonyCKH Ha OCllOBHhle p113Mephl IH"ltY11'HX HHCtp}'MeRtOB K'oHtpuJIMp}'JOt c llOMOUU.IO 

llltllll'ellQHJKYU (fOCT 166-73). 0%KJJOR8JDle paawepos (aaaop) ,110JD1CeH 6hl'l'll 'He 6onee 

l!,03 MM Ha C!OPOllY MellC,lly l!pOC811KOA H M&rpHQeH, 0,08 MM MellC,lly M&rpHQeii H ycr&H0811'H

KOM, 0,15 MM MellC,lly l!pOCRKOft H l!piOltllMHblM KOm.QOM. 

CocrollHHe n83BHll pelltYt1'HX HllCfPyweHTOB KOllrpOnMp}'JOt BH3J&m.HO: He ,QOJDIC811 

1116nI0,111mCH 6nec:x n83BHll. npx ocworpe ero c6oKy Ha cser. BeJlH1alll}' yrna aarotiKH npocetiKH 

H warp~ KOHtpOnxpYJOr c llOMOl.IU>IO npe,11em.Horo ma6noHa (1tanx6pa) HJJH yrnoMepa c 

HORHyCOM (fOCT·5378-66), KaK llOK&38HO Ra pHC. 69, a. Yron 31!0tiKH ,llOJDICeH 6hl'l'& 30 ••• 35°. 

fny6HJ1Y onyCKIHHJI llpocetatH B OtBepcme MlrpHQW KOllrpOJDlp}'JOr (pxc. 69, 6) c llOMO

IIU>IO Mer&JUDAecKOA H3MepHtem.Roii JDllleHKH (fOCT 427-75). IlpWKHMHoe KOJlloQO CHHM810t H 

•P&meRHeM waxoBHtiK& pyq11oro npHBo,111 onyCK110r npoceiiKy 2 s KpaiHee HHJKHee 11onoJKeJD1e 

,110 llOnHOA OCtlllOBKH. Olla BXO,llln" B orsepcme MarpHQW 3. Ha 60KOB}'JO llOBepXHOCTI> npoceti

KH 111.HOCftr Kapllll,qllllOM I qepry. Ilocne 110,111oewa 11pocetiKH H3Mepft!Or paccrollHHe 0r Kap111-

,lllllillOA llOMerKH .llO n83BHll npoc:e..KH. PaccrollHHe ,11onJKHo 6i.m. 2 ••• 5 MM. 

PaccroftlDle or pa6oqeii 11osepXHOC'l'H :ronKareu ,110 JDIJKlleH 11osepXHocm npHJKHMHoro 

KOJlhl.UI KOllrpOnMp}'JOt c llOMOUU.IO Met&nJD!qecKOA HSMepHrem.HOH nHHeAKH (pxc. 69, e ). Pa6o

..asi 11osepXHocn. ronKareu I, pacnonoJKeHHoro BHYfPH npocetiKH 2, ,11onJKHa 6hl'1'!. BWme HHJK

HeA llOBepXHOC'l'H llpHJKHMHoro KOm.Qa 3 Ha 1 ••• 5 MM. 

PaeeroffJD!e or pa6o11eii 11osepX110CtH ronKareu B 1tpaiH8M JDIJKlleM ero 11onoJKemm ,110 

neasM Marp~ KORtponxpyercft TaKJKe c llOMOl.IU>IO Met&nJD!qecKOA H3MepHr8m.Hoii 

JDllleHKH (pxc. 69, a). MaxoBH'IKOM pyq11oro npHB0.118 ronKarem. I yetaHaBJDIB&IOr s HHJKHee 

nonOJK8JDle, npx aroM. paccrOftllHe or ero pa6otieii nosepXROC'l'H ,110 n83BM warpHQW ,11onJKHO 

6i.rr& l.' .. 4 MM. 
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Puc. 69. CXeMbl KOHrpOJISI cocrORHUR wnoHonoquHoqHozo craHKO u Knecraa noquHKu wnoHa (a-11) 

BenH1DIHY no,Q'loewa MUPHQW 111,11 CTOnOM (pHC. 69, d) 38Mepmot ieyDOM (f~CT 882-64) 
HJD'I nnoci<:onapannem.Jll.IMH KOHUeBhlMH MepBMH ,tlllHiu.i (fOCT 9038-73). 3ra BeJIHlDIHI no 

llC8MY nepHMerpy MarpHQW ~ 111,11 CTOnow 1 ae ,qOJIEHa 6wn. 6om.me 0,2 MM. Ilo.Q1oew ycraaoa

~ 3 a ero KpaiBew aep:irHew nOJIOXeHHH 111,11 ..,rpHQeii 2 ue .QOJlllteH 6wn. 6om.me 0,2 MM. 

y CKJDle npHllCHMll npiDOIMHOrO KOJIWUI KOHrpOJIHp}'IOT c fiOMOllllolO cne1UWW1oro plaI'Wlt· 
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&oro ycipoACTBI (pHC. 69, e). Ycipoiicmo COCTOHT H3 Phl'llll'I S, npH3Mhl 6 H no.QBeCHoro rpysa 4 

(20 ••• 30 Kr). Phl'Ull' no,llBO,llHTCll no,11 BJaICrY1lhl XlplVIOIMllOrO KOJibUI 2, YCTIHOBJieHHoro HI 

TJll"e J. Phl1Ull' YCTllH8BJIHB&efCJI H8 c:rone CTIHKI 1 HI XlpH3M}'. Cso6o,llllhlii KOH~ Phl1W'I 

Barpy.lU8TCll repeii-rpyaow. llpH nep&c~eHHH npH3Mhl s,11om. phl1Ull'I yp&BHoBeWHBun rpya 

H Onpe,tleruuot no COOTHOWeHIUO nneq A H B .118iicm}'IOlll8e yCHnHe XlpiOICHML OHO ,llOJDKBO 6hlTlo 

)iml npoceqM 80 x 40 MM - 60 ••• 70 Kr I ,llJlll npOCll'IKH 60 x 32 MM - 35 ••• 45 Kr I ,llJlll npoceq

KH 40 X 2S MM -30 ••• 40 Kr. 

IlnOTHOC'll> npHner&llHll np1VKHMHoro KOJibUI K MITpHUe KOB:rpOnHp}'IOT c XIOMOllll>IO lllyD8 

(pHC. 69, JK). llplVKHMllOO KO~O 1 BP}"Df}'IO onyCK&JOT H8 M&:rpHQY 3 H 3&reM lllYXIOM 2 no 

BCeMy nepHMe:rpy KOJibUI onpe.tleruuot aaaop M8XC.llY KO~OM H Ma:rpHUeii. 3aaop ,llOJDlteH 6hlTlo 

He 6om.we 0,05 MM. 

PUBOMepHOCn. no.lli'IH neHThl UDJOH8 KOB:rpOnHp}'IOT c nOMOllll>IO Mef11J1JIH118CKOA HaMe

pmem.uoA JIHHeftKH. PaccroJD1He wexc,qy COCIWIHMH OTllepCTWIMH B HCnOJib30BIBBhlX nonoc

Kax WllOHI (,llJlll Bblpy6KH BCT&BOK) ,llOJDltHO 6blfb iie 6onee 8 ••• 12 MM (5 ••• 10 3aMepos). 

PaccroJD1He wexc,qy uemi>HP}'IOlllHMH 1W11C11MH KaCCerhl S&Mepllert11 wr&Hr~Kynew. 

Oao ,llOJDKBO 6wr. 6om.me WHPHllhl neHThl WIIOH8 Ha 1 ••• 1,5 MM. 

BeJD11D111Y XO.Ill KpollWfeiiBa H nnHThl nO,lllJOlll81'0 MexaHH3M8 KOB:rpOnHp}'IOT C nOMOl!ll>IO 

MeramDMICKOA HSMepHreJibHOA JIHHeiiKH. MaxoBH11Kow pyqaoro npHB0,111 o6ecnO'IHB8JOT ,118& 

nonolKeBHll nnHThl npH llJIOlKeHHOA B Kaccery neHTe UDJOH8! npH KpaABew IUDKHOM nonollte

HHH TonK&reJill, Kor.Ill lllOmt B03JIYXOBO,lll HIXO,llHTCll IDOlte n83BHll MITpHlU>I H8 2 ••• 5 MM, H 

npH KpaftHOM BepXBOM nonolKeHHH nnHThl, Kor,111 neHTI llllIOH8 HIXO,llHTCll Bl 2 ••• 3 MM BHlltO 

neaBHll npoce'IKH. 

HenpeplolllJIOCTll BP8lllOHJUI KneeBIHOClllllHX 61p16&Hos KOmpOnHpym BH3yam.JIO BO 

Bpewl p16orw CTIHKI IlllI-2 npH OTKpwn.ot BIBHOtU<aX. BplllleHHe ,llOJDKBO XlpOHCXO,lllm> 

plBHOMepH01 683 OCTIHOllKH. 

Bee peaym.rafbl KOH:rpOnll COCTOlUIHll WllOHOnO'IHHOQJIOrO CTIHKI Heo6XO,llHMO cl>HKCHPO

Bar& B ClleuHIJibHOM lKypB&ne H npHHHMan. wephl no yctp&HeHHJO HeHCXIp&BHoc:reii. 

Ko&:rpOJib Katiecnll no'IHJIKH UDJOH8 Beo6XO.llHMO m.moruum. He pelKe 1 pasa B MecJIQ, 

npH 3TOM KOB:rpOJIJO no,llntllKU BJWKHOCl'h llllIOBI; BJJUtHOCfb neH'lhl umoea; Bll3KOCfb Knell 

(nonHBHJIHJiaUel:llTHOA swyJI&CHH) ,llJlll CTIHKA llllI-2; H&HeceHHe 3MyJI&CHH; pacxo,11 KnOll 

(swyn&CHH); npoaocn. yc:r&HOBKH BCTIBOK; yqer .11ecl>eKTOB no'IHHKH. 

BJWKHocr& wnoH&, nO,lln8lKllillel"O no'llUIKe, H BJJUtHOCfb n~ WXIOH8 ,llJlll Bblpy6KH 

BCTIBOK onpe,llenHJOT B na6oparopHWX ycnOBHllX B COOTBercTBHH c fOCT 9621-72. BnU<Bocr& 

neHT wnoH& ,llOJDKBI 6h!l'h Ha 3 ••• 4 % HHJKe, qew BJWICHocr& wnoH&, no,11n0llt8lllel'o notUU1Ke. 

B.113Kocr& Knell (nOJIHBHJIHJiaUeTUHOH 3MYJibCHH) nposeplllOT c nOMOl!ll>IO CTIB,lllpTHOA 

KpymcH BMC B COOTBeTCTBHH c :rpe6oll8HHllMH fOCT 18992-73 8 ,llHcnepcHll nOJIHBHIDIJJ81let'8f" 

H8ll roMonoJIHMepH8ll, rpy60,11HcnepcH8ll•. Bll3KOCfb JIOJDltHI 6bm> He JUVKe 40 c. 

H8HeceHHe 3MYJibCHH npo&eplllOT BO Bpewl p160Thl CTIHKI tlllI-2 6ea BCT8BJI8HHOA neim.i 

llllIOH8. KltieCTBO HIHOCeHHll 3MYJibCHH H8 KpOMKH OTBepcTHll Onpe,tleJlllertll BH3YIJibH01 ,lllIHH8 

yqacrK8 c H8HeceHHOH 3MYJI&CHeii ,llOJDICHL\ 6hlfb He MeHee 6 ••• 8 MM • .Ilnll ynpOllleHHll BH3yam.-
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Roro KOHtpOJill 38 HIHeceHHeM KJieJI (3Mym.cHH) Ha KPOMKH OTBepcTHJI 3Mfm.cHIO peKOMeH· 

.tlYerCft no,llKpllIIIHBm. KIKHM·JIH60 KPllClllUHM s=ecrBOM. 

Pacxo,11 KJieR (3MYm.c:HH) onpe.qeJilllOT c no:woUU>IO ~4>ep6JIUHhlX secos (fOCT 13882-68). 

06e BIHHO'IKH c KJieeM (3M)'m.cHeH) El3B8llIHB8Kn p83,Qe!I1>HO Ha Becax c fO'IHOCTlalO ,110 2 r ;!10 

IWIIOJDleRHll no'IHRKH WIIOHa. Bo Bpewl no'DIRKH no,11CID!thIB8lOT 'IHcnO llCTBBOK B wnoHe. 

Ilocne 2 ••• 3 q pa6on.I BIHHO'IKH BHOBI> B3BeUIHB8lOT. Pacxo,11 3MYJD.CHH nO,llC'IHThlBllOr no 

4>oPMYne 

mj- m2 mi- mi 
R=Ri +R2= +---------

n n 

r,118 R 1 - pacx0,113M)'m.cHH Ha O,llRy BcrlBKY H3 nepsoA BIHHO'IKH, r; R 2- pacxo,11 3MYJll>CHH Ha 

O,llRy BC?UKY H3 mopoA BIHHO'IKH, r; m 1-MICCI nepsoA BIHHO'IKH c 3M)'m.cHeH ,110 no'llUIKH, 
( ' fl -~ r; m2- MICCI nepsoA BIHHO'IKH c 3M)'m.cHeH nocne no'lllHKH, r; m 1 - MICCI sro,.,.,.. BIHHO'IKH 

c 3M)'m.cHeA ,110 no'IHRKH, r; m~ - M1CC1 sropoA BIHHO'IKH c 3Mfm.cHeA nocne notUIJIKH, r; 

n - 'DICJJO BC?UOK 38 H&6mo,qaewbdi nepHO.tl, wr. 
Ilpo'DIOCD> ycraaoBKH :scrasoK B JIHcre (nonoce) wnoH& onpe,lleJillerCJI r110Ke c noMOUU>IO 

~4>ep6namwx BeCOB. Ha WIIOROnOVIJIO'IHOM craRKe B nonoce WIIOH& WHpHHOA 200 ••• 300 MM 

BcrlBJUlelCJI 10 ••• 15 scr&BOK. Ilocne BW,llepEKH s retiemse 2 11 :scraBKH 3 Bhl,tllBJlHBalOr, KaK 

nOKUIRO RI PHC. 69, 3, c noMOIIU>K> AepeB$U1110fO nyaHCORI 2, HMeIO~ero 4>0PMY BcrlBKH H 

p13Mep HecKOm.KO MeRltllDdi, 'l8M BCTUKI. CHnY p npHKJUl,llWBllOr c JIHUeBOA cropoHhl JIHcra 

WIIOHI 4. B MOMellT llW,ll8BJIHBllDUI BcrlBKH 4>HKCHpy81Cft lfll'PY3KI no IUKane BeCOB 1. MHHH· 
MIJIWIWe 3111'1e11Hll lfll'PyaKH ,lllUl BCTUOK p13MepOM 60 x 32 MM: npH ronuiHHe wnoua 

0,8 ••• 1,2 MM - 10 '· • 30 H, npH ~e WIIOHI 1,5 ••• 2,2 MM - 20 ••• 40 H. 

Yiier .1184>eKros noVDIKH IJPOH3BO,lllnCR npoc:worpo:w 50 ••• 100 JIHcros no1DU181111oro 

WIIORI coproB BB H c. 3a:we118RRble .11e4>eKrw 4>HKCHPYIOTCJI. Onpej:leJlllerCll npoiumr ,11e41eKr

llWX JJHcrOB, ·,lllllJIWe 311HOCJl'?CJI s xtypHan H16mo,lleHHii. 

7.4. IIPABllJIA. &B301IACHO:I P.AJiOnl HA OllBPAIDISIX 

PB6POCKJIE11BAH Clt1JBllBAllBH HA YC, 
001JlllllCll llDIOHA 

K pa6ore HI 3rHX oneplllliUIX ,11onyCK110TCJ1JIHWt, 1npoIUe,11IIIHe cneQIWibHoe o6yqemse H 

HMU>~e y,11ocrosepemse HI npaso pa6on.I HI ,lllHHOM 06opy,110BIHHH. 

Pa6o'IHe ,110JOKJ1W HMen. cneuo.ll8xt.ey (xanar, KOChlJIKy~. nepe,11 H111&nOM pa6on.I npHBecrH 

ee B nop.ll,llOK, aacrerRyni RI BCe nyrOBHUW, BOnOCbl y6pan. no,11 ronoBROH y6op. Heo6XO.llHMI) 

nposepHDo HcnPllBHOCTI> 06opy,110BllDUI, npHBO,llOB, nyCKOBWX H ropMoaHl>tX ycrpoiicm, Mexa· 

llH3MOB nO,lll'IH .MIHPIWJI H uapHARoro OTKJIIO'leRHll aneiapoo6opy,110B11DU1, npHeMllHKOB 

,lllUl Y.ll&neRHll OTXO,llOB, nReBMOTpaHcnOpruoii CHcr,e:ww. llhlTJlll[HOA BeHTHJIJlllHH. Heo6XO,llHMO 

npOBepHDo IWUAHe• H HcnPllBlle>cn. orpllllC,llemsH npHBO,llOB H pellt~ero HHcrPfMeHTI, 6no

KHp~ ycrpoAcm, np1BHJD>Hocn. ycrauoBKH R1np11BJUD011'HX nHHemc, npHJ!tHMllhlX 
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ycrpoAl:D, oczpcny ano'IKH BOll:d, mm, wpm, npoceqeK, MUl>HU H ~· 06pansn. oco6oe BBH· 

MIJIHe Ba 1WD111118 ~tOB Ba .QepeBOpe:ilt}'IIWM HHCTpyweJne {ipeuumw, PIKOBHllW H ~.). 

Heo6XOJlllMQ Ba ICl:S,QOM BH.n8 o6opy,llOBIBHli npOBepHDo HCnplBHOC'l'I> 3JleKtponpoBO,llKH H 

3UllWJeBllll, C>M!fl!W'llllOC'1'1> H 1DICtOfY pa6oqero MllCTI, HCnplBHOC'l'I> nona, 00,IICtOrDIWX Meet H 

~· 06panm. BIDDWIH8 Ba IWill'llle Ba MllJWIH3MIX H yanax o6opy,llOBIBHli nocTOpomlHX 

~B. 

3IJ1P8IWl9ICft nocropoBHHM nHQaM pa6otan. HI cramwc,nom.aoBUl>Cft nym.row ynpaane

lllUI, 3JHIKipomK14>ow. DpH o6upylUllHH mo6hlX se11cnpaasocreii s anmcrpHUCKoii 111CTH 

cramca, npecca, npH HCKpeRHH 1J1eKtp0np08oJlKH, orcy1CTBHH 313eMJleHRll Heo6XOJlHMO 01'1tJll)-

111m. (o6ecro111m.) 3JleKrpoo6opy,llOB8RHll H BWBa'DI AelKYPROro 3JleKrpoMOH'19PL 

B Dp01*:C8 pa6orw Ram.as npH6maurl. PYKH K JlBHllt}'llleMYCll HOxcy ROlKJDll{, apauwo

w.elcsi 41peae, sozeaoA roJJOBKe, onyCIClllO~ npoce'llKe. Hem.:m pa6otan HI cramte c He 

npHCOe,QHHeRBWMH K IDIUMorpucnopmoii CHcreMe npHeMllHK4MH YJllBJIHBllDUI H unpune
lllUI OtXO,llOB. Hem.:m CIDIMIU'lt orplllC,lleHHJI CTIHKA H MexaHH3MA 00,lll'llH BO BpeMll HX pa6om, 

I 'l'lltllte Rem.:JJl y6111>an. OtXOJll>I o6pe3KH KpOMOK mnou, swpy6nema.ie JleWeKl'W npH pa6o

tll01.1'11X rHnMmlllllWX ROllCJlllQIX H WDOJIODO'llHBO'IHOM etaHKe. 

IlplBIUll 6esolIICRoA pa6om HI f3KOilJIH1'HOM npecce :re JKe, Q'1'0 H npH pa6ore HI 

nUCBOM K l'llMl'hROM npecce Jlllll CKMllBIJIHjl WaHepROA npoJlYICUHH. 

B cnyue JleOllJl,UllllOl'O npelCplUUJBHJI nO~'DI 3Jlerpo3ReprHH HI yqaCtKe HnH npH B03-

llHICBOBellHH seo6wtuu.ct nowex B pa5me (IIlfM, YJllPW, PWBKH, BH6PllUKll H ~.) seo6XOJlHMO 

BeMeJllleBllO onuDOIDm. 3JleKrpoo6opy,llOBIHHe CTIBICI (npecca) or 3JleKrpoce!H H coo6uum. 06 

now M1CtePY HnH Bl'IWDtBllKY uexa. 
no OICOBUBllH pi8oqd CMeBlal Beo6XO,llHMO lllallCJDO'Dl!lt CTIROK, npHBeetH B nopll,llOK 

caoe pa!ioqee wecro, coo6~ MIC!ePY JUDI Ba'WI&BHKy uexa, a rllOKe CMeRUg!ICIM o ecex 
o6sapyzeBBlalX BeHcnplBROCTRX o6opy,110111HHR. 

8. CKJIEBBAHBE •AHEPHOii DPOJIYKIIHH 

Bee Bll,lllal WaBepBOi npoJlYKl'IUI B UBHCHMOCTH or ll&3Bl'leHHll H lllCCnnyUll.IHOBlllalX 

caolcm MOZBO l>aaaemm Bl CJJUYl>UD19 rpynnw: WaBepa; WIHepBWe H CTOJillPBWe nmm.z; 

AlJ9IMIClllal8 CJJOJICtlale IJllllCDllCH; nryro, nJJOCICOICJleeBWe H l.lem.BonpeccoBIBBWe .QeranH. 

B HIH6om.uJHX o6MIMIX BlallI)'CICaetcll H npHMeRSletCJI co6cmelmo wuepL Ou JlenHTCll 

Bl PllJlOBYJD - Jlllll Bllfrpellllero norpe6JlelllUI (06~0 ll&3Bl'll!BHSI). 3KCDOpmYJD, amill.IHOB· 

BYJD, 61KeJD13HpOBIHBYJD, ,llelCOJIUHBBYJ, o6nHUOBIHBYJD crporlHlalM IDIIOROM, npoWJUDl• 

poBIBllYJD, c:rpollftJIWlyl, ouanytioUl}'IO, rpy6BYJD, pe6posyio H KOMISllBHpOBIBHYJD. Bee BHJlbl 

WaBeplal JlOJillallal c:oouemaomm. rpelSoBIBIUIM OllpeJleneBBlalX CTIBJllproB {fOCT) HnH :reXHH· 

1l8CICJIX ycnoBHA (TY). OBH Jll3nllTWOTCH BUBa'lelllleM H cnoco6ow H3l'OtOBJJelllUI. 

HaH6om.mee npHMeBeRHe nonyqHJI& wuepa o6uiero IWBIQUHll (fOCT 3916-69) Jll1ll 

BllfrpellllerO norpe6JlelllUI B we6em.ROA H pl,QHO:reXBll'lecKOft npoMlalWJlellllOCT, cywr, 
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Bll'OHO- H amoctpOeHIDI. B llBllCllMOC1'H 01' BH.Jll KJl8ll Bblll)'CKU>t wmepy cne.tl}'IO~ wapoK: 

f>Cf> - cxnemmym iiieBono4>opwam..tlel'll,llliWM Kneew; f>K - CKJieeHH}'JD Kap6~oiiiopwam.· 
.uerJWIWM Kneew; f>BA - CKJleeHH}'JD liemtoBWM am.6yMHHOKUellllOBWM KJleeM. Puwepw 
JIHC!OB roroBOA WIHepl>l llpHBe,llellW lllOlte. no corJllCOBIHHXI c norpe6menew 1111'01'0BJUll01' 

WIBepy JU>yrHX pUMepoB C YM"""1118HJ1.8W A1J1111W H WHpHllW Be 6oJiee Q8W Bl 150 MM C rpa
,JWOleit 25 MM. 

f>11Bepy o61I(ero HUllll'lelDUI Hlll'01'0BJUll01' H3 J1PUf1CH11W pUJD11D1WX nopo,11: 6epmw, 
OJJl>XH, OCHBW, mmw, ronomt, COCBW, KllJIPI H MBOl'HX JU>yrHX, llpHQflM OBI C'DITae!CR 1111'01'0-

BneHBOA H3 J1PU41CH11W roA nuA'O.QW, H3 KoropoA lllll'oroanaw ee 1111pyJKBWe cnoH, "'1lft BBY" 

rpeBBero cnoff Moryr 6wn. HCOOm.30BIHW ppyrHe ~e nopo,qw (O.J1HIJ Ha aapHaBTOB 
KOM6HBllpOBIBllOA WiBepw). 

f>uepa BWII)'CKaerCll CIJWIO~ puMepoa, MM. 

J]Jnma ••••••••••••• 2440±5 
IIIHpHBa. • • • •••••••• 1525±5 

ToJIII(HBa ••••••••••• 1,5±0,2; 
2,5±0,2; 
3,0±0,3; 
4,0±0,3 

2135±5 
1220±4 

5,0±0,4; 
6,0±0,4; 
7,0±0,4; 
8,0±0,4; 
9,0±0,4 

1830±5 

10,0±0,S; . 
12,0±0,5; 
15,0±0,7 
18,0±0,7 

1525±5 
1525±5 

1220±4 
1220±4 

1220±4, 725±4 
725±4 

J1nll H31'01'0BneBIUI wuepw o6II(el'O JWBl'lelDUI llpHMelUllDT ~ coproa A, AB, B, BB, c 
"'1lft Hapy~ cnoea H 1, 2, 3 !J.1lll BH)'rpellllHX cnoe11. B llBllCllMOC1'H or Ka'l8C'raa ,qpeaecHBW 

H o6pa6orKH WOOBa, ~O Bl 1111pylKJIWe (JDllleBOA H o6oporawli) cnoH, BWII)'CKU>f WIBepy 

lUlTll OCBOBBWX COp'IOB: A/AB; AB/B; B/BB; BB/C; C/C. no cornacoaamm c norpe6H'l'eJiew 

1111'01'0BJUll01' WIBepY H c JU>yrHM COUTIBHew mpylKBi.cc: cnoea: A/B; A/BB; AB/BB; B/C. 

f>aaepy 06Ulfl"O JUWll'lellllll Hlll'01'0BJllllOT WJIHWOBIHBOA H H8WJIHWOBaHBOii. Uem. WJIH

WOBIBHft - YM811WD811H8 PUll01'0JJII(HBBOC1'H JIHCTI wuepw H ClllOlt811He wepoxoauocm 
noaepXllOCfll. TBK, A1U1 IWDl4>0BIBHOA iiiaaepw 'IOJJII(HllOA 1,5 ••• 2,5 MM PUll01'0JllI(HJlllocn. 

,JIODyCKae'rCJI 0,3 MM; 3 ••• 4 MM - 0,4 MM; 5 ••• 9 MM - 0,5 MM; 10 ••• 12 MM - 0,6 MM;· 

15 ••• 18 MM - 0,8 MM, A1U1 BeWJIHWOBIHHOA iiiaaepw ,JIODyCKaewaft BenHtDlllll pUBOTOJIIIXHH• 

BOCTH C001'BetCTBeBBO ~Ba 0,1 MM. 

3KCOOpTllllft WIBepa B 3UIHCHMOC1'H or BH.J11 llpHMeBfteMorO KJIU MOllteT 6wn. cne,izyio· 

~ MapoK: f>Cf>-3 - CKJieeBIWI WeBOnowopMIJlll.Jlel'll,llliWM KJieew; f>K-3 - CKneeBIWI 1<ap

l5~o4>opMam..Qel'H,11BWM Kneew; f>BA-3 - CKJleeBJWl am.6fMHBOKa88HBOBWM KJleeM. 

Puwepw .IIHC'IOB aKcnopmoA iiiBBepw 6JUWCH K puwepaM iiiBBepw o61I(el'o JWBatreHHll. 

ABHaQHOBllllft wuepa B 3UIHCHMOC1'H or BH.Jll llpHMeBfteworo KJlU Bblll)'CKaercff cne.tl}'IO
II(HX Ma~Bn-A - CKJlCllBIWI 61KemnoaoA IUJllllKOA A; Bn-B - CKJieeBJWl 68KeJIHTOBOii 

IUJllllKOH B; BC-1 - CKJleeBIWI iiieBO.no4>opMam.Jl81'H.JIBOH CMonoii Cf>:>K-3011; BnC-lB - ron· 
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WHHOA 4,5 H 6 MM, BJ1YTP911BHe CJIOH Koropoii CKJieeHW cwonoii C•)l(-3011, BapyllClllole cnoH -

6ucemrroaoii nneBKoi. Jlrul H31'0!0BJJfllDUI ~oBHoii cl>AHephl HC110Jll>8'fET rom.Ko APeBe

CllBY 6epeaw. 

8.1. PBDMY ClCJIBHBAHllSI •AHBPHOI DPOJ(YICIUlll 

"' IlpH H31'0TOllJlelDIH cl>aHePHOH npo.QYKWUI OT,llem.HhlX JDICTOB wnoHa npH Onpe,lleJieHJlblX 

AUIJleHHH H HM1Ieparype CKJieHBllO! JD1CT MHOrocnoiiBoii cl>111ephl, cl>111epH)'IO nnmy, .llPeBec

llhlii cnOHC!hlii lllllCTHK H AP· KpoMe roro. noaepXBocr& (HlDI o6e noaepXHOCTH) JDICTI cl>auephl 

HJDI cl>aaepBoii DJDmi ... oxer 6wn. OitneeBI teKCTYPBOii 6ywaroii, l'IWU>IO, Me!IJIJIH'leCKOH 

cl>om.roii, nnacrHKOM H r.,ll. 
Crenmu. BJIHJIHHll MBJJeHH.R H rwneparyphl H c}'UUlocr& il>H3HKO-XHMHQecKHX npo1.1eccoa, 

npoHCXO~X npH CKJleHBIHHH, pUJIHQJlhl. 

Jlrul CKJieHBllBHll cl>8BepBoii npo.QYKWUI 'lllllle acero HC110Jll>8'fE!Cll KJieH ropsiqero 

omepX.QeHH.R: Ha OCBoae K1p61MH.Qocl>opMam.,11erH,llJlhlX cwon K•-)1(, K•-MT, K•-Ii, K•·B)IC H 

HI OCBOBe cl>eaonocl>opM&m.,Qerll,llJlhlX CMOn C•)l(-3013, C•)l(-3014, C•)K-3011 H AP· IlpH npHrO

TOllJJeHHH Knell HI OCBOBe CMonhl C•)K-3011 omep,ignem. Be :rpe!iye!Cll. IlpH npHMeHeHHH 

nneHO'DlhlX ltJleeB :rpe(iye!Cll BOQeiicrBHe DOBhlllleHHOH teMIIeparyphl. 

flpo1Dlocr& CKJleHBllBHll W8BepHOH npoJzyKUHH JIBJl!le!Cll O,QJIHM H3 BUtJleHulloc DOIWll

reneii ee Kl'leCTBL Ha npowocn. CKJieHBllBHll OKll3hlB810r aJDISIHHe pl3JIHlUlhle i1>ucrophl: 

n01CUUensi wnoHI (BnUtHOcrlo, Hl'IWil>IWI :reMnepa:rypa, wepoxoaa:rocri. noaepxuocrH H Jiii.); 

COCTOllBHe H KOJDl'leCTBO Knell, BIHOCHMOfO HI noaepXHocr& wnoHI (KO~eutpll.IHll, Bll3Kocr&, 

n:wr·. puypa, pH, PICX0,11 ltJlell HI e,tgUIHlly DOBepXHOCTH WDOHI); COCTOllBHe B03JlYXI npoH3-

BO.llC ."eHHoro DOMelaeBHJI ('l'eMIIepuypa, OTHOCH!enbHISI BJJUtBocr&); peJKHMBhle nap&Merphl 

(teMD pa:rypa, .QUIJleHHe, ,timnem.Hocr& CKneHBllBHll). 

TeMneparypa CKJleueaHWI COCTIBJllle! 105 ••• 155 ·c. B 38BHCHMOCTH or BH.111 cl>111ephl H 

npllMeBJleMOl"O Knell. IlpH J'll4ll1HQeHHH ~ JIHCTOB cl>AHepHOH DpoJzyKUHH (QHCBI CJIOeB 

wnoua) Allll .ROC!IVlteBHJI OD'DDWll>HOH TeMllepatyphl B CJIOSIX, YJ:llneHJlblX Ha p13Hoe paccrosi

BHe or HarpeBuem.HhllC DJDI!, no:rpe!iyercsi pl3JDl1Dloe BpeMH nporpeBL PeKOMeH.QYJO!Cll 

CJIWIO~e 3Hl'leBHSI 'l'eMIIepuyphl HlfpeBuem.HhllC DJDI! KneHnbHOfO npecca npH CKJleHBI· 

BHH pl3JIH1UlhlX BH.llOB cl>8BepHoii npo.ll)'KWIH (:ra6n. 18). 

IlOBhlWeHIWI reMIIepuypa CKJleHBIHHSI B 6om.lllHHC!Be cnyqaea :rpe!iye:rcsi rom.Ko Allll 

yCKOpe&HSI npo1.1ecca oraep~ Knell, a CJle,llOBUem.110, H Allll DOBhlllleBHJI DpoH3BO,QH!em.

BOCTH KneHnbllorO npecca. Ho B HeKOTOphlX CJJ}'QISIX, HanpHMep B DpoH3BO,RCTBe ,RpeBecHl>IX 

CJIOHC'rhlX DJUICTHKOB, DOBhlllleBHISI teMIIeparypa (.Ro 155 "C) Heo6xo,llHMI, QT06bl MllKCHM&m.HO 

IIJIICTHWHUHPOB111'1o .llPeBecHHY wnoHa H !W CIMblM .1106HTM:11 3HIQHTem.HOf0 ynnOTHeHH.R ee 

no.11 .lllBneHHW. B HTOro nonyqae:rcsi MatepHan, 3HIQHTem.HO 6onee npoQJ!hlii H raep,llblii, qw 

06hlQHISI cl>111epL EcrecmeHHo, QTO H. npo,ROJDKH!em.Hocr& m.e30TePMHQeCKOH o6pa60TKH 

,qpeNCHNX CJIOHcn.IX IIJIICTHKOB 6y.11e:r 6om.we, Q8M cl>auphl. 

3HaQMHJI reMIIepuyp ,111H1o1 Allll npouecca co6crBeHHO m.esorepMH'ieeKoii o6pa6orKH 
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18. PeKOMeHOYe.M4R reMneparypa HazpeealeilbHblX Mur K11eU11bHoeo npecca 

BH,11 npo.ll}'KWIH, BJIIZJIOCl'I> BH,11 Knell CnoJiBoc:n. Tea.meparypa 
nopo.Qll APeBe- naKera, % IIIKe:l'I IUIHT npecca, °C 
CHHbl 

~auepa, 6epesa llo 12 liBKeJIHTOBlll nnemca JW6111 148 ••• 153 
H JIPYfH8 nHCT- Cwona C~lK-3011 (c noJl· 145 ••• 150 
BeHHble nopo,llbl C)'IDKOH) 

5onee12 CMOJJW C~lK·3013, 3 125 ••• 130 
C~lK-3014 (683 noJlC)'IDKH) 5 H6onee 1lS ••• 120 
Kap61MH,11o(>opwam.,Qel'HJl" 3 125 ••• 130 
111:i1e CMO.llW K•lK, K~·MT 5 llS ••• 120 
HJIP 7H6onee 110 ••• 115 

~IBepl, COCHI H &nee 12 Cwonw C~lK-3013, 3 llS ••• 120 
JIPyrHe XBOAllYe C~lK-3014 (6ea noJlC)'IDKH) 5 H6onee 110 ... 115 
nopoJlbl Kap61MH,11o(>opwam..QerH,11· 3 llS ••• 120 

111:i1e cwonw K•lK, K•MT s 110 ••• 115 
HJIP, 7 H 6onee 105 ... 110 

51Kemwq>oB1B· llo 12 Cwonw (>eaono(>opwam.Jle- JW6u 147 ••• 155 
IWI (>aaepa, rH,llllhle CBC·l, C~lK-3011 
6epesa (c DO,llC)'IDKOH) 
JleKOparHBHlll Jlo 12 lilKenHTOBIR nnemca JW61!1 140 ••• 145 
(>auepa, 6epesa Cwona C~lK-3011 ( c no.ll" 135 ••• 140 

CywKOii) 
JlpeBecm.dl cnoH· llo 12 Cwonw (>eHono(>opwam.· JW61!1 140 ••• 150 
en.di nnactHK, Jl8fH,11HW8 CBC·l (JIAK 
6epesa JIBC·3), CKC· l (c OOJlCYID· 

KoH) 

DIKe:l'OB 4>8HepHOH "npo~ JlM HeKotOpwx BH,llOB npo,ll}'KWIH (51KeJDWq>OB8HIWI 

(>8Hepa, .lltiKoparHBJWI (>8Hepa, JlPeBeCHl>IA cnoHm.dt MICTHK) B nepHOJl aarpy3KH DIKeTOB B 

npec:c 'leMlleparypa HarpeBUellloJIWX 1U1HT JlOJDKHa Ciwn. He Cionee 30 ••• 60 •c, a aaBHCHMOCTH 

or BH.Qll npo~. 

IlaS11eHue npeccoeaHUR. OJUDW Ha BeoCiXO.llllMWX ycnosHii KIQ9Ct11811110l'O CKJieHBIBIUI 

npo,JzyKUHH $lBJllle:l'Cll C03,qlHH9 ,QllBnllHHll B HlnplBneHHH nepn911,tlHKyJIRpHOM DOBePXHOCTH 
CKJleHBIHHll. 

BbICiop BenH'lllllW .QllBneHHll 38BHCHT or MHOrHX (>BKropos: nopoJlbl ,qpeBeCHBW, c:ocroJI· 

llHll H wepoxo.BUOCTH CKJieHBleMhIX nosepXHocreii wnoHa,• p113MepOB .llHCtOll IIIDOHI, BJWCOCTH 

KJJllll, ftlMneparyphI CKJieHBIHHll, llJWKHOCTH JlPlllMICilHhI, ctem1HH yMO!HllHHll ,qpeBeCH11W H 

.llPYfHX (>1Kropos. IlpHCimmeHHYe aHaQflBHll peKOMelf,Jlyeworo JllBnllBHll CKnellBllllUI (YJ:l81a

Horo JllBnellHll), Mna, B 3111HCHMOCTH or BH,111 !l>aHepHoii npoJlYKJlHH H BH,111 Knell cn8,IX)'IO
I1U1e. 
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I 

~BHepa c npHMeHeHHeM KJies Ha OCHose tPeuonotPopM8Jll>,11er~ CMon 
C~JK-3013 H C~JK-3014 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1,8 ••• 2,0 
~IHepa, KJieH Ha ocHOBe Kap611MH,11o4JOpMam.,QerH,Qllblx CMon K~-JK • • • • • • • • • 1,8 ••• 2,1 
~IHepa, 6&KenHTOB811 nnemca •••••••••••••••• '. • • • • • • • • • • • • • • • • • • • 2,0 ••• 2,5 
JleKopanmH&H tlJBHepa, tPeuonot1JopMaJu.,11erH,,QH&11 CMOna C~JK-3011 (c no,11-
c:ymKoii). • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2,2 ••• 3,0 
Ii&KeJIH3HpOB8HH811 tlJBHepa. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3,5 ••• 4,5 
JlpesecHocnoHCTWH IIJI&c:THK, tPeuonotPopMam.,QerH,,QH&H CMOna CBC-1, CKC-1 • • • 15,0 ••• 18,0 

Ilpo,QOJDKHtenhHocn. nOBhlllleHHll ,Q&BneHHll OT HYIDI ,QO HOMHHam.HOro 3Ha11emm, a r&IOKe 

llpO,QOJDIUITeJlhHotn. CBJOB:eHIUI ,Q&BneHHll or HOMHHam.HOro 3Ha'leHHJI ,QO HYIDI (nocne OKOH

'llHHll CKneHBIHHll) crporo pern&MeHTHpYJOTCll. 3ro npe,eynpeJE,Qaer noHsneHHe 6p&Ka. 

llpooOllJICUfellbHocn CKJ1euaaHUS1 rjllOlte 38BHCHT OT p83JIH11Hh!X tii&Ktopos: MapKH tlJBHep

HOH npo,Q}'KLIHH, BH.Qa npHMeHlleMoro KJies, nopo,llbl .QPeBecHHhl, 'Dien& cnoes wnoH& s n&Kere, 

o6meii roJIUUllli,i n&Kera, sarpyEaeworo B pa6o'IHH npoMayroK npec:ca, rewnepmypbl H&I'pe

BareJlbHblX IlJIH'I: npec:ca H r.,Q. IUiHH~OM Ha OCHOBIHIUI Onbl?a pll,lla tPBHepHblX 38BO,QOB pas

pa60T8Hbl peEHMbi CKneHBIHHll scex s11,11os tlJBHepHoii npo,Q}'KLIHH. JlnHteJlhHoc:n. CKneHBaHHll 

IIpe.JICT&BneH& HHEe B ra6n. 19 ••• 22. 

19 • .llliUfellbHOcn CKJleuaaHUSI !/iaHepbl MapKU d>K 

06m&ll ronuuma Tewnepmypa 1IJI11T npec:ca, •c 
n&Kera ,110 npecco-
B81Dlll, MM 105 ••• 110 110 ••• 115 115 ••• 120 125 ••• 130 

8 2,0 

9 -/6,0 6,0/- 4,8/- 2,3 
10 -/6,5 6,5/5,0 5,0/- 2,5 
11 -/7,0 7,0/5,5 5,5/- 2,8 
12 -/7,5 7,5/6,0 6,0/4,3 3,2 
13 -/8,1 8,1/6,5 6,5/4,8 3,5 
14 ..;./8,7 8,7/7,0 7,0/5,3 3,8 
15 -/9,4 9,3/7,5 7,5/5,8 4,2 
16 -/10,0 10,0/8,2 8,2/6,3 4,6 
17 -/10,5 10,5/9,0 9,0/6,9 5,1 
18 -/11,0 11,0/9,5 9,5/7,5 5,6 
19 -/12,0 12,0/10,0 10,0/8,1 6,2 
20 -/13,0 13,0/10,5 10,5/8,8 7,0 

IlpHMe11aHHJI! 1. IlpH H3rOTOBneHHH rpexcnoiiHoii KOM6HHHpOBIHHOH tPBHepbl (BHY?PeHHHe 
cnoH H3 IUIJOH& xsoiim.lx nopo,11, HapylKHhle HS JIHCTBeHHblx) npHHHM&erCll peEHM CKneHBIHHH 
iiJBHepbl H3 ,QpeBeCHHbl lIHCTBellllblX nopo,11. IlpH H3rOTOBneHHH MHorocnoiiHoii KOM6HHHpOBIH
BOH tlJBHepbl (5,7 H 6onee cnoes) npHHHM&erCll peEHM ,QJ1ll tPBHepbl HS ,11pesecHHbi xsoiim.Ix 
nopo,11. 2. B 11HCJIHTene - ,QJ1ll ,QpeBeCHHbl nHCTBeHHblX nopo,11, s 3H&MeHarene :... ,QJ1ll .QPeBecHHbl 

xsoiiHhlx nopo,11. 
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.!IaBJieHHe nocne CKneHBIHIUl CHHMIJD:r aa J:lll& nepao.na: o:r 1,8 ••• 2,1 MDa AO 0,4 ••• 

o,s Mna B :re"8!Ule 10 ••• 15 c H o:r 0,4 ••• 0,5 Mna AO H)'Jlll B :re"8!Ule BpeMeHH, PIBHOro paa

BOC'IH cyMMapHoro BpeMeHH H npOAOJDltJmlJIWIOC'IH nepsoro nepHO):ll • .llJmtem,Boc:n. CHWE8" 

BHJ1 ADJieBH!I aasaca:r o:r ftlMilepa:rypw nmn npecca a cnoiiBOCTH IllKllfL 

20. Jlnu:renbHocr& CK.11eueaHW1, MUH, ¢aHepw <PC<P 011.R craHoapmoeo doMocrpoeHwi 
(1C11ei1 Ha OCHoee CMOJI CIP)l(-3013, CIP)l(-3014, BareKc-244, 3Kcrep·A, wnoH xeoi1Hwi1, 
dae.111:1Hue l ••• 2 Mlla) 

TOJlllUIBa Ha COCBOBOro Ha JIHC:rBeBBH'I• TOJIUUIBI . Ha COCBOBOro Ha JIHCTBeBHH'I· 
naKera, MM wnoHa BorownoBa naKe!l,MM IIlllOBI HorownoHa 

9 8,7/10,5 8,7/9,5 15 11,7/13,4 11,7/12,4 
10 9,2/11,0 9,2/10,0 16 12,2/13,8 12,2/12,8 
11 9,7/11,5 9,7/10,5 17 12,7/14,2 12,7~13,2 

12 10,2/12,0 10,2/11,0 18 13,2/14,5 13,2/13,5 
13 10,7/12,5 10,7/11,5 19 -/14,8 -/13,8 
14 11,2/13,0 11,2/12,0 20 -/15,0 -/14,0 

DpaMet1aHHHt 1. B 'IHcnmene - ,qJlll :rpexcnoboii 4>aHepw npa :reMnepa:rype Harpesa:rem.
BblX nJJH:r 120 ••• 125 °C, s 3BaMeHa:rene - ,qJlll MBorocnoiiBoii it>uepw npa :reMneparype Harpe

Ba:rem.BblX nJJH:r 110 • • • 115 °C. 2. IlpoAOJDltHteJWloc:n. CBJOlteBHJI AIBJieBHJl nocne OKOBlWDUI 
CKJieHBIHiUl ,qJlll :rpexcnoboii 4>aBephl 0, 75 ••• 1,0 MHH, ,qJlll MBOrOCJIOHBOH - 2,0 MHH. 

Jlnu:renbHOcrb t!kneueaHWI ¢aHepb1 <PC<P (wnoH 6epe:Joe1>1i1, oaeaeHue 1,8 • •• 2 Mlla, 
reMneparypa MUT npecca 120 • •• 125 °£;CMOJ1a CIP)l( 3013) 

TO.IIUOIBI naKera, MM • • • •• 13,2 ••• 14,7 17,6 ••• 19,S 13,6 ••• 15,5 10,5 ••• 11,0 
ToJIIIUIBI it>uepw, MM •••• 4 4 6' 9 
Cnobocn. it>uepbl ••••••• 3 3 5 7 
'IHcno nHc:ros 4>&Hephl s 
naKe:re ............... 3 4 2 
.llmnem.Hoc:n., MHH: 

CKJieHBIHIUl • • • • • • • • • 9,0 11,0 9,0 7,5 
CBJOlteBHll AaBneBHH • • • 1,0/- 1,0/- 0,25/1,25 0,25/1,75 

Dpo.Qonxce&ae 
T~ naKera, MM ••••• 11,75 ••• 12,4 14,0 ••• 14,8 17,5 ••• 18,1 21,0 ••• 21,4 
ToJIUU1Ba 4>aHephl, li4M •••• 10 12 15 18 
CnoiiBoc:n. it>uepbl. • • • • • • 7 ... 9 9 ••• 11 11. •• 13 13 ••• 15 
'hlcnc JIHCfOB 4>8Hepb1 B 
naKe:re ••••••••••••••• 
Jlnm'em.Hoc:n., MHH: 

CKJieHBIHIUl • • • • • • • • • 8,0 9,0 10,5 12,0 
CBJOlteBHJI AIBJieBHJl , •• 0,25/1, 75 0,25/1, 75 0,25/1,75 0,25/1,75 

Up HM e" a H He. B 'IHCJIH:reJie - ,IUDl:reJlhHoc:n, nepsoro nepHOAI CHH:aceBHJI AaBneBHJI, s 381• 
Me&arene - .MHTeJIWloc:n. sroporo nepHOAL 
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21. Jlnuren•Hocn C1C.11eusoHW1 osuouuoHHoD gioHepw A u B (1C11ea HO OCHose C"}[(-3011 
u 6aicenurosoil MeHKU, &SlleHue 2 • •• 2,5 Mflo, reMneporypo Hllilpesoreni.Hwx nnur: 

148 • •• 153 ·c daR gioHepw Bll·A, Bll-B, BllC-lB u 145 • •• 150 ·c daR gioHepw BC-1) 

Tomuma BC-1 Bil-A, Bil-B, TOJIDU111& BC-1 Bil-A, Bil·B, 
IWtell,MM BilC·lB IJIKell,MM BilC·lB 

7,0 6,8/10,8 9,5/13,5 12,0 11,3/15,3 13,8/17,8 
7,5 7,3/11,3 9,8/13,8 12,5 11,8/15,8 14,0/18,0 
8,0 7,8/11,8 10,3/14,3 13,0 12,3/16,3 14,5/18,5 
8,5 8,0/12,0 10,8/14,8 13,5 12,8/16,8 15,0/19,0 
9,0 8,5/12,5 11,0/15,0 14,0 13,3/17,3 15,5/19,5 
9,5 8,8/12,8 11,5/15,5 14,5 13,8/17,8 16,0/20,0 
10,0 9,3/13,3 11,8/15,8 15,0 14,5/18,5 16,5/20,5 
10,5 9,8/13,8 12,3/16,3 15,5 15,0/19,0 17,0/21,0 
11,0 10,3/14,3 12,8/16,8 16,0 15,5/19,5 17,5/21,5 
11,5 10,8/14,8 13,3/17,3 

Il pH Me '11 B H II : 1. B 'lllCJDneJle - AJlll CKJieHBllBHll cl>IHepw B MellllJIH'lecKHX npOKJIB,QKIX1 B 
3111MeHUene - B cl>IHepBWX. 2. Jimnem,xocn, CHHlKeHHll JilBJ!eHHll nocne OKOHlWIHll CKJleH· 

BllBHll Allll rpexcnofbloii cl>uepw .llOJDKHO 6i.m. ue weuee 4S c, Allll MHorocnoiilloii cl>auepw 
JilBJillHHe CllHlltlUOt B ,llBI nepHO,lll: OT BOMHJWll>JlorO 3Hl'leHHll ,llO 0,6 ••• 0, 7 Mila B te'leHHe 
10 ••• 15 c H ()! 0,6 ••• 0, 7 Mila ,llO HYM B Te'leHHe 75 ••• 80 c. 3. Ilocne BhlrPY3KH H3 npecca 
cl>aaepy o6ll3UeJIWIO Blal,lleplUn B MO!llOH etone B te'leHHe He MeHee 1 'I. 

3aa'leHHll ~ CKJJeHBIHHll cl>uepw no O.llHOMY JIHCTY B pa6o'l8M npowelltync:e 

KJimw.Roro npecca npHBe,ll11BW IUV!te. 

ICJiea HO OCHOee CMQlllJI C"}[(-3011 

TOJmUlll& naKerl, MM • • • • • • • • • • • • • • • • • • • • • • • • 3,2 4,25 
TOJmUlll& cl>auepw, MM • • • • • • • • • • • • • • • • • • • • • • • 3,0 4,0 
Jlmaenwlocn. BW,lleplKKH 00,ll ,lllBJillHHeM, c • • • • • • • • 90 100 
Tewnepuypa npeccoBllBHll, •c . . • • . . . . • • • • • . • . • . 150 

ICJieil HO OCHose CMQlllJI K~}[( 

TOJmUlll& naKera, MM •••••••••••••••••••••••• 3,15 4,20 
TOJmU111& cl>auepw, MM • • • • • • • • • • • • • • • • • • • • • • • 3,0 4,0 
Tewnepuypa npeccoB11BH11, •c. . . . . . . . . . . . . . . . . . 150 
Jimnem,aocn.,MHB: 

Blal,lleplKKH 6ea JilBJ!e&Hll • • • • • • • • • • • • • • • • • 15 ••• 20 
Blal,lleplKKH no.11 JilBJillHHeM • • • • • • • • • • • • • • • • 2S 30 

5,35 
5,0 
110 

6,4 
6,0 
120/150 
150/145 

Ilpo.Qon:11:euue 

5,25 6,30 
5,0 6,0 

150/140 

20 ••• 2S 
35 40/60 ••• 70 

IlpHwet11au11: 1. B 1UICJlllftJle -Allll rpexcnoiilloii cl>auepw, B 3B1MeH1tene - ,llnll rumtcnoii· 
BOK cl>auepw. 2. Jimnem,aocn. BW,lleplKKH 6ea JilBJ!eHHll npH HCnOJD.30aAmm Knell Bl OCBOBe 
cwonw C~JIC-3011 - 20 ••• 2S c, ,lllIHTeJIWlocn. CIUVlteHHll JilBJ!eHHll B o6oux cnyt1111x - 2S c. 
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IlpHMeHeBHe cnoco6a CKJieHBIBIUI 4>uephl TOJIUgdlOA AO 6 MM no 0.llBOMY JDICr)' B 

pa60'QOM npOMPyrKe npecca .Qlef 6om.111oA a4>4>eKr npH ycnoBHH MIKCHMIJlltHOro COKPll.lleHHll 

i:unmw.acicnl BCIIOMorarem.HhlX onep~ (31rpy3Ka npecca, CMhlKIHHe IIJIHr npecca, noJ11oew 

,111BJI8mul AO HOMHHIJlbHOrO 3Hl'QeHHll, Bhll'py3KI CKJieeHHOA 4>1Hephl Hll npticca). 

3Ha'QeHHll JIJIH!tW>HocrH CKJieHBllHHll, MHH, 4>BHepHWX IIJIHr 6es OXJWK.lleHHll Harpeaa

MllhlX IJJIH1' npecca B KOHUe CKJieHBIHHll npHBe.tleHhl IDVlte. l11BJ1eHHe npeccoBIHHl! 

1,8 ••• 2,3 Mna, ?eMIJeparypa npeccoBllHHll npH npHMe&eHHH 4>e110JI04>opM1m.,llel'H,tlllhlX KJieea 

135 ••• 140 °C, npH npHMeHeHHH K1p61MHA04>0PMIJlbAel'JIAllhli KJieeB 105 ••• 110 °C. 

ToJI!IUUla naKera, 
MM •••••••••• 10 12 14 16 18 20 
JlnHrem.Hocn. 
CKJieHBllHHll, 
MHH • • • • • • • • • 8,8/6,S 10,8/7,S 12,8/9,0 15,0/10,0 17,0/11,0 19,0/13,0 
ToJI!IUUla naKera, 
MM •••••••••• 22 24 26 28 30 32 
JlnHrem.Hocn. 
CKJieHBllHHll, 
MHH ••••••••• 21,0/14,S 23,S/16,0 26,0/17,S 28,0/19,0 30,0/21,0 33,0/22,S 

IlpHMe'Q&HHe. B 'IHCJIHreJie - Allll 4>eHono4>opMam.AerHAHoii CMOJihl C~JK-3011, B 3HIMeHB· 
rene - AJlll Kap61MHAOil>OpMlllbAel'HAHOA CMOJihl K~-)1(. 

3Hl'QeHHll WIHttJI&HOC!H CKJieHBllHHll c oxnllJKAeHHeM B KOHUe CKJieHBllHHll npHBeJieHhl 

IDVlte. llaaneHHe npeccoBllHHll 1,8 ••• 2,3 MIIa, reMIIeparypa npeccoBllHHll npH npHMeHeHHH 

it>eHonoit>opMIJlbAel'HAHhlX KJieeB 1411 ••• 145 •c, npH npHMeHeHHH KapfiaMHAOil>OPMlllltJiel'HA· 

HhlX Knees 135 ••• 140 ·c. 

ToJI11UU1a naKera, 

MM•••••••••• 22 24 26 28 30 32 
JlnHrem.Hocn. 
CKJieHDllHHll, 
MHH ••••••••• 18,0/12,0 20,0/13,2 22,0/14,S 25,0/15,S 27,0/16,8 31,0/18,0 
ToJI11UU1a uaKera, 
MM •••••••••• 34 36 38 40 42 44 
JlnHrem.Hocn. 
CKJieHBllHHR, 
MHH .••••••••• 34,0/19,0 37,0/20,0 41,0/21,S 45,0/22,S 49,0/23,S 54,0/24,8 
ToJI!IUUla naKera, 
MM •••••••••• 46 48 so 52 54 
JlnHrem.Hocn. 
CKJieHBllHHR, 
MHH ••••••••• 58,0/26,0 64,0/27,0 69,0/28,2. 75,0/29,S 80,0/31,0 

n PH Me q a H He ro JKe, qro H s npeAhlAY~ cnyqae. 
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3HltmlHll ~ CKJlllHBIHKll 0.QllOCIOpolllleA AeKOparHBBOA WIJl8pW Jl•I H Jl•2 
u 61KemaosoA nneHKe npHBe,11eHW BHllte. Tewiepar:'P4 npeccoB1BHJ1140 ••• I45 •c, AABJJe

IDle npeccosllJUUI 2,2 ••• 3 Mlla, AJIH1em,Hocn. 31fPYaKH 3 MHH, .umnenuocn. nporpua -

IS MHH, AJDmll]loHocn. BWl'pySKH 2 MHH. 

l'~a W8Hepw, MM •••••••••••••••••••••••••• 3 4 6 8 
'IHcno JDICTOB s pa6oqew npoMelltynce. • • • • • • • • • • • • • • 2 2; 4 2 2 
Jlmaenwlocn., MHll! 

CKJlllHB~ ••••••••••••••••••••••••••••• IS IS; 20 I6 20 
OXJllllCAeHIUI. • • • • • • • • • • • • • • • • • • • • • ••••••• IS IS; 20 20 20 

22. PeJKUMW CIUleUSOHUJI "peeecHwx CllOUc:rwx MOCTUKOS .acn·E, .acn-B, .acn-r, . 
.acn-E-M, .acn-B-M, .acn-I'-M, .acn-E-0 (reMneparypa npeccoeaHUJI 150 •c, &S11eHue 
14 • •• 15 Mlla, CMOllO CEC-1) 

HOMHHIJDNWI Jlmnem,Hocn. teXHonorHQecKHX onepltlHii, MHH 

fOJJIUHHI JlCil, MM 

ID I2 
2 

23 22 
2S 22 

CKJleHB8HHll so3,l{}'IllHoro BOAIUIOrO BWAepllOCH npH 

H ynpeccoBKH Oxn!llKAeHJUI OXJl83CAeHIUI HOMHIUIJlbHOM 

H8rpul?eJlbBhlX Hlrpu8!eJlbHWX AIBJJelDIH 

nJIHT nJIHT 

IS 30 30 30 90 
20 30 40 3S IOS 
2S 3S so 40 I~ 

30 4S 60 4S ISO 
3S so 6S SS I70 
40 60 70 60 I90 
4S 7S 7S 6S 2IS 
so 8S 80 7S 240 
SS 9S ·ss 8S 26S 
60 IDS 90 90 285 

U. HAHBCBHHB KJIESI HA blllOH, C60PKA IL\ICBTOB, 

llOJDIPBCCOBKA IL\ICBTOB 

IlpH HaHeceHuu IUleR Ha wnoH senHTuma pacxo.u KJiest Ha ~ nosepXHOCTH wnoH1 

i!JIHltllT HI npoQHocn. KJieeBOro toeAHHeHHK H CIMOH 4JuepHOH IIpOA}'JCUHH. IlpH 3f0M !lpH 

yseJIH'leHHH p8CXOAI He scer.u UOBbllillercll npoimocn. CKJJllHBIUDUI, HHor.u OHi AQ[e CBll

lKlllTCll, norowy qro s yro~eBHOM KJieeBOM cnoe (wse) 6om.we sepo.Rmocn. ~OBeHHK 

BH}"?PeHHH¥ H&nplDlteHHi! H o6p830BIJIHJI MHKporpeuum. qpe3Mepllhdi p8CXOA Knell orplJltlercll 

H HI ce6ecroHMOCTH rOfOBOH npo,JzyKUHH, TIK KIK CTOHMocn. KJieH cocrlBJUlllT OKOno 20 % 

200 



CtOHMOCTH ciiuepw. BCJIH pacxo,11 JCJJeR Meza.we TeXBOnOrH'lllCKOH HOpMW, CHHlKaerc:H npoq· 

HOCnt CKJleHBIBIUI, IIO!OMY QTO JCJJClll He xsuaer ,llJ1ll DOKPl>lmll acefi DOHpXHOCTH umoHa H 

coa,QIHHll HenpepwBHOi KneeBOA npocnoiKH rpe6yewoA TO~. Ormown.IWI TO~a 

JCJJeeBOi npocnoAKoA, a cn1,11ol!Uenwlo, H BenH'IDIHI pacxo,111 JCJJeR 3UHCllT or nopo,111>1 ,qpese

CHHW, wepoxoBnOCTH DOHpXHOCTH umoH&, BlWCOCTH, KC>Hlleetp&UHH H reMDeparypw JCJlell H 

:rewnepuypw n:mrr KneHllWloro npecca H .llP· TaK, npH CKJieHBIHHH npo,ll}'KWIH H3 umoHa 

nopxctOro c 6om.moA wepoxoBll%OCD>IO pacxo,11 MM B03pacraer. no cnoco6y xono,11Horo npec

COBIBHJI (lies IW'pe&e MHT npecca) ipeC)yercR 6om.UDdi pacxo,11 Knell no cpaBBelllDJ c rop.R'IHM 

npecco!llBHflM. TexaonorHQec:Kall aopwa pacxo,111 Knell s DpoH3BO,llC'tBe ciiuepw ~K H ~C~ ,llJ1ll 

KneeHIB~ c:tlHKOB 6apa61BHoro nma coa&Bn.Rer 90 ••• 130 r/w2 nosepXHOCTH wnoaa B 

31BHCHMOCTH or TO~ WDOHL 

npH H3forOBnemDI 061>1'1HOA ciiuepw, ciiaHepHWX n:mrr, rayTOKneeHWX 38l'OTOBOK JCJJeii 

llllllOC.R'I H8 O,llHy H3 .llBYX CKJl!IHBlflMlolX nosepXHoc:nii, IJPH H3fOTOBnemDI en~ Bff,QOB 

Dpo,ll)'KUHH, HllJPHMep 6aKenH3HpOBIBHOA ciiuepw, .llPeBeCHblX cnoHCT&IX MICTHKOB, Kneii 

HIHOC.Rr aa o6e CKJieHBaeMWe noaepXHOc:tH. B nepBOM cnyqae Kneii Ha aropyJO noaepXHocr& 

nepeHOCHTC.R c nepaoii s npecce B peayn&rare clltarH.R naKera MeJK.llY nnHr&MH npecca. no sroMy 

DPHJll.IHIIY Kneii MOlltHO HBHOCHTb Ha o6e noaepXHOCTH QetHhlX cnoeB WDOHB B naKere HJUI Ha 

O.llHY (sepXHJOJO) nosepXHocr& Kaxc.noro cno.R, sa HCKnJOQeHHeM caMoro aepXHero cnoH. npeJl· 

DOQ1'Hren&BO 38 O,llHH npHeM HBHOCHTb Kneii HI o6e nosepXHOCTH Klllt,lloro .QetHOro cno.R. 

Ha 3TOM OCHOBBH cnoco6 KOHTIKTHOl'O H&HeceHH.R Kne.R Ha c r a HK ax 6 a pa 6 a H H 0 r 0 

rHna • .llHBMerp 6apa6BHOB 180 ••• 250 MM, OKpylltHBll CKOpocr& 6apa6BHOB 15 ••• 30 M/MHH, 

,llnHH8 6apa6BHOB Ha 100 ••• 150 MM 6omwe wHpHH&I npHMeH.ReMoro wnoaa. KneeHBHOCHllP!e 

c:tBHKH pl3jlenlll0f HI CTIHKH c HHlltHHM H sepXHHM, a r8Kllte c Jl03Hp0BBHHWM DHTIHHeM 6apa· 

6BHOB KneeM. noaepXHOCTb KneeHBHOC.RllPIX 6apa6BHOB MOJKer 6h!r& rnB,llKOH HnH PHciineHoii, 

6apa611H&1- Met8JIJIHQecKHe HJIH o6peaHHeHHWe (o6peaHHeH O,llHH 6apa6BH HJU1 o6a). 

HBH6onee coaepweHHBll MO.lien& KneeHBHOC.RIUero crBHKa ,lln.R ,llBycropoHHero HaHeceHHn 

Kne.R DOKllllBHI HI PHC. 70. B 3TOM CT&HKe o6a Knee

H~ 6apa6aHa j o6pe3HHeHW. B 30HY MeE,lly 

BBllOC.RIUHMH 6apa6aH8MH H A03HPYJOIUHMH BanH· 

KBMH 5, l H 3 Kneii no,11aerC.R wecrepeao'IH&IM Haco

cou 7. Yposem. Kne.R no,11AepJKHB11erC.R CTOKOM Kne.R 

qepea OTBepc:tH.R B 6oKOB&IX CTeHK&X B 00,ll,llOH 6, 

OTKY.llB OH CHOBB H&COCOM DO,lllerC.R K HBHOC.RilPIM 

6apafiaHBM. CHCTeMa no,11B'IH Kne.R coo6iuaerC.R c 

BO,llODPOBO,llHOH Cer&IO, a 00,llAOH - c KailanH3a· 

l.UleH, 6naro,11apll qewy nerKO MOJKHO npOMhlTb SCIO 

CHCTeMy. noparHeM ,1103HPYIOllPIX sanHKOB K 

·Puc. 70. CxeMa KJ1eeHaHocsi~ezo craHKa c o6peJuHeHHblMU 

6apa6aHtlMU U 003Up)'10~UMU SClllUKllMU 

8 

J 

4 

6 
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6apa6BHllM M0'1tHO perylUlpOBBT& KOJIH'll!CTBO JIO,Q8B8eMOro KJleff H TOJl!WIHY KJieeBoro cnoH. 

fio,!1'1tHM8IOT B8JUIKH MHKpOMeTpHtlecKHMH BHHTllMH HJIH 3K~eHTpHKOB&IM yctpOHCTBOM C TOQ• 

HOCT&IO .110 0,03 MM. Bee icn'eeHaHOCffllUle CTaHKH CH86'1teHhl BHHTOB&IMH ycrpoHCTBllMH ,QJlJI 

pery lUlpOBBHHff paCCTOHHHH Me'1t.llY 6apa6BHllMH B COOTBeTCTBHH c TOJ!llUIHOH nponyCKaeMoro 

wnoHa 8. Bnaro,11apH HalUl'IHIO npy:11tHH no o6e ctopoHhl sepXHero 6apa6BHa MOJKHO KoMneHcH· 

posari. Kone6BHHH TOJ!llUIHhI nponycKaeMhlx JUICTOB wnoHa. 

B HeKOTOp&IX MO,QenffX KJieeHBHOCffllUIX CTBHKOB 6apa6BHHoro THna BllHHhl HJUI nO,Q,QOHhI 

CH86lKeHhl BO,QffHOH py6BWKOH ,QJlJI OXJillllC,QeHHH HJIH no.11orpesa KJleff. .UJIJI no.11.11ep:11t8HHH 

JUICTOB WilOHB nepe,11 KJieeHBHOCHl.lUIMH 6apa68HBMH H 38 HHMH fCTBHOBJieHhl cneUH8JlloH&le 

onop1o1 B BH,Qe Pff.118 nOCTBBJleHHhIX HB pe6po nnactHH 4 (Ho:11tei). IlpH pa6ore ,HeKOTOp&IX KJiee

HBHOCffllUIX CTBHKOB HB,Q HHMH MOHTHPYIOT cneQHam.Hhle KJieeMewanKH ,QJIH npHrOTOBJieHHH 

KJieesoi cMecH (HanpHMep, KJieeMewanKB KM-40-10 HMeer pa6oqy10 BMecTHMOCT& 0,035 M 3). 

KneeHBHOCH!Wle CTBHKH 6apa6BHHOro tHna KB18 H KB28 OTJIHQBIOTCH np0ctoroi KOHctpyK· 

LIHH, y~o6CTBOM B 3KcnnyaTBLIHH H npH PeMOHTe. 0,QHBKO OHH HMelOT H HeKOTOplole He,QOCTBTKH: 

MBJIYIO npOH3BO,QHTen&HOCT&, o6ycnosneHHylO orpaHHQeHHOH OKpf'1tHOH CKOpOCT&IO KJieeHaHO

CffllUIX 6apa68HOB, HepBBHOMepHoe HBHeceHHe KJieH no IlJIOlLlll,!IH JIHCTB wnoHa (oco6eHHO 

ro4JpHpOB8HHOro wnoHa HJUI wnoHa c 6oni.woi wepOXOBBTOCT&IO nosepXHOCTH), .11e4JOPMllLIHH H 

p83p&IB&I JIHCTOB c puowe,QWHMHCff rpellUIHBMH. 

Bonee cosepweHHhle cnoco61o1 HBHeceHHff ·KneH (HanHs, aKctpf3HH, naesMarMqecKoe pac· 

n&IJieHHe) ,110 HBCTOHlLlerO BpeMeHH He nonyQHJIH npHMeHeHHH B 4JBHepHOH npoM&1Wnel!HocrH 

BCJie,QCTBHe He,QOCTBTOQHOH HX KOHCTPYKTOPCKOH H rexaonorHQeCKOH npopa6otKH H OTCYTCTBHH 

COOTBeTCTBflO!LlerO 06opy,110B8HHff. 

B np0Maso.11ctse 6BKelUl3HpOBBHHOH cilBHep1o1 H ,11pesecH&1x cn0Hct&1x &macTHKOB ,QJIH 

HBHeceHHH KJleff Ha nosepXHOCT& wnoHa, a B PH.lie cnyqaeB H ,QJlJI rny6HHHOrO npOHHKHOBeHHff 

KJleff B TOJllLIY ,11peBecHH&1, npHMeHfflOT cnoco6 nponHTKH wnoaa B HH3KOBff3KHX CMOJlJIHhIX 

pacrsopax. 

n p 0 Be p. Ky COCTOHHHH KneeHBHOCHL!lerO CTBHKB H Kaqecrsa ero pa6or1o1 Heo6xO,QHMO 

nposo,QHn. ae pe:11te 1 pua s teqeHHe 3 Mee. Ilpu aToM nposepKe no,QJ1e:11t&T cne,QylOl.lUle OCHOB· 

Hhle o6neKT&I (y3Jllol) H nap&Merp1o1 CTBHKa: OKpf'1tH8ff CKOpOCTD KJleeHBHOCffllUIX 6apa6BHOBj 

rp8,QfHpOBK8 perynHpOBOQHOro MeX8HH3M8j COCTOHHHe KJieeHBHOCffllUIX 6apa6BHOB (npHMO

JIHHeHHOCTD HX o6p83fl01W!X)j PBBHOMepHOCT& 3830pa Me'1t.llf KJieeHaHOCfflLIHMH 6apa68HllMH 

(napannen&HOCT!o HX 06puy10IW1X)j PB3Mep1o1 H8pe3KH pH4JneHOH nosepXHOCTH KJieeHBHOCff• 

!WIX 6apa6BHOBj pll,!IHam.Hoe 6HeHHe KJleeHBHOCHILIHX 6apa6BHOBj BHewHee COCTOlUIHe KJleeHB· 

HOCH!LlerO CTBHKB. 

0Kpy'1tHylO CKOpOCTb KJieeHBHOCfflLIHX 6apa68HOB onpe,Qenff!OT c IlOMOlLlblO TBXOMerpa 

(fOCT 13082-71). 3aMepfflOT QBCTOty BPB!LleHHH KllllC,QOro 6apa68H8 H pBCCQHT&IBBIOT OKPY'1tH}'IO 

CKop0cti. no 4JopMyne 

Y = nd n/ 1000, 

r.11e d - .llHBMerp 6apa68H8, MM; n - QBCTOTa BPB!LleHHH KJieeHBHOCH1L1ero 6apa68H8, MHH- 1• 
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Puc. 71. CxeMo KOHrpoJIJI COCfOSIHWI K.lleeHOHOCSIUjeeo CfOHKO: 

a - COCtOSIHHe KneeH&HOCSlll.IHX 6apa6aHOBj 6 - p8BHOMepHOCtH 3830pa Mell<i:tY KneeH&HOCSll.QHMH 6apa6a· 
H&MHj e - paaMepos HapeaKH pH<j>neHoii nosepxHocrH KneeHaHOCSILQHX 6apa6aHos; e - pai:tHan&Horo 6He
HHSI KneeH&HOCSILQHX 6apa68HOB 

fp~HPOBKY peryJIHpOBOtUIOro M8XIHH3Ma KOHTPOJIHpyior c nOMOIUl>IO KOHUeBhlX 

nnOCKonapannem.Hhlx Mep ,llJIHHhl (rOCT 9038-73), npe.t1cr11BJUD01I'11X co6oii Mft8JUIHllecKHe 

KaJIH6pOBIHHhle nnacrHHhl. MelK,11)' o6p83yl0~ KneeHaH~X 6apa6BHOB BBO.IV'l'I Ha 

paccro.RHHH 100 MM or rOpl.IOB KaJIH6pOBIHHhl8 nnacrHHhl 0~8KOBOA TO~ H BepXHHA 

6apa68H onyCK&IOr. -MeJUiemn.D4 BPlllileHHeM M&XOBHKOB no,lfl>eMHWX BHHTOB nO,qHHM&IOT 

sepXHHii KneeHBHOCHll.IHii 6apa6aH .1:10 roro MOMeHTa, noKa 3Utawe nnacrHHhl MOlKHO Bh!H}'Th 

683 npHnOllCeHHll yCHJUUI. B nor MOMeHT paccroRHHe MelK,11)' 6apa6aH&MH 6y.1:1er p&BHO ro~e 

nnacrHH 6. 3H&ll nonolKeHHe yK838renR Ha MaxosHKe npH nonHoA noca.AKe BepXHero 6apa6&Ha 1 

IUVKHHH H orc11Hr&B no 060.izy MaxoBHK&, Ha KaKoe .1:1eneHHe n 1 yKuarem. orowen or HYnesoro 

nono'1teHHll, pacc'IHrh!B&IOT BeJIHllHHY no,lfl>eMa 6apa6&Ha no ct>opMyne 6 = n1b, r.Qe b- l.leH& 

.QeneHHR. UeHa .1:1eneHHll onpe.QenRetCll no-ct>opMyne It= t/m, r.Qe m - 'IHCJIO .1:1eneHHA no M&xo

BHKy; t- war no,il'DeMHoro BHHTa. IIIar onpe.QenlletCll no ct>opMyne t = l/n, r.Qe I - nepwei.ue

HHe nJ06oii: rotUCH BHHTa sa onpe.tieneHHoe 'IHCJIO o6oporos n .. (I onpe.Qenll!Or no nepeMetueBHIO 

nomyHa). Coorsercr&He pac11erHoro paccrollHHll Mel!C,lzy KneeH&HOClllI'1lMH 6apa6aH&MH ron· 

1I'11H8 KaJIH6pOBl1HHblX nnacrHH CBH.Qerem.crsyer c TOM, 'ltO rp~HPOBK& no,lfl>eMHOro Mex~· 

HH3Ma npaswn.Ha. 

Cocro.llHHe KneeH&HOCll~X 6apa6&HOB (npRMoJIHHeii:Hocr& HX 06pasy101I'11X) KOHrpOJIH· 

pyerCll c nOMOl.lij>IO nosepotUIOH JIHHeHKH (fOCT 8026-75) ,QJIHHOH, coorBerCTB}'IOllleH WHpHHe 

JIHcra wnoHa, H nnacmH11awx uiynoB (fOCT 882-64). Ilosepo11HY10 nHHeiiKy 2 (pHc. 71, a) 

yKnll,llhlB&IOT B,QOnb 06pasy10uieii: Ban&l.la 1 H uiynOM 3 3&MeplllOT MIKCHMan&HYJO BenH'IHHf 

3830pa M8lK,lzy JIHHeHKOH H nosepxHOCTblO KneeH&HOClllllel'O 6apa6&Ha (HJIH Bhlcryn&IOII'1IMH 

rpllHllMH ilape3KH). 3&Mephl npoH3BO.Qllr B KaJK.t1oii 11erBeprH KneeH&HOClllllero 6apa6&Ha no ero 
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ceqeHHIO H KIJKAOH nonosHHe no ero ,QJIHHe • .IIJlll sroro Ha OAHOM H3 ropuos H noce~e 

,QJIHHhl 6apa6&Ha MenOM HBHOCHr p83MerKy, npH 3TOM 6apa611H nosopa1U1BB10r BPY11HYIO· 

MaKCHMam.Hhle BeJIH11HHhl 3830pa !l>HKCHpyior c yK838HHBM Mecra HX pacnonoxceHHll: HOMep 

qersepTH no ropuy H HOMep orpesKa no ,QJIHHe 6apa6&Ha, OTC'IHTblBIUI HYMePlllUllO no ropuy 

no tiaCOBOH crpenKe, a no ,QJIHHe - cnesa Hanpaso or H11Me11eHHoro ropua. BeJIHllHJla MaKCH· 

M8JlloHOro 3830pa H3 scex 31MBPOB He AOJDKHI npem.nnan. 0,1 MM Ha 1 M norOHHOH ,QJIHHhl. 

PasHoMepHocn. sasopa Mll'1C,!ly KJieeHBHOCJUllHMH 6apa68HBMH (napannera.Hocn. o6pasyio· 

ll.IHX 6apa68HOB Jiam.uos) KOHrpOllHPYJOT c nOMOlllblO llJUIC1'HHQaihlX uzynos H KaJIH6pOBIHHblX 

llll8CTHH (pHc. 71, 6). BepXHHH KJieeH8HocmuHH 6apa68H 1 onyCKalOr AO conpHKOCHOBeHHll c 

1UOKHHM 4 (,QJ1116apa61Hos c rn&,QKoi nosepXHocn.ro) HAO conpHKOCHOBeHHll onopllhlx Koneu 3 

(,llJlll 6apa6aHos c pH!l>neaoi nosepXHocn.ro ). IUynoM HJIH KaJIH6posaHKb!MH llJUIC1'HHllMH 2 

3aMepJUOr BeJIH'IHHY MaKCHMllJiloHOro 3830pa M8'K,i:;i 6apa68HBMH. IlosopOTOM BPY'IHYIO M8XO

BHK8 sepXHHi 6apa68H nO,QHHM8lOI H nocne,QOBBTeJibHO Ha BhlCOTe 0,5; l; 1,5 H 2 MM mynoM 

HJUI KaJIH6posaHKb!MH llll8CTHH8MH nposeplUOr 3130Phl BAOJib o6p83YJO!IlHX KJieeHBHOCRIUHX 

6apa68HOB. 3aMepht np0H3BO,Qffr B Kll'1C,llOH qerseptH 6apa68HOB no HX cetieHHIO H B Kll'1C,llOH no

noBHHe HX ,QJlHHbl. BeJIH'IHHa MaKCHMaJibHOro 3830PB Mel!CAY o6p83YJOIUHMH 6apa68HOB B HX 

COMKH}'IOM COCTOllHHH He AOJDKHa npeBhlwan. 0,2 MM HI 1 M norOHHOH ,QJIHHbl. 

P83Mephl Hape3KH pH!l>neHoi nosepXHOCTH KJieeHBHOClllUHX 6apa6aHos KompoJIHpy10r c 

nOMOlllblO rny6HHOMepa MHKpOMerpHQecKOrO (fQCT 7470-67) H MBrannHQecKOH H3MepH?era.· 

Hoii JIHHeiiKH (rocr 427-75). KaJK.Qblii 6apa6BH nposep11erC11 s ~BH6onee H3HoweHHh!x Mec

Tax s Kll'1C,llOH qersepni no ero ceqeHHJO 8 s Kll'1C,llOH nonosHHe no ero ,QJIHHe. IIlHpHHa sHewHeii 

rpBHH HapesKH a (pffc. ?t, e) onpe,118JlllerC11 no omeiia1Ky qepes Konaposam.ayro 6yMary. Ha 

nosepXHocn. 6apa68Ha HaKJIMb!B8lOI JIHCT Hnff nonOCKy KOf'J1POBllJibHOH 6yMBrff neqarBIOmeii 

cropOHOii BBepx ff noKphlB8lOT JlHCIOM 6enoi 6yMBrff. Ilpff Hll'1CHMe Ha pHiiJneayio nosepXHOCTI> 

Ha 6enoii 6yMare OCTllOICll cne,Qhl HapesKH B BH,Qe nonoc. IIIffpHHy nonoc, KOTOplUI COO?BerCT

Byer WHpHHe BHewHeH rpaHH HapesKH,ff3Mep11ror JlHHeHKOH c TOQHOCTlolO AO 0,1 MM. 

fny6HHy HapesKH .· 3aMepJUOr rny6HHoMepoM. CHaqana saMep11ror rny6HHy K8H8BKH 

HapesKH (nepBhlii 3aMep}, 3BTeM iiJHKCHpyror nonoxceHHe ff3MepHTera.Horo HaKOHellllHKA Ha 

BHeuIHeii rpBHH HapesKH (BTOpOH 3aMep). PasHocrh HX H3MepeHHii ABer rny6HHy H8pe3KH h. 

IIIar BffHrOBOii H&pesKH t onpeAenJUOr no 4JopMyne t = I/ n, rAe I - AJIHHB yqaCTKB 6apa· 

6aHa no ero o6pasyroweii, MM; n - tiHcno BffTKOB H8 AJIHHe I. IIIar MOJKHO onpeAeJIHTJo no ome

qarKy qepes KOnHpOB8JlbHYIO 6yMary. PasMephl H8pe3KH cp8BHHB8lOT c peKOMeH,QOBllHHhlMff 

reXHonorHqecKoi HHCTpyKUHeii. 

PAAHam.Hoe 6ffeHHe KJieeHBHOCHll.IHX 6apa6aHOB nposepJUOr c noMoui&ro HH.QHKaTopa 

qacosoro rHila 3 (pffc. 71, z) c MBrHHTHOH CTOHKOH 2, ycraH8BnHB88MOH H8 nOACI8BKY 1 TaK, 

tiT06hl ff3MepffreJil>Hhlii HaKoHe'limK 6hln nepneH,QHKyn11peH sepXHeii o6pasyrowei KJieeH8HO

c11wero 6apa6aHa 4. Bapa6aH npHBo,QHrc11 so BP8llleHHe, !l>ffKCHpyerCll pasHHua noKasBHHii 

HH,QHK8IOpa. 0Ha He AOnxcHa npeshlwan. 0,1 MM. lfaMepeHKll npOH3BO,QJIT B KpaiiHHx H cpe,11-

HBM nonolKeHHllx (yqacrKax) sepXHero ff HIDKHero 6apa6aHoB. 

BHeuIHee COCTO.llHHe KJieeHaHOCH!llel'O CT8HK8 6apa68HHOro THI18 nposep.lllOT BH3Y8JlbHhlM 
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OCMorpoM nOA.QOHa (BllHHbl), BO,QllHOH py681.UKH H ,llpyrHX ysnoB. OTMe .. aerCR CTeneiu. HX 

H3Hoca, uenocrHocn., aarpll3HeHHOCTi. H ,lij). 

Bee pesym.r&r1>1 KOHrpOJUI COCTOSIHHH KneeHaHOCRIQerO CTaHKa Heo6XO.IUIMO 4>HKCHpoBan. 

B CileQHAm.HOM l!CypHane H npHHHMati. Mephl no yCTpaHelililO HeHCIJpaBHOCTeH. 

)CoHtpom. Ka .. ecrBa HaHeceium Knell Ha lllIIOH H BenHQHHhl ero pacXO,Qll npOH3BO,IIHtCR He 

pexce 1 pasa B MeCRU. .llnsl KOHtpOM HCIJ0Jlb3}'IOT HaCTOm.Hhle rHpeBhle H ua4>ep6naTHh1e Bechl 

(fOCT 13882-68), MeillJIJIHQecKYIO pynerKy (fOCT 7502-69) H HH,QHKaropHhlH TOJillUIHOMep 

(fOCT 11358-74) • .llnsl KOHTpOlUI or6Hp810r 10 JIHCTOB wnoHa, 3aMepmor HX ,llJIHHy, WHpHHY 

(c TOQHOCTl>IO ±5 MM) H TOJillUIHY (c TOQHOCTl>IO ±0,01 MM). K Klll!CJIOMY KOHtpOJDoHOMY JlHCTy 

no,116Hp810r eiml 0,llHH JIHCT H CBeprhlBAIOT HX napoii, 3aBll3hlB8IOT 11III81' aroM H B3BewHBWT Ha 

BeCaX c TO'IHOCTl>IO ,110 1 r. Macey 3anHChlB8IOT Ha O,llHOM H3 yrnoB BTOporo JIHCTa. .llnsl onpe,11e

neHW1 pacxo,11a Knell KOHrpom.Hbli!: JIHCT nponyCKwr qepes KneeaaHOClUUHii CTaHOK, Kna,11yr 

ero Ha BTOpOH JIHCT H OllllTI> CBOpaQHBAIOT, nepeBll3hlB8IOT TeM l!Ce wnaratOM H CHOBa B3BewH· 

BAIOt. Pacxo,11 l!CH,llKoro Knell Ha 1 M2 noBepXHOCTH JIHCTa wnoHa onpe,11eruuot no .PopMyne 

q = (m2· - m1)/2F, r,11e m1 H m2 - Macca .llBYX JIHCTOB WIJOHa ,110 H nocne HaHecemm Knell Ha 

KOHtpOJDoHhlH JIHCT, r; F - MOl!Ullll> KOHtpOm.Horo JIHCTa wnoHa, M2• Pacxo,11 llCH.JlKOro Knell 

,llOJll!CeH 6hln. B npe,11enax, YCTaHOBneHHhlX ,lleHCTBYIOIUeH Ha ,llaHHOM npe,llllpHllTHH TeXHOJIO

rHQecKOH HHCTPYKUffeH. K8ll(J:lhlii KOHtpOm.Hbli!: JIHCT nponyCKAIOT qepes KneeHaHOCllUtHH CTa· 

HOK c HHTepBanOM B 5-6 JIHCTOB, nponyi:ll:aeMhlX B o6rueM nopH,llKe. 

PaBHOMepHOCTi. HaHeceHHH Knell no wapHHe wnom (,llJIHHe 6apa6aHOB) onpe,11eruuot 

nponyCKaHHeM qepes KneeHaHOCRIUHH ctaHOK BMeCTO .popMatHoro lllIIOHa Qethlpex nonoc 

He4>opMatHoro wnoHa. llb1pHHa K8l!C,11oii nonOChl paaHa 1/4 WHpHHhl JIHCTa .PopMatHoro wnoHa. 

.llnsl KOHtpOJUI ot6Hp8IOT 8 non!)C lllnOHa O,llHHaKOBOH TOJIIUHHhl, 38Mepmot HX ,llJIHHy, WHpHHY 

H onpe,11eruuor COOTBerCTBHe TOM}' HJIH HHOM}' copey. Ha O,llHOM H3 yrnoB K8llt.llOH nonOChl 

wnoHa 311IIHChlB8IOT nopft,llKOBbIH HOMep, OTCQHThlBIUI cneBa Hanpaao co CTOpOHhl no,11aqa B 

KJleeHaHOCRIUHH CTaHOK. 0,llHOBpeMeHHO no 4 nOJIOChl nponyCKAIOT qepes KneeHaHOCRIUHH 

CTAHOK H onpe,11eruuor pacxo,11 KJiesl BSBeWHBIHHeJ.4 H coOTBerCTB}'IOIUHMH pacqer&MH. Pacxo,11 

i0Ies1 Ha KllllCJl}'IO HS Qerhlpex non~ ,110Jll!CeH 6hln. B npe,11enax, YCTaHOBneHHhlX ,11eiiCTB}'IOrueH 

texaonorHQecK()H HHCTpyKQHeii. CpaBHHBIUI pacxo,11 Knell Ha Klll!CJIOH HS Qerhlpex nonoc wnoHa, 

OTMeQAIOT, KaKOH ytW:TOK KJieeHaHOClUIUIX 6apa6aHOB ,11aer 6om.wee HJIH MeHl>Wee HaHeceHHe 

KJiesl. B npouecce HaHeceHWI KJiesl KaK Ha .popMaTHhiH lllIIOH, TaK H Ha nonOChl He4>0pMatHoro 

lllIIOHa npOH3BO,QllT BH3YAm.HYIO OUeHKY pacnpe,11eneHHll ero no noBepXHOCTH lllIIOHI, OtMe

QAIOT HllJIHQHe HJlH OTCyTCTBHe no,llteKOB, Kanem. H He noKphlthlX KneeM YQACTKOB wnoHa. 

Pesym.tal'hl nposepKH BCex noKasateneA 4>HKCffPYJOT B cneQHam.HOM EypHane H npHHH· 

M8!01' Mephl no YCTpaHeHHIO .11e4>eKtOB H HeHCilpaBHOCTeH. 

C6opKy naKetOB 4>aHepHOH npO,iiyKUHH QAIUe BCerO BhlnOJIHmoT OKOno KJieeHaHOCR· 

ruero CTaHKa c .PopMHpOBBHHeM rpe6yeMoro QHcn8 e,llHHHQHhlx naKeros (CTonhl) ,llJUI Hx nepe

.Qll'DI B npecc xonO,llHOH no,11npecCOBKH. B03MOllCHhl H ,lip yr He BapHaHThl c6opKH: 1) OKOJIO KJiee

HaHOCRIUel"O CTaHKa c O,llHOBPeMeHHOH nepe,llBQeH naKerOB B 381'PY30QH)'IO 3T8l!CepKy npecca 

ropH11ero CKJieHBIHHll; }"laCTOK c6opKH BXO,llHT B COCTAB JIHHHH c6opKH naKetOB - CKJieHBllHH!l 
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4>BHepw; 2) He31BHCHMO OT pa60TW KJieeHBHOCffl®['O CTaHKa H HI onpe,QeneHHOM YAlneHHH or 

Hero, HO OKOJIO npecca AJIR rop.Rtrero CKJieHBBHH.R, HanpHMep s cny...ae npHMeHeHH.R cyxoro 

MeHO'IHOrO KJie.R HJIH HcnOJih30118HH.R wnoHa c H8HeceHHOA H 3areM no,qcyweHHOA 4!eHOJI0-

4>opM&Jn.Ael'HAHOA CMOJIOA. 

C6opKy no sceu srHM sapHaHraM MOllCHO BWIIOJIH.RTh noaHUHOHHlolM cnoco6oM Ha onpe,qe

JieHllOM pa6oqew Meete (c6op01UIO\I CTOJie) HJIH HI c60po'IHOM KOHBeiiepe, PHrM H CKOpoc:n. 

.QBHlll:eHH.R Koroporo 31BHC.RT or cnoiiHOCTH H wapKH 4>auepHoA npo,qyKUHH, cnoco6a H&Hece

HH.R KJie.R, npHMeHeHH.R HJIH OTcy'lCTBH.R onepaIXHH XOJIOAHOA no,qnpeccoBKH naKeroB HT.A. 

C6opKa wnou s naKerw, oco!ieHHo no,qaqa H yKJil,llK& wnou c HBHeceHHWM lKllJXKHM 

KJieeM, TPYAoeMKldi npoQllCC, BO MHorOM onpe,Qen.RJO~ npoH3BO,QHrenbHocn. sc:ero yqacrK8 

CKJieHBaHH.R 4!BHepHoA npoJIYKIUIH. IlpH BWIIOJDleHHH c6opKH tpe6yeTC.R c:rporo co6ruo,qan. 

nplll!HJia, o6ecn8QHBaJOUU'le BWCOKoe Kl'lecrBO rOTOBOA npoAYJCUHH: CHMMetpHH, pacnOJIOJICe

HH.R JIHCTOB wnOHI B naKere B COOTBerCTBHH c HX COptOM H nopo.QHhlMH npH3H8KaMH H AP· B 
HaCTO.RIUee speM.R npHMeH.RJOr p83JIH1Ulble yc:rpoiicma AJIR MeX8HH3aIXHH c6opKH naKeros, 

cnpoeKfHPOINIHllble H HsrOTOBJieHHble pa3lIH'IHhlMH opr~ H npe,qnpH.RrH.RMH B 

PocCHH, a TaKllCe HHOCTpaJIHWMH 4>HPaMH, HanpHMop nPayTen. "clleJIMaH". "KHTarlBa CeAKe" 

H AP· HeKoropwe saplllHtW H MexaHH3Mhl AJIR c6opKH naKeros no,qpo6Ho npe,QetuJieHW H 

OrIHCIHW B JIHreparype. 

Xonoc}HIJR noc}npeccoeica naiceroe. Uem.10 xono.QHoA no,qnpeccosKH naKm~s llBJl.Rerc.R 

ynJIOTHeHHe naKeroB H npH,llllllHe HM tpaHcnOptHOH npO'IHOCTH 38 cqer CJIHrulHH.R Coce,aHHX 

JIHCTOB umou ,qpyr c ,qpyrow. YnnOTHeHHe naKMOB n03BOJI.Rer: ywem.WHO. swcory pa60QHX 

npoMUCfTKOB MHoroarllltHblX KJieHJ!ldDilX npeccos AJIR rop.Ruro CKJitlHBllHH.R 4>BHepw H 

ysenH'DITli HX 'IHCJIO npH OAHOA H roA llCe ra6apHT110A swcore ~ ('QTO nomoristet sHa'IH· 

rem.HO UOBWCHn. npOH3BO.QHrenltHoc:n. KJieHJIWIOro npecca); YBeJill'IH1'I> CKOpocn. tpaHcnOptH· 

POBIHH.R naKetOB H sarpy3KH HX B 3TlllCepKy H KJieHJibHhlH npecc; UOBWCHfb Ka'QecTBO rorosoA 

npoAYJCUHH 38 C'Qe? yMem.weHH.R 6p8Ka B pmym.rare CMellUIHHJI IIHCTOB wnoHa B naKere H HX 

noBpellC,lleHH.R; cos.QIBan. npowexcyrollllblA sanac naKeros, 'QTO cnoco6crsyet 15ecnepe6oAHoA 

pa6cne KJieHJD,Horo npecca He38BHCHMO OT onepaIXHH cl5opKH. 

PeJtCUM xonoc}Hoil noc}npeccoeicu naiceroe 

llmaem>aoc:n., MHH: 

BW.QepJICKH naKeroB AO no,qnpeccOBKH • • • • • • • • • • • • • • • • • • • • -/10 ••• 15 
no,qnpeccoBKH, MHH................................. S ••• 10/6 ••• 7 

JlaBJieHHe no,qnpeccoBKH, Mna. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1,0 ••• l,S/1,0 ••• 1,2 
JlmaeJIW1oc:n. B03MOllCBOro xpaHeHH.R naKeta AO onepaIXHH CKJieHBa· 
HH.R, q •••••• , , • , , ••••••••••• , ••••••• , ••••••••••••• , • JJo 24 B 3UHCHMOCTH 

OT llCH3Hecnoco6· 
BOCTH KJie.R 

n pH Me q a H He. B 'IHCJIHTene - npH HcnO.IIb30flHHH 4!eHOJI04!opMam..QerH,tlHOrO KJie.R, B 
SHaMeH&rene - npH HCllOJih30BaHHH Kap6aMHA04!opM&Jn.,qerH,t1Horo KJie.R. 
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Ha p11,1te npe,t111pwmdi ~ 3KOHOMHH Kap6~<>4>opMIJib.Qel'HJIJIOH CMOJibl H DOBblWe

HHSI KIQecTBI xono,JIHOH no,QllpeccOBKH (cmmlHHSI) B Hee BBOA>:l'Cll KOHQeHTplT cym.«l>HTHO

,J:ij)OlltJiteBOH 6p8'KKH (MPTY 13-04-35-66) B KOJIH11ecTBe JIO 30 M8C.Q. HI 100 Mac.q. CMOnhl. 

CMea. DepeMeillHBlleTCH B teQeHHe 2 ••• 3 MHll, nocne qero JI06llBJUllOT 0 ,s . . . 1 Mac. q. XJIOPHC

roro llMMOHHSI H CMecb orum. DepeMeillHB8JOT B teQeHHe 10 ••• 20 MHH. IlpH HCDOJJl>30BIHHH 

4>e11ono4>opMIJibJ1el'H,llHhlX CMOJI, Jl8JO~ xopowee CJDUill!Dle IDICTOB WDOHB, BBe.t1eHHe 6pl)K

KH He o6.113atem.Ho. 

Onep111HJO xono.11Hoii no~BKH naKeTOB ocyUU!CTBJUUOT B O.llH03T8'KHOM npecce c 

BhlCOTOH pa6oqero npoMelltyrKa 1200 ••• 1500 MM. B Hero MOlltHO sarpyxtaTb crony DIKetOB 

cpasy ~ HecKO.JDoKHX 3&npeccOBOK B npecce ropsqero CKJleHBIHHSI. Ha HeKOTOpblX npe,t111pHJ1-

THllX HCD0m.3YIOT craphle 15-n8'KHhle npecchl II714B, y KOTOpblX HarpeBatem.Hble U1D!Tbl CWITbl 

H OCTIBJieH OJIHH pa6o'Bdi npOMeJKyroK. TaKOH npecc npH HIJIJielK~eH oprllµt311UHH TPYJIB 

MOJKet o6ecneQHTb pa6ory JIBYX ropsQHX KJiewu.HblX npeccos c QHCJIOM 3Tl)KeH 20. 

Tex11ui1eCKue xapaKrepucruKu npeccoe OllJI XOJIOOHoii 
noonpeCCOBKU naKeroe 

PUMepbl crona npecca, MM • • • • • • . • • • • • • • • 

061!lee yCHJIHe npeccoB1HHS1, MH. • • • ••••••• 
Pa6oqee J11BJieHHe, Mila • • • • • • • • • • • • • • • •• 
B111cora pa6011ero npoMexcynca, MM ••••••••• 

IlpOCBet Mel!CJIY KOJIOHHIMH CO CTOpoHbl 
sarpy3KH, MM • , , • , • , , , • , , • • • •• , , • • ••• 

CKopocn., WA/c: 
noJXDeMa crona • • • • • • • • • • • • • • • •••• 
onyCKIHHSI crona • • • • • • • • • • • • ••••• 

.Ilmitem.HOCTb p13Mb1KIHHSI DIDIT, sarpy3KH 

.Il0838-B 
(Pocc1U1) 

1800x1800 
6,3 
0,5 ••• 2,0 
1120 

1800 

so 
70 

CTOIIhl H CMblKIHHSI U1DIT, C , , •••••••••• , , • 30 
.IlmiteJJl>HOCTb Bh!JlepJKKH B npecce, MHll ••• , , • 

llroma DOJlllOIIU!l'O KOHBeHepa, MM • • ••••••• 

U. KJIEBJlhHLIE llPECCLI, BX YCTPOA:CI'BO, 
IIPllHilllD JIEICTBIHI 

IVPHE·l75x IVPHE·l45x 
x11s x270 
( 4'HIUlllH~IUI) ( <l>HH1lllH~Hll) 

1750x1750 1450x2700 
2;7 3,5 
1,0 1,0 
1500 1500 

1950 2900 

30. 30 

1. .. 30 
2100 

.llrui CKJieHBIHHSI «i>aHepHoii npOJIYKUHH npHMeHJUOl'Cll rHJ:IPllBJllNecKHe npecCbl pas1D1q

HOH KOHCTpyKIUUf H Hl3H8QeHHff. B 31BHCHMOCTH OT KOHCTPyKUHH CTBHHHbl npecCbl Moryr 6&1Tb 

KOJIOHHhIMH, PIMHblMH H KOp06'1UhIMH. no Hl3HIQeHHIO Dpecc&I Pl3JleJiff!Ol'Cll HI npecCbl ~ 

CKJleHBll!Dlff 06blWOii 4>1Hep&1, JleKOp&THBHOH «i>aHepbl, 61KeJIH3HPOBIHHOH «i>aHei)bl, «l>aHepHblX 

DIDIT, ,J:ij)eBecHblX CJIOHCTblX DJIICTHKOB. OHH Pl31DIQ8JOTCff B OCHOBHOM P83MepaMH Harpesa-
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1 

2 
3 

i;:::=::=;:::::::::i-tt-4 

r::=:::::::E-Ht-5 

9 

10 

Puc. 72. CxeMa zudpa8JluqeCKozo npecca d11R 
CK/leueaHUR r{iaHepHoiJ npodyic~uu: 
I - pa6oq&R raiiKa; 2 - aepXHM nonepe•uuca; 
3 - KonoHHa; 4 - Harpeauem.H&R nmaa; 
5 - D&KeT; 6 - 00,llBIDKHOii cton; 7 - tH,llp&BDH

qecKHii pacnpe,11enmem.; 8 - HaCOCIWI ct11H11HR; 
9 - 6&K AJIB pa6oqeii XC:ffAKOCTH; 10 - tpy6onpo
BOA; 11 - LtHnHH,Qp; 12 - nnyWKep; 13 - HHXC· 
Hee OCHOBIHHe 

renl>IWX nmrr, pUBHBaeMblM· yCHJIHeM 

Cxtl?Hll (MOLQHOCThJO), 'DltnOM pa6o'DIX 

npOMextytKOB (3?UteH) H HX BblCO?OH, 

'llltnOM fH,qplBllll'lecKHX UHJIHH,lij>OB H HX 

pUMepaMH. 

Ha pHc. 72 npHBe,t1eHa npuH14unua111.

HOR CXeMI ZUOpOBJIUqeCKOZO MHOZOS?IJJIC· 

Hozo npecca. KoHC?pyKrHBHble 3neMeH'l:bl 

npecca: cr&HHHa, BKnJOtUIIO~ HWKHee 
OCHOBaHHe (HJJH HIOKHJOIO HenO,llBIVKH}'JO 

. nonepeTDIHf), BepXHJOJO HenO.llBIVKJIYIO 

nonepelDIHy H coe,tlHHHrem.Hhle KonoHHbl Hllll plMbl; rH,qp&Bllll'lecKHe UHJIHH,lij>bl c nnyHEe

PllMH; no,llBWICHblii cron; Harpuatem.Hhle ~bl; napono,llBo~e rpy6bl; rHJ:IPonpHBo,11. 

c Ta H H Ha npe,t1craBJU1et co6oii cram.Hoe MBCCHBHOe, 'l~e JlllTOe, OCHOBIHHe, H8 KOTOPOM 

ycr&HIBJIHB8JOT cram.Hble KOnOHHhl, npoxo~e l!epe3 OtBepctHll B npHJIHBBX OCHOB&HIUI H 

38KpenneHHhle CHH3y ClleuH&JlhHblMH raii:KllMH. KonaHHhl . OnHpBIOTCll H8 OCHOBIHHe 3&nnel!H

K8MH (6ypt8MH) Hllll raii:K&MH. faii:KH ,llJUl Y.ll06C?B8 MOHTUt8 H PeMOHT8 npecca ,llen&JOT pu

Pe3Hb1MH, r&K KBK npH nona.t11HHH B pe3i.6y napoB Knell H llblllll coe,llHHeHHe cr&HOBHTCll rpy.Jl· 

Hopaa~. KonolDlhl H raii:KH m.t:eior ynopHYJO peai.6y. CBepxy Ha KonoHHbl ycrBHaBmma

JOT HenO,llBIVKJIYlO C'l:&JlhHfJO nonepe'IHHy yCHneHHOH KOHC'l:P}'KIUDI c pe6p11MH EecTKOC'l:H. 

BepXHllSI nonepe1D1Ha noMePEHB&etCSI Ha KonoHHax sanne'IHKllMH Hffii ycr&HOBO'IHblMH r~

KBMH H Harnyxo 38KpenneHa pa6o'IHM:H raii:KBMH. KonoHH8ll KOHC?PyKLlffll oco6eHHO npHrO.JlH& 

.llJUI npeccoB, B KOTOpblX p83BHB8JOTCSI BblCOKHe YCHnHll (HanpHMep, ,llnll CKneHBBHHll 68KenH· 

3HPOB8HHOH 4>8Hepbl, .JlPeBecHblX cnOHC'l:blX M8CTllKOB H .JlP.). 
B npeccax pBMHoii KOHC?p}'KIUDI cr&HHHa cOC?oHT H3 MacCHBJWX cram.la.IX pBM. PIMbl Bhi· 

pe3m Ha ueni.HOH CT8JlhBOH IllIHTbl TO~Oil 40 : •• 60 MM. HJIH CB&peHW H3 Met8JIJIHtlecKHX 

copl'HMeHTOB (c ~eni.JO 3KOHOMHH Metanna). PllMHYJO KOHC?p~ cr8HHHbl BWllOJIIUllOT co 

C?.llJiCHblMH 6onrBMH (etll)l(K8MH). PllMbl, BblllOJil!eHHhle Ha roncronHcroBoro npoica:ra c Bb1Pe30M 

,llJUl P83M~eHHSI nnHT, HB6Hp8JOT nonapHO H COe,tlHHlllOT M~.JlY co6oii cr~BMH c rpy6'18· 

TblMH npocraBKaMH Hllll cram.HWMH CBBPHWMH pacnopK&MH. llnll 6onee paBHoMepHoro pac

npe,lleneHHSI Harpy3KH H8 p8Mb1 B BepXHei ~BCTH npope3H Y~BHIBllllB8JOT nHTylO HJIH CB8PHYJO 

nonepel!HH}'. KotOpllll ClleuH8JlhllblMH C'l:&JlhllblMH WnHnl>KllMH .KpemtCll K onopHOii noBepx· 

HOCTHpBM. 
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TexHuqeCKue xapar<re11ucror<u r<JleUJlbHblX npeccoa dllR CKlleuaaHWI giaHepbl 

.U4038 .UA4439 .U7247 Il714B 4'HpMIK "Paytt" 4'HpM1>1 "Payre• 4'HpM1>1 "KHTara- 4'HpM&1 "4'en-
(CCCP) (CCCP) (CCCP) (CCCP) 30VPH11-175xl75 30VPH41-140x270 sa-Ceib<:e" VHS- MUI" (<l>HH-

( 4'HIUl>Dl,llJUI) (~) 347 (HiIOHIUl) IUIHJllUI) 

KoHCTpyKQHA CTIHHHbl • • • PIMH&ll PiMJwl KonolDWI KonollHAJI P&MHu P&MHu P&MHIUI PIMH&Jl 
HoMHH&n&Hoe ycHJ1He, MH 6,3 6,3 50,0 6,3 6,4 6,6 1,S 6,0 
rHJlp&BnHllecJ<oe AIBneHHe, 
Mila .............. 32 32 32 20 32 32 23 33 
PuMep1>1 Harpes&rem.Hboc 
nnHT,MM • • • • • ••• • •. 1650x1700x45 1'50xl700x45 5700xl6SOx65 1650xl700x42 1750xl 750x45 1400x2700x45 1390x2700x45 1675xl950x45 
Co~HHeHHenapono~OAff· 

lllHXTpy6 •• , •••••••• rHliKoe rH6KOe lllapBJqlHoe lIIapHHpHoe rH6KOe rH6KOe fH6Koe TenecKonH-
qecJ<Oe 

B&1cora pa6o .. ero npoMPy-
TKl1 MM •• • •• • • • • • • • 70 70 120 70 80 80 40 15 
qHcno at&JKeii • • • • • • • • • 20 34 20 15 30 30 40 20 
qHCno u~pos: 

rnasHboc •••••••• 2 2 4 1 4 3 3 
scnoMoraren&Hi.oc •• 2 2 - 2 

,UH&Metp nnyHlKepos, MM: 

rneeH&IX •••••••• 450 450 745 600 280 320 375 230 
scnoMorarem.moc •• 90 90 - 160 

MaKCHMan&HJ.IH XOA nnyH· 
lKepoe, MM •••••••••• - - 2400 1050 2400 2400 1600 1500 
CKopocn. CMl>IK&HHA IUUIT, 

MM/C •••• , • •,. • • • • • 120 108 32 80 118 160 150 97 
ra6apHTHi.Je P83Mepi.1, MM: . 

AnHHa •••••••••• 11015 7800 25000 6860 11380 - - (~ooo WHpHH& •••• • • • • • 8690 11120 12500 5530 4050 - -
Bb!COT& HIA nonoM • • 4 810 6220 7100 2830 5 930 - - C19 ooo 
rny6HHa noA nonoM 3250 4865 5600 2430 4 000 4488- tt8&- *"' Macca, t •••••••••••• 95 110 514 44,s 80 80 

.., n pH Me q a !I H ft: I. Ilpecc ,U7247 npHMeHHetCH JIJlff CKneHB&HHR 6aKenH3HpOBaHHOii ¢l&HepJ.L. 2. Ha npecce Il714B 31 Cllet peKORCTp}'KWIH B03M02tHO ysenHtleHHe 
C> QHCna BT&JKeii AO 20 ••• 25. 
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TexHu11eC1Cue xapaKrepucruKu K11eU111>Hl>IX npeccoe OJu1 CK11eueaHUS1 JICII 

.n7446 Y3TM 4>HpMh1 •son· 4>HpM1>1 •seK-

(PoCCHR) (POCCIUI) .11yHH" (CIIIA) Kep BAH X10n-

ne~(<l>PO 

KOHCTpYKIUUI CTllHHHhI • • • • • • • • • • • PllMJWI KonoHHllH KOJIOHHllH Kopo6tiar11S1 

HoMHH8Jil>Hoe yCHJIHe, MH.' •••••••• 40 120 lOS 40 

flfJUlBBJIHllecKoe nasneHHe, Mila 

(MBXCHMllJD>Hoe) • • • • ••••••••• • ••• 32 40 37 40 

PuMephl Harpesarem.HhlX 11JIHT, MM •• 1670xl6SOx S800xl3SOx S030xl370x 2300xll00x 

x6S x60 x63 x60 

CoeJ1HHeHHe oapooo,!!BOA!WUlX tpy6 •• fH6Koe IJlapHHpH08 fH6xoe lllapHHpHOe 

Bhicora pa6011ero opOMell(yTKB, MM ••• 400; 200 230; 103 lSO; 76 210 

llHcno 9raJKeA • • • • • • • • • • • • • • • • •• S; JO 6; 14 10; 20 6; 9 

llHcno ~OB, WT. • •••••••••• 4 3 14 2 

lIHBMetp ~OB, MM. • • • • • • • • • 630 1130 4S7 8SO 

Cxopocn., MM/ c: 

CMhlKllHJUI IlJIHT. • •••••••••• 10 so 
p83Mh1KllHJUI IlJIHT • • • • • • • • • • 40 30 

sarpy3KH 08KeTOB H Bl>II'PY3KH 

npo.tl)'KllHH •••••••••••• • •• lSO 170 70 170 

OOJl'beMB sr11J1tepKH • • • • • • • • • SS 40 25 :... 

Mo~ocn. 3JieKtpO,l!BHl'8TeJielt, KBr •• 330 21S 

Bwcora opecca Hall ypoBHeM oona, MM 6000 S820 S29S 3200 

fa6apHTHble p83Mephl yCT8HOBKH, MM: 

,111IHHa ••••••••••••••••••• moo 37700 

WHpHHB ••• , •••••••• • • • • • 7800 7400 

Macca yCTBHOBKH, r •••••••••••••• 187 S74,9 -%-
.,. 

Macca npecca, r ••• -•• ·• • • • • • • • • • • • 170 43S 432 

ll H JI H H Jl phi - OJIHH H3 BllJKHeHwHx Y3JIOB npecca. MHoro9r8'KHhle npecchl BhIOOJUUUOT c 

o.QHHM, 11~e c HecKOro.KHMH ~aMH. fJIBBHhle i:nmHH.llPhl ope.J1H83HB'l8Hhl Jlllff o6ecne

'1811Hff tpe6yeMoro pa6011ero Jl8BJI811Hff B npecce, BCIIOMoraremoHhle i:nmHH.llPH o6ecn8'1HBBJOT 

6bICTp&IA OOJl'beM H CMh!K8HH8 Harpesatero.Hhlx IlJIHT npecca. .IlpH HarpeBBHHH B l.lHJlHH,llpl>I 

(oo,ll llJIYlDKBPhl) pa6011eA :IKH,llKOCTH (BOJlhl HJIH Macna) ee JlBBJieHHe oepe,llaetCH OOJ!BIVKHOH 

oooepe'IHHe (etony) H Ha Hllrpesarero.Hhle nJIHThl H CKJieHB&eMhlH MarepHan. liHJIHHJlphI 06h111-

HO BhlOOJIHmor CTllJD>HhIMH. IlpH MHOrOl.lHJlHH,llpOBOii KOHCTp}'KllHH npecca BO H36ell(.8HH8 sa

KJIHJIHBllHJUI ~OB H Hep8BHOMepBoro pacnpe,lleJieHHff ,ll8BJI811Hff H8 CKJieHBlleMJ.IH Mare

pHBJI CoeJIHH8HHe llJIYlDKepOB c 00,!!BIOKJIOH OOOepetDIHOH BhlOOJIHffJOT He X<ecTKHM, a c 00-

MOIIg.i() wapoBhlX Off?. lIHBMetp rJIIBHhIX i:nmHH.llPOB H HX 'IHCJIO oope,lleJiffi()TCff B 38BHCHMO-
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cm or HoMHHani.Horo yCHJIIUI, P83BHB&eMoro B npecce, H 4>opwara Rarpeamem.HhlX runrr. 

Heo6xo,tlHMlilA J:IHBMerp nJiyJOKepa (HJIH BHY?PeHHHA J:IHBMerp QHnHH.llPa) M0'1tRO onpe.qemm. 

no 4>opMyne 

4FPy,11 

np11n1TJ 

rJ;1e F - nnollw:lh Harpeaarem.Holi IUIHThl, M2; Py,11 - J:1&BneHHe no Bceli noaepXHOCTH Harpua

rem.Holi IUIHThl, Mila; p 11 - J:18BneHHe pa6oireli )l(H,t!KOCTH B UHJIHH,1:ijle, Mila; n 1 - 11Hcno r naa
HhlX ~oa; T) - KilJI npecca, yiiHmaaJO~ Macey ero nOJ:IBIOitHblX 11acreA (crona, Ha

rpeaarem.HWX IIJIHr, nJiyJOKepa) H rpeHHe MellC.llY noaepXHocrwo nnymtepa H ynnomeHHeM 

rHJ:!PolllUDUl.tQ>a (Tl - npHHHMBJOr 0,9 ••• 0,92). 
BC110Morarem.RWe ~111 yCKopeHRoro XOJ:la HMeior ManlilA J:IHBMerp. Tpe6yert11 He-

8Ha11Hrem.H!illi pacxOJ;I pa6011eA lKH,llKOCTH AJlH HX H&nOnHeHHll H 61i1crporo no.Jn>eMa nnyJDKe

poB BMecre c no,llBHJl(lllilM cronoM. TBKHM o6paaoM, MOXC:RO yuem.imm. norpe6H}'IO npoH3llo

J;lmem.Hocn. rHJ;lpoHacocoa H yaemi'llH?b Koa4>4>HUHeH? HX nonesHoro HCl10Jib30BBHHJI. BC110Mo

rarem.m.re UHJIHHJlPlil H3l'OrlBJIHBBJOr raK xc:e, KaK H rn&BHlile, fum.iMH HnH caapH!ilMH. B1i1cora 

rnaaHWX H BCllOMorarem.HWC lllUDUl.tQ>OB SaBHCHT or rpe6yeMoro XOJ:I& nOJ:IBHXCHOrO crona. 

n n y H xc: e p 111 rHJ:IP&BnH'llecKHX npeccoa 061i111Ho HsroraanHBIIOr H3 ceporo 'l}'l'Yff&. IlllYff· 

xc:ep1i1, BOCllpHHHMlllOIUHe 8Ha11Hrem.m.re HsrH68JOIUHe MOMeH?lil, a TaKXCe nnyHllCep1i1 ~er

pOM MeHee 300 MM H31'0?8BnHB810r HS cranH. J]JUI YMeHl>llleHHll Kos4>4>HUHeH?a rpeHWI M9J:IY 

UHJillHJ:IPOM H ruiylDltepoM Ha BffY?PeHHeA noaepXHOC?H UHJillHJ:IPI ycr8H8BJIHB8!0? Hanpa· 

BJUUOllq'IO BrynKy HS 6pOHSlil. BrynKH MOXCHO J:lena?h H 6HMerannH'llec:KHMH, 11?0 CllHllCaeT HX 

croHMocrt. •. 3roro J:IOC?HraJOT H&HeceHHeM Ha cram.11}'.JO py6amKy cno11 6poHSlil roJI11U1Hoii 2,5 ••• 
4 MM. qyrYffH!ile ruiyJD1tep1i1 HHorJ;1a noKplilBBJOr naryHHoli py6amKoA. IIlnH4>YJOT noaepXHocm 

nnyJDKepoa no aceA HX J;1nHHe, a UHJillHJ:IPlil 111nH4>YJOr rom.Ko s sepXReH 11acrH Ha J;lnHHe 

200 •• , 300 MM, 

H&H6onee orsercrseHHoii 11acr1o10 rHJ:IPOUHJillHJ:IPa npH ero aKC11nyaraUHH llBJUlerc11 y 'n • 
n 0 r He RH e. OHO COC?OH? H3 OJ:IHOli HJlH HecKOm.KHX MaHXCer H 3aKnMlllBaercll B ClleuHllJihHlllA 

Kom.ueaoii nu MellC.llY 6oKODlilMH nosepXRoerllMH UHJIHH.Qpa H nnyHXCepa. Ilperurrcrsy11 npo

xoQeHIDO pP.6011eA :iKHJ:IKOCTH Mexc:J:IY creHKaMH nnymtepa H UHJIHHJlPB, ynnomeHHe Re 

J:IOnXCHO BlilSlilBaTh CHm.HOro H8HOC8 nosepXROCTeii, J:IOn:IKHO 6111Th Heiirp&m.HhlM K B03J:leHcrBHJO 

pa6011eA XCHJ:IKOCTH H croliKHM K reMneparypHlilM Kone68HHllM. J]nll H3l'OTOBneHHll MaHXCeT 

IIPHMeHlllOT KO:IKy BlilCOKOrO Ka11ecma, MacnOCTOiiKytO pesHffY, npopesHHeHHYJO TK8HI> ('11e4>ep, 

J:IOMecrHK), nnacrMaCCl>I, KanpoH, HeHnOH, nonHxnopBHHHn. MaHXCerHlile Kom.ua pa6orBJOT no 

npmuumy CaMOynnOTHeHHll. JICHJ:1Kocrt., npoXOJ:lll Ma.ti}' ynnorHlleMOli nosepXHocrt.IO H pa-

6o11eA (BH}'tp(,llffeA) 118CThIO MaHXCe?lil, npKo6peraer 6om.111yt0 CKOpOCTt., 11?0 npHBO,JIHT K pes

KOMY CHHXCeHIDO rHHJ:1P8BnH'llecK?ro J;l&BneHHll B 3830pe. IlOJ:I J:l&BneRHeM pa6o118ll 11aCTt. M&H· 

xc:er1i1 npHXCHMBetCll K ynnorH11ewoii nosepXHocm, 06eC11e11HB8ll repMetH'llHOCTt. rHJ:IPO~H· 

J:IP&. 

B HeKOrOplilX tny11811X MllHXteTaM J;l&erCJI TaKXCe npeJ:1Bapmem.Hlilli Harm c nOMOIUl>IO Ha-
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JKHMHOA BryJIJCH. 3n!M HCKJIIOQ&erCll ytetlK& JKH,QKocm qepes ynnOTHl!HJUI npH HH3KHX .tta

BJieHJUIX B fH.tlPOUHJ!HH.ttPe. 0,llHllKO 3aT.IU'HB&TI> MlllOKerHhle ynnOTHeHHll qpe3MepHO He cne

.ttYer, TllK KllK aro MOJKer npHBecTH K ysenmieHilJO CHJilal tpeHHll H 6&1CTpOMY H3HOCY MaHJICeThl H 

.ttaJKe nosepXHOCTH llJI)'JOKepa. CpoK cnyJK6hl MlllDKerHhlX ynnOTHeHHii BO MHOfOM 3aBHCHT OT 

BeJIHtDIJlht 313opa MeJK.ttY HanpasruooiqeA sryJJKoii H llJI)'JOKepoM, tiHCTOThl o6pa60TKH noBepx

HOCTH H rBep.ttocm nnywitepa, BH.tta pa6oqeft JKH.ttKOCTH, TeMnepaTypHhlX ycnoBHii pa60T&1 H T • .tt. 

YetaaoBJieao, tiTO H3Hoc MaHJKer npH pa60Te Ha wacne B l,S pua Memrile, 'leM npH pa6ote Ha 

3M}'m.c:HH, H B 2 pau MeHl>We, 'leM npH pa6ote HI TeXHH'lecKOH BO.tie. PeKOMeH.ttYerCll npH 

pa60Te fff.tlPOCHCTeMhl . HI TeXHH'lecKOA BO.tie .QJIJI YMeHl>WeHHff H3HOC& MaHJKer no.ttasan. no.tt 

M&HJKery c BHewHeii CTOpOHhl ynnOTHeHHll ryCT}'IO COlIH,tlOJIOB}'lO CM83KY. 

Ha npo.ttOnJKHTem.Hocn. cnyJK6&1 MaHJICer BJIHJllOT reMneparypHhle ycnosHR HX pa60Thl. · 

KoJK&Hhle M&HJKerbl tepRIOr sn&CTH'IHOCTi. npH reMIIeparype Bhlllle SO •c • .llnR norutxnopsHHH

JIOBhlX M&HJKer TeMneparypa r&KJKe .ttonJKHa 6hl?i> He Bhlllle SO •c, a npOTHBHOM cnyqae noHH

JK&erCll HX mep.ttocn. - M&TepHan •Teller". Macnoc:roiiKHe pe3HJW npHMeruuot npH rewnepary

pe .tto 80 •c, ynnOTHeHHll H3 npopesHHeJIHhlx xnoma:ro6yM8'KHhlX TK&Hei!: (qeq,ep, .ttOMeCTHK) 

pa60T11IOT npH rwneparype cpe,tlhl .tto 90 •c. OpHeHmposo'IHhle 3H&'leHHR tiHcna ynnoTHHTem.

HhlX MaHJICer B 38BHCHMOCTH OT .ttHaMerpa IIJI}'lDltepa H .tt&BJleHHff pa6oqei!: lKH.ttKOCTH npHBe

.tleHbl HHJKe. 

· llHBMetp IIJIYlDKep&, MM ••••• • • • • • ••••••••••• 100 ••• 280 300 ••• 710 7S0 ••• 1400 
qHcno MaHJKer npH pa6011w .ttasneHHH, Mila: 

10 •••••••••••••••••••••••••••••••• 3 

20 •••••••••••••••••••••••••••••••• 4 
30 •••••••••••••••••••••••••••••••• s 

4 
s 
6 

s 
6 

7 

YnnOTHRIOiqee yctpoACTBO, KpOMe M&HJKer, HMeer H&JICHMH}'IO BryJJKy, iPnaae11 H Kpe

nelKHhle BHHthl. H&JKHMH}'IO BryJIKy BhlIIOJIHRIOr H3 6pOH3hl. B BepXHeA 'l&CTH tPJI&Hlla yetaaa

BJIHBllIOT rpll3ec'l>eMHhle KOJil>l.18. PeKOMeH.ttYerCll npHMeium. pe3HHOBhle KOJil>l.11 Kpyrnoro ce

'leHHff. Kom.11a H3 BOAnOKa H q,etpa HCOOm.308111'1> He1.1enecoo6p&3HO, TllK K&K, xopowo CTHP&li 

rpl131> c ~epa, OHH B TO JKe_BpeMll 38,QepJKHBllIOT a6pa3HBHhle 'l&CTHllhl- Korophle YBeJIHtm

BllIOT H3HOC nosepXHOCTH nnyHJKepa. 

no .tt a H JK H hi A c Ton (no.ttBHJKH&R nonepetmHa) cnyJKHT .QJIJI nepe.ttatiH .tt&BJieHHR co 

CTOPOHhl IIJI)'JDRepOB H P&BHOMepHoro ero pacnpe.tteneHHR Ha npeccyeMhlii M&TepHan. .llnR 
OOCTOlUDIOfO no,!UlepJKjlHHll CTOJI& B CTpOfO ropH30HTaJil>HOM OOJIOJICeHHH ero CH&6:1KllIOT BepTH

KaJil>HhlMH HanpasruootUHMH. B MHorosr&JICHhlx npeccax HaH6onee tiaCTo npHMeruuoT csapHhle 

CTOJihl B BH.tte pe6pHCTOA Kopo6tiaTOA KOHCTpyKIIHH, BhlOOJIHeHHOii H3 CTaJil>HOrO JIHCTOBOro 

npoKaTa. B HeKOTOPhlX MO.ttenRX npeccoB CTOJI H3rOT&BJIHB&IOT JlHThlM. 

Cron BHHT&MH coeJIHlUllOT c IIJiylO!CepoM. B HeKOTOphlX cny'l&RX (a MHoronnyHJKepllhlx 

npeccax) OH MOJKer cso6o.ttHo neJKari. Ha wapoBhlx onopax nnyHJKepos. K sepXHei!: n0sepXJto

CTH CTona Kperu1r Harpesateni.H}'IO nJIHry npecca. MeJK.ttY nJIHToii H i:i-onoM npe.ttyCMorpeH ren

JIOH30nRl.1HoHHhlii CJIOii. 
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Puc. 73. CxeMbl pacnonOJtteHWI KaH1111oe e Hazpeeare.nbHWX nnurax npecca (a-e) 

I 
I 

H a r p e B a T e JI i. H 1>1 e n JI HT hI o6ecnetmBlllDT B rHJQJ&BJIH11ecKHX npeccax CKJieHJlllHHe 

¢>8HepHofi npocyKllHH DOA B03,lleliCTBHeM IlOBhIIlleHHOA TllMlleparyphI H AllBJleHHll. KoHcrpyK

THllHO H&rpeBll'leJlbHl>Ie IIJlH'1'hI npe,llCTaBJIHIOT co6oA MOCK.He MaccHBHl>!e CT&JlbHl>Ie JIHCThl c 

pacnOJIOJKeHHofi BH}'TPH HX CHCTeMOii: K8HaJIOB, no KOTOphIM WIPKYJlHPYeT TerIJIORocmem.. 

PacnOJIOJKeHHe KaHaJIOB MOJKeT 6bl'l'b nOCJie.llQBITeJlbHhIM HJlH napaJIJiellbRhIM (pHc. 73, a, 6). 

EcJIH HCilOJlb3}'lOT nJIHThI 6om.WHX p83Mep0B (AJIHHOA 6oJiee 2 M), peKOM~eTCll CMeIIIaHRoe 

Coe;r:iHHeHHe KaH8JloB (pHc. 73, e). STo Heo6xoAHMo ,llJlJI ycrp&Hemur 3RatnrreJlbRoro nepell8,lla 

TeMnepnyp Ha BXOAe H BhIXOAe napa B pe3ym.TaTe 6oJlbworo conpOTHBJiemur, BhI3BaHRoro 

OTHOCHTeJlbHO 6oJlbwoA AJIHHOH KaHaJIOB. B npOAOJlbllhle H nonepeqBhte KaH8JlhI AJISI C03A8JIHJI 

CHCTeMl>I 3Hr38r006pl3HhlX nyHH YCTllJWIJIHB810T cneQHaJlbHhie 38rJIYWKH H npo6KH, 06ecne'DI" 

B81011U1e nOCJie;r:iosarem.aoe (3Hrsaroo6pasHoe) ABHJKeRHe napa. Haor;r:ia BMeCTo Toro, ·11To6hI 

csepmm. npOAOJlbHl>Ie OTBepCTIUI Mell(Jzy nonepe<DlhIMH K8H8JlaMH, CilelUWibHOH ropem<oA 

npo:11tHr8lOT nePeMl>IllKH. Hapy:1KHl>Ie OTBepCTIUI K8H8JIOB 31):1eJlhIBlllDT npo6KaMH Ha rasosoA 

pesi.6e. llM Ha.tteJKHoro ynnOTReHHH s CoeJlHHeHHHX yCTaHaBJIHB810r Me;r:iHhte HJIH nopoRHTO

Bhie npOKJia.ttKH. IlpH Hep&BHOMepHOM Harpese nJIHT (npH 38COPeRHH KaHaJIOB) npo6KH OTBHH-

11HB810T H KaH8JlhI npo~810T. )lJUI YA8Jlemut HllKHIIH HCilOJlb3}'lOT cna61>!A pacmop COJillHOH 

KHCJIOThI H llteJIO'IH. 

Bee Coe;r:iHHemut CHCTeMl>I Harpesa H OXJIIJK;r:ieHHJI nJIHT npecca AOJDKHl>I 6hITb Hll,lleJIOlO 

YnJIOTReHl>I. B npOTHBHOM ~ae HeH36e:1KHht }'Te1IKH napa H BO,Qld, 1ITO npHBOAHT K noBl>IWe

muo BJI8JKHOCTH B03cyxa, ysnaJKHemno ¢>aHepHOH npCicyKllHH H CHHJKeHllJO ee KaqeCTBa. llJIJI 
ynnOTReHHH Coe;r:iHHeHHfi npHMeHJUOT nopoHHT, repMOCTOfiK}'IO pe3HHy, KOJKy, Ha6HBO'lHl>Ie 

M8TepH8JlhI, ac6eCT H ;r:ip. Oco6eHHo TlltllTeJlbHO ;r:ioJDKJIW 6h!Tb no;r:irOTOBJiellh! nOABHlKHhie napo

noABQAflllU!e rpyl51>1 MeJKAY KOJIJleKTOpaMH H nJIHT8MH npecca. 

KoJIJieKTop1>1, npHMeHHeMhie B rHJQJllBJIHqec:KHX MHOr03Tl:1KHhIX npeccax. H3rOT8BJIHB810T 

H3 Tpy6 6oJlbworo AH&Merpa. OHH npe,llHasH&QeHl>I ,llJlJI pasHoMepHoro pacnpe;r:ieneHHll noABQ

;r:iHMoro reMOHOCHreJlfl KO BCeM rpe1011tHM nJIHTaM npeeca. TennOHOCHrellb MOJKHO nOABOAH?b 

K8K B sepXHIOIO, TaK H B HWKHIOIO qacri. KOJleKTopa. 0AH8K0 npe,ttnOWHTeJieH nOABOA napa H 

oco6eHHo BO,Qld ,llJlJI OXJWK;r:ieHHH nJIHT B BepXHIOIO qacri. KOJIJielCTopa. 0TBO,IXHTCll Otp860T&B

WHfi rennoHOCHrem. H3 HHJKHeA qaCTH B1>IXO:r:1Horo KOMeKropa. TaKoe pacnoJIOJKeHHe noABO

~ H OTBOAflllUIX KOJIJieKTOPOB o6ecne'IHBaeT 6oJiee P8BHOMepllblii: Harpes H OXJlaJKAeHHe 
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BceX nmn: npecca, QT() oco6eHHO 38MerHO npH He6o.ru.WOM .llBBJleHHH oxn&licJlllO~eA BO,llhl. 

leoJIJieKTOphl H p8CI!pe.llemnem.Hhlii :rpy6onposo.11 Heo6XO.llHMO rua:rem.Ho rennOH30JIHpOB8'l'b. 

lll8pHHpHhle :rpy6onposo,llhl K rpeIOIIUfM ruuttBM noJI}"IHJIH H&H6o.ru.wee pacnpoc:rpBHe

HHe. OHH npOC'l'bI s H3rOTOBneHHH H 3Kcnny8TBUHH. Tenec:KolIH'lecKHA :rpy6onposo.11 s nnHTHhlX 

npec:cax npHMelUIIOT peiKe, tieM m8pHHpm.di, Rec:MO?Pll H8 otiem. sUCHoe ero npeHM~so: y 

KllJl(.110f0 nO.llB0.118 HJIH OTB0.118 HMeeTCll. TOJihKO 0.llHO ynnOTHeHHe, B TO BpeMll KSK y W8PHHJI" 

. noro HX :rpH. KpoMe roro, Tenec:KOIIH'lec:KHii :rpy6onposo.11 6onee KOMIIBKreH, tieM m8pHHpHhlli. 

IlpH'IHH8 Manora p8cnpOCTpBHeHHll renec:KOnH'lec:KHX :rpy6onposo.11os - BhlCOKBll CTOHMOC'l'b 

KBJIH6poB8JIJlhlX Rep:JtCaseio~ :rpy60K H HX .11e4>HUHT. KpoMe roro, renec:KOIIH'lec:KHe :rpy6o

nposo,llhl qyBCTBH:rem.Hhl K P83nm1Hb!M nepeKOCBM H HetO'IHOCT.RM MOHTB>K8, KOTOphle npHBO

.llllT K nonoMKaM :renec:Konos. 

KpoMe Ol'IHcaHHhlX no.11BHJKHhlX naponposo.11os, s rlf,IWBBJIH'lecKHX MHorosraxcHhlX npec:

cax npHMeHlllOT !8K'1Ce npope3HJ1eHHhle, 8pMHpoB8HHhle H tiewyAqa'l'ble WJUIHl'H - rH6KHe 

n8ponpOBO,llhl. Hec:Mo:rpll H8 TO, 'ITO y HHX OTcytCTB)'IOT no.11BHJKHhle yMOTHeHHll, HX npHM& 

IUDOT .llOBOJIJiHO Mano BCne,QCTBHe HX rpOM03.llKOCTH, Bhl3B8HHOA 60.ru.UIHMH .11onyCTHMhlMH pa

,ltH)'CBMH H3rH!58, .11eiiJHUHTHOCTH H BhlCOKOH CTOHMOCTH M&TepH&nOB ,llJill H3rOTOBneHHll wnBH· 

ros. IlpHMeHlll!Mhle B HBCTO~ee BPeMll Pe3HHOBhle wnBHrH 6hlcrpO H3HBWHB8IOTCll, CTBHO

BllTCll xpynKHMH H BhlXO.llllT H3 crpoll.' 

BaxcHb!M ycnOBHeM nonyqeHHll npo,tzyKUHH BhlCOKoro K8'1eCTB8 llBnlletCll He ro.ru.KO pas

HOMepRoe P&enpe.lleneHHe reM1Iep8ryphl no sc:eA nosepXHOCTH RBrpeBBTeJihHhlX n."lHr, HO H pas

ROMepHOC'l'b .llBBJleHHll. 3ro B nepsyio Otiepe,llh 38BHCHT or Eec:rKOCTH ruurr H fO'IHOCTH HX Mexa

HH'lec:KOA o6p860TKH. flf,IWBBJIH'lecKHe npec:Chl HMeIOT Harpesare.ru.Hhle IlJIHTbl COOTBeTCTB)'IO" 

~eA TOJIIIUUlhl H '1Cec:rKOCTH. TSK, ,llJill CKJieHBBHHll o6hJ1lHOii iiJBHephl Hcno.ru.3yior o6hl'IHO 

npec:Chl c nmn:BMH ro~oii 40 ••• 45 MM, :rpe6yeMoe .11asneHHe npeccoBBHHll l,8 ••• 3 Mil8; 

,llJill CKJieHBBHHll 68KenH3HPOBBHHOA iiJBHephl H .llPeBec:Hh!X tnOHC'lhlX nn8CTHKOB c nnHT8MH 

ronugmoii 60 ••• 65 MM :rpe6yeMoe .1tBBJJeHHe npeccosBHHll 4 ••• 16 MilL 

Omocmem.Hoe pacnonoEeHHe mna s npecce o6ecnetiHB8IOT CHC'leMhl no.11Bec:KH H Ha

!IpBBJJeHHll. H&H6onee npoc:roii cnoco6 no.11Bec:KH 38KJIKl'IBeTCll s roM, 'Ito K HenO.llBH)KHhlM tia

CTllM npecca npHKpenrumr ~Thi c seprHKaru.HhlMH npope3llMH. B npopesH BXO.llllf onopHhle 

n&.ru.1'1>1 {Kpollllit'eAHhl) nnHT. K8'1C.118ll nnHT8 HMeer 'lerhJPe na.ru.~a: no .1188 c KBXC.llOH cropOHhl. 

IlpH p830MKHY'l'b!X nnnrax npec:c81. r.e. s KpaiiHeM HWKHeM nono>KeHHH nnyJOKep8 H ?nHT, 

nam.Qbl Ol1Hp810tCll H8 .llHO npopeseA. IlpH no,lfbeMe ruutt n&.ru.1'1>1 nepeMeuwoTCll KBXC.llhlii s 

csoeA npopesH .110 noJD1oro CMhJKBHHll nmn:. ,llJuraa npopeseA coorsercrsyer MBKCHM&.ru.HOMY 

XO.llf nmn:. Pacnpoc:rp&HeR H .llPyrOA cnoco6 nO.llBec:KH ruutt: H8 ynophl B BM.lie rpe6eHOK HJIH 

necrHHU. IleCTHH1'hl nO.llBec:KH Moryr 6hl'l'b P83BePHY'l'bl B.llOJih iiJpoHTa nnHT HJIH nepneHJIHKy• 

nllpHhl eMy. B nepBOM cnyqae .tlJIHHB onopHhlX nam.~es Ha nmn:ax OKll3hlB&erCll MHHHM&.ru.HOH 

H 0.llHHBKOBOH ,llJill scex IlJDIT. 0.llHSKO npH 60.ru.woii 3TBXCHOCTH H He6o.ru.moM p83Mepe nmn: He 

scer.11a Y.llBMCll p83MectH'l'b necrl'!imhl s.110.ru. cl>poma IlJDIT. 3To ycnoERlleTCll =e H reM, ';!TO 

o6bl'IHo co cropoHhl no.11Bec:KH Heo6xo.11HM0 pacnonaran. H CHCTeMy no.11Bo.11a rennoHoCHTeJill. 

KpoMe roro, tBKoe pacnonoEeHHe no.11Bec:KH He. nossonller o6ec:ne'IH'l'b B3&HM038MeRlleMOC'l'b 
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ruun. PacnonollteJIHe onopllhlX nec:TllHU nepneimmcyrurpHo cl>poHTy Harpeeatem.Hhlx ruun BLI· 

31>188eT Heo6xO,tlHMOCTh YCT8H8BJDIB81'1> Y,1lJD!HeHHhle onopHhle U8llb1U>I, 'llrO B CBOIO oqepe,!11> 

tpe6yeT 3H8'Dm!JILHoro yBeJ!HtleHHJI HX ceqemui, oco6eHHo .JIJIH ruurr 60.m.IIIHX p83MepOB H 

60.m.woii MBCChl. Bo H36elitBHHe qpe3MepHoro y,1lJD!Hemul onopllhlX n8JibueB Wlll nmrr MHoro-

3TlllltHhlX npeccoB onopHhle necTJIHUJ>I YCTBH&BnHBBIOT B HecKOJil>KO PllJIOB (no BhlCOTe), qTO 

U03BOJIJleT YMeH!>lllHTI> ,1lJlHHy onopHhlX UBJibUeB • 

.IlJlJI npe,QompmiieHJUI CMeIIleHHR llJillT B ropH30HT8JibHOH nnOCKOCTH npHMeHlllOT CHCTe

MY IWIP8BJIJII0111HX. KoRcrpyKTHBHoe HcnonHeJme H&np8BJIJIIOll1HX p83Hoo6paaRo H 3BBHCHT OT 

KOHCTpyKUHH CTBHHHhl npecca. 

r H ,D; p 0 n pH B 0 n B npeccax JUlll CKJleHBBHHR cp&HepHoii npo.izyKUHH MOllteT 6:i.m. .llBYX 

nmos: HH,llHBH,Jzy8JibHblii HBCOCHhlii (6e38KKYMYJIJITOpHhlii) H rpynnosoii HBCOCHhlH (BKKYMY" 

JIJITOpHhlii). 

B KneCTBe HH,llHBH,Jzy8JlhHOro RBCOCROrO rH,D;ponpHBO,D;B cnyllt8T HBCOChl PaanHqHh!X 

KOHCTpyKUHH, p83JIH11810IUHt!CJI np~OM neiiCTBHft, npOH3BO,D;HTem.HOtn.IO H BemmtROJi 

npe,lleJll>ROfO ,D;BBneHHft H81'HeT8eMOii XtH,QKOCTH. Ilo npHHWffiY neiiCTBHft HBCOChl punenmoT RB 

nopWHeBhle (aKCUeHTpHKOBhle), pOT8llHOHRO-nnyHlltepHhle, pOTOpHhle (nonllC'rHhle, Wec:TePeH

Hhle) H BHHTOBhle. Som.WHHCTBO COBPeMeRHhlX npilccoB o6opynoBBHO H8COC8MH HH3Koro 

nuneHHft JUlll l5hlcrporo CMhlKllHHll nmrr H HacocaMH BLICOKoro nuneHHft JIJIH C03,D;8HHll pal5o

qero nuneHHft, Heo6xo,D;HMoro JIJIH o6ecneqeHHft BhlCOKOKaqecrseHRoro CKneHB8HHll. Bee yKa-

38HHJie H8COChl npe,D;HUH&qeHhl ,nn11 pa60Tbl Ha MHHepam.RoM Macne. TBK, pal5oqeft llt~ocn.10 

B npecce MOnenH n403§ llBnlleTCll MHHepam.Hoe Maeno BHHH Hil 403 (fOCT 16728-78). 

HacOChl HH3KOrO ,D;8BneHHft q&lqe Bcero npHMeHlllOTCll WeCTepeJUIOro, BHHTOBOro HnH 

nonaCTHoro THnOB, HSCOChl BhlCOKoro nuneJ1H11 - nopWHenoro HnH POT8llHOHHO-MyJDKepHoro 

nma. Hs WecrepeHHhlX H8COCOB 60.m.wee npHMeHeHHe HMelOT HBCOChl III npoH3BO,JUnem.Rocn.JO 

7 ••• 75 n/MHH. Ptmte npHMeHlllOTCll HBCOChl HIIIGI npoH3BO,llHTeJlbHocn.JO 16 ••• 120 n/MHH c 
pUBHB&eMbIM nuneHHeM 2 ••• 1 MIIL BHHTOBhle HBCOChl MOlKRO pacCMarpHBan. KaK p83Ho

BH,t1Hocn. WecrepeHHhlX, B KOTOph!X sy6qathle Koneca 38MeHeHhl cuenrunoUUIMHC!I BHRt8MH c 

o6p8THWMH pe3!.68MH. BHHTOBhle H8COChl 6ecwfMHhl H H&JielltHhl B pa6cne H o6ecne<Dm8IOT 

npOH3BO,D;HTeJll>HOCTh 380 ••• 1000 n/MHH npH npe,Qem.HOM nuneHHH pa6oqeii :IK~OCTH 

2,5 MIIL non&emhle HacOChl o6ecneqffB8iOT nuneHHe no 6,5 Mila, npoHSBO,D;HTem.HOCTh no 

200 n/MHH. K He,QOCT8TK8M non&emhlX H8COCOB cne,QyeT omecm HX qyBCTBHTem.HOcn. K nepe

rpy3K8M H rHnp8B111AecKHM ynapBM. 

Hs nopWHuwx HBH6onee pacnpocrpBHeHhl HBCOChl H-400, H-401 H H-403 npoHSsonmem.

Rocn.JO coOTBeTCTBeHHO 5, 18 H 36 n/MHH. OHH C03,D;8IOT BhlCoKoe (.u;o 30 Mila) ,nuneHHe. POTa

UHOHHO-nnyHlltepHhle H8COChl MOryr 6hln. c HeperynHpyeMOH H perynHpyeMoii npOH3BO,D;HTem.

HOCThlll. Hl!MeHeHHe npoHSBO.ninem.ROCTH Hacoca o6ecneonm8eTCll sa corer H3MeHeBHR aKcueH

TPHCHTeTa o6oiiMhl CTaropa OTHOCHTeJll>HO POTOPL IlpoMhllllJieHHocn.JO BhlUYCKBIOTCll POT8llHOH

RO-nnyHlltepHhle H8COChl npOH3BO,JUne.Jil>HOCThlO 50, 100, 200 H 400 n/MHR c pa6011HM nuneHHeM 

10 H 20 MIIL Ilo cpa&HeHHIO C H8COC8MH npyrHX THDOB POT8llHOHHO-nnyHlltepHhle HBCOChl 6onee 

qyBCTBHTeJlhHhl K neperpesy Macna, TBK KBK HMe!OT 60.qee BhlCOKHii Kn8CC TOWOCTH H3rOTO-

BneHHll pa6oqffX aneMeHTOB. 
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Hacocw HH3KOro H BhlCOKOro ,ll&BneJIHll 06hl'IHO BKJIIO'WOTCJI B pa6ory 0,llHOBpeMeHHO c 

noMOIIa>IO nyCKOBOH KBOIIKH. Pa60'l8R litHJiKOCTI> HarHeraercJI B rnasHhle H BCUOMorarem.m.te 

QHJIHB.tll>:W (ecnH OHH HMelOTCll) H 110,llHHMaer ruryJOKep:w, a BMecre c HHMH H 110,llBHX<HblA cron 

.llO 110JIHoro CMWKlllUUI Harpesnem.HWX rtJIHT npecca. Kor,11a ,11asneHHe B ~ax .llOCTHrHer 

aBAQeJIHll, COOTBercrB}'IO~ero ,ll&BneHHIO Hacoca HH3KOro ,ll&BnelDUI, 11ocne,QHHii &BTOMarHqe

CKH OTKJDO'QaerCll, a HaCOC BhlcoKoro ,118BneHH1111po,110JDKaer pa6oran. ,110 roro MOMeHTa, 110Ka He 

6y,11er ,110CTHrHyTO rpe6yeMoe ,11asneHHe CKJieHBlllUUI, nOCKom.Ky B npouecce CKJieHBlllUUI npo

HCXOJXHT ynpeccoBKa MarepHana, TO HeH36elttHo H 110CTelleJIHoe 1111,QeHHe ,Q8BneJDUI B ~

,llP8X. no:noMy c 110MOIIa>IO pene ,Q&BnelDUI, 'ycraHOBneJIHOro Ha ,11onycrHM:wfi: MHHHMYM CHH

llteHHll, llpOH3BO,llHTCll &BTOMllTH'QeCKoe BKJIIO'QeHHe Hacoca BhlCOKOro ,118BnelDUI H OH BOCCTa

HaBJIHBaer rpe6yeM:wfi: yposem.. B te'QeBHe scero 1XHKJI8 CKJieHBlllUUI raKu 11epHO,llH'QeCK8ll 

UO,llKa'IKa MOlltet llpOH3BO,llHn.Cll HeCKOJibKO. P83 B 38BHCHMOCTH or BeJIH11HHhl ynpeccoBKH 

fl>aHepHoA llpO.QYKUHH. 

H8COCHO-aKKyMyJUITOpllhlA rH,llpOllpHB0.11 llpHMeJUUOT ,llJlll rpymu.i 11peccos, qro 1103so

JU1er auWm. 06~ 'QHcnO HICOCOB H HX CyMMaPHYJO MOIJUIOCTI>, H8COCH0-8KKYMYmlTOpHhlH 

rH,llpOllpHBO,Q uenecoo6p83RO HCUOJD.30B8Th ?8IOKe B npeccax, IIpe,tlH83H8'QeHHWX ,llJlll MarepHa

lIOB c UOJWIIIellllOH ynpeccoBKoii (68Kem13HPOB8HHOH fl>aHephI, ,llPeBecllhlX cnOHCTblX nnacrH

ltOB) H rpe6}'10IUHX ,lllIHtem.HOii BhI,QeplKKH llpH 3Ha'llH'leJlhHOM y,11em.HOM ,ll&BneHHH, Jlrul 
no,11a'QH paooqeft lltHJiKOCTH B H8COCH0-8KKYMYJUITOpHWX llpHBO,llax npeccoB 06hl'IHO HCIIOJib3Y

IOT ropH30HT8JibHhle KPHBOlllHIIHO-IIJI}'JOKepHhle HICOChI, KOTOphie pa60T8IOT q~e BCero Ha BO,lle 

H BO,QHhDC 3MyJibCHHX. 

AKKyMyJUITOPhI cnylltar ,llJlll HaKOl1nelDUI Heo6xo,QHMoro KOnH'QecrB8 lltH,l'IKOCTH 11PH 

Ollpe,llM8HHOM ,118BneHHH, no Mepe H8,1106HOCTH pa6oq8JI lKH,llKOCTh 'Qepe3 ClleuH8JibH}'lO pac

llpe,llemrrem.H}'IO KOpo6Ky (,11HcrpH6yrop) no,11aercg H3 QHJIHB.tll>OB aKKYMYJUITOpa B UHJIHH,Qpbl 

npecca. :no 1103BOJUler 6wcrpo CMWKan. llnH'lhl npecca H 38TeM 110,11,11eplKHB8Tb 110CTOffHHoe pa

ooqee ,118BneHHe B te'QeHHe BCerO UHKna CKJieHBlllUUI. 0,llHaKO aKKfMYJUITOpbl - BecbMa rpo

M03,llKHe H MerannoeMKHe ycrpoitcma, ,llJlll ycraHOBKH KOTOphlX rpe6}'10TCll or,11em.m.1e 110Me

uieHHff, no llpHHl.llfIIY ,ileAC?BHff p83nH'Q8IOT rpy30Bhie. H IIHeBMOrH,llp&BnH'QecKHe aKKyMyM

'l'Opw, 

B 6onwmmcme cnyqaes rll,llpOllpHB0.11 MHorosrlllKHoro KneHJD>Horo npecca cnylKHT ,llJlll 

110JfJ.eMa - onyCKlllUUI 3arpy30'QHOA H m.irpy30'QHOH 3T8lKepOK, KOTOphIMH CHa6lKellhl Bee COB

PeMeHHhle JD1HHH CKJieHBlllOOI. 3T8lKepKH pa6or1110r Ha HH3KOM ,11asneHHH pa6oqefi lKH,llKOCTH. 

nposepKy cocroffHHff KneHn&Horo 11pecca H Kaqecrsa ero pa6orhI 

no6xo,11HM0 11poso,11Hn. He pelKe 1 p83a B te'QeHHe 12 Mee. npH sroM 11posepKe 110,11neJKar cne

,ll}'IOIUHe OCHOBHhle 06'&eKTW (Y3nl>I) H 11ap8Merp:W npecca: HllJDf'IHe 11epeKoca npecca (KonOHH, 

paM); COCTOffllHe Harpe&aTem.HhIX rtJIHT (H3HOC llnHT 110 Kp8JIM, ,11efl>eKrw 110BepXllOCTH, p8BH~ 

w:epHOCTI> Harpesa); HCllp&BHOCTI> rH,llp8BJDAeCKOH CHCTeMhI; COCTOJIHHe OKOnonpeccoBOH Mexa

HH38UHH (no,111oeMllhlX nnarfl>opM, 38rPY30'QHO-P83rPY30'IHlalX ycrpoficm, KOHBeAepOB H ,!IP.). 
ffaJIH'QHe 11epeKoca npecca KOHrponHpy10r c noMoiui.10 HH,llHKaropa qacosoro rHlla (fOCT 

577-68), 38KpenneHHoro Ha crofiKe co wramsoM, H Mer8JIJDlqeCKofi WTaHrH ,llnHHofi 900 • • • 
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Puc. 74. CXeMbl KOHT(IOllSI COCTMHUR KlleUJlbHOZO nj)ecca 

1400 MM. IlepeKOC npecc1 BblHBJUleTCB npH 3aMepe BeJIHllHHhl PICTlll!CeHHH KOnOHH HnH CTOeK 

PIM (B npecce PaMHOii KOHCTP}'Ktnlll) non ,lllBJieHHeM. BenH1D!Hy PICTHJKeHHSI H3MepHIOT no 

CXeMe HI pHC. 74, a. 
HH,llHKITOp 2 H WTIHl'Y 3 KpeMr K KOnoHHe 1 (HnH K croiiKe plMhl) c nOMO!qblO M&rHHT

HhlX CTOeK 4. Ilepe.11 np1moJKeHHeM .11asneHHH H3MepHTeJ!bHblii HIKOHeqHHK HH,QHKITOPI. 2 

ynHpllOT B BepXHHii ropeu WTIHl'H 3 H «!iHKCHPYJOT noK13aHHe HH,QHKITOPI KIK nepBOHl'llJib• 

m.Ui OTC'leT. Ilocne 3arpy3KH npecc1 «!i&HepllblMH npOKnll,ltKIMH (no O,IIJIHIKOBOMY 'IHtny B 

KllK,QhlA p16ovdi npoMeJKYTOK npecca) IUD!Tbl npecca CMh!KllOT H ,11110r nonHoe .11asneHHe. IlpH 

3TOM crpemca HH,llHKITOPI noKU!eT BenH'IHHY y,11nHHeHHH KonoHHhl (HnH plMbl), KOTOPYIO 

onpe,11enff!Or K:IK P13HOCTb MeJK.QY KOHe'IHblM H Hl'llJibHblM OTC'leTaMH. Ha6n10,11eHHH ,llJIH K8JK• 

.11oii xonoHHhl (plMbl) nosropSl!Or He MeHee 3 p13, .QnH p1cqeros npHllHMIJOT cpe.QHee 3Hl'leime 

H3 rpex. OTcqeThl npOH3BO,llffT c TO'IHOCTblO .110 0,01 MM. IlpH 3tOM B8lKHO cne,QHT&, .Uo6bl npH 

no,111>eMe ,QIBneHHH H3MepHTeJ!bHhlii HIKOHe'IHHK HH,QHKITOPI He CMetl.l&nCB no ropuy WTIHl'H. 

Y,llJIIUleHHe H3MeplUOT y KOnOHH B .llBYX B31HMHO nepneH,QHKylUlpHbIX BepTHK&nbHhlX ceqe

HHSIX B torucax A H B HnH A H C, 1 y plM - B ro'IKax A HnH B (pHc. 74, 6). BeJIH11HHY p1cr.RrH· 

BllOIIUIX HanpHJKeHHH onpe,11eruuor no «tiopMyne 

0 =A.Ell, 

r.11e 0 - plCT.IU"HBllOlllHe H&npH'1Cl!HHSI, Mil1; A - y,11nHHeHHe KOnoHH (HnH CTOeK PIM), MM; I -

paccTOHHHe MeJK.QY l.leHfPIMH .11epJKareneii, MM (peKOMeH.QYeTCB 1000 ••• 1500 MM); E - MO.QYJ!b 

ynpyrocm M1repHan1 KonoHH (HnH croeK pw), Mila (.llJUI cranH E = 215000 ••• 220000 Mila). 

Ilo BenH'IHHe pacr.RrHBllOll.IHX Hanp.1UKeHHii H nnoll.ll.llH nonepeqHoro ceqeHHH KonoHH 

(HnH CToeK PIM) onpe.QeJUllOT 0611.1yJO HI HHX Harpy3KY Q. Ilocne 3TOro no BenH1D!He BblCOKOrO 

,llUlneHHH B WfJIKH.tlPe npecc1 H nno11.11.QH nonepe'IHOro ce'leHHff nnyi<JKep1 Haxo.QHr 0611.1ee 

yCHnHe P, p13BHB&eMoe npeccoM. Onpe,11en1UOT K03«!i«!iHUHeHT none3Horo ,11eiicrs1ui npecc1 TJ = 
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= Q/P, KOTOpblii }"DITh!BaeT norepH 06lI.lerO YCHJIHSI Ha nom.eM nny10Kepa, nO,n&HJKJIOH rpa

Bepcbl H nnHT, npeo,11oneHHe cHn rpeHHR B HanpaBmUOl.lUIX rpaBepCbl H ):lpyrHe nOTepH. KillI 

npecca ,110SDKeH cOCT&BMTL 0,88 ••• 0,92. 

P83HOCTh MeJit.llY MaKCHM&JihHOH H MHHHM&JihHOH BenH'IHH&MH H&npft)KeHHH KaK B p83-

HblX Ce'leHHRX, TaK H B pa3HblX KOnOHHax (HJDI croiiKax paM) He ,llOSDKHa npeBhlWaTb 10 %. 
Ecmi P83HOCTb 6om.we 10 %, Heo6xo,llHMO TlI.larem.Ho npoBepHTh COCTOllHHe npecca: MOTHOCTb 

satft)KKH raeK KonoHH, napannem.HOCTb BepXHeii H HHlKHeii Tp&Bepc, BeptHK&JihHOCTb nnylDKe

poB rn&BHblX tnmHffAPOB. llocne ycrp&HeHHll npH'IHH nepeKoca BTOPH'IHO npoBeplllOT H&npll• 

llteHHft B KOnOHH&X (HJDI CTOiiKax p&M). 

CoCTOllHHe. Harpesareni.HblX nnHT KOH?ponHpYJOT c noMOlln>IO TOOl.lUIHOMepa (rOCT 11358-

74) H noBepxHOCTHOH repMonapbl TXK-843 crocr 6616-74). 83HOC nmir no Kp811M KOHrpOJDI· 

PYIOT 38MepoM TOOl.lUIHbl K8lK,llOH nnHTbl B,llOm. ee nepe,11Heii H 38,llHeH KpOMOK co CTOpOHbl 3a· 

rpy3KH H Bb1rPY3KH npecca. 3&Mephl npOH3BO,llllT Ha paccrOllHHH so H 150 MM OT KpOMKH B 

TO'IKax, OTCTOlll.lUIX ,11pyr OT ,11pyra Ha paccTOllHHH 250 MM. 3ra BenH'IHHa He ,llOSDKHa 6b1Tb 

6om.we 0,2 MM • 

.IleflleKTbl Ha DOBepxHOCTH OJIHT Onpe,llenRIOT npH CKneHBaHHH B KlllK,llOM pa60'leM npo

MelKytKe npecca no O,llHOMY JIHcry fllaHepbl TOOl.lUIHOH 4 ••• s MM 6es npHMeHeHHR npOKnll,llOK. 

llpH 3TOM peKOMeff.llYe?Cll HC001Jl.30BaTb wnoH c nOBblWeHHOH Bn&lKHOCTblO (IO ••• 12 %), 'ITO 

n03BOJDIT BblllBHTh HMeIOl.lUlecll ,11eflleKTbl Ha noBepXHOCTH nmiT B BH,lle 6onee OT'leTnHBblX 

Otne'laTKOB Ha noBepXHOCTH fllaHepbl. llnHTbl npecca He ,llOSDKHbl HMeTb ,11e4JeKTOB, CHHlKaIOlllHX 

copTHOCTb fllaHepbl. 

P&BHOMepHOCTb HarpeBa nnm npecca KOHTpomipyioT npHKn8,llbIB8HHeM K noBepXHOCTH 

K&lK,llOH DnHTbl noBepXHOCTHOH TepMonapbl (Ha PHC. 74, 6 noK838Hbl TO'IKH npHnOlKeHHft TepMO

nap). 0TKnoHeHHe reMnepaTypbl nnH? OT sH&'leHHii, peKoMeff.llYeMblX TeXHonorH'lecKHMH HH· 

crpyKl.liUIMH, ,llOSDKHO 6hITb He 6onee ±5 ·c. 

Rcnp&BHOCTb rH,llp&BnH'lecKOH CHCTeMbl npoBeplllOT BH3Y8JihHb1M OCMOTpOM. B npOMeJl(y• 

TKH npecca 3arpylK&IOT it>&HepHble npoKnll,llKH, nocne,llOB&TeJlbHO BKnlO'l&IOT CH8'1&n8 HH3KOe 

,ll&BneHHe, 3aTeM Bbl~OKOe. llo MaHOMerpy KOHrpOnHPYJOT CT86HnbHOCTb noMeplKllHHll BblCO

KOro ,ll&BneHHR. EcnH ,ll&BneHHe HenpepblBHO CHHlltaeTCll, TO 3TO CBH,lletem.crByet 0 npoca'IH· 

B&HHH pa6oqeii lKH,llKOCTH (Macna, 3MYJlbCHH) qepes ynnOTHeHHll nnyHlKepa B IUUIHH,llpe (MaH· 

lltete, Ha6HBKe) HJIH qepes coe,llHHeHHH B rpy6onp0Bo,11ax. Yte'IKa pa6011eii lKH,llKOCTH B03MOlK· 

Ha II qepes cnyCKHoii H npe,11oxpaHHTeni.Hblii Knan&Hbl. 06Hapy>KeHHble nponycKH pa6o'leii 

>KH,llKOCTH ,llOIDKHbl 6b1Tb ycrp&HeHbl. 

CocrORHHe OKcnonpec~OBOH MeX&HH381nnf npoBepHIOT BH3Y8JihHblM OCMOTPOM. llpH 3TOM 

npoBeplllOT Hcnp&BHOCTb no,Q'beMHOH nnaTfllOpMbl, sarpy3011Hb1X H pasrpy3011Hb1X ycrpOHCTB, 

sarpy30'IHb!X cronoB H KOHBeiiepoB. lln&BHOe ,llBIDKeHHe Bcex 3THX MeX8HH3MOB H ycrpOHCTB 

,llOn>KHO o6ecne'IHBaTh 11enOCTHOCTh wnoHa H coxpaHHOCTb naKeTOB. llpoBeplllOT COOTBeTCTBHe 

ypoBHeii sr&lKeii KneHJlbHOro npecca, 3arpy30'IHOro ycrpoiicrBa, 3arpy3o'IHoii 3T8lKepKH, p83-

rpy3o'IHoro ycrpoiicTBa, pasrpy3o'IHoii 3T8'1CepKH. 

Bee pesyni.raw KOH?ponR cocro11HHR KneHm.Horo npecca 11 oKononpeccoBoii MexaHHsa· 
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WOI Reo6XO,l:IHMO cl>HKCJIPOB81'1> B cntm11am.HOM lKypH811e H npHRHMan. Mepw no ycrpaHemuo 

HeHcnpaBHOCTeA. 

KoHTpOJlh Ka11ecrsa CKJJeHBllRHSI cl>aHepRoA npo.tl}'KIIHH o~ecmrurercit He pexce 1 pasa B 

tetieRHe 3 Mee. Kompomo no,111Iexcn cne.izyio1IU1e napaMerpw CKJJeHBIHIUI: ,llJIHteJihHOCTi. aa· 

rpy3KH naKeTOB B KJieHJlhRWii npecc; pelKHM CKJJeHBllRHSI; TO.JIU:PIH8 cl>aHepROA npo.tl}'KIIHH; 

peayrii.rarw copmpOBllRHll cl>aHepRoA npo.tl}'KIIHH; peaym.rarw cl>H3HKO-Mex8HH'llecKHX Hcnw· 

raHHA cl>aHepHoA npo.tl}'KllHH. 

KoHTpOJDO no,11Bepr810T naprmo B o6'heMe O.QHOA sanpeccoBKH cl>aHepHoA npO.tl}'KllHH 

,llaHROii, MapKH. B naprHH, no,llJielKaLqeii KOHTpOJIIO, CKJleHB8!0T rpH KOHTpOJIJ.RWX JIHCT8, ,IUlSI 

KOropwx Bee cnoH wnoHa no,11Bepr810T HCDWT8HHIO H8 co,11epxc8HHe B HHX BnarH. 06pasuw ,llJIR 

HcnwT8RHll Ha BnUCHOCTI> Bwpy68IOT H3 JIHCTOB umoHa, nom.syRci. cneuHBJlhHWM wa6noH~M. 

Bwpy6neRRWe Y'flacrKH wnOHB 3B.Qe11WB8IOT BCT8BK8MH. JlnR KORrpOJlhRWX JIHCTOB cl>aHepw 

onpe,11eruuor pacxo.11 KJieff HB 1 M2 noBepXHOCTH umOHB. KoHTpOJlhHWe JIHCTW cl>aHepw c yKB· 

38HHWMH nopff,llKOBWMH HOMepaMH pacnonar810r B cepe.QHHe COOTBeTCTB}'lOIIUIX naKeTOB. H 

sarpylKllOT B npecc B cne.ll}'IOIIU1e pa6011He npouexcyrKH: so sropoli csepxy, B cpe.QHHA, BO 

BTOpoli CHH3y. 

c noMOllU>IO CeKYHJIOMepa (fOCT 5072-79) KOHTpOJIHpyior npO,llOnlKHTeJlhHOCTI> 3arpy3KH 

naKerOB B npecc c MOMeHTB 3arpy3KH nepBOro naKera .110 MOMeHTB ,llOCTH)l(eHHR nonHoro pa60-

11ero .11uneHHS1 B npecce. 0.llHOBPeMeHHO npoBepmor 11Hcno e,llHHH'llRWX naKeros, sarpylKBeMhlX 

a KUCJIWA pa6o'llllii npoMelityroK npecca, a rBJ<)Ke cnoiiHocn. naKeros, cl>HKCHpyior reunepa· 

rypy DJIHT npecca Ha uoMeHr sarpysKH. 

KoHTpOJlh pexcHMa CKJJeHBBHiul CBO.QHrcR K cne.ll}'IOLQeMy. C ,nouo11U>10 creKruUIHhlX rep

MOMerpoB (fOCT 2823-73) HJIH repMorpalj>os cl>HKCHP}'IOT reMnepnypy DJIHT npecca B H&'llane, 

cepe.QHHe H KOHi.ie CKneHB8HHSI. c noMOllU>IO M8HOMerpa lj>HKCHpyior rH,llplBJIH'llecKoe ,llBBne

HHe B IUfJJHHJIPBX npecca B HB'll&ne, cepe,llHHe H KOHi.ie CKJieHB8RHll, c nOMOllU>IO CeKYHJIO

uepa - npo,11onxcHTeJlhHocn. CKJJeHB8HHSI cl>aHep.&1 ( 4>aHepHoA npo.tl}'KllHH): npo,11onJKHTeJlhHocn. 

BW,11eplKKH B npecce H npo,llOnlKHreJlhHOCrl> CHHlKeHHff A&BneHHH OT nonHoro pa6011ero ,110 HynR~ 

IlpH CHHl!CeHHH i:ieneHHff B i:IBB nepHOA& or,11eJlhHo 4>HKcepyior npoAOnlKHTeJlhHOCT'h KUCAoro 

nePHo,11a. EcnH CKJJ~BBHHe npoH3BO.QHrcR c oxnUCAeRHeM npOJIYKJ.U!H B npecce, ro or,11eJlhRO 

4>HKCHpyior npo,110nlKHTeJlhHOCrl> HIXOlKAeHWI cl>BHep.bl MelKAY ropR'IHMH DnHraMH npecca H 

OT,lleJlhHO npOAOnlKHTeJlhHOCTI> oxnBJ1t,11eHHff oner npecca. ~8KTH'llecKHA PelKHM CKJieHB8RHll 

ci>BHepHOH npo.tl}'KllHH cp8BHHBaloT c pelKHMOM, YCTBHOBneHH.blM ,11eAcrB}'l01.QeA reXHonorH· 

11eCKoii HHcrp}'KlnfeA. 

To.nnumy CKJJeeHHOA cl>BHepHOH npo.tl}'KllHH nposepmor C nOMOllU>IO ?O.JIU:PIHOMepa. nHcrw 

(IIJIHThl) AnHHoii AO 1525 MM sBMepR10r nocne roro, KaK OHH o6pea8H.bl c 11eT.&1pex cropoH, noce

pe,llHHe KlllKAOH cropOH.bl JIHCTB HI paCCTORHHH He MeHee 20 MM OT KpOMKH H c TO'llHOCTl>IO AO 

~.l MM. IlHCTW (DJIHTW) ,MHHOH 6onee 1525 MM H3Mepmor B wecre TO'llKIX: no i:IBB 38Mepa c 

KlllKAOH KPOMKH HB pacCTORHHH 1/3 OT TOPUOB JIHCTB H c KlllKAOro rop11a nocepeAHHe WHpHHhl 

necra no OJIHOMY s&Mepy. 

Peaym.r&Thl coprepOBBHHR cl>BHepW B o6'heMe O,llHOH sanpecCOBKH 8H8JIH3Hpyior H oueHH· 

B8IOT no HaJIH'llHIO Aeci>eKTOB, o6HapyllCeHHWX HS KllKAOM OTAeJlhHOM nHCTe. 
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Pesym.r1rw 4>H3HKO-Mex&JIH1lecKHX Hcra.rramd! 4>&Hepbl B COOTBeTCTBHH c .QeACTB}'IOIIUIMH 

rOCTIMIS aaamwrpyior H OQeHHllllOT npH onpe,llenemm cne.it}'IO~ noKu1reneA: 13JWKHOCTH, 

IJl>e,llen& npo'IHOCTH npH CKaJlhI!lllHHH no KJieeBOMy cnoJO, npe,llena npouOCTH npH pacrlllKeJDIH, 

~ npollHOCTH npH CTlrlAecKOM H3rH6e. Pesym.r1Tbl KOllTpOJUI Kl'QeCTBI CKJUIHB&HHSI 

4>aaepHoA npoAYKQHH Heo6XO.QHMO 4>HKCHPOB&n. B CIIeuHaJll>HOM XtypHane H fiPHHHMIT& Mepbl 

no IJl>e,llOTBP&I®RHJO o6p830BIBHft .Qetl>eKros. H&Hfionee xap&KrepHhle .lletl>eKtw CKJieHB&HHSI, 

npH11HHbi H Mepbl no HX ycrpamimuo npe,llCT&BJiell!>I B r16n. 23. 

23 • .ae¢eKTM CKJleueaHUSI ¢aHepHOU npooy1<1.1uu, npU'lUHl>I u Mep111 WC ycrpaHeHUSI 

IloJIHoe p1ccnoeHHe 

( or.QeneHHe ,Qpyr or 
,Qpyrl CMeXtlll>IX cnoes 

Mephl ycrp&HeHHSt 

Ilpe:ll(,Ilespwemroe orsepqe- IlposepH'Il> n1p&Merpb1 cymKH, H&He-

CeHH8 KJieH, Bbl,llepXtKH wnoHa c Ha
HeceHll!>IM KJieeM 

4>&HepHoii npo~) M&nb!A p1cxo.Q KJieH IlposepHTI> pacxo.Q KJieH 

/ 

PaccnoeHHe MeCTHoe 
(ny3hlpH) 
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Bb1COK8Jl Bn&XtHOCTI> WDOHI 
IlpHMeHeHHe KJieH 6e3 orsep
.QHTenH HnH c Manoii ero .Q03H· 
pOBKOH (wm K1p68MH.Qocl>op
M&m..QerHlP!hlX Knees) 
HH3K&H reMnep1ryp1 uarpes1-

· IlposepH'Il> sn&XtHocr11 lllIIOHI 

IlposepH'Il> .Q03ffPOB&HHe orsep.QHTeJlll 
s cocrase KJIM 

IlposepH'Il> TeMneparypy Harpes1rem.
Hhlx 1UIHT, ,llQBeCTH .QO peKOMeH.Qye-
MhlX 3Hl'leHHH 

Man&H ,llJIHTem.Hocn. CKJI~- IlposepHT& ,llJIHTeJD>HOer& CKJieHB1· 
HHll B npecce HWI, ,llOBecm .QO peKOMeH,llyeMblX 

3H&'leHHH 
HH3Koe Kl'QeCTBO KJieH (CMonw) B n16oparopHhlx ycnosHRx nposecrH 

Heo6xo,llHMble &HanH3bl KJieH (CMo

m.f H orsep,QHreJUI 
Kone6&HHS1 (nll,JleHHe) .Qasne- IlposepHT& cr16HJlhHOCT1> .118ll,JleHW1, 
HHll BO spewi: CKJieHBIHHff 

Bbictpoe CHHJKeHHe .ll&BneHH!I 

s npecce nocne 3asepw8HH!I 

BPeMeHH CKJieHB&HHSI 

ycrpaHHT& HeHcnp&BHOCTI> B rH,Qp&B

JIH'QecKOH CHCTeMe npecca 
y BeJIH'llll'b .QJIHrem.HOCTI> CHHXteHHff 

.Q&BneHHff .no peKoMeH,llyeMhlX 3H&'Qe
HHii 

HepasHoMepH&H sn&XtHocr& IlposepH'Il> sn&XtHOCTI> wnoH1, sep-
wnoHa (H&JIH1D1e noXtHoro H,npa HfTb HI nepecywKy 

s umoHe) 

HepasHoMepHoe H&HeceHHe · 

Knesi (CMOnbl) HI wnoH 

IlposepHT& pa6ory KneeH&HOCH~x 

ycrpoiicrs; wnoH c 6o.ni.wHM rocl>poM 

He HCnOJu.30B8Il> ,nn.11 H&HeceHH.11 HI 

Hero KJieH 



IlpO,QOJIJKeHHe 

IlpH11HHa 

' HcnoJlb30B&HHe wnoHa qaCTHQ- IlpoBepHTb ,QJIHTeJibHOCTb onep&UHA 
HO orBepJK,11eHHhIM KJieeM no 3arpy3Ke naxeroB B npecc, CMb!K&

moo OJIHT npecca H H&JioJKemoo ,1188-
JieHWI 

Cna6hlii yron JIHCTa 
(MHThl) lf>aHepHOH npo

.llYKLIHH 

C.llBHr JIHCTOB wnoHa npH 3arpy· AKKypamo npoH3Bo,QHn. onepa~ 
31Ce n&KetOB B npecc 
IlO,QChlX&HHe KpaeB JIHCTOB 

3arpy3KH n&KetOB B npecc 
He ,11onyCKan. no,11ChlxaHH.11 KJieR Ha 

WOOHa C HaHeceHHhIM KJieeM KpMX n&KetOB 
H3Hoc KpaeB OJIHT npecca 3&MeHHT& OJIHThl npecca 

Bwmuw Ha noBepx- HaJIH'IHe Ha noBepXHOCTH Harpe-011HCTHTb OJIHThl npecca or rp.113H H 
HOCTH JIHCTOB (OJIHT) it>a- BareJibHhlX nJIHr npecca TBep- Mycopa 
HepHOH npo.Il}'KIUUf ,llhlX qactHI.1, KYCOQKOB 

WOOHa, BhUI&BWHX CyQKQB 

H .!IP· 
IlpocaQHBaHHe KJie.R Ha H36hlTO'lHOe HaHeceHHe KJie.R 0TPe!'YJlHPOBan. H&HeceHHe KJieR 

HapylKHhle noBepXHO
cm JIHCTOB ( OJIHT) it>a
HepHoii npo,QyKin!H 

Ha BHyrpemme CJIOH wnoHa 
HH3KM B.1131COCTh KJie.R 

Hecta6HJlhHOe ,ll&BJieHHe npH 
CKJieHBmDm 

IloKopo6neHHocn. JIHC- . HapyweHHe npmu~ma cHM
roB lf>aHepHoii npo,QyK- MetpHH npH c6opKe naxeroB 
UHii Hep&BHOMepHu BJI&lKHocn. 

cnoeB wnoHa JIHUeBhlX H 060-
poTHhlX 

PasHOTOJIUUUUIOCTb JIH~~ Heo,QHH&KOBoe ,11&BneHHe no 

TOB ii>aHepHOH npo,QyK- OJIOUWlH CKJieHB&HH.11 
Hep&BHOMepHM romnHHa no 
OJIOUWlH JIHCTOB wnoHa 

Hep&BHO~epau BJiaJKHOCT~ no 
OJIOUWlH JIHCTOB wnoHa 
HepaBaoMepHhlii nporpes no 
OJIO~a,llH npH CKJieHBaHHH lf>a· 
HepHOH npoJzyKIUUf 

HaWOOH 
.Ilonommrem.ao Bhl,llepEan. JIHCThl 
C HH31COB.113KHM KJieeM 

Ilo.11.11ep)l(HBaTh ,QaBJieHHe noCTO.RH

HhlM 

Co6mo,118n. npmunm CHMMerpHH npH 
c6opKe naxeros 

Ilo.116HPan. aapylKHhle cnoH wnoaa 
C O,llHH&KOBOH BJI8)1(HOCThlO 

JbncBH,QHpOBaTh nepeKOC BepXHeii 
H HH)l(HeH rp&Bepc npecca 

Co6mo,118rh peEHMHhle ~e60BaHH.11 

npH~eHHH 

Co6mo,11an. peEHMHhle rpe60BaHH.11 
npH cywKe WOOH8 
IlpoBepHTb p&BHOMepHOCTb nporpe
Ba OJIHT npecca, s cnyqae aep&BHO
MepHoro nporpesa OJIHr npecca npo
'qlCTHrh naponpoBo,QSlllVle KaH&Jihl 
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U. llP .ABBJIA liB30llACHOI P ABOTY HA JIBllBB HAHBCEHllSI ICJIBSI -
CBOPICH DAKBTOB- BOJDIPBCCOBKH DAKBTOB -
CICJIBHBAHHSI •AHBPHOI llPOJIYICIUDL OXP .AHA TPYJIA llPB P .ABOTB 
C CIDlTB'l"MBCKH KJIBSIMB B CMOJIAMB 

IlpH p16cne HI KJieeHIJl()CSIUeM CTBHKe, c6opKe nBKeroa, npecce JIJill xono.llHOA no,JlTlpeC

COBKH naKeros, npecce JIJill rop1111ero CKJieHBllJIHft 4>BHepHoA npo,ll}'KIUIH Heo6xo,wwo CTporo 

co6mo,llU!t npunn1 reXHHKH 6esonBCHOCTH H cne,wm. 31 HcnpaBHOCThiO MeXllHH3MOB H orpl)K· 

AllO~ yCTpOiiCTB. 

'lacror1 sp&qeHHll 61p161HOB HI KJieeHaHO~eM CTBHKe .IIO.IDKHI 6h11'1t TIKOA, 'IT06bl 

KJieii BO spewi p160'l&I CTIHKI He p136pbl3l'HBlnCSI B CTOpOHbl. Co cropoHbl nO,Ill'DI wnOHI B 

ICJieeHIH~ CTIHOK 61p161Hbl ,?10.IDKHbl 6h11'1t orpUC.IleHhl TIK, 'IT06bl P}'KH CTIHO'DIHKI He 

npH6matanHCb MeHee 'leM HI 250 MM. OrpUC.IleHHe 6noKHpyior c nyCKoBblM yCTpoiiCTBOM. Jlrut 

Y.II06CTBI O'DICTKH ICJieeHIH~ 61p161HOB or CMOnbl H KneR K HHM H nOMOHf nO,IIBO.Ilff'l' 

BO.IIY H YCTplHBlllDT OTBO.II B orcroiiHHK. ~e nOMOHI H 61pa61HOB .IIOnyCKaerCH npH nonHoA 

OCTIHOBKe ICJieeHaH~ero CTIHK8. 'IHCTHTb 61p161Hbl Hy.lKHO TOJibKO co cropOHbl BblX0,?18 

wnoHa. KneeHaHOCllllUle CTIHKH H JIPyrHe Mex8HH3Mhl JIJill HIHeceHHll Klp68MH,Ii0- H 4>eHono

WOPM&nlt,Iiel'll,tllWX CMon H JIPyrHX cmrrerH11ecKHX KJieeB .IIOJDKHhl 6h11'1t ocH&qeHhl MeCTHhlMH 

O?COCIMll B03,IiYX8. KneeHaH~ CTIHOK H JIPyroe 3neJC:rpoo6opy,IiOBIHHe ,IIOJDKHbl 6b1Tb 

HIJleKHO 313eMJieHbl. Kareropwiec:KH 3anpeuulerCSI cnHBITlt CMOnbl, KJieH, JIPyrHe JCHMH11ecKH8 

Be!UeCTB&, a T8IOIC8 BO.IIY nocne Mblnft rapw, KJieeHIHOCRmerO CTIHKI, 61pa61HOB H no.Il,llOHa B 

peKH, osepa H JIPyrHe BO.IIOeMW. 

Ha rHJIPll!IJUAecKHX npeccax .IIJill xono.llHoA no,IIOpeccosKH naKeroB H rop2t1ero cKJieHBa

JUUI 4>BHepHoA npo,ll}'KIUIH oco6oe BHHMIHHe Y.IlerulerCSI 6eaonacHoA pa6ore rHJIPBBnH'lecKHx 

CHCTeM. Hacoc npecca CHl6'1C8!0T npe,IIOXp~eJI&Hl>IMH ICJI&nlHBMH, ycraHOBJleHlllolMH Ha ,?10-

nyCTllMoe .IIJill UHJIHBJIPI npecc1 .I11BneHHe. Ha llUIT8 (nym.re) ynpasneHHR ycraHUnHBlllDT 

MIHOMerp c KPICHOA np8.?1YfiP8,IIHTellbHOA qeproA Ha UH4>ep6nare, yK131>IB8!0~8H 38.IlaHHOe 

.I11BneHHe. fHJIPllBlDl'lecKHe H rpy3oswe aKKyMynmopw H Hacocw K HHM orpl)K,IlllOT no sct!My 

iit!pD.erpy MerannH'lec:KHMH orp8'1C,IieHHRMH BWCOroA iie MeHee 1 M; ~enecoo6p13Ho ycraHu

nHBan. HX B OT,Ii8JI&HOM noM~eHHH. D1popacnpe,?1enHTeJI&Hble KonoHKH, I TIK'1C8 rH6KHe, 

wapHMpHhle H. · renec:KonHtlecKHe n1ponposo.I11>1 npecc1 o6HOCHT cnnoWHl>IMH orpl)K,IleHHRMH, 

nonHOCTltlO 38KPl>IBllO~ HX no Wi!pHH8 H Bl>ICOTe. DpH CMeHe cam.HHKOBOA H16HBIOi HnH 

MIH'1Cer rHJIPll!IJUAecKHX UHnHHJIPOB npecc1 HnH myMyrurropa Heo6xo;t1HM0 8KKyMyrutrop 

p13pR,IiHTb (onyCTHTlt rpys B HiDKHee nono'1CeHHe), BeJmlllb Ha nO,IIBO~eii nHHHH OT BKKyMy

rutrOpHOA YCTIHOBKH HnH H8COCOB K UHnHH.IIPY npecca ,IIOJDKeH 6h11'1t nJIOTHO 38Kpwr. DO,IiBH'1C• 

Hhl& 'llCTH npecca (nnHTl>I, no,?1BH.lKHIR rpasepca) B BepXHeM nono'1CeHHH .IIOJDKHbl 4>HKCHpo

BtTltCR 'lerl:olpltMJI ocroibtaMH O.tlJIHIKOBOA ,IiJIHHl.i, Hl,llelltHO. 31KpenneHHltlMH B CTporo sep

THK&nltHOM nono'1CeHHH. PeuoHTHble pa6orw Ha rHJIPll!IJUAecKHX npeccax M0'1CHO npOH3BO.IIHTlt 

roJI&KO npH saKpwrwx H He nponyCKllO~ nap aeHTHruu:. Harpesarem.Hble lll!Hrw .IIOIDKHhl 

61>IT1t OXJll)K.lleHl>I. 

222 



Bee 06opy,nos1U1He, sxo~ee s JJHHHJO HBHeceHHll KJiesi Ha wnoH, c6opKH naKeros, xo

noAHoii no,nnpeccosKH H cKneMBaHHll IPBHepHoii npo.tzy1Cin1H, 3nmctpoWKaiPhl, nym.m ynpa· 

sneHHR H ,npyroe 3neKrpoo6opy.nos&HHe, ,noJDKHhl 6h!Tb H&.tleJKHo 383eMJieHbl. Jirui npe.nynpeJ1C· 

,neHHR HBXOJVIUUOCCR B6Jlll3H o6opy.nosaHHR JU1HHH mo.neii o nyCKe o6opy,nosaHHR y11acroK 

CKJI8HB8HHll Heo6XOAHMO OCHaCTHTb 3IPIPeKTHBHOH 3ByKOBOH H CBeTOBOH CHrHllJIH3auHeii. K 

o6cnyJKHB8HHIO H pa6ore ea rH,npaBJIH11ecKHX npeccax .nonyCK8IOTCR ron&KO pa6011He, npowe.n· 

urae cnetman&Hoe o6yqeHHe (reXMHHHMYM) H H3y'IHBwHe ycrpoiicrso npecca, npasHna ero 

3KcnnyaramiH H 6eaonacHoii pa60Tbl. 

OxpaHe rpy,na npH pa6ore c CHHTeTH'lecKHMH CMOn8MH H KneRMH AOJDKHO y,nenRT&CR 

6on&woe BHHM8HHe. TOKCH'IHOCTb ~'leCKHX CMon o6ycnosneHa HaJIH'IHeM B HHX B CB0-

60,nHOM COCTORHHH Bpe,nHblX BellleCTB: tl>eHona H tl>opMan&AerH,na. IlpH nona,naHHH Ha KO)l(y 

tl>eHon Bhl3h!BaeT OllCOrH, OK83blBaer P83AP8llC810tqee AeHCTBHe Ha CJIM3HCTble o6ono'IKH. IlpH 

B.QhlXaHHH napes tl>eeona ea6mo.naerCR paa,npallCeHHe ,tlblxarem.HbIX nyreii, paccrpoiicrso nH· 

xqesapeHHR, o6xqaR H Mh1We'IH8ll cna6ocr&. ~opwam.,nerH,Q OK83hlBaer P83APP810xqee .neiicr

BHe Ha cnH3HCTble o6ono'IKH Hoca, rnaa, sepXHHx .Qhlxaren&Hhlx nyreii, Bhl3h!Baer .nepMaTHr, 

OK83hlBaer 06xqeroKCH11Hoe H anneprH11eCKoe .neiiCTBHe Ha opr8HH3M 11enoseKa. qro6hl CHH3HTb 

B03AeHCTBHe TOKCH'IHbIX BellleCTB RB opf8HH3M 11enOBeKa, IlOMellleHHR 1.1exoB, r.ne npHMeJUUOT 

CHHTeIH'lecKHe CMOJIW H KJieH, o6opyA}'IOT o6xqeo6MeHHOH BeHTHnRtmeii (npHTO'IHOH H BhlTRllC· 

Hoii}. OrcOCbl AJlll BbITRJKKH B03.nyxa, 3&rpll3HeHHoro TOKCH'IHhlMH BellleCTB8MH, AOJDKHhl 6b1Tb 

atl>tl>eKTHBHhlMH, KJieeHOClULIHii CTBHOK H KneHn&Hhlii npecc AOJDKHhl 6b1Tb o6opy,nOB8Hbl MecT

HOii BeHTHnlltmeH (BbITR)l(HhlMHH 30HT8MH). Co.nepllC&HHe B npOH3BOACTBeHHblx IlOMellleHHllX 

tl>eHona He AOJDKHO npeBhlWar& 0,3 Mr/M3, tl>opManb,nerH,Qa ~ 0,5 Mr/a.t:3. Bee pa60TaI011.1He c 

CHHTeTH'leCKHMH CMOn8MH H KJieRMH AOJDKHhl HMeTb cneuo.nexcny H HHAHBH,Qy8JlbHble cpe,ncrsa 

3axqHTbl. Pa6011HM AOn)l(HO Bhl,naBaTbCR 6ecnnareoe .nononHHrem.Hoe IJHT&HHe (MonoKo). KoH· 

rponHpyer co,neplK&HHe TOKCH'IHhlX BellleCTB B B03.nyxe npoH3BOllCTJleHllhIX IlOMellleHHH caHH· 

rapH8ll cnylK6a npe.nnpHRTHR COBMeCTHO c MeCTHbIMH opraHaMH 3,np8BOOXp8HeHHR. 

9. OliPE3KA ttAHEPHOii IlPOJIYKllHH 

9.1. PBDMY IDIJIEHIUI; JDIHEiHL1E H >TilOBlilE 
RAP AMBTPH ICP>TJIWC IIllJI 

Jlm1 npH,QaHHR CKJieeHHOH tl>&HepHOH npOAYKin1H 38A8HHhIX p83MepOB no ,nnHHe H WHpHHe 

H reoMerpH'leCKOH tl>opMbl npOH3BOAHTCR onep11UH11 o6pe3KH nHCTOB (nnHr}. B 6om.WHHcrse 

cny11aes o6peaKa ocyxqecrBnHeTCll MeTOAOM nHneHHR Ha tl>opMaTH0-06pe3HhlX CT8HKIX c npH· 

weHeHHeM B Ka11ecrse peEyxqero HHcrpyMeera Kpyrm.ix nHn (fOCT 980-80). B nocne,nHee 

BPeMll CTBJDI npHMeHllTb nHnbI AHCKOBble c rsep.nocnnasHbIMH IIJI8CTHllK8MH (fOCT 9769-79E}. 

IlpOH3BO,nHTenbHOCTb H Ka11ecrso nHneHHll B nepsyt0 OQepe.nb 38BHCRT OT CKOpOCTH pesa

HHR H CKOPOCTH no,na'IH MarepHana, 8 T8Kl1Ce OT npaBHnbHOCTH Bhl6paHHhlX nHHeiiHhlX H yrno

BhlX napwerpoB Pe31.18 (nHnbI), Ka'lecrBa ero no.nroroBKH H saro'IKH. 
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CKopoeti. pe:uuuui npH o6pe3Ke ct>&Hep1>1, ct>&HepHl>lx nJIHT, o6pe3Ke H npJ!Pe3Ke rHyro- H 

nJIOCKOKJieeHb!X 38rOIOBOK peKOMeHJzyeTCll 55 ••• 65 M/c, npH o6pe3Ke 6aKeJIH3HPOB8HHOH 

cl>&Hepbl H .npesecHblx CJIOHCTl>IX nnacrHKOB 65 ••• 75 M/c. ~llKTHllecKyio cKopocri. pe38HHll pac

C'IHTblBlllOT no ct>opMyne 

v = nDn/(1000 • 60), 

r.ne D - ,nHaMerp nHni.Horo ,nHCKa, MM; n - qacrora spameHHll nHni.Horo sana, MHH-1 ~ 

CKopocri. no,nallH MarepHana raKJKe 3aBHCHT OT BH.na MarepHana, cnoco6a no,na'IH (pyqH8JI, 

MeX&HHQecK8JI), TO~ o6pe3aeMOH naqKH JIHCTOB ct>&Hep1>1 HJIH TOJlllUIHbl cl>&HepHOH nJIHThl. 

IlpH PY'IHOH no,naqe TO~Oii 100 ••• 150 MM naQKH ct>&Hepbl Ha nO.llBHlKHOH KaperKe peKO

MeHJzyeM8JI cKopocri. no,nallH 4 ••• 5 M/MHH, Ha CT&HKax c MexaHHllecKoii no,naqeii naQKH ron

tqHHOii 60 ••• 90 MM - 4 ••• 15 M/MHH, npH no,naqe no O,nHOMY JIHCTY c nOMOUU>IO uemioro KOH· 

seiiepa CKopocri. no,nallH MO)l(et 6LITb yseJIHqeHa .no 25 ••• 30 M/MHH. 

KpoMe TOro, OlleHb BllJICHO npaBHJlbHO BbllipaTb COOTHOWeHHe CKOpoeteii pe38HHll H no

,naQH. OHO 3aBHCHT OT B03MO)l(H0H 3arpy3KH HHcrpyMeHTa H Tpe6yeMoii QHCTOTbl o6pa60TKH. 

TaK, y KpyrJIOnHJ!bHblX CT&HKOB CKOpocri. no,nallH 38BHCHT OT MllKCHMaJibHOH (npH Hll,Qllexta· 

llteM KBllecTBe nponHna) no,nallH Ha O.llHH sy6 llHJlbl. B csoio oqepe.ni., no,naqa Ha OJIHH sy6 o6y· 

cnoBJieHa npowOCTb!O H ct>opMoii sy6a, p83MepoM sna,nHHhl Mext.nY 3y6&.RMH H ,nonyCTHMhlM yn· 
JIOTHeHHeM OnHJIOK BO Bn8,nHHe. llJlll 3THX CT&HKOB ( TllK )l(e, Kiili'. .llJlll JleHTOQHOnHJlblWX CT&H· 

KOB H necomun.Hl>lx paM) .nonyCTHM8JI BeJIH'lHHa no,na'QH Ha OJIHH sy6 MO)l(er 61>1n. onpe.neneHa 

no ct>opMyne 

Uz= Ut/(v60), 

r.ne u - CKOpOCTb no.nallH, M/MHH; t- war sy6a nHJlbl, MM; v - CKOpOCTb pes&HHll, M/c. 

TaK, .llJlll Kpyrno!IHJlbHl>IX CTBHKOB no,naqa Ha O,llHH syli MO)l(et 61>1n. .no 0,8 s, .llJlll JleHTOQ· 

HOnHJlbHblX .no 0, 7 s, r.ne s - TOJlllUIH8 nonoTHa nHJlbl, MM. llani.Heiiwee YBeJIHQeHHe no,na'QH 

MOlKer npHBecTH K CHH)l(eHHIO ~aQecTB8 o6pa6oTKH H nonoMKe sy6&eB nHJlbl. l!Jlll nonyqeHHll 

xopowero K&QecTBa o6pa6orKH cne.nyer yseJIHQHTb cKopocri. pes&HHH, r.e. yseJIH'QHTb qacrory 

spameHHll nHJibHOro sana, HO 3TO He Bcer.na B03M0)1(H0 no KOHCTPYKTHBHl>IM H 3KcnnyaTauHOH· 

Hb!M npH'QHHaM. IlosToMy npH o6pe3Ke, HanpHMep, JIHCTOB H nnHT .npesecHoro cnoHCToro nnac

THKa Ha KpyrnonHJlbHOM CT&HKe BeJIHQHHa no,nallH Ha 0,nHH sy6 He .llOJl)l(Ha 6b1Tb 6oni.we 0,1 • ; • 

0,15 MM. EoJlbwHe 3H81leHHll Moryr npHBeCTH K nonoMKe sy6i.es HJIH neperpesy nHJlbl. llJlll 
o6pa6otKH T8KHX MaTepHanOB c Bl>ICOKHMH TBep,noCTblO H ilJIOTHOCTblO CTaJIH npHMeHllTb IIHJ!bl c 

HanaHKaMH TBep.nocnnaBHblX nnaCTHHOK. 

3Ha'leHHll .llHaMetpa nHn .llJ!ll o6pe3KH ct>&Hep1>1 H cl>BHepHl>IX nJIHT peKOMeH.nyJOTCll 350 ••• 
650 MM, .llJlll 06pe3KH fiaKeJIH3HPOB8HHOH ct>&Hepbl H .npeBecHl>IX CJIOHCTl>IX nnaCTHKOB, o6pesKH 

H npHpe3KH rHytO· H nnoCKOKJieeHblX 38r0TOBOK H3 wnoHa - 350 ••• 450 MM. IIHJ!bl H 3Ha11eHile 

nHHeHHhlX H yrnOBl:dX napaMeTpOB npH o6pe3Ke ct>&Hep1>1, ct>&Hep!WX nnHT nOK838Hl:d Ha PHC. 18. 

IlpH o6pe3Ke H npHpe3Ke JIHCTOB (nJIHT) .npeBecHoro CJIOHCToro nnaCTHKa reoMetpHll 

sy6i.es nHJI HecKoni.Ko orJIH'laetCll: nepe,nHHii yron 15 ••• 20°, 38,nHHii yron 10°, yron sarotaqi 
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60 ••• 6S0 • ECJIH nepe,QHHe KPOMKH sy61 nepepesmr sonoKH1 APeBeCHHW, Heo6xo.QHMo llLIIIon

mm. KOCYJO s1rotDCy ay6i.es. Yron KocoA aato11KH IS", mar ay6i.es IS ••• I7 MM. Oco6eHHOCT1>10 

o6peaKH APeBecm.DC cnoHcn.cc: nnacrHKos .IUIJllletCJI ro, llfO AJlll 6ommeA ycroiRHBocnl DHm

Horo .QHCKI cne,qyet D0Jllt30Blrl>Cll aUt~ maA6auH mun.Horo san1 }'BeJIHlleHHoro .QH1-

werp1 (Jio 0, 7S .QHIMetpl mun.Horo .QHCKI). Heo6xo.QHMo, 11ro6hl npH pacnHnosKe ay6i..R nHnhl 

m.oco.QHJIH H3 npolDIJl4 HI MHHHMani.H}'JO BeJIH1lHHY. To~1 nonorH1 KpyrnoA nHnhl no 

fQCT 980-90 peKOMeHJIYeTC.R 6fumu, QeM DpH o6pesKe WBHephl (3,S , • , 4,0 MM). 

llHIMerp ,QHCKOBhlX nHJI c rsep.11ocnnasBh!MH MICTHHKllMH no rOCT 9769-79E ,QJI.R 

o6pesKH (np11pe3KH) APeBeCHh!X cnoHC!h!X nnacrHKos 3SO ••• 400 MM• PeitOMeHJ(}'eMhle MIPKH 

rsep.11oro cnnas1 - BK6 H BKIS. 

9.2. .OPM.AnlO-OliPB3HlilB CTAHICB_, RX YCTPOICIBO, 
lll'llHIUlll JIEICTBU 

~OPMlrH0-06pe3Hhle cr&HKH, DpHMeH.ReMhle ,JIJIH o6pe3KH (npHPeaKH) 4>BHepHOH npoJl}'K

UHHiMOlKHO paa.11emm. no QHcny mm IJI o,QHo-, .llBYX-, rpex- H 1,1erh!Pexmun.Hhlej no cnoco6y 

no.111QH M1repHan1 HI crBHKH c p}"UloA HJ1H Mex1J1H1,1ecKoi no.1111,1eA, c no.11neA HI KapetKe HJ1H 

HI KOBBeAepHh!X Uen.RX. 06pe3KI M0'1Cet npOH3BO,JIH!bC.R nl'llKllMH HJIH no OAHOMY 1Dl:cry. 

Dpe,Jl[IO'll!Hrenl>HO HCDOnl>30BBHHe .llBYX- H t,1ethlpexmun.Hh!X cramcos, !IK K8K OHH 6onee 

npOH3BO,QHrelll>Jlhl. B orlNecrBeHHOA 4>BHepHoA npoMhllllneHHOCrH Hcnomayior cr&HKH u•s. 
ll~I90, ll~A-I60, I T8Kl1Ce HMnOpTHhle ii>HHCKOA ii>HPMhl •payYe• HAP· 

Tex11u~eC1C11R xapaicrepucrwca ¢opMamo-o6pe3HWX craHKOB 

u~s U~l90 FS-1 FS-2-96 ll~A-160 

'hlcno mm, mr. • ............. 2 2 2 4 
,llHllMetp nffm.i, MM •• , •••••• , • sso 400 3SO 3SO 400 
'lacrora sp~emlll mun.Horo sana, 

-1 
MHH • • • • • • • • • .... • • .. • • • • 25IO 2900 2840 2840 2910 
CKop(,cn, no.ila'DI uirepHana, · 

M/MHH • • • • • • • • • • • • • • • • • • • • 7,S; IO;I2,S IO ••• SO 9 ••• 30 9 ... 30 s ... 28 
MBKCHMaJll>Hhle paaMepw o6peaae-
woA na11KH, MM: 

,Jl1Dl:H8 •••••••••••••••• 1600 1900 1750 2500 1600 
WHPHBB ••••••••••••••• 1600 I900 1750 I6SO 1600 
TO.JIIqHJIB , , , , , • , , , , • • • • 120 so so so so 

'hlcno 3neKrpO.J1BHr&reneA, mr •••• 2 3 3 3 6 
06UWI ycrBHOBneHHl.R MO~OCTI>, 
KBr ...................... 13,8 8,0 11,0 11,0 43,8 
fa6&pHTHhle paaMepli)MM: 

·sno 4230 3730 3SOO 8SOO ,Jl1Dl:HI • .. • • • • • • • .... • • 
WHPHBI, •• , •• ,,., •• ,,. 2800 3700 3720 4SOO 8100 
swcor1 ............... 1200 lSlS 1345 1345 1750 

Macca,Kr .................. 3IOO 4250 2800 3500 16 900 
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TexHu'leCKIUI xapaicrepucruKa MHOZOnUJll>HOZO CTOHKO II~TM 
c npozpaMMHWM ynpaS11eHueM OJISI npupe3Ku 60111>wegiopMarHoil giaHep1>1 

PasMephl o6pa6al'hlllaeMoro MarepHana (MaKCHMam.Hhle), MM. • • • • • • • • • • • • 3700xl8SOx40 
'llHcno mtllhllhlX cyrmoproB, wr. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1/10 
JlH&Merp IIHJlhl, MM • , , ••• , , •••• , , ••• , •••••••• , •• , •• , • , , , , •• , , 400/320 
'!acrora BpaiqeHHll IIHJlhHhlX B&nOB, MHH-1 • • • • • • • • • • • • • • • • • • • • • • • • • 2880/3660 
MollUlocn. 3neKtpO~HrareneA, KBr • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7,S/4,0 
06UUlll ycraHosneHHllJI MOllUIOCTb, KBr • • • • • • • • • • • • • • • • • • • • • • • • • • • • S4,3 
lloneHHe B IDfeBMOCerH, Mila • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 ,S 
PacxoJl Boony~a, M3/ri • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 9 
CKopocn., M/MJfH: 

pa6oriero XOJlll ••••••••••••••••••••••••••• u • • • • • • • • • • • • 12 
xonocroro XOJlll • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 19 
~WKeHHe cyrmopra I!pOJlOSU.HOH IIHJlhl - pa6oriHH XOJl • • • • • • • • • • • • 14; 21 
ro J1Ce xonoc:oii XOJl • • • • • • • •• , • • • • • • • • • • • • • • • • • • • • • • • • • • • 21 
~eHHe KapencH IIPH pa6orieM XOJle (38MeJlJ!eHHOM XOJle) • • • • • • • • • s •.. 6 

(O,S ••• 0,6) 
TO :ate npH xonOCTOM XOJle • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 10 ••• 12 

'llHcno OJlHOBPeMeHHo 3IUUIB8eMhlX npOJlOSU.Hhlx pe30B, wr. • • • • • • • • • • • • •• · 7 
DpoH3BOJlHTeJD>Hocn. craHKa, M3/ri • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Jio 8 
fa6apHTHhte paaMephl craHKa, MM: 

JlJIHHa. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 9100 
lllHpHHa • • • • • • • • • • • • • • • • • • , ••••• ~ •• , • • • • • • • • • • • • • • • • • S200 
BhlCOTa •• • •••••• , • • • • • • • • • • • •••• , • • • • • • • • • • • • • • • • • • • • 2900 

n pH Meri a H He. B tn1cnHTeJie - JlJlll npOJlOlD>HhlX DHn, B aH&MeHarene - JlJlll nonepe'IHhlX. 

HOBllR 1IHHHff JlJUI o6peaKH 6om.we$opMa1'HOH 4>8Hephl, COCTOHT HS ~yx yqacrKOB: Il~O 
2704 H n~o 270S, npeJlHasHarieHHhlx JlJlll o6peaKH narie1<: c ~yx npcmmononoJICHhlx cropo11.. B 

COCTIB JUIHHH BXOJlllT: Mex8HH3M ,JtJlll DepeJlll'flH nariKH c nepBoro o6peaHoro CT8HKI Ha BTOpoH 

o6peaHOH CT8HOKj MeXBHH3M ,JtJlll CWITHH co BTOporo CT8HKa o6pea8HHhlX c qen.ipex cropoH 

narieK; MeX8HH3Mhl JlJUI Bhij)aBHHBllHHll narieK Ha o6oHX craHK&X; HaKomae.ru. o6pea8HllhlX 

narieK, cocro~ H3 Hano.ru.Horo po.IDIKosoro KoHJ3eAepa H no,lfl>eMHOro crona; K8HTOB8nnH 

JlJlll nOJll'DI H nosopatn!BllHHll cron (narieK) 4>8Hephl nepeJl nep.BHM o6peaHh!M cr&HKOM H 

JlPyrHe_ Mex8HH3Mhl. IlHHWI H3rOTOBneHa JlaHHnOBCKHM 38B0Jl0M Jlepeeoo6pa6an.m&IO~ 

CT&HKOB H ycraHosneHa B 4>8HepHoM npOH3BOJlCTBe ChlKn.mKapcKoro neconpoMhllllJleHHoro 

KOMDneKC8. DpoeKTHllR I!pOH3BO,llHTeJlhHOCTb nHHHH 20 M3 /q, 

TexHu'leCKtu1 xapaKrepucruKa rpexnU111>Hozo craHKa dnJI o6pe3KU 
opeeeCHblX CJIOUCTblX nllOCTUKOB 

.IIH&Merp mtllhHOro JlHCK8, MM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3SO ••• 4SO 

.IIH&Merp DHm.Horo sane, MM. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • SS 
'lacrora spaiqeHHH mun.Horo Bena, MHH-J • • • • • • • • • • • • • • • • • • • • • • • • 2500 ••• 3000 
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CKopocri. no.wi'IUI MarepHana, M/1lllJllJI • • • • • • • • • • • • • • • • • • • • • • • • • • • llo 10 
MaKCHM8JlloHhle p113Mepw 06pe:i1eM&1X 11J1HT lICD, MM • • • • • • • • • • • • • • • 5300xl600xll'O 
061IUIH wo~Ocn. 9neKrpo,QBHrareneA, KBr. • • • • • • • • • • • • • • • • • • • • • • 9,9 
r161pHT111i1e p113Mepw cramca, MM: 

JIJDIH8 •••••••••••••••••••••••••••••••••••••••••••• 

WMpHJl8 • •••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

BWCO!I , , , • , , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

8450 
4000 
1650 

06pe:JKI H npMpe3Jt1 6noKOB rll}'TOKJieeJlblX 31rOTOBOK Ra OT,lleJibJlhle ,lleTIJIH oc~ecr

BJIJleTCll HI cneQH8JIH3HpOBIRHlilX MROrOIIHJ!l>HlilX CTllRKIX, Koropwe Moryr 6b!Tb H3l"OTOBneRW 

CHJIIMH 9neKrpOMexlJIH'lecKHX QexOB CIMOl'O lf>aRepHoro 31BO,QL 06cny'1t11BleT CTIROK 1 q~ 

noBeK. ' 

Tex11u11eC1C11R xapaKTepucruKa MHO.?onun1>H1>1X craHKoe 011.R o6peJKU u npupeJKU 6110Koe 

ZH yroK11eeH1>1X 31ZZOf060K 

P113Mepw o6pa6aTWBaeMhlX 6noKOB, MM: 

HIH6om.wa.R ,llJIHBI ••••••••••••••••••••••••••••••••••••••••• 650/900 
WHPHBI 6noKI (uaprH) ••••••••••••••••••••••••••••••••••••••• 450/800 
RIH6oni.WJd! pa,t1Hyc 6noKI (roJilQHHa) •••••••••••••••••••••••••••• 260/40 

CKopocri. pe3IHHll, M/c ••••••••••••••••••••••••••••••••••••••••••• 45 
lIHaMerp nHm.HlilX ,llHCKOB, MM ••• • ••••••••••••••••••••••••••••••••• 350 
'hfcno IIHJlbHlilX ,QHCKOB, WT •••••••••••••••••••••••••••••••••••••••• 11/13 
'lacror1 BP~ ruun.aoro BaJia, MHH -i • • • • • • • • • • • • • • •••••••••••••••• 2600 
CKopocri. no,11aqa, M/MHH •••••••••••••••••••••••••••••••••••••••••• 5/4 
061IUIH wouiaocri. 9neKrpo.QBHraTeJieA, KBr ••••••••••••••••••••••••••••• 30/27 
fa6apHTHWe p113Mepbl CTaHKa, MM: ' 

,QJIHHI • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••••••••• ; 2000/2700 
WHpHHI ••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1900/1500 

Bb!COT8 • • •••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1500/1400 
Macca craHKa, Kr ••••••••••••••••••••••••••••••••••••••••••••••• 2750/1500 
IlpoH3BO,QHTem.HOCTb, 6noK/CMeHa ••••••••••••••••••••••••••••••••••• 400/600 

IlpHMe'laHHe. B 'IHcmirene - .Qn.R H3rotosneHH.R 411pr c:ryn1, B 3H1Me111rene - .Qn.R H3roro
BneHHJI HOJICeK c:rynL 

IlpoBepKy COCTORHHR lf>opMUHO·o6pe3HOro CTaHKI H KlqeCfBI ero pa6orw 

Heo6xO,llHMO npOBO,llHTI> He pe:ace 1 Pl31 B 6 Mee. IlpH 9TOM nposepKe nO,QneJICIT cne,QyJDllUle 

OCHOBHWe o6'beKTW (Y311b1) H napawerpw craHKa: p~aJibHoe 6HeHHe weitKH ruun.aoro Bana; 

p8,11H8JlbHa.R cna6HHa ruun.Horo sana; oces111 cna6HH1 ruun.Horo sana; ropuesoe 6HeHite onop

Hoii waii6w ruun.aoro sana; nnomocri. nocll,llKH llHJlhl Ha ruun.HWA Ban; nepneH,QHKyruq>HOCT& 

IIHJil>ROro sa.;1a HIJlP8Bn8HIOO XO.QI IIHJibHOA K8perKH HJlH nO,ll8JOllUIX ueneA cr8HK8; COOTBeT

CTBHe ,QHIMerpl rilfJilil ucrore BPllUleHH.R IIHJibHOro BaJI&; COOTBeTCTBHe cocroRHHe mmw H 

yrnoswx nap&Mepos sy6i.es TeXHHqecKHM HOPMIM; npa.BHn&HOCTb YCT8HOBKH H COCTORHHe 
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• 3rH nap&Merp:&I npoBep.IUOTCJI JlJlll Bcex MO,®Jleii 4>opMaTH0-06pe3HHX CTaHKOB. HeKoro

p:&Ie JlOOO.JIHHTem>Hhle npoBepKH npe.eyCMOrpeHhl ,qng HeKOTOp:&IX MO,Jleneii CTaHKa. HanpHMep, 

,qng 4>opM8TH0-06pe3RhlX CTaHKOB c 00,JlBHJKHOii Kapen<:oii (U .. 5 H JlP.) npOBepll!Or: pacnono

llteHHe pa6o'llHX OOBepXHOCTeii o6eHx H&npaBJUllOIIUIX KaperKH B O,JlHOii ropH30HT8JlhHOH nnoc
KOCTH; MOCKOCTHOCTh pa6oqeft OOBepXHOCTH crona KaperKH; nepneH,JlHKyruq>HOCTb pa6oqeii 

OOBepXHOCTH crona MOCKOCTH BPauieHH!I lIHJibHOro ,JlHCKa; cna6HJrY K8perKH Ha HanpaBruuo· 

IIUIX B nonepe'IHOM HanpaBnmlHH; npHMO.JJHHeiiHoc:n. . K.JIHHOBH,JlHOH H&npaBJlillOnteii; MaB· 

Boen. XO.ll8 IIHJiloBOii KaperKH; HcnpaBHoc:n. npHlltHMHoro ycrpoiicrsa; nepneH,JlHKyJillpHoc:n. 

pa6oqeft MOCKOCTH ynopa KaperKH MOCKOCTH BPanteBHff lIHJibHOro ,JlHCKa. 

Jirui: JlByxIIHJiloHhlX 4>opMarHo-o6pe3HhlX CTaHKOB c 00.JlaIOntHMH (r.RI'OBhIMH) LlemlMH 

(4>HPMhl •Payre•, U~A·160 H JlP.) KOHrponMpyior: pacnonollteHHe pa6oqffx noBepXHocreii 

T.RI'OB:&IX 11eneii B 0.JlHOii ropH30HT8JlhHOH MOCKOCTH; nepneH,JlHKyruq>HOCTb pa6oqeii nnoCKOCTH 

T.RI'OB:&IX 11eneii MOCKOCTHM BPanteHWI lIHJibHhlX ,JlHCKOB; npstMOJIHHeiiHoc:n. H&npaBnll!OntHX 

T.RI'OB:&IX 11eneii; napannem.HOCTb H&npaBnll!Onteii T.RI'OBOH LlenH 00,JlBHJKHOH crpe11hl CTaHKa H 

HanpaBruuonteii LlenH HetIO.llBHlltHOii crpe11hl; nepneH,JlHKyruq>HOCTb nHHHH pacnono.llCeHHll 

napHh!X 00,JlaIOlltHX ynopoB Ha T.RI'OB:&IX 11erui:x CTaHKa MOCKOCTffM BpllllleHHll lIHJibH:&IX llHC

KOB; napannem.Hocn. 6oKoBoro H&npaBruDOntero ynopa craHKa H 6asosoii noBepXHocrH Ha· 

npasruuonteii T.RI'OBOH LlenH Ha HelIO,JlBHJKHOii crp~e CTaHKa; COCTOllHHe H HcnpaBHOCTb npH~ 

lltlNH:&IX 6aJIOK C KOHBeiiepBMH. 

Y craHKa U~A·160 npOBeplllOT pacnono.llCeHHe o6pasyiontHX poJIHKOB poJIHKOB:&Ix KOHBeii· 

epos sarpy3KH H B:&IrPY3KH B O.JlHOii MOCKOCTH; pacnono.llCeHHe pa6011HX noBepxaocreii B:&I.Jl· 

BH.llCHhlX peeK nep~ B 0,JlHOH ropH30HT8JlhHOii MOCKOCTH. 

Jirui: npoBepKH P8.JlH8JlhHOrO 6HeHHll llieiiKH lIHJibHOro Bana (pHc. 75, a) Ha CTaHHHY HJIH 

00,JlaIOIIzylO 11em. craHKa Boone lIHJibHOrO Dana 3 ycraHllBnHBaIOr llITarHB 4 c 3aKpenneHHhIM B 

HeM HH.JlHKaropoM qacoBoro rHna 1 (fOCT 577-68) raK, 'lf06:&I H3MepHTem.!6.iii HaKOHeqHHK 2 

HH.llHKaropa KacanCH npoBepHeMOii lliaiiKH sana H 6:&1n nepneH,JlHKyruq>eH OCH Ban8. IloBopo

roM llIK811hl HH.JlHKaropa yKasarem.H}'lO crpenKy crasm Ha .11eneH11e 10. Ilrun.H:&Iii Ban noBopa

'iHBaIOr BpyqHytO Ha HecKOm.Ko o6oporoB. BHeHHe onpe,Jleruuor no HaH6om.weii pasHOCTH 

OOK838HHii HH.JlHKaropa. P8,JlHam.Hoe 6HeHHe He .llOJDltHO npeB:&IlliarL 0,05 MM. 

Jirui: nposepKH p8J1Ham.Hoii cna6Hllhl lIHJibHoro Bana HH.JlHKarop ycraHasnHBaerCH raK lite, 

KaK B lIP!ll:&I.JlYllteM cnyqae. 3areM lIHJibH:&Iii Ban pyKOH HJIH p:&1qarOM OT.llCHMmOr B cropoHy 

HSMepHrem.Horo HaKOHeqHHK& H or Hero. Ilo pasHOCTH noKasaHHii HH,JlHKaropa onpe,Jleruuor 

BenHqfffff P8.JlH8JlhHOH cna6HH:&I, KOTOpalt raK.llCe He ,JlOJDltH8 npes:&111Iarb 0,05 MM. 

Jirui: npoBepKH ocesoii cna6HHh! llHJlhHoro Bana (pHc. 75, 6) 11IrarHB c HH.JlHKaropoM 2 

YCTBHaBnHBaIOT Ha CTaHHHe HJIH 00.JlaIOnteii LlenH craHKa raK, qro6:&1 H3MepHrem.H:&Iii HaKOHeq

HHK HH.JlHKaTOpa KacanCH rop11a IIHJlhHOro Bana 1 H 6:&In H&npllBJieH B,JlO.Jn. ero OCH. CrpenKy 

Hll,JlHKaropa ycraH&BnHBaIOr Ha ,JleneHHe 10. 3areM pfKoli HJIH p:&1qaroM OH.Jn.H:&Iii san OT.llCHMa

m B.JlOnh ero OCH B cropoay HH,JlHKaropa H or Hero. no p83HOCTH noKasaHHii HH,JlHKaropa onpe

lleJlillOT BenHqfffff ocesoii cna6Hllhl nrun.Horo Bana, Koropu He .llOJDltHa npeB:&111IarL 0,05 MM. 

Jirui: npoBepKH rop11esoro 6HeHW1 onopHoii waii6:&1 nrun.Horo sana (pHc. 75, e) llI?arHB c 
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HH,qHKll1'0POM 2 YCT&H&BJIHBllOT T8K, tn06&1 H3MepHTeJ!bHhlH HBKOHe'UIHK K&CanCJI pa6011ero 

ropmi onopHoii maii61i1 1 npH nonoxcemm CTpeJIKH ~opa Ha .tieneHHH 10. Ban spyqH}'JO 

nosopa'IHB8IOT Ha HecKO.llbKO o6oporos. no p83HOCTH H&H6om.wero H H&HMemlwero noK838HHii 

HH,qHKaropa onpe.tieruuor ropQesoe 6HeHHe onopHoii waii61i1, Koropoe He .tlOnxcHO npes&IWan. 

0,05MM, 

.IIrut npOBepKH MOTHOCTH nOCUKH IlHJibl 1 (pHc. 75, z) Ha nHm.H&Iii Ban 2 nOJib3}'10TCJI 

DzyIIOM 3. 3130JI MeJKJXY nOC8,QO'llllilM OTBepcrHeM nHnlil H weiiKoii nHm.Horo sana He ,QO.JDlUDI 

npeB&IWan. 0,15 MM. 

lIM nposepKH nepneH,!tHKylUlpHOCTH IIHJll>Horo sana Hanpasnemuo no.t1a11H MarepHana 

(pHc. 75, d) noBepO'IH&ll JIHHeHKa 3 (fOCT 8026-75) npHKna.QlilBaerc.R K npH3MaTH11ecKOH Ha

np&BmmnieA 4 KlperKH HnH HanpUJUUOnieii noA8JDnieii QelIH CTllJIK8. IIIr&THB c HH,llHKaropoM 

1 '18COBOro rHna S&Kpenruuor Ha IIHJlhHOM Bany 2 r&K, wo61i1 H3MepHTen&HhlA HaKOHetUIHK 6&In 

HanpasneH nepneH,!tHKylUlpHO mmeiiKe H KacanCJI ee. nocne CJUIDlft noKu&IDIA no mKane 

HH,llHK&ropa nHm.H&Iii san nosopa11HBaior Ha 180° r&K, wo!51i1 H3Mepm:em.HhlA H&KoHetiHHK 

KICallCJI JIHHeA:lcH y ,Qpyroro ee KOHQa H CHOBB CHHMBIOT noKUaHHll. 3areM SBMepRJOr paccro.R

HHe Me'1C,lly TO'IKBMH KaCaHHll H8 nosepowoii JIHHeiiKe H pacC'IHThlBBIOT BenH'IHllY HenepneH

.tlHKYJUIPHOCTH no ¢iopMyne 

H = (P/1)1000, 

r .tie p - p83Hocn. noKUllHHii HH,qHKll1'0pa B TO'IKBX K8C8HHll; I - paccto.RHHe Me'1C,lly TO'IKBMH 

K&eaHHll HSMepHrem.Horo HBKOHetUIHKa HB nosepowoii JIHHeiiKe. 
BenH11HHa orKnOHeHH.R or nepnell,tlHKylUlpHOCTH .t1on'1CH8 61i1Th He 6onee 0,5 1 • 

.IIrut nposepKH coorsercrBH.R JlHBMerpa IlHJibl 11acrore spanieHH.R nHm.Horo sana c no

MOIIU>IO WT&HreJUUIPKYJUl (fOCT 166-73) HnH MeT&nnH'lecKOii JIHHeAICH SBMep.ReTCJI .QHBMerp 

nHnlil Me'1C,lly BepWHHBMH npOTHBonon0'1CHlilX 3y6i.es c TO'IHOCTblO ,QO 1 MM. 3areM c nOMOUV.IO 

raxoMerpa onpe.tteruuor 11acrory spanieHH.R nHnLHoro sana. no npHBe.tteHHoii B&IWe ~opMyne 
P8CCtUltWB8IOT CKOpocn. pe38HH.R, M/c, Korop&ll ,QOnxcHB 6Ji1Th He MeHee so M/c. 

CoOTBercrBHe COCTO.RHH.R nHnlil H yrnoB&IX napBMerpOB sy6i.es reXHH'lecKHM HOPMBM 

onpe.QeruDOT BHewHHM OCMOTpOM H 38Mep8MH yrnos. 

np&BHnbHOCTh yCTBHOBKH H COCTO.RHHe pllCKJIHIDIBllOIUel'O H0'1Ca nposepRIOT BH3yani.H&IM 

OCMOTpOM H COOTBeTCTB}'IOUUIMH 38Mep8MH. Hoxc ,QOn'1CeH 6mi. YCTBHOBneH B MOCKOCTH nHn&I 

Ha paccro.RHHH He 6onee 10 MM or nHHHH 3y6i.es H npowo 38KpenneH. ToJIUtHHa Hoxca a&Mep.R

erc.R c noMOUV.IO WTBHreHQHpKyn.R (fOCT 166-73) H ,QOn'1CH8 6Ji1Th p&BHOH TOJ1ll:4HHe nHJibHOro 

.llHCKa nmoc BenH'IHHa .QBycropoHHero pusom sy6i.es (WHpHHhl nponHna). .IlonyCK&eMoe 

OTJCJIOHeHHe TOJIIItHHlil H0)1(8 or peKOMeH,llyeMOii ±0,1 MM. Ha noBepXHOCTH pBCKJIHHHBaioniero 

H0'1Ca He ,QDnyCKBeTCJI 38YeeHQeB, niep6HH, HSOrHfTOCTH H ,Qp • 

.IIrut nposepKH pacnonoxceHH.R pa6011Hx nosepXHocteii o6eHX H&npaBn.RIO!QHX B o.QHoii 

ropHSOHTanbHOH MOCKOCTH (pHc. 75, e) Ha craHKe ll~5 Ha nosepXHOCTH Hanpasn.RIOuiHX 1 B 

npO.QOJibHOM H&np&BneHHH yKJI8.tlblBllOT ypOBeHb 2 (fOCT 3059-75) H onpe.QeJUUOT OTJCJIOHeHHe 

Or ropHSOHTani.HocrH. B nonepe'IHOM H&npBBneHHH aa H&np&Bn.RIO!QHe yKn8.QblB810r nosepo11-
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H}'Kl JJHHeiiKy 3 (fOCT 8026-75) H Ba Hee ypoBeH&. IlposepKy .tleJI8JOT B Hec:KOm.KHX MecTax no 

.t1JD1He HanpllBJilllO~ 0TKJIOHeHHe OT ropH30HTllJihHOCTH He .llOJDICHO npeBWI.IIan. 0,2 MM HI 

.tlJD!He 1000 MM. 

JlJlll npOBepKH MOCKOCTHOCTH p16otieii nosepXHOCTH CTon1 KlpeTKH (pHc. 75, 31C) HI CTIHKe 

ll~5 Ba KaJIH6poBIHH!ile IIJUICTHHKH 2 {fOCT 9038-83), ynOE!lllHhle no KplJIM CTOnl Kapenoi, 

HIKJJll.tlblBIJOT nosepO'IH)'IO JJHHeiiKy 1. 3830p Mext.llY nosepXHOCT&lO CTOnl H JJHHeiiKOA 38-

MepHeTCH uzyIIOM. HennOCKOCTHOCTb XIPIKTepH3YeTCR BeJIH1DIHOH BbJIIyKJIOCTH HnH BOrH}'TOCTH 

CTonl H Ollpe.tlenHeTCH no p83HOCTH BeJIHllHHhl npOCBeTI H TOJIIIUDW KanH6pOB8HHblX MICTH

ROK (KOJmeBhIX Mep ,l:tm!Hhl). H3MepeHHH llpOH3BO.llRT .tlnH scex qe±bipex CTOpoR CTOna, a :rlK)l(e 

nocepe.t1HRe H no .tlHlrOBanHM. BeJIH1D1Ha npom61 Re .110JDKHa npeshilllan. ±0,2 MM. Mec:THhle 

RepOBROCTH B BM.tie p81COBHH H BW60HH Re yqHTblBIJOTCH. 

JlJlll npOBepKH nepneH.tlHKYMPROCTH pa6otieA nosepXHOCTH CTOnl KaperKH K MOCKOCTH 

BPIUteRHH DHJibHOro .tlHCKI (pHc. 75, s) HI llHJibROM Bany B onopHblX maA6ax yKnenruDOr 

noaepo'IH)'IO JD1HeliKy 1 r11t, tiro6w ee KORell BWetynan RI.ti noaepXHocr&IO CTOn1 4 KlperKH HI 

BeJIHIDIR}' 100 MM. Yron&BHK nosepotiRl>IA 3 (fOCT 3749-65) YCTIR&BJIHB&IOT Ra pa6o'DIA CTOn H 

llpH,QBHrlJOT K DOB8pOtiHOA mmeAKe, Y OCROBIRHH HnH BepWHHhl yron&RHK& 38MepHIOr 3830p 

Mext,ey HHM H noaepO'IUIOA JJHHeliKOA uzyIIOM 2. 3830p He .tlOJDKeR npeBhillllfb 0,1 MM HI .t1JD!H8 

100 MM. 

JlJlll npoaepKH cna6RRht KlperKH RI R8llpllBJilllODlHX B nottepe'IUIOM RanplBJieHHH HI 

CTllRHRe CTIHKI YCTIHIBJIHB&IOT lllTITHB c HH.llHKITOPOM tilCOBOrO nm1 r&K, tiro6w HSMepHTen&

HWA RIKORetillHK ynHp&nCH B KpaA KlpeTKH. K1pe:rKy BPY'IH)'IO OTEHMllOT CH&tiln8 B O,llHy, 

3areM B .tlPyrYIO CTOPOHY nonepeK H8llpllBJilllODlHX H npH 3TOM il>HKCHPYIOT nOK838HHJI HH.tlH9 

Karopa. IlpOBepKI llpOH3BO,llH1'CJI B Rec:KOm.KHX nonOEeHHllX KlpeTKH HI H8llpllBJllUOJ:qHX. 

Cn16HR1 K1penoi, BwpP&eMIH p83ROC1'bIO noK83amdi HR.QHK1Top1, Re .11onEH1 npem.t11I1n 

0,1 MM. 
JlJlll npOBepKH llp.llMOJJHHeliHOCTH KJDIHOBH.llHOA HanpllBJilllO~eA K ee 6oKOBOH noaepx-

HOCTH llpHKJI8.tlblB8JOT nosepotiRyio JJHHeiiKy. 3830p Mext,ey .IIHReAKoii H HanpllBJilllO~eii 38Me

PHeTCH ~ynOM. BeJllltUIH& OTKJJOBeBIUI BanpllBJilllO~ or np.11Moii nHHHH He .tlOnEBI npeBW

man 0,1 MM. 
IlnaBHOC1'b X0.118 llHn&HOI KlperKH. npoaepHeTCH BKJJIOtieHHeM KlpeTKH HI pa6o'IHA X,O.tlo 

IlpH 3TOM nepeM~eHHe ee .llOJDICHO npoHCXO.llHTb 6e3 ph!BKOB H CKl'IKOB. 

HcnplBHocr& npH)l(HMHoro ycrpoiiCTBI nposepHeTCH BH3YllJihHO. 0Ho ,110JDKH0 HaxO,JIH'rbCH 

Ba paccro.llHHH 5 ••• 8 MM OT nHHHH pesa H MOTHO o6EHMl1'b natiKy i1>1Hep1>1 BO BPeMH ee 

o6pesKH. 

JlJlll npOBepKH nepneH.tlHKYMPHOCTH pa6011eii ,MOCKOCTH ynopa K&penoi nnOCKOCTH 

BPlllUeBHJI IIHJibl Ha DHn&HOM aany BMeCTO IIHJibl Kpemm:H KOHTpOn&m.di .llHCK 2 (pHC. 75, u) 
.tlHIMeTpOM He MeHee 440 MM. Iloaepo'IUfl>lli yron&HHK 3 npHKJill,llblB&IOT O,llHOH CTOPOROA K 

ynopy 4 KlpeTKH, .tlPyrOii - K KOHTpOn&HOMy .tlHCKY. IJlynoM 1 3&MepHIOr H8H60n&llIYJO BenH

'IUIHY 3830PI Mext,ey yron&BHKOM H KOHTpon&HblM .tlHCKOM Ra ,llnHHe 1. OTKJIOHeHHe HI .tlJD!He 

1000 MM ee ,llOJDICHO npeBhillllrb 1 MM. 

llrul npOBepKH pacnonOEeHHll p16011HX nosepXHocreA T.ID'OBWX ueneii B O,llHOH ropH30H· 
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ram.HOH MOCKOC'lH HI CT8HK8X tl>HPM!.1 •Payte• H ll~A-160 noJib3ytOfCJI MerO.QHKOH npoBepKH 

pacnonoxceHHH p1601D1X noBepXHocreA H&np&BrullOllUfX CTllHK8 II~5. OTKJI011eHHe HI JlJ!HHe 

1000 MM He .IXOJDIUIO npeBhlllllrh 0,5 MM • 

.Ilrul npoeepKH nepneH.QHKyJUlpHOC'lH p16oqeA MOCKOCTH TlU'OBhlX ueneA MOCKOCTH Bpa· 

~eHHff DHJihHhIX JXHCKOB (pHc. 75, K) H8UenH1 CT&HKOB tl>HPM!d •Payre• H ll~A-160 B. npOJXOJib• 

HOM Banpasnemm YCT8H&BJIHBBIDT KanH6poBllHHhle MllCTHHKH (nnOCKonapanneJI&m.ie KOHUe

B&Ie Mephl JXJlHHh!) 2 OJXHH&KOBOH BbICOfhl, Ha KOfOphle B nonepe'lllOM Hanp&Bnemm yKJia.tlhl· 

BBIDr noeepotUIYJO mmeAKy 6. Ha noeepotUIYJO }IHBeAKy yCTaH&BJIHB&IOT noBepo'Dlh!A yrom.· 

BHK S r&K, qro6hl H mmeAKa H yrom.BHK p1cnonaranilo. B nnOCKOCTH, npoxo,lllUUeA qepe:i oci.. 

DHJihHOr~ Bana 4. Ha DHJihHOM Bany 3&KpenruDOr WT&rHB c HH.tlHK&TOPOM 3 1,1ac0Boro rHna T&K, 

qrol!w H3MepHteJlhHhlli H&KOHetDIHK HH.IXHK870PI K&eanCJI BepTHK8Jll>HOH CTOpom.i noBepO'IHoro 

yroJI&HHKa y OCHOB&HHll H 6hlJI nepneHJXHKyJUlpeH eA. Ilocne CBHTHff noKuamdi Ha HHJXHK&rope 

muu.HhlH :Ban BPY'lllYJO noBop&lDUllUOT Ha 180° H, npHBe,QH H3MepH'leJibHhIH H&KOHe'l,lllHK HH,l!H• 

K&Topa B conpHKOCHOBeHHe c BeptHK&m.HOii CTOpOHOii yroJibHHK& B BepXHeA ero 1,1&CTH, . CBH· 

MBIDT HOBOe noKu&HHe. Henepmm,JWKyllllpHocn. onpe.ixeruuor p83HOC'lbl0 noKu&HHii H~1ro-

. pa B nepBOM H BtopoM nonoxceHHHX B nepec1,1ere ua JlJ!HHY 100 MM H pacc1DIThlB&IOr no tl>opMfne 

H = (P/1)100, 

r.ixe p - p83HOC'lb nOK83amdi HH.IXHK&TOPI, MM; I - paCCTOIUIHe MellCJXY nepBhlM H BTOpb!M no

noxceHHeM HaMepH'leJibHoro H&KOHetmHKa HHJXHK&ropa, MM. 

OTKJioHeHHe or nepneHJXHKYJUIPHOCfH .ixonxcHo 6hl'l'h He 6oJI&me 0,1 MM. AHanorHt11111H 

npoBepKa npoH3BO.IXHfCJI .IXJlll BTOporo DHJihHOro JXHCK& CTllHK8. 

IlpoBepKa npffMommeiiHocrH Hanp&BJUl!O~ Tlll'OBhlX ueneA npoH3Bo,llJ!tCJI no roii xce 

MeroJXHKe, QTO H npoBepKa nPllMOJDmeiiHOCTH KJIHHOBHJXHOii H&np&BJUl!O~eA CTllHK8 ll~5 • 
.Ilrul npoBepKH napanneJI&HOC'lH H&np&BJUl!O~eA TlU'OBOii UenH noJXBHXCHOii crpem.I CT&HK& 

no OTHOilleHHIO K H&np&BJUl!O~eA UenH HenOJXBHXCHOii CTpenhl MeraJIJIHtreCKOH nHHeiiKOii H3Me

plUOT paCCTOIUIHe MellCJXY 60KOB&IMH (BHyrpeHHHMH) noBepXHocrffMH Hanp&BnlUOllUIX o6eHX 

TlU'OBbIX ueneA no HX KOHU&M. 3&Mephl npOHaBOJXll'I B JXBYX p83JIH11Hh1X nonoxceHHllX nOJXBHXC• 

B~ii CTpenhl CTllHK8. IlorpewHocn. onpe.ixeru1erCJ1 K&K P83HOCTb 3&MepOB no KOHU&M H&np&BJUl!O· 

~. OTHeceHHllH K HX JXnHHe. IlorpewHOC'lb Be JXOnllCH& npeBlolllllrh 1 MM Ha 1000 MM JlJ!HHhl 

H&np&BnlUO~eA • 

.Ilrul npoBepKH nepnell.IXHKYJUIPHOCTH JIHHHH pacnonoxceHHH napHhlx no.ix&IOllUIX ynopoB 

TlU'OBbIX ueneA CTllHK8 MOCKOCfSIM Bp~eHHH DHJihBhlX JXHCKOB (pHc. 75, n) npHKn&.IXhlB&IOT 

noBepOtUIYJO mmeAKy S K pa601,1HM noBepXHOCTllM ynopoB 1, a K mmeAKe - noBepotUlhlii 

yrom.HHK 2. 3areM Ha DHJihHOM Bany 4 yKpeIIJllllOT HHJXHK8TOP 3 'l,l&COBOrO nma r&K, 1,1T06hl 

H3MepH'leJibHhlii B&KOHe'IHHK 6hlJI nepneH,llHKyllllpeH npoJXOJibHOH CTOPOHe noBep01UIOro yrom.· 

HHK& H KICaJICJI ee y OCHOB&HHll. IlHm.HhlH Ban BPY'lllYJO nOBOP&lDIB&IOT Ha 180°. r&K 1,1T06hl BO 

BTOpoM nonoxcemm H3MepHteJlhHhlli H&KOHe'l,IBHK HHJXHK&ropa K&eanCJI npOJXOJibBOH cropom.1 

yrom.HHK1 y ero BePillHHhl. B o6oHX nonoxceHHJIX CBHMBIDT noK&3alllUI HHJXHKaropa H BeJIHIUf· 

HY HenepneHJXHKYliffPHOCTH H onpe.ixeruuor KaK p83Hocn. P nousamdi HH,QHK&ropa B nepec1,1ere 

Bl JXlIHHY 100 MM: 



H s (P/1)100. 

BeJIH'UUla HenepneH,llHKy.llftpHOCTH He ,QOJDKHa npem.nuaTb 0,1 MM. TBK lite KOHTpOJIJq>yerCll 

nepneH,ttHKY.llftPHOCTb JIHHHH pacnonollteHHll ynopoB K JIJIOCKOCTH BP~eHHll BTOporo IJHJu.Horo 

,QHCKa. 

IlapaJIJieJihHOCTb 60KOBOro Hanpemuo~ero ynopa CTaHKa no 01'HOWeHJIJO K 60KOBOH 

noBepXHOCTH HanpaBmUO~eii Tffl'OBOH QenH Ha HeIIO,QBJOKBOH crpene CTaHKa (pHc. 75, M) npo

BepftJOT CJie.QYJO~M o6p830M. K 60KOBOMy HBJipaBJIJUO~eMY ynopy 1 CTaHKB H 60KOBOH no

BepXHOCTH Hanperuuo~eii QeJIH npHKJI8.QblBBK>T noBepo'llHWe JIHHeiiKH 2 H 3. PaccroRHHe 

Mellt.QY JIHHeHKBMH no HX KOHQBM 38Meplll0r WT8HreHUHPKYJieM. Pumnta nOK83aHHH He 

,QOJillCHa npeBhl!µari. 0,1 MM Ha ,QJIHHe JIHHeiiKH 1000 MM. 

CocroRHHe H HCJIPBBHOCTb npHllCHMHhlX 6anoK c KOHBeiiepaMH npoBeplllOr BH3Y8JillHO. 

IlpHllCHMHble 6aJIKH ,QOJDKHbl 6h1Tb YCTBHOBJieRhl Ha CTBHHHe JIPOQHO 6es cna6HHbl. IlOJIOllCeHHe 

HX no BhlCOTe ,QOJillCHO COOTBeTCTBOBaTb ro~e na'IKH o6pesaeMoii ¢laHephl H o6ecnt'11HBaTb 

nnorHblii o6llCHM npH o6pesKe. UenH npHllCHMHb!X KOHBeiiepoB .QOJDKHbl .QBHl'BTbCll JIJIBBHO, 6es 

pb!BKOB H OCTBHOBOK. IlpHllCHMHble npy'1CHHhl ,QOJDKHbl 6h1Tb orperyJIJq>OBaHbl HB O,QHHBKOB}'IO 

CTeneHI> no,QllCa?iUI • 

.IIM npoBepKH paCJIOJI0'1CeHHll o6p83}'10~X pOJIHKOB ,Q.llft 3arpy3KH H Bblrpy3KH ¢l8Hephl B 

O,QHOH IDIOCKOCTH (pHc. 75, H) Ha CTaHKe U41A-160 noBepOQH}'IO JIHHeiiKy 1 YCTBHBBJIHBBK>T He 

MeHee QeM Ha rpH CMellCHblX poJIHKa 3. BeJIH11HHy npocsera Mellt.QY o6p83}'10~eii poJIHKa H 

nosepOQHOH JIHHeiiKoii 3BMepsnor ~ynoM 2. lbMepeHHll npoH3BOJVIT B .QBYX npo.QOJibHblX H 

.QBYX ,QHBrOHBJibHblX ~anpaBJieHHllx noCJie,QOBaTeJihHO no ,QJIHHe poJIHKOBhlX KOHBeiiepOB. 

0TKJIOHeHHe or JIJIOCKOCTHOCTH, onpe,Qe.llfteMOe HBH60JibWeH BeJIHQHHOH npocsera, He ,QOJillCHO 

npeBhlW!ITb 3 MM HB ,QJIHHe 1000 MM • 

.IIM npoBepKH pBCJIOJIOllCeHHH pa60QHX noBepXHocreii Bbl,QBHllCHb!X peeK nepeKJill,Q'IHKB B 

o,t111oii ropHsomani.Hoii nnocKOCTH Ha craHKe U41A-160 (pHc. 75, o) noBepoQH}'IO JIHHeiiKy 2 c 

YPOBHeM 1 (fOCT 3059-75) YCTBHBBJIHBBK>T Ha pa60'l}'IO nosepXHOCTb Bhl,QBHllCHblX peeK 3 no

CJie,QOBareJibHO B nonepeQHOM HBJipaBJieHHH H Ha pa6o'!He noBepXHOCTH onop 4. IlposepKy 

JIPOH3BO,QSIT B .l:IBYX noJI011C_eHHllx, npH HBHMeHllWeM H JIPH HaH60JibWeM paCCTOSIHHllX Mellt.QY 

onopaMH. 0TKJIOHeHHe OT ropH30HTBJibHOCTH onpe.1:1eruuor no HaH60JibmHM nOK8311HWlM ypo

BHSI. 

Bee peayJibTBThl KOHTpO.llft COCTOSIHHSI ¢iopMarHo-o6pesHoro CTaHKa Heo6XO,QHMO ¢JHKCH· 

poB8Tb B CJieQHBJibHOM JKypHane H JIPHHHMaTb Meph! no ycrpaHeHHIO HeHCJipaBHOCTeii. 

KoHrponi. Ka11ecrsa o6pe3KH ¢iaHepHoii npo.QyKQHH ocy~ectBJilllOT 1 pas B 

Mee. KoHTpOJIIO nO,QJiellCar CJie,tzyIO~e napaMerphl H noKasareJIH o6peaKH: JIPSIMOJIHHeHHOCTb 

o6peaaHHblX KPOMOK; OTKJIOHeHHe P83MepoB JIHCTa (JIJIHThl) no .QJIHHe H WHpHHe nocne o6pe-

3KH; nepneH,llHKyJIHpHOCTb CMellCHblX KpOMOK JIHCT8 (nJIHThl) - KOCHHa; QHCTOTa o6pesKH; 

Bh!XO,Q QHCT006peaHb!X JIHCTOB. 

JIM KOHTpO.llft npHMOJIHHeiiHOCTH o6peaaHHhlx KPOMOK nosepoQH}'IO JIHHeiiKy npHKJI8.Qbl· 

BBK>T K KPOMKe H ~yJIOM 38Mepsuor 3830P Mellt.QY HHMH. BeJIHQHHa 3830pa He ,QOJillCHa npeBhl· 

wan. 1 MM Hll ,QJIHHe 1000 MM. 
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Puc. 16. CXeMW ICOHtpOllJI Knecrea o6pe31CU lfiaHepHOU npOO.)llCljUU 

0TKJIOH8HHe PUMepOB JIHCTa (nmm.r) no ,lUIHHe H WMpHHe nocne o6pe3KH KOHTpOJIH· 

PyeTCR HllMepeHHllM AJIHHhl H WMpHHhl MeranJIHqecKoi! pynerKoi! (fOCT 7502-69) c TOQHOCT!tlO 

,QO 1 MM Ha p&CCTOlUIHH or KPOMOK 20 MM. 0rKJJOHelDle He ,QOJDKHO npeawwan. HOpMaTHBOB, 

npe.!zyCMOTpeHHh!X COOTBerCTBYIOUUIMH fOCTaMH H TY Ha cl>aHepffYIO npo.QYKUHJO. 

,llrul KOHTpOM nepneHJiHKyMpHOCTH CMeJKHh!X KPOMOK JIHCTa (ruum.i) - KOCHHhl (pHC. 

76, a) 06pe3aHHhlli JIHCT (nJIHTY) 3 }'KJIB,llbIB.BIOT Ha POBHflO ropH30HTBJihHYIO noaepXHocn. 

CTona. K o.QHoi! H3 KpoMoK npHKJia,iu.rBBIOr noaepo'IR}'10 nHHeliKy 4. Iloaepo'IHh!il yroJI&HHK 1 

npllKJlB,llbIBBIOT O,QHOi! CTOPOHOH K noaepotiHOi! JIHHeliKe, aropoi! - K CMeJKHOil KpOMKe o6-

pe3aHHOro JIHCTL 3uop Mellt,Qy KpOMKOil JIHCTa H KOHUOM yrom.HHKa HJIH JIHHei!KH 3aMep.RJOr 

IeyIIOM 2 • .llonyCKaeM&ll KOCHHa ,QOJDKHa 6hltb He 6om.we 1 MM Ha 1000 MM ,QJIHHhl (IIIHPHHhl) 

JIHCTa (nmm.I). 

lb!CTora o6pa60TKH KpOMOK KOHTpOnHpyerCJI cpaaHeHHeM co cneUH&m.HO H3I'OTOBneHHhlM 

Ha npe.QnpHllTHH 3T8nOHOM. 

,llrul KOHrpOJUI BhlXO,Qa 'DICT006pe3Hh!X JIHCTOB (pHc. 76, 6) 6epercg naprHJI H3 100 He-

06pe3HhlX JIHCTOB cl>aHephl. Ha K8JK,Qhli! Heo6puHoii JIHCT 1 H&KJIB,llbIB&erCJI wa6noH 2 raK, 

'lf06h! PICCTOHBHe or ~UOBhlX KpoMOK aeo6pe3HOrO JIHCTa ,QO CoorBercrBYIO~ KpOMOK ma· 

6noH8 6h!JIO 2S .; •• 30 MM, H BH3Y&m.HO YCTaH&BnHBaerc:JI B03MOlltHhlii Bh!XO,Q 'IHCT006pe3HOro 

JIHCTL IlHCThl, H3 KOTOphlX HeB03M0'1CHO nonytiHn. QHCT006pe3Hhle, cl>HKCHPYIOTCJI H noMetiBIOTCJI 

KaPILH.Q8WOM. Bo3Mo'1CHhlii (reoperHtiecKHii) Bh!XO.Q tiHCT006pe3HhlX JIHCTOB no,11c'llHThl&aerCJ1 a 

npOlleHT&X K 061>eMY Bceli naprHH. 3arew ace JIHCThl }'KJIB,llbIBBIOT B CTOny H no,QBIOr ita o6pe-

3Ky. Ilocne 06pe3KH JIHCThl noaropHO paccoprHpoBhlB&IOT H Onpe.QenlllOT 'DICnO qHCT006pe3Hh!X 

JIHCTOB H JIHCTOB c o6sonow. ~&KTHtlecKHii BhlXO,Q qecroo6pe3Hh!X JIHCTOB Onpe.QeMerc:JI B 

npoueHTax or o6~ero qecna JIHCTOB a napTHH, a r&K'1Ce no coOTHomemuo K qecny JIHCTOB, H3 

KorophlX MOlltHO nonyqen. 'llHCT006pe3Hh!e JIHCThl. PUHOCTh Mellt,Qy B03M0'1CHhlM (reoperHqe

CKHM) H cl>&KTHtiecKHM Bh!XO,QOM qHCT006pe3Hh!X JIHCTOB He ,QOnlltHa npeawwan. s %. 
Pmym.raThl KOHTpOM Kaqeetaa o6pe3KH cl>aHepHoil npo.QYKllHH cl>HKCMpflOr a cneUHam.· 

HOM :11typll8Jle H np1111HM81DT wephl no npe,11orap81QeHJUO o6puoB8HJUI .11ecl>eKroa. H8H6onee 

xap&KrepHh!e .Qe4>eKThl o6pesKH, npHqHHhl H wephl no HX yCTpaHeHHIO npe.QCTa&neHhl a ra6n. 24. 
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" 
24 • .IIe!PeKTW o6pe31CU diaHepHoil npooyrcquu, npU'IUHbl WC 80SHUICHOeeHWI 
u Mepw ycrpaHeHwi 

Kocoii pes 

IlpKTa!Jla Mepw yctpBBeHHll 

HeHcnplBHOCth 00,QBIO!tJfOH Ka- IlposepHTJ. COCTOJIHHe KlpentH, 
perKH CTIHKI (Q~S) yctplHHTI> HeHcnplBHocn. 
HeHcnp8BHOCth MeX8HH3M8 OOJll'llH IlposepHTJ. COCTOJIHHe MexaHH
(Tlll"OBhlX ueneA) HI CTIHKIX 4>HP" 3M8 00.Ql'llH, yctpllllmo HeHc-
MW •Payre• H JIP• np8BHOCTb 
HenpasHJibH:ill YCTIHOBKI ynopos IlposepHTJ. yCTIHOBKy ynopos, 

00.QlllOIUHX Tlll"OBWX ueneA HJIH BWnplBHTI> HX nonOlll:eHHe 
ynopa KlpentH 
Henapannem.Hocn. H&nplBJUUO~x BwsepHn. HanplBJUUO~e H yc
no.QlllOIUHX Tlll"OBWX ueneii HnH Kl- TPIHH'l'I> Henapannem.Hocn. 
perKH MOCKOCTH BPllllleHIUI OHJib• 
Horo .QHCKI 
IlnoxB.R 00,QrOTOBKI H 3BTOllK8 Ilp8BWU.HO 00,QrOTOBHTb (npo

KOBITlo, nposam.uesan.) mury, 
nposepHTJ. PIBHOMepHocn. 
passo,qasy6hes,nepero'llHTlo 
mury 

3Hrsaroo6pasHWA nponHn He,qocrarowoe H1IH H3JIHl11Hee oc
H sapesaHHe nHnW s cro- na6neHHe cpe.QHeA 'l8CTH .QHCKI 

Ilp&BHJibHO npOKOBITlo (npo

sam.uesan.) mury 
POHY IIHJIW 

3ae.QaHHe IUUibl s nponHneHenapannem.Hocn. H&nplBJUUOIUHX IlposepHTJ. napannenbHocn. 

Py6neHWii pes 

BaxpoMa Ha KpoMKax 

nHCTI 

Hanp8BJUllO~X 

Manb!A pasBo.Q 3y6heB IUUibl 

Bom.wu CKopocn. no,lla'llH 
HenpllBHJibHB.R UeHTpOBKI IDIJibl 

HIB&ny 

YBenH'\IHTJ. pasBo.Q 3y6heB 
YMeHblllllTI> CKOPOCTb 00.Ql'llH 
IlposepHTJ. sasop Melll:.QY BIJlOM 
H OOCl,QO'IHWM OrBepCTHeM 

nHnW (,qonyCKaercR He 6onee 
0,lSMM) 

OrKnoHeHHe BWCOThl 3y6heB no OK- Hace'\lb HOBWe sy61J1 H npa-

PYEHOCTH IIH.IIhl BHJibHO 38TO'\IHTI> mmy 
Henp&BHJibHhlH P83BO,Q OT,QenbHhlX Ilposepim. H BblnplBHTlo pasBO,ll 
3y6beB 
Cna6wii o6lll:HM na'llKH 4>1Hep1>1 Ha YseJIH11HT1> 38llCHM na'llKH 

no,lllllOIUeM ycrpoAcrse (KapeTKe 
HJlll Tlll"OBWX uen11x) 
'lpesMepHWii npocBer Melll:.QY o6Ea- YMeHbuum. npocser 

TblM f'\llCTKOM na'llKH (KpaeM CTO-

na KapentH) H nnOCKOCTbIO Bpl!Ue-

HWl ,QHCKI IIHJIW 

3arynneHHe IIH.IIhl 
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Ilpo.11on:1CeHHe 

Mep1>1 yCTp&HeHHJI 

Bom.woA o6son y o6pes&H·Henpami.m.HIH yKJIBJIKa nHCTOB it>a·IlpaBHJlbHO no,116npan. H yKJia
HhlX 11HCTOB Hephl B na'QKy H Ha Kapenc~ HnH no-,lllalBaTb 11Hcn.J it>&Hepbl B na'QKy 

,118IOIUHX TJII'OBblX ueruoc 

9.3. DP ABBJIA 6B30llACHOA P.A.60TH 
HA .OPMATH0-06PB3HOM CTAHICE 

H Ha Kaperice HnH no.11&IOIUHX 
TlU"OBblX ueruoc 

IlpH pa6ore Ha it>opMamo-o6pesHOM CT&HKe Heo6xo,nHMo CTporo co6mo.11an. npaBHna rex· 

HHKH 6eson8CHOCTH H cne,JIHTL 3a Hcnp8BHOCTblO Bcex MeX8HH3MOB H orp8:1C,118IOIUHX yCTpOiiCTB. 

K pa6ore Ha it>opMamo-o6pesHOM CT&HKe ,11onyCK8IOTCS1 nHUB He MonoEe 18 ner, npowe,11· 

WHe cneUHam.Hoe o6}"1eHHe. Pa6ora Ha CT&HKe CBJl38Ha c PSI.QOM onaCHblx H Bpe,llHhlX ii>aKropoB: 

BblCOKHMH CKOpOCTSIMH nHJlbHOro HHCTpyMeHTa, H8JIH1UfeM nO,llBH:ICHblX sneMeHTOB H Mex8HH3-

MOB; ,llBH:ICeHHeM Ha }"18CTKe o6pesKH rpy3ono,111>eMHblX H tp8HCIIOPfHblX M8WHH H Mex8HH3-

MOB (norpy3'1HKOB, Kp&H·68JIOK, rem.it>epoB H ,lip.); ,llBH:ICeHHeM 11HCTOB (nnHT) it>&HepHOH 

npOJIYKUHH H o6pesKOB KJieeHoA cnOHCTOii JIPeBecHHbl c OCTpblMH yrn&MH H KPOMK&MH; no

BbllIIeHHhtMH ypOBHeM WyMa H 38IIWJieHHOCTblO 803,llyXa pa6oqeii 30Hbl. 

Pa6or&IOIUHe Ha }"laCTKe o6pesKH it>&HepHoii npOJIYKUHH ,110JlllCHbl noJlb30B8ThCH noJiyKOM· 

6HHe30HOM XJIOIT11aro6yM8'1CHblM (rOCT 12.4.109-82), pyK8BHU8MH KOM6HHHpOB8HHblMH 

crocT 12.4.010-75), npOTHBOWyMHblMH HaywHHK8MH BUHHHOT·l (TY 1-01-0636-80) HnH 

BUHHHOT·2M (TY 400-28·126-76). 

Ilepe,11 ananoM pa60Tbl CTBHO'IHHK H no.11co6Hhle pa6oqffe ,110JI:1Cllhl RB.lien. cneuo,11e:1C,11y, 

npHBeCTH ee B nopSl,QOK, 3aCTerHyn. Ha BCe nyrOBHUbl, y6pan. BOJIOCbl no,11 ronoBHOii y6op. He

o6xo,llHMO npOBepHTI> Hcnp8BHOCTb it>opMaTH0-06pesHoro CT8HK8, KOHBeiiepa y6opKH o6pesKOB 

ii>&HepHoii npOJIYKUHH, npHBOXIOB, nyCKOBblX H TOPM03HblX yCTpoACTB, MeX8HH3MOB n0,118qff 

MarepH8JI8 Ha nHny (nO,llBHl!CHOA KaperKH, no,118IOIUHX TlU"OBblX ueneA), npid:HMOB, opr&Ha 

8BapHAHoro OTKJil()qeHHSI sneKtp006opy,110B8HH.ll, npHtlMHHKOB ,llJI.ll Y.118JieHHSI OTXO,llOB nHeB· 

MOTp&HcnoprHoA CHCTeMbl, BblT.llllCHOH BeHTHn.RUHH. Heo6XO,llHMO npoBepHn. H8JIHqffe H HC

npaBHOCTb orp8'1C,11eHHA npHBO,llOB H pellt}'IUerO HHCTpyMeHTa, 6noKHP}'IOIUHX yCTpoACTB, npa· 

BHJlbHOCTb yCT8HOBKH npH:ICHMHblX yCTpoACTB ,llJI.ll na'QKH it>&HepHoA npo.ll)'KUHH, OCTpory 

3aro'QKH H paBHOMepHocn. p83B0.118 3y6&ee IlHJibl, orcyrCTBHe rpeuuiH Ha ,llHCKe IIHJlh!, HcnpBB

Hocn. 3JieKrponpOBO,llKH H 383eMneHH.ll, OCBeIUeHHOCTb H qffCTOfY pa6011ero Mecra, Hcnp8BHOCTb 

nona OKOJIO CT&HKa. 06p8THTI> BHHM8HHe H8 H8JIH1Ufe H8 CT&HKe noCTopOHHHX npe,llMerOB. 

BKJD011an. no,11aqy M8TepHana (na'QKH it>BHepbl) 'HB nHny MO:ICHO TOJibKO ror,11a, Kor.11a 

nHJlbHblii Ban Ha6eper nonaoe 11Hcno o6oporoB (onpe,11en.11erCS1 no 3ByKy). MeHSIT& (yCT&HaBJIH· 

Ban.) peE}'IUHii.HHCTpyMeHT (mmy), peryJIMpOBBTb CTBHOK MO:ICHO TOJibKO npH noJIHoii OCTBHO-



BKe IUUihl H OTKJIIO'leHHH 3neKtpoo6opy;1:10B8HHll CTaHKa. KareropH'lecKH 3anp~erCff pa60tan. 

Ba craHKe, no;QXOJtHTb K nym.ry ynpasneHJUI H 3neKtpoWKad>y nocropol!IDIM. IlpH o6uapylll:~ 

BHH mo6h!X BeHcnpaBBOCTeii B 3neKTPH'lecKOH '18CTH CTaHKa HnH MeXaHH3Ma no;Qa'IH, HCKpeBHH 

3neKtpOnpOBO,UKH, OTC}'TCTBHH 383eMneHHH ueo6XO;QHMO OTKJIIO'IHTb (o6eCTO'IHTb) 3neKtp006o

py;QOB8HHe H Bhl3Ban.· ;1:1excypuoro 3neKtpOMOHTepa. 

B nponecce pa60Thl BeJih3ll npH6JlH)Kafb pyKH K BpauaJDiqeMyCff nHm.HOMY ;Qi!CKY. 

uaxo;Qiln.Cff npOTHB nHm.uoro ;QilCKa (nnOCKOCTH ero sp~eHHH). Hem.311 pa60tan. Ba cramce c 

HenpHCOe;Qi!HeHHhlMH K nHeBMOtpBHCllOptHOH CHCTeMe npHeMHHKBMH ynaBnHBBHHll H Ha· 

npBBJieBHll .OTXO;QOB, BhlTBCKHBan. o6rHpo'IHh!e MatepHaJibl, ;QpyrHe npe.IIMerh!, cnyqaiiHo no

naswHe ua ;QBHlll:~eCff 11acrH cramca, ropM03HTlt nHm.Hhlii ;Qi!CK nocne OTKJIIOljeBHll 3neKtpo

;QBarateru1 HBlll:liMOM BB ;Qi!CK pyKOH, KyCKOM ;QpeBecHHhl HnH ;QpyrHM npe;QMerOM. Hem.311 

CHHMBTb orpBlll:;QeHHH, cpe;QCTBa 38llUITbl co CT8HK8 H MeX8HH3M8 llO;QB'lH BO BPeMll HX pa60Thl, a 

TBKJKe y6Hp8Tb OTXO;Qbl OT o6pe3KH, OnHnKH, Mycop npH pa6ot8IO!qeM CTaHKe H MeX8HH3Me 

llO;QB'IH. 

B cnyqae Heo)ICH;QBlUIOro npeKp~eHHH llO;QB'IH 3neKrp03HeprHH HJIH npH B03HHKHOBeHHH 

ueo6h!'IHOro wyMa, ph!BKOB, y;1:1apos, a rBKJKe npH nollBneHHH aH6pimwi cne,qyer HeMe;QneHHo 

OCTBHOBHTb MeX8HH3M llO;QB'IH, OTKmo'IHTb 3neKtpoo6opy;QOB8HHe CT8HKa OT 3neKpOCerH H coo6-

~ 06 3TOM MBCTepy HnH uaqam.HHKy nexa. 

Ilo OKOH'laHHH pa6011eii CMeBbl Beo6XO;QHMO BhlKJIIO'IHTb CTBHOK, Mex8HH3M ll0;Q81jff H 

y6e.t!HTbCff B HeB03MOlKHOCTH C8M~OH3BOnbHOro HX nyCKa. 011HCTHTb CTBHOK, npHBectH B no

P.llJIOK CBoe pa6011ee MeCTO, cnoJKHTb B WKait> JIH'IHhlH HHCTJIYMeHT H npHHll,IVIellCHOCTH. Coo6-

~ Macrepy HJIH Ha11am.HHKy nexa, a rBKJKe CMeHmHKBM o scex o6Hapylll:eBHhlx HeHcnpas

HOCTllX CTBHKa. IlpHHllTL ,ll}'W H CMeHHTb cneno;Qel!C,ll}'. 

10. blilB~OBAHHE ~AHEPY 

lD.1. PEKBMH lllJDl.OBAHllSI JIPEBECBHH. 
blJIH.OBAJlhHAR ldKYP.KA H BE IlAPAME'l'Plil 

.Iln11 C03;Q8HH!I rnll.ltKOH llOBepXHOCTH nHCTa (ruum.r) d>BHepHOH npo~ H BhlpaBHHBB· 

HHll ero no ro~e npHMellllereft onepllllHll wnad>oBBHHll. 06h!'IHO wnHd>YIOT d>BHepy, nocra· 

BnlleM}'IO HB 3Kcnopr, a TBKJKe P.llJIOB}'IO Bh!CWHX COpTOB. 

Ilo;Q pel!CHMOM WJIHWOB8HH!I llOBHM8IOT COBOKynHOCTb napaMetpOB o6pa60TKH nosepXHO

CTH APeBecHHhl, 3H8'1eHHll KOTOPhlX o6ecne'IHB8IOT ;Qnll 3a,naHHh!X ycnoBHii HBHny'IWHe ll0K838· 

teJIH KB'leCTBB llOBepXHOCTH. K OCBOBHhlM WBKTOpaM, Onpe;Qerul!OlqHM pelll:HM WnHWOBBHHll, 

OTHOCllTCff xapBKtepHCTHKB WJIHWOB&m.HOH WKYPKH (B llePB}'IO O'lepe;Qb - sepHHCTOCTb); 

CKOPOCTb llO;QB'IH MBtepHana; CKOpOCTb Pe38HH!I (nHHeHHBll CKOPOCTb a6p83HBHOro HHCTPYMeH

Ta); ;QllBJieHHe WJIHWOB&m.HOH WKypKH Ha MBTepHan. 

.Ilnll WJIHWOBBHHll 6epesosoii d>BHephl PeKOMeH,tt}'IOTCll Kap6HKpeMHHeBble H 3neKtpO-
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KOP}'H.QOBJ>Ie WKypKH Ha OCHOBe MOHOKOpyH,Jta H HOpMllJlhHOrO sneKrpOKopyH,ita. IlpH wnutl>o

B8HHH tl>aHephl, HanpHMep, Ha rpex6apa68JIHhlX WJIHti>OBllJlhHhlX CT8HK8X peKOMeH,ll}'lOTCJI 

cnl!,ll}'Kl~e CO'lleTBHHll sepHHCTOCTH WnHtl>OBllJlhHOH WKypKH: nepBJ>IH 6apa68H Wlff rpy6oro 

1JIJIHtl>OB8HHff 50 ••• 40; aropoH: 6apa6aH J:IJiff npoMelKyroworo wnut1>028HHff 40 ••• 32; rperHH: 

6apa68H J:IJiff 'llHCTOBOro WnHtl>OBaHHff 32 ••• 25. 
IlpH 1JIJIHtl>OB8HHH tl>aHephl Ha WHpOKOneHrO'llHhlX WJIHtl>OBllJlhHhlX CT8HK8X B 38BHCHMO

CrH or 1111cna 1JIJIHtl>oBam.HWX arperaroB peKOMeH,ll}'lOTCJI. wnutl>oaam.Hhle neHl'hl cnl!,ll}'Kl~eH 

sepBHCTocrH: J:IJiff JtByx arperaroa 40 ••• 32; J:IJiff 11ethlpex arperaroB 50 ••• 40 H 32 ••• 25; J:IJiff 

weCTH arperaroa 50 ••• 40; 40 ••• 32; 32 ••• 25. 

CKopOCrH no,11a1111 peKOMeHJrflOTCJI J:IJiff rpex6apa68HHhlx wnutl>oaam.HWX CTaHKOB 8 ••• 

17 M/MKHj ,Qnff lllllpOKOneHrO'llHhlX WnHti>OBllJlhHWX CT8HKOB 12 ••• 25 M/MHH. CKOpOCrH pe-

38HHff peKOMeH,ll}'lOrCff cnl!,ll}'Kl~e: J:IJiff rpex6apa68JIHhlX wnutl>oaam.HWX CTaHKOB 18 ••• 

24 M/c; J:IJiff WHpOKOneHrO'llHhlX 11111Htl>OSllJlhHhlX CT8HKOB 22 ••• 27 M/c. 
llaaneHHe WJIHtl>OBllJlhHOH WKypKH peKOMeH,JtyeTCff B 38BHCHMOCTH or ro~ cownu· 

itioB111Bae..oro cnoR H raep.QocrH .QPeBecHHhl 7 ••• 12 H/CM wupHHhl nHCTa tl>aHephl B Hanpaane

IDDI OCH 6apa6aHa. 

lU. blJIB.OB.AJlbHlilE CT.AHICB 

.IlJUI 11111Hcl>OB8HHff 4'8Hephl WHpOKO npHMeJUOOr MHOro6apa68HHhle (MHOrOUHJIHH.QPOBh!e) 

CT8HKH, npe.t1H83Ha11eHHhle J:IJiff 0.tlHO- H .QBYCTOPOHHero WnHcl>OBaHHff noaepXHOCTH microB. 

IIlmlilioBllJlhJlhle CTaHKH J:IJiff o.QHocropoHHero wmi¢>oB8HHff HMeJOr 061i1wo rpH·11eT111Pe wnuct>o

BllJlhHhlX UHJlllHJXPa HHlltHero HnH aepXHero pacnonoJKeHHR, a CT8HKH J:IJiff JtBycropoHHero wmi· 

itioBaHHff - wem.-BoceMI. UHJlllHJXPoa; no rpH·11eT111Pe UHJlllHJXPa CBH3Y H caepxy. no cnoco6y 

110,llll'llH MatepHana p8311H11810t CT8HKH c ryceHH'llHOH H BllJ!hl.IOBOH 110,llll'lleH. IlpHMemuor ore

'llecTBeHHhle CTaHKH llln3UB·3, llln3Ul 9· l H ,11p., a raKJKe «l>ffPMhl "Payre" SKV ( ~HHJUIH,!IHJI). 

B 11ocne.t1Hee BPeMJI Ha saao,11ax BHe.QPftlOTCJI wupoKoneuro'llHh!e wmiitioaam.Hh!e CT8HKH 

Ote'lleCTBeHHOrO npOH3BO,QCTBa lIKIII-1, a TaKJKe HMDOprHhle iliffPM "6H30H" H "6errxep-recc

Hep" (fepMaHHff), iliffPMhl "TaAMcsHBepc" (CIIIA) H iliffPMhl "IIIteHHeM8H" (IIIBeHl.lapHR). 

Y CTaHKOB 6apa6&HHoro (UHJlllHJXPOBOro) THna payuudi KHcrpyMeHT (a6pasHBH8ff neura) 

HURrHBaerCR Ha noaepXHocri. 6apa6aHOB (l.IHJIHJl.QPOB). Bcne.QetBHe orpaHH'lleHHOii ,QJIHHhl 

OKPYJKHOCTH 6apa6aHa, o6ycnoBnHB8lO~eH 6h!ctph!H H3HOC a6p83HBHOH neHl'hl, H 3Ha11Hteln.HOH 

rpy.QOeMKOC?H 38MeHhl H3HOWeHHOH neHTh! CT8HKH 6apa6&HHoro :nma npHMeHmOTCff He3Ha11H· 

reJil>HO. 

TexHu11ecrcue xaparcrepucrurcu 6apa6aHHblX WllUfP064JlbHbrx craHrcoe 

Pac11onoJKeBHe llHJIHH.tlPOB •••• 
'lhlcno l.IH1DIH.QPOB, wr. • ••••• 
P&SMephl wnuitiye..oro MarepHa
na, MM: 
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1Iln3UB·3 1Iln3U 19-1 
HHJKHee BepXHee 
3 3 

SKV•366 
HHJKHee 
3 

SKV·376 
HHJKHee 
3 

SKV·386 
HHJKHee 
3 



H8H60Jlblll8ll !1IHpHH8 • • • I900 I900 I600 18Sa 2IOO 
H8HMeHblll8ll JUIHHll • • •• 450 4SO 4SO 4SO 450 
TOJJll!llHI. • , •• • •••••• 3 ••• 200 3 ••• ISO 3 ••• 200 3 ••• 200 3 ••• 200 

.IlHIMerp IIIJIH4>0B8JlbHOro QM-

~8,MM" • . • • • • • • • • • • 280 280 300 300 300 
q8CTO'E8 BP~eHHll. MHH"1 •••• I46S; I440; 2000 I700 I700 

ISSO IS20 
BeJIH1DIH8 oceaoro nepeMellle-

BHJI ~OB, MM , , , , , ••• 11 IO 
'hlcno ocem.ix nepew~. 
MHH-1 • • • • • • • • • • • • • • • • • • I25 110 
CHeteMI UO,Qlt,111 • • ••••••••• Bam.uo- fyCeHH11- Bam.uoB&H 

Bill Hill 
CKopocn. no.1111111, M/MHH ••••• 4,7 ••• 3 ••• IS s ... I5 5 ••• I5 5 ... IS 

I7,I 
MomHOC'Eh 3JI8KtpO,QBHr8TeJieA, 
KBr. 

IIIJIH4>0BIJJWIWX QHJJHH· 

.llPOB .............. IOx3 I3x3 I3x3 20x3 20x3 
no.1111111 MUepll8JJ8 ••••• I,4; 2,S; I,7 3 3 3 

3,4 
no.111>ewa CtOna ••••••• 0,6 I,I 2,2 2,2 2,2 
MexaBHaMI OCUHJIJUIUHH 0,6 0,6 0,85 0,85 0,85 

fa6apll'EJIWe P83M8PH. w .... 2380x 2430x3365x 2I 70x340Sx 2I 70x3675x 2I 70x3925x 
35I0xl 725 161S I240 I240 I240 

Macca, Kr • •••• •· ••••••••• 8460 8730 7700 8300 9SOO 

TexHu11eCKue xapaicrepucruicu wupoic0J1eHro'IHl>IX 

KaJlu6poelUll>HO-WllUdiOBIUll>Hl>IX craHKOB 

.llKIJI-1 BSM4/190 TB076-4 OSUS2000 UF190 
•siaoH" •Taib&celi- •IJireliBe- •Beftxep-

sepc• M&H" reccHep" 

Pa601111e puwepw, ww: 
llDIPlllll • . . • • • • • • • • • 1830 I900 I900 I900 I900 

BWCO'EI ... , •• • • • • •" I ... 80 3 ... 200 3 ••• 200 2 ... I50 3 ••• IOO 

~o 1I1JIH4>0B8JlbllhlX 
nem, ~ ...........••••• 2 4 4 2 6 
PUMepw 1I1JIH4>oB8JlbBoii mm-
'Ehl, MM: 

J:IJDlll8, ••••••••••••• 2,6 3,81 3,2 2,8 2,62 

mHplllll. •••••••••••• 1920 I9SO I930 I950 1950 
CKopocn. 1I1JIH4>0Bam.Hoii nes-
tw, M/c ••••••••••••••••• 25 25 30 25 26 
CKOPOC'J:h UO,Q81111, M/MHll • • , , , 6 ... 2I 6 ... 30 6,3 ... 39 8 ••• 48 6 ... 30 
Mo~ocn. 3nmctpo,QBHrateneA, 
KBt: 

239 



npHBO.Qa K8JDf6pOB8Jlh-

HOf0 arper1ta • • • • • • • • 100x2 90x2 105x2 
npHBo.Qa arper1t1 npo-

Melltyro'IHoA o6pi60TKH 

npHBo,n1 arper1ta 'IHCTO

BOH 06p160TKH ••••••• 

MexllHHSMI nO,Q&QH •••• 

P1cxo.n Cl!CITOro B03JIYXI, 

M3/MJ1111 • • • • • • • • • • • • • • • • • 

• r161pHTH1>Ie pBSMephl, MM: 

,JVIHHI. • • • • • • • • • • • • • 

WHPHHI .......... .. 

BhlCOTI ••••••••••••• 

Macc1 CTBHKI, T •••••••••••• 

75x2 
10 7,7 

600 907 

3200 4450 
3700 3050 
2800 2700 
19,2 49 

n pH M e"q I H He. TO'IHOCTb mJJHtl>OBlllDUI ±0,1 MM. 

55x2 

1020 

4850 
3785 
3380 
32 

110x2 75x2 

55x2 

45x2 

·-
500 

3735 
3565 

17 

H011abKa w.nuflioaO/l&Hoeo craHKa l.IUJIUHbpoaoeo runa. CxeM1 UHJJHH.lll>OBoro CTBHKa 

O,llHOCTOPOHHel'O 111JIH$OBllHWI c HHlltHHM p1cnon0'1l:eHHeM UHJIHHJIPOB H BIJlhQOBOH no,nneA 

npe,nCTBBneHI HI pHC, 77. IlpH IWil,iiKe CTIHKOB UHJJHH.lll>OBOro i'lml Heo6XO,llHM0° llWllOJIHHTlt 

cne,ttyJO~e onep1IUU1: Bh16p1:n. 16paaHBm.di: HHCTp}'MeHT Tpe6yeMOH sepHHCTOCTHj yCTBHOBH:n. 

H 31KPenH:n. wmitl>OBIJlhHylO neHTy HI UHJIHHJIPIXj HICTpOH:n. 111JIH$OBIJlhHl>Ie UHJIHHJIPhl HI 

TO.JimHHY CHHM1eMoro cno11 H otperynupoB1:n. nono'11:eHHe npHllCHMHh!X poJIHKoB; HICTpOH:n. 

cton no BhlCOTe HI TO~HY tl>BHephl; Bh16p1:n. H yCTBHOBH:n. CKOPOCTb nO,Q&QHj BKJIIOQHTb 

CTIHOK H 06p16ota:n. npo6H1>Ie JIHCThl tl>BHephl. 

A6paaHBm.di: HHCTp}'MeHT no,n6H}l110T no sepHHCTOCTH B 31BHCHMOCTH OT ycnoBHA mnHtl>o

BlllDUI H HOMepl WJDl4>0BIJlhHOfO QHJIHJl,[ij)L KnectBO 06p160TKH noBepXHOCTH XIPIKtepH

syetCR. mepOXOB8TOC1'blO no fOCT 7016-75 H OueHHBleTCff no cpe,nHeH 8pH$MeTHQeCKOH BeJIH• 

Puc. 77. CxeMo 14W1uHilpoeo.?o WJJugioeanbHo.?O craHKo: 
1 - CTon; 2 - no.11&10lllHii aamuc; 3 - npH:lKHMH1>1ii aanH1C; 4 - wnH<1>oaani.H1>1ii 6apa6&H (UHnHH,llp); 5 -

llHCT <!>&Hepi.1; 6 - IqetO'lffblM BBnHIC 
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'DIJle M8KCHM8JlhRhlX BWCOT HepOBHOCTeii R Zmax B TO'lK8X 3&Mepa. Ha npaKTHKe JUUi OUeHKH 

no:eepXHoCTH d>8Heplol nOJI&3}'1DTCJI .ICJUICC8MH wepoxosarOCTH, K8'1t,110My H3 KOTOplolX COOTBeT

CTByer npe,llen&Hoe 3HatieHHe BWCOTW HepOBHOCTeii B MHKpOH8X. 

Knacc ••••••••••••••••••••••••••••••••••••••• 4 5 
R Zmax• MKM, He 6onee. • • • • • • • • • • • • • • • • • • • • • • • • • • 500 320 

6 
200 

7 
100 

8 
60 

lllepoxosarocn. HewnHd>OB8HHOH 6epe30BOH d>8Hep1o1, K8K np&BHJIO, COOTBeTCTByer me

CTOMY KnaCCy, xsoAHoA - rurrowy, Ka'leCTBO nosepXHOCTH wnHd>osaHHoii d>8Hepw ,llOJDl(HO 

COOTBercrBOBllr& Ce,llbMOMY Knaccy, d>BHephl co 3H8KOM Ka'leCTBa - BOCl>MOMy. lllepoxosarocn. 

onpe,11emnor no rOCT 15612-78 c noMono.10 MHKpOCKonos TCil-4M HJIH MHC-11, a raIOKe 

cpaBHeHHeM c 3T8nOHHhlMH o6p83U&MH. 

Ilo.1106p8HHhle lDICThl wnHd>OBllJlhBOH neHThl paccnrn~ BB pOBHOH nosepXHOCTH H ys

JWKHlUOT, CMB'IDIBllJI PBBHOMepHO HX TK8HeB}'ID HJIH 6}'M8JICH}'ID OCHOBY BO,llOA. 'lpe3MepHoe 

ysn8lKHeHHe cnoco6crByer OChUUIHHID a6p8311BBhix 3epeH. YsmmraeHHhle JIHCThl Bhl,llepxomam 

B retieHHe 30 ••• 40 MHH, nocne tiero HBTHl'HBBIOT Ha UHJIHH.llllhl. A6p83HBHIUI neHTa He rpe6yer 

yBJWKHeHHH, ecJIH OHB xpBHHTCJI B noMemeJUIH, r.11e BnBlKHocn. B03.11YXB Bh!We, tieM B uexe. 

,llJui roro 'IT06hl CIUITh c UHJIHHllPOB orpa6or&BW}'ID ( 38rynHBW}'IDCSI) WKYPKY. Heo6XO,llHMO 

OTCOe,iiHHHr& B03.11YXOnpoBO,llhl BhlTJDKHOH CHCTeMhl, no,llHsm.· npHeMH}'ID BOpOHKy HJIH p&My c 

nplOICHMHhlMH ponHK&MH, o6ecne'IHBllJI <:11060,llHhlH ,llOCTyn K sneMeBTBM KpenneHHH WKypKH, 

OCB060,11Hr& KpenneHHe neHThl H cmm. H3HOWeHHylO WlDld>OBBJlhll}'ID WKypKy. 

Ha wnHd>OB8JlbHWX 6apa6aHax ~ UHJDIH.llPH'lecKOii HBBHBKOii nemy Kperurr .llBYWI cnoco-

68MH.: HBBHBKOH no CDHPBJIH HJIH no o6p83}'1Dmeii UHJIHH.llPB c 38KpenneHHeM B npo.11om.HOM 

n83y. Eonee pacnpocrpaHeH nepBhlii cnoco6, TaK KaK B sroM CJl}"lae Hcnom..3yerc.11 WJIHd>oBam.

H8.ll WKypKa WHpHHOH, Mem.weli ,llJlllHhl WlDld>OB8JlbHOrO 6apa6aHa, H He Hapywaercsi ero 6a

JUIHCHpOBKB. Eapa6BHW cr8HK8 .110JDKiUi 6hlr& OKneeHW d>erpoM HJIH cyKHOM ro~oii ·4 ••• 
6 MM, npHtieM CTlolK ero KpOMOK ,llOJDl(eH npHXO,llHr&CSI Ha Cepe,llHH}' CnHpam.HWX K8H8BOK 6a

pa68Ha. Ilpe,11BapHreJlhHO paCKpoeHHylO wnHd>OBBJlhH}'ID neHTy yKnB.lib!BBIOf HB noBepXHOCTI> 

6apa68Ha TaK, 'IT06hl ero KOHl.lbl BOwnH Me:iK.llY BBJIHKBMH HBTJDKHOro ycrpoiicrBa. IleHrY 

38XCHMBIOT, BPBmB.11. C'beMH}'ID pyKO.llTKY .BHHTI, KOTOpwii 'lepe3 pbl'l8'Kil}'IO CHCTeMy o6ecnetiH

B8eT c6luoiteHHe 3lllltHMHblX BBJIHKOB. IIInHd>oBBJlhll}'ID neHTy 061o1'1HO yCT8HllBJIHB8IOT H Kpe

rurr ,11Boe pa6otiHx: O.llHH HBBHBaer H HBTHl'HBBer neHfY, ,11pyrofi Me,llneHHO Bpauaer 6apa68H c 

noMOUO.IO C'l_o8MHOH. pyKOJITKH. IlHCThl neHThl opHeHTHp}'IDTCJI OTB~O 6apa68H8 r&K, 

'IT06hl H&npBBJleHHe HBBHBKH COOTB~OBanO H&npBBJleHHIO BPBmeHH.11 6apa68HOB (UHJIHH

,llpOB) npH WJIHd>OBllHHH. 

IlpH HBBHBKe neHTa .llOJDl(Ha nnoruo npHJierar& K 6apa6BHY (UHJIHH.lllly). Kpaii O,!Uloro 

BHTKB ,llOJDl(eH H8XneCThlB8T&CSI KpaeM cne,ll}'IDmero BHTKa, a yTOJillleHHe ,llOJDl(HO pacnona

r&T&C.11 B BHHTOBOM n83y 6apa68Ha. Ilocne OKOHt18Ten&HOrO 38KpenneHHll,' a6p83HBHOii· neHT&I 

nepeKJIIO'IBIOT pyKo.RTKy Mex8HH3Ma nosopora B nonoJJCeHHe •MeXBHH'lecKoe BPlllUeHHe 

6apa68H8 (UHJIHH.lllla)•. Ilosopa'IHBB.R 6apa6aH (UHJIHH.llP) BPY'IHYIO. cne,eyer y6e,11Hn.C.11 B roM, 
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'ITO OH BP&IIUlercH CB060,ttHO H WJIH4>0BaJihH&ll 'neHTa He 3ll,lleB&er 38 HenO,llBH'1CHhle ,tte'lanH 

CTllHKL 

B 6apa68HHhlX (~oll!ilX) WJIH4>0BaJihHhlX CTllHKllX OllTHMaJihH&ll BeJIHlUIH& npH· 

JltHMa (.ttasneHHJI) WJIH4>0BaJihHOH IIIKYPKH ,ttOnJltH& COOTBerCTBOB&T& CHne TOK& KOH?pOJlbHhlX 

8MllepMerpos 15 ••• 20 A. Heo6xo,ttHMoe .ttasneHHe 06ecnetnm1110T coOTBerCTB}'IO~ei yct&HOB· 

Koi WJIH4>osara.Hhlx, 683Hp}'IO~. npHlltHMllhlX H no,ttaJOIIUIX anm.temos. BeJIHtU1Ha coWJIH· 

4JoehlBllHHll Hapy'11:Horo cnosi 4>&Hephl 3a O.ttHH npoxo.tt He .t1onJ1tHa npeshlwan. 0,1 ••• 0,2 MM. 

IllnH4>y&W1 4>auepa .ttOJ1lltllll HMen. teMIIepaiypy He ehlWe 40 •c, sn8'1CHocn. - He ehlllle 

12 "· HaH6onee xap&KtepBlile .tte4>ei<Thl WJIH4>0B&HHSI, npH'Dlllhl HX B03HHKHOlleBHJI H Mephl 

no HX yctp&HeHHJO npe,ttct&BneHbl s u6n. 25. 

25 • .llegieKJ'bl WJJugioeaHUSI giaHepw Ha 6apa6aHHl>IX (qunuHdpoewx) 
WJIUgi06aJl6HblX craHKax, npu•IUHW WC 603HUKH06eHUSI u Mepw ycrpaHeHUSI 

P83phlB WJIH4>0BaJihHOH 

neHThl 

IlpH'IHH& Mephl yctpaueHHSI 

'lpe:iMepHoe ,tt&BneHHe co CTOPO- IlpasHnbl:IO HaCTpOHTb CT&HOK, 

Hhl WJIH4>0BaJihHOH neHThl YMeHbWHn. TO~Hy CHHMae

Moro cnosi 

.IIe4>eKThl 06pa6an.1B&eMOH no- y CHJIHTb KOHTpOJlb nosepXHocrH 

BepXHOCTH, npHBO~e K o6pa· JIHCTOB 4>&Hephl nepe,tt WJIH4>0-

30BUUIJO KpyllHhlx CKOnOB B&HHeM 

Oct&HoBKa no.tt&BaeMoro He.ttocraro1U1oe yCHJIHe npH'1CHMa YseJIH'IHTb yCHJIHe npHEHMa 

JIHCTa 4>&Hephl B CTaHKe HJIH nplOKHMHhlX BaJihQOB nplOICHMHhlX BaJihQOB 

Hep&BHOMepH&ll no.11&11a 

CM~eHHe 06pa6an.1BaeMo- B311HMH&ll HenapanneJlbHocn. no- Boccr&HosHn. reoMe'lpHQecK}'IO 

ro JIHCTB 4>&Hephl B 60KOBOM .t18IOIIUIX H npKiKHMHhlX BaJihQOB TOQHOCT& pacnonoJlteHHSI no,tt8l0· 

HaIJpasnemui (poJIHKOB) ~ H nplOICHMHhlX pOJIHKOB 

He 06ecneqe11a rpe6yeMllll 

1U1ct0ra (KJiaCc wepoxosa· 

rocrH)o6pa6an.1saeMoi 

nosepxHocrH 

3epHHCTOCT& WJIH4JOBaJihHOH neH· 3BMeHHn. WJIH4JOll8JI&H}'D 

Thi He COOTBe'lCTByer nap&Merp&M neHT}' 

WJIH4JOBBJUUI 

HaJIH1U1e np101Coroe Ha 06- 3arynneHHe a6p83HBHoro HHctpy· 3&MeHHn. wnH4>0BaJihH}'IO 

pa6&ThlB8eMOH nosepXHOCTH MeHTB neHThl 

'lpe:iMepaoe .tt&BneHHe co CTOPO- YMeJn.WHn. TOnlIUIHY CHHMBe-

Hhl wnH4>oeara.Hoi neHn.1 Moro cnosi 
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llpO.ttOJl'11'.8HH8 

llpH'IHHI 

BonHHCTOCTb c onpe,11eneH· HsHoc no,lllilHIIHHKoB wJIHil>o

Hb!M waroM o6pa6or&HHoii BIJihHhlX 6apa6&HOB 
noBepxHOCTH 

Mephl ycrp&HeHID1 

3&Memm. no,Q1IDIIIHHKH 

HapyweHHe 6anBHCHPOBKH (.ttHc· llpOH3BeCTH 6an&HcHpOBKY 

6an&Hc) WJIH!l>OBIJihHhlX 6apa6a· WJIH!l>OBIJihHhlX 6apa6&HOB 

HOB 

BonHHCTOCTh o6pa6otaHHoii He.ttOCTarolllloe yCHJIHe npH:1KHM& YBeJIHllHTb yCHJIHe npH'11'.HM& 

noBepXHOCTH 6es onpene- no.t1110~ H npH:1KHMHhlX poJIH· no.ttllO!lUIX H npH:1KHMHhlx 
JleHHOro wara KOB poJIHKOB 

llpOCKIJih3hlB&HHe npHBO.IIHhlX YBeJIH11HT1> HariuKeHHe peMHeA 
peMHeA wJIH!l>oBam.Hhlx 6apa6a· 

HOB (tnmHH.tlPOB) 

HepasHoMepHllll wepoxoBa· 3HatUl:rem.Hllll BeJIH'IHHa MecTHhlxOr.tteJIHn. JlHCTbl !l>&Hepbl, 

rocri. o6pa6or&HHoii noBepx· HepoBHocreA Ha noBepXHOCTH 06· HMeIO!lUle 3Ha'DlteJibHhle Mecr-

HOCTH pa6aTblBleMOH iPaHepbl Hhle HepOBHOCTH, W!H nocne-

.IIYIO~eA o6pa6orKH HX HI nepe
H&n8'11'.eHHOM CTIHKe 

HepaBHOMepHllll CKopocri. no.t11· YBeJIHtU!Tb .t1aBneHHe npHEHM· 

l!H HhlX POJIHKOB 
HenpaBHnbHllll HacrpoiiKa CT&HKa HacrpOHTb craHOK B COOTBer· 

Ha ro~y o6pa6amBaeMOH CTBHH c HHCTpyKUHeii 

!l>&Hepbl 

lllupoKollekrO'IHble WJIU¢06Cl.llbHble craHKIJ, WC HCl.llaaKa. 3HatU!reni.Hllll WMpHHa (.ttJIHHI) 

WHPOKHX WJIH!l>OBIJihHhlX neirr (2600 ••• 3800 MM) H HaJIHtU!e HecKOJlbKHX pa6ol!HX BIJihl.IOB 

(2; 4; 6) B w.1rnitiOB8JihHOM arperare C03,Q8.JOT 6naronpHHtHhle ycnOBHH WJH siPiPeKTHBHOH 

OtUICTKH neHT OT OTXO,QOB wnHitiOBIHHH H, cne.ttoBaT!'JlbHO, 06ecnetU1B8IOT BblCOK}'IO CTOHKOCTh H 

pa6orocnoco6Hocri. a6p83HBHoro HHetpyMeHTa. 3ro no3BOnHer npH npo'Dlx paBHhlx ycnOBHHX 

(rHne a6p83HBHoro HHCTpyMeHTa, ero 3epHHCTOCTH H r.n.) BecrH o6pa6orKy npH 6oni.wHX BeJIH· 

l!HHax .ttasneHHH co CTopOHhl wJIH!l>OBIJihHoii wKypKH 6es onaCHOCTH Bb13Bari. yCKopeHHblii 

H3HOC a6p83HBHOro (peE~ero) HHCTpYMeHra. llosroMy Ha WHpOKOJleHTOl!HhlX WJIH!l>OBllJlbHhlX 

CTaHK8X o6pa6orKy B03MO)l(H0 BecTH npH CKOpOCTHX no.tta'DI ,QO 24 ••• so M/MHH. llpOH3BO.ttH· 

reJlbHOCTb HX B 3 ••• 4 P838 6oni.we npOH3BO.ttHTeJlbHOCTH CTIHKOB 6apa6&HHoro (UHJIHH.ttPO

BOro) THna. Boni.wHM ,QOCTOHHCTBOM 3THX CTaHKOB HBJlffeTCH TO, l!TO o6pa6orKy Ha HHX MO)l(HO 

BecrH 0.tlHOBpeMeHHO c .IIBYX CTOPOH. 
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Puc. 78. Cxe.\lo wuporconeNroqNozo WllUg!ioeonbHozo croHr<a M()(}eJiu JUCIII·l: 
1, 2 - WHJ>OKoneHTO<u11>1e arperari.i; 3 - Mex8HH3M noneua; 4 - wnH<j>yeM1>1A nHCTj 5, 6 - no,11npylKHHeH· 
m1e ponHKosi.1e CToni.i; 7 - llleTKa 

KORCTp}'KIUUI UIHpOKOneHTO'IRhlX CTIHKOB n03BOJUler Bblnomr.im. HX 6hlCTP}'IO H roqH}'IO 

HBCTpOHKY Ha TOJnqHJI}' CHHMaeMoro CJIOR. 38MeH8 orpa6orllBUIHX lllJIH~OB8JlhllhlX neHT npOH3" 

BO,llHTCJI 38 3 ••• 5 MHH npOTHB 40 ••• 45 MHH B 6apa68HHhlX CT&HKax. KBJIH6posam.uo·wmr~o

Bam.HhlA CTBHOK npe,QH83HaqeH B OCROBHOM ,nJIR o6pa60TKH ~eBeCHOCTpy)lteqHhlx nmrr. IlpH 

HcnO.llb30BllHHH WJDl~OB8JlhHhlX neHT COOTBeTCTB}'IO~eH 3epHHCTOCTH OH MOXCer 6h1Tb c y,110-

snersopHTeJILHhlMH pe3yru.raraMH npHMeHeH H .nJIR WnH~OBBHHll ~BHephl. IlpHHUHIIHaru.HBR 

CXeM8 pa60Thl CT8HK8 .IlKIJl·l npe,llCT8BneH8 Ha pHC. 78. 

CraHOK HMeer .llB8 UIHpOKOneHT011RhlX arperara 1 H 2, pacnonollteHllhlX o,llHH npOTHB 

~yroro B BepXHeH H HHlKHeH CT8HHH8X. HIOKHRR CT8HHH8 COCTOHT H3 i:uiyx JDIThlX 60KOBHH, 

CBR38HHhlX csepxy H CHH3y nonepeqHHAMH. .IlnR BhlnOnHeHHR MOHTBlltHhlX pa6or H yxo,11a 38 

CTIHKOM B CT8HHHe npe,tzyCMOTpeHhl OKH8, 38KphlB8eMhle KphlWK8MH. B RHlKHeH qacrH CTBHHHhl 

Ha rutHTe yCTBHOBneH 3lleKrpO,llBHrarera. npHB0,118 HHlKJlero wnH~OB8JILHOro arperara. Ha cne

In18JlhllhlX onopax HHJICReH CT8HHHhl CMOHTHPOB8H MeX8HH3M 3 no,ll'&eM8 BepXHeii CT8HHHhl. 

KoHCTp}'KIUUI BepXHeH CT8HHHhl BHan0rHqH8 KOHCTp~ HHJICHeH CTBHHHhl. 0Ha CMOHTHPO

B8H8 H8 qen.ipex KOnOBHax. Mex8HH3M no,ll'&eM8 BepXHeii CT8HHHhl COCTOHT H3 MOTOp-pe,JzyKTO

pa H qen.ipex qepu11RhlX pe,llyKropos. Ban qepBRqfforo pe,tzyKropa cnyxcHT raKXCe BHHroM, no 

Koropouy qepe:i KynaqKOB}'IO raiiicy nepeM~aerCR KonoHHa sepXHeii CTBHHHhl. qeps.IPUl:ble 

pe,tzyKrophl coe,llHHeHhl Mellt,lly co6oii 1.1enHoii nepe,11aqefi H sanaMH. lllnn~osam.Hh!e arperathl 



YC'r8HOBJICHbl HI nonepetUlhlX csapHblX rpuepcax, lKecTKO 38KpeMmDlhlX HI npasoii H c no

MOUU>JO C'beMHoii onopbl - Ha nesoii 6oKOBHHe craHHJlbl. KlllKJlblii WJD11i>osam.Hhlii arperar 

HMeeT no 0,llHOMf KOll'l'aK'l:HOMy BllJll>l.IY c p83HHOB!o1M noKpbl?HeM rsep,11oc:n.10 90° e,11. no lllopy, 

no O,llHOMf ilem.HOMet8JUIHQecKOMy Hatff:JKHOMY BllJll>LIY c 6amtoii, no ,llBa HaTlllKHblX rmes

MO~a. 

IlHeBMOLIHJIHll.ll]>bl YC'r8HOBJieHhl Ha rpasepce. Hx WTOKH wapHHpHO COe,llHHl!Hbl c 6anKOH 

HarlllKHoro sam.ua. DnOCKoc:n. ycr&HOBKH WJD11i>OB8Jil>JWX arperuos 118KJIOHeea no.11 yrnoM 45° 

K H&npaBJieHHIO nOMQH M&TepHan&. 

.IIBHxcy~ecsi H&BCTpeqy no,ll&BaeMOMY JIHC'rf (nJIHTe) 6ecKolle'mble WJD11i>osam.swe 

nimn.i npHBo.wm:ff or llH.llHBH.llfaJibBWX 3neKrpo.11BwareneA qepe3 KJIHHOpeMeHHYJO nepe,11aqy. 

JlHcr (1IJU1ra) 4 no,11aetCll poJIHK&MH. 

,Ilrui.06ecneqeHHJ1 CJUmU1 p&BHOMepsoro npHnfCKa c .llBYX cropoH JIHC'r (nmna) B npouecce 

o6pa60TKH ueHrpHpyetCll QeTblPbMSI no,11npylKHHeHHblMH poJIHKOBblMH C'rOnllMH 5 H 6, Hecy

UlHMH UeHrpHpyio~e 6awMaKH. Cro.nw HMeJOT B03Mo:JKHoc:n. peryJIHpoBIHHll no BblCOTe orso

CHtenbHO KOHTaKTllblX BaJibUOB. Ha BepXHeM nepe,llHeM crone CMOllDIPOBllll KOHrpOnbHOH no,q

npy:JKHHeHHblii poJIHK, Koropblii qepe3 KOHetDlbiH BblKJDOQ&Tenb OTKJIJOQ&et no.11aqy npH HC.110-

nyC?HMo 6oni.woii ro~e JIHcra (IIJIHTbl) ii>BHepHoii npo.nyKUHH. Ilo,ll&IO~e poJIHKH npHBo

.llffTCJI Ot CKOpOC'rHOro 3neKTpO,llBHr&TeJJJI 'lepe3 B&pHarop, pe,llyKTOp, KJIHHOpeMeHHYJO H uen

HYIO nepemi•m • .Ilrui 3~ or neperpysoK npHBO.ll CHa6:JKeH wapHICOBOH npe,11oxpamaem.Hoii 

MYii>roii. CKopocri. nO,ll&QH ycr&HaBmlsaetCll c nyni.ra ynpasneHIUI cepBO.llBHr&TeneM eapHaro

pa. IlpH neperpy3Ke 3neKTpO,llBHrareneA npHBO,llOB WJIHii>OB&ni.llblX neHT, B03MOlKHOH npH 

o6pe6orKe P83HOTO~OH ii>&Hepbl, Ha CT&HKe npe,llyCMOTpeH& 6noKMpOBK8, &BTOMUH'leCKH 

cdfxc&J011W1 CKopoc:n. no,11AQH B 2 pua. Ilono:JKeHHeM WJIHii>OllaJibBoii neHT1o1 Ba sam.uax WJIH

il>osam.Hblx arperaroe ynp&BJUIJO:r rmeBMamqecKHe Mex&HH3Mbl, cpa61Tb1B&JO~e or lllleBMa

'l:HQecKHX M?QHKOB, pacnonO:JKeHBWX B8 paccroSIHHH 2 MM OT KP&SI WJIHWOllaJibHOii neHTbl. Ha 

ro~y o6pa61TblB&eMOrO M&TepH&Jll C'r8HOK B&C'rp&HB&e1'Cll c nyni.ra ynp&BJieHIUI BKJDD'le

HHeM 3neKtpO,llBHrarenff MeX8HH3M8 no,11119Ma BepXBeH C'raHHJlbl. 

Kol!'l'poni. BblfiOnHffeTCll nyreM orc11era ue.nwx MHnJIHMerpos no JIHHeiiKe H .llecJITblX 

.11oneA MHnnHMerpa no nHM6y, pacnono:JKeHHOMf Ha JIJIUeBOH cropoHe C'r&HKL IIlerKH 7 ycra

HOBJil!Hbl Ha KPOHWreiiHax Ba sepxaeii H HHXCHeH crax:max. 

Hanll,!IKa WHpOKOneHTOtUlhlX wmii1>osam.~x C'r&HKOB BKJDDQ&et B Ce6ff perynHpOB&BHe 

WJIHii>osam.HblX arpernos, noMJO~ero KOHBeHepa, 06~ HacrpoiiKy H onpo6os&BHe cr&HKa s 
pa6ore. 

HacrpoiiKa CT&HKB 311KJIJOQ&eTCll B YC'r8HOBneBHH B311HMHblX OTBOCHTeni.HblX nono:JKe

HHii WJIHii>OB&nbHOro HHC'rpfMeHT8, 683Hp}'IO~X H no,ll8JO~X 3neMeHTOB. B Hee raK:JKe BXO,llHT 

YC'rBHOBJieHHe .11asneHHS1 npH:JKHMHblX H no,11&JO~ 3neMeHTOB, ocUHiimluHH .llBH:JK~eiiCll 

WJIHWOBam.HOH neHTbl H ,ll&BJieHHe WJIHWOB&HHSI. 

HBH6onee xapaKrepHi.ie HeHcnp&BHOC'rH WHpOKonemo'IHWX WJD11i>osam.HblX cr&HKoB, 

npHQHHbl HX nollBJieHHSI H cnoco6111 ycrp&HeHHS! npe,llC'r&BJieHlll s ra6n. 26. 
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26. HeucnpaeHocru wupo1<011eHTO'IHb1X W11u!fioeG11bHblX craHKoe 

HeHcnpBBHOCTb 

Pa:iphIB WJIHcl>OB811hHOH 

neHThl 

IlpHllMHa noHBneHHH Cnoco6 ycrpaHeHHH 

qpeaMepHoe HaT!DKeHHe neHThl OrperynHposan. HaT!DKeHHe 
neHTbl 

Hei:1ocrarotmoe HaT!DKeHHe, npw Orperym1posan. Har!DKeHHe 

BO):IHIUee K npOCK811h3b!BllHHIO 
neHTbl Ha sam.uax, oco6eHHo 
npH Ha6ope CKOpOCTH 

Ha,Qpb!Bbl Ha KpoMKax neHThl y ):laIIHTb HaJ:lPb!Bbl, Bblpeaas 
HOllC~aMH no nn&BHOH KpH

soii, ynpOtlllHl'b KpOMKY. npH
KneHB c o6paTHOH CTOpOHbl no
noCKy TOHKOH 6yMarH 

3arpmHeHHe npHBO):la BBJlhUOB, 011HCTH1'b npHBOJ:IHble B811hl.lbl 

npHBO):IHIUee K npocKa11h3b!BllHHIO 

neHTbl 

qpeaMepHoe i:1asneHHe wnHcl>o- HacrpoHn. crmoK, yMeH&wHB 
BaHHH npHnyCK no TOnIUHHe 

3arH6 KpOMKH wsa Ha o6paTHOii Ynpo'IHl'b WOB, npHKneHB no
CTOpoHe neHTW nocKy H3 6yMarH HnH nneHKH 

.Uecl>eKTbl o6pa6aTh!BaeMoii no- YCHnHl'b KOHTpon& nosepXHOCTH 
sepXHOCTH, npHBO.l;lffllU!e K o6pa- nHCTOB ct>mepHoii npOJ:IYKUHH 
30B8HHIO KpynHblx CKOnOB nepe):I wnHcl>OBaHHeM 

06p830BaHHe CKna):IOK, MOp-3arpH3HeHHe UHnHHJ:lPH'leCKOH 011HCTH1'b BBJlhl.lbl OT WnHcl>o-
IUHH H rpeuum Ha neme nosepXHOCTH B811hUOB WnHcl>O- BBJlhHOii IlblnH 

sam.Horo arperara 

IlorepH reoMeTpH'lecKoii TO'IHO- 3aMeHHl'b BBJlhl.lbl HnH BOCCTa-
CTH BBJlhUOB wnHcl>OBBJlhHOro ar- HOBHTb reOMeTpH'lecKyio •11-
perara HOCTb 

Heyi:1osnetsopHren&Hoe Ka11ecrso 3weHHT& neHTy 
H3I'OTOBneHHH 6ecxOHe'IHOH 
neHTbl 

Heycroii'IHsoe nonollCeHHe HenpBBHn&HaH HacrpoiiKa Mexa- To lKe 
neHTh! Ha san&uax arperara HH3Ma OCUHnnHUHH 
( C):IBHr B OJ:IHY CTOpoHy) 
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HeHCIIp&BHocn. 

OcT&HOBKa no,naBaeMoro 
· nHCTa (nnHw) HJ1H ero He

paBHOMepHSJI nona11a 

Ilpo,nonxceHHe 

Cnoco6 yCTp&HeHHR 

Henocraro'IHoe fCHnHe npHXCHMa YBenHtmT& yCHnHe npHxcHMa 

BaJ!hUOB BllJlhUOB (ponHKOB) 

3arpH3HeHHe noBepXHOCTH no

,[lll!O!QHX BllJlhUOB (pOnHKOB) 
Otn1CTHTb UHnHHnpHqecK}'IO no

sepXHOCTb 00,QlllOIQHX BllJlhUOB 
(pOnHKOB) 

CMeJQeHHe o6pa6aTbIBae- Henapannem.HocTb no,nll!OIQHX BoCCTaHOBHT& reoMeTpHt,iecK}'IO 

TOl,IHOCTb nO,[lll!O!QHX H npHXCHM• 

HbIX POnHKOB 

Moro MarepHana B 60KOBOM H npHXCHMHh!X pOnHKOB 
HanpaBneHHH 

PaaHOTOn!QHHHOCTb o6pa· H3HOC KOHTaKTHoro aam.ua BocCTaHOBHTb TOl,IHOCTb 1fnH 3a· 

MeHHTb KOHTaKTH&di Baneu 60TllHHblX OnHT (nHCTOB) B 

nonepe'IHOM HanpaBneHHH 3arpH3HP.HHe noaepXHOCTH 
(ceqeHHH) 

Otn1CTHTb noaepXHOCTb 

KOHrppOnHKa 

HlnHl,!He $eMKH B o6pa· 

60T8HHOH nlJHTe (nHcre) 

oKono nepe,itlei! H 3anHeli . 
KpOMOK 

KOHrpponHKa 

Henapannem.HoCT& KOHTaKTHoro BoccraHOBHTb napannem.HOCT& 

Bam.ua H KOHrpponHKa KOHTaKTHOro Bam.ua H KOHrp· 

pOnHKa 

HenpaBHn&HSJI ycraHOBKa onop- OrperynHpOBaTb nonoxceHHe 

HbIX 6anoK onopHblx 6anoK 

BonHHCTOCTb o6pa6oraH· 3arpH3HeHl'le o6parHoli cropollbI OwCTHTb neHTY HnH 3aMeHHTb 

HOH nosepXHOCTH c onpe- neHTbl OTXO,[laMH wmict>OBllHHJI ee 
neneHHblM waroM 

IlpoWnHcl>OBb!BaHHe Ha· 

pyxcHoro cnoH wnoHa 

H3HOC KOHTaKTHoro Bam.ua BOCCTaHOBHTb reoMerpHt,18CK}'IO 

TO'IHOCTb BllJlhUa HJIH 3aM8HHTb 

ero 

H3Hoc no,nwHOHHKOB KOHTaKT- 3aMeHHTb no,nwHOHHKH 

Horo sam.ua 

3Hatn1tem.Hoe orKnoHeHHe no 

TOnIQHHe OT HOMHHllJlhHOro paa· 

Mepa nHCTOB (nmir) it>aHephl 

OrnenHTb miCThl (nnHw), 

HMeJOIQHE! 3Hat,1HTen&Hhle OTKnO

HeHHH no TonIQHHe, ,nnH HX no

cnen}'IO~eH o6pa6orKH Ha ne

peHacrpoeHHOM CTaHKe 
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HepasHOMepHu wepoxo

BUocn. o6pa60TaHBOH no

BepXHOCTH 

Ilpo,ttonllteHHe 

IlpH1DIHll OOftBneHIUI Cnoco6 yctplHeHIUI 

HenpliBHJibHlft HactpoiiKa KOMaH- IlpasHJlbHO HacrpoH:n. KOMaH-

,ttoannapara ,ttoannapar 

Henp8BHJibH8ft YCTIHOBKa pa6oqe-Ilp8BHJI&HO HactpOH:n. pa6oqee 
ro nonOllteHMft KOHTaKTHOH npH- nonolltemie npWKHMHOH 6anKH 

lltHMHOH 6anKH B COOTBeTCTBHH CO CXeMOH H8· 
ctpoiiKH 

0Tc}'TCTBHe llMOptH31111HH ycra- BOCCTIHOBH:n. llMOp?H381gUO 

HOBKH no,ttaIO~X aneMeHTOB 

HepasHoMepHu CKopocn. no,tta'llH YseJ!HllHTb ,ttasneHHe npWKHM: 

MaTepHana 

HetoQHu yC"'aHOBKa HnH npo- IlpoH3BeCTH TOQH}'IO ycraHOBKY 

H3BOm.Hoe CMerqeHHe orpBHH'llH· orpaHH'llHTeM WHpHHbl wJIHit>o-

TeM WHpHHbl WnH!l>OBaHHft BaHHft 

Henp8BiUibH8ft HactpoiiKa CTaHKa IlpoH3BeCTH HacrpoiiKy cramca 

Ha TO~ o6pa6an.maeMoii B COOTBeTCTBHH co CXeMOH 
nnH1'bI (nHcra) HactpoiiKH 

HsHoc BH'mil>PHKLIHOHHoro no-
KphlTHft KOHTaKTHOH npWKHMHOH IlOKPJ>ITHe 
6anKH 

HetOQHBft YCTIHOBKll HnH npoH3- IlpOH3BecTH TOQH}'IO yCTIHOBKY 
som.Hoe CMerqeHHe orpaHH'llHTeM orpaHH11HTeru1 WHpHHbl wnH!l>o-

WHpHHhl WnH!l>OB8HH$1 BaHHft 

HepasHoMepHocn. CKOpOCTH no,tta- YseJ!HllHTb ,ttasneHHe npWKHM-

'llH MaTepHana HhIX aneMeHTOB 

3Ha'llHTem.Hu semi11HHa Meer- Or,tteJIH:n. nnH1'bI (nHC1'bI) it>a-

HJ>IX HepOBHOCTeH Ha nosepXHOCTHHepHoH npo,IlyKQHH, HMeIO~e 

o6pa6an.maeMoii nnHTbl (JIHcra) sila'l!HTem.Hhle MeCTHhle Hepos-

!l>aHepHoA npoJ:IYKQHH ·HbcTH, ,tl1lll nocne,ttyJO~eii HX 
o6pa60TKH Ha nepeHanBllteHHOl\4 

CTaHKe 

n pH Me q a H He. IlpH HeB03MOlltHOCTH yctpaHeHHll HeHcnpaBHOCTH CBOHMH CMllMH pa6o'llHA 

,ttOnllteH coo61l4HTb 06 3TOM MexaHHKy, MaCTepy HnH Ha'l8JlbHHKY yqacTKa (~exa) H ,tlO yctpa

ReHHft HeHcnpaBROCTH He BKJIIO'laTb CTIHOK B pa6oey. 



10.3. DP ABBJIA SB301IA.CH08 P ASOTlil 
HA JllJIB.OB.AJlldDilX Cl'AHKAX 

IlpH pal50te HI WJIH!l>OB8JlbHblX CTIHKIX Heol5XO,llHMO CTporo col5mo.1181'1> .nplBHJII rexHHKH 

15e:ionlCHOCTH H cnemm. 31 HCIIPIBHOCThlO MeX8HH3MOB H orpllR.Q810llUIX yctpoACTB. Jlm1 ol5ec

neqeHffjl 6e:ion1CH0A p1l50Tbl H8 wnH!l>OB8JlbHblX CT8HK8X Heo6XO,llHMO HCKmo'IHTh B03M0:11C· 

HOCTJ. nonyqe1UU1 CT8HO'IHHKOM MexaHHQecKHX tplBM, npoi!>ecCHoHam.HblX 3a6oneaaHHii, 

B3PWB8 H B03rOP8HHJI OTXO,QOB wnH!l>OBIHHll. 

IlonyqeHHe TplBM B03M0:11CHO npH o6pb1Be WJIH4>0B8Jll>HOH neHTbl. llo3T<>MY Heol5XO,QHMO 

BHHM8TeJibHO CJie.QHTh 3a COCTOllHHeM neHTbl H He p160tan neHT&MH c H8,lij)blB8MH KpOMOK. 

OnacRo npHKOCHOBeHHe pyK pa6oqero K .QBH:11C~eAC11 16p83KBRoii neHTe H ,QpyrHM .QBH:11Cy· 

~Cl! 3neMeHT&M CT8HKa. lln11 06ecneqeHW1 6eaonacHOCTH pa6oTbl ace .QBH:11C~ec11 Q&CTH H 

3ReMeHTbl CT8HK8 ,Q0n:11Cllbl 6b1Tb orp8:11C.QeBbl; orpP,QeHIUI ,QOnEHbl 15b1Th c6nOKMpOB8Hbl c 

nyCKOBblMH H ropM03llblMH yctpoiictBIMH. 

Orplllt,Qe!UUI pa60QHX LtHRHH.QPOB (6apa68HOB) H B8JlbUOB KOHCTpyKTHBHO 041>opMn1110T B 

BH.Qe l'U:dnenpHeMHHKOB 3KcraycrepHoii CHCTeMbl. Y .1:1aneHHe l'U:dnH, o6p83YJOu:ieHCll npH wnH4>o

BIHHH il>BHepHOH npo,QyKUHH, llBruieTCll 06ll38TeJibl!hlM yCJIOBHeM npOH3BO,QCTBelUIOH C8HHT8· 

pHH. Y.t1aneHHe OTXO,QOB WJIH4>0B8HHll 38Tpy.QHeHO o6p830B8HHeM CT8THQecKOrO 3ReKTPHQeCTB8 

npH TpeHHH WnH!l>OB8JlbHOH LL!KypKH no ,QpeBeCHHe. 3apll.Qbl cT8THQecKOro 3ReKTpHQecTB8 HI· 

K8IIJIJIB810TCll H8 o6pa68TblB8eMblX noaepXHOCT.llX, WKypKe H conpHK8C810llUIXCll c HHMH 3Jle

MeHTax CT8HK8. IlpHKOCHOBeHHe pa6o11ero K 38Pll:11CellllblM 3ReMeHT8M M0:11CeT Bbl3B8Th 803,Q~ 

CTBHe ,QOCT8TO'lllO CHn&Horo 38pll.Qa. IlOCTOl!HHOe B03,Qei!CTBHe 3ReKTpHQecKHX 38Pll.QOB BPe.QHO 

OTpllRleTCll Ha 3.Qopos&e qenoseKa. · KpoMe Toro, l'U:dnesble OTXO.Qbl wnH4>0B8HHJI npH onpe-

.1:1eneHHOH HX KOllI.leHTpBUHH B B03,QyXe B3pblBOonacllbl H noEapoonacllbl. 
I 

lln11 6opi.15bl co craTHQecKHM 3ReKTpHqecrBOM o6opy.QOB8HHe cne,Qyet 383eMnl!Tb,1 CBOe-

BpeMeHHO O'IHIU8Th OT CK8IIJIHB8!01UeACll llhUIH, npHMeH.llTb CIIllUH8Jlbllble yapoi!CTB8 ,QJI.11 CHS!· 

THJI CT8THQecKOro 3ReKTpH'lecTB8, OCH81U8Tb o6opy.QOB8HHe npOTHBOB3pb1BllhlMH yCTpoi!crB&MH. 

llnll .yMeHbwelUUI sneKrpOCTBTHQecKHX 38Pll.QOB Ha o6p&THYJO CTOpOHY WJIH4>0B8JibllblX neHT 

H8HOCllT rpa4>HToco.1:1ep:11C111UHe naCTbl. H8HeceHH8.ll TOHKHM cnoeM nacta HeHtpanH3yeT CTBTH

qecKHe 38Pll.Qbl ,QO H3HOC8 neHTbl. 

H3secteH npOCToi:i cnoco6 yCKopeHHJ1 CTeK8HHJI 3neKTpOCTarHqecKHX 3ap11.1:1os - ysn&:11CHe

HHe B03,QyX8 Bl5nH3H pa60'IHX MeCT ,QO 75 ••• 80 % BR8:11CHOCTH CM8'!HB8HHeM nonos, YCT8HOB· 

KOH 00,Q,QOHOB C BO.QOi! H T .n. 

lletanH ol5opy.QOB8HHll, c KOTOpblMH B03M0:11CHO coy.QapeHHe BH83anHO p830pBIBWeHCll 

WJIH4>0B8JlbHOH neHTbl, ,QOR:11Cllbl .H3fOTIBRHB8ThCll H3 BnJOMHHHJI HRH ,QpyrHX M&TepH&nOB, 

HCKJIIOQ8JOIUHX B ,Q8HHOM cnyqae o6p830B8HHe HCKp. BKnlO'IHTh wnu4>oaam.llblH CT8HOK MOEHO 

TOJibKO npH BKnJOQeHHOH H . .llCIIPIBHOH 3KcrayCTepHOH CHCTeMe. 

Bee WJIH!l>OB8Jlbllble CT8HKH ,QOnEHbl 6b1Th CH86:11Cellbl 6blCTPO.QeHCTBYJOIUHMH TOPM038MH. 

IlpH nl060M HapyweHHH HOpM8JibllblX ycnOBHH pa60Tbl (nB.QeHHH ,QIBReHHll B nHeBMO- HJiH 

rH,QpOCHCTeMe, OTKnJOQeHHH 3neKTp03HeprHH H .Qp.) ,QOnEeH OTKmoQ8TbCll B 8BTOM8THQetKOM 

peEHMe. npHBO,Q CT8HK8. 
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0,QHHM H3 BlllKHhlX it>aKTOPOB C03,QaHHll 6eaonaCHhlX H 6naronpHllTHhlX ycnoBHH tpyna 

llBnlleTCll CHH)l(eHHe ypOBHH WyMa HB ~aCTKe WnH4>0BllHHll. no ,QeHCTBYJO~ rocynapCTBeH

HhlM HOPM&M rH 1004-73 yposeffb wyMa He no~eH npesblwaTh 85 ,QB. 

PeKoMeHnyerCll npHMeHllTb HH.QHBH.QYan&Hhle cpenCTsa 311llt11Thl, B llaCTHOCTH npOTHBO

wyMHhle HaywHHKH BUHHHOT-1 no TY 1-01-0636-80 HnH ~UHHHOT-2M no TY 400-26-126-76; 

pecnHpatop no roCT 12.4.121-83; nony60THHKH aHTHCTaTH'lecKHe no TY 38.106230-79; nony

KOM6HHe30H xnonllaT06YM8)l(ffblii no fOCT 12.4.109-82. Pa60TaTb B 0.QelK,tle H3 CHHTerH'lecKHX 

TKaHeii He paapewaercH. 

11. COPTHPOBAHHE H IlAKETHPOBAHHE 
•AHEPHOHilPOJlYKIUlll 

11.1. COPTHPOBAHHE HHBPHOit IIPOJIYKllHH 

CoprnpOBaHHe it>aHepbl (npyrHX BH,QOB it>aHepHOH nponyKLIHH) - o,1111a H3 3&KnlO"IHTen&

HblX onep81.1Hii 1exuonorH11ec1<oro nponecca. Uen&io coptHposllHHff Hsn11erc11 pacnpeneneHHe 

sceii it>aHepHoii npo.QYKUHH Ha rpynnbl no nopo,1111blM, coproBhlM H pa3MepHblM npH3HaK&M. no 

nopo,QHb!M npH3HaK8M it>aHepy MO)l(HO P83.QenHTb Ha it>aHepy XBOHHhlX nopon H nHCTBeHHhlX 

nopon. Copt it>aHephl onpenenll!Ot no nonyCKaeMblM B wnoHe (s Hapy)l(Hh!X cno11x) nopOK&M 

npesecHHhl H neit>eKraM H3rorosneHH11 it>aHepbl. PaaMepHh!e xapaKrepHCTHKH it>aHepbl (it>aHep

HoH nponyKl.IHff) onpenenlllOTCll B COOTBeTCTBHH c tpe60BllHHllMH neiiCTB}'IOIUHX rOCTos H 

TeXHH'leCKHX ycnoBHH. 

B COOTBeTCTBHH C fQCT 3916-69 B 3aBHCHMOCTH OT BH,Qa npHMeHlleMOrO Knell p83nH'laIOT 

it>aHepy ~c~, cKneeHHyio cHHrerH'lecKHM itieHonoit>opMan&nerH,llffblM KneeM: ~K, CKneeHHyio 

CHHTeTH'leCKHM Kap6aMH,!I04>0pMan&,QerHnHblM KneeM! ~BA,CKneeHHylO 6enKOBblM an&6yMH

HOK83eHHOBblM KneeM. Dp}'I"He BH.Qbl it>aHepbl H it>aHepHoii nponyKUHH taKJKe nenmcff Ha 

MBPKH B 38BHCHMOCTH OT CXeMbl Ha6opa naKeTOB, BH,Qa npHMeHffeMoro Knell, cnoco6a o6pa-

60TKH H r.n. Bee 3TH P83nH'IHll orosapHBaIOTCff COOTBeTCTBYJO~H rOCTaMH H TeXHH'lecKHMH 

yCJIOBWIMH. Ha 6on&WHHCTBe it>aHepHhlX 3aBO,QOB Pocam Bblpa6atb!BaeTCll it>aHepa no fOCT 

3916-69 061.Uero H83Ha'leHHll, npHMeHl!eM&ll ,Qnll BHYTPeHHero notpe6neffHff B Me6en&HOH, 

pa,ttHOTeXHH'lecKOH, cyno- H B&rOHO- H aBTOCTpOHTen&HOH npoMblwneHHOCTH, H no fQCT 

10.SS-71 - noCTaBnlleM&ll Ha 3Kcn.opt. ~aHepa xsoiiHblX nopon, noCTasnl!eM&ll Ha 3Kcnopr, 

COOTBeTCTByer TY 81-04-549-79. B COOTBeTCTBHH c rocT 3916-69 B 3aBHCHMOCTH OT KBlleCTBa 

npeBecHHhl H o6pa6oTKH wnoHa, H.QYLUerO Ha Hapy)l(Hhle (nHUeBOH ii o6opOTHb!H) cnOH, Bhl

nyCKaIOT it>aHepy n11tH ocuosHhlx coptos: A/AB; AB/B; B/BB; BB/C; C/C. no cornacosaHHIO c no

tpe6HteJlllMH H3rOTOBnll!OT it>aHepy H c npyrHM CO'letaHHeM Hapy)l(ffblX cnoes: A/B; A/BB; 

AB/BB; B/C. 

B COOTBeTCTBHH C fOCT 10.55-71 B 3aBHCHMOCTH OT Ka'lecTBB Hapy)l(Hh!X cnoeB BblnyCKa

IOT it>aHepy weCTH OCHOBHhlX coptos: B; B j ; BBX; BB; CP; C, a r810Ke co cnenyio~H cot1era· 
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HHltMH copTOB HapylKllhlX cnoes: B/BB; B ·j/BB; B/CP; B/C; BBX/BB; BBX/CP; BB/CP; BB/C; 

BBX/C. 
B ocilosHOM copt ¢11Hepb1 onpe,11emuor no ,11onycKaeM&1M s wnoHe nopoK&M .QPeBecmu.t H 

,11e¢ieKT8M ee H3roroane111u1. K nopOKIM ,lijleBecHHbl, npORBJIJllOl!UWCJI B ¢18Hepe, OTHOCftT 

CyqKH, rn83KH, UBHTKH, nOJKHoe ft.QPO, IlftTHOCTOCTh, qepBOTO'IJIHy, npopOCTH, CBHJieBITOCTh, 

HeHopMam.Hble OKPllCXH, CMOnllHble K&pMBWKH H ,lijl. K ,11e¢ieKTIM H3rOTOBJieHHft OTHOCJIT 61· 

ropHble HaKonw, BMJITHHbl, rpellUIHbl, nywpa, cna6ble yrnw, o6son, paccnoe1111e cnoacroli 

KneeHoli ,11pesec:HJ1W, 1topo6neHHe, wepoxosarocri. nosepXHOCTH HapylKHblX cnoes, npoca'IJ!Ba• 

HHe Knell, KOCHHY nHCTI (nnHr!il), npolllJIHcl>OBKy, He.Qownact>osKy, He.QonpeccosKy, nepenpec· 

CO~KY (.Qnll· .IICil), PUOWe.QWHHCft WOB wnoHa, HennorHblli WOB wnoHa H ,lip. 

Ha 6om.WHHCTBe HBO,QOB, Bblpa6aTblBllOIUHX 4>1Hepy ( cl>aHepH}'IO npo.QyKUHJO }, onepaua11 

COptHpOBllJUIJI BWilOJDUIMCft BPY'IHYJO. ~8Hepy .QnR coprHpOBllJUIJI IlO,llllOT HI coprHpOBOQHblli 

cron, o6cnyJKHBUMWli .llBYMR coprapOBllUIKIMH. CoprapoBIUHK sasyam.Ho onpe,11enRer copr

Hocri. no HanH'IHJO BH,lUIMb!X nopOKOB ,11peBecHHbl H .11ecl>eKTOB H3rOTOBJieHHR, BblRBnRer CKpbl· 

rwe ,11ecl>eKrw (nyllolJIH, cna6ble yrnw H ,11p.).IlywpH onpe,11eJIJ110r npocryKHBBHHeM nHcra cl>a· 

Heplol (nnHTbl) ,ll9ptMllHlolM MOnOTKOM c AJ]HHOli pyKOftTKH 600 MM. Cna6we yrnw H o6aon 

ori'pe,11en1110r orrH6BHHeM yrnos pyitoli. Onpe,11en11s coprHOCTb o.QHoli cropoHbl nHcra (nnHTbl), 

copmposllUIK nepuopa'IHBaer nacr (nnHry), oCMarpasaer ero (ee) H oKoHqarem.Ho ycraHa· 

BnHBaer copr. IlOMOlQJlllK copTHPOBllUIKI H3MepRer pa3Mepw JIHcra • 

.!IM ycrpBHlllUUI MenKHX .11ecl>eKTOB ( QICTH'IHOro aarpll3Hellllft, Hl:,QOWJIHci>OBKH, wepo

XOB&TOCTH, MemcJIX ~) COPTHPOBllUIK Hcnom.ayer UHKJIH, nepeBOCHWe WJIHci>osam.Hble 

MBWHHKH, 6esyca.QOQHble nacrw H 31M83KH. 4'aaepa c 6onee KpynHWMH ,11e4>eKr1MH (cna6wli 

yron, nywpi., P830We.QWHecR TpellUIHbl, BWilaBWHe BCTIBKH H .QP.) nocrynaeT Ha peMOHTHble 

onepauaH HnH nepeo6pes. 

KpoMe ,11epeaRHHoro MonorKa H l.lHKllH, Ha pa6ol!eM wecre coprHpOBIUHK& .QOruKHbl 6wri. 

yrom.HHK .Qnft Oilpe,QeneHHR npaBHJibHOCTH yrnOB nacra ci>aaepw (rOCT 3749-77), H&6op WI• 

6nOHOB (KanH6pOB) .QnR nposepKH .QnHHbl H WMpHHbl nHCTI (IlnHTbl), pynerK& (rOCT 7502-80), 

H3Meparem.H&R nHHeliKa (roCT 427-75), UHci>ep6n&THblli MHKpOMerp (roCT 6507-78). 

Onpe.Qemm COPT nHCTa (nnHTbl), coprHpOBllUIK CTIBHT B yrny WTIMil c yK838HHeM copta, 

MapKH cl>aaepbl H HOMepa copTHPOBIUHK&. 3aTeM nHCT (nnma) yKnll,D;b!B&eTCR Ha COOTBeTCTBYIO· 
LQee no,11cronHoe wecro. Ilo,11croilHble Meer& .QM Haa6onee qacto scrpeqlJOIUHXCJI copros ,110JIJ1C· 

Hbl pacilonar&TbCR 6nHJKe K COptHpOBO'IHOMY crony • .!IM yCKopeHHR npouecca coprHpOBllDlft HI 

copraposoQHblli cron cne,11yer no,11asari. cl>aHepy or o.QHoii aanpeccosKH, onpe,11enemioro Kneam.· 

Horo npecca, onpe,QeneHHOro o6pe3HOrO CT8HK&. B 3TOM cnyqae npH npe.llJl&PHTem.HO CKOMnne

KTOB8HHOM wnoHe no copTIM nepe,Q no,Qa11eii ero K KneHnbHOMY npeccy COPTHPOBIUHKY OC· 

TaercR Tom.Ko onpe,11enHTb .11eit>eKrw HarorosneaHft (cKneasBHH11, o6peaKH, wn11it>osBHH11). 

CopraposBHHe it>aaepHoii npo.QyKUHH - rRJKenag H rpy.QoeMKIR oneplUHft • .I1n11 06ner11e

HHR TPY.lll coprHpOBIUHU HI HeKOTOpblX 3180,QIX (IlepMCKHli it>aHepHblii KOM6HHIT) npHM8HRJOT 

MIJI}'IO MeX8HH311.lHIO: coprHpOBOllHhlH KOHBeiiep, K8HTOB&rem., no.QDeMHblH cron H ,lip. nony· 

IBTOMITHQ8CKHe nHHHH H ycrpoiicrsa (KaK OT8'1eCTBeHHble, TaK H HMnoprHble) noKa He HIXO

,llRT npHMeHeHHR. 
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TexHu'leCKu xapaKrepucruKa coprupoeU4uKa !PaHepw C~ KoHcrpyi<quu 3HKTB 
(HI10 ,.Hayq{flaHnpoM•) 

fipOH3BO~OCTh, JIHr:r/q • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••• 250 
Paacepw JIHr:tOB coprMpyeMoA ¢18Hepw, MM: 

~a ••••••••••••••••••••••••••••••••••••••••••••••• 1220 ••• lS:zsfiS 
WHpHHa ••••••••••••••••••••• ·, ••••••••••••••••••••••• 1220 ••• 1S2S±s 
TOJIIIUIHa, • , • , , • , • , , , , , , , , , , , , , , • , , , , • , , ,' , , , • , , • , , , , , • 4 , , , 18 

Bwcora r:ronw ¢1&Hepw, MM: 
no,naaaeMoii Ha coprHpoaaHHe • • • • • •. • • • • • • • • • • • • • • • • • • • • • • • • 800 
paccoprHpOBllHHOH, no,naaaeMOH B CeK~ ••••••••••••••••••••• 600 

llHcno coproBWX ceicmdi, wr •••••••••••••••••••••••••••••••••••• 6 
Ilorpe6ru1eM1U1 Mome:or:ri. snei<rpo,naHrareneii, KBt •••••••••••••••••••• 9 
HopMa oocnyJIUUlllHHJI, qen. •••••••••••••••••••••••••••••••••••• 1 
fa6apHTHhle p113Mepw, MM: 
~a ••••••••••••••••••••••••••••••••••••••••••••••• 16000 
WHpHHa , , •••• , , , , , , •• , ••••• , , , • , , , • , • , , • , • , , , , , • • , • , 3970 
BWCOTI , • , •••• , ••• , , • , , • , ••• , •••• , , • , , , ••••• , • , , • , , , , 1500 

Macca, Kr • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 14000 
.IlaaneHHe CJKaroro BO;ttYxa ii nHeBMOCHCreMe, Mila ••••••••••••••••••• 0,4 
OpHeHTHl?OBO'IHIUI r:tOHMOCTh, p •••••••••••••••••••••••••••••••••• 30000 

.IIJUI OQeHKH Ka11er:raa naprHH H3rOTOBneHHOH ¢18Hepw BBe,neao no!UITHe cpe,nHHH K03¢1-

¢IHQHeHT copmor:tH, Koropwii npe,nr:raBrulet co6oii omoweHHe o6oeMa ¢18Hepw KllJK,noro copra, 

}'MHOxteHHoro Ha coproaoii Kos¢1¢1HllHeHT, npaCBoeHHhlii ¢1&Hepe KllJK,noro copra, KO BCeMY 

o6oeMy B&tnyCKaeMoii ,n8HHbIM npe,nnpHflTHeM ¢18Hepw. Kos¢1¢IHQHeHT copraor:rH ¢iaaepw 

,QllHHOro copra H T01lllUIHbI npe,nr:raanHet co6oii OTHOWeHHe CTOHMOCTH 1 M3 T&KOH ¢18Hepw K 

r:rOHMOf?H 1 M3 ¢1&Hepw copra BB/C ro1I1QHHoii 3 ••• 4 MM. Kos¢1¢IHUHeHTW coprHor:rH ¢1&Hepw 

HeKoropwx MapoK H TOJIIQHH npHBe,neHbl B ta6n. 27.· 

ECJIH ~ Kpaeawx 30Hax JIHr:ra (nJIHrw) !l>&HepHoii npo,nyKQHH HMeIOTCH rpemHHbl, ae,nor:ra

qa wnoaa (063on). paccnoeHHe H r.,n., TO KOs!l>¢1HQHeHT COpTHOr:tH MOJKHO fiOBWCHTh 3a ClleT 

nepeo6pe3a Ha MeHbWHH P83Mep (!l>opMaT). IlpH 3TOM cne.nyet HMe?h B BH,11}', 'QTO ,nonyCKaeMWe 

P83Mepw Moryr 6WTb MeHbWe CT&H,napTH30B8HHbIX He 6onee 11eM Ha 150 MM c rpa,naQHeii 25 MM. 

27. Kos{fl{fluqueHr1>1 copmocru !PaHep1>1 MapoK ~K u ~C~ 

Copr !l>&Hepw ToJIIQHHa !l>&Hepw, MM Copr !l>&Hepw ToJUQHHa !l>&Hepw, MM 

3 ••• 4 5 ••• 6 8 H 6onee 3 ••• 4 5 ••• 6. 8 H 6onee 

A/AB 3,0 2,2 l,8 B/BB 1,5 1,2 1,1 
A/B 2,7 2,0 1,7 B/C 1,3 1,1 1,0 
A/BB 2,5 1,8 1,5 BB/C 1,0 0,8 0,7 
AB/B 2,0 1,6 1,4 CIC 0,65 0,6 0,5 
AB/BB 1,8 1,4 1,2 
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IlpH6lIH:>KeHHAJI 'llCOBAJI npOH3BO.QHTeJlhHOCTI> Ha onepauHH COptHpOBllHJUI Ha 1 '\lenoaeKB 

cocrasmlet npH COptHpOBaHHH cj>aHephl o6~ero H83Ha'lleHHH (fOCT 3916-69) 1,7 ••• 2 M3/'ll, 

llpe,llBapHTeOl>HOM COptHpOBaHHH 3KtnOptHOH ci>aHephl (fOCT 10.55-71) 2,8 • , , 3 M3/'11, OKOH· 

'\lllTeJlhHOM COptHpOIWIHH IKCOOpTHOH cj>aHephl, WJIH<j>OBaHHOH C O,J:IHOH CTOpOHhl, TO~OH 

3 ••• 4 MM - 0,65 ••• 0, 7 M 3/11, WJIH<j>OBaHHOH c ,nayx CTOpOH, TO~oii 3 ••• 4 MM - 0,56 ••• 
0,6 M3/q, TO~OA 6, .• 12 MM - 1,1.,, 1,3 M3/q, 

IlpH COptHpoBUllUI aeo6xo.QHMO cne,ium. 38 npaBHJD.HOH YKfill,llKOH JDICTOB (IJJIJIT) cl>auep

ROA npo,tzyKUHH B cronw: Ka:>K.ttB.R ctona noJDKHa conep)l(atl> crporo onpeneneHHoe 'lffcno 

JD1cros, npenycworpeHHoe pe:>KHM8MH nocnenyB.J~eii onepauHH - naKemposaHJU1; Kut.i:IB.R 

crona ,l:IOJDICHa 6wn. ynollCeHa POBHO, 6e3 BhICTynlllO~ B CTOpOHhl OTneni.HhlX nHCToB; Mexc.tlY 

CTOnaMH noJDICHW llwn. u3ophl, o6p830BllHRhle npoKnll,llKaMH, 3a cqer qero MO)l(HO cso6onao 

BUn. mo6yJO crony BHJIO'\IHhIM norpy3'1HKOM .llJUI rpaHcnOpTHPOBllHJUI ee Ha yq&CTOK naKem· 

pOBllHIUI. 

11.2. IIAICETllPOIWDIB HHEPHOl IIPOJIYICIDIH 

IlaKeTHpOBllHlle npoJzyl<llHH npenyCMBrpHBBeT COe,l:IHHeHHe (06"1>e,11HHeHHe) p83p03Hemu.tX 

H3JlenHii, JUICfOB, llJDIT, neraneii H np. s enHHhlA naKet. IlaKempoBIBHe nponyiciuui MO)l(er 

6wn. COBM~eRO c onepaUHeii ynaKOBKH, HO OHO OTnH'laetCSI OT onep11UHH ynaKOBKH TeM, '\!TO B 

nepBYJO O'\lepenl> npe,QyCMarpHilaet HMeHHO CoeJ:IHHeHHe, a He 38lUHTY H3nemdi OT K8KHX·nH60 

MexaHH'llec:KHX noapanemm H Haenatem.Hh!X B03.tteiicrsHii (HanpHMep, nom.nneHHoii snot· 

HOCTH, nolUOICeHllOA ftlMllepatypw, csetosoro so3,1:1eiicrsJU1 H r.,11.). YnaKOBKa MOlKer npHMe

Hftl>CSI H .llJUI OT,l:lenl>Hh!X ( e,ttHHH'QHh!X) H3,l:lelDlii, .ttetaneii, B TO )Ke apeMSI KaK naKetMpO

BllHHe - TOnl>KO .llJUI HecKOOl>KHX (Re MeRee ,nayx-rpex) eJIHHH1Dl&IX H3,l:lenHH, neraneii, nHCTOB, 

IJJIJIT H np. 

B HBCTO~ee BpeMSI il>auepa scex BH,l:IOB, scex ci>OPM!ITOB, ct>auepHh!e nmm.i B COOTBet

CTBHH c ,l:leHCTBYJO~H CTaHnaptaMH H TeXHH'\lecKHMH ycnoBHSIMH OaKeTMpYJOTCSI, KaK npa· 

BHno, s naKetw BhlCOToii He 6onee 400 MM. Macca naKeta He nofi)l(Ha npeBhlWan 900 Kr, .llJUI 

ci>aHephl no fOCT 391~9 - He 6onee 80 Kr. ~aKTmlecKH MaKCHManl>HAJI Macca naKeTOB .llJUI 

MHOrHX npenycworpeHHhlx fOCTaMH H RaH6onee pacnpocrpaueHHhIX p83Mepos ci>aHepHoii npo

Jzyl<llHH (npH Cptlll!Je&i nnO:rHOCTH )l - 700 Kr/M3), KllK npaBHno, He npeBWWaeT 650 ••• 
680Kr • 

.Una yKpynueHJU1 naKetOB ct>auepuoii npony~. '\!TO SIBMeTCSI OCHOBHhIM ci>aKropOM no

BwweHJUI npoH3BO,l:IHTeJlhHOCTH rpyna, HHTeHCHci>HKllUHH norpy30WO-P83rPY30QHh!X H rpaHC

noptHo-cKJia,l:ICKHX (DPTC) pa6or UHHH~ peKoMeunyer rpH nononRHteni.Hh!X nmop113Mepa na

Ketos: BhICOTOA 560, 630 H 760 MM. TaKHe nmop83Mep1>1,Bh16paHW c Liem.JO OIITHMH311UHH H no

Be.lleHIUI MaKCHManl>HOH MBCCW naKetOB no 1200 -• • • 1300 Kr npH nepeB03Ke npOJzyl<llHH B 

KPhlTh!X rpaHcnoptHhlx cpencmax (KphIThlx )l(eneaHonopolltHhlX saroHax H KoHTeiiHepax) H .tto 

1500 Kr npH OepeB03Ke ci>aHepHoii npoJzyl<llHH B OTKPhIThIX rpaHcnOptHblX Cpe,l:ICTBax (nonysa

rouax, aBTOM06Hnax, npH1.1enax, KOHreiiHepax c 6pe3eHTOBWM sepxoM H t.n.). B cso10 oqepeni. 
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npe.11em.Hlll M8CC8 o6ycnoBJieHa B03MOJKHOCTblO nepeB03KH nBKetOB BH}'TpH npeJIDpmn:Hll, HX 

P83MenieHHll B KphlThlX lKeJie3HOJIOPOlKHhlX saroHax, KOHTeiHepax H nocne,qyio~eii Bhll'PY3KH 

y DOTJ>e6HTeM c nOMOIIg,IO cepHiiHo Bh!Il}'CK8ilMh!X orel!ecTBeHHblX H HMIIOprHhlx BHJIO'IHhlX 

uronorpys'IHKOB H 3JleKTJlonorpys11HKos. 

PeKoMellJIYeMYe nmop83Mepbl H Macca nBKeros cl>BHepHoii npo~. nOJIJleJK&qeii 

118KerHpOB8HHJO, npeJICTaBJieHhl B ra6n. 28. 

28. Ptl3Mepb1 u Macca naKeroe giaHepHoii npooyKuuu 

P83Mepbl nBKera, MM 061'eM nBKe- Macca nBKera, ~npH 
ra,M3 '}1=700 Kr/M3 

JIJIHH8 WHpHH8 BblCOTB 

1525 1525 400 0,928 651 

560 1,305 912 

630 1,461 1025 

760 1,763 1237 

1270 1270 400 0,645 451 

560 0,903 632 

630 1,016 711 

760 1,226 858 

1830 1270 400 0,929 651 

560 1,301 912 

630 1,464 1024 

'760 1,766 1236 

2440 1270 400 1,239 868 

560 1,735 1230 

630 1,952 1366 

2135 1525 400 1,298 912 
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IlPOAOnl!CeHHe 

P&:1Mep1.r n&Kera, MM 06oeM n&Ke- Macca n&Kera, Kr1npH 

Tl, M3 -p : 700 Kl'/M3 

,llJIHHI WHpHHI BhlCOTI 

1525 1270 400 0,774 542 

560 1,084 757 

630 1,220 854 

760 1,470 1030 

1220 1220 400 0,595 416 

560 0,834 582 

630 0,937 656 

760 1,131 792 

1830 1200 400 0,893 625 

560 1,250 875 

630 1,406 985 

760 1,696 1188 

2440 1220 400 1,190 833 

560 1,667 1170 

630 1,875 1313 

2135 1270 400 1,084 759 

560 1,519 1062 

630 1,708 1196 

760 2,060 1442 
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Ilpo,11on:xceHHe 

06'heM n&Ke- Macca mucera, KljllPH 
ra, M3 11 = 700 KJ:/M3 

P83Mepbl n&Kera, MM 

WHpJDll BhlCOfl 

1525 1220 400 0,744 521 

560 1,042 728 

630 1,172 820 

760 1,414 990 

~830 1525 400 1,116 781 

560 1,569 1095 

63.0 1,758 1231 

2440 1525 400 1,488 1042 

2135 1220 400 1,041 729 

560 1,459 1022 

630 1,541 1149 

760 1,979 1386 
IlpHweqaaH.11! 1. IlBKerbl MaccoA 6onee 1300 KJ: ,11onyCK1JOrCH no cornacoB~ c norpe6H· 
renei... 2 • .I1Jm orrpySKH muceroB waccofi 6onee 900 KJ: Heo6xo,llHMo ycxopim. BHeceHHe coor
BertrB}'IO~ H3MeHemdt B .lldcmyio~e rOCTbl. 3. Il&KerHpOBBHHe }'K831HHhIM CllOC060M 
wnoHa (rOCT 99-75) ,11onyCKaerCH rom.Ko ,llJlll p83MepoB: 1600xl600 MM, 1300xl400 MM, 

800x800MM, 

IlpH Bbl6ope OnrHMIJihHblX nmop83M~OB n&KeroB no Bblcore (560; 630 H 760 MM) ytDIThl" 

BlllDfCR OmHMIJihHble CXeMbl paCKpO.R JDICfOB i1>1Hepbl HI ynaKOBOqffb(e o6nol!CKH H o6Knl.llKH 

(TY 13-261-80), KorOpble B 06.lllllrellhBOM nop.R,llKe npHMeH.RJOrCft npH n&KerHpOBBHHH, Hl

npHMep, IBIWUIOBBOH, 3KCllOprBOH i1>1Hepbl, .iu>yrol!, cn~IJihHOrO H83BneHH.R npO.llfKUHH. 
Kpowe peKOMeH.ll}'eMblX nmopaaMepoB n&Keros it>BJiepHoii npo.ll}'KUHH, ,11onyCK1erc.R Bblcora 

nBKeroB 100 H 400 MM. 06~ ... rBKHX n&KeroB B KpbliblX rplHcnOprHblX cpe,tlcrBIX .11on
llCeH cocrBBJUlf'b ae 6onee 10 '5 o6~ero o6'beMB orrpy:xcaeuoii B HeM npo.llfK~. Hcnom.3yiorCH 

t&KHe IIIKerbl ,llJlll fBenJl'leHH.R Koait>!l>H11Hema 3anOnHeHH.R 'fl)IHCllOprHblx cpe,11cm. 
B coorsercrBHH c pupa60!KIMH UHHHGI nBKerHpOBBHHe i1>1HepHoii npo~ peKOMeH-



Puc. 79. CxeMa nuHuu naKerupoaaHUSI ~aHepHoa npo.,yic14uu: 

~ 
1~~ 

I - ponHKOBbrA KOHBellep; 2 - Il8KeT ct>uepHoii npo,11yKL1HH (He o6BJ13&H); 3 - npe« ,llM ClKaTIUI n&KeTa; 
4 - BbIHOCHoli KoHBellep; 5 - o6aJUBHHbrA naKeTj 6 - BHnO'IHbif:i norpys'IHK; 7 - CTennaJK; 8 - no,ncronHoe 
MeCTo; 9 - KpaH-6anKa; IO - K8HTOBHenbi II -ponHKOBh!H CTOn 

i:zyerCR ocy~ecTBJlllTb H8 JlHHHH (pHC. 79), COCTO~eH H3 pOJIHICOBOro HJIH uenHoro KOHBeHepa 

JXJlJI nonatiH c4>opMHpOB8HHoro H BlolpOBHeHHoro no KpOMKBM n&Ken, npecca .IVIH CJIC&THH 

n&Kera, n&KeTHp)'IO~eA M81IIHHKH HJIH n&KeTHp)'IO~ero yetpoHCTBa, poJIH1CoBoro HJIH uermoro 

KoHBeAepa JXJlJI Bh!Bona H3 npecca rorosoro n&Kera, o6Bll38HHoro noHCBMH MeT81UIH'lecKOH 

neJJnd HnH CHHTeTK'lecKOro umarara, poJIHICosoro CTOna (poJIH1CoBoro KOHBeiiepa) JXJlJI npoMe

xcyto'IHoro CKn8,11HpOB8HHll roroBhlx ( o6Bll38HHhIX) n8;KerOB, Kp8Ha-6am<H 11fill CHHTHH roro

Bh!X ll8KeTOB c BblHOCHOrO KOHBeiiepa H }'KJIIUIKH H8 noncroIUlhle MeCT8, K8HTOB8Tenll (MaHH

nyMropa) 11fill p83Bopora n&KeroB B BeprHKam.Hoe nonoxceHHe. B PRne cnyqaeB Heo6xonn

MOCTb B Kp&H-6amce MO:JKer omaCTb, T8K K8K onepllUHlO CHllTHll H yKnll.tlKH rOTOBhlX ll8KeTOB 

Moryr ycnewHo BhlllOnHHTb BHnO'IH!lle norpy3'1HKH, 38JUITble Ha rp&HcnopmpoBBHHH n&KeroB. 

IlepeB03Ky rOTOBhlX, o6BSl3811Hh1X ll8KeTOB H8 CKJUl.tI rOTOBOH npOi:zyKUHH mm Henocpen

CTBeHJIO JXJlJI 3arpy3KH B rp&HcnoprHoe cpenCTBO (B&rOH, 8BTOM06Hm, npHUen H r.n.) peKOMeH

jzyerCR ocylUeCTBJlllTb BHnO'IHlllMH 8BTO- HJIH 3neKrponorpy3'1HK8MH COOTBeTCTB)'IO~eii rpy3o

nogi.eMHOCTH. B OTllenbHblX cnyq8llX BHnO'IHlllH norpy3'1HK MOJKeT 6b!Tb HCll0nb30B8H H JXJlJI 

nona'IH c JlHHHH COpTHpOB8HHll 4>8HepHOH npOi:zyKUHH c4>opMHpOB8HHbix H8 HeH H Bb!POBHCH

Hb!X no KPOMK8M n8KeTOB H8 onepBUHIO ll8KeTHpOB8HHll. 
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Puc. 80. CxeM111 pacno110J1CeHWI nORcoe Mer41111u~ecicoil 11eHr&1 (cuHreru~ecicoeo wnaeara) Ha naKere giaHepHoil npod.)11C11uu: 
a - ,PopMaroM 152Sx152S MMj 6 - qiopMatOM 2440xl220 MM 



7 

Puc. 81. CxeMa ynarcoeO,HOU MOWUHKU: 

1 - OCHOB8HHe; 2 - PYKOHTll'.a; 3 - HaTHlKHOH p&iqar; 4 - Kopnyc; 5 - nplUKHM; 6, 7, 8 - phl'l&rH; 9 - Mexa

HH3M H8TH:>KeHHH neHTht; 10 - 38MhlK8IOUIHH MeX8HH3M 

IlOCJie Toro, K8K CrPOPMHPOBllHHh!A H BhlPOBHeHHhIH no KPOMK8M n8KeT c COptMpOBO'lliOH 

nno~B,llKH nOCT}'IUIT B npecc, C03,lt8eTCR Heo6XO,ltHMoe ,lt8BJieHHe CJKBTHll (peKOMeHJ(yeTCR He 

MeHee 0,01 Mila). Ilepei:t CJK8THeM HJIH noCJie C:>KBTHll n8KeT8 (B 38BHCHMOCTH OT KOHCTpyKUHH 

npecca) BOKpyr Hero B nonepetUIOM H npO,!tOJibHOM (HJIH TOJibKO B nonepeqHoM) H&np8BJieHHllX 

yKJI8,ltldB8IOT 6e3 H8TlDKeHHll no.11ca !"eT8JIJIHQecKoA JleHT!d no fOCT 3560-73 HJIH HMIIOptHOH. 

To~Ha JleHT!d He MeHee 0,4 MM, lllHpHH8 15 ••• 20 MM, ,llJIHH8 nollCOB - B COOTBeTCTBHH c 

P83Mep8MH n8KeT8 B CJK8TOM COCTO.llHHH H c Y'leTOM npHnyCKa (i:to 150 • • • 200 MM). Ilepe,1t 

H&TlDKeHHeM H 38KpenJieHHeM no.llCOB JleHT!d c 60KOBhlX CTOPOH naKeTB B cnyqae Heo6xo,1tH

MOCTH YKJI8.ltldB8IOT nO,ltKJl8,llKH, o6KJI8,ltKH HJlH cneQH8JibHble M8CTM8CCOB!de yroJJKH, KOTO

phle npe,1tynpe:>K,1t8IOT qpe3MepHoe B,lt8BJIHB8HHe MeT8JIJIHQeCKOH JleHThl B ,1tpeBecHHy Hapy:>KHhlX 

JIHCTOB (nJIHT) ii>aHepHOH npo,!tyKUHH. 

llellbJO .onep&UHH clK&THll naKeta no BhlCOTe llBlllleTCR noshlllleHHe JKecTKOCTH H yCTOH'lll· 

BOCTH n8KeTB, a TaKJKe ero eMKOCTH. Bnaro,1tap11 O,ltHOBpeMeHHOMY npe,!tB&pHTeJibHOMy ClK8THIO 

scero naKeta C03.lt8IOTCR npei:tnOCh!JilQI ,ltJlll 06nerqeHHJ1 Tpy,1ta pa601D1x, CHHJKeHH!I iPifmqecKHx 

yCHJIHA . npH H8TlDKeHHH nO.llCOB MeT8JIJIHQeCKOH JieHThl, 6onee P8BHOMepHoro H8TJDKeHH.ll 

JleHTbl H, KB'< CJiei:tCTBHe, COKp~eHHe ee pacxoi:ta Ha e,ltHHHizy naKeTHpyeMOH npO,!tyKIIHH He 

MeHee QeM B 1,3 ••• 1,5 p83!. IlpOH3BO,ltHTeJibHOCTb onep&UHH naKeTHpOB8HHll ,ltaJKe npH HC

nOJib30B8HHH pyqHhlx naKetMpyio~x ycrpoiiCTB (M81llHHOK) B03pacraet Ha 20 ••• 30 % no cpa

BHeHHJO c n8KeTHpOB8HHeM naKeTOB M8JIOii BldCOTbl (100 H 400 MM) H 6e3 npe,llBapHTellbHOro HX 

CJKBTHll. MHHHM8JibHOe QHCJIO nollCOB MeT8JIJIHQecKOH JieHTbl MOlKHO onpei:teJIHTb no iPopMyne 

n = FP/(2obsK), 

ri:te K - iPopMaT JIHCTa (nJIHTbl) ii>aHepHOH npo.1tyKUHH, M 2; P - i:tasneHHe CJK&THll naKeta, Mila; 

a - spweHHoe conpOTHBJieHHe P83PhlBY MeT8JIJIHqecKoii neHThl, Mila; b - WMpHHa MeT8JIJIH

qeCKoii JleHThl, Mj s - TO~a MeT8JIJIHQeCKOii JieHT!d, M; K - K03rPrPHQHeHT, YtDIThlB8IO~H 
pacnpeccoBKy naKeta npH CH.11THH ,1t8BJleHHS1. 
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Puc. 82. CxeM1>t pa.ucelljeNWI u KpenneHWI naKeroe !/i~NepNoil npoo)IK!lUU e Kysoee aeroMo6unsr: 
a - r A.3-52-03 (naKeThl pasMepaMH 1525x1525x760 MM); 6 - 9 Ypan·375H" (naKeTbl pa3MepaMH 2440xl220x 
x400 MM); e - K&MA.3-53212 (naKeTbl pasMepaMH 1525x1525x400 MM) 

IlpHMepw pacnonOEeHHJI OOJICOB H8 naKe"It¢18HepHOH npo~ noK838Hl>I Ha PHC. 80. 

Jlnsi: H8TS1'1teHHSI H 38KpenneHHSI OOJICOB. MeT8JIJDlllecKOH neHTbl peKoMeHJzyeTCSI npHMe

HSITh M811IHHKH M-1 (TY 13-97-82) c 8BTOM&rH1lecKOA no.11a11eA CKpen. 

Ilepe,tl H8'18JIOM pa60TW M&r83HH M811IHHKH 38PSl'1t8IOT CKpen&MH (pHc. 81). Jln11 3TOfO Heo6-

XO.llHMO 00.llHSITh nplOIUIM CKpen, ·omecrH ero Bllp8BO nosopOTOM 38 CTeHKy KOpnyca 4 H BBecTH 

B M&r83HH 6noK CKpen. 1lpH,11epllCHB8ll 6noK CKpen B HH'1tHeA 118CTH nam.1.ieM, Bl>IT~Th npo

BOnOKy, CKpenruuo~ytO 6noK, nocne 11ero eepH}'Th npHJKHM 5 CKpen B HCXO.llHoe nonol!CeHHe. 
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)lrul no.Qa'IH oqepe.QHoi! CKpem.t H3 Mll'l3HHa B 38Mh!Kl10~ MexaHH3M 10 Heo6xO,QHMO phl'lll' 

7 IlOBepH}'Tb CHatUUia B.neso, a 3areM Bnpaso ,QO ynopa. .llanee llaKeTHp}'IOIIzylO MIWHHKY CTaBllT 

Ha naKeT OCHOB8HHeM ·1. 0.QHOH pyKoil y.Qep'1CHBIIOT phl'lll' 6 H npHnO,QHHMlllOT 9KCUeHTpHKO

BhlH phlqar 8. IlpH.Qep'1CHBllJI BTOpOH pyKOH KOJmhl COe,tUUUl:eMOH JieHThl, Hl,QBHrllOT MawHHKY 

Ha I«>HUhl JieH'l:hl ,110 ynopa H onyCKaioT 3KCUeHfPHKOBhiA phl'lar. HarIDKeHHe JieHThl npOH3BO

.QllT c llOMO~IO xpanosoro MexaHH3Ma 9. )lrul 3TOro MallIHHKY ,11ep'1taT O,QHOH pyKOH sa Ph!'llr 6, 

a BTOpOH pyKOH nosopa'lHBIIOT pyKOllTKY 2 phl'Qara 3. Cce.QHHeHHe KOHl.IOB JleHTW npH llOMO~ 

CKpem.t ocy~ecTBJlll!OT 3aMhlKl10~ MeX8HH3MOM. y ,11ep'1CHBllJI O,QHOH pyKOH MIWHHKY aa 

phlqar 6, BTOPOH pyKOH nosopa'lHBIIOT ph!'lar 7 Bllepe.Q ,QO ynopa H o6paTHO. Ilocne ¢1opMHpOBa· 

HHSI CKPenKOBOrO Coe,QHHeHHSI CB060,QHh!H KOHtm JleHThl o6pesaior HJlH paspesaior JieHfY, H,Jzy· 

IIzylO OT pynoHa, B 38Mh!Kl10~ MeX8HH3M aBTOMarH'leCKH ll0,Q8ercll O'lepe,QHllJI CKpena. Y,11ep

'1CHBllJI MawHHKy o.QHOH pyKofi aa phl'lar 6, npHnO.QHHMa!OT nam.it&MH sroA Ee pyKH 3KCiteHTpH· 

KOBhlH phl'lll' 8 H BhlBO,QllT MawHHKY H3-ll0,Q coe.QHHeHHSI. 

AHanorH'lHh! npHeMhl H nOCJie,11osarem.Hocn. onep&ItHH npH pa6ore c MlllllHHKllMH oreqe

CTBeHHoro npOH3BO,QCTBa M-3, OCBoeHHhlMH 3KCllepHMeHT8Jll>HhlMH MaCTePCKHMH YKpHil.llO, H 

HMnoprHhlMH MawHHKIMH, HanpHMep ¢IHJ>Mhl •cm&o,11e• AM-34. M81IDIBKll Y-108 Ba 0,1 Kr 

rIDKenee (Macca 4,9 Kr), no,11aqa CKpen BhlllOJiruleTCff asroM&TH'lecKH H3 MarasHHa. OmoBlll 

IteBa MawHHKH M·l - 400 p. 3KOHQMH'lec:KHii s¢1¢1eKr or BBe,QpeHHll O,QHOii llaKeTHpYJDIIteii 

MIWHBKH, no ,QllHHhlM YKpHHHMO.ll, CCCTIBJUleT OKOJIO 2 n.tc. p. B ro,11. 

IlpH orrpy3Ke ¢18HepHOH npO,QyKitHH aB?OM06HJihBh!M rpaHcnOpTOM (pnc. 82) H npH 

yCJIOBHH TOJihKO ropH30HT8JlbHOro pacnoJI0'1CeHHH naKerOB B rpaBcnOprHOM cpe,QCTBe (6es KaH· 

TOBllHHSI) M0'1CHO peKOMeB.QOBan. naKerHpOB&HHe ¢laHepHoii: npO,QyKitHH B llaKeThl MaccoA 

1700 Kr c · npHMeBeBHeM MHoroo6oporHh!X o6lHl3oK A·3 (PCT YCCP 1322-82) KOHCTpyKitHH 

YKpHHHMO.ll. 06Bll3KH A·3 aarSU'HBaIOr raK Ee, KaK H crpollhl CM-2. OnroBlll iteBa MHoroo6o

pomblX o6lHl30K A-3 - 9,3 p. Ha o.QHH naKer rpe6yiorcs .QBe o6Bll3KH. Hsroromirem. - Tepe

CB.RHCKHA peMOHTH0:.Mex&HH'lec:KHii 31BO,Qlfl-ltt. 

IlpHMeHffeMhle B H8CTO~ee BPeMSI HOpMhl pacxo.QB yIIllKOBO'lHh!X MaTepHaJIOB, yrsep'1t· 

.QeHHhle foccHa6oM CCCP B 1977 r., He orpl'1taior rex nporpecCHBHhlX H3MeBeBHA, Korophle 

npoH30WJIH B npaKTHKe cosepweBCTBOBaHHH rexHonorHH naKeTHJ>OBllHHll. HH'1te npHBe.QeHhl 

HeKOTOphle HOpMhl pacxo.QB Ha llaKeTHpOB&HHe (ynaKOBKY) 9KCllOpTHOH npo,QyKitHH. 

PacxoiJ MarepulllloB Ha naKerupoaaHue (ynaKOBKy) 1 M3 sKcnoprHoii ifiaHep&1 

06JI0'1tKH ¢laHepHhle, M3 • ,QJUI naKeTHpOBIHHlt ¢18Hephl ¢1opM&TOM, MM: 
152Sx1525 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0,034 

1830x1525 • • • • • •• • • • ••• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • ·• • • 0,039 
213Sx1525 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0,032 

06KJI8,QKH ¢18HepHhle (60KOBhle), M~ •••••••••••• : • • • • • • • • • • • • • • • • • • • • • • 0,011 
YnaKOBO'lHlll nema (wHHKa) ce'leHHeM 20x0, 7 MM2, Kr • • • • • • • • • • • • • • • • • • • • • • 3,22 
IlpIDKKH MeTaJIJIH'lecKHe, WT., ,QJUI llaKeTHpOBIHHlt ¢laHeph! ¢1opMaTOM, MM: 

152Sx1525 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 
1830x1525 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6 
213Sx1525 ••••••••••••••••. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • S 

261 



Cpe,nlUUI 1.1eaa yllaKOBOIUlhlX MarepHanos: o6Kn8,lloK il>8HepHhlX 91 p/M3 , o6noEeK il>a· 

HepHhlX 96 p/M3; neHThl MeT&JIJIHqecKOii 0,23 p/Kr, npJOICeK MeT8JIJIHQecKHX 0,09 p/wr. 

IlpH npHMeHeHHH nporpecCHBHOii reXHonorHH naKeTHpOBaHHSI (yKpynHeHHe naKeros it>a

HepHoii npo,lt}'Kl.IHH, npe.QBapHTem.Hllff no,llllpeccosKa scero naKera nepen oesll.'lKoii neHToii), a 

TIUO!te npH co6moneHHH npasHn 6il3nei!>eKnwx norpyJKH H p83rpy3KH npO.QYKl.IHH MOJKHO 

,QOOHT&C51 3Ha'IHTem.HOro COKP811.1eHHJI 06'!.eMa HCilOJlb3yeMh!X ynaKOBOQHb!X MarepHanos: 

o6nOlKeK, o6Kn8,llOK H ,Qp. 

B UHHH«ie npose.QeH pacqer 3KOHOMHQecKOii 3il>il>eKrHBHOCTH p83nH'lllhlX cnoco6os naKe

THpOBaHHSI B cpasHeHHH c 683HCHblM sapHaHTOM, B KOTOPOM npHHHTO, QTO i!>BHepHBll npO.QYK· 

l.IHll He naKerHpyere51 (i!>aKrHqecKoe nonoJ1CeHHe Ha 6om.wHHcrse il>8Hepllhlx sasonos); sa· 

pHaHT I - i!>&Hepa Il8KeTffPYeTC51 c npHMeHeHHeM .QBYX o6nOJICeK (csepxy H CHH3Y) H QeTblpeX 

o6Kn8.llOK (c 6oKoBh!x cropoH); sapHaHT II - i!>aHepa naKerHpyere51 c npHMeHeHHeM rom.Ko 

.ttBYX o6nOlKeK (csepxy H CHHlly); sapH8HT Ill - it>mepa n8KeTHpyeTCll c npHMeHeHHeM T011hKO 

ol5Kn8,llOK (c 15oKOlll>IX cropoR); sapHaHT IV - il>8Hepa naKeTHpyeTCll c npHMeHeHHeM .QBYX 06-

noEeK (csepxy H CHH3}') H BOO.MR 60KOBblX nn8HOK (H3 i!>aHepllhlX o6nolKeK) WffPHROii 100 MM 

KlllKJllll; saplWIT v - i!>mepa naKeTHpyeTCll c npHMeHeHHeM ?Om.KO BOGMH 60KOBhlX nn8HOK 

(H3 ¢l8Hepllhlx o6nOllCeK) WffPHHOii 100 MM Kuc,Q8ll. 

9KOHOM8Qec:K8ll 3il>il>ei<:THBHOCT&, no .QllHHblM UHHH«i, HB 1 M3 il>8Hep&1, Koropyio MOlKRO 

nony1U1r& sa cqer COKP811.1eHHll 3arpar Ha 3apa6orHy10 nnary Ha IlPTC pa6orax, norep& npo.QYK· 

29. 3KOHOMIJ'leCKIUI 3rJirjieKTIJ8Hocn., p., eapuaHT08 naKerupoeaHWI 

3arpaw 

B83HCH&lii I 

Ha MarepHllJibl 
Ha 3apa6orHyio nnary Ha 
ll8KeTHpOB8HHH (ynaKOBKe) 
Ha 8MOprH381.1HIO 
Ha CO,QeplKIHHe H peMOHT 
Ha sapa60THyio nnary: 

Ha norpyaotUlblx pa6orax 0,68 
Ha p83rpy30'lllhlX pa6orax0,60 

Ha norepH npo.QYKl.IHH or Mexa- 9,25 
11H1reCKHX nospeJK.QeHHii npH 
rp8HCilOprffPOBKe 
Ha npocroH saroHos npH no- 0,09 
rpy3Ke H p83rpysKe npo,Q}'KWIH 

Hroro: 
9KOHOMHQec:KHii 3WWeKT Ha 
1 M3 i1>8Hep&1 
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10,62 

3,81 
0,37 

0,05 
0,005 

0,35 
0,35 

4,89 
5,73 

BapHBHT 

II 

2,39 
0,37 

0,005 
0,005 

0,35 
0,35 

3,47 
7,15 

Ill 

2,12 
o,37 

0,005 
0,005 

0,35 
0,35 

3,20 
7,42 

IV 

2,65 
0,37 

0,005 
0,005 

0,35 
0,35 

3,73 
6,89 

v 

0,96 
0,3? 

0,005 
0,005 

0,35 
0,35 

2,0 
8,5 



UHH (.QO 3 ••• 5 % npH OTI'PY3Ke POCCbIIIbIO), npOCToeB rp11HcnOptHhlX cpe.QCTB npH norpy3Ke

p83rpy3Ke npO.QYKUHH H ,Qp,.npe.QCTBBJieHa B ra6JI. 29. 

YKpynHeHHe rpllHcnoprHhlX naKeros no3soJIRer coKparHTh pacxo.Q ynaKOBOQHOH Meran· 

JIHQeCKOH JleHTbl B 1,3 ••• 1,5 p83a. IlpH naKerHpOBllHHH i1>11HepHOH npo.QYKUHH MeTaJIJIHQe

CKYIO JieHTy nenecoo6p83HO 38MeHHTh 6onee nporpecCHBHhlMH H COBpeMeHHhlMH CHHTeTHQe

CKHMH MarepHaJiaMH, KOTOpble o6Jia.QaIOT Bb!COKOH npOQHOCT&IO npH OTHOCHTeJihHO He60Jlh11IOH 

CTOHMOCTH. B iiacrHOCTH, ,QJIR o6B.113KH naKerOB i1>11HepHOH npo.QYKUHH peKOMeH.Qyerc.11 HC

nOJlh30Bal'b nommponHJieHOBbli!: 11Inarar (TY6-06·H70-80), Bh!nyCKaeMhli!: K&MeHCKHM 3BBO.QOM 

HCKYCCTBeHHOrO BOJIOKHa H llIHpOKO npHMeH.lleMblH B CeJihCKOX03.Ri!:CTBeHHh!X pa6orax Ha 

npecc-no.Q6oprnm<ax ceHa. P83pblBHoe ycHJIHe .QJI.11 nommponHJieaosoro 11Inarara ceiieHHeM 

2 MM H Y.QeJihHOH MaCCOH COCTllBJI.ller 600 ••• 750 H. MeraJIJIHQeCKa.R JieHTa ceiieHHeM 

20x0,7 MM (fOCT 3560-73) HMeer npe.Qen npOQHOCTH npH paCT.lllKeHHH 34 H/MM2, 'll'lO COOTBer

CTByer p83pb!BHOMY YCIUllUO 4800 H. IlpH yseJIHtieHHH .QH&Merpa nommponHJ1eaosoro 11Inarara 

B 7 ••• 8 p83 (.QO 5,2 ••• 5,6 MM) OH MO>Ker ycnellIHO 38MeHHTb Me'rllJIJIHQeCKYIO JieHTy (~HHKy) 

npH naKe"rHpOBBHHH i!>llHepHoA npo.QYKUHH. 06.113arem.Hh!M ycnosHeM B03MO>KHOCTH npHMeae

HH.11 umarara .11BJI.11ert.11 npe.QBapHTeJlhHa.R O.QHOBPeMeHHa.R no.QnpeccosKa scero naKe"ra no Bbl· 

core Ha nepHo.Q o6B.113KH naKera H co3.QaHHe cnenHaJlhHoro HHcrpyMeara (M81UHHKH) .QJI.11 i!>HK· 

cauHH (CB.113b!B8HJ1.11) .QBYX CB060.QHb!X KOHUOB 11Inarara B 38MOK (y3eJI). Y1D11'b1Ba.R 3H8QHTeJlh• 

HO MeHbllIYIO CTOHMOCT& nommponHJleHOBOro llinarara no cpBBHeHHIO c Me'rllJIJIHQecKOH JieHTOH, 

CJle.Qfe"r cqman. nenecoo6p83Hh!M ero npHMeHeHHe ,QJIR naKemposllHH.ll i!>BHepHoii npo.QYKUHH. 

11.3. IlOI'PY301Dl()oP .A3fPY301DllilB 

H TP AHCIIOFl'Ho.cKJIAJ(CICHB PABOTlil 

llPH OTllPABICB •AHBPHOI llPOlIYKIUDI IlOTPBBHTEJIHM 

CKJIB,Qbl rorOBOH npO.QYKUHH BblnOJIH.llIOT O.QHY H3 BB>KHeHllIHx il>YHKUHH B npOH3BO,Q

CTBeHHO-KOMMepiiecKOM nponecce Ha BCeM nyrH cne.QOBllHH.ll npo.QYKUHH (rpy3a) or nocras· 

rnm<a ,QO norpe6HTeJieH. 3HatieHHe CKJia,QOB B KOHeQHOM HTore 3aKJIIOQ8eTC.ll B TOM, 'll'lO OHH 

.QOJDKHhl o6ecnetiHBan. pHfMHtlHYlO (6e3 npocroes) BblcoKonpoH3BO,QHreJlhJIYIO pa6ory scex 

npOH3BO,QCTBeHHblX ytlBCTKOB, Bcex B38HMOCB.11311HHb!X npOH3BO,QCTBeHHb!X nO,Qp83.QeJieHHH He 

TOJibKO ,QllHHOrO KOHKperHoro npe.QnpH.llTH.11, HO H B38HMOCB.11311HHb!X Be.QOMCTB H orpacneH 

Hapo.QHoro X03.Ri!:CTB8 CrpllHbl. PHTMHQHOCTb pa6oTbl npOH3BO,QCTB8 B CBOIO oiiepe,in. .llBJI.lle'rC.11 

rJIBBHOH npe.QnOCblJIKOH Bh!nyCKB BblCOKOKatiecrBeHHOH npo,QyKUHH. 

Bee Hapo.QHoxo3.Ri!:crBeHHble rpy3bl .QeJI.RTc.11 Ha tie'rblpe KareropHH: lliryQHble, CblnytiHe, 

>KH,llKHe, r83oo6p83Hble. •BHepHa.R npO.QYKUH.11 KaK B naKerHpOBllHHOM BH.Qe, TaK H B pacCbln· 

HOM OTHOCHTC.11 K lliryQHb!M rpy38M. CIO.Qa OTHOC.llTC.11 see BH,Qbl H MapKH i1>11Heph1 (JIHCTOBOH 

MarepHaJI), ,QpeBecHble CJIOHCTble nnacrHKH, i1>11HepHble H CTOJI.RpHble nJIHThl (nJIHTHhlA Mare

pHan), rHyroKJieeHble H nJIOCKOKJieeHble .QeraJIH H 3arOTOBKH, i!>aHepHble Tpy6bl, UinOH ny~e

Hb!H, llinOH crporam.di H r • .Q. 

'IlpH opraHH381lHH CKJIB,QCKOro xo3.Ri!:CTB8 ,QJIR XpllHeHH.11 rpy30B Ha OTKPhlThlX nJIO~a.QKax 
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npH6JDOlteHH8R CTOHMOCTb· CTpOHTeJlhCTBB COCTBBJlllet 15 p/M 2, no;n HaBecaMH - 25 p/M2, B cne

UHllJihHhlX Kpi.m.oc CKJla,Qax - 120 p/~ CTpOHTe.llbHOH MOUWlKH- (B l.leHAX 1991 r .). 

BaKeJDWlpOBIHH}'IO iiJBHepy, iiJBHepm.te rpy6hl ;nonyCKaerca xpllHHTb Ha MO!IWIKBX no;n 

HaBecoM. OCTam.m.te BH;Qhl iiJBHepROH npo;nyKUHH Heo6xo;QHMO xpllHHTb B cneUHll.IIhRhlX Kphl

ThlX CKJIB;nax, xcenarem.HO OTllIIJIHBaeMhlX. CKJill,llbl 1.1enecoo6p83HO CTPOHTb BhlCOTOH He MeHee 

12 ••• 15 M 6es Mellt3TaxtHhlX nepeKphlTHH. Hx OCRBUWOT KpaHBMH·wra6enepBMH. 3ro no3BO

JIJlet 3KOHOMHTb nno~ll;Qb 311BO;QCKOH reppHTOpHH, a 6naro;n&pll OrCyrCTBHIO MextaraxtHhlX nepe

KphltHH 3KOHOMHTCll ;no 20 % nonesHoro BsyrpeHHero 061.eMI CKJI&;nCKOrO noM~eRHH. CHWJta

etCll H CTOHMOCTb scero CTpOHTeJlhCTBI. 

,l1ru! o6cnyxtHBIHHll CKJil;QOB 4Ju1epoH npo;nyKUHH TaK xce, KaK ;QJIJI BHYtpHllexOBhlX H 

BRfrpH38BO.llCKHX nepeB030K, HcnO.llb3}'IOTCll B OCROBHOM BHJIO'IRhle 3nexrpo- H &BTonorpy3-

1UIKH. OHH BhlnyCKIIOTCll OTt!QeCTBeHHhlMH H 3&py6extlu.tMH npe;nnpHllTHllMH. PeKOMeH;nyeMllH 

rpysonO;Q'l.eMROCTb BHJIO'IRhlX norpy3'1HKOB 10 ••• so KH. BhlnyCKIIOTCll OHH KIK 4JpoHTam.

ROro THIII, TaK H c 6oKOBhlM (nonepe'IHhlM) CM~eHHeM rpy30BOH KaperKH. H re, H ;npyrHe 

o6n&;n&IOT BhlCOKOH MaHeBpeHHOCTblO, OTHOCHTeJlhHO M&nhlMH p83MepaMH, npOCThl B 3Kcnnyara

LIHH· H&H6om.wee npHMeHeHHe HMeJOT norpy3QHKH 4JpoHTam.Horo nma. 0CROBROH xap&K:repH

CTHKOH BHJIOQJIOro norpys'IHKI llBJIJleTCH ero rpy3ono;Q'!.eMROCTb. Iloarow:y Macca nepeB03HMhlX 

H CKJI&;nHpyeMb!X n&KetOB iiJBHepHOH npo;nyKUHH He ;QOnxtHB npeBhlW&Tb rpy3ono;Q'l.eMHOCTb 

norpy3'1HK& c o6ll3arem.HhlM }"letOM onpoKH.QhlB&IO~ero MOMeHTa. .B 3BBHCHMOCTH or nacnopr

ROH rpysononeMROCTH H pacnonoxceHHH LleHrp& rll:RtecTH nepesOOHMoro rpysa (n&Kera iiJBHep

RoH npo;nyKUHH) Ha BHJiax norpy3'1HK& onpe;nen11erCH pacqerH8JI rpy3ono;ll'l.eMHOCTb (ra6n. 30). 

30. Pac11en11JR epysonoUl.eMHOCTb BUllO'IHbJX noepy311uKoe 

IlacnoprHllR rpysono;ll'l.eM- IlacnoprHoe paCCTOHHHe P83Mep naKera, MM, B HanpllllneHHH BHn 
ROCTb,Kr or LleHrp& -Tll:RtecTH ;no 

CIIHRKH BHJI, MM 2440 2135 1830 1525 1220 800 

1000 500 410 470 550 660 820 1000 
1500 500 615 700 820 990 ~230 1500 
1600 500 655 750 880 1050 1310 1600 
2000 600 985 1120 1310 1570 1970 2000 
3200 600 1570 1790 2100 2510 3150 3200 
5000 750 3070 3505 4100 4900 5000 5000 

(>pomam.Rhle snexrponorpys'IHKH BhlnyCK&IOTCH, KaK npammo, .ttByx BHJ:IOB: qethlPeXKo

neCRhle H rpexonopm.te. H&H6om.wee npHMeHeHHe HMeJOr qethlpexxonecm.te. 

CKopocri. no;Q'l.eMa 

rpysa, M/c • • • • • • • • • • 0,28 
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0,20; 
0,25 

0,16; 
0,20 

0,23 0,30 0,26; 
0,32 

0,26; 
0,32 

0,32 



CKopocn. nepe,t1BIDKe-
BHll C rpy30M1 KMfq. • • • 13 11 11 14 15 13 13 13 
CrpoHTen.H811 Jl!.lcora, 
MM ••• • ••••••••••• 1680 1900 1925 2200 2240 1920 2040 2200 
.Ilmma (BKJDOqu CIDIJI• 

KY BHJI), MM •••• • • • • 1840 1710 1815 2350 2470 1864 1974 2105 
IIIJq>HHa, MM • • • • • • • • 960 1000 1000 1180 1220 1060 1060 1185 
PeccroRHHe or OCH'nepe.Q-

· B11X KOllec 11.0 CIIHllKH 

BHJJ, MM• • • • • • • 350 345 355 455 530 354 405 420 

Aaronorpy31DIKH BHJIO'IHhle (rOCT 16215-80) BhlDyCKllIOTCH OteQecTBeHHOii npoMhllllJieH

BOCT1>IO uyx nmoa: nm 1 - YHJ!Bepcam.Hhle aaronorpy31DIKH o6~ero Ha3Hnemu1 ,[IJlll o6hlq· 

Bh!X yCJJoBJdi 3KCIIJlyaJIUHH (Ha OTKphlrh!x nno!Ll8,tlKax c ycoaepweHCrBOBIHHhlM noKphlTHeM, 

B Qexax H CK11111tax, BlrOHax, rp!OMIX H r • .Q.), KOMnaKTHhle, xapaKrepH3yet.a.ie BhlCOKOH Ma· 

BeBpeHHocn.io; nm 2 - aaronorpy3'1HKH noBhlllleHHoii npoxo,QHMOCTH 11,!UI pa6ow Ha orKphl· 

n.cc nJIOuia.tlKIX c nepeX01J.HhlMH H HH3WHMH noKphlTHSIMH, ycraHaBJJHBaeMhle Ha 6ue IBrOM0-

6HJibHhlX arperaroa. 

Tex11u11ecKue xapaicrepucruKu BUllO'IHblX aeronozpy311uicoe 

4091 4092 4063 4013· 4049 4045P 
rpy30DOJl'loeMHOCT&, Kr •••••• 1000 2000 3000 3200 5000 5000 
MaKCHMam.HllJI Jl!.lcora 
DOJl'loeMa BHJI, MM • • • • • ••••• 4500 4500 4500 4500 7000 4500 
CrpoHrem.Hu Jl!.lcora ( npH 
Ony~eHHOM DO,ltlleMHOM ycr-
poiicrae), MM ••••••••••••• 2800 2800 3200 3150 3610 3310 
.Ilmma C BHJIIMH, MM. • • • • ••• 2560 3455 4500 4820 6920 5020 
lIIJq>HHa, MM • • ·, , • • • • , •• , , 960 1120 2000 2164 2515 2330 
ra6apKrm.di Pl1J.HYC {pl1J.HYC 
noaopora ••••••• ". • ... 3560 4455 5500 5820 7920 6020 

H3 pB,lla JIHTeparypHhlx HCTOQHHKOB H3BectHo, qro cl>aKTHQeCKllJI ,nJIHrem.Hocn. o6pa6orKH 

H3,ne11HA (npe,!IMetOB rpy.na) COCTaBJUleT 5 ••• 7 % or o6~eA ,llJIHreJlhHOCTH RIXOJlt,lleBHll Ma· 

repHana (.npeaecHHhl} Ha npe.nnpWITllH. C 3roii roQKH 3peBHR npH pupa60TKe reXHonorHA ne

PeM~emul H CKl111J.HPOBIBHll cl>aHepHoii npo.nyKQHH oqem. BaJltHO r~rem.Ho npoaHaJIH3H· 

pDS!ll'h see 31leMeHrhl DOJl'loeMHO"rpaHCllOpTHhlX onepawiii H Bhl6pan. CXeMy, HCKllJOQllIO~YJO 

pyqHhle onepauim (pf'IH!ile nepesanKH}, y,llllHHeHHhle npo6erH rpaHcnopra. 3ro 06croS1rem.crBo 

BUCKO }"IHThlBan. H npH norpy3Ke naKeros cl>aHepHoii npo.nyKQHH s rpaHcnoprHhle cpe.ncrsa H 

HX Bhll')ly3Ke y · norpe6Hte11S1. Hcnom.JosaHHe O,nHoro aaro- HJIH sneKrponorpy311HKa rpy30-

no,1t11eMllocn.io 1000 Kr D03BOllffeT BhlCB060,ItHl'b 3 • • • 7 pa60QHX·rpy311HKOB, 3aHSIThlX Ha no

rpy301111o-paarpy30QHLIX H rpaHcnoprHhlx pa6orax, a npH npasHm.Hoii opraHH3aQHH pa6or 
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M0'1tHO o6oiiTHci. 6e3 BCMOMOrlrem.HhlX p1601D1X•rpy311HKOB, TaKenl'1tHHKOB H ,llpyrHx HnH 

csecm HX tmcno ,qo MHJDlM8JlhHoro. l3Mo'llHhdi IBTO- HnH 3IleKtponorpy311HK He Tpe6yet 6om.· 

WHX K&nHTanOBilOEeHHA H HMeeT cplBHHtem.HO KOpOTKHe cpOKH OKynleMOCTH (6 ••• 12 Mee). 

Oco6eHHo B03p1CT1et 3¢>¢>eKTHBHOCTh Hcnom.aoBIHWI BMOQHh!X norpy311HKOB npH naKeTH!.IX 

nepeB03KIX rOTOBOH npO.eyKUHH OT npeJ1IIp1U1THJ1•nOCT1BllVIKI npe.llilplUITHIO-nOTpe6HTemo HI 

BCeM nyTH ee cne.11os1HW1. TaK, npH Hcnom.aosaHHH norpy311HKOB npoH3BO.llHTeJihHOCTb tpy.111 

no cpasHeHHJO c pyqHoii nomryqHoii norpy3KOH·Bhll py3Koii }'Be.nH1D!BletCJI e 7 • • • 10 p13, 

ce6ectOHMOCTb 06p160TKH 1 T rpy31 CHHlltleTCJI B 6 ••• 10 p13, npOCTOH B&rOHOB yMeH&WleTCJI 

60.nee QeM e 2 pl31, IBTOM06Hneii - 6onee QeM e 6 p13. no ,IUIHH&IM UHHH~. 3TH noK131TeJIH 

MOryt 6h!Th ii1'1te Bh!We (OnhlTHhle nepeB03KH yKpynHeHHh!X naKeTOB ¢>1Heph1 ~K c TaB.intH· 

CKOro ¢>1HepHoro KOM6HHltl CsepJIIlOBCKOH o6nacrH liHWKeKCKOMY yqe6Ho-npoH3BO,QCtBeH· 

ROMY npeJIIlplUltHJO N" 3 KHprH3HH). 

IIqepysKa !fiaHepHoii npooyK14uu e xe11esHooopoxH1>1e eaeoH1>1. J]rul nepeso3KH naKetOB 

¢>1HepHoli npO.eyKUHH HI ,Qan&IDle PICCTOllJIHJI PeKOMeH.QylOtCll QethlP8XOCHhle KphlThle Eenes

HO.QOPOlltH&le saroH&I 11-066, 11·217 (c YWHPeHHh!MH J1BepH&1MH npoeMIMH), uem.HoMeranmi· 

QecKHe H ,lip. Ilorpy3KI naKeTOB ¢>1HepHOH npoJXYKUHH B KphlThle '1tene3HO.QOpo'1tH&le BarOHhl 

npOH3BOJXHTCll B COOTBeTCtBHH c o6~H rpe60BllHHJIMH K P13MellleHHJO, norpysKe H Kpenne

HHlO rpysos e saroHax MilC. Pl3Mellllth H KpenHth naKeThl ¢>1HepHoii npo.eyKUHH B KphlThlx 

B&rOHIX Heo6XOJIHMO c yqerOM nonHoro HCil0Ilh30BIHHll BMecTHMOCTH Kf30BI B&rOHI HnH ero 

rpysono,in.eMHOCTH, coxplHHOCTH nepesosHMoro rpysa H C&Moro saroH1 OT MeXIHHQecKHX no

Bpellt,qelDIA BO BPeMll TpaHCnOptHpOBKH rpy31 OT nOCTl~I ,QO nOTpe6HTenR. 0TBercTBeH

HOCTb 31 HenplBHilbHoe (He3KOHOMHOe) Pl3MelllelDle H KpennelDle naKeTOB B KphlThlX B&rOHIX 

.QOn'1tHhl HeetH rpy300TnplBHTenH HnH oprllDl3lll.IHH, npOH3Bo~e norpy3Ky. 

IlaKeThl ¢>1HepHoii npo,qy~ .QOillltHhl 6hlth p13MellleHhl B saroHe PllBHOMepHo no ~eii 

nnoUWtH non1 Kysosa. llonyctHMoe CMe~elDle o6~ero UeHTpl rlllltectH (ueHTp1 Macw) rpysa 

OT nonepe11HOH OCH CHMMeTPHH B&rOHI ,QOillltHO 6h!th He 6onee QeM HI 1/8 llilHHhl ero 613hl~ 
Pl31D1UI Harpy3KH HI Konecm.ie teneJKKH qethlPexOCHhlX B&rOHOB He ,QOillltHI npeBh!Wlth 10 r, 
npHQeM Harpy3KI, nepe.QaBll!Mlll HI K1'1t.QYIO reneJKKy, He .QOJilKHI npeBh!Wlth nonOBHHY 

rpysono,in.eMHOCTH, ycr&HOBneHHoii .Qnll saroH1 .QaHHoro mna. IlonepeQHoe CMelllelDle o6~ero 

UeHTpl TlllltecTH (ueHtpl MICChl) rpy31 OT npo,qom.Hoii OCH CHMMetpHH B&rOHI ,qonyCKleTCJI H' 

6onee 100 MM. Bh!COTI o6~ero UeHTpl TlllltecTH B&rOHI c rpy30M He .Q0IllltH8 npeBhlW8th 2,3 M 

Hl.Q ronosKoii pen&ca. 

0CH06Hble napOMerpw Kpw:rwx JICelle3HOOopo31CHWX eaeOHOB 

11-()66 11·217 l.{em.HO- qeTi.ipex· 
• MeTaJinH• oaii.111 

qec:J(Jd! KphlTl>lH 

fpysono,in.eMHOCTb, r. • • • • • • • • • • • • • • • • • 68 68 68 64 
Macca sarowi. '1' • • • • • • • • • • • • • • • • • • • • • • 22 24 22,68 22,7 
06'heM KY30BI, M3 • • • • • • • • • • • • • • • • • • • 120 120 120 106 
Bhlcor1 Ky30Ba BHfTPH (no 6oKoBOli 

creHKe), ~. • • • • • • • • • • • • • • • • • • • • • • • 2791 2737 2791 2402 
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P83Mep ,QBepHoro npoewa s csery (IIIHpHHa x 
X Bl>ICOTI), MM •••••••••••••••• • ••••• 
P11C11erHIUI HBrpy3JCI OT OCH Ha peJil>Chl, r ••••• 
BHyrpeHJIHe p83Mephl KY30BI, MM: 

J:tJDD18 •••••••••••••••••••••••• 

IIIHpHHll •••••••••••••••••••••• 
HapyllOlu IIIHpHHa saroHa, MM •••••••• _ ••• 
PaccroRHHe OT ronoBKH pem.ca ,llO ypos1U1 
nona,MM 

2000x2300 3sisx2304 
22 22 

13800 13844 
2760 2764 
3282 3249 
1283 1286 

2000x2266 1830x2130 
22 22 

13844 13430 
2760 2750 
3228 3152 
1280 1257 

•KonnaK• KphlTOro xcene3Ho,11opo'10loro saroHa c PllllHYCOM 3aKpyrneHHll 400 ••• 500 MM no-
3BOMer HCDOJll>30Blm> Bl>lcory KY30Ba DPH 3arpy3Ke naKerOB ,110 3200 MM ,llJlSI B&rOHOB c 
o5'1>eMQM Kyaosa 120 M3 H ,llO 2700 MM ,llJlSI B&rOHOB c 06'1>eMOM Kysosa 106 M3. 

IlaKeThl 4'8HepHoii npO,ll}'Kl.lHH B KPhlTOM BaroHe P83Me11WOT TIKHM ol5p830M, tn06hl ero 

,llBepH cso60,11Ho OTKphlBanHCI> c o6eHX cropoH. -EcnH nonepe'IHh!A C,llBHr n&Keros fllaHepHoii 

npoJzyKl.IHH, ynoxceHHhlx B Mext,llBepHOM npocrp8HCTBe, B nyTH He HCKJDO'leH, TO ,llBepH B&rOHa 

HfllOIO orpi.Qlm, ,llOCKIMH ro~oii He MeHee 30 MM HnH l!UITIMH. IlaKeThl MOllOIO yKnl,llhl· 

BUI> BMOTH)'IO K orpllXC,lleHHJO. Kaxc,11oe rpysoaoe 1'(eerO (Hanpm.cep, O,llHH yKpytIHeHHhlA naKer 

Bblcoroii 760; 630; 560 MM HnH HecKOJibKO Manl>!X naKeTOB BblCOTOA 100 MM) p83,11eJUIJOT .llBYMH· 

rpeMH npoKnl,llKaMH H3 ;!lpeBecHHhl celleHHeM 20x80 (30x80) MM. IlpH fllopMffPOBIHHH CTODbl 

.n1Ker1>1 6oJibwHx fllopMaros cne,11yer yKnl,llblBan. CHHsy, a MeH&WHX fllopM&TOB - csepxy. B 

cronax DaKeThl ,llOnllCHbl 61>1l'b Bl>!pOBHeHbl. Ci:uiHr O,llHOrO naKera no OTHOWeHHJO K ;11pyr0My He 

,llOnxceH npeBl>IWan. 50 MM. Kperuu D8KeThl B BaroHe c DOMOlllhlO ,llOCOK, 6pyCKOB, CTOeK, 

pacnopHWC M8HOK H ;11pyrHX ,11epesllllllblx 3neMeHTOB, Koropwe npH6HBllOTC.R rB03,11.RMH K 

seprHKIJibHhlM 6pye1>.RM B&rOHL 

B ra6n. 31 .lllHbl peKOMeH,llyeMble napaMerpw sarpysKH Kphll'blx >KenesHo,11opo)l(HblX 

BlrOHOB naKeraMH 4'8HepHOA DPO.llYKUHH p83nHllHblX p83MepOB (4JopM8TOB) H p83nHllHOii 

peKOMe11,t1yeMoii Bl>ICOTbl • .IIllHbl CBe,lleHH.R 0 ,llOCTHrleM!dX KOafllfllKlnieHTax sanonHeHH.R KY30-

BI BlrOHB H HCDOJib30B8HH.R nacnoprHoii rpy30DO,ll'heMHOCTH. Ilpe,11naraeMble nap8Merpl>I (cyM· 

MIPHIUI M8CC8 DIKeTOB, cyMMapHl>lii 06'1>eM, a cne,11osareJibHO, H CTITH'lecKB.R Harpy3K8 RB Ka>K· 

,11oe TpBHCDOprHOe cpe,llCTBO) HIMHOro npesocx0,11.RT noK838TenH, ,llOCTHrHfTble B HICTO~ee 

BpeM.R npH orrpyaKe fllaHepHoii npo,11yKIUlH c ¢laHepHblx npe,11npH.RTHii npe,11npH.RrH.RM·norpe-

6HreJU1M. IlpHMeH.RIOTC.R c'Jie,llylOII.Ule sapHSHThl (cxeMW) reXHonorH11eCKoro npouecca sarpysKH 

DaKeTOB B KPhlTblA xcenesHO,llOPO>KHblii B&rOH. 

B a pH a HT 1. Ilo,11B03K8 naKeroB OT Meer& HX CKn8,llHpOB8HH.R K >KenesHO,llOpOllCHOMY BB· 

rOHY H 3arpy3Ka naKerOB B B&rOH 06ecne11HBaerC.R O,llHHM H reM )Ke BHnOllHblM norpy311HKOM 

rpysono,ll'heMHOCTbJO 15 ••• 20 KH. 

B 8 pH a HT 2. Ilo,11B03K8 naKerOB OT Meer& HX CKn8,11HpOB8HH.R K llCene3H0,110poxcHOMY 

BlrOHY'06ecnetD1BaerC.R O,llHHM Bff!IO'IHhlM norpy3'1HKOM rpy30DO,ll'heMHOCTblO 30 ••• so KH, a 

sarpy3K8 (p83Me!UeHHe) nBKerOB B BlrOHe 06ecnetD1B&erC.R ;!lpyrHM BMOllHblM norpy311HKOM 

rpy30DO,ll'beMHOCTblO 15 ••• 20 KH, HBXO,llffillHMC.R DOCTO.RHHO (B nepH0,11 norpy3KH) BHYTPH 
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31. 3azpyaKa Kpwrwx J1CfllleaHo&pOJ1CH1>1X eazoHoe c o6'11eMOM Kyaoea 120 u 

106 M3 (zpyaono"'lteMHocn.ro 68 u 64 r) YKPynHeHHWMu n.aKeraMu {PaHepHoil npooYKuuu 

061.ew Ky30Ba, P83Mep naK~ 061.ew o.Q- lblcno 06ugdi CyMMapHhlliKo34>4>H· Ko!i4>4>~-
w3/rpysonoJl1>• TOB, MM (JXJIH• ROrQ OaK~OIK~ 06'1teM o61>ew na· QHeHT eHTHCIIOJJJ.· 
eMHocn.,r RB x llIHpHHB x ra, M3 TOB, wr. OIK~ KeTOB, M3/ 3800JDl~30B8HHll 

m.icora) TOB, M3 cyMMBPHIUI JUUi KY- rpy3000J11>• 
Mace&, r 30BI eMHocTH 

120/68 1525x1525x760 1,76 30 52,7 6f,0/48,2 57,4 0,71 

1525xl525x400 0,93 9 8,4 

1525xl525xl 00 0,23 34 l,9 

106/64 1525xl525x760 1,76 30 52,7 61,8/43,2 58,2 0,68 

1525xl525x400 0,93 3 2,8 

1525xl525xl00 0,23 27 6,3 

120/68 1525xl525x630 1,46 37 54,0 68,9/48,2 57,4 0,71 

1525xl525x400 0,93 16 14,9 

106/64 1525xl525x630 1,46 37 54,0 62,4/43,6 58,7 0,68 

1525xl525x400 0,93 9 i,39 

120/68. 1525xl525x560 1,31 45 58,9 66,3/46,4 55,2 0,68 

1525xl525x400 •• 93 8 7,4 

- 106/64 1525xl525x560 1,31 37 48,5 56,9/39,8 53,5 0,62 

1'525xl525x400 0,93 9 8,4 

120/68 1525xl525x560 1,31 33 43,2 75,4/52,6 62,7 0,75 

1525xl525x400 0,93 8 7,4 

1525xl220x560 1,03 24 24,8 
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Ilpo,11om1teHHe 

06'!.eM Kysosa, P83Mep n&Ke- 06'!.eM 0,11- 'hlcno 06uudi C}'MMapm.riiKoalj>lj>H-Koalj>i!>JmH-
u3 /rpy3ono,111'- roB, MM (,1UIH- Horo n&Ke-n&Ke- 06'!.eM 06'!.eM na- llHeH? em Hcnom.-
eMHOC?h, r H8 x WHPHH8 x ra, M3 roB, wr. n&Ke- KerOB, u3 / 38n01Dl8-30BllHHJI 

BbICOT8) TOB, M3 cyMMapH8ll HHSi Ky- rpy3ono,111'-
M8CC8, r 30B8 eMHocrH 

106/64 152Sx152Sx560 1,31 31 40,5 

152Sxlfl~ 0,93 9 8,4 61,3/42,8 57,7 0,67 

152Sx1220x560 1,03 12 12,4 

120/68 2440x1220x630 1,87 37 69,2 

2440x1220x400 1,19 2 2,38 77,9/54,5 65,0 0,80 

2440x1220x100 0,29 22 6,37 

106/64 2440x1220x630 1,87 26 48,6 

2440x1220x1tOO 1,19 10 11,9 64,0/44,7 60,4 0,7 

2440x1220x100 0,29 12 3,5 

120/68 2440x1220x560 1,66 47 78,0 80,3/56,2 66,9 0,82 

~: 
2440x1220x400 1,19 1,19 

2440x1220x100 0,29 4 1,16 

106/64 2440x1220x560 1,66 37 61,42 69,9/48,8 65,6 0,76 

2440x1220x400 1,19 2 2,38 

2440x1220x100 0,29 21 6,09 

120/68 2440xl220x400 1,19 66 78;54 79,7/55,8 66,5 0,82 

2440xl220xl00 0,29 4 1,16 ~ 66;5- O;ff-

106/64 2440xl220x400 1,19 56 66,64 68,4/47,9 64,3 0,75 

2440xl220xl00 0,29 6 1,74 
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IlpOH3BOJ:IHTeJibHOCTb pa60Tbl no BTOPOMY BaPHllHTY Bb!We. IlaKen.i cPaHepHOH npo.izyKUHH 

cPOPMa!OM 2440xl220 (1220x2440 MM) H 6onee peKOMeH,lzyercR 381'pylKar& Tom.Ko no BTOPOMY 

B&pH8HTy. IlpH HOM no,llB03Ka naKerOB K lKene3HO,QOpo:JKHOMY B&rOHy ~ecrBJUlerCll npH 

npo.Qom.HoM pacnonoXteHHH naKera Ha BHJiax norpy3'IHK!I (ueirrp naKera H&XOJ:IHTCll Ha paccrog

HHH 1220 MM OT CilHHKH BHJI). 

3arpy3KY Xtene3HO,QOpOXtHC)ro B&rOHa Ha'IHHBIOT c O,QHOro H3 ero topuos. CHa11ana naKen.i 

ycraH8BJJHB8IOT Ha KpOMKy (Ha 6oKOBYJO cropoHy), a 3aTeM CB06o.QHoe .npocrpaHcrBO MeXt.izy 

6oKOBblMH naKer&MH 3anonHiuor naKer&MH, yKna.QblBaeMblMH Ha nnacr&. B MeXt.QBepHOM 

npocrpaHcrBe 'l&CTb naKerOB TaK)l(e YCTaHBBJIHBBIOT Ha KpoMKy, a 'l8CTb Ha nnacn. B COOTBer

crBHH c BblCOTOH .QBepHOro npoeMa. 

l!JUI npe,QynpeXt,QeHIUI B03MOJKHOrO npO,QOJD.HOro CMe!QeHH$1 naK~OB BO BPeMll HX rpaH· 

cnopTHpOBKH OT nocr&B!UHKa .QO norpe6HreJU1 ycraHaBJIHBIUOT Bepnu<am.Hble croiiKH .QH&Mer

poM 80 ••• 100 MM, COe,QHHlleMble nonapHO nonepe'IHblMH 6pyCbllMH. Kaxc,Qb!H 6pyc B CBOIO 

011epe,Qb KpenHTCll K CTeHKaM B&rOHa. llononHHTeJD.HO npHMeHlUOT .QBe pacnopKH TOJUUHHOH 

40 ••• SO MM H WHplUIOA 150 ••• 160 MM. Bee naKen.i paa.QeniuoT ,Qpyr or ,Qpyra npoKnll.QKaMH 

TOJIJ.UHHOH 20 ••• 30 MM, ,QnHHOH He MeHee 800 MM. 

BbirpyaKa nllKeTOB cPaHepHOH npo.izyKUHH H3 Kpb!Toro JKene3HO,QOpOJKHOro B&rOH8 TllK:JKe 

npOH3BOJ:IHTCll BHJIO'IHblMH norpya'IHKBMH COOTBeTCTBYJO!UeH rpyaonO,Q'heMHocrH. OpraHH3aQHll 

Bblrpyao'IHblx pa60T HMeer TaKoe xce 6om.woe 3Ha11eHHe, KllK H norpy3011Hhlx pa60T. HecBoe

BpeMeHHU BblrPY3Ka 38Me,tUiller o6opor B&rOHOB, OCJIO:JKHller MaHesposyio pa6ory H8 tpllHC

nopre. 3KOHOMHll BpeMeHH npH Bbirpy3Ke naKerHpOBaHHOA npo,ttyKUHH - OCHOBHOH pe:ieps 

yCKOPeHHfi: 06opa11HBaeMoC1'H no.QBHXtHoro cocrasa, 06ecne11eH1U1 norpe6HocreA Hapo.QHoro xo-

3llftcrsa Ctp8Hbl s CBoespeMeHHblx nepeso3Kax rpyaos. PHTMH'IHOCTb, cnaxceHHOCTb B pa60Te 

scex yqacrHHKos tpaHcnoprHoro KOHBeAepa OT nocras1UHKa .QO rpyaonony11aTen11 - ocHoBa HH· 

reHCHcPHKBUHH npOH3BO,QCTB8. no :noA npH'IHHe Ba:JKHeAwee MecTO B peweHHH 38.11811 ycKope

HHll 3KOHOMHKH 3aHHM8er PHTMH'IHOCTb nocrasoK Cb!Pbll H MarepH&nOB, 'ITO B CBOIO 011epe,Q& 

06ecne11Hsaerc11 Hx csoespeMeHHoA norpyaKoA, ornp&BKOH norpe6men10 H TllKOH JKe csoespe

MeHHOH, no B03MOXtHocrH yCKopeHHOH BhlrPY3KOH. 

IlpH nepesoSKe ctiaHepHoA npo.izyKUHH Ha 6om.wHe paccrollHHll peK0MeH,1zyerC11 Hcnom.ao

sar& BOCbMH·, wecrH· H 11erblpexOCHble nonysaroHbl. 

TexHu11eCKue xapaKrepucruKu n011yaaeoHoa 

fpy3ono.Q'heMHocr&, r ••••••• 
Macca, r ••••••••••••••••• 
06'beM Kyaosa, M3 ••••••••• 
BbicOTa Kyaosa, MM ••••••••• 
IIIHplUla .QBepHoro npGeMa npH 
OTKpb!TblX .QBepllx, MM 
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BoCJ>MH· lllecrH· 
OCHblH OCHblH 

225 94 
43,3 31 
137,5 104 
2450 2365 

2454 2526 

12-1000 

69 
22 
73 
2060 

2530 

'lerbtpexocHbte 

12-119 12-1505 12-515 

69 ' 69 69 
22,46 21,1 21,8 
76 73 70,5 
2060 2060 2060 

2482 2478 



PBC'leTHIUI Harpy3KI or OCH HI 

pem.Chl, T •••••••••••••••• 22 22 22 23,25 22 22 
BH}'TPeHHHe p113Mephl Ky30sa, 
MM: 

AJIHHI • • • • • • • • • • • • • 18768 14333 12076 12076 12038 12070 
' 

WHpHHI ••••••••••••• 2790 2908 2878 2878 2826 2850 
Hapy)l(HIUI WHpHHa nonyBaro-

Hl,MM ••••••••••••••••• • 3190 3220 3134 3134 3134 3134 
P&CCToltHHe or ronoBKH pem.ca, 
MM: 

AO YPOBHH nona ••••••• 1489 1418 1414 1040-1080 1414 1416 
AO BepXHeft 06Bll3KH 

nOnyBBrOHI ••••• • ••• 3970 3797 3484 3492 3482 3482 

Jlrul 3BrPY3KH nonysaroHOB naKetllMH i!>aHepHoii npo.tl}'KUHH peKOMeH,QyetCll HCII0.1Ib30-

Ban. )l(ene3HOAOPO)l(Hble H IBTOM06HJlbHhle KplHhl, KpaH-6anKH H ,QpyrHe MeJCIHH3Mhl rpy30-

nO,Q'heMHOCThK> no 5 T. Ilocne norpy3KH naKetOB B nonysaroHhl YCTplHBIK>T BpeMemlYK> Kph!· 

w:y. npe.QOxpaHHK>llzylO npO.eyKUHIO or B03.Qei!:CTBWl'. ITMOC!l>epHhlX OCl,QKOB. ,UJIJI yctpOHCTBI 

Kphll.IIH YCTIHIBnHBIK>T BeptHKllJihHhle croiiKH, CKpenruuor HX nonepe'IHblMH 6pyCKIMH, HI 

Korophle H&crHnaK>T Heo6pe3Hhle AOCKH ro~oii 25 ••• 30 MM HnH 6paKOBIHHhle .QPeBecHo

ctpf)l(e'IH!ile IUU!Thl • .UOCKH csepxy CKpeOJIJ1K>r 6pye&llMH ce'leHHeM 70x50 MM. Jlrul rH.QPOH30-

JIJIUHH npHMeHHK>r py6epoH.Q, rom. HnH ,Qpyroii npuro.QHhlii .QJIJI sroii uenu Marepuan. IloA 

CTOilhl naKetOB i!>aHepHOH npo.tl}'KUHH HI .QHO nonyB&rOHI yKnll,Qh!BIK>T no,QKna.QKH Ce'leHHeM 

150xl50 MM, no .e •.• 3 IIIT. non Kl)l(.QYK> crony. ,llnHHa no.QKna.QOK AOJilltJUI COOTBeTCTBOBan. 

WHpHHe naKetOB. B Kl'leCTBe Kphll.IIH .QJIJI nonysaroHOB B03MOlltHO npHMeHeHHe CileuHllJihHO

ro 6pe3eHTL 

BH}'TPH Kl)l(AOro B&roHa (nonyB&roHa) PllAOM c .QB~&K> K CTeHKe KpenHTCJI (MaCTHKoii 

HnH KneeM) ynO)l(eHHIUI B nOJIH3THJieHOBhdi mucet cneuuil>llKllQHJI HI orrp}"KaeMYlO npo,qyK

UHlO. Cneuui!>llKllQHJI AOJDKHa coAepllari. cne.QYK>UU1e cse.QeHHH: Hl3BaHHe i!>aHepBoro npe.Q· 

npwmm·H3roroBHTeJUI H ero HOMep; naey norpy3KH; HOMep saroH& (nonysaroHa); 'IHcno naKe

TOB npo.tl}'KUHH (Kl)l(Aoro copra, Kl)l(AOii ronllUIHhl, Kl)l(.Qoro i!>opMara); 'IHcno nucros il>aHeP'" 

BOii npOJ:IYKUHH B O.QHOM naKere AIHHOro coprop113Mepa; cyMMapHblii o61'eM OTrPf)l(leMOii 

npOA}'KWIH. Cneuui!>HKIUM AOJDKH8 61>1T& nOAOHCIB8 38BeJIYIOIIU04 CKnl,QOM H Bl'llJiloBHKOM 

OTK. 
I1oepy31ea !fjaHepHoi1 npo~yKuuu a aaroM06U11u (npuuem.i). Jlrul nepesosKH i!>&HepHoA 

npO,qyKllHH HI p8CCTOSUIHH no 800 ••• 1000 KM HCIIOJll>3YK>l'CJI IBTOM06HnH, npHUeilhl, nony

npHUeilhl. B Hacrosimee Bpewr IBTOM06HJlbHblii rp&Hcnopr JIBJUlel'CJI O.QHHM H3 aau6onee rpyno

H 3HeprOeMKHX BHAOB rplHCIIOpTL Ilpo6neMa nOBhlllleHHH si!>i!>eKTHBHOC'lH pa60'lhl 8BTOM0-

6HJlbHOro rpaHcnopra H COKP~eiuut ynem.Horo pBCXOAOBIHWl'. TPYAOBhlX, il>HHIHCOBhlX, ro

nnHBHhlX, MarepHllJihHhlX pecypcon JIBJUlel'CJI O.QHOA H3 nepsoo11epe.QHh!X. PeweHHe srofi 

npo6neMhl nacr 3Hl'IHtem.Hhlfi couuam.Hhlii H sKOHOMH'leciodi si!>i!>eKr. Bom.UIHe pe3epBhl 

nOB&lllleHHH si!>i!>eKTHBHOC'lH pa60'lhl IBTOMOliHm.Horo rpaHCIIopra COCTO.llT B npaBHJlbHOH opra-
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HH3~ norpy30'IHO-p831'py3011HhlX pa60T, B 'llllCTHOCTH npH 3arpy3Ke B 8BTOMo6HJIH, npHl.lem.I 

H npH Bbll'PY3Ke H3 HHX cl>aHepHoii npO.JIYKUHH. CoKp8.llleHHe CBepXHOpMaTHBHhlX npOCToeB 

aBroMo6HJieii npK 3arpy3Ke.Bbll'py3Ke, noBhlIIIeime K03cl>cl>HJ:UteHTa HcnOJib30BllHHff nacnopr

HOii rpy3ono,lfheMHOCTH 8BTOM06HJieii, COKP8.llleHHe ,IIOJIH pyQHoro H cl>H3H'llecKoro rpy,t1a. 3THM . 

rpe6oBllHHffM B 3Ha'l!KTeJll.Hoii creneim coomercrByer naKerHllff OTrpy3Ka cl>&Hepaoii npo,I1yK

UHH, ocolieHHo yKpynHeHHhlMH naKeraMH; 

IlaKeThl cl>&HepHOii npO.JIYKUHH B 8BTOM06wn.Hhlii rp&Hcnopr 3arpy:1KlllOT c npHMeHeHHeM 

BHJIO'l!HhlX 3neKrpo- H 8Bronorpy3'11KKOB rpy3onO,lfheMHOCThlO I,S ••• s T. 3arpy3Ky 8BTOM06H

JUI (npHuena} Ha'l!HHaror OT Ka6HHhl K 3MHeMY 6opty. BHJio'IHhlii norpy3'11HK no,1XHHMaer naKer 

cl>aHepHOH npO,IlyKUHH, nO,lfhe3)1(aer K aBTOMo6Hmo (npHl.leny}, y KOTOporo OTKPhlT O,IIHH H3 

6oKoBhlx 6oproB H onyCKaer naKer Ha non nnarct>opMhl Ha npoK1lll,IIKH roJIIUHHoii 20 ••• 30 MM, 

,IIJIHHOH, COOTBeTCTBYIOnteii WHpHHe (.t1JIHHe} naKera. B cnyqae npHMeHeJDUI norpy3'11KKOB no

BhlWeHHOii rpy3onO,lfheMHOCTH (32 ••• so KH} 3a O,llHH npHeM cp83y MO)l(HO ynOlltHTh HecKOnhKO 

naKeroB, H8XO.tlllllUfXCH B crone (2 ••• 3 naKera, B 38BHCHMOCTH OT HX BhlCOThl). B 38BHCHMOCTH 

OT ctiopMaTa naKerOB HX MOlKHO yKn8,llhIBaTh '!0 UeHrpy, r.e. no OCeBOH (npO,IIOnhHOii} JIHHHH 

nnarct>opMhl 8BTOMO~HJUI, B03MOlKHO H B waXMaTHOM nopff,IV{e. IlpH yKn8,llKe B lllaXMaTHOM 

nopff,IV{e O,IIHH naKer HJIH crony naKeroB CT8Bllr BnnOrHylO K O,IIHOMy H3 60KOBhlX 60pTOB 8BTO

M06HJill (npH1.1ena), a Bropoii naKer (crony naKeroB} - K npOTHBOnonolltHOMY 6opry 

H T.,ll. 

EcnH p83Mephl Ky3oBa (nnarct>opMhl} no3B01llll0r, ,t1onyCKaerCH Pll.IIOM c naKeraMH, yno

lKeHHhlMH Ha nnacrh, ycraHaBJIHBaTh naKeThl Ha 6oKOByro cropoay (Ha KpoMKy}. IlpH 3TOM 

TaK)l(e cne,t1yer co6JllOJUITh WaXMBTHhlH nopll,IIOK. YKn8,llK8 naKerOB Ha 60KOBYIO cropoay 

npOH3BO,IIHTCll reM lite BHJIO'l!HhlM n.orpy3'11HKOM, HO B 3TOM cnyqae peKOMeHJtYeTCH naKer 38-

paHee noBepffYTh HB 90° c nnacTH Ha KpOMKy (60KOByro cropoay) c nOMOl.UhlO KaHTOBBTenll 

(MammynllTopa} HJIH npHMeHHTh, ecnH OHO HMeeTCH, cneuHamHoe HaBecHoe (Ha norpy3'11HKe) 

ycrpoiicrBo. IlpH OTCYfCTBHH KBHTOBBTeJUl }I H8BecHOro ycrpoiiCTBB naKer yKn8,llhIBBerCH 

nnaCThlO HB 6pycoK c npOBOnO'IHOH pyKOllTKOH TaKHM o6pa30M, 'llT06hl npH noBopore Ha 90° B 

BepTKKIUlhHoe nonoJKeHHe, OH OK83anCH OKono O,IIHOro H3 6oproB BBTOM06HJill (npH1.1ena). 

3areM norpy3'11HK OT'he3JKaer Ha raKoe paccro11ime, 'l!T06hl ero BHJ!hl ocraJIHCh no.tt ne)I(~ Ha 

nnacTH naKeroM Ha JUIHHe 200 ••• 300 MM. KQHUBMH BHJI norpy3'11KK p83Bopa'llHBaer naKer Ha 

90° H CT8BHr ero Ha KpOMKY (60KOBYIO cropoHy). Cne.ttyrouutii naKer YCT8H8BnHB8IOT TaK )l(e, HO 

K nporHBononoJKHOMY 6opry. OnepllUffll noBrop11erCH .tto rex µop, noKa BeCh KY30B He 6y.tter 

3arpylKeH. KpenneHH'l naKeros Ha nnarct>opMe BhlnoJUUilOr c noMOl.UhlO sepeBKH, Koropyro 

nepe6p8Cl>IB810T OT O,IIHOro 6opra K ;t1pyr0My H H8,IlelKHO 3aTllI'HB8IOT. IlpHMephl CXeM 3arpy3KH 

8BTOM06HJieii HeKOTOphlX MO.tteneii nOK838Hhl Ha PHC. 8.&. 
KoHTeiiaepH31111Hll cl>&HepHoii npo,IlyKUHH npOH3BOllHTCll c npHMeHeHHeM KOHTeHHepOB 

YHHBepcanhHhlX (rOCT I8477-79/CTC3B 772-83) H KOHTeHHepOB B03BpaTHhlX,. H3f0TaBJIHBae

MhlX Pll3JIH'llJWMH Be,IIOMCTB8Mll (HectllH.tl8prHhle K~meiiHephl) • .llnll KoHTelhlepH38IUIK cl>aHe

phl, cl>&HepHhlx H croMpHhlX nJIHT, nynteHoro wnoHB peKoMeH.tl}'IOTCH KOHTeJ:iHephl IC, ICC H 

YKK-5. 
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TexHu11ecr<:ue xapar<:repucrur<:u craHi)aprlJ3oeaHHl>IX r<:oHreDHepoe 

!CC* lC* YKK-5 

BH}'TPeHHHe puMepw KomeAHepa, MM: 
JlJIHHll •••••••••••••••• ~ • • • • • • • • • • • • • • • • • • • S897 S897 19SO 
llIHpHHI, , • , , , , , •••• , , , , • , , , , • , , , , , • , •• , , , , • 2330 2330 251S 
BWCOTB , , ••• , • , • , , , •• , , , , , •••• , • , , , , , •••• , , 2380 2228 2128 

Macca rapw, Kr.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2200 2100 9SO 
fpysonOJ:rheMHOCTb (Macca 6pyrro), Kr................... 20000 20000 SOOD 

*Kpwwa KomeAHepa MOJRer 6wn. 38MeHeHI C'l>eMHhlM 6peseHTOM. 

Jlng sarpysKH KOHTeAHepoB n&Ker&MH d>&HepHOH npoJXYKIUIH peKOMeH,ll}'IOTCH oreqecr

BeHHWe H 6omapcKHe BHJIO'lll'.We 3neitrpo- H BBTOnorpy3QHKH: d>poHram.HWe; c rpexcropoHHeii. 

o6pa60TKOH rpysos; c 60KOBWM rpy30DOJ:l'l>eMHHKOM. Jlrut 3arpy3q KOHTeAHepoB c 6peseHTo

BWM sepXOM y,1106HO H 3d>d>eKTHBHO HCIIOJU.30B8Tb KP8HOBOe o6opy.QOB&HHe • .llrut yct8HOBKH 

3arpyJReHHWX d>&HepHOH npO.QYKUHeH KOHTeAHepoli HI 00.QBHJRHhle tp8HCIIOpTHhle cpe.QCTB8 

(lR8n83HO.QOpOJRHWe nnard>opMlil, 8BTOM06HnH-KOHTeAHepoB03hl, nonynpHiteDW-KOHTeHHepo

B03hl) PeKOMeH,ll}'IOTCH MOCT0Bhl8, 681IleHHWe, noptam.Hhle, JR8n83HO.QOPOX<Hhle, 8BTOM06Hm.

Hhle Kp8Hhl, KpariaJIKH COOTBerCTB}'l0!1'eH rJ)y30DOJ:rbeMHOCTH;. a T8KJK8 BHnOllJlhle 8Btonorpy-

3QHKH. 

Jlng BR)"ipHCOI03HhlX nepeB030K KOHTeAHepoB peKOMeH,ll}'IOTCH 'leTWpeXOCHllll J1Cepe:iHO

.QOpO.llUWI nnard>opMa ,lirut 6om.werpy3HWX KOHTeHHepoB 13-470 ,QnHHOH 18400, WHpHHOH 

2500 MM, 'lethlPexOCHllll lReJl83HO,QOpoJKHllll nnatd>OpMa ,QJUI KomeAHepoB ,QnHHOH 14620 MM, 

llIHpHHoH 2870 MM, CIIeuH8JlbHhle 8BTOM06HJIH H 8BTOM06Hm.Hhle npHiteDW-KOHTeimepOB03hl, 

aanpHMep 8BTOMo6HnH 3HJI-131, 3Hil·l30-76, 3Hil·133fSI, •ypan-377H", K8MA3-S320, MA3· 

S33S, KpA3-257Bl, •ypan-43211• H .QP. 

TexNu11ecr<:ue xapar<:repucrul<:u no.11ynpu1.1enoe-1<:0HreDHepoeoooe 

MA3-9389 UKTB-A402 UKTB-A441 '!M3Ail-9991 

fpy30DOJ:rbeMHOCTb, Kl' •• • • • • • • • • • 32400 SOOD 10000 27000 

Macca, Kr: 
co6c!BeRJ1BH • • • • • • • • • • •••• 6300 20SO 3000 4700 

DOnHllll. •. • • • • • • • • • • • • • • • 38700 70SO 13000 31700 

IlorpysO'IHllll BWCOT8, MM •••••••••• 1450 6SS Ilepe,llHllll lSOO 
H 38,llJUIH 
1400, cpe.Q-, 
wm740 

fa6apHTHble p83MepW, MM: 

,QnHHB. • • • • • • • • • • • • • • • • • • 12325 7060 8100 12500 

WHpHHI ................. 2500 2420 2440 2500 

B!llCOTI •••• • • • • • • • • • • • • • • 1S30 1540 2200 146S 
0CHOBHOH Tlll'B'I , , • , , • , , , •••• , , , MA3-6422 fA3-S1Il, 3Hil-130Bl KpA3·258Bl 

fA3·S2-06 273 
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Pur:. 83. Cxe.Ma 1eoHreaHepu.sa111.1u ¢QHepHoa npod.)llC11uu u noep)'31Cu icoHreQHepoe s rpoHcnopmwe cpedcr84 (HO xene.tHodopoXHwe nnonpopMw): 
l, 8 - KpaHJU; 2, 18 - KOHTelbiep&I lC co C1.eMHblM 6pe3eHTOM; 3 - lltene3HO.QOpOlKH8SI nnarljlopMa 13-470; 4, 9 - KOHTei!Hepbl YYK-5; 5 - nnarljlopMa ,llJUI KOHTeii
Hepos; 6, 7 - lltene.tHO.QopolltHbdi nyn; 10 - KoHJeliHepHasi nno11W1Ka; 11, 16 - naxer1.1 ljlaHepHoii npo.Q~ ljlopM&roM 1525xl525 MM, }'KJla.tlblB&eMble Ha 
nnacn.; 12, 15 - BHn011Rble norpysqHKH c 6oKOBblM rpy1ono,Q'beMHHKOM; 13 - norpy3qHK; 14 - naxer cj>aHepHOH npO.QYKQHH cj>opM&TOM 1525xl525 MM, YKn&,Qbl· 
aaeMWil Ha 6oKOBytO CTOpoHy; 17 - KOHTelbtep 6om.werpyam.tii IC (ICC) co CT&l:IHOHapuoA Kp&uueA; 19 - naxer 4JBHepHoA npO.QYKIU!H 4JOpMaTOM 2440xl220 MM 



PeitoM~eMh!e sapHaHTl>I Kom:eiiHepH38WIH cj>BHepHOH npoll}'KlUUI DOK838Hbl Ha CXeMe 

(pHc. 83). Kom:eiblep ycr8118BJIHBaeTCJ1 KpBHOM Ha posHoii nno~e s Henocpl!JlCTBeHHoii 6.llH· 

30CTH or DOJ:l'l>e3.IXHhlX nyreji: :atene3HO,llopoxcHblx HJIH asroMo6HJDoHblX. BHJIO'IHhli norpy3'1HK c 

D8KeTOM cj>BHepHoii npo,JzyKUHH Bl>e3'1t8eT B Kom:eiblep H YCTBHBBJIHBaer B HeM naKer;.a npo

KJI8,QKH - H8 nnacn H.llH H8 ero 60KOB}'IO CTOPOHY (Ha KPOMKy) B 38BHCHMOCTH or npHHllTOH 

CXeMLI pacnono:ateHHll. IlaKeThl P83,J:leJIR10TCSI npOKnll,QKllMH H3 ,tQ>eBeCHHW TOJU.qHHOA 20 ••• 
30 MM, lUHpHHOH 80 MM (JXO 100 MM), ,llnHHOi, CoorBeTCTB}'IOmei lUHpHHe (,llnHHe) naKera. 

IlBKerhl JXOn:atHbl rpy3HT&C51 683 CMewHBllJDUI coprop83Mepos, r.e. naKeThl OAJIOro coprop83Me

pa ,llOJDICHhl 6h!Th CocpeJXOTO'leHhl B O,llHOM Mecre Kom:eiblepa. BHYTPH Kom:eiblepa p~OM c 

JXBepl>IO K creHKe Kom:eiblepa Kpemm:H (M8CTHKOH H.llH KneeM) cneuHd>HKllWfff Ha orrpy:atae-

1.:YJO npoJlYKllHIO; CDeQHcPHKllWfff JX0n'1tH8 6h!Th yno:ateH8 B DOJIH3THJieHOBhli MewOK·naKer, 

CseJXeHHH, coilep:atamHeC51 B cneQHd>HKBUHH, nepe1D1cn8Hbl Bhlllle. 

Pa60Thl, npOBl!JleHHhle B UHHH~. nolC838.llH, 11ro aKoHOMH'lecKHi ad>d>eKr, nonyqaeMhlii s 

pe:iym.rare BHeJXPeHHH naKeTHOH DOCTBBKH cj>aHepHOH npOJXYKUHH JlnH scex IJpe.llllpHJITHii·H3rO

TOBHrenei H npeJXnpHHTHii·nonyurenei, Ha scex BHJXax rpaHcnopra cOCTasHr 6onee 8 MnH. p. s 

ro,ll. Or rH:atenoro !l>H3H'lecKoro (pyqHoro) rpy,lla 6yJXer BhlCB060EJXeHo 6onee 1000 pa6011HX. 

BhlCB060,llHTCSI He MeHee 5000 Th!C. KphlThlx xcene3HO,llOpOlKHb!X B&rOHOB (c BM8CTHMOC'lbl0 

KY30B8 120 u3) B ro,n. He MeHbWHe BhlrOJlhl JlaCT H KOHreHHepH38Wfff cj>aHepHOH npOJlYKUHH. 

Ho, yqHThlB8ft ro o6cro!ITem.CTBo, qro d>BHepHble npeJXIIPHllTHll B Hacrosmee BPeMft He o6opy

JXOB8Hbl Kom:eiblepHh!MH nnomaJXKaMH H He o6ecn8'1HB8IOTCH KOHreiiHepaMH, rosopHTb 0 BHe

,llpeHHH aroro nporpecCHBHoro cnoco6a orrpy3KH cj>BHepHoii npoll}'KlUUI noKa paHo. 

11.4. IIP .ABHJIA 6B30IlACHOit PAliOTlil HA OllEP AID1S1X 
COPTHPOBAHllSl}IAICETHPOBAHHSI •AHEPHOil IIPOJlYKIDIB 
H HA DOrPY301Dlo-P A3I"PY30'111HX B TP AHCIIOmIO-cICJIAJICICBX 
PA60TAX 

IlpH pa6ore Ha MeX8HH3Max ,llnff COprHpOBllJDUI cj>aHepHOH npOJXYKUHH H ,llnff ee naKeTH· 

poBBHHll Heo6xo,llHMo crporo co6moJXaTD npasHJia reXHHKH 6e30DBCHOCTH H cneJXHT& 3a Hcnpas· 

HOCTblO Mex8HH3MOB. Bee o6opyJXOBBHHe, sneKrpo!llKacj>hl, nym.Thl ynpasneHHH JXOn:atHhl 6h!TD 

HBJleJKHO 38JeMJJ8Hbl. Oco6eHHo saxcHo 3HaHHe npasHn oxp8Hbl rpy.lla H relCJIHRil 6e3onaCHOCTH 

Ha IlPTC pa6orax, raK K8K OHH BhlDOJIHl'IIOTCH Ha scex onepllWfftX reXHonorH'lecKOro npouecca, 

B TOM 'IHcne H onepBUHHX COPTHPOBBHHH H n8KeTHPOB8HHH cj>aHepHOH npo,llyKUMH. 

IlpH JXBHXCeHHH BHJIO'QHb!X 8BTO- H sneKrponorpy3'1HKOB BO,llHTe.llh o6ft38H P}'KOBO,llCTBO

BaTDCft •npasHnaMH JXOPOJKHOro JXBH'1CeHHft9 • KOTOphle YCT8H8BJIHB8IOT nopHJXOK ,llBHXCeHHH K8K 

Ha ,llOporax, T8K H BO acex Mecrax, r,lle B03M0'1CHO JXBHJKeHHe Tp8HcnOpTHhlX Cpe,llCTB. KpoMe 

}'K838HHhlX npasHn, BO,llHTem. o6ll38H BhlDO.llHHTb rpe60B8HHll H }'K838JDUI no pexcHMy ,llBHXCe

HHH, YCTBHOBneHHh!e Ha ,ll8HHOM npeJXnpHSITHH. Tpe60B8HHll B OTHOWeHHH CKn8JlHPOB8HHH 

npO,ll}'KUHH npHMeHHTem.HO K cj>aHepHhlM 38BO,ll8M CBOJXSITC51 K cneJX}'!Ol!leMY. 

YKn8.llKy D8KeTOB npOJl}'KUHH B crony (wra6em.) Bh!DO.llHSllOT 2 11enoseKa: BO,llHte.llh 
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norpy31D!Ka H CHrHam.IIUfK, Ilepe,q no.Q'beMOlol H onyCKaHHeM · rpy3a cne.izyer npeJ1BapHtem.Ho 

OCMOTpeT& Mec:TO, o:ncy,tta 6y,tter no,ttHHMan.Cff rpy3 H r.tte OH 6y,tter p13MetlUITbCff. IlpH 3TOM 

CHI'HIJlbllUfK, npoBepHB COCTO.RHHe nBKera, KOrophlH npe,ttcroHr ynO)KHTb B crony (HnH CH.Rn. co 

CTOnh!), ,ttOJDlteH OTOHrH B cropoey. IlBKe'lhl cl>aHepHOH npoJlYKUHH MO>KHO no,ttHHMan. TOJlbKO B 

crporo BepmKaJlbHOM HanpaBneHHH, He ,ttOnyCKaerCR .orph!B nBKera, ecnH OH 3a>K8r ,ttpyrHMH 

(COCe.!IHHMH) nBKeraMH, He .ttonyCKaeTCR paCKa'llHBaHHe n&Kera (HnH cronh! nBKeroB). IlpH 

no.ttBo.tte BHn norpy31D1Ka no.tt nBKer cl>aHepHoii npo,ttyKinU! Heo6xo.ttHMO H36eran. rolillKOB, 

y,ttapoB no nBKery pBMOH rpy3ono,tt'beMHHKa. Ilepe.tt no,tt'beMOM H onyCKaHHeM rpy3a BO.ttHtem. 

,ttOJDKeH no.ttari. npe.eynpe,ttHTem.HhlH 3ByKOBOH CHrHan. IlBKer .ttOn>KeH pacnonar8ri.CR Ha BHnax 

rpy3onO,ttl>eMHHKa CHMMerpH'DIO, 3aHHMa.R BCIO HX .ttnHHY (.tto CllHHKH). 

CKopOCTi. .ttBH>KeHH.11 BHnO'Dloro nory3'llil<8 no noM~eHHIO CKn8,tta cl>aHepHOH npo,ttyKUHH 

HnH H8 nno~a.ttKe npoMe>KytotDloro CKnl.ttHPOBIHH.ll Henocpe.ttcrBeHHO B ~exe (Me>K.ey onepa

UH.llMH COpTHpOBaHH.11 H n&KeTHPOBaHH.11 HnH nocne onep~ nSKerHpOBaHH.11) He ,ttOJDKHa npe

Bhllllan. 4 KM/q, 
.llrul rpaHcnOpTJq>OBKH nBKer8 K Mecry yKlla,ttKH ero HY~HO npHnO,ttH.llTb BHnaMH TOJlbKO 

Ha Bh!cory, 06ecneQHBB10nzyIO Heo6xO.ttHM}'IO BH,tlHMOCTb yqacrKa .ttoporH nepe,tt norpy3'lHKOM 

(He 6onee 200 ••• 300 MM or noBepXHocrH ,ttoporH .tto BHn). Ilepe,ttBH>KeHHe norpy3'lHKa c no,ttH.R

n.IM ,ttn.11 YKlla.ttKH nBKeTOM H8 p8ccro.11HHe 6onee 'leM 2 M He ,ttonyCKaerCR. Ilo,ttHHM8Tb n&Ker Ha 

HY>KH}'IO ,ttn.11 ero YKlla.ttKH BhlCOry MO>KHO rOnbKO Henocpe.ttcrBeHHO y Mec:Ta p8cnonO>KeHH.ll 

CTOnh! (wra6en.R). Bo BpeM.11 .ttBH>KeHH.11 norpy31D!Ka 3anpeuui= Haxo,ttHn.CR no,tt nepeMeuuie

MhlM nBKeroM, 38Jleaan. Ha n&Ker HnH nonp11BJI.111'b ero. 

Y .ttanmb npoKna,ttKH Hs-no.tt naKera cne.eyer npH noMo~ cneuHam.Horo KPIO'lKa nocne 

Toro, KBK n&Ker no,ttH.RT Ha Bh!COTY 0,3 ••• 0,4 M npH HenO,ttBH>KHOM norpy3'lHKe, H TOJlbKO 

nocne Toro, KBK npe,ttynpe.!IHnH BO,ttHren.11. Y craHaBnHB8rl. nBKeThl B crony cne.eyer no.tt 

O,ttHOMY c HcnOJib30BaHHeM npOKna,ttOK O,ttHHBKOBOH TO~Hhl. 3ro Heo6xo,ttHMO, 'lT06bi 

Ka>K,tthlH Pll.tl nBKeroB o6paaoBh!Ban crporo ropH30HTaJlbffYIO noBepXHocri.. 

K8TerOpHQecKH 3anpe1IU1eTCff npH BhlnonHeHHH CKlla,ttCKHX pa60T: fKll8,tth!B8Tb cronh! no,tt 

3lleKrpH'lecKHMH npOBO,ttaMH, no,ttBeweHHhlMH B nOM~eHHH CKna,tt8; CM~ari. HnH nonpaB

ll.llTb ynoJKeHHhle B crony nBKeThl nyreM Ha>KHMa Ha HHX norpy3QHK0M HUH ,ttpyrHMH no,ttpyq

Hh!MH cpe,qcrBaMH; npoBepmi. ycrOHQHBOCTb nBKeTOB B crone nyreM paCK8QHBIHH.ll; BhlT8CKH

BITb H3-nO,tt nBKerOB, yno>KeHHh!X B crony, npoKna,ttKH~BXO,ttHn.Cff B 30He yKna,ttKH HnH p13-

6opKH cronhl nocropoHHHM ~aM. 

Oco6o 6om.wa.11 ocropo>KHOCTb rpe6yerc.11 OT BO,ttHTell.11 BHnO'DIOro norpy3'lHK8 npH npo

XO>K,tteHHH nOBOpOTOB H npH ,ttBH>KeHHH 31,ttHHM XO,ttOM. IlpH nOBOpOTe BO,ttHTeJlb ,ttOn>KeH 

cne,ttHn. He rOJlbKO 38 CKOpOCTb!O ,ttBH>KeHH.11, HO H 38 rpy30M, nepeB03HMbIM H8 BHnBX .. IlpH 

nepeB03Ke rpaHcnOpTHhlX nBKeTOB HY>KHO npHH.llTb Mephl nporHB HX CM~eHH.11 HnH na,tteHH.11 c 

norpya'IHKa, oco6eHHO H8 HepOBHOcr.llX ,ttOpOrH. If Ha noBOpOT8X, H npH ,ttBH>KeHHH Hl3a,tt, K8K, 

BnpoqeM, H npH ,ttBH>KeHHH Bnepe,tt, Heo6XO,ttHMO H36erari. pe3KHX TOPMO)l(eHHH, KOTOphle 

Moryr npHBectH K na,tteHHIO rpyaa H HapyweHHIO ycroAQHBocm norpy3'lHK8. Oco6o 6oni.w1.11 

ocropo>KHOCTb H BHHMarem.Hocri. rpe6yerCR or BO,ttHTell.11 BHnO'DIOrO norpy3'lHK8 TBK>Ke npH 

p860Te B crecHeHHhlX noM~eHH.RX, B )l(ene3HO,ttOpO>KHblX BlrOHBX, B TplOMBX cy,ttOB. 



CiiHCOK BCDOJib30BAIDIOI JlBTBP ATYPH 

Earb1wea H.H. Opr8HH3~ H MeX8HH3~ norpy3otrao-pB3rpy3otiJn.lx pa6or Ha &BTOMo6wn.

HOM Tp&Hcnopre. - M.: Tp&Hcnopr, 1983. - 216 c. 

EeKKep H.r. BHYTPH3&BO.llCKHH KonecHhlH rp&Hcnop: neconwn.Ho-,11epesoo6pa6a1'hIB&IOuilix 

npe,11npmmrli. - M.: IlecH&ll npoMhllllJieHHOCTh, 1985. - 184 c. 

b0p06CKUU 3.C. 3JieKrponorpy31lHKH ,llJlll p&60Tbt BHYTPH KOHreii:HepOB H B&rOHOB. - Il.: 

IlllHTH, 1985. - C. 59-62. 
Bece11oa A.A. Hcnollh3oB&HHe ,11pesecHhlX orxo.11os 4>&HepHoro H cnHtie11Horo npoH3so.11cma. -

M.: IlecH&ll npo.MhlWJieHHocn., 1987. -160 c. 

Bace11KuH 10.B. TeXHOJIOrHll H 06opy,11osaHHe ,llJlll npoH3BO.llCTB& 4>&Heph!. - M.: IlecHIUI npo

Mh!WJieHHOCTb, 1983. - 312 C. 

Bace11KuH 10.B., Kupwioa A.H. IlpOH3BO.llCTBO 4J&Hepw. - M.: Bwcw&ll WKona. 1985. - 176 c. 

I'pu2op10K: B.~. OmHMH3~ B38HMO.lleHc;tBHll nyHKros norpy3KH H Bh!rPY3KH saroHoB. - M.: 

Tp&Hcnopr, 1986. - 80 c. 

I'py3oab1e saroHhl KOJieH 1520 MM ~eneaHh!X ,11opor CCCP: am.6oM. - M.: Tp&Hcnopr, 1982. -
112 c. 

3oroa r.A., III6blpea ~.A. IlO,QrOTOBK8 H 3KcnJIY8T~ ,11epesopeJK}'lltero HHCtpyMeHTa. - M.:

IlecH&ll llpOMhlWJieHHOCTh, 1986. - 304 C. 

KoMMeKCHIJJI Mex8HH3~, H asroM&TH3~ rp&Hcnopmo-cKJI&.11CKHX npoueccos npoMh!llI

JieHHhlX llPe,Qnpmmdi B CBer8 nporpllMMhl •HHreHCH4JHK~·90•. - Il.: Ill{HTil, 1986. - 88 C. 

Kocapea B.A. IIIHpoKoneHTollHhle wJIH4Josam.Hhle CT&HKH. - M.: IlecH&ll npoMhllllJieHHOCTb, 

1977. - 138 c. 

Kocapea B.A. IIIJIH4Jos&HHe ,11pesecHocrpyJKellHhlX n.JIHr: Q63op. HH4JopM. •Me6em. •. 

Bwn. 2. - 1981. - 52 c. 

KoCMa'le6 H.r. B noMOUU. pa60'leMy·HHCtpyMeHT8JlhlIIHKY· - n.: IleHH3,11ar, 1981. - 280 c. 

KparKui1 &BTOM06HJlbHhlH cnpasotraHK HHHAT. - M.: Tp&Hcnopr, 1983. - 224 c. 

KyryK06 JI.I'., 3oroa I'.A. IIIJIH4>osam.Hhle CT&HKH ,llJlll o6pa60TKH ,QpeBeCHHhl. - M.: IlecH&ll 

llpOMh!WJieHHOCTb, 1983. - 80 C. 

JISIMUH B.A. IlHpOJIH3 OTXO,llOB 6epe30BOH ,QpeBecHHhl. - n.: IlTA HMeHH C.M. KHpoBa, 1977. -

46 c. 

MapoaH 10.M., I'oH11ap A.A., 36opoacKui1 H.C. Il&KerHh!e nepeso3KH npo~ .11epeiloo6-

pa6orKH. - M.: IlecH&ll npoMhllllJieHHOCT&, 1988. - 112 c. 

Ma11y11bcKui1 H.H., AllenuH E.A. MawHHhl HanomHoro 6eapemcosoro rp&Hcnopra. - M.: 

MawHHOCTpoeHHe, 1982. - 232 c. 

Meroou11eciCue peKOMeH.llllUHH no KOffTPOJDO reXHonorH'lecKOro npouecca H COCTORHWI 06opy

.11os&HHS1 B npOH3BO,QCTBe 4>&Heph! H ,QpeBecHhlX CJIOHCTh!X IUl&CTHKOB. - n.: UHHH~. 1977. -

446 c. 

277 



Muxailnoe A.H. TeXHonorHll npOH3BO.QCTBa KJieellblX MatepHanOB H nnHT. - n.: IlTA HMeHH 

C.M. KHposa, 1971. - 65 c • 

. Muxaii.noa A.H. TeXHonorHll npOH3BO.QCTB8 KJleeJlhlX M8TepHanOB H nnHT. - n.: IlTA HMeHH 

C.M. KHposa, 1974. - 48 c. 

HeilMaH A.t.P., JleauH E.T. ABtoMatH31mHff H MexaHH3tmHH CKJia.QCKHX pa60T B Me6em.Hoii 

npoMhlwneHHOCTH. - M.: IlecHllH npoMhlwneHHocti., 1988. - 208 c. 

HuKuruH JI.H. OxpaHa rpy.11a Ha .11epesoo6pa6aTh!B&10utHX npe.QnpHltTHllX. - M.: B&1cw11H 

WKona, 1987. -240 c. 

HuKu!fiopoa B.M., CUJ1aea B.H. Yctpoiictso, aKcnnyaTlmWI H peMOHT oKopo'IHblx CTllHKOB. -' 

M.: IlecHllH npoMhlwneHHocn., 1979. -144 c. 

HopMbl pacxo,ltbl wpi.R H MarepHanos s necHoii H .11epesoo6pa6athlB&10~eii npoMhlwneHHOCTH 

(cnpasolll!HK). - M.: IlecHllH npoMhlWneHH0cti., 1977. - 336 c. 

lluZUJlbOUH H.t.P., TopzoaHUK06 r.H. Om.n: 3KCDnyBTamtH OKOpO'IHOro o6opy.QOB8Hlfff. - M.: 

IlecHllH npoMhlWneHHOCT&, 1979. -136 c. 

n11aouc t.P.A., lIIKypuH" B.A., CypMaea r.3. KoHTeiiHepht: cnpasoqmiK. - M., MawHHOCTpoe

HHe, 1981. - 192 C. 

llon11eHKO H.A., Jiy1.1Kep I'.J]. IlytH noshlweHHR a¢>¢>eKTHBHOCTH rpysoBbIX 8BTOM06Hn&HhlX 

nepeso30K. - M.: TpaHcnopr, 1986. - 96 c. 

PyK0600RU4Ue T8XJ1HqecKHe MatepHanhl no nO.QrOTOBKe K pa6ore H 38TO'IKe nyutHJlbllblX H wno

HOCTporan&HhlX HO)l(eff H nHHeeK. - n.: UHHH~. 1987. - 40 c. 

PyK0600RU4Ue TeXHHqecKHe M&TepHaJilol no MetponorHqecKOMY o6ecneqeHHIO OTpacnesoii CH· 

CTeMhl H3MepR8MhlX napBMetpOB npH npOH3B0.QCTBe cl>aHepHOH npO.QYKLIHH. - n.: HilO •Hayq

¢>aHnpoM•, 1983. - 57 c. 

· CMOllUH A.H. IlporpecCHBHllH teXHonorHll rpysosoii pa6ora: OnbIT CesepHoii .11oporH. - M.: 

TpaHcnopT, 1985. -160 c. 

CaurKUH M.3. KoHTporu. H ynpasneHHe K&qecTBOM npo.QYKLIHH B necHoii H .11epesoo6pa6ara· 

B810~eii npoMhlwneHHOCTH. - M.: IlecHllH npoMh!lllneHHocti., 1979. - 216 c. 

Cnpaao'IHUK no npoH3BO.llCTBY ¢>aHephl. - M.: IlecHBR npoMhlWneHHOCTi., 1984. - 432 c. 

CnpaaO'IHUK 3KCIIny8T8LIHOHHHKa raso¢>HLIHPOB8HllblX KOTen&HhlX. - 2-e H3.!1Jilo.11 pe.11. 

E.B. CtonnHepa. - Il.: He.QPa, 1988. - 608 c. 

CraHo'IHb1u .11epesope)ICyutHii HHCTpyMeHr: K&Tanor-cnpasoqHHK I HHH HH¢>opMBLIHH no MawH· 

HOCTpoeHHIO. - M.: BHHH, 1976. - 416 c. 

Crep11uH J].M., Cepzeea B.n. f830Bhte ponHKOBhle cyWHnKH .QnR wnoHa. - M.: BHHilH3Hnec

npoM, 1969. - 111 c. 

Crep11uH J].M. CyWKa B npOH3BO.llCTBe ¢>aHep&1 H .11pesecHoctpy)ICeqllblx nnHT. - M.: IlecHBR 

npoMhlwneHHOCT&, 1977. - 384 c. 

TeMKuHa P.3. CHHTetHqecKHe KJieH B .11epesoo6pa60TKe. - M.: IlecHBR npoMhlWneHHocti., 

1971. - 285 c. 

TexHOllOZU'leCKUU npo11ecc naKetHpOB8HHH, KOHTeiiHepH38LIHH H CKna,QCKOH nepepa60TKH 

¢>aHepHOH npO.QYKl.IHH: TeXHonor.HqecKllH HHCTPYKLIHR. - n.: UHHH~. 1985. - 45 c. 

278 



TexH011ozu11ecKue peJttHMl>I PilH 6.6-00 •noworoaKa Kpyr.llWx nnocKHx nHJI•. - ApXUll'em.cK: 

UHHHMOll, 1986. - 44 c. 

Tunoewe HHcrpyKinm no oxpaae rpy.Qa ,'VU! pa6ot1HX 4>BHepaoro npoH3BO.Qcrsa. - n.: UHHH~. 
1987. - 108 c. 

~HKUH B.~. Cnpaao'IHHJC Macrepa·HHetp}'MeHTa.m.llOIK8 .Qepeaoo6pa6an.raaio~ero npe,tt· 

nplUITHJI. - M.: neca111npOMlallllJleHHOCtl>,1984-179 c. 
1/ene11ee P.H., 1/ucroea 10.C., L(yicaHoea M.A OxpllB& OKP}'JK810~ cpe,Ql>I B .QepeBOo6pa6a

Tl>IB810~eA npoMhllilneHHocm. - M.: neca111npoM1>1WJ1eHHoct1o,1987. - 96 c. 

1Ilep6aKoe B.Jl. ABronorpys'IHKH. - M.: B1o1cm111 wKona, 1983. - 127 c. 

1Ily6uH r.c. Meron pact1era ,QJIHrem.HocrH reIIJioaoii o6pa6orKH Chlp&ll: 3Kcnpecc-HH4>opM. 

•nJIHTl>I H 4>aaepa•. - B1>1n. 1. - 1980. - 12 c. 



COJIBP&AHBB 

B.&eAemt:e • • • • • • • • • • • • • • • • • • • • • • • • • • • • , • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 

1. K•cc•p•,,.. • IWILiPt™ 1rm EN o6opyJP"P"'ls c:nmam • ...,.,......,,,. ......... 0..,.......,.... ............................................. 4 

2. 3Jamml npoMHP' ..... IBIOM8llDQI B 4taaePw npomeo,.,..... • • • • • • • • . • • • • 7 

2.1. IlpoMWilll1eHHWe sneueHTW H yetp0iic:Til1 ueneii noetoJU111oro roKa. • • • • • • • • • • • • • 7 
2.2. 3JieMeH'llil npOMblWJleHllOH IBTOMITHKH B ueruac nepeMeHBOro TOKI •••• ' • • • • • • • 11 
3. Jlepeoaiea1uoil llllCIPJMmr ~ npmnaQJf'TBI • • • • • • • • • • • • • • • • • • • • • • 14 

3.1. Oe110BHWe n1p1Merp1>1 H rpe6os8mul K .Qepesopexcy~euy HHCrpYMeHTY 4>aHepHoro 

npOH3BO,QCTlll • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 14 

3.1.1. HoXCH H npHllOIMHl>le JIHHeiiKH JI}'IUHJll>HHX, llnIOHocrporlJihBhlX CTIHKOB H 

HOlltJDIU rHJibOTHHHoro THna • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 16 
3.1.2. IlHJIH KpyrJIOIIHJlhHHX H JieHTO'IHOIIHJlhHHX CTIHKOB, ropHSOBTIJihHlalX neco-
IIHJlhHHX PIM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 30 

3.1.3. ffHcrpyweHT WIIOHOnOtDIHO'IHWX, OKOpO'IHWX CTIHKOB H pyfiHTem.HlalX MIWHH 34 
3.2. Hol!Cero'U!JlhHoe 06opy.Qoa1HHe • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 39 · 

3.3. IlHnOTOQHJD,J[oe o6opy,QOBIHHe • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 54 
3.4. IlpaBHJII 6e3onacHOii p16ori.i Ha HOlKef01D!JlhHOM H nHJIOTO'IUlJihHOM o6opy.QOBIHHH • • 59 

4. ~ "'- 0 cwp.11 Jt JlfDW&I ••••••••••••••••••••••••••••. • • • 61 
4.1. fH,QporepMH'iecKlll 06p160TK1 . .QPeBeCHHbl. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 62 

4.2. Oxopxa xpllllteii (qypaxos) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 69 
4.3. Paa.QenKa xpllllteii Ha qypaKH • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 86 

s. n.,_. py&ta, J1tD1JU1CA 111111ma • • • • • • • • • • • • • • • • • • • • • • • • • • • • • : • • • • • • • • 94 

5.1. PelltHMW Jiy~eHHll, napaMerphl YCTIHOBKH HOlK8 H npHlKHMHOH JIHHeiiKH • • • • • • • • • 94 

5.2. Il}'IUHJll>BWe CTIHKH ••• , • , •••••••••••••••••••••••••• , , • 1 ••••• , ••• , • 97 
5.3. MexaHH3Mlal ,QJlll py6KH neHTW wnoH1 H jKna.nKH JIHcros cwporo wnoHa • • • • • • • • • 113 
5.4. IlpaBHJUi 6eaonacHoii pa6ori.i HI JIHHHH ~ - py6KH - yKJil,QKH WilOHI • • • • • • 117 

119 

6.1. BwcoKOTeMnep1rypH11R C}'UIKB wnoH1. • • • • • • • • • • • • • .• • • • • • • • • • • • • • • • • • • • 119 

6.2. C}'IIIKI WilOHI B napoBWX pGJIHKOBWX CytWUIKIX • • • • • • • • • • • • • • • • • • • • • • • • • 160 

.6.3. CopmposaHHe wnoHa • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 177 
7. Pe&poar-, CK-Ba JC, IJOIDllllCa llllW • • • • • • • • • • • • • • • • • • • • • • • 178 

7.1. Pe6pOCKJieHBllJIHe wnoH1. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 178 
7.2. CKneHBlll;He mnoaa HI ye • • • • •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 184 
7.3. IlOtDIHKI WilOHI •••••• , , • , , •• , • , , , •••••••• , •• , , , • , • , , •••••••• , • • • 186 

280 



7.4. IlpUHJI8 6eson1CHoli p16on.i HI onep&UHJIX pefipocKJimm&HIUI, CKJJeHB&HHll HI ye, 

no'IHHKH umoH1. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 191 
e. er.__ tllllllPBGA llpCl,qJICIUlll. . • • • • • . • . • • • • • • • • • • • • • • • • . • • • • • • • • • • 192 
8.1. PelltHM!ol CKJJeHBllHHR cl>&HepHoli npo~ •••••••••••••••••••••••••••• ~ 194 
8.2. H&HeceHHe KJieft HI WIIOH, cfiopKI ll&KeTOB, no,llJlpeccoBKI ll&KeTOB • • • • • • • • • • • • • 200 
8.3. Knewn.Hhle npecCbi, HX yctpoliCTBO, npHHlUIJI ,qelicTBHH • • • • • • • • • • • • • • • • • • • • • 207 
8.4. IlpUHJI8 fieson&CHOA p16on.i HI JlHHHH H&HeCemut KJieR - cfiOPKH n&KeroB - no,qnpec

COBKH n&Keros - CKneHB&HIUI cl>&HepHoii npo,qyKUHH. Oxp&HI tpy,qa npH p16are c CHHTerH-

qecKHMH KJieRMH H CMOJUIMH , , , , , , , , , , , , , , , , , , • , , , , • , , , • , , , , • • • • • • • • • • • 222 
9.0ljpaKatumpanillpCl,qJICIUlll ••••••••••.•.••••..•••••••.••••••••••••• 223 

9.1. PeJICHMhl IIllJleHHll; JIHHeiillhle H yrno:ewe nap&Metphl KpyrJiblX IlllJl • • • • • • • • • • • • • 223 

9 .2. ~opM1rHCH>fipe3Hhle cr&HKH, HX yctpoiicrso, npHHUHII ,qeAcrsHH • • • • • • • • • • • • • • • 225 
9.3. IlpUHJI8 fieaOn&cHOH p16on.i HI cl>opM&rHCH>fipeaHOM cr&HKe • • • • • • • • • • • • • • • • • • 236 
10.m.,,.............._. ..................................... ~ ....... 237 

10.1. PDtHMi.i wnec1>os&H1U1 ,qpeaec:Hllhl~ IIInecl>osam.Hu WKypK1 Hee n1p&Metphl •••• ·• 237 
10.2. IIInecl>osam.Hhle cr&HKH • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 238 
10.3. Ilp&B11JI1 fieaonacHoii p16on.i Ha WnHcl>osam.HhlX cr&HKax •••••• .' •••••••.••••• 249 
11. CoplllpQlllllBe. nmrenqwmea- • ...,,... DpO.qJICIUIB • • • • • • • • • • • • • • • • • • • • • • 250 

11.1. CopTHpos&HHe cl>&HepHoii npo~ •••• ,·,........................... 250 

11.2. Il&KeTHpoB&HHe cl>&HepHOH npo,qyKUHH • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 253 

11.3. Ilorpy30tUIO-p13rpysO'lllble H ?pllHCIIOptHo-cKJI&,QCKHe plfion.i.npH O"rnp&BKe cl>&Hep-

HOH npo,qyKUHH nO?pefiHreJIHM " • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 263 
11.4. Dp&BJina fieaon&CHoii pafiO'rhl HI onep&UHllX coprHpOB&HIUI, ll&KeTHposlHHft cl>&Hep-

Holi npOJIYKIUIH H Ha norpysota10-purpyso'lllh!x H tp&HcnoprHO'CKJil.QCKHX p16arax • • • • 275 
CnHcoK Hcnom.sos&HHoii nHrep1ryphl • • • • • • • • • • • • • • • ·• • • • • • • • • • • • • • • • • • • • • • 277 



Cnp&Bo11Hoe H3.QaHHe 

CIIP ABO'lllOE IlOCOliHE no IIPOH3BOJICTBY •AHBPY 

Bace~KUH IOpHii BacHJlheBH'll, BllJIJlzuH AH.QPeii JhurrpHesH'll, Cepzeee Bam.tep ll&BnOBH'll, 

06epMaH PoMaH Py,qom.cPosH'll 

Pe.QBKTOP T .A. 3otosa 

Xy.QOEHHK o6noxcKH B .H. Bopo6bes 

Xy.QOJKecTBemu.JH pe.QBXTOp H .r. r ne60BCKHH 
TexHH'QecKHe P~BKTOPIX B .B. CoKonosa, r.B. BacHnbeBa 

OneparopH 3.C. MyCHH8, n.A. fepaCHMyK 

Kopi)eKrop!X T .A. KHpbllHosa, E.H. Beryuosa 

HB N" 2591 

Do.QllHCBHO s ne1111Tb 28.02.91. ~opM&t 60x88/16. ByMBra 04>cenw1 N" 2. De1111Tb octicemu. 
Ycn.nn.n. 17,64. Ycn.Kp.-on. 17,88. Yll.·H3.Q.n. 20,06. TMp8)1( 1000 3K3. 3BK8317JZ. • "C"-55. 

83.QBTem.CTBO "3KonorHll'! 101000, MOCKBa, yn. MllcHHl.iKBll, 40a 

¥OCKOBCK8ll nmorp&cl>Hll N" 9 HOO "BKD". 109033, MOCKBa, Bon0118eBCKIUI yn., 40 


	1
	2 - 0001
	2 - 0002
	2 - 0003
	2 - 0004
	2 - 0005
	2 - 0006
	2 - 0007
	2 - 0008
	2 - 0009
	2 - 0010
	2 - 0011
	2 - 0012
	2 - 0013
	2 - 0014
	2 - 0015
	2 - 0016
	2 - 0017
	2 - 0018_1L
	2 - 0018_2R
	2 - 0019
	2 - 0020
	2 - 0021
	2 - 0022
	2 - 0023
	2 - 0024
	2 - 0025
	2 - 0026
	2 - 0027
	2 - 0028
	2 - 0029
	2 - 0030
	2 - 0031
	2 - 0032
	2 - 0033
	2 - 0034
	2 - 0035
	2 - 0036
	2 - 0037
	2 - 0038
	2 - 0039
	2 - 0040
	2 - 0041
	2 - 0042
	2 - 0043
	2 - 0044
	2 - 0045
	2 - 0046
	2 - 0047
	2 - 0048
	2 - 0049
	2 - 0050
	2 - 0051
	2 - 0052
	2 - 0053
	2 - 0054
	2 - 0055
	2 - 0056
	2 - 0057
	2 - 0058
	2 - 0059
	2 - 0060
	2 - 0061
	2 - 0062
	2 - 0063
	2 - 0064
	2 - 0065
	2 - 0066
	2 - 0067
	2 - 0068
	2 - 0069
	2 - 0070
	2 - 0071
	2 - 0072
	2 - 0073
	2 - 0074
	2 - 0075
	2 - 0076
	2 - 0077
	2 - 0078
	2 - 0079
	2 - 0080
	2 - 0081
	2 - 0082
	2 - 0083
	2 - 0084
	2 - 0085
	2 - 0086
	2 - 0087
	2 - 0088
	2 - 0089
	2 - 0090
	2 - 0091
	2 - 0092
	2 - 0093
	2 - 0094
	2 - 0095
	2 - 0096
	2 - 0097
	2 - 0098
	2 - 0099
	2 - 0100
	2 - 0101
	2 - 0102
	2 - 0103
	2 - 0104
	2 - 0105
	2 - 0106
	2 - 0107
	2 - 0108
	2 - 0109
	2 - 0110
	2 - 0111
	2 - 0112
	2 - 0113
	2 - 0114
	2 - 0115
	2 - 0116
	2 - 0117
	2 - 0118
	2 - 0119
	2 - 0120
	2 - 0121
	2 - 0122
	2 - 0123
	2 - 0124
	2 - 0125
	2 - 0126
	2 - 0127
	2 - 0128
	2 - 0129
	2 - 0130
	2 - 0131
	2 - 0132
	2 - 0133_1L
	2 - 0133_2R
	2 - 0134
	2 - 0135
	2 - 0136
	2 - 0137
	2 - 0138
	2 - 0139
	2 - 0140
	2 - 0141
	2 - 0142
	2 - 0143
	2 - 0144
	2 - 0145
	2 - 0146
	2 - 0147
	2 - 0148
	2 - 0149
	2 - 0150
	2 - 0151
	2 - 0152
	2 - 0153
	2 - 0154
	2 - 0155
	2 - 0156
	2 - 0157
	2 - 0158
	2 - 0159
	2 - 0160
	2 - 0161
	2 - 0162
	2 - 0163
	2 - 0164
	2 - 0165
	2 - 0166
	2 - 0167
	2 - 0168
	2 - 0169
	2 - 0170
	2 - 0171
	2 - 0172
	2 - 0173
	2 - 0174
	2 - 0175
	2 - 0176
	2 - 0177
	2 - 0178
	2 - 0179
	2 - 0180
	2 - 0181
	2 - 0182
	2 - 0183
	2 - 0184
	2 - 0185
	2 - 0186
	2 - 0187
	2 - 0188
	2 - 0189
	2 - 0190
	2 - 0191
	2 - 0192
	2 - 0193
	2 - 0194
	2 - 0195
	2 - 0196
	2 - 0197
	2 - 0198
	2 - 0199
	2 - 0200
	2 - 0201
	2 - 0202
	2 - 0203
	2 - 0204
	2 - 0205
	2 - 0206
	2 - 0207
	2 - 0208
	2 - 0209
	2 - 0210
	2 - 0211
	2 - 0212
	2 - 0213
	2 - 0214
	2 - 0215
	2 - 0216
	2 - 0217
	2 - 0218
	2 - 0219
	2 - 0220
	2 - 0221
	2 - 0222
	2 - 0223
	2 - 0224
	2 - 0225
	2 - 0226
	2 - 0227
	2 - 0228
	2 - 0229
	2 - 0230
	2 - 0231
	2 - 0232
	2 - 0233
	2 - 0234
	2 - 0235
	2 - 0236
	2 - 0237
	2 - 0238
	2 - 0239
	2 - 0240
	2 - 0241
	2 - 0242
	2 - 0243
	2 - 0244
	2 - 0245
	2 - 0246
	2 - 0247
	2 - 0248
	2 - 0249
	2 - 0250
	2 - 0251
	2 - 0252
	2 - 0253
	2 - 0254
	2 - 0255
	2 - 0256
	2 - 0257
	2 - 0258
	2 - 0259
	2 - 0260
	2 - 0261
	2 - 0262
	2 - 0263
	2 - 0264
	2 - 0265
	2 - 0266
	2 - 0267
	2 - 0268
	2 - 0269
	2 - 0270
	2 - 0271
	2 - 0272
	2 - 0273
	2 - 0274
	2 - 0275
	2 - 0276
	2 - 0277
	2 - 0278
	2 - 0279
	2 - 0280

