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PE)KHMbl H XAPAKTEPHCTHKH PA60Tbi CYJl.OBbIX 
Jl.H3~JIER 

§ 1. Pe.>KHMbl pa60Tbi H K~accH4JHKau.HR MOlll.HOCTH .lI.H3eJleH 

r JIaBHbIe CY,l1,OBble ,l1,BHraTeJIH pa60TalOT Ha pa3JIHIWbIX pe)KHMaX, 

onpe~eJIHeMhlX YCJIOBHHMH nJIaBaHHH H COCTOHHHeM nponYJIbCHBHOro 

KOMlnJIeKCa (BHHT-Kopnyc cY,UHa-,l1,BlIraTeJIb), T. e. pe)KHM pa60TbI 

,UBlIraTeJIH xapaKTep11I3yeTcH HarpY3KOR, tIaCTOTOR Bpam.eHHH II ero OC-

HOBHbIMII na paMeTpaMH ! 

Pe)KIIM pa60TbI rJIaBHOrO ,l1,BHraH~JIH 3aBlIClIT Inpe)K,l1,e Bcero OT 

MOm.HOCTIt, nOTpe6JIHeMOR rpe6HbIM BIIHTOM (OT tIaCTOTbI Bpam.eHIIH), 

T e. onpe,UeJIHeTCH CBoRcTBaMH nOTpe6lITeJIH 3HeprlIlI. B 3TOM II CO

CTOllT oc06eHHocTb 3KCnJIyaTaUllH CY,UOBhlX ,UBlIraTeJIeR. ECJIII npH 

onpe,l1,eJIeHHhlX )CJIOBIIHX pa60Thl ,UBlIraTeJIH napaMeTphl nOCTOHHHhl, 

TO TaKOR pe)KllM Ha3bIBaeTCH YCTafl08U8UlUMCfl. 

HarpY3Ka ,l1,BlIraTeJIH xapaKTeplI3yeTcH Cpe,l1,HIIM IIH,UIIKaTopHbIM 

IIJIH Cpe,l1,HIIM 3cpq,eKTIIBHbIM ,UaBJIeHlIeM, HH,l1,IIKaTOpHOR IIJIII 3q,q,eK

THBHOR MOm.HOCTblO, qaCOBbIM IIJIH yAeJIbHbIM paCXO,UOM TOnJIIIBa. 

lVlom.HOCTb, nOTpe6JIHelWaH, rpe6HbIM BHHTOlW, 3aBIlIClIT He TOJIbKO 

OT 3a,l1,aHHOR CY,l1,HY CKOPOCTII, HO II OT ,UpyrHx cpaKTopOB COCTOHHII5i 

nponYJIbCHBHOro KOMnJIeKCa II rlI,l1,pOMeTeOpOJIOflItIeCKIIX YCJIOBIIR 

(BOJIHeHlIe MOpH, HanpaBJIeHHe II CIIJIa BeTpa, HanpaBJIeHHe H CKO

POCTb TetIeHIIH, fJIy6HHa no,U CY,UHOM, COCTOHHlIe Kopnyca II BIIHTa, 

oca,UKa H 'uHcpcpepeHT, TeMnepaTypa II 6apOMeTpHtIeCKOe ,l1,aBJIeHHe 

HapY)KHOrO B03,Uyxa H T ,U), tITO ,UOJI)KHO YlIHTbIBaTbCH npH 3KCnJIya

raUlI1I ,l1,BHraTeJIH BO H36e)KaHHe ero neperpY3KH 

Pa60Ta ,UH3eJIb-reHepaTopOB, Ha060pOT, OTJIJIllaeTCH nOCTOHHHOH 

lIaeTOTOR Bpam.eHHH nplH pa3JIHlIHbIX Harpy3Kax, a CJIe,UOBaTeJIbHO, 

_ H pa3HbIX MOllJ,HOCTHX 

KJlaCcHttU{Kau,HR MOlll.HOCTeH rJIaBHbIX ,UBlIfaTeJIeR 3aBlICHT OT pe

)KIIMOB IIX 3KCIIJIyaTaUHli 

n peoeAbflo-oonYCTUMafl MOU{flOCTb COOTBeTcTByeT MaKCHMaJIbHOH: 

nO,Llaqe TOnJIHBa II COCTaBJIHeT 110-120% HOMIIHaJIbHOR, pa3pernaeT

CH TOJIbKO npH KpaTKoBpeMeHHoR pa6{)Te Ha 3aBO,l1,CKOM CTeH,l1,e 

B TetIeHIle BpeMeHII, ofoBopeHHoro B TeXHlIqeCKHx ~yCJIOBIIHX IIcnbI

TaHHR. 
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MaKCUMaAbflafl MOUt,ftOCTb N MaKC - HaH60JIbIIIaH 3KCnJIyaTaUHoH-

HaH MOIIJ.HOCTb, KOTOpyIO ,II.BHraTeJIb MOJKeT pa3BoHBaTb OrpaHHlleHHOe 
BpeMH, 06bIllHO He 60JIee 1 tt; COCTaBJIHeT 110% HOMIHHaJIbHoH. 

113 ypaBHeHHH BHHTOBOH xapaKTepHCTHKH 

N n3 
MaKe = ~=ll 

NHOM n:OM ' 

MOJKHO onpe,II.eJIHTb llaCTOTY npameHHH (06/MUfl) ,II.BHraTeJIH, COOT
BeTCTBYIOIIJ.YIO MaKCHMaJIbHOH MOIIJ.HOCTH, 
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nMaKc=V 1,I.n!oM =1,03 nHO~. 
H OMUftaAbflafl ( nOAflafl, nOCT pOettHafl, paCtteTftafl) MOUt,HOCTb 

N HOM - MOll.{HOCTb, KOTOPYIO )l.BHra~eJIb MO)KeT pa3B1fBaTb ,ll.JIHTeJIb

Hoe BpeMH, rapaHTHpyeTcH 3aBO)I.OM-CTpOHTeJIeM npH onpe,II.eJIeHHbIX 

YCJIOBHHX 3KCnJIyaTaUHH ,II.BHraTeJIH. HOMIHHaJIbHaH MOIUHOCTb rapaH

THpyeTcH npH TeMnepaType HapYJKHOrO B03.JI.yxa to= 15°C, aTMoc$ep

HOM ,II.aBJIeHHH Po=760 MM pT. CT, HOpMaJIbHbIX rH,II.pOMeTeOpOJIOrH

qeCKHX YCJIOBHHX, onpe)I.eJIeHHbIX copTax TOinJIHBa H MaCJIa H XOpO

IIIeM Tex,HHlleCKOM COCTOHHHH ,lI.BHraTeJIH, ero CHCTeM H perYJIHpOBKH. 

DPH 3TOM Kopnyc CY.l1.Ha )1,OJIJKeH 6bITb llHCTbIM, a BHHT Haxo,a:HTbCH 

B xopOIlleM TeXHHlleCKOM COCTOHHHH HOMHHaJIbHaH MOIIJ.HOCTb, npH

HflMaeMaH 3a 100%, H COOTBeTCTBYIOIIJ.aH eH HOMHHaJlbHaH llaCTOTa 

BpaIIJ.eHHH YKa3bIBaIOTCH B naanopTe )l,BHntTeJIH, B CYlI.OBOH It MaIlIHH

HOH ,a:OKYMeHTalum, rAe )I.JIH 3TOH JKe MOIIJ.HOCTH InpHBo,a:HTCH napa
MeTpbI pa60TbI fJI8BHOI'0 )I.BHr8TeJIH 

EhccnAyaTatfUOflflafl MOUt,flOCTb N axe - MOIIJ.HOCTb, KOTOpyIO Jl.BH-

raTeJIb MOJKeT pa3BfIBaTb 6e3 KaKOrO-JIH60 OrpaHHlleHHH BpeMeHH, 
06bIllHO 

• Nax,- = (0, 85...--0, 90)NHOM' 

naKc = 0,97 nHOM • 

B YCJIOBHHX 3KCnJIyaTaU:MH HOMMHaJIbHaH MOIIJ.HOCTb. a6bJIlHO He 
06eCneqHBaeTCSI, n03TOMY OT,a:eJIbI TenJIOTeXHHKIH H CJIYJK6bI 3KCnJIya

TaUHl'l hapOXO,lI.CTB H83HaqaIOT H KoppeKTHpYIOT 3KCnJIyaTaUHOHHYIO 
MOIIJ.HOCTb ' 

3KOflOMUttecKafl MOU{HOCTb- N aKOH - MOllJ.HOCTb, npn KOTOPOH ,rr,o-
CTHraeTCH MHHHMaJIbHbIH yaeJIbHbIH pacxo,a: TOnJIHBa. D6bIllHO 

N'KOH= (0,80-;.- 0, 85)NHOW 

MUHuMaAbflafl 3KcnAyaTatfuoHflafl -#OUt,HOCTb (MOIIJ.HOCTb MaJIOrO 

xo,a:a cy,a:Ha) N MUH -:- HaHMeHbIllaH MOlllHOCTb, Ha KOTOPOH ,lI.BHraTeJIb 
MOJKeT pa60TaTb 6e3 OrpaHHQeHHSI BpeMeHH C MIHHHMaJlbHO YCTOHQH

BOH QaCTOTOH BpaIIJ.eHHSI. MaJIbIH XO,ZI. orpaHHLIHBaeTCH MHHHMaJIbHO 

yCTOnQHBOH nMUH qaCTOTOH BpaIIJ.eHHH ,lI.BHraTeJIH, KOTopaH ,a:OJIJKHa 

o6eCneQHTb Ha,rr.eJKHOe MaHeBpHpoBaHHe cy,a:Ha H 6e30nacHocTb nJIa. 

Bal!.HH Inp,H BXO,lI.e CY,lI.Ha B nopT H BbIX9,a:e H3 Hero, npH lIlBa pTOBKe, 

npH )I.BlHJKeHHH no Y3KOMY H3BHJIHCTOMY $apBaTepy H B KapaBa
He H T. tJ.. 
.t 

,UJIH onpe,'J,eJIeHROro Jl.BHraTeJIH MHHHM8JIbHO YCTOHllHBaH llaCTOTa 

BpaIIJ.eHHH 3aBHCHT OT llHCJIa UHJIHHAPOB ,a:BHraTeJIH, ero 6bICTPOXO,rr.

HOCi'H If npeJK,a:e Bcero OT KOHCTPYKUlflf, COCTOHHlfH, peryJIHpOBKH H 

paOOTbI TOnJIIfIBHOH CHCTeMhI, KOTopaH 06eCrrellHBaeT Heo6xo)I.HMYIO 

llJIH pa60ThI CTeneHb HepaBHOMepHO'CTH ()T nO,ZI.allH TOnJIHBa nO' UH

JIHH)I.paM. C B03pacTaHHeM CTeneHIf HepaBHOMepHocTIf nO,ZI.alllf TOnJIH

Ba B03pacTaeT If CTeneHh HepaBHOMepHOCTH KpyTHIIJ.erO MOMeHTa. B 

pe3YJIbTaTe llero ,a:BlfraTeJIh pa60TaeT MeHee YCTOHLIHBO 

flPlflllfHhI, BhI3bIBaIOIIJ.He B03pacTaHHe ()T 3830PbI H JIIO<pTbI B CH-

_ CTelVle ynpaBJIeHH5I HacocaMIH; pa3JIHllHaH nJlOTHOCTb nJIYHJKepHbIX nap 

HacocoB; HeO,ZI.Hop0,ZI.HOCTb <P0PCYHOllHbIX paCnbIJIHTeJIeH; pa3JIHllHaH 

3aTHJKKa npyJKHH <P0PCYHOK; pa3JIHllH8H ,a:JIHHa HarHeTaTeJlbHhIX TPY-

60npOBO,lI.OB TOnJIHBHbIX HaCOCOB. 

Dpn pa60Te ,lI.BHr8TeJI5I H8 qaCTOTe Bp8IIJ.eHHH HHJKe n MMM Hapy-

1llaeTCH npouecc BnpbICKa, cMece06pa30BaHHSI H cropaHHSI TOnJIHBa, 
BCJIe,ZI.CTBHe qero BD3HHKaIOT nponYCKH BCnbI1lleK, caMOBbIKJIIOqeHHe 

oT,rr.eJIbHbIX UHJIHH,a:POB, nOBbIIlleHHaSi HepaBHOMepHoCTb BpaIIJ.eHHSI 

BaJIa If, HaKOHeu, caMonpOH3BOJIbHaSi OCT8HOBKa ,ZI.BHraTeJISI fl03TOMY 

,ll.BHr8TeJIb, pa60TaIOIIJ.lfH Ha rpe6HOH BlfHT, corJIaCHO DpaBHJlaM Pe

rHCTpa CCCP, ,ZI.<JJIJKeH o6eCneqHTb YCTOHqHBYIO pa60TY npH Ha-HMeHb

IlleH n MBH -< 0,3 n HOM 

,UJI5I MaJIoo6opOTHbIX Cy,rr.OBbIX ,a:lf3eJIeH ,rr.eHcTBHTeJIbHble 3HalleHHH 

nMHH 06blqHO HlIJKe H COCTaBJIHIOT (O,2-0,25) n HOM H ,rr.aJKe (0,15+ 

-;-0,17) n HO\! ,ZI.JI5I ,ZI.BHraTeJIeH HeKoTopbIX THnOB [15] Y 6bICTPOXO,IT.

HbIX ,a:BHraTeJIeH 3HaqeHHSI nMHH BbIIlle 

06bIT.JHO MlfHHMaJIbHaH 3KCnJIyaTaUHoHHaH MOIIJ.HOCTb ,a:BHraTeJIH 

He perJIaMeHTHpyeTcH H He YKa3bIBaeTCH B Cy,a:O'BOH ,IT.OKYMeHTaUHH. 

a MHHHMaJlbHO YCTOHqHBaH qaCTOra BpaIIJ.eHHH ,lI.OJIlKHa BCer,lI.a yKa-

3bIBaTbCH B naanopTe ,a:BHraTeJIH (Ta6JI. 1). 
n pUBeOeflftafl ~MOUt,flOCTb MOIIJ.HOCTb ,rr.BHraTeJIH 3aBoHCHT OT ,a:aB

JIeHHH IH TeMfIepaTypbI BO~,ll.yxa nepea BnycKHbIMH oplraHaMH UHJIHH,ll.

pa ,a:BHraTeJI5I. fl06TOMY ,rr.JIH cpaBHeHHH MOIIJ.HOCTH ;lJ.BHraTeJIeH, HC

nbITaHHblX npH BHelIlHHX YCJIOBHSIX, OTJIHllBbIX OT HOpMaJIbHbIX, 3Haqe

HHe MOIIJ.HOCTH npHBo,a:HTCH K cT3H,rr.apTHbIM HOpMaJIbHbIM YCJIOBHSIM. 

fIpHBe,rr.eHHaSI MOllJ,HOCTb No npH to H po onp .. e,rr,eJIHeTCH no <pop

MYJIe 

/ 

r,rr,e N .......,... MOIIJ.HOCTb, nOJIYQeHHaH Ha HcnbITaHHSI'X npH ,rr,aBJIeHIHH B03-

,lI.yxa nepe,lI. BnYCKHbIMU opraHalVlH p H TeMnepaType t. 
,llJl5I npe,lI.OxpaHeHHH )1,BHraTeJIeH OT TenJIOBbIX nepefJ~y30K DT3 

npe,a:YCMaTpHBaIOT CHHJKeHHe MOIIJ.HOCTH Ha 3% Ha KaJK)I.bIe 10° nOBbI

IlleHH5I TeMnepaTypbI B03,rr.yxa cBepx 20°C nepe,a: BXO)I.OM B UHJIHH,a:p, a 

TaKiKe npH YMeHbIlleHHH 6apOMeTpHlleCKOrO ,rr.aBJIeHHH Ha KaLK,.TI.ble 

25 MAt pT. CT. HHJKe 760 MM pT. CT. fIplfi 3TOM TeMnepaTypa B03,rr.yxa 

H3MepSIeTCW Y lleTblpeXTaKTHbIX ,Jl.BHDaTeJIeH - nepe,lI. B4(O,a:OM ero B 

B03J1.YIllHbIH KOJIJIeKTOp, y ,lI.BYXTaKTHbIX 6e3 HaJI.JI.YBa 'If B03,ll.YXOOXJIa-
If! 



T a <5 JI If 11. a 

MHHHM8J1bHO YCToiilJHBaH lJaCTOTa Bpa~eHHR HeKoTopblX )J,BHraTeneii 

Tun llBUraTeJlH Tun CYIlHa n MUH, 

J 
n HOM' nMlrH/nHOM 

06/MUH 061,MUH 

8.lI.iP413fi&l '«MaJIOllpOCnaBeu.», 8(}.-90 250 0,32-0,36 
«Ka30eK», «BaoKYH-
qaK» 

«ByplMeRCTep If BaRH» «fIeBeK», «Arocaii:», 3/8,.40 1170 0,2Q-O,23 
550VTiB Fl III 0, «AJITaR» 
562VT2BFl40, «l3eJIOMOpCKJIec» 22 11315 0,163 

-874VT2BFl60, \«THKCH» 24,5 115 0,21 
874VT2BF160, «DMOK», «T1yJIa» 33 IllS 0,28 
684VT2BF180 «BeJIOpeUK» 26-27 1110 0,23-0,26 

«3yJIbuep» 

6TD56, «HHKOJIaR OCTPOB- 36 156 0,213 
OKHR» 

6SAD72, «BoJIroJIec» 25-30 126 0,2-0,24 
6RD716, «I1HTepHaUHoHam> 30 122 0,25 
8RD76 «.lI.yo.POlBHHK» 20-26 1119" 0,17-0,21 

MAH 

K6Z57jOOC «fIoBeHeu», «fIllO- 60 1186 0,324 

K9Z70j120 
Hep» 

«BbI6opr» 40 1130 0,31"" 
«<PHaT» 456T «HOPJ1JIbCK» 56 QOO 0,28 

nHTeJUI - nepen npOnYBOllHbIM lIaCOCOM, Y nBHraTeJIeH C Han,n:YBOM H 

B03,lJ,YXOOXJIa,lJ,HTeJIeM - B peCliBepe np0,lJ,YBOllHOrO B03,nyxa. 

TaKHM 06pa30M, ,ll;BHraTeJIb MOJKeT pa60TaTb 6e3 OrpaHHlleHHH BO 

Bpe\IeHH B npe,neJIaX OT 3KCnJIyaTaUHoHHOH ,no MHHHMaJIbHO 3KCnJIya

TaUHOHHOH MOImHOCT!i. 

§ 2. XapaKTepHCTHKH pa60TbJ rJlaBHblX .lI.H3eJleH 

061l.1,He CBe.ll.eHHSI. TIacnopTHble napaMeTpbI Jl,BHraTeJI5I xapaKTe-

PH3YlOT ero pa60TY Ha OJl,HOM peJKHMe, 06bIllHO HOMHHaJIbHOM B nac

nopTe He nOKa3bIBa1OT, KaK 3TH napaMeTpbI H3MeH5IIOTC5I Ha )I.pyrHx 

pe)KHM3.X, QTO OlJeHb Ba)KHO 3HaTb B 3KCnJIyaTaUHH. 

,UJI5I KalJeCTBeHHOH OIteHKH, conOCTaBJIeHHSl H aHaJIH3a TeXHliKO-

3KOHOMHlleCKHX nOKa3aTeJIeH pa60TbI ,ll;BHraTeJIeH Ha pa3HbIX peJKHMaX 

H B pa3HWX 3KCnJIyaTaUHoHH~X YCJIOBH5IX nOJIb3YIOTC5I xapaKTepH-

CTHKaMH Jl,BlHraTeJIeH. XapaKTepHCTHKH ,ll;BHraTeJIeH - 3TO rpa<j>HKH, 

npe,J,CTaBJI5IlOlllHe C060H <j>YHKUHOHaJIbHble 3aBHCHMOCTH MeJKJl,Y OC-

HOBHbIMH napaMeTpaMH Jl,BHraTeJIeH H <j>aKTopaMH, BJIH5IIOlllHMH Ha 

HX pa60TY OCHOBHbIMH napaMeTpaMH, xapaKTepH3YIOIlI.HMH pa60TY 

)1,BlHraTeJI5I, 5IBJI5IIOTC51 KPYT5IIII.HH MOMeHT, MO'IlI.HOCTb )I.BHraTeJI5I, lJac

TOTa BpameHH5I, YJl,eJIbHbIH H lJaCOBOH paCXOJl,bI TOnJIHBa, HH)I.HKaTOp

HbIH, 3<j><j>eKTHBHbIH H MexaHHlleCKHH K. In J1.., Pl' P z, Pc, P np, to. r. 

XapaKTepHCTHKH COCTaBJISlIOTCH no MaTepHaJIaM HcnbITaHHH npa-
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BHJIbHO OTperYJIHpOBaHHbIX H HaXO,n5IlII.HXC5I 'B HOpMaJIbHOIYI TeXHHlle

CKOM COCT05IHHIH ,.1,BHraTeJIeH, 06bIllHO npH CTeH,IJ,OBbIX HCnbITaHlI5IX 

,nBHraTeJI5I,- a 3aTeM YTOllH5IIOTC5I npH XO}l,OBbIX InpHeMo-c,njTOllHbtX 

HcnbITaHH5IX XapaKTepHCTHKH, nOJIYlleHHble Ha CTeH,ne H npH npHeMO· 

1 C,IJ,aTOlJHbIX HCIlbITaHH5IX, 5IBJI5IIOTC5I nepBHllHbIMH 
B npouecce 3KCnJIyaTauHH cy.nHa, nOCJIe peMOHTa, BO BpeM5I Ten

JIOTeXHHlJeCKHX HcnbITaHIHH H 06CJIe,nOBaHHH TaKJKe npOH3BO-,IJ,HTC5I on

pe,lJ,eJIeHHe xapaKTepHCTHK ,nBHraTeJI5I H CY)lHa (BTOpHllHble xapaKTe

PHCT~IKH), cpaBHHBa5I KOTopble C nepBHllHbIMH, MOJKHO Cy,nHTb 0 npa: 

BHJIbHOCTH TeXHHlleCKoro COCT05IHH5I ,lJ,BHraTeJI5I IH ero TeXHHlleCKOH 

3KCnJIyaTaUHH . 
Y CY,lJ,OBbIX ,nmlraTeJIeH pa3JIHllaIOT CJIe,nYIOIlI.He BH,IJ,bI xapaKTepH

CTHK CKOPOCTHble, HarpY30llHble, OrpaHHQHTeJIbHble, peryJI5ITOpHble, 

0606meHHble. 
CKOPOCTHbte xapaKTepUCTUKU - 3'1'0 xapaKTepllCTllKll, B KOTOPbIX 

3a He3aBHCHMoe nepeMeHlwe BbI6paHa llaCTOTa BpameHH5I ,nBllraTeJI51 

HJIH CKOPOCTb xo,na CYJl,Ha B CBOIO OlJepe,lJ,b pa3JIHlJaIOT CKOPOCTHbIe 

xapaKTepHCTHKH - BHellIHHe H BHHTOBble 
02paHUftUTeltbHbte xapaKTepUCTUKU YCTaHaBJIHBaIOT npe,lJ,eJIbI 3KC

nJIyaTaUHoHHbIX peJKHMOB pa60TbI ,lJ,BrHraTeJIeH no YCJIOBH5IM Ha,1eJK

HOCTH, T. e onpeJl,eJI5IIOT MaKCHMaJIbHO Jl,OnYCTHMYIO MexaHHlleCK) 10 II 

TenulJOBYIO HanpmKeHHOCTb ,lJ,BHraTeJIeH. 
Pe2ylt51TOPHbte xapaKTepUCTUKU BblpaJKaIOT 3aBl1CllMOCTb 1\10mHO

CTH, Cpe,lJ,HerO 3<j><j>eKTHBHoro HJIH HHJl,HKaT?pHOrO ,lJ,aBJIeHH5I, ~PYT5I
llI.ero MOMeHTa OT llaCTOTbI BpameHH5I Jl,BIHraTeJI5I B nepllOJl, ,neHCTBH5I 

perYJI5ITOpa lJllCJIa 060POTOB npH onpeJl,eJIeHHOH ero HaCTpoHKe. 

''0606U{eHHbte xapaKTepUCTUKU - 3TO cOBoKynHocTb CKOPOCTHbIX, 

orpaHHllHTeJIbHbIX H perYJI5ITOpHbIX xapaKTepHCTHK. OHH n03BO.IJ5IIOT 

onpe,lJ,eJI5ITb 3KCnJIyaTaUHoHHble peJKHMbI ,nJIHTeJIbHOH pa60TbI Jl,BHra

TeJI5I. 
OCHOBHble rpa<j>HlJeCKHe xapaKTepHCTHKH Jl,BIHraTeJIeH - BHemH5I5I, 

BHHTOBa5I H HarpY30llHa5I OrpamillHTeJIbHble, perYJI5ITOpHble H 0606-

meHHble xapaKTepHCTHKH He CHHMaIOTC5I H He CTP05ITC5I BO BpeM5I 

HOPMHPOBOlJHbIX TenJIOTeXHHlleCKHX HcnbITaHHH, n03TOMY B KHHre 

cnoc06bI IHX nOCTpOeHH5I He paCCMaTpHBaIOTC5I. 
BHelllHHe xapaKTepHCTHKH. BHellIH5I5I xapaKTepHCTHKa - 3TO rpa

<j>HlJeCKa5I 3aBHCHMOCTb MomHOCTH Jl,BHra reJI5I HJIH KpYT5ImerO MOMeH

Ta OT lJaCTOTbI BpaIlI.eHH5I Jl,BHrareJI5I npH HaH60JIbIlleM nOJIe3HOM noc

T05IHHOM XOJl,e nJIYHJKepa TOnJIHBH~X HaCOCOB B~COKoro Jl,aBJIeHH5I H 

npH perYJIHpOBKe HX Ha OnTHMaJIbHbIH yrOJI HallaJIa nOJl,allH TOnJIHBa. 

OHa BblpalKaeTC5I 3aBHCHMOCTblO 

NI=CP1n, 

rJl,e P t - CpeJl,Hee HH,IJ,HKaTOpHoe )I.aBJIeHIHe )I.BllraTeJI~, K2C/C.M2; 

C - nOCT05IHHa5I ,nBHraTeJI5I, paBHa5I npOH3BeJl,eHHIO nOCT05IHHOH 

UHJIHH,IJ,pa K Ha llHCJIO UHJIHH)I.POB ,lJ,BHraTeJI5I i IWH onpe,ne

JI5IeMa5I no <j>OPMYJre 

c-= 
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3Jle(b D - JlH8MeTp ~HJlHH,llpa, CM; 
S - XOJl nOptWHH, M; 
z - K031q,.<l>'H~HeHT TaKTHOCTH; ,llJlH JlBYXTaKTHbIX ,ll,BtHraTeJlell 

npOCToro ,llellCTBHH z= 1, ,ll,JlH qeTblpexTaKTHblx z....:..O,5~ 
i - qHCJlO ~HJlHH,llpOB. 

BHewHIfoe xapaKTepHcTiilm CTPOHlICH no ,ll,aHHbIM CTeH,llOBbIX il'Cn~bI
TaHHll ,llJlH nOJle3HbIX XO,ll,OB 

111 -

a~'~'~~-4~~~~~ __ +-~~~ 
0.20 

Puc. 1. XapaKTePllICTlilKH cy.nOBoro .li.BHraTeJIH: 
a, c - MHHHMaJIbHO YCToiiqHBaSi qaCTOTa/ Bpalll;eHHSI, 
"8a - MHHHMaJIbHaSi HarpY3Ka .nBHraTeJISI, paOOTalO
n~ero npH n=eonst; a6e8ca - nOJIe B03MOJKHhlX MOlll;
HOCTeii rJIaBHbix llBHraTeJIeii, pa60TalOllI;HX Ha rpe6-
Hoii BHHT; 6a8Ka6 - nOJIe B03MOJKHbiX MOlll;HOCTefi 

.nBHraTeJIeii, paOOTalOllI;HX npH n=const 

nJlYH:tKepa Hacoca, COOTBeTCT

BYIOlll.HX MaKCHMaJIbHOMY, HO
MHHaJIbHOMY H qaCTHqHbIM pe

:tK.HMaM pa60TbI ,U.BHraTeJI5I. 
MO:tKHO nOJIyqHTb 6eCKOHeq

Hoe MHOiKeCTBO 3THX xapaK

TepHCTHK, TaK KaK npH ,ll,aH

HOM qHCJIe 060POTOB B yCJIO

BlUI,x 3KCnJIyaTaUHH MOIII.HOCTb 

H3MeH5IeTC5I OT MHHHMaJIbHOH 

,ll0 MaKCHMaJIbHoll. Pa3JIHQa

lOT ,CJIe,ll,YlOmHe BHeIIlHHe X3-
paKTepHCTHKH (pHC. 1). 

BHeLUHflfl xapaKTepucTuKa 
'npe8e.Aa 8btM.AeftUfl (KpHBa5I 1 
Ha pHC. 1) CHHMaeTC5I npH pe

rYJIHpOBKe TOnJIHBHOrO Haco

ca, cooTBeTcTBYlOllI.eil' npe
,lleJIbHO ,UonycTHMoH MOIlI.HO

CTH H Cpe,llHHM liH,ll,HKaTbp

HhIM ,ZJ.aBJIeHH5IM .1lJI5I Bcero 

pa60qero ,UHana30Ha qaCTOT~ 
BpallJ,eHH5I. 3Ta xapaKTepHcTH

Ka YCTaHaBJIHBaeT npe,lleJIb-

Hble B03MO:tKHOCTH ,ll,BHraTeJIH 
no MOlU.HOCTH B CBH3rH C ero neperpY3KOll H nepeHanp5I:tKeHHOcTblO. 

Hpw pa60Te )1.Bll'raTeJI5I Ha 3TOH xapaKTep'HcTHKe Ha6JIIO,llalOTC5I: 
,llblMHbIH BbfXJIon BCJIe)J.CTBHe npe,lleJIbHO ,ll,OnycTHMbIX 3HaqeHHH KO-

3<P<l>HUHeHTa H36blTKa B03,llyxa a; 60JlblllOll pacxo)1. TOnJIHBa; BbICOKoHe 

TeM1nepaTypbI' BbIXJIOnH~X ra30B. TaK KaK 'npouecc cropaHHH nepexo. 

,llHT 21.C!JIeKO Ha XO,ll, paoumpeHHH; HapyweHHe TenJIOBOrO paBHoBecHH 
,llBHraTeJIH; 06pa30BaHHe B KaMepe cropaHIHH OOJIbmOrO Harapa. 

TI03TOMY Ha ,ZJ.aHHoll xapaKTepHCTI1Ke ,ll,OnycKaeTcH TOJIbKO KpaT

KOBpeMeHHaH (BpeM5I YKa3bIBaeTC5I B 'HlreTpyK~HH HcnblTaHHll) pa60Ta 

,llBHraTeJI5I npH .HOnbITaHH5IX Ha 3aBO,ll,CKOM CTeH,ll,e H ,llJlH Ka:tK,ZJ.oro 

npOMe:tK.'YTOQHOrO pe:tK.HMa Tpe6yeTcH CneUHaJIbHaH peryJI:HpOBKa. Ma

JleHIIIHH He,llOCMOTp npH Hon~TaHH5IX MO:tK.eT nptHBeCTH K aBapHH-

3ae,llaHHIO nopIIlHH, 3aBHcaHHIO KJIanaHOB H T. ,ll. B 9KCnJIyaTau.HH pa-

60Ta ,llBHraTeJlH no '3TOH xapaKTepHcTHKe 'HJIH ,lla:tK.e Ha OT,lleJIbHbIX ee 
TOqKaX He,llooYCTIfMa. 

BHeLUHflfl xapaKTepucTuKa MaKcuMaAbHou M014ftOCTU (KpHBaH 2 
Ha pHC. 1) He JJ.OJI:tKHa npeBbImaTbC5I B 9KCnJIyaTau.HH. .llJIH-

8 

9Toro Ha CYJI.OBbIX ,ll,BHraTeJIHX qaCTO OrpaHliqHBalOT nepeMellJ,elme 

p,eHKH Hacoca B CTOPOHY YBeJlHqeHHH nO,ll,aqH (YCTaHaBJlHBalOT oco-

6bIH ynop). Pa60TaTb Ha 9TOH xapaKTep,HCTHKe pa3peIIlaeTCH He 60· 

JIee 1 tl. " 
BHeLUHflfl xapaKTepucTUlw HOMUHaAbHOU M014HOCTU (KpHBaH 3 Ha 

p.HC. 1) HBJIHeTCH OCHOBHOH, .llJlH KOTOPOll 3<lBO)J.bI-H3rOTOBHTeJlH ra

paHTHp'YlOT Bce rJlaBHbIe TexHIHKO-9KCnJlyaTa~HoHHble nOKa3aTeJ!'H pa-
60TbI .llBHTaTeJI5I. _ 

BHeLUHflfl xapaKTepucTuKa 3KcnAyaTatfUOHHOU MOU{HOCTU (~oHBaH 
4 Ha pHC. 1) JIe)KHT 06bIqHO HeCKOJlbKO HH:tKe N I{OM = f (n) Ii ,ll,OJl:tK.Ha 

o6eCneqHTb )l.JIHTeJlbHYIO, Ha.lle:tKHYlO H 9KOHOMHQHYlO pa60TY ).I.BHra-

TeJIH B 9KCnJlyaTa~HH. M 

BHeLUHue xapaKTepucTuKU ttacTUttHblX ( 8oAeBblx) MOU{HocTeu 

(KpHBbIe 5 Ha pHC. 1) ocymeCTBJlHlOTCH npH YMeHbIIleHHblx tnO,ll,8qaX 

TOn.,'lHBa Ha ~HKJI (KpHBa5I 6 Ha pHC. 1 - BHHTOBa5I xapaKT:pncTHKa). 
BHHTOBbie- xapaKTepHcTHKH. 3TO 3aBHCHMOCTH MOllJ,HOCTeH HJlH KPY

TJIlll.HX MOMeHTOB, pa3BHBaeMblx rJIaBHbIM .llBHraTeJIeM, OT ero qaCTOTbl 

BpallJ,eHHH npH pa6o're Ha rpe6Holl BHHT (pHC. 2), T. e. 

N=f(tJ) HJIH MKp--/(n). 

BHHTOBble xapaKTepHcTHKH OTpa:tK.alOT B3aHMO.ll.eHCTBHe .llBHraTeJlH, 

Kopnyca cY.llHa H rpe6Horo BHHTa 
nOCTOHHHoro IIIara. ,UBHraTeJlb, pa-

60TalOllJ,HH no 9TOll xapaKTepHcTH

Ke, ,ZJ.OJDIWH 06eCneqHTb nOJIYQeHHe 

MOIII.HOCTH HJIH KpYTHllJ,ero MOMeH

Ta, norJIOlll.aeMbIX BHHTOM,"Ha BceM 

.llnana30He qaCTOTbI BpameHH5I OT 

n M3KC ,ll0 n MHH • H3MeHeHHe MOllJ,

HOCTH no BHHTOBOll xapaKTepHcTH

Ke B OCHOBHOM onpe,lleJl5IeTC5I xa- ~ 

paKTepoM H3MeHeHIIH nOJlHOrO co

npOTHBJleHH5I, BO,ZJ.bl ,ZJ.BH:tK.eHMlO 

CY,llHa B 3aBHCHMOCTH OT CKOpOCTH. 
06hIQHO npHHHMalOT, qTO MOlll.

HOCTb,- norJIOIII.aeMaH rpe6HbIM 'J3HH

TOM nOCT05IHHOrO mara, nponop~H· 

OHaJIbHa Ky6y QaCTOTb~ BpaIII.eHHH 
,ZJ.BHraTeJI5I, T. e. \ 

Nl = (~)3. 
N2 n2 

\0,9 
~ 
~ 0,7 

",-~5 
0,3 

0.1 

-~~~---,-----,--, toz:C 

68\ . 
~. 

61; ~ . 

60Cl..'" 
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12000 

10000 

8000 

6000 

95 100 105 110 115 120 n,oo/"'(.(f( 

PHC. 2. BIIHToBbIe xa,pa:I{I'repHiCTHiK:H .li.IBH
raTeJISI «EYPMeit:cTep H Bait:H» 

. 874 V1'J:i2BFlOO TemlOXO.li.a «OpexoB» 
(oCa.li.Ka T cp= 7.2 oM) 

3TO Bblpa:tK.eHHe npl:IMeHHMO TOJIbKO ,llJlH- BO,ll,O~3MellI.alOmHX CYAOB 

C OTHOCHTeJIbHO HeBbICOKOll CKOPOCTblO XO,ll,a. B ,ll,eHCTBHTeJIbHOC':H .lI.JIH 

p5I,ll,fi KJIaCCOB CY,ll,OB 3aKOH H3MeHeHHH MOllJ,HYCTH, n~rJIOlll.aeMOH BRR
TOM, 3HaQHTeJIbHO OTJIHQaeTCH OT Ky6HqeCKOH napa60JIbI. 113 Ky6Hqe

CKOH 3aBHCHMOCTH MOllJ,HOCTH OT qaCTOTbI BpameHHH BH,llHO, qTO He-

3HaQHTeJIbHOe H3MeHeHHe qaeTOTbI BpallJ,eHHH npHBOJJ:HT K pe3KOMY 

H3MeHeHHIO MO~HOCTH. HanpHMep,- nOBbIIIIeHHe qaCTOTbI BpallJ,eHHH 
, 9 



Ha 3 % CBepx HOMIiHaJIbHOH npI1BO,lI.HT K nOBbIllIeHHJO MOIll.HOCTIl Ha 
10%, T:e. K neperpY30qHOMY pe)KI1MY. 

DPH paooTe no BI1HTOBOH: xapaKTepl1CTHKe CKOPOCTb cY,lI.Ha nponop
UHOHaJIbHa qaCTOTe BpaIUeHHH rJIaBHOrO ,lI.BHraTeJIH, Ti e. 

1:11 nl v;- = n;: . 
rpa<pHK 3TOH 3aBHCHMOCTH npe,lI.CTaBJIHeT COOOH npHMyJO JII1HI1JO, 

no HeMY OOblqHO npOBepHJOT BO BpeMH HcnbITaHHH, npaBHJIbHO JIH 3a

MepeHa CKOPOCTb CY,lI.Ha 11 qaCTOTa BpaIll.eHHH ,lI.Bl1raTeJIH. KpYTHIll.He 

MOMeHTbI H Cpe,lI.Hl1e 3cp<peKTI1BHble ,lI.aBJIeHHH 3aBHCHT OT qaCTOTbI 
BpaIUeHI1H: 

fu = (.!!J..)2. 
Pe2 n2 

BlfHTOBaH xapaKTepHCTI1Ka nOJIyqaeTCH nYT-eM H3MeHeHI1H nO)laqH 

TOnJIHBa IH qaCTOTbI BpaIll.eHI151 OT HOMHHaJIbHbIX ,lI.O MHHIlMaJIbHO yc

TOH:qIlBbIX. BeJIl1ql1Ha nMUU onpe,lI.eJIHeT HH)KHJOJO rpaH,IIlI.Y 3KOnJIyaTa

lI,HOHHbIX pe)KIlMOB BHHTOBOH xapaKTepHCTI1KI1 11 HBJIHeTCH OCHOBHbIM 
[lOKa3aTeJIeM peJKHMOB MaJIOro XO,lI.a. 

30Ha B03MO)KHbIX 3KCnJIyaTa:u.HOHHbIX MOIll.HOCTeH rJIaBHbIX CY,lI.O

BbIX )lBHraTeJIeH: HaXO,UHTCH Me)K)lY BHelliHeH: xapaKTepHCTIlKOH: MaK

CIlMaJIbHOH MOIUHOCTH 2 IH BHHTOBOH: xapaKTepIlcTHKOH 6, T. e. orpa

HHqeHa .nOJIeM a6e82a (CM. Pl1c. 1). Ha Bcex OCTaJIbHbIX pe)KI1MaX OY

)leT 3HaqHTeJIbHaH He)lQnPY3Ka ,lI.BIIraTeJIH, qTO OTpIllI,aTeJIbHO BJIIlHeT 

Ha 3KOHOMI1qeCKIle nOKa3aTeJII1 YCTaHOBKH. TOqKa nepeCeqeHHH e BHH-

TOBOH xapaKTepHcTHKH C BHelliHeH xapaKTepIlCTHKOH HOMHHaJIbHOH 
MOIll.HOCTIH HBJIHeTCH TOqKOH: HOMHHaJIbHOH MOIll.HOCTIl. -

MHHHMaJIbHO YCTDHqHBaH HarpY3Ka cY)lOBOrO )I.BHraTeJIH, I>aOOTa-

JOIll.ero npH n=const, COCTaBJIHeT N=(O,20-:-0,25)N
HOM 

(IHme 
688Ka6 Ha pIlC. 1). 

Ha CTeH)lOBbIX HClnbITaHI1HX CHHMaJOTCH BHHTOBbIe xapaKTepl1-

CTHKI1 paooTbI )lBHra1'eJIH, cooTBeTcTBYJOIll.He KyoHqeCKOH 3aBHCHMO

CTH. B 3KCnJIyaTalI,HH 3Ta 3aBlHCHMOCTb HeCKOJIbKO HapYlliaeTcH, TaK 

KaK CKOJIb)KeHHe BHHTa npH YMeHbllIeHHH qaCTOTbI BpaIll.eHHH YBeJIH

qHBaeTC51. D03TOMY BHHTOBaH xa-paKTepHcTHKa, nocTpOeHHa51 no pe-

3YJIbTaTaM XO)lOBbIX I1cllbITaHHH, oOJIee TOqHO OTpa)KaeT 3aBHCHMOCTb 

MOIll.HOCTH OT qaCTOTbI BpameHHH C yqeTOM paooTbI BHHTa. Ho XO,lI.O

Bble HcnbITaHH51 OOblqHO npOBO)lHTCH B OaJIJIaCTe, conpOTHBJIeHHe BO

)lbl )lBH)KeHI1IO cY)lHa He3HaqHTeJIbHO, OTqerO ,lI.BHraTeJIb paooTaeT C 

He)lorpY30M, JIerKO pa3BHBaeT HOMHHaJIbHYIO qaCToTY BpaIll.eHHH, T. e. 

paooTaeT no oo.lIerQeHHOH BHHTOBOH: xapaKTepHcTHKe. OCHoBHaH BIIH

TOBa51 xapaKTepHcTHKa, no KOTOPOH: ,lI.BHraTeJIb paooTaeT BO BpeMH 

3KCnJIyaTaUHOHHbIX nepeXO)lOB cY,lI.Ha B rpY3Y, MO)KeT ObITb nocTpoe

Ha TOJIbKO Ha OCHOBaHHH pe3YJIbTaTOB TenJIOTeXHHqeCKIlX IIcnbITaHIIH: 
npOBO)lHMbIX npH nOJIHOH rPY30BoH OCa)lKe. ' 

HarpY301lHbie Xapa({TepHcTHKH .. 3TO xapaKTepHcTHKH, Y KOTOPbIX 
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3a He3aBHCHMOe nepeMeHHOe BbIOpaHa HarpY3Ka (MOIll.HOCTb, KPYTH

Ill.HH MOMeHT, Cpe,lI.Hee 3<p<peKTHBHOe HJIH Cpe,lI.Hee liH,lI.HKaTOpHOe ,lI.aB

JIelme, Y,lI.eJIbHbIH paCXO,lI. TOnJIHBa). 3aBHCHMbIMH BeJIHqHHaMH HBJIH

JOTCH JIJOOble ,lI.PyrHe (no BbIOOPY) napaMeTpbI paOOTbI ,lI.SRraTeJIH. Ha

rpY30qHbIe xapaKTepHCTI1KH CHHMaIDT npH pa3HbIX nO,lI.aqax TOnJIHBa, 

H OnTI1MaJIbH~X yrJIax HaqaJIa nO,lI.aqH TOnJII1Ba, HO nQH nOCTOHHHOH 

qaCTOTe BpaIll.eHI1H - OO~qHO 
,lI.JIH BcnOMOraTeJIbHbIX ,lI.BHra

TeJIeii, paOOTaJOIll.HX Ha reHepa- t;c 
TOp (p HC. 3). r-.-----.---....---,---....--rl 

HarpY30qHaH xapaKTepiHCTI1-

Ka )l.H3eJIb-reHepaTopoB BbIpa

)KaeT 3aBHCHMOCTb qaCOBOro H 

Y,lI.eJIbHOrO pacxo,lI.a TOnJIHBa, 

TeMnepaTypbI OTXO,lI.HIll.HX ra30B, j(J!Jt---.----;?"'tT--

nOJIO)KeHHH TOnJIHBIHOH PYKOHT

KH, 3HaqeilIHH P z H Pc OT 3CP

<peKTHBiHOH MOIll.HOCTIH ,lI.Bl1raTe

JIH HJII1 MOIll.HOCTI1 reHepaTopa. 

B ~ 3KCnJIyaTau.1111 ,lI.JIH onpe

,lI.eJIeHHH MOIll.HOCTI1 CY,lI.OBbIX 

,lI.Bl1raTeJIeH, KOTopbIe He I1MeJOT 

HH,lI.HKaTOpHoro npHBO,lI.a, nOJIb-

3Y,JOTCH KOOBeHHbIM cnOCOOOM, 

HCnOJIb3YH COBMeIll.eHH~e rpa

<PHKII cepHH HarpY30QIHbIX xa

paKTepHCTI1K, CH51TbIJt Ha CTeH,lI.e 

npn: pa3HbIX CKOPOCTHbIX pe)KH

Max. HanpHMep, no 3aMepeHHOH 

o 25 50 75 

PMe. 13. HarPY30QHble xapaKTepMCTI1KH 
BcnOMOraTeJIbHOrO ,ltBM:raTemI «oYPMeH

CTep M Balm» 6I2'5IMTlB!HI40 <pHPMbI 
«XI1TaQM» 

Ha CY,lI.He BeJIl1qHHe OTROllieHHH qaCOBoro pacxo,lI.a TOnJII1Ba K qaCTO

Te BpaIll.eHHH H HCnOJIb3YH COBMeIll.eHHbIe HarpY30qHble xapaKTepH

CTHKH, onpe,lI.eJIHerCH Cpe,lI.Hee 3cpcpeKTHBHoe ,lI.aBJIeHHe. Do <p0pMYJIe 

N e = Cp en MO)KIHO onpe,lI.eJIHTb 3cpcpeKTHBHYJO MOIll.IHOCTb ,lI.BHraTeJIH. 

XO.ll.oBbie xapaKTepHCTHKH. XO,lI.OBOH xapaKTepHcTHKOH CY,lI.Ha Ha· 

3bIBaeTCH 3aBHCHMOCTb, CBH3bIBaJOIll.aH MOIll.HOCTb rJIaBHOrO ,lI.BHraTeJIH 

Ni , qaCTOTY BpaIll.eHH51 rpeoHoro BHHTa n, CKOPOCTb v 11 nOCa,lI.KY T 
CY,lI.Ha npH HOpMaJIbHbIX rH,lI.poMeTeOpOJIOrHqeCKHX YCJIOBHHX B 3aBI1CII

MOCTII OT pe)KIIMOB paooTbI ,nBHraTeJIH. Onpe,lI.e.lIeHHe COCTaBJIHJOIll.HX 

XO,lI.OBOH xapaKTepHCTJiKII H ee nocTpoeHHe HBJIHJOTCH O,lI.HOH H3 rJIaBHbIX 

3a,lI.aq TenJIOTeXHHqeCKHX HcnWTaHHH. BH,lI. XO,lI.OBOH xapaKTepHcTHKH 

Nt =f(n, v, T) onpe,lI.eJIHeTCH pa3MepaMH H COCTOHHHeM rpeoHoro 

BHHTa, Kopnyca, paooTOH ,lI.BHraTeJIH H rH,lI.pOMeTeOpOJIOrHqeCKHMH 

YCJIOBHHMH. BC51KOe H3MeHeHHe 3THX 3JIeMeHTOB (BHHTa, Kopnyca H 

,lI.p.) cYIll.eCTBeHHo BmmeT Ha XO,lI.OBYJO xapaKTepHcTHKY, n03ToMY I1C· 

nbITaHHH npOBO)l,HTCH TOJIbKO npH Y,lI.OBJIeTBOpHTeJIbHOM HX COCTOHHI1H. 

HcnbITaHH51 ,lI.JIH onpe,lI.eJIeHHH COCTaBJIHJOIll.I1X XO,lI.OBOH; xapaKTeplI

CTIlKIi npoBo,UHT npH nepexo,Ue cYJlHa B rpY3Y ,lI.JIH HeCKOJIbKI1X OCa,lI.OK 

H npH XO,lI.e B OaJIJIaCTe C pa¥l1qHOH HarpY3KoH ,lI.BIlf'raTeJIH - pe)KHM-

11 



Hble OnbITbI npH 100, 75, 50, 25, 110% HOMHHaJIbHOii MOmHOCTH ,lJ,BHra
TeJIH. 

XO,lJ,OBbIe xapaKTepHcTHKH CY.ll.Ha MoryT ObITb nocTpoeHbI HJIH He

nOCpe,lJ,CTBeHHO no nOJIyqeHHbIM onbITHblM 3HaqeHHHM Ni , n, v, T, 
llJIH pac.qeTHbIM nYTeM C HCnOJIb30BaHHeM ,lJ,aHHblx TeIlJIOTeXHHqeCKHX 

HcnbITaHIlfH (TCUL KaK qame Bcero cy,lJ,a MCflbITbIBaIO'I'CH BO BpeM.H 3KC

IlJIyaT8UHoHHbIX peiicoB, KOr,lJ,a HeB03MO)KHO YCTaHoBHTb HeCKOJIbKO 

rpyaoBbIx OCa,lJ,OK M pe)KHMHbIe onbITbI C O,lJ,HHaKOBoii qaCTOTOii Bpa
IneHHH rpeoHoro BMHTa). 

HH)Ke paccMoTpeHbI CilOCOObI nocTlpoeHHH xO,lJ,oBoii xapaKTepH
CTHKH. 

n ep8blU cnoco6 npHMeHSle1'CSl, 'KOMa HonbITalHllSl [J'POBe{AeHbI B nOJlHOM 06beMe 
(B rpy3y Ha ABYX-Tpex ocaAKax H B 6aJlJI'acTe Ha o]lHoii OCa.ll.Ke) XO.ll.OBYIO xapaK
TepHCTHKY B 3TOM c.nylJae HaXO.ll.SlT CJle.ll.YIOm'IfM OOpa'30M. no pe3YJIbTaT<liM UCIIbl

~.r----r----T---~----~--~ 
U/IC 

60001----+---+-_...p!>..:;:.· 

55001---+---+--':0-

• 
q~OI----r----~~~~--~--~ 

1J000I---t---F~::---l-r--J+---I 

J500t----+---"''')ofC:----1~~+--_I 

250~?~-~--~'---1.~'5----4'6~--~ 
" V,y3RbI 

PRC 4. XO.ll.OBaSl xapaKTepHCTHKa 

TaHHH CTPOSlT .lI.Ba BcnOMOr8TeJIbHblX 
rpa!flHKa 38BHOHMOCTH Nt=f(n) H V= 

=f(n) .lI.JISI Ka)K.lI.oH OCa.ll.KH CY.lI.Ha, 
TIoCJIe nora CTPOSIT 3aBHCHMOCTH N ,= 
= f( v) - TaK)Ke .lI.JISI Ka)K.lI.oii ocalJ.
KH,- Ha KOTopbIe HaHOCSlTCSI TOlJKH C 

oJJ:HHaKoBoii: qaCToTbii: BpameHHSI nt. 
n2,." nn, CHHMaeMble C 3aBHCHMOCTH 
v = f (n) TOlJKH, coqTBeTcTBVIOIlHIe 
paBHhIM 3HalJeHHSlM lJaCTOThI BPaIIleHHH 
Ha Ka)KAoH: ocaAKe, COe.ll.'HHSlIOTCSJ 
npSlMbIMH, Ha3hIBaeMblMH JIHHHSlMH paB
HbIX lJa'CTOT BpameHHSl. OOJIYlJeHHaSl 
rpa!flHlJeCKaSl 3asHcHMoCTb N i=f(v, n, 
T) oY.lI.eT npe.ll.CTaBJISlTb COOOH: XOllO
BYIO xapaKTepHC'JIHKY CYAH8 (pHC 4). 

BTOPOt1. cnoco6 npHMeHSleTcSI TorAa, 
KOr.ll.a .lI.BHraTeJIb HCTIhITbISaJICSl Ha pe
)KHMflbIX onhITax 'npH O.ll.HOH ocaAKe 
cY.lI.Ha. MeTO.ll.lIKa paCqeTa H no-
cTpoeHHSl XO.ll.OBOH: xapaKTepHcTHKH 

[35. ~7] npHBO.ll.SlTCSl Ha npHMepe TenJIOXOAa «TIYTSlTHH» TRna «BeJIOMOpCKJIec». 
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11 C x 0 .lI. H bl e .lI. a H H hI e: 

.nJIll'Ifa cYAHa Me)KAY neplfieH.lI.HKYJISlpaMH 
IlIHpHHa cYJlua " • 
OcaJllKa cYAHa B IrpY3Y 
OObeMHoe BOJlOH3MemeHHe B rpY3y 
.nllaMeTp BllUTa 
IlIar BHHTa. • 
.ll:llcKoBoe OTHomeHlle 
4uCJIO BHHTOIB 

K03!fl!j>HUHeHT nOJIHOTbI BO.ll.Oll3MemeHlIH 

V 9330 -0695 
0= LBT = 115.16,7.7 -, . 

n 0PflOOK pacliera 
fl. K03!flqmUlleHT nonYTHoro nOTOK.,a w 

vV' V -. f Y9330 
w=O,l65·ox --n-

B 
=0,165.0,695 V 

4,5 

L=1115 At 
B=116,7 M 
T rp =7Jt 
V=OOi3O At3 

DB =4,5 At 
H=4,1 At 

8=0,534 
x=1 
6=0,695 

0,2485, 

r.ll.e x - lJll<:JIO BHHTOB (UIPH OJ1'IfOM BIIHTe x =11) • 
2. K03tP<PHUHeHT nonYTHoro IIOTOKa no TeH:JIopy )J.,TISI O.ll.lHOBHHTOBoro CYJlHa 

w =0,515-0, t =0,5·0,695---0,1 =0,247 

(AJISI .ZI.BYXBHHToBoro cY.ZI.Ha w =0,56-0,16). 
npHHHMaeM w=0,248. 
3. TIC} JlaH,HhIM TeUJIOTeXHHqeCKH1X HOIIhITaHHH cYI.lI.Ha B rpy3Y COCTaBJISleM 

TaOJI. 2. ,UJISI nOJryrtleHHhIx lliPH F!IOnbIITaHHSlX 3Harqe'HHH: v/n onpe.neJISleM CKOJIbLKeH'1e 
5 no tPopMYJIe 

v "1-5 
---=~----30,8 -n- (l-w) 
n 

H .BHOCHM B ::lTY )Ke Ta6JIHUY. 

Ta6JlHua 2 

HCXOAHble Jl,aHJHble AJUI~ nocTl>0eHHH XO,llOBOH xapaKTepHcTHKH 

HOMep 
ODf>lTa 

1 
2 
3 
4 
5 

I Nl ,u.A..c. I 'I, iJ6jMUH I 'l', y3Jlbt v/n 

5665 128 16,6 0,112'20 
6873 130,5 15,7 0,11203 
40170 116 14,55 0,1264 
2966 103,5 13,1 0,1260 
5003 I~ 16,7 0,11217 

, nOCJIe IIO.Zl.CTaHOBKll lJHCJIeHHblX 3HaqeHHH HaXOJlHIM" 

..!..= 
n 

1-5 = 1
5

,655 =0,177(1-s) . 
30,8 (1-0248) 
4,1 ' 

v 
n 

s=l- 0,177 

s 

0-,3110 
0,320 
0,292 
0,286 
0,313 

. 4. TaK KaK COrJIaCHO .lI.aIHHbIIM< HC[JhITaHlIll: 3HalJeHllSl v/n KOJIe6JIIOTCSl B npe;t.e
JIi1X OT 0,1203 AO 0,1265 (CM TaOJI. 2), lJeMY cooTBeTcTBYIOT CKOJIb)KeHHH OT 0,286 
:no 0,320, TO 3HalJeHHSI K'2 (3TO OTHoweHlle MOmHOCTH, Heo6xQ.lI.HMoH JVISl BpameHH 1 
BHHT3 npH .lI.aHJHOM CKOJIb)Ke!HllH, K MOmHOICTll, He06xo.ll.HMoii JlJISI BpameHIISl C TeM 
)Ke tIHCJIOM 060POTOB IIpH CKOJIb)KeHHH, paBHbIM HYJIIO) ~ocTaTO'qHo HauTH .lI.JIH 
CKOJIblKeHHH:' s=0,7'5; 5=0,50; s=O)26 . 

5> OnpeJIeJISIeM 3HalJeHHe v/n .lI.JISI IIpHHSlThIX BeJIlIlJHH s: 
"npH 5=0,75 vjn =0,177 (1-0,751 =0,0443; 
npH s=O,50 v/n=O,l77(l-O,50) =0,0884; 
npH s=O,26 vln=0~17'7(11-0,2i5) =O~m27" 

6. OOAClJllTbllBaeM K03<p<IHlUlIeHT K'2 )1.JISI OKOJIb)Ke'HHii s, pa:SHblx 0,75; 0,50; 
0,25 no <p0pMYJIe (<p0pIMYJIa IIIPRMemIlM8. AJISI qeTbIpeXJIOnaCTHblx BllHTOB C 8 =q.4+ 
+0,7 H War()BbIM Ol'HOIIIe'HHeM H/Ds =0,8+\1,5) 

- D ) K;=1+0,6s+a(6- b)(2,08- H_ 
K03$cpIIUlIeHTbI a H b BbIolIpaeM ll3 TaOJl 3 

13 



I{' 
2 

2,8 

2.4 

2.0 

Ta6JIHJJ.a 

K09~~HQHeHTbl a H b 

s 0,25 I 0,5 '),75 

a 1,27 I 2,614 4,16 

b 0,05 j 0,10 0,16 

npH 8=0,76 K'2=12,975; 
iI'PH 8=0,5 K'2=2,41.24; 
npH 8=0,215 K'2=1,754. 

r--r---- -r--
I ....... 

'" ,"" " ""-~ 
" 0.04 0.06 0.08 0.10 0.12 It 

7i 

PIlC. 5. nepBbIH BcnOMOraTeJIh

HhIll rpacpHR • 

3 I 7. no nOJIY'leHHhIM 3Ha'leHH5IM K'2 H 
OTHOIIIeHH5IM v/n CTPOHM nepBhIll: Bcno
MOraTeJIhHhIH rpa<j>IIK (pHC. 5): no OCM 

a6cJJ.Hcc OTKJIa.n.hlBaeM v/n, no OCH Op.n.H
HaT K'2. 

8. 113 nepBoro l.lCnOMOraTeJIhHOrO rpa
<j>HKa onpe.n.eJI5IeM 3Ha'leHH5I K'2 .n.JI5I Be
JIH'lIlH v/n, nOJIYlleHHhIX npH TenJIOTeXHH
lleCKHX HcnhITaHH5IX, H BHOCHM HX B 
Ta6JI. 4. 

9. Onpe.n.eJI5IeM 3Ha'leHH5I 

H nepeHOCHM Ux B Ta6JI. 4. 

14 

\ I 

" 104)f" ~r(Nll 

~ V 4 --- / 00 

/ 
V, 

V 
1'J JOO 

/ 10~ "'I'm,) 
tj 

1 

/ 
/ 

< 12 2{J[) 

2000 3000 4000 5000 NL , Ii JI C 

PHC. 6. BTOpOll: BcnOMOraTeJIb-

HhIll: rpa<j>HK 

Ta6JIHua 4 
.l1.aHHble .n.JHI nocTpoeHHSI BToporo BcnOMOraTeJlbHorO rpaq.uKa (CM. puc. 6) 

,.,.., , 
naHHble .llJlll nOCTpoe-
HIIH HHlKHeii KPHB'OH 

n 
BToporo FcnOMtOra-

opu- TeJlbHOrO rpa<pHKa 
KOBblH n, v, . N i , V HI n3 

eN·IO· xN,IO' x
N

I04 HOMep 06/MUH, y3Jlbl U • ./I,. C. n 2 ~ onblTa Nl CHH- N. 
l 

(npHHII- Mae'TCH 
x NIO' MaeM) co 2-ro 

.... rpa<!>l1-

-- ---------- --- --- Ka -- --
0 1 2 3 4 5 6 7 8 9 10 11 

II 128 15,6 5666 0,1220 1,9125 209,5 28,1 14,60 6000 1~.74, 437 
2 1130,5 115,7 58713 0,1120.3 1,954 21212 25,5 13,00 5000 13,78 3613 
3 }J1'6 M,55 40.70 0,11254 1,870\ It56i 26,1 13,96 4000 13,97 ~B7 
4 ·103,5 h3,I 2966 0,11265 1,8612 HI 26,7 14,40 3000 14,42 208 
5 1129 1,5,7 5695 0,l12I17 1,930 2115 26,5 .13,74 2000 115,31 1/311. 
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T a 6JI~a '5 
• CBo.n.Hble .n.aHHble .n.J1S1 nO~TpoeHHSI XO.n.OBOH xapaKTepHcTHKH '" 

" 
CKOPOCTb v npH Nl 

, 
x N·IO' H3 BToporo Nt n3 K2 

v N· =--·10'x n' paBHoM: xN·10' = --ro< scnOMoraTenbHoro t 10',x
N 

N 
rpaq>HKa 

LC 
LC <0 """ <0 .... - ~ ~ .... a;, O'~ ,..., ..... a;, ~ .... 

Ii II II Ii .... 
n3 II II 

1"0"4 '~ 
, 

::t::" 
, , 

" 
, 

::t::" 
, 

::t:: 
.. 

~ ::t:: E r-
~ 0,12 0,123 0,127 

.,.." t- "-' r- ~ C"I 

C"I C"I ;:! ;:! -::! C"I C"I 0 0 0" ..... - ..... -~ o~ 0 0 0 0 0 II II II Ie 
11 II II II - II II <::> ± ± ~ - ± ± ~I<: ± ± ~1 E:: .; 

-- ------
I 2 3 4 5 6 7 8 9 10 11 12 13 14 

!GiS 246 16,2 16,6 17,14 482 470 454 i3,72 13,73 13.73 66120 6450 E240 
130 218,7 1,5,6 16,0 1,6,50 4:iO 419 406 13,74 13,74 13,74 5920 5770 5580 
125 195,3 15,0 15,4 15.86 383 373 361 13,76 13,76 13,78 5270 5130 4970 
120 '72,8 14,4 14,76 15,24 339 330 319 W,82 13,84 1<3,86 4680 4570 44·20 
11:5 152,1 13,8 14,15 14,60 298 2911 281 13,93 113,95 14,00 4,160 4060 3900 
110 133,11 13,2 13,54 13.98 261 252 245 14,018 14,13 14,17 3670 3[lI60 314170 
105 11/5,8 1'2,6 12,913 IJ,35 227 221 21.3 14,28 14,32 14,38 3240 (1170 30160 
100 100 ]12,0 12,30 1,2,70 lS6 19,1 184,5 14,52 14,57 14,64 2960 2780 21700 

10 CTPOHIM BTOpOll: BOTIOMOraTeJIbHhIH rpaqHIIK (pHC. 6). no 3Ha'leHH5lM r,pacp 3 
H 8 CTpOHM KPHBYIO 3aBHCIfMOCTIi x N .,104=f(N t ) (BepXH5IH KpHBa5l) II no 3Halle-

Ni 
HIi5llM npa¢ 9 Ii 11 (ICM. TaI6JI. 4) CTPOIiM HFDKHIOIO KPHBYIO 3alBHClliMOCTU x N .104= 
=f(Nd. 

1111. ,UJIH Tpex Bh16paHHhIx BeJIH'lHIH v.jn, KOTophle OXiBaTblBaIOT BeCh lIHTepiBaJI 
OnhITHhIX ,naHHhIX, no,nC'lHThIBaeM CKOPOCTIi v npH llaCTOTe BpaIII.eHH5I OT 136 .n.o 
100 06/MUft 'lepe3 Ka:iK.n.hle 5 06/MUft Ii 3aHOCHM B Ta6JI. 5. 

Jl'2. 113 nepBoro ,BonOMo['aTemmoro rpa<j>HKa anpe.n.eJI5IeM K'2 .n.JI5I Tpex Bhr6tpaH

Nt 
HhIX 3HalleHIiCI v In 11 TIO.n.O'lHTblIBaeM x N .104 .n.JI5I npHH5IThIX 'laICTOT Bpalll.eHU5I OT 

l35 .n.o 100 06/MUft. 110Jl'YlleHHhle 3HalleHH5I 3aHOCHIM B Ta6JI. 5 B rpacphI 6, 7, 8 . 

Ni n3 K; 
13. 113 BToporo BcnOMOraTeJIhHOrO rpa<j>HKa no 3HalleHH5IM~-~-

xN·104 ---w-
B351ThIM H3 rpa<j> 6, 7, 8 Ta6JI. 5, Haxo.n.IiM BeJIH'lIiHhI x N .104 H 3aHOiCUM HX COOT

BeTC1iBeHHO B rpa<j>hI 9, 10 HIlI Ta6J1. 5. 
11'1. nepeMlHO:iKaeM BeJIHIIHHhI COOl1BeTCTBeHHO B rpa<j>a,x 6, 7, 8 Ha BeJIH'lHlHhI 

rpa<j> 9, 10, 11 II nOJIY'leHHhle pe3YJIhTaThI BnHChIBaeM B rpacphI 12, 13, 14 Ta6JI. 5. 
3TO 6y.z:r;YT HCKOMhJe MOlll.HOCTIi N i .n.JI5I nocTpOeHIl51 XO.n.OBOH xapaKTepHicTIlKIi 

Ni =f{v, n, T). 
3'Ha'leH'HH Nt MO:iKHO 6bIJIO 6hI Henocpe.u.cTBeHHo nOJIYIIHTh C HH:iKHell: KJPIlBOM 

(CM pHC. 6), O)I.HaIKO TOIIHOCTh npIi 3TOIM 6hIJIa 6bI lHe.n.ocTaTO'lHoH. 
15. CTPOIiIM JIHHHII paBHhlx 060POTOB (OM. pRC. 4), .n.aHHhle VJ;ll5l KOTOPhIX 6epeM 

H3 cooTBeTcTBYIOIII.HX rpacp Ta6JI. 5. JI,JI5I Ka:iK.n.oro BhI6paHHoro 3Ha'leHHH llaCTOThl 
BpaIII.eHH5I HaHOCHM no TpH TO'lKIi, Koop.n.HHaThI KOTOPhIX - CKOPOCTllf H3 rpa<j> 3, 4, 
5 H MOIII.HOCTH H3 rpaJi> 12, 13, 14 npIi cooTBeTcTBYIOIII.HX 3HalleHH5IX vjn. 3TH 
TOIIKH coe,nHH5Ie'M npHMoH, nOJIY'laIOTC5I JIHHHH paBHb!X 'laCTOT BpaIII.eHHH OT 135 ,no 
100 06/MUH. _ 

,16. B COOTBeTCTBHH C Ta6JI. 2 Ha nOJI)"'leHlHhIH rpa<j>HK (OM. pHC. A) HaHOCHIM 
onhITHhle T()itIKIl 3aBIiCHMOCTIi CKOPOCTH H MOlll.HOCTIl, 'lepe3 KOTopbfe npOBo.n.HM KpIl.· 
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SYIO.;frO H 0Y.ll.eT X0.ll.OOiil1. XiipiiKTtptll.:rlllKii 1IIpll OCi:1,Ll,Kt J rp = ( M, IlOCTpOI'HHaH. Ha 

OCHJi!aHIfIf OnhITHbIX .n.aIHHbIX. 
" WHa.JIOl'liitIHO, ilIO .n.aHHbIIM IfcnbItaiHHH cy.n.H8 B OaJIJIaCTe, CTPOHTCH KpHBaH 3aBH

CHMO'CTH Nt =f(v, n, T). 
117. JJ.JIH onpe.n.eJIeHH5I XO.n.OBOH X8ipaKTepIfcTHK,H cYt)J.IHa npH OCai.11.Ke T 6, HeCKOJIb

KO OTJIHlJHOH OT rPY30BOM T rp, H KOD.n.a BHHT He BbIXOi.11.HT H3 BO.ll.bl (IfJIi! .ll.JlH rpy-60 
npH6JI~meHHOro onpe.ll.eJIeHIfH XO.ll.OBOH xapaKTepilCTilKH .ll.JIH CY.ll.Ha B nOJIyrpyay IIJIII 
B 6aJIJI3CTe), npOH3S0JIbHO B3HTble Op.ll.HHaTbI nOJIYlJeHHOH XO.ll.OBOH xapaKTepHCTHKH 
.ll.JIH CY.ll.Ha B rpy3y (CM. pilC. 4) YM'HOmaJOT Ha BeJIHilUiHY 

(..I.L..)2(1-O) . 
Trp / 

B HameM npHMepe .aJISI oca,zr.KH cY.ll.Ha B 6a.nJIaCTe npH T 6=3,5 M .9T3 lBeJIIIlJIIH3 
6y.n.eT paBIH3 

( r
Trp6 )2(1-0) ~ (3

7
,5 )2(1-0.695) _ . = 0,5°·61=0,6552. 

- TOtIHOCTb ee npcTpoeHHH npoompHeTcH nYTeM HaHeceHHH Ha rpa$HK onbITHbIX 
TOlJeK, flOJIYlJeHHbIX B 6aJIJIa'CTHOM nepexolZI.e. 

Tperuu cfioco6 - XO.ll.OBaSi .x:apaKTepHICTHKa CTpOHTCH paiClJeTHbIM nYTeM no 3J1e
MeHTaM rpe6Horo BHHTa C Hcnonb30BaHHeM pe3YJIbTaTOB TenJ10TeXH~qeCKHX HcnbITa
HHH. PacCiMoTplflM nplliMep nocTtPoemlH XO.ll.OBOH XapaKTepH'CxHKH .n.JIH TenJIOXO.ll.a 
«nyrHTHIH» THIlIa «fieJIOIMOp'CIKJIec» C rJIaBHhIM .ll.BHrllTeJIeM «BypMeHcTep Ii BaHH» 
THna 562VT2BF140 [71]. 

11 C x O.ll. H bI e .ll. a H H hI e C y n. H a: 

,UJIHHa Mem.ll.Y nepllIeH.ll.HKYJISIpaM'II . 
06'be"M:HOe BO.1l.0H30MemeHHe I 
K034><PHI..lHewr. nOJIHOTbI BO,'!,OH3MeLl.l,eHIIH 
,llHaMeTp BHHT3 
liar BHHTa • . 
llIalfoBoe OTHomeHHe 

4HCJIO BHHTOB 

L=115 .M 
V =;9-330 .MS 

6=0,695 
D= =4,5 oM 
H=4,1 .M 
H/DB =0,911 
x=1 

TaOJIHUa 6 

Pe3y.nbTaTbl pe)KHMHhlX onblTOB TenJlOTeXHH'IeCKHX HcnblTciHHH 

npH cpeAaea OCa.1l.Ke cy.n.Ra 7 .M 

, OnbtTbI 
0603- Pa3-

1 I f I 
nOKa3aTeJlH Ha1J.e- Mep-

HRe HOCl'b 1 2 3 4 5 

-
4a'CTOT8 BpameHHSI rpe6floro BHH-

, 

Ta n 06/MUH ,112t8 130,5 ~ 116 103,5 1129 
,cKOPOCTb, -cy.n.Ha v Y3JIhI 115,6 16,7 14~ 11'3,11 115,7 
HH,'!,HlKaTopHaSl IMOIlUiOCTb rJIas-

HOI'O ,'!,BHraTeJIlI Nl U.fl.C. 5005 5873 4070 29166 5695 
MeXaHHlJeCKHH K. n. .ll.. I'peOOOH 

YCTaHoBKH • lJ>'{·r.y - 0,84 - - -

• I 

no,'!, MexaHHlleCKHM K. n • .ll.. rpe6HOH YlC'raHOBKH '11M r.y nOHHMaeTCH npOR3Be,'!,e· , 
HHe MexaHWleCKoro K. n . .ll.. rJIaBHOrO .ll.BlfIraTeJIH npH HOMHHaJIbHOH MOUJ.HOCTH '11 M 

16-

Ha K. n ;'I.. BaJIOnpoBon.a l'jB =0,95-;"0,98 (8 3aBHCllMOCTH OT Tllna ynop'Horo non.

WHIilHHKa) , 

1J M r y =lJMlJB' 
n OPROOK paClleTa. 
Ii. K03q,4>Hl.l,HeHT MeXaHHlJeCKIIX nOTepb C onpen.eJlHeTCH no napalMeTpaM HOMll

lIaJIbHOrO pemHMa pa60TbI rJIaBHorO n.BIIraTeJISI HJIH no OJIH3KIIM K HeMY napa

MeTpaM: 

C=(l-1JM. r. ;) ~: =0-0,84) ::~,~2=5,53.10-2 . 

2. ,UJI5I onpe,n.eJIeHHH BeJIH'tJ:HH x II y COCT8iB'JISlJOT Ta6.'1 7. 

j ,Ta6JIHI..l3 I 

PaC'IeT. SeJJH'IHH x H y 
--

OnWTW 

PaC1J.eTHbie BeJIH1J.HHbI 
1 I 2 I , 

3 I 4 

\ 
5 

tI 
-0,1'22 0,1203 "0,1254 0,1263 0,1217 x=---n 

905 943 744 592 918 Cn2=15,53·10-2n2 
N=Ni-Cn2 4760 4930 3326 23.74 4777 
n3 •IIQ-6 2,095 2,22 1,56 1,11 

N -
y.103=---ns .103 2,27 2,22 -U3 2,135 

3. 4HCJlO <l>py.n.a 

0,515t1 0,515·15,7 
Fr= ]I gL = Jf 9,S'.1l5 

=0,241, 

r.zt.e v - CKOpOC~b CY.ll.Ha; 6epeTcSI npH MOmHOCTH, 6JIII3KOH K HOMHHaJIbHOH; 
g =9,8 ,Jf.!ce1C2 :- Y'aIwpeHHe CBOOOi.11.HO na.n.alOmero TeJIa. 
4. Koa4><PHl.l,HeHT nonYTHoro nOTOKa 

• / Srv--
w=0,165ox V l DB -O,l(Fr-0,2)=0,2444. 

5. Ycpe,'!,HeHHbIe 3Ha'leHHH Xf) H Yo ,'!,JlSl Bcex onblTOIB 

.xo= ~ = 0,122+0,1203+0,1254+ 0, 1265+0,12f7 ~1232. 
ni 5 

f,'!,e n f - KOJIHqeCTBO onblTOB; 

2,15-

2,22 

- Yo= ~ (2,27+2,22+2,13:1:2,135+2,22).10-3 -2,195.10-3 • -

~ 0 ~ 

6. TIocTynb rpeoHoro BHaTa, cooTBeTcTBYIOLl.l,aSl ~ 

~ =309 l-w .x =309 1- 0,2444 ·0,1232=0,639. 
po 'D;;- 0 , 4,5 , I '"' ~ . ., ~,~ --F~-:;--"""l 

~ ~ ( I 

L 
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7. BeJlHlIHHbI Y K2 • Ce~TCTBYIOllJ.I1e npllHHTbIM 3HaIJeHHHM /.., pili /.., P2, onpe 
.neJIHIOTCH H3 ,nHarpaMMbI r K2 =JCAp) (pIlC. 7), 

)~>l~0.70 (YK2 h=0,152; 

I AP2=0,50 (11K2 )2=0,176. 
8. PaoleTHble BeJIIIIJHh'bI x II y: 

4,5.0,70 
30,9(1-0,2444) -=0,135; 

4,5 ·0.50 
30,9(1-0,2444) =0,0964; 

21tpD5 ('11"'£7\2 ,2,3,14.102,5.4,55.0,152 
Yl= 75.603 r K2/1 = 75.603 = 1,115.10-3 ; 

21tpD~ (-.rV'l2 2,3,14.102,5.4,55 .0,176 
Y2= 75.603 rK2/2= -1,29.10- 3, 

75.603 

\ r,ne p - nJIOTHOCTb (y,neJIbHbIH Bec) MOPCI<OH BO.IlbI. 

18 

PHC. 7. )J.I1arpaMMa "JIl(;=f(/..,p) .nJIH rpe6Hblx BHHTOB (z=4; 

V 
8=4; Ap=_P_) 

Dsn 

9. BeJIIIqHHbI A 'II B: 

B=Yo-Axo=2,195.10-3 -(-4,54.10-3 ) 0.1232=2,755.10-3 • 

10. BeJIIIqllHbI x, cooTBeTcTBYIOllJ.He npIlH5ITbIM 3-HaqeHll5IM: 
~ 

y'~1,5.10-3 II y" =2,5.10-3 , 

, y'-B 1,5.10-3 -2,755.10-3 
x =- -A- = =0,276,' 

-4.54 ·1(}.-3 

" y"~B 2,5.10- 3 -2,755.10-3 
x = --= =0,0562. 

A -4,54.10-3 

I1PH Bbl60pe y" Heo6xo,nIlMO ero BeJIHqHHY npllHHj'vIaTb MeHbllIe, qeM 3HaqeHlle 
B; B npoTHBHOM cJIyqae x nOJIyqaeTC5I oTpHu.aTeJIbHbIM, qTO B ,naJIbHeiillIeM yCJIO}K

H5IeT nocTpoeHlle XO.nOBOH xapaKTepllcTllKli. 
11. JlJIH onpe,neJIeHH5I CKOPOCTH cy,nHa II MOllJ.HOCTII ,nBHraTeJI5I COCTaBJI5IIOT 

Ta6JI. 8. 

Ta6JIHua 8 

Onpe}J.eJIeHHe CJ(OPOCTH cy}J.Ha H MOmHOCTH }J.BHraTeJlSl 

npHHIITaIl 'UlCTOTa llpam.eHHIl 

PaC'leTHble BeJIH'IHHbl 

I t I I 140 1~0 120 110 10') 

n2 ·1O-4 1,96 1,689 1,44 1,21 1,0 

n3 ·10-6 2,74 2,196 1,729 1,331 1,0 , 

v1=x1 ·n=O,276.n 38,6 35,9 33,1 30,35 27,6 _ 

v" = x"· n=0,0I562· n 7,86 7,30 6,74 6,18 5,62 

NHoM=Cn2=5,53·1O-2.n2 10812 9G3 796 669 553 . 
N'=y'·n3=ll,5·1O-3 .n3 4120 32912 25912 1996 1500 

N"=y". n3 =12,5.1Q:.--3·n3 6840 5480 4320 3330 2500 

N;=N'+N HOM 520Q ~215 3388 266& 2053 

N; =N"+NHO'd 7922 64113 5116 3999 3053 

12. TIo 3H811eHlUIM v', N; H v", N~ • COOTBeTCTBYIOrn.HM rrpHHHTOH 

qaCTOre Bparn.eHHH (CM. ra,6JI. 8) B KOOp,lJ.IlHaT8X MOUljflOCTb N i -

CKOPOCTb V crpOHT JIHHIHIl O,lJ.l1HaKOOOH llaCTOTbI Bparn.eHHH (pIlC. 8). 
13. TIoCJIe nOCTpoeHHH 3THX JIHHHH Ha rpaq)lfK HaHO'CHT TOllKIl, co· 
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~TBeTCTBYIOru.He 3HaqeHHHM Ni H V TeIIJIDTeXUHqeCKHX liCIIhlTaHHH 

T~ TDqKH .cDe,nHHHIOT IIJIaBHDH KPHBDH, KDTDpaH IIpe.ll.CTaBJIHeT CO~ 
6DH B~HTDBYIO XapaKTepHCTlHKY pa6DTbI rJIaBHDrD .lI.BHraTeJIH IIPH 
.naHHDH DCa,llKe cy,nHa. 

3KcnnyaTa~HoHHMe XapaKTepHCTHKH CTPDHTCH Ha OCRDBaHHH TeII~ 
JIDTeXHHqeCKHX HcnbITaHHH H iiCnDJIb3YIOTC~ B npaKTHKe 3KCnJIyaTaI.1,HH 

~.r--r--r--r--r--.~~~~ 
(Jilt 

60001-j-~~:5--;:-+-+--+_+--l 

5000 
aJ 0) 

v 

2000 r--t--rt--+--t--t=~ ~-.....-t---1 

1000 lj"--:'--:::---!:---:::--:l--,--
J2
L-

v 
1j....J'Jl7bl 

---v 
PHC. 8 Xo'!{oBbIe xapaKTepHCTHKH PHC 9 &cnJIyaTa~H()HHbIe xapaKTepHcTHK 

a-G=/(vj; 6-v=/(nj 

C!IJIDBOH YCTaHDBKH H CY.l(Ha. OHH Bblpa)KalOT 3aBHCHMDCTH: qaCDBD

ro H~ CYTDqHDrD paCXD.l(a TDnJIHBa Ha TJIaBHblH .lI.BHraTeJIb DT CKOPOCTH 

cY.l(Ha (pHC. 9, a) H DT qaCTDTbI BpallI,eHHH ,UBHraTeJISI; CKDPOCTH 
cy.nHa DT qaCTDTbI Bparu.eHHH ,llBHraTeJIH (,pHC. 9, 6) B IIDJIHDM rpy-

3y H B 6aJIJIaCTe; paCXD.l(a TDIIJIHBa Ha BCIIDMOraTeJIbHbIH KDTeJI Ha 
CTDHHKe DT TeMIl.epaTYPbl Hapy:a<HDrD BD3.l(yxa (CM. pHC. 117). 

rJl,a8a II 

8JIHSlHHE 3KCnJIYATAlI.HOHHblX .AKTOPOB HA PA60TY 
.£Y.lI.OBbIX .lI.H3EJIER 

§ 3. BnHHHHe cropaHHSI TonnHBa Ha pa60Ty ,lJ,H3eneH 

06w.He CBe,lJ.eHHSI. KaLK,nbIH THII ,nBHraTeJIH TaK paCCqHTbIBaeTcH B 

TenJIDBo.M H KDHcTPYKTIIBHo.M o.THo.llIeHHHX, qTo. 6Y.l(eT pa60TaTb C 
Ho.\1HHaJIbHOH Mo.mHOCTblO H .3Ko.Ho.MHqHOCTblO To.JIbKo. npH napaMeT

pax pa60qerD npDI.1,eCCa~ 6JIH3KHX K H.l(eaJIbHblM., B3HTbIM 3a DCHOBY 

npH erD npoeKTHpoBaHHH 
O.l(HaKO Bo. BpeMH 3KCnJIyaTaI.1,HH .l(BHraTeJIH iIa npDTeKaHHe pa-

6o.qero. np()I.1,ecca Bo.3.l(eHcTByeT MHDLKeCTBo. cpaKTDpoB, KDTDpble B CD

BOKynHo.CTH MDryT npH6JIHLKaTb HJIH o.TD.l(BHraTb ero o.T H,neaJIbHDrD. 

3.HaHHe 3THX $aKTopDB H HX BJIHHHHSI Ha pa6DTY, MDllI,HOCTb H 3KD

HOl\lHlJHDCTb .lI.BHraTeJIH cnDco6cTByer D6DcHoBaHHDMY no.l(xo..l(Y K 
Bbr6Dpy OnTHMaJIbHDrO peLKHMa pa60TbI H perYJIHpOBaHHH ,nBHraTe

JIH, TeXHHqeCK~ rpaMDTHDH H 3KDHDMHqHDH erD 3KCnJIyaTaUHH. 

K TtlKHM OCHOBHbIM cpaKTDpaM MO)KH6 DTHeCTH: TeXHHlJeCKDe co

CT05IHHe .l(BHraTeJIH H InpeLK)1,e BcerD IUHJI11HJliPO-nDpilllHeBDH rpynnbI, 

Ton,,'!HBHoH annapaTypbI H BD3,nYXD.l(YBOK; yrDJI onepeLKeHHH IIDJI.alIH 
TDn~'1HB&; 3aKDH no,naqH TDnJIHBa; MOMeHTbI ra3Dpacnpe,neJIeHHH 11 

YCJIOBHH ra3DD6MeHa; .lI.aBJIeHHe Ha.n.nYBa; conpOTHBJIeH~e Ha BIIycKe 
B03.nyxa H npoTHBD,naBJIeHHe ra3DB Ha BbwycKe; rIl,npoMeTeOpOJIOrH~ 

qeCKHe yCJIDBHH; TeMnepaTYPHbIH pe)KHM o.XJIaLK,neHHH H CMa3KH 
,nBHraTeJIH, a TaKLKe KaqeCTBO BD,nbl H MaCJIa; COpT H KaqeCTBD npH

MeH5leMDrD TOnJIHBa; paBHOMepHDCTb nD.lI.atfH TOnJIHBa IID UlHJIHH,n
paM; .lI.a.BJIeHHe BnpbICKHBaHHH TOnJIHBa H KalIeCTBD erD paCIIbIJIHBa
HHH; CDcrOHHHe KDpnyca H BHHTa; CDOTBeTCTBHe ,nBHFaTeJIH KQpnyc

Ho.-BHHTo.Bo.MY KDMnJIeKCY. 

il03TDMY npH 3KCnJIyaTaI.1,HH .l(BHraTeJIH Tpe6yeTcH CDDTBeTCTBYIO

IUH\HI MeponpHHTHHMH nD,ll,llepLKHBaTb HeH3MeHHDCTb ero Ko.HCTPYK
THBHDro CDCTOHHHH H peKOMeHADBaHHbIX HHCTPYI\UHHMII no. 3KC

nJIyaTaUHH TenJIOBbIX napaMeTpoB pa6DThI. 

HIiLKe paCCMaTpHBaeTCH, KaK 3KCUJryaTaUHDHHbie $aKTopbI BJIHH
lOT Ha pa6DTY .l(BHraTeJIH. 

npo~eCCbl crOpaHHJI H paCWHpeHHJI. llJIH aHaJIH~ npDI.1,eCCOB 

cropaHllSt H paCIIIHpeHHH nDJIb3YIOTCH pa3BepHYTOll I\H.l(HKaTDpHDH 
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• 
~HarpaMMOM H3MeHeHHH ~aB~eHHH B ~H~HH~pe ~BHraTe~H B 3aBHCH-

MOCTH OT yrJIa nOBOpOTa KOJIeHlIaTOro BaJIa p=f(cp). YC~OBHO BeCb 

npo~ecc CrOpaHHH H paCIIIHpeHHH ~eJIHT Ha qeTblpe neplHO~a 
(pHC. 10). 

p 

n epBblU nepuoiJ (I) OXBaTbIBaeT Bpe~H OT MOMeHTa ~aKTHqeCKoHj 
nO~aqH TOnJIHBa B ~HJIHH~p 

(TOqKa b) ~o MOMeHTa HaqaJIa 

BOCnJIalMeHeHHH Ton~HBa (roq
Ka c). B TOqKe c npoHcxo~HT 
pe3Koe HapacTaHHe ~aBJIeHHH, 
~HHHH cropaHHH fey) OTpbIBaeT
CH OT JIHHHH CJKaTHH (cd). 

TIepBbIH nepHo~ Ha3bIBaIOT 

nepHo~oM 3a~epJKKII caMOBOC-

~'" n~aMeHeHHH H 0603HaqaIOT 't'" 
B TeqeHHe 3Toro nepHo~a npo

HCXO~HT no~aqa OKO~O 30-400/ 0 
Ton~HBa B ~HJI'H~P, cMece06pa-
30BaHHe H <pH3HKO-XHMHqeCKHe 

npo~eccbI no~rOTOBKH TOrrJIHBa 

K caMOBocrr~aMeHeHIIIO. TIpo~OJI-
,hK LKHTeJIbHOCTb ero cooTBeTcTByeT 

PIfe 10 DepIfO.IJ.bI npouecca cropaHIfSL 5-20° rr. K. B. 

TIepBblH I nepHO~ oK~3bIBa'eT 
60JIblliOe B~HHHHe Ha Bce OCTaJIb

Hble npo~eccbI cropaHHH. TIepHo~ 'tt z 3aBHCHT OT MHOrHX <pa:kTOPOB: 

KOHCTpyK~HH KaMepbI cropaHHH, Tlflla npo~yBKII. KOHCTpyK~HH H cno

co6a pery~HpoBaHHH Ton~HBHbIX HaCQCOB, KaqeCTBa pacnbwHBaHHH H 
<pH3HKO-XHMHqeCKHX xapaKTepHcTHK TonmIBa. . 

qeM 60JIbllIe npO~OJIJKHTeJIbHOCTb rrepHo,Ua 3a,UepJKKH caMOBOC-

n~aMeHeHHH 1'i, TeM 60JIbIIIe TOnJIHB4). nocTynaeT B II.HJIHH,UP 3a 3TOT 

nepHo~, TeM 60JIee HHTeHCHBHO npoHcxo,UHT InpoII.ecc cropaHHH H 

HapacTaHHH JI,aBJIeHHH BO BTOPOH nepHO~, TeM 60JIee «LKeCTKO» pa-

60TaeT ,nBHraTeJIb. TIo 3TOH npHqHHe cTpeMHTcH K cOKpameHHIO nepHo
,na 3a~epJKKH caMOBOCnJIaMeHeHHH. 

BTOpOU nepuo8 (/I) c-y cooTBeTcTByeT pe3KoMY HapacTaHHIO 
,naBJIeHHH, OH HaqHHaeTcH OT Haqa~a caMOBOCnJIaMeHeHH5I (TolIKa e) 
H 3aKaHqHBaeTCH C OKOHqaHHeM pe3Koro HapacT3HHH ,naBm~HHH (TOq

Ka y). TIpoII.ecc 31'OrO nepHo,Ua rrpOHCXO,lI,HT rrOqtH B03JIe B. M. T., rrpo

,nOJI)KHTeJIbHOCTb ero COCTaB~HeT 5-10° n. K. B. KOHeII. ero npH6~H-
3HTeJIbHO cooTBeTcTByeT MaKcHMa~bHoMy ,naBJIeHHIO oropaHHH PZ' 

B 3TOT nepHo,n npo,nOJIJK3eTCH HHTeHCHBHaH no,nalIa Ton~HBa, HO B 

np~II.ecce cropaHHH YlIacTByeT B OCHOBHOM Ton~HBO, no,naHHoe 3a rrep

BbIH nepHo,n, npoHcxo,nHT BbI,ne~eHHe 35-70 % Ten~a, BbI,neJIHIOmerOC5I 
3a BeCb nepHo,n cropaHHH TOnJIHBa B II.HmIH,npe. 

BTOpOH nepHo,U OII.eHHBaeTC5I CTeneHbIO nOBbllIIIeHHH ,naBJIeHH5I Az , 
cpe,nHeH H MaKCHMaJIbHOH CKOPOCTl:>lO HapacTaHHH ~aB~eHH5I 
ra30B. 

CTeneHbIO nOBblIIIeHHH ,naBJIeHHH Az Ha3bIBaeTCH OTHOIIIeHHe MaK-
22 

CHM a~bHoro ,naB~eHHH cropaHH5! ra30B B II.HJIHH)l.pe P z K ~aBJIeHHIO 

ra30B B II.HJIHH,npe B MOMeHT HaqaJIa BH,nHMoro crOpaHH5I Pc , T. e. 

)'z=~, 
Pc 

CpeJI.HHH CKOPOCTb HapacTCiHHH ,naBJIeHHH W paBHa OTHOIIIeHHIO 

rrpHpameHHH ~aBJIeHHH ra30B- !J.p 3a 3TOT rrepHO,n K COOT,BeTCTBYIOme-

My yrJIy n. K. B , !J.cp, T. e. , 

w- (!!p) - 'fJz-Pc 
- ~ cp - ~11 

.\1aKClHMaJIbHaH CKOPOCTb HapaCTaHHH ,naBJIeHHH onpe,neJIHeTCH 

rpa<pHlIeCKH Ha HH,nHKaTopHOH ,nHarpaMMe no TaHreHCY MaKCHMaJIb

Horo yrJIa HaKJIOHa KaCaTeJIbHOH (K KPHBOH ,naBJIeHHH BToporo ne

pMO)l.a) KOCH a6CII.HCC (CM. pHC. 10), T. e. (dpjdcp )M3KC = tg {3M3KC' 

ICtpe,UHHH CKOPOCTb HapacTaHHH ,naBJIeHHH xapaKTepH3yeT rrJIaB

HOCTb rrpoII.ecca cropaHHH. TIPH MaJIOH CKOPOCTH HapacTaHHH )l.aBJIe

HH51 ,UBHraTeJIb pa60TaeT MHrKO, 6e3 CTYKOB, OT 3Toro YBeJIWIHBaeTcH 

ero MOTopecypc. ~HrKaH pa60Ta 06eCrreqHBaeTCH rrpH Cpe)l.HeH CKOpO

ern HapacTaHHH ,naBJIeHHH y ,nBHraTeJIeH: MaJIo060pOTHbIX 2-
3 K2C/CM2 Ha 1° rr. K. B., cpe,nHe060pOTHbIX 3-4 KU/CM2 Ha 

1° n K. B., BbICOKo060pOTHbIX 6-8 K2C/CM2 Ha 1° n. K. B. 

TIPH cpe)J..HeH CKOPOC'lIH HapacTaHHH ~aBJIeHHH, 60JIbIIIeH qeM peKo

MeH.lI.OBaHO, ,nBHraTeJIb pa60TaeT C nOBblIIIeHHbIM ~aBJIeHHeM cropa

HH51, «JKeCTKO», co CTYKaMH, lITO npHBO~HT K nOBblIIIeHHbIM H3HocaM 

II.H,1JHH~pO-nopIIIHeBoH rpynnbI, COKpameHHIO Ha,neLKHOCTH H MOTope

cypca )J,BHraTeJIH. TI03TOMY LKeCTKaH pa60Ta )J,BHraTeJIH He)1,OnycTIHMa. 
TpeTuu nepuoiJ (III) y-z - 3TO nepHo)J, He3HaqlHTeJIbHOrO nJIaB

HO'fO II3MeHeHHH )1,aBJIeHHH B II.HJIHH,npe. 3a 3TOT nepHo)1, 3aKaHqHBaeT

CH nO)J,aqa TonmIBa B II.HJIHH)JJP, cropaeT TOnJIHBO, no,naHHoe 3a BTO

POM II lIaCTHlIHO nocTymHBIIIee 3a TpeTHH nepHO)1" C BbI,neJIeHHeM 30-
65 % TenJIa, BbI,neJIHIOmerOCH 3a BeCb npoII.ecc cropaHHH. 

TIpoII.ecc cropaHHH npOHCXO)1,HT B OCHOBHOM npH HHCXO)1,HmeM )1,BH

LKeHHH nopIIIHH, n03ToMY, HecMoTpH Ha nO)1,alIY H cropaHHe 1'OnJIHBa, 

HapacTaHHe ,naB~e.HHH He Ha6JIIOnaeTCH. XapaKTep H3MeHeHHH )1,aBJIe

HH51 3a 3TOT neplHO)1, B OCHOBHOM 3aBHCHT OT 3aKOHa nO~aqH TOnJIHBa, 

,naBJIeHHe MOLKeT HJIH p.a.BHHTbCH )1,aBJIeHHIO B TOlIKe y, H~H HeCKOJIbKO 

nOBblruaTbcH HJIH CHHLKaTbCH. TpeTHH nepHO)J, 3aKaHlIIHBaeTCH B TdlI

Ke z npH ,UOC1'HLKeHHH ra3aMH MaKCHMaJIbHOH TeMnepaTypbI. qeM )1,JIIH

TeJIbHee ,TpeTHH nepHO)1" TeM COBepIIIeHHee npOTeKaeT BeCb npOII.eCC 

cropaHHH B II.HJIHH)1,pe. 

lJeTBepTblU nepuoiJ (IV) - nepHO,n )1,OrOpaHHH. OH HaqHHaeTCH OT 

MOMeHTa )1,OCTH)KeHHH OTXO)1,HmHMH ra3aMIH MaKCHMa~bHOM TeMnepa

Typl:>I B I1.HJIHH)J,pe H npO,lJ.OJI)Kae'LCH ,no OKOHqaHHH npouecca cropa

HH51. 3a 3TOT nepHO)J, npOHCXO)J,HT )J,oropaHHe TOnJIHBa, He ycneBIIIero 

cropeTb 3a BTOPOH H TpeTIHH nepflo,nbI. ,UoropaHHe npOHCXO)1,IHT no JIH

HHH paCIIIHpeHHH. Onpe,n€!JIHTb K~Heu 3Toro nepHO)1,a no HH)1,HKaTOp~ 
HOH ~flarpaMMe HeB03MOJKHO, OH onpe,neJIHeTCH C nOMombIO KPHBOM 

TenJIOBbI)J,eJIeHHH. 



3HatIJ'lTeJIbHOe ,llOrOpaHHe TOnJIHBa Ha JIfHHHH paClIlHpeHIHH npfiBO' 

,llHT K CYIIJ.eCTBeHHOH nOTepe TenJIa, YBeJIHtIeHHlO TeMnepaTYPbI OTXO' 

,llHIIJ.HX ra30B H neperpeBY ,llBHraTeJIH, YBeJIHtIeHHIO Harapoo6pa30Ba· 

HHH H H3HOCOB U,HJIIMH,llpO-nOplIIHeBOH rpynnbI, ,UbIMHOMY BbIXJIOny. 

3HatIHTeJIhHOe ,UOrOpaHMe Ha JIMHIMM paCnmpeHHH BbIBbIBaeTCH n03,UHeH 

nO,lI.atIeH TOnJIMBa B U,HJIHH,UP, YBeJIHtIeHMeM npO,nOJDKMTeJIbHOCTH no

,llalJM TOnJIIHBa, YBeJIHlJeHHeM KaMepbI C)KaTHH, npOnYCKOM raSOB tIepe3 

nOpllIHeBbIe KOJIbu,a H KJIanaHbI, BnpbICKOM TonJIHBa C BbICOKOH BH3KO-

CTbIO, YBeJIMtIeHHeM KOJIMlIeCTBa nO,llaBae

MOrO TOnJIHBa npM H3HOCe COnJIOBbIX OTBep

CTMH paC'nbIJIMTeJIH Iq>OpCYHKH, YXY.llllIIalOIIJ.eM 
Ka'tIeCTBO paCnbIJIa, H T. ,ll. 4eM KOpOlJe'tIeT

BepTbIH nepMO.ll, TeM BbIllie 9KOHOMHtJHOCTb 

n:BHraTeJIH. 
3aKOH nO.ll.alfH TOOJlHBa. ,llJIH 3KOHOMMtI

HOH M MHrKOH pal6-0TbI ,llBMraTeJIH TOTIJIMBO 

PHe I I 3aKoH nOJI.atJ.II TOtIl- B U,HJIMH,llPbl Hea6xo,llHMO nO,llaBaTb B CTpO-
JI,HBa IlO yrJly IlOiBopoTa KO' ro onpe,lleJIeHHble MOMeHTbI BpeMeHM, C on-

JleHQaTOro ~aJla pe,lleJIeHHOH npO;':LOJI)KHTeJIbHOCTbIO M B 
onpe.rr.eJIeHHOM KOJIMtJeC'flBe. 3TM T'pe6oBaHHH 

oTpalKaeT «3aIKOH nO.llatIM TOnJIMBa» (pHC. 11), rpa¢'HtJecKH nOKa3bI

BaIOIIJ.HH_,]WJIMtJecTBo nocrynHBllIero B II1.MJIHH.rr.p TOnJIHBa: no BpeMeHH 

qu. =f ('t1), HJIH B aaBHCHMOCTH OT yrJIa nOlBopoTa KOJIeH'tIaTOrO BaJIa 

qu.::;;:;::!(f(Jn.K.a) . 
3aKoH no,natIM TOnJIHBa onpe.lleJIHeTCH onbITHbIM nYTeM Ha CTeI{Ae 

(oKOHtIaTeJIbHO - B pesYJIbTaTe ,nOBQ,lI.KH ,lI.BMraTeJIH) H 3a,UaeTCH co

BOKynHocTbIO reOMeTpHtIeCKHX 3JIeMeHTO,B TOnJIHBHOH annapaTypbI H 

KHHeMaTMKoH nJIYH)Kepa. 

Ha 3aKOH nO,llatIM BJIHHIOT CJIe.llYIOIIJ.He <paKToPbI: KOHCTPYKUlHH 

TOnJIMBHOH annapaTypbI (Macoca, <POPCYHKH, ,nJIHHa H ,nH3MeTp Har

HeTaTeJIbHOrO Tpy60npoBO,lI.a); ee TeXHHtIeCKOe COCTOHH~e; npo<pHJIb 

TOnJIHBHOH KYJIatIHOH IlIaH6bI H ee COCTOHHMe; pe)KHMbI pa60TbI ,llBM

raTeJI5I (HarpYSKa; 060pOTbI); B5I3KOCTb TOITJIHBa. 

C YMeHbllIeHHeM nJIOTHOCTH ITJIYH)KepHOH napbI TOITJIIHBHOro Haco

ca KOJIHtIeCTBO nO.llaBaeMOfO TOnJIIma no BpeMelIH HJIH yrJIY IT. K. B. 

6y,UeT YMeHbllIaTbC5I, Y,MeHbIlIaeTcH H npo,UOJI)KHTeJIbHOCTb BnpblcKH

BaHHH. YMeHbllIeHIHe ,llHaMeTpa COnJIOBbIX oTBepcTHH, YBeJIHtIeHHe tJHC

JIa Q60POTOB ,UBMraTeJI5I npHBO,lI.HT K YBeJItHtIeHHIO npO.llOJI)KHTeJIbHO

eTH BnpblcKHBaHH5I H YMeHbIlIeHHIO KOJIHtIeCTBa nO.llaBaeMOro TOnJI}IBa 

Ha IOn. K. B. 4eM KpYtIe npo<PHJIb TOnJIHBHOH KYJIalfROH maH6bI 

(pHC. 12, KpHBaH 1), TeM 60JIbllIe TOnJIHBa nO,llaeTC5I Ha 1° n. K. B., 

CJIe,UOBaTeJIbHO, H MaKClHMaJIhHoe ,naBJIeHHe crOpaHH5I p z H Cpe,llH5IH 

CKOPOCTb HapaCTaHlH5I .llaBJIeHH5I IIp/ IlffJ 16Y'uYT 60JIbIlIe (KpHBa5I 1'). 
3TO npHBO.llMT K cOKpameHHIO nepHo,na ,lI.orOpaHH5I H pacxo,na TOnJIMBa. 

npH nOJIOrOH TOnJIHBHOH K'YJIatIHOH IlIaH6e (KpHBa5I 2) BeJIHtJHHbI p z 
H IIp/iIl'qJ YMeHbIlIaIOTC5I (ropHBa5I 2'), COOT1leTCTBeHHO nepno.ll ,noro

paH~5I H paexo,U TOnJIHBa YBeJIHtIIHBaIOTC5I. (8 HaIlIeM npHMepe yCJIO

BH5I nO.llroTOBKH TOnJIHBa K caMOBOCnJIaMeHemIIO He H3MeHHlOTC5I, no· 

3ToMy'nepHO,n Sa,lI.ep)KKH caMOBOCnJIaMeHeHH5I O,UHHaKOB). 
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Onepe>KeHHe BopblcKa. OnepeIKeHHeM BnpblcKa (no,natIM) TOnJIHBa 

HaabIBaIOT yroJI nOBopoTa KOJIeHtIaTOrO BaJI~ ,nBflraTeJIH u OT MOMeHTa 

HalJ3JIa BnpblcKa JJ..O B. M. T. Pa3JIMtIalOT .lleMCTBHTeJIbHbIM M reOMeT

pMtIeCKliH yr JIbI onepe)KeHMH. ,lleHcTBliTeJIbHbIH yrOJI onepeIKeHMH 

ffJ onpe,neJIHeTCH HatIaJIOM BnpbIcKa TOnJIMBa B U,MJIMHAP, T. e. Haqa

JI~~ nO.llbeMa MrJIbI <P0PCYHKM. ,lJ.eHcTBMTeJIbHblH yroJI BnpbICKa onpe

.lleJIHeTCH nYTeM OCu,MJIJIOrpa<pMpOBaHMH npou,ecca TOllJIHBOnO.llatIM B 

U,MJIHH,lI.p. r 
feOMeTpMtIeCKMM yrJIQM onepeIKeHMH ffJon Ha3bIBaeTC5I yroJI OT 

MOMeHTa 3aKpbITHH BcaCbIBaIOIIJ.MX OKOH HJIM KJIanaHOB THBJ! npM 
H3rHeTaTeJIbHOM xO.lle nJIYHlKepa ,ll0 B. M. T. feOMeTpMtIeCKHH yroJI 

onepe)KeHHH nO.llatIM TOnJIMBa 06bltIHO onpe,lleJIHeTCH Ha Hepa60TalO

IIJ.eM .llBHraTeJIe no ero MaxoBHKY pa3JIHqHbIMM cnoco6aM~ 

p [) 

I' 
I 

J,--
", I "-/1 I "\ 

/b( : t 
I I I 

I j s'Mfl7 

v11±Pi~1 
PHiC 12 BJlHHHHe 3aKOH2 IlQ.1J,a
qH TOnJlHBa Ha npol~eee cropa 

HHS! 

PIle 13 BJlHHHHe yrJIa oIlepe)J{eHHfI 
Ha npoll.ece cropalHHSI 

Ha npon,ecc cropaHHH 3Ha~mTeJIbHOe BJIHHHHe oKa3bIBaeT .lleHCTBH

TeJIbHbIH yrOJI BnpbICKa. MOMeHT no,natIH TOnJIHBa B U,HJIHH)!P BJIHHeT 

Ha nepHOA 3a,nep:IKKH caMOBOCnJIaMeHeHHH H cropaHHH (pHC. 13): 
CJIHIlIKOM n03,llHMH (KpHBble 5, 6) HJIM paHHHH B1npblcK (KplMBble I, 2) 
npHBo,UHT K YBeJIMtIeHHIO Sa,H.epIKKIH caMOBOcnJIaMeHeHHH It Hapyrne

HHIO HQPMaJIbHOrO npou,ecca cropaHHSI, CHHIKeHHIO 3KOHOMHllWOCTM 

p'BH'raTeJIH (KpIHBbIe 3 H 4 - HOpMa,,'IbHaH nO,llaqa}. 
OrrTMMaJIbHbIH ,lleHCTBIiTeJIbHbIH yroJI onepe)KeHHH BnpbIcKa B yCJIO

BHHX 3KCnJIyaTaU,HH cY,llHa )I.OCTHraeTcH p~rYJIlHpOBKOH ,nBHraTeJI.H. O~ 
o6ecrrellliBaeT: cBoespeMeHHoe HatIaJIO caMOBOCrrJIaMeHeHHH H nJIaBHbIH 

xapaKTep npoTeKaHHH pa6otIero npou,ecca, peKOMe~,llyeMoe 3HatIeHHe 

pz H ape,nHeH CKOPOCTH HapacTaHHH ,llaBJIeHHSI rllp/Aqy, 3KOHOMIHqHYIO 

pa60TY ,nBMraTeJIH. 
3a.n.ep.>K.Ka C~MOBOCllJlaMeHeHHSI. <I> a KTOPbI , BJIHHIOIIJ.He Ha caMO-

BOCTIJIaMeHeHHe, MOIKHO pa3.lleJIHTb Ha XHMHQeCKHe, <pM3HtIeCKHe H 

KOHCTPYKTHBHble 
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XUMUtieCKUe cpaKTOpbl: XHMiilqeCKIUi COCTaB TOrrJIilBa, KOJIHqeCTBO 

KHCJIOpO)]'a B TOrrJIHBO-B03)],YUIHOH CMeCil, HaJIilqHe rrpHCa,nOK, KQJIlilqe

CTBO OCTaTOqHbIX ra30B H T. ,n. Hal160JIbllIee BJIHTIHile Ha T OKa3bI

BaeT XHMHqeCKilH: COCTaB TOnJIHBa. lJeM 60JIbllIe B TOrrJI1ilBe ~O)],eplKHT
CH rrapacpHHOBblX yrJIeBO,Zl,opO)]'OB (aJIKaHOB), TeM MeHlllllIe 3HaqeHHe 

T~; Ha060pOT, YBeJIlHqeHHe cO)J,ep.IKaHlITI apOMaTHKOB rrpilBO,nHT K y.n

JIilHeHHIO Tl H YXY)J,llIeHilIO npOu;ecca CrOpaHilTI. lJeM JIyqllIe rrpO,n:yBKa 

H HarrOJIHeHlile U;IIJIHH,n:pa CBe.IKilM B03)]'YXOM, TeM 60JIbllIe KIICJIOpO)]'a 

il MeHbllIe yrJIeKilCJIOrO ra3a, TeM MeHblllI€ uepilO,n: 3a,n:ep.IKKII caMO

BOCnJIaMeHeHilTI Tl II JIyqllIe rrpou;ecc cropaHIITI; rrplilca)],KH K Torr.rIilBY 
COKpallI;aIOT Tl 

C/)U3UtieCKUe cjJaKTOpal. ,n:aBJIeHile H TeMrrepaTypa BQ3)],yxa Ha Brryc

Ke H B KOHu;e rrpOll,ecca c.lKa TIl TI. lJeM BbIllIe TeMrrepaTypa III )J,aBJIeHHe 

-BrrYCKHoro B03)]'yxa, TeM BbIllie TeMrrepaTypa II ,n:aBJIeHile B KOHu;e 

C.lKaTIITI, TeM 6bICT/pee rrpou;ecc rro)],rOTOBKII TOnJIIIBa K caMOBOCrrJI.a,

MeHeHHIO, TeM paHblllIe HaqlHHaeTCTI rrpOll,ecc erOpaHHTI, CJIe)]'OBaTeJIb
HO, MeHbllIe rrepIIO)J, Tl II !1p/!1q;. 

KOflCTPYKTttBflble cjJaKTopbl· KOHCTPYKU;IIH KaMepbI crOpaHHTI, Tilrr 

npo,n:yBKH il <!la3bI ra30pacrrpe)]'eJIeHlHTI, KOHCTPYKU;ilTI TOrrJIHBHoro Ha

coca H crroc06 er~ perYJIHIPOBaHHTI, )J,aBJIeHHe paCrrbIJIa TOnJIHBa, co

CTOTIHHe TOrrJIIilBHOH arrrrapaTypbI, qaCTOTa BpallI;eHHTI )]'BHraTeJIH, CTe
rreHb C.lKaTHTI E, yrOJI orrepe.IKeHHTI BrrpblcKa TOrrJIIIBa II T. )],. 

aT THrra rrpO)1,yBKil il cpa3 ra30paCrrpe)1,eJIeHlilTI 3aBHCHT OqIICTKa 

KaMepbI cropaHilTI OT rrpo,n:yKTOB crOpaHIITI il HarrOJIHeHile U;HJIHH)1,pa 

HOBbIM 3apTI)1,OM B03,n:yxa, qTO rrOBbIlliaeT co)]'ep.IKaHlile KHCJIOpO;I;a il 
YMeHbllIaeT KOJIIIqeCTBo oCTaTOqHbIX ra30B. 

TIoBbIllieHile CTerreHH C.lKaTHTI rrpilBO)J.HT K rrOBbIllIeHIIfIO ,naBJIeHHH H 

TeMrrepaTYPbI B03;I;yxa B KOHu;e rrpou;ecca C.lKaTHTI, qTO YJIyqllIaeT 110)1,
rOTOBKY TOrrJIilBa K calWOBOCrrJIaMeHeHIIIO H COKpallI;aeT Tl . 

KaqeCTBO paCrrbIJIa II cMece06pa30BaHilH 3aBilCilT OT CPOPMbI Ka

MepbI crOpaHilTI, )],aB~eHlilTI paCrrbIJIa, COCTOTIHilTI COrrJIOBbIX OTBepCTilH:, 

rrJIOTHOCTil Hacoca il CPOPCYHKIIf, MOMeHTa rro)],aqil TOrrJIilBa B U;ilJIilH)],p, 

TeMrr€jpaTYPbI CTeHOK U;ilJIHH)],pa H rrOpllIHTI H T. )1,. lJeM JIyqllIe CMece-
06pa30BaHHe, TeM MeHbtllIe Lt. I 

§ 4. ilJlHSlHHe BJla)KHOCTH B03,l1.yxa Ha pa60TY 

,lI.H3eJleH 

YqeT BJ1ilTIHilTI BJIa)K~OCTil B03)1,yxa Ha pa60TY )1,BilraTevlJeH: TIB

JITIeTCTI He06xo;I;ilMbIM YCJIOBileM )1,JITI rrpaBilJIbHOH: /ilX 3KCI1JIyaTaU;HH. 

B OKpY.IKaIOllI;eM B03)]'yxe Bcer)],a co,n:ep.IKaTCTI BO)]'TIHbIe rrapbI, nocTy

naIOmile B aTMoc<!lepy B pe3YJIbTaTe HcnapeHilTI BO)],bI C rroBepXHOC11H 
BO.ll.OeMOB, nOqBbI H p.acTilTeJIbHOcTil. 

BJIa.IKHOCTb B03.ll.yxa 3aBIICHT OT TeMnepaTypbI H )]'aBJIeHHTI aTMO

ccpepHoro B03)]'yxa, a TaK.lKe TeMrrepaTypbI BO.ll.oeMoB; C KOTOPbIMil 
conpilKacaeTcH B03.ll.YX. 

KOJIHqeCTBO BO.ll.TIHOrO rrapa;B rpaMMax, co)],ep.IKa1ll,erocTI BIKe 
B03)]'yxa, Ha3bIBaeTC5I yoe.AbflOU B.AaJICflOCTblO (B.AaeOCOOepJlCaliUe,M) H 
0603HaqaeTC5I 6YKBOH: d. 
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I 3 
KOJIHqeCTBO BO)1,HHOrO napa B rpaMMax, co)],ep.IKaIU.erOCH B 1 Ai 

B03,ll.yxa, Ha3bIBaeTCH a6CO.AIOTflOU B.Aa;)JCflOCTblO B030yxa. O)]'HaKo 3HaH 

BeJIlHqHHY a6COJIIOTHOH BJIa.IKHOCTil B03.ll.yxa, HeJIb3H CY.ll.HTb 0 CTerreHiH 

ero BJIa.IKHOCTH HJIil CYXOCTil: Heo6xo.ll.HMO eme yqilTblBaTb TeMrrepa-

TyPY B03,n:YXll. " 
n03TOMY B"Be)],eHO rrOHHTile OTflOCUTe.A~flOU B.AaJICflOCTU B030yxa, 

orrpe)],eJIHeMOe KaK OTHOllieHile a6COJIIOTHOH BJI
3
a.IKHOCTII K TOMY uKOJIil

qeCTBY napa, KOTopoe co)],ep.IKaJIOCb 6bI B 1 M B03JI.yxa rrpH TOil .IKe 

TeMileparype, eCJIH 6bI rrap. 6bIJI HaCblIU.eHHbIM. C .ll.OCTaTOqHOH TOqHO

CTbK> ,nJIH rrpaKTHKH MO.IKHO OTHoUIeHIHe BeCOB 3aMeHHTl> OTHOllieHIIH-

MH rrapl(iHaJIhHbIX )],aBJIeHHH (B MAt pT. CT.). OTHOCHTeJIbHaH B.JIua.IK- r 

HOCTb 06blqHO Bblpa.IKaeTCH B rrpOu;eHTaX H 0603HaqaeTCH 6YKBOH q;. 
OTHOCHTeJIbHa51 BJIa.IKHOCTb B03JI.yxa rrpH 3KcrrJIyaTall,HH ,lI.BHraTeJI5I 

M01KeT H3MeHHTbCH OT 30 ,lI.0 100%. HOpMaJIbHOH: CqHTaeTCH q;=50%, 
OTHOCHTeJIbHO 3Toro 3HaqeHHH H yqilTbIBaIOT BJIHHHHe BJIa)KHOCTH Ha 

pa60TY,lI.BHraTeJIeH (Ta6JI.9). 

Ta6JIHua 9 

3aBHCHMOCTb CO.ll.epJKaHHH BJlarH 

B B03.ll.yxe d (e/Ke) 
OT ero TeMnepaTypbI eC) 

H 01HOCHTeJlbHOH BJlaJKHOCTH cP ( % ) 
npH HOpMaJlbHOM aTMoc~epHoM 

,lI,aBJleHHH Po = 760 MM pT. CT 
I 

BJiarOCOilepiKaHHe d n'pH 
TeMne-

I I paTypa 
'f'=EO 'f'==75 'f'=100 

1,5 5,286 7,963 10,662 

2.5 9,891 14,956 20,102 

35 17,78() 27,0155 316.604 

45 30,924 47,566 65,078 

0.8 

f5 20 -25 JO JJ W .5 Co,t 
PHC 14 3aBHcHMoCTb MOmHOCTH cy,UO 
Boro ,lI.BHraTeJISI OT TeMnepaTypbI H BJtaJK-

HOCTH OK'pY)KaJOmero B03,Uyxa 

TIPH rrocTyrrJIeHHH B U;IHJIIIH)]'PbI ,lI,BHraTeJIeH: BJIa)KHOrD B03,lI.yxa, 

B lWTOPOM CO,lI,ep.IKHTCH MeHbille KHCJIOpO,lI,a, rrpOHCxo,nHT YMeHublIlle

HHe K03cpcpHU;HeHTa H36bITKa B03,lI.yxa u. aT 3Toro fIlPH rrOCTOHHHOH rro-

91,atIe TOrrJIHBa (rrpH rrOCTOHHHOM nOJIO.IKeHilIH TOrrJIHBHOH PYKOHTKH) 

npOHCXOnfIT yxy,n:IlleHlHe rrpou;eCCOB rrpO)],yBKH, HarrOJIHeHilH, cMece06-

paaOBaHHH, cropaHHH H, KaK CJIe)],CTBHe, YMeHbllIeHHe Cpe,lI.HerO HH

.ll.HKaTopHoro JI.aBJIeHHH H MOIU.HOCTH ,lI.BHraTeJIH; TeMrre,paTypa BbI

XJIOIlHbIX ra30B H TerrJIOHarrpH)KeHHOCTb ;:I,BlllraTeJIH B03paCTaIOT. B 

3TOM CJIyqae, qT06bI TerrJIOHarrpH)KeHHOCTb ,lI.BHraTeJIH He rrpeBbICHJIa 

,lI.OrrYCTHMbIX HOPM, He06xo)],HMO YMeHbllIHTb rrOJI.aqy TOrrJIIHBa. 

JlJI5I yqeTa COB.MeCTHOro BJIHHHHH TeMrrepaTypbI oKpy)KaIOmer~ B03-

.zr.yxa Ii ero OTHOCHTeJIbHOH BJIa)KHOCTH Ha MemHOCTb H KpyTHIU.lIil MO

MeRT ,lJ,BHraTeJIH CTPOHT rpacpHKil (pHe. 14 il 15). HarrpHMep, III 3 
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puc. 14' BH,lI,HO, 'tITO npH cp = 75 % ill to = 40°C CHHIKeHHe MOllI.HOCTH OT 

8.1la:JKHOCTH (OTHoCHTeJIbHO <p -: 50 % ) COCTaBJUleT.· 0,895-0,875'= 
'=0,020, T. e. 2,00/{). -

, BJIHSIHHe BJIaJKHOCTH YlIHTbI'BaeTCSI U JI..1JH-npe,ll,OTBpaw;eHHSI BbHUi

,neHHSI BJIanI B. n,pO,ll,YBOtIHOM B03,l1,yxe. rrp~KTHI<:a .9KC:nJIyaTau,HH ;lI,BU
raTeJIeif C n3,l1,.,u:YBOM U npOMeJKYTolIHbI,M DXJIa.JK,lI,eHHeM B03)I.yxa no

J{a3bIBaeT, 'ITO npH onpe.n.eJIeHHbIX YCJIOBIHSIX B03MO)KHO BbWaneHHe 

BJIamU3 npO)I.YBOtIHOrO B03,l1,yxa, KOTOpaSI nOTOKOM BD3Jl.yxa YHOCUTCSI 
- B ·lJ;HJI'HH.n.PbI JI.BMlfaTeJIH, OCOOeHHO Ii lJ;JIJIHH.n.PbI, pa'cnOJIO)KeHHble .npo

THB XOJIOJI.HJIbHHKOB BQ3.n.yxa. 

,1M/(p,% 

g~~---------+-------c~~+---________ ~ __ ~ ____ ~~~ 
8r------------r ____________ ~ ______ --~~-

7~~~-------+--------~--~----~----~~~~~~~4 
6~----~-----r ________ --__ ~--~-=~ __ ~~~~----~ 
5~------~ __ ~ ____________ ~~~~~~~--~~~--~ 

4r-------~---r __ 

3~------~~=r~~--~~-~~~ __ 

30 35 

Puc. 15. 3al'lMCHMOCTb YM€HbimeUHH KePYTHIll,erO MOMeHTa (,n:BHraTeJIb 8,UP43/61) 
OT TeMnepaTypbI H BJIa)KHOK:TH OKPY)KalOru€lfO. 'B03,n:yxa 

TIona,ll,il'HIie BO,ll,Q,l B-lJ;HJIH~,lI,PbI nlmBOJI.HT, K nOBbItlUeHHOMY H3HOCY 

H KOPP03HilI lJ;HJIHH,lI,po-'nOpIUHeBOif npyrrnbI, oCooeHHo np.H nQBbIilleH

HOM COJl.epIKaHHH CepbI .. B 'TOnJIHBe. ITO.9TOMY KOH.n.eHCalJ;HSI BO,ll,HHorO 

napa B peC'HBepenO·,YCJIOBHSIM .9KCnJIya.:ralJ;HH He .11.0nYCKaeTCH. llJISI 

npe.n.OTBpamemUI nona.n.a'lIHH BJIarH B llHJlHH,lI,PbI .n.BH,raTeJl~ He06xo

ll.HMO ,nO,ll,,lI,epJKUBaTb TeMneparyPY B03.ll.yxa B nlpO)I.YBOlIHOM peCHaepe 

HaHeCKOJIbKO rpanYCOB BbIille Toif, npH KOTOpoif npOHCXOtI.HT Bbma,ll,e
HRe BJIarH H3 B03ll.yxa, T.e. BbllIIe TO'li<H POCbf Bo.n.HHoro· nap.a. 

3HaqeHiHe nOM TeMnepaTypbI onpe,n:eJIHeTcH no TaOJI. iliO (!PiiPMbI «¢HaT»), no- ' 
CTpoeHlHoii ,n:JIH pa3JlH,'IlIbl'X cria'BJIeHllH npo,n:YBolIHoro B(3)J.yxa. CJIeBa B Ta6JI. 10 
.pacnOJIO)KeHbI 3HaqeHrllH 011HOCHTeJIbHOM BJIaLKHOCTrH B03)J.yxa B MO (Ha . ypoBHe 
Typ6oB03)J.YXO,n:YBKll),· onpe,n:e.1IHeMble ncnxpOMeTpOM.,BBepxyno ropH30HTaJIH 
paanOJlO)K:eHbI 3HaqeH'HH TeMIIIepaTYp· B03iJ{yxa IIepe,n: IIOicryIIJIeHHeM B tyP'60B03,n:y-

. X:O,n:)'[3KH. Ha nerpeCeqeHll'H rpa,cp OTH'OCHTeJIbHoM· :gJIa)KIHOCTH n TeMIIepaTypbIBo3,,n:yxa 
nepe,n: npneMHbIIM q>HJIbTPOM l'yp6oBO'3,nyxO,n:Y,BOK npH . COO'l1Be'l1CTBYIDrueM . ,n:aBJIemm 
rrp°.Zl.YBOQHOro B03.Z1.yxa IIOJIYQalOT 3HaQeHHe TeMIIIepaTypbI B03)J.yxa B npO)J.Y'BOI{HO)'vl 
KOJIJIeKTOpe, 'HH<)Ke KOTOPOft npoH:cxo,n:nT KOHrJieHCaIJ.n~ BO)J.HH~IX IIapoB n IIOSlBJIeUlle 
BO)J.bl. Han.pllMep, ,n:JIH Pnp =0,6 KeC/CM2, OTHOCHTeJIbHOMMa)J{lHocTll B03.)l.y

x
a 00% 

H TeM,IIepaTypbI ,BMalIIll!HHOIM 011,n:eJIeH'llH 30°C TeMlTIepaTypa npo,n:YBOI{HOrO B03iyxa 
B peCUBepe He )J.O.'I)KHa ObITb HH)Ke 3r40c.. 
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B cJIyqae, KOr}la II05IBJI5IeTC5I OIIaCHOCTb Bbma}leHH5I BJIafH (OCO-

6eHHO He6JIarorrOJIyqHO OOCTOHT ,II.eJIO B 3TOM OTHOIIIeHlHH C }lBHraTe

JI5IMH «l>ypMeHCTep H BaHH»), CJIe,II.yeT YMeHbIIIHTb nO}laqy OXJIa)K

,II.alOIUeH BO}lbI Ha B03}lYXOOXJIa}lHTeJIH KJIanaHaMH, paCnOJIO)KeHHbIMH 

Ha BbIXO}le H3 HIHX, e)KeqaCHO OT~PbIBaTb B03,II.YIIIHble rrp06Hble Kpa

HbI npO}lYBOqHOro peCHBepa, qT06bI y,UaJI5ITb CKanJIlmalOIll.YIOC5I B HeM 

BO,llY· 

§ 5. BJIHSlHUe rpe6Horo HUHTa Ha pa60TY AH3eJIeH 

fpe6HOH BHHT ,II.OJI)KeH cooTBeTCTBOBaTb Kopnycy H rJIaBHOMY ,II.BH

raTeJIIO npH pa60Te ero Ha .9KClwyaTau.HOHHOM J?e)KHMe nOJIHorO xO,lla, 

nOJIHOH rpY30BOH oCa}lKe cY}lHa H HopMaJIbHbIX • f'IH}lpOMeTeOpOJIOflI

lleCKHX YCJIOBH5IX. TOJIbKO Tor,II.a 6Y,II.eT rrOJIHOCTblO HCIIOJIb30BaTbC5I 

HOMl1HaJIbHa5I MOIll.HOCTb rJIaBHOrO ,II.BHraTeJIH rrpH HOMHHaJIbHbIX 060-

pOTax, )J,BIHraTeJIb 6y11.eT Ipa60TaTb 6e3 neperpy3KH, a cymw HMeTb 

npoeKTHYIO CKOpOCTb. • 
HeCOOTBeTCTBHe BI1HTa Kopnyc~o-CHJIOBOMY KQMnJIeKCY CY,II.Ha Be-

Jl.er K He}lOHCnOJIb30BaHHIO MOIll.HOCTH rJIaBHorO Jl.BHraTemI HJIH, Hao-

60pOT, K neperpY3Ke ero H HeBbIrIOJIHeHHIO IIpoeKTHofI CKOPOCTH, IIe-

pepacxo,II.Y TOIIJIHBa H T. n. 
B npou.ecce .9KClwyaTau.HH HeCOOTBer.CTBHe BHHTa rJIaBHOMY }lBH-

raTe.JUO H Kopnycy CYAHa JIerKO onpe,II.eJIHTb, nOJIb3Y5ICb crroco6aMH, 

06JIa)l.alOIll.HMH HeO,llHHaKOBOH CTeneHblO TOqHOCTH. HaH60JIee TOqHbIM 

11 tIOJIHbIM cnoc060M, n03BOJI5IIOIII.HM npOH3BeCTH aHaJIH3 pa60TbI BHH

Ta npH pa3JIHqHbIX pe)KHMaX, 5IBJI5IeTCH nOCTpoeHHe XO,II.OBOH (nac-

nopTHOH) xapaKTepHCTHKH CY,II.Ha 
OqeHb npOCTbIM CIIoc06oM BbI5IBJIeHH5I paI.l,lHOHaJIbHbIX pe)KHMOB 

3KCnJIyaTau.HH ,II.BHraTeJI5I H Ou.eHKH COOTBeTCTBH5I rpe6Horo BHHTa 

KopnYCHO-CHJIOBOMY KOMIIJIeKCY 5IBJI5IeTCH nOCTpoeHlIe COBMeCTHO BHH

TOBOfI xapaKTepucTHKH Nt =f(n) H BHemHeH OrpaHHqHTeJIbHOfI (Ma

lllHHlIOH) xapaKTepHcTHKIH Nt = f(n) no KpYT5IIII.eMY HOMHHaJIbHOMY 

MOMeHTY rrpH MKP• HOM = const 

(pHC. 16). 
BHHTOBaSi xapaKTepHcTHKa 

CTPOHTC5I no onbITHbIM }laHHbIM 

HCDbITaHHfI. PaCtIeT H nocTpoe

HHe BHeIIIHeH OrpaHHqHTeJIbHOH 

• xapaKTepHCTHK)H npOH3BO,II.5ITC5I 

B cJIe,II.YIOIll.eM nOp5I,II.Ke. BbIQW· 

CJI5IIOT HOMHHaJIbHbIH KPYT5IIUHH 

MOMeHT rJIaBHOrQ Jl.BHraTeJI5I no 

HOMHHaJIbHOfI HR}lHKaTOpHoH 

MOUI.HOCTH H HOMliHaJIbHOH qa

CTOTe BpaIll.eHHSI: 
M _ 716,2 N HOM 

hp HOM- nHOM 

CqHTa51 BeJIIHqHHY KRYTHIUero 

MOMeHTa nOCT05IHHOH, orrpe,II.eJI5I-

AI 

n 

PRe 16 BRHToBble (1, 2, J) 11 

BHeUlHHH orpaHR'lIfTeJIbHaH ( 4) 
xapaKTepHcTHKH 

111 



lOT MOI.I.J.HOCTb npH npOH3BOJIbHO 3a)J.aHHOll l.JaCTOTe BpaI.I.J.eHHH, OTJIHl.J

HOM OT HOMHHaJIbHOH 
M Kp HOM n 

N= 716.2 

nOcJIe 3Toro no Jl.BYM TOl.JKaM, cooTBeTCTBYlOlllJHM HOMHHaJIbHbIM 

BeJIHl.JHHaM N HOM H n HOM (TOl.JKa A Ha pHC. 16) ill BbIl.JHCJIeHHbIM 3Ha

l.JeHJUIM N HOM H n (TOl.JKa E) npoBo)J.HT ilIpHMYIO JIHHHIO 4, KOTopaH 

6Y.lI.eT HBJIHTbCH BHeilIHell OrpaHHl.JHTeJIbHOll xapaKTepHcTHKOll, nepe

eeKalOI.I.J.eHcH C nocTpoeHHoH paHee BHHTOBOH xapaKTepHcTHKOH 1. 
B .lI.ellCTBHTeJIbHOCTH BHeillHllle xapaKTepHC11HKH He HBJIHIOT.£H rrpH

MbIMH JIHHH5IMH, OJl.HaKO B He60JIbllIOM Jl.HarraSOHe OTKJIOHeHHll MOIQ

HOCTH H llaCTOTbI Bpaw.eHHH OT HOMHHaJIbHbIX 3Hal.JeHHH HX MOIKHC 

rrpHMeHHTb B BHJl.e lIpH'MbIX 6e3 CYI.I.J.eCTBeHHbIX rronpellIHDCTell. nc 

TOl.JKe rrepecel.JeHH5I BHelllHeH H BlHHTOBOH xapaKTepHCTlHK C rpa~HKa 
CHHMalOT 3HaqeHHH l.JaCTOTbI BpaIIJ;eHH5I H MOIll.HOCtH, KOTopble MaKCH

MaJIbHO MOlKeT pa3BHBaTb rJIaBHbIH )I.BHraTeJIb C .lI.aHHbIM rpeUHbIM 

J3HHTOM. 
ECJIH TOl.JKa rrepeCel.JeHHH BHeillHell H BHHTOBOH xapaKTepHCTHK pac

nOJIOIKHTCH BJIeBO OT TOl.JKlH A (TOl.JKa B), TO BHHT 6Y.lI.eT «T5IIKeJIbIM», 

fJIaBHbIll .lI.BHraTeJIb npH 3TOM pa60TaeT C npe.ll.eJIbHbIM cpeJJ.HHM HH

Jl.HKaTOpHbIM Jl.aBJIeHHeM H rrOBbIllIeHHbIMH TeMrrepaTypaMH OTXOJl.HI.I.J.IU 

ra30B, CHHlKaeT HHJl.HKaTopHYIO MOI.I.J.HOCTb BHHT TaKIKe 6YJl.eT «TH.lKe

JIbfM», -eCJIJI pa3BHBaeTCH HQMHHaJIbHa5I MOI.I.J.HOCTb, a l.JaCTOTa Bpa

ru.eHH5I MeHblIIle HOMHHaJIbHOll 

ECJIill IKe TOl.JKa rrepeCel.JeHH5I BHellIHell H BHHTOBOll xapaKTepHC'fIHH 
pacnOJIaraeTCH BrrpaBO OT TOl.JKH A (TOl.JKa r), TO BHHT 6YJl.eT «JIer

KHM» fJIaBHblll Jl.BHraTeJIb B 3TOM CJIYl.Jae He pa3BHBaeT HOMHHaJIbHOH 

MOIll.HOCTH .ll.aMe rrpH nOBbIlIleHHOll npOTHB HOpMaJIbHOH l.JaCTOTe Bpa

I.I.J.eHHH BCJIe,D,CTBHe TOro, l.JTO pa60TaeT C rrOHHIKeHHbIM ~peJl.HHM HH

.ll.HKaTOpHbIM Jl.aBJIeHtHeM 

ECJIH YCTaHOBJIeHHbIH Ha CY.ll.He rpe6HOll BHHT He COOTBeTcTByel 

nporrYJIbCHBHOMY KOMnJIeKCY, pe3YJIbTa'fOM qero HBJIHeTCH rrOBbIlIleHHE 

HJIH nOHPDKeHHe l.JaCTOTbI BpaIll.eHHH, TO Jl.JIH Jl.OBeJl.eHHH ee Jl.0 HOMH

HaJIbHOrO 3Hal.JeHH5I Heo6xoJl.HMO R3MeHHTb lUar HJIH .ll.HaMeTp Irpe6-

Horo BHHTa B KaIKJJ.oM KOHKpeTHOM CJIYllae Bonpoc 0 cnoc06e yCTpa
HeHHH HeCOOTBeT'CTBHH BHHTa rJIaBHOMY ,D,BHraTeJIIO Jl.OJI.lKeH pellIaTbCfI 

Ha OCHOBaHHH paCl.JeTOB H aHaJIH3a HcnbITaHHll nponYJIbCHBHOro KOM

nJleKCa CYJl.Ha 
npH «JIerKOM» BIHHTe Heo6xoJl.HMO YBeJIHl.JHTb ero .ll.HaMeTp (Han

JIaBKOll KOHI.I.OB JIOrraCTeH) HJIH lIlar. npH «T5IIKeJIOM» BHHTe - YMeHb-

lIlHTb )J.HaMeTp (06pe3KOll JIOrraCTell) HJItM lIlar. -

Illar BHHTa co C'beM:HbIMH JIOnaCT5IMH H3MeH5IeTC5I nYTeM COOTBeT

CTSYIOI.I.J.ero pa3BopOTa JIOnaCTeH np-II 3TOM BeJIHl.JHHa H3MeHeHH5I lIla

ra OrpaHHl.JeHa HaH60JIblIliHM pa3MepOM 3JIJIHnTHl.JeCKHX OTBepCTHH Be 

<pJIaHI.I.ax C'beMHbIX JIOrraCTeH 

BeJIIIl.J1HI1Y lIlaI;a, Ha KOTOpylO Heo6xoJl.HMO YCTaHOBIITb BHHT, MOIK

HO onpe;leJIHTb no CJIe.n,YIOI.I.J.ell <popMYJIe 

H2=-Hl .....!!:l..- , 
nHOM 

r)I.e H2 - HOBbIH mar BHHTa, Ha KOTOPbIll He06xo)I.HMO YCTaHOBHTb 

BllHT, .M; 
HI - YCTaHOBJIeHHbIll lIlaT BHHTa, .M; 
nl - HaH60JIblIla5I l.JaCTOTa BpameHH5I rJIaBHOrO .lI.BHraTeJIH, 

06j.MUH; 
n

HOM
- HOMHHaJIbHaH l.JaCTOTa BpaI.I.J.eHHH, KOTOPYlO He06xoJl.HMO rro-

JIYl.JtHTb, 06j.MUH. 
Ha OCHOBaHHH orrbITHbIX )J.aHHbIX YCTaHOBJIeHO, lJTO H3MeHeHHe lJac-

TOTbI apaI.I.J.eHIH51 BHHTa Ha 1 % rro OTHOlIleHHlO K HOMHHaJIbHOll Tpe6yeT 

H3.MeHeHlfH lIlara HJIH ;lJ.HaMeTpa BHHTa rrpW6JI'fi3HTeJIbHO Ha 1,25 %. 3Ta 

saBHCHMOCTb OCHOBaHa Ha TOM, lJTO Y rpe6Horo BHHTa B HeKoTopbIX 
npe)I.eJIax MOIKHO MeH5ITb ,ZI.IHaMeTp H lIla1r, He MeHH5I lJaCTOTbI BpalI.I.J.e

HH5I rJIaBHOrO .lI.BHraTeJI5I eCJIH CYMMa .ll.HaMeTpa BHHTa Hero IlIlara 

coxpaHHeTCH rrOCTOHHHOH' C TOllHOCTblO OKOJIO 10% B Ty IHJIH lIHYIO 

CTOPOHY· 
Y rH)I.ipo)J.HHaMHlJeCKH «THIKeJIOro» BllHTa cYMMa lIlara H )J.HaMeTpa 

60JIblIle, lJeM Y HOMHHaJIbHoro. Y r~)J.po)I.HHaMHlJeCKlH «JIerKoro»-

MeHblIle. , 
OrrbITbI, rrpoBe)J.eHHbIe B orrbITOBOM 6acceHHe fOJIJIaHJl.HH, rrOKa3a-

JIH, lJTO rrpH 06pe3Ke JIOrraCTeH BHHTOB 'lJaCTOTa BpaIll.eHH5I MeHHeTCH 

He no YKa3aHHOH 3aBlICHMoCm. 3TO b6'b5ICH5IeTCH TeM, lJTO rrpH 06-

peaKe TOJIbKO KOHUOB JIOnaCTeH rrp~llHe reOMeTpMlJeCKHe 3JIeMeHTbI 

BHHTa (lIlHpHHa III TOJIIll.HHa JIOrraCTeH, .)J.H .. CKOBoe OTHOlIleHHe) rrp?rrop

I.I.HOHaJIbHO He MeHHIOTCH H3-S~ 60JIbII10H TpY,l(OeMKOCTH raKOH pa-
60TbI. TaKIKe TPY)J.HO yqeCTb CTerreHb lIlepOXOBaTOCTH rrOBepXHOCTH 

JIOrraCTeH. 
YCTaHOBJIeHO, lJTO ,l(JIH YMeHblIleHHH .lI.HaMeTpa BHHT~, rrplH KOTO-

POM lJaCTOTa BpaIll.eHHH rJIaBHOro .lI.BHlraTeJIH MeHblIle HOMHHaJIbHOH, 

.ll.JI.HHa Y)J.aJIeHHOH lJaCTH JIOrraCTH Jl.GJI.lKHa 6bITb 1,333 pasa OOJIblIle 

YMeHbIlleHHH )J.HaMeTpa reOMeTpIHlJeCKH rrOJl.06HOrO BHHTa, rro,n06paH

Horo paclleToM. TIOHCHHM'3TO Ha rrpHMepe. 

Ha CY~He Y'CT3HOBJleH rpe6Hoi\: BllHT ,nHaMeTtpOM 4,5 At, npH KOroPOM tJaCTOTa 
BpameHHSI rJlaBHOrO ,nBllraTeJlSI CHH3HJlaCb co 135 ,no 130 O~/AtUR Ha CKOJIbKO HY}l{
HO .o6peaaTb 3TOT BHHT, tJT06bI IIOBbIICHTb ee .11:0 HOMHHaJIblHOH. 

qacToTa Bpaw.eHHSI ,nBHraTeJISI CHll3HJlClICb Ha 3,7 %, illJlSI ee nOBbIIlleHlHSI .11:0 RO
MIHllaJlbHoil: ,nHaMeTp BHHTa CJl~yeT YMeHbillIHTb Ha 3,7Xll,I2'5=14,16Q1% OJI.1HaKO npH 
o6pe3iKe TOJlbKO KOHlI.OB JlonacTei\: BeJlHItIHHY 4,612 IHY}l{HO YMHOI}l{HTb eI.ll.e Ha 1,333, 
TorJJ.a nOJlYtJHM 4,62XII,333=6,17% CJle.1l:0BaTeJlbHO, ,nHaMeTp BHH1'a nocJle 06pe3KH 

JlOUaCTen 6y,neT palBeR 

D=4,5 (1-0,0617)=4,22 At 

Y u.eJIbHOJIHTbIX JlaTYHHbIX BHHTOB BMeCTO 06pe3KH JIOrraCTeH MOIK

HO H3MeHIHTb lIlar rrOJJ.Py6Koll JIOrraCTell 3a ClleT YMeHblUeHHH HX TOJl-

Ill.HHbI, (pHC 17) . 
B YCJIOBlIHX 3KCrrJIyaTaI.I.HH cY)J.Ha TeXHHlJeCKOe COCTOHHHe rrpo-

rrYJIbCHBHOro KOMrrJIeKCa C TelJeHHeM BpeMeHIH MOlKeT H-:MeHHTbcH rro 

CJIe,nYIOI.I.J.HM npHlJHHaM. MeHHeTcH COCTOHHHe nO)J.BOJl.HOH lJaCTH cy,n

Ha, OHa 06paCTaeT H 3arpH3HHeTCH, YBeJIHQIHBaeTC5I ee lIlepOXOBaTOCTb 

H3-3a KOPPOSHH, ro<pp H BMHTHH. 3TO 06YCJlOBJIHBaeT YBeJIHqeHHe CO

npOTHBJIeHHH TpeHIHH Koprryca cYJl.:aa, KOTopoe HerrpepbIBHO B03paCTa-

2 E 11 COJIOBbeB 
. ~ 



eT H npaKTHlJeCKH He BOCCTaHaB~HBaeTCH ~O nepBOHalJa~bHOH Be~H· 
lJHHbI npH ,nOKOBaHIHll H nOKpaCK~ nOBpelK)l.alOTCH KpOMKH H nOBepx

HOCTb rpe6HbIX u BHHTOB. H3MeltHIOTCH xapaKTepHCTHKH pa60TbI r~aB-' 
HbIX ~BHraTe~ell Bc~e,nCTBHe ill3Hoca Ton~HBHOH annapaTypbI, lJ,H~HH.)J.-1 
po-nopIIIHeBOH rpynnbl, opraHOB ra3006MeHa, 3arpH3HeHHH no~ocTeH~ 
OX~alK)l.eHHH BTy~OK, U;H~HH)l.pOBhtX KpblrneK, ox~a,nHTe~H nponYBolJ-1 

Horo B03,nyxa 

a) npH paClJeTaX XO)liKOCTH CY)J.Ha 
Heo6xo)J.HMO YlJHTbIBaTb 3anac MOIIJ.

HOCTH Ha npeO)J.o~eHHe YBeJIHlJHijalO

IIJ.erOCH C jelJeHHeM BpeMeHH cO\npo-· 

THB~eHIHH TpeHHH )J.BHlKeHHlO CY)J,Ha.' 
EC~H TaKoro 3anaca MOIIJ.HOCTH He; 

6y,neT, TO Bnoc~e,nCTBHH r ~aaHbIH: 1 
~ 

PIle W' H3.MeHeHl:le llIara BIlHTa 
a - YMeHbllleHHe lllara (j - YBeJIH'le 
HHe mara, J -H~npaBJIeHHe ABUJKeHHH 
BUHTa, 2 - cPYOJIeHftaH qaCTb, 3 - Ha 

npaBJIeHUe Bpa~HnH BUHTa 

,nBHraTe~b He MOlKeT pa3BHBaTb HO-~ 

MHHaJIbiHYlO MOIIJ.HOCTb 1 
B yC~OBHHX 3Kcn~yaTalJ,HH cy,nHal 

OnTHMaJIbHble yC~OBHH CTeH,nOBbIX HC- i 
nbITaHHH ,nBHraTe~H lJaCTO He BbIllJ.ep

)KHBalOTCH H~H BbI.lI.epJKHBalOTCH QlJeHb KpaTKOBpeMeHHO, rr03TOMY $aK

THlJeCKaH MOmHOCTb .lI.BHraTe~H OKa3bIBaeTCH MeHbrne, lJeM nOKa3aHHaH 

Ha CTeH)l.e, a C~e)l.OBaTeJIbHO, BHHT OKa3bIBaeTCH HenO.ll.XO,lJ.HmHM 

nepelJHC~eHHble cpa,l{TopbI B~HHIOT Ha pa60TY Bcero nponYJIbCHB

Horo KOMn~eKca cy.n.Ha H npHBe)J.yT K HeCOOTBeTCTBHlO MelK)l.Y SlHH-

J 2 f *" 

~ ____ ~ __ ~ ______ ~ ____ ~n 
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TOM, CH~OBOH YCTaHOBKoa H 

KopnYCOM rpe6HOH BHHT CTaHO
BHTCH rH,l(pO)l.HHaM)HlJeCKH ({TH

lKe~bIM», B pe3YJIbTaTe qero 

r~aBHbIH ,l(BHraTeJIb He 6Y,l(eT 

pa60TaTb no HOMHHa~bHOH BHH~ 
TOBOH xapaKTepHCTHKe • 1 (pHC 

18), COOTBeTCTByromeii HOp

MaJIbHbIM yC~OBHHM 3Kcn~yaTa

U;HH CY,l(Ha, a nepeH)l.eT Ha nOHH

lKeHHYlO BlHHTOBYIO xapaKTepH

CTHKY 2. MOmHOcTb ,l(BHraTemI 

YMeHbrnHTcH ,l(0 TOlJKH E, H co-

OTBeTCTBeHHO YMeHbllIHTcH KPY
THmHH MOMeHT PIlC 18 BJI'IIlIHIle YlCJIOIBHH pa60TbI cy.u.Ha 

Ha BIlHTOtBbIe X8ipaKTepIlCTHKIl Jl13HraTeJIH 
(1, 2, 3, 4) 

1 - 30Ha «THJKeJIblX» BHHTOB», 
na30H paOOTbI rpeOHoro BHHTa 

«JIerKHX» BHHTOB 

B HaH6o~ee He6~aronpHHT
II _ AHa- HbIX yC~OBHIHX nJIaBaHHH npH 
111- 30Ha CHJIbHOM 06paCTaHtHH Kopnyca 

cy.n;Ha, CH~bHOM BCTpelJHOM BeT-

pe, nOrHYTOCTH iIOnaCTeH BHHTa 
YCTaHOBKe BHHTa C IIIarOM {5o~bIIIe HOMHHa~blHoro, npH n~aBaHHH H~ 
Me~KQBO.ll.be H T. )J.. MOmHOCTb 3HalJHTe~bHO CHHI3HTCH (TOlJKa B) ,l]JBlH

raTeJIb 6y.rr.eT pa60TaTb no BHHTOlBOH xapaKTeplfcTHKe 3 C neperpY3KOH 

flpill nJlaBaHHH CY)J.Ha B 6a~~acTe, npH nonYTHoM BeTpe, npH M.(l

~OM IIIare BillHTa, T e. Kor.rr.a YMeHbillaeTcH COnpOTfIB~eHHe .rr.BHlKeI:lHlO 
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cy.rr.Ha, ,nBHraTe~b 6Y)J.eT pa3BHBaTb nOBblrneHHYlO lJaC-TOTY BpaIIJ;eHHH 

II pa60TaTh ITO BlfHTOBOH xapaKTepHCTHKe 4 C ae,norPY3KOH 

B OnTHMaJIhHOM c~YlJae MOIIJ.HOCTb ,l(BaraTe~H 6y,neT COOTBeTCTBO

BaTb TOlJKe r 
§ 6. Bbl60p pe>KHMa pa60TbI rJlaBHOrO )l.BHraTeJlH 00 YCJlOBHHM 

OJlaBaHHH 

BbI60p Q,nTHMa~bHoro 3KCn~yaTalJ,HOHHOro pelKHMa pa60TbI r~aB
Horo cy,nOBoro ,l(BRraTe~H B KOHKpeTHbIX yC~OBHHX n~aBaHlliH HB~HeT

UI O)J.HOH H3 aKTya~bHbIX H nOCTOHHHO pernaeMblX Cy.n;OBbIMH Mexa

Hl'IKaM1H 3a)l.alJ PelKHM pa60Tbl r~aBHoro ,l(BHrate~H onpe,neJIHeT ero 

fJ,O~rOBelJHOCTb, Ha.n;elKHOCTb 11 3KOHOMHlJHOCTb, a TaI<lKe CKOPOCTb 

cYJJ.Ha HanpHMep, yBe~HqeHHe 3Kcn~yaTalJ,HOHHOH CKOPOCTH CY)l.OB 

nma «CnJIHT» Ha 0,155 y3~a ,l(aeT elKerO)J.HYlO ,l(OnO~HHTe~bHylO npill-

6bIJIb 325 TblC py6 [42]. 
KaK YLKe yKa3bIBa~ocb; Ha pelKHM pa60TbI ,nBHraTe~H B~HHIOT 

MHOrOlJHCJIeHHble 3Kcn~yaTalJ,HbHHble <i>aKTopbI 

3aBo,nbI-)I.H3e~eCTpoHTe~H -FapaHTHpYIOT Ha,l(elKHYIO pa60TY )J.BH-
I aTeJIH Ha HOMHHa~bHOH MOIIIJ;HOCTH TO~bKO npH onpe)J,e~eHHbIX yc

JIOBHHX (CM § 1). O)J.HaKo B pea~bHblx yC~OBHHX 3TiH rapaHTHH, KaK 

npaBHJIO, He Bbl,l(eplKHBaIOTCH, n03TOMY B03MOlKHbI c~ylJaH pa60TbI 

TJ.BHraTe~H C neperpY3Koli. QTo6bI HX H36elKaTb, YMeHbIIlalOT llO.rr.alJY 
Ton~HBa 

KpHTepHHM1H Ha,l(elKHOCTH .rr.BHraTe~H HB~HlOTCH Ten~OBaH H Me

XaHHlJeCKaH Hanp5IlKeHHOCTb 

Ten~OBa5t HanpHlKeHHOCTb .n;BHraTe~H onpe.II.e~HeT pa60Tocnoco6-

HOCTb unr 1I B 3KCnJIyaTalJ,tHH OlJ,eHHBaeTCH C~e,l(YlOIIJ.HMH napaMeT

paMlI" c.pe.rr.HHM HH,nHKaTopHbIM H~H 3<pcpeKTHBHbIM ,naB~eHHeM, TeM

nepa;YPoii OTXO)J.HmHX ra30B, TeMnepaTYPOH ,l(eTa~eH unr, TeMnepa
I ypOH OTxo,nHuIIJ.erO ox~alK,nalOlU.ero Mac~a H~H BO)J,bI H3 nopIIIHeif, 

OX~alK,l(alOIIJ.elI BO,l(bI lf3 U;H~~H)l.pOBbIX KpblrneK, y)J.e~bHbIM pacxo,nOM 

ron~HBa, TeMnepaTypOH H )I.aB~eHIIIeM npo,nYBOlJHOrO B03)1.yxa. 

MeXaHHlJeCKa5I H~H ,nHHaMHlJeCKaH HanpHlKeHHOCTb )J.BHraTe~H on-

pe,ne~HeT pa60Tocnoco6HOCTb KO~eHlJaTOrO Ba~a, rO~OBHbIX, MOTbI-

Ie~bIX H paMOBbIX no.rr.rnHnHHKOB, aHKepHbIX CruI3eH, ,l(OHblrneK nopru

lIeH H OlJ,eHHBaeTCH 3HaqeHHHMH KpYTHII(ero MOMeHTa, MaKCIIMa~h'HO-

10 ,naBJIeHHH cropaHHH, CKOPOCTIH HapaCTaHHH .rr.aB~eHHH (fJ=~p/~ffJ 
(no yrJIy nOBopOTa KO~eHqaTOrO Ba~a) H OTHorneHHeM PZ/Pt, MaKCH
Ma~bHOH: CH~bI, ,neHCTBYlOIIJ.eH Ha )J.eTa~H .n;BHlKelUIH 

llJlH BbI'6opa 6e30naCHoro pelKHMa pa60Tbl r~aBHoro ,I:lBH ra TeJIH 

(B KOHKpeTHblX rH)LpOMeTeopO~OrHlJeCKHX yC~OBHHX n.uaBaHIHH, npH 
onpe,l(e~eHHOM TeXHHlJeCKOM ero COCTOHHHH H Kopnyca CY)J.Ha) cyme

cTByeT HeCKO~bKO cnoco6oB [39] 
flep8blu cnoco6 - HenOCpe)l.CTBeHHbIH KOHTpO~b Ten~oBoH H Mexa~ 

IIU'qecKoH HanpHlKeHHocTH no npH60paM O.rr.HaKo aIlnapaTypa ,n~H 
3aMepa TeMnepaTYP ,neTa~eii unr nOKa He H3rOTOB~ieTCH npOMbIIII.
.rreHHOCTbIO, a 3KcnepHMeHTa~bHaH (HayqHO-MCC~e,l(OBaTe~bCKHX HH

CTHTYTOB) - C~OlKHa, rpOM03)J.Ka H He,l(OCTaTOlJHO Ha,l(elKHa MexaHH-
-" 
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lJeCKaSl HanpSllKeHHOCTb MOlKeT 6bITb I:I3MepeHa C nOMOUI.bIO TOPCI:IO-

MeTpOB, HH)J.I:IKaTOpOB H MaKOOMeTpOB. .., 

BTopot1 cnoco6 - HCnOJIb30BaHHe KOCBeHHbIX, nOCTOHHHO KOHTPO

JII:IpyeMbIx napaMeTpOB )J.JIH OII.eHKH TenJIOBOH HanpHlKelIlHOCTI:I )J.BI:I

raTeJIH, HanpI:lMep TeMne,paTypbI oTpa6oTaBlIIHX ra30B'. Ho COrJIaCHO 

OnbITHblM ,lI,aHHbIM, ,lI,JIH ,lI,BHraTeJIeH C Ha,Jl.)l.YBOM OHa lIe MOlKeT 6bITb 

TaKI:IM KpHTepiI:leM, TaK KaK He OTpalKaeT I:I3MeHeHI:ISI TeMnepaTypHoro 

COCTOSlHI:IH )J.eTaJIeH uor (HanpIHMep, nopUIHH Ha pa3JIHlJHbIX pe>KI:I
Max pa60TbI ,lI,BHraTeJIH) I:I 60JIblIIe 3aBI:ICI:IT OT K03<p<pI:III.HEmTa H36bIT

Ka B03JJ.yxa a. 
TpeTut1 cnoco6 - HCnOJIb30BaHI:Ie OrpaHHlJHTeJIbHbIX CKOPOCTHbIX 

xapaKTeplHCTHK (CM. PI:lc. 19, 20, 21), KOTopble YCT~aaBJII:IBaIOT npe)l.e
JIbI pelKI:IMOB CY)J.OBoro rJIaBHOrO )l.BlHraTeJIH no YCJIOBI:IHM 06ecne'tJe

HI:ISI Ha)l.elKHOCTH ero pa60TbI, OII.eHHBaeMoH O,lJ.HI:IM I:IJII:I HeCKOJIbKI:IMH 

9Kcn.rryaTaII.I:IOHHbIMH napaMeTpaMH: KPYTHIIJ.I:IM MOMeHTOM, Cpe)l.HHM 

HHJJ.HKaTopHbIM ilIJII:I 9<p<peKTlHBHblM )l.aBJIeHlfHMI:I, K09<P<PHII.HeHTOM I:I3-
6bITKa B03,Uyxa. 

HanpHMe,p, lJT06bI MeXaHMlJeCKI:Ie HaTI.pHlKeHI:I5I iIDJIeHlJaToro BaJia 

I:I BaJIOnpOBO)l.a He npeBbIlIIaJIH JJ.onYCTHMbIX Ha HOMI:IHaJIbHOM pe>KH

Me, He06xo)J.I:IMO COXpaHI:ITb BO BceM )l.Hanai30He lJaCTOTbI BpaIIJ.eHI:IH 

HOMI:IHaJlhHblH KPYTHIIJ.II:IH MOMelHT M KP• HOM nOCTOSlHHbIM. 113MeHeHI:Ie 

MOIIJ.HOCTH B 3aBHCI:IMOCTI:I OT lJaCTOTbI BpaIIJ.eHI:ISI npH M Kp. HOM=const 

Ha3bIBaeTCSI OrpaHI:I~I:ITeJIbHOH xapaKTepI:lCTI:IKOH no HOMHHaJIbHOMY 

KpYTHIIJ.eMY MOMeHTY (CM. pHC. 16, 18). \, 
B npaKTI:IKe lIIH,poKoe npHMeHeHHe )l.JIH BbI60pa pelKHMa pa60Tbi 

)l.BII:J:raTeJIH (H3-3a HarJIH,lI,HOCTI:I H YlJeTa pa3JII:IlJHbIX 3KCnJIyaTaII.I:IOHHbIX 

<paKToPOB r HaXOJJ.HT OrpaHHlJllITeJIbHble CKOpocTHbIe xapaKTepHCTI:IKH 
3aBHCI:IMOCTH Cpe)l.Hero I:IH)l.I:IKaTOpHoro )l.aBJIeHI:I51 OT lJaCTOTbI Bpa

IIJ.eHHSI. 

lit. J KZt;lt/'12 
r--.--~--~--r--.---r--'---r--'-n>r-Pr-~~~ 

f{J() 
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9.5 7.+ ~-+-+--t--t--t---:;;-t--t::;"i11.~~~~ '.a:--~~I ~I 

90 W'~-+--~--~-+~~~~~~~--T-~r-~r-r-~~ 

90 94. 98 f02 1M ffO 1ft. 118 122 128 IJ(Jn Ob/1'111R 

Puc. 19. OrpaHHtIUTeJIbHbIe xapaKTepHcTHKH paOoTbI ,nBHraTeJIH MAH 
I(9Z70/ll120A5 (cy,na THna «Bbloopr») 

Ha pHC. 19 npe)l.cTaBJIeHbI OrpaHHlJI:ITeJIbHbIe xapaKTepHCTI:IKI:I pa-

60TbI ~BlHraTeJISI MAH l(9Z70j120A5 CY)l.OB TI:Ina «BbI60pr» [51]. JIH-
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HHH ABCD - ,UonycKaeMaH rpaHlHn.a JJ.JIHTeJIbHOH pa60TbI )l.BHraTeJIH 

npH TeMneparype B03JJ.YXa.. Ha BcaCblBaHHI:I MeHblIIe HJIH paBHoH 30°C, 
AA1C1D1H H AA2C2D2H - TO :IKe, no npH TeMnepaType 35 I:I 400'(: eo

OTBeTCTBeHHO. EF - Or,paHI:I~I:ITeJIbHaSl JIHHI:I5I npI:l nJiaBaHI:IIH rpY>Ke

Horo cY,lI,Ha B lIITOP,MOBbIX YCJIOBI:I5IX (npn BOJIHeHiI:lH 60JIbIl,Ie 4 6aJI
JIOB). J1I:1HI:I5I DH - JIHHI:I5I MaKCHMaJIbHOH lJaCTOTbl BpaIII.eHHSI, )l.ony

CKaIOUI.eH )l.JIHTeJIbHYIO pa60TY. YlJaC'fOK AB cooTBeTcTByeT HOMHHaJIb-

1I0MY 3HalJeHIHIO MaKCHMaJIhHOH CI:IJIbI, JJ.eHcTBYIOIII.eH Ha JJ.eTaJIH )l.BH
lKeHH5I (rOJIOBHOe coeJJ.llHeHIle), C )J.onycKoM +2,0 K2cjCJyt2. B iI:lHTepBa

JIe BC )l.OnycKaeTC5I pa60Ta )l.BHTaTeJI5I C HOMHHaJIbHbIM cpe,lI,HHM llH

)J.HKaTopHbIM )l.aBJIeHlleM. YlJaCTKM CD, C1D1, C2D2 cooTBeTcTBYIOT HO

MHHaJIbHOH TeMnepaType BryJIKH npll t B=30, 35 H 40°C COOTBeTCTBeH

no. Ha rpa<pHK TaKlKe HaHeceHbI TeOpeTlllJeCKlie BllHTOBble xapaK
TepiI:lCTIIKH 3aBllCliMOCTI:I p, =cn2; nOKa3bIBalOllure, KaK .1lBMeH5IeTC5I 

cpe)J.Hee HH)l.HKaTOpHoe ,lI,aBJIeHHe I:I 1JaCTOTa BpaIIJ.eHll5I npH 113MeHeHiI:lI:I 

nO,lI,alJH TOnJIliBa B KOHKpeTHblx YCJIOBH5IX nJIaBaHliH. 
HCnOJIb30BaHHe OrpaHHlIHTeJIbHblX xapaKTepHcTHK ,lI,JISI Bbl60pa 

3KCnJIyaTa ll.HOHHOro pe)KHMa pa60Tbi rJIaOHOrO CY,lI.OBOro ,lI,BHraTeJISI. 

Ope,lJ.nOJIOlKHM, lJTO )l.BllraTe,,'lb pa60TaeT Ha 3KCnJIyaTalll.I:IOHHbIX 060-

pOTax If cpe,lJ.HeM HH,lJ.!llKaTOpHoM ,lI.aBJIeHIIfll, cooTBeTcTBYIOIIJ.HX., Ha 

rpa<pHKe TOlJKe M (CM. pliC. 19). 113 rpa<pHKa BH)J.HO, lJTO .rr.aHHbIH pe

lKHM HaXO,lJ.HTC5I B ,lI.OnYCTHMoH 06JIaCTH H lJTO ,lJ.Bll'raTeJIb MOlKHO )J.O

nOJIHHTeJIbHO HarpY3HTb. TIepe.rr.BllraHCb BBepx no BHHTOBOH xapaK

TepHCTHKe Pi =cn2, npOXO,lJ.5IIIJ.eH lJepe3 TOlJKY M, HaXO,UHM TOlJKIH ee 

nepeCelJeHlll5I C OrpaHll1JllTeJIbHbIMli xapaKTepllCTliKaMH JJ.JI5I TeMnepa

Typ 30, 35 II 40°C. TIOJIYlJllM TOlJKI:I M 1. M 2, M 3, KOTopble onpe,lI,eJIHIOT 

)l.OnycTHMYIO HarpY3KY ,lJ.BHraTeJI5I no p, H n ,lI.JI5I )J.aHHbIX KOHKpeT

HbIX YCJIOBliH. 
H3MeHeHlle YCJIOBliH nJIaBaHll5I cYJJ.Ha nplH HeH3MeHHOM nOJIO)KeHllH 

TOnJIHBHOH PYK05ITKH (npll HaJIlllJHI:I npe,lI,eJIbHOrO perYJI5ITOpa lJaCTO- ~ 
TbI Bpalll.eHH5I) 113MeH5IeT pe:IKHM pa60TbI ,lI,BHraTeJI5I no rop1l30HTaJlb

BOH np5IMOH NM, T. e. COXpaH5IeTC5I nOCT05IHHOe 3HalJeHlle p" a I:I3-

MeH5IeTC5I lJaCTOTa BpaIIJ.eHI:IH. OpH YT5IlKeJIeHHI:I pa60TbI BHHTa H 

)J.BHraTeJISI (BcTpelJHblH BeTep, nJIaBaHI:Ie Ha MeJIKOBO)l.be) TOlJKa M 
6Y)l.eT nepeMeIIJ.aTbC5I BJIeBO II 3aHMeT B onpe,lJ.eJleHHbIX YCJIOBll5IX 
nOJIO)KeHlle N. 06J1erlJeHlle pa60TbI BllHTa nepeMeIIJ.aeT pelKHM )J.Bll

l'aTeJI5I (TOlJKY M) BnpaBo. 
nBHraTeJIb, pa60TaIOlll.HH B pelKHMe, xapaKTep1l3yeMoM TOlJKOM N, 

TaKlKe MOlKHO HarpY311Tb .JJ.O 6e30nacHbIx pe:IKHMOB N}, N2 H N3 
B KOHKpeTHhlx YCJIOBH5IX nJiaBaHHSI. 

ECJIIf' JJ.BllraTeJIb pa60TaeT Ha pe:IKllMaX, 0603HalJeHHblX TOlJKaMII 

M 1 llJIH M2 rpa<pIIfKa, H eCJIli pa60Ta BHHTa YT5IlKeJI5IeTC5I, OTlJero na

JlaIOT 060pOTbI ,lJ.BllraTeJI5I, TO BO H36elKaHlie neperpY3KH ,n1l3eJI5I He-

06XOJJ.HMO YMeHblIIHTb nO)l.alJY TOnJII:IBa TOnJliI:lBHOH PYK05ITKOH. B aHa

JlOrlllJHbIX YCJIOBll5IX H3,MeHeHlIe pelKHMa pa60TbI .rr.BllraTeJI5I (TOlJKa 

M3 ) MO)KHO ,lI.OnYCTHTb TOJIbKO ,no TOlJKH B, 3aTeM He06xo,lI,llMO YMeHb

IUHTb nO,lJ.alJY TOnJiIIBa. 
4T06bI ynpocTHTb pa60TY C r.pa<pHKOM OrpaHlllJHTeJIbHbIX xapaK

TepllCTI:IK iI:I Ha KalK,lI.OM peLKliMe He npOH3BO)J.llTb HH)J.MlI.HpOBaHHe II He 
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orrpeA~RHTb 3HaqeHHH Pt. peKoMeH~yeTcH ~RH KOHKpeTHOrO cy~oBorc 
)J,BHraTeRH rrOCTpOI1Tb 3aBl1CHMOCTb Me)K)J,Y Pt ill nORO)KeHl1eM TOrrRI1B

I{f~C/C112 HOH: PYKOHTKH T P H BMeCTO lliKa

PIIC 20 OrpaHlIqIITeJIbHhIe xapa'KrepHCTH 
KII pa60ThI (l(BIlraTeJIH «firypMell:CTep H 

BafnI» 74VTBFl00 
ABC - AmI YMepeHHoro nOSIca ta<- 30°C 

AIBICI - AJISI TponHKoB, fa >30°C 

flO I-----+----+---+---::;;~__r~~ 

PHC 21 OnpaHHIlJIITeJIhHDIe xapaKTepHcTIIKH 
pal(5oThI !ll.BIIraTeJIeH «3YJIbII.ep» 6RD76 
(ClIIJIOIIIHaH !1IIfHIIH) II 9RD90 (rrYRKTlIpl1aSl 

JIIIHHH) 
ABC-AJISI YMepeHHoro nOSIca, fa <- 30°C AIB1CI-

,n:JISI TponHKoa, fa >30°C 

JIbl Pt rrOJIb30BaTbCH llIKaJIOH 

TP 3aBHCHMOCTb Me)K~y Pt H 

T P ~OJI)KHa 06H3aTeJIbHO ppO

BepHTbCH rrOCJIe KalK~OH: pery.1:m

POBKH ~BHraTeJIH H CMeHbI copTa 

TOrrJIHB3 (Ha pHC. 20 11 21 
npf'.lI.CTaBJIeHbI orpaHHIfHTeJIb

Hble xapaKTepHcTHKH ~BHraTe

JIeH: «5YpMeH:CTep II BaH:H» H 
«3y JTblJ,ep») 

OrpaHHqHTeJIbHble xapaK

TepHcTHKH pa3pa6aTbIBaIOTC5I 

ao pe3YJIbTaTaM CnelJ,HaJIbHbIX 

HClIbITaHHH:, rrpoBo)J,I1MbfX 3a

BO~oM-H3rOTOBI1TeJIeNI, Hayq

HO-HCCJIe)J,OBaTeJIbCKHMH HH

CTI1TYTaMI1 HJIH OT.lI.eJIaMI1 Te

rr.TIOTeXHHKH rrapoxo~cTB Hx 

rrpoBe~eHHe CJIOlKHO H Tpy~O

eMKO Ho rrpHMeHeHHe orpa

HHqHTeJIbHbIX CKOPOCTHbIX xa-

paKTepHcTHK rr03BOJIHeT rro

BbICHTb K03<p<pHlJ,l1eHT HCrrOJIb-

30BaHHH nOCTpOelJHOH: MOIII.

HOCTH rJIaBHorO )J,BHraTeJIH 

H CKOPOCTb xo~a cy~Ha 

§ 7. npHMeHeHHe IJ.HJIHH,lI,POBbiX MaCeJI B MaJIO~OOpOTHbIX ,lI,H3eJISIX 

nplIMeHeHHe II.IIJlIIH,l'(POBhlX Mac.eJI B CYAOBbIX ,l'(IISeJlHX BKJlIOqaeT 

BhI60p MapKH II.HJIHH,l'(pOBOro MaCJla ,l'(JIH .lI.BlIraTeJIH ,l'(aHHOro THna Ha OCHOBa
HHII peKOMeH,l'(aII.HH: SaBO,l'(a-,l'(HSeJleCTpOHTeJlH H OT,l'(eJla TerrJIOTeXHIIKIl B saBHCIlMO
CTIl OT MapKIl rrpHMeHHeMoro TOIlJII:IBa Il CO,l'(epJKaHIlH B HeM cephI, 

,l'(OSIlPOBKY II.IlJlIlH,l'(pOBOrO MaCJIa OHa IlMeeT CYIIJ.eCTBeHHoe SHaqeHIie )I.JIH C03-
,l'(aHIIH H 1I0,l'(,l'(eplKaHHH cTa6HJlhHOH MaCJlHHOfI rrJleHKIl MeIK,l'(Y TpynU1MIICH ,l'(eTamlMII 
unr, qTO OOeCrreqIIBaeT Ha,l'(eJKHYIO II ,l'(OJIrOBeqHYIO pa60TY ,l'(BIIraTeJIH, a TaKIKe 
orrpe,l'(eJlHeT ero SKOHOMHqHOC'rh (CM TaOJI 13) ,UooHpoBKa MaCJla 1H3MeHHeTCH 
rrpH II3MeHeHIlH pe)l{HMa pa60ThI ,l'(BHraTeJlH, rrpII 06KaTKe ero rrOCJIe rrocTpoHKIl 

urt~~OHTa cY,l'(Ha, II3MeHeHHIl copTa TOrrJIIlBa II MaCJla, TeXlIH'IeCKOro COCTOHHIlH 

3KCrrJIyaTaII.HIO CIICTeMhI l1.IlJlIIH,l'(POBOll: CMa3KH, B KOTOpyIO BXO,l'(HT JIyopIlKaTophI 
C HameTaTeJlhHbIMH TpyoorrpOBO,l'(aMH H MaCJIOrrO,l'(aIOI4IIMH IllTYII.epaMIl 3KCrrJIya
TaII.IlH JIyoplIKaTopa SaKJlIOqaeTCH B e1KeBaXTeHHOM ,l'(OOaBJleHIIII B Hero MaCJIa 113 

paCXO,l'(HOH II.HCTepHbI H HaOJlIO,l'(eHIlII 3a ero pa60TofI rro MacmlHhIM KarrJleYKa3aTe 

JUlM HJlIl rrOJlOlKeHHIO CTaJ1bHhIX IIIaplIKOB B PdCXO,l'(OMepHhIX pOTOMeTplIqeCKHX 
CTeKJlaX [116] npo<i>HJIaKTIIKa JIyopHKaTopa CBO,l'(IlTCH K elKeMeCHqHOll: OqlICTKe 
Q>IIJIhTPYIOlll.eH ceTKH II eIKerO,l'(HoH OqIICTKe Koprryca JIy6pHKaTopa OT OCa,l'(KOB 
npOQ>HJIaKTIIKa MaCJIOrrO,l'(aIOlll.ero IllTYII.epa 3aKJIIOqaeTCH B eIKerO,l'(HOll: ero rrepe-
60pKe H IIOCTOHHHOM Ha6JIIO,l'(eHHII sa rrJIOTHOCThIO HeB03BpaTHhlx KJIarraHOB Il coe-

38 

}1.HlIeHHll: HameTaTeJIhHhIe TPy6oIIPOBO,l'(hI elKerO,l'(HO OqlIlll.aIOT OT SarYCTeBIIIIIX 
OCa,l'(KOB MaCJIa H IIOCTOHHHO Ha6J1IO.ZI.aIOT 3a IIJIOrHOCThIO COe,l'(HHeHHH: B HHX 

B u:emlx CHIILKeHHH 3KCIIJIyaTaII.IIOHHhIX paCXO,l'(OB a YBeJIlIqeHHH peHTa6eJIhHOCTH 

rpaHcrropTHoro H pbI6orrpOMhICJIOBOrO Q>JIora, a TaKIKe H3-3a ,l'(eQ>HII.HTHOCTII JIerKHX 
rOnJIHB B CBHSH C 6hICTPhIM pa3BHTlieM HaseMHoro II B03,l'(YllHoro TpaHcnopTa B 
meCTII,l'(eC5IThIX rO,l'(ax HaqaJIOCh lllIpOKoe IIpHMeHeHIle TSllKeJlhIX COPTOB TOlIJIIIBa B 

M8JlOOOOPOTHhIX Cy.n:OBhIX ,l'(B}:lraTeJI51X (cpe,l'(HeB.H3KHX THIIa MOTopHoro TOIIJIJIBa ,UT, 
(I)JIOTCKOro MasYTa <1>-5 H <I>~12, BhICOKOB.H3KHX - MOTopHoro TOrrJIFlBa ,UM H SKC-
1I0PTHhIX MasYToB - 5 H +10°C) 3TO 06YCJIOBJIIlBaeTCH MeHhlleH CTOIIMOCThIO 
(IIOqTH B 2 pasa) THIKeJlhIX-TOrrJIJIB rrpoTIIB ,l'(Fl3eJIhHOrO 

THJKeJIbIe copTa TOlIJIHB OOJIa,l'(aIOT oOJIee BhICOKOJI 30JlhHOCThIO, KOKcyeMocTbIO H 
1I0BblweHHhIM CO,l'(eplKaHFleM cephl, lJeM ,l'(H3eJIhHOe 3TO, a TaK2I\,e cTpOIITeJlhCTBO 
BblcoKoHarrpHlKeHHhlx CY,l'(OBhIX ,l'(BFlrareJleH BhIShIBaer IIpHMeHeHHe CneIJ,HaJlhHhIX 
IUIJIIIH.lI.POBhIX MaCeJI C KOMlIOSlIlI,JIOHHblMH IlI,eJlOqHhIMII rrpHCa,lI.KaMII BTH MaCJIa 
IIMeIOT rroBbIIlleHHYIO TepMuqecKYIO CTaOIIJIhHOCTh, MOIOlll.He, aHTHH3HOCHhIe II KHC
JIOTOHei'ITpaJlJI3YIOlll.JIe cBoiicTBa KpoMe TOro, npHMeHeHHe T5IIKeJIhIX TOIIJlJIB TpeoyeT 
LlleII.HaJIhHhIX .MepOrrpHHTIIH rrpli SKCrrJIyaTaII.HH CY,l'(OBbIX .n:BHraTeJIeH cOOTBeTCTBYIO
lll.eH TOrrJIIIBOrrO,l'(rOTOBKH H perYJlIlpOBKH ,l'(BHraTeJIH Ha OrrTIIMaJIhHhIH pe)KIIM ero 

pa6oTbI, BhIoopa cooTBeTcTBYIOlll.IlX MapoK iI,HJlIIH,l'(POBbIX MaCeJI Ii IIX ,l'(03IIPOBKH 
OpraHJI3al1.IIH TOIIJIIIBOnO,l'(rOTOBKJI SaKJIIOqaeTCH B IIOJI.OrpeBe TOrrJIIIBa (,l'(JIH rrepe

l{aqlIBaHHH ero HS TaHKOB B OTCToHlihIe H paCXO,l'(HhIe II.HCTepHhI), OqFlCTKe OT Mexa
IIHlIeCKHX rrpHMeceiI H BO,l'(hI nYTe\1: cenapaII.HFI (TaOJI 11) )J..JIH HOpMaJIhHOH paooThI 

10lIJIHBHOH allrrapaTyphI II nOJlHOrO cropaHHH TOIIJIIIBa BH3KOCTh ero nepe,l'( !j:>OPCYH
KaMH peKOMeH,l'(yeTcH ,l'(ep)KaTh B npe,l'(eJIax 1,7-2,5°BY (8,5-15,5° tCT) 

TaoJIIIII.a 11 
npHMepHaB MHHHMaJlbHaB TeMnepaTypa nO)l,OrpeBa OTeqecTBeHHoro TBlKeJlOrO 

TOnJlHBa )l,RB TOnJlHBonO)l,rOTOBKH 

TOIIJIHBa 

MO'I'op'Hoe TOIIJIHBO Jl.T 
<l>JIOTlCK.IIH Ma3YT <1>-5 
MO'I'OpHOe TOirrJIliBO ,ll.M 
ra30TypolIHHoe TOnJIIIBO 

TeMnepaTypa nO.ll.orpeaa, °C 

B 'ronJIHBHhlx 1 B OTCTOAHhlX IIPH C enapa- nepea IPOP-
TaHKax If paCXMHblX l.\HH CYHKaMH 

l.\HC'repaax 

5 
5 

20 
16 

50 
60 
70 
50 

65 
70 
00 

He cerra· 

plIpyerCH 

70 
75 

105 
60 

113 Bcex nOKaSaTeJIejf KaqeCTIBa l1.HJIIHH\ll.rpOlBhIX MaCeJI JI,JIH .l\iBlIraTeJIeii, p~60TaIO
IIlIIX Ha TjJIKeJIOM TOrrJIIIBe, lIal;l60JIee 'BamlHbIM HBJIHe'I'CjJ lll.eJIOqHOCTh OHa xapaK
TepIIsyeT KOJIHIlJeCTtBo CO,l'(epIKalll.ei'ocH [lpHCa~KH IB MaCJIe, OOeCrreqHBaIOlll.eH HeHTpa

IHSaII.IIIO arpeCCIIBHoro ,l'(eHCTBHH IIPO.nYKTOB cropaHIIH cephI, CO,l'(epIKalll.eii:cH B Torr
!IIae J11.eJIOqHOCTh OII.eHJIBaeTCH OOIIJ.BM IlI,eJIOqHhIM XlHCJIOM (Om4), 0603Ha

'IaIOlll.HM ypOBeHh lll.eJIOIlIHOCTH B Me KOH Ha 1 2 MaCJIa B 3aBIICHMOCTII OT w,.e-
JIOqHOCTH MaCJIa lIIo.npa3\ZI.eJIHIOT [69] Ha MaJIO-, Cpe,l'(He- II BhICOKOlll.eJIOqHhIe (Ta6JI 
12) MaJIOlll.eJIO'lHhle MaCJIa CO,l'(eplKaT ,l'(0 4-5% IIp HC a,l'(KII , cpe,l'(Helll.eJIOlJHhle 8-
20% II rrpIIIMeHHIOTCH ,l'(JIjJ Cpe,l'(He- II J3hICO!K00l90POTHhIX !ll.IBHraTeJIeH C BhIlCOKOH H 
LsepXBhICO[l{Oll: Harrrp51IKeHlHOCTbIO BbI'COIKOlll.eJIOflIHhIe MaCJIa CO!ll.epIKaT CBhIIIIe 20 % 
IIpIICaJI.KH II IIpIIMeH.HIOTC51 J\:JIjJ dMa3K'H II.IIJIHH\II.POB MaJIoo6opOTHhIX ,l'(BllraTeJIeH B 
rdJoJI 12 BhICOKOlll.eJI01JHhIe MaCJIa YCJIOBHO rro,l'(paaJ\:eJIeHhI Ha TpII JIO)J.npy\IIIIhI no 
W,l'(epJKaHIIIO lll.eJIOllHOCTH B 'HeH IrrpHBe,l'(eHhI copTa MaCeJI, HaH60JIee qaCTO npHMe
IHleMbIX Ha COBerCKIIX cy.nax 

11.3 HaSHaqeHHjJ lll.eJIOt.IHhIX MaCeJI CJle.ll.yeT, lito qeM 60JIblle B TOllJIIIBe cephI, 
TeM BhIIlle ,l'(OJIIKeH 6hITh ypOBeHh III,eJIOlJHOICTH B IIpIlMeHHeMOM MaCJIe O,l'(HaKO e,l\n. 

Horo IIOI,l'(XQ,l'(a y ,l'(IISeJIeCTpoHteJIbHhIX II Ma<CJIOrrpOHS030,l'(51lll.HX CPIIPM... K BhIOOPY lll.e
JIOllHOCTII npHMeH5IeMO[,O MaCJla (rrpH onpe,l'(eJIeHHOM CO,l'(epIKaHHH cephI B TOrrJIIlBe) 
lIeT TaK, rro .ll.aHHhIM Q>HPMhI «llIeJIJI», rrpH CO)J.ep)KaHHII cephI B TQllJIHBe ,l'(0 4 % 

~q 



Ta6JIHII.a 12 

OCHOBHble xapaKTepHCTHKH II.HJlHH)J.POBbIX MaCeJl )J.JlB CY)J.OBbIX AHleJle.H 

B9:3KOCTb TeMnepaTYPbl, °C 
IlJlOT- I1H- llleJloq-

HaUMeHOBaHue MaCJIa HOCTh ,lleKC HOCTh, 30Jl,b-. 
(<I>HpMa H JIM C TpaHa) KHHeMaTH'lec· BR3- MZ KOH 3aCTbl- BOC- HOCTh,' 

d 
15 

Kas, ccm** YCJIOBHaR,oBY* KOC'l'H Ha 1 Z BCnblWl{lI.** BaHHR nJiaMe- % 
15 M.aCJIa HeHHR 

-
MaAOUfeAOt{,flble MaCAa 

TaJIOHa-40 (<<liIeJI.h») 0i,908 -/114,5 113,3/:2,25 70 6,4 f1J50/- --115 275 0,8 
TaJToHa-150 (<<liIeJIJI» ) 0,907 -/19,5 m,O/2,80 718 6,9 Q65/- -,15 280 0,84 
POTeJIJIa-40 ( «IlleJIJI») 0,8912 -/114,5 1111,5/2,25 95 5/l OOOl2Q9 -15 286 0,7 
POTeJI.71a-50 (<<liIe.71JI» ) 0,896 -/19,5 1117,5/2,80 915 5,,7 005/- -l112 2190 0,7 
Ka.CTPOJI-2I2O.M (<<BypMa KaCTpOJI») 0,908 -/114,7 1113,5/2,30 73 6,74 265/249 -311 0,81 
,KaCTp0.71-2J2J5iM (<<BypMa KalcTpoJI~» 0,909 -/19,0 118,9/2,75 715 6,8 1265/- -31 0,81 

CpeafleUfeAOttHble A-taCAa 

1 
Ml'6,ll. (CCOP) -/16,0 9 -14 1,6 
iPOTeJI.71a T-40 (<<liIe.71JI» ) 0,890, -/1,3,9 111,5/2,25 915 9 fEJ5/- -10 27'5 1 
,POTe.71.718 T-50 ( «Ill e.71.71» ) 0,90\1 -/118,7 1.7,5/2,8 95 9 260/.- , -.10 280 1 
IPlIiMY.718-40 ( «liIeJI.71» ) 0,916 -/14,5 1lI3,3J2,25 1]15 116 2~5/1235 -15 21715 2 
PIIMYJIa-50 (<<liIe.71JI» ) 0,915 -jI19,7 118,0/2,8 85 16 ~55/240 -115 2180 2 
Ka,cTpoJI-2121O MX (<<BypMa KaeT-

pOJI» ) . , , 0,9/114 _ -/114,7 1113,2/2,3 75 9,6151 12151~229 -20 1,2:5 
tKacTp0.71-'2125 MX (<<BypIMa KaCT-

pb.71») 0,91114 -/20,0 119,0/2,85 80 ' 9,7 215()/225 -20 1,23 
Kalc'l1poJI-220 MX Cynep (<<BYPM3 

KaCTpOJI») , 0,900 r -/15,0 1113,0/2,35 87, 11/5,8 1260/224 -00 2, I, 
KaCTpOJI-225 MX Cynep (<<EYPMa 

l(acTp0.71» ) 0,9110 -/20,0 18,6/2,85 87 /15,8 2fJ5!229 -JO 2,1 

KaCTp0.71-220 MXD ( «Eyp'da l(acT-
87 20,5 12154/221 -31. C)-

0,91141 -/11'5,0 112,6/2,35 .. ,f 
pom» _. 

l(acTpoJI-225 MXD (<<EypMa KacT-
-/20,0 118,6/2,815 87 210,5 &30/228 -30 2,7 

pOJI») _ - - . 0,9114 
m,0/2,30 9. '250';-- -110 

MooHJITap.n-4,12 (<<IM06H.71 Oll.71») 118,8/2,85 9 255/- -12 
M06II.71rap.n-512 (<<M06II.71 Oll.71») 13,1/2,35 /20 260/- -10 
M06II.71rap.n-424 (<<M06H.71' Oll.71») 19,0/2,86 r----. :20 260/- -9 
Mo6IIJIrap.n-524 (<<M06IIJI Oll.71») 
En 3Hepr0.71 lif=M-40 (<<EPHTHIJII neT-

0,92f4 85/14,0 111,12'2/2,18 13 2149/238 -9 
pOJIeYM») 

Bn 3tHeproJI lCM-50 (<<EPliTHIII neT-
0,006 127/118,2 16,8/2,28 13 254/246 -9 

p0.71eYM»} 

Bblco~oUfeAOf/,flble MaCAa 

.. nepBaSi nO)J.rpymIa 

AltJKlNI F 1-0MA MP t (I1raJIHSI) 0,934 .!.-/18,7 36 21118/- 2,8 
He MeHee 

-f16~0 a5 26 220/- -16 4,0 
MlI6E (CCCP) . -
KaCTpOJI PIMjDZ (<<BypMa KacT-

92/113,4 1,2,1/2,15 00 40 .2130/182 -17~ 4,7 
pOJI» ) 01,.9<411 

Kac'I'pOJI S/DZ (<<BypMa KacT-
1317/16,5 118,0/2,5 56 1410 tal3f1911 -17,8 4,8 

pOJI») ..- 0,944 
40 2IlO/- -112,0 3 

MOOliJIrap.n-493 (<<M06H.71 OHJI>; ) ,0,9'215 l00N'4,4 1/2,8/2,2 
40 227/- -9 3 

M06II.71rapJI-593 (<<MoI6II.71 OHJI») . 0,925 ,1142j118,5 118,5/2,7 

It 

BTIOpaSi nO)J.rpynlIIa 
\ 

l 0,9150 95/113,4 12,3/2,13 ffi gO Ql20/205 -115 240 4 
AJIeKCIIH-40 (<<liIeJI.7I» ) • 75 70 2l440';2()6 -16 270 4 
AJIeKCHH-50 ( «llle.71.71» ) 0 .. 950 1128/17,2 16,5/2,52 

..... 
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"pOBeHb meJIO'lHOCTH l(HJIHH.u.pOBoro M3CJIa )l.OJIJKeH ObITb lHe HHJKe 60 Me KOH 'Ha 
\ e MaCJIa, l(HJIHH'.mpOIBbIe MarCJIa JJ:JIH .u.BH['aTeJIeH, pal6oTaIOmHX Ha THJKeJIOM TO[l
JIIme AJIeK'CHH-40 H AJIeKcHH-50, !jmpM3 BbIpaoaTbIBaeT C oomHM meJIOTJHblM 
IIItICJIOM 70. <PHPMbl «KacTpOJI» (AHrJIIBl) H «MOOHJI» (CiliA) BblpaoaTbIBalOT MaCJIa 
(' OOll(HM ll(eJIOTJHbIM 'lHCJIOM 40, C"lWraH TalKYlO ll(eJIO'lHOCTb .u.ocTaTOTJIHOlr .u.JIH co
)lCpJKaHHH cepbI B 'I'OrrJmBe .u.o 4%, a B MaJCJIaX qHIpMbl ~BrpHTHIIl ITeTpOJIeylM» 
o Ill. 4 -60 

OTeTJeCTBeHHaH HecpTHtHafl rrpOMbIIlIJIeIIHOCTb rrpHcTYlrrHJIa K reepHHHoMY H(3rO-
l'OBJIeHHlO ll(eJIO'lHoro l(HJIHHilI.pOBorO MarCJIa Mli6E .u.JIH cy.u.OBbIX MaJIOor(50poTHblX 
JlBHraTeJIeH, pa6oTalOmHx Ha T5J)KeJIbIX ,cepHHcTbIX TOIIJIHBaX C 1970 r. MacJlo M16E 
IIpHMeHfleTcH .u.JIH ClMa3KH IKpeHl(Korr!}llHblx H TPOHKOBbIX IMOIll,HbIX BbIlCoKOHarrrpHJKeH
IlblX ,ZI,iBHraTeJIeH C HMJI,YBOIM, HMelOIl(HX JIyopHKaTopHYlO ClMa3KY 11,HJIH'HII.POB H pa
uOTaIOll(Hx Ha TOrrJIHIBaX, co.n.epJKaIll,HX CBbIIlIe 1,0% cepbI JI.JIH CMa3KH l(HJfHHJJ:POB 
CYilI.OBbIX MaJIOOOOpO'I'HbIX JI,BHraTeJIeIl, paOOTalOll(HX Ha MOTOPHOIM TorrJIlIBe ~ co
JlCpJKaHHeM cepbI JI,O 1,01%, rrpHMeHHeTrCH OTeqecweHHoe MalCJIO Mt}t6JI.. 

MacJIo M16E OOJIal.u.aeT XorPOIlIHMH aHTHKopP03HOHHbIMTI, aIHTHHarap'HbIMH, MOlO-
1l(IHMH TI np..DTHlBo:w.eJIOTJIHblMH cBoikTBalMH C BbICOKOll: TepMOOlKBCJIHTeJIbHOii CTaOHJIb-
1I0CTbIO. OHO OOeCrre"lHBaeT Ka'leCTlBeHH'YIO ClM.asKY l(HJIHHlII.,POB .u.BlJlT aTeJI ell:, paooTa
IOIl(HX Ha TOIIJIHBe C COi.II.epJKaHHeM cepbI .u.o 3%. illpOIMbliIIlJIE~HHOCTb BbIlrrycKaeT Mac
,rIO MWE .u.BYX BH.u.OIB. MUm-30 H MrI6E-60, r.n.e 30 H 60 OI003Ha'lalOT ypOBeIIh IlI,e
JIO'lHOCTH B Me KOH ilIa 1 e MaCJIa.t 

Cor.n:acHo .u.aHHbIM JIalOOpaTopHbIx H 9KOrrJIyaTaUHoIHHhIX HonbITaHHH [5], rrpo
lle.u.eHHbIX UHI1I1M<pOM, MaCJIO Ml16E ITO BceM CPH3H'KO-XIHlMHTJeCKHM CBOll:CTBaM II 
o6Il(ei1: cBoei1: 3cpcpeKTllBIHOCTH He YCTYlrraeT O)lHllM H3 JIYlJIlIllX 3apyoeJK'HbIX cplipMeH
IIblX MaCeJI Mo6HJIrap~-593 H AJIeKiCH5.!-50 MacJIo M16E IlIfipOKO npHI}4eH5!eTCH Ha 
IIcex THIITaX MaJIoo6opOTHbIX rJIaBHbIX )lJBHraTeJIell:. ' 

BbIOOP MapKll l(HJIlIHJlporsoro MaCJIa C !He06XO(ll,HMoq llJ,eJIOTJHOCTblO p'JUI rrOJIHOH 
lIeiiTlpamI38l(HH rrpO.II.Y~TOB crOpaHH5.! cepbI peKOMeH.u.ye'flC5! rifPOH3BO.n.HTb, rrpIIMeH5!H 

<!JOPMYJIY [55]: 
O.ru.4 =0,08 geS , 

gM 

1'.II.e g e- YJI,eJIbHbIll: pacxo.u. mITJIlma, ela .1/ c. q; 
gM- y.u.eJIbHbIH pacXlO.II. l(HJIllH\llpOBOrO MaCJIa, ~/3 . ./I. c. q; 
S - co.n.epJKaHHe cepbI B TOITJIHBe, % 
.D.o3HpOlBKa IlI,eJIOlJHOrO MalCJIa .II.OJIfRHa 06eCnetI11Tb Ha.u..nefRa!llYlO Hell:Tpa.nH3a

IlHlO cepbI B TorrJIHBe, MOIOIlI,ee, rrpoTHBoH3HocHoe 11 CMa3blBalOIlI,ee B03.u.ell:CTBRe Ha 
LUlf. OHa [5, 12] YCTalHalBJIHBaeTCH B COOTBeTCTBHlI C ocooeHHOCT5!MH CHCTeMbl 
I\HJIHHJlPOBOi1: CMa3KH .u.BHTaTeJI5!, co.u.eplII.aHHeM B TOD.JIHBe cepbI, HarrrpflJKeHHo'CTbIO 
II TeXHHlJeCKHM COCTOHHHeM .II.BHraTe<TJH (Ta6JI 13) 

Bo BpeMH o6KaTKH .n.HlHraTeJI5! B nepSble 500 q pa6oTbl, KaK npaBllJIcf, YCTaHaB
JIlIBae'I1C5! yseJIH'leHlHa5.! rro.u.alJa MaCJIa, rrO'lrII B.u.Boe illpeBbIIlIalOIlI,aH HOpMaJIbHYIO 
){03lliPOlBKY 3aTeM 31'a YBeJIH'leHHaH .u.03HpOBKa MaCJIa rrOCTerreHHO YMelHbiliaeTcH .II.O 
1l0pMaJIbHOii BeJIllTJHHbI, IToCJIe.u.oBaTeJIbHOCTb YMeHbllIeHHH no.n.alJH MaCJIa orOlBapH
Jlae'J1CH .u.JI5! KaJK.u.oro KOHKpeTHoro 'I'HIITa .n.BHraTeJIR llHCTPYKl(HeH no ero 3KCnJIya-
1 au.IH'H. 

IlpaBHJIbHoCTb BbI6paHilIOH .u.03HpOIBKH MaCJIa KOHTpOJIHpyeTcH rrYTeM onp€ilJ.eJIe
HHH meJIO'lHOCTH oTpaooTalBiIlIero l(HJIllIH}lpOBoro MaCJIa, rrpo6bI IKOToporo .u.OJIJKHbl 
perYJIHPHO oToHpaTbcH H3 no.u.rropllIHeBbIX nOJIOCreH IJ,HJIHH.II.POB TIPH npaBHJIbHO 
HbI6paHH6il .II.03MpoBKe MaCJIa meJIo'tJHOCTb oTpal6oTaBIIIHx l(HJIHH,n:POBbIX MaCeJI .u.OJI
IKHa 6bI.:O> He MeHee 10=-15% Il(eJIOTJIHOCTH CBeJKllX MaCeJI H He HHJKe 10 .M~ KOH 
lIa 1 e MaCJIa. 

Ka'lec'J1BO CMa3'KH l(HJ1HH.u.POB, rrpaBHJIbHOCTb BbI60pa IHOPMbI .II.03HPOBKll H Map
Kif CMaSKll MorYT 6bITb YCTaHOBJIeHbI TOJIbKO BHYTpeHHHM OICMOTPOM COCTOHHTIH 
unr .u.BHTaTeJI5! TIPH KaTJeCTBeHHoil CMa3Ke, npaBHJIbHbIX BbI60pe MapKH H .u.03H
pOBIKe MalCJIa xo.u.OBaH nOBepXHOCTb HHJKHeii 'l3JCT11 rropIlIHH IIMeeT lJHCTbIH MaCJIHHbIH 
IlH.u., KOMrrpeCCHOHtHble KOJIbl(a Bce CBo6o.u.Hbl B KaHaBKax H JIerKO rrepe.u.BHraIOTCH 
IIPY'lHYlO TIpH3HaKOM HeJJ:OCTaTOTJHOH rrO.II.alJH MaCJIa JIH60 HH3Koro ypOBHH ero IlI,e
JIO'lHOCTII HBJI5IeTC5I HaJfII~He JIaKOlBblX oopa30IBaHHH B rrpOMeJKYTKax MefRII.Y MaCJIO-
1I0)l,aIOIlI,lIMlI IlIT)'l(epaMII 11 YMeHbIlIeHHe rrpOMeJKYTKa MeJK.n.y HIIMH C TelJelHHeM 
IlpeMeHli TIPll XP9MHpOBaHHbIX BTYJIlKaX BiHaTJaJIe rrOHBJIflIOTCfl MOJIOQHO-6eJIble rrflT-



TaOJIH~a 
PeKOMeH,lJ.yeMaD (paCqeTHaD) 03H 

(c ~eJIOqHOCTblO 40 .Me KOH Ha f,lJ. ) pOBKa ~eJIo'qHbIX QHJJHH,lJ.POBbIX MaCeJI 
cefibl / e Q aaQHCHMOCTH OT co 

I' , e a. A. c. tt (,lJ.JlD OCHOBHblX THUOB 6 ,lJ.epJKaHHH B TOUJlHE 
MaJlOO 0POTHbIX ,lJ.BHraTeJleii) 

I 'uo3npoBKa MaCJIa ~PH CO.lleplKaHHH cepbl 

MapKa ilBHraTeJIlI B TonJIHBe, % 
/ 

.!to 1,0 % 1,5% OT 2,0 
iW 2,6% 

«BYPMeikTep H BaHH» 
5OVTBFlilO 
62VT2IBFl~ 
7I4VTBFli60 
7tWT2BFlOO 
84VT2BF1180 

«3YJIb~ep» RD76 
«3YJIb~ep» RD90 
iMAH KZI57/80C 

_ MAH KZI70/1120C 
1«$HaT» C7I5OS 

«C110PIK» HoTl 0 75f,I60 

0,50 
0,45 
0,50 
0,45 
0,40 
0,55 
0,50 
0,610 
10,60 
10,70 
0,50 

0,65 
0,55 
0,65 
0,56 
0,510 
0,65 
0,60 
0,65 
0,70 
0,75 
0,610 

0,70 
0,65 
0,710 
0,65 
0,60 
0,75 
0,70 
Q,76 
10,80 
0,85 
0,70 

Ha B pe3YJlbTaTe 06pa30BaHHSI cYJIb<l>aTa x 01 
COe)lHHeHHH C XPOMOBblM nOKpbITHe p Ma npH B3aHtMOLI.eHICTBHH cepHucTbIX 
OopasoBaHHH. M, KOTopble nepeXOLI.51T 3aTe~ B JIaKOnO)lOOHbIE 

He;u:ocTaToK meJIOtIHOCTH MaCJla MO)K 0 
'leHHeJM ero JI.03HPOBIKH, OJI.JtaKO nOJIb60Ba~T bl1'b lJaCTH'lHO KOMneHCHpOBaH YBeJIH-
TOPO)K'HO, TaK KaK 3TO MO)KeT IT HaJecTH biCH TaKHM onOC060M CJIeJI.yeT O'leHb oc
LI.OHblIIIKe nopwHH, B JlOpIllReBbI/ II MaCJI~ tIpeaMepHoMY Harapooopa30BaHHIO Ha 
BOlJHblX H BblXJIOIFHbIX oKHax, K n HIfO aH1l palCInpeJI.eJlHTeJlbHbIX RaHaBKax, B llIpOp,y
HaKOnJIeHHIO MaCJIHHbIX OCa)lKOB HP Ha p 10 nopwHeBblx KOJIe~, K yrHocy MaCJIa H 
BoaropaHHIO HX. rapa B BblXJlOTIHblX H nP?JI.YBOlJHbIX TpaKTax H 

He.n;ocTaTOK JI.03HPOBKH UHJlll'H..lI.POBoH 
npH'lHHOH HHTeHCHBHoro H3Hoca H aaLI.H CMa3KH lIJiH ee 1I30bITOK MO:lKeT CTaTb 
)IIc;-aH8iBJlllBaTb OllTHMaJIbHYIO nOJI.allJY Mat1a~ BTyJIOK, n03ToMY HeOOXO)I.HMO BCer)I.a 

IUeJlOlJHble MaCJIa oOeOne'lHBalOT 
UHJIHHLI.POB JI.BHraTeJIeH paooTalOmH npOTHBOH3HocHyIO H KaqeCTBeHHYIO ClMa3KY 
TaK H Ha MaJIOCepHHcT~IX [16' 55] ~ KaiK Ha BbIcoKocepHHcTbIX cOIpTax TOnJIHBa 
YBeJlHllJe'HHH H3Hoca unr np~ pat6oTeeJKO:~~ble TI~eJI.nOJIO)KeHHH H BblCKaabLBaHHH 06 
cepHlIiCTQM TOllJlHBe He IJOIll:11Bep)KJI.aIOTC: HH a~eJIeH !,fa meJlOlJHbIX ~acJlax H MaJIO
BbICOKaH CTOHIMOCTb BbICOiKOmeJlO"H eopHeH, HH npaKTHKOll OJI.HaKO OOJIee 
rreJiae ... bIX MaCeJl no cpaBlHeHH 

...... T HX npHMeHeHHe npH paOOTe 10 C MaJIOmeJIOIIJHblMH 
pa3HbIM. .. Ha MaJlOCepHHCTbIX TonJUIBax HeueJlecooo_ 

,UJI5I oOeclle'leHHH Ka'leCTBeHHOH UllJlHH • 
'leCKH KOHTPOJIHPOB3Tb COCTOHIHHe CllCTeMbl ~POBOH CMa~KH HeOOXO)I.HMO CHCTeMaTH
J1a Ka)KJI.hlM JIyopHKaTopOM H Ha Ka)KLI. 10 HJIHH.rr,POBOH CMa3KH H LI.03'HPOlBKY Mac
eT YJI.eJlHTb O'lHCTKe MaCJla, nOCTYlllalOulero T~'lKY 0 CMa3KH. Ocoooe BHHMa'HHe cJleJI.Y-
Topa MO)KeT npHlBeCTll K YMeHbweHHIO HJIH Jry pHKaTopbI 3arpH3HeHHe JlyopHKa-
OTJJ,eJIbHbIMll ero CeKU'HHMH OlJHCTKa nOJlHOMY npeKpameHHIO nOJI.a'lH MaCJla 

UHeii:. Cenapa~HSI meJlOlJRbI'X lI,HJIIfH.rr,IPO~~~:HJI.POBbIX MaCeJl npOH3BOJI.HTCH <l>HJlb1'pa
MH, He )I. on Y CKae'I'CSI-. MaCeJI, Ka'K H Bcex MaCeJI C npHca.rr,Ka-

HeHOpMaJIblHble H3HOCbI H 3aJJ,HpbI BT 
rpH3HeHHH H aaeJI.alHHH MaCJIOInOtZJ;alOmHX JJIOK Mory~ llPOHCXOLI.HTb BCJIeJI.CTBHe aa
CH Y JI.BHraTeJleii: C BepxHeii: MaCJlOno a • TYlI,epOB. TO HBJleHHe 'lame HaOJlIOLI.aeT
Ma( lJOnOJI.alOrn;HX IllTynepOIB paorro 0 )I. 'leH, ocooeHHO eCJlH HeB03BpaTHble -KJIallaHbI 
44 JI )KeHbI Ha 3HallJHTeJIbHOM paocTOHHHIL OT nOBepx-

IIOCTH BTY,JIiKM. n03TOMY npH B03HHKHOBeHHIH HeHQPMaJIbHbIX H3IHOCOB B ~HJIHH,npe B 
IIt'PBylO OlJepe,nb CJIe,nyeT npOBepH1'b COCTOSllHHe MaCJIOno,naIOIUHX IIITyuepoB H COOT
nCTCTBHe 3a30poB B PYlJbHX H 3aMKax [lOpmHeBbIx !KOJIen cneuH<l>HKa~HoHHbIM 
.,\ll.IlHbIM, 

KpoMe YKa3aH'HbIX npH'lHH, onoco6cTBYIOIUHX nOBb~~eHHoMy H3Hoey unr, 3Ha
'~HTeJIbHOe BJIHHHHe Ha Hero OKa3bI~aeT HalDpHlJKeHHOCTb palOOTbI ,nBHraTeJIH, pe)KflM 
CTapeHHH palOOlJHX BTYJIOK npH HX H3IrOTOIBJIeHWH, p~HM TIpHpaOO'l'KH IBTyJIOK BO 
npeMH OOKa'l'iKH, CTeFU,nOBbIX H XOJI.OBbIX llIpHeMo-o,naTOlJHbIX HICrIbI1'aHHH H:B Ha
IlaJIbHblH nepHOJI. 3KOnJIyaTanHH, KOHC1'PyKUIHH ~HJIHHJl.pOBOR ~TYJIKH, TenJlOBbIe 3a
!OpbI Me)K)I.Y OJIOKOM UItJIHHlnpa H BTYJIIKOH, OOOCOO oX.T\a)KllI.eHHH BTYJlOK, nopmHeR 
If CO'CTOHHHe OXJIa)K)I.aIOIUHX nOBepXHOCTeH, MeCTa TIQ)I.IBO)I.a CMa3IKH B UHJlHHJI.'P H 
I<OJIHllJeCTBO MaICJlonO)I.alOlI.J,IHX WTYUePO'B H T. )I.., KOTopble IllO.rtPOOHO palCCIMOTPeiHbI B 
ra60Te [515]; B Heii: TaK)Ke l)I.aHbI npaKTHrlIeCKHe peKOMeHi.1J.a~HH )I.JIH OHHJKeHHH H3-
lIoca unr. 

B CYJI.OBbIX )I.BHraTeJIHX, pa60TalOrn:HX Ha BbI1coKOICepHIJICTbIX copTax TOOJIHlBa, 
()cHOBHOR <l>OPMOll R3Hoca unr HBJISle11CSI KOPP03HOHHbIH H3HOC. Y CTaHOBJleHO, 'lTO 
I,OPP03IHOHHbIH H3HOIC CTalHOBHTCSI 3HallJHTeJIblHO 06J1bWHM, KOr)I.a TeMlllepaTypa ox
la)K)laIOIUeH BO)lbI Ha BblXO)le fl3 )I.BllraTeJIH HH)Ke 55°C 

TaKJKe YCTaIHOBJIeHO, 'lTO mooaS! nepeoopiKa UHJIHH)I.pa, H3iMeHeHHe Cop1'a CMas-
1m II TOllJIHBa ()I.8)Ke B npe.neJlax KalJOCTlBeHHoro cocTalBa) npHBO)I.HT K BoaHHKHO
lIeHHIO nepHO)I.a HeYCT8~:lOBHlBWerocSI H3Hoca, TpeoYIOIUero oOH3aTeJIbHOH npwpa
OOTKll B Te'leHHe 100-200 "t. K CO)KaJIeHHIO, IMHorlle lIHCTPYK~HH <l>HPM H CJIYI)KO 
LYJI.OBoro X03S1HCTBa napOXO)I.CTB B 9TOM cJIYlJae YCTaHalBJIHBaIOT JI.OBOJIMIO KOPOT
KHe nepllO)I.bI npHpalOOT'l<H I)I.BHraTeJIeH, nopffiJI.Ka 116-32 "t, lJTO HBJI5IeTCH He)I.OCTa
TOlIHbIM. 

JIyopHKaTopbI )I.OBOJlbHO pa3HOOOpa3IHbI no KOHCTpyrouHll, onocooy perYJIHpO-
lIaHHH )I.03HPOBKll MaCJIa H npHBetLI.eHI'iH HX B )I.eii:CTlBlle; OHH XopOWO OIIHcaHbI B HH
CTPYlKlI,HHX no 3>K:CnJIyaTa~HH )I.BHlraTeJleH, a TaK)Ke B CJle)I.YIOmHX HCTO'lHlIKax: JlytO
pHKaTopHble CHCTeMbI )I.BHraTeJIeH «$HaT» [9; 2], )I.BHraTeJIeH «BYPMeHlcTep H BaHR» 
[5; 16; 56], «3YJIbuep» [5; 35; 45], MAH [68]. . 

HecMoTpH Ha TO 'ITO JIyopHKaTopbI npllIMeHSlIO'I1CSI )I.aIBHO, TIO~IIIaCTOSImeMY HX 
IlCCJIe)I.OBaHHeM HalJaJlH 3aHHMaTbtCH cpaBHllTeJlbHO He)I.alBHO, TOJlbKO nOCJIe nOCTIpOH
KH MOllI,HbIX CY)I.OBbIX JI.BHlraTeJIeH C BblCOKHM Typ6oHaJI.\ll.YIBOM H npHMeHeHllH TSI)Ke
JlbIX cepHHCTbIX TonJlHB H nOCJIe)I.OBaBWHX 3a 3THM OOJIbWHX H3HOCOIB unr. KpOMe 
TOro, H3yqeHlle npo~eccOIB MaICJlOllO)I.alJll CTaJIO B03MO)KHbltM TOJIbKO nOCJle nOHBJle
IIHH 3JIeKTpH'leCKHX MeT~B H3MepeHHH He3J1eKTplll'leCKHX BeJIH'lHH C nOMomblO OC
I~HJlJIOrpa<l>HPOBaHHH. O.rr,HaKO H JI.O HatCTOSlmero BpeMeHH BOlDpOC MaCJlOlnO)I.a'lH H 
HCTe'le'HH5I B UHJIHHI}J.P )I.O KOHua He H3YllJeH, a HeiKOTOpble onbITHble )I.aHHble npOTHlBO
PelJRBbI. aTO 3aTpYiZI.HSleT .cOBeprueHCTBOIBaH1le ClllCTeM I.J,IHJlHH)I.POlBOii: CMa3KH, CBOHCTB 
MaCJla H calM oro npouecca CMa3KlI. Mffi)rne BblBO)lbI H pexoM€lHi.1J.aUHH npOBe.,lI.eHHblX 
1I0CJleJI.OBaHHll nOKa He BHe,ZJJpeHbI B )KH3Hb 

npe)I.CTaBJIHIOTCH 3aICJIY)KHBaIOmM1MH' BHHMaHHSI pe3YJlbTaTbI HCCJIe,nOBaHll51 npo
I~eoca MaCJIonO,lJ.alJH Hero HCTelJelHHH B ~HJIlIH)I.p, BbIlllOJIHeHHble B OLI.OOCKOM SbIC
lUeJM H'H)KeHepHOM MOPOKOM YlJHJJHme (OBI1MY) nOln PYKOBOIACTBOM A A MHPIO
tueHKO [35; 36; 44; 45], a TaK)Ke )I.pYrHe OTelJeCTBeHHble [6; 16; 54] H 3apyoe)KHble 
[30]) 'IICCJleLI.OBaHHH 

Ha OCHOBaHHH OTeqeCTBeHHblX H 3IlPY'6e)KHbIX HIOCJle)I.OIBaHHH BbIHBJleHbI cyme
CTBeHHble He)I.OCTaT!KH CHCTeJM UHJLHHiZI.POBOH CMa3KH, KOTOIpbIe, nOKa He y)I.aeTC5I 
YCTpaHHTb nYTeM H3MeHeHHH cymeCTBYJOmHX KOHCTPYKII.HH. 3TH He)I.OCTaTKH MaCJIO
IIO)I.alOmHX YCTPOHCTB KOMneHcHpYlO11CH COaJI.aHHeM 'HOBblX, )I.OpOrOCTOHmHX no Tex-
1I0JIOrHH H3rOTOBJIeHlfH H cocTaBY UHJI'HH)I.POlBbIX MaCeJl )I.JlH OHH)KeHHH H3HOCOB )I.e
TaJIeH unr. 

B cJIY'lae He06xoLI.HMOCTH CJle)lyeT 3aKynaTb aarpaHHlJHble MaCJIa Tex MapoK, 
KOTopble HMeIOT HaHMeHbwyIO ueHY, HanpllMep Y <l>HPMbI «illeJlJl», YCTaHOBHBweH 
lIaHOOJIbIIIYIO CKH)I.KY B ueHe (20%) )I.JlH COBeTCKHX CYJl.OB. 



F./la8a III 

PEfYJIHPOBAflHE CY.ll.OBJ:,ix )l.H3E.JIEA 

/'1' no 'U.IIJIliHl,lLpaM, ero paBJiOMepHOCTb II lllpa'BUJI1>HOCTb YICTaHOBKli KaiMepbl C)KaT!IUI; 
110 HH.nIIKaTopHbI1M ,lLIIarpaMMaM,. CHHTblM C nOMOlll.blO CJIaOOR npY)KIIHbl, npOH3BO-
:I!IT aHaJIII3 <paa ra30paCnpe,lLeJleHHH, KaqeCTBa BbWYCKa H npo.nYBKII; • 

Ino qa,COBOMY H. Y)J;eJIbHOMY ,pacxOi.ZI.Y :UHJlIIH;UlPOBOH ClMaaKH Ha KMK1lI.bIH IIHJlllJH.np 
II }l,IBIIraTeJIb onpe,lLeJIHIOT npaBIIJIl>HOiCTb ee JI.03HPOBfKl1 H paBHOMepHOCTb nO,lLaIlIH; 

.nPII Hey\lI.OBJIeTiB'0pIITeJlbHblX .peaYJlbTaTaX, OTlKJlOHeHIIH'X B napaMeTpax 'pa6oTbl 
IlJlHiraTeJUI OT peKOiMeHI,lH)lBaHHblX .nll.HlIbl'X BblHICHHIOT HX 'npMIIHbI II OOOC5IT COOT,B'eT
rTUYIOlll.ue H3MeHemU5I-B peryJrIIpoBIKY' )l)BIIraTeJIH. TaK nOICTYlnaIOT.no nOJIHOro YCT
jlil'lleHIIH HeHOpMaJIl>HOcT·eR 'Bpa,60Te ,lLIBHlraTeJlH. OKOHlqaTeJIb'HOe· IperYJIHpOBaHIIe 
/lllHraTeJIH 3aBIICHT: OT copTa npHIMeliHeMoro fOnJIIII!a, OTCYTCTBHH ,HiJl.elHTUqHOCTH B 
IlpohYBKe 'H 'HanOJIHeHIIH OT,lLeJIbHbIX IIIIJIIIHiAPOB; 'TeXHUlqeCKOrO cOCTOHHHRIIIIJl'II!H.n
po .. nopUIHeBbIxnpymro, TanJIIIB'HOHaITIlilapaTypbI, TypI6ornoo.nyxO,lLy.BOK, Ha;rlIeTaTeJIb'HO~ 
ro Ii BbWYCKHoro TpaKTOB, o XJIa.n'IITeJIeR; paaJIHQIIH rlI.npaBJIUqeCKIIX xapaKTepHCTIIK 
HJI1JIIIBHOH a!I}:nap a ryPbI, fH:ll.pOMeTeOpOJIQ'mIllIeCKIIX Y,OJIO'BII H, COOTIBeTC'I'BIIH JI.'B.IIraTe.rIH 
l<opnYCHO-'BH'HTOBOMY.KOMTIJIeKCY 'H ero TeXHIItH~dKOro COCT05.lHIIH II T. ,lL. TOJIbKO TIplI 
I<oM1nJIero<;:HoM alHaJIH3e Beex 3TIIX <t>aWI'OpOB M~)KHO .rrpIIHHTb !llpaBIIJIbHOe pemeHHe 
() Tex IIJlII IIHblX .neHcTBHHX no perY-!IlIpoB,aHHIO j/l,BIIraTeJIH. 

- IGor JIaiCHO I1T:3 ,lI.'1I3eJIeH 'Hepa:BHoMepHolcTb we.nYlOmIIX napalMeTpoB OT .. cpein.'HliX 
Illa'leHIIH ,lLJIH B·cek UHJIHH,lLPOB ,lLIBIIraTeJUI IIpII iHOMIIHaJIHHoi'i MOlll.HOCTII He .nOJI.iKHa 
IlpeBhlIllaTb: no BeJIH'IHHe <;:pe,lLHe['o IEHJI.IIkaropHo'ro .naIBJIeHHH Pi, 'a cJIe.!l.o'ilaTeJIbHO 
II Mdlll.!HO·CTH Nil .±i2;5%;,no BemirqHHe M,aiKICHMaJIbHOro .!l.~raJIeHIIH cropa'HuH pz ±5%'; 
110 .naBJIeHIIIO j{OHl.I.a C)KaTH5I Pc ±13%; -no Cpe,lLHeMY ,lLaJBJIeJIHIO no rapeMeHH' pi+ 
,±3,5\?/o; no TeMlHeparype OT.pa,6oTaBrnHx ra30B to•rl±I6%. -

§, 9. npoBepKa II perYJIHpOBaHHe ,lI.aBJleHHSl H CTeDeHH C)KaTHSl, 

BblCOTbl H' OO'beMa KaMepbl C)KaTHSl 

HOpMaJIhHaH,- ;9KOHOMlrQHaH, ,lI.QJIrOBe'tJHaH H Ha,lleLKHaH pa'ooTa 

JlBHraTeJIH, nOJIHOeCropaHHe.. TOnJIHBa H nOJIYlIeHHe HOMHHaJIbHOH 

MOIIl1.HOCTH, ObICTPbIH ,H JIerKIirii sanYCK .ll'BHraTeJIH. B()3MO)KHbI TOJIbKO 

lIpH' aa,lJ.aHHbIX 3aBo.zioM-)I.H3eJIeCTpOHTeJIeM OnTHMaJIbHbIX 3HalleHHHX 

Jl,aBJIeHHH C?KaTHSI Pc H CTeTIeHH C)KaTHHe. . 

UPH npOBepKe 11 per~JIHpOBaIDm -paoOTbI )1.BlIraTeJIH BHallaJIe npo

BepHerCH ,lI.aBJIeHHeC)KaTH~ Pc. KOTopoe OY)1.eT xapaKTepH30naTb npa

BIHJlbHOCTb YCTaHOBKlI 06'beMa KaMepbI C:>KaTHH U npon.ecca CMeceoo

pa30BaHHH, COc'ToffiI'He KOMnp,ec.caOHHblx Ko.rren., npoAYBOllHbIX H BbI
XJlOI1lHbIX OKOH HJI,H KJIatnaHOB, rrpaBHJIbHOCTbq,a3' ra30paCnpeneJIe

IIHH"--'- Bce 3To06ecnell~T CBoenpeMeHHOCTb t}lU31IKO-XHMHlIeCKlIX npo

u.eCCOB rrO,lI.rOTOBKH TOnJill'Ba K ,caMOBOCnJIaMeHelmlO, HeOOxO,ll.HMOe 

Jl,aBJ},eHHeC)KaTHH ,H . TeMnepaTYPY TOnJIIHBOB03,lI.YlliHOH CMeCH ,lI.JIH ee 

caMOBOCrrJIaMeHeHHH. 

CTeneHb C)KaTHH 8 TIOKa<3bIBaeT, BO 'CKOJIbKO pa3 YMeHbmaeTCH 

OO'beM B03,lI.yxa npH CMaTHIH, H Orrpe)1.e.JIHeTCH no <Po,p,MYJIe 

Va ., Vs+Vc 'Vs' +1 
8,= Vc = - Vc = Vc ' 

J',lI.e Va - nOJIHbIH 06'beM II.HJIHH)1.pa, CM3; 

VC - OO'beM 'KaMepbI C)KaTHH, CM3; 

~s - OO'beM,OnHCbIBaeMbIH ifiOpmHeM 3a O,llHH XO)1. 01' B. M., ·T. )1.0 

" H. M. T. )1.JIHlIeTblpeXTaKTHbIX ,lI.BHraTeJIeH I1 OT B. M. T. )1.0 

. HallaJIa BblTI'YCKa )1.JIH )1.BYXTaKTHbIX )1.BHTaTeJIeH; eM3. 
KaK BH.rLHO lI3 <POp MYJIbI, CTeneHb' CLKaTHH e, a CJIe)1.0BaTeJIbHO H 

naBJIeHlHe qKaTHH Pc, B 3HallHTeJIbHOH CTeneHH 3a'BHCHTOT OO'beMa 
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KaMepbI CMaTJUI, KOTOPbIM 06bllIHO OHH H perYJIHpYIOTCH. BCHKOe H~ 
MeHeHHe OrrTHMaJIbHOrO 06'beMa KaMepbI CMaTHH rrpHBO,l(HT K H3MeHt: 

HHIO e, ,l(aBJIeHHH Pc J P z H TeMrrepaTypbl BbIXJIOnHbIX ra30B BCero rrpo 

u;ecca CrOpaHHH. TIPH MaJIOH KaMepe CMaTHH YBeJIHtIHBa~TCH e, Pc 
Pz!I to.r , rrOBbIlliaeTCH MeCTKOCTb pa60TbI ,l(B1UaTeJIH; rrpH: YBeJIHtIeH 
HOM KaMepe CMaTHH YKa3aHHble rrapaMeTpbI YMeHbllIaIOTCH. 

.llaBJIeHHe CMaTHH B U;HJIHH,l(pe orrpe,neJIHIOT no ,l(HarpaMMaM-rpe 

6eHKaM, HJIH ,l(MarpaMJ!,1aM CMaTHH, CHHTbIM npH BbIKJIIOtIeHHbIX TOn 

JIHBHbIX Hacocax, HJIH no CMell1.eHHbIM MH,l(HKaTOpHbIM )1;HarpaMMa~ 
(CM. rJI. V). . 

BeJIHlIHHbI e IH Pc B 3HatIMTeJIbHOH CTerreHH 3aBHCHT OT TeXHMtIe, 

CKoro COCTOHHHH UTIr, Ha)1;,l(YBOIIHO-np0,l(YBOtIHOrO arperaTa. nl>~ 
3IHatIHTeJIbHOM H3Hoce U;HJIHH)1;POROH BTYJIKH H KOMrrpeCCHOHHblX KO 

JIeu; Pc H e YMeHbmaIOTCH: npH rrOJIOMKe, nOBpeM,l(eHHH, 3arpH3HeHKJII 

H 3aropaHHH KOJIeu;, KOr,l(a OHM TepHIOT rrO,l(B'IDKHOCTb B Kerrax (PYtIf>, 

HX),- Bce 3TO Bbl3bIBaeT rrporrYCKH: ra30B; rrpH 3aKOKCOBaHHH rrpo,l(Y: 

BOtIHbIX OKOH, rrpH n03,l(HeM 3aKpbITHH BbIXJIOrrHblX KJIarraHOB HJIH OKOil 
H HaKOrrJIeHHH B HHX KOKca, npH nponYCKe KJIarraHOB H T. ,l(.. . 

.llaBJIeHHe CMaTHH Pc 11 8 MOMeT CHH3HTbCH BO Bcex U;HJIlliH.n:paJi 

lI3-3a He~cnpaBHOCTeH pa60Tbl B03,l(YXO,l(YBKH, 3acopeHIHH BXO,l(Hbl~ 
OTBepCTHH B03JJ.YllIHoro cpHJIbTpa"> B03JJ.YXO,l(YBKH, B03,l(ymHoro KOJIJIeK

Topa, nOBbIllIeHHOH TeMrrepaTypbI HapY)KHOro B03)1;yxa, KOTopbIe npM
BO,l(HT K YMeHbllIeHIfIO ,l(aBJIeHHH BrrYCKa (IIIP0,l(YBKH). 

TIporrYCK ra3a lIepe3 rropmHeBble KOJIblII;a Ha pa60TaIOrn:eM )1;BHra

TeJIe MOMHO orrpe,l(eJIHTb 'lIepe3 KpaH npO,l(YBaHHH KOJIJIeKTOpa rrpo
,l(YBOlIIHoro B03,l(yxa, a TaKMe rro rrepHO',LI.HlIeCKoH HepaBHOMepHOCTH 

HH,l(MKaTOpHbIX ,l(MarpaMM, ,lI.aBJIeHHH C)KaTHH Pc, rrOBblmeHlHH ,l(aBJIe

HHH rrpO,l(YBOtIHOro B03)1;yxa Pnp H BoapaCTaHHH to•r . HH,lI.HKaTOpHbIe 

,l(MarpaMMbl (HopMaJIbHaH H CMell1.eHHaH) B 3TOM CJIYtIae HMeIOT BOJI

HHCTblH HJIV cTyrreHlIaTbIH BHJJ.. Q.QHaKO He06xO,l(HMO rrOMHHTb, lITO' 

rrO,l(06HOe HCKaMeHMe B03MOMHO rrpH 3HatIIHTeJIbHbIX KOJIe6aHHHX HH .. 1 
)J.'HKaTopHoro llIHypa,' KOr,l(a OH 60JIbmOH ,l(JIHHbI HJIH rrpHCOe,l(HHHeTCH; 
K MeTaJIJIH'lIeCKOH CTpYHe, KOTopaH BH,6pHpyeT. 1 

Ha Hepa60TaIOll1.eM ,lI.BH1raTeJIe nponYCK rropmHeBblX KOJIe.u: MO}KH~ 
onpe,l(eJIHTb C nOMOll1.bIO C)KaTOro B03,l(yxa CJIe,l(YIOll1.MM 06pa30M. Ba~' 
JIOrrOBopOTHblM YCTPOHCTBOM nopllIeHb npOBepHeMoro U;HJIHHJJ.pa YCTa oi , 

HaBJIHBuaIOT B B. M. T. H tIepe3 nYCKOBOH KJIarraH B U;HJIHH,l(P rrO,l(aIOT· 

CMaTblH B03nyx ,l(aBJIeHIHeM He 60JIee 1-2 K2C/CM2• no xapaKTepy my

Ma B03nyxa, rrpOXO)1;Hll1.ero B KapTep MeM,l(y nopllIHeM H BTYJIKOH, 
CY,l(HT 0 pa3Mepe IHerrJIOTHOCTH KOJIe.u:. 

tTIJIOTHOCTb KJIaiTIaHa rrpoBepHeTcH l{JIH CMS TbIM B03,l(YXOM, HJIH 

rrYTeM HaHeceHHH panHaJIbHhIX MeJIOBbIX (HJIM MHrKMM KapaH,l(amOM) 

tIepTOlIeK Ha pa60tIeH rrOBepXHOCTH KJIanaHa HJIH 'rHe3,l(a. KJIarraH 

onYCKaIOT B fHe3no M nOBOpatIHBaIOT Ha 1/3 060pOTa. TIPH xopomeH 

nJIOTHOCTH HaHeceHHbIe tIepTOtIKIH 6ynY'r paBlHoMepHo paCTepTbI. 

TIPH HOpMaJIbHOM TeXHHtIeCKOM COCTOHHHH UTIr B03,l(YXO,lJ.YBOK H 
rrpH crroKoHHoH noro,lJ.e YMeHbllIeHHe HJIH YBeJIHtIeHHe Pc H e MOMeT 

npOH30HTH rro rrpHtIHHe H3MeHeHIIIH 06'beMa KaMepbl. CMaTHH rrOCJIe 

peMoHTa, a TaKMe H3-3a tIpe3MepHOH BblpaoOTKH IrrO,l(llIHnHHKOB 80 
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npeMH 3KCrrJIyaTaU;HH. B 3TOM CJI'YtIae He06xo,l(MMO rrpOH3Becrn KOHT

pOJIbHOe onpe,l(eJIeHHe 06'beMa HJIH BblCOTbI KaMepbI CMaTHH, CTerreHIH 

C)KaTHH H npHBeCTH HX B COOTBeTCTBHe C peKOMeH,lJ.a.u:HHMH no 3KC

IlJIyaTaU;HlJi ,l(BHraTe.nH HJIH TeXHlftIeCKIHX YCJIOBHH. ECJIH OHM OTCYTCT

nyIOT, TO MOMHO BOCrrOJIb30BaTbCH ,lJ.aHHbIMH Ta6JI. 14. 
He peKoMeHnyeTcH YBeJIHtIH

BaTb CTeneHb CMaTMH e BbIllie TaoJllIua 14 

15-18, TaK KaK npH 3TOM PeJWMeH,II.OBaHHble SHaqeHHD Pc H e 
rHJIbHO B03pacTaeT ,l(aBJIeHHe ,ll.JlD paSJlHqHblX THnOB ,ll.BHraTeJleii 

pz B .u:HJIHHnpe,,, KOTopoe orpa

HHtIHBaeT VPOtIHOCTHble xapaKTe

PHCTHKH ,l(BHraTeJIH; YMeHbllIaTb 
B HHMe 1~ TaK KaK npH 3TOM 

lie oOec.netIHBaeTCH nYCK nBHra
reJIH B XOJIO,lJ.HOM COCTOHHHH H 

3HatIHTeJIbHO YMeHbllIaeTcH ero 

K. n.n. 
BhICOTOH KaMepbl CMaTHH U;H-

1HH,l(pa Ha3bIBaeTCH paccToHHHe 

MaJIOOOOpOTHble 
BblCOKoo60poT

Hble . . . 
JJ.BlIll'aTeJIIi C Ha,n

.D.YIBOM 

30-38' 
\ 

35-46 

113-14 

1(5 ....... 18 

11-13 

OT BepxHeH KpOMKH rropllIH5l: npH ero nOJIOMeHHH B B. M. T. ,l(0 II.HJIHH,l(

POBOH KpbllllKH. BblcoTa KaMepbI CMaTHH nOJIMHa 3a,l(aBaTbCH B TeXHH-

4eCKOH ,l(OKYMeHTaU;HH KaJK,l(OrO CY,lJ.Ha, OHa 6Y,l(eT onpe,l(eJIHTb npH 

npOBepKe rrpaBHJIbHOCTh YCTalHOBKH 06'beMa KaMepbI CMaTHH. He06xo

JI.HMO, K COJKaJIeHHIO, 3aMeTHTb, tITO Ha 60JIhlllHHCTBe COBpeMeHHbIX 

J1.BHraTeJIeH BblCOTa KaMepbI CMaTHH III'" CTerreHb CJKaTHH He rrpHBOJI,HT

CH B CY,l(OBOH TeXHHtIeCKOH ,l(OKYMeHTaU;HH. 
BbICOTa KaMepbI CJKaTMH H3MepHeTCH npH nOMOll1.H CBHHU;OBbIX 

DblJKHMOK rrOCJIe OKOHlIaTeJIbHOH YCTaHOBKH U;HJIHH,l(POBbIX KpblIIIeK. 

CBHH.u:OBaH BbIJKHMKa BBO,l(HTCH tIepe3 O'flBepCTHe KaKOrO-JIIH60 KJIarra

Ha HJIH <POPCYHKH B U;HJIHH,l(P H YCTaHaBJIHBaeTCH Ha JI,OHblllIKe nopllI

HH, 06bItIHO Bcerna B O,l(HOM H TOM JKe MeCTe. Ee pa3MepbI Hec"itOJIbKO 

60JIbme rrpe,l(nOJIaraeMOH BbICOTbI KaMepbI CMaTHH. TIpoBopalIHBaIOT 

JI.BHraTeJIb BaJIOrrOBOpOTHbIM YCTPOHCTBOM, lIT06bI nopllIeHb npOIIIeJI 

B. M. T. TIoCJIe 3Toro BbIHHMaIOT BbIJKHMKy, rrpOHI3BO,l(HT 1II3MepeHHe ee 

TOJIIll1.HHbI B MeCTe BMHTHHbI MHKpOMeTpOM C TOtIHOCTbIO ,l(0 0,01 MM H 

cpaBHHBaIOT C peKoMeH,1J.OBaHHbIM 3HalIeHHeM. TIPH HeCOOTBeTCTBHH 

BbICOThI KaMepbI CJKaTHH peKOMeH,l(OBaHHbIM 3HatIeHHHM HeoDxo,l(HMO 

npOH3BeCTH ee perYJIHpoBKy. 
OplHrHHaJIhHOe rrpHcrroc06JIeHHe ,1J.JIH 3aMepa BbICOTbI KaMepbI 

CJKaTHH B .u:HJIHHnpax nBHraTeJIeH 6NVD48, KOTopoe (c He60JIbIIIHMH 

I:I3MeHeHHHMH) MOJKHO rrpHMemlTb H Ha ,1J.BHraTeJIHX JI,P'YrHX THnOB, 

rrpenJIOJKHJIH paU;HOHaJIH3aTOpbI MYPMaHcKoH cY,l(OBepcpIH N!! 2 H . .uy

JIHH H B. BeJIHeB. TIpHcrroc06JIeHHe (pHC. 22) COCTOHT H3 Kopnyca 5, 
cTorropHoro (ynopHoro) KOJIbu;a 4, IIITOKa 3, YCOB 2 H CBHHU;OBbIX 

BbIJKHMOK 1. 3aMepbI BbICOTbI KaMepbI CJKaTHH npOH3BO)1;HTC5I B CJIe

'WIOll1.eM rrOpH,l(Ke' rropllIeHb npOBepHe1\10rO U.HJIHH,l(pa BaJIOnOBOpOT

IIbIM YCTPOHCTBOM orrYCKaIOT npIH6JIH3HTeJIbHO B H. M. T.; Kopnyc rrpH

cnOC06JIeHHH tIepe3 CPOPCYHOtIHOe OTBepCTHe (eCJIH OHO pacrrOJIOJKeHO 

nOCpe,l(HHe U.HJIHH,l(POBOH KpbIIIIKH) orrYCKaIOT B U;HJIHHnp no yrropa 4; 
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BO BHYTpeHHee OTBepCTHe npllcnoco6JleHll51 BCTaBJl5leTC51 lIITOK 3 KO' 

TOphIH pa3BOJIJIT YCbI 2, II BbDKHMKH 1 YCT~iHaBJUIBaIOTC51 B pa6o'tJet: 

rrOJIO)KeHlle; 3aTeM npoBopa'tJIHBalOT KOJIeH'tJaTbIH BaJI 13aJIOrrOBopoT' 

HbIM YCTPOf!CTBUM TaK, 'tJTo6bI nopIIIeHb rrpOBep51eMOrO ll.HJIllH.npa npo 

IlleJI B. M. T H B03BpaTHJICH CHOBa npII6JUI3IITeJIbHO B H M. T, BbIHH· 

MaeTCH lIITOK II3 BHYTpeHHero oTBepCTII51 npHcnoco6JIeHII51; BbIHHMaeT 

C51 Koprryc rrpMcrroco6JIeHII51 II3 $om 

CYHO'tJHOfo_oTBepCTII51; rrpoII3Bo.nIIT~ 
3aMep TOJIII.I.HH CBHHll.OBbIX Bbr)KHMO~ 
KOTopble 6y.nYT COOTBeTCTBOBaTb BbI: 

COTe KaMepbI C)KaTH51. TIoBopa'tJHBaf 
BbI)KHMKII Ha 90°, MOJKHO rrpoH3Bo, 

.nHTb saMep BbICOTbI KaMepbI C)KaTH51 

B CJIe.nYIOII.I.eM ll.HJIJIH.npe. 
PeKoMeH.nyeTC51 YCTaHaBJIHBa1 

BbICOTY Ka'1epbI C)KaTHH rrOCJIe BCe 

BII.nOB peMoHTa .nBIIrare£lI51 aa 0, 1 ~ 
0,2 M.'U MeHbIlle Heo6xo.nHMoro 3H~ 
'tJeH II 51 , TaK KaK rrOCJIe rrpHpal6oT~ 

'rro.nIllIIrrHIIKOB rropmeHb orrycTHTC51 

BbICOT3 KaMepbI C)KaTIIH .nOCTHrHE 

CBoero rrpaBIIJIbHOrO 3HaqeHII51. 

06'heM KaMepbI C)KaTIIH orrpe.nem 

n 6 
lOT JIII60 paC'tJeTHhIM nYTeM, tl'l 

PHCIIOCO JIeHHe 
1I.JIH 3aMepa BblICOTbI Ka. BbIIIOJIH~Tb .nOBOJIbHO TPy.nHO, Ta 

MephI CJKaTH51 KaK <popMa KaMephI C)KaTH51 OqeH 
a - nepe~ BBOMM B IJ;H CJIO)KHa JIH60 3aJIHBa51 B KaMe" 
JIHH~P. 6 -< B pa60QeM no' 1" 

JIOiKeHHH CJKaTII51 MaCJIO, .nJI5I qerO rroprnell 

rrpOBepHeMOrO ll.H.1lIIH.npa YCTaHaBJI' 
BalOT TOlJ.HO B B, M, T" MaCJIO 3aJIllBalOT MepHOH rrocy.nOH lJ.epe 

OTBep~IIe KaKOrO-JI{i60 KJIaTIaHa IIJIH $OPCYHKH, rrpH 3TOM 3a~d 
Me)K.ny ll.HJIHH.nPOBOII BTYJIKOH H rropIllHeM, a TaK)Ke fHe3.na OCTaJI~ 
HbIX KJIanaHOB 3aMa3bIBalOT TeXHH'tJeCKHM Ba3eJIHHOM. 

PerYJIHpOBKa KaMepbI C)KaTH51 rrpOIISBo.nHTC51 H3MeHeHIIeM TOJIIIU 

HbI rrP?KJIa.nOK Me)K.ny KPbIIIIKOH ll.HJIHH.npa II ll.HJIHH.nPOM HJIII Me)KJI 
rr51TKOII rnaTYHa II rOJIOBHbIM no.nIllHrrHIIIKOM. B 'tJeTbIpeXTaKTHbIX .nB! 

raTeJIHX 3Ta perYJmpDBKa npOH3Bo.nHTC51 'tJaII.I.e Bcero II3MeHeHHej 

TOJIII.I.HHbI npOKJra.nOK rro.n n51TKOH rnaTYHa. 

PerYJIHpOBKa KaMephI C)KaTHH Y .nBYXTaKTHbIX .nBHraTeJIeH HSMe· 

HeHIIeM TOJIII.I.IIHbI rrpOKJIa.nOK rro.n rr51TKOH MffiKeT BbI3BaTb H3MeHeHH 

rasopaarrpe.neJIeHH5I, "T. e. rrpOll.eCCOB rrpo.n:YBKH IH BbmYCKa, qTO Bpel 

HO H He.norrYCTHMO. TI03TOMY, rrpe)K.n:e qeM rrpOH3BO.ZI.HTb peryJIHpOB 

KaMepbI CJKaTII5I II E, Heo6xo.nIIMO npOBepIITh $a3bI rasopacrrpe.neJI 
HM51, OHH He .n:OJI)KHbI OTJIII'tJaTbC5I -oT peKOMeH)l.OBaHHbIX 3HaqeHIIH (} 

JIee lJ.eM Ha + 1°, TIo 3TOH rrpII'tJIIHe Y .n:ByxTaKTHbIx JJ.BIIraTeJIeH per 

JI1IIpOBKa KaMephI C)KaTII5I II e rrpOII3Bo,ll.llTC5I 'tJallI.e Bcero II3MeHeHII 

TOJIII.I.IIHbJ npOKJIa.noK IMe)K.ny ll.IIJIIIH.nPOBOfi KPhIIllKOH II II.IIJIIIH.npO 
H T~JIbl(O npII II3Hoce rOJIOBHbIX, MOTbIJIeBbIX II paMoBbIx no.nIllHnH~ 
KOB KaMepa C)KaTH5I perYJIHpyeTC51 rrpOKJIa.nKaMH rro.n rr51TKOH maT) 
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1la TIPH perYJIHpOBKe JI,BHraTeJI51 He06xo.n:HMO .n:OCTIII'tJb TOro, 'tJTo6bI 

\ a'1epbI C)KaTII51 H e 6bIJIII .n:JI51 Bcex ll.IIJIIIH.nPOB o.nHHaKOBhIMII. 
4T06bI YSHaTb, HaCKOJIbKO Heo6xn.nIIMO lt3MeHlITb BbICOTY KaMe.pbI 

,IKaTII51 )I.JIH rro.n:perYJIIIpOBKH Pc, MO>KHO BOCnOJIbSOBaTbCH HH)KenpIH

lIc.neHHoH 3MnIIpIIlIeCKOH $OPMYJIe-H [37] 
o (VC1 - Vc2)k 
~ = F C.A{, 

J l.e Vel - $aKTII'tJeCKIIH 06'heM Ka¥epbI C)KaTH51, onpe.rr,eJIeHHbIH 3a· 
JIIIBOM II ~OOTBeTcTBylOII.I.IIH pa3BIIBaeMOMY ,naBJIeHIIIO Pel 

IIJIII HaH.neHHbIH no $opMYJIe 

.. v: - Vs 3. 
Cl-(s-l) CM , 

F - nJIOII.I.a.nb rrorrepe'tJHoro ce'tJeHII5I/ ,naHHoro ll.HJIIIIH,npa, CM2; 

k - nonpaBO'tJHbIH K03$cpIIll.IIeHT, KOTOPbIH 3aBIIcIIT OT o6II.I.ero 

TeXHII'tJeCKoro COCT05IHII51 ,nBIIraTeJI51: a) .n~H .nBIIraTeJIeH 

6es HaMYBa - HOBbIX II nOCJIe KaTIIITaJIbHOrO peMOHT2l 

k = 1, cpe.nHeII3HomeHHbIx k = 1 ,2, CIIJIbROII3HOIlleHHbIX 

k = 1,3; 6) ,nJIH ,nBIIraTeJIeH C Ha.n.nYBoM - HOBbIX H nOCJIe 

KanIITaJIbHOrO peMoHTa k = 0,6+0,8, cpe,nHeH3HoIlleHHblx 

k = 0,8+0,9, CHJIbHOII3HOIlleHHbIX k = 0,9-;-1,0. (MeHbIllHe 

BeJIIIqlIHbI k OTHOCHl'C51 K JJ.BIIraTeJI51M BblCOKoro Ha.n.uYBa 

H qeTbIpexTaKTHbIM, a 66JJbIllIIe - K ,ll.BIIraTeJI51VI HII3Koro 

Ha,ll..nYBa II )I.ByxTaKTHbIM); 
VC2 - 06'heM KaMepbI C)KaTH51, KOTOPbIH He06xo.nHMO YCTaHoBIITb 

.nJI51 .nOCTIH)KeHH51 Tpe6yeMoro .naBJIeHII5I C)KaTIIH Pc2 : 

V - V.clPCl CM3 C2---P;;- . 

§ 10. np{)BepKa H perYJlHpOBaHHe c1Ja3 ra30pacnpe.neJleHH5I 

OpraHbI ra30pacrrpe.neJIeHII51 06ecne'tJHBalOT cBoeBpeMeHHYIO no.na· 

\Iv CBeJKerO sap5I.na B03.nyxa B UHJIIIH,ll.PhI .nBllraT.eJIH .nJI51 B03MO)KHO

l TIl crOpaHH51 BrrpbICHYToro TOnJIIIBa, a TaK)Ke .nJI51 O'tJHCTKII ll.HJIllH.npa 

r)T oTpa6oTaBIllIIX ra30B. B 'tJeTbIpeXTaKTHbIX .nBIIraTeJIHX opraHaMII 

I 330pacrrpe)J,eJIeH11H 51BJIH)OTCH BnYCKHble, BbIIIYCKHbIe 11 rrYCKOBBIe KJIa

IlaHbI, B .nBYXTaKTHbIX - BbIIIYCKHble (BhIXJIOnHble) II npO)J,YBO'tJHbre 

oKHa IIIJIH BblIIYCKHble KJIanaHbI II npo.nYBO'tJHble OKHa, a TaK)Ke nYCKO· 

Ilble KJIarraHbI. ... 
MOMeHTbI OTKpbITIIH II 3aKpbITIIH opraHOB ra30pacrrpe)J,eJIeHIIH, BbI

pa)KeHHble B rpa.nycax yrJIa rrOB-opOTa KOJIeH'tJaToro BaJIa (0 rr. K. B.), 

IIa3bIBalOT cpa3aMH rasopacrrpe.neJIeHH51. <pa3bI ra30pacrrpe)J,eJIeHHH 

IIPHBO.n51 TC51 B Ta6JIH'tJHOH cpopMe (Ta6JI 15 11 16) HJIH, )l.JI51 HarJI5I.n
II0ro npe.nCTaBJIeHIIH 0 rrOCJIe.nOBaTeJIbHOCTII II rrpo.nOJI)KHTeJIbHOCTH 

l!)a3, H306pa)KaIOTCH rpacplIIqeCKH B BIIJl,e KpyroBoH .nHarpaMMbJ 

(PIlC 23 II 24) - ,lHarpaMMbI rasopacrrpe,ne.l1eHH51. ECJIH Ha TaKoH 

01 arpa\IlVfe YKasbIBalOTcH TaIOKe MOMeHTbI rro,na'tJH TOrrJIHBa H ll.II-
iI' 
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JIIfH)J.pOBoro MaCJIa B ll.HJII:IH)J.P, TO OHa Ha3blBaeTC5I ,lJ;I:IarpaMMOM pac· 
npe)J.eJIeHI:I5I. OTClIeT y,rJIa OTKJIOHeHIf51 MOTbIJI5I Ha KpyrDBoH ,lJ;Ha

rpaMMe rrpOII:I3BO,lJ;I:ITC5I DT 6JIH:JKaMllieH MepTBOM TOlIKH. 

OTITHMaJIbHbIe <pa3bl ra30pacnpe)J.eJIeHI:I5I (pacnpe)J.eJIeHH5I) yCTa

HaBJII:IBaIOTC5I 3KcnepHMeHTaJIbHbIM nYTeM Ha CTeH,lJ;e ,lJ;JI5I Ka:JK,lJ;OrC 

,lJ;BHraTeJI5I B 3aBHCHMOCTH OT ero KOHCTPYKll.lfH, MOIII.HOCTIf, 6bICTPO

XO,lJ;HOCTH, TaKTHOCTH, THrra Ha,lJ,,lJ,YBa, KOHCTPYKll.HIf BIIIYCKHOM H BbI-

Puc. 23. JJ:Harpa'\1Ma pacrrpe..,nt>
JIeHIIH ,UIByxTaKl1Horo ,UBHraTeJISI 
«EYPMeHC1'ep II BaHH» TlIrra 

874V1i2BF160 (TerrJIOxo,U 
«OMCK»): 

'1 H 4- - HaqaJIO OTKPblTHlI H KOHeq 
saKpblTHlI BblnYCKHoro KJIanaHa: 2 
H 8 - HaqaJIO OTKPblTHlI H KOHel( 
saKpblTHll npo,nYBOqHbiX OKOH' 5-
HaqaJIO no,naqH TOnJIHBa. THBJl H 
HaqaJIO nycKa; 6 - KOHel( no,naqH 

TOnJIHBa: 7 - KOHel( nycKa 

PHC. 24. JJ:narpaMMa ra30pac· 
np~eJIeHHH qeThlpeXTaKTHOrO 
,UBHraTeJISI «JIaHr» 8LD315RP 

(cy,Ua THrra «Ta p'f'y» ) 

rrYCKHOH CII:ICTeM, YCJIOBliH If pe:JKHMOB 3KCnJIyaTall.HH If T. lI.. rto)J.,lJ,ep

:JKaHHe OrrTHMaJIbHbIX <pa3 ra30paCIlpelI.eJIeHH5I B npDqecce 3KCrrJIya

TaUHI:I cnoc06cTByeT HOpMaJIbHoMY rrpoueccy crOpaHH5I, lI.OCTI:I:JKeHHIO 

I:IoMI:IHaJIbHOM MOIUHOCTI:I I:I 3KOHOMI:IlIHOCTI:I. 3TO ocymeCTBJI5IeTC5I 

CBoeBpeMeHHOH rrpOBepKOH If YCTaHOBKOH OrrTI:IMaJIbHbIX <pa3 ra3D' 

pacrrpelI.eJIeHllSI, a TaK:JKe rrolI.,lJ,ep:JKaHI:IeM B HOpMaJIbHOM TeXHI:IlIe. 
CKOM COCT05IHlHH ero opraHOB. 

KpI:lTepI:leM rrpallI:lJIbHOCTI:I YCTaHoBKH If xopomero COCT05lHIf51 op
raHOB ra30paOrrpelI.eJIeHI:I5I SIBJI5IeTC5I BbIIIOJIHeHIfe HOMI:IHaJIbHOM MOIII.

HOCTH I:I peKOMeH,lJ,OBaHHOro YlI.eJIbHOrO pacxolI.a TOrrJIHBa, a TaK:JKe 

BI:I,lJ; HHlI.HKaTOPHbIX lI.I:IarpaMM (HopMaJIbHbIX ill ,lJ;I:IarpaMM BblTIycKa

npO,lJ,YBKH). TIPI:l npaBI:IJIbHbIX cpa3ax ra30paCnpelI.eJIeHI:I5I If HOpMaJIl>

HOM TeXHHlIeCKOM COCT05IHI:II:I ero opraHOB HOpMaJIbHaSI IfHlI.HKaT6p

Ha5I ,lJ,HarpaMMa I:IMeeT HaI:l60JIbIIIYIO nJIOIUa,lJ;b H rro BI:I)J.Y npH6JII:I

:JKaeTC5I K TeopemlIeCKoM. TIPI:l paHHeM I:IJIH n03lI.HeM OTKPbITIfH I:I 3a

KpbITI:IIf KJIarraHOB I:IJII:I OKOH rrJIOIII.a)J.b HOpMaJII;>HOH )J.IfarpaMMhl 
00 ~ 

YMeHbmaeTCSI, YMeHbIIIaeTCSI, CJIe)J.DBaTeJIbHD, If MDIII.HDCTb JJ,BIfraTeJISI, 

IHI)J. )J.IfarpaMMbI BbIIIYCKa-npD)J.YBKH HCKa:JKaeTC5I. 
Ha pHC. 25, a nOKa3aHO BJIIfSIHHe HOpMaJIbHOrO (TolIKa b), n03)J.

"ero (TolIKa b") H paHHero (TolIKa b/) OTKPbITH5I, a Ha plfC. 25, 6-
1I0pMaJIbHOrO (TDlIKa x) If paHHero (TolIKa r') 3aKpbITlfSI BbIIIYCKHoro 

I(JIanaHa 'lIeTblpexTaKTHoro ,lJ;BIfraTeJISI Ha HH)J.iI:lKaTopHYIO ,lJ;I:IarpaMMY: 

IIpH Bcex CJIYlIaSIX oTcTynJIeHI:ISI OT OnTI:IMaJIbHOrO yrJIa OTKpbITI:ISI If 

laKpbITIfSI BbIIIYCKHoro KJIanaHa I:IH,!l.IfKaTDpHaSI MDUJ.HOCTb YMeHb

maeTC5I. 
LI.JI5I YJIYlImeHI:ISI OlII:ICTKH I:I YBeJII:IlIeHH5I HanOJIHeHH5I UHJIHH)J.pa 

rne:JKIfM 3ap5I,lJ;OM Y lIeTblpexTaKTHblx ,lJ;BI:IraTeJleM BnycKHoM KJIanaH 

OTKpblBaeTC5I ,lJ;0 B. M. T. H aaKpbIBaeTCSI rrOCJIe H. M. T., BbIIIYCKHOM 

I{JIarraH OTKpbiBaeTC5I ,lJ;0 H. M. T. I:I 3aKpbIBae,[cSI rrOCJIe B. M. T. BJIaro

,'lap5I 3TOMY BbIIIYCK H HarrOJIHeHI:Ie 3aHI:IMalOT 60JIee 180°. TIep~KPbI
I He BnYCKHoro I:I BbIIIYCKHoro KJIarraHOB YJIYlIlliaeT OlIHCTKY I:I HarrOJI

lIeHHe UI:IJIIfH,lJ;pa CBe:JKI:IM 3ap5I,lJ,OM. BeJII:IlIHHa nepeKpbITI:I5I YBeJII:IlII:I

lIaeTC5I C YBeJII:IlIeHHeM lIaCTOTbI BpaIII.eHI:I5I ,lJ,BHraTeJISI. 

aJ 6) 
p 

v r---;-----------------T-~V 

PIIC. 25. BJIIIHHlIe MOMeHTa OTKipbITIIH (a) n 3axpblTHSI (6) BbliIIyoKlH?rO KJIarrraHa 
Ha HH,UnKa1'OpHYIO ,UHarpaM,MY 

B Ta6JI. 15 ill 16 )J.aHbI <pa3bI ra30paCrrpe,I!eJIeHI:I5I .lJ.ByxTaKTHblx I:I 

l(eTblpexTaKTHblx )J.BIf'raTeJIeM. <Da3bI rasopacrrpelI.eJIeHI:I5I 06bIlIHO yCTa

lIaBJIHBaIOTC5I lI.JI5I HOMHHaJIbHOrO pe:JKIfMa, C I:I3MeHeHI:IeM lIHCJIa 060'

POTOB ,lJ;BI:IraTeJI5I I:I3MeH5IIOTC5I I:I YCJIOBI:I5I ra3006MeHa. KpoMe Toro, Y 

JWHra1 eJIeH C ra30Typ6I:1HHbIM Ha,lJ;,lJ,YBOM OT HalIaJIa BbIIIycKa 3aBHC5IT 

lIapaMeTpbl ra3a rrepelI. Typ6lIHOM H ee MDIII.HOCTb. PaHHee OTKpblTHe 

BbmYCKHbIX opraHOB 06ecrrelIHBaeT 3HalII:ITeJIbHOe rrOBbIIII,eHHe MOIUHO

(,'fIH Typ6HIlbI, HO YMeHbIIIaeT MOIUHOCTb ,lJ,BHraTeJI51. TIPI:l n03,lJ,HeM OT

KpbITHI:I BbIrrycKHbIX opraHoB MOIUHOCTb Typ6HHbI YMeHbIIIaeTC5I, TaK:JKe 

YMeHbmaeTc5I If MOIII.HOCTb ,lJ,BI:IraTeJI5I, TaK KaK YMeHbIIIaeTC5I lIaCTO

ra BpaIUeHH5I Typ60B03,lJ;YXO,lJ,YBOK H lI.aBJIeHHe np0lI.YBolIHoro B03,lJ;yxa, 

yxy.nmaeTc5I npoll.ecc OlIHCTKH ll.llJIHH,lJ;pa OT oTpa60TaBIIIHx ra30B H 

lIanOJIHeHHe ero CBe:JKI:IM 3ap5I.noM B03.nyxa. 

ECJIIf <pa3bI rasopacnpe.neJIeHI:I5I .nByxTaKTHblx ,lJ;BHraTeneH nOlITH 

1I0CT05IHHbI, TO Y lIeTblpeXTaKTHbIX .nBHraTeJIeM I:I Y .nBYXTaKTHbIX C 

IIPHMOTOlIHO-KJIarraHHOM rrpo.nYBKOM (,lJ;BIHraTeJII:I «BYPMeMCTep H 

BaMH», «CTOPK») If X MO:JKHO H3MeH5ITb C03HaTeJIbHO B npou.ecce 3KC-
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l1JIyaTau.HH Ii l:ICl1bITaHHH -.HJIH MOJKeT npOH30HTII «npOH3BO.lbHOe» P~ 
perYJIHpO'Ba}lHe. 

- TIPHlJH:UbI pa3perYJIHpOBaHHH <pa3 ra30paCl1pe)I.eJIeHHH: H3MeHeU 

Sa30pOB B MeXaHIM3Me l1pHBO)la KJIanaHOB H3-3a HapYlIIeHHH perYJl 

POBKH HJIH H3HOCa )leTaJIeH:; 113MeHeHHe npQ(pHJIH KYJIalJKOBbIX lIIal 

BCJIe)lCTBHe HX H3Hoca; BbITHJKKa u.el1H npHBO)la paCl1pe)leJIHTeJIbHQ 

BaJIa; npOBOpalJHBaHHe HJIH Hel1paBl1JIbHaH c60pKa KYJIalJHbIX lIIal 

sa pacnpe)leJIHTeJIbHOM BaJIY; Hel1paBHJIbHaH YCTaHOBKa pacnpe)le~ 
TeJIbHOrO BaJIa; HenpaBIMJIbHOe 3au.elflJIeHHe meCTepeH l1PH c60pKe )I.IH 

raTeJIH; H3HOC lIIeCTepeH l1pHBO)la paCl1pe)leJIHTeJIbHOrO BaJIa; Hel1p 

BHJIbHaH YCTaHOBKa HJIH perYJIHpOBKa 3aCJIOHOK B BbIl1YCKHOM KO 
JIeKTOpe ()lBHraTeJIH «3YJIbu.ep» THrra RD); 3aKOKCOBaHHe OKOH HJ 

KJIarraHOB. Y )lBYXTaKTHbIX )lBHraTeJIeH C 6eCKJIarraHHbIM BbIl1YCK( 

<p a3bI ra30pa.crrpe)I.eJIeHHH MorYT HapYlIIaTbCH M3-3a H3MeHeHHH TO 

IIJ.HHbI rrpOKJIa)I.Kl,:I rrO)l l1HTKOH: lIIaTYHa, lJTO, BrrpOlJeM, ObIBaeT OlJe1 
pe)lKO. I 

TIpoBepKa, perYJIHpOBKa 1M YCTaHOBKa <pa3 ra30paCrrpe)leJIeHHH 
3KCl1JIyaTanmt, l1pH HClflbITaHHHX H rrOCJIe peMOHTa rrpOH3BO)lHTCSL. 

CJIe)lYlOlIII.eH 110CJIe)lOBaTeJIbHOCTH: y6eJK)lalOTCH B HOpMaJIbHOCTH Bp 

IT(eHHH KOJI,fHlJaTOrO BaJIa, rrpOKpYlJHBaH ero BPyqHYlO HJIH BaJIOrrOa 

PO:HbIM YCTPOHCTBOM; npOBepHlOT COOTBeTCTBHe MepTBbIX TOlJeK rropi 
HeH YKa3aTeJIHM MepTBbIX TOlJeK Ha MaXOBHKe, rrpOBepHlOT H YCTaHa; 

2 

PHe 26 On,peJI.eJIeHHe B 1M T nopUIH5J 
c nOMOlI(blO JIHHeHHOro HHJl:HKaTopa' 

1 - HH,n;HKaTop, 2 - IllTOK, 3 - HanpaB' 
JHlIO~aJr BTYJIKa. 4 - JJ:HJIHH,n;POBaH KPbIIll

Ka, Ii - nopIlleHb 

JIHBalOT Heo6xo)I.HMhIe 3a30pbI 

MexaHH3Me rrpHBO)la KJIanaHQ 

npOBepHlOT npaBHJIbHOCTb 110~ 

)KeHHH pacnpe)leJIHTeJIbHOrO ~ 

JIa OTHOCHTeJIbHO KOJIeHlJaT~ 
B~JI9; npOBepmOT H perYJIHpya 
<p a3bI ra30paCnpe)leJIeHHH. l 

BepXHlOlO MepTBYlO TOlJj 

nopllIHH MOJKHO onpe)leJIH~ 
pa3JIHlJHbIMH cnoc06aMH. .m 
BOJIbHO npOCTO 3TO C)leJIaTb , 

nOMOIII.blO JIHHeHHOro HH)lHKi 

Topa co llITOKOM (pHC. 26) H~ 
npocToH .nHHeHKH: nOPlII

1
' 

npoBepHeMoro U.HJIHH.II.pa nO)l 

)lHT K B. M. T.; lJepe3 <l>OPCYH 
Hoe HJIH HHoe OTBepCTHe B It. 
JIHH)lPOBOH KpbIlIIKe Ha .II. 

nopllIHH onYCKalOT llITOK 2, Jij 

TOpeU. KOToporo yCTaHaBJIHBa~ 

CH HOJKKa JIHHeHHOro HH)lHK' 

Topa; 3aTeM KOJIeHlJaTbIH: Ba 
He3HalJH]eJIbHO (rpa)lycoB Ha 10) BpaIT(alOT Ha l1epe)lHHH H 3anHH 

XO)l H Ha6JIlO)lalOT 3a nOKa3aHHeM HH)lHKaTopa. MOMeHT HaH60JIblII~ 
ro 3HalJeHHH nOKa3aHHH JIHHeHHOrO_HH)lHKaTOpa 6Y)leT COOTBeTCTB' 

BaTb B. M. T. nopllIHH )laHHoro nHJIliH)lpa. 3TOMY MOMeHTY Ha MaxJ 

BHKe )lBHraTeJIH )lOJIJKHO COOTBeTCTBOBaTb 0603HalJeHHe B. M. T. rrrl 
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l OOTBeTCTBYIOIIJ.eH: 

l\('PXHHX MepTBbIX 

llllJIHH)lpa. 

pa36HBKe. ECJIH Ha MaXOBHKe HeT 0603HaQeHHH 

TOlleK, TO )leJIalOT PHCKY C 0603HalJeHHeM HOMepa 

3a30pbI B MeXaHH3Me npHBO)la 

I cl30paCnpe)leJIeHHH YCTaHaBJIH

lIalOT~ C u.eJIblO B03MOJKHOrO pac

IllHpeHHH ero )leTaJIeH: BO BpeMH 

pa60ThI )lBHraTeJIH, lJT06bl He Hapy

IlIaTb MOMeHTOB ra30paCrrpe)leJIe

IIliH H repMeTHlJHOCTH KJIarraHOB, 

hOTopble BJIHHIOT Ha pa60lJHH npo

Ilecc )lBHraTeJIH, ero MOIII.HOCTb H 
)I(OHOMHlJHOCTb •. O)lHaKO nOBbIllIeH

IlbIe 3a30pbI cnoc06CTBYIOT YBeJIH

IICHHlO )lHHaMHllJeCKHX HarpY30K, 

liTO rrpHBO)lHT K 6blCTPOMY H3HO

l Y H TpeIII.HHaM B )leTaJIHX KJIarraH-

1I0ro MexaHH3Ma. B 3aBHCHMOCTH 

OT KOHCTPYKU.HH MexaHH3Ma npH' 
1l0)la ra30paCnpe)leJIeHHH YCTaHOB

I\a 3a30pOB H HX perYJIHpOBaHHe 

~lorYT npOH3BO)lHTbCH pa3JIH4HbIMH 

crroc06aMH. 

B 60JIblllHHCTBe KOHCTPYKnHH 
qeTbIpeXTaKTHblX .1l.BHraTeJIeH 3a

lOp npOBepHeTCH H perY.lIHpyeTcH'It 

"PH XOJIO)lHOM )lBHraTeJIe MeJK)lY 

!lHJIHH)lpH4eCKOH 4aCTblO KYJIa1J

!<DBOH lIIaH6bI H POJIHKOM TOJIKa

TeJIH HJIH (lJaIT(e Bcero Y BcrrOMO

raTeJIbHblX lJeTblpeXTaKTHblx )I.Bllra

reJIeH) MeJK)lY Y)lapHblM 60JITOM 

lIa KOHne KOPOMbICJIa H KOHnOM 

UlTOKa KJIartaHa - pHC. 27 (HJIH 

lIa)leTbIX Ha KOHU.bI IllTOKOB KJIana

HOB cnenl:IaJIbHbIX KOJInalJKOB, 

rrpe)lOXpaHHlOIUHX HX OT paCKJIe

l1bIBaHHH). PerYJIIfpOBKa npOH3BO

.lI:HTCH C rrOMOIIJ.blO Ha3BaHHoro 

Y)lapHOrO OOJITa, KOTOPbIH BBepTbl

BaeTCH HJIH BbIBepTbIBaeTCH. 3a30-

pbI npOBepHIOTCH III.ynOM. 3a30p 

MeJK)lY Y)lapHbiM 60JITOM H KOH

UOM IlITOKa KJIanaHa 3aMepHIOT 

l1pH HaXOJK)le.IUIH noplIIHH l1pOBe

pHeMoro II.MJIHH)lpa nOllTH B B. M. T., 

KOr)la BnYCKHOH: H BbmYCKHOH 

2 

H.-_-~-7 

---lP.((5)*-nr 10 

II 

PHe 27 PaorrpeJI.eJIlITeJJ.bHbIH Mexa· 
HH3M ,l(BHraTeJIH npH patonOJIQ)KeHHH 
paorrpeJI.eJIliTeJIbHorO Bana y OCHO
BaHliH pa60~Hx ~liJIliH,l(pOB (,l(BHTa-

TeJIH I8n, ,U50 H T ]I.): 
1 - cTofiKa. 2 - KOJIna'lOK co cl!>epH
'leCKoit rOJIOBKOfi, Ha,n;eTofi Ha IllTOK KJIa
naHa, 3 - Y.l\apHblfi OOJIT C SaKaJIeHHOfi 
ctPepH'leCKOfi rOJIOBKOfi, 4 - KJIanaHHblfi 
pbl'lar, 5 - OOJIT C BblnYKJIofi rOJIOBKOfi; 
6 - BCTaBKa, 7 - IllTaHra, 8 - 3aKa
JIeHHaj! BCTaBKa, 9 - TOJIKaTeJIb; 10-
P'OJIHK, J 1 - pacnpe,n;eJIHTeJIbHblfi BaJI 

KJIal1aHbI 3aKpbITbI. B 3TOM rrOJIOJKeHHH 3a30p MeJK)lY Y)lapHblM 60JI

TOM H KOHU.OM lIITOKa KJIal1aHa )lOJIJKeH 6blTb paBeH peKOMeH)lOBaH-
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HOMY 3HalJeHHIO. OObIlJHO 3a30p Y BblI1YCKHblX KJIanaHOB Ha 30-40 

60JIbIlle, lJeM Y BnycKHbIX, TaK KaK OHH OOJIbIlIe HarpeBaIOTcH 1I pa 

IllHpHIOTCH. ~ 

Y rJIaBHbIX ,ll,ByxTaKTHblx )I.BlIraTeJIeH C BbllnYCKHblMll KJIanaHaM 

(pliC. 28) 3a30p MeLK)l.Y KOPOMbICJIOM 2 H IllTOKOM {XBOCTOBIHKOM 

BbmycKHoro KJIanaHa 1 perYJI 

PyeTcH OOJITOM 3, KOTOpqIH Ta 

:IKe BBepT.bIBaeTCH HJIH BbIBepT 
BaeTCH (4:.- IllTaHra TOJIKa 

-lffi-~~::::::::::::::::t)/ J TeJIH) • 
Bo Bcex CJIYlJaHX 

KJIanaHHblX 3aaopoB 

npOH3BO,lJ.HTbCH npH HaXO:IK,l.( 

Hlill pOJIHKa TOJIKaTeJIH Ha IJ." 
JIlIH)J.plIlJeCKOH lJaCTH KYJIalJHO 
IlIa H ObI. 1 

n pOBepKa npaBHJIbHOCTH no~ 
PHC 28 BbJlllYCKHOH K.lIarraH C rrpHIBOJ(OM 

AB~raTeJI1l «BypMeiilCTep H BaRH» JIO:IKeHHH pacnpe,l.(eJIHTeJIbHOrO 
BaJIa OTHOCHTeJIbHO KOJIeHlJaTO-
ro BaJIa BbIITOJIHHeTCH paaJIHq· 

HbIMli cnocooaMH B 3aBHCHMOCTH OT KOHCTPYKIJ,HlI MexaHH3Ma npH
BO,l.(a ra30pacnpe)J.eJIeHllH. OHa BblI10JIHHeTCH HJIli no 3aBO)J.CKHM MeT

KaM Ha IlleCTepHSIX HJIH C nOMoru:blO KOHTPOJIbHbIX IlITHXMaCOB, no

CTaBJIHeMbIX BMeCTe C )J.BHraTeJIeM. 

lliHpoKo nplIMeHHIOTCH KOHTPOJIbHbIe IlITllXMaCbI )l.JIH npOBepKH ill 
peryJIHpOBKll nOJIO:IKeHHH pacnpe,lJ.eJIlITeJIbHOrO BaJIa Ha .ll.BllraTeJIHX 

«BYPMeHcTep 1I BaHH», KOTopble COBepIlIalOTCH B CJIe)l.YIOlll.eM nOpH,II.~ 
Ke: pacnpe)J.eJIllTeJIbHbIH BaJI YCTaHaBJIliBaeTCH Ha nepe)l.HllH XO,ll,; MO~ 
TbIJIb nepBoro IJ,llJIlIH,ll,pa no IlITHxMacy YCTaHaBJIHBaeTCH B B. M. T. 

(plie. 29, a), IllTlIXMac )l.JIH pacnpe)J.eJIlITeJIbHOrO BqJIa BbmycKHbl1(i 

KJIanaHOB YCTaHaBJIltBae'f'CH Ha KOPMOBOH My<pTe peBepclHBHoro Mexa~ 
H1I3Ma (pliC. 29, 6). YKa3aTeJIb llITlIXMaca )J.OJILKeH COBna)J.aTb C 3aJ 

BO)l.CKHMll MeTKaMH Ha My<pTe; eCJIli TaKoro COOTBeTCTBHH HeT, 3HalJH~ 
HMeeTCH CMeru:eHHe pacnpe)J.eJIHTeJIbHOrO BaJIa. 4 

npaBlIJIbHOCTb nOJIOLKeH1HI pacnpeJI,eJIllTeJIbHOrO BaJIa TaKLKe npo

BepHeTCH no yrJIY MeLKJI,Y OCblO CHMMeTplill K'YJIalJ.HOH IllaHObI BbITIYCK

Horo KJIanaHa C rop1l30HTaJIblO. ,ll,mI 3TOH IJ,eJIll Ha HOCOBOM TOpIJ,e 

pacnpe)J.eJIIHTeJIbHOrO BaJIa lIMee'f'CH 3aBO,lJ.CKaH pliCKa, COOTBeTCTBYIO

maH OCll CllMMeTpHll KYJIalJ.HOH IIIaHObI BbmYCKHoro KJIaTIaHa nepBoro 

IJ,HJIHHJI,pa. n pOBepKa ocyru:eCTBJIHeTCH CJIe,lJ.YIOlll.lIM oOpa30M. MOTbIJIb 

nepBoro nHJIlIH)J.pa no IIITHxMacy (pliC. 29, a) YCTaHaBJI:fIBaeTCH B 

B. M. T. npH nOMoru:H yrJIOMepa (HJIH TpaHcnopTHpa) H ypOBHH B 

nJIOCKOCTli TOpIJ,a pacnpeJI,eJIllTeJIbHOrO BaJIa onpe)J.eJIHeTCH yrOJI Ha

KJIOHa pncKli K roplH30HTaJIli. 3TOT yrQJI )l.OJILKeH paBHHTbcH peKoMeH

,lJ.oBaHHoMY, yKa3aHHoMY B HHcTpYKnlUf no perYJIHpOBKe ,lJ.BHraTeJIH. 
,nJIH )J.BIIraTeJIH «BypMeHcTep 1I BaHH» Tiina 874VT2BF160 BeJIH

lIHHa 3Toro yrJIa )J.OJILKHa paBHHTbcH 17°. 

ECJI!! 3aMepeHHbIH yrOJI He COOTBeTCT.ByeT peKOMeH,lI.OBaHHOMY, 3Ha

lIHT pacnpe)J.eJIHTeJIbHbIH BaJI BCJIe)J.CTBHe 1I3Hoca llJIH BbITHLKKH IJ,eTIll 
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II pIHBO,lJ.a CMeCTllJICH OTHOCHTeJIbHO CBOerO rrepBOHalJaJIbHOrO rrOJIOLKe

IIHH Ha SeJIlllJHHY, OTJIHlJHYIO ,lJ.0 peKOMeH,II.OBaHHOH. OObIlJHO BCJIe,II.CT

liMe H3Hoca HJIH BbITHLKKH IJ,enH. rrpHBO,lJ.a 3TOT yrOJI YMeHbliiaeTCH, lJTO 

IIPHBO,lJ.HT K 3ana3,II.bIBaHHIO OTKpbITHH H 3aKpbITHH BbmYCKHblX KJIana-

1I0B. ,UorrYCTHMoe OTKJIOHeHHe 3aMepHeMoro yrJIa ,nJIH )];BHraTeJIei'l 

oj 0) 

" 

III 

2 

8 

PRe 29 Y,cTaHOlBlKa lllTRXMacOB AJlSI rrpolBepKH H perYJIHpOBaHHSI q,a1 
['a30palCinpaneJIeHIIH 

a _ ,ZI.JHI onpe)l;eJIeHHH B M T nepBoro qHJIHHl(pa, 6 - ,ZI.JIH KOHTPOJIH pacnpetJ:e 
JIHTeJIbHOrO BaJIa BhlnYCKHblX KJIanaHOB, B - ,ZI.JI}! npOBepKH YCTaHOBKH B03AYXO
pacnpe,Zl.eJIHTeJIH, 1 - IlocoaaH Ka\>TepHaH cToll:Ka 2 - illTHXMac, 3 .....-< HOCOBaH 
ru;eKa KqJIeHqaTOrO BaJIa, 4 - py6aillKa qHJIHH,ZI.pa, 5 - nOJIyMY<PTa, 6 - BaJ! 
npHBO,Zl.a B03,!!.yxopacnpe,!!.eJ!HTeJHI: 1 - BaJ! B03Ayxopacnpe,!!.eJIHTeJIH. 8 - pecH
Bep npotJ:YBoQHOrO B03,Z1.yxa, I - cTopoHa BhlnycKa, Il - cTopoHa pacnpeAeJleHHll 

«BYPMeHqep H BaHH» COCTaBJIHeT 2_3°, TIPIH 06JIbIIIHX CMelIJ,eHHHX 

paCnpe,lJ.eJIlfTeJIbHbIH BaJI HeOOXO)J.IfMO YCTaHOBlITb B lICXO~Hoe nOJIO

JKeHHe, qTO ocyru:eCTBJIHeTCH nepeCTaHoBKoi'l pacnpe)l.eJIIfTeJIbHOlrO 

BaJIa HJIH HaTH1KeHlfeM neTIH. rrpHBO)J.a, TIpoBepKa ,ll,aHHbIM onOCOOOM 

JI.OJIJKHa npOH3BO,lJ,HTbCH TOJIbKO npH OTCYTCTBHH KpeHa, B rrpOTH~HOM 

CJ1YlJae )J.aHHble 3aMepOB OyJI,YT HeBepHbI. 
O)J.HOBpeMeHHO npH npOBepKe 3a30pOB H nOJIOLKeHIfH pacrrp~)l.eJIM

TeJIbHOrO BaJIa rrpOBepHeTCH COCTOHHIfe 1I KpenJIeHHe KYJIalIHbIX IIIaHO, 

POJIIfKOB, Ha.(KHMHbIX H perYJIHpOBOlJ.HbIX OOJITOB, 3a30pbI B 3YO,!IaTOM 
3aIJ,e'nJIeHHH, nJIOTHOCTb rrOCa)l.KlI KJIanaHOB. flocJIe npOBe)l.eHHH BblIIIe

nepelIllCJIeHHbIX orrepa'IJ,HH npOBepHIOT If peryJIHpyIDT cpa3bI ra30pac

npe,lI.eJIeHIfH, 
Cnocoo npOBepKH <pa3 ra30paCnpe,lJ.eJIeHIfH 3aBIHCHT OT KOHCTPYK

lJ.lllI )J.BHraTeJIH, y)J.OOCTBa H HaJIHqIfH BpeMeHH )J.JIH BbmOJIHeHHH )l.aH

HOH paOOTbl, 3HaHlfH Cyru:eCTBYIOru:IfX MeTO)l.OB II onbITa B rrO)I.OOHoH 

pa'OOTe. 
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Y .ll.BHraTeJIeH C KJIanaHHbIM ra30pacnpe.ll.eJIeHHeM Ha4aJIO Bb

3 CKa HJIH BnYCKa Onpe.ll.eJIHeTCH MOMeHTOM Ha6eraHHH KYJIa4HOH ill 

6bI Ha POJIHK TOJIKaTeJIH npHBO.ll.a COOTBeTCTBYIOrn.erO KJIanaHa. 

He~ BbmYCKa )IJIIH BnYCKa COOTBeTcTByeT MOMeHTY cxo,Ua C KYJIallH 
llIan6bI pOJIHKa TOJIKaTeJIH KJIa1na1:la. 

lJarn.e Beero MOMeHTbI OTKpbITHH H 3aKpbITHH KJIanaHOB onpe.ll. 

JIHI?T uCJIe,UYIOrn.HM 06pa30M. Bparn.alOT ,UBHraTeJIb BaJIOilOBOPOTHbI 

YCTPOHCTBOM HJIH BPY4HYIO, O,UHOBpeMeHHO PYKOH nOBopallHBaK 
pOJIuHK TOJIKaTeJIH KJIanaHa. B MOMeHT OTKPbITlUI KJIanaHa KYJIa4HE 

llIaH6a Haxp.n;HT Ha POJIfIK, IlpenHTCTBYH ero npOBopa4HBaHlilO. B Me 

Me~T 3aKpbITHH KJIanaHa KYJIa4HaH IJIaH6a CXO,UHT C pOJIHKa, KOTi 

PbIH CHOBa CB060.n;HO npOBopa4HBaeTCH PYKOH. COOTBeTCTBeHHO MI 
MeHTaM Ha6eraHHH KYJIa4HOH lllaH6bI Ha POJIHK H cxo.n;a C -Hel 

orrpeneJIHIOTCH yr JIbI nOBopOTa ~ aXOBHKa .n;o 6JIHJKaHllleH M epTBC 

T04KH npOBepHeMoro ll,HJIHH.n;pa, KOTopble H 6y.n;YT onpe,UeJIHTb <pas 
ra30pacnpe.n;eJIeHHH COOTBeTCTBYIOrn.HX KJIanaHOB. 

TIpoBepKY,ra30pacnpe.n;eJIeHHH 06blqHO .n;eJIalOT TonbKO Y o.n;Hor, 

nepBoro u OT MaXOBHKa UIfJIHH'upa, TaK KaK 3aBo.ubI-CTpOHTeJIH KYJIa1 

Hble llIaH6bI YCTaHaBJIHBalOT B Tpe6yeMoM nOJIOJKeHHH. ECJIlI JKe pa~ 
rrpe.n;eJIHTeJIbHbIH BaJI pa36HpalIIH H CHHMaJIH C Hero KYJIallHble llIal 

6bI, TO npOBepHIOT ra30paCnpe;R.egeH'lle Ha Bcex ll.HJIHH,npax. 

Y ,UBYXTaKTHbIX 6eCKJIanaH'HbIX .uBHraTeJIeH <pa3bI ra30paCIlPe~ 
JIeHHH onpe.ueJIHIOTCH MOMeHTaMH HallaJIa OTKpbITHH H 3aKpblTHH B 

nYCKHb~X H npo.n;YB04Hb1X OKOIt BepXHeH KPOMKOH nopillHR (T04H 
BepXHeH KPOMKOH BepXHero KOMnpeCCHOHHoro noplllHeBoro KOJIbll,3 

COOTBeTCTBeHHO 3THM MOMeHTaM Ha MaXOBHKe ,UBHraTeJIH onpe.n;eJl 

lOTCH yrJIbl ,UO 6J1lIJKaHlllHX MepTBblX TOlleK npOBepHeMoro ll,HJIHH)J.P 

MOMeHTbI OTKpbITIIH IH 3aKpbfTHH OKOH Ha6JIIO.uaIOT 4epe3 CMOTPOB~ 
JIIOQKH BbIXJIOilHOrO KOJIJIeKTOpa, H3 no.unopllIHeBoro npOCTpaHCT~ 
.lfJIH cBepxy ll,HJIHH.upa npH CHHTOH ll,HJIHH'uPOBOH KpbHIIKe. I 

,UonYCKaeMoe OTKJIOHeHHe <pa3 ra30pacnpe.ueJIeHHH OT nacnopTHlJ 
.uaHHbIX Y BbICOKo060pOTHbiX .uBHraTeJIeH He .n;OJIJKHO IlpeBbIllIa~ 
+3°, Y MaJIo060pOTHbIX H cpe.n;He060puTHbIX +7°. : 

B KaJK.uOM KOHKpeTHoM .uBHPaTeJIe .uonycKaeMoe OTKJIOHeHHe <p~ 
ra30pacnpe.ueJIeHHH oroBapHBaeT HHCTPYKll,!IH no perymtpOBKe Hn 
3KCnJIyaTall,!iH .uBHraTeJIH. KaK YJKe rOBOpHJIOCb BbIllIe, He06xo.ull~ 
cTpeMHTbcH K TOMY, llT06bI 3TH OTKJIOHeHHR B <pa3ax ra30pacnpe.n;eJIE 
HHH 6bIJIH MHHHMaJIbHbIMH. • 

Bce pe3YJIbTaTbI npOBepKH II perYJIHpOBKH MexaHH3Ma IlpllBo.n;a 
<pa3 ra30pacnpe,UeJIeHIIH .n;OJIJKHbI 06H3aTeJIbHO 3aHOCHTbCR B MalllIU 

HbIH <P0PMYJIHp. 
PerYJlHpOBaHHe BpamalO~HXCSI BbIXJlOnHbIX 3-aCJlOHOK. C 1959 

<pHp~a «3YJIbUe.p» H ee JIHll,eH3HaTbI npHcTynHJIH K BbmycKY ,UBHrl 
TeJIeH THna RD. ,UBHraTeJIH .ll.BYXTaKTHbIe, npOCToro .n;eHcTBHH, KpeMIl 

Kon<pHbIe, u peBepCHBHble C ra30ryp6HHHbIM Ha.u.n;YBOM, C KOHTypHO 

npo.n;YBKOH ll,HJIH'H'upa. 
OJI,HOH H3 oco6eHHOCTeil 3THX .n;BHraTeJIeH RBJIHIOTCH Bparn.alOrn.II( 

CH BbIXJIOnHbIe 3aCJIOHKH MeJK.uy ll,HJIHH.l1.paMIi H Typ6oHarHeTaTeJIH'M 

(pIIC. 30). Ha3HalleHHe 3aCJIOHOK: ynpaaJIeHHe .n;BHJKeHHeM nOTOr( 
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()Tpa6oraBlllHX ra30H; npe.n;OTBparn.eHIHe YTeQKH npo.n;YBOQHOrO B03.n;y

'(a H3 no.unopUIHeBbIX nOJIOCTeH B Typ6HHbI 13 TO BpelYIH, Kor.ua IIOPllI

IlH Haxo.n;HTCH Ha.u Ol\HaMH: npe

j~OXpaHeHHe OT 3a6poca oTpa60-

faBllIHX ra30B B CMeJKHbIe 

IlHJIlIH.uPbI. no.uKJI104eHHble K o.u-
1l0MY Typ6oliarHeTaTeJIIO; C03-

Jl.aHHe .u03apH.uKH CBeJKerO B03-

fLyxa IlYTeM nepeKpbITHH BbI

IlYCKHoro Tpy60npOBO)J.a 3aCJIOH

haMH O,1J.HOBpeMeHHO C nepeKpbI

rHeM nopllIHeM np0)J.YBOllHbIX 

OKOH. 

; 

1 

2 

PIfC 30 YCTaHoBKa Bparu:aJOru:eifcH Bbl-
XJIOTIHOll 3aCJIOHKH: 

1 - KOHTPOJIbHblil: ru;yn, 2 - BhlXJIOnHaH 
3aCJlOHKa, 3 - Kopnyc. A - MOMeHT HaqaJIa 
3aKpbITHH BblXJIOnHOrO Tpy6onpOBO)l;a 3a
CJIOHKOil:, S - YCTaHOBOqHal! lllHpRHa npo-

pe3R KOHTpOJIbHOrO ru;yna 

• BbIXJIOnHbIe 3aCJIOHKH Bpa

ll~aIOTCR C llaCTOTOH Bparn.eHHH, 
llanOJIOBlmy MeHbllIeH, QeM KO

lIeH4aTbIH BaJI .uBHraTeJIH, H 

npHBo.uRTCH B .ueHCTBue nocpe.n;

CTBOM O,1J.HOrO ll.eIlHOrO npHBo.ua. 

UenHOH npHBO.u BbIXJIonHbIX 3a

CJIOHOK B 3aBHCRMOCTH OT llHCJIa 

IJ.HJIHH.n;POB pacnOJIaraeTCH _ Ha 

KOHll,e RJIH B cepe.uHHe .uBHraTe
,JHI. TIpH peBepCHpOBaHHH ABH~ 
raTeJIH Bce BbIXJIOnHble 3aCJIOH

KH O.l1.HOBpeMeHHO nOBepTblBa
IOTCH -c nOMorn.blO cepBOMOTopa. BaJIbI cepBOMOTopa H 3aCJIOHOK_ Ha

'(O.uHTCR Ha O.ll.HOH oceBOH JIHHHH H coe.uHHHlOTCH Me2K.uy C060H no

cpe.n;CTBOM CneUHaJIbHbIX M¥<PT (pRC. 31). TOJIrn.HHa nJIaCTHH BbIXJIOn

HbIX 3aCJIOHOK nO)I.06paHa TaK, qTO )I.JIH pa60Qero ,l(aBJIeHH5I ra.30B B 

IJ.HJIHH.upe OHH HBJIHIOTCH JKeCTKHMH. npH nona)I.aHHH nocTopoHHHX 

TeJI, HanpHMep KYCKOB nopIIlHeBblx KOJIell" OHH nporH6aIOTC5I, He Bbl-

XO)I.51 H3 CTpOH. ' 

BbIXJIOnHble 3aCJIOHIru nO.ll.BepraIOTCH npOBepKaM: COCTOHHHH nJIa

CTHH, pa.uHaJIbHbIX H oceBbIX 3a30pOB npH Ml>HTaJKe, MOMeHTOB sa
KpblTHR BbIXJIOnHOrO Tpy60npOBo.n;a. B npoll,ecce 3KCnJIyaTall,HH )I.BH

raTeJIeH MOJKeT npOH30H'PH HapYllIeHHe MOMeHTOB 3aKpbITH5I 3aCJIOH

KaMH BblXJIO~HOrO TPy6onpoBo.ua H3-3a npOBopallHBaHHH HX BaJIOB, 

3HallHTeJIbHOH BbITHJKKH H H3Hoca ll,enH npHBo.ua HJIH nOCJIe ee yKO

p04eHHR. TI03TOMY peKOMeH.n;.yeTC5I npOBepHTb MDMeHTbI ra30pacnpe

.ueJIeHHR. nonYCKael\10e MaKCHMaJIbHOe OTKJIQHeHHe MOMeHTOB 3aKpbI

THR 3aCJIOHOK npH Bpal.l(eHHH .n;BHraTeJI5I Ha nepe)l.HHH xo.n; COCTaB

JIReT +30 (npoBepHeTcH C nOMorn.blO KOHTpOJIbHOrO rn.yna H 

H3MepHeTcR no MaxoBHKY .uBHraTeJIH) H ± 1,50 
(H3MepHeTcH Heno

cpe.ucTBeHHo Ha !OPUe BaJIa BbIXJI6nHOH 3aCJIOHKH). TIPH Bparn.eHHH 
.uBHraTeJIH BaJIOnOBOpoTHOH MallIHHOH Ha 3a.n;HHH XO.U OTKJIOHeHH5I 

.uonycKalOTcH HeCKOJIbKO 60JIbllIe. ECJIH OTKJIOHeHHR npeBocxo.uRT .n;o
nycKaeMbIe 3HalleHHH, Heo6xo.uHMO npoH3BecTH perYJIHpOBaHHe ycra

HO~KH BbIXJIOnHbIX 3aCJIOHOK. 
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T a 6 JI IT U a 1', 
~asbl rasopacnpeAeJleHHH ABYXTaKTHbiX ABHraTeJleil, ° n. K. B 

BbmYCK npO.u;YBKa 

Ha'laJIo 
KOHe~ KOHe~ 

3aBO'J(CKaB OTKPbl-
3aKpbl- 3aKpbI-

TUB n~o- TUB npo· 
HJIH cpupMeH- TUIl BbI- J(OJDlUI- HaqaJIo OTKPbl-

<1>HpMa Hall MapKa Bbl-
UpOJ(Y- J(OJUl( 

UYCK- TeJIb- TUB npo.u;y- BO'l- TeJIt 
.u;BuraTeJIH .nYCK- JlhlX HOCTb BO'lHblX opra- HblX HOCT 

HblX 
opra-

opra- Bbl- l\PB.u;O H.M T. opra- npo, 

HrOB 110 
HOB UYCKa HOB J(YBK 

nOCJle nOCJIe 
H.'If.T. H.M.T. H.M.T. 

«PYOCKHM .lI.H- 6,UP30j50 79 46 11251 150"115' ' 50°15' l00o~ 
3eJIb» 8,UP43/61 66°30' 66°30' 138 \514°30' 54°30' 100. 

3ifJlOO 56 56 11112 40 6J4 104 
r«BYPMeMcTep Ii 

BaMB» ~50VTBPI10 89 57 14J6 38 38 176-. 
562VTBF140 89 53 142 40 40 80 

874VTBF160 87 54 11411 - - -

874V112BF1160 85 51°30' [,36°30' 39°30' 39°30' 79 

«3YJIbUep? 6TD.56 59 59 J,lJ8 69 69 138 
5SAD72 64 64 121& 63 63 126 
6RD76 - - - 46 46 92 

('BblC'OKOrO 

8RD76 - - -
OiKHa) 

34 34 68 
(HH3Koro 

9RD90 70° 70° 
oKHa) 

140 C BblCOTOM 
npO.ll.YBOlJ-
'HblX OKO'H 
217 MAt 50 50 loo 
It417 MM 40 40 80 

BMH42 
102 MAt 31 41 67 

69 69 138 80 80 100 

.MAH K6Z57j8OC 66 66 11312° &1 5t 102 
I K9Z70/120A5 

«<I>I4aT» 4156T 55 56 110 60 60 1120 
C758S 
900S 

«CTOPK» HOTL o 90 47 137 48 48 96, 
715/1160 

«Haxa6-noJl51p» M46M 63"30' 66°30' 127 63°30' 63°30' 127 } 
, 

YCTaHOBKa H pery~HpoBaHHe B~x~onH~X 3aC~OHOK noc~e MOHTa

)Ka ABHraTeml~ peMOHTa H .B 3Kcn~yaTau.HH npOBepHIOTCH C nOM-OI.U.blO 

KOHTpo~bHoro myna 1 (eM. pHC. 30), lJepe3 BepxHHe oTBepcTHH B KOp-
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T a 6 Jl IT U a 16 

~asbl rasopacnpeAeJleHHH qeTblpexTaKTHblx ABHraTeJleii ° n. K. B. 

BnycK BblnYCK 

KOHen Ha'laJlo 
KOHeu, 

HaqaJlO 3aKpbl-
OTKPhl- 38KPbl- TIpo- OTKPbl- TIIH IIpo-

3aBOJ(CKaB 1IJ111 TIIB THH JlOJI}f(H- TIIH Bbl- n;OJI>KII-

<t>lIpMa <pllpMeRHall MapK8 BnYCK- BUYCK- TeJlb- Bbl- nycK- TeJIb-
J(BHraTeJlH Horo H'oro HOCTb nYCK- Horo ROCTb 

K.I!ana- KJlana- Bnyc- Horo KJIana- Bbl-

Ra .u;o Ha Ka KJIana Ha nYCKa 
B.M.T. nocJle Ha )1.0 n CJIe 

H.M.T. H M.T. H M.T. 

«PYCCKHM .lUf- 5,U50 80 315 2915 52 &8 300 
SeJIb>l! 

«fepJlHTl1.ep» aSV65uA , 75 315 200 50 60 200 
«JIaHP> 18LD311t5RF 76 .22 277 46 75 300 I 

«faH:u;-EH.lI.pa- VilIIJHR21,6/3i1 10 315 2215 55 5 240 
rneK» 61125/3<4 -- 20 40 240 40 20 240 . 

3,Ua 61136/46 15 2Q 215 18 12 2110 
e1.JCDI15/1t$ ao 48 248 48 20 24t8 
61.J32,5/45 16 215 221 42- 23 245 

«Byxay-BoJlb'<P» 4NVD24 20 40 240 40 2.0 240 
8NVD36 20 40 240 40 20 240 
6NVDIA 70 30 280 4.0 60 280 

nyce, cneu.Ha~bHO npe,lI,YCMOTpeHHble Ll.~H 3TOH u.e~H. TIPH npOBepKe 

MOMeHTOB 3aKpDITHH Ba~OnOBOpOTHOH MalIIHHOH npOBOpalJHBalOT ,lI,BH

raTe~b ,lI,O Tex nop, nOKa B. M. T. npoBepHeMoro II)HJIHH,lI,pa Ha Maxo

BHKe He 3aHMeT IIO~OLKeHHe (cor~aCHO npoToKo~y perymlpoBKH BbI-

, x~onHbIX 3aC~OHOK Ha CTe}I,lI,e 3aBO,lI,a-,lI,H3e~eCTpOHTe~H), IIpH KOTO

POM OHa )I.omKHa HaXO,lI,MTbCH nepe,lI, KOHTpOJIbHbIM OTBepCTHeM. 3aTeM 

KOHTpO~bHbIH mYlII OrIYCKalOT B 3TO OTBepCTHe H npOBepHIOT, KaK OH 
IIpH~eraeT K nOBopOTHOH 3aC~OHKe. lliHpHHa npope3H S KOHTpO~bHO
ro myna COOTBeTcTByeT MaKCHMa~bHoMy .II.OnYCKY Ha YCTaHOBKY 3a

C~OHKH. Ecmi m)'ln onYCKaeTCH He nO~HOCTblO IWH yIIpaB~HlOmaH 
KpOMKa BbIXJIOnHOH 3aC~OHKH He HaXO,lI,IIlTCH no,lI, KOHTpO~bHbIM OTBep
CTHeM, TO 3TO 03HalJaeT, lJTO OHa yCTaHoB~eHa HenpaBH~bHO H ee He-

06XO)I.HMO OTperYJIHpOBa Tb. 
Pery~HpoBaHHe BbIX~OIIHbIX 3ac~oHOK npOH3BO.II.HTCH nYTeM npOBO

palJHBaHHH pbIQara 1 My<pTbI no OTHOlIIeHHIO K Ba~y 3aCJIOHKH (eM. 

pHC. 31). PbIllarH MY<PTbI - BHyTpH, a Ba~bI BI,>IxJIOInHbIX 3aC~OHOK
cHapY*.H HMelOT 3YOlJaTOe 3au.enJIeHHe. TIepecTaHoBKa pbIlJafa Ha 

OAHH 3YO cooTBeTcTByeT iH3MeHeHHlO Ha 3°, H3MepeHHoMY Ha Topu.e 
Ba~a Bblx~onHoii 3aC~OHKH, H 6° - Ha MaXOBHKe .llBHraTe~H. PerYJIH

pOBKa 3aC~OHOK npOH3BO,lI.H'JICH C nOMOI.U.blO pbllJara MY<PTbI (TOJIbKO co 

CTOPOHhI HopMa~bHofo nO.II.lIIHnHHKa), KOTopaH nepeGTaB~HeTcH. 3Ta 

nepecTaHoBKa TpeoyeT TaK)Ke pa300pKH pbl'lara MY<PTbl coce,lI.Heii 

npaBoH Bblx~onHoii 3aC~OHKH co CTOPOHbI HopMa~bHoro IIoj("rnHnHHKa, 

-eCJIH CMOTpeTb co CTOPOHbI Typ6oHarHeTaTe~H. PblQam My<pTbI co CTO

POHbI YCTaHOBOlJHOfO nO,lI.lIIHlnHHKa He nepeCTaB~HIOTC5I, HX HanpaB~e-
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RlHe, BCer.II.a .II.OJDKHD CDBna.II.aTp CMapKHpDBK'OH Ha TDp'lI,e BaJIa, KDT~ 
pa5I CDDTBeTC'TByeT HanpaBJIeHHIO nJIaCrHH3aCJIOHKH. ',' 

npH paHHeM 3aKpbrTHH BbIXJIOna-DH 3aCJIOHKH pblqar MY<PTbI~1 
.CTOpDHbI HDp'MaJIbH~TO nO.II.IlIHnHHKa aTDH 3aCJI'OHKH HeD6xD.II.H'MD n~ 

PRC. 3.1. PeflYJIRpOBaURe IBpam;aIOm;elicH BbIXJIOlITnOH; .. 
3aCJIOH<Kll: 

a H 6 - rrOJIO}KeHHe 3aCJIOHOK AO 11 nOCJle perYJIHPOBKH; 
6 - perYJIHpOBKa 3aCJIOHKH; 1 - pblQar MylilTbl; 2 - HOP
'M<lJIbHblif rr0.D:IIIHIIHHK; 3 - a.naCTHHbI. 3aCJIOHKH; 4 - yCTa-

. HOBO'IHblA nO.D:IIIHnHHK 

.:' '~ 
BepnyTb B HanpaBJIeHHH BpaI.U.eHH5I nDBapoTHDH 3aC;JIDH]~H Ha nepe)!1 

HHH XD)J., a:' .p,blqa:r MY<PTbI cO'ce)J.HeH nO'BDpDTHDH 3aCJIDHKII, HaxD)J.5ij 

meHC5I cnpaBa OT Bee, nDBepHyTb B HanpaBJIeHHH; oopaTHOM BpaI.U.e" 
HHIO BhlXJI.'OnHbIX 3aCJIDHOK (pHC. 31, 6). . J,< 

ECJIIH BblXJIonHa5I 3aCJIOHKa 3aKpbIB(ieTC5I CJIHllIKOM n03.lI.Ho! Pblqi: 

My¢TbI' CJIe;:I;yeT ~nDBepHy~b B, HanpaBJIe'HHH, D6paTHoM ee BpaI.U.eHII,~, 
a ,pblqarM'Y,<pThI CDce)J.HeH 3aCJ1'()HKH (cnpaBa) nOBepHYTh B Hanpa • 

JIeHHH BpaI.U.eHH5I BbIXJIDnHbIX 3aCJIOHOK npIIBpa'I.U.eH1HI )J.BHraTeJI5I H~ 
nepe)J.HHH XO;:I;., 

, 62 

B )J.'BHrareJI5IX c npHB'O.II.DM nDBOpOTHbIX 3aCJIDHDK nOcepe)J.HHe (Ha

npHM~p, B .II.BHraTeJI5IXTHna 8RD76) unpII HeD6xo.lI.HMDCT,H peryJIHpDB

K'H BbIXJIOnnDH 3aCJIDHKH, HaXO)J.5II.U.eHC5I HenO'CpeACTBeHHD CJIe~a 0';
peBepCnpYIOI.U.erD Cep'BOMDTDpa, Cep'BDMDTDP «·CqIlTaIOT», BbIXJI'OITHDH 

3aCJIOHKDH C npaBOHCTDP.DHbI. B 3TOM CJIyqae perYJIHpDBKa. ~;POH3B'O
.II.HTC5I nepeCTaHDBKOH pbIqara MY<PTbI, HaXO)J.5II.U.erOC5I C JIeBDH CTOPD-

HbI 3TOrOCepBDMDTDpa." , ' 
npH YCTaHOBKe H peryJIHpDBKe BbIXJIOITHbIX ~aCJIOHO~ H,ea6xD.lI.HMO 

BCer)I.a-CJIe)J.IITb 3a reM, tIT06bI :peBep.CHpYIOI.U.HH Ce.pBDMOTDP HaXO-

.II.HJIC5I B KpaHHe'M ll'DJIOJKeHIl:lH «Bnepe.z(».. ,,' -. " 

B npDTDKDJIaX pelryJ1:upDBKH BblXJIOnHbIX 33CJIDHOK. Ha C-:.eH)J.e qmp
MhI BCer,.II.a npnBO)J.5IT )J.Be BeJIWIHHbI y!FJIO'B 3,aKpblTH5I, 3aMepeHHblXHa 

MaXDBHKe ,UBH'raTeJI5I. MeHbllIHe 3H'9qeHH5I yrJIDB CDDTBeTCTB'yIOT, MD

MeHTY HaqaJIa 3aKpb1TH5I 3aCJIOHKDH BbIXJIDnHorD Tpy,6DlllpDBO)J.a 

(TOqKa A, CM . .pHC. 30). 136JIb'llr~Ie 3HaqeHH5I CDDTBeTCTBYIOT nDJIDLf\e

HRIO nOBDpDTHDH 3aCJIDHKH, KDr)J.a aHa YCTaHO'BJIella nO' KQHTPDJIbHOMY 

m.yny. MOMeHT HaqaJIa 3aKpb1TH5I BbIXJIOHHDm Tpy6ofIpDBD)J.a M.oilmD 

npoBepHTb HJIIIl DTperymipDBa'Tb TDJIbKO npII C!l5ITbIX BbIXJIDnHblxTpy-

6a:x. 

3TRM cnDc0'6DM HeB03MDJKHO 6hIJIO 6bI npDBepHTb. YCTaHD')3KY Bbl-. 

XJIOnHbIX 3aCJIOHOK BD. BpeM5I 3KCTIJIyaTaII.'HH )J.BHraTe:n5I. TI03TDMY 

nOCJIe TDrD KaK BbIXJIOn.Hble 3aCJIOHKH 6y)J.yr npaBHJIbHO 0:r.perYJIHpD

BaHbI HaCTeHAe tnpH CH5ITbIX BbIXJIDnHbIX· Tpy6DnpOBD.II.aX nO' MDMeHTY 

HaqaJI3 IJX3aKrpbFH5I,OnpeJI,eJI5IIOT Y.r.rIbI Ha MaXOBH.Ke ,rI.BH<raT~JI5I, 

cODTBeTcTByIOiI.U.He· HaXDJK)J.eHHIO 3aCJI'OHDK nD)J. KOHTpDJlbHbIMH DTBep

CTH5IMH B KDpnyce3aCJIOHKH, TOlIHOCTb YCTaHoBKIH KOTDPbIX Dnpe)J.e-

J1He:rC5I C nDMOI.U.bIO KDHTPDJIbiI'DTD'I.U.yna. . • 

§ 11. npoBepKa H perYJIHpOBaHHe TOnJIHBHOH annapaTypbl 

OOUJ.He cSe}l.eHH.H. K TOnJIHBHOH annapaType OTHOC5ITC5I THBJJ. .. 

$OPCYHKH' H HarHeTa:reJIbHble rpy6onpoBo)J.bI. Ha3HalIeHHe: TOnJI~BHbI1" 
HacocoB - nO)J.alIa TOnJIHBa B II.HJIHH)J.PbI )J.BHraTeJI5I .II.JI5I nOJIyqeHH5I 

3aAaHHoH MDI.U.HOCTH; <PDPCYHOK':':"" paCifIbIJIHBaHHe 'TOnJInBa BII.H
JIIIH)J.pe. 

nO)I.31Ia TOnJIII'Ba B II.H,lJfIH;:I;P THBn Tpe6yeT BbrITOJIHeHH5I onpe.ll.e

JleHHbIX YCJIDBIIfi: o,cymeCTBJIeHH5I HalIa:lla H KOH'II.a nD)J.a,tIH TDnJIHBa B 
[(HJIHH)J.PbI 'B cTporo Dnpe;:I;eJIeHHble MDM~HTblno OTHOllIeHHIO K B. M. T.; 

C06JIIO,UeRlfI5I -Dnpe)I.eJIemi'DH 3aKDHDMepHDcTH nD.II.alIH T~[JJIHBa B II.H

JIHH)J.P --(3a}WHa nO.II.aqH); o6eaneqeHH5I HeH3MeHHOCTH KDJIHqeCTBa II 

npo)J.'OJIJKHTeJIbHDCT'H nO)J.~BaeMoro TOnJI~Ba no. BceM II.HJIHH)J;paMB Te
qeHHe BCerDpeJKHMa; B03MOJKHOCTH H3MeHeHH5I KDJIHlIeCTSa nD)J.aBae

Moro TOnJIHBa no peLKHMaM; o)J.HoBpeMeHnDcTH ,npeKpa1II.eHil:I5I nD.II.aqH 

TDllJIUBa B II.HJIHH)J.PbI (HYJIeBa5Ino,naqa)." , 

. nJI5I BbmDJIHeHH5I3THX Tpe6DBaHHH cYI.U.eCTByeT HeCKOJIbKD THnOB 

HaCOCOB, OTJIHQaIOI.U.HXC5I MeJK)J.y C060H KaK nO" KOHCTPy'KII.HH, TaK H 

nO' cnoco6y, )J.eHcTBH5I H perYJIHpDBaHH5I. HHJKe nO)J.pD6HD paccMoT

peHbI pa3JIHlIHbIeMeTo)J.bI H cnocoobI npoBepKH. H peryJI~po.BalJH5I 
3THX HaCOCOB. 
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ITo~ TepMHHoM «perYJIHpOBKa THB)l» nOHHMaeTCH MeTO)J. H3MeHe· 

HHH UHKJIOBOH IIO,n;atIH TOIIJIHBa, <pa3 TOIIJIHBolIo,n;atIH IIO Hacocy 11 

KOMIIJIeKC pa'oOT, CBH3aHHbIX C OIITHMaJIHHOH HX YCTaHOBKOH. ITPH H.x 

peryJIHpOBaHHH IIpe.IK,n;e Bcero HeOoxO,n;HMO nOJIh30BaTbCH HHCTPYK' 

UHHMH 3aBo,n;a-H3rOTOBHTeJIH. 

ITpoBepKa TOIIJIHBHhIX HaCOCOB 3aKJIJOtIaeTCH B olIpe.z:r.eJIeHHH IIJIOT

HOCTH paOOtIeH IIOJIOCTH HacoCa, HYJIeBOH nO.z:r.atIH, $-a3 TOIIJiliBOIIO

,n;atIH, UHKJI~BOH IIO,natIH H ee paBHoMepHocTH no UHJIHH~paM, COCTOH-

HHH .z:r.eTaJIeH. -
PerYJIHpOBaHJle KOJIHqeCTBa nO).l.aBaeMoro TOnJIHBa Y TH IIPOH3BO

.z:r.HTCH .z:r.BYMH clIocooaMH: H3MeHeHHeM xo.z:r.a nJIYH.lKepa H IIepenycKoM 

TOnJIHBa npH IIOCTOHHHOM xo.z:r.e IIJIYH.lKepa. 

H3MeHeHHe xo.z:r.a II;1JYH.lKepa MO.IKeT OcymeCTBJIHTbCH: IIpIHMeHe

HHeM KYJIatIKa IIepeMeHHoro IIPO<pHJIH, KOTOPOMY COo6rqaeTcH oceBoe 

IIepeMemeHHe; H3M~HeHHeM 3a30pa Me.IK.z:r.y IIJIYU.lKepOM H TOJIKaTeJIeM; 

cMemeHHeM TOtIKH KatIaHHH IIpOMe.IKYTOtIHOrO pbItIara. 

B COBpe~eHHblx ,n;H3eJIHX B OCHOBHOM IIpHMeHHIOTcH TOIIJIHBHble Ha

COCbI C 1I0CTOHHHbIM XO,n;OM IIJIYH.lKepa, B KOTOPbIX perYJlHpOBaHHe KO

JIHtIeCTBa lIo,n;aBaeMoro TOIIJIHBa KOHCTPYKTHBHO IIPOH3BO.z:r.HTCH: 1H3Me

HeHHeM IIepe!IIycKa (H30bITOtIHOrO KOJIHtIeCTBa TOIIJIHBa) OTCetIHbIMH, 

IIepelIycKHbIMH HJIH BcacbIBaIOmHMH KJIailaHaMH (KJIalIaHHOe perYJIH

pOBaHHe); H3MeHeHHeM IIepelIycKa tIepe3 OKHa BO BTYJIKe Hacoca pa3-

BOPOTOM 30JIOTHIHKOBoro IIJIYU.lKepa, HMeIOmero OTCetIHble KpOMKH 

(oeCKJIalIaHHOe perYJIHpOnaHHe). 

KOJIHtIeCTBO IIo,n;aBaeMoro TOIIJIHBa B Hacocax C IIOCTOHHHbIM XO

,n;OM IIJIymKepa perYJIHPyeTcH 3a CtIeT H3MeHeHHH IIPO,n;OJI.lKHTeJIbHOCTH 
HarHeTaHHH" tIeM OHa OOJIbIlIe, TeM OOJIbIlIe TOIIJIHBa IIo.z:r.aeTCH B UH-

JIHH,n;p, H HanOopOT. , 

PerYJIHpOBKa KOJIHtIeCTBa lIo,n;aBaeMoro TOIIIJIHBa Ha pa3JIHtIHblX 

HarpY3Kax IIPOH3BO,n;HTCH TpeMH CIIOC(')IoaMIH: H3MeHeHHeM KOHua IIO

.z:r.atIIJ TOWIHBa; H3MeHeHHeM HatIaJIa IIOLJ.atIH TOIIJIHBa; H3MeHeHHeM 

KOH'ua H HatIaJIa IIo,n;atIH TOIIJIHBa (KOMOHHHpOBaHHoe HJI'H CMeIlIdHHoe 

perYJIHpOBaHHe) . 

TOIIJIHBHbIe HaCOCbI C KJIalIaHHbIM perYJIlHpOBaHHeM no KOHUY IIO

.z:r.atIH YCTaHOBJIeHbI, HalIpHMep. Ha .z:r.H3eJIHX 750S <pHPMbI «<PHaT» 

(pHC. 32), «Haxao-ITOJIHP» M46M. TOIIJIHBHbIe HaCOCbI C KJIalIaHHbIM 

perYJIHpOBaHHeM IIO HatIaJIY IIo,n;atIH YCTaHOBJIeHbI Ha ,n;H3eJIHX 3aBo,n;a 

«PYCCKHH ,n;H3eJ;Ib» ,llP30/50, 8,llP43/61 (pHC. 33), Ha .z:r.H3eJIHX <pHP

MhI «3YJIbuep» (SD72, 5SAD72, 6TD56, THlIa RD). 

HacochI C KJIalIaHHhIM perYJIHpOBaHHeM IIo.z:r.atIlH TOIIJIHBa IIO KOH

uY H HatIaJIY YCTaHaBJIHBaIOTCH, HalIpHMep, Ha ,n;H3eJIHX 8MH42 qmp

MhI «3YJIbuep» (pHC. 34). Ha cTapblx cy.z:r.ax .z:r.BHraTeJIH CPItPMbI MAH. 
(1(6Z57/80, K7Z70/120C, K7Z78/120A) OCHamaJIHCh KJIanaHHbIMH Ha

cocaMH, KOTopble IIpH HarpY3Kax MeHbIlIe 60-75% HOMIIHaJIbHOH pe· 

rYJIHpOBaJIHCb KOMOHHHpoBaHHhIM cnocoooM, a nplH HarpY3Kax BbI'llIe 

60-75% - no KOHUY IIo,n;atIII. O,n;HaKo BCJIe,n;CTBHe KOHCTPYKTIrnHbIX 
He,n;OCTaTKOB KJIalIaHHblX JlacocoB, CJIO)KHOCTH OOCJIY.lKHBaHHH H .9KC· 

IIJIyaTalUHH H HH3KOH Ha,n;e.IKHOCTH MHorHe ,n;HSeJIeCTpOMTeJIbHbIe 3a

BO,n;bI CTa,lIH IIplHMeHHTb TOIIJIHBHbIe HaCOCbI 30JIOTHHKOBoro THmi'. 
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BOJIbIllHHCT:BO COB-

peMeHHhIx TIIXOXO.z:r.- \ 

HhIX .z:r.H3eJIeH OOOPY
LJ.OBaHO 30JIOTHHKOBbI

MH HacocaMH (pHC. 

35), KOTopbIe oOJIa

LJ.alOT npocToTOH KOH-

CTPYKUHH pery JIHpO-
BaHHH, OOCJIY.lKHBa-

HHH, .9KCIIJIyaTaUHII H 

BbICOKOH Ha.z:r.e.IKHO-

CTbIO. " TOIIJIHBHbIe Ha-

COCbI 30JIOTHHKOBoro 

THna n03BOJIHIOT JIer

KO ocymeCTBJIHTb Bce 

TpH clIocuoa perYJIH

POB8HHH KOJIHtIeCTBa 

IIo.z:r.aBaeMoro TOIIJIH

Ba IIYTeM II3MeHeHHH 

IIOJIO.IKeHHH KOCbIX 

perYJIHpOBOtIHbIX KpO

MOK Ha IIJIyH.lKepe 

(pHC. 36). 
HacocbI 30JIOTHH-

KOBoro THna C pery

JIMpOBaHHeM IIO KOH

uy IIo.z:r.atIII IllHpO

KO IIpHMeHHeT <pHP

Ma «BYPMeHcTep H 

BaHH» II ee JIHUeH3II

aTb! (550VTBFI10; 

874 V T 2 B F 1 60; 

562VT2BF140) , a TaK

.IKe <pHp'Ma MAH Ha 

cy.z:r.ax cOBpeMeHHoH 

IIOCTPIOHKH ().I.H3eJIH 
KZ57 J80C,cKZ70J120C, 
GZ52/90) .~ 

no HaCTOHmero PHe 3t2 TOIIJIHBHbIH HalCOC JJ:BHraTeml «<PHaT» 7150S' 
1 _ pacrrpe.u;eJIHTeJIbHblit BaJI, 2 - KYJIatIHaa lIIaittla, 3-
pbl'laiKHblit TOJIKaTeJIb, 4 - rrpOKJIa,ll;Ka perYJIHpOBO'lHaH, 
5 _ 3KCn;eHTpHKoBblit BaJIHK, 6 - BaJIHK .u;JIa BblKJIlOlJeHHg 
Hacoca, 7 - perYJlHPOBOlJHblit OOJIT; 8 - TPyoorrpoBo.u; 
HarHeTaTeJIbHblit. 9 - OTCelJHo:li: KJIarraH, 10 - TPytlOrrpo· 
BO,ll; 'I'OrrJIHBOrrO,ll;BO,ll;HIIJ;HH, 11 - BcacblBalOlIJ;HH KJIarraH, 

12 - rrJlYHiKep 

:BpeMeHH HeT BIIOJIHe 

OOOCHOBaHHOrO MHe

HHH 0 TOM, KaKOMY 

CIIOCOOY perYJIHpOBa

HHH OT.z:r.aTb IIpe.z:r.nOtI-
TeHHe. )lH3eJIeCTpOH-
TeJIbHble 3aBO.z:r.bI IIpO,n;OJI.lKaIOT CTPOHTb TOIIJIHBHhle HaCOCbI CO 

BCeMH TpeMH CIiOCOOaMH perYJIHpOBaHHH. 3TO OOYCJIOBJIHBaeTCH TeM, 

3 B 11 COJIOBbeB 
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Puc. 33. TOilJIUBHhIH Hacoc ,llB'H,raTeJIeil 
.uP: 

J -~ nJIYH:lKep; 2 - HarHeTaTeJIbHhlA KJIa~aH' 
3 - npHeMHhll!: lI1Ty~ep; 4 - BnycKHoA KJIanaH! 
~ - TOJIKaTeJIb; 6 - perYJIHpOBOqHaa raAKa: 

- TOJIKaTeJlb; 8 - 9KCl{eHTpHK: 9 - ,Il;BynJIe: 
'IRl!: phlqar; 10 - TOJIKaTeJJh nJIYH:lKepa; 11-

POJIRK TOJIKaTeJIlt 

Puc. 34. TOiIIJIHtBHhIH HaCOC ,Il.BHrare.J1 
«3YJIbI.{ep» 8MH42: 

1 H 4 _ TOJIKaTeJIH nepenYCKHoro KJlanall~ 

2 - TOJIKaTeJIh nJIYH:lKepa; 3 - nJIYH:lKep; 5. 
nepenycKHoA KJIanaH; 6 - HarHeTaTeJIbHhI 
KJIanaH; 7 - BnYCKHoA: KJIaiiall: 8 H If} - TOJl 
KaTeJIH BrrycKHoro KJIaiiaHa; 9 - pe3b6os0 
coe,a:HHeHRe ,a:JISf perYJIHpOaaHHlI ,a:JIHHhI TOJIi<S 
TeJIlI; 11 _ KOPOMhlCJIO: 12 - 9KCL(eHTPHI! 

13 - KYJIaqHall maA6a 

ITO cnocOOhI perYJIHpOBaHHSI 
COJIHlJeCTBa nO.lI.~BaeMOro Haco
~OM TOnJIHBa OKa3hIBalOT pa3-
1HlJHoe BRHSIHHe Ha xapaKTep 
lpOu.ecca cropaHHSI H 3KOHO
IIIHlJHOCTb paOOTbI rJIaBHOfO CY
'J,OBOfO .lI.BHraTeJISI B OCHOBHOM 
l'PH nepeXO,lJ,e Ha .lI.OJIeBhIe Ha
'PY3KH, KOTophIe COCTaBJISIlOT 
::IeaHalJHTeJIbHblH npon:eHT B pa
Sore ,lJ,BHfaTeJISI. 3TO HarJISI.lI.HO 
nO.Il.TBep)l{,lJ,aeTCSI cpaBHHTeJIb-
::IbIM aHa;1lH30M BHHTOBhIX xa-
paKTepHCTHK pa60ThI .rr.BHraTe
llSI H MOMeHToB TOTIJIHBono]J.alJH 
(pHC. 37), npOBe.rr.eHHbIM B. A. 
XPOMbIX [70] .rr.JUI pa3JIHlJHhIX 
pe)l{HMOB fJIaBHbIX Cy.n;OBbIX 
lI.BHraTeJIeH: «BYPMeHcTep H 
KBaim» 874VTBF160 (TenJIO
KO.lI. «THKCH»), 10000 a. A. c. 
npH 115 06jMUft, THBA 30JIOT
HflKOBoro Tuna C perYJIHpOBaHH
~M no KOHu.y no.rr.-alJH: MAH 
K7Z70/120C (TenJI9xo.rr. «YfJIe
ypaJIbCK») , 4 700 a. A. c. npH 
100 061Muft, THB,U .KJIanaHHOro 
nma co CMernaHHbIM peryJIHPO-
aaHHeM; «3yJIbu.ep» 6SD72 
(TenJIOXO,lJ, «HeMHpOBHlJ-,UaH-
lIeHKO» ), 3750 a. A. c. npH 
120 06/MUft, THB,ll KJIanaHHOro 
rHna c perYJIHPOBaHHeM no Ha
qaJIY nO.lI.allH. 

n peHMymecTBOM TonJIHBHbIX 
HacocoB c perYJIHpOBaHHeM no 
KOHu.y nO,lJ,allH SIBJISIeTCH pe3KRH 
fi lJeTKHH KOHeu. npou,ecca Puc. 315. TO[lJIHlBHhIH Ha'Coc .!JJBIiraTeJIH 
BnphICKHBaHHH, liTO ooecnellH- «BypMeiicTep Ii Bafm» TIma 
3aeT KalJeCTBeHHoe pacnhIJIHBa- 562VT2BF140: 1 _ KYJIaqHall ruaA6a; 2 - POJIHK TOJIKaTeJIlI; 

HHe H cropaHHe TOnJIHBa. He- 3 - TOJIKaTeJIh: 4 - HanpaBJIlIlO~aSf TOJIKaTe
JIll; 5 H 6 _ IIPY:lKHHhI; 7 - IIOBOAOK; 8 -

r:r.OCTaTOK 3THX HaCOCOB - )Ke- pa3rpysOQHOe oTBepcTHe; 9 - rrpHeMHoe OTsep-
~TKaH paOOTa .rr.BHraTeJIH Ha CTHe; 10 - IIPHeMHhll!: naTPy(5oK; 11 - HarHe. TaTeJIbHhlD: TPy6orrpoBoA: 12 - CBepJIeHHlI ]l;JIlI 
a.OJIeBbIX HarpY3KaX.- neperrycKa TOrrJIHBa; 13 - sarJIyrnKa; 14 ..... KOP-

npeHMymecTBoM TH C pery- nyc Hacoca; 15 - BTYJIKa; 16 - IIJIYH:lKep; 17 _ nOBopoTHa~ BTYJIKa; 18 ~ oT6oAHHK 

nnpOBaHneM no HallaJIY nO,lJ,alln 
HBJIHeTC5I MHrKaSI paOOTa .rr.BHraTeJIH aa .lI.0JIeBhIX HarpY3Kax. I1x He-
lI.OCTaTKOM - BHJIbIH KoHeu. BnpbICKHBaHHSI, liTO yXY.lI.IlIaeT np{)u.e~c 
cropaHHSI. 



CMellIa'HHoe perYJIHpOBaHHe KJIaIIaHHbIX HaCOCOB 06eCIIelIH.Bael 
OnTHMaJIbHOe perYJIHpOBaHHe )I.H3eJleM. ,llOCTOHHCTBOM ero HBJI5IeTC51 

lIeTKHM KOHe~TIO)I.aqH H aBTOMaTHlIecKoe perYJIHpOBaHHe onepelKeHH51 

nO)I.alIH Ha pa3JIHlIHhIX pelKHMax pa60ThI. O)I.HaKO Y 30JIOTHHKOBhI~ 
HaCOCOB co CMellIaHHbIM perYJIHpOBaHHeM HeB03MOlKHO pa3)I.eJIhHOe 

OJ 

PMC 316. TIJIYIH)KephI 30JIOTHMKOIBoro Ha
ICOIca, ocyrn:eC1'BJISlrom.He peryJIMpolBKy: 

a - no KOH[(y.nO,D;aqu; 6 - no HaqaJIY nO,D;a
qu. B - no KOH[(Y H HaqaJIY nO,lJ.aqu (cMeruaH

l\oe perYJIHpOBaHHe) 

perYJIHpOBaHHe Ha~aJIa H KOH~a 
II O)I.alIH. 3)I.ech IIpH perYJIHpOBa

HHH O)I.HOBpeMeHHO H3MeH.SIIDTC.SI 

06a MOMeHTa nO)I.alIH TOnJIHBa. 

TaK, npH YBeJIHlIeHHH no~alIH 
TOTIJIHBa yrOJI onepelKeHHH 

YMeHbmaeTCH, a KOHe~ nO)J.a tIH 
CTaHOBHTC.SI 60JIee II03)I.HHM, H 
Ha060pOT. 

O)I.HOBpeMeHHoe H3MeHeHHe 
HarpY3KH )I.BHraTeJIH no BceM 

~HJIHH)I.paM npOHCXO)I.HT rrYTeM 
H3MeHeHH.SI nOJIOlKeHHH TOIIJIMB

HOM PYKOHTKH nOCTa ynpaBJIe-
HHH, OT KOTOPOM qepe3 cHcTeMY 

phlqarOB H THT, 06II1.ero IIPH~O)I.HOro BaJIHKa IIPOMCXO)I.HT B03)I.eiicT

BHe Ha pa3BopoT 30JIOTHHKOBbIX IIJIYHlKepOB Y 30JIOTHHl(OBhIX HaCOCOB 

HJIH Ha pa3BopoT 3KCU~HTPHKOBhlX oceM npHBO)I.a TOJIKaTeJIeM OTCeq. 

HbIX HJIH BcaChIBaIOII1.Hx KJIanaHOB B KJIanaHHbIX Hacocax. 3THM Me
HHeTCH UHKJIOBaH nO)I.alIa TOnJIHBa. 

HH)J.HBH)I.yaJIbHOe perYJIHpOBaHHe ~HKJIOBOM nO)I.alIH TOnJIHBa B 

KJIanaHHhlX Hacocax npOH3BO)I.~TC.SI nYTeM H3MeHeHHH 3a30pa MelK)I.Y 

OTCeqHbIM HJIH BcaChIBaIOIIJ.HM KJIaIIaHOM H IlK TOJIKaTeJIHMH 3a CqeT 

H3MeHeHHH )I.JIHHbI 3THX TOJIKaTeJIeii. ,llJIHHa TOJIKaTeJI.SI H3MeHHeTCH 

npH nOMOII1.H BpaII1.eHHH raiiK'H 6 (CM. pHC. 33) HJIH pe3b60Boro co
e)I.HHeHHH 9 (CM. pRC. 34). 

C YBeJIHlIeHHeM 3a30~a (nYTeM YMeHbllIeHMH )I.JIHHhl TOJIKaTeJIH) 
nO)I.alIa TOnJIHBa B UHJIMH)I.P YBeJIMlIHBaeTcH, rrpM 06paTHoM )I.eiiCT
BMM - YMeHbllIaeTCH. 

B 30JIOTHHKOBhIX Hacocax HH,)I.HBH)I.yaJIhHaH perYJIHpOBKa IUIKJIO

BOM nO)I.alIH npOH3BO)I.HTCH H3MeHeHlHeM pa3BopoTa 30JIOTHHKOBoro 

nJIYHlKepa, TaKlKe C nOMOIIJ.blO H3MeHeHHH )I.JIHHhl TaJIpeIIHOM THrM. 

~ YBeJIHlIelHUeM )I.JIHHhI T51TH pa3BopOT
r 

nJIYHlKepa YMeHhllIaeTcH, a 
UMKJIOBa.SI no.rr.alIa 6Y)I.eT YBeJIHlIHBaThC5J, npH 06P8THOM )I.eiicTBlIfII
YMeHbllI8 ThCH. 

H3MeHHH 3THMM cnoc068MM lTJHKJIOBYlO nO)I.alIY TOnJIHB8, npOH3'B0-

.rr.HT )I.HH8MHlIecKYlO «no.rr.perYJIHpoBKY» pa60T81Omero )I.BIIraTeJIH. 
PerY~HpoBaHHe paBHoMepHocTH no~aqH Ton~HB~ no ~HJIHH~paM. 

P8BHoMepHocTb IIo.rr.aQH TOTIJIHBa no UHJIHH.rr.paM onpe.rr.eJI5JeTC5J H pe

rYJIMpyeTcH pa3JIHQHhIMH cTIOC06aMM: H8 Hepa60TalOII1.eM )I.BHraTeJIe _ 

3aMepoM ~HKJIOBOM nO.11.alIH C60pOM TOITJIHBa B MepHTeJIbHYlO MeH3YP

KY; C nOMOiII1.blO YCTaHoBm O)I.HHaKOBhIX XO.rr.QB TOJIKaTeJIeM OTcelIHhlX 

H:nH BcaCbIBaIOll(HX KJIanaHOB ¥ KJIarraHHhIX HaCOCOB (O)I.HHaKOBoii 

YCTalHoBKH 3a30poB MelK.11.Y KJIaIIaHaMH H HX TOJIKaTeJIHMH), qTO ' 
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06eCneQHBaeT H)I.eHTHlIHOCTh aKTHBHoro X o.rr. a TOnJI'HBHbIX HaCOCOB 

:LBHraTeJI5J; YCTaHOBKoii «HYJIeBOH nO)I.atIH» TOnJIHBa; u 

Ha pa60TaIOIIJ.eM .rr.BHraTeJIe - no nOKa3aHHHM )I.aBJIeHHH MaHOMeT

pOB H M8KClHMeTpOB C nOBopOTHoii rOJIOBKOH, YCTaHOBJIeHHbIX Ha Ha-
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PMC. 37." XapaKTepMCTM1KM pa60ThI CY,ZI.OBhIX ,ZI.BHraTeJIeii: TeIIJIOXO,ZI.OB «TMKCM» 
( ), « HeMHpOBMtI-)laHtIeHKo» (_.-._._), «YrJIeypaJIbca<» 

(- - - - -): cP :.B - yroJI OIIepeuKeHMSI BIIpblcKa; cP pz - M3MeHeHMe yrJIa, 

IC0011Be1'CTBYlOIII.ero Ma1KCMMaJIbHOMY 6HalleHMlO pz; dp/dcp - MaKCMMaJIbHaSi 
CKOPOCTb IHapaCTaHMSI ,ZI.aBJIeHMSI ra30B lIO yrJIy IIoBopoTa KOJIeHllaTOro lBaJIa 

rHeTaTeJIhHOH nOJIOCTH TOnJIHBHhIX IHacocoB; perYJIHpOBaHHeM paBHo

MepHocTH pacrrpe.rr.eJIeHHH N" P" PZI to•r IIO IJ;HJIHH.rr.paM. 
PezYAupoBaHue paBHoMepHocTu nooaqu TonAUBa no ijUAUHOpaM 

3aMepoM ijUKAOBOf( nooaqu npOH3BO)I.HTCH B CJIe.n.YlOIII.eM 1I0CJIe)I.OB8-
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Te~bHOCTH: peBepOHBHOe YCTPOHCTBO yCTaHaB~HBaeTCH Ha nepe~HHH 
XO~; TOnJIHBlIaH pYKOHrKa nOCT~ ynpaBJIeHHH - Ha nO~HylO no~atIy~ 
COOrBeTCTBYlOmylO HOMHtHa~bHOH MOlII.HOCTH; OT)J,ae'fJCH HarHeTaTe~b. 

HblH Tpy60npOBO~ nplOBepHeMOrO Ha* 
a) 0) coca; Ha HarHerareJIbHbUi IIITyu.ep 

ycraHaBJIHBaerCH MOMeHTOCKorr 

(pHC. 38, 6); pytIHbIM rrpOKatIHBaHH* 

eM Hacoca y~aJIHIOT H3 Hero BOS~yX; 
llpOKatIHBaH Hacoc BpytIHylO, c06Hpa* 

lOT B MepHble CTeKJIHHHble MeH3ypKH 
J eMKOCTblO 100 CM3 10-15 nOJIHbIX no-

~atI TOllJIHBa C Ka)K~OrO Hacoca, llO

,natIa TOllJIHBa ,nOJI)KHa npoH3Bo,nHTb

C'H C MaKCHMaJIbHO B03MO)KHOH CKO

POCTblO Ha)KaTHH pbltIal'a rrpOKatIHBa
HHH; nOCJIe OTCTOH ronJrHBa B Telle

RHe 10-20 MUIt onpe,neJIHeTCH 06'beM 

TOnJIHBa, no~aHHblH Ha O.l1.HY rro.l1.atIy. 

3aMepeHHaH llO~atIa TOllJIHBa .l1.0JI
LKHa COOTBe'VCTBOBarb peKOMeH.l1.0BaH-

PHC 38 MOMeHTOCKO[IbI' u 6 " 6 
It - co CTeKJUIHHoA Tpy(jKOA BHYTpeH- HOH, Heo X0JJ.HMOH .l1..1IH pa OTbI .l1.BH-
HHM ,!I;HaMeTpOM 2-4 MM: 0 - C MeTaJI- rareJIH Ha llOJIHOH Hal'pY3Ke (CM. 
JIH'IeCKOfi r-06pasHoA TPy6tcofi; 1 - t 6 17) B 
Tpy(jKa, 2 - pesHHoBoe HJIH neHbKOBoe a JI. . OJIee TOtIHOe onpe.l1.e~e-
KOJIe'IKo: 3 - peSHHOBafl Tpy6Ka, 4 - HHe IJ;HKJIOBOH nO.l1.atIH TOnJIHBa llO-npOKJIa.u.Ka. 5 - wTynep: L - paSMep, 
He (jOJIhWe ,!I;JIHHhI rHeS,Il.a wTynepa, JfytIalOT C60pOM TOnJIHBa y <Pavcy-' 
'IT06hI He nOMflTh ero ynJIOTHfllOznylO 

nOBepxHOCTh HOK, KOrOpble llpe~BapHTe~bHO Bbl-
HHMalOT H3 IJ;HJIHH~pOB. 

Il,UKIlOBOU noiJatteu (HaCOCOM HJIH <P0PCYHKOH) HaSbIBalOT eJI,H

HHtIHylO nO.l1.atIy TOllJIIHBa, ocymeC'rBJIHeMYIO CHCTeMOH BnpblCKa npH 

Ka)K.l1.0M ,pa60tIeM IJ;HKJIe. Ha HOMHHaJIbHOM peLKHMe U;HKJIOBaH nO.l1.atIa 
Onpe.l1.eJIHeTCH llO ~opMyJIe 

geNe I 
gil = in60zk Z ",U/Ut, 

rJI,C g e - y,ne~bHbIH .9<p<peKTHBHbIH paCXO.l1. TOll.YIHBa, t/a. A. C. '1,; 
N e - .9<p<peKTHBHaH MOlII.HOCTb .l1.BHl'aTe~H Ha paCqeTHOM peLKII

Me, a. Il. C.; 
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- tIHCJIO pa60tIHX IJ;HJI'llHtI.POB; 

n - qaCTOTa BpameHHH KO~eHtIaTOro Ba~a, 06/MUH; 
Z - K03<p<pllfU;HeHr TaKTHOCTH: .Z:V1H ~ByxTaKTHblx JI,BI1raTe~eH 

z=ll; ~JIH tIeTblpexTaKTHbIx z=0,5; 
k - KO~IlqeCTBO TOnJIIHBOBnpblcKHBalOmHx 3~eMeHTOB Ha O~

HOM U;HJIHH.l1.pe. ECJIH Ha KaLKtI.bIH IJ;IWHH~p yCTaHoB~eH 
O)J,HH Hacoc H O~Ha <PopCYHKa, TO k = I. ECJIH Ha U;'llJIHHtI.pe 

YCTaHoB~eHbI .l1.Be <POPCYHKH, pa60TalOlII.He OT CBoero Haco

ca, TO k=2. TIPH pa3BeTBJIeHHOH CHCTeMe, Kor).(a .l1.Be (H~H 
60~ee)_ <POPCYHKH O.l1.Horo IJ;HJIIi"H)J,pa pa60TalOT OT OtI.HOrO 
TOnJIHBHOro Hacoca, IJ;IHKJIOBble nO.l1.atIH ,u~H KaLK,uoro Ha

coca He06xo.l1.l.1MO CtIHraTb npH k= 1 H OrtI.e~bHO 1J,JIH <pop
CYHOK npH k, paBHoM qHC~y <P0PCYHOK. 

CTeneHb HepaBHoMepHocm nO)J,atIH (oTK~OHetHHe B npoH3Bo~H-
I e~bHocTH) HaCOCOB tI.BHra reJIH )J,onycKaeTcH 2-3 % . 

CreneHblO HepaBHoMepHocru noiJattu HaSblBaeTCH OTHOIlIeHHe pas

nOCTH llOtI.atIH TOIWHBa Me)K)J,Y n.H~IHHtI.paMH (HS KOTOPbIX O,uHH no

JlyqaeT HaH60JIbmee, a .l1.PyroH HaHMeHbIlIee KOJIHtIeCTBO Ton~HBa) 
)( lHaHMeHbilieMY no,uaBaeMOMY KO~lIqeCTBy ero. CTeneHb HepaBHO

MepHOCTH nO)J,atIH TOnJIlHBa BblpaLKaeTCH B npOIn.eHTax H onpe~emleTCH 

110 <popMYJIe 

100%, 

r,ue VMaKc • V MHH - no,uatIa Torr~HBa. COOTBeTCTBeHHO HaHOOJfbmaH 
II HaHMeHblIIaH, CM3. 

ECJIH HeT COOTBeTCTBIHH MeLK,uy saMepeHHOH nO~atIeH H peKOMeH

~OBaHHOH H CTeneHb HepaBHOMepHOCTH nO~aqH 60JIee ~onYCTHMOH, TO 

TaKOH TOnJIHBHbIH IHacoc He06xo~HMO nO.l1.pery~HlpoBaTb. 
TI pH npOBe)J,eHHH OTHOCHTeJIbHoro cpaBHeHHH paBHOMepHOCTH no

JLaqH Ton~HBa MeLK~y U;H~HH.l1.paMH nO.l1.atIy Ton~HBa MOLKHO ocyme

l TBIITb, BpamaH .l1.BIIIraTe~b Ba~onOBopOTHbIM YCTPOHCTBOM. B 3TOM 

l JIyqae MOLKHO BocnO~b30BaTbCH O~HOH MeH3YPKoH eMKOCTblO 
10-50 CM3. 

TIPH BpameHHH ~BHn[reJIH 'Ba~onoBopoTHbIM YCTpoikTBOM on.eHKa 

ILIIK~OBO:H: nO.l1.atIH Hacoca npOHSBO,lJ.HTCH He MeHee tIeM no TpeM 

laMepaM. 

ECJIH HIH~eKCbI (YKa3aTe~lH Ton~HBHbIX HaCOCOB) O~HHaKOBbI y 30-

IOTHHKOBbIX HaCOCOB H~H paBHbI XO~bI TOJIKaTeJIeH BcaCbIBalOmHX 

I1~H OTCetIHbIX KJIanaHOB B KJIaIJ.aHHbIX Hacocax, a U;HK~OBaH nO.l1.aqa 

pa3HaH, TO 3TO YKa3bIBaeT Ha pa3HylO nJIOTHOCTJ;. HaCOCOB. 

PecYllupOBaHue paBHOMepHocru noiJattu ronAUBa no ~ulluHiJpaM 
llyreM ycraHoBKU oiJuHaKoBbLX XOiJOB rOIlKarelleu orce~HbtX UIlU 8ca
{,bIBalOU{UX KllanaHOB npOH3BO.ZI.HTCH C nOMOmblO JIHHeHHOro HH~HKa .. 

10pa B CJIeJI,YlOmeH nOCJIe.l1.0BaTe~bHOCTH: peBepCHBHoe YCTPOHCT.BO 

ycraHaB~HBaeTCH Ha nepe.l1.HHH XO~; TonJ{HBHaH PYKOHTKa - Ha HOMH

J1aJIbHYIO no.n.aqy; co lIITyuepa Ha~ OT'CetIHbIM KJIanaHOM (npH pery· 
JIIIpOBaHHH no- Haqa~y nO.l1.atIn:), H~H Ha,lJ. BnYCKHbIM (npH peryJIHpO

BaHHH no KOHUY nOtI.atIH), MJIH C 06e'llX lIITyn.epOB -(npH CMelliaHtHOM 

pery~HpOBaHHH) CHHMalOTCH HarHeTaTe~bHble Tpy60npOBO,lJ.bI; CHH

MalOTCH lIITyn.epbI, K~anaHbI H ,ueTa~H, saKtpbIBaIOmHe COOTBeTCTBYIO

IU;IIe TO~KaTeJIH; cnYCKaeTCH TOnJIIHBO H3 MaI'HCTpa~H HanOJI~eHHH 

lIacoca, tIT06bI IIpe~OTBpaTHTb IHCKa)KeHHH B nOKa3aHHHX JIHH,eHHOro 

HH,uHKaTopa; yCTaHaB~HBaeTCH JIHlHeHHbI:H: HH~HKaTOp TaK, tIT06bI OH 

lIenOCpe.l1.CTBeHHO H~H c nOMOlII.blO BCTaBKH KaCaJICH Top1l.a TOJIKaTeJIH; 

npamaH .ZI.BHraTeJIb BaJIOnOBOpOTHblM YCT'pO:H:CTBO~ no nOKa3aHHlO 

HH,lJ.HKaTOpa anpe.l1.e~HIOT XO.ZI. TOJIKaTMH, KOTOPblH cpaBHHBaeTCH C 

peKOMeH.l1.0BaHHMM B IHHCTpy~n.HH no .9KCn~yaTan.HH Hacoca HJIH yKa-

3aHHbIM B pe3YJIbTaTaX CTeH,lJ.OBbIX HcnbITaHH:H:. B c~ytIae HeCOOTBeT

CTBHH npOH3BO,lJ.HTCH no.uperYJIHpOBKa Hacoca TeM cnOC060M, KaKHM 

OH pel'y~HpyeTCH. 
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PeZYAupOBaflue paBflOMepflOCrU nOaattu rOnAUBa fla pa60TaJOll{eJi 
OBUZareJle no nOlW3aflUJlM MaflOMerpOB U AWKCUMeTp08 C nOBopOT 

HOH rOJIOBKOH, YCTaHOBJIeHHhIX Ha HarHeTaTeJIhHOH nOJIOCTM TOnJIMB 

HhIX HaCOCOB. OOhItlHO B nacnopTe ,nBHraTemr YKa3hIBaeTCH .ll.aBJIeHMi 
TOnJIIMBa, C03,naBaeMoe TH B HarHeTaTeJIbHOM TpyoonpOBo,ne npM HOp 
MaJI,bHOM COCTOSIHM~ TOnJIMBono,naIOIIJ.eH annapaTyphl. HanpMMep, )1.JIS 

,nBHraTeJISI «BYPMeHCTep H Balm» 874VT2BF160 HOpMaJIhHOe .naB 
JIeHHe TOnJIHBa B HarHeTaTeJIhHOM TpyoonpoBo.rr.e ,nOJI)KHO OhITI 

600 KZC/CM2• B cJIytIae HapYlUeHMSI nJIOTHOCTH nJIymKepHoH napb 

TOnJIHBHOrO Hacoca JiJIH IMrJlhl C HanpaBJlHIO.m;eH q>OPCYIHKH ,naBJIeHW 
TOnJIHBa B ManoMeTtPe HJIH MaKcHMeTpe C nOBopoTHOH I'OJIOBKOH oy 
.rr.eT MeHhlUe peKoMeH,noBaHHoro. 3HRtIHT, IH KOJIMtIeCTBO no.rr.aHHOr( 

TonJIHBa B UHJIliH.np oy.neT MeHhlUe. qTOOhl BhIPOBHSITh paooTY .nBM
raTeJISI Ha TaKOM UHJIHH,npe, He06xo,nHMO YBeJIHtIMTh no.natIy TOnJIMB2 

MH.ll.'MBH.rr.yaJIhHOH no.rr.perYJIHpOBKOH IHacoca. 
OKOflttaTeAbflo~ peZYAupOBaflUe pa8floMepflocTu nOaattu ronAusj 

npoM3Bo.nIM1'S5! Ha puaooTaIOru.eM .rr.BHraTeJIe Ha HOMMHaJIhHOH HarpY~K' 
HJIH OJIH3KOH K HeH - BhIpaBHMBaHHeM paonpe,neJIeHHH IJ,.FIJIHH,lJ.POBOM 

MOIUHOCTH Nt C YtIeTOM pacnpe.rr.eJIeHMH napaMeTpOB Pi' Pz, Pc, to.1 

no UMJI'HlH.rr.paM, CHHTHeM H aHaJIH30M pa3BepHyThIX HJIH CMe.m;eHHhD 

HH,lJ.MKaTOpHhIX .rr.HarpaMM. TOJIhKO TaKtMM oopa30M MO}KHO ocy.m;eCT

BHTh OnTHMaJIhHOe perYJIMpOBaHMe .rr.BMraTeJIH. npaBHJIhHOe perYJIM
pOBaHMe .rr.BMraTeJIH MO)KHO ocymecTBHTb JIMlUh Ha HCnpaB:fIOH Ton-

JIHBHoH>annapaType. -
nOCJIe TOro KaK .rr.BMraTeJIh oy.rr.eT O'fiperYJUlpOBaH Ha nOJIHOH Ha· 

rpY3Ke, HeODXO,lJ.HMO npOBep'MTh ero paOOTY Ha pe}KMMe c MaJIOH Ha· 
rpYSKoH. nplM 3TOM MaKCHMaJIhHOe )1,aBJIeHMe cropalHHSI He )1,OJDKHC 
npeBhllUaTh )1,onYCTHMoro )1,JIH 3Toro, pe}KMMa. ECJIM OKa)KeTCH, tITO 

)1,aBJIeHHe cropaHMH OOJIhllle .rr.onYCTMMoro, peKOMeH.rr.yeTcH paBHOMep
HO YMeHh'IIIMTh nO,l1.atIy TOnJIHBa no BceM UHJIMH)1,paM. 

naHHble IperYJIHpOBaHMH .rr.B'HraTeJIH CJle,lJ.yeT BCer)1,a 3aHOCHTh B 
CneUMaJlhHhIH q)oPMYJlH-P, KOTOPhIH HBJlHeTCH OTnpaBHhIM MaTepHaJlOM 
)1,JlH nOCJle,lJ.YIOlUero perYJI'MpOBaHMSI H aHaJIMSa paOOThl .rr.BMraTeJlH. 

npOBepKa H perYJlHpOBallHe yrJla onepe}KeHHB -nO.ll.alJH TOnJlHBa. 

KaK Y}Ke YKa3hIBaJIOCh, pa3J1IMtIaIOT reOMeTpMtIeCKHH (no Hacocy) H 
,lJ.eHCTBMTeJlhHhIH (no q,opCYHKe) yrJIhl onep'e}KeHMH (HatIaJIa M KOH
[(a) no.rr.atIH TOrrJlHBa. 

reOMeTpHtIeCKMH yrOJI onepe}KeHMH nO,lJ.atI'H rOnJIHBa MSMepSleTCH 
Ha MaXOBMKe .rr.BMraTeJISI OT MOMeHTa HatIaJla HarHeTaHMH TOnJIMBHhIM 

HaCOCOM orrpe)1,eJIeHHOrO UMJlMH.rr.pa, tITO COOTBeTcTByeT MOMeHTY 3a

KpbIT'MH npMeMHoro OTBepCTMSI IIJlYH}KepOM BO BTYJIKe 30JIOTHHKOBOro 
Hacoca IMJlM MOMeHTY 3aKphITMH BcaChIBaIOll(erO (rrepenYCKIHoro) Ka
HaJIa B KJlarraHHbIX Hacocax, .rr.o B. M. T. 3Toro UMJIMHlIpa 

neHCTBMTeJIhHhIH yrOJI onepe}KeHMSI no.rr.atIH TOnJIMBa COO'fBeTCT

ByeT MOMeHTY HatIaJIa nO,lJ.'heMa MrJIhI <POPCYHKH H orrpeneJI5l"eTCSl rro 

~C~HJlJIorpaMMaM, CHHThIM 3JIeKTpHtIeCKHM OCUHJlJIOrpa<poM. BeJIHtIHH8 
.rr.eHCTBHTeJIhHOrO yrJIa onepe}KeHHH onpe.rr.eJIHeTCH: CKOPOCThIO VBeJIH
'lJeHHH .rr.aBJIeHHH TOrrJIHBa B TOrrJIIHBHOH CHCTeMe, BeJIHtI'HHOH SaT5ITa 

npY}KI1lHhI H rJI hI <POPCYHKH, ee MaCCOH H .rr.BM}Ky.m;HXCH C HeM tIaCTeHf 
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,'VlHHOll HarHeTaTeJlhHOrO TpyoorrpOBO,lJ.a, BeJIHtIHHOM OCTaTOtIHO~O ,lJ.aB

llCHHH TonJIMBa B HeM, rrJIOTHOCThIO TOllJIMBHOrO Hacoca, MapKOH rrpH-

\leIIHeMoro TOnJIMBa. 
Ha paOOtIHH npouecc ,lJ.BHraTeJlSI OKa3hIBaeT B03.rr.eHcTBHe.)1,eMCTBM-

Il'JlhHhIll yrOJI onepe}KeHIMH nO,lJ.atIH TOnJlHBa. OnrnMa.7IhH .. oe ero 3Ha

'ICHHe orrpe)1,eJIHeTCH B pe3YJIhTaTe CTeH.rr.O~hIX HcnhITaHHH .rr.BHraTeJIH 
lIa 3aBo.rr.e-CTpOMTeJIe. O.rr.IHOBpeMeHHO C .rr.eHCTBHTeJlbHhIM yrJIOM onpe

J~eJIHeTCH H reOMeTpatIeCKHM yrOJI, no nOKa3aHMHM KOToporo M napa
MeTpaM paOOtIero npouecca .rr.BMraTeJIH B npouecce 3KCrrJIyaTaUMH 

l y.rr.HT 0 rrpaBMJIhHOCTH peryJIMpOBKli .rr.B'MraTeJIH. u u 

OrrhITHhle .rr.aHHble rrOKaShIBaIOT, tITO orrTMMaJIhHhIM .rr.eMCTBMTeJIh-

IIbIii yrOJI orrepe)KeHIMH cp paBeH rrepMO.rr.y 3a.rr.ep}KKM caMOBOOrrJIaMeHe
lIHH 't' rro yrJIy rrOBopOTa KOJleHtIaTOrO BaJIa. neHCTBHTeJIbHhIH yrOJI 

onepe2KeHHH MelIhllle reOMeTpMtIeCKOrO Ha 5-15°. 
BCHKoe OTKJIOHeHHe yrJIa orrepe}KeHHH OT onTHMaJIhiHorO 3HatIeHMH 

npMBo)1,HT K YXY)1,llleHMIO 3KOHOMHtIeCKMX nOKaSaTeJIell paooThI .u.BMra-
1 eJIH. npH YBeJIHtIeHHH yrJIa onepe}KeHHH OT OrrTHMaJIhHOrO npouecc 

l ropalHHH xapaKTeplHsyeTcH BhICOKHMH SHatIeHHHMH pz, YBeJlMtIMBaeTCH 

CKOPOCTh HapaCTaHH5.l ,lJ.aBJIeHHH ~Pz rro yrJly rrOBopOTa KOJIeHtIaTOrO 
BaJla, TeMnepaTypa OTXO)1;H.m;HX ra30B nOH'lI}KaeTCH, p, YMeHhlUaeTCH. 
PaOOTa .rr.BHraTeJIH rrpOlICXO.rr.MT }KeCTKO H MO}KeT COrrpOBQ}K,lJ.aThCH 

CTYKaMH. 
npM YMeHhllleHHM yrJIa onepe}KeHHH npouecc cropalHMH oy.rr.eT xa-

paKTepH30BaThCH MHrKOM paOOTOM .rr.BHraTeJIH, MaKCMMaJlhHOe )I.aBJle
HHe cropaHHH YMeHblllaeTCH, TeMnepaTypa OTXO.ll.HIUHX ra30B YBeJlIMtIH-

naeTCH. p, TaK}Ke YMeHblllaeTCH. 
n03TOMY B CJIytIae H3MeHeHMH napaMeTpOB pa~OThI .rr.BMraTeJIH B 

npouecce ero 3KCrrJIyaTaUHH CBepx HOPM, .rr.onYCTHMhIX nT3, CJle,lJ.yeT 

npOM3BeCTH rrpOBepKY, a rrpM HeOQXo.rr.'HMOCTH perYJlHp-oBKY yrJIa one
pe}KeHHH. HeoOxo.rr.HMOCTh npOBepKH yrJIa onepe}KeHHH B03HMKaeT B 

CJIytIae cMeID.eHMH KYJIatIHOH: lllaiiohl TOnJIIHBHOrO Hacoca MJlH ee sa
MeHhI, nOCJIe peMOHTa pacnpe.rr.eJIMTeJlhHOrO B3J1a, )I.JlH npOBepK'M nJIOT
HOCTH TOnJIHBHhIX HaCOCOB KOCBeHHhIM nYTeM, a TaK}Ke nOCJle H3Me

HeHHH HaTH}KeHHH uenM npMBo.rr.a pacrrpe.rr.eJI'HTeJIhHoro BaJIa, npM npH
MeHeHHH TOTIJIllBa, OTJlHtIaIO.m;erOCH CBOHMli xapaKTepliCTHKaMIM OT 

peKOMeH,lJ.OBaHHoro. u 

B npouecce 3KcnJlyaTaUM'M COCTOHHHe TOnJIHBHOH annapaTyphI 

YXY,lJ.IIIaeTCH, YMeHhlUaeTCH nJIOTHOCTh nJIYIH}KepHhIX nap TOnJIHBHhIX 

HacocOB H MrJI C HanpaBJIHIO.m;HM'H <P0PCYHOK. 3TO npMBO,lJ.HT K TC!MY, 
tITO npH peKOMeH,lJ.OBaHHOM reOMeTpHJleCKOM yrJIe onepe}KeHIMH ,lJ.eHCT
BMTeJlhHhIH: yrOJI MO}KeT YMeHhlllaThCH, OTtIero H3MeHHTCH H napaMeT

phI paOOThI )I.BHraTeJIH. B 3TOM cJIytIae HeOOXO)I.HMO YBeJIMtIHTh reo

Me'J1pMQeCKHH: yroJl onepe)KeHHH. BeJlHtIHHa H3MelHeHHH reOMeTpHtIe

CKoro yrJIa nO)1,OHpaeTCH B npou.ecce peryJlHpoBKM ,lJ.BHraTeJIH Ha 

HOMHHaJlbHhIX oOopOTax. 
enOCOO perYJIHpOBaHHH H onpe,lJ.eJIeHHH reOMeTpMtIeCKOrO yrJla 

onepe2KeHMH 3aBMcHT OT KOHCTPYKU'MH TorrJlHBHOrO Hacoca HaHOOJlee 

IIlHpOKOe npHMeHeHHe Ha MOPCKOM <pJlOTe nOJIytIHJI cnoco6 onpe.rr.eJIe-

HIHH IHatIaJIa {KOHua) no.rr.atIa TOnJlMBa C nOMOIIJ,hIO MOMeHTocKona 
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(CM. pHC. 38). O)1.HaKO ero npHMeHeHHe .u;eJIeC006pa3Ho TOJIbKO Ha Ha

cocax, HMeIOIII.HX xOpoIIIHe, HeH3HOllIeHHbIe IlJIYHJKepHbIe napbI, HHalIE 
H3-3a 60JIbllIHX YTelIeK TOnJIHBa cpaKrnlIecKHH reOMeTpHqeCKHH yroJI 

6Y)1.eT 01;JIHlIaTbC5I 0'1' 3aMepeHHoro. K TOMY ~e 3TOT crroc06 npHMe
HHM Ha Hacocax, HMeIOIII.HX HaflHeTaTeJIbHbIe KJIanaHbI. 

TIpoBepKa HalIaJIa (KoH.u;a) rrO)1.alIH C rrOMOIII.bIO MOMeHTOCKorra 
rrpoH3Bo)J.HTC5I B cJIe)1.YIOII..I;eH rrOCJIe)1.oBaTeJIbHOcTH: peBepcHBHoe 
YC1'POHCTBO CTaB5IT Ha rrepe)1.HHH XO)1.; TOTIJIHBHYIO PYKD5ITKY nOCTa 
yrrpaBJIeHH5I YCTaHaBJIHBaIOT Ha HOMHHaJIbHYIO no,n:alIY; C npOBep5le

MOrO TOnJIHBHOrO Hacoca DTcoe,n:HH5IIOT HarHeTaTeJIbHbIH Tpy60rrpoBo,n:; 

rrpoKalIHBaIOT Haco~ BpylIlHyIO )1.0 rrOJIHOro y,n:aJIeHH5I H3 Hero B03,n:yxa; 
Ha HarHeTaTeJIbHbIH llITy.u;ep Hacoca YCTaHaBJIHBaIOT MOMeHTOCKon' B 
CTeKJI5IHHOH Tpy6Ke 1 MOMeHTOCKona (CM. pRC. 38, a) ypoBeHb T~rr
JIHBa YCTaHaBJIHBaIOT npHMe'pHo Ha ee cepe,n:HHe H CPHKCHPYIOT pe3H
HOBbIM HJIIH rreHbKOBbIM KOJIelIKOM; BaJIOrrOBOpoTHbIM YCTPOHCTBOM 
rrpoBopalIHBaIOT )1.BHraTeJIb Ha rrepe,n:IHHH xo,n: ,n:o MOMeHTa HalIaJIa 

rro,n:beMa YPO~HH (MeHHcKa) TOrrJIHBa B CTeKJI5IHHOH Tpy6Ke (HJIH ,n:o 
MOMeHT,? HalIaJIa BbITeKaHH5I TOrrJIHBa H3 Tpy6KH - CM. pHC. 38, 6), 
KOTOPbIH orrpe)1.eJI5IeT HalIaJIO no,n:alIH TOrrJIHBa; rro MaxoBHKY )1.BHraTe

JI5I onpe)1.eJI5IIOT yrOJI HalIaJIa rro,n:alIH TOnJIHBa, 3aMep5leMbIH OT TOlI
RH, cooTBeTcTBYIOIII.eH MOMeHTY HaqaJIa )1.BHJKeHlH5I MeHHCKa HJIH BbITe

KaHH5I TOnJIHBa H3 Tpy6KH )1.0 B. M. 1' . .3TOrO n;HJIHH,n:pa; B CJIYlIae He-
06XO)1.HMOCTH orrpe,n:eJIUTb yrOJI KDHn;a rrD,n:alIH TOrrJIIIBa rrpO)1.0JIJKaIOT 

BpaIII.aTb )J.BHraTeJIb )1.0 MOMeHTa, Kor,n:a rrpeKpaTHTcH BbITeKaHHe Torr
JIHBa H3 Tpy6KH MOMeHTOCKDna, 3TOT yrOJI OIIpe,n:eJIHeTCH Ha MaXOBHKe 
)1.BHraTeJI5I OT B. M. T. orrpe,n:eJIHeMOro .u;rHJIHH,n:pa )1.0 rrOJIOJKeHHH, COOT
BeTCTBYIOIII.ero MOMeHTY rrpeKpaIII.eHH5I BhITeKaHH5I TOrrJIHBa. 

Orrpe,n:eJIeHHe yrJIa HalIaJIa (KOHn;a) rrO)1.alIH TOrrJIHBa Ha KaJK)1.0M 
Hacoce )J.BHlraTeJIH Heo6xo)1.HMO rrOBTopUTb )1.Ba-TpH pa3a, qT06hI pe-
3YJIbTaTbI He OTJIHlIaJIHCb 60JIee lIeM Ha 0-0,5 rpa,n:yca. 

I1Hor)1.a Ha HeKoTopbIX )1.BHraTeJI5IX BCTpelIaIOTcH MaxoBHKH, Ha 
KOTOPbIX YKa3aHO TOJIbKO rrDJIOJKeHHe BepxHHx MepTBblx TDqeK no .u;H

JIHIH~paM 6es pa36HBKIH ero B rpa)1.ycax. B 3TOM CJIYlIae reoMeTpHlIe
CKHH yrOJI HalIaJIa (KoHn;a) no,n:alIH TOnJIHBa 

r 3601 
CPOIl=~, 

I')J.e I - ,n:JIHHa ,n:yrH MaXOBHKa OT MeTKH, cooTBeTcTBYIOIII:eii HalIaJIY 

(KOHn;y) no,n:alIH TOnJIHBa, )1.0 B. M. T . .3TOro n;HJIHH,n:pa, MM; 
D - )J.HaMeTp MaXOBHKa, MM. 

QT06bI YBeJIHlIHTb reOMeTpHlIeCKHH yrOJI HatJaJIa rro,n:alIH TOnJIHBa 
He06xo)1.IHMO KYJIalIHYIO llIaH6y CMeCTHTb B HailipaBJIeHHH BpaIII.eHH~ 
p~crrpe,n:eJIHTeJIbHOrO BaJIa Ha nepe,n:HHH XO,n:; lIT06hI YMeHbillHTb yrOJI 

(floll , nocTynaIOT Ha060pOT. TIepecTaHOBKa KYJIalIHOH llIaH6bI BbIIIOJI-

HHeTCH pa3JIHlIIHbIMH crroc06aMH B 3aBHCHMOCTH OT KOHCTpYKn;HH ee 

KperrJIeHHH Ha pacrrpe)1.eJIHTeJIbHOM BaJIy. 3TH crroc06bI YKa3bIBaIOTCfI 

B HHC:PYKn:.,HH no 06CJIYJKHBaHHIO )1.BHra'I'eJIH. 06bIlIHO CMeIII:eHHe Ky
JIalIHOll llIaH6bI Ha O)1.IHH 3y6 Y BcrrOMOraTeJIbHbIX )1.BHraTeJIeH HJIH Ha 
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1 MAt Y rJIaBHbIX )1.BHraTeJIeH H3MemleT MaKCHMaJIbHOe )1.aBJIeHHe cro
paHHH Ha 1 K2cjCM2. 

ECJIH KYJIalIHaH llIaH6a cHMMeTpHq'Ha H pa60TaeT Ha rr~e)1.HHH H 
3a,n:HHH XO)1. (Harr'PHMep, y )1.BHraTeJIH 8,llP43j61), TO YBeJIHlIeHHe yrJI8 
IlO)l.alIH TOrrJIHBa Ha rrepe)1.HHH xo,n: rrpHBe)1.eT K YMeHbllIeHHlO yrJIa 

Ilo,n:alIlH Ha 3a)J.HHH XO)1., H Ha06opOT. B 3TOM CJIytJae YCTaHaBJIHBaeTCfI 

3KOHOMHlIecKH. rrpaBHJIbHbIH llJIH Tpe6yeMbIH 3aBo,n:OM-cTpOHTeJIeM 
yrOJI no,n:alIH TOrrJIHDa Ha rrepe)1.HHM xo,n:, TaK KaK 3TOT peJKHM pa60Thl 
,Il.BHraTeJIH HBJIHeTCH OCHOBHbIM. 

Ha ,n:BHraTeJIHX «BYPMeHCTep H BaHH» MapOK 550VTBFllO, 
562VTB2BF140 H 874VTBF160, HMeIOIII.HX TorrJIHBHbIe HaCOCbI 30-

JIOTHHKOBoro THIIa C perYJIHpOBKOH rro KOHn;y rrO)1.alIH H 6e3 HarHeTa
TeJIbHbIX KJIanaHOB, reOMeTplHlIeCKHe yrJIbI rro,n:atJH TOrrJIHBa HeB03-

MOJKHO orrpe)J.eJIHTb C rrOMOIII.bIO MOMeHTOCKorra HJIH TaKoe orrpe)1.eJIe

HHe BbI3bI\3aeT 60JIbllIYIO norpellIHOCTb. B 3TOM CJIYlIae yrOJI orrepeJKe
HHH orrpe,n:eJIHIOT rrYTeM HaXO)KJ1,eHHH MOMeHTa nepeKpbITHH rrpHeMHbIX 

OTBepCTHH BO BTYJIKe rrJIYHJKepOM, lITO COOTBeTcTByeT yrJIy HalIaJIa 
rrO)1.atJH TOrrJIHBa HaCOCOM. 

,llaIHHaH npOBepKa OCYIII.eCTBJIHeTCH B CJIe)1.YIOIII.eH nOCJIe)1.0B
u

aTeJIb

HOCTH: peBepCHBHoe YCTPOHCTBO YCTaHaBJIHBaIO'T Ha rrepe,n:H'IUI XO)1.; 

1'OrrJIHBHYIO PYKOHTKY fiOCTa yrrpaBJIeHH5I - Ha HOMHHaJIbHYIO rrO)1.alIY; 
rrepeKphIBaIOT KJIarraHhI y rrpOBepHeMorO Hacoca Ha no,n:BO,n: TOnJIHBa 

K Hacocy H Ha rreperrYCK DT Hacoca, qT06bI rrpe,n:ornpaTHTb 1H3JIHllIHIOIO 
nOTepIO TOnJIIlBa; C npOBep5leMOrO TDIIJIHBHDrO Hacoca OT)1.aIOT 3a

u
-

rJIyllIKy 13 (CM. pHC. 35), KOTOpa51 pacrrOJIOJKetHa C rrpoT~HBOrrOJIOJKHOH 
CTOPDHbl OT nO)1.BO,ll.flIII.ero TOnJIHBHOrD Tpy60npoBo,n:a K Hacocy, OJKH

,n:aIOT, rrOKa TOrrJIHBO He CTelIeT H3 HarHeTaTeJIbHOH rrDJIOCTH, HanfeTa
TeJIbHbIX H neperrYCKHoro Tpy60npOBO)1.0B; BaJI )1.BuraTeJIH BaJIOnOBO

POTHbIM YCTPOHCTBOM BpaIII.aIOT Ha nepe)1.HHH XO)1., rrJIYHJKep TDnJIHB
Horo Hacoca no,n:HHMaeTC5I BBepx, COBepllIaH HarHeTaTeJIblHbIH XO)1.; 

Ha6JIIO,n:aIOII..I;HH CMOTPHT B DTKpbITOe npHeMHoe oTBepcTHe 9 (CM. 

pHC. 35), rrO)1.CBelIIHBaH ero cpoHapHKoM; npH no,n:beMe nJIYHJKepa 
BBepx Ha6JIIo,n:aIOIII.HH nepeKpbIBaeT npHeMHoe oTBepcTHe; MOMeHT 

rrepeKphITHH npHeMHoro OTBepCTlIH 6DKOBOH nOBepXHOCTbIO rrJIYHJKepa 
6y,n:er COOTBeTCTBOBaTb reOMeTpHlIeCKOMY HalIaJIY no,n:alIH TOnJIHBa; 
reoMerpulIecKHH yrOJI HalIaJIa rro,n:alIH TOrrJIHBa 3aMepHeTCH Ha Maxo

BHKe ,n:BHraTeJI5I OT TOlIKH, cooTBeTcTBYIOIII.eH MOMeHTY nepeKpblTHH 
rrpHeMHoro oTBepcTHH rrJIYHJKepOM, )J.O B. M. 'f. . .3TOrO .u;HJIIHH)1.pa. 

Ha Tex Hacocax, r,n:e Ha6JIIO,n:aIOII..I;eMY HerrOCpe)1.CTBeHHO He BH,n:HO 
rrpJiel-iHOrO OTBepCTHH (TaK KaK MellIaeT CJIe)1.YIOIII.HH Hacoc), MOJKHO 

ycrrellIHo Ha6JIIO,n:aTb ero C rrOMOIII.bIO 3epKaJIb.u;a. 

Y KJIarraHHbIX HaCOCOB C perYJIHpOBKOH no HalIaJIY nO)1.alIH TOnJIH· 
Ba (HarrpHMep, Ha ,Il.BHraTeJIHX 8,llP43j61, ,llP30j50, Ha )1.H3eJIHX cpHp. 

Mbl «3yJIb.u;ep» SD72, 5SAD72, 6TD56, THna RD) rrpoH3Bo,n:~TCH npo

BepKa H perYJIHpOBKa yrJIa KOHn;a rrO)1.alIH TOrrJIHBa, KOTOPbIH ,n:OJIJKeH 
6bITb rrOCTOHHHbIM. KOHen; rro,n:alIlH TOnJIHBa onpe,n:eJIHeTCH no MOMeHTY 
npeKpaIII.eHHH BbIJIHBaHHH TOrrJIHBa H3 Tpy6KH MOMeHTOCKona ,( CM. 

pHC. 38, a) HJIH C rrOMOIII.bIO JIHHeHHOro HH,n:HKaTopa. u 

,llJIH onpe,n:eJIeHHH KOHn;a rro,n:alIu TOrrJIHBa C rrOMOIII.bIO JIHHeHHOro 
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HH,1l.HKaTOpa IlOcTynaIOT CJIeJI.YIOIIJ,HM 06paSOM: peBepCHBHOe YCTPOHCT 

BO YCTaHaBJIHBaIOT Ha nepe.rr.HIHH XO.rr.; TOnJlHBHYIO PYK05lTKY nOCT~ 
ynpaBJIeHHH - ~a nOJIHYIO IIO.rr.alJY; C TOnJIHBHorO Hacoea CHHMaIO' 
HarH~TaTeJIbHbIH TPy60npOBO,1l.; BbIHHMaIOT H3 Hacoca HarHeTaTeJIbHbIi 
KJIanaH BMeCTe C ce,1l.JIOM (rHeS,1l.0M) H npYX{J1HOH; cnYCKalOT TOnJIHB( 
HS MarHCTpaJIH HanOJIHeHH5I Hacoca, lITo6bI IIpe.rr.OTBpaTIfTb HCKa}Ke 

HHH B nOKasaHHHX JIHHeHHOro HH,1l.HKaTOpa; npOBOpalJHBaIOT ,1l.BIHJra 
TeJIb BaJIOnOBOpOllHbIM Y~Tpo:ikTBOM ,1l.0 Tex nop, nOKa nopmeHb npo 
BepHeMoro Hacoca He .rr.OHAeT ,1l.0 B. M. T. npHl\{epHO Ha 30-35°' yCTa

HaBJIHBaIOT JIHHeHHbIH HHAHKaTop TaK, 't1T06bI OH KaCaJIC5I .n;O~hlWKc 
nJIYHiKepa; npO,1l.0JI2KBIOT BpaIIJ,aTb .n;BHraTeJIb Ha nepeAHHH XO,1l. y 

HaOJIIOAaIOT sa. nOKasaHHeM mmeHHoro HHAHKaTopa, KOTopoe 0Y,1l.e1 
YBeJIHlJHBaTbCH, MOMeHT, KorAa CTpeJIKa JIHHeHHoro IHHAHKaTopa nepe. 

CTa~T Bpa~aTbcH H IIOKa3bIBaeT HaHOOJIbmee SHalJeHHe, lJTO COOTBeT' 

cTByeT KpaHHeMY BepXHeMY IIOJIOLKeHHIO IIJIYHLKepa Hacoca, HBJIHerC5J 
reoMeTp.ulIeCKHM KOHlUOM IIO,1l.alJH TOTIJIHBa. YrOJI Ha MaXOBHKe .nBH

raTeJIH OT B. ~. T. IIpOBepHeMoro UHJIHH.npa ,1l.0 IIOJIOLKemIH, COOTBeT
CTBYIOIIJ,ero KpaHHeMY BepXHeMY nOJIOLKeHHIO IIJIYHJKepa Hacoca HB-
JIHeTCH reOMeTpHlJeCKllM yrJIOM KOHua nO,1l.alIH TOnJIHBa. ' 

nplH perYJIHpOBalHHH paOOTbI ,1l.BHraTeJIH HeOOXO,1l.HMO nOMHHTb IlfTO 

H3MeH~Tb Y!OJI HalJaJIa HJIH KOHua nO,1l.alJH nYTeM nepeCTaHOBK~ KY
JIalJHOH waHObI CJIe.nyeT Tor.na, KOr,1l.a yrJIbI 3HalJHTeJIbHO OTJIHTJalOTCH 
01' peKOMeHAOBaHHbIX, HJIH IIpH nepexo.ne Ha ,1l.PyroH COpT TO'IIJIHBa 

B OCTaJIbHbIX CJIYlIaHX OCYIIJ.eCTBJIHeTCH nO,1l.perYJIHpOBKa Ha pa60-

TaIOIIJ,eM .nBIu;.aTeJIe sa ClJeT H3MeHeHHH .nJIHHbI TaJI~enHOH THrH Y Ha
CO~OB SOJIOTHHKOBoro THna HJIH sa ClJeT IHSMeHeHHH ,1l.JIHHM TOJIKaTe

JIeH WTOKOB BnYCKHbIX HJIH OTClJeTHhlX KJIanaHOB Y KJIanaHHbIX Haco
COB C perYJIHpOBaHHeM no KOHUY HJIH HalJaJIY nO,1l.alJH TOIIJIHBa (CM 

pHC. 33), JIMOO OOOHX -cpasy B KJIanaHHbIX Hacocax co CMewaHHbIlId 
perYJIHpOBaHHeM. 

Heooxo.rr.IJ1MO, K COLKaJIeHHIO, oTMeTHTb, lITO B nacnopTHblx ,1l.aH
HbIX, B HHCTP-YKUiHHX IIO OOCJIYLKHBaHHIO ,1l.BHraTeJIeH, B OTlJeTaX no pe

rYJIHpOBKe Ha CTeH.rr.OBbIX H XO,1l.0BbIX npHeMo-c.rr.aTOlJHbIX HCIIbITaHHHX 
lJaCTO He YKa3bIBaIOT HH ,1l.eHCTBHTeJIbHbIe, HH IreOMeTpHlJeCKHe yrJIbI 
HalIaJIa H KOHTI;a nO,1l.alJH TOnJIHBa. 31'0 HBJIHeTCH OOJIbmHM He,1l.0CTaT

KOM CY,1l.0BOH TeXHHlIeCKOH .rr.oKYMeHTaUHIJ1. npH IIX OTCYTCTBHIH MOJKHO 
nOJIb30BaTbCH ,1l.aHHbIMH TaOJI. 17.,.. rAe OOJIbllIHe SJ{8lJeHHH 9THX yrJIOB 
,1l.aHhI ,1l.JIH THLKeJIbIX coproB TOn~lIHBa. • 

PerynHpoBaHHe HynesoH nOAalJH. npe,1l.BapIITeJIbHaH perYJIHpOBKa 
,nBHraTeJIH 3aKaHlJHBaeTCH IIpOBepKOH IHYJIeBOrO nOJIOLKeHHH Hacoca 

UeJIb ee - npoBepHTb o.rr.HoBpeMeHHoe BbIKJIIOlIeHHe Bcex TOIIJIHBHbIX 
HaCOCOB IIpH nOJIOLKeHHH TOnJIHBHOH PYKOHTKIH Ha «CTon». YCTaHOBKa 
HYJIeBOro nOJIOJKeHHH HacocoB TaK}Ke OOeCnelJHBaeT 'paBHOMepHOCTb 
pacnpe,1l.eJIeHHH nO,1l.alJlJ1 TQIlJIHBa no llJfJIHH,1l.paM. 

npOBepKY HYJIeBOH no.rr.alIH MOLKHO IIPOHSBO,1l.HTb paSJIHIIIHbIMH Me ... ~ 
TO,1l.aMH B saBHCHMoCTH OT KOHCTPYKUHIH H cIIocooa perYJIHpOBaHHH; 1 
Hacoca. ~~ 

HaHOQJIee npOCTbIM H 06IIJ.HM HBJIHe'FCH CJIe,1l.YIO'IIJ,HH MeTO.rr.· Torr: 
JIHBHYro PYKOHTKY nOCTa YIIpa:eJIeHHH CTaBHT B TIOJIOJKeHHe «CTon»j" 
m . 

l nOMO'II.T.bIO BaJIOnOBOpoTHOro YCTpoikTBa KOJIeHIIaTbIH BaJI YCTaHaB

'IHBaIOT B nOJIOLKeHHe, B KOTOPOM POJIMK TOJIKaTeJIH npOBepHeMoro 
lIacoca He conpHKacaeTCH C KYJIalJHOH waHOOH HJIH COWeJI Ha ee IJ.H
.IHH,npHlJeCKYIO lJaCTb; C npOBepHeMoro Hacoca CHlHMaIOT HanHeTaTeJIb

IIblH TPyoonpOBO,1l.; Hacoc npOKalJHBaIOT BPYlJHYIO H Ha6JIIO,1l.aIOT 3a 
1I0HBJIeHHeM TOnJIHBa; eCJlH TOnJIIiBO He IIOHBJI5reTCH, TO HYJIeBaH_no

'lalJa YCTaHOBJIeHa npaBHJIbHO, B npOTHBHOM CJIYlJae HeOOXO,1l.HMO 

IIp0lll3BeCTH perY.lIlfpOBKY Hacoca. 
OObIIIHO ,1l.JIH Ha,ne2KHOM OCTalHOBKH .IlBHraTeJI5I TOnJIHBHble HaCOCbl 

peryJIHpYIOT TaK, lJTOObl nOAalIa TOnJIHBa npeKpaII.T.aJIaCb He npH HY
!leBOM IIOJIOLKeHHIH TOIIJIHBHOM PYKOHTKH H YKasaTeJIeM TIOJIOLKeHIIH 
lIaCOCOB. a Ha ,1l.Ba - lJeTblpe ,1l.eJIeHHH paHbwe HYJIeBOrO IIOJIO}KeHHH. 

4TOObI npos-epHTb, Ha KaKOM .rr.eJIeHliH YKa3aTeJIH nOJIOJKeHHH Ra
coca rrpeKpaII.T.aeTCH nO,1l.alJa TOIIJIHBa, nocTynaIOT CJIe,1l.yroIII.HM oopa-

30M HalJHHaIOT npOKalJlHBaTb BpylJ1HYIO Hacoc C HYJIeBOrO ,1l.eJIeHHH, 
nOCTeneHHO YBeJIHlJHBaH nO,1l.alJY TO~HBa, Bos.rr.eMcTBYH HH,1l.HBH,1l.yaJIb-
110 Ha KaJK.ubIH Hacoc; MOMeHT, Kor.ua npoH30M.ueT pOCT ,1l.aBJIeHHH B 

Hacace H nOHBfHTCH TOnJIHBo-B HarHeTaTeJIbHOM wTyuepe, 0Y,II.eT HalJa
JIOM HYJ1eBOM nO,II.alJH TOnJIHBa. MOJKHO nocTynaTb H B oopaTHoM no

pH,II.Ke, nOCTeneHHO YMeHbwaH nO,1l.alIY TOnJIHBa II npOKatIHBaH Hacoe 

BPYtIHyIO AO MOMeHTa cPbIBa .rr.aBJIeHHH TOnJIHBa II npeKpameH1IIH er~ 
BbITeKaHHH H3 HarHeTaTeJIbHOrO wTyuepa, tITO cooTBeTcTByeT HYJIeBOIi 
nO,II.atIe TOnJIHBa. 

PerYJIIIPyeTcH HYJIeBaH nO,1l.alJa TeMH LKe cnocooaMH H BOS,1l.eMCT

BHeM Ha Te LKe opraHbI Hacoca (B 3aBHCHMocm 01' KOHCTPYKUHH ~ 
MeTO,II.a ero perYJIHpOBaRHH), lJTO H npH perYJIHpOBaHHH UHKJIOBO~ 
no.rr.aqH (KOJIlllIeCTBa nO,1l.aBaeMOro TOnJIHBa), TOJIbKO npH TOIIJIHBHOH 
PYKOHTKe nOCTa ynpaBJIeHMH B nOJIOLKeHHH «CTOIl» M YKa3aTeJIe llOJIO

JKeHH5I Haeoca Ha BTOPOM - lJeTBepTOM ,1l.eJIeHtHM. 
npOBep~a nJIOTHQCTH TonJIHBHblX ,.aCOCOB. C YBeJIMlIeHHeM M3Hoca 

npeUHSHOHHbIX ,1l.eTaJIeH YBeJIMlJI'IBalO'fCSl IIpOTelJKM TOnJIIHBa tIepe3 
HenJlOTHOCTM, tITO npMBO,II.HT K cmJ:JKeHHIO H HepaBHOMepHOCTM no.uatIH 
TonJIMBa TIO UHJIMH,1l.paM, K sana3.ublBaHHIO ero nO,1l.atIH H, KaK CJIe,1l.CT

SlHe, K HapyrneHMIO .1!pou.ecca cropaHIHSl H paBHOl\tepIHOCTH napaMeT'POB 
paOOTbI ,1l.BHraTeJIH no I.J,MJIMH.upalVI, YXY,1l.weHHIO ero 3KOHOMHtIeCKHX 
nOKa3a TeJIeH. 

BOT IIOlJeMY HeOOxO,1l.HMO IIOCToaHHO CJIe)I.HTb sa COCTOHHMeM Jl pa

OOTOM TOnJIHBHbJX HaCOCOB, cBoeBpeMeHHo npoBepSlTb HX nJIOTHOCTb B 

UeJIOM H B OT,1l.eJIbHOCTM llJIYHJKepHbIX H KJIanaHIHblX nap. CpOKM ne
pMO,1l.HlJeCKMX OCMOTPOB THB,U YKa3bIBaIOTcH B IHHCTPYKU"I1HX no IHX 
OOCJlYLKHBaHHIO H B c~e.uHeM ,II.JIH MaJIOOOOpOTHbIX )I.BHraTeJIeM COCTaB
JIHIOT 4-0 TbIC. 1{,. 

nJIOTHOCTb TOnJIMBHbIX HaCOCOB MOLKeT onpe.ueJIHTbCH pa3JIMtIHbIMH 
cnocO'oaMH. 

OnpeoeAeHue nAOTHOCTU TonAUBHoeo Hacoca HaHOOJIee npocTo oCY

II.T.eCTBJIHeTCH C nOMOII.T.bIO MaHoMeTpa MJIM MaKcMMeTpa C nOBopoTHOH 

rOJIOBKOM B CJIe,1l.YIOII.T.eH nOCJIe.uOBaTeJIbHOCTH: peBepmmHoe YCTPOHCT" 
BO CTaBSlT Ha nepe)I.HMM XO,1l.; TOnJIIMBHYIO PYKOHTKY nOCTa ynpaBJIeHMSl 

YCTaHaBJIHBaroT Ha nOJIHYro no.uatIY; BaJIOnOBOpOTHbIM YCTpoikTBOM 
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)l.BHraTeJIb npOBOpaqJ:lBalOT TaK, qTOObI POJIJ:lK TOJIKaTeJI5I npOBep5le· 

MO:O TOnJIJ:lB~OrO .. HaCOCa BbIllIeJI Ha U;J:lJIJ:lH,UpJ:lqeCKYIO qacTb TOnJI.J:lB· 
HOll KYJIaqHOJ:l llIaJ:l,ObI; C HaCOCa CHJ:lMaIOT HarHeTaTeJIbHbIH: Tpy60rrpo· 

BO.n:; BbIIHJ:lMaIOT HarHeTaTeJIbHbIH: KJIanaH; :ijPyqHYIO npOKaqllBaI01 

Hacoc ,UO nOJIHOrO y.n:aJIeHJ:l5I B03,Uyxa; Ha HarHeTaTeJIbHbIH: IlITyu:ep 

YCTaHaBJIJ:lBaIOT MaHOMeTp ItJIJ:I MaKCJ:lMeTp C nOBOpOTHOH: rOJIOBKOH 

(MOLKHO YCTaHaBJIIJ:IBaTb J:lX Ha IlITaTHoe MeCTO ,nJI5I MaHOMe1'pOB y Ha

COCOB MOlIl.HbIX ,UJ:l3 eJIeH: , Tor.n:a Ha IlITJ'lU;~ Heooxo.n:.J:lMO nOCTaBJ:lTb 3a

f.JIYIlIKY); npOKaqJ:lBalOT Hacoc BPyq,HYIO J:I C03.n:aIOT B HeM ,UaBJIeHJ:le 
200 KeC/CM,2; HaLKaTJ:leM Ha pblqar pyqHOH: npOKaqKJ:I nO.l1..l1.epLKJ:lBaIOT 

~TO ,UaBJIeHJ:le nOCT05lHHbIM; onpe.n:eJI5IIOT BpeM5I, B TeqeHHe KOToporo 

COXpaH5IeTC5I 3TO nOCT05lHHOe ,naBJIeHJ:le, J:I CpaBHJ:lBaIOT C peKOMeH,UO

BaHHbIM J:lHCTpYKU;J:leH: 3HaqeHJ:leM; OOblqHO 3TO BpeM5I COCTaBJI5IeT 

15-20 cel{ .n:JI5I ,HOBbIX nJIYHLKepHbIx Ilap H 5-7 ceK .n:JI5I H3HOllIeH

HbIX; eCJIJ:I BpeM5I COBna.n:aeT C peKOMeH.n:OBaHHbIM, TO nJIOTHOCTb Ha
coca CqJ:lTaeTC5I y.n:OBJIeTBOpIJ:ITeJIbHOH:. 

npOBepKa nJIOTHOCTH Hacoca OCYlIl.eCTBJI5IeTC5I TaKLKe nYTeM no

CTaHOB~J:I 3arJfYllIKJ:I BMeCTO MaHOMeTpa J:I nO,UBeca Ha pblqare rpY3a, 

KOTOPbIJ:I C03.n:aeT ,naBJIeHJ:le TOnJIJ:lBa npHMepHo 200 KeC/C.M2• L(JIJ:lHY 

pbIqara J:I Bec rpy3a MOLKHO onpe.n:eJIJ:lTb J:l3 <POp MyJIbI, npJ:lBe,UeHHoH 

B pa3,UeJIe «Onpe,UeJIeHJ:le nJIOTHOCTJ:I nJIY,HLKepHbIx nap npJ:l nOCTOHH

HOM .n:aBJIeHJ:lJ:I». no,U .n:eH:CTBJ:leM nO,U:BellIeHHOro rpy3a nJIYHLKep no.n:

HJ:lMaeTC5I BBepx, BbITeCmI5I '[onJIl:IBO 1R3 pa6oqeH: nOJIOCTH Hacoca tIe

pe3 l:IMelO~HeC5I 3a30pbI. B MOMeHT OTKpbITl:I5I nepenYCKHoro KJIanaHa 

llJIl:I coe,nl:lHeHl:I5I cnJ:lpaJIe06pa3Horo BJ>Ipe3a nJIYHLKepa 30JIOTHl:IKOBorO 

Hacoca C OTCeqHbIM l:IJIM npl:leMHbIM OTBepCTJ:leM np0l:l30H:,UeT CpbIB 

rpy3a. nJIOTHOCTb Hacoca Cql:lTaeTC51 ) )I.OBJIeTBOpl:lTeJIbHOH:, eCJIl:I Bpe

M5I .. OT MOMeHTa nO,UBeca rpy3a .n:o ero cpbIBa COCTaBl:IT He MeHee Ok 

HOl:l Ml:IHyTbI. L(aHHbIM cnOCOOOM npOBep5llOT THBL( .n:B1l:IraTeJIeH: MOlIl.
HOCTblO ,UO 2000-2500 u. A. c. 

HapYllIeHl:Ie nJIO'IHOCTJ:I TOnJIl:IBHOrO Hacoca MOLKHO 06HapYLKl:ITb l:I 

no YBeJIUtleHl:IlO YPOBH5I MaCJIa B Kopnyce TOnJIl:IBHOrO Hacoca. 

npJ:lBe,neHHble cnoc06bI npOBepKil:I nJIOTHOCTl:I He MorYT YKa38Tb, 

KaKaH l:I3 npeU:l:I3l:10HHbIX nap Hacoca nponYCKaeT TOnJIl:IBO. n03TOMY 

IlP0J:l3BO,U5IT BbI5IBJIeHJ:le nJIOTHOCTl:I OT.n:eJIbHbIX nap aacoca; nJIyHLKep

HbIX nap, KJIanaHOB CO CBOl:lMIJ:I rHe3.n:aMJ:I. 

!!pO?epKa nAOTHOCTU nAYHJlCepHbLX nap TonAU8HblX HaCOC08. npo

CTeJ:lllIl:IJ:I cno~oo: nOCJIe npOMbIBKJ:I BTYJIKJ:I J:I nJIYHLKepa B )J.J:l3eJIbHOM 

TOnJIl:IBe B~O,U5IT nJIYHLKep BO BTyJIKy; 3aKpbIBalOT BcaCbIBalOlIl.ee l:I 

OCHOBHoe OTBepCTl:I5I C Toplu;a BTyJIKil:I J:I OTBO,U5IT nJIy~LKep; no.n: IWYH

LKepOM oopa3yeTc5I pa3peLKeHJ:le, no.n: ,UeH:CTBJ:leM \.l1.aBJIeHJ:l5I aTMoccpep

Horo B03,Uyxa nJIYHLKep ,UOJILKeH B03BpaTJ:lTbC5I B J:lCxo.n:Hoe nOJIO

LKeHl:Ie. 

L(pyrOH: npOCTOH: cnoc06 npOBepKJ:I OCHOBaH IRa Cl:IJIe TpeH'J:l5I: nJIYH

LKepHylO napy CTaB5IT B BepTJ:lKaJIbHOe nOJIOlKeHJ:le l:I BbI,UBl:IralOT nJIYH

lKep H3 BTyJIKl:I npJ:lMepHO Ha 50-70% ero pa60qeH: nOBepxHocTH~ 
3aTeM nJIYHLKep OTnYCKaIOT; nOjI, .n:eH:CTBJ:leM Cl:IJIbI c06cTBeHHoro Bec~ 
nJIYHlKep ,UOJILKeH nJIaBHO onYCTl:ITbC5I BH1l:I3; TO lKe caMoe He06xo.n:IIMQ 

nOBTOpJ:lTb, MeH5IH yrJIOBOe nOJIOlKeHJ:le nJIYHLKepa OTiHOCl:ITeJIbHO BTYJI~ 
80 

/ 

hll; BO Bcex CJIyqaHX nJIYHLKep ,UOJIlKeH nJIaBHO onYCKaTbC5I BHl:I3. 

OJ1.HaKO 3Tor cnoco6 xapaKTepl:l3yeT He CTOJIbKO rep MeTll:ltlHoCTbJ , 
I.'KOJIbKO KaqeC'I:BeHHoe COCT05lHl:Ie COnpJ:lKaCalOlIl.J:lXC5I nOBepXHOCTeli 

IIJlYHLKepHOH: napbI. n03TOMY OCHOBHbIM cnOCOOOM oppe,UeJIeHl:IH nJIOT
J]OCTl:I nJIYHlKepHbIX nap HBJIHeTCH rJ:l.l1.paBJIl:IqeCKOe J:lCnbITaHJ:le no.n: 

1I0CT05lHHbIM l:IJIl:I nepeMeHHbIM ,UaBJIeHl:IeM TonJIl:IBa. , 
H cnblTat-tUe npu nOCTOflflflOM, aa8AeHUU OCHOBaHO Ha c:npe.n:eJIeHHl:I 

llpeMeHJ:I npOTeKaHll:lH TOnJIl:IBa qepe3 3a30pbI nJIYHLKepHOJ:l napbl no~ 
leHCTBJ:leM Ha nJIYHLKep nOCT05lHHOrO YCJ:lJIl:IH OT no.n:BellIeHHoro rpy3a 

(BpeM5I l:I' ,UaBJIeHJ:le ,UOJILKHbI YKa3bIBaTbC5I B llHCTPYKU;l:Il:I no 06CJIy-

IhllBaHJ:lIO Hacoca). 
l1cnbITaHJ:l5f npOl:l3BO,UHT Ha cneU;l:IaJIbHOM npJ:lcnoCOOJIe..HHH 

(p"C. 39). Ha CTOJIe 9 MOHTJ:lpyeTcH CTaKaH 6, B KOTOPbIH BCTaBJI5IeT

l'51 nJIYHLKepHa51 napa 7-8 C npOKJIa.n:KaMil:I 1. BTYJIKa 8 C Top,u;a rep-

\1:eTl:I3J:1pyeTc5I 3ar JIYIlIKOH 
2 Ha OOJITaX HJIJ:I Ha pe3b

oe. 4epe3 CBepJIeHl:Ie 4 B 
CTaKaHe J:I npJ:leMHOe OT

BepcTHe 5 BO BTYJIKe Ha.n:

JWYHlKepHoe npocTp aHCTBO 

ianOJIH5IeTCH TOnJIJ:lBOM, a 

Qepe3 oTBepcTHe 3 H3 Hero 

y.n:aJI51eTCH B03.n:yX. nOCJIe 
3anOJIHeHl:IH TOnJIl:IBOM 

Ha.n:nJIYHlKepHoro npOCT

paHCTBa CBepJIeHJ:lH 3 J:I 4 
3 ar JIyrnaIOTCH. 

,LI.JISI onpe.n:eJIeHJ:l5I 

IIJIOTHOCTJ:I nJIYHLKepHOH 

lIapbI oCB060lK.n:aeTCH PbI

Qar 13 c rpY30M 11 OT 
cTonopa 10 l:I o,UHoBpeMeH

no BKJIlOqaeTC5I ceKYH.n:O-

Mep. 4epe3 POJIl:IKOBbIM: 
Poc. 39. TIPHHI.J;HIII'HaJiblIa5I cxe~l:a lIIipHorro· 
cOIOJIeHH5I .l1.JIH H1C1IIblTaHH5I IIJIymKepHblx nap 

IIIpH n()lCTOSlHH()IM .l1.aiBJIeHHH TO[IJIHBa TOJIKaTeJIb 14 YCJ:lJIHe OT 

pblqara C rpY30M nepe-
.n:aeTC5I nJIYHlKep'Y 7. no)J. B03)J.eiic:l}HeM.. nOCT~HIRHOrO rpy3a 

IIJIyHlKep CLKJ:lMaeT TonmfBo C nOCTOHHHOH CHJIOJ:l, B Ha.n:nJIYH-

)KepHOM npoCTpaHcTBe C03.n:aeTCH nOCT05lHHOe )J,aBJIeHJ:le Ton~llBa, no)J. 

.n:eHCTBJ:leM KOToporo TOnJIl:IBO qepe3 3a30pbI MelK.n:y BTYJIKOH H nJIyH

LKepoM BbITeCH5IeTCH l:I3 Ha)I.nJIYHLKep'Horo npoCTpaHcTBa, nJIYHlKep 

no.n:HJ:lMaeTC5I BBepx. Kor.n:a OTCeqHa51 KpoMKa IWYH)Kepa oTKpoeT 

npl:leMHOe OTBepCTJ:le BO BTYJIKe, rpy3 ObICTPO yna.n:eT. B 3TOT MOMeHT 

OCTaHaBJIJ:lBaIOT ceKYH.n:oMep. YCl:IJIJ:le OT rpy3a npl:l cpbIBe pbIqara 

(npl:l oTCeqKe no.n:aqH TOnJIl:IBa) BOCnpJ:lHHMaeTC5I npYlKll:I~HbIM aMop-

T1J:13aTOpOM 12. 
L(aHHoe npl:lcnoc06JIftHl:Ie MOLKeT llMeTb pa3JIJ:lqHOe KOHCTpYKTl:IBHOe 

lICnO.TIHeHl:Ie. HanpliMep, MOLKeT npl:lMeHHTbC5I O.n:l:IH pblqar HJIl:I Cll: 

CTeMa pblqarOB ,UJIH rpy3a B aaBl:ICHMOCTIl:I OT pa3MepoB nJIYJ.{lKepHOH 
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llapbI H He06xo)I.HMOrO )I.aBlleHHH llpH HCllbITaHIJ'fH, a CJIe)I.OBaTeJIblt 

H HeOOXO)I.HMOrD Beca rpysa. fIPHCllDCo6JIeHHe MOJKeT 6bITb BbliiDJIH~ 
HD HJIH TDJIbKO )I.JIH O)I.HDrD pa3Mepa llJIYHJKepHOH llapbI, HJIH )I..'151 

pa3HbIX pa3MepDB, TOr)I.a HMeeTCH Haoop pa3JIHlIHbIX CTaKaHOB. 
Bec rpy3a Ollpe)I.eJIHeTCH no <popMYJIe 

P=fp Ka, 

r)I.e P - Bec rpysa, Ka; 
f - llJIOIII.a)I.b llOllepeYHDrO CeqeHHH llJIYrHJKepa, CM2; " 
P - HeD6xo)I.HMDe )I.aBJIeIlIHe )I.JIH HCllbIT8HH5I nJIYHJKepHOH na· 

pbI, KCCjCM2. 
Onpe)I.eJIHM, HalIplHMep, KaKOH rpyS Heo6xD)I.HMO llO)I.BeCHTb, qTOObI 

C03)I.aTb )I.aBJIeHHe TOnJIHBa B 400 KacjcM2, eCJIH )I.HaMeTp nJIYHJKepa 

paBeH 20 MM; 
P=O,785·4·400 11256 Kc. 

ECTecTBeHHo, TaKOH 6DJIbIllOH rpya HPHJIDJKHTb HellDcpe.llcTBeHHo 

K IIJIYHJKepy HeBD3MDJKHD, nD3TDMY llpHMeHHIOT pblqaJKHbIe CHCTeMbI. 
,llJIHHa pbIqaJKHDH CHCTeMbI DopaTHD llpDnDpII,HDHaJIbHa Becy nD)I.Be

lllHBaeMorD rpysa llpH HCllbITaHHHX 
HCnbtTaltufl npu nepeMeHHOM daBJleHUU DCHOBaHbI Ha saMepe Bpe

MeHH lla)I.eHHH )I.aBJIeHIHH TDllJIHBa B pa6DqeH nOJIDCTH nJIYHJKepHOH 
napbI OT O)I.HDrO Sa)I.aHHDrD 3HaqeHHH )I.O )I.pyrDrD (BpeMH H )I.aBJIe

HHH YKa3bIBalOTcH B HHCTPYKII,HH no 06CJIYlImB3HHlO Hacoca). 
B )I.aHHDM -cIIDco6e llJIYH}Kep HenD.llBHJKeH, a )I.aBJIeHHe TDnJIHBa B . 

• IIPHCllDCOOJIeHHH C(3)I.aeTC5I nocTDpoHHHM HCTDqHHKDM ~ TOllJIHBHbIM 

pyqHbIM npeccDM. fIpHCnDCOOJIeHlHH MorYT ObITb pa3HDH KOHCTPYIDII,HH 
fIJIYHJKeplIaH llapa (pHC. 40), nJIYHJKep 8 H BTYJIKa 4, llDMemalOTCH B 

KDPIIYC llPHCllOCOOJIeHHH 5. CBepxy llJIYH:lKepHaH napa aaJKHMaeTCH 
3arJIYllIKoH 8, HMelOIII.eH DTBepcTHH 10 .llJI5{ BbIIIYCK8 B03,ll;yxa H 9-
)I.JIH H8rHeTaHHH TOIIJIHBa. PyqHbIM npeCCDM 12 C llDMO'III.blO HarHeTa

TeJIbHDrD TP)'lODIIPDBD)I.8 9 TDIIJlllBO IIO)I.aeTCH B paOOqylO llOJIDCTb 7 
fIocJIe TDrD KaK qepe3 DTBepcTHe 10 y)I.8JIHT B(3)I.YX H n05{BliTCH TDII

JIIHBD, OHD 3arJIYIllaeTCH. TIpO)I.OJIJKaH HanHeTaTb TDIIJIHBO npeccDM. 

)I.aBJIeHHe TDllJIHBa B pa6DqeH llOJIDCTH llPHCIiOCOOJIeHMH )I.DBO,ll;HT )I.O 
3HaqeHHH, YKa3aHHbIX B HHCTPYKII,HH, DObIqHD )I.D 600 KccjCM2 - KDHT 

PDJIliPYeTCH llO MaHDMeTpy 11 (Ha pHe. 40 2 - KOHTpraHK8; 6 - npD' 

KJIa)I.Ka; 13 - oTBepcTHe ,ltJIH c6Dpa TDnJIHBa). 
fIJIDTHDCTb nJIYHJKepHDH llapbI OII,eHHB8eTCH nO' ~peMeHH na)I.eHllj 

)I.aBJIeHHH TDllJIHBa (HanpHMep, C 600 )I.D 500 KacjcM2 3a 30 ceK) ~ 
.n:JIH KaJK,ll;orD THIIa HaCDca DroBaptmaeTcH KOHKpeTHD IHHCTpYKu.He~ 
BpeMH DllpeCCOBKH DlIpe.n:eJIHeTCH He TOJIbKD 3a30pOM y llJIYHJKePH

3 llap, HD H BH3KDCTblO )I.H3eJIbHDro Tonmma, IIpHMeHHeMDrD llpH HCll 

TaHHHX. fID3TDMY B HHCTPYKII,HH llD DnpeCCOBKe llJIYHJKepHhIX lla 

Bcer.n:a YKa3bIBaeTCH TeMllepaTypa H BH3KDCTb TDIIJIHB8. TeMnepaTYP 
TDIIJIHBa He .n:DJIJKHa ObITb HHLKe 20°C 

fIJIOT~DCTb llJIYH:lKepHDH napbl lltHDr)I.a OII,eHHBaIOT llO KDJIHqeCTB'Y 

YTeqKH TOnJIIHBa qepea 3a3DphI llJIYHJKepHDH nap-hI 3a Dllpe.neJIeHHOe 
BpeMH. 3Ta YTeqKa He .n:DJI:lKHa llpeBbIllIaTb 7D a B MMHYTY. ,llaHHblM 
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iOCDOOM llpDBepKa DcymeCTBJIHeTCH, HanpHMep, Ha llpHCnDCDOJIeHHH 
I 40 6) TOllJIHBD cDoHpaeTcH Y oTBepcTHH 12 B MeH3ypKY· 

I PH~ np'Hcnbca6JIeHHH, YKa3aHHoM Ha pHC. 4
B
O
H

'Dr
a
D' XIID~~ij::yP H::p~e~ 

J1IOOOM nDJIDJKeHHH aKTH ,u., 
\ CTaHaBJIHBaTbCH JB -::\~TD 1J:03BDJIHeT Dllpe)I.emITb IIJIDTHDCTb IIJIyH>Kep-
1l0MDmblO ynopa • J 

1I0H napbT no BceH ee paODqeH )I.JIHHe. 
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naHOB, npOBepKY HX repMeTHllHOCTH H, B CJIYlJae He06xo,lI;HMOCTlJ 

npHTHpaTb KJIanaHbI. f 

TIpaBHJIbHble ,lI;aHHble 0 nJIOTHOCTH KJlanaHOB B CBOHX rHe3,lI;a; 

MOiKHO nOJIYlJHTb nYTeM HX HCnblTaHH5I B npHcnoco6JIeHHRX (PlMc. 4 I) 
BcacbIBalOmHH 1 H HarHeTaTeJIbHbIH 6 KJIanaHbI BMeCTe co CBOHMI 

rHe3~aMH 2 nOMeIijalOT B npJIcnoCOOJIeHHH 3 H KpenHT B nepBoM CJIY 

lJae raHKoH 4, BO BTOPOM - llITYlI,epOM 5. K npHCnOCOOJIeHHIO B coOpt 

npHCOe,lI;HHHIOT HarHeTaTeJIbHbIH TpyoonpOBO,lI; C MaHoMeTpoM. PYlJ' 

5 

I 

PRe. 41. npHcrroco6JIeH'IIe J1,JIH HCrrbl: 
TaHRH KJIarraHOB THB,L:( Ha llJIOliHOCTb 

HbIM npeccoM nO,lI;KalJHB.aIOT ,lI;H' 

3eJIbHOe TOnJIHBO liJIH KepOc}fB 
,lI;0 ,lI;aBJIeHHH 200 !\'cC/CM2. 3a

TeM onpe,z:r.eJIHIOT BpeMH na,lI;e

HHH ,lI;aBJIeHHH Ha ..120 KeC/CM2} 

KOTopoe ,lI;OJIiKHO ObITb He MeHee 

20' ceK. TIPH 100 KcC/CM2 H 
MeHbllIe He ,lI;OJIiKHO ObITb 3aMeT

Horo na,lI;eHHH ,lI;aBJIeHHH Ton

JIHBa. 

ITIJIOTHOCTb KJIanaHOB THB,l.{ 
MOiKHO onpe,lI;eJIHTb, nOMemaH 
KJIanaHbI C npHCnOCOOJIeHHHMH 

(ICM. pHC. 41) B ,lI;H3eJIbHOe Ton

JIHBO HJIH KepocHH, a no HarHe

TaTeJIbHoMY TPyoonpOBO,lI;Y no
,z:r.aBaTb ciKaTblH B03,z:r.yx ,lI;aBJIe

HHeM 5~8 KeC/CM2• TIPH He-

nJIO~HOCTH KJIanaHOB nY3blpb
KH B03,lI;yxa 6Y,lI;YT BbIXO,lI;HTb Ha nOBepxHocTb TOnJIHBa. 

TIpoBepKa nJIOTHOCTH KJIanaHOB (HarHeTaTeJIbHblX H BnycKHbIX) 

C nOMOmblO KepocHHa npOBO,lI;IlfTCH cJIe,lI;YlOmHM cnocoooM: KJIanaH H 

fHe3,lI;0 BbIHHMalOT I!3 Hacoca, KJIanalH CTaBHT B rHe3,lI;0 H cBepxy Ha

JIHBalOT KepocHH, KOTOPbIH He ,lI;OJIiKeH npOCalJHBaTbCH no,lI; KJIanaH. 

npOBepKa H perYJIHpOBaHHe cfl0pcYHOK. HaHOOJIee lJaCTO pa60Ta 

,lI;BHraTeJIH HapYllIaeTCH H3-3a HeHcnpaBHOCTH <pOpCyiIOK (pHC. 42), tITO 

JIerKO 06HapYiKHBaeTCH no KalJeCTBY paOOTbI ,lI;BHraTeJIH. 

,K OCHOBHbIM npH3HaKaM HeHcnpaBHOCTH paOOTbI <P0PCYHOK OTHO
CHTCH: nOBbIllIeHHe HJIH nOHlHiKeHHe TeMnepaTypbI OTpaOOTaBllIHX ra-

30B Ha OT,lI;eJIbHbIX lI,HJIHH,lI;pax ,lI;BHraTeJIH; nOHBJIeHHe ,lI;bIMHOro Bbl

XJIona npH paOOTe ,lI;BHraTeJIH oe3 neperpY3KIH; HapYllIeHHe paBHOMep

HOCTH P z B lI,HJIHH,lI;pax; npOH3BOJIbHOe ~HHiKeHHe MOmHOCTH H P i B 

OT.,neJIbHbIX lI,HJIHH,lI;paX; YBeJI1HlJeHHe paCXO,lI;a TOnJIHBa npH O,lI;HOM H 

TOM iKe nOJIOiKeHHH TOnJIHBiHOH PYKOHTKH; nOHBJIeHlMe CTYKOB B O,lI;HOM 

HJIH HeCKOJIbKHX lI,HJIHH,lI;paX HJIH B HarHeTaTeJIbHblX TpyoonpOBO,lI;ax. 

HeHcnpaBHOCTh paOOTbI <pOpCyHOK MOiKeT HacTymITb H3-3a npHMe~ 
HeHHH 3arpH3HeHHDro H OOBO,lI;HeHHOro TOnJIHBa, HenpaBHJIbHOH c6op

KH H peryJIHpOBKH <P0PCYHOK, HenpaBHJIbHOrO MOHTaiKa Ha ,z:r.BHraTeJIe, 

_ HapYllIeHHH peiKHMa OXJIaiK:,lI;eHHH <pOpCyHOK, oc.n.a:OJIeHHH 3aTHra rrpy

iKHHbI BlCJIe,lI;,CTBHe YMeHbllIeHHH ee iK:eCTKOCTH H T. ,lI;. B pe3YJIbTaTe 

npHMeHeHHH 3arpH3HeHHoro TOnJIHBa YBeJIHlJHBalOTCH H3HOChl npelI,H-
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1II0HHbIX nap H ,lI;HaMerp OTBepCTHH paCnbIJIHTeJIefi <P0PCYHOK. HaJIH-

'IHe BO.ll.bI oc06eHHO rrpH BbICOKocepHHCTOM TonJIHBe, BbI3bIBaeT KOP

P03HpOBa~He ,lI;eTaJIeH <POPCYH~H, lJTO lJaCTO npHBO,lI;HT K 3aBHcaHHIO 

JlrJIbl. 113"3a HenpaBHJIbHOH 

COOpKH H MOHTaiKa <P0PCYHOK 
oopa3YlOTCH nepeKOCbI, 3aBHca

IIHe HrJIbI paCnbIJIHTeJIH, He

IlJIOTHOCTH B coe.rr.HHeHHHX. 
HeHcnpaBHOCTb paOOThl 

<pOpCyHKH npHBO,lI;HT K HapYllIe
IIHIO lJeTKOCTH BnpbICKa, npo

I~ecca paCnbIJIHBaHHH H cropa

I1HH, nO,lI;TeKaHHIO H npeKpame -

IIHIO TIOLLalJH TOnJIHBa H T . .rr.. 
KalJeCTBO BnpbICKa 3aBHCHT 

IlpeiK.rr.e Bcero OT .rr.aBJIeHHH 

nnpbICKa, perYJIHpyeMoro HaTH-

)!{eHHeM npyiK:HHbl 4 (CM. 

pHC. 42) <pOPCY'HOlJHOH HrJIbI. 
nOH CJIaOOM aaTHre npyiKHHbI 

B~PbICK TonJIHBa Ha'lJHHaeTCH 

paHbllIe, aero npo.rr.OJIiKHTeJIb

I-lOCTb YBe.rrHlJHBaeTCH. OT .9TOrO 

YBeJIHlJHBaeTCR pacxo.rr. TOTIJIHBa, 
YXY,lI;lllaeTCH npolI,eCC paCTIbIJIH

BaHHH, cMeceo6pa30BaHHH, BOC

rrJIaMeHeHHH H cropaHHH, YBeJIH

lJHBaeTCH Harap B lI,HJIHH.rr.pe H3-
sa HenOJIHorO cropaHHH. 3ana3-

.IT.bIBaHHe OTCelJKH BnpblCKa MO
iKeT TaKiKe HacTynHTb lI3-3a 

TopMOiK:eHHH HrJIbI paCnbIJIHTeJIH 

B HanpaBJIHlOmefi BCJIe.rr.CTBHe 

nepeKoca, nona,lI;aHHH MeXa'HH

lJeCKHX npHMeceH, KOpp~3HH 
rrpeUH3HOHHblX nOBepXHOCTeH, a 
TaKiKe 113-3a 113Hoca ce.rr.JIa pac

rrbIJI11TeJIH, 3an11palOmeH nOBepx
I-lOCTH HrJIbI H TOplUa TOJIKa-

TeJIH. 
TIpH YBeJI11lJeHHOM 3aTHre-

PRe 42. cpopeYHKa Jl:BHraTeJIH MAH 
K6Z57j80: 

1 _ pacrrblJIHTeJIb; 2 - Ha)KHMHOti UITOK: 
3 _ TapeJIKa: 4 - rrpY)KHHa; 5 - UITOK, 
6 _ KOprryc <!JOPCYHKH; 7 - rrpooKa; 8-
KaHaJI .Il.JIH no,n:BO.ll.a TOnJIHBa; 9 - ynopHal'l 
UIaiioa; 10 - KOJIrraK. 11 - HrJIo,n:ep)Ka-

TeJIb: 12 - HrJIa <!JOPCYHKH 

rrpYiKHHbI HaOJIIO.rr.aeTCH sana3-

.rr.bIBaHHe H COKpamelHHe nepHO

.rr.a BnphlCKa, YBeJIHlJHflaeTCH 

.rr.aBJIeHHe BnpblCKHBaeMoro Ton-
JIHBa }f3-3a nOBbIllleHHoro .rr.aBJIeHHH no.rr.aeTCH OOJIbllIOe KOJIHlJe-

CTBO . TonJIUBa B UHJIH'H.rr.p 3a HeOOJIbllIOH npOMeiKYTOK BpeMeHH, 

BeJIHlJHBaeTCH .rr.aJIbHOCTb <paKeJIa, TonJIHBO nona.rr.aeT Ha CTeHKH Ka

~ePbl cropaHHH, OTlJerO npOHCXO,lI;HT ero KOKCOBaHHe H Harapooo
pa30

: 
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BaHHe. HapYllIeHHe CMeCeOOp'330BaHH5I npHBO,nHT K yxy.rr.llIeHHIO nl 
l(eCca CrOpaHHH, JKeCTKOH paOOTe ,nBHraTeJIH, CHHJKeHHIO ero 3KO) 

MHlJHO'CTH. 

PacnpOCTpaHeHHbIM .rr.e<peKTOM <P0PCYHOK HBJIHeTCH no,nTeKaH 
npH no,nTeKaHl:m Ha paCnblJIHTeJIe,no H nOCJIe BnpbICKa B03HHKai 
KanJIH TOnJIHBa. OT 3Toro B COnJIOBbIX OTBepCTHHX paCnbIJIHTeml 

B KaMepe cropaHHH oopa3yeTC5I Harap, YBeJIHqeHHe KOToporo B U 
JIHH.n.pe npHBo,nHT K nOTepe no,nBHJKHOCTH H JIOMKe IlopllIHeBbIX KOJIE 

nO,nTeKaHHe BbI3bIBaeTCH H3HOCOM 3anHpaIOIII.eH HrJIbI H ce.rr.JIa pacn 

JIHTeJIH, nepeKOCOM HrJIbI, neperpeBOM <POPCYHKH Ii OTJIO)KeHHeM KC 

C~ BHyTpH ce,nJIa paCnbIJIHTeJI5I, nepeKOCOM CPOPCYHKH OTHOCHTeJIb, 
rHe3,na B KpblllIKe l(HJIHH.rr.pa, oOpa3YIOIII.HMCH BO BpeMH ee MOHTa.Hi 
11 qpe3MepHoro 3aJKHMa. L- ~ 

3HaqHTeJIbHOe BJIH5IHHe Ha paCTIbIJI TOnJIHBa H npOTeKaHHe npoI((J 
ca cropaHHH OKaabIBaeT COCTOHHHe COnJIOBbIX OTBepCTHM. B npon;eo 

3KCnJIyaTan;HH COnJIOBble OTBepCTHH H3HaIIlHBaIOTCH, OTqerO YBeJIHtI 

BaeT'C5I HX ,nHaMeTp. 3TO 5IBJIHeTCH IllPHllH]IOH YBeJIHlleHH5I paCXO) 
TOnJlHBa, cHH)f{eHH5I ,naBJleHH5I paCnbIJIa TOnJlHBa, HapymeHH5I npon;e 

ca BnpbICKa H paCnbIJIHBaHH5I TOnJlHBa, yxy,nllIeHH5I npon;ecca cropam 
H 3KOHOMHqHOCTH ,nBHraTeJI5I. 

YBeJIHqeHHe ,nHaMeTpa COnJlOBOrO OTBepCTHH npH HeH3MeHHOCTH ,n, 

BJIeHHH BnpbICKa H npOTHBo,naBJIeHHH cpe,nbl IIpHBO,nHT K YBeJlHlleHH, 

,naJlbHOCTH cpaKeJIa BCJIe,nCTBHe YBeJIHqeHH5I pacxo,na TOnJlHBa, OOJlE 

rpYOOMY paCnbIJIHBaHHIO TOnJIHBa H ynJIOTHeHHIO H,npa cpaKeJIi 
a TaKJKe YMeHbmeHHIO yrJIa paCnbIJlHBaHH5I. BCJIe,nCTBHe 3Toro TOnJil 

BO nona,naeT Ha nOBepXHOCTb ,rOJIOBKH nopllIHH, BTyJIKH, KpbIllIKH n;1 
JIHH,npa H BbI3bIBaeT MeCTHbIM neperpeB 3THX ,neTaJIeM, YBeJIHqHBaE 

HX TenJlOHanp5lJKeHHOCTb, qTO MOJKeT npHBeCTH K aBapHMHbIM nOCJIe,lJ 
CTBH5IM. 

06pa30BaHHe Harapa 13 CO'llJIOBbIX OTBepCTHHX npHBo,nHT K yxy,nmE 

HHIO npOl(ecea BnpbICKa, y,napaM B CPopCYHKe H ee HarpeBalHHIO. 3acc 

peHHe (npH Hey,nOBJIeTBOpHTeJIbHOM <pHJlbTpan;HH) H 06pa30BaHHe H~ 
rapa B COnJIOBOM OTBepCTHH MorYT npHBeCTH K nOJIHOM nOTep 

cnOCOOHOCTH nponYCKaTb TOnJIHBO, YBeJIHqeHHIO conpOTHBJIeHHH ,nJl) 
ero npoxo,na. B CHCTeMe B03paCTaeT ):{aBJIeHHe TOnJIHBa, B03HHKaIO', 

y,napbI B HarHeTaTeJIbHOM Tp),oonpOBo,ne H npOHcxo,nHT HarpeBaHH~ 
npH npo,nqJIJKHTem:JHOM paOOTe MOJKeT npOH30MTH pa3pbIB Haflienli 

TeJIbHOrO TpyoonpOBo,na. 3acopeHHe COnJIOBblX OTBepCTHH HapYIllaej 

OXJIaJK,neHHe CPOPCYHKH. MeCTHbIH neperpen paCnbIJIHTeJI5I Y 3aCOpHB! 
meroc5I OTBepcnIH cnocoocTByeT BbIropaHHIO qaCTH conJla paCnbJ! 
JIHTeJl51 

OT HepaBHOMepHoro paonpe,neJleHH5I TOnJIHBa B KaMepe cropaHH~ 
npH 3acopHBllIHX'CSI CQlnJIOBbIX OTBepCTH5IX yxy,nllIaeTCH npon;ecc croi 

paHHH H 3KOHOMHqHOCTb paOOTbI ,nBHraTeJI5I. 3acopeHHe COnJIOBbd 

OTBepCTHM COnpOBOJK,naeTC5I nOHHJKeHHeM TeMnepaTypbI OTpaOOTaB' 
llIHX ra30B H MaKCHMaJIbHOrO ,naBJIeHHH cropaHHH B paOOlleM l(H

JIHH,npe. 1 

CBoeBpeMeHHa5I npOBepKa H perYJIHpOBKa CPOPCYHOK ooecnellHBae~ 
npaBHJIbHyIO paooTY ,nBHraTeJI5I. TIepHo,nHqHOCTb npOBepKH H peryJIH~ 
~ I 

H 3aBo,na~H3roTOBHTeJIH no OOCJIyJKH~ 
POBKH onpe,neJISIeTCH rfHcTPYKn~e TeXHHqeCKOH 3KCnJIyaTanHH. He3aBH
BaHHIO <pOpCyHOK H paBHJIaM e3 KaJK,nble 250-500 'l paooTbI 
l HMO OT COCTOHHHH CPOPCYHOK" llep ea 600-1000 'l Y MaJIOOoOPOT
Y BbICOKOOOOPOTHbIX ,nBHlfaTeJIeH-J{ qeP

Tb 
<pOpCYHKH Ha CTeH,ne; B 3TO 

IIbIX ,nBHraTeJIeii Tpeoy,eTcH npo~~:IcKa KalJeCTBO pacnbIJIHBaHHH, 

BpeMH onpe,neJIHeTCH ,naBJIe"HHe eTHqHO~Tb TIpH oOHapYJKe'HHH 3Ha

IIHCTOTa COnJIOBbIX OTs.epcTHH~~ep~JIbHOM pa'ooTbI Q>OpcYHKa HeMe,n

l/HTeJlbHorO OTKJIOHeHlfH OT" n~ He3HallHTeJIbHOM OTKJIOHeHHH ¢lop-
IeHHO 3aMe\HHeTC5I 3anacHo~, ne BOH JKe CTOHHKe cy,nHa. 

CVHKa 3aMeH5IeTCH 3anaCHOH nl~PCY~OK 3aKJIIOqaIOTCH .B CJIe,nYIOIII.eM: 

TIpoBepKa H perYJIHpOB~~JIe CHHTH5I ee C nHJIHH,npa BHellIHHM oc
}l.0 pa300pKH ¢opcyHKH n aCnbIJIHTeJIeii H KOJInaKa; onpe,ne
MOTPOM onpe,neJI5IeTC5I COCTOHH~~C~bIJIa' npoBepHeTC5I repMeTHIlHoCTb 
nHeTCH ,naBJIeHH~ H KaqeCTBO TKH ~ n OMbIBKH npOBepHeTcH co-

<pOpcyHKH~ nOCJIe pa~ooP::pa~~ecpbI npoH;Bo,nHTCH Heooxo,nHMbIH pe
CTOHHHe Bcex .rr.eTaJIeH H n OB~ HeTCH ee repMeTHqHOCTb, npoH3-
MOHT; nOCJIe COOpKH q,OPCYHKH ~TKptTHH HrJIbI H KaqeCTBa paCnbIJIa. 
BO)lHTC5I pery JIHpOBKa ,naBJIeHHSl • 

Kor,lI.a <pOpcYHKa CH5ITa C 

I.I,HJlHH)I.pa, BHeIII'HHM OCMOTPOM 
onpe,neJI5IIOT KalJeCTBO ee pa
OOTbI no KOJIHqeCTBY H pacno
JIOJKeHHIO Harapa Ha paCnbIJIH
TeJIe H KOJlnaKe, BbIHCHHeTC5I 

HeT JIH BbIropaHHH Y COnJIOBblX 

oTBepcTHit 3aTeM- q,OPCYHKY 

YCTaHaBJIHBaIOT Ha CTeH,n 
(pHC. 43) ,lI.JI5I npoBepKH ,tJ.aB
JIeHH5I H Ka1IeCTBa BnpblcKa Ton-

2 

3 Ton PHC 43 npeclC ,lI.JIH HClIIbITaHHH <P°PCYHOK 
JIHBa. CTeH,lI. COCTOHT H -
JIHBHOrO nRecca 4, HarHeTaTeJIb-

Horo TpyoonpoBo,na 2, qepe3 KO- pOSep5IeMOH <popcyHKe 1. ,UaBJIeHHe 
TOPbIii TOnJIHBO no,n]30,rr.HTCH K nne eJIHIOT no MaHOMeTpy 3. 
TOnJIHBa, C03,lI.aBaeM?e npeccoM, BOn:bI~Ka H3 CHCTeMbI y,rr.aJIHIOT B03-

TIepe,lI. npoBepKoH ,rr.aBJleHHH OHTPOJlbHbIH KJIanaH Ha Q>0pcYHKe 
,nyx ,UJI5I 3Toro OTKPbIB2IOT K I aJIeHH5I B03,nyxa, nOCJle qero 
H npoKallHBaIOT TOnJIHBO ,no nOJlHO~O o~!rqHBaTb Hacoc, B CHCTeMe no

KJIanaH 3aKpbIBaIOT. TIPO,lI.OJlna!Jle~He BnpblcKa TOnJIHBa (OTKpbITH51 
BbIllIaIOT ,naBJleHHe TOTIJIHBa. a OMY OTKJIOHeHHIO CTpeJIKH MaHO
HrJIbI) onpe,neJIHIOT no MaKCHMaJIbH 

JIa pacnbIJlHBaHH5I TonJIHBa. 
MeTpa B MOMeHT Haqa e onpe)l.eJI5IIOT llHCTOTY conJIOBbIX OT-

O,lI.HOBpeMeHHO Ha CTeH,n aBJIeHHIO TOnJIHBHbIX CTPyH. ,UJl5I 3Toro 
BepCTHH no KOJlHqeCTBY H Hanp H 1 2 CM YCTaHaBJIHBaIOT 

nepe,lI. qroPCYHKOH Ha paccToH~HH npa=p TgnJlHBo pe3KHM HaLJatTHeM 

oYMaJKHbIH 3KpaH, Ha KOTOPblH K~:HqeCTBO, <popMa H pacnOJIOJKeHHe 
Ha PbllJ:3r TOnJIHBHOrO npecca. 44) xapaKTepH3YIOT qHCTOTY con
TonJIHBHbIX n51Te~ Ha 3KpaHe (pHC. BO paCnbIJIHBaHH.H. TIocJIe,nHee xa

JIOBbIX oTBepcTHH, a TaKJKe KaqeC~PbICI\HBaHH5I pe3KocTbIO OTCetf:KH 
paKTepH3yeTC5I HHTeHcHBHOCTbIO B , 87 



H TOHKOCTbIO paCnbIJIHBaHHH, lWTOpOe Onpe.l1.eJIHeTC5{ BH3yaJIbHO HJI 

C nOMO~bIO YCTaHOBJIeHHOrO 3KpaHa. PaCnbIJI TOnJIHBa CPOPCYHKO 

.l1.0JI)KeH COnpOBO)K.l1.aTbCH 3BeHHmHM 3BYKOM. ,UJIH nOJIYtIeHHH HOI 

MaJIbHOro cMeceo6pa30BaHHH TOnJIHBO, BbIXO.l1.Hmee H3 Ka)K.l1.0rO OTBef 

CTHH paCnbIJIHTeJIH BO Bp1eMH BnpbICKa, .l1.0JI)KHO 6bITb paCnbIJIeHO.l1. 

TYMaHoo6pa3Horo COCTOHHHH H paBHOMepHO pacnpe.l1.eJIeHO no nom 

petIHOMY CetIeHHIO cpaKeJIa. B cpaKeJIe He .l1.0JI)KHO 6bITb 3aMeTHbIX 01 
.l1.eJIbHbIX KaneJIb, OnJIOlIlHbIX CTPYH H crymeHHH OH .l1.0JI)KeH HMeT 
onpe.l1.eJIeHHYIO '.l1.JIHHy H yrOJI paCnbIJIHBaHHH. ' 

PHe. 44. I13010pa.R<eHHe Ha 9xpaHe 
IBIITpbICKa 'l'OITJIHlBa !J>0PICYHKOH 

4HCTOTY COnJIO£bIX OTBep 
CTHH, a CJIe.l1.0BaTeJIbHO H KatIe 

CTBQ paCnbIJIHBa'HHH, MO)KHI 

onpe.l1.eJIHTb H ~pyrHM C'IIOCO 

60M. I(OJInaK, KpeIIHmHH pac 

nbIJIHteJIb <P0PCYHKH, 06epTbIBa 
lOT JIHCTOM 6YMarH B O)I.HJ 

CJIoii, H pe3KHM Ha)KaTHeM H. 
pbItIar TOnJIHBHOro npecca ocy 

meCTBJIHIOT no~aqy TOIIJIHBc 

<P°PCYHKOH. 3aTeM OYMary CHH. 
MaIOT H pa3BepTbIBaIOT. Do tIHC' 

JIy H pacnOJIO)KeHHIO oTBep.cnIil 

Ha 0YMare MO)KHO CY.l1.HTb C 
tIHCTOTe COnJIOBbIX oTBepcTHH. 

DPH npaBHJIbHOM CBepJIeHHH 11 
tIHCTOTe COnJIOBbIX oTBepcTHH Ha 

pa3BepHYToM JIHCTe 0YMarH Bce 

HOH" oTBepcTHH 6Y.l1.YT JIe)KaTb Ha 0.l1.-
npHMoH JIHHHH H Ha paB'HblX paccToHHHHX O.l1.HO OT .l1.Pyroro 

DPH npoBlepKe H perYJIHpOBaHHH <POPCYHKH Heo6xO.l1.HMO co'omo
.l1.aTb OCTOPO)KHOCTb 1:1 He nO.l1.CTaBJIHTb PYKH no.l1. ConJIo, TaK 'RaK crpYH 
TOnJIHBa, BbIXO.l1.HmaH H3 CPOPCYHKH no~ 60JIblIlHM .l1.aBJIeHHeM np06H-
BaeT KO)KY. ' 

,UonYCKaeMoe O'TKJIOHeHHe .l1.aBJIeHHH OTKpbITHH HrJIbI (TaOJI 17) 
OT HOpMaJIbHOro COCTOHHHH COCTaBJIHeT He 60JIee ±5-10 Kz~/cM2 
DPH 60JIblIleM OTKJIOHeHHH <P0PCYHKH nO.l1.JIe)KaT perYJIHpOBaHHIO KO~ 
TOpoe oCYlII!eCTBJIHeTCH, H3MeHeHHeM 3aTHra npY)KHHbI. ' 

ECJIH ~aBJIeHHe OTKpbITHH HrJIbI YMeHblIlHJIOCb B npou.ecce 3KCnJIya
Tau.HH 60JIee .l1.OInYCTHMoro, TO YBeJIHtIeHHeM 3aTHra npY)KHHbI yCTa

Ha'BJIHBaIOT HOpMaJIbHOe .l1.aBJIeHHe H OHOBa npOH3BO.l1.HT npOBepKY Ka

tIeCTBa paCnbIJIHBaHHH, KOTopaH OKOHtIaTeJIbHO xapaKTepH3yeT COCTOH
HHe COnJIOBbIX OTBepCTHH H KatIeCTBO paCnbIJIHBaHHH. 

PaBHOMepHOCTb .l1.aBJIeHHH OTKpbITHH HrJIbI CPOPCYHOK 06eCnetIHBaeT 
paBHOMepHOCTb KOJIHtIeCTBa nO.l1.aBaeMoro TOnJIHBa no U.

HJIHH
.l1.paM 

n pOBepKa zepMeTUtlfloCTU q;OPCYflKtf: npOH3BO.l1.H'l'CH C u.eJIbIO onpe

.l1.eJIeHHH H3HOC~ npeu.H3HOHHbIX .l1.eTaJIefi H COCTOHHHH ynJIOTHHTeJIb

HbIX COe.l1.HHeHHH. OHa ocymeCTBJIHeTCH Ha TOM )Ke CTeH.l1.e, tITO H npo
BepKa .l1.aBJIeHHH OTKpbITHH CPOPCYHKH (CM. pHC. 43). 

o repMeTHtIHOCTH CPOPCYHKH CY.l1.HT no BpeM1eHH na.l1.eHHH ~aBJIeHH5J 
S8 

rOnJIHBa B 'IIOJIOCTH CPOPCYHKH - no MaHoMeTpy. npe.l1.eJIbI HCIIbITa
reJIbHbIX .l1.aBJIeHHfi H BpeMH na.l1.eHHH )I.aBJIeHHH orOBapHBaIOTCH .l1.JISI 

Ka)K.l1.0H CPOPCYHKH HHCTPYKu.HeH. COrJIaCHO nT~ .l1.H3eJIeH repMeTHtI
I!OCTb <P0PCYHOK CtIHTaeTCH Y.l1.0BJIeTBOpHTeJIbHOH, leCJIH BpeMSI IIa.l1.e-

11I1S1 .l1.aBJIeHHH Ha 50 KZc/CM2 COCTaBJISleT He MeHee 15 ceK .l1.,,'!H HOBbIX 

lIap H 5 ceK .l1.JIH H3HOlIleHHbIX. 

,UaBJIeHHe TOnJIHBa B CPopcYHKe npH HCnbITaHHH Ha I"epMeTHtIHOCTb 

YCTaHaBJIHBaeTCSI OJIH3KOH K .l1.aBJI1eHHIQ' OTKpbITHH <POPCYHKH, npH 3TOM 

paOIIbIJIHTeJIb .l1.0JI)KeH 6bITb CYXHM. HocJIe BnpbICKa conJIO BbITHpaIOT 

Ilacyxo H Ha6JIIO.l1.aIOT, He nOSlBHTCSI JIH Ha HeM TOIIJIHBO. ECJIH Ha pac

I1bIJIHTeJIe .lI.o H nOCJIe BIIpbIcKa IIO'SlBJIHeTCH TOnJIHBO, TO CPopCYHKa 

nO.l1.JIeJKHT pa360pKe H peMoHTy. ,UaBJIeHMe, IIpH KOTOPOM <PopCYHKa 
HCIIbITbIBaeTCSI Ha rep MeTHtIHOCTb, MOJK1eT 6bITb MeHblIle, paBHO HJIH 

60JIblIle .l1.aBJIeHHH BIIpbICKa <P0PCYHKH. 3TO .l1.aBJIeHHe YCTaHaBJIllBaeT

CSI perYJIlfpOBJ(OH 3a)KHMa npYJKHHbI <POPCYHKIL repMeTHtIHOCTb yCTa

HaBJIHBaeMbIX Ha .l1.BHraTeJIe <P0PCYHOK He .lI.OJIJKHa OTJIHtIaTbCSI 60JIee 

LfeM Ha 25 % lee cpe.lI.HeH BeJIHtIHHbI. 

B CJIYtIae HapYlIleHHSI repMeTHtIHOCTH CPOPCYHKH, tIHCTOTbI conJIO

BbIX oTBepcTHH H KatIeCTBa paCIIbIJIHBaHHH IIPOH3BO.lI.HTCSI pa300pKa 

<POPCYHKH, npOBepKa Bcex ee .l1.eTaJIeH H HeOOXO.lI.MMbIH peMOHT. npH 

o6HapYJKeHHH Ha 3aIIHpaIOmeH IIoBepxHocTH HrJIbI H ce.l1.JIa paCnbIJIH

TeJIH PHCOK, II.apaIIHH, HaKJIeIIa, He60JIblIlHX 3a60lfH HJIH HepaBHOMep

Horo (H3Hoca 3TH .l1.eTaJIH IIpHTHpaIOTCH. 

KaK Y)Ke YKa3bIBaJIOCb BbIlIle, OOJIblIlOe BJIHSlHHe Ha npaBHJIbHbIH 

paCnbIJI, cMeceo6pa30BaHHe, ropeHHe H 3KOHOMH,:HOCTb pa60TbI .l1.BH

ra'J1eJIH OKa3bIBaeT .l1.HaMeTp COnJIOBbIX OTBepCTHH. npH OTKJIOHeHHH 

,nHaMeTpOB COnJIOBbIX OTBepCTHH Ha + (10-15) % OT HOMHHaJIbHbIX 

pa3MepoB 3KOHOMHtIHOCTb pa60TbI .l1.BHraTeJIH IIOHH)KaeTCH Ha 4-5%. 
3arpH3HeHHbIe H 3aKOKCOBaBlIlHeCH COIIJIOBbte OTBepCTHH IIPOtIH

maIOT KaJIH6pOBOtIHbIMH HrJIaMH, .l1.HaMeTp KOTOPbIX Ha 0,05-0,1 MAt 

MeHblIle HOMHHaJIbHOrO, 3aTeM IIpOMbIBaIOT B tIHCTOM KepOCHHe HJIH 

,nH3eJIbHOM TOnJIHBe H IIp0.l1.YBaIOT C)KaTbIM B03.l1.YXOM. nOCJIe 3Toro 

npOBepHIOT .l1.HaMeTpbI COIIJIOBbIX OTBepCTHH npe.l1.eJIbHbIMH KaJIHOpO

BOtIHbIMH HrJIaMH. He ,nonYCKaeTCH YBeJIHtIeHHe .l1.HaMeTpa COIIJIOBOrO 

OTBepCTHH oOJIee tIeM Ha 10% 0'1' HOpMaJIbHoro. ECJIH .l1.HaMeTp o,nHoro 

H3 oTBepcTHH YBeJIHtIHJICSI 60JIee tIeM Ha 10%, TO paCnbIJIHTeJIb 6pa

KYIOT. 

HaHooJIee tIaCTbIM ,ne<peKToM <P0PCYHOK HBJISleTCH H3HOC YIIJIOT

HHIOIII.HX nOBepxHocTeH HrJIbI <POPCYHKH H ce.l1.JIa paCIIbIJIHTeJISI. STOT 

,ne<l>eKT Ha co6paHHOH CPopCYHKe BbIHBJIHIOT HtnbITaHHeM Ha repMeTHtI

HOCTb, a nOCJIe pa300pKH, npOMbIBKH H 06,nYBKH nepetIHCJIleHH!>IX .lI.eTa

JIeH JIerKO 06HapY)I{HBaIOT BH3yaJIbHO. He3HatIHTeJIbHbIH. H3HOC 

3anHpaIOmeH nOBepXHOCTH HrJIbI H ce,nJIa paCIIbIJIHTeJISI YCTpaHSlIOT 

B3aHMHOH npHTHpKOH. npH oopa30}3aHHH 3HatIHTeJIbHOH KOJIbu.eBoH 

BbIpaOOTKH B ce.l1.JIe paCIIbIJIHTeJIH HrJIY H paCIIbIJIHTeJIb 3aMeHSlIOT HO
BbIM KOMlnJIeKTOM. 

Co BpeMeHeM, nOCJIe HeCKOJIbKHX npHTHpOK 3aIIHpaIOmeH nOBepx

HOCTH HrJIbI H ce.l1.JIa paCIIbIJIHTeJIH, H3Hoca TOpU.eBoH tIaCTH HrJIbl XO~ 
HlrJIbI B03paCTaeT, o,nHOBpeMeHHO C aTHM B03paCTaeT CKOPOCTb ee .l1.BH-
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$OPCYHKa BHelLHHil: 
BnpblCK ~ 

CHItTa KOJllIqe- BHA KOJlH-
repMeTHq- J llaTa C URJlHH- CTBO QJOPCYH-

npt>BepXH 

qecTBO 

llpa qaCOB KH. pac- llaBJle- Ka- .lleiiCTBYIO-
pa60ThI nblJlllTe -

HOCTb QJOp-i 

.1't __ $OPCYHKH Jlell: .ll0 
HHe qeCT'" mHx OT- CYHKH 

BO BepCTHH 1 npO\lhIBKH 

1 

, 
)~ 

" ~ ; 
'il 

- ~ 

Bce )J.aHHbIe no npe)J.BapHTeJIbHOii H OKOHqa'IleJIbHOii 1 
;c!;,e;~~=~OB(!~~ cI>fC)CYHKH 3aHOCHTCH B Cnel(HaJIbHblii My;~~:eE:~ 
<P0PCYHOK. ., qTO n03BOJIHeT aHaJIH3HpOBaTb COCTOHHH@l 

r.lta8a IV 

HHJ].OKATOPbl H ox nPHBO,llbl 

§ 12. HU.lI.HKaTOpbI 

I1H.lI.HII.HpOBaHHe .lI.BHl'a'TeJIH 3aKJIIOqaeTCH B noc.iie,lI.OBaTeJIbHOM " 
CHH'THH HH.lI.HKaTopHbIX .lI.HarpaMM co Bcex II.HJIHH,lI.POB C nOMOIII.blO 
HH.lI.HKaTOpa .lI.JIH aHaJIH3a no HHM pa60qer~ npou.ecca, onpe.lI.eJIeHHH 
ll,H.JIHH.lI.POBOii MOIII.HOCTH H .lI.aBJIeHHii. CHHTHe .lI.HarpaMM npOH3BO.lI.

HT
-

CH npH nocToHHHOii HarpY3Ke .lI.BHraTeJIH, YCTaHoBHBllleMcSI pe)KHMe
OObIqHO nOCJIe 6-QaCOBoR ero paooTbI, npH BOJIHeHHH He 60JIee 3 6aJI

JIOB H HCTHHHOM BeTpe He oOJIee 7 MiceK HJIH 4 6aJIJIOB. 
Ha MOPCKOM q)JlOTe npHMeHHIOTcH nopIIIHeBble HH.lI.HKaTopbI «Maii-

raK» THrra «50» HJIH «30» C HapY)KHOR II.HJIIHH.lI.pHlJeCKOH rrpY)KHHOiL 
I1H)llHKaTOp THna «50» (pHC. 45) npHMeHHeTcH rrpH HH)1.HII.HpOBaHHH 
)1.BMraTeJIeH )1.0 300 06/MUH, a HH)1.HKaTop THna «30» - )1.JISI )1.BHraTe
JIeH )1.0 500 06/MUH. ,llJ15I OHHTIl:lH HH.lI.HKaTopHbIX .lI.HarpaMM C ,ltBMra
TeJIeR C qaCTOTOR BpamelVlSl BbIIIIe 500 06/MUH npHMeHSlIOTcSI CTep)K-

HeBbIe MH)1.HKaTopbI. 
B .lI.BHraTeJIHX, He MMelOIII.HX HH)I!HKaTOpHbIX npMBO,ltOB, ,lI.JIH CHH-

TMH paSBepHYTbIX MH,ltHKaTopHbIX ,lI.HarpRMM npHMeH5IIOTCH Te )Ke 
rropIlIHeBble HH.lI.MKaTopbI C HapY)KHOH nPY)KHHOH, 6apa6aH KOTOPbIX 
HMeeT 'He3aBIHCHMbIH npMBO,lI. OT l!.atoBoro MexaHM3Ma (pMC. 46), MJIM 

::)JleKTpMqeCKIHH HH)J.HxaTOp. 
KOHCTPYKII.HSI HH)1.HKaTOpa TMna «30» aHaJIOrHqH,! THrry .. «50», 3a 

HCKJIlOqeHlleM pa3MepoB, KOTopbIe COOTBeTCTBeHHO MeHbIlIe. I1H,lI.MKa

TOp TlITIa «50» nYMMeHHeTC5I .c 6apa6aHaMH )1.BYX )1.MaMeTpoB - 40 H. 
50 MM. I1HJ{HKaTOp THna «30» HMeeT O.lI.HH oapaoaH lI.MaMe'fpOM 30 MM 

I1H.lI.MKa'TOp THna 1«50» (CM. pHC. 45) COC'TOHT H3 nHlllYIII.erO Mexa

Hll3Ma, KOTOPbIH rrpe)1.CTaBJIHeT CHCTeMY I1IapHHpHO CB5I3aHHbIX MeJK
)1.Y C060R pbIqarOB, ooeCrreqllBalOIII.YIO npHMOJIMReHHOe II rrapaJIJIe.JIb
Hoe OCll 6apa6aHa .lI.Bll)Kelme nlllllYIII.erO pblqara 22 C YBeJIllqeHMeM 1 

MacIlITa6a 1 :6. 3HaqeHHH HHepTHocTH H MepTBoro xO,lI.a ero oqeHb 
MaJIbI. Ha KOHII.e rrHIIIYIII.erO MexaHH3Ma MMeeTCSI oTBepcTHe C pe3b

DOH, KY.lI.a BBlliHqHBaeTCH nMIIIYIII.HH KapaH.lI.aIlI. KpbIIIIKa 24 II.HJIHH)J.pa 

MIH.II.MKaTOpa, HecYIII.aH Ha ce6e lllTOK 20 C rropIIIHeM 30 M nHIIIYIII.MH: 
MeXaH1:l3M, KperrHTC5I Ha Kopnyce 28 HaKll)J.HOH: raRKoR 26. Ha KOP-
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~HC, 43' l!HJUIKarOp «MaiiraK» TJma «50»' 
- OvW;HH BH,l(" 6 BH,ll; , 

YrroPHblii BHHT oapaoa;;;' 14 ~ pa3pe3e; 1-
raiiKa-oapalIIeK' 4 _ ' H - rafiKH: 3-
POJIHKO,ll;ePJKaTeJIb' 6 .:.rJI~B01l: KPOHliiTefiH: 5-
HH3 oapaoaHa' 8' HYPOBOfi POJIHK; 7-
JKHHbI; 9 - O'Cb o7:va~~~~,,ll;J;- KperrJIeHHSI rrpy-
paoaHa' 11 _ rOJIOBKa ' - rrPYJKHHa oa-
rO,ll;ep)/{aTeJIb' 13 rrPYJKHHbI; 12 -, oYMa-
rropHblfi KOJI~alJOK~ l~O:lKYX oapaoaHa: 15 - CTO
JKHHa; 18 _ YCTaHOBOlJ - filIIaPHHp; 17 - uPY
yuoPHaSl: 20 _ lIITOK' ;r _ BHHT, 19 - CTOHKa 

J.~~::::::=:rnml JKaTeJISI; 22 - uepeAalOW;Hii yrrop rrpYJKHHO,ll;ep-

~~~~~~d'~lI~G:J' lIIYW;HM PbIlJarOM' 23 _ MexaHH3M C rrH-
KPbIlIIKa C rrpYJKHHO,ll;ePJKa~~~H:'H021l:5 ~HHlIITa; p2

H
4 -

HO,ll;lIIHrrHHK' 26 3 ' KO
yrrOPHaSl rHJIb3: 1 - HaKH,lI;HbIe ra1l:KH: 27-
29 _ BTYJIKa' 30 .o;JISI rroplIIHH, 28 - Kopnyc, 

, - uOPlIIeHb; 3~ - rraTPYOOK' 

nyce C nOMOIII.bIO raHKH-6aRalllKa 3 YKpenJIHeTCH OCb 6apa6aHa 9 H 

yrJIOBOH: KpOHlllTeH:H 4 C POJIIHKo)J,epIKaTeJIeM 5. I1H)J,HKaTop KpenHTCH 
IIa HH)J,HKaTopHOM KJIanaHe C nOMOIII.bIO HaKH)J,HOH: raH:KH 31 H naT
py6Ka 32. lliapHKOBbIH: nO)J,IllHnHHK 25 06ecnellHBaeT MHHHMaJIbHbIH 
H3HOC, nOBopoT KpbllllKH Ha 3600 

H 3anHCb )J,HarpaMM Ha o6e CTOPOHbI 

6apa6aHa. 
npY2KHHa 17 Ha)J,eBaeTCH Ha IllTOK nopIllHH TaKHM 06pa30M, lITO-

6bI ynopHbIH: III a pHK BepxHero BHTKa 3aXO)J,HJI B npope3b KOHua IllTO
Ka, nOCJIe lIero rOJIOBKa npy2KIHHhl HaBHHlIHBaeTCH )J,O :({OHua pe3b6bI 
Ha Cneu.HaJIbHblH: yno'p 21 npy-
2KHHo)J,ep2KaTeJIH, BbIIIOJIHeHHblH: 
KaK O)J.IHO ueJIoe C KPhlIllKOH: 
IJ.HJIHHJI.pa, BHyTpH l):o'J'loporo 
npOXOJI.HT IllTOK nopIlleHbKa. 
npY2KHHa B npope3H IllTOKa 3a
cTonopHBaeTcH KOJInallKOM 15. 
npY2KHHbl npHMeHHIOTCH ,lI.BYX
XO,lI.OBble, pa60TaIOIII.He Ha pac-_ 
TH2KeHHe. B Kopnyc HH.llHKaTO
pa BBHH'lIHBaeTCH UHJIHH.llpOBaH. 
BTYJIKa 29, B KOTOPOH )J.BH2KeT-

CH noprneHb. PJ1C 46 I1H.lI.J1KaTo,p C He3aBHCHIMbliM npJ1-
Ha 6apa6aHe )J,JIH y)J,epIKa- BO,lI.OM or 'laCOBoro MeXilHJ131Ma 

HHH HH,lI.HKaTOpHOH: 6YMarH Kpe-
TIHTCH 6YM arO)J,ep2KaTeJIb 12 B BHJI.e JI.ByX nJIOCKHX npyIKHHHIII.HX nJIa
HOK (m;moK) pa3HOH: )J,JIHHbI )J,JIH y)J,06cTBa 3aKJIaJI.hlBaHHH JIHCTa 6y
MarH. Bapal6aH BpaIII.aeTCH BOKpyr HenOJI.BHLKHOH: OCH 9 noJI. JI.eH:CTBH
eM IllHypa, 3aKpenJIeHHoro H }JllMOTaHHoro Ha HH2KHeH: ero lIaCTH H CO
e)J,HHeHHoro C nOBO.llKOM HH)J,IHKaTopHoro npHBOJI.a C nOMOIII.bIO KlPIOlI
Ka. CnHpaJIbHaH npy2KIHHa 10 BHyTpH 6apa6aHa np1C3ToM 3aKpYllH
BaeTCH .llJIH 06paTHoro - ero nOBopoTa. YroJI nOBopoTa 6apa6aHa 
nponop'UHOHaJIeH nepeMeIII.eHHIO nopIllHH HH)J,HKaTopa. n03TOMY BeJIIH
qHHbI ,lI.aBJIeHHH, OTMelleHHble KapaH,lI.alllOM no HaIIlpaBJIeHHIO OCH op

.llHHaT, 6YJI.YT npenOpI1.IHOHaJIbHbI XO.llY nopiIllHH HH)J,HUHpyeMoro UH
JIHH)J,pa .llBHraTeJIH. 

npH OTKPbITOM HHJI.HKaTOpHOM KJIanaHe TIO)J, )J,eHcTBHeM )J,aBJIeHHH 
ra30B nopIlleHb IHH)J.HKaTopa nepeMeIII.aeTCH, npy2KHHa 17 npH 3TOM 
pacTHrHBaeTcH II1POTIOpUHOHaJIbHO )J,aBJIeHHIO ra30B B I1.HJIHH.llpe )J.im
raTeJIH. O)J,HoBpeMeHHo C 3THM nopIlleHb 30 nepe,naeT CBoe )J,BH2KeHHe 
TIHIllymeMY· MexaHH3MY, KapaH.llaIll KOToporo nepeMeIII.aeTCH napaJI
,JIeJIbHO' OCll 6apa6aHa. npH CHH2KeHllH .llaBJIeHHH ra30B B UHJIHH)J,pe 

lJ,BHraTeJIH npY2KllHa IHH.llHKaTOpa C2KI1MaeTCH H onYCKaeT nopllleHb H 
BMecTe C HHM KapaH)J,aIll nHIllYIII.ero MexaHH3Ma. B pe3YJIbTaTe )J,BH

IKeHHH KapaH)J,aIlla H BpaIII.eH1llH 6apa6aHa, oCYIII.eCTBJIHeMOrO BOKpyr 
CBoeH OCH, KapaH)J,aIllOM nHIllYIII.erO MexaHH3Ma BbIlIepllHBaeTCH HH)J,H
Ka'f'OpHaH .llHarpaMMa. 

Ha2KHM nUIllYIII.ero pbIlJara perYJIllpyeTcH YCTaHOBOlJ1HbIM BHH
TOM 18, KOTOPbIH: ynHpaeTcH B ynopHyIO CTOHKY 19 11 3aKlpenJIHeTCH 
KOHTp,raHKOH: T-aKHM 06pa30Mt lJT06bI nllIllYIII.HH MeXaJIH3M Mor JIerKO, 
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oes TpelJllll, np01l3BO)J;IIITb 3anliCb Ha OYMare. He)J;OnYCTliM TaKOH Ii 
IKIIM Ha nllllIYlI.(llH pblqar, npll KOTOPOM OH CrliOaeTCH. OT 3TOrO PB~ 
CH OYMara, ObICTPO CpaOaTbIBaeTCH nHllIYlI.(llH: KapaH)J;alII II yMe~ 
maeTCH TOqHOCTb HH,nHKaTOpHOH ,nHanpaMMbI. 

TOqHOCTb illH)J;llKaTOpHOH ,nllarpaMMbI BO MHorOM SaBHCHT OT tj 

CTOTbI BpalI.(eHIIH )J;BHraTeJlH, MaKCHMaJlbHOrO )J;aBJIeHlHH cropaHHH, I 
ca )J;BHIK.YIII.HXCH qaCTeH H LKeCTKOCTH npYLKHHbI HH,nHKaTopa. 3 
HCKaH<eHHH OO'bHCHHIOTCH BliOpaI.(HeH nlirnYlI.(era MexaHHSMa. TI03TOl 
CYlI.(eCTBYIOT pa3HbIe THnbI HHJlIHKaTOpOB C HaoopoM CMeHHblX I.(HJIIHH 
po-nopllIHeBbIX nap H npYIK.HH, IlIpe)J;Ha3HaqeHHbIX ,nJIH C'beMKH )J;H 

rpaMM 'C ,nBHraTeJIeH pa3HoH ObICTPOXO,nIHOCTH. HanpHMep. KOHCTPY 
I.(HH HH)J;HKaTopa THrra «30» nO)J;ooHa KOHCTPYKI.(HH HH)J;HKaTopa TID 
«50», HO OTJIHqaeTCH OT Hee MeHbllIHMH )J;BHLKYlI.(HMHCH MaccaMH n 

IllYlI.(erO MexaH1l3Ma. oJIaro)J;apH qeMY HMeeT OOJIee BbICOKYIO qaCTO~ 
coocTBeHHbIx KOJIeOaHHH. qTO ,neJIaeT ero npHro,nHbIM ,nJIH HH,nHI.(Hl}J 
BaHliH )J;BHraTeJIeH. paOOTaIOlI.(llx ,no 500 06jMUfl. 

Pa3MepbI IIH)J;I:IKaTOpHbIX ,nllarpaMM. nOJIyqaeMbIX npI:I nOMOll 
3TIIX IIH,nIHKaTopoB, npIIBe,neHbI B TaOJI. 19. 

TaOJIHUa 

Pa3Mepbl HH.II:HKaT0PHblX )J.HarpaMM 

,nHllIMeTp oapaoaHa HHlAHKaTOpa, Mht 
HaaOOJIbIlIaH AJIHHCl ){HarpaiMMbI, MM 
HaHOOJII1IlIaH BbICOTa ){HarpaMMbI, Mhf 

I I Ie TepX{tU 
THIIa .50· THIIa ,50" THna .SO" BoA 

50 
J20 
50 

40 
90 
50 

00 
70 
00 

00 
6(} 

25 

CTepLK'HeBoii IHH~llKaTOp (pliC. 47) no YCTPOHCTBY aHaJIOrHqeH lit 
,nI:IKaTopy C l1.HJIIIH)J;pllqeCKOH: npYLKliHoH. OTJIllqHTeJIbHOH ero ocooeF 
HOCTbIO HBJIHeTCH TO, qTO Ha Kopnyce paCnOJIOLKeHtt ropH30HTaJIbij3 
CTepLKH.eBaH npYLKliHa paBHoro conpOTIIBJIemUI. 3aKpenJIeHHa~ IT( 

cpe,nCTBOM KOHyca I:I raHKll. .uPyroH ero rnapHKooopa3HbIH KOBel 
rnapHillpHO coe)J;lllHeH C nopIlleHbKOM HH)J;llKaTopa. Bap&OaH pacnOJI( 
LKeH B ape,nHeH qaCTlI Kopnyca Ha HenO)J;BI:ILKHOH: OCli. 

HH)J;IHKaTOp CHaOLKeH HaoopOM CTeplK.HeBbIX npYLKHH pa::mOH LKE 
CTKOCTII H HeCKOJIbKIIMlI nopIlleHbKaMlI C COOTBeTCTBYIOII.(HMlI BTyJIKB 
MH. TIHIIIYII.(HH MexaHH3M HH,nllKaTopa YBeJIHqHBaeT nepeMelI.(eHlt; 

- nopmeHbKa B 8 pas. Pa3MepbI illH,nllKaTopHoH ,nllarpaMMbI, CHHTOl 
cTepLKHeBbIM IIH)J;llKaTopoM, I1IpIHBe,neHbI B TaOJI. 19. 

UllJIlIH)J;P, noprneHb II IllTOK npliTepTbI B IIH,nHKaTope, n03TOMY He 
l1.eJIeCOOOpa3HO MeHHTb llX Ha )J;pyrHe. BBll,ny 3Tnro 3Tll )J;eTaJIli IIMeIO' 
O)J,llHaKOBYIO MapKllpoBKy CMeHa HX II saKas HOBbIX )J;OJILKHbI np01l3 
BO,nllTbCH Bcer,na B KOMnJIeKTe 

BLioop HH)J.HKaTopHbIX nopweHbKOB H npylKHH. 3a Oa30BbIH. HOp 

MaJIbHbIH nopmeHeK illH)J;illKaTopOB THna «50» H «30» npHHI:IMaIOT HOP 
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d-20 27 MM Ero TaKlKe HaSbIBaIOT napOBbIM, TaR 
weBeK )J.HaMeTpOM -, . KpOMe 
KaK OH npI:IMeHHeTC5I npH IIH)J;ll-UHpOBaHHH ~~~:bI~M!~~:H~oprneHb' 
HOpMaJIbHOrO noplIIeHbKa J/l, HH,nHKaTopbl 1/2 (d-

nJIOlI.(a,nH KOTOPblX COCTaBJI5IIOT -
KH ~PI{ll~M ,nllanS

l1P(d' 9,06 MM), 2/1 (d=28,67 MM}, 1120 (d= 
-~,53 MM)~' 1/50 (d=2,866 MM) OT nJIOlI.(a,nll HOpMaJIbHOrO nop-

lIIeHbKa 

PHC 47 CTe.piKHeBoH HH){lml:aTOP 
J _ CTep)!{HeBaSl npy)!{HHa 2 - Kopnyc, 3 - 6apa6aH 4 - nopilleitb. 5 - IIlapHHp CTep)!{

HeBol!: npY)!{UHhI 

TIPH YCTaHOBKe noprueHbKa 
C MeHbIllHM ,l(HaMeTpOM MaC
mTaO nPYLKHHbI YMeHbmaeTC5I, 
a npe,neJIbHOe HSMep5IeMOe ,naB
JIeHHe YBeJIHqHBaeTC5I BO CTOJIb
KO pas, BO CKOJIbKO ITJIOlI.(a,nb 
HOBorO noprneHbKa MeHbme 
nJIolI.(a,nH HOpMaJIbHOTO (TaOJI. 

20). .. 
HH,l(HI.(HP OBalJIHe ,l(BHraTeJleH 

OObIqHO OCYlI.(eCTBJI5IeTC5I nop
rneHbKOM ,l(HaMeTpoM '9,06 MM, 
n03ToMY ero lIaCTO Ha3 .. bIBa1OT 
,nH3eJIbHbIM. HOpMaJIbHblH nop
rneHeK co CJIa6b1MH npYLKHHaMH 

Ta6JlH~a 20 

Bbloop HH)l.HKaTOpHMX nopweHbKoB 

OTHowe
HHe nJlo

lIl3.lleA 
nopillellh

KOB 

1/1 
1/2 
1/5 
1/20 
1150 
f2/1 

,llHaMeTP 
nOpWeH&'" 

Ka, .M.M 

120,27 
1114,3.3 
9,06 
4,153 
2,866 

128,67 

MaKCHMaJlbHOe JIaB
JIeHUe, ICZCjC.M2 

IIH.ltHKa- !llH.ltHK3-
TOP Tuna TOP Tuna 

.50" .30" 

30 50. 
60 100 

160 ~ 
600 JOOO 

J600 2500 
25 
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rrplIMeH5:leTC5I )J.JI5I CH5ITII5I )J.lIarpaMM MaJIhIX )J.aBJIeHHH, He rrpeBhI

llIalOll1.IIX 5 KU/CM2, rrplI IICCJIe)J.'OBaHIIII rrpOII.eccoB BcaChIBaHlI5I II Bhl

rrycKa B qeT~peXTaKTH~X )J.BHraTeJI5IX II rrpOII.eCCOB rrpo)J.yBKH II Bhl

rrYCKa )J.BYXTaKTHhIX )J.BHraTeJIeH. KpoMe Toro, OH rrp1IMeH5IeTC5I )J.JI5-1 

HH)J.IIII.lIpOBaHII5I rrpo)J.YBOqHOrO Hacoca II II.IIJIIIH)J.POB HlI3Koro )J.aBJIe

HlI5I KOMrrpeccopa. Do 3TOM rrpHqHHe B KOMrrJIeKTe CY)J.OBoro IIH)J.IIKa

Topa, KaK rrpaBIIJIO, HMelOTC5I TOJIhKO )J.Be II.HJIIIH)J.po-nopllIHeBhle napb! 
C )J.lIaMeTpaMII 9,06 H 20,27 MM 

BhI60p IHH)J.HKaTopHhIX rrpY2KIIH npoH3Bo)J.IITC5I B 3aBIlCHMOCTH OT 

MaKCHMaJIhHOrO )J.a13JIeHH5I ra30B B II.IIJIHlH)J.pe )J.BlIraTeJI5I. ,UJI5I IIH)J.IH

KaTopoB THna «50» H «30» npHMeH5IIOTC5I )J.BYXXo)J.oBhle II.HJIIIH)J.plIqe

CKHe npY2KHHbI pa3JIHqHOH TOJIll1.HHhI II yTIlpyrocTII DYTeM IIX CMeHb] 

O)J.IIH III TOT 2Ke IHH)J.IIKpTOp M02KHO lfCnOJIb30BaTh )J.JI5I JIlO6hIX )J.aBJIe

HIIH, BCTpel.J,alOll1.HXC5I B npaKTHKe Ha onopHOH II 60KOBOH QaCT5IX 

rOJIOBKII npY2KHHhI yKa3~BaeTC5I ee HOMep, nOKa3hIBalOll1.HH MaCllITao 

npy2KIIHbI )J.JI5I HOpMaJIbHOrO nopllIeHhKa Onpe)J.eJIeHHe MaCllITa6a 

rrpY2KHH )J.JI5I )J.pyrlIx rropllIeHbKOB, a TaK2Ke MaKCHMaJIbHOrO )J.aBJIeHII5I, 

nlpH KOTOPOM' M02KHO IICnOJIh30BaTh )J.aHH~e npy2KHHbI, y,lJ,06Hee :scero 

npOII3BO)J.IITh no CneII.lIaJIbHOH TaDJIIHQKe, nplIKpenJIeHHOH K BHyTpeH
HeH CTopOHe KpbIWKH HH)J.IIKaTopa (Ta6JI 21, 22). 

DPII IIH)J.HII.HpOBaHIIII BhICOKoo60pOTHhIX )J.BHraTeJIeH ,lJ,JI5I YMeHb

llIeHlI5I BJIlI5IHlI5I HHepII.1I1I )J.BII2KYll1.HXC5I Macc IIH)J.IIKaTopa, KOTopaH 

MO)KeT CKa3aThC5I B n05lBJIeHlIlI BOJIH Ha JIHHIIH rOpeHH5I1I pacllIHpeHlI5I, 

peKoMeH)J.yeTC5I nplIMeH5ITh 60Jree 2KeCTKlIe npyLKHHhI )lJUI )J.lIarpaMM, 

OTHO
meHHe 
noprn-

Hei{ 

J/1 

1/2 

1/5 

1/20 

1/50 

llHaMeTp 
nopmHII, 

MM 

20,27 

14,33 

9,06 

4,53 

2,866 

Tao JI IT U a 21 
TaoJIuua npylKHH UH)J,UKaTopa Tuna «50» " 

XapaKTepUCTUKa npYiKHHbI 

30 26 16 12 10 1 6 15 4 3,5 3 2,5 2 1,5 
0,5 Ii ~ 3"4 '6 ""8 10 12 --rr-16 2()"' 25 30 
1'----'= 
OPYlKITHbI I.nJISI It3- 3 2,5 2 1,7/5 1,5 1,25 1 0,76 
MepeHHH BaKYYMa 16 ~ 24 "'"28""" '"32 4()"" 50 6() 

1,2 1 0,8 0,7 0,6 0,5 0,4 0,3 
40 5()" 60 70 80 100 125150 

0,3 0,25 0,2 0,175 0,15 0,1125 0,1 0,075 
160 200 240 280 320 400 500 600 

0,12 0,1 
400500 

0,07 0,06 0,05 0,04 0,03 
700 800 1000 1.250 1000 

n P IT M e q a H IT e. B rpa<l>e «XapaKTepl:!CTItKa npYlKl:!HbI» ql:!CJIl:!TeJIb .nPOOH
MacIlITao npYlKHHbI, MM/l KeC- CM-2, 3HaMeHaTeJIb - MaKCITMaJIbHO .nonYCTITMOe .naB
JIeHHe, KeC/CM2 
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CHHMaeMhIX HH,lJ.HKaTOpOM THna «30», co c.1J.a60H rrPYMHHoH peKOMeH, 

,lJ.yeTC5I npHMeH5ITh rropllIeHeK C OTHOllIeHHeM 2/1. HHOr,lJ.a npH CH5ITH~ 
,lJ.HarpaMM co CJIa60H rrpYMHHoH He06xo,lJ.HMO rrO,lJ.H5ITb aTMoc$epHYIq 
.1lHHHIO Ha HH,nHKaTopHoH ,nHarpaMMe. 3TO MOMHO C)J.eJIaTh YCTaHoR~ 
KOH rro)J. orropHYIO lJaCTb rrpYMHHhI rrpOKJIa)J.OlJHOH llIaH6bI. 

Y HH)J.HKaTopa co cTepMHeBoH npY2KHHOH, KaK H Y HIH,UHKaTopoB 
THrra «50» IH «30», 3a HOpMaJIbHbIH npHH5IT rropllIeHeK ,UHaMeTpoM 
d=120,27 MM (1/1). TaKlKe HMeeTC5I O,UHH cMeHHbIH rroprneHeK, rrJIO
ll(a,nb KOTOPOro COCTaBJI5IeT 2/1 (d=28,67 MM) OT rrJIOll(a,UH HOpMaJIb

Horo MacllITa6 cTepMHeBblx npYlKHH YKa3bIBaeTC5I B rracrropTe HH
)I.HKaTOpa H Ha caMoH rrpYMHHe 

KaK rrOJIb30BaTbC5I Ta6JIHII.aMH )I.JI5I BbI60pa HYMHOH rrpYlKHHbI ,UJI5I 
HH)I.HII.HpOBaHH5I )I.BHraTeJI5I H orrpe)I.eJIeHH5I ee MaCllITa6a, BH)I.HO H3 
CJIe)I.YIOll(erO rrplHMepa. 

Tpe6yeTC5I CH5ITb HOpMaJI~HbIe HH.l1.HKaTOpHble .l1.Haa'lpaMMbI C .l1.BH'ra'reJI5I «Byp
MeHcTep H BallH» 874VT2BP160, r.l1.e MaKCHMaJIbHOe .l1.aBJleHHe crOpaHIf5I 65 Kec/cM2 
)J..JI5I CbeMKH .l1.HanpaMM C .lLHSeJIeH rrpHMeH5IeTC5I .l1.HSeJIbHbIH rropmeHeK .l1.HaMeTpOM 

'9-,06 MM OTHom~HHe rrJIOma.l1.H STOro rropmeHhlKa K HOpMaJIbHOMY paBHo 1/5 B 
Ta6JI 21 STOT rropweHeK paCrrOJIaTaeTCH B TpeTb€M I1OpH30HTaJIbHOM p5I,lI;y oBepxy 
B 3HaMe'HareJISLX ,lI;p06eH SToro pSI.l1.a, 0603HatIalOmHX MalKCHMaJIblHOe .l1.0rrYCTHlMoe 
,lI;aBJleHHe npyLKHH, HaXO,ll;HM SHa'tIeHHe, pa~3Hoe HJIH 'tIyTb 60JIbmee MaKCHMaJIbHorO 
.l1.aBJleHH5I crOpaHH5I HH,lI;HI(HpyeMoro ,lI;BRraTeJl5I ilPH BbI60pe rrpyLKHHbI co SHa'le 
HHeM .l1.aBJIeHH5I MeHbme, tIeM B ,lI;BH:raTeJIe, BbICOTa .l1.HarpaMMbI MOLKeT OKaSaTbC5I 
60Jlbme, tIeM BbICOTa IfH,lI;HKaTOplHOH 6YMarH HaH,1J.eHlHOe SHatIeHHe ,lI;a'BJIeHH5I rrpy: 
}KH'HbI, KOTOPOH: MOLKHO CHHMaTb ,lI;HarpaMMbI, 5IIBJI5Ie'DC5I 70 KelcM2 MacllITa6 STOll 
rrp~LKHlHbI ,1J.JI5I ,lI;aHHOro rrOpmeHI>Ka 6epeTC5I H3 'lHICJIHTeJI5I, OH paBeH 0,7 HOMep 
npyLKHHbI paBeH MacmTa6y rrpyLKHHbI HOpMaJIbHOrO rropmeHhlKa, 3Ha'leHlHSI 'KOTOpOro 
HaXO,1J.51TCSI B mepBOM PSI,lI;y OH Orrp~eJIH'OCSI, eCJIH ITIO,ll;HH'MeMC5I no CTOJI6I(Y COOT
Be'l1CTBYlOmeH ,lI;p06H ,lI;O 'lHCJIHTeJI5I rreplBo~o p5IiLI.a HOMep BbI6paHHOH rrpyLKHHbI 6y
.l1.eT 3,5 

~oM6MHaII.H5I nopllIeHbKa C rrpYJKHHOH )I.OJIMHa 06eCnelJHTb MHHH
MaJIbHOe HCKaMeHHe xapaKTepa H3MeHeHH5I )I.aBJIeHH5I B pa60lJeM II.H
.1lHH'upe. 

llJI5I lJero lJaCTOa'a co6CTBeHHbIx KOJIeOaHHH nO)J.BHMHOH CHCTeMbI 
HH)J.HKaTopa v ,UOJIMHa rrpeBhIllIaTb lJaCToTY Bpall(eHH5I HH,UH'IJ.tHpye
Moro ,UBHraTeJI5I He MeHee lJeM B 30 pa3. ,llJI5I HH,UHKaTopoB nma «50» 

II «30» OHa orrpe)I.eJI5IeTC5I no CJIe)I.YIOll(HM $opMYJIaM' 

,lI.JI5I HOpMaJIbHOrO rropllIeHhKa 1/1 300 
'1= Y m ICo.ll/ceIC; 

,UJI5I rropllIeHbKa 1/2 210 
ICo.ll!ceIC; '1= Ym 

,lI.JJH ,UH3eJIhHOrO nopIIIeHhKa 1/5 134 
ICO.ll/ceT<, '1=--Ym 

,lI.JI5I nopllIeHbKa 2/1 425 
ICOIl / ceIC, 'J=--Ym 

f)I.e m - MacIIITa6 npYMHHbI, MM/Kec· c.M-2 

llJI5I HH,UHKaTopa co cTeplKlHeBoH nPYMHHoH lJaCTOTa co6cTBeHHblx 
KOJIe6aHHH onpe,lI.eJI5IeTC5I no $opMYJIaM: 

aQ 

ll.JIH nopllIeHhKa 1/1 566 
ICOIl/ceIC; '1= 

Ym 
.II.JIH nopllIeHhKa 2/1 746 

'1= Y m ICo.lljcelC • 

npH npaBHJIbHO BhI6paHHblx nopllIeHbKe H npYMHHe )I.OJIMHO co6-
JIIO)I8TbC5I OTHOllIeHIHe 

30',1 :;;;" 15 
n - , 

r)I.e n -lJaCTOTa BpameHH5I )I.BHraTeJI5I, obfMUH. 
TapHpoBKa HH,Il.HKaTOpHbIX npylKHH. C TelleHlIeM BpeMeHH pa60TbI 

HH)J.HKaTopHhIX npYMHH HX yrrpyrocTb MOMeT YMeHbllIHThCH. CJIe)J.o
BaTeJIbHO, R3MeHRTCH H MacllITa6 npyMHHbI. OTKJIOHeHHe B MacllITa6~ 
npY)KHHbI MO)KeT )J.OC'I!HraTh HHor,rr.a 10%. TIPH nOJIb30BaHHH TaKOR 
npYMHHoH OllIH6Ka B onpe)J.eJIeHHH MOII.J.HOCTH 6Y)I.eT )J.OCTHraTb TaKOH 
Me BeJIHlIHHbI. TI03TOMY, lJTo6bI nOJIYllRTb npaBHJIbHOe SHalleHRe MOll(
HOCTR H ,llaBJIemfH, Heo6xo)J.HMO He peMe O)J.Horo pasa B ro)J. Bce npy
MHHbI, HaXO)J.5Ill(HeC5I B pa60Te, nO)l.BepraTh TapHpOBKe, B peSYJIb
TaTe llero B MaCllITa6 rrpYMHH BHOCHT COOTBeTCTBYIOll(YIO rrorrpaBKy • 

npOBepKa rrpY)KHH npOH3BO)J.HTCH C rrOMOll(bIO 

CneUHaJIhHOrO YCTpOHCTBa (pHC. 48) HJIH C no
MOmbIO rpY30nopllIHeBbIx MaHoMeTpoB TRna MTI-60 
HJIH MTI -600. Eho YCTPOHCTBO OQCTOHT H3 MaCCHB
HOH l}>YH)I.aMeHTHoH nJIHThI 1 C ypoBHeM 2 H Tpe
M5I YCTaHOBOQHbIMH BHHTaMH no)J. nJIHTOH, KOTOPhIX 
Ha pRC. 47 He BH)J.HO, )J.BYX CTOeK 4 If TpaBepcbI 7 
C BHHTOBbIM IIItylII.epOM 8 nocpe)J.HHe )J.JI5I yKperrJIe
HH5I HH)I.HKaTop8. llJI5I npoBepKH npYMHH HCnOJIh-
3yercH 06bIlJHbIH HH)J.HKaTop «MaikaK» THrra «50» 
H «30». 

EtJIH npY)KHHhI npOBep5lIOTCH Ha pacTHMeRHe, 
HH)J.HKaTop nO)J.BellIHBaeTC5I K TpaBepce. TIPH H3Me
peHHH npYMHH Ha CMaTHe HH)I.HKaTOp YCTaH8BJIH
BaeTCH Ha Bepxy TpaBepCbI. B 060HX cJIYlJa5Ix rrpH
lKHMHOH KOJIrralJOK aaMeH5IeTC5I Ha BHHT C KPIOlJ
KOM 6, Ha KOTOPbIH rrO)I.BellIHBaeTCH cTepMeHb 5 C 
TapeJIKOH (no)J.BecKa) )I.JI5I KJIa)I.KH rHpb 3. KOHT
POJIhHhle rHpH paCClIHTaHbI )J.JI5I nopllIHsr pa3MepoM 
1/1 ()I.HaMeTp 20, 27 MM) H BeC5IT 3,227 Ke. fHPH 
H3rOTaBJIHBalOTcsr H3 lKeJIe3a. 

KOMrrJIeKT rHpb COCTOHT H3 O)J.HOH ypasHHTeJIh
HOH rRpH C nO)J.BeCHhIM CTep.iKHeM R TapeJIKOH Be
COM 3,227 KC!, 17 KOHTPOJIbHbIX rHpb no 3,227 Kc, 

J 

PHC 48 Y\CTPOHCT-' 
BO ,lI;JI5I TapH'poBKH 
1IH',lI;H.KaTopHblx npy-

}KHH 

O)J.HOH rHpH BeCOM 1,6135 1<.2, n5lTH rHph no 0,6454 K8 H rr5lTH rHpb 
no 0,3227 1<.2. fMPH MeHblllero Beca npMMeH5IIOTCH )J.JIH npoBepKH CJIa-
6hIX rrpyMHH. ~ 

TIo)J. )J.eHcTBHeM rHpb TIlpYMHHa HH)I.HKaTOp8 6Y)I.eT paCT5IrHBaTbC5I 
TaK )Ke, KaK no,l1. )I.eMCTBHeM ra30B Ha nopllIeHb B UHJIHH)J.pe HH)J.HKa-
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Topa. I1PY>KIHHbI Ha C>KaTHe npOBepSlIOTCSI B TeX CJIyqaSlX, eCJIH OHH 

pa60TaIOT B YCJIOBHSlX BaKYYMa. 
TaplHpOBKa npY>KHHbI npOII3BO.nHTCSI B CJIe.nYIOIII.eH nOCJIe.nOBa

TeJIbHOCTH: Ha.neBaIOT Ha HH)J.HKaTOp npY>KHHY, KOTOPYIO He06xo.nHMO 

nipOBepHTb; BMeCTO npH>KHMHOrO KOJlnaqKa HaBHHqHBaIOT BHHT C 

KPIOqKOM; 3aKpenJISlIOT HH.nHKaTOp Ha IIITYIJ,ep TpaBepCbI; Ha.neBaIOT 

Ha 6apa6aH HH.lI.HKaTOPHYIO 6YMary; nOBOpaqHBaSl 6apa6aH 3a UIHYP 

H npHKOCHYBIIIHCb KapaH)I.allIOM K 6YMare, npOBO)I.S1T aTMocq,epHYIO 

JIHHHIO AA (lpIHC. 49), cooTBeTcTBYIOIII.YIO COCTOSlHHIO HeHarpY>KeHHOH 

npY>KHHbI; nO.lI.BeIIlHBaIOr Ha KPIOqOK nO)I.BecKY; 

HaKJIa)I.bIBaIOT paBHoMepHo Ha no.nBecKY rHpH. I10cJIe npH6aBJIe

HHSI Ka>K)I.OH mpH H npHXO)I.a npY>KHHbI B COCTOSlHHe nOKOSl KacaIOTC51 

KapaH,nallIOM HH.lI.HKaTOPHOH 6YMarM H, nOBOpaqMBaSl 6apa6aH 3a 

UIHYP, npOBO.lI.S1T Ha HeH roplH30HTaJIbHYIO JlHHlHIO. TaKHM 06pa30M no

JIyqaIOT JIHHHH 1! 2, 3, ... , 12 (CM. pHC. 49). 

A , 
i 
5 
6 
7 
8 
9 

10 
If 
12 

. 

::t-

A 

"-

I1PH npoBepKe npY>KHH Hal['PY3KY paBHo
MepHo YBeJIHqHBaIOT OT HyJlSl .no MaKCHMaJlb-/ 

Horo )I.aBJIeHMSI cropaHHSI, Ha KOTopoe pac

CqHTaHa npY>Klma, T. e. HaKJIa.lI.bIBaIOT KOJIH

qeCTBO KOHTPOJIbHbIX rMpb, paBHoe 3HaMeHa

TeJIIO .np06H .nJISI .naHHoro HOMepa npY>KMHbI 

HOpMaJlbHOrO nopIlleHbKa H TMna MH.nHKaTopa 

(CM. Ta6J1. 21 M 22). ,[(ocTMrHYB MaKCHMaJIb

HOH HarpY3KH, rpY3 paBHoMepHo YMeHbIlla

IOT, .neJIaSl OTMeTKM Ha oYMare. OTMeTKH, co-

P 49 Ta oTBeTcTBYIOIII.Me OTTMHaKOBoH HarpY3Ke KaK He. pHp<mKa HR- ~ 

.ZI.HKaTOPRbIX npymHH npH HarpY>KeHHM, TaK H npM pa3rpY3Ke, )1.031-

>KHbI COBna.naTb. B npOTHBHOM CJlyqae npy

>KHHa He npMro.nHa K paOOTe, TaK 1{aK COBepIlleHHO HapYllIeHa ee 

>KeCTKOCTb. 

MaCllITa6 npY>KHHbI npH HOpMaJIbHOM nopllIeHbKe onpe.neJISleTCSI 

.lI.eJIeHHeM BbICOTbI H (CM. plHC. 49), H3MepeHHoH C TOqHOCTbIO .lI.0 

0,1 MM, Ha qlHCJIO nOJIO>KeHHbIX rHpb. OH TaK>Ke tpaBeH paccToSlHHIO 

Me>K.lI.Y npOBe)I,eHHbIMH ropH30HTaJIbHl5IMH JIHHH5IMH hi, h2' h3 ... , h 12. 
,UJISI )I.H3eJIbHOrO nopllIeHbKe MacllITa6 onpe.lI.eJISleTCH .lI.eJIeHHeM pac

CTOSlHHSI H Ha MaKCHMaJIbHOe .naBJIeHHe cropaHHSI, Ha KOTopoe pac

CqHTaHa .naHHaSl npY>KHHa. 

ECJIH npY>KHHa He H3MeHMJIa CBOHX ynpyrMx CBOHCTB, TO MaCllITa6 

ee 6Y)I.eT COBna)I.aTb c .naHHblMH Ta6J1. 21 lH 22. TaK, HanpMMep, ,lJ.JISI 

npY>KHHbI .N~ 4 HOpMaJIbHOrO nopmeHbKa H MH.nHKaTopa «MaiIraK» 

THna «50» npH H, paBHoM 48 MM, MacIllTa6 6y.neT paBeH 48 MM: 
12 KUjCM2=4 MM/1 Kec· CM-2• ,[(3151 ,nH3eJIbHOrO nopmeHbKa MacllITa6 

B .9TOM cJIyqae 6y.neT paBeH 48 MM : 60 Kec!cM2=0,8 MM/l Kec,cM-2. 
ECJIH ynpyrHe CBOHCTBa npY>KHHbI HapYllIMJIHCb, T. e. >KeCTKOCTb 

YMeHbllIHJIaCb, TO MacmTa6 ee YBeJIHqHTCSI. Tor.lI.a paCCTOSlHfHe H 
CTaHeT 60JIbme, CJIe)I.OBaTeJIbHO, YBeJIHqaTCSI H paCCTOSlHM5I h. B .9TOM 

CJlyqae BBO.lI.S1T nonpaBKy B MacmTa6 npy>KHHbI )I.JI5I Ka>K.lI.OrO nop

meHbKa. HanplHMep, npM TapMpOBKe HH.nMKaTopHoiI npy>KHHbI paCCTOH

HMe H OKa3aJIOCb paBHblM 49 MM. Tor.na MacmTa6 .lI.JISI HOpMaJIbHOrO 
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1I0pmeHbKa 6Y.lI.eT paBeH 4,08 MM/I Kec· CM-2, .nJISI .lI.H3eJIbHOrO nop

llleHbKa - 0,817 MM/l Kec· CM-2. Onpe)I.eJIeHHbJH B pe3YJIbTaTe TapM

POBKM MacmTa6 npy>KHHbI 3aHOCHTCSI B CneUHaJIbHbliI q,OpMyJISlp, 

!\OTOpbIH HMeeTC5I Ha cY)I.He. 
flpoBepKY npy>KHH HH.lI.HKaTOpoB npoH3BO)I.S1T npH60pHble CJIY>K6bl 

IIapOxO)I.CTBa MJIH naJIaTa Mep II BeCOB. 
TapHpoBKa Ha nopmHeBOM MaHoMeTpe npOH3Bo.lI.IHTCH TaK >Ke, KaK 

II Ha cneIJ,HaJIbHOM YCTpoHcTBe. HecMoTpSl Ha TO qTO npOBepKa Ha 

YCTpOllCTBe 60JIee KpOnOTJIHBa, OHa )J.aeT OOJIee TOqHble peSYJIbTaTbI. 

§ 13. nO)1.rOTOBKa K CHSITHIO HH,lI,HKaTOpHblX ,lI,HarpaMM 

flO.lI.rOTOBKa HH.lI.HKaTopa K HH)I.mI.HpOBaHHIO npoH3Bo,nHTCSI B CJIe

llYIOIU.eH nOCJIe.lI.OBaTeJIbHOCTH. 
1. flpoBepIITb HH)I.HKaTOpHble KJIanaHbI HJIH KpaHbI; OHH .nOJI>KHbl 

nerKO oTKpblBaTbcSI IH 3aKpbIBaTbC5I, pe3b6a Ha HH.lI.HKaTOpHoM KJIa

ITaHe .nOJI>KHa 6bITb HcnpaBHoH. flpoBepHTb KpenJIeHHe HH)I.HKaTopa 

Ha HH.lI.HKaTOpHoM KJIanaHe, qT06bI HaKH)I.HaSl raHKa HH)I.MKaTOpa nJIOT

HO npH>KHMaJIa ero K KJIanaHY; KJIanaHbI )I.OJI>KHbI OblTb XOPOIIIO npM

TepTbI H He HMeTb nponYCKOB. flponYCKH KJIanaHOB JIerKO onpe)I.e

JIHTb pyKOH. ECJIH npM 3awpbITOM KJIanaHe nO.lI.HeCTH K HeMY pyKY JIa

llOHbIO BHlH3, TO npH HaJIHqHH nponYCKa nOqYBCTByercSI )I.BH>KeHHe M 

TenJIO BbIXO.lI.51m,iHX ra30B. 

,[(3151 nepeKpbITHSI MH)I.HKaTopHoro KaHaJIa CJIY>Kar KJIanaHbI HJIli 

KpaHbI. Ha COBpeMeHHbIX .lI.BMrareJI5IX npHMeH5IIOrC5I TOJIbKO KJIana

HbI, KOTopble 51BJI5IIOTC5I 60JIee Y.lI.06HbIMH B paOOTe H He TpeOYIOT OCO-

60ro yxo,IJ.a! nO.9ToMY B .lI.aJIbHeHIIIeM CJIOBO «KpaHbI» He 6Y,IJ.eT yno

MHHaTbC5I. Pe3b6a KJIanaHa, JIa KoropylO HaBepTbIBaeTC5I HaKH,IJ.HaH 

raHKa HH.lI.HKaTOpa, OOblqHO ra30BaSl, pa3MepOM 3/4 .lI.IOllMa. 

2. flO.lI.rOTOBHTb MH.lI.HKaTOp K C'beMKe )I.HarpaMM: 

CMa3aTb nopllIHeBYIO napy HH)I.HKaTOpa, Bce .lI.BIH>KYllI,tlle qaCTH II 

IIIapHHpbI. CMa3Ka HH.lI.HKaTOpa npOH3BO)I.HTC5I KOCT5IHbIM MaCJIOM HJIli 

l1.HJIHH)I.POBbIM, KOTOPbIM CMa3bIBaIOT IJ,HJIHH)I.tpbI rJIaBHOrO .lI.BMraTeJIH; 

npoBepHTb TpeHHe nopmeHbKa H IllTOKa B UHJIHH.lI.pe MH.lI.MKaTopa. 

ECJIlH no)I. )I.eHcTBHeM c06cTBeHHoro Beca nopllIeHeK He onYCKaeTCH 

I1JIM onYCKaeTC5I OqeHb 6bIcrpo, MH.lI.MKaTOp K npMMeHeHMIO He rO.lI.eH 

(OY)I.eT HJIH OqeHb 60J1bmOe TpeHHe HJIH OOJIblliHe nponYCKH ra3a); 

)I.BH>KeHMe KapaH)I.ama .lI.OJI>KHO 6bITb nepneH)I.HKYJIHPHO aTMoc$ep

HOH JIHHHH. ATMocq,epHa51 JIHHHH CHlHMaeTCH npH HenO)I.BH>KHOM Ka

paH)I.allle. H BpaIII.aIOIII.eMC5I 6apaoaHe, BeprHKaJIbHa51 JIHHHH - npM 

llenO.l1.BH>KHOM oapaoaHe M nO.lI.BM>KHOM KapaH.lI.ame; 

BbIopaTb M YCTaHOBHTb HY>KHYIO npY>KHHY (CM. § 12). flpY>KHHa 
BbloMpaeTC5I Ha MaKCtMMaJIbHOe .lI.aBJIeHMe crOpaHM5I B IJ,lHJIliH.lI.pe. BMe

cre C TeM CJIe.lI.yeT BbIopaTb TaKYIO npY>KHHY, tITOObI .lI.HarpaMMa 3a

HHMaJla B03MO>KHO 06JIbmyIO nJIOIII.a.nb HH)I.HKaTOpHoH 0YMam, TaK 

KaK npH .9TOM nO.l1.CqeTbI MorYT 6b1Tb C.lI.eJIaHbI HaMOOJIee TOqHO. JIHmb/ 

llJIH 6bICTQOXO.lI.HbIX MalllHH qrOObI YMeHbIIIHTb CHJIbI HHepIJ,HH nH

wYIII.ero M·exaHH3Ma, npIHxO)I.HTCSI C03HaTeJIbtHO BbIOMpa,Tb oOJIee >Ke

CTKYIO npY>KtHHY; 
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, 
rrpOBepHTb COCT05IHHe HH,lI.HKaTOpHOrO IIIHypa, ero KperrJIeHHe H~ 

HH,lI.HKaTOpe, ,lI.JIHHY, KperrJIeHHe KplOqKa. LI.JI5I rrpHcoeJ1.lmeHH5I uIHypa It 
6apa6aHY HHJ1.HKaTOpa Ha KOH1u.e ero CJIeJ1.yeT 3aBH3aTb Y3eJIOK, JIy'lllIle 
J1.BoiIHOH, KaK rrOKa3aHO Ha pHC. 50. JIHIIIHHH KOHeu. IIIHypa 3a Y3eJI
KOM Ha)J,O 06pe3aTb H BJIOlKHTb ero B crreu.lHaJIbHbIH rrpope3 B lIlKI:IBe 

6apa6aHa. C,lI.eJIaB 3aTeM Ha lIlKIHBe OKOJIO rrOJIYTopa 060POTOB IIIHy
pa, rrpO,lI.eBalOT ero qepe3 OTBepCTHe POJIHKO,lI.ep.lKaTeJI5I. Heo6xo,lI.HMO 

PRC 50 Y3eJIOK JIa KOHu;e uIHypa 

rrpHMeH5ITb UlHYP C MeTaJIJIHqeCKOH 
lKHJIKOH HJIH rrJIeTeHbIH; HOBblH 
IIIHyp Ha,lI.O rrpe,lI.BapHTeJIbHO BbITH

HYTb. KPI01JOK rrpHMeHHeTC5I )J,JIH 
COe,lI.HHeHHH IIIHypa c rrOBOJ1.KOM 

HH,lI.HKaTOpHoro rrpHBO,lI.a H ,lI.JI5I yll.
JIHHeHHH HJIH YKopaqHBaHH5I IIIHy

pa. KplOqOK KpenHTCH Ha IIIHype 
(pHC. 51) C rrOMOIIJ.blO npope3H B 
rrpaBoH u.HJIHH,lI.pHqeCKOH qaCTH 

KplOqKa. OKOHqaTeJIbHYIO ,lI.JIHHy 

IIIHypa rro.z:.r.6HpalOT rrpH YCTaHoBKe 
HH,lI.HKaTOpa Ha KalK,lI.bIH: u.HJIHH,lI.P; 

rrpoBepHTb COCTOHHHe HH,lI.HKa
TopHoro KapaH,lI.alIla, eCJIH Heo6-

PRC 51 Kpen.lleHHe uIHypa JIa KplOqKe XO,lI.HMO, 3aMeHHTb ero HJIH 3aTO-
1JHTb. 3aTOqKY JIyqlIle Bcem rrpoH3-
BO,lI.HTb Ha.z:.r..qJHJIeM HJIH MeJIKOH 

T a>6.11 II U; a 23 Ha.lK,lI.aqHO:H 6YMarOH H TaK, 
qT06bI ,lI.HarpaMMa pnCOBaJIaCb 
TOHKOH, qeTKO:H JIHHHeH H 6y

Mara He pBaJIaCb. B HaCT05IIIJ.ee 

PaSMepbI 6YMarH ,lVIB CHBTHB 
HH)l.QKaTopHblx )l.HarpaMM 

«30» . 
1«50» 
«50» 
rliHll(RKaTOp C He-

.r(Ba
MeTp 
6apa-
6aHa 

30 
40 
5{) 

5OX!1Il15 
615 X 1415 
65X1180 

Bpe~1H npHMeH5IIOTC5I MeTaJIJIH
qeCKHe KapaH,lI.aUIH H3 M5IrKOrO 

MeTaJIJIa (JIaTYHH, aJIIOMHHH5I), 
a ,lI.JI5I HHX - crreu.HaJIbHa5I Me
JIOBa5I 6YMara B 6JIOKaX rro 50 
JIHCTOB pa3MepaMH, rrpHBe,lI.eH~ 

HbIMH B Ta6JI. 23; 
YCTaHoBHTb rrHIIIYIIJ.HH Mexa

HH3M C rrOMOIIJ.blO BHHTa H 
KOHTpraHKH TaK, qTo6bI KapaH

,lI.alIl CJIerKa KaCaJIC5I 6YMarH; 
3aBHCHMhIM qa-co-
BhIM rrpRBo,n:oM 1611 90X4f90-,500 rrpOBepHTb, qT06bI CmrpaJIb-

Ha5I rrpylKHHa 10 (CM. pHC. 45, 6) 
6bIJIa Bcer.z:.r.a HaT5IHYTa. ECJIH 
HaT5llKeHHe rrpylKHHbI oCJIa6JIo 

H -6apa6aH BpaIIJ.aeTC5I OT npHKocHOBeHH5I pyKH 6e3 rrpHJIO.lKeHH5I YCH
JIH5I, CJIe,lI.yeT rrpylKHHy rro,lI.TSIHYTb. LI.JI5I SToro OT,lI.aIOT raHKY 14, CHH

MaIOT KOlKYX 6apa6aHa 13, rOJIOBKY rrpY.lKHHbI 11 rrO,lI.HHMaIOT, qT06hI 
ee rrOCa,lI.01JHOe rHe3,lI.O BbIlIlJIO H3 qeThlpeXrpaHHHKa OCH 9, H 3aKpy

qHBaIOT. IlocJIe SToro rOJIOBKY rrpylKHHbI CHOBa orrYCKaIOT 
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II a CTOnOp5IllI.YIO t:IeTblpexrpaHHYIO rrOBepXHOCTh OCH {5apa-
(i8Ha. 

3. HaJ1.eTb 6YMary Ha 6apa6aH H 3aKperrHTb ee JIarrKaMH 6YMa-
10)J,ep.lKaTeJI5I. 4T06hI Ha,lI.eTb 6YMary Ha 6apa6aH, CJIeJ1.yeT sarHYTb 

II a HeH C O,lI.HOH KOPOTKOH CTOPOHbI KpaH BHYTPb MeJIOBOH rroBepxHo
(HI Ha 5-10 MM. 3aJIOlKHB STOT KpaH JIlICTa 3a KOHeu. 60JIee ,lI.JIHH

JlOH JIarrKH 6YMarOJ1.ep)KaTeJI5I rrpHMepHO Ha 15-120 MM ee BbICOTbI, 

IlJIOTHO o6epThIBalOT 6YMary BOKpyr 6apa6aHa If 3aKJIa)J,blBa1OT ,lI.py
lylO CTOPOHY JIHCTa 3a KOHeu. KOPOTKOH JI8nKH TaK, qT06hl IH BTOPOH 
h paH JIHCTa OKa3aJIC5I B pa3pe3e Me.lK,lI.y JIarrKaMIf Ha O)J,HOM ypoBHe 

L rrepBbIM KpaeM JIHCTa. 3aTeM, B35IB ,lI.ByMH rraJIbuaMH HHlKHIfe Kpa5I 
IHCTa, rrorraBIIIHe B pa3pe3, If rrpHlKHMa.H JIaJ1.0HbIO )J,pyroH KOHe~ 

cBepxy, HaJ1.eBalOT JIHCT Ha 6apa6aH. 

oYMary Ha,lI.eBaIOT MeJIOBOH CTOPOHOH aapYlKY, OHa J1.0JIlKHa 
llJIOTHO 06JIeraTh 6apa6aH H yrrHpaTbC5I B HHlKHHH ero 6YPTHK. JIarrKIf 

6YMarOJ1.eplKaTeJI5I J1.0JIlKHhI YJ1.eplKHBaTb 6YMary OT rrepeMeIII.eHlH5I. 
ECJIH 6YMara rrepeMeIII.aeTC5I, TO Heo6xo,lI.HMO CH5ITb JIarrKH C 6apa6aHa 

II rrO,lI.OrHYTb HX BO BHyTpeHHIOIO CTOpOHy. 

4 nepeJ1. YCTaHoBKoH HH)J,HKaTopa Ha UHJIHHJ1.P Heu6xoJ1.HMO rrpo-
1I.YTh HH,lI.HKaTOpHhIH KaHaJI, O'l'KPhIB HHJ1.HKaTOpHhIH KJIarraH, rrpH 
:HOM Ha,lI.O C06JIIOJ1.aTb rrpeJ1.0cTopOlKHOCTb, qT06bI He 06lKeQb ce65I 

BJIH 6JIH3CT05IIII.HX JIIO,lI.eH. 
5. YCTaHOBHTh [fH,lI.HKaTOp TaK, qT06bI rrHlIlYIII.HH MexaHH3M 6bIJI 

06pal.ll.eH K Ha6JIIOJ1.aTeJIIO ~ J1.JI5I y,lI.06CTBa CH5ITH5I J1.HarpaMM, HH,lI.HKa

TOPHbIH IIIHyp pacrrOJIaraJIC5I rrapaJIJIeJIbHO J1.BHlKeHHIO IIOBOJ1.Ka HH
[lHKaTOpHoro rrpHBOJ1.a, a POJIHK rrOBepHYTb B TaKoe rrOJIOlKeHHe, qTO-

6hI IIIHyp He TepC5I 0 ero 060HMY BO BpeM5I pa60TbI. 
6 TIOJ1.06paTb J1.JIHHy IIIHypa TaKoH, qT06bI HHJ1.HKaTOpHa5I J1.Ha-

IpaMMa pHCOBaJIaCb rro cepe,lI.HHe HHJ1.HKaTOpHoH 6YMarH IH 6apa6aH 

He CTYQaJI 06 OrpaHH1JHTeJIb XOJ1.a, He HMeJI CJIa6HHhl, a J1.BHraJIC5I 
I1JIaBHO Oco6eHHO orraCHO, eCJIH IIIHyp OKalKeTC5I CJIHIUKOM KOPOTKHM, 

TaK KaK B STOM CJIyqae MOlKeT rrpOH30HTH rrOJIOMKa HtHJ1.HKaTOpa HJIH 

06pbIB IIIHypa, rrOCJIe qero 6apa6aH rro.l1. J1.eHCTBHeM rrpylKHHhI pe3KO 

YJ1.ap5IeT rro yrropHoMy B[fHTY, qTO qaCTO KOHqaeTC5I 06PhIBOM rrpy
.tKHHbI 6apa6aHa. 

4T06bI y6eJ1.HTbC5I B rrpaBHJIbHOCTH BbI60pa ,lI.JIHHbI IIIHypa, HaJ1.0, 

lIe 3a11.errJI5I5I KPlOqOK 3a rrOBO,lI.OK rrpHBO,lI.a H )J,ep.lKaCb 3a Hero PYKOH, 
HaT5IHYTb IIIHyp ,lI.aJIbIIIe 06eHX MepTBblX TOqeK rrOBOJ1.Ka rrpHBO,lI.a. TIo

BOJ1.0K (HJIH KOJIb11.0 TpOCHKa IHH,lI.HKaTOptHOrO rrpHBOJ1.a C rrOBopOTHOH 
rOJIOBKOH) He ,lI.OJIlKeH yXOJ1.HTb .l1.aJIblIle KpIOqKa, a Hao60pOT, Ha 5-
10 MM He J1.0XO,lI.'HTb ,lI.0 Hero. TOJIbKO rrOCJIe SToro KPlOqOK sau.errJI5IIOT 
3a rrOBO,lI.OK HJIH KOJIbUO TpOCHKa IHH,lI.HKaTopHoro rrpHBO,lI.a. ECJIH HeT 
CTYKOB HJIH CJIa6HH, TO OKOHQaTeJIbHO rrpOBep5IeTC5I, HOpMaJIbHO JIM 

pa60TaeT HH,lI.HKaTOp, CH5ITHeM rrp06HO:H )J,MarpaMMbI. TIo BMJ1.Y H pac-
110JIO:>KeHHIO HH,lI.HKaTOpHoH ,n:HarAaMMbI (pHC. 74) MO.lKHO OKOHqa

TeJIbHO y6eJ1.HTbC5I B rrpaBHJIbHOCT[f YCTaHOBKH HHJ1.HKaTOpa H Bbl60pa 
[lJIHHbI lIlHypa. TIp06Hble HH,lI.HKaTOpHble JI.HarpaMMbI J1.0 HaqaJIa IHC
I1bITaHHH ,lI.OJI.lKHbI 6bITb CH5IThI co Bcex II.HJIHHJ1.POB J1.BHraTeJI5I H YCT
paH€'HbI B03MO.lKHbIe HelICI1paBHoc~H. 
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7. TIepe,Il; C'beMKOH HH,II;HKaTOpHbIX ,lJ.HarpaMM He06xo,lJ.HMO npo"l; 

rpeTb HH,lJ.HKaTOp, COe,lJ.IHHHB ero C ra30BoR nOJIOCTblO u.HJIHH,lJ.pa. 

8. TIepe,lJ. HalJaJIOM HcnbITaHHH 13cer,lJ.a He06xo,nHMO npoBepHTb npa

BHJlbHOCTb YCTaHoBKH HH,II;HKaTOpHbIX npHBO,lJ.OB. 3TO MOLKHO C,lJ.eJIaTb 

nYTeM OHHTHH ,lJ.HarpaMM CLKaTHH npH BbIKJIIOlJeHHbIX TOnJIHBHhlX Ha

cocax. ECJIH HH,nHKaTopHbIH npHBo,n YCTaHOBJIeH npaBHJIbHO, ~o JIIHHHH 

CLKaTHH H paclIIHpeHHH COBna,lJ.aIOT. BOJIee nO,lJ.p06HO 0 npoBepKe R 

perYJIHpOBKe npHBO,lJ.a CM. § 14. 

§ 14. HH,lI.HKaTOpHble npHBO,ll.bl 

TIPH C'beMKe HH,II;HKaTOpHbIX ,Il;HarpaMM Bpaw.eHHe 6apa6aHa HH.ll.H

KaTopa ,nOJILKHO rrporropnHOHaJIbHO COOTBeTCTBOBaTb ,n;BIHLKeHHIO nopIII

HH ,Il;BHraTeJIH. TaKaH rrepe,Il;alJa ,Il;SHLKetHHH ocYW.ecTBJIHeTCH nYTeM 

rrpHMeHeHH5I crreu.HaJIbHbIX YCTPOHCTB - HH,nHKaTopHbIX npHBO,Il;OB, KO

ropble YMeHbmaIOT XO,n rropmHH ,Il;BHraTeJIH ,Il;0 Heo6xo,Il;HMhIX pa3Me-

pOB. • 

Ha MOPCKHX COBpeMeHHbIX ,nBHraTeJIHX mHpOKoe rrpHMeHeHHe Ha

XO,nHT B OCHOBHOM TpH BH,II;a HH,II;IHKaTOpHbIX npHBO,Il;OB' 3Kcu.eHTpHKO

BbIe, pbIlJaLKHbIe II C rrOBopOTHOH rOJIOBKoH. 3KCu.eHTpHKOBbIe npHBO

AbI npHMeHHIOTCH Ha ,Il;BHraTeJlHX <pHPMbI «BypMeHCTep H BaHH» H ee 

JIHu.eHSHaTOB, pbIlJaLKHbIe - HS ,Il;BHraTeJIHX <pHPMbI MAH, C rrOBopOT

HOH rOJIOBKOH - Ha ,nBHraTeJIHX <pHPMbI «3yJIbu.ep». HaH60JIee npo

CTbIM rro KOHCTPYKu.HH HBJIHeTCH 3KCu.eHTpHKOBbIH rrpHBO,Il;, oOJlee 

CJIOLKHbIM - C nOBOpO'I1HOH rOJIOBKOH 

3KCu.eHTpHKOBble npHBO,ll.bl. Y 3TH X npHBO,Il;OB (pHC. 52) 6apa6aH 

HH,II;HKaTOpa rrOJIYlJaeT ,Il;BHLKeHHe OT 3Kcu.eHTpHKa 11 (KYJIalJHOH maH-

6bI) , HacaLKeHHoro Ha BaJIY 10, 06bIlJHO HBJIHIOW.HMCH pscrrpe,Il;eJIH

TeJIbHbIM BaJIOM. l.Jepes pbIlJar 8 C POJIHKOM 9, My<pTy-orroPY 7 H PbI

qarH 4 H 5, KOTopble YKpenJleHbl no,Il; nOCTOHHHbIM yrJIOM, ,Il;BHLKeHHe 

rrepenaeTcH 6apa6aHY HH,II;HKaTOpa PbIlJar 8 Bce BpeMH npHLKHMaeTC51 

K 3Kcu.eHTpHKY rrpYLKIHHOH 6. HH)J.HKaTopHbIH mHYp C nOMOIII.bIO KPIOlJ

Ka npHKpenJlHeTCH K rrOBO,Il;KY 3. TIPHBO,n BKJIIOlJaeTCH B pa60TY 11 

BbIKJIIOlJaeTCH HaLKaTHeM Ha PYlJKY 1 H BbIBe,Il;eHHeM cTonopa 2. PhI
qar 4 C nOBO,Il;KOM 3 COBepmaeT BepTHKaJIbHbIe ,lJ.BHLKeHH5I nporropu.HO

HaJIbHO ,nBHLKeHHIO nopmHH ,lJ.BHraTeJlH, eCJIH C06JIIO,II;aeTCH paBeHcTBo 

OTHomeHHH 

r R 
-[-=T' 

r,Il;e r - 3Kcu.eHTpHcHTeT, paBHbIH paccToHHHIO MeLK,II;Y OCHMH 3KC-

104 

u.eHTplHKa H BaJIa, Ha KOTOPOM OH HacaLKeH; 

R - pa,Il;HYc KpHBomHna; 

L - ,Il;JIHHa maTYHa; 

[_ o-+d 
- 2 

D - ,Il;HaMeTp 3KCu.eHTpHKa; 

d - ,nHaMeTp pOJIHKa 9. 

B MHOrou.HJIHH,II;POBhlX ,Il;BHraTeJIHX .u.JIH HH,II;HKaTOpHoro npMBO,Il;a y 
haLK,noro u.HJIHH,npa npe,Il;ycMaTpHBseTcH OT,II;eJlbHhlH 3KCu.eHTpHK, HS

caLKeHHhlH Ha pacnpe,Il;eJI1HTeJIbHbIH BaJI. • 

nOpUJf!Hb 

PHC 52 3KcneHTpHKoBbIH npHBO)I. PHC. 53 PbIllJa)KHhlH npHBO)I. 

PbI'Ia:>KHbIH npHBO,ll.. TIPH pbIlJaLKHOM npRBO,Il;e (pHC. 53) B TpOHKO

BbIX .lI.BHraTeJIHX ,nBHLKeHHe 6apa6aHY HH,lJ.HKaTOpa nepe,naeTcH CHC

TeMOR pbIlJaroB a, 6, 8, Z, a OT KaLK,lJ.orO nopmHH HJIH maTYHa, B 

KpeHu.Kon<pHbIX - OT maTYHa IHJIH rOJIOBHOrO nO,lJ.mHnHHKa. CaM npH

BO,n pacnOJIaraeTCH BHYTPH Kaprepa ,lJ.BHraTeJIH, HapYLKY BbIBO,Il;HTCH 

JIHmb KOHeu. pbIlJara a, K KOTOPOMY KpenHTCH mHYp HH,II;HKaTopa. 

TIPHBO,lJ. nOCTOHHHO Haxo,nHTCH B ,nBHLKeHHIH, nOKa pa60TaeT ,Il;BHra

TeJIb. B 3TOM ero He,Il;OCTaTOK, TaK KaK C TelJeHHeM BpeMeHH MorYT 

B03HHKtHY1'b CJIa6HHbI B COlJJIeHeHHHX H3-sa HSHoca H OCJIa6JIeHHH 

coe,nlmeHMH. 
6 8 

TIPH C06JIIO,II;eHRH OTHomeHIHH a = z R OTCYTCTBHH CJIa6HH B CO-

lIJIeHeHHHX HH,II;HKaTOpHbIK npHBO,Il; TOlJHO nepe,n;aeT ,Il;BHLKeHHe rropIIIHH. 

HH,lI.HKaTOpHblH npHBO,ll. c nOBopOTHOH rOJlOBKOH (pHC. 54) nOSBO

JIHeT CHHMaTb Bce BH,II;bI HH,nHKaTopHbIX ,Il;HarpaMM, B TOM lJHCJIe H 

CMemeHHbIe ,lJ.HarpaMMbI. ,lJ.JIH CHHTHH HOpMaJIbHbIX ,Il;HarpaMM yKasa

TeJlb nOBopOTHOH rOJIOBKH 10 YCTaHaBJIHBaIOT npoTHB u.H<pp, YKaSbI

naIOw.HX HOMepa HH,II;Hu.HpyeMbIx u.HJIIHH,II;POB ,lJ.JIH CHHTHH cMemeHHbIx 

lOS 



,ll.HarpaMM YKa3ateJIb nOBopoTHOH rOJIOBKI1 YCTaHaBJIHBalOT npoTll1 

KpacHbIx
u 
~H<pp. BHellIHHlI BH)l. HH,ZI,HKaTopHoro npHBO)l.a C nOBopoTHO~ 

rOJIOBKOH pa3HbIX THnOB ,ZI.Bl1raTeJIeH HMeer He60JIbmOe pa3JI{:IQl1e 
HO IIpHH~ll1nbI YCTpoHcTBa H pa60TbI O)l.HHaKOBbI. 

7 
7 

5 

J-tl'iT~i.:.tJ.:~r---.L 

Z 

1 

PIfC. 54 I1Hi,nHIKaTopHbIH npRBO,n c nOBopoTHofi: rOJIOBKOii 

DPH CHHTHH )l.HarpaMM KPlOqOK HH,UHKaTopa 3anenJIHIOT 3a KOJIb

lJ,a 7, YKpenJIeHHbIe )l.JIH Ka.IK)l.oro nHJIHH)l.pa Ha CTaJIbHOM TpocHKe 8, 
npOXO)l.HIQeM Ha,ZI, BceMH I.I;HJIHH,ZI.paMH ,ZI.BHrareJIH. TpOCHK O,ZI.HHM KOH

nOM KpenHTCH K npY.lKHHe 6, )l.ep.IKarn.eii ero B HaTHHYToM COCTOHHHIH, 

.QPYrHM KOHnOM, npOXO,ZI.H Qepe3 6JIOKH 9, Ha.QeBaeTCH Ha nOBO)l.OK 5. 
DOBO)l.OK 5 YKpenJIeH Ha ~HJIHH)l.pHqeCKOii BcraBKe 4, KOTopaH npI1-
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1I0JU1TCH B ,UeHCTBl1e na.1JblJ,eM 3 H cOBepmaeT ,UBIDKeHHe B COOTBeT

l 1 SliH C ,UBH.lKeHHeM nopmHH ,ZI.BHraTeJIH. naJIelJ, 3 KpenHT rropIlleHb 2 
1\ maTYH 1, npll1Bo,UHMbIe B ,ZI.eHCTBHe OT BepTHKaJIbHoro BaJIa 13 no

l pe,UCTBOM KpHBoIllHna 12. BaJI 13 npHBO,ZI.HTCH BO Bparn.eHHe lIepe3 

hOI-mqeCKHe meCTepHl1 OT pacnpe,ZI.eJII1TeJIbHOrO BaJIa ,llBHraTeJIH. Bce 

Il0CTOHHHO pa60TalOrn.He QaCTI1 HH,ZI.I1KaTOpa npI1BO,ZI.a CMa3bIBalOT lJ,I1P

hyJIH~I10HHbIM MaCJIOM. 

DocJIe C'beMKI1 I1H,ZI.I1KaTOpHbIX Jl!HarpaMM He06xo,ZI.HMO TpOCI1K 

OTCOe,ZI.I1HI1Tb OT nOBO,ZI.Ka 5, QT06bI OH He BbITHrHBaJICH, a npy.IKI1Ha 

lie paCTHrI1BaJIaCb. ,l.I.JIH BbIKJIIOQeHI1H npI1Bo,Ua IlITOKOM 11 ~HJIHH,UPH
liecKYIO BCTaBKY 4 <pI1KCI1PYIOT B KpaHHeM nOJIO.IKeHHI1. 

TOLIHOCTb IHH,ZI.HKaTOpHbIX ,ZI.HarpaMM, CHHMaeMbIX Ha npHBO,ZI.e C 

1I0BOPOTHOH rOJIOlYKOH, BO MHoroM 3aBHCHT OT COCTOHHIffi IlIecTepeH, 

HaTH.lKeHHH npY.lKl1H, YCTaHoBKH HH)l.I1KaTOpa t napaJIJIeJIbHOCTH I1H)l.I1-

haTopHoro IlIHypa TpOCI1Ky. 
npoBepKa HH)I,HKaTopHoro npHBo)l,a Ha Hepa6oTaIOIlI.eM )l,BHraTeJIe. 

TOLIHOCTb CHllMaeMbIX HH,ZI.I1KaTOpHbIx ,ZI.I1arpaMM B 60JIbiliOH CTeneHI1 

laBI1CI1T OT npaBHJIbHOH YCTaHOBKI1 11 TeXHl1LIeCKOro COCTOHHI1H HH)I,I1-

!\aTopHoro npIlBO)l.a. He06xo,ZI.HMO, qTo6bI Bparn.eHHe 6apa6aHa, ne

pe,ZI.aBaeMoe OT I1H)l.HKaTOpHoro npI1BO)I.a, TOLIHO COOTBeTCTBOBaJIO ,ZI.BH

IKeHHIO nopIlIHH ,ZI.Bl1raTeJIH. rJIaBHbIM YCJIOBHeM npaBHJIbHOCTI1 pa60-

TbI npHBO)l.a HBJIHeTCH COBna)l.eHI1e MepTBbIx TOQeK npI1Bo,na H nopIlIHH 

pa60Qero ~HJII1H,ZI.pa )l.BI1raTeJIH. 

CaMbIH npocToH cnoc06 npOBe,ZI.eH'I1H TaKoH npoBepKH ocyrn.ecTB

JIHeTC5I C nOMOlI(blO I1IH)l.I1KaTopa. ,l.I.JIH 3Toro C I1H)l.I1KaTOpa CHI1MaIOT 

npy.IKHHy H YCTaHaBJIII1BaIOT ero Ha iI1H)l.I1KaTOpHoM KJIanaHe npoBe

pHeMoro ~I1JII1H,ZI.pa. Ha 6apa6aH Ha,ZI.eBalOT 6YMary, npOBO)l.HT aTMO

C<PepHYIO JII1HHIO, Bparn.aH 6apa6aH 3a mHyp PYKOH. BKJIIOQaIOT I1H

l1:HKaTOPHbIH npHBO)l., KPIOqOK IlIHypa HH,ZI,HKaTOpa 3a~eIflJIHIOT 3a no

BO)l.OK npHBo,lI,a. DI1IlIyrn.HH MeXaHI13M OTBO)l.HT OT 6YMarI1. Bparn.eHI1-

eM BaJIOnOBOpOTHoro YCTpOHCTBa IlIaTYH (MOTbIJIb) npOBepHeMoro 

ll,I1JII1H,ZI,pa YCTaHaBJII1BaIOT npI1MepHO Ha 30° .uo B. M. T., O)l.HOBpeMeH

HO Bparn.aeTcH 6apa6aH II1H)l.I1KaTOpa, TaK KaK OH COe,ZI,I1HeH C npI1BO

:LOM. DpI1 3rOM nOJIO.IKeHI1I1 IlIaTYHa KapaH)l.aIlIOM nI1IlIyrn.ero Mexa

HI13Ma Ha 6YMare 6apa6aHa npOBO,ZI.HT BepTHKaJIbHYIO JIHHHIO 
(pHC. 55). 

a) 6Mm 
6} 

61'1'" 

J Z J I 2 I J 2 

PRC 55 TIpoBepKa HH,nHtKaTOtpHOro npHiBo,na Ha iHepaOOTaIOIIJ.eM JI:'BHraTeJIe 
a - npHBO,ll YCTaHOBJIeH npaBHJIhHO, 6 - npHBO,ll onepe)KaeT nopllleHh. 8 - npHBO,ll OT

CTaeT OT ,lI.BH)KeHHl'I nOpIIlHl'I 
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nOCJIe 3TOrO IIIaTYH YCTaH'aBJIHBaIOT B B. M. T. H aHaJIOraqHO tI.e~ 
JIaIOT BTOpyIO OTMeTKY Ha' HH.lI.HKaTOpHOH 6YMare. 3aTeM IIIaTYH yc

raHaBJIHBaIOT Ha 30° rrOCJIe B. M. T. H )J.eJI8IOT Ha 6YMare TpeTbIO OT

MeTKY. KaJK,UYIO oTMeTKY-JIHHHIO He06xo.lI.HMO rrpoHYMepo~aTb Ha 6y
Mare OT.lI.eJIhH0, qT06bI onpe.lI.eJIHTb COOTBeTCTBHe BpaIII.eHlIUI HH.lI.HKa

TopHoro 6apa6aHa .lI.BHJKeHHIO rropllIHH HJIH YCTaHOBHTb, qTO rrpHBO,U 

orrepeJKaeT ero HJIH OTCTaeT OT Hero. 

ECJIH rrepBaH H TpeTbH OTMeTKH COBrra)I.aIOT (pHC. 55, a), 3HaqllT 

BepxHee rrOJIOJKeHHe rropllIHH cooTBeTcTByeT BepxHeMY rrOJIOJKeHHIO 

rrpHBo.lI.a. ECJIH TpeTbH OTMeTKa rrepeXO.lI.HT BJIeBO .lI.aJIbllIe, qeM rrepBaH 

JIHHGfH (pHC. 55, 6), TO HH.lI.HKaTopHbIft rrpHBO,U 6Y.lI.eT orrepeJKaTb ,UBH

JKeHHe rropllIHH, a eCJIH He .lI.OXO,UHT .lI.0 rrepBoft OTMeTKH, a pacrrOJIa

raeTCH crrpaBa OT Hee (pHC. 55, 8), TO rrpHBO,U OTCTaeT OT .lI.BHJKeHllH 

rroplllHH. 
AHaJIOrHqHO rrpOBepHIOT COOTBeTCTBHe HHJKHHX MepTBbIX TOqeK 

rroplllHH H rrpHBo,Ua. ,llJIH rrOBbIllIeHllH TOqHOCTll rrpOBepKH cOOTBeTcTBIUI 

MepTBbIX TOlleK. rropllIHH H rrpHBO.lI.OB rro paCCMOTpeHHOMY crroc06y He-

06XO,UIHMO rrpe,UBapHTeJIbHO YCTpaHlfTb CJIa6HHY B COe.lI.HHHeMbIX qa

CTHX rrpHBOAa, rrpaBHJIbHO rrO.lI.06paTb .lI.JIHHY HH.lI.HKaTOpHoro llIHypa. 

KpoMe Toro, qT06bI BbI6paTb CJIa6HHbI KpHBOlllHrrHO-lllaTYHHoro Mexa

HH3Ma rrpOBepHeMoro U;HJIH H.lI.P a , oc06eHHO Y KpeftU;Korr<pHbIX ,UBHra

TeJIeft, BpaIII.eHHe COBeplllaIOT HJIH Ha rrepe.lI.HHft XO,U, llJIH Ha 3a,UHHft. 

nepe,U Bparn;eHlleM )J.BHraTeJIH Bce ero IHH.lI.llKaTOpHble KJIarra,HbI nOJI

JKHbI 6bITb OTKpbITbI. 

TIPH HeCOBrra.lI.eHHH KpaftHMx rrOJIOJKeHMft rropIIIHH .lI.BMraTeJIH H MH-

)I.HKaTopHoro rrpHBo,Ua He06xo,UllMO BbIHCHHTb, B qeM rrpHqHHa, H 

YCTpaHHTb ee 

3Kcu;eHtpllKOBble rrpMBO,UbI perYJIHpYIOT rrYTeM rrepe3aKJIIHHHBaHHH 
3Kcu;eHTpHKa. ECJIll rrpHBO,U orrepeJKaeT MOTbIJIb, TO 3Kcu;eHTpItK He06-

XO.lI.HMO rroBepHYTb B CTOPOHY, 06paTHYIO ero BpaIII.eHHIO, H Ha060pOT. 

HIfor,Ua 6bIBaeT ,UoC'I'aTOqHO CMeHllTb POJIHK, H rrorpellIHocTb rrpHBO.lI.a 

JIHKBH.lI.HpyeTcH. TIOBOPOT My<pTbI-orropbI 7 (CM. pHC. 52) B CTOPOHY 

Bparn;eHHH BaJIa llJlH B 06paTHYIO CTOPOHY rrepeMern;aeT BepxHIOIO 
qaCTb ,UIHarpaMMbI BJIeBO llJIH BrrpaBo. ECJIM Ha Bcex U;HJIllH,Upax rrpH

BO.lI. OKaSaJICH OTCTaIOrn;HM, qTO MOJKeT rrpoHsoftTH B pesYJIbTaTe 

BbITHJKKM u;errll pacrrpe.lI.eJIMTeJIbHOrO BaJIa, TO 3TO YCTpaHHeTCH rrYTeM 

rrepeSaKJIHHllBaHHH 3Kcu;eHTpHKOB HJIH M3MeHeHHH HaTHJKeHHH nerrH. 

TIpoBepKa H HCrrpaBJIeHHe pblqaJKHOrO rrpHBO)J.a rrpOH3BO,UHTCH 

CJIe,UYIOII.(tHM 06paSOM. TIopllIeHb rrpoBepHeMoro U;HJIllH,Upa YCTaHaB

JIHBaIOT B cpe,UHee rrOJIOJKeHHe. ECJIH rrpHBO,U YCTaHOBJIeH rrpaBHJIbHO, 

TO pblqar 6 (CM. pHC. 53) rrpHMeT cTporo ropH30HTaJIbHOe rrOJIOJKeHl'Ie. 

B rrpoTHBHOM CJIyqae H3MeHHIOT rrOJIOJKeHHe TOqKM B HJIH C, ,U06llBa
HCb ropHSOHTaJIbHOrO rrOJIOJKeHHH pbIqara 6. 

TIpoBepKY H perYJIHpOBKY rrpHBO,UOB C rroBopoTHoft rOJIOBKoft OCY
III.eCTBJIHIOT rrOCTaHoBKoft HOBbIX llIeCTepeH, YBeJIIHqeHHeM HaTHJKeHH.5I 

nP¥)KHHbI HJIH BbI60pOM HOBoro rrOJIOJKeHHH ,UJI5I YKa3aTeJI.H rrOBopOT
HOll rOJIOBKH, r,Ue rrorpellIHocTb HCqeSaeT. 

HHor,Ua rrpHxo,UMTCH rrpOBepHTb Bce B03MOJKHble BapHaHTbI HeHC

rrpaBHocTeft rrp HBO.lI.a , a eCJIH rrpOBepKa ocyrn;eCTBJIHeTCH C rrOMOIII.bIO 
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liH)J.HKaTopa, He06xo.lI.HMO y6e,UHTbCH, qTO rrOCJIe.lI.HHft HaXO,UHTCH B HC

IIpaBHoM COCTOHHHiIf. 
npOBepKa HH,lI.HKaTOpHoro npHBo)J.a no ,lI.HarpaMMaM Ha paooTaro-

w.eM ,lI.BHraTeJle. TIpaBHJIbHOCTb pa60TbI HH.lI.HKaTOpHoro rrpHBO.lI.a Ha 

xo,Uy rrpoBepHIOT C rroMorn;bIO .lI.HarpaMMbI CJKaTHH, CHHTOft rrpH BbI

I(JIIOqeHHoft rro)J.aqe TOrrJIHBa B U;HJIHH.lI.P, rrpll 3TOM HJI.lI.HKaTOp coe.lI.H~ 

HeH C HH.lI.HKaTOpHbIM rrpHBo.lI.OM. 

OJ 

Pile. 56 )lJiarpaMMbI C)KaTlU!, CHHTble HH)J.HKaTopHblM npHBo)J.oM: YCTaHOBJIeHHbIM 
npaBHJIbHO (a) H HenpaBH~bHo (6) 

npH rrpaBHJIbHO YCTaHOBJIeHHOM HH.lI.HKaTOpHoM rrpHBO.lI.e JIHHMH 

CJKaTHH H paclimpeHHH CJIllBaIOTCH H ,UHarpaMMa HMeeT BH,lI., rrOKa

saHHblft Ha pHC. 56, a. 3TO 6Y,lI.eT BbIIIOJIHHTbCH TOJIbKO rrpH OTCYT

CTBHH 3HaqHTeJIbHbIX rrporrycKoB ra30B qepes rropllIHeBble KOJIbu;a HJIH 

BhlrrycKHoft KJIarraH H C06JIIO,UeHHH He06xo,UHMhlX YCJIOBHft npGf HH.lI.H-

nHpoBaHHH, 
ECJIH otlpa3yeTcH rrJIOrn;a,lI.Ka Ha .lI.MarpaMMe CJKaTHH (pHC. 56, 6), 

TO OHa YKa3bIBaeT, qTO llH,lI.HKaTopHblft rrpHBO.lI. YCTaHOBJIeH Herrpa
BHJIbHO Hero He06xo,lI.HMO OTperYJIHpOBaTb. npH CHHTHIH HOpMaJIb

HOH llH,lI.HKaTopHoft ,UHarpaMMbI TaKHM rrpHBO,lI.OM MOrn;HOCTb U;HJIHH,lI.pa 

6y,UeT YBeJIHqllBaTbCH llJIH YMeHbllIaTbCH Ha BeJIHqHHY Morn;HOCTll 

3TOft rrJIOrn;a.lI.Kll B 3aBIHCHMOCTH OT Toro, KaK 6Y.lI.eT rrpOXO,lI.HTb JIiIfHllH 

paCIIIHpeHH.H - BbIllle HJIH HHJKe JIHHHH CJKaTHH. 

OJ tJj 

2 

PRe 57. Onpe)J.eJIeHHe 3HaKa nJIOma,lLKH )J.HarpaMMbI C)KaTHH npH HeHcnpalB
HOM HH)J.HKaTopHOM npHJBO)J.e 

Kor,lI.a JIHHHH pacIIlHpeHllH 1 pacrrOJIOJKeHa HHJKe JIHHHH CJKaTHH 2 
(pHC. 57, a), SHaqHT tHH,lI.llKaTopHblft rrpHBO,lI. OTCTaeT OT MOTbIJIH ,lI.Bll

raTeJIH, rrJIOrn;a,UKa HMeeT OTpllu;aTeJIbHblft SHaK, MOrn;HOCTb U;HJIlfH,Upa 

6yneT YMeHbllIaTbcH Ha BeJIHqHHY MOIII.HOCTH 3TOft rrJIOrn;a.lI.KH. npH 

06pa60TKe rron06HbIX HH,lI.llKaTOpHbIX )J.HarpaMM 3Ta rrJIOrn;a.lI.Ka .lI.OJIJK-
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Ha_npHOaBJUITbC5I. ECJIH .7IHHH5I paClimpeHH.5l paCnOJIO)KeHa BbHIIe JIH

HlHII C)KaTII5I (CM. pliC. 57, 6), SHatIHT IIH,lI.IIKaTOpHbIH: npHBo.rr. onepe-, 
.lKaeT MOThIJIb .rr.BHraTeJIH, nJIorn.a.rr.Ka IIMeeT nOJIO.IKHTeJIhHbIM 3HaK, 

MOrn.HOCTh UHJIHH.rr.pa saBhlIIIaeTC5I Ha BeJIIItIHHY MOrn.HOCTH 3TOM nJIO
rn.a.rr.KH. TIPII oopaooTKe TaKliX HH)J.HKa-TopHbIX .rr.HarpaMM 3Ta nJIO~ 
rn.a)(Ka .rr.OJIJKHa BhltIliTaThC5I. 

TIPII aHaJIliSe .JI.IIarpaMM C)KaTII5I, KOr,lI.a npOBep5IeTC5I npIIBo.rr. ilf 
Kor.rr.a oopa3yeTC5I nJIorn.a.rr.Ka, HeBOSMO.IKHO cpasy onpe)(eJIHTh, KaKaS1 
liS KplfBhlX 5IBJI5IeTC5I JIHHIIeM C)KaTII5I, a KaKa5I - pacIIIHpeHII5I. ,UJIS1' 

IIX onpe.rr.eJIeHIIH nocTynaIOT CJIe.rr.YIOll1.IIM oopa30M. BHatIaJIe CHHMaIOT 

HOpMaJIhHYIO IIH.rr.HKaTopHYIO .rr.IIarpaMMy. 3aTeM, OTcoe.rr.HHlIIB IIIHyp OT 
npHBo.rr.a, saKphIB HH)(IIKaTOpHbIM KJIanaH II He CHIIMa5I OYMary c 6a

paoaHa, Ha BceM .rr.JIHHe JIHHHH C)KaTHSi 

,lI.eJIaIOT HeCKO.7IbKO IIOMeTOK B BH.rr.e 

TOtIeK H.7IH KpeCTliKOB (pliC. 58), TaK 
KaK sapaHee He IIsBeCTHO, r.rr.e Ii KaK 
npoM.rr.eT JIIIHIIH paCIIIIIpeHHH, Ka

KOM ee BH.rr. 
TIOC.7Ie- 3TOI'0 BHOBb coe.rr.IIHS1IOT 

HH.rr.IIKaTOp C npHBO,lI.OM, OTKpbIB8IOT 
llH,lI.IIKaTOpHhIM KJIanaH, BhlKJIIOtIaIOT 

no.rr.aqy TOnJIliBa B UHJIHH.rr.p H CHIi-

Plle. 68 Onpe,ne.neHHe nOJIOmeHHH JIll- MaIOT .rr.IIalrpaMMY C)KaTHH. JIHHllS1 
HllH paOilillpeHllH Ha ,nHarpaMMe cma_t)KaTHH COBna.rr.eT; BTopaH KpHBaH, 
TllH npll HeIIICIIIpaBHOM 'IIMHKaTO'pHOMeC.7IH HMeeTCH norpeIIIHOCTb npHBo.rr.a, 

IIpHIBo,ne oy.rr.eT .7IIIHHeH: paCIIIHpeHHH. B Ha-

IIIeM npliMepe ORa npOXO.lI.IIT HH)Ke 
JIHHIIH C.lKaTHH. ,UHarpaMMa C.lKaTHH Ha pHC. 58 npe,ncTaBJIeHa sa

IIITpHxoBaHHhIM ytIaCTKoM. 

HsOOpa.IKeHIIe .rr.HarpaMMbI C)KaTHH C HenpaBIIJIhHO YCTaHOBJIeH-

HhlM npHBo.rr.oM MO)KeT DblTh paSJIRtIHbIM, HanpHMep B BII.rr.e TIJIorn.a,nOK 
B BepxHeM, cpe.rr.HeM R HH)KHeM ee tIaCT5IX (pRC. 59, a, 6, 8) HJIR B BII~ 
lLe BOChMepKH (pRC. 59, 2). 
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PRC 59 11300paJKeHHH ,nRarpaMM c)KaTRH npH HenpaBllJIbHO YCTalloB
JIeHHbIX HH.tlHKaTOpHblx rrpHBO,!{B.rX 

TIPHtIilHhl norpeIIIHOCTII HH,lI.HKaTOpHhIX npIIBo.rr.OB MorYT OhITb pas-

IIWMII. HenpaBHJIbHa5I YCTaHDBKa 3KcueHTpHKa (KYJIatIHOH: IIIaMObI! 
LJI5I HH,lI.IIKaTOpHoro npHBO,lI.a; CJIaOUHbI II JIIO<pTbI; H3HOC KYJIatJ:KOBOli 
maHOhI HJIII HaOeraIOrn.ero Ha Hee pOJIllKa, HenpaBHJIbHa5I .rr.JIliHa T5Ir, 

OCJIaOJIeHHe npy.IKHH; BhIT5I)KKa uenli, OTtIerO npOIICXO.rr.HT HeCOOT
BeTCTBlie Me.IK.rr.y yrJIOM nOBopOTa KOJIeHtIaTOrO BaJIa li KYJIatIKOM HH

LllKaTopHoro npHBO,lI.a, B 3TOM CJIytIae nonpaBKa oy.rr.eT O,lI.HHaKOBaH 
Ha Bcex npHBo.rr.ax - Ii TaK .rr.aJIee B 3aBIHCHMOCTH OT KOHCTPYKUHH 

lIpHBOlla. 
TIPII HaJIlitIHH norpeIIIHOCTH HH.rr.liKaTopHoro npHBo.rr.a Heooxo,nmvlO 

ee JIliKBH.rr.HpOBaTb. Kor.rr.a no TeM HJIII HHblM npHtIHHaM norpeIIIHOCTo 

lie YCTpaH5IeTC5I, IIHor.rr.a C03HaTeJIbHO ee .rr.eJIaIOT B BIH.rr.e BOChMepKH C 
pa3HbIMli 3HaKaMH, HO tITOOhl OTpHluaTeJIbHaH II nOJIO)KHTeJIbHaH nJIO

w.a,lI.KII ObIJIH paBHbI Tor,lI.a norpeIIIHOCTb KaK ObI KOMneHclipyeTcS11 

B3aHMHO YHHtITO)KaeTC5I 
ECJIH norpeIIIHOCTb OOJIhIIIa5I H HeB03MO)KHO ee YCTpaHHTb, TO He-

06XO.rr.HMO Bcer,lI.a Ha HOpMaJIbHYIO ,lI.HarpaMMY HaHOCilTb ,lI.HarpaMMY 
C)KaTII5I C YKa3aHHeM JIHHHH ciKaTliH (CM. pilC. 58). TIPH nJlaHilMeTpH

pOBaHHH TaKHX HH,lI.HKaTOpHbIx .rr.HarpaMM BHOC5IT KoppeKTHpoBKY ny
TeM 06Bo.rr.a .rr.HarpaMMhI, ytIHThIBa5I liJIli He ytIliThIBa5I 3Ty nJIOw.a,lI.Ky. 
Ka)K)l,hIH: pa3 MO)KHO He CHHMaTb nonpaBKy npHBO,lI.a, a O,lI.HH pas on~ 
pe.rr.eJIIITb ee nJIorn.a.rr.h II 3HaK H B .rr.a.7IbHeHIIIeM IHX ytIHTbIBaTb. 

TIpoBepKa HH,lI.HKaTOpHoro npHBo.rr.a .rr.OJI)KHa npOBO,lI.IIThC5I mpH 
3KCnJIyaTaUHII ,ZlBHraTeJI5I e)Kero,lI.HO, nOCJIe peMOHTa H nepe.rr. JIIOOblMH 

HcnbITaHH5IMII, CB5I3aHHhIMH C onpe,lI.eJIeHIIeM MOI.I.J.HOCTH ,lI.BHraTeJI5I 



r./l,aBa V 

HH,l(HI(ATOPHbIE ,lI.HAfPAMMbI H HX OBPABOTI(A 

§ 15. CHSlTHe HH,lI.HKaTOpHblX )l.HarpaMM 

TIoCJIe nO)l.rOTOBKli iliH)l.liKaTOpa K liH)l.liUlipoBaHlilO nepeXO)l.HT K 

C'beMKe HHJJ.liKaTopHbIx .1l.liarpaMM. BHatIaJIe HaHOCHT aTMoc<pepHYlO 
JIliHlilO (cOe)l.liHliB HH)l.HKaTOp C npliBO)l.OM), He OTKpbIBaH liH)l.liKa

TopHoro KJIanaHa li CJIerKa nplDKaB KapaH)l.aIII K 6YMare. 3aTeM 

nOJIHOCTblO OTKpbIBalOT liH)l.liKaTOpHbIH KJIanaH li CHliMalOT JJ.liarpaM

My JIlO60ro BH)l.a. ,UeJIaTb 3TO HyLKHO BHlliMaTeJIbHO, 6bICTPO (HO 6es· 

cneIIIKli), qr06bI He neperpeTb liH.lI.liKaTOp. 

tKapaH.1l.aIII nliIIIymero MexaHliSMa Ha KopOTKoe BpeMH IJ1PliABli-

ralOT K nOBepXHOCTli 6YMarli (Ha O)l.HH-.lI.Ba 060pOTa .lI.BliraTeJIH), sa

TeM ero OTBO)l.HT, nOCJIe tIero 6bICTPO 3aKpbIBalOT liH,lI,liKaTOpHbIH KJIa

naH, CHHMalOT KpIOtIOK C nOBO.lI.Ka npliBO)l.a li OTKJIlOqalOT HH)l.HKa

TOPHbIH npliBO)l.. TIoCJIe 3Toro C 6apa6aHa CHliMalOT 6YMary III l1PO
BepHlOT KaqeCTBO HaHeceHHOH liH.1l.liKaTOpHoH AIliarpaMMbI. ECJIli OHa 

BbITIOJIHeHa Y.lI.OBJIeTBOpliTeJIbHO, Ha HeH OTMeqalOT HOMep li n0.)10CTb 

IUliJIliH)l.pa, HOMep .lI.BliraTeJIH. 4epHOBble 3anliCli .lI.eJIalOT Ha 3am6ax 

6YMarli. 

PaSOBaH C'beMKa HH,lI,liKaTopHbIX )l.liarpaMM co Bcex nHJIliH.lI.pOB 
)l.BliraTeJIH HBJIHeTC.SI O)l.HliM KOMnJIeKTOM O)l.HOro onbITa. B TeqeHlie 

onbITa paBHOMepHO ,lJ,OJILKHO 6bITb CHHTO He MeHee Tpex KOMnJIeKTOB 

)l.liarpaMM. KaLK,lI,bIH KOMnJIeKT ,lI,OJILKeH 6bITb saBepHyT OT)l.eJIbHO C 

YKa3aHlieM HOMepa onbITa, HOMepa KOMnJIeKTa, qaCTOTbI BpameHliH 

)l.BliraTeJIH, ,lI,aTbI li BpeMeHli C'beMKli, MaCIIITa6a npyLKliHbI. 

3aKOHqliB C'beMKY .ZI.liarpaMM O,lI,HOrO KOMnJIeKTa, a TaK2Ke B CJIy

qae neperpeBa liH,lI,liKaTOpa ero He06xo)l.liMO CHHTb C liH,lI,HKaTOpHoro 

KJIanaHa, YCTaHOBliTb B MOHTaLKHbIH IIITyuep Ha KpalO ynaKOBOtIHOrO 

HmliKa, pa306paTb (OTCOe,lI,liHliTb KPbIIIIKY liH,lI,lliKaTOpa C nHIIIymliM· 

MexaHH3MOM li nopIIIeHbKOM OT OCTaJIbHOH tIaCTli), np0tIliCTliTb, ,lI,aTb 

OCTbITb li CMasaTb, saTeM c06paTb li npO)l.OJILKliTb liH,lI,liUlipOBaHlie. 

a eCJIli onbIT SaKOHqeH - y6paTb B ynaKOBOtIHbIH HmliK. 

3aKOHtIliB licnbITaHHH, C IHH)l.liKaTOpa peKOMeH,lI,yeTcH CHHTb rrpy-

2KliHbI. ECJIli liH,lI,liKaTOpy npe,lI,CTOliT )l.OJIroe 6e3)1.eHCTBlie HJIH rrepe

HOCKa no MOpOSy, H8)1.0 BbIBliHTliTb pa60tIyIO BTyJIKy. 
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§ 16. BH,lI.bI HH,lI.HKaTOpHblX ,lI.HarpaMM 

HOpMaJlbHbie ,lI.HarpaMMbl. HopMaJIbHblMli HH)l.HKaTOpHbIMli )l.lia

I paMMaMH HaSbIBalOTCSI )l.liarpaMMbI, npe)l.CTaBJIeHHble Ha pliC. 60 li 

hi. TIo HliM onpe)l.eJISIeTCH cpe)l.Hee liH.1l.liKaTOpHoe )l.aBJIeHHe p" 
MaKCHMaJIbHOe )l.aBJIeHlie cropaHliH Pz' iliH.1l.liKaTOpHaH MomHOCTb Uli" 

lllH.1l.pa Nt' a TaKJK.e xapaKTep pa60qero npouecca B UliJIHH.1l.pe. 
Bli)l. HOpMaJIbHOH liH)l.liKaTOpHoH )l.liarpaMMM (npli HcnpaBHoM HH

lHKaTope, liH)l.HKaTOpHoM npliBO.1l.e li npaBHJIbHOH C'beMKe .llliarpaMM), 

I1l1m 

PHe 00. HOpMaJIbHaH HlfJ,lI.HKaTopHas:t 
Il.HalI'paMMa ,lI.1JyxTaKTlHoro JI.iBHra'FeJISl 

z 

Puc 61 HOpiMaJIbHaH HH,lI.HlKa'FOpHaH 
.lI.HanpaMtMa lleTblpeXTaiKTHOIfO ,lI.iB'HraTeJIH 

paCnOJIOLKeHHe ee xapaKTepHblx TOqeK 3aBiliCHT OT TaKTHOCTli JJ.Blira

TeJIH, HaJIliqli5I li Tlina Ha)l..lI.YBa, <pas pacnpe)l.eJIeHliH, o6'be~a KaMepbI 

cLKaTliSl, TeXHH1JeCKOrO COCTOHHliH IJ.liJIliH)l.pO-nOpIIIHeBOli rpynnbl 

(UTIr) , TOnJIliBHOH annapaTYPbI, ryp60BOS)l.yx.O)l.YBOK, pe2KHMa li 

BHeIIIHliX YCJIOBliH pa60TbI )J.BliraTeJIH li T. ,lI,., T. e. OT Tex <}laKTopOB, 

l'.OTOpbIe BJIHHlOT Ha pa60qHH npouecc )l.BliraTeJIH. 
HOpMaJIbHaH tliH)l.HKaTOpHaH )l.liarpaMMa )l.ByxTaKTHoro )l.BliraTeml 

c xapaKTepHbIMH TOqKaMli pa60tIero npouecca npe)l.CTaBJIeHa Ha 

pHC. 60. Pa60QliH npou:ecc B HliX cOBepIIIaeTcH 3a O)l.HH 060pOT KOJIeH

qaTOrO BaJIa B CJIe,lI,YlOmeH nOCJIe,lI,OBaTeJIbHOCTH. TIocJIe 3aKpbITliH 

np0)l.YBOqHbIX (TOqKa so) li BbITIYCKHbIX OKOH HJIH KJIaIlaHOB (TOqKa a) 
npoliCxO.lI.liT CLKaTlie CBeLKero B03)1.yxa. He .lI.OXO)l.H )1.0 B. M. T. Ha Be

lliqliHY )l.eHCTBHTeJIbHOro~yrJIa onepeLKeHliH, HaQliHalOTCH nO)l.atIa Ton

lHBa B UliJItliH)l.P, cMece06pasoBaHHe li <pli3HKO-XliMlitIeCKHe npoueccbI 

nO)J.rOTOBKli TOnJIliBa K caMOBOCnJIaMeHeHlilO. B ToqKe C HaqliHaeTCH 

caMOBOCnJIaMeHeHHe H npoII.ecc cropaHHSI TOnJIliBa. TOqKa Z COOTBeT

cTByeT MaKCHMaJIbHOMY )l.aBJIeHHlO npoII.ecca cropaHliH; z-b - npo

II.eCC pacIIIHpeHliH raSOB, cropaHliH li )l.OrOpaHHH TOnJIHBa 
B TOqKe b OTKpbIBalOTcH BbITIYCKHble OKHa liJIH KJIanaHbI, npOHCXO

)l.liT CB060)l.HbIH J3bITIYCK raSOB HS II.HJIliH.lI.pa (npe)l.BapeHHe BbITIYCKa). 

,UaBJIeHlie ra30B B UHJIHH)l.pe nOHHLKaeTCH )1.0 .lI.aBJIeHHH np0.1l.YBOqHOrO 

BOS.lI.yxa Ps, B TOqKe S OTKpbIBalOTC.SI np0,lI,YBOtIHble OKHa, nepHO)l. 

sOs 0 COO'reeTcTByeT npHHYLK)l.eHHOMY BbITIYCKY-TIp0)l.YBKe H HanOJIHe

BHlO IJ.liJIHH)l.pa CBeLKHM 3apH.lI.OM B03)1.yxa. B TOqKe So 3aKphIBalOTCH 

np0.1l.YBOlJHble OKHa. B MOMeHT saKpbITliH np0.lI.YBOlIHMX OKOH )l.aBJIe-
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HRe ra30B B UHJIHH,lJ.pe OJIH3KO K ,lJ.aBJIeHHlO Ira30B B BhmYCKHOM KGil 
.'leKTOpe PO' -~ 

B TOqKe a npOHCXO,lJ.RT 3aKphITHe BhmYCKHhIX OKOH HJIH KJlarraHJ 

OT rrOJIO)KeHR5I TOqKR a 3aBHCIfT nOTep5I 3ap5I,lJ.a IfJIR )J.03ap5I,lJ.Ka. EcA 

BhmYCKHhle OKHa HJIll KJIanaHhI 3aKpblBalOTC5I paHhllie np0,lJ.YBOqHhl 

OKOH, TO npOIfCXO,lJ.llT ,lJ.03apH,lJ.Ka ,lJ.BllraTeJIH (pllC. 62, a); eCJIll no~ 
)Ke, TO nOTep5I 3apH,lJ.a B03,lJ.yxa .lI.BIfraTeJI5I (pllC. 62, 6). 3To onp~ 
.IJ:1eJIHeTCH TllnOM np0.IJ:YBKlt. I(pallHIfe TOqKIf .IJ:IfarpaMMhI (JIeBa51 II rrp~ 
BaH) COOTBeTCTBYIOT BepXHeH If HIf)KHeH Mep'TBbIM TOqKa.M. 

~ ~ p p 

I 
I 

I v _,vcl", Vs I "1'!Ie I .. VS I 
"'1 

ti ~·t [ 
PHC 62 CXel'vIaTHlJeCKHe HH.n.HKaTOpH&Ie .n.HarpaMMbI BbInycKa H npo.u;ys'KH .n.BHraj 

~e~eH 1 
a - «3YJIb~ep» 8Ml-!42 C neTJIeBolt .lI:BYCTOpoHHeii npO.ll:YBKOii, 6 _ MAH I(6757/80C C ne'll 
JIeBoil: OAHOCTopoHHeH npO.ll:Y,BKoil:: 8 - OTKPblTHe BbmYCKHbIX OKOH; C _ saKpbITHe- BblnYCKHhl] 

OKOH (Ha PHC 60 STolt TOqKe COOTBerCTByeT TOqKa a), s, s' - OTKPbITHe np0.ll:YBOqHbIX Ol{OH, 
So - saKpbITHe np0.ll:YBOqHblX OKOH 

Y H0I:MaJIbHbIX I1H.IJ:IfKa'TOpHbIX .IJ:HarpaMM, CHIfMaeMbIX )KeCTKOll 

rrpYMIfHOIf, BIf,lJ. rrpOuecca BbmYCKa II npO,lJ.YBKH ,lJ.BIfraTeJIeH C pa3HbI

MIf TIfrraMll npO,lJ.YBKll rrOqTll O.lI.IfHaKOB. 3TO pa3JIIfqIfe 6Y.lI.eT Ha6mo-
.lI.aTbC5I npIf C'beMKe BbmYCKa If rrp0.lI.YBKIf CJIa60H npYMIfHoH. ' 

Ha pIfC. 61 rrpe,lJ.cTaBJIeHa HOpMaJIbHa51 IfH.lI.IfKaTOpHa51 ,lJ.llarpaMMa 
qeTblpexTaKTHoro ,lJ.BIfraTeJIH. aHa llMeeT nOqTH TaKOH Me BH,lJ., Ka~ 
n Y I\BYXTmcrnoro I\BHraTeJlH. TOJIbKO HHlKHHH ee ~acTb KacaeTCH aT; 
Moc¢epHOll JIIfHllll. TIPll 60JIee CJIa60H npY)KIfHe ,lJ.IfarpaMMa 6Y,lJ.el 

IfMeTb BIf.lI., KaK Ha pRC. 69. 113 rrpIfHUHnHaJIbHOH llH,lJ.IfKaTOpHoll ,lJ.Ha~ 
rpaMMbI t[eTblpeXTaKTHoro ,lJ.BRraTeJI5I (pRC. 63) Bll,lJ.HO, lITO pa60IIIff;i: 

rrpouecc COBeplliaeTC5I 3a ,lJ.Ba 060pOTa KOJI1eHflaTOro BaJIa; 3a O,lJ.IfH 

060POT r:POIfCXO.IJ:51T rrpoueCCbI BbmYCKa H HanOJIHeHIf51 UHJIllH,lJ.pa, a 
3a ,lJ.PyroH - rrpoueCCbI C)KaTlfH, cropaHHH H pacnmpeHR5I. 

B TOIIKe b (CM. pIfC. 63) OTKpblBaeTCH BbmycKHoll KJIarraH. BbmYCK 
ra30B !laqRHaeTc5I ,lJ.0 npHXO,lJ.a rrOpllIH5I B H. M. T., "liTO .IJ:eJIaeTC5I )J.JI5I 

JIYIIIllell OqllCTKll UllJlHH.lI.pa OT oTpa60TaBIllllX ra30B. TI03TOMY Ha .IJ:Ha-
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paMMe B KOHue xO,lJ.a paCIllIfpeHll51 HaOJIIO,lJ.aeTC5I pe3Koe rrOHH2KeHlle 

l,IB.7JeHH5I. TIpouecc BbmYCKa ra30B npOllCXO,lJ.HT no JIHHHH br (qeT-

1 epTbIll TaKT), KO r,lJ. a )I.aBJIeHlle 60JIbille aTMoccpepHoro, npHQeM 

J I 0 ,lJ.aBJIeHlle YBeJIHqllBaeTC5I npM BOCXO)I.51meM )I.BllMel!llH nopm

IIH OT H. M. T K B. M. T ll3-3a corrpOTHBJIeHHH BbmYCKHOll CHCTeMbI. 

TIPH HHCXO)I.HmeM )I.BHMeHHH 

110pmHH OT TOqKH r )I.O TOqKH a 
IPOIfCXO,lJ.llT npouecc BcaCblBa-

111151 llJIH BUYCKa B03)I.yxa B UH

IIlH)I.P (rrepBbIH TaKT). ,UaBJIe

IHe B II..HJIMH)I.pe 3a 3TOT nepHO)J, 

1I11Me aTMoc<pepHoro ()I.JI5I )I.BM-

) aTeJIeH 6es Ha,n)I.YBa). Ha BOC

\O,lJ.51I.I.J,eM ,nBHMeHHH rrOpIUH5I OT 

roqKH a )I.O c npOllCXO)J.llT CMa

rHe rrocTynllBillero B 1I.HJIHH)J.P 

B03)I.yxa (BTOpOH TaKT). He .,)J.o- " 
XO,lJ.5I )I.O B. M. T. Ha yroJI )I.eHCT

BIfTeJIbHOrO onepe2KeHHH, nO)I.a

eTCH TOnJIHBO B IJ.HJI1m,lJ.p. TIpo
ICXO)I.HT cMece06pa30BaHlle, <Pll-

3HKO-XHMHQeCKHe npoueCCbI 

rrO,lJ.rOTOBKH TOnJIHBa K caMO

BOCnJIaMeHeHllIO. 

p 

r 

bf1m HNm 

PRe. 63. npHHll.HII1Ha~bHaH HH.n.HKa
ropHaH .n.HarpaMMa lJeTbIpeXTaKTHOrO 

.nBlIraTe~g 

B TOqKe c npORCXO,lJ.RT BOCnJIaMeHeHHe TOnJIIfBa. Bc.7Je)J.CTBIfe BOC~ 
XO,lJ.HIuero )J.BH2KeHR5I rropIllmt B HaqaJIbHOH nepHO)I. crOpaHH5I TOnJIH

Ba, KOTopoe COBepIllaeTCH C onpe)I.eJIeHHOH CKOPOCTbIO, )I.aB,:neHHe r~-
30B B II.HJIHH.ZI.'pe pe3KO B03paCTaeT, HO He no BepTIfKaJIbHOR np5IMOH, 

a no KPHBOH, HaKJIOHHOH K OCM Op)I.HHaT. TIoCJIe B. M. T. npouecc cropa

HHH H)J.eT npll YBeJIHt[HBaIOmeMCH 06'beMe, n03TOMY, HeCMOTpH Ha IfH

TeHCHBHoe ropeHHle, )I.aBJIeHHe ra30B B UHJIHH)J.pe BHaqaJIe nOBbIIllaeT

CH, a 3aTeM nOHllMaeTCH. B 'TOqKe Z )I.aBJIeHHe ra30B )I.OCTHraeT CBoero 

MaKCHMaJIbHOrO 3HaqeHHH. no JIRHHH zb npoRcxo)J.HT npouecc ~ropa~ 
HHH, )J.oropaHHe 'TOrrJIllBa H pacIIIHpeHHe ra30B, T. e. pa60qHM XO)J. 

TIOpmHH (TpeTHH TaKT). 

I(aK BH)I.HO ll3 pllC. 63, HH)I.HKaTopHaH )I.HarpaMMa t[t;,TblpeXTaKTH~
fO )I.BHraTeJI5I COCTOllT ll3 ,nBYX nJIo:r.u;a)I.OK - BepxHeM M HHMHeH . 

BepxHHH ee qaCTb COOTBeTcTByeT nOJIe3HOH pa60Te ra30B B UllJIHH)J.pe, 

HIf)KHSlH - OTpHuaTeJIbHOH pa6oTe, KOTopaH 3aTpaqHBaeTCH Ha BbmYCK 

oTpa6oTaBIDHx ra30B H HanOJIHeHHe I1.HJIHH)J.pa CBeMHM 3ap5I)I.OM B03-

)I.yxa npH onpe)I.eJIeHHH llH)I.RKaTOpHoH MO:r.u;HOCTH I1.HJlHH)I.pa 3Ta nJIO

ma)J.~a )I.OJIMHa Bblt[HTaTbCH M3 nOJIe3HOH pa6~TbI ra30B. O)I.HaKO 

BBHAY He3HaqH'fIeJlbHOH BeJIllt[HHbI oTpIfuaTeJIbHOIf pa60TbI, He npeBbI

llIaIO:r.u;ell 3 % OT nOJIe3HOM pa60TbI, H BCJIe)I.CTBHe TOro, qTO rrpH 

C'beMKe HH)I.llKaTOpHoH )I.HarpaMMbI JIHHllH BbIIIycKa If BnycKa CJIH

BaIOTCH c aTMoc<pepHoH H3-3a MecTKoH npYMHHbI, ee He yqHTbIBalOT 

II OTHOC5IT K MeXaHllqeCKIfM nOTepHM. 

I( COMaJIeHIfIO, 60JIbIllIfHCTBO COBpeMeHHbIX fJIaBHbIX H BcnOMora

l1eJIbHblX qeTblpeXTaKTHbIX )I.BIfraTeJIeH He IfMelOT HH)I.HKaTOpHbIX npll-
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BO~OB. 91'0 3aTpY~HHeT KOHTPOJIb 3a rrpaBHJIbHOCTbIO pa60qHX rrp( 

lJ,eCCOB B lJ,HJIHH~paX H orrpe~eJIeHHe HH~HKaTopHoH MOmHOCTH ~Bl 
raTeJIH. B KaqeCTBe rrpHMepa qeTblpexTaKTHoro rJIaBHOrO ~BHrl 
TeJIH, H~eIOmero HH~HKaTopHbIH IIPHBO~, MOlKHO rrpHBeCTH ~BHraTeJJ 
«BypMeHcTep H BaHH» THrra 614TE150 MOmHOCTbIO 2867 u. A. c. np 

94 o 6jMUfl, YCTaHOBJIeHHbIH Ha Ta:f. 

p, p, I} p, Kepe «BaTYMH» 1931 r. rrocTpoHKI 

IZI ~4' IZ2 ~fl:2Ij,Pc IZI;~'l4 H ~BHraTeJIb MAH MapKH 84fP 
MOmHOCTbIO 1550 u. A. c. np, 

160 o6jMufl (~Ba TaKHX ~BHraTeJI~ 
YCTaHOBJIeHbI Ha TaHKepe ,<A3ep 

PIIC. 64. L(HarpaMMbI-rpe6eHK'H 6aH~lKaH» rrocTpoHKH 1938 r.). 
.lI.HarpaMMbI-rpeoeHKH. ,L(HarpaM 

MbI-rpe6eHKH CJIYlKaT .z:r.JIH orrpe 
.z:r.eJIeHHH MaKCHMaJIbHOrO .z:r.aBJIeHHH cropaHHH H ClKaTHH ra30B B pa 

60qHX 06'beMaX lJ,HJIHH~pOB .z:r.BHraTeJIH (pHC. 64). LJame Bcero OHI 

CHHMaIOTCH rrpH perYJIHpOBKe .z:r.BHraTeJIeH . 

.ll~arpaMMbI-rpe6eHKH CHHMaIOTCH rropllIHeBbIM HH.z:r.HKaTOIpoM, KO 

TOPbIH c006IlJ,aeTCH C pa60qeH rrOJIOCTbIO lJ,HJIHH.z:r.pa, HO He coe~HHHeT' 
CH C HH~HKaTopHbIM rrpHBo.z:r.OM. TI03TOMY KapaH.z:r.allI rrHIlIYIlJ,erO Me· 

xaHH3Ma 6y~eT rrHcaTb TOJIbKO BepTHKaJIbHble JIHHHH. TIepno.z:r.HqeCKf 

BpaIlJ,aH 6apa6aH HH.z:r.HKaTopa PYKOH rrpH rrOMOmH nIHypa CHHMaIOl 

HeCKOJIbKO 3HaqeHHH pz H Pc C KalK.z:r.oro lJ,HJIHH.z:r.pa, KOTop~Ie H306pa· 

lKaIOTCH JIHHHHMH, HHor~a pa3HOH BbJCOTbI, OrJIHqaIOmHMHCSI HeCKOJIb

KHMH MHJIJIHMeTpaMH. TI03TOMY rrpH .z:r.aJIbHeHllIeH 06pa60TKe TaKH1i 

.z:r.HarpaMM iSepeTCSI HX cpe.z:r.Hee 3HaqelIHe rrYTeM rrpOBle.z:r.eHHH ropH30H

TaJIbHOH JIHHHH, ycpe.z:r.HHIOmeH 3TH BbICOTbI. 3HaqeHHH pz H Pc l(JIH 

KalK,lJ,O!'O lJ,HJIHH.z:r.pa orrpe.z:r.eJIHIOTCH KaK paCCTOHHHH MeLK,lJ,Y aTMOC

<pepHOH H ycpe.z:r.HHIOIlJ,eH JIHHH5IMH B MHJIJIHMeTpax, ,lJ,eJI'eHHble Ha 

MaCllITa6 rrpylKHHbI. 

fpe6eHKH .z:r.aBJIeHHH ClKaTHH CHHMaIOTCH rrpH BbIKJIIOqeHHOH nO,lJ,a

qe TOnJIHBa B lJ,HJIHH~p. ,L(HarpaMMbI-rpe6eHKH pz H Pc MoryT CHH

MaTbCH Ha O,lJ,HH JIHCT, KaK rrOKa3aHO Ha pHC. 64, HJIH pa3.z:r.eJIbHO H3 

pa3Hble JIHCTKH HH.z:r.HKaTopHoH 6YMarH. 

Pa3BepHYTbIe HH~HKaTopHbIe .lI.HarpaMMbI. 3TH ,lJ,HarpaMMbI CJIy

lKaT .z:r.JIH aHaJIH3a rrpOlJ,eCca ropeHHH B lJ,HJIHH,lJ,pe B OOJIaCTH B. M. T., 

a TaKlKe .z:r.JIH orrpe.z:r.eJIeHHH Cpe,lJ,Hero HH,lJ,HKaTOpHoro ~aBJIeHH5I B ,lJ,BH

raTeJIHX, He HMeIOmHX HH.z:r.HKaTopHoro rrpHBO,lJ,a. ,L(JI5I CH5ITHH pa3Bep

HYTbIX HH,lJ,HKaTOpHbIX ,lJ,HarpaMM rrpHMeHHIOTCH MeXaHHqeCKHe HJIH 

3JIeKTpHqeCKHe HH,lJ,HKaTOpbI. 06mHH BH,lJ, TaKOH ,lJ,HarpaMMbI, CHHTOH 

HH,lJ,HKaTOpOM C He3aBHCHMbIM npHBO,lJ,OM 01' qaCOBOro MexaHH3Ma 

nOKa3aH Ha pHC. 75 H 76. ' 

TaK KaK pa3BepHYTaH ,lJ,HarpaMMa CHHMaeTCH rrpH paBHOMej}HOM 

BpaIlJ,eHHH 6apaoaHa B O,lJ,Hy CTOpOHy, TO ,lJ,JIHHa ,lJ,HarpaMMbI rrOKa3bI

BaeT He XO,lJ, rropllIHH B orrpe,lJ,eJIeHHOM MaCllITa6e, KaK B HOpMaJIbHOH 

,lJ,HarpaMMe, a rrpO,lJ,OJIlKHTeJIbHOCTb lJ,HKJIa TOlKe B HeKOTopOM Mac

llITaOe, BblpalKeHHYIO BO BpeMeHH WIn B yrJIax rrOBopOTa KOJIeHqaTOrO 

BaJIa. TI03TOMY ,lJ,JIH orrpe,lJ,eJIeHH5I Cpe,lJ,HerO HH,lJ,HKaTOpHoro ,lJ,aBJIeHHH 

pa3BepHyTyIO ,lJ,HarpaMMY HeOOXO,lJ,HMO COOTBeTCTBYIOIlJ,HM oopa30M 
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o6paOOTaTb HJIH rrepeCTpOHTb B HOpMaJIbHYIO rro xo.z:r.y rropllIHH. ,UJIH 

o6paOOTKH pa3BepHYTbIX .z:r.HarpaMM Ha HHX ~OJIlKHbI 6bITb HaHeceHbI 

i1TMoc<pepHaH JIHHH5I H oTMeTKH MepTBblx TOqeK rrOpllIH5I. 
ECJIH H»~HKaTOp He HMeeT npHcrroc06JIeHH5I ~JIH aBToMaTHqeCKOrO 

lIaHeceHHH MepTBbIX ToqeK, TO rrOCJIe~HHe HaXO~HT rpa<pHqe~KH, HO .z:r.JI5I 

Horo He06xo.z:r.HMO O~HOBp'eMeHHO CO C'beMKOH pa3BepHYTOH .z:r.HarpaM

MbI npou.ecca rOpeHHH HaHOCHTb Ha Hee pa3BepaYTYro .z:r.HarpaMMy 

OKaTHH rrpH BbIKJIIOqeHHOH rro.z:r.aqe TOrrJIHBa. 06paOOTKY pa3BepHy-

I bIX ,lJ,HarpaMM CM. B § 18. 
CMelIl.eHHbIe .lI.HarpaMMbI. TIpHMeH_HIOTc5I ~JIH aHaJIH3a npou.

ecca 

cropaHHH, pa60TbI TorrJIHBHbIX HaCOCOB BbICOKOr? .z:r.aBJIeHHH (THB'u) 
II <POPCYHOK. no HHM CY,lJ,,HT 06 OTHOCHTeJIbHOM yrJIe HaqaJIa rrO,lJ,aqH 

IorrJIHBa B U.HJIHH.z:r.p, a TaKlKe onpe.z:r.eJIHIOT ~aBJIeHHe BOCnJIaMeHeHHH 

rorrJIHBa P' H MaKCHMaJIbHOe ~aBJIeHHe crOpaHH5I pz· B npaKTHKe 
c , 

OOblqHO rrpHpaBHHBaIOT ~aBJIeHHe Pc K ,lJ,aBJIeHHIO ClKaTH5I Pc 

PRe. 66. CMemeHHaS! HH)J.HKaTOp-
HaS! )J.'HarpaMMa 

PIIC 66 06lUHH BH)J. HH,UHlKaTopHbIX 
)J.HanpaM1M, nOCJIe1l.0IBaTeJIbHO QHHMae

MbIX Ha IIH)J.IIKa1'OpHYJO 6yMary 

Ha pHC. 65 rrpe~CTaBJIeH OOIlJ,HH BH~ CMeIlJ,eHHOH HH,lJ,HKaTOpHoH 

,lJ,HarpaMMbI .z:r.ByxTaKTHoro ,lJ,BHra11eJIH. Ee CHHMaIOT TeMH lKe HH)l.I'IKa

TopaMH, qTO H HOpMaJIbHble )l.HarpaMMbI, coe,lJ,HHHH C nplIBO)l.OM co

ce,lJ,HerO LI.HJIHH)l.pa, MOTbIJIb KOToporo paCnOJIOlKeH TIO)l. yrJIOM 90 lIJIlI 
1200. Ha cOBpeMeHHblx ,lJ,H3eJI5IX <PHpMbI «3yJIbu.ep» npH orrpe)l.eJIeH

HbIX rrOJIOlKeHHHX HH,lJ,HKaTOpHoH rOJIOBKH CHlIMaIOTCH CMeIlJ,eHHble 

,lJ,HarpaMMbI 
OOblqHO CMeIlJ,eHHYIO ,lJ,HarpaMMY CHHMaIOT BpyqHYIO nOCJIe C'beM-

KH HOpMaJIbHOH ,lJ,HarpaMMbI H Ha TOM lKe JIHCTe 6YMarH. CHHB KpIO

tJOK HH)l.HKaTOpHoro llIHypa C rrOBO)l.Ka lIH)l.HKaTOpHoro rrpHBO)l.a H Bpa

IlJ,a51 oapa6aH 3a llIHYP, CHHMaIOT rpeoeHKY MaKCHMaJIbHOrO ,lJ,aBJIeHHH 

cropaHlIH B LI.HJIlIH,lJ,pe. Kor,lJ,a KapaH)l.allI nHllIyruero MexaHH3Ma Ha
XO,UHTCH Bf,!lI3Y H ,UOJIlKeH COBepIlIaTb )l.BHlKeHHe BBepx, ObICTPbIM paB

HOMepHbIM ,UBH)KeHHeM JIeBOH pyKlI, .neplKarueH llIHYP, BpamaI?T 6a
pa6aH, H KapaH)l.allI BbIqepqHBaeT KPHBYIO JIlIHHIO cMerueHHOH ~Ha
rpaMMbI (pHC. 66). CKOPOCTb BparueHHH 6apa6aHa ,UJIH C'beMKlI CMe

rueHHoH )l.HarpaMMbI 3aBHClIT 01' qaCTOTbI BpameHHH )l.BHraTeJIH. LJeM 

MeHbllle 060POTOB, TeM Me,UJIeHHee Ha,Uo ero BparuaTb. 
JlHarpaMMbl C)KaTHH . .llHarpaMMbI C)KaTH5I CHHMaIOT TeM )Ke cno-

C060M, qTO H HopMaJIbHble lIH,lJ,HKaTOpHble 'ulIarp~MMbI, TOJIbKO C BbI

KJIIOqeHHOH no,UaqeH TOnJIHBa. ECJIlI lIH)l.HKaTOpHbIH nplIBO)l. YCTaHOBJIeH 

rrpaBHJIbHO, TO ,UHarpaMMbI ClKaTHH HMeIOT BH,U, nOKa3aHHbIH Ha 
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pHC. 56, a, eCJIH npHBO,n HMeeT norpelIIHOCTb B YCTaHOBKe, TO 06pa3ye 

C.SI nJIOma,nKa (CM. pHC. 56, 6), MaKCHMaJIbHa.SI BbICOTa -,nHarpaMrtf 

paBH.SIeTC.SI ,naBJIeHHIO C)KaTH.SI B lJ,HJIHH,npe Pc. no 3THM ,nHarpaMMa 

06bftIHO rrpOBep.SIIOT H perYJIHPYIOT npaBHJIbHOCTb YCTaHOBKH H pa601j 
HH,nHKaTopHoro npHBo,na. no ,nHarpaMMaM C)KaTH.SI TaK)Ke MO}Kii 
onpe,neJI.SITb H perYJIHpOB3Tb ,naBJIeHHe C)KaTH.SI B lJ,HJIHH.lI.pax. ' 

PHC. 67. 'uHarpaMMbI BbIITyCKa-lIIpoJJ:yrum 
.lJ)BwraTeJIH MAH K.61lS,7/80A C neTJIeBOH: 
O)lHOICTOpOHHeif npOlZl.YBKOH, CHSITbIe C O)l
Horo UHJI'MH)lpa npy:amHaMH pa3HbIX Mac-

WTa0013: 
2 H 1 - OTKphlTHe H SaKpl>ITHe BhlnycKHblx 
OKOH, <I H 3 - OTKPhlTHe H saKDhlTHe npo,ZI:Y

BOlJHblX OKOH 

PMC. 68 ,UHarpaMMbI BbInYCKa-npo.' 
JJ:)'IBKM )lBMraTeJIH «BYPMeifcTep ~ 
BaHH» 562V~BFI40 C npHMoToq_i 
HO-KJIaiIIaHHOH: npoillYIBKOH, CHHTbIe c~ 
O)lHOl'O UMJIMH)lpa npYlKHIHaMM pa3~i 

HbIX MaCIllTa6oB' : 
4 H 1 - MOMeHTbI OTKPbITHH H saKPbI
THH BblnycKHoro KJlanaHa, 3 H 2 _ MO
MeHThI OTKPblTH5l H saKpblTHH npO,ZI:YBOlJ. 

HhlX OKOH 

.lI.HarpaMMa BblDYCKa H npO.l1.YBKH. ,UaHHble ,lI.HarpaMMbI CHHMaIOT

CH CJIa60H npY2KHHOH H npHMeHHIOTCH .lI.Jl.SI aHaJIH3a npOlJ,eCCOB Bbl

rrYCKa, npo,nYBKH H HanOJIHeHHH, T. e . .lI.JI5I rrpOlI.eccoB, KOr,lI.a nopllleHb 

Haxo,nHTCH B6JlH3H H. M. T. TaK KaK 3TH npOlJ,eCCbI COBleplllaIOTC.SI B 06-

JIaCTH HH3KHX ,naBJIeHHH (nOp.SI,nKa 51Ccc/CM2 H HH)Ke), TO .l1.JUI C'beMKH 

TaKHX ,lI.HarpaMM HCnOJIb3yeTc5I HH,nHKaTOp C HOpMaJIbHbIM (napOBbIM) 
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110 llleHbKOM ,nHaMeTpoM 20,27 MM. TIPH 3TOM npHMeH.SIlOTCH nPY)lOI
p -r..r. 6 10 12 20 30 40 LJeM cJIa6ee rrpY2KHHa, TeM 60JIee HarJIH)J.-

II hI oJ"Q , , , , , • ! (p C 67 69) 
lice rrOJIHee H306pa)KalOTC.SI HCCJIe)J.yeMble rrpOlJ,eCCbI H. - . 

nHarpaMMbI BhmYCKa H npo,nyBKH CHHMalOTC.SI 06blqfIbIM cnoc060M, 

l(aK H HOpMaJIbHble )J.HarpaMMbI. LJT06bI He npOH30IllJIO nO.TIO\1:KH HHlI.H

KaTopa rrpH C'beMKe TaKOH lI.HarpaMMbI, He06xo,D;HMO rroc.'Ie ClVIeHbI 

1l0pllleHbKa nepeCTaBHTb orpa-

IIHqHTeJIb xo,na Ha BTYJIKe lllTO-

Ka HH,D;HKaTopa. Bo Bpe\1.SI 
(heMKH )J.HalrpaMMbI lllTOK rrop

lueHbKa no,!J. B03,lI.eHCTBIleM ,lI.aB

IeHH.SI ra30B B lJ,HJIHH,lI.pe, npe-

BbIlllaIOmero JKeCTKOCTb rrpYJKH

IlbI, ynHpaeTC.SI CBOHM 3arrJIeqll

KO\1: B KPbIlllKY HH)J.HKaTopa H 
JlaXO,lI.HTCH B TaKOM rrOJIOJKeHHH, 

nOKa ,lI.aBJIeHHe B lI.HJIHH,IT.pe He 

CHH3HTCH ,lI.0 ,lI.aBJIeHHH, Ha KO

Topoe paCCqHTaHa rrpy1KHHa. TIo 
JTOH rrpHqHHe BepXHHH qaCTb 

,UHarpaMMbI IIOJIyqaeTCH-- .?6pe-

3aHHOH no ropH30HTaJIbHOH JIH

HHH. 

KaK npaBnJIO, HH,IT.HKaTOp-
Ilble KJI.arraHbI HMelOT Be3HaqH-

TeJIbHble nporrYCKH, KOTopbIe 
06blqHOH rrPY)KHHOH, paCCqH-

TaHHOH Ha pa60qee ,lI.aBJIeHHe B 

UHJIHH,D;pe, He tPHKCHPYlOTC~. 
TIPH lIH,lI.HlI.HpOBaHHH CJIa60H 

rrpYJKHHOH 3TH IIporrYCKH Bb13bl: 
BalOT neTJIlO Ha aTMOCtPePHOH 

JIHHHH HJIH OHa pacrrOJIaraeTCH 

BbIllle CBoero HCTHHHoro rrOJIO

JKeHH:H. TI03TOMY peKOMeH,lI.yeT

CH aTMOCtPepHYlO JIHHHlO HaHO

CHTb Ha HH)J.HKaTopHYlO 6YMary 
npH HaXO)K,lI.eHHH HH)J.HKaTopa 

Ha ynaKOBOqHOM HIlJ,HKe, Bpa

IlJ,aH 6apa6aH PYKOH. 

a .,..::::::::.-==------- r 

r 

a 

b 

a 
PMC 69 I1HAMKaTopHaH AHarpaMMa 
qeTbIpeXTaKTlwro ):(IBHraTeJISI MAH 
84rp6, CHHTaH C O):(Horo U.HJIMH):(pa 
CJIa6bIMH npY»<HHaMM pa3Hblx Mac-

IllTa60B 
a _ KOHen BcaCblBaHliH H HaqaJla C1KaTHlI, 
8 - KOHen paCIDHpeHlIH H HaqaJla OTKPbI
THH BbllIYCKHoro KJlallaHa. , - KOHen 

BbJnY~Ka H HalJaJlO BcaCblBaHHlI 

06IlJ,HH BH,lI. ,lI.Har}}aMM, CHHTbIX CJIa60H npym:HHOH HH)J.HKaTopOM 

THna «50» HJIH «30», npe,D;CTaBJIeH Ha pHC. 67 H 68. Ha HHX HaHeceHbI 

xapaKTepHble TOQKH 0p,lI.lIHaTbI 3THX ToqeK cooTBeTcTBYlOT ,lI.aBJIe

HHHM B lJ,HJIHH,Upe B )J.aHHble MOMeHTbI. 

Bn,lI. ,UHarpaMM BbmycKa-npo)J.yBKH 3aBH-CnT OT TaKTHOCTH ,lI.BHra

TeJIH (CM. pHC. 67-69), THrra rrpo,UyBKH (CM. pHC. 67 H 68), MaclllTa6a 

HH)J.HKaT9PHOH npY)KHHbI, tPa3 ra30pacnpe)J.eJIeHHH H TeXHHQeCKOrO 

COCTOHHHH Ha,D;,D;YBOqHO-BbmycKHoro TpaKTa H lI.HJlHH,lI.pO-nOplllHeBoH 

rpynnbI. TI03TOMY no BHelllHeMY BH,D;Y TaKnx ,D;HarpaMM MO)KHO cy-
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.z:r.HTb 0 TeXHHlleCKOM COCTOHHHH Ha.z:r..z:r.YB01JHO-BbmYCKHOrO TpaKT. 
H UHJIHH.z:r.pO-nOpUIHeBOn rpyIIIlbI, a TaKLKe 0 npaBHJIbHOCTH <pa3 ra30 

pacnpe.z:r.eJIeHHH H npoueCCOB ra3006MeHa. 
O.z:r.HaKO TaKaH oueHKa MOLKeT npOH3Bo.z:r.HTbCH TOJIbKO npH cpaBHe· 

HHH CHHTbIX .z:r.HarpaMM BbIIIycKa-npo.z:r.yBKH C 06pa3UOBbIMH peKOMeH 
.z:r.OBaHHbIMH .z:r.HarpaMMaMH, C HaHeceHHbIMH xapaKTepHbIMH T01JKaMl' 

(npHJIaraIOTCH K cy.z:r.OBon TeXHH1JeCKOn .z:r.OKYMeHTaUHH). TaKHMH T01J' 
KaMH Ha3bIBaIOTCH T01JKH .lI.HarpaMMbI BbmycKa-npo.z:r.yBKH, COOTBeT' 

CTBYIOrnHe MOMeHTaM OTKpbITHH H 3aKpbITHH opraHOB ra30pacnpe.z:r.e· 

JIeHHH, a TaKLKe HaHMeHbIIIeMY .z:r.8BJIeHHIO B UHJIHH.z:r.pe. 
06pa3UOBbIe .lI.HarpaMMbI BbInYCKa-npo.z:r.YBKH .z:r.OJILKHbI CHHMaTbCH 

Ha CTeH.z:r.OBbIX H XO.z:r.OBbIX npHeMo-c.z:r.aTOllHbIX HcnbITaHHHX, Kor.z:r.a .z:r.BH

raTeJIb HaH60JIee npaBHJIbHO OTperYJIHpOBaH Hero TeXHH1JeCKOe CO

CTOHHHe HaHJIY1JIIIee. K CO)KaJIeHHIO, Ha 3THX HcnbITaHHHX .z:r.HarpaMMbI 

BbIuycKa-npo.z:r.yBKH He CHHMaIOTCH H He npHJIaraIOTCH K TeXHH1JeCKOn 

.z:r.OKYMeHTaUHH, llTO HBJIHeTCH cyrnecTBeHHbIM He.z:r.OCTaTKOM. 
Ha .z:r.HarpaMMax BbInycKa-npo.z:r.yBKH, CHHMaeMbIX HH.z:r.HKaTopOM 

«ManraK» THna «50» HJIH «3 Cb> , Tpy.z:r.HO onpe.z:r.eJIHTb nOJIOLKeHHe xa

paKTepHbIx TOlleK, cooTB'eTcTBYIOrnHX MOMeHTaM ra30pacnpe.z:r.eJIeHHH. 

K TOMY LKe, BBH.z:r.y nepeMeHHbIx CKopocTen .z:r.BHLKeHHH nOpIl1HH no yrJIy 
nOBopoTa KOJIeH1JaTOrO BaJIa, paccToHHHe MeLK.z:r.y B. M. T. H H. M. T. 

HH.z:r.HKaTopHon .z:r.HarpaMMbI HeJIb3H pa36HTb paBHoMepHo B rpa.z:r.ycax 

H COOTBeTCTBeHHO <pa3aM ra30pacnpe.z:r.eJIeHHH nepeHecTH HX Ha KOH

Typ .z:r.HarpaMMbI BbIIIycKa-npo.z:r.YBKH. 
B TexHHllecKon JIHTepaType HHr.z:r.e He npHBo.z:r.HTCH cnoco6hI onpe

.n,eJIeHHH nOJIOLKeHHH xapaKTepHblx T01JeK Ha .z:r.HarpaMMax BbmycKa

npo.z:r.yBKH, CHHMaleMbIX HH.z:r.HKaTopaMH «ManraK» THna «50» HJIH «30» 
co CJIa6bIMH npyLKHHaMH. HH)Ke onHCbIBaIOTCH rpH cnoco6a, n03BO

JIHIOrnHe BblIIOJIHHTb 3Ty pa6ory. 
1. Ha pa6oTaIOrneM .z:r.BHraTeJIe CHHMaIOTCH .z:r.HarpaMMbI BbIIIYCKa

npo.z:r.yBKH. TIocJIe OKDHllaHHH nepexo.z:r.a CY.lI.Ha Ha Hepa6oTaIOrneM .z:r.BH
raTeJIe YCTaHaBJIHBaIOT H8 HH.z:r.HKaTopHbIH KJIanaH HH.z:r.HKaTOp 6e3 

npyLKHHbI. Ha 6apa6aH HH.z:r.HKaTopa Ha.z:r.~BaIOT HH.z:r.HKaTopHYIO 6YMa

ry. TIPOBO.z:r.HT aTMoc<pepHYIO JIHHHIO Ha HH.z:r.HKaTopHon 6YMare, Bpa
rnaH 6apa6aH C nOMOrnbIO Il1Hypa pYKon. BKJIIOlIaIOT HH.z:r.HKaTopHbln 

npHBO.z:r. npOBepHeMoro UHJIHH.z:r.pa, KPI01JOK IIIHypa HH.z:r.HKaTopa 3aKpen
JIHIOT 3a nOBo.z:r.OK npHBo.z:r.a. TIHIIIYIII.HH MexaHH3M OTBe.z:r.eH OT 6y

MarH. 
BparnaH KOJIeH1JaTbln BaJI .z:r.BHraTeJIH BaJIOnOBOpOTHbIM YCTpon

CTBOM Ha nepe.z:r.)mn xo.z:r., YCTaHaBJIHBaIOT nopIIIeHb npOBepHeMoro UH

JIHH.z:r.pa T01JHO B B. M. T., a Ha HH.z:r.HKaTopHoH 6YMare nHIIIYIIJ,HM Mexa

HH3MOM npOBo.z:r.HT BepTHKaJIbHYIO 1JepTy (pHC. 70, 6). 3aTeM 
.z:r.BHraTeJIb CHOBa BparnaIOT Ha nepe.z:r.HHn XO.Z:r. H 1Jepe3 JII01JKH BbIXJIOn

Horo HJIH npo.z:r.YB01JHOrO KOJIJIeKT@pa (HJIH npH CHHTon UHJIHH.z:r.pOBon 

KpbIlliKe cBepxy UHJIHH.z:r.pa) Ha6JIIO.z:r.aIOT MOMeHTbI OTKpbITHH npo.z:r.y
B01JHbIX H BbIXJIOnHbIX OKOH. TIPH KJIanaHHOM ra30pacnpe.z:r.eJIeHHH 

Ha6,JIIO.z:r.alOT OTKpbITHe KJIanaHOB. IB 3TH MOMeHTbI npH npeKparneHHH 

BparneHHH .z:r.BHraTeJIH BaJIOnOBOpOTHbIM YCTponCTBOM Ha HH.z:r.HK8TOP

HyIO 6YMary HaHOCHT COOTBeTCTBYIOrnHe OTMeTKH-JIHHHH nHIIIyu.(HM 
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eJIHIOT CooTBeTcTBYIOIll.l:Ie yrJIbI Ha IMaxo
\IexaHl:I3IMOiM, a TaKLKe onpe.z:r. paIII.aIOT KOJIeH1JaTbIH BaJI, OTMellaIOT 
(HIKe .z:r.BHraTeJIH. 38TeM CHOBa B He H M T nopIIIHH MOMeHTbl 3a-

0> 6 Mare nOJIOLKeH .,. , 
lIa HH)I.HKaTopHOH Y bIX OKOH (HJIH KJIanaHOB) H 3aMepHIOT 
hpbITHH BblXJIOnHbIX H npO)I.YB01JH 
<.OOTBeTCTBYIOIll.He HM yr JIbI Ha 

MaXOBHKe 
Pa60TY no onpe)I.eJIeHHIO 

T H M. T. MOMeHTOB OT-
B M. .,' , 
KpbITHH H 3aKpbITHH npO)I.YB01J-
HbIX H BbIXJIOnHbIX OKOH HJIH 
KJIanaHOB, HaHeceHHe OTMeTOK
JIHHHH He06xo,IT.HMO rrpO)I.eJIaTb 

lIe MeHee Tpex pa3 Ha KaLK,lI.OM 

UHJIHH,IT.pe. 
TIOCJIe 3Toro MOMeHTbI ra30~ 

pacnpe.z:r.eJIeHHH, HaHeceHHble Ha 

HH)I.HKaTopHYIO 6YMary rrpH (He-
pa60TaIOIII.eM .lI.BHraTeJIe CM. 
pHC. 70, 6) , nepeHOCHT Ha 

a) 

Hf"I.m 

,IT.HarpaMMbI BbIIIYCKa-rrp0,IT.YB
KH O)I.HOMMeHHbIX UHJIHH,lI.POB 

(pHC. 70, a). 3TO BbInOJIHHeTCH 

cJIe.uYIOIUHM 06pa30M. OT H·uM. T. 
(CM. pHC. 70, 6) .uo JIHHHH-OT

MeTOK 3aMepHIOT oTpe3KH H OT

KJIa.ubIBaIOT HX cooTBeTcT~eHHo 
OT H. M. T. Ha aTMoc<\lepHoH JIH
HHH (CM. pHC. 70, a). B rroJIy-
1JeHHbIX T01JKaX BoccTaHaBJIHBa

IOT nepneH,IT.HKYJIHPbI ,IT.O nepece-

1JeHHH C KOHTypOM ,IT.Harp~MM~~ e.ueJIHeT nOJIo}KeHHe xapaKTepHbIX 
BbIIIycKa-np0)I.YBKH, 1JTO P 

T01JeK. Horo cnoc06a peKOMeH,IT.yeTcH coo-
)lJIH rroBblmeHHH T01JHOCTH )I.aH u 6YMare YCTaHoBKe HH,IT.HKa-

JIIO)I.3Tb H,IT.eHTH1JHOCTb B HH.uHKaTOPHO;HMeHHeM~IX npH C'beMKe .uHa

TOPOB, B THrre IIIHypa H ero .uJIHH~e~H~ceHHH MOMeHTOB ra30pacnpe)].e-
rpaMM BbIIIycKa-npo.uYBKH H np 6 Mar 
JIeHHH Ha CTOHHKe Ha HH.uIHKaTopHYIO YOTop~e onpe.ueJIeHbI onbITHblM 

2. MOMeHTbI ra30p acnp e)].eJIel!,HH,0: MeHTaUHH, Ha )].HarpaMMY BbI

rrYTeM HJIH B3HTbI H3 TeXHH1JeCKOH ~ LK~ C nOMOIll.bIO cJIe,IT.YIOlll.erO ,IT.O

rrycKa-np0)].YBKH MOLKHO HaHeCTH TaK HHH ( HC. 71). 
rrOJIHHTeJIbHorO rpaqm1JeCKOrO nocTpoe ,IT.Ha~paMMon BbIIIYC'Ka-np0,lI.YB; 

3TO rrocTpoeHHe BbInOJIHHeTCH no)]. HOll ,IT.JIHHe HH,lI.HKaTopHOH 
KH Ha cepe.uHHe aTMoc<\lepHoll JIHHIHH, !a~ ueHTpOM B T01JKe O. Ha -

)].H~rpaMMbI, onHcbIBaIOT nOJIyoKPYLKH~~ TpaHcnopTHpa OTKJIa)I.bIBaIOT 

nOJIyoKPY)KHOCTH OT H. M. T. C n~:~~ T01JKH A, B, B. B CTOpOHY OT 
yrJIbI ra30pacnpe)].eJIeHHH, nOJIY rrOJIyoKpyJKHOCTH OTKJIa,IT.bIBaIOT 
B. M. T. Ha npo)].OJIJKeHHH ,lI.HaMeTpa OJIOBHHe xO,lI.a rnopIIIHH, T. e. 
B MaCIIITa6e pa,lI.Hyca MOTbIJIH, paBHoM n 121 



nOJIOBHHe ~J1HHbI HH)1.HKaTOpHOH ,1J.HarpaMMbI, )1.JIHHy lliaTYHa L p~ .. 
,1J.lHyCOM, paBHbIM )1.JIHHe lliaTYHa C neHTpaMH Ha npO)1.0JDKemm ,1J.H 
MeTpa (TOqKH Ob O2, 03), npOBO)1.5:lT )1.yrH qepeS TOqKH Ha 'TIOJI 

OKPY)KHOCTH A, B, B ,1J.0 nepeCeqeHH5:I C )1.HaMeTpOM fIOJIyqaIOT TOq· 
KH A', B', B' B 3THX TOqKaX, KOTopble cooTBeTcTBYIOT nOJIO)KeHHK 

nOplliH5I B MOMeHT OTKpbITH5:I 11 3aKp-bITH5I opraHOB ra30paCnpe)1.eJIe· 
HH5I, BOCCTaHaBJIIfBaIOT nepneH)1.HKYJI5:lPbI ,1J.0 nepeCeqeHH5:I C KOHTypOM 

\ 

PRC 71 Onpe.lleJIeH!He nOJl0)KeHHR xa 
paKTepHblx TOqeK Ha .llHarpaMMe Bbl
nycK-np0.llYBKa .llBHraTeJUI «3YJIbl(ep;l) 

6RD76 
1 H 2 - OTKphlTHe H 3aKphlTlle BhlXJIOnHblX 
nOBopoTHblX 3aCJIOHOK 3 H 4 - OTKphlTlle II 
3aKpblTHe BhlCOKIIX npO,llSBOqHblX OKOH 5 If 
6 - oTKpblTHe H 3aKpblTHe HH3KHX np0P;YBOq 

HblX OKOH L - ,lI.JIHHa ruaTYHa 

,1J.HarpaMMbI BbmYCKa-npO,1J.YBKIt DOJIyqeHHble Ha ,1J.HarpaMVIe TOqK~ 
1, 2, 3, 4, 5, 6 6Y,1J.YT COOTBeTCTBOBaTb MOMeHTaM ra30pacnpe,1J.eJIeHH51 

)1.aHHoro nHJIHH)1.pa H onpe.n;eJI5:lT ee xapaKTepHble TOqKH 
3 STOT MeTO,n yqHTbIBaeT KOHeqHYIO .ll.JIHHY maTYHa, T e nonpaB, 

R2 
Ky BpHKca 2L (R - pa.n;HYC lliaTYHa, paBHbIH nOJIOBHHe XO)1.a noplli~ 

H5:I H12, L - ,1J.JIHHa lliaTYHa). 
nOCTpoeHHe BbITIOJIH5:leTC5:I CJIe.n;YlOI.U:HM 06pa30M. Do,lI. ,1J.HarpaM· 

MOH BbmycKa-npO.IT.YB'Im (pHC. 72) Ha aTMoc¢epHoH JIHHHH HJIH H~ 
JIHHHH, npOBe,1J.eHHOH HH)Ke aTMoc¢epHoH H napaJIJIeJIbHO eM, C neHT
POM, pacnOJIO)KeHHbIM Ha nOJIOBIHHe ,lI.JIHHbI HH)1.HKaTOpHoH ,lI.HarpaM~ 
MbI, npOBo.n;5:lT nOJIYOKpY)KHOCTb. 113 neHTpa 0 1 B CTOPOHY H. M. T, 
OTKJIa,lI.bIBalOT B MaClliTa6e ,lI.HarpaMMhI (.IT.JIHHhI .IT.HarpaMMbI) no
npaBKY BpHKca, nOJIyqaIOT neHTp O2 C nOMOI.U:blO TpaHCTIOprnpa HS. 
neHTpa O2 OTKJIa,lI.bIBaIOT OT H. M. T. yrJIbI ra30paCnpe,lI.eJIeHH5:I ,lI.JI5I ~ 
)1.aHHoro nHJIHH,npa, onpe,neJIeHHble OnbITHbIM nYTeM HJIH B35:1Tble H3 
TeXHHqeCKOM )1.0KYMeHTaUHH, )1.0 nepeCeqeHH5:I C nOJIYOKpY)KHOCTbIO 
Ha nOJIYOKpY)KHOCTH nOJIyqalOT TDllIlli A, B, B. 113 3THX TOlleK BOC

CTaHaBJIHBaIOT nepneH,1J.HKYJI5:lPbI K aTMoc$epHOH JIIHHHH H npo,nOJDKa

JOT HX ,no rrepeCeqeHH5I C KOHTypOM HH,lI.HKaTOpHoH )1.HarpaMMbI TIOJIY
qeHHble TOqKH Ha )J.HarpaMMe BbmycKa-rrpo,nYBKH 1, 2, 3, 4 onpe,lI.e

JHIlOT cooTBeTcTBYIOI.U:He MOMeHTbI ra30pacnpe,neJIeHH5:I Ha ,naHHOM nH
.)JHH,npe 

122 

H alOT TaKLKe C nOMombIO IfH 
)lIfarpa\1MbI BbInYCKa-npO,1J.YB~Ifo~H 0: qaCOBOro MexaHHSMa HJIH C 

LlIKaTopa C He3aBHCHMhIM npiHB .n; Ha PHC 73 npe)I.CTaBJIeHbI ,lI.Ifar
IlOMOmblO OCUHJIJIOrpa$IfpoBaHH5:I. CJIa6oH' nPY)KHHOH O)l.HOro Mac

paMMhI BbITIycKa-npO,lI.Y:.l{H.,. CH5ITb~~a «50» H HH.IT.H'KaTOpOM C He3aBH
wTa6a HH,lI.IfKaTopoM ({ aHraK» T If n-i 10 06/MUH, H Nl = 
CIfMbIM npHBO)I.OM Ha O)I.HOM peLKHMe B~pMeH;;-ep H BaHH» THna 
= 9220 u A C. C ABaraTeJJO «. a~ 

~--------~-----

......... 

5) j/--,,-----

PRC 70 ,URarpaMlMhl BhIIIT) ~a -[lpO
lI.y'BKH .llBHraTeJIR «BYP1\ieHCTep H 
BaRB» 874VTBF160 (TenJIOXO,lJ. 
«TR'K:CH»), CHHTbIe Hlf.llHKaTOpoM 
<<.MaiiraK» TRna «50» R HHJ.lI.HiKaTo
POM C He33JBHCHMbL1\i qaCOBbIM III~R
BW1.0M {)I.llHoii H Toii ){(e nPYIH{HHOH C 

rI€lpBOrO 11 BToporo qH'lRH.lI.POB 

E HH,lI.HKaTope C He3aBH-
874VTBF160 tenJIOXO)l.a «THKCH». CJIH Ha OTTeK TO 

eTtIHK HaHeceHH5:I MepTBhIX T"1 , 
CHMbIM ~PIfBO)l.OM ~~e~:~~o O~~pe)I.eJIHTb )l.aBJIeHH5:I npOII,eCCOB BhIny

Ha TaKOH JJ,IfarpaJIMI060H MOMeHT nOBopOTa KOJIeHqaTOrO BaJIa. 
CKa-npO)I.YBKIf B 

§ 17. HCKa>KeHHB HH,lI.HKaTopHbIX ,lI.HarpaMM 

yT n05lBHTbC5I BCJIe,lI.C~ 
HCKaiKeHH5:I HHJJ,HKaTopHbIX )I.n:arpa~:aT~o~oro npHBo)I.t:\, HH)I.HKa-

BIfe HeIfcnpaBHocTH IfHJJ,HKaTopa, ~: n Hc~oco6JIeHHH ,l1.JI5:I HH,l1.HII,K: 

TopBoro KJIanaHa H TPy6K~ H ,l1.PJ HHJJ,IfEaTopHoH npY)KHHbI, ,lI.JIHHbI II 
pOBaHH5:I, HenpaBiIJIbHO BbI paHHOpIfa60TbI H peryJIHpOBaHH5I TOnJIHBHOif 
TMna illHypa, nJIOXOf\O KatIeCTBa OHCXO 5:lmHX B II,HJIHH)l.pe 

annapaTypbI, H BCJIe~CTBe~e :!c~~ec~~:pe~~IOIlI.He~5:I IfCKaLKeHIfSl HOP-
PaCCl\1OTpIHM HaIf OJI e n HqHHbI H cnoc06hI YCTpaHe-

l\1aJIbHbIX )1.Harp anMM, HX B03MOLKeH:~51 TT~arpaMM B 60JIblliHHCTBe CJIy-
HH5I (Ta6JI 24). pn:qIfHbI IfCKaLK M 

qaeB MOLKHO onpe)l.eJIHTb no If X BHellIHeMY BH,lI.Y· 
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Tao J'! lIU a 24 

npHQHHbl HCKaJKeHHH HH,lJ,HKaTOpHblX ,lJ,HarpaMM H cnoco6bI HX YCTpaHeHHH 

BHJl HCKameHHIl .llHarpaMMbJ 

JIHHlIH pllicllIHpeHHH 
IMeeT BOJIHHCTblii: (pHC 

74, a) H~H cTyneHQaTbIlJ 
(pHC. 74, 6) BHA 

DJIOrqaAb H Bblcora AHa· 
rpaMMbl HeOOJlbllIHe (pRC 
(pHe. 74, 8) 

B03MOlKHble npHQHHbJ 
HCKameHHR 

IIOIBbIllIeHHoe TpeHHe B 
nopllIHeBoii: nape HH,lJ,HKa
Topa, nepeKOC llITOKa, no
naAalHHe H3 HHJI.HKaTopHoi'I 
Tp'YObl II iK~anaHa KORea, 
rpH3H, MeTaJIJIHlJeCKOli 
CTpY)KKH, He,lJ,OCTaTOllHbIH 
nporpeB HH,lJ,HKaTOpa, KO
JIeOaHHH nHIllIYIUero Mexa
HH3Ma npH MHoroooopOT
HOM ,lJ,BJl:raTeJIe, nponYCKH 
noplIIiHeBbIX KOJIeu ,lJ,BHra
TeJISI 

C~a6aH HHAHKaTopHaH 
npY)I{lma, TIFIIUyrqHii: Me
xaHH3M 3aKJperIJIeH C no
MOrqbro XOMYTlIKa Ha 
llITOKe nopllIeHbKa 13b1l1Ie 
CBoero HOpMaJIbiHOro no
JIO)KeHlUl 

nJlorqaAb II BblCOTa ,ll.H- OlleHb )KeCTtKaH HH,ll.n-
arpaMMbI HeOOJIbllIHe (pHe Ka'l'opHaSi npY)KHHa 
74, e) 

PBeTCH llIHYP, npH nJIO
xo BblTHHYTOM llIHype OB 
He pBeTeH, a BbITHrHBaeT 
CH, ,lJ,HarpaMMa oope3aeT
ell B KOHue rrpouecca 
paCllIHpeHHH no BepTH-
KaJIbHOH JIHHHH (pHC. 
74, a) 6apaoaH Cry'lHT 
06 orpaHHitJHTe.'lb 

I(°POTKHll: HH,ll.HKaTOp-
HbIll: llIHyp 

CnOCOObJ YCTpaHeHHIl 
HCKalKeHHH 

BOKPbITb, npOMbITb, npOTe
peTb H CMa3aTb nopllIHeBYro 
napy, OMeHHTb MaCJIO Ha Me
Bee BH3Koe, XOpOllIO npOAYTb 
IfH,lJ,HKaTopIHYro 'I'PYOY H KJIa
naH, nporpeTb lIH,lJ,HKaTOp 

IIocTaBHTb OOJIee )KeCTKYro 
rrpy)KHHY HJIH 3aMeHHTb HH
,lJ,HKaTOp C THna «50» Ha THn 
«30» 

ECJIH ,lJ,aHHble MeponpHSI-
TIUI He YCTipaHHroT HCKa)Ke
HIISI, TO nplI'lliHa HX B nepe
KOice nopUVHeBo:ro llITOKa. B 
9TOM CJIYlIae HeOIOXO,lJ,HMO 3a
MeHlITb :acro nOplllHeiBYro na

PY 
IIpH HeB03MO)KHOCTH 3a-

MeHbI HOBOii: nopllIHeBoii na
POM npH OOpaOOTtKe ,lJ,HarpaM
MbI Heo6xo,lJ,HMO npOBeCTH ee 
KoppeKTlIipOBKY rrYTeM npo-
Be.ll;eHHSI ICpe,lJ,Hell: JIHHHlI 
Me)KAY BepllIlIHaMH BOJIH, 
no KOTOPOH CJIe;n;yeT n~aHII
MeTtPIIporsaTb ,lJ,lIarpaMMY 

YCTaHOBlITb HOBbIe nopllI
HeBbIe KOMrrpeccHoHHbIe iKOJIb
ua Ha ;n;BHraTeJIb 

iTIocTaBIITb OOJIee )KecTKYIO 
nPY)KlIHY, XOMYTHK nHllIY
rqero IMeXalIlI3Ma OUYCTlITb 
HH)Ke YCTaHOBJIeHHOrO 

BblJ6paTb npY)KlIHY, tITOObJ 
MaFCHMaJIbHOe ;n;aBJIeHlIe ee, 
Ha KOTopoe OHa paCClIlITa· 
Ha, ObIJIO OOJIbilie !MaKCH
MaJIbiHOrO ;n;aBJIeHIHI ra30B B 
~HJIHHApe rrpaOJIH3lITeJIbHO H3 
5 Kec/cM2 

Y CTaHOIBHTb iIIpaBlIJIbHyro 
,ll.JIHHy HH,lJ,lIKaTOpHoro llIHY' 
pa 
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BuJt UCKaiKeHHII JtHarpaMMbl I 
,llnarpaMMa 06pe3aeTCSI 

no BepTHKanOHOH nHHHH 
B KOHue npoueCICa C)l{aTH~ 
('PHiC. 74, e) CJlblIIIHTCSI 
CryK oapa6aHa 06 orpa 
HHqHTenb 
qepT~cH ABOHHOH KOH-

TYP HHAHKaTopROH AHa-
rpaMMbI (pHC 74, OIC) 

JlHa'I'paMllVIa 3HaqHTenb 
HO HCKa)l{eHa, HeT ee 
51pKO Bblpa(}KeHHoro IBHAa 
BhlcoTa JlHal'paMMbI 3Ha
qHTeJIbHO YMeHbilieHa, JIll
HHH C)I{aTHH H pacIIIHpe
HHH CHnbHO saKpyrneHbl 
(pHC 74, 8) 

BblltJepltJHlBaerCH nJIO-
rn.a}IiKa BOSJIe aTMoc$ep
HOH JIHHHH Y qeTblpeX
TaKTHblX ABHraTeneH (pHC 
74, u), y AByxTaKTHblx 
ABHraTeJIefI aTMoc$eplHaH 
JIHHHH BblqepqHalaeTCH HH
)l{e CEoero nOJIO)l{eHHH 
(pHIC 714, K) 
A~Moc$ePHaH nHHHH 

IIMeeT neTJIIO (pRC 74, A) 
HnH npoxoAHT qepe3 
nnOmaAb AHarpaMMbI 
(pHC 74, At) 

,UHarpaMMa HMeeT 
otteHb aaocTpeHHblH Bepx 
(pHIC 74, H) HJIll, lIIao60-
pOT, cnHlIIKOM YTonmeHa 
B BepXHeH qaCTH (pHC 
74, a), BhlCOTa AHarpaM
Mbl HOpMaJIbHaSI 

.q:HarpaMMa HMeeT ocr
pblH Bepx, BbICOTa AHa
rpaMMbI YMeHblIIeHa (pilC 
74, n) 
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B03}40}KHhle rrpHttHHhI 
HCKaiKeHHII 

JlmilHHblH 

HblH IIIHYP 

I1HAHKaTopHbIH lIIHYP 
BblT~rHBaeTCSI, CbeMKa 
AHarpaMMbI HaqaTa xo-
JIOIAHblM HHAHKaTopoM, 
CMemeHHe 6YMarH H3-3a 
nnoxorD KpenJIeHHH K 
6apaOaR}, OCJIaOneHHe 
KpenneHHSI XOI}1YTHKa rrH
lIIymero MexaHH3Ma ua 
lIITOKe HH)l}IKaTOpa 

HenOJrHOCTblO orKpbIT 
HHiAHKaTOpublR amanaH, 
CeqeHHe HHAHK3TOPHbIX 
TPYO HeAOCTaTOqHO HJIH 
BenHKa IIX AJIIIHa 

[aRKa, • KpenSImaSI npy
)l{HUY Ra lIITOKe HHAHiKa. 
Topa, He j(OBepaYTa AO 
KOHua, Il'OKaJl{eHHe AHa
rpaMM npOHCXOAIIT Ha Be
JIH:umy aaaopa MeJKAY 
raRKOR II npY)I{HHOH 

ITponYCKH HHAHKaTopHO
ro KJIanaHa 

HerrpaBIIJIbHO YCTaHOB
JIeH IIH.n;HiKaTOpHblH npH
BOA B nepBOM CJIyqae 
HHAHKaTopHbIH npHIBO;J; 
onepeJKaeT MOTbIJI.h .u;BH 
raTeJIH, BQ BTQPO'\! cny
qae - O'IlCTaeT 

bO.J1blIIHe nporrYCKH ra-
3a H3-3a H3Hoca KOMn
peCCIIOHHbIA KOJIeu rrQPlII
HSI ABHr3ITeJIH, nQTep5I 
repMeTHIfHOCTII • BbIXJIOrr
Hbl,( K.'lanaIHOB 

CrrOCOObt YCTpaHeH~1I 
HCKaiKeHUA 

YCTaHOBHTb npaBHJIbHY 
AJIHHy HHAIIKaTOpiHoro WE 
pa 

.~ 

Heooxo.u;HMO HCnOJIb300aTb 
npeJI.BapHTeJ1bHO BbITSIHYTbU1 
UlHYP, I1pH .u;nHHlfOM Bepe! 
B()q1HOM lIIHype oOJIee 1,5 At 
npHMeHSITb CTanbHble JIeHTbl 
HnH TpOCHKH 

Xop Olli 0 nporpeTb IIHAH-
KaTOp nepe.z:r. C'beMKOH AHa
rpaMIMbI OTperYJIHpOBaTb 3a
)l{HM JIanOK oYMaro.n;epillia
TeJI5I Ha 6apaoaHe 3aiKpe
nHTb XOMYTHK nHlIIymero I\fe~ 

XaIHH31Ma Ha lIITOKe HHAMKa· 
Topa 

ITOJrHOCTblO OTKPhJTb HH,n:H' 
KaToplfblR KJIana'H, ecnH 3TO 
He YC'I'paH5IeT \QecpeKT AHa
rpaMMbI, Heo6xOAHMO 3aMe· 
HHTb Il'HAHKaTopHbre Tpy6bI 
Ha TpyobI OOJIbIlIero CeqeHIHI 

npOBepHTb H:penJIeHHe HH· 
AH~aTopHOH npY)l{HHbl rail
KOH, 3aBepHyTb raHKY,n:o 
KOHua 

ITpHTepeTb 
KJIalfiaH 

HH,n:HKa TOPHb!!-

f1poBepHTb II orperyml:Jo- ~ 
BaTb HH,u;HKaTOpHbiU npH~O,n: 
crrOCooatMH, YKa3aHHblMH 3 

§ 14 

3aMeHHTb KO\UlIpecCHOq· 
Hhle KOJIbll.a, nOqHCTHTb if 

npHTepeTb BblX.1fOlnHble K.la 
'laHbI H YCTaHOBHTb npaBHJlb
HbIH 3a30p 

BHll HCKaA(eHHH llHarpaMMbl \ 

CJIHlIIKOM BbICOKa5I H 
aocTpeHHa5I AHarpaMMa, 

IHaTJeHHe P z YBeJIH:qeHo 
IpOTHB HopMaJIbHOrO (pHC 
-4, p) 

YTOJImeHHe AuarpaMMbl 
3 KOHue paClIIHpeHHH, Bbl' 
1YOKa H npOAYBKH, AHa
paMMa HMeeT 3aHHlKeH
ylO BhlCOTY (pHC 74, c) 

B03MOiKHble npHttHHbl 
HcKaiKeHHH 

bQJIblIIOe onepe)l{eHlle 

no.u;aqH TOnJlHBa 

.uonopaHHe TOnJIHBa Ha 
JlHHIIH paClIIHpeHHSf, CJIITID
KOM n03,n:HSISI no,n:alJa Ton
JIHBa, 3a1'pH3HeH 1'a300T
BO,ll.HIUIIll: TpaKT, BCJIeA
CTBHe qero npOHCXOAllT 
TOpMO)l{eHHe BbIIIYCKa 

n paOOA?lCeliUe Ta6A 24 

Cnocoohl YCTpaHeHHH 
HCKaiKeHHii 

YCTaHOBITTb RopManbHoe 
QrrepemeHHe rrQ,n:alJH TonnHBa 

Y CTaHOiBITTh HopMammoe 
onepeiKeHHe nO,llaqH TonJlH. 
Ba, npOTIHCTHTb npOAYBOqHhle 
IT BhIXJlOl]Hble OKRa 

nOCJIe BceX HCnpaBJIeHHH npaBHJIbHblH BH,U HOpMaJIbHOH ijHAHKa

ropHoii: ,UtHarpaMMbI 6y,UeT TaKHM, IKaK Ha PHC 74, T. 

§ 18. OopaooTKa HHjJ,HKaTopHblx )J.HarpaMM 

Onpe)J.eJIeHHe no )J.HarpaMMe MOIll,HOCTH H )J.aBJIeHHit HH,UHKaTop' 

HaH MOIlI.HOCTb ,II.BHraTeJIH onpe,II.eJIHeTCH C nOl\lfOIlI.blO HH,UHKaTopHbIX 

,UHarpaMM H.rm KOCBeHHbIM nYTeM ,UJIH ,II.BHTaTeJIeH, KOTopble He 

HMelOT HH,UHKaTopHoro npHBo,Ua. 
HH,II.HKaTOpHaH MOIlI.HOCTb O,UHoro UHJIHH,Upa onpe,UeolHeTCH no 

<popMYJIe N,u=kp,n, 

r,Ue k _ nocToHHHaH UHJIHH,Upa (K03q,Q)HUHeHT, 3aBHCHIlI.HH OT pa3-

1\fepa UHJIIIIH,Upa); 
p, _ cpe,UHee HH,UHKaTopHoe ,II.aBJIeHHe, K2C/C.M

2
; 

n _ qaCTOTa BpaIlI.eHHH KOJIeHllaTOrO BaJIa, 06/MUH. 
nOCToHHHaH UHJIHH,II.pa ,UJIH ,UBHraTeJIH npOCToro ,UeHCTBHH H ,II.JI5I 

BepxHeii: nOJIOCTH ,UBHraTeJIH ,UBOHHoro ,UeHCTBHH onpe,Ue.lJHeTCH no 

<popMYJIe 
k= 

7tD2sz 
18000 . 

/[1)151 HHJKHeH nO.lJOCTH UHJIHH,Upa ,UBHraTeJIH ,UBOHHoro .rr.eiiCTBHH 

k= 7t(D2-d~)sZ 
18000 

r.l1.e D, dill - ,II.HaMeTp noplllHH III IIIToKa, eM; 
s - XO,rr, noplllHH, M; 
Z _ K03<p<PHIl,HeHT, onpe,II.eJIHIOIlI.HH TaKTHOCTb ,::(BHraTeJIH 

(,II.JIH ,UBYXTaiKTHbIX ,UBHraTeJIeH npoCToro ,UeiiCTBHH 

Z= 1, ,UJIH qeTblpexTaKTHoro z=O,5). 
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MOI~HOCTb BCero ~ 
)J.BHraTeJIH paBHa CYMMe MOlI.l,HOCTeH ero HM-' 

JIHH)J.POB: .... 

cJ»opMa sanHCH )J,JlD oopa60TKH JJ.HarpaMM 
TaOJIHua 25 

t 
B r 

1 I 

12 
3 
... 

/ - - -- ---
Cpe)J,HHe 3HaqeHH5I N illB = 

3HalJeHHe TeMnepaTYP BbIXJIOnHbIx ra30B npHBOll,HT )J.JI5I nOJIHOTbI 

CHPeoaoBHHTeJIbH"OH o~eHKH pacrrpell,eJIeHHH HarpY31KH no ~HJIHH)J.paM H 
XO)J.HMOH ee perYJIHpOBKIf. 
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OObIlJHO pe)J.KO npHMeHHeTcH MacllITao npy.IKHH 1: 1, n03ToMY 3Ha-

4eHHH pz If Pc CHHMalOTCH C lHH)J.HKaTopHoH )J.HarpaMMbI KaK OP)J.H

HaTbI OT cooTBeTcTBYIOllI.HX TOlJeK )J.O aTMoc<pePHOH JlHHHH MacllITao

HOM JIHHeHKOH HJIH, npI-( ee OTCYTCTBHIf, npOCTOH JIHHeHKoH. B 3TOM 

cJIYlJae 3HalJeHH5I op)J.HHaT pz H Pc B MHJIJIHMeTpax 3aHOCHTCH B COOT

BeTCTBYIOllI,He rpatilbI TaOJI. 25 CJIerKa KapaHll,aIIIOM. nOCJIe HX ll,eJIe

HHH Ha MacllITa6 npy:amHbI HCTHHHoe 3HalJeHHe pz H Pc nHIIIeTCH lJep
HHJIaMH HJIH OTlJeTJIHBO KapaH)J.amoM. Bce onepal~lHH no oopa6oTKe 

)J.HarpaMM peKOMeHll,yeTcH npOH3BO)J.HTb B CJIe)J.YIOllI.eH nOCJIe)J.OBa

TeJlIbHOCTH: 

nJIaHHMeTpHpYIOTCH Bce "nHarpaMMbI, nJIOmall,H KOTOPbIX 3anHCbI
BallOTCR B COOTBeTCTBYIOllI,HX rpatilax TaOJI. 25; 

BO Bcex )J.HarpaMMax 3aMepHlOTCH HX )J.JIHHbI, 3HalJeHHH Op.l1.HHaT 

Pz H Pc H 3aHOCHTCH B TaOJI. 25; 
onpe.l1.eJIHeTC5I 3HalJeHHe npOII3Bell,eHH5I kn, KOTopoe nOCTOSlHHO 

Ll,JIH Ka.IK)J.oro KOMnJIeKTa HJIH onbITa, eCJIli lJaCTOTa BpallI,eHHH He II3-

l\1eHlIJIaCb; 
nO,lJ.ClJHTbIBaeTCH Pt Ha JIOrapH<pMHlJeC'Kofi JIHHeHKe ll,JIH Ka.IK)l,oro 

IJ.HJIHH)J.pa H 3anHCbIBaeTCH B COOTBeTCTBYIOllI.efi rpa$e TaOJI. 25. 3Ha

lJeHHe Pt YMHO.IKaIOT Ha A = kn, nOJIYlJalOT MOllI,HOCTb IJ.HJIHH,lJ.pa H 

3aruIIcbIBalOT ee. 3TH )J.efiCTBHH npOH3BOll,HT nOCJIe,ll.OBaTeJIbHO ll,JIH 

Bcex lIJ.l:IJIHH)J.POB Ka.IKll,oro KOMITIJIeKTa II onbITa; 

onpe,lJ.e,llHIOT Bce 3HalJeHHSI pz, ,lJ.eJISI op.uHHaTbI Ha MaCIIITao npy

:tKllH}>r nOCJIell,OBaTeJIbHO )J.JIH Bcex U.HJIHHll,POB Ka.IK)J.oro KOMnJIeKTa H 

OIIbITa. TaKHM .IKe oopa30M onpe,lJ.eJIH.IOT H 3HalJeHHSI Pc. 
TaKaH nOCJIe,lJ.OBaTeJIbHOCTb OnepaIJ.HH npH 06paOOTKe ll,HarpaMM 

3HalIHTeJIbHO YBeJIHlJHBaeT npOII3BO)J.HTeJIbHOCTb Tpy.n:a, COKpallI,aeT 

BpeMH HX oopaOOTKIH H CHH.lKaeT YTOMJIHeMOCTb TenJIOTeXHHKOB H Me

xaHIIKOB. 

tTIoCJIe oopaOOTKH )J.HarpaMM Te H3 HHX, KOTopbIe BHOCHT B OrlJeT, 

Heo6xo)J.HMO OOBeCTH llITpIIXOBbIMH HJIH IIITpHxnYHKTHpHbIMH JIHHIIH

MIl, TaK IKaK C TelJeHIIeM BpeMeHH OHH BblropalOT lH CTaHOBHTCSI CO

BeprneHHO He3aMeTHblMH. 

,UJIIIHa HH)J.HKaTopHbIX ll,HarpaMM H3MepHeTCH Me.IK)J.Y nepneH,lJ.HKY

JISlpaMH K aTMoctilepHoH JIHHHH, KOTopbIe KacalOTCSI Kpa:fiHHx TOlJeK 

,lJ.HarpaMM. IhMepHTb ll,JIHHY HenOCpe,lJ.CTBeHHO no aTMOC<pePHo:fi JIH

HHH He peKOMeH,lJ.yeTcH BBIH)J.Y B03MO.IKHo:fi OIIIH6KH 3a ClJeT C,lJ.BHra 

6YMarH Ha oapaoaHe npH nO,lJ.rOTOBKe H C'beMKe ll,HarpaMM. H3Mepe

HHe ,nJIHHbI CJIe,lJ.yeT npOH3BO,lJ.HTb Ha IKa.IKll,o:fi .n:HarpaMMe, TaK KaK 

OHa 3aBHeHT He TOJIbKO OT ll,JIHHbI xo.n:a HHll,HKaTOpHoro npHBO,lJ.a, HO 

H OT TOJIllI,HHbI 6YMafH H )I,JIHHbI lHHp.HKaTopHoro IIIHypa. 

rpa~O-aHaJIHTH~eCKHH pac~eT cpeAHero HHAHKaTopHoro )J.aBne~HSI 
no pa3BepUYTOH )J.HarpaMMe. Pa3BepHYTble HH)J.HKaTopHble )J.HarpaM

MW )J.JIH nO)J.ClJeTa Cpell,HerO HH)J.HKaTopHoro J1.aBJIeHHH Pi CHHMalOTCH 

C nOMOllI,hlO HH)J.HKaTopa C He3aBHCHMbIM npHBo.n:OM OObIlJHO C Tex .n:BH

raTeJIei1:, KOTopble He HMelOT HH,lJ.HKaTopHoro npHBO)J.a. no HHM TaK.lKe 

HCCJle)J.YIOTCH npOu.eCCbI cropaHlHH, paCIIIHpeHHH, BbInYCKa H npO)J.YB
KH O)J.HaKO, ~TOObI MO.IKHO ObIJIO npOH3BO)J.HTb TaKHe HCCJIe.n:OBaHHH, 

aH2JIH3bI H onpe)J.eJIeHH5I p" HeOOXO)J.HMO Ha pa3BepHyTylO )J.HarpaM-
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My BCer,na HaHOCllTb aTMOC<pepHYIO JIHHllJO II OTMeTKll MepTBbIX ToqeK 
nOplIIH5I ,1I.BllnlTeJI51. ~ 

.. ECJIll llH,nllKaTOp He illMeeT npllCnOCOOJIeHll51 ,nJI5I aBTOMaTllqeCI·wro 
HaHeCeHll51 MepTBbIX TOqeK nopIlIH5I ,1I.BHraTeJI5I, TO OHH Haxo,nHTC51 
rpa$llqeCKll. )lJI5I 3Toro o,nHOBpeMeHHO co C'beMKOH pa3BepHYTOH )I;f(a
rpaMMbI ,1I.aBJIeHllH cropaHM5I Ha Hee )Ke CHllMaeTC5I ,nllarpaMMa ctKa
TH5! (pHC. 75). 

HHm Hm 

PRe. 15 Onpe.n.MeHHe noJlO)l{eHH}l MepTBblx TOqeK ,l(BRraTeJHI Ha pa3'BepHYTOlt ,ll;Ha
rpaMMe 

TIPH 06pa60TKe .n,llarpaMM npoBo,1I.51T .n.onOJIHllTe}lbHO JlllHHlO MN 
napaJIJIeJIbHO'aTMoc<pePHOH JIMHIllR Ha paCCT05lHMll 7--8 MM BBep$ OT 
Hee. 3aTeM ,neJI5!T O,nMH M3 oTpe3KoB AIBI Me)K)J.Y JIHHM5IMll C)KaTHH 
II paClIIllpeHH5I .RllarpaMMbI C:lKaTll5I nOrrOJIaM, rrD-JIYllaIOT TOllKY 0 1• 

,UaJIee OTKJIa,nbIBaIOT OT JIMHIlli C)KaTllH pa3BepHYTOH ,IJ.HarpaMMbE Ha 
rrp5IMOH MN OTpe30K OBL paBHbIH 01B 1• l.Jepe3 rrOJIYlleHHble TOqKH 0 
npOBo,n5IT np5IMble JIHHllH, nepneH,1I.illKYJI5IpHbIe aTMoc<I>epHoH JIllflHH. 
TOlllKM rrepeCelleHll5I 3TllX rreplIIeH,nllKYJI5IPHbIX rrp5IMbIX c aTMocq,ep
HOH JIllHlleH II 6y.n,YT BepXHllMll MepTBbIMll TOqKaMll pa3BepIiyroH 
,II,llarpaMMbI. • 

,UJI5I ,1I.BYXTaXTHbIX ,nBllraTeJIeH H. M. T. onpe)J.eJI5IeTC5I rrYTeM .a:eJIe
Hll5I nOrrOJIaM paCCT05IHll5I 00 Me)K,II,Y ,nBYM5I CMe)KHbIMll B. M. T • .L{JI5I 
lleTblpeXTaKTHbIX ,nBllraTeJIeH H. M. T. orrpe.ZI.eJI5IIOTC5I .ZI.eJIeHHeM pac
CT05!Hlll5I 00 Ha lleT,blpe paBHble qaCTll, KOTopble OTKJIa.n,bIBaIOTCSI OT 
TOllKll 0 BnpaBO II .BJIeBO. • 

,UJI5I rpa<po-aHaJIllTllqeCKOrO paClleTa cpe.ZI.Hero 1:IH.ZI.MKaTOpHoro 
,II,aBJI.eHll5I [26 II 27] ll3 B. M. T. (TOqKa 0) pa3BepHYToH .1I.MarpaMMbI 

(pllC. 76) BOCCTaHaBJIllBalOT nepneH.nMKYJI5IP OA .ZI.JIllHOH 180 MM. 
TIoCJIe 3Toro OT TOqKM 0 no np5IMOH OA OTKJIa.n,bIBaJOT oTpe3KH 
0-1 =(1.,1, 0--2=(1.,2, .,., 0-10=(1.,10, .1I.JIllHbI KOTOPbIX B· onpe.rr.e
JIeHHOM MBclIITaoe cooTBeTcTByJOT yrJIaM nOBopoTa KOJIeHlla'roro sa

JIa 3a paBHble llaCTll X0.ZI.a nopIlIHH. 
TaK KaK / )l,JIllHa OA B paccMaTpllBaeMoM CJIYllae BblopaHa pasHon 

180 MM, TO KaK .ZI.JI5I )J.BYXTaKTHbIX, TaK H .ZI.JIH qeTblpeXTaKTHbIX ,l(Blll
raTeJIeH MaSlIITao 6Y)J.eT paBeH 1 MM=ll

o 
n. K. B. ,UJIllHbI oTpe3KoB 

0-'1, 0-2 H TaK .n.aJIee Oy.nYT pa3JIllqHbIMM )J.JIH pa3Hblx .nBMraTeneH. 

KOHeu. InpHMoH JIHHllH (TollKa A) COe.1I.HH5IeTC5I C Hll)KHMMH MepT
BblMH TOqlKaMH B' II B", KOTopble HBJI5IJOTC5I COOTBeTCTBeHHO KOHu:.aMll 
JIHHllH pacmHpeHill51 H C)KaTM5I. TIoTOM M3 Ka)K.ZI.OH TOqKll Ha npHMoH 
OA napaJIJIeJIbHO npHMbIM AB' H AB" npOBO.lI.HT npHMble .lI.0 nepe
CeqeHHH C aTMoc<pePHOH JIllHHeH B'B". 113 nOJIyqeHHbIX TOlleK I', 
2' 3' 10' / 1" 2" 3" 10" " , , ... , ,a TaK)Ke , , , ... , BOCCTaHaBJIllBalOT neprreH-

.n,HKYJIHPbI .nO nepeCeqeHHH C JIMHHeH paCIDllpe,HllH II C)KaTllH pa3sep-

1 'lJ\ 

lIY'JOil ,1I.llarpaMMbI. B pe3YJIbTaTe 3Toro Ha JIllH~lI 6P,a'c~Hpe~~H nOJIy-
'lalOT TollKll a, 6, 8, ... , K II Ha JIllHHH C)KaTHSI a , ,8, ... , • 

3aTeM npOll3BO.1I.SlT CYMMllpOBaHHe Bcex op)1.HHaT OT.1I.eJIbHO JIll-

IIIH'l paCIllHpeHllH III JIillJIHll C)KaTllH II orrpe)l.eJIHIOT Cpe,!I.HllC OP1J.
H

-

lIanI: 
l'a+2'6'+ ... +10'" MM; 

Ppac= 10 

Pew.. 

II 

PRC. 76. 

T~r)J.a cpe.1I.Hee HH.lI.llKaTOpHoe ,II,aBJIeHHe 0Y.ll.eT paBHo 

_ Ppac-Pc>K leU / CM2 • 
Pl- m " 

r.ne m - MaCllTa6 npY)KllHbl llH)l,HKaTopa • 

5* 
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,n:JIHHbI 0~pe3KoB 0-1, 0-2, 0-3 II To ,n., onpe,neJISIIOllI.He ) r JIb! 

nOBOpOTa KOJIeHqaTOrO BaJIa a}, a2 a3," ,alO, nO,II.CqHTbIB8IDTCH no 

QJopMYJIe 

• IX 11 
SlllT= JI 

(s-R)(s-H) 
RH 

r,II.e R - pa,II.HYC lI1aTYHa, MAt; 
H - OTCTOHHHe nOplI1HH ,II.Bll ra TeJHI OT OCH KOJIeH48TOro Ba-

JIa, MM; 

Onpe,II.eJIeHHe yrJIOB a npOH3BO,II.HTCH no npe,II.JIaraeMOH Ta6JI. 26, 
KOTOpaSI npHMeHHeTcH ,nJIH Bcex peiKHMoB pa60Tl>I .n.aHHoro ,UBHTaTeJUI 
H pa3BepHYTbIx ,II.HarpaMM, CH5ITbIX C Hero 

Onpe,II.eJIeHHe BeJIHqHHbI H nOH5ITHO H3 PHC 77. XO,II. nOpll1HH pa3 .. 
6HBaIVT Ha ,UeCHTb paBHblx qaCTeH, IKa)K,UYIO H3 HHX ,II.eJl5lfT nOIIOJIaM 

II HaXO,UHT BeJIlfqlfHY H. HanplHMep: 

H=L+R; 

Hl=(L+R)- 1~R2 =(L+R) - ~ ; 

Ii! (2R 2R) 3R H2=(L+R)-1O + 102" -,(L+R)-lO 

5R 
Ha=(L+ R} - 10 H T. )1..; 

L - ,UJIHHa IlIaTYHa ,II.BlHraTeJIH, MM. 
TIorpeiliHocTb OIIpe,II.eJIeHH5I Nt no ,II.aHHOMY cIIoc06y COCTaBJIHeT 

2-3%. OHa BO MHorOM 3aBHCHT OT npaBHJIbHOCTH HaHeCemf.H MepT

BhIX TOqeK, npH CMemeHHH KOTOPbIX OT HCTHHHoro nOJIO)KeHH5I Ha 10 

0lI1H6Ka B ollpe.n;eJIeHHH Pl .n;OCTHraeT 8-10%. 
np5IMYIO OA (CM. pne. 76) M0)KHO npOBeCTlII H3 B M. T. (TOqKa 0) 

H no,II. JII06bIM yrJIOM B BTOM cJIyqae npOBO,II.5ITCH ,II.ne .:raKIIe npHMble 
IIO,II. O,II.HHM H TeM ike yrJIOM K aTMoc<i>epHoH JIHHHH: OA' - .n;JIH JIH

HHH pacIlIHpeHHH H OA" - ,nJI5I JIHHHH C)KaTHH pa3BepHYToH HH)J.H

KaTopHoH )l!HarpaMMbI (pHC. 78). TIpeHMymecTBa BToro cnoc06a B 
TOM, qTO Bce nOCTpoeHHH BbIIIOJIHHIOTCH Ha TOM )Ke JIHCre 6YMam, 

Ha KOTOPOM CHHTa HH,II.H'KaTOpHaH ,II.HarpaMMa. 
Onpe~e~eHHe cpe~Hero HH~HKaTopHoro ~aB~eHHH nepeCTpoeHHeM 

pa3BepHYToH ~HarpaMMbl B HopMa~bHylO. ,n:JIH onpe.n;eJIeHHH cpe.n;

Hero HH.n;HKaTopHoro .n;aBJIeHII5I He06xo.n;HMO pa3BepHyTyIO .n;HarpaMMY 

nepeCTpOHTb B HOpMaJIbHYIO no Xo.n;y nOplI1H5I H. ,UJIH BToro (pHe. 79) 
BHaqaJIe onpe.n;eJI5IIOT .n;JIHHy pa3BepHYToH ,nlIarpaMMbI, .n;JIH qero 
paccToHHHe nr (r - pa,II.Hyc ",6apa6aHa HH,UHKaTopa) OTKJI8,II.bIBaIOT 

BnpaBO H BJIeBO OT B. M. T. Ha aTMoc<i>epHoH JIHHHH. ECJIII Y HH)J.H
KaTopa He eipyJIO OTMeTqlHKa MepTBbIX TOqeK, TO HX HaXO,II.HT onHcaH

HbIM BbIlI1e cnOCOOOM. 

3aTeM .lI.HarpaMMa ,II.eJIHTC5I BepTHKaJIbHbIMII JIHHHHMH Qepe3 Ka)K
,II.ble 30° (HJIH 15, 10, 5°) OT B. M. T. 4eM 60JIblI1e .lI.eJIeHHH, TeM 60JIee 

TOqHbIM 6Y.lI.eT nocTpoeHHe. OTpe3KH :sepTlfKaJIbHbIX JIllHHH: MelK,II.y 

aTMoc$epHoH JIlfHlIeH H JIHHH5IMIH C)KaTH5I II paCililfpeHIIH 0Y.lI.YT op-
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;llfHaTaMH ,naBJIeHHH C)KaTlfH H 
pacIlIlIpeHHH B MaCIlITa6e rrpy

,1{HHbI HH.lI.llKaTopa. 
OT)J.eJIbHO, JIYllilie Bcero rro.lI. 

pa3BepHYTOH )J.HarpaMMoH, KaK 
JIa pHC. 79, orrllCbIBaIOT nOJIy

UKPYlKHOCTb pa)J.HycoM, paBHbIM 
n,II.HOH: lIeTBepTH .lI.JIHHbI pa3Bep-

'ltr 
lIYTOH: .lI.HarpaMMbI, HJIH "2. 
[e TaK)Ke )J.eJISlT Ha paBHoe 
!!MCJIO qaCTeH: lIepe3 30°. B JIe

nyIO CTOPOHY OT B. M. T. (TOll· 
ha 0) rrOJIYOK'pY)KHOCTH OTKJIa

.n;bIBalOT Ha npo,nOJI)KeHHH .rr.Ha
MeTpa B MaClI1Ta6e pa,nHyca R 
\1QTbIJIH ,nJIHHy L IIIaTYHa, KO

TOpylO onpe,neJIHIOT .lI.JIH .lI.aH-
1I0ro )J.BHraTeJIH H3 OTHOIIIeHHH 

;, =R/L. 
nOCJIe BToro pa.lI.HycoM, 

0::: 
+ 
-.J 
II 

::t:: 

paBHbIM .lI.JlliHe IlIaTYHa L C 
.l,eHTpaMH Ha npO.lI.OJI)KeHHH 

,UHaMeTpa, rrpOBO.lI.HT .lI.yrH lIepe3 
TOqKII .lI.eJIeHHH nOJIyoKpY2l<HO
CTH .no rrepecelleHHH C )J.HaMeT
pOM. TIOJIyqaIOT TOqKH 0, 1, 2, 
3, 4, 5, 6, KOTopbIe COOTBeTCT-

3YIOT nOJIO)KeHHSlM nopIlIHH lIe
pe3 30° rroBopoTa MOTbIJIH. OT-

Pl:IC 77 HaxoJ&.l\eHl:Ie nc,)JlO)KeHl:IH nopIIIHH 

I 

8' K 
Hf1m 10' 

Pl:IC 78. fpaf}>o-aHaJIIITII'IeCKliH Me'l'O.!J. onpe.!J.eJIeHl:IH cpe.!J.Hero l:IH.!J.l:IKaTOp
Horo .u.aJ3JIeHl:IH 
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pe3KH 0-1, 0~2, 0-3 ... oy.nYT BbIpaLKaTb XO,ll; nOpWH5I OT B 
npH nOBopoTe MOTbIJIH Ha 3TH LKe yrJIbI. • M. T. 

H3 nOJIYlleHHbIX TOlleK 0, I, 2, 3, 4, 5, 6 BOCCTaliaBJIHBaIOT nep. 
neH.nHKYJIHpbI. npOBO.nHT npHMYIO MN napaJIJIeJIbHO .lI.HaMeTpy no. 
JIYOKPYLKHOCTH, KOTopaH 6y.neT SlBJIHTbCH aTMocq,epHoH JIIfHHeH HOp-

Pz 

l 

H 

/fMm 

tJ 

9011 

-·no· 
-PDc. 79. nepecTpoeHHe pa3BepHYToi'I HlL.llHKaTOPHOii .llHarpaMMbI B HOpMaJIbHYIO 

~MaJIb~OH .nHarpaMMbI. OT aTMocq,epHOH JIHHHH Ha :eOCCTaHOBJIeH,HbIX 
nepn.~H.nHKymIpaX, COOTBeTCTBeHHO yrJIaM nOBopOTa waTYHa OTKJIa. 

.nbIBaIOT BBep~ op.u.HHaTbI .naBJIeHHH: CLKaTHH H paCIIIHpeHIHH' CHH'Fble 
C pa3BepHYTOH .nHarpaMMbI. ' 

Coe.nHHHH nOJIyqeHHbre TOtIKH nJIaBHbIMH KpHBbIMH nOJIYllaIOT 
KOHTYP ,HOpMaJIbHOH HH)J.HIKaTopHoH .nHarpaMMbI. Cpe.na'ee HH)J.HKa. 
TOpHoe .naBJIeHHe onpe.neJIHIOT nYTeM nJIaHHMeTpHpooaHoHH )J.iua. 
rpaMMbI. .~ 

Onpe,lJ.eJIeHHe cpe)l.8ero HH)l.HKaTOpHoro ,)I.aBJleHHSI npH JlOMOII(H 
HOMorpaMMbl. PaCCMOTpeHHbIe npe.nbI.nymHe .nBa ..cnocooa onpe)J.eJIe. 
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HUH cpe.nHero HH)J.HKaTopHoro .n.aBJIeHHH no pa3BepHYTbIM HH.n.HKa-
TOPHbIM .n.HarpaMMaM rpOM03)J.KH, TpeoYIOT 3HallHTeJIbHOH: 3aTpaTbl 
B peMeHH H HMeIOT nOBblweHHYIO norpeIIIHOCTb, ocooeHHO BO BTOPOM 
~nocooe. Bce 3TO C03)J.aeT onpe.n.eJIeHHbIe Tpy.nHOCTH .l1.JIH oopaoOTKH 
TaKHX .n.HarpaMM BO BpeMH TenJIOTeXHHqeCKHX HcnbITaHHH H .nJIH 

3KCnJIyaTall.HOHHHKOB. 
HH)Ke OnHCbIBaeTCH MeTO.n. onpe.neJIeHHH cpe.nHero HH)J.HKaTopHoro 

.naBJIeHHH p~ C nOMOmbIO HOMorpaMMbI (pHC. 80) 3aBlHCHMOCTH yrJIa 
1l0BopoTa KOJIeHqaTOrO BaJla a-OT xo.na nopUIHH ,ll.JIH JIIOOOrO THna 
,UBHraTeJIeH: [52]. Onpe.neJIHeTCH OTHOIlleHHe 

A=RIL, 

l,;.I.e R - )J.JIHHa KpHBOIIIIHna, MM; 
L - )J.JIHHa IIIaTyHa~ MM. 

113 HOMorpaMMbI )I.JIH )J.eCHTH paCqeTHbIX TOqeK COOTBeTCTBeHHO on· 
pe)J.eJIeHHOMY 3HaqeHHIO 'A Haxo.nHT yrJIbI: I 

1-IXI' 2-IX2' ... , lO--IXlO' 

jlJIH coxpaHeHH~ nocTOHHHOH: p~CqeTHOH oa3bI UpH pa3JIHqHOH: 
JI)IHHe pa3BepHYToH HH,UHK8TOPHOH )J.HarpaMMbI B Koop,UHHaTax 
Pl -a BBH,Uy H3MeHeHHH qaCTOTbI BpameHHH .nBHraTeJIH HJIH 'uPyrux 
4>aKTopoB paCqeTHble TOqKH (yrJIbI) OTKJIa)J.bIBaIOTcH Ha npOH3BOJIbHO 
npOBe.neHHOH: npHMOll AB )J.JIHHOH 90 HJIH 180 .MM B ooe CTOPOHbI OT 
B M. T. H na paJIJIeJIbHQ aTMocq,epHOH: JIHHHH )J.HarpaMMbI (pHC. 81). 
IloCK()JIbKY )I.JIHHa AB BblopaHa paBHOH: 90 HJIH 180 MM, TO MaCIIITao 

6YJI.eT paBeH 1 .M.M=2° HJIH 1° n. K. B. 
ECJIH HH.lI.DKaTop C He3aBHCHMbIM npHBo.nOM He HMeeT npHcnocoo

leHIHH ,UJIH aBTOMaTHqeCKOrO HaHeceH1HI MepTBbIX TOqeK, TO HX Haxo-
.lUIT BbIIlleO'nHcaHHbIM cnocooOM. I 

lJepe3 TOqKH B H OKOHqaHHe TaKTa CLKaTHH H paCIlmpeHHH 
(H. M. T.) npOBo.nHT npHMble .no nepeCeqeHHH B np01l3BOJIbHOH TOQKe C 
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I HMOCTH yrJIOB /IIOBOpOTa 'KPHBOllJHilIa OT 'llOJIOOKeHlffl PHC 80 HOMOrpaMMa SaBm:: 
IIIOPllJHH 

lllllaT M MaCIIITa6 rrpy2KHHhI HH~HKaTOpa, rrOJIyqalOT Cpe~Hee MH~H~ 
,.ITOpHOe .n.aBJIeHMe 

I J~C 2:.p pac 

2:.PC}I{ 
m 
10 

_ cyMMa op.n.HHaT paCIIlHpeHMH; 

_ cyMMa op~HHaT C2KaTHH; 
_ MaCIIITa6 rrpy2KHHhI MH,!l!HKaTOpa; 

_ qHCJIO paCqeTHhIX op.n.rlHaT. 

C 

A 1 Jf.J6 7 8 II fO 

e 10 9 fJ 7 6 5 "32 
Pill 81 OIIpe)I.eJIeHHe Cpe)I.HerO HHID,HKaTOpHoro )I.a13JIeHHH C HCIIOJIb30B3.IllHeM HOIMO

rpaMiMbI 

Onpe)l.eJIeHHe MOm.HOCTH )l.BHraTeJISI KOCBeHHbIMH MeT<m,aMH. B 
(Jlyqae, KOr)l.a rJIaBHble M BCrrOMoraTeJIbHble ,lI.BMraTeJIM He 060pY,lI.OBa

IIbl MH,lI.MKaTOpHblMH rrpHBO,lI.aMH, HarrpHMep ~BHraTeJIM «f6pJIMTII.» 

HSV55uA, 8,UP43/61, «oYKay-BoJIb<P», MJIM OTCYTCTBYIOT npM60pbI 

lJIH 3aMepa MH,lI.MKaTOpHoM MJIH 3<p<peKTHBHOH MOIII.HOCTM (MH,lI.MKa

lOp, TopCHOMeTp), MOInHOCTb ,lI.JISI pa3JIMqHbIX II.eJIeM M02KHO orrpe.n.
e

-

IIlTb KOCBeHHbIMM MeTo.n.aMM. 3TH MeToAbI rrpMMeHHMbI rrpH HaJIHqHII 

lOUMelll.eHHbIX rpa<pHKOB HarpY30qHbIX xapaKTepHCTMK, CHHTbIX Ha 

l 1l'II,lI.OBbIX MCnbITaHMHX ~BMraTeJIeM rrpH pa3JIHQHbIX CKOPOCTHbIX 

P(')I{HMax. 3TOT MeTo,lI. ,lI.aeT TOll-Hble pe3YJIbTaTbI, eCJIH co6mO,lI.eHbI 

r.lll'JlYIOInHe YCJIOBHH: 
JlBHraTeJIb HaxO,lI.HTCH B xopomeM TeXHHQeCKOM COCfOHHHM; 
pl'rYJIHpOBKa ,lI.BHraTeJIH CooTBeTcTByeT TOM, ~JIH KOTOPOM CHHMa-

.'111('1. JlarpY30QHble xapaKTepMcTHKH; 
M8KcHMaJIbHOe ,lI.aBJIeHHe cropaHHH pz H TeMrrepaTypa oTpa6oTaB-

IIIIIX ra30B t
o

•
r 

cOBrra,lI.alOT C COOTBeTCTBYIOIll.MMM rrapaMeTpaMH CTeH-

:lOlthlX I1CrrbITaHMM. 
)lJISI orrpe~eJIeHHH MOInHOCTM ,lI.BMraTeJIeM lITO HarpY30QHbIM xa-

paKTcpHCTHKaM rrpM IdcrrbITaHHII ,lI.OJI2KHbI 6bITh 3aMepeHbI lIaCOBOM 
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pacxo.rr. TOnJIHBa M 1JaCTOTa Bpall(eHlHI .l1.BHraTeJISI B MlfHyTy. Pac
CMOTPHM He'KOTOpble H3 3TMX cnoc060B [48]. 

1. Onpe.rr.eJIeHMe 3<p<peKTHBHOH MOll.(HOCTM no HarpY30tIHbIM DlpaK .. 
TepHcTHKaM 3aBHCHMOCTH y.rr.eJIbHOro 3<p<peKTMBHoro pacxo.l1.a TOnJIMBa 
g e OT 3(t>4)eK'DHBHOH MOll(HOCTM Ne .rr.BMraTeJIH npH pa3JIMtlHbIX ClKO
POCTHbIX -peJKMMax. CYll(eCTByeT npH6JIHJKeHHaH saBHCHMoCTb, Kor.rr.a 
npH nOCTOSIHHblX BO.rr.oH3Mell(eHHH H .rr.M<p<pepeHTe cY.l1.Ha MOll(HOCTb, 
norJIOll(aeMaSI rpe6HbIM BHHTOM nOCTOHHHoro IIIara~ npOnOpI:(HoHaJIbHa 
Ky6aM 'tJHCeJI tlaCTo,{,bI Bpall(eHHSI .rr.BHraTeJISI, T. e. 

(1) 

r.rr.e N e. - HOMHHaJIbHaSI 3<p<peKTHBHaSI MOll(HOCTb .rr.BIfraTeJIH npH HO-
' , MIHHaJIbHOH llaCTOTe Bpall(eHHH n; 

N e - 3<p<peKTHBHaSI MOll(HOCTb .l1.BHraTeJISI tnpH llaCTOTe Bpame-
HHSI n'. 

Y.l1.eJIbHbIH '3<l><t>eKTHBHHH pacxo.l1. TOnJIHBa npH tlaCTOTe BpameHHH n' paBeH -

... , 0' 
ge=-, . 

Ne 

Jlo.ZI.cTa~JIHH 3HalleHlle N~ B <P0PMYJIY (2), nOJIYllHM 

g;= ~: ( :, Y I<zla . .fl. c. It, 

(2) 

(3) 

f.rr.e G' - tlaCOBOH pacX'O)J. TOnJIHBa, Keitt, npH CKOPOCTHOM pe}KHMe 
n'. 

I1MeH COBMemeHHblH rpa<t>HK HarpY30llHbIX xapaKTel>'HCTHK g = 
=f(N ~) (pHC. 82) H no.z(c':HTaB no <p0pMYJIe (3) y.rr.eJIbHhIii 3<PtPeK-
THBHblH pacxo.rr. Ton:7IlHBa ge RpM CKOPOCTHOM peJKHMe HCnbITaHHIl 

n', H3 rpaqmKa MOJKHO onpe)J.eJIHTb BeJIHtlHHY N; . 
2. Onpe.rr.eJIeHHe 3<p<peKTHBHOH MOll(HOCTII no HarpY30llHbIM xapaK

TepHcTHKaM aaBHCHMOCTH llacoBoro pacxo.rr.a TOnJIHBa ~ G OT cpe.rr.Hero 
3<t><peKTHBHoro )J.aBJIeHHH Pe npH pa3JIH'tJ:HblX CKOPOCTHbIX peJKHMax 

TIOJIb3YHCb COBMell(eHHbIM rpa<pIHKOM HarpY30llHbIX xapaKTepHcTHK, no 
3aMepeHHoMY npH CKOPOCTHOM peJKHMe HQnbITaHHH n' tlaCOBoMY pac
xo.rr.y TOnJIHBa G' onpe.rr.eJI5I10T cpe.rr.Hee 3<P<t>eKTHBHoe .rr.aBJIeHHe P; 
(pHC. 83). 

3RaH P:, HaXO.l1.HT ~<p<peKTHBHYIO MOll(HOCTb )J.BHraTeJIH no <pop-

HJIII 

Ne=cPen, 

:.rr.e I?f - Cpe.rr.Hee 3<p<peKTHBHoe .rr.aBJIeHlle, Keclc,M,2; 
V l( - pa60tlHH 06'beM Bcex UHJIHH)J.POB, Jl; 
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(4) 

(5) 

n - llaCTOTa 'Bpam.eHHSI ,llBHra'FeJISI, o61MuH; 
A - IK03<P<PtHI:(HeHT, paBHbIH 900 p,JISI ll:TbIpexTaKTHblx M 450 

.rr.JISI .rr.ByxTaKTHbIx .rr.BHraTeJIeH; . 
C .",- nOCTOSIHHaSI .rr.BMraTeJISI, paBHaSI npoM3Be.rr.eHHIO kt (k - noc

TOSIHHaSI D.HJIHH.rr.pa, i - tlMCJIO UHJIliH.rr.pOB .rr.BMraTeJISI). 
3. Onpe.rr.eJIeHMe 3<p<peKTHBHoH MOmHOCTH no HarpY30'tJHbIM xapaK

I epHcTMKaM 3aBHcHMoCTH OTHOIlleHHSI llaCOBoro pacxo.rr.a TOnJIIHBa K 
IlaCTOTe BpameHHSI .rr.BMraTeJISI Gin OT cpe.rr.Hero 3<p<peKTHBHoro .rr.aB-
leHHSI Pe npM pa3JIHllHbIX CKOPOCTHbIX peJKHMax. ,TIo.rr.cllMTaB Be~H

IIHHy O'in' npM CKOPOCTHOM peJKMMe HcnblTaHMH n, onpe.rr.eJIHIOT no 
lOBMemeHHoMY rpa<pIHKY HarpY30llHbIX xapaKTepHcTHK cpe.rr.Hee 3<p
(heKTMBHoe .rr.aBJIeHHe p' (pMC. 84), a 3aTeM - 3<p<peKTMBHyIO MOm.-P • e 
IIOCTb no <p0pMYJIe (4) HJIH (5). 

PIlC. 82. COBMeII.(eHHl>IH rpa
rpHK Hanpry30<IHbIX iXapaIITe
pHCTHK 3a"BH<CHMO<!TH ge = 

=f(Ne) 

G 

L-______ --~------~ 
P: 

PIlC. 83 COBMeII.(eHHBIH rpacpHK 
HarpY30lJHbIX xapaKTepHCTHK 3a

BHCHMOCTH G=f(Pe) 

In P H M e tJ a H H SI: 11. 3HaQeHHSI N e H Pe AJISI CKOPOCTHl>IX peJKHMOIB, He OTO-
6 ameHlHl>IX Ha COBMeII.(eHHl>IX rpacpHKax HarpY30lJHl>IX XapaKTepH!CTHIK (CM. pHC. 
8~-84) HO HaXOAffilJ.HXCSI. B HHTepBaJIe lJaCTOTbI BpaII.(elHHSI, ,ll.JISI KOTOPbIX ~MeIOTCSI 
KpHBbIe 'ge, G ill GIn, MOryT 6bITh onpe,ll.eJIeHbI nYTeM HHTepnOJISlUHH. 

2. HPH OTCYTC11BHH HarpY30tJHbIX xapaKTepHcTHK scpcpeKTHJmyIO MOII.(HOCTb ,ll.BH
raTeJISI MOJKHO opHeH1'HpO'B()lll'HO onpe,ll.eJIHTb no cpopMyJIe 

Ne=!!- (6) 
ge ' 

r'l.e G - tJaC0J30H pa<cxo,ll. TOIIIJIHlBa npH HcrIbITaHHSlX, Keitt; • 
g e - y,ll.eJIbHbIH pacXOI.ll. npH HOtMHHaJIhHOM peJKHMe pa60TbI, B3S1Tl>IH H3 nacnopT

HhIX JI.aIHlHbIX, Kels. /t. C. tt. 
Ha cy,ll.a OTJI.eJIaMH TeIIJIOTeXHHKH HOPMbI pa60TbI ,ll.BHraTeJISI .. 3a.,n.aIOTCH B U • ./I.. C 

KaK ee nO,ll.CqHTaTb? )J.JIH SToro Ha,ll.O 3HaTh MexaHHtJecKHH K. n. JI. ABHraTeJHI, a 

,'YlJme HMeTh 3aBHOHMOCTh 'rlM=f(Ni) HJIH 'rlM =f(n). 

4ame Bcero Ha cy.rr.He HeT COBMemeHHbIX rpa<pHIKOB, a HMeIOTCSI 

pe3YJIbTaTbl CTeH.rr.oBbIX HcnblTaHHH. B 3TOM CJIYllae N e' NiH 11M 
onpe.rr.eJISIIOT CJIe.rr.YIOmHM 06pa30M. DO.uCllHTbIBaIOTCSI .rr.aHHbJe Ta6JI.27 
no pe3YJIbTaTaM CTeH.rr.OBb'lX McnbITaHHH .rr.BHraTeJISI. Ha OCHOBaHHH 

,THX .naHHbIX CTPOHT rpa<pHK 3aBIHCHMOCTH Pe =f(Gln) (pHC. 85). 
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TaOJIHua 2j 

Ta6J1H~a AJISI nOCTpoeHHSI saBHCHMOCTH Pe=f( ~) no pesYJlbfaTaM CTeaAOBbiX 

HcnblTaHHH 

G n 

qalcOBoH pacx~ TO[IJlHBa G, xelq, 
qacToTa Bpameaum KOJIeHJ1laTOrO BaJla ~BHII'aTeJIH n, o61MUH 

OTHOmeHHe GIn 
3<PcI>eKTH'BHaH MOmHOCTb A1Hf['aTeJlSJ Ne • 8. A. c. 

Cpe):{Hee ScI>cI>eKTH&lHOe ):{a~3JleHHe Bcero ):{BHraTeJIH Pel KeclcM2 

Ne 
Pe=-;;n 

TIocllpoeHHe rpacI>HKa S8BHCHMOCTH pp=f(Gln) (CM. PHC 85) 

-" 
II! const -,," 

'y ", -- -/-. .... ~ / ., nli=const 
,," /1 n'=const 

/ t 
,,/ f .,. 

'------------ Po 
Ph 

I 'HoMep onbiTa 

9 
PHC 84 CQBMemeHftblH: lipacI>HK Ha
rpY30'lHblX xapaKTepHICTHK saIBHICH

!MOICTH G/n=f(Pe) 

PHC. 85 rpacI>HK saBHCHMOCTU 
Pe=f(Oln), nocTpoeHHblH nD pe-

sYJIbTaTaM CTeH,n;QBblX HcnwaHHH 

TIo pe3YJIbTaTaM TenJ1(:nexHlItIeCKHX llCnblTaHHH HJIH 3KCnJIyaTa
nllOHHblX H3MepeHIIH C HCnOJIb30BaHlieM pHC. 85 onpe,UeJI5IIOT 3<p<peK
TIIBHylO H HH,UHKaTopHYIO MO,mHOCTlI H MeXaHilitIeCKHH K. n. ,U. corJIac
HO Ta6JI. 28. 

4. Onpe,UeJIeHlle MOIII.HOCTH ,U1l3eJIb-reHepaTopoB. Onpe,UeJIeHHe 3<}>
cpeKTHBHoH MOIII.HOCTH ,U1l3eJIb-reHepaTopoB npoH3Bo,UIITC5I no CJIe,UylO

III.IIM <popMyJIaM~ 
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,UJI5I reHepaTopoB nOCT05IHHOrO TOKa 

IV 
N e ====1,36 - B. It. C.; 

ljr 

,UJIH reHepaTopoB nepeMeHHoro TOKa 

IV 
- Ne = 2,35 -cos q> B • ./1,. C., 
• ~r 

l)le I - CHJIa TOKa, a; 
V - Halnp5I1KeHlle TOKa, 8; • 
'llr - K. n. ,U. reHepaTopa C ytIeTOM HarpY3Kll, 

cos cp- K03<p<pll~lleHT MOIII.HOCTli. 
TaOJlHUa 28 

Onpe)l.eJleHHe 3e1JelJeKTHBHoii H HHAHKaTopHoii MOUJ,HOCTH H MexaHHqeCKOrO K. p. A· 

I Cnoco6 onpelleJIeHHIl \ HOMep onl>iTa 
PaeqeTHble seJIHqHHbI H HX 0003HaQeHHe 

l.J[acToTa BpameHHH KOJIeH'IaTOrO Ba

Jlcl .ll.BHraTeJI51 n, 06/MUH 
l.JlacoBoH pacxo,n; TOnJIHBa Ha ,n;BH-

13T€JIb G, Ke/tt 

OTHomeHlie G/n 
3Ha'leHHe Pe, CQO'l1BeTcTB'Y lOm ee OT-

1I0011eHHIO Gin, k,ec/cM2 

34j>cI>eKTHBHaH MQmHOCTb ,lIJBHraTeJISI 

Ne , 8 A C 

KQ3cI>cI>HuHeHT TpeHHH KTP' onpe,n;e-
mJeMbIH no HOIMHHaJIbHbIM .u.aHlHbIM 

.llBHTareJUI * 

MQmHOCTb TPeHHH BO BpeMH TenJIO-
1 eXHHlJeCKHiX HonblTaHHH N TP' A. C. 

HH,n;HKaTopHaH MOmHOCTb ,n;1HlraTe-

IH Nt> U .I/, c. 

MeXaHHtIeCKHii K n ,n;. ,n;BHraTeJIH 

TIQ pe3YJIbTaTaM 

HSMepeHHSI 

To ~e 

» 

CHlilMaeTCSI c rpa· 
qmKa (CM PRC 85) 

Ne=cPen 

Nt-Ne 
KTp- n 

Ne 
r,n;e N t=1j; 

* TIpmmMaeTcSI rrOCTOSlHHblM ,n;JIH Beex peJKHMOB 
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rAaBa VI 

-tEnJIOTEXHHlJECKHE HCnblTAHH~ . 

§ 19. IJ.eJIH TeDJIOTeXHHlJeCKHX HCDblTaHHH H HX BHAbl 

B coomeTcTBim C }J.eikTBYIOIII.HM «THnOBblM nOJIO}KeHHeM 06 OT}J.eJIe TenJIOlr.ex
HHrKR IIapoxo}J.cTBa» TenJIOTeXHH~ecKHe napTHH npoBo}J.SlT ICJIe.n:YIOIUHe RcnblTaHHH CH-
JIGBblX CYIAOBblX YCTaHoBoK. I 

[]acnopTHble (noAHble) ucnblTaHUfl Cy}J.OIB HOBOH IIOCTPOHKR, a TaKlKe OTl!l;eJIb
HbIX cTapblx nOCJIe MO}J.epHR3aII.HH HJlR 60JIbWOCO peMOHTa C UeJIbIO' 

onpe}J.eJIeHHH TeXIHHKO-&KOnJIyaTail.(HOHHblX H TenJIOTeXHHtfeCKHX nOKa3aTeJIefi II 
xapaKTepHcTHK BceH CllJIOBOH: YCTaHOIBKH B ueJIOM H Bcex BXO.ztSiIII.RX B COCTa,a ee 
MeXaHI13iMOB, annapaToB H cHcTeM; 

GHlpe}J.eJIeHHH XO}J.OBblX, MaHoopeHHblx H HHepUlloHHbIX xapaKTepHcTHK C) AHa 
nyJCKo-peBepCHBHblX xapalKTepHCTRK rJIaBHOH: OHJIOBOH YCTaHOBIKIH, ' 

~bI5IlBJIeHHSI KOHOTPYKTHBHblX R .9KOIIJIyaTaUHoHlHblX He}J.OCTaTKOB B pa60Te 'Cll. 
JIOBOH YCTalHOBIKR R pa3paOOTKH peKOMeH}J.aUHH: no HX YCl1palJIeHHIO; 

'BbIHl!JleHIIH II YCTaHOBJIeHHSi OnTRMaJIbHblX pe}KHMOB pa:6oTbl CHJIOBOH: 'YCTa~03-
KH .n:JISi OCHOBHbIX 3iroOO.l1yaTan;HoHHblX pe}KRMOB pa60Tbl CYJJ.lHa; 

, YCTaHOIBJIeHHSI. HOpM pa60TbI CYIAHa, pacxOIJJ.a TOtllJIHBa, CMa3KH" BOAbl; 3a,u;alImI 
MOmH~TH CHJIOBOII YCTaHOBKe, CKOpOCTH cYAHa. 

Ha;,taOOttHO-peeYAupoqO'lHble UCnblTaHUfl MexaHH3MOB, annapaTOB, arperaTOB H 
CHJIOtBOII )X:TaHOBKH B n;eJIOM C ueJIbIO. /' 

BHeJI.peHH5I Ha cePRHHblX cY}J.ax OnTHMaJIlmblX pe}KHMOIB, oTpa60TaHHblX Ha ro
JIOBHblX cy,n:ax HJIH O}J.ROIM H3 C)'IJJ.OB .9Toro THna; 

IBblSlBJIeHHH H YCTalTOBJIeHHSl Oi11THMaJIbHblX pe}KHMOB pa60Tbl rJIaBHblX H BOll 0-
MOraTeJIbHbI-X }J.IBHraTeJIeH, KOTJIOIB, OT.n:eJIbHbIX BcnOMOraTeJIbHblX MexaHH3MOB' 

/perYJIHpOBI<H H HaJIa}J.KH }J.BHrareJIeli, MexaHH31MOB, arperaTOB, TenJlOBbIX' cxeM 
aB1'OMaTHKR H CHrHaJIll3aII.RH, ' 

lHaJIa.n:K1H pa60Tbl YCTalHOIBOK Ha IHOBbix copTax TOllJIHBa H MaCJIa' 
iBlHe.n:peHHH iIlepe}J.OBblX MeTo.u.OB TeXHHtJOOKoii: 3KcnJIyaTaUHH. ' 
l(OHTpoAbHble UCnblTaHUfl (06cAeooBaHufl) c ueJIbIO: 

npOBeplKH TeXHHlIecKoro COCTOSiHHH CHJIOBOH YCTaHOBKH, aBTOMaTHKH, CHrH.1JIH-
3allRH H KOHTPOJIbHiO-H3IMepHTeJIbHblX npH60poo H ypOBHSi HX TeXHHqeCKoii: .9KC. 
llJIyaTa!l.HR; 

npcmepKH BblnOJIlHeHHH 3a}J.a1HHbIX HOpM CYi1l:H'Y HJIH IHao6opOT npRIIlHH HX HeBbI-
nOJIHeHHSl; , , 

IllpOBeplKR pa'i5oTbI Ha BHe.u.pSieMbIX HOBbIX copTax TOIIJIIIlBa H M.aCJIa 
Cnel1uaAbHbte ucnblTaHUfl C lleJIbIO' 

IILpOBe~KH oco6eHHocTeii: HOBblX pe}KHMOB pa60Tbl 

BbISICHeHHSi OTJ(eJIbHblX BOOPOCOIB no .9KICIIIJIyaTaU~H 060PYtZI.OBaIHH5l, OC06e1IIIOCTefi 
npHMeHHeMblX HOBblX .COpTOB TOTIJIHBa, CMa30rtIHblX M8iCeJI, 

H3blCKa
l
HRSi nYTeH YJIyqWeHlHH xapaKrepHICTHIK pa60TbI CHJIOBbix YCTaHOBOh, 

o~pe}J.eJIeHHSi npH'tfHH HeHQPIMaJIbHOIcTeii: pa60TbI OT.n:eJIbHblX MexaHll3MOB npHI.II1H 
aBapHH H T. lI.. ' 
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Hau60.rree nOA'Po6HbIMH H TpY}J.oeMKHMH H3 nepetfRCJIeUHblX BH}J.OiB HCIflblTaHHH 
StBJlHJOTCH nOJIHble naonopTHble HiOIIblTaRHH CYJI.Ha. OHH 06bltf1IO npOBO}J.HTCH o~}J.e
JlaMM" TeIlJIOTeXHHKH napoxo.n:CTB COBMeCTHO C Ha')'1tfHO-HOCJIeJI,OBaTeJIbCIKHMH HHCTHTY
raMH no 06meH nporpaMMe 

npH npOBeJleHHH nacnopTHblX H CneII.HaJIbHblX HcnblTaHHH tfaCTO np~MeHHeTcH 
OCII.HJlJIOrpat}mpoBaHHe pa60tfero npoII.eCca }J.BHraTeJIH, pa60Tbl TOnJIHBHOH annapa

lYPhl H T .n: 
}B npaKTHKe He Bcen}J.a II.eJIeC006pa3HO npOBQJJ.HTb nalOnO'PTHble HCIl1blTaHHH B 

11OJIIHOM 06'beMe ()q:eHb lIaCTO Tpe6yeTcH HClIIblTaTb OTAeJIbHble ero COCTaBJISIIOIII.He, 
T e TIpOlB~CTH COKpameHHble naonopTHble HCITblTaH'HH O.n:lHaKO B YTBeplK}J.emIblX 
«THDOBOM nOJIO}KeHHH 06 OT}J.eJIe TenJIOTeXHHKH» H «nOJIO>KeHHH 06 opraHH3aUHH H 
npOB€}J.eHHH TenJIOTeXlHHlIeCKHX HOTIblTaHHH Ha cy.n:ax MHHHcTepcTlBa MQPCKOro <lJJIo: 
Ta», 'l{OTOPblMH P)'lKOBQJJ.CTBYIOTCH :B HaCTOHmee BpeMSI, HeT HJ:m<aKHX nQJJ.pa3.n:eJIeHHlI 
narnO'pTHblx ucnblTaHHH:, liTO HBJIHeT>CH, no HalweM'Y MHe'HHIO, Y'llymeHHeM. 

lliHpOKoe paonpOCTpaHeHHe B napOXOtZI.CTBaX lRaxo.n:SiT cOKpameHHble nacnopT
I!ble HCTIblTaHHSi C ueJIbIO HOpMHpOBaHHSi pa60Tbi cy.n:Ha, KOTopble Ha3blBaIOT HOiPMH
POBO'lHblMII HCnblTaHHSiMH 3.n:eCb He npOBO}J.SiT HcnblTaHHSi Bcex BcnOMOraTeJIblHblX 
MexaHH3MOIB, a HcnblTbl[laIOT TOJIbKO sonOMOraTeJIbHble AlmraTeJIM' H KOleJI He npQ
BOJl5llTCH TaK}Ke IfHepUHOIHHbie H MaHeBpeH'Hble MClIIblTaHHH CYJlHa, nycKOpeBepCl!iBHble 
(MaaeBpeHHble) HcnblTaHHSi rJIaBHOrO JlBHraTeJISi H onpe.n:eJIeHHSi ero MHHHlMaJIbHO 
YC'I'OII'IHBOH tfaCTOTbI npamelHHSi, MHHI1MaJIbHOH tIaCTOTbI BpaIII.eHHSi .n:IBHraTeml H 
CKOrpOCTH CYJIlHa, npH KOTOPbIX CYtZI.HO CJIywaeTcSi PYJISi 

TepMHH HOPMUPOBOttHble TenAOTeXHUtteClCue UCnblTaHUfl WHpOIKO H nOlBceMecTH~ 
paanpOCTpaHeH cpe}J.H .9K~nJIyaTaII.HOHHHKcm, P8i60THflKOB napOXOJlJC~, ynpaBJIeHHH 
MlMcIl, HaYlIHO-HCCJIe.n:OBaTeJIbCKHX HHCTHTYTOB H yqe6Hblx 3aBe.n:eHHH MH'HHCTepC'l'Ba 
MopCKoro <lJJIOTa, a Ta~lKe }J.Pyrrux MHHHCTepCTB, qTO rOBopHT 0 ero lHe06xOI,rI.HMOCTH 

H iI1paBOBOM npH3HaHHR. 
4T06bI B }J.aJIbHeHWeM He nOBTO})SJTb TeltM'ttH COKpaU{eHHble nacnopTHble TenAO

TexHUtleClwe ucnblTaHUfl C l1eAb/O HOPMUP0BaHUfl pa60Tbl cygHa, 0 KOTOPblX rOBO
pH'l1C.II BO Bceii pa60Te, }J.JISi KpaTi{OCTH OY}J.eM npHMe'HSlTb TepMHH HOI"'tuPOBO'lHble 
Ten./IOTeXHUtteClCue ucnblTaHUfl HJIH npOCTO ucnblTaHUfl. 

HOPMHPOBOtIHblM HcnblTaH!!.SiM nO}J.BepraIOTCSi Bce cy.n:a HOBblX THnOB, nocrynaIO
UUie B napoxo.n:C'l'Ba, cy}J.a TIOCJIe 60JIbWOlI'0 peMOHTa, IlOCJIe YCTaHOBiKH HOBorO "!BRH
Ta C II3MeHeHHblMH xapaKrepHCTHKaMH, a TaK>Ke cY}J.a, Ha KOTOPblX HOPMbl pa60TbI 
CHJI~OH YCTaHOBKH H }J.pyme nOKa3aTeJIli HMeIOT 60JIbmHe paCXO}K,)J.eHHSl OT YCTa
HOBJJeHHblJl. 

O.n:HaKO H3-3a MaJIOtIHCJI€lHHOCTH TerrJIOTeXHHqeCKRX napTHii: Ilapoxo.u.CTB HMH 
He MoryT 6blTb OXBatIeHbl Bce cY}J.a C ueJIbIO npOBeJleHHSl Ha Ka1K}J.OM H3 HRX Ten
J10TeXIHHlIeCKHX HcnblTafiHH RJIH 06CJIetlI.OIBaHHH, Kp01Me Tor 0 , B pa3JIHtfHblX .9KonJIYa
TaUIHOHHblX YCJIOBHHIX CY}J.pBble MexaHHKII JI.OJI}KHbl caMOCTOSiTeJIbHO Bbl6HpaTb on. 
THMaJIbHbIH pe}KHM paOOTbl CHJIOIBOH YCTaHOBIKH nO.9tOMY BHaTb MeTO}J.HKY H YMeTb 
npOBo.n:HTb HOptMHPOIBOlJHble HonblTalHHSi B ueJlOM HJIH COKpameH'HO }J.OJI}KHbl He TOJIb-
KO TenJIOTe'CHRKH, HO H CY}J.OBble MeXaHlIKlI, l[T~6bl nOCTOSlHHO oueHHBaTh H ocy-
meC1BJI5ITb npaBlfJIbHOe perYJIHpOBa'HHe rJIaBHOrO }J.BHraTeJISi H BonOMOraTeJIbHblX 
MexaHH3MOB onpe.u.eJI5lTb 3KOHOMHIIeCKHe [lOKa3aTeJIH H Bbl6HlpaTb OnTHlMaJIbHble pe
lKHMbl ~X p~60Tbl, YMeTb BO BpeMSi IIpHeMo-c.u.aTOtfHblX XO}J.OBbIX HcnbiTalHHH: ([lOCJIe 
nOCTpOHKH CYAHa HJlH peMOHTa) npaBRJI~HO OUeHRBaTh BhlilOJIHeHHe RJIH onpe}J.eJIe
IIHe BCex He06xo}J.HMbIX napaMeTtp01B, oco6eHHO rapaHTHii:HblX, BblSlCHlHTb, COOT1Be'OCT
BYIDT HJIH HeT 3a.u.aHHble OTtZI.eJIOM TenJIOTeXiHHKH HOPMbl pa60Tbl cyJlHa q,.aK~RtIe
CKHM eCJIH Ha HeM He IlPOBO}J.HJIHCb T€lnJIOreXHHtIOCKHe HonblTalHHSi H HoplMbl 3a.n:aHbl 
no O~ROTHnHOMY C)'I.u.Hy, 1K0Topoe HcnblTblBaJIOICb (otie!lb qaCTO nOJIHOII'O COO'l'BeTCT. 
BH91 6}J.ROTHnHbIX CYJI.OB IRe 6bIBaeT H HOPMbl pa60Tbl MoryT OTJIHtfaTbCSi), B CJIYl[ae 
Heo6xo}J.RMOCTH norpe60BaTb HX CBOeBipeMeHHOH: KoppeKTHpOlBKH lIJIR [lpOIBe}J.e'HHSI 
HcnbITaHHH H T .u. CJIe}J.OBaT6JIbHO, HOPMHPOBOQHble TeIIJIOTeXHHlIeCKHe HCOblTaHHSl 
5lBJIHIOTCH COCTaBHblM 3JIeMeHTOM TeXHHtfOCKOH SKOTIJIyaTaUHH .9HepreTRtfOCrrnX YCTa
HOBOK, oIIoco6cTBYIOmHM 1ll0BblWeHHIO HX KatfeCTBa H 3KOHOMHlJHOCTH • 

OaHOBHOH: l.\eJIbIO HOPMHPOBO'IIHbllX TenJIOTeXHHIIeCKHX HonblTaHHH CY}J.OBblX CH~ 
JIOBblX YCTaHOBOK HBJISie1'CSi nOJIyqeHHe 3KOnJIyaTaUHoHlHblX XapaK'l'epUCTHK pa60Tbl 
fJI8iBHblX H BOOOMOraTeJIbHblX }J.BHraTeJIeH, IBOOOMOraTeJIbHblX KOTJIOB H CHJIOBOR 
YCT8HOBroH B ueJIOIM. Ha OCHOBa'HHH nOJIYlJeHHbIX xapaKTepHCf.HK onpe}J.eJI5IIOTCSI on
mMaJIbHble~pe}KHMbl H HOPMbl pa60ThI CY}J.OBblX CHJIOBbLX YCTaHOBOK. 
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DPOHSIBO)1.HTCSI HOplMlIpOBaHHe CJIe,nYIOIlI.Hx nOKaSaTeJIeiI: TeXHHlIeCKOM MOmHO· 
CTa • r JIaBHbIX ,Z(BHraTeJIeii: NIB rpY3y H B 6aJIJIaCTe H COOTBeTC'I1BelHHO liM TeXHHIJe· 
CKOll CKOPOCTII cy,nHa v B ys~ax, pacxo.u;a Ton~IIBa H CMaSKH Ha Xo,ny, Ha CTOSIHKe 
nplI rpY30BbIX Onepau.HSIIX, Hoes IJ:fIIX, pacxOr,lJ.a TOlIJIlIlBa Ha OTOnJIeHHe H T. ,n. 

H6pMlIPOBOlIHble HonbITaHliSI OlIeHb pe.u;KO lIPOBO,nSIT KaK IJHCTO 'HOPMHPOBOlI' 
Hble, B HHX BKJIIOlIaIOT 3JIeMeHTbI .n.pyrHx Bll.u;OB IIOnbITaHHi'!: KOHTpOJIbHO-peryJIHpO
BOlIHbIX, HaJIa,nOtJJHbIX, Cnell,HaJIbHbIX. 

B 3a.u;aQy HCnbITaHHH BXO.n.SIT: onpe.u;eJIeRlIe TeXHHKO-3KCnJIyaTall,HOHHbIX xapaK
TeplICTIIK pa60TbI rJIaBHbIX .u;BHraTeJIei'I, ~anOMOraTeJIbHbIX MexaHHSMOB H BceiI CH

JIOBOi'! YCTaHOBKH B u:eJIOM; paspa60TKa HOpM MOIll.HOCTH, CKOPOCTH, pacxo.u;a TOnJIH
Ba, CMaSK~ H BO.u;bI • .u;JISI CY)1.Ha II KOH.!POJIb sa HK BbInOJIHeHHeM; npOBepKa H pery
JIHpOBKa .u;BHraTeJIeH Ha OnTHMaJIbHblir peJKIIM pa60ThI; Oll,eHKa TeXHHlIeCiKoro co

CTOSIHHSI CHJIOBOi'! YCTaHOBKII; Oll,eHKa npaBIIJIbHOCTH TeXHH"leCKOll 3KCnJIyaTau.HH CH

JIOBbIX YCTaHOBok H pa~'pa60TKa peKOMeH.ll.au.Hll no ee YJIY"lllIeHHIO, KOHTPOJIb sa Bbl
nOJIHeHHeM MeponpHSITHII no COBepllIeHCTBOBaHHIO TOnJIHBO- H MaCJIOHCnOJIbSOBaHHH 
Ha cy.u;ax; KOHTPOJIb 3a npaBHJIbHOCTbIO Be)1.eHHH H COCTaBJIeHHSI MaillHHHoli .u;OKY
MeHTall,HH II OTlIeTHOCTH; npOBepiKa COOTBeTCTBHSI BHHTa KopnYCHO-CH.TIOBOMY KOMn
JIeKCY; BbISIBJIeHHe He.u;oeTaTKOB B pa60Te H KOHCTPYKlI,HH ClfJIOBOiI YCTaHOBKH .ll.JISI 
HX YlIeTa (nplI CTpOHTeJIbCTBe HOBbIX Cy,nOB) H YCTpaHeHHSI Ha cy.u;ax, Haxo,nSIIlI.HX
CSI B 3KCnJIyaTa~IIH; BblSIBJIeHHe nYTeH nOBbIllIeHHSI peHTa6eJIbHOCTH pa60ThI cy.u;Ha 
H MOTopecypca CIIJIOBbIX YCTaHOBOK; II'3YlIeHiHe, 0006Il1.eHlIe H pacnpOCTpaHeHlfe ne
pe.u;OBoro OnbITa T.eXHHlIeCKoH 3KcnJIyaTau.HH, BHe)1.peHHe ,nOCTHJKeHHi'! HaYKIi H Tex
HHKH Ha cy.u;ax; npOBepiKa HaJIlIlIrlISI, COCTOSIHHSI, npaBHJIbHOCTH pa60TbI IlITaTHbj'{ 
KOHTPOJIbHO-IISMepHTeJIbHbIX nplH6opo'B H aBTOMaTHKIi H T • .u;. 

Oo.u;rOTOBKa K HcnblTaHHHM. Ha OCHOBaHHH nJIaHa TenJIOTeXHH"leCKHX HcnbITaHHll 
cy.u;OB napoxo.u;CTBa IIJIH saKaSOB CTOPOHHHX opraHIISall,lIM: Ha"laJIbHHK OT,neJIa Ten~ 
JIOTeXHHKH 1II0pYlIaeT HalIaJIbHIIKY TenJIOTeXHlIlIeCKOM nap'J1IIH HJIH ,npyroMy pa60THH
iKY Ten~onapTHH (OY)1.eM HaSbIBaTb ero PYWOBO)1.HTeJIeM TenJIOnapTHH) npOBeCTH HOp
MHPOBO"lHbIe HCnbITaHHSI Ha KOHKpeTHOM CY)1.He H C006maeT eMy lI,eJIb HcnbITaHHi'!. 
B saBHCHMOCTII OT u.eJIH, xapaKTepa H .o6beMa TenJIOTeXHH"leCKHX HcnblTaHHH: II THna 
cY)1.Ha HMn pernaeTcSI Bonpoc 0 lIHICJIeHHOC'I11I TeIIJIOnapTHrH. 

B H.u;eaJIbHQM CJIYlIae KaJK.u;bIH YlIacTHHK napTHH ,nOJIJKeH 06qlYJKIiBaTb JIHllIb 
O.u;HH npH60p, lITO ooocnelIHBaeT O)1.HOBpeMeHHOCTb OTC"leTOB. 'ECJIH no co.u;epJKaHHIO 
HaOJIIO.u;eHIIH He Tpe6yeTCSI o.u;HOBpeMeHHOCTII B OTClIeTax, lIHCJIO Ha6JIIO)1.aTeJIeli MO
JKe 6bITb COKpameHO H Bce Ha6JIIo.u;eHHSI MOJKeT BbmOJIRIITb O.u;HH Ha6JIIO.u;aTeJIb. 
DPH cpe.u;Hei'! CJIOJKHOCTII cy,nOBOli CHJIOBOH YCTaHOBKII TenJIOnapTHH HanpaBJIHeTCSI 
B COCTaBe ,nByX TenJIOTeXHHKOB. ECJI'll CliJIOBaSI YCTaHOBKa 60JIee C;lIOJKHaSI II npe,n
lIOJIaraeTCfl 60JIbllIOi'! 06'beM pa60T, KOJIHlIeCTBO TelIJIOTeXHHKOB YBeJIHlJIIBaIOT. Ha
npHMep, )1.JISI TenJIOTeXHlIloleCKHX HcnbITaHHH: .u;HSeJIb-3JIeKTpoxo,nOB THna «AMryeMa» 
Tpe6YIOTCSI TpH TenJIOTeXHIIKa, a Ha .u;1I3eJIb-3JIeKTpoxo.u;ax TlIna JIe.u;OKOJI «MoCkBa» 

HX KOJIHlIeCTBO YBeJIHlIlIBaeTCSI AD nH'I'II. 
Ha OCHosaHHH nOJIYlIeHHoro sa.u;aHIISI PYKOrBo.u;HTeJIb TenJIOnapTHII COCTaBJUIeT 

no,npo6HYIO nporpaMMy TenJIOTexHII"lIeCKJHX IIcnbITaHIIi'!, B KOTOPOi'! KpaTKO YKaSbI
BaIOTCSI: u.eJIb IICnbITaHHH: H pa60TbI, KOTopble He06xo.n.HMO npOHSBeCTH; peJKHMbI; 
KOJIlIlIeCTBO Ii )1.JIIITeJIbHOCTb onbITOB Ha KaJK.u;OM peJKHMe HcnbITaHHH - Ha Xo,ny B 

rpysy H B 6aJIJIaCTe, Ha CTOSIHKe c r,pYSOBbIMiH onepau.IISIMH II 6es HHX; KaKHe OC
HOBHble MaTepHaJIbI HeOOXO.ll.HMO nOJIYlIHTb B peSYJIbTaTe HcnbITaHHi'!. 

npOrpaMMa HcnblTaHHH nO,lI!lIHlCbIBaeTCSI HaqaJIbHHKOM o T.u;eJI a TenJIOTeXHMKH, 

rpynnoBbIM .u;HcneTlIepOM CJIYJK6bI 3KCnJIyaTau.HH 3Toro CY)1.Ha H YTBep)K.u;aeTCSI Ha-
"laJIbHHKOM MexaHHiKo-cy.u;OBOM: CJIYJK6bI napOXO)1.CTBa. • 

)J.JI!I npaBHJIbHOrO nOCTpoeHHSI Xapa&TepIICTHK paOOTbI rJIaBHOro .u;BHraTeJISI H 
XO.u;OBOII xapaKTeplICTHKII CY,Z(Ha BbI6HpaIOT He MeHee qeTblpex peJKHMOB H3. nepe
xo.u;e B rpysy II B 6aJIJIaCTe. PeKOMeH.u;YIOTCfl CJIe.u;YIOIlI.lIe peJKHMbI rJIaBHOrO )1.BH
raTeJISI npH pa60Te Ha BHHT: 

N,= 25 % Ni HOM. qeMY COOTBeTcTByeT n= 63 % nHO'd; • 
N,= 50 % N iHOM 

. 
80 % n= nnOM; 

Ni= 75 % NiHO~ n= 91 % nHOM ; 
Ni=lOO % N iHOM " " 

n=100 % nHOM' 
Ni=110 % N iHOM n=103 % nHOM' 
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KOJIHqOCTBO H .u;JIHTeJIbHOlCTb 3THX OIIbtTOB: 

o.u;HH OlIbIT B TeqeHHe 1 If, Ha peJKHMe 215%-HoH HarpY3KH; 

O.u;HH OlIbIT B TeqeHHe 2 If, Ha peJKHMe 50%-HOH HarpY3KH; 

O.n.HH OlIbIT B TeqeHHe 2 If, Ha peJK!ll'Me 76%-HOH HaJrpY3KH; 

TpH OlIbITa B TeqeHHe 4 If, Ha peJK~Me l00%-RbH HarpY3KH; 

O.n.HH OlIbIT B TeqeHHe 1 U Ha peJKHMe llO%-HoH HarpY3KH. 

Ha YCTaHolBKY Ka)K.u;oro peJKHMa OTBO.lliH'l1CSI 30 MUH. PeJKHMHbIe OTIbITbI CJIe
lyeT lIPOBO.u;HTb B lIpo.u;OJIJKeHHe O.u;HHX CYTOK rnpH OJJ:HHaKOIBbIIX rH.u;poMeTeOpOJIOrH-

'10OKHX YCJIOBHSIX H nOrcToSIHHOH oca.u;Ke cy.n.Ha. 
TenJIOTeXHHqeC~He HcnbITaHHSI, KaK npaBHJIO, npoBo.u;SIT 6e3 BbIBo~a cy.u;Ha H3 

)}{OIIJIyaTall,im BO BpeMSI ero peftcoB, I10nbITaIHHH .HBJIHIOTCH CJIOJKHOH H omeTCT
llCHHOH: pa60TOH:, K KOTOpOH: ileooxo.n.HrMO TIlI.aTeJIbHO 1r0TOBrHTbCSI, ~IT06bI I!0JIY1JHTb 
IlpaBHJIbHble pesYJIbTaTbI, TaK KalK o6rcTaHoBKa .u;JIH nOBTopHbIX HonbITaHHH MOoJKeT 
IKasaTbCH He6JIarOlIIpHSITHOH:. 3TO 06,SIsbIBaeT 60JIee "leTIKO .IIJIaHHpOBaTb pa OTY 
llapTHH: YMeTb 06XO.u;HTbCSI MHil'HIMaJIbHbIM KOJIHlJeCTBOM JIIO.u;eH H ITIpH'60pOB H IBbI
()UpaTb' 06'beKTbI HaOJIIO.u;ooHll TaK, qTOObI KaJKI.u;oe HonbITaHHe .n.aBaJIO HaH60JIbllIHe 

pe3YJIbTaTbI. • HJIH 
ICJIe.n.yeT HMeTb B BH.u;y, 'ITO KaJK)1.bIll THn CHJIOBOH YCTa~OBKH TenJIOXOr.ll.OIB 

\1i3eJIb-3JIeKTpoxo.n.OB TpeoyeT paS-HOll opraHHSall.HH HCnbITaHHH H pa3HbIX lIPHOOpOB. 
\1.cTo.n.HKa JKe HCITbITa'HHH: .u;OJIJKHa 6bITb eJJ:HHOH:, <rTd6bI 06eOOeqHTb .u;OC!aT01JHO 
BbICOKHH: TeXHH"leOKHM: -YPOBeHb H conocTaBHMOrCTb pe3YJIbTaTOB HCnbITaHHH O.u;HO
rlilIrHbIX H pa3HhlX CHJIOBbIX YCTaHoBOK, a Ta1QKe c03)1.aBaTb 0I606meHHblc xapaIK-

repHCTHKH CY)1.0B. • 
)J.o OTxo)1.a cy.u;Ha B pei'!c TIlI.aTeJII>HO HsyrqaIOT: THin CHJIOBOH YCTaHOIBKH, OCO-

()eHHOCTH ee YCTpOllCTBa H paOOTbI, CHCTeMbI; KOHCTPYKlI,HH H IIYHHlI,Hn pa60TbI TOII

lHBIHbIX HacOCOB IBbICOiKorQ .u;aIBJIeHHH, HX peryJIHpOBKa, YCTPOHCTBO <POPCYH~, pe
!{OMeH.n.oBaHHbIe paCnbIJIHTeJIH; peKOMeH,nOBaHHbIe saBo,nOM-CTpOllTeJIeM H OT,neJIOM 
1 enJIOTeXH'HKH copTa TOnJIHB H MalceJI .u;JISI CHJIOBOli YICTaHOBKH, 3a.u;aHHble HOPMbI 
pacxo.u;a TonJIHBa H MarCJIa, MOIll.HOrCTH H CKOpOC:!,H cy.u;Ha B rpy3y H B 6aJIJIaCTe, 0 
'leM )1.eJIaI011CSI COOTBeTC11BYIOIlI.He BbIlIHCKH; MeCSI1JHbIe MallIHRHbIe OTlICTbI 3TOrro cy,n-

lIa H peSYJIbTaTbI HX 06pa60TKII. '. 
JIPH CTOHHKe cy~Ha B nopTY npHITIHCKlH, ropoMe OSlHaKOMJIelHHSI C CHJIOBOII yCTa-

lIOBKOi'!, He06xo.u;HMO ITIpOBeplHTb IlITaTHble KOHTlPOJIbHO-II3iMepIITCJIbilble npHOOPbI, F!X 
coCTalB HaJIHlIHe CO'CTOSIHHe II rnpalBHJIbHOCTb paOOTbI. nOrCJIe 3TOro YCTaHaBJIlIrBaIOT, 

l{aKHe 'nplIoopbI 'He06xo)1.HMO BSSITb C c06oi'! B pei'!c H B KaKOM KOJIHlIeCTBe, ~ lKaKHe 
lIeoOxo.u;HMO OTpeMOIHTHpOBaTb Ha CY)1.He HJIII yrcTaHoBIITb ,no OTxo.u;a B peHc. Bee 

rrpH'OOPbI )1.0JIJKHbI ObITb 11lIpoBepeJHbI, oTTaplIpoBarHbI. • 
ECJIH Cy,nHO CTOIIT He B nopTy lIpHIl'HCKII, TO ,nJISI 1I3YlIeHlISI CHJIOBOH YCTaHOBKII, 

I1pOBepKII HaJfH"lHSI H COICTOSIHIISI IIliTaTHbIX KOHTPOJIbHO-u,SMepHTeJIbHbIX nplIoopOB H3 
rrero Heo6xo)1.HMO HanpaBHTb onell,HaJIHCTa lIS napOXO~CTBa salOJIarOBpeMeHHO ,no 

OTxo,na. • ( II eTp 
B pei'!c He06xo.u;HMO ,BSSITb Bce .n.o MeJIOlIeH HH,lJ.IIKaTOp, lIlIMeTp, nJIaH M , 

leKYlH.u;OMep, 'KOHTPOJI~Hble TepMOMeTrpbI, pyqHOH TaXOMeTp, pasJIII1JHYIO TeXHHlIeCKYIO 
IIiTepaTYPY H noc06HSI, HHCTPYKlI,HH, BbInHCKII, nHClIYIO UYMary, MIIJIJIIIMe1\pOBKY, 

haJIbKY, KapaH,naIlIH, CKpenKII II T. )1..), 'ITO ObI He 6bIJIO sal.u;epJKCK B npOBe.u;eHHII HC-

IlbITaHHH: II 06pa6oTKe ux peSYJIbTaTOB 
Depe,n HCnbITaHHSIMH Heo6xo.u;HrMO npooeprHTb COiCTOSIHHe Kopnyca II rpe6Horo 

BIiHTa no aKTaM Bo,nOJIaSHOrO OCMOTpa, BbISIOHHTb, 'KOMa 6bIJIO 1II0CJIe,nHee .u;OKO
BaHHe. EC-JIH Y cy.n.Ha CHJ]bHO o6poc Korpnyc HJIH norHyT BHlHT, lIonbITaHHfl npOBO)1.HTb 

II{,JIb35I. • 
Do lIPH6bITHn Ha Cy)1.HO PYKOB_o,nHTeJIb TeilIJIOlliapTlI1I 3HaiKOMHT C nporpaMMoH 

llcnblTaHHi'! KalIIHTaHa II rCTapllIero MeXaHHIE(3, pelliaeT C HIIMII Bce opraHIISall,lIOHHble 

BOIIIPOCbI CBSI3aHHble C HlonbITaHHSIIMH H npeobIBaHlIeM 'I'emronapTIIII Ha cy.u;He, pac
npe,neJISIeT OOSISa'HHOICTH MeJK.u;y ee qJIelHaMH, COCTa,BJISIeT IIIJIalH paooT renJIOnapTHII 
lIa BeCb pei'!c H KaJK,nbIH: Ipa60"lnll ,neHb, a saTeM ,nOBO,nIIT ero .u;o OBe.u;eHlIfl KaJK.u;o['O 
'iJIeHa. OH oCYIll.eC'PBJISIeT oOIll.ee PYKOBO.n.CTBO IIcnbIT~HHSIMIH, IIIpOBepSIeT npaBIIJlb-
1l0CTb COCTaBJISIeMbIX TaI6mm:, pesYJIbTaTOB HSMepeHIIH, parOOTbI npuloopOB H Mexa
UH3MOB, YCTaHaBJIHBaeT lIa.cToTY H paBHoMepHocTb OTClIeTOB, H8"laJIO H KOHell, onbI-
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roB, BpeMH SaMepOB. l<ipOtMe TOro, KaK npaBHJ10, OH IIIPOH3BO.l{HT lfM){HIUltpOBalHHe 
ABlHra TeJIeR. -

iTIPH palOUpe){eJIeHHH 06H3aHHOCTeM H 06'heKTOB Ha6JIlQ,l{eHHM Me2KJ,lly (JJIeHaME 
TelIIJIOOapTHIl Jle06XQ){HMO PYXOBO){CTBOBaTbiCH 'HX sarpYr2KeHHOICTbIO H MecroM palCiIIO, 
,JIOOKemfH 06'heKTOB. PaoCTaH~ Ha6,JIIO){aTeJIeM pe!KOMeH){YeTlCH [JPOH3BO){HTb Ta'Kn~ 
06pa30M, (JroQbI H31MepeHHlI H sanIlCb Jla6JIIOI){aeMbIX BeJIJIlIIIlH, [JopyqaeMble O):{IHOMl 
ROOJI!OI.l{are.1JIO, ICOCpe,uptmHSaJIHICb 13 9.l{HOM MecTe, a [JopyqeHHbl(~ eMY npHOOPbl Q~ 
)1M IIlO BOOM02KHOICTH Q){HOTImIHbI. nepellpYJ2KaTb pa6CTOH IlJI'H ICOCTaBJIlITb 60JIbWY 
n,porpaMMY Ha IKOPO'l1KHM '~pexo){ IlpH iMaJIOM m:OJIHqe,Cl'Be <tIJIeHOB TeIIJIOOapTHH 
peKOMeH){yeTcH 3TO C(3){aeT OlleuJKy H HepB03HOtcTb B palOOTe, cOKpaIqaeT 1K0JIIfllej 
C'I'BO He06xo){HMbIX I3a1MepOB, OTCqe'I'OB, OflblTO'B H ){JIHTeJIbHOCTb HX IIIpOBem.eHHH, qTq 
CKaSbIBae'PCff Ha TOlJHOCTH H KalJeC'I'Be peSY.JIbTaTOB nOllblTaHHH B ouelliKe 06b1lJH~ 
Sa6b1BaIOT HJIH IIJIPOCW "'He YOIle'BaIOT q'l'O-'I'O c,neJIaTb, BblHCHHTb, iIIpOBepHTb, IIlpOHa~. 
)lIO){aTb, npOaHaJIIf3HpOBaTb 

J(aliK){bIM yqaCTHHK TeIIJIOnapTHH B COOTBeTCTBHH e 'IlOJIYlJe'HHOH oOHsa'HHocTbl(1 
fi3yqaeT CBOH OO'heKTbI, COCTaBJIHeT Ta6JFH~y HaOJIIO){eHHH B TaKOH IlOCJIe){OBaTeJIb
HOCTH, tITo6b1 HCKJIIOlJ'IITb IlOB'I'OpHble XO)K){eHHH. Ta6J1Hl{Y HaOJIIO){eHHH aaKpenJ1HIOT 
sa KapTOHe paSMepOM, tIYTh OOJ1b'llIHM JIIICTa nHCtIeM oYMarH CTaH){apTHOro «Pop
'MatI'a, .n:BYMH cKpeilKaMH cBepxy. 

npOII3BC¥J:ffT YCTaHoBKY H HaCTpOHXY HeoOxo.n:IIMblX ){JIH HCIlblTaRHH npHOO-
pOB. npOBepHIOT COCTOHHHe TOIlJIHBHOM aililapaTypbl, IlJIOTHOCTb HaCOCOB BblcoKorq 
.n:aBJIeHHH, HatIaJI6 nO.n:atIH lOIlJ1IIBa, ){aBJ1eHHe H K~eCTBO pacnblJ1a tfJopcy-i 
BOK II T JI. 

TaOJlHl{bl HaOJlIO){eHHii, paOO'lHe sanHCH. Bce 3aiIIHCH HaOJIlOl1l.aeMbIX II H'3MepHe,.l 
MblX BeJ1IIlJIIH Heo6xo)lHMO BeCTH B Olle~HaJ1bHblX TaOnlI/UaX HaI(5JIIO){eHHH, 3a6J1ara
npeMeHHO pa3lI'pa«pJIeHHblX, C COOTBe'I1CTlByIOIIJ,HMH lH1HMeHOBaHHHMH rpa$. I\OJIWleC'I'BO 
u IlHI)l H3MepHeMbIX H Ha6JIIO)lae'MblX BeJIlflIHH npH H'CnblTa'lfHIH ICHJIOBOH YCTaHO'BKH 
MarYT H3MeHlITbCH B IlIHPOKHX IIIpe.n:eJIax B 3aBHCHMOCTH OT 'BlH.n:a H OO'heMa IIIPOBO
.n:H1MbIX HCIIblTaHHM, OT TImIa lJ'J1a'BIHoro ,nBHJraTeJIlI H BceH CHJIOBOH YCTaJIOBK,H, 'KOJIH
qeCTBa lIJIeHOIB TEmJIOIIIapTHH. !llo3TOMY ¢op'Ma 'HX M02KeT 6b1Tb J1I06aH, HO HaH160JIee 
ueJIeC006pa3HoM npemCTaBJIHeTCH TaKaH ¢opMa, fKOTopaH Y){OBiJIeTBOpHeT CJIe){YIOIqH\,! 
Tpe60BaHHlIM I 

.n:JI-H Ka2K)lOM HaOJIIO.n:aeMoM HJLH HSMeplieMoH IBeJ1HlJHHbI )lOJl2KHa 6bITb IBbI.n:eJIeHa 
Cpen;HaJIbHali Irpa¢a, lJT06b1 'IlpH O'OCY'.l'CTBHH !SalnHCH B TOM HJIH HHOH ['pa«pe Ha6JIIO
)laTeJIb cpa3Y BH.n:eJI, KaKHe BeJIHqHHbI OCTaJ1HCb eme ,He HI3'MepeHHbIMH; 

lHalMIO)laTeJIb He ){OJI}I{eH 6b1Tb aarpY2KeH ,n~2Ke ca.MblMH lHeCJI02KHbIMH 1II0.n:cqe
TaMH BO IBpeMH l3alI1HceH HJIH OTCqeTa B Ta6J1Hue lzIaMIO){eHHH OOHi3aTeJIbHO )lOJ12KHO 
6b1Tb HaIIHcaHO TO, qTO' Ha6J11O){aTeJIb I3H)lHT IHa InpHoope BlCliKHe IIIOnpaB'KH HJIH 
f1{}.n:ClJeTbI ){0.12KHbI npOH3Bo.n:HTbCH BlIIOCJ1e)lC'I1BHH H TaK, qT06b1 HX MO}f{HO ObtJ10 

f1pOBepHTb no 3aiIIHcaHHblM !TIOKa3aHHHIM; 
lHeQl6xo.n:HMO, qT06b1 sanHCH, 'B03JI02KeHHble Ha O)lHOIrO HaI6JIIO)laTe.JI1I, ObIJIH CKOH

~eHTpHpOBaHbI B O.n:HOM Ta6J1H~e Ha6JIIO)leHHH ECJIH HaJ6J1IO)leHH5I npOH3BOI)lSIT He
CKOJ1bKO tIeJIOlBeK, IHe06xo.n:HMO, qTo6bI 3alnHCH )leJIaJIIICb IIIpHMepHO IJ3 O.n:HO BpeMH, 

l2KeJIaTeJIbHO, qTOObl BeJIHlJHHbI 6bIJIH aanHcaHbI B Tal6JIHiIJ,e HaI6JlIO)leHHH B TOM 
IIO)CJ1e,l{QBaTeJIbHOCTH, B KaKoH npoH3Bo.n:HTCH HaIOJllO)leHHH. 3Ta IIIoC1Ie)lOBaTeJIbHOCTb 
06eCJIeqHT coOnIO.n:eHHe oOJIee TOtIHbIX .npoMe2KYTKOtB Me2K.n:y OTCqeTalMH IIO oT.n:eJIb
HblM ITIpHOOpaM, T e HX paBHoMepHocTb;1 

peKOIMeH){yeTcH, lJTo6b1 nepBblMH !SaJfiHCblBa.JIHCb Te Be.JIHqHHbI, .n:J11I H3MepeHIH51 
KOTOPblX He Tpe6yeTcH MH{)'ro BpeMeHH, n03TO,MY H nOCJIe)lO'BareJIbHOCTb ,rpa1¢ B 
Ta6J1HI~e Ha6J1IO){eHHH .n;OJ12KHa 'COOTBeTCTBOBaTb 3TOMY .npaB'HJIY; ~ 

IBO BpeM51 saMepOB Ha6JIIO.n:aTeJ1H )lOJ1}f{HbI .n:eMCTBOBaTb IB O.n:HOM H TOM }f{e [Jo-J 
pH)lKe, 3TO 1II03BO,1JHeT H30e2KaTb ITIPOlII)'ICKOB B 3anHeSIX; ~ 

lHe06xo.n:HMO B 3Ty }f{e Ta6JIHUY HaOJ1IO)lel:IHH. BHeCTH peKOMeH)lOBaHHble «pHpMoa' 
3HaqeHHH lHal6JIIO!I1:aeMblX H HSMepHeMblX BeJIHqHH (HX IM02KHO )leJIaTb B rpa¢e 
«npHlMeqaHHe»), qTO III03BOJIHeT nYTeM cpalBHeHH51 C HHMJi «paKTHlJeCIKHX napA.MeTpoB 
CY)lHTb 0 np:iBHJIbHOCTH palOOTbI Mexa,HH3Ma 1}fJ1H npH60pa; 

Bce 3aTIHCH B Ta6J1H~aX HaOJIIO){eHHH ){OJI2KHbl BeCTHCb KapaH)laIIIOM, 1JHCTO, pa3-
OoptIHBO 13 TaOJI~e HaOJIIO)leHHSI )lOJ1>KHbI 6b1Tb YKasaHbI: )laTa HCIIblTaHHH, Bpe'MH 
Sa'IlHCH HaOJIIO.n:aeMbIX H HSMt!pHeMbIX 13eJIHlIHH, HOIMep OIIIbITa, ~eJIb, YlCJ1O'BHSI Hero 
()'co6eHHOCTH He06xo)lH'MO II1PH13b1'KHYTb pai60TaTb H ,neJIaTb sanHCH TaR, qToObI He 
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OM pa60THHK lJepe3 JIIOOOe IBpeM5I Mor 3a
IOJ1bKO YlJaCTHHK HOIIbITaHHH, HO H ){PYlI' 
hOlllJHTb o6pa60TIKY ,MaTe,pHaJIOB., I 6 aTb eOBepllIeHHYIO q>O'pMY Ta6JI~ ual(5JllO.l1e-

,TpY)lHO 3apaHee B oT)leJ1e pa3pa OT a aHee fKafKHe H'MeHHO [JPHOOPbl OY)lyT 
HIIH, TaK J{aK HeB0i3M{)>KHO IIIpe.n:YCMOTpeTbH:JXO)llll~O Ha cy.n:He IBcer.n.a YTOIIHlITb 
IIcnOJIb3O:BaHbI 'IlpH HOOblTaHHH. [l03TOIMY;mHceH rpa¢ HanpHMep M02KHO peKOMOO

tlt')DeKTbI Ha6JIIO)le~HH 11 'Ha~MeHOIBaHH2JI~.n:eHHH ,nml ~pe.n:Hero CY~Ha THlJla «BeJ1o-
(OBaTb ICJ1e.n:yIOIII,HH 'BH)l Ta J1Jm.bI Ha (n HJ102KeHHe 1) 
IlopCKJlec» npH Jl.BYX qJIeHaX ~J10nap:H~0 !KOHqaIHHH 1IO~blTaHHH 3alIIHCli )lOJ12KHbJ 

113 pa60tIHX 'Ta6JIH~ Ha' IO)leHH I TaOJIHU. Ha6J1IO.n:eH'HH (npH.JI02KeHHe 4). 
OblTb nepeHeceHbI B qHoCTOBYIO CBOJl.H!~OH oopa~oTKe (B'Be.neHHIO IIIOnpa13OK, nepe
l.!I.e OH,H IMorrYT 1I10)lBepraTbcSI H HeKO aClJe'I'HblX BeJIHtIHH H T. n). 3TH qHCTOBble 

\ tieTY IB .n:,pYII'He BeJIHq~HbI, Q[J~e.n:e:::::05~a3HO loocTaBJIHTb, 1K0HueHTpHPYSI. H3MepHe
l B{).n:Hble TaoJIHUbI Ha JIIO)leHHH l{6 TaM lBa2KHOCTH HX 3HaqeHHH H no <::TeneHH HX 
\lble H paCqeTtIble ,Be.mHqHHbI no 0 'heK , 

IIOIl0J1b30Ba.HHH JIIPH )laJIblleH
6
" meH o6pa:0~~H~~tJe~a'~aMepOB lCJ1e)lyeT coxpaHSITb.!l.O 

It.IepHoBble pa.oOqHe Tal JIHUbI Ha JIIO • a JIyqme Bcaro Xpa'HHTb IB TeqeHHe 
110J1HOH oopa60TKH Bcex MaTepHaJIOB HOIlblTaHHH, 

lIeOKOJIbKIHXI JIeT. • BeCTH )lHeBIHH'K IHonblTalHHa, B KOTO-
tPYKOBO)lHTemO HOIIblTaHHH pe'KOIMeH){ye'I1CH eHHIO pa60TbI PeJKHMbI OlnblTOB, IBpe-

PbIH 3aIIHCblBaIOTeH Bce ReOOXO.llHMble K IBbI!nOJIH aaMepos 3a~eqaHH51 HeJIIClIIpa,jROCTM 
MSI HX JItpOlBe)leHHlI, :Bce OCHOBHble pe3YJ1bTaTbI eHCHOCTH' H QTBeTbI ~a HHX H T. ){. 
\I lIlyTH 1IX YCTpaIHeHHH, HeKoTopbIe nalMHTKHd H cpaay iKe BblHCHHIOT H HCIIpalBJIHIOT 
BcSI'KHe 'HeHCHOICTH IH.JIH OOHapY2KeHRble OIIIM' KH 
II a cY)lHe, B KpaHHeM CJIylJae nOBTopHIOT H3MepeHHH 

§ 20. YCJIOBHSI npoBe.ll.eHHSI ,.TenJIOTe.xHHqeCKHX 
HcnbITaHHH 

nJIlI <llpOBe)leHHH HOPMHPOBOlJHblX ::OOJIOTeXIHHqeCKHX IHOllbITaJIHH cy.n:
Ha 

Heoo-

'\O.n:HMO 'BbFIIOJIHeHHe CJIe.n:YIOll{HX y~:~:::'[!e,pBblX rneCTH ,MeCH~eB 1II00CJIe IlOCTPOHKH; 
IHol3b1e cyJl.a IHonblTbllBaIOT B ~O.n:OBblX xapaKTepHCTlJilK IIIPOBO)lHT He TIOS)lHee qeM 
HOIlblTaHHH C onpe.n.eJIeHHeiM OKe JI~ CY)lO'B lIIJ1aBaIOIqHX B yMe

'1epes llIecTb Mecsw:e:B IIOCJIe {)qHCTKH KOPIII~~~!:O IIIO ~blXO)le H~ )lOKa - .n:J1H cy)lOB, 
peHHblX H Ce13epHbIX illHpOTax, H IHeIlocpe.!l! Ha OJ12KeH 16b1Tb B xopOIIIeM TexHHqe
IlJIaBaIOUI.HX 'B I02KHblX llIIHpOTax. I\OPIIYC{)I~py:CTa!H IIIPH K{)TOPOM HOpMJIPOBOlJHble~ 
CKOM COCTOHHHH 1M He H1MeTb CMbHoro , 

llOIIbITaHHH IHe .n:OJ1*HbI npOBOJl.HTbCH;J B xopOllieM reXHHqeCKOM .cOCTOSIHHH, He lIIMeTb 
if'pe6HoH BIfHT )lOJl2KeH Haxo.n:H'!:~CH ) i OMOK H InOBepXHOCTH JIOIIacreH. 

IlOBpeiK.n.e~Hif (Ha~Hl6oB 'H ICHJIbHOH IKo~ig:H1~ePH!)lHqeCKHlMH Bo.n:OJIa3HbIMH OCMOTpa
COC'I'OHHHe lKoplIIyca H IBHHTa oope){eJ1lI 

MH HJIH no TpeOOBaHHIO TeTIJ1~:e~~~~O;~bCH n YJtOBJIeTBOPHTeJIbHOM COC'I'OHHHH. 

.uBH1~::~::H)l:~~~O'B~!Tb.!l.O:';erYJ1H~OBaH~. On~TbI npOBO)llIT,C$I TOJ1bKO npH YCTa-

HOB~~e:~:T;~~b~~I~~~;~~IleO~~~HFe:;~:Yy~i?a~~~~~~ ~;~~~:::P::~~:q~rKOO~H' 9~~~ 
TaIHOIBJ1eHHble HHCTpYKUHen 

IlJlyaTaUHH (InpHJI02KeHHe 110);/ if ICYTTHO .n:OJ1iKHO HMe'Tb IIIOJIlHYIO sarpyexy (nOJIHYIO 
.n:J11I npose.n.eHiHH HOIIblTaHII ,u. 

ocallI.rKY), a T.8IK2Ke oa
6
JIJlaCTHbl6yM :~pe~~:~o TeM TonJ]HIBOIM 'Ha IKOTOPOM OHO 06bIIlJHO 

iCY){HO )lOJ1:iKo'HO bITh 3a ' 

:lKOmryaTHIPYeTICH; eHHH MOplI He 60JIbllIe 3 6aJlJ10B H 
HCllbITaHHSI ){OJ12KHbI npoB)O){HTbCli TIpH ~~~e 4 6aJ1J1OB (HJIH CKOPOICTH lB€npa 

CHJle HCTHHHoro (aI600J1IO'IlHOrO BeTp-a He 

He OOJIbllIe 7,4 .MlceK.); r npOBOJI.JITblCH Ha HeorpamitJeHtHOH BO){e, 
HonblT2HHH MOpc.K!HX cy.n:olB ,nOJI2KHb 6 rOB 'Kor,na AHO H i6e.pera He 

T e ITIpH 3HatIHTeJIbHbIX rJIy6HHax 11 y.n:aJIeiHH.H OT e~e 6 00 npHIBe.neHbI IMHHH-
DJlHHIO'fY Ha 1C0npOTHBJIeHHe BO.n:bI ,U.!BH2KeHHIO iCYllI.H& Ta JI. M.~".IroBnoTTbH Ha CfKO-

6 npH KOTOPblX oTIC'Y'I'C11ByeT IBJI'HHHlHe "". v"," 

MaJIblHble TJIY HHbI Bo.n:6bI, a OCHOIBaHHH 61<JOOepHoMelHTaJIbHblX .naHHbIx 
p'OCTb cy.n:Ha /[66] Ta JI'HJJ,a IIocTpoeHa H • 
melleCTBeHHbIX H HHocTpaHHblx OllbITOIBbIX OacceHoHOB. 
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TaOJIHUa 29 
MHHHMaJlbHLle rJIYOHHbl IBO)l.I>I, He OKMbIBalOUJ,He BJIHSlHHSI Ha 

CKOPOCTb CY)l.Ha 

I 3,0 I 4,0 

OcallKa CYllH3" At 

CKOPOCTb KOlla, 
2,0 

I I 6,0 I 7,0 I I 9,0 1 10,0 
Y3JIW • 5,0 8,0 

rJlyoHHa BOllhl, At 

10 - - 25 30 40 50 115 - 25 00 40 
615 75 00 

20 60 615 V6 90 105 - 40 4i5 515 7'() 80 25 -40 50 95 1115 1125 
30 615 7J5 90 !IOO 115 1315 160 4151 60 76 90 100 35 100 I~ 155 1715 55 70 85 100 100 140. 160 1&5 910 

§ 21. nO.ll.fOTOBKa H npoBe.n.eHH«:, TenJIOTeXHHqeCKHx HcnbITaHHH

.neHIC" al1cnbITaHH5I ,n:OJL)KHbI Haq'HJHaThC5I He IpaHbIIIe JlIeM 'lIepea 4-6 tt 
ir ,IIOCJle Toro lKalK rJlaBlHbIH .zr.BHra nOICJle HaqaJla 
YICTaHoBHlBIIIHHIC5I pe)KHM [JOJlHOTO XOlll.a. TeJlb [JOJIHOCTbIO nponpeeTC5I H HacTY[JHT 

I!3Haqa"re [JPOBO.zr.HTC5I npooHbli-i'TpeHHp " 
paooTbI CHJIOBOH YCTaHOBIKH COBMecT OlBOqHhlH onhIT J(Jl5I oneHKH npaIB'HJIbHOICTH 

PYKOBO)UlTeJIb TemIonapTHH 'YCTaHaBJIH~oae~o o~Taplli~M HJIH lBaXTeHHhIIM MexaHHKOM 
flpOIBep5leT peryJIHpOB'KY .zr.IBHraTeJl51 [Jo'l(aaa hIqHblH 3KCnJlyaTanHoHHbIH pe)KHM H 
nhITaHHH, SHOCHT TIPeHHPOBoqHO-KO~TPOJI HH5I Beex mpHl6opoB, opTalH'HaanHIO HC
npH 3TOM OiOHap~)KaTC5I oOJlblume Hecoo::r

e 
aanHCH B Ta,6J1HnbI IHat6J1IOJ(eHHR. ECJlH 

MeH.zr.OBaHHhIMH napaMeTpa,MH pa60ThI I\Jl('Ta:~'fIBH5I ITIOJIyqeHHhIX peaYJIbT3TOB IC peKO
llBJIeHa IH ~C1ipaHeHa. j'- IBKM, TO HX InpH'lJ:HHa ill:OJl)KiHa Obl'Tb BhI-

TOJlM<Q nocJle TOII'O RaR lKa)Klll:blH 
.(:11BH5I Ha :speM5I mpOBeIlI.eHH5I OIIIbl110B 'IJ:~eH TenJIOInapTHH oaBOHT aBOH 3a.zr.aqH H ,l(eR-

H OneHJ{H pal60ThI CHJlOBOH YCTaHOB'K~ ~~~npe~BapHTeJI~HOrO KOHTPOJl5l, inposepIrn 

"'IHlHaIOT lPe)K'HMiHble H 3'KlanJIYaTanHOHH~Ie O[JhIT!IB~::r~:;H I Y'.zr.eT oT'PeryJI~pOBaH, Ha
'Me. Bp.eM5I IH PIDKPFM 'Ka'1Ki)l;0ro OInhITa CO 0 Y"DBep)K,l(eHHOH Inporpa,M
TaHOM CYJI:Ha. rJlaiCYIOTC5I <X> CTapIIIHM 'MeXa,HHlKOM H KalnH-

Pe)KHlMlHhle Oll1bIThI OIIpe)J.eJlHIOTC)I OT HOM " 
Jr,eJI5IIOT IMOrnHOCTb fflO inpOneHTaM H3 ICOOTHOIIIeH:,a~:~~~M:;~HOiCTH. BHa'lIaJIe orrpe-

lOO%-N,} 75 N, 75 _NHOM N = % HOM % ..t x 100% u. A.. C.; 

lQO%-lOOO u. A.. C. } 75.1000 
75%-Nx Nx = 100 750 u. A.. C.; 

100% -1000 u. A.. c.} 50.1000 
50% -Nx Nx= 100 =500 u. A.. c. 

3)J.3 etCb N 1l0M- HOMIHHaJIhHa5l, a N x - olnpeJ(eJI5IeMa51 MO 
aTeM onpeIlI.eJI5IIOT II1PH lKaJKOH 'lI ru;,HOCTH. 

MOIIl,HOCTb, 1110 $opMYJIe' aCTOTe IBpa rnOOH5I J6Y,l(eT BbmO~HHT~SI eTa 

VN:-nx=n ~, 
HOM 

'f'.zr;e nx - qaCTOTa fBpall\eHHH mpH IMOTTTHO N 
tOnoc06oM' ..., CTH x, OIIltpe.zr.eJIeHHa51 iBblIIIenp.HBe.zr.eHHbIM 

NHOM - HOMHHaJI~HaSi MOrnHOCTb npH n o61MuH 
TaK KaK onpe,l(e ,. 

:148 JIeHRe qaCTOTbI BparneHH5I no npHBe,l(eHHOH $opMYJIe aaHHMaeT 

IMOt<) BpeMeHH, mpom.e 'BuunOJlbOOlBaTbC5I 'IIponeHTHbliMH iOOOTHQmeRH5LMH MOrnHOCTH 
I Q8ICTOThl IBparneiHH5I OT IHOIMHaaJIbHhIX HX I3HallleH'IfH. 

nOCJIe TOrQ 'KaK YCTaHOBIf'I1C5I HY>KiHhIH pe)KHM IC ICOOTBeTiCTBYIOrneH QaCT01{'Il)H 
ipaw.eHHSI rJIaBHOrO ,n:BH~aTeJI5I, IHaltIHHaIOT onbIT. 3a Ka)KJ{blH OOhIT paBHOMepHo no 
IpeMeHH ICHHlMalOT He MeHee Tpex KOMnJIeK'I10B H,H,n:HlKaTopHblX UtHarpaMM, o,n:Hospe
.ell!HQ C BTHlM mpO'HaIBOJJ.51T salMap Ipacxo,n:a TOIIIJlHBa (TalK)Ke iHe MeHee Tpex 3aMe
laB), aaMep5lIOT qaCTOTy fBparneHH5I ,ZJJBHraTeJI5I. KpoMe TOro, no ~YMMHpylQrneMY 
IlleTtl'HKy 'lJ:aC1'OThI J3tparneHH5I aaMep5lIOT Icpe)J.HIOIO lIla,CTOTY IBparneHH5I sa ,BeCb OObIT. 

F 
KaK MorYT H3MeH5ITblC5I BlHeUIHHe Y,CJlOBHSI H QalCTOTa mpaw.eHH5I (lI.BHraTeml. 

-aTOM ICJlyqae He06xo,n:HMO !6Y,l(eT Onpelll.eJIHTh cpe)J.HIOIO MOIIIJHOICTb irJlaBHOrO ,l(BH
'eJI5I aa OInbIT OT ICpe,n:HeH lIlaCTOTbI iBparneHHH mOl IKY'ORqeCKOll aaBHCHMOCT'H 

. . Ncp=ND( :: r 
rAe N cp - CPe)J.H5I5I HH,!I.HlKaTOpHa51 MOru;IlOCTb ,lLBHiraTeJlH 3a OIllhIT; 
N D H nD- MOmHOCTb JIJBHraTeJl51 U 'lJ:aCTOTa fBparneHH5I UpH HHJ(HUHpOlBaHHH; 

ncp - ape,n:mi51 qaCTOTa IBIparneH'H5I JI:'BHraTemt '3a OInblT. 
Ha6JIIO,n:aTeJI'H COO'I1BeTCTBeHHO YCTaHOBJleHHoMY speMeHH H <IaC1'OTe B ICBOHX 

TalOJlHnaX Hai6JIIQ,lIeHH5I llPOH3'BQJI5IT aanH'CH llOKa3aHHH KOHTPOJIbHO-HaMepHTeJlbHhIX 
npHoopOB palODThI CHJlOBOH YCTaHOBIJ{;H. Ta6J1Hny Ha6JIIO,n:eHHH Ha 1M00CTHKe (CM. npH
JIO)KeHHe (2) 3a1nOJIH5IIOT iBaXTeHHhIe UITypIMaHhI. 

iI10llhIT<l1HH5I BlonOiMiOraTeJlhHhIX I,lJ,BHraTeJleii, IKOTJIOB H IJI.PyrHx MeXaH'H3MOfB MO)KHO 
npOH3IBO,lI.HTb Ha xo,n:Y RJIH Ha CT05lHKe cY,lLHa. OpraHHaanH5I 9THX HOnbITaHHH: Ta
KaS! )Ke, MeTO)J.HKa )Ke 'HaMepeHIilI 'B Ka)K,n:OM 1K0RKpeTHOM ICJlYlqae OB051. 

,ZlJI5I 1ll0JIY<IeHH5I Harpya()lllHhIX xapalKTepHCTHR pal60ThI JI:H3eJlb-lreHepaTopOB (eM. 
pioc. 3) HX HOllhIThIBaIOT Ha Ipe)KHMax: XOJlolC1'oro' XD,n:a, InpH HarpyalKe 0 %; 25, 50, 
75 H 1001% HOMHHaJlhHOH 'MOIIIJHOCTH reHepaTopa, KOTOpa51 H3iMepHeTCH B KIfflOBaTTax 
{mpHl60paMFI Ha rnHTe 3J1eKTpOCTaHnHH) Ha lIl~pexoJJ. IC O)IlHO:rO pe)K'HMa ilIa ,.n:PY~oi'l 
JI.OICTaTOIllHO 10 MUH. 

KpOiMe Ha,rpyaOqHhIX xapalKTepHcTHK pa60ThI )J.HaeJlb~reHepa'I1OpOB, IBO IBpeM5I He
nblTaHHH: onpe)J.eJI5IIOT CPWI.HHH lIlalCoBoi\ Ipa,cxo,n: TOInJlHBa HMiH 'Ha xOl,n:y 13 11pysy H 
B 6aJIJfaCTe, Ha CT05lHKe llQ,l( rpY130BhIMH onepanH5IMH 11 ioea HHX. il,poBepKa 3KOIHO
MH'lHOCTH pa60ThI ,n:HaeJIb-reHeparopoB oCYlIl.eC'l1BJI5Ie'I1C5I olllpe)J.eJIeHHeM y,l(eJIbHOro 
a<J!<l>eKTH[liHOOO paiCXo,n:a TOinJIHBa (B cia. A. c. HJlH B c/KBT.tt). 

Ha xapaKrep H OIO'hetM HICfflbITaHHH BcnOMOraTeJIbHOII'O IKOTJla BHatIlHTeJlbHOe 
BJIH5IHHe OKa13bIIBaeT ero THIn. KaOK,l(hri'r KOTeJI ill:OJl.lKeH lIMeTb ICTeH,n:OIBble (HarpyaOll
HhIe) HCIllhITaHl'I51, rpa$HqeaKHe xapaKTepHCTHKH. K. OO)KaJleHHIO, Ha iMHOCHX Clospe
MelliHbIX cYJJ.ax HeT TaKRX xapalKTepRCTHIK. 

nalp<mpOII3BOJI.'HT.eJlbHOCTb H pacxo.zr. TOnJlHBa OIDpeJ(eJlSlmCSI TIoTpe6HhIM KOJIH
<I.eC'I1BOM napa IHa MaKCHMaJlhHOH, HOMHHaJlbHOH H q<l1CTlflIHhIX Ha['pY3'KaX KOTJIa. Ho-

,MlIHaJlbHa51 naponpOR3BO,lJ,HTeJlbHOCTb yxaabIIBae'flC5I B lllacno,pTe ~TJIa. 3!KOHOMHll
HOCTh KOTJIa Dnpe,l(eJl5leT ero K. n. JI., KOTDPblH saBHCHT DT 'I'lHna KOTJIa, nOBepx
HoeTH HarpeBa no raaOBOH H BO.II.SIHOH cTopoHaM, HHTeHCHBHOCTH TenJIOOOMeHa, CO
J}epIIIeHcTBa nponecca rOpeHH5I, KalleCTBa HaOJl5lnHH U T. ,l(. 

UonhITaHH5I 'BonOMOraTeJlbHOrO 'KOTJla npO'Bo)J.51T 'Ha yCTaHOJmBIIIH~C5I pe)KHMaX 
ero paooTbI, 1K0ropble onpe,l(eJl5lIOT no TpeM mOlCJIe)J.OBaTeJIbHO IB351TblM saMepaM oc
HOBHhIX :semI"lHH, Xa,PaJKTe!lJHaYIOrnHX paooTY KDTJIa: lIlaCOIBoro p<l1Cxo,n:a TOnJlHBa B, 
na,panpOHaJ310.II.HTeJlbHOCTH XOTJIa Dh., ,l(aBJleHH5I napa B KOTJle P K, TeMllleparyphI lIla
pa tn, 'TetMneparypbI YXD,.n:51III.HX IraaOB tyx r J cO,n:ep)KaHH5I CO2 B .zr.blMOBhIX raaax H 
Ha,TI-Opa IBoaJI.yxa [Jep~,l( KOTJIOM H K, IllpUqeM KOJleOaHH5I eaMep5leMhIX fBeJlHIIl'HlH He 
,lI.OJL)KHbI InpeBbIIIIIaTh ,l(OIIIYCTHMhIX aHaqeHHH. 

I,ZlJl51 IKOTJIOB, Ipa60TaIOrnHX Ha MaaYTe, 3TH KOJIe6aHH5I He ,n:OJIjJ{HhI ObITb OOJIee 
(%): no pacxo,n:y TOnJlHBa ±Q; no naponpOHaBO)J.HTeJlhHOCTH ±3; no ,l(aBJIeHHIO na
pa B KOTJle ±Q; no TeMnepaType neperpeToro napa ±i2; no TeMnepaType YXO,l1S1-
lII.HX raaOB ±4; no CO,l(ep)KaHHIO CO2 ±3; no Hanopy B03,lI.yxa nepe,n: KOtJIOM 
± 3; no TeMl1e)laType nHTaTeJlbHOR BQ,l(bI ±3. 

iYPOSe'Hb IBO.II.hI IB KOTJIe B HalllaJIe 11 IB IKOHne KlIDKJJ.orO IQIIIblTiHOII'Q peJKRMa nOJI
iKeH HaXOIll.UTI>C51 Y IcpeJ(HeH OTMeT'KH BOJI.OyrKa3aTeJIbHOII'0 npHoopa. 

npH oocraBJleHH'H nepeqH5I H3Mep5leMhIX [leJIH'lIHH HiCXOJJ.SlT Ha [JporpaMIMI>I HOOhI· 
:, T3IHH5I, Tex llOKa3aTeJIeH H xapaKTepRCTHK, 'KOTOphIe HeoOXOJlJHMO Dnpe)l.eJIHTb. TaIQKe 
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qJIeHbI -renoll>QHapT¥1H Ha OyUlHe Ha XO)J.Y H Ha CTOHHlKe He HlMelOT npaBa BMem 
BaTbCH B pa60TY MaIUHluroH KOMaH)J.hI If caMOCTOH'feJIbHO, oe3 pa3pemOOIfH CTapIIIel 
HJIH <BatXTeHHoro MexaHHlKa BbIlIlOJIlHHTb KaKHe-JIHOO paOOThI no ynpalBJIeIiIfIO rJIa 
HhlM If BlonOMOraTeJIbHhlMH Ill:BIfraTeJIHMH H MeXaHH61tUlMIf, npOH3BO)J.HTb 'KaKYIO-JI~ 
paaoo~y. " 

JBo BpeMSI HCIIhlTaHHH )J.OJI>KHhI cTporo C06JIIOI.lJ.aTbCH Tpe60BaHHH «npaBlfJI TJ 
HIfKIf oo3onaoHocTH Ha cYl1lax MoplCKoro <pJIOTa» npH 3IQOllJIyaTaUIfIf fCIfJIOBhlX yctl 
HOtBaK Blce npIf60Pbl If H3'MeJ)IfTeJIbHhle YCTpOHC'I1Ba 11l0JI>K.Hbl 6bITb )'ICTaHOBJIelHbl 'fI'~ 
tITo6h1 lfICKJIIOq<HTb B03MOOKIHOCTb O>KOrOB If JJ.pytrHx HeCllaCTHhlx cny'llaeB 011K,PblTII 
;U.lBH>KYIUIf~H qaCTlf MeXaH'H3MIOB )J.OJI>KHhI 6blTb orpa>K)J.eHhI Ooo6eHHO Ha)J.o cal 
JJ10IJlaTb OCTOPOOK'HOICTh npH IllPO.ll)'lBa<:e mI)J.'HKaTOpHblX KpaHOB nepe)t HoohlTaHHffi\! 
PYKOBO,lULTMb TenJIOIlapTIfIf ,llOJI>KeH npOJf.HCTJYYIIITHpOtBaTb no npaJBHJlaM TeXHIUj 
~:aCHOCTH Tex qJIeHOB -rellJIonap'flHH, KOTopble lBInepBhle YllalcT'BY'IOT B HlCnhlTj 

FAasa VII 

H3MEPEHHn UPH HCUblTAHHnX H KOHTPOJlbHO
H3MEPHTEJ1bHblE nPH60Pbl 

§ 23. nJlaHHMeTp Hero npHMeHeHHe JJ,JlB. o6pa6oTKH HHJJ,HKaropHbIX 
JJ,HarpaMM 

I1.U/lUHOP08YIO MOUI/lOCTo ,l{BHraTeJIH onpe,l{eJIflIOT no 4>0pMYJIe 

Nl = KP,n u . .fl. C, 

r,l{e K - nOCTOflHHafl nHJIHH,l{pa; 
P, - Cpe,l{Hee HH,lJ.HKaTOpHoe ,lJ.aBJIeHHe B nlIJIHH,lJ.pe, KcC/CJl;t2, 

n - qaCTOTa BpameHHH KOJIeHqaTOro BaJIa, 06/MUH. 
CpeOflee UHOUKaTopfloe Oa8.AeflUe onpe,l{eJIHlOT no <popMYJIe 

Pl = fa KZC/CM2
, 

r,l{e j.. - fIJIOma,l{b HH,lJ.HKaTOpHoH ,lJ.Ha,.rpaMMbI, MM2; 
m- MaCIlITa6 HH,lJ.HKa'ropHoH npYJKHHbI, MM/Kec· CM-2; 
1 - AJIHHa HH,l{HKaTOpHoH ,lJ.HarpaMMbI, MM. 

TOllHOCTb onpe,l{eJIeHHfI II.HJIHH,lJ.POBOH MOIIJ;HOCTH H cpe.zmero HH
,lJ.HKaTOpHoro ,l{aBJIeHHH, a CJIe)J,OBaTeJIbHO, H np3BHJIhHOCTh peryJIH
POBKH ~BHraTeJIH BO MHorOM 3aBHCHT OT TOllHOCTH ~3MepeHHH nJIO
ru:a..lI.H ~HarpaMMbI. B CBOIO ollepeAb TOqH~CTb H3MepeHH.sI nJIoru:aAH 
II.HarpaMMbI 3aBHCHT OT npaBHJIbHOCTH IIpOBepKH H perYJIHpOBaHHfI 
nJIaHHMeTpa H MeTO,l{~KH nJIaHHMeTpHpOBaHHH. 

HJIOma,lJ.b HH~HKaTopHbIX )J,HarpaMM H3MepHIOT nJIaHHMeTpOM, a 
npH ero OTCYTCTBHH - rpaqm:lIeCKH MeTO)J,OM TpaneII.HH 

nn3HHMeTp - npHOOp, npHMeHHeMbIH )J,JIfI onpe,l{eJIeHHH TIJIOma,l{eH 
<pHryp JII060H <pOPMbI H MaCIIITaoa Ha cY,lJ.ax npHMeHHIOT OTelleCT
BeHHbIe nOJIHpHble nJI a HIH MeTp bI MapKH nn-2K H 3apy6elKHble. OTe
lIeCTBeHHble (pHC. 86) H 3apyoe2KHf>re (pHC. 87) nJIaHHMeTpbI no npHH
l1.Hny YCTpoHcTBa H )l.eHCTBHH O)J,HHaKOBbI, XOTH H HMeIOT HeKoTopble 
KOHCTPYKTHBHbIe pa3JIHlIHfI. HalI1pHMep, nOJIbCKHH nJIaHHMeTp HMeeT 
npHCnOCOOJIeHHe ,l{JIfI c6poca nOKa3aHMH H YCTaHoBKH Ha HYJIb ClIeT
HQro oapa6aHa, OTClIeT C 6apa6aHa H HOHHyca npoH3Bo)J,HTCH lIepe3 
YBeJIHtIHTeJIbHYlO JIHH3Y, 06Bo,l{Hoe CTe'KJIO BbIllOJIH6HO T3KJKe B BH,lJ.e 
JIHH3h1; HMeeTCH npHcnoco6JIeHHe .lI.JIH nepe,lJ.BHJKeHHR CqeTHOH KapeT
KH Ha OOBO)J,HOM pbIlIare. 
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YCTpOUCT80 nJlaHUMeTpa. nJIaHHMeTp (CM. pHC. 86) COCTOHT H3 

)l.BYX pbllJarOB - nOJIIOCHOrO 22 H OOBO,1J.HOrO 1. Ha JIeBOH cTopoHe 06-
BO,1J.HOrO pbIllara HaXO,1J.HTCH ,1J.Be KapeTKH 2 H 5 co ClJeTHbIMH MexaHH3-, 

7 8 q ll7 If 12 73 

PRe 86. nOJISI<pHhlH [lJIaHllMeTp MaplKH nn-2K 

Puc 87. BHellIHuH Bll)1. nJIaHliMeTpoB Ii nOBepO'1HbIX JIliHeeK' 
Q-HeMeI\KOrO (r.zI.P). 6-nOJlbCKOrO MapKH P L 1 

'MaMH - OCHOBHbIM (Ha KapeTKe 2) H ,1J.OnOJIHHTeJIbHbIM (Ha KapeT
Ke 5). n.rraHHMeTpbI 3apy6e)KHbIX q,HPM HMelOT TOJIbKO O,1J.HY KapeTKY 
.c O,1J.HHM ClleTHbIM MexaHH3MOM. 

OCHOBHOH H ,1J.OnOJIHHTeJIbHbIH ClleTHbie MexaHH3MbI COCTOHT H3 
ropIH30HTaJIbHOH OCH 10, Ha KOTOPOH YKpenJIeH OOBO,1J.HOH POJlHK 9 
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~O C1.leTHbIM oapaoaHoM 8. OJlHH OOOPOT oapaoaHa COOTBeTcTByer 
i1!0BOPOTY ropH30HTaJlbHOrO C1.leTHOro ,1J.HCKa 11 Ha O,1J.HO ,1J.eJIeHHe. 

~lleTHbIH 6apa6aH 8 pa3,1J.eJIeH Ha 100 llacTeH H cHa6)KeH HOHHYCOM 7 
(BepHbepoM). Y1KpenJIeHHbIM Ha KapeTKe H n03BOJIHIOIIl.HM ,1J.eJIaTb 
OrClJeTbI C TOlJHOCTbIO ,1J.0 0,001 ooopora. 

TaKHM o6pa30M, OTelleT, Bblp~)KeHHbIH B TbICHllHbIX ,1J.OJlHX 060-

pora ClleTHoro oapaoaHa 8, COCTOHT U3 lleTblpex UHq,p, H3 KQTOPbIX 
nepBaH OTC1.lHTbIBaeTCH no CTpeJlKe 12 C ropH30HTaJlbHOrO ClJeTHOrO 
)J.HCKa //, BTopaH H TperbH - no oapa6aHY 8, 1.leTBepTaH - no HO

HHYCY 7, OTC1:JeT no HOHHYCY 6epeTcH npH COBna,!l.eHlHH lleprbI ,!l.eJIeHH5l' 
HOHHyca C 1.lepTOH JleJIeHHH oapa6aHa. 

ll(apeTKH 2 H 5 MO)KHO nepe,1J.BHraTb B.II.OJIb 06BO,lI,HOrO pbIllara. 
nOJIO)KeHHe KapeToK .q,HKcHpyeTcH BHHTaMH 4 H 15. Ha KapeTKe 2 
H~eeTcH BTOPOH HOHHYC 3 ,1J.nH YCTaHoBKH ClleTHoro MexaHH3Ma Ha 
HeOoxO,!l.HMbIH MaCll1Tao. BropaH KapeTlKa 5 nplH paOOTe C nJIaHHMeT-

~
M JlOJI)KHa BnJIOTHYIO npH,lI.BHraT5cH K OCHOBHOH. 
Ha BropOM KOHue OO:aO,lI.HOrO pbIllara YKpenJIeHbI OOBO)J.Hoe creK~ 
J8 C T01.lKOH rIIOCpe,lI,HHe ~JIH OOBO,lI,a HH,1J.HKaTOpHoH ,lI,HarpaMMbI 11 

apHHpHbIH nOBO,1J.OK 16 ,1J.JIH Y,1J.OQCTBa nepe,!l.BH)KeHHH ODBO,1J.HorO PbI

. fa npH oOBO,1J.e nJIaHHMerpa no KOHTYPY HH,1J.HKaTOpHoH ,!l.HarpaMMbI 
t Ha BepXHeH nOBepXHO~TH Oo:aO,lI,HOrO pbI1.lara· HaHeceHa ll1Kana 

,1J.JIH YCTaHOBKH Kape11KH no MaCll1Taoy, YKa3aHHOMY B CBH,lI,eTeJIbCTBe 
nJIaHHMeTpa. OObIllHO ,1J.JIH nJIaHHMeTpHpOBaHHH MHJI.HKaTopHbIX JI.Ha

rpa~IM npMMeHHeTCH MaCll1TaO 1: 10000, n03BOJIHIOIIl.HH onpeJI.eJIHTb 
nJIOIIl.a,lI,b. HenOCpe,lI.CTBeHHo B CM2 HJIM MM2. B 3TOM CJIYllae OTClleT 

no CqeTHoMY JI.MCKY JI.aeT llMCJIO cOTeH, no oapa6aHY - llMCJIO ,1J.eCHT
KOB H eJI.MHHU, no HOHHYCY - llHCJlO ,lI,eCHTbIX JI.OJIeH B CM2. 

nOJIIOCHbIH pbI1.lar 22 C O,!l.HOH CTOPOHbI COeJI.IIHeH C onopHbIM rpy

'30M 23, CT05lIIl.HM Ha CTOJIe. CHH3Y rpY3 MMeeT oCTpne, KOTopoe HB

JIHeTCH ueHTpoM 1rpaIIl.eHHH pbIllara. C ,UpyroH CTOPOHbI nOJIIOCHbIH PbI
t:Iar HMeeT CTep)KeHb C ll1apOBH,1J.HbIM KOHUOM, KOTOPbIH BCTaBJIHeTCH B 
yrJIyoneHIHe B KaperKe, npH)KHMaH Ct:IeTHbIH 6apa6aH K 6YMare, H 

,1J.aeT B03MO)KHOCTb ClleTHOMY MexaHH3MY nepe,!l.BHraTbcH no onpeJI.e-
neHHoMY 3a'KOHY. "-- , 

K nJIaHHMeTpy npHJIaralOTCH 3arraCHble JI.eraJIll H HHcTpYMeHT' 
KOHTPOJIbHbIH ,UHCIK 25, nOBepOt:IHaH JIHHeHKa 24, 3anaCHoe 06BO,lI,HOe 

CTeKJIO, JIyna, 3arraCHaH OCb ITIOJIIOCa H OTBepTKa, 

~ DPM nepeMerneHHH TOqKH OOBOJI.HOrO CTeKJIa HnH ll1Tll<pTa nnaHH

MeTpa rro KOHTYPY illH,1J.HKaTOpHoH ,1J.HarpaMMbI OOBO,1J.HOH POJIHK Ka
THTCH COBepll1eHHO CBo60,1J.RO. l(or,1J.a nnOCKDCTb OOBO}I,HOrO POJIHKa. 

COBna,1J.aeT C tHanpaBJIeHHeM ,UBH)KeHHH, OR KaTHTC5I no JI.HarpaMMe oe3 
npOCKaJIb3bIBaHHH. npH OTK~OHeHHH nJIOCKOCTH pOJIHKa OT HanpaB
neHHH )lBH)KeHHH npOCKaJIb3bIBaHHe YBeJIHlllHBaeTCH nponopUHOHaJIbHO 

yrny OTKnOHeHHH. Kor,1J.a yron paBeR 90°, pOJIHK (nepeCTaeT BpaIIl.aTb
CH H TOJIbKO CKOJIb3JIT no ,UHarpaMMe. 

ECJIlf npH HenOJI.BH)KHOM IIOJIIOCe 06BeCTlf OOBOJI.HbIM CTeKJIOM 
3aMKHyTylO nJIOmaJI.b, TO pa3BepHYTaH ,1J.nHHa )I.ym, npoHJI.eHHa"f[ 

CqeTHQJM oapaoaHOM, oY,lI,eT nporropUMOHaJIbHa OOBeJI.eHHOH nnOIIl.a,n:M 

KOHTypa. nptMlleM ,n:JUIHa JI.yrH oy.rr.eT M3MeHHTbCH B 3aBHCHMOCTH or 
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paCCTOHHHH OT KapeTKH AO OOBO)I.HOrO CTeKJIa. TIPH MaCllITaOe 1: 10000 
nOBopoT ClJeTHOrO oapaoaHa Ha O)I.HO )1;eJIeHlfe cooTBeTcTByeT nJlo
ma)I.H 100 MM2 (1 CM2). 

llo8eplw U pezyAupo81w nAaHuMerpa. TIpe:tK.ZI.e lJeM nQ.;lb30BaTbCH 

TIJlaHHMeTpoM, HeOOXO.ZI.HMO TIIJ.aTeJIbHO npoTepeTb Bce ero )I.eTaJIH, 

OlJHCTHTb OOBO)I.Hble POJIHKH OT CMa3KH, nOBepHTb (npo.sepHTb) IH OT

perYJIHpOBaTb ClJeTHble MexaHH3MbI, nOCJIe qero KapeTKH Ha.n.e:tKHO 

3aKpenHTb Ha OOBO.ZI.HOM pbIlJare. TIJIaHHMeTp nOBepHIOT ml napaJI

JIeJIbHOCTb OCH ClJeTHOrO MexaHH3Ma OOBO.n.HOMY phllJary H Ha yCTa

HOBKY ClJeTHOrO MeXaHl:I3Ma Ha HeOOXO)1;HMbIH MacllITao. 

OTperYJIlfpOBaHHbIH nJIaH[:IMeTp )1;OJI:tKeH Y.ZI.OBJIeTBOPHTb cJIe.ZI.YIO-
UI.HM OCHOBHbIM TpeooBaHHHM. 

BaJI ClJeTHOro ,MexaHH3Ma 10 (CM. pHC. 86) )1;OJI:tKeH Bpam;8TbCH 

Ha OCTpHHX KepHollITH<pTOB 13 cOBepllIeHHo CBOOO.ZI.HO, oes 3a30pa. 

TIPH CBOOO)l.HOM Bparn.eHHH OOBO.ZI.HOrO pOJIHKa 9 3a30p Me.IK.ZI.Y ClJeT

HbIM oapaoaHoM 8 H HOHHYCOM 7 .ZI.OJI:tKeH ObITb He oOJIee 0,1 MM. 
3a30p npOBep5lIOT rn.ynoM HJIH nanHpocHoH 0YMaroH. HeOOXO)l.H

MaH perYJIHpOBKa npOIH3Bo.ZI.HTCH KepHoIDTHqrraMH 13, KOHII.bI KOTOPbIX 

HMelOT yrJIYOJIeHHH, HBJIHIOrn.HeCH nO)1;illHnHHIK8Mll )1;JIH OCH 10 oapa

oaHa 8. KepHoillTH<pTbI nepeMern.aIOT BpameHHeM YCTaHOBOlJHbIX BHH

TOB 14. 3a30p HeOOXO)1;HMO perYJIHpOBaTb npH oTnyrn.eHHblx BHHTax 6 
OlJeHb OCTOPO:tKHO, TaK KaK npH CHJIbHOH aarH.lKKe O.ZI.HOrO H3 BIHHTOS 

14 OCb BaJIa 10 MO:tKeT npHHTH B HerO)1;HOCTb. 

Topen oOBoAHoro pOJIHKa 9 )1;OJI:tKeH ObITb nepneH)1;HKYJIHpeH OCH 

10, KOTopaH, B CBOIO .0lJepe)1;b, )1;OJI.lKHa ObITb napaJIJIeJIbHa OCH OOBO)(

Horo ~bIlJara, TOlJHee, JIHHHH, COe.ZI.HHHIOIll.eH OOBO.ZI.HYIO TOlJKY C npo
eKII.HeH OCH OTBepCTHH ,llJI51 npOBepKH 3Toro YCJIOBHH nOJIbsyI6TCH 

KOHTPOJIbHbIM )1;IHCKOM 25 H nOBepOlJHOH JIHHeHKOH 24, IKoTopaH .f Ha 

O)1;HOM KOHII.e JIHu;eBOH CTOPOHbI HMeeT CKOC C PHCKOH (HH)I.eKcoM) a, 
a Ha .ZI.PyroM KOHu;e C HH:tKHeH CTOPOHbI - OCTpHe 8, HBJlHldmeeCH 

OCbIO Bparn.eHHH, KOTopoe cBepxy npH:tKJiMaeTCH BHHTOM 6. 
TIoBepKY npOH3BO.ZI.HT CJIe.ZI.YIOrn.HM 00pa30M. BMecTo OOBO.ZI.HOr-O 

CTeKJIa B onpaBY 17 IlOMeIIJ.aIOT KOHTPOJIbHbIH .ZI.HCK, OCTpHe IKOToporo 

BCTaBJIHIOT B yrJIYOJIeHHe Ha nOBepOlJHOH JIHHeHKe. TIJIaHHMeTp yCTa

HaBJIHBaIOT TaK, KaK YKa3aHO Ha pIHC. 88, a. OCTpHe JIHHeHKH )1;OJI:tK

HO ObITb .ZI.O OTKa3a BKOJIOTO B CTOJI, Ha KOTOPOM npOH3BO.ZI.HTCH no

:sepKa. OOBO)1;HbIH pbIlJar H InOBepOlJHaH JIHHeHIKa .ZI.OJIII\HbI pacnoJIa

raTbCH napaJIJIeJIbHO. TIOJIIOCHbIH pbIlJar pacnOJIO:tKeH CJIeBa OT ClJeT

Hora MexaHH3Ma. YroJI Me.IK)1;Y pbIlJaraMH COCTaBJIHeT npHOJIH3HTeJIb

HO 100°. TIPH paOOTe 3TOT yrOJI tie AOJI:tKeH ObITb MeHee 30°. TaKoe 

nOJIO:tKeHHe nJIaHHMeTpa Ha3bIBaeTCH «nOJIIOC .TreBo». 

OTMe~HB nOJIO:tKeHHe PHCKH a nOBepOlJHOH JIHHeHKM: Ha oYMare 
lJepTOlJKOH H 3anHcaB nOKa3aHHH ClJeTHOrO MexaHH3Ma, npOHSBO)1;HT 

.ZI.Ba OOBO.ZI.a OOBO.ZI.HbIM pbIlJarOM BOKpyr OCTPHH nOBepOlJHOH JIHHeHKH 

npH nOMOIIJ.H OOBoAHoro nOBO)1;Ka. ITocJIe Ka:tK)I.OrO oOBoAa B MOMeHT 

COBlna)1;eHHH PHCKH nOBepOlJHOH JIIHHeHKH C nepBOHalJaJIbHbIM ee no
JIO:tKeHHeM, OTMelJeHHbIM lJepTOH Ha 0YMare, sanHCbIBaIOT nOKasaHHe 

C'IeTHoro MexaHH3Ma. 

He H3MeHHH nOJIO:tKeHHH nOJIIOCa H npH)1;ep:tKHBaH ero P)'lKOH, Bbl-

1&2 

u,faIOT CTep:tKeHb nOJIIOCHOrO pbllJara H3 oTBepcTHH 21 (pHC. 86) Ka~ 
~TKH 2 H OTBO.ZI.HT ero B CTOpOHy. He HapYillaH OOH Bparn.eHI1H nOBe

)'UlOH JIHHeHKH, pa3BOpalJHBalOT OOBO.ZI.HbIH pbIlJar co ClJeTHbIM Me

l,HH3M0\1 B HanpaBJIeHHH, YKasaHHOM CTpeJIKaMH (pHC. 88, a), TaK,. 
rot5bI nOJIIOC 23 (pHC. 86) OKa3aJICH cnpaBa OT ClJeTHOrO MexaHH3Ma. 

Tep:tKeHb nOJIIOCHorO 'pbIlJaTa 

tTaBJIHIOT B oTBepcTHe 21 Ka-. 
eTKH. OOBO.ZI.HOH pbIlJar H no- a) 
epOlJHyIO ~JU:IHeHKY YCTaHaBJIH
alOT napaJIJIeJIbHO. TaKoe nO-

OlKeHHe nJIaHHMeTpa (pHC. 
8, 6) Ha3bIBaeTCH «nOJIIOC 

paBo». B 3TOM nOJIOlKeHHH 

rOJI MelK)I.Y pbIlJaraMH B HCXO)I.

OM nOJIOJKeHHH TaKlKe OY)I.eT 

PHOJIH3HTeJIbHO paBeH 100°, .a 
.pH oOBo)I.e - He MeHee 30° . 

.llaJIee npOH3BO.ZI.HT .ZI.Ba 00-

iO)l,a, KaK H npH «nOJIIOCe JIe-

10», C OTClJeTaMH H 3anHCHMH 
[OKa3aHHH ClJeTHbIX MeX8HH3-

~OB B HalJaJIe H B KOHue KalK

loro OOBO,!I.a. TIoKaaaHHe ClJeT

IbIX MexaHH3MOB npH nOBepKe 

IJIaHHMeTpa Ha napaJIJIeJIb-' 
IOCTb 3anHCbIBalOT B BH)I.e 

ra6JI. 31. 
Cpe.ZI.Hee apH<pMeTHlJeCKOe 

PHC 88 PaClIlOJlO:tKeHHe llJlaHHMe11pa Jl.JHf 
nOBepKU· IRa 'I)OOCHOCTb 

'a-npn nOJIOiKeHHH «nOJIIOC JIeBO» 6-npH no-
JlOiKeHHH «nOJIIOC npaBO» 

lHaqeHHe pa3HocTH nOKa3aHHH 

~qeTHOrO MexaHH3Ma npH no
W>KeHHM «nOJIIOC JIeBO» )1;OJI)K

iO paBHHTbcH cpe)I.HeMY apH1<p

WeTHlJeCKOMY 3HalJeHMIO pa3Ho
:TM npM nOJIo}KeHHH «nOJIIOC 

!IpaBo» M OTJIMlJaTbCH He 100JIee 

lIeM Ha ±3 .ZI.eJIeHHH HOHHyca 

ClO Ka.IKJl.OMY ClJeTHOMY Mexa

RH3MY. ECJIH 3TO YCJIOBHe He 

COOJIIO,naeTCH, CJIe.ZI.yeT npOH3-

seCTH peryJIHpOBKY nJIaHH

MeTpa. 
l\alKAbIH ClJeTHbIH MexaHH3M perYJIHpyeTcH OT)I.eJIbHO C nOMOIII.blO 

perYJIMpOBO'tlHOrO BHHTa 19 (CM. pMC. 86). TIepe)1; perYJIMpOBKoft CTO

nopHble BHHTbI 20 OT.ZI.aIOT. BpamaH perYJIHpOBOlJHbIH BHHT, MOJK

HO M3M~HHTb yroJi Me.IK)1;y OCHMH ClJeTHOrO pOJIHKa H OOBO.ZI.HOro-

pbllJara. 
HanpaBJIeHHe Bparn.eHH.SI perYJIHp0BOlJHOrO BMHTa BbloHpaIOT CJle-

JlYIOIII.HM 00pa30M. ECJIH pa3HocTb OTClJeTOB npH nOJIOlKeHHM «nOJIIOC 

JIeBO» OK83aJI8Cb MeHbille, qeM npH nOJIO)KeHHI1 «nOJIIOC npaBO», TO 
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,Ta6JIHua 3t 
nOOepKa OJlaHHMeTpa Ha OapaJIJIeJIbHOCTb (OpHMep 3aORCH) 

OcHOBHOft CqeTHWA 1J.O'IlOJIH HTeJlb Ii ",A 
MexaHH3M CqeTH",ft MexaHH3~ 

OT'; 'l Pa3HocTb 
OTcqeT'" I Pa3HOCTb 

c'leTbI l.'l'CqeTOB OTCqeTOB 

, «fl OAIOC lleBO» 

:1-000 
\1000 

49911\ 
5992 
6994 

aOOl 
1002 

OCHOBliOA CqeTHb(ft 1J.onOJIHHTeJIbH~ft 
MexaHH3M' , ,cqeTiI",ft MexaHif3"M 

OT- I Pa3HocTb ' ~ Pa3HocTb 
CqeTW' 'OTC'IelO,B OTc~eT'" O!C'IeTOB 

«flOlllOC npaeo» 

NOO 
24142 
3445 

1<003 
1003 

30911' ' 
40041 
5000 

perYJIHpOBOIIHbIH BHHT 19 BbIBepThIBalOT, B npoTHBHOM c'JIyqae
BBeptbIBalOT . 

. DOBepKY, perYJIHpoBKY H HCI1paBJleHHH npoH3Bo)J.SIT BHeCKOJIbKO 
npHeMOB )J.o'rex nop, nOKa paCXDJK)J.eHHe pa3HOCTeii ,DTCqeTDB npn 
nOJIOJKeHHHX «nOJIIOC JIeBD» H «nOJIIOC npaBO» Y - KaJK)J.oro CqeT,Horo 
MexaHH3MaOKaJKeTCH He 66.iIee' Tpex )J.e.neHHH. 'DDOKDHqaHHH no

BepKH H perYJIHpDBKH' perYJIHPcDBOqHble BlHliTh! 19 <P1f'KCHpYI<?T CTO
nopHhIMH BHHTaMH 20} a KOHTPOJIhHhIH )J.HCK 3a.MeHHIOT 06BO)J.HhIM 

CTeKJIDM. 
- DOJIbCKaff HlICTPYKIJ.IHI !nD 3KCllJIyaTa'IJ.HH nOJISIpHOrO nJIaIt,HMeTp,a 

PL1, (pHC. 87, 6), HMelOlIJ.erO O)J.HY CqerHYIO KaperKY, peKOMeH.lI.yeT 
npoo3Bo)J.HTb IlDBepKY HanapaJIJIeJIbHDCTh OCH CqeTlIOrD MexaHH3Ma 
06BD,lI;HOMY pblqarynYTeM ,lI;ByKj?aTHDrD D6BD,lI;a C IlOMOIUhlO IloBepD:q
HOR JIIHHeHKH npH llDJIDJK:eHHffX' «IlDJIIOCJIeao» H ({llOJIIOC npaBo» ,RJI51 
'JI.JIHH 06BO,ll;HOrO pblqara, 0603HaqeHHhtx IJ.u<ppaMH «6» If <<10». Hcxo,ll;-
H.oe nOJIOJKeHHe nJIaHHMeTpa H nDBepOqHOii JIHHeHKH ,lI;JIH 3TOH: npo

BepKH nOKa3aHO Ha pHC. 89, a. 
DOBepbqHaff mmeHKa 1- (pHC. 89,. 6)qmrypHblM Bhlpe30M 3aKpen

JUleTCH H BpamaercH BDKpyr OCH-KDJIbu.a 3} HMelOmero CHH3Y Tpn 
lImHJIbKH, KOTopble BKaJIbIBelioT B C'TDJI. 

HaqaJIhHOe n9JIOJKeHHe nJIaHHMeTpa YCTaHaBJIHBaIOT .CJIe)J.YIO'llIJHM 
o6pa30M. 06Bo)J.Hoe 'GTeKJIO BCTaBJIHIOT B oTBepcTHe KDJIh'IJ.a. YroJI . 
MeJK,lI;Y· phlqaraMHnJIaHHMeTpa B 3TDM nDJIQJKeJIHH ,)l;OJIJKeH .cocraB~ 

. JIHTb 1 OO°.3aTeM06BDJI.;HOH pblqar f\pnnD)J.HHMaIOT H BCTaBJI51IOT . 06-
, BO)l;lIbIM CTeKJIDM, B oTBepCTI1e 2 Ha nDBepDqHDH JIHHeiiKe.06BO,ll; pe- j 

KOMeH,lI;yeTC51 HaqHHaThC TorOMeCTa, r)J.e CqeTHhIR 6apa6aij Me!IHeT 
HanpaBJIeHUe BpameHH51 npR Bpall(eHHR nDBepOqHOR mIHeHKI:I no OK-' 

PYJKHOC'nH. 
UPH ,lI;JlHHe 06Bo)J.Horo pblqara, 6603HaqeHHDH: IJ.H.<ppoii «6»,IflJIa

HHMerp 06BO,ll;HT ,lI;Ba pasa C nOMOUJ.bIO. nDB.epDqHOH JI:MHeHK'H npM nD
JIOJKeHlm «nOJIIOC Jl(~BO» H nOJIyqalOT 3HaqeHHe N r6} a 3aTeM. OOBO)J.HT ' 
"PI1HOJIolKeHHH «nOJIIOC npaBD» H nOJIyqaIOT 3HaqeHUe NL6 • Pa3-. 
HoeTh OTCqeTDB CDCTaBJUleT . 

Nr6-NL6~fl-<±3. 
164 

AH'aJIOrH~HO nocTynalOT npH )J,JIHHe 06BO)J.Horo pbl:ara,o,603HaqeH-

Ho.H IJ.n<ppoH: <dO». B 3TOM cJIYtIae nOJIyqalOT ' 
", t .-- ( ...... 

"'-, ., NrlQ:":"NL1ij':.-f2~,±3., 

~) 
~----~----~-----

fJ; 

PRC .. 89. TIOJIO)KeHlle IlJIaj:IIiMeTpa ,l(JI5i lIpoBepKH Ha HeOOxO,l(IlMblff 
MacUlTa,6 (a; 8,a) Ii nOBepOlJHbIe JIHHeHKH (6}e) 
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DapaJIJIeJIbHOCTb OCH IH pblqara CqHTaetcH Y)1.0BJIeTBOpHTeJIbHoti, 
eeCJIH rrOJIyqeHHaH pa3HOCTb 

npH 3HaqeHH5IX f1 H f2 HJIH pa3HOCTH f1-f2 60JIblIle }I.OrrYCTHMbIX 
IIJIaHlIMeTp }I.OJI~eH ObITb OT}I.aH B MaCTepCKYIO )1.JI5I IIpOBepKH H pe
rYJIHpOBKH. 

Pa3HOCTb IIOKa3aHHH ClJeTHOrO oapa6aHa ,naeT IIJIOI.l.(a}I.b )l.Ha-

rpaMMbI Herrocpe,nCTBeHHO B KBa,npaTHbIX caHTHMeTpax JIHllIb B TO~ 
1CJIyqae, eCJIIH .D.JIHHa IlJIelJa OOBo,nHoro pbIlJara IIO.l1.06paHa Cne~HaJIb
HO. DpaBlHJIbHOCTb HaCTpOHKH nJIaHHMeTpa Ha Heooxo,nHMbIR MaCllITa6 

npOBep5IIOt C IIOMOI.l.(bIO TOH ~e IIOBepOlJHOH mfHeHKH. KaK IIpaBHJIO, 

npHMeH5IIOT IIOBepOlJHYIO JIHHeH:KY C O,nHHM yrJIYOJIeHHeM Ha paCCT05I

HHH 56,45 .111M OT orropbI OCTpHH. Maome 3apy6e~Hble rrJIaHHMeTphl 

HMeIOT rrOBepOlJHbIe JIHHeHKH qmrYPHoro BH)1.a (CM. pHC. 89, 6, 2). 
DJIOI.l.(a,nb Kpyra, 0IIHCaHH85I TaKHM pa,nHycOM, paBHa TOlJHO 100 CM2. 

P~KoMeH~yeMoe IHcxo,nHoe IIOJIO~eHHe IIJIaHHMeTpa H rrOBepOlJHOH 
JIHHeHKH }I.JI5I IIOBepKH COOTBeTCTBH5I Heooxo,nHMoro MaclIlTa6a nOKa-

3a~0 Ha puHC. 88, a H 89, d, B, /8. DOJIO~eHHe IIJIaHHMeTpa H nOBep01J-

1I0H JIHHeHKH, H30opa~eHHoe Ha pHC. 88, a, peKoMeH,nyeTC5I ,nJIH IIO

BepOlJHbIX JIHHeeK, HMeIOI.l.(HX rrpocTYIO q,0PMY (CM. pHC. 86). Ha 

pHC. 89 YKa3aHo IIJ)JIO~eHHe nJIaHHMeTpa ,nJIH q,IHrYPHblx' H npOCTbIX 

IIOBepOlJHblX JIHHeeK. 3TlJ IIOJIO~eHH5I 06eCIIelJHBaIOT BblIIOJIHeHHe He

OOxo,nHMoro YCJIOBHH - IIpH BpaI.l.(eHHH JIHHeHKH BOKpyr CBoeH oeH 

yrOJI Me~,ny pbIlJaraMH IIJIaHHMeTpa ,nOJI~eH Haxo,nHTbC5I B IIpe)1.e

JIax 30-150°. )lJI5I IIO-BbIlIleHH5I TOlJH06TH III0KaaaHIHH IIJIaHHMeTpa 

BpameHHe rrOBepOlJHOH JIHHeHKH peKOMeH)1.yeTC5I HalJHHaTb C Toro IIO

JIOJKeHl15I, r,ne ClJeTHbIH oapaoaH IIJIaHHMeTpa MeH5IeT HalIpaBJIeHHe 
"BpameHH5I. 

DPH BblIIOJIHeHHH 3TOH IIOBepKH CHHMaIOT OOBO}I.HOe CTeKJIO H Ha 

-era "MeCTO BCTaBJIHIOT KOHTPOJIbHbIH .lJ.HCK, OCb KOToporo CTaB5IT B yr

JIYOJIeHH; Ha rrOBepOlJHOH JIHHeHKe. Ha IIJIaHHMeTpax CTapbIX MapOK 
{)OBO)1.HOH IIlTHq,T BCTaBJI5IIOT B yrJIYOJIeHlHe JIHHeHKH, a Ha MHorHX 

3apyoe~~bIX IIJIaHHMeTpax - B oTBepcTHe 2 (CM. pHC. 89, 6) HJIM B 

'qmrypHblH Bblpes (CM. pHC. 89, 2) JIHHeHKH BCTaBJI5IeTC5I OCHOBaHHe 

OOBo,n~oro CT;KJIa. Ha OYMare IIpOTHB PHCKH a (CM. pHC. 86) IIOBe
POlJHOH JIHHeHKH )1.eJIaeTC5I lJepTOlJlKa. Ha HeKoTopbIX 3apy6eJKHbIX 

IIJIaHHMeTpax OOB?)1.HaH TOlJKa CTeKJIa CTaBHTCH Ha lJepTOlJKY, eCJIH 

IIOBepOlJHa5I JIHHeHKa IHMeeT tP0PMY, H30opa~eHHYIO Ha pHC. 89, z. 
ClJeTHblH oapaoaH YCTaHaBJIHBaIOT Ha HOJIb HJIH, eCJIH YCTaHOBKa Ha 

HOJIb He rrpOH3Bo,nHTC5I, 3aIIHCbIBaIOT ero 3HalJeHHe. 3aTeM HeCKOJIbKO 

pa~ rrpOBOpalJ~BaIOT OOBO,nHOH pblqar BOKpyr OCTpHH IIIOBepOlJHOH JIH

HeHKH, Ka)K)1.hlH pas HaOJIIO,na5I 3a IIOKasaHHHMH OCHOBHoro ClJeTHOrO 
MexaHH3Ma, 3HalJeHHH KOTOPbIX ,nOJI)KHbI ObITb O)1.HH H Te )Ke 
,(100 CM2 ). 

ECJIH IIOKa3aHHH OCHOBHoro ClJeTHOrO MexaHlH3Ma He COBrra)1.aIOT, 

~a)1.o rrepeMecTHtb KapeTKY BlIpaBO HJIH BolleBO IIO OOBO,nHOMY pbllJary, 

B 3~BHCHMOCTH OT TOro, YBeJIHqHBaeT HJIH saHH~aeT nJIaHHMeTp IIO

.t66 

r<83aHH5I llepeMeI.l.(eHHe KapeTKH K OOBO)1.HOMY CTeKJIY YBeJIHqHBaeT 

110Ka3aHH5I rrJIaHHMeTpa, a OT cTeKJia - YMeHblIlaeT. 

DJIaHlHMeTpbl C O)1.HHM C1JeTHbIM MexaHH3MOM HMeIOT MeXaHHqe-

CKoe rrpHCrrOCOOJIeHHe )1.JI5I rrepe)1.BH~eHH5I KapeTKH Ha OOBO)1.HOM Phl

qare. Bpam.eHHe MaXOBHqKa 3Toro rrpHcrroc06JIeHH5I Ha ce65I OTO)1.BH

raeT c~eTHbIH MexaHH3M OT 06BO)1.-HOrO CTeKJIa H YMeHblIlaeT IIJIOI.l.(a.l1.b 

nHarpaMMbI, a rrpH BpaI.l.(eHHH OT ceOH - rrpH6JIH~aeT K OOBO}I.HOMY 

CTeKJIY CqeTHbIH M:eXaHH3M H YBeJIHlJlHBaeT IIJIorua)1.b }I.HarpaMMbl (ecmi 

npHcrroc06JIeHHe paCnOJIOlKeHO crrpaBa OT ClJeTHOH KapeTKH H, Ha-

060POT, eCJIH rrpHCIIOCOOJIeHHe paCIIOJIO~eHO CJIeB8 OT Hee). 

HeOOXO}I.HMYIO }I.JIHHY 06BO)1.HOrO pblqara L2 MOiKHO orrpe,J.eJIHTb 

no tPopMYJIe 

L2=L1 Z~ , 
r,ne Ll - YCTaHOBJIeHHaH ,nJIHHa OOBO)1.HOro pbIQara; 

Nl - IIOJIYlJeHHbIH: OTClJeT ClJeTHOro MexaHH3Ma; 

N2 - npaBHJIbHbIH OTClleT ClJeTHOrO MexaHH3Ma, paBHbIH 

10000 .111M2. 

Kor}l.a IIpH npOBepKe npaBHJIbHOCTH yCTaHO~JIeHHOrO MaClliTaoa C 

nOMOI.l.(bEO IIOBepOlJHOH JIHHeHKH IIJIOma)1.b Kpyra IIOJIYlJaeTCH OOJIblIle 

HJIH MeHbllle 100 CM2 (HalIpHMep, 103,6 HJIIH 96,2 CM2) H Kor,na Heoo· 

XO}I.HMO onpe,neJIHTb IIJIOlIl.a,nb HeOOJIblIlOrO lJHCJIa )1.HarpaMM, MO~HO 
He perYJIHpOBaTb }l..ffHHy IIJIella OOBo,nHoro pbIlJara. )leiicTBHTeJIbHYIO 

SIJIOI.l.(a)l.b ,nHarpaMMbI OIIpe)1.eJIHIOT B 3TOM CJIYllae nYTeM )1.eJIeHMH 
llJJOlIl.a}l.H, onpe}I.eJIeHHOH rrJIaHHMeTpOM, Ha IIOlIpaBOlJHblH K03tP<pM

~HeHT (B ,naHHOM IIpHMepe Ha 1,036 If 0,962). 
I1HOr}l.a rrOBepOlJHble JIHHeRKH IHMeIOT yr-JIYOJIeHlUI Ha paCCTOHHHI1 

40, 60 H 80 .111M OT OCTpHH. nJIOma)1.b Kpyra, onHcaHHaH TaKMMH pa

.lI.HycaMH, OY}I.eT paBHHTbcH 50,26; 113,09 H 201,06 CM2 COOTBeTCTBeH

HO. B 3TOM cJIYlJae nJIaHHMeTp MO)KHO IIOBepHTb, YCTaHoBRB ero Ha 
pa,nHyc 60 RJIH 80 .111M IIOBepOlJHOH JIHHeHKH. O)1.HaKO olIpe

r.neJIeHHe COOTSeTCTBYIOI.l.(I1X IIJIOma)1.eH He HarJIH.lI.I10 11 IIpe.ll.CraBJIH.er 

ICOOOH HeKOTopble HeY,UOOCTBa, !faK KaK K8)K,UbIH pa3' npHxo,nHTCH 01I-
I u 

pe)l.eJIHTb nJIOI.l.(a,nH nYTeM BbIlJHCJIeHHH • 

4TOObI 3'Foro He }l.eJlaTb, JIYlJllie Bcero Ha TaKOR IIOBepOlJHOR JIH

HeRKe Ha paccToHHHH 56,45 MM OT OCTpH5I ()1.JI5I IIOBbIlIleHHH TOlJHOCTM 

3TO paccToHHHe JIYQlIle OToIl0~HTb OT lIIHHllH 40 HJIH 60 .111M) C)1.eJIaTb 

OCTpbIM KepHOM yrJIYOJIeHHe, IIpH. IIOBepKe Ha KOTOPOM IIJIOI.l.(a,nb oy
.neT paBHHTbcH 100 CM2 

PeKOMeH)1.ye~cH BpamaTb OOBO)1.HOR pbIlJar BOKpyr OCTpHH nOBe

POlJHOR .1lHHeHIKH, }I.epmaCb He 3a IIOBO)1.0K, a 3a IIOBepOllHYIO JIHHeR

KY, TaK KaK MaJIeHlIlee KalJ~aHHe rrJIaHMMeTpa MOJKeT MCKa3HTb pe3YJIb
TaTbI OTClJeTOB. 

fIpM OTCYTCTBHH IIOBepOlJHoi'I JIHHeHKH rrOBepKY llJIaHHMeTpa MO~
HO npOH3BO}I.IHTb, OOBO.ll.H KaKYIO-JIH09 TOlJHO H3BeCTHYIO IIJI0 rn.a,nb, Ha
IIpHMep KBa)1.paT C pa3MepaMH 10XIO CM Ha MHJIJIHMeTpOBDH OYMare 

OOCJIe peryJIHpOBIKH KapeTKY HeOOXO)1.HMO 3aKpelIHTb BHHTOM 4 (CM 

pRC. 86). 
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TIJIaHHMeTp npHrO}l.eH K 3KCn.'IyaTaUHH, eCJIH norpelliHOCTH He npe

BblIIIalOT }l.OnYCTHMbIX BeJIHtIHH. 

TIoBepKY Ha napaJIJIeJIbHOCTb H Ha COOTBeTCTBlHe MaCIIIT36a peKO

MeH}l.yeTcH npOH3BO}l.HTb eLKeMeCHtIHO, oc06eHHO eCJIH nJI3HHMeTp no}l.

BepraJICH BCTpHCKe, H?XO}l.HJICH Ha Mop03e (npH nepeHOCKe) H~1H B 

YCJIOBHHX nOBblIIIeHHOH TeMnepa~YPbI HapYLKHoro B03}l.yxa (HanpH-
1\1ep, B TpOTIfiKax), a TaKLKe nOCJIe }l.JIHTeJIbHOrO nepepbIBa B nOlIb30-
'BaHHH HM • 

MerooUlw nJLaHUMerpupoBaHUfl. TIoBepKa nJIaHHMe;rpa H nJIaHH

\feTpHpOBaHHe npOBOJI.HTCH Ha POBHOM ropH30HT8JIbHOM CTOJIe HJIU Ha 

Cn~UHaJIbHO~ TOJICTOM JIHCTe <ilaHepbI, nOKphITOM BaTMaHOM H.1H JI.PY
rOH rJIaJI.KOH, HO He .1I0III.eHOH: 6YMarOH: BYMara JI.OJILKHa 6hITh HaTH

HyTa ~ 3aKpenJIeHa 
HH}l.HKaTopHYIO JI.HarpaMMy npHKaJIbIBalOT KHonKaMH, tIT06hI OHa 

He CMeIII.aJIaCb Ee TaKJKe MOLKHO YKpenJIHTb JII06bIMH nJIOCKHMIH rpy-

3HKaMH - 9TO He nopTHT CTOJI HJlH <paH~py. HHOr}l.a ,neJIalOT CneI.(H

aJlbHYIO }l.OCKY }l.JIH nJIaHHMeTpHpOBaHHH (pHC. 90), KOTOP8H cHa6-

)KaeTCH }l.BYMH nJIOCKHMH npY)KHHaMH ,nJIH KpenJleHHH ,nHarpaMMbI. 

TIPH nJIaHHMeTpHpOBaHHH 

HHJI.HKaTOpHbIX JI.HarpaMM ,nBH

r3TeJIeH: nJI3HHM.e.TP H ,nHa

rpaMMY CJIe}l.yeT paCnOJIar8Th 

no cxeMe (pHC. 91, a) T3K, 

IIT06bI B cpe}l.HeM nOJIOJKeHlfH 

yroJI MeJK,ny pbltIaraMH nJIaHH

MeTpa COCTaBJIHJI OKOJIO 100°, a 
BeJIHtIHHhl OTKJIOHeHHH B 06e 

CTOPOHhl 6bIJIH npHMepHo O,nH

HaKOBbIMH. KaK YK33bIB3JIOCh 

BblIIIe, yrJIbI MeLK,ny pbltI'3raMH 

TIpH nJIaHHMeTpHpoBaHHH ,nOJI

)KHbI HaXO}l.HTbCH B npe.ll.eJIax 
30--.., 1500

• 

QJ 

Pl1C 91 Hexo].(Hoe TIOJIO)[{eHHe Il1JIaH'.f
Mel'pa l1 HH].(HKal'OpHbIX jiHarpaMM 

.rr. 'l5I mI3HHMel'pHpOB3HH5I 
a-,UuarpaMM, CHlITbIX C ABHralelIeil 6-

,il;UarpaMM, CHlITbiX C rrapOBbI"\ MalllHH 

06~0}l. }l.HarpaMMbI JIYtIllie BCerO HatIHHaTb C TOR TOIIKH r,l.I.e 06-

BO}l.HOM POJIHK C,:eTHoro MexaHH3Ma nJIaHHMeTpa He KaTHTCH,' a CKOJIb-

3MT B,lI.OJIb CBoeH OCH 3TO nOJIOLKeHHe 6YJI.eT B' Cpe}l.HeH: l.IaCTH -'IHHIlII 

CJKaTIluH H -paCIIIIlpeHHH - B MeCTe Ha~60JIee IIIIlPOKOH: llaCTII HH}l.lIKa· 

TO pH OIl }l.HarpaMMbI TaKoe nOJIOiKeHlle TIJIaHHMeTpa Y\1eHblllaeT 

OIIIll6KIl B Halla.'Ie H B KOHue 06BO)la TI.'lOma,lI.H ,1,IIarpaMMbI 
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llJIH Ha qaJIa 06BO}l.a B 3TOM Mecre Jl.HarpaMMbI OCTPOOTTOqeHHblNl 

\{apaHJl.allIOM Jl.eJIalOT tIepTOtIKy. HanpaBJIeHHe 06Bo,na Jl.HarpaMMbI 

6e3pa3JIUtIHO 06bltIHO 06BO,n npOH3BOJl.HT no tIaCOBOH: CTpeJIKe. DPH 
16BOJl.e JI.HarpaMMbI no tIaCOBOH: CTpeJIIKe nOKa33HHH nJIaHHMeTpa yBe

fllHtIHBaIOTC5I, npH 06BOJl.e npOTHB llaCOBOH: CTpeJIKH - YMeHbllIalOTcH. 

06BOJl.HTb HaAO OCTOPOlKHO, C nocTOHHHOH: -cKOPOCTblO, TOtIHO CJleJl.YH 

no KOHTYPY Jl.HarpaMMbI. 
ECJIH TOllKa 06BOJI.HOrO CTeKJIa He3HatIHTeJIbHO OTKJIOHHJIaCb OT 

~
HTypa ,nHarpaMMbI B KaKYIO-HH6YAb CTOPOHY, TO He06xOAHMO cJI.e
Tb Ta-KOe LKe OTKJIOHeHHe B Jl.pyryIO CTOPOHY· DPH 3HallHTeJIbHbIX 

KJIOHeHHHX 06BOJl. Jl.HarpaMMhl nOBTopHIOT. 

He peKOMeHJl.yeTcH CHJIhHO HaLKHMaTh Ha 06BOJl.HOe CTeKJIO lIJIH 

tITH<ilT, TaK KaK OT 3TOro MOLKeT npHllOJl.HHTbCH 06BOJl.HOH POJIHK H 

ta306III.~Th.cH C 6YMarOH:, llTO npHBeJl.eT K 60JIhllIHM norpelliHocTHM 

13MepeHHH. 06BoJl.HOe CTeKJIO Jl.OJILKHO JIefKO CKOJIb3HTh no 6YMare. 
06BO}l. }l.HarpaMMhl }l.JI5I 60JIbIIIeH: TOtIHOCTH JI.eJIaeTCH 2-3 pa3a 

~OJI.pH}l. H 6epeTcH cpe,lI.Hee 3HalleHHe MeLK}l.Y nOKa3aHHHMH ClleTHoro 

lIexaHH3Ma Ha HallaJIO H KOHeu 06Bo}l.a. 4T06bl YCTpaHHTb BJIHHHIIe • 

. IOQ>Ta B ClleTHOM MexaHH3Me, nOBbICHTh TOllHOCTb H3MepeHHH II He 

epHTh BpeMeHH Ha HYJIeBYIO YCTaHOBKY; nepeJl.· HatIaJIOM nJIaHHMeT

d1pOBaHHH 6apa6a~ He CTaBHT B HYJIeBOe nOJIOIKeHHe, a nYTeM npo-

3BOJIb~OrO BpaIII.eHHH no llaCOBOH: CTpeJIKe CTaBHT :u.eHTp 06BO}l.HOrO 

TelKJIa HJIH IIITHQ>T Ha llepTOllKY OTCtIeTa 3TO !3HalleHHe CtIerHOrO Me

aHH3Ma 3anHCbIBalOT 3aTeM nOCJIe -rpeXKpaTHoro 06BO}l.a }l.Harpa~
hI B O}l.HOM H TOM LKe HanpaBJIeHHH 3anHChIBalOT KOHellHoe nOKa3a

l1e s.tIeTHOrO MexaHH3Ma H nYTeM ,lI.eJIeHHH pa3HOCTH OTCtI~TOB Ha KO

HtIeCTBO 06BO}l.OB onpe}l.eJIHIOT Cpe}I,Hee 3HalleHHe nJIOIII.a}l.H 

~arpaMMbI 

TIpH OTCYTCTBHH HaBbIKa nJIaHHMeTpHpOBaHII5I OTCtIeT II 3amlCb: 

OKa3aHHH ClleTHoro 1I.1eXaHH3Ma peKOMeH,nyeTcH npOH3BO}l.IITb nOCJIe 

aJK}l.oro o6BO}l.a TIPH He3HallHTeJIbHOM OTKJIOHeHHH nOKa3aHHH: B 

npeJl.eJIeHHH nJIOIII.a}l.H }l.HarpaMMhI 6epyT cpe}l.Hee 3HatIeHIHe MeLK,1,Y 

HMH, a eCJ1I1 OTKJIOHeHHH 60JIh1lIHe, nJIaHHMeTpHPQBaHHe CJIeJl.yeT 

OBTOPHTb 
TIPH nJIaHHMeTpHpOBaHHII HH}l.HKaTOpHoH }l.HarpaMMbI napOBOH: 

allilHHbI, Kor}l.a Ha OJI.HY 6YMary CHHMalOT ,nHarpaMMbl C }l.BYX no.'IO

TeH:, 06BO}l. KOHTypa peKOMeHJl.yeTcH HallHHaTb C TOtIKH nepeCetIeHHH 

6eHX }l.IIarpaMM (pHC 91, 6). TIJIaHHMeTp H }l.HarpaMMY YCTaHaB

HBalOT TaK, KaK YKa3aHo Ha pIIcYHKe B 3TOM CJIytIae KOHen nOC.1e,lI.

Hero 06BO}l.a KOHTypa }l.HarpaMMbI O,lI.HOH: nOJIOCTII II OTClleT nOKa3a-

SHH: CtIeTHOrO MexaHH3Ma HBJIHeTCH HallaJIOM 06BO,lI.a II OTCtIeTa JI.'IH 

KOHTypa )lHarpaMMbI }l.pyroH: nOJIOCTH T3KaH MeTO}l.HKa YCKopHeT pa-

60TY no nJIaHlIMerp'HpOBaHHIO }l.HarpaMMbI H YBeJIHtIHBaeT TOtIHOCTb 

OTCtIeTa 
TIo OKOHllaHHH pa60TbI C nJIaHHMeT~OM 06BO}l.Hble POJIHIKlI CMaSbl

BalOT IIIBeaHbIM HJIH l.IaCOBbIM MaCJIOM II TIJIaHHMeTp YKJIa,lI.bIBaIOT 

B q,YTJIHP _ 
nOCJIe TOro KaK }l.HarpaMMbI CTIJIaHMMeTpHpOBaHhl, KOHTYP HX He-
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OOXO,QliMO OOBeCTH KapaH,QalllOM ll1TPHXOBOH HJIH lllTpHXnYHKTHpHOH 

JItHHHeH, TaK KaK KOHTYP MO)K~T Ha CBeTY BblrOpeTb If C1)aTb COBep
llleHHO He3aMeTHbIM. 

§ 24. H3MepeHHe qaCTOTbI BpameHHSI rJlaBHOro )l.BHraTeJlSl 

OT IfIpaBHJIbHOCTH 3aMepa qHCJIa OOOPOTOB )l.BIfraTeJIH 3aBHCHT 

onpe)l.eJIeHHe ero MOIIJ,HOCTH If npa~mJIbHOCTb cY)K,ll.eHHH 0 ero pa60Te. 
JJ.JIH H3MepeHIfSI qaCTOTbI BpameHHSI )l.BHraTeJIH cymecTBYIOT .n;Ba TH

na npHoopoB: CYMMHpYlOlIJ,He qHCJIO OOOPOTOB BaJia 3a onpe.n;eJIeH

lIbIH npOMe)KYToK BpeMeHH (CYMMHPYIOIIJ,He CqeTqHKH H TaxocKonbI) 

If npHoopbl, qmKcHPYlOll.(He qIfCJIO OOOPOTOB .n;BHraTeJISI B .n;aHHhIH: 
MOMeHT BpeMeHH,- TaxOMeTpbI. 

CYMMUPYIOl4ue C£leT£lUKU II03BOJIHIOT H3MepHTh cpe,QHIOIO qaCToTY 
Bpall.(eHHSI .n;BHraTeJUI 3a onpe,neJIeHHbIH npOMe)KYToK BpeMeHH no 
CJIe,nYlOll.(eH: <p0pMYJIe: 

n= 06/MUH, 

T)l,e nl H n2 - nOKa3aHHH CYMMHpYIOll.(ero CqeTqHKa B HaqaJIe H B 
KOHue 3aMepa, 06/MUfl; 

T - BpeMSI 3aMepa, .MUH. 

CYMMHPYIOIIJ,He CqeTqlHKH nO)l,pa3)l,eJI51IOTC51 Ha CqeTqHKH C pblqa)K

lIbIMH H BpalIJ,aIOll.(HMHC51 npHBO,ll.aMH, KOTopble npoH3Bo,n51T CYMMHPO
BaHHe OOOPOTOB B OTHOll1eHHH 1: I, HO obIBalOT CqeTqHKIf H C .n;pyrHM 

CQOTHOlIIeHHeM, HanpHMep 1:2 (TenJIOXOA «AAMHpaJi CeH51BHH» C ,ll.BlH

raTeJIeM «3YJIbuep» 8S60, CqeTqHK KOToporo nOKa3bIBaeT qHCJIO 000-
POTOB B 2 pa3a MeHbll1e AeHCTBHTeJIbHoro), 1:5 HI: 10. 

Y MaJIOOOOROTHbIX CYAOBbIX ABHraTeJIeH AO 150 06/JlWH, B OCHOB
HOM CTapOH KOHeTpYKUHH, OOblqHO npHMeH51IOTCH CqeT'LJHKH C npH'BO

)l.OM pblqa)KHOro TIfna. B KaqeCTBe npHBOAa AJIH HHX HCnOJIb3yeTc51 

mooa51 qaCTb ABHraTeJIH, IHMelOll.(a51 nocTynaTeJIbHO-B03BpaTHoe ABH

)KeHHe, HanpHMep THra HHAHKaTopHoro npHBO:I,a HJIH npHBO,rJ. JIy6pH
KaTopOB ,ll.JI51 CMa3KH UHJIHH,rJ.POBbIX BTYJIOK. 

Ha COBpeMeHHbIX MaJIOOOOpOTHhIX ABHraTeJI51X, a TaK)Ke y ,ll.BHra

TeJIeii C qaCTOToH Bpall.(eHHSI BbIlIIe 150 06/MUH npHMeHSIIOTC51 CYMMH

PYlOlIJ,He CqeTqtH~H C BpalIJ,alOlIJ,HMCSI npHBO)1.0M. B KaqeCTBe npHBO.lla 
)1.JI51 HHX CJIY)KaT rIf6KHH BaJI, uenHaH HJIH 3YOqaTa51 'nepe)1.aqa: 

npH OTCqeTe Cpe,ll.HeH qaCTOTbI Bpall.(eHH51 no CYMMHpYIOll.(eMY 
CtIeTtIHKY HeOOXO,ll.HMO oJ(HoBpeMeHHo CHHMaTb nOKa3aHH51 CqeTqHKa Ii 

•• BKJIlOqaTb HJIH OCTaHaBJIHBaTb (Ha KOHeu 3aMepa) ceKYH,ll.OMep HJIH 

33ceKaTb BpeM51 no qaCaM. CeKYH,ll.OMep BKJIIOqaIOT, KOr)1.a nOCJIe,nHHe 

UIH<PPbI CqeTqHKa nOKa3bIBalOT qHCJIO, YJ(ooHoe AJI51 3anoMHHaHH51, 

HanpHMep 00; 50; 100; 200 H T. A. nOKa3aHHe CqeTqH,Ka HeOOXO,ll.HMO 

cpa3Y )Ke 3anHCbIBaTb. ECJIH, BpeM51 3aMep51eTc51 no qaCaM, TO Heoo

XOAHMO 3anHcaTb H BpeM51 HaqaJIa OTCqeTa, npHqeM 3anHCb nOKa3a

HHH CqeTtIHKa JIyqlIIe npOH3BO)1.HTb no ueJibIM qaCaM, nOJIOBHHe HJIH 
qeTBepTH qaca, HO 00513aTeJIbHO Ka.iKAbIH qac. 4eM OOJIbll1e BpeM51 

, ?:laMepa, TeM TOqRee 3aMep. OOblqHO AeJIaeTC51 3aMep CqeTqHKa Ha 

HaqaJIO IH Ha KOHeu onbITa. TaK)Ke "3aMep51lOTC51 OOOPOTbI npH C'beMKe 
Ka)K,ll.oro KOMIIJIeKTa AHarpaMM 'B Ka)KAOM onbITe. \ 
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KOr)J;a CTpeJIKa ceKYH,ll.OMepa IfJIH ceKYH,ll.Ha51 CTpeJIKa IlaCOB CTa

eT npHOJIH}KaTbCH K KOHUY OTCqeTa ,(50-10 eeK), ceKYH,ll.OMep HJIH 

aCbI HaJ(O nOJ(HeCTH 6JIH.lKe K CIleTqHKY H HaOJIIOAaTb 3a ceKYHAHoH 

TpeJIKoH. C HacTynJIeIDIe.M no ceKYHJ(oMepy KOHua OTCqeTa <pHKCH

.YlOT nOCJIe.n.HHe TpH UH<pp'bI, nOCJIe Iler? 3anHCblBalOT B TaOJIHUY Hao~ 
no.n.eHHH OCTaJIbHble UH<PPbI nOKa3aHHH CqeTqHKa. 

TIPH qaCTOTe BpameHHSI, npeBbIllialOlIJ,eH 400 o6IMUH, OTClIeT no 

'YMMHPYIO:r.ueMY CqeTqHKY 3aTpY,ll.HHTeJIeH BCJIe,nCTBHe OblcTporo npo

:KaKHBaHHSI UH<pp. n09TOMY BbICOKOOOOpoTHble ,ll.BHraTeJIH o60py,ll.Y

~TCSI TaxoMeTpaMH. MaJIOOOOpOTHble ,ll.BHraTeJIH HapSl,ll.Y C CYMMH

)YlOIIJ,HMH CqeTqHKaMH TaK)Ke Bcer,na oOOPy.rr.YIOTCSl TaxoMeTpaMH, 

wTopble B JIIOOOH MOMeHT BpeMeHH ,lI.alOT nOKa3aHHSl. 

CYMMHPYIOIIJ,He CqeTqHKH n03BOJISIIOT JIerqe onpe,lI.eJISlTb cpe,nHIOIO 

qaCToTY BpalIJ,eHHSI 3a peHc cY,ll.Ha, KOTopaSl Ba)KHa ,ll.JISl OnpeAeJIe

flHSI $aKTHqeCKOH MOIIJ,HOCTH ,ll.BHraTeJISI npH 0?pa60TKe MeCSlq

Horo MaHlIfHHoro OTqeTa. l\" TOMY )Ke CYMMHPYIOIUHH CqeTqHK n03BO

JISIe-T 3aMepIfTh qHCJIO OOOPOTOB C BbICOKOH TOqHOCTbIO, HO npH ~CJlOBHH, 
qTO caM ClleTqHK paOOTaeT ncnpaBHO, a 3anHCH ero nOKa3aHHH H Bpe

MeHlI npOH3BeJ(eHbI npaBHJIhHO. 

TaXOCKonbl npeJ(craBJISIIOT COOOH KOMOHHaumo CYMMHpYlOlIJ,erO 

Ct:IeTIlHKa H ceKYHJ(OMepa. TIPH npHcoe,ll.IfHeHHH HaKOHeqHHKa TaXOCKO

flla K TOPUY BaJia O)1.HOBpeMeHHO co CqeTIlHKOM BKJIlOqaeTCSI H ceKYH

:;nOMep, KOTOPbIH npH OTKJIlOqeHHH npHoopa OT BaJIa aBTOMaTHqeCKH 

iOCTaH3.BJIIfBaeTCSl. no nOKa3aHHlO CqeTqHKa H ceKYH,lI.OMepa onpe,l(e

"JlSleTCSI Cpe,l(Hee 3a BpeMSl 3aMep-a qHCJIO OOOPOTOB B MHHYTY. 

, TIo KOHCTPYKUHH Ta'XOCKOTIbI ObIBaIOT: npOCTble, C aBTOMaTHqeCKHM 

;SKJlIOlleHHteM If BbIKJIIOqeHIfeM CIle-THoro MexaHH3Ma, C HMnYJIbCHbIMH 

~CqeTqHKaMH OeCKOHTaKTHhle. OHH H3rOTaBJIHBaIOTCSl pa3JIHqHbl

tMH HaVqHO~IfCCJIe,lI.OBaTeJIbCKHMH HHCTHTYTaMH no CBOHM pa3pa-l ., 

t~oTKaM. - pa 
t TaXO.MeTpbl nOKa3blBalOT MOMeHTaJIbHoe 3HaqeHHe qaCTOTbI B -

'lIJ,eHIfSl J(BIfraTeJISl. no npHHUHny ,ll.eHCTBHSl OHH pa3,ll.eJISIIOTCSl Ha 

MeXaHHqeCKHe (ueHTpOOe.IKHble), MarHHTOHH,lI.YKUHOHHble H 9JleKTpH

qeCKHe. MeXaHHqeCKHe TaXOMeTpbI ObIBaIOT CTaUHOHapHble (YCTa

HOBJIeHHble Ha ABHraTeJIe) H PyqHble (nepeHOCHble). 9JIeKTpOTaxo

MeTpbI ObIBaIOT TOJIhKO CTaUHOHapHble. 

qalIJ,e Bcero Ha cY,ll.ax YCTaHaBJIHBaIOTC5I M'eXaHHQeCKIfe TgXOMeT

phI norpelIIHOCTb HX paOOTbl OT 1 ,ll.0 8 %. TIorpell1HOCTb MarHHTOHH

,lI.Y~UHOHHhIX TaxoMeTpoB 1,5-2 %, OHH OqeHb npocTbI H Ha,lI.e)KHbl 

B 3KCnJIyaTaUHH, MaJIO cO,lI.ep)KaT ,ll.eTaJIeH. K HX He,lI.OCraTKaM OTH~-
CHTeSl 3aBHCHMOCTb nOKa3aHHH OT H3MeHeHH5I nOJI5I MarHHTa. 0 

9JIeKTpHqeCKHe TaxoMeTpbl HMelOT norpelliHocTb OT 0.2 ,lI.0 2 Yo. 
YKa3aTeJIH 9JIeKTpHIlecKHx TaxoMeTpoB pacnOJIaralOTCH Y nOCTa YII

paBJIeHHSI, Ha MOCTHKe, B KalOTax H T. A. 

PY£lHble TaxOMeTpbl. HaHOO-!lbllIee pacnpocTpaHeHHe H3 PyqHblX 

TaxoMeTpoB nOJIyqHJI MarHHTHbIH TaxoMeTp THna I10-30 (pHC. 92) .OH 

npe,l(Ha3HaqeH AJISI 9nH30,ZJ.HQeCKorO H3MepeHHSl BpaIUaIOlIJ,er.oC5I BaJIa 

OT 30 ~o 30000 o61MUH Ha Tpex ,lI.Hana30Hax: OT 30 ,l(O 300, OT 300,lI.0 

3000 H OT 3000 AO 30000 o6IMUH. 
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TIpHHUHn .ueHCTBH5I TaXOMeTpa OCHOBaH Ha H3MepeJIHH CHJI B03-

HHKalOllI,HX B pe3YJIbTaTe B3aHMO.z:r.eHCTBH5I BpallI,alOllI,erOC5I Mar~HT!ifO
ro nOJI5I nOCT05lHHOrO MarHH'Ta, KOTOPOMY nepe.z:r.aeTC5I BpallI,eHHe OT 

PHe 92 PYIIHOH TaxoMeTp 
110-30 . 

1- BblXO,!l.HOH BaJI TaxoMeTpa. 
2-noBopoTHall rOJIOBKa ,!l.JIlI ne 
peKJIlOqemlll ]l;Hana30HOB o6opo 
TOB. 3-KHonKa ]l;JIlI QJHKCall,HH 
nOJIOlKeHHlI YKa3aTeJIbHOH CTpeJI 

KH 

BaJIa af'peraTa, C HH.z:r.YKII.HOHHblMlf 'TO
KaMH, HaBe.z:r.eHIjbIMH 3THM nOJIeM B 

CnJIOlliHOM MeTaJIJIHqeCKOM Kop'nyce. 

TIepeKJIIOqeHHe .z:r.Hana30HOB OOOpO

TOB npOH3BO.z:r.'HTC5I nYTeM nOBOpOTa .r0-

JIOBKH 2 BbIXO.!I.HOrO BaJIa 1 TaxoMeTpa. 

TIPO.z:r.OJI)KHTeJIbHOCTb o.z:r.Horo BKJIIOtJ:e

HH5I TaxoMeTpa .z:r.OJILKHa ObITb He oOJIee 

4-5 eel'- DPH nepeKJIIOqeHHH .z:r.Hanaso

HOB HSMepeHH5I TaXOMe1'p .z:r.OJI)KeH OblTb 

OTKJIlOqeH OT BpallI,alOllI,erOC5I BaJIa ar-

peraTa. ECJIH BpallI,alOmHHC5I BaJI 

arperaTa pacnOJIO)KeH B MaJlO.z:r.ocTyn-

HO~ .z:r.JI5I BbInOJIHeHH5I OTCqeTa nOKaaa

HHlL MeCTe, TO npH nO,ZJ.KJIlOqeHHH Taxo

MeTpa K Bparn;alOrn;eMYC5I BaJIY CTpeJIKH 

~ro CJIe.z:r.yeT saap'peTHpOBaTb (3a1CPHK
CHpOBaTb) nYTeM HaLKaTH5I KHonKH 3. 
3aTeM TaxoMeTp OTcoe.z:r.HH5IIOT OT Bpa

maIOrn;erOC5I BaJIa H npoH3Bo.z:r.51T OTCqeT 

nOKa3aHHH: cTpe.]lKH no IllKaJIe Taxo

\<feTpa. 

4epe3 KaLK.z:r.bIe 250-300 BKJIIOqeHHH: 

TaXOMeTpa Heooxo.z:r.HMO npoHsBo,UHTb 

CMa3KY ero nO,ZJ.IllHnBHKOB nYTeM .u.o6aB

JIeHH5I MaCJIa MapKH MBK-20 H3 'pe3ep

Byapa, Haxo.z:r.51rn;erOC5I B CPYTJHlpe Taxo

MeTpa. TIpHMeHeHHe .uPyrHx MaceJ1 He 

- peKOMeH.z:r.yeTC5I. 
,UJI5I npHcoe.z:r.HHeHH5I TaXOMeTpa K Bparn;aIOrn;eMYC5I BaJI a3:IHl{ 

HbIMH crro~06aMH K HeMY npHJIaraeTC5I CJIe.z:r.YIOrn;HH: i(QMrrJIeK~ tpH~a.z:r.: 
JIeLKHOCTeH: CTepMeHb CO IllTHrhTO 32 't' M, IllKHBOK C HapYLKHbIM .z:r.HaMeTpoM 

MM H .z:r.HaMeTpoM KaHaBKH 25 MM, KOHYCHbIH HaKOHel{HHK, HaKOHell

HHKOC MeTaJIJIHlleCKHM UeHTPOM, HaKOHel{HHK C p.€3HIloBbIM UeHTPOM 

CKO a co IllHYPOM. ' 

TIorpelliHocTb nOKaSaHHH: TaxQMeTpa B HHTepBaJIe TeMne aT 

OKpYMalOllI,erO B03.z:r.yxa OT -10 .z:r.o +150°C He OOJIee ±2% OT !aK!! 
J\'i1a~bHOro 3Hal{eHH5I IllKaJIbI B KaM,ZJ.OM .z:r.Harra30He. TOl{HOCTb nOKa3a

HH~ PYllHoro TaXOMeTpa B 3HaJIHTeJIbHOH: CTeneHH 3aBHCHT OT HaBbIKa 
pa OTbI C HHM, CTeneHH COOCHOCTH HaKOHel{HlfKa H BaJIa ,lI.BHrareJI5I 

CHJlbI HaLKHMa, COCT05lHH5I conpHKaCalOIIJ.HXC5I rrOBepXHOCTeH:. ' 

4TOObI rrpe.z:r.OTBpaTHTb npOCKaJIb3bIBaHHe HaKOHeqHHKa B TOpu.e 

BaJIa, OH .!I.OJIMeH ObITb COBepIlleHHO tIHCTbIM, a pe3HHOBbIH HaKOHel{HHK 

TaXOMeTpa nOKpbIT MeJIOM. PYl{HbIe TaXOMeTpbI .z:r.OJI)KHbI CBoeBpe:\':[eH-

HO no.z:r.BepraTbC5I npOBepKe. . 

Co BpeMeHeM TOllHOCTb rrOKa3aHHH: npHoopOB YMeHbIllaeTC5I. fl03-
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TOMY B npOu.ecce 3KCnJIyaTau.HM Cl{eTl{HKH H TaXOMeTpbI HeOOXO.z:r.HMO 

npVBep5lTb PYl{HbIM cnOCOOOM. ,lleJIaeTC5I 3TO CJIe.z:r.YIOllI,HM OOpa30M. 
Y .z:r.BYXTaKTHblX .lI.BHraTeJIeH: .z:r.o 150 06!MUIi. H Y l{eTblpeXT8KTHbIX 

AO 300 06/MUIi MOMHO npOH3BOJrHTb oTetIeT Henocpe.z:r.CTBeHHO PYKOH: C 

nOMomblO ceKyH.lI.OMepa. ,UJI51 3Toro HcnoJib3YIOTC5I T5IrH JIy6pHKaTO

POB ,ZJ.JI5I CMa3KH UHJIHH,ZJ.POB, KOPOMbICJIO HJI.!I TOJIKareJIH BbIllYCKHoro 

KnanaHa, KOTopble COBepIllalO1' KOJIHl{eCTBO .z:r.BHLKeHHH HJIH Kal{aHHH:, 

paBHoe llaCTOTe BpameHH5I ,ZJ.BHraTeJI5I, HJIH H~eIOT onpe.z:r.eJIeHHOe 
nepe.z:r.aTOqHOe l{l1CJIO MeJK.z:r.y BaJIOM .z:r.BHraTeJI5I H BaJIOM, npHBO

.lI.51III.HM 3TH MeXaHH3MbI B ,ZJ.eH:CTBHe. IB351BIllHCb 3a HHX HJIH nOJIOMHB 

Ha HHX PYKy, BOCrrpHHHMalOT HX ,ZJ.BHJKeHHe - «y.z:r.aPbI», KOTOpble H no.z:r.-

Cl{HTbIBaIOT. 
BKJIIOl{eHHe CeKYH.z:r.OMepa H Hal{aJIO OTCl{eTa npOH3BO.lI.51T O.z:r.HOBpe-

!
BHO B MOMeHT HaXOJK.lI.eHH5I ,ZJ.eTaJIH B O.z:r.HOM H3 KpaHHHX nOJIOMe

II 11 KaCaHH5I PYKH. TIpHl{eM OTOleT lte06xo.z:r.HMO rrpOH3BO,ZJ.HTb C 

JI5I, HOO C 3Toro MOMeHTa Hal{HHaeTC5I OTCqHTbIBaeMbIH OOOpOT Ii Ha 

Cl{eT «O.z:r.HH» OH 3aKaHl{H&aeTC5I. Bu MOMeHT OKOHl{aHH5I OTClJ:eTa npH 
XOLK.z:r.eHHH ,ZJ.eTaJIH B TOM LKe KpaHHeM nOJIOLKeHHH BbIKJIIOl{aIOT ce-

~
H.z:r.OMep. OObP·mO Cl{HTaIOT l{HCJIO OOOPOTOB 3a O.z:r.HY MHHyTY, HO 

JIee TOl{HbIH: 3aMep .uOJIMeH ObITb npOH3Be.ueH '3a 2-3 MUH. 
I1Hor,ZJ.a, iIaooopOT, orrpe.ueJl5llOT BpeM5I COBepIlleHH5I, HanpHMep 

o OOOPOTOB, a 3aTeM onpe.lI.eJI5IIOT l{aCToTY BpameHH5I no <p0pMYJIe 

n= 
100 60 

T 
o6IMUIi, 

e T _ BpeMSI, B Tel{eHHe KOToporo cOBepIllalOTC5I 100 OOOPOTOB .z:r.BH

raTeJl5l, ceK. 

§ 25. 3aMepbI pacxo,lI.a TOnJlHBa H MaCeJl 

4aCOBOH: pacxo.u TonJIHBa 5lBJI5IeTC5I BTOpOH: BaMHOH: BeJIHl{HHoH 

OCJIe MOlll.HOCTH, H3Mep5leMOH: B pe3YJIbTaTe TenJIotexHHl{eCKHX HcnbI

aHHH. OT np8BHJIbHOCTH HX 3aMepa 3aBHCHT Y.lI.eJIbHbIH: pacxo.rr;-'fon

HI~at KOTOPbIH: 51BJI5IeTC5I O,ZJ.HHM H3 rJIaBHblX nOKa3aTeJIeH 3KOHOMHl{

OCTH pa60TbI ,ZJ.BHr aTeJI 51 , npaBHJIbHOCTH ero perYJIHpOBKH H paooTbI 

OllJIMBHOH annapaTYPbI. 
3aMep pacxo.z:r.a TOnJIHBa onp~.z:r.eJI5IeTC5I no MepHoMY oaKY, CYM-

apHoMY Cl{eTl{HKY pacxo,ZJ.a TOnJIHBa HJIH pacxo.uHoH u.HcTepHe. noc
e)l.HlIii cnocoo 51BJI5IeTC5I HaHMeHee TOl{HbIM. Bo Bcex cnocooax H3Me

eHH5I Heooxo,ZJ.HMO yqHTbIBaTb nepenycK TOnJIHBa OT TOnJIHBHbIX 

HaCOCOB BbICOKoro .uaBJIeHH5I, KOTopoe .lI.OJILKHO nocTynaTb CHOBa B 

tYl{aCTOK TOnJIHBHOrO TPy6orrpOBo.z:r.a Me)K.z:r.y Cl{eTl{HKOM, MepHbIM oa-

~KOM, paCXO.lI.HOH: u.HCTepHOH: H ,ZJ.BHraTeJIeM HJIH Herrocpe,ZJ.CTBeHHO 

tB MepHbIH oaK HJIH p.aCXO.z:r.HYIO u.HCTepHY, HJIH ,ZJ.OJILKeH 3aM'ep5lTbCH 

IOT)l.eJIbHO, a saTeM BbIl{HTaTbC5I H3 oomero pacxo,ZJ.a. 
~ npH 3aMepe pacxo.z:r.a TOnJIHBa no Cl{eTl{HKY, rH.z:r.pOCTaTHl{eCKHM, 

,fH.H.POnHeBMaTHl{eCKHM HJlH ITHeBMaTHlleCKHlVl rrpHoopaM Heo6xo.z:r.HMO 

tBCer,ZJ.a npOBep5lTb npaBHJIbHOCTb nOJIYl{eHHbIX pe3YJIbTaTOB pacxo.lI. a 
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TOrrJIHBa rrp HHM, CJIe)l,OBaTeJIbHO, H rrpaBHJIbHOCTb pa60Tbi TaKIIX npH-

60pOB. 3TO )l,OCTHraeTCH )l,y6JIIIpOBaHHeM 3aMepa paCXO)l,a TOrrJIIIBa no 

)l,pyrHM HMeIO~HMCH Ha CY)l,He rrpII60paM pacxoAa TOrrJIIIBa, HarrpH

Mep, paCXO)l,HOII I.J.IICTepHe rro MepHbIM CTeKJIaM, a npH OTCYTCTBHH 
rrOCJIe)l,HIIX - C rrOMorn.bIO <PYTlIITOKa. 

nepe)l, rrpOH3BO)l,CTBOM 3aMepOB rro paCXO)l,HOH I.J.HCTepHe Heo6xo

)l,HMO y6e)l,HTbCH B rrpaBHJIbHOCTH pa36HBKH lIIKaJIbl Ha MepHblX CTeK

JIax H COOTBeTCTBHe 06'beMa I.J.IICTepHbI rrYTeM 3aMepa ee reOMeTpHt{ec

KHX pa3MepOB. TaK)Ke )l,OJI)KeH 6blTb rrpOBepeH 06'beM MepHoro 6aKa 
Me)K)l,Y MepHTeJIbHbIMII OTMeTKaMH. 

B npaKTHKe Hepe)l,KH CJIYlIaH, KOr)l,a HeT TaKoro COOTBeTCTBHH. 
I1Hor)l,a, ~anpHMep, npH peMOHTe YMeHblIIaIOT HJIH YB8JIHlIHBaIOT 06'beM 

paCXO)l,HOH I.J.HCTepHhI, a MepHYIO lIIKaJIY OCTaBJIHIOT cTapyIO, IIJIH rroc

.TIe pa360pKH II t{HCTKH MepHblX CTeKOJI MepHYIO lIIKaJIY YKpenJIHIOT 
HerrpaBIIJIbHO H T. A. , 

He06xo)l,HMO )l,06HBaTbCH, lITo6bI Ha KaLKAOM cYAHe 6bIJIH YCTaHoB

JIeHbI cYMMapHble ClIeTt{HKH pacxoAa TOnJIHBa HJIH MepHble 6aKH, npH 

HaJIIIt{HH KOTOPbIX MexaHHK MOiKeT npaBHJIbHO CYAHTb 0 pa60Te ,IT.BH

raTeJIH, TeXHHt{eCKH rpaMoTHo II 3KOHOMHt{HO 3KCrrJIyaTHpoBaTb ero. 

PaCCMOTpHM pa3JIHt{-

I J , 

PRC 93. YcraaOlBKa MepHoro 6aKa' 
. a-c MepHb'MH CTeKJIaMH MelKAY 06'beMaMH, 6-c 

06Il1,eli CTeKJISlHHo/t TPy6KO/t Ha Bb'COTY Tpex 06'b 
eMOB l-TpexxoAoBOii KpaH, 2-MepHb,e MeTKH 3-
TepMoMeTp, 4-cTeKJIa. I-IlOCTYIlJleHHe TOIlJlHlIa H3 
pacxOAHOii n;HCTepHbI, II-IlepenYCK TOIlJlHBa OT 
THB)l, I I I-IlocTYIlJIeHHe TOIlJIHBa K ABHraTeJIIO 

Hble cnoco6bl II3MepeHHH 
pacxoAa TOnJIHBa. 

Pacxoo TonAUBa no 
MepHoMY 6aKY. 3TOMY 
cnoc06y II3MepeHH5I OT)J.a

lOT npeAnOt{TeHHe MHorHe 

)l,H3eJIeCTpOHTeJIbHble, CY
)l,OCTpOHTeJIbHble 3aBO,lT.hI H 

:)JSCrrJIyaTaI.J.HOHHHKII. OH 

)l,OBOJIbHO TOt{eH, npOCT H 

He Tpe6yeT K ce6e 60JIb
lIIoro BHIIMaHHH. 

KOHCTPYKI.J.HH MepHoFo 
6aKa H cxeMa ero BKJIK)

t{eHHH B TOnJIHBHblH TPY-

60npOBO)l, )l,BHraTeJI5I no

Ka3aHbi Ha pRC. 9-3. 'Mep

HblH 6aK COCTOHT H3 Tpex 

06'beMoB' BepxHero, cpe,lT.-

Hero H HHiKHero. BepXHHH 
'06"'beM CJIYiKHT AJIH Toro, t{T06bl ycneTb nepeBeCTH pa60TY ,lI.BHraTeJlH 
C paCXO)l,HOH I.J.HCTepHbl Ha MepHbIH 6aK II C,lT.eJIaTb OTCt{eT BpeMeHH ce~ 
KYH)l,OMepOM Ha Hat{aJIO paCXO)l,a TOrrJIHBa. Cpe)l,HHH 06'beM - MepHblH. 

HHLKHHH 06'beM CJIYLKHT )l,JIH Toro, t{T06bJ nOCJIe 3aMepa BpeMeHII pac

xo.rr.a TOrrJIHBa MeLK)l,Y MepHTeJIbHbIMH OTMeTKaMH MOLRHO 6bIJIO yoneTb 

nepeBeCTH pa60TY ,lI.BHraTeJIH Ha paCXOAHYIO I.J.HCTepHY H He OCTaHO
BHTb )l,BHraTeJIb. BepXHHH H HHLKHHH 06'beMbI MepHoro 6aKa BMe
malOT npHMepHO no 5-7 A. 

MepHbIH 6aK YCTaHaBJIHBaeTC5I HHLKe paCXO)l,HOH I.J.HcTepHbI, lITo6bI 
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)H MOr 3arrOJlHHTbCH TOrrJIHBOM CaMOTeKOM, II BbIllle HJIH HHLKe TonJIH· 

~OnO)l,KalJHBaIOrn.erO HaCOCa. 

MepHblH 6aK HarrOJIHHIOT TOTIJIHBOM nYTeM BKJIIOt{eHHH ero rrOCJIe

lI.OBR'TeJIbHQ HJIH B napaJIJIeJIb C OCHOBHblM TOnJIHBHbIM TPy60npoBO

n.OM. TIoCJIe Toro KaK OH HanOJIHHTCH, pa60Ty )l,BHraTeJIH rrepeBo.rr.HT 

fIa TOnJIHBO H3 MepHoro 6aKa. 3a pacxo.rr.OM TOrrJIHBa B MepHOM 6aK: 

CJle)l,HT no ero ypOBHIO B CTeKJIHHHOH TPy6Ke, coe.rr.HHHIOrn.eH BepXHHH 

H HHLKHHH 06'beMbI. 3aMepbl TOnJIHBa rrpOH3BO)l,HTCH Me2K~Y )l,BYM-H 

MepHbIMH OTMeTKaMH, KOTopb1e HaHeceHbl Ha CTeKJIHHHOH TPy6Ke, 

HaXO)l,Hrn.eHCH Ha ypOBHe rrepeMblt{eK MeLK.rr.y 06'beMaMH 6aKa, liTO cno

co6cTByeT 60JIee TOllHOMY 3aMepy TOnJIHBa npII Kat{Ke CYAHa 06'beNi 
MeLK)l,Y MepHblMH OTMeTKaMH TOt{HO BblBepeH. 

OTCt{eT BpeMeHH Hat{HHaeTCH C MOMeHTa, Kor,na TOnJIHBO npOXO,Z:UH 

BepXHIOIO MepHTeJIbHY~.OTMeTKY Ha.CTeKJIHHHOH TPy6Ke, H 3aKaHt{H

BaeTCH npII npoxo.rr.e 1'OnJIHBa lIepe3 HH2KHIOIO OTMeTKY. 
COOTBeTCTBeHHO MepHbIM OTMeTKaM Ha nepeMblt{Kax .rr.OJI2KHbl 6blTb 

C,lI.eJIaHbl .rr.y6JIHPYlOmHe OTMeTKH Ha CJIYt{aH, ecmt CTeKJIRHHaH Tpy6Ka 

6y.rr.eT pa36IITa. Tor.rr.a nOCJIe ee 3aMeHbl MepHble OTMeTKH JIerKO nepe-

HOCHT'CH C nepeMblt{eK Ha Tpy6KY· u u u 

KOHCTPYKll.HH MepHoro 6aKa C 06rn.eII CTeKJIHHHOH TPy6KOH" coe· 

,aHHHlorn.eH BepXHHH II HH2KHHH 06'beMbl (pHC. guS, 6), 60JIee paI.J.HO

HaJIbHa, 1'aK KaK OHa 06ecnet{IIBaeT HenpepblBHbIH KOHTPOJIb 3a nOHH-

2KeHHeM IIJIH nOBbllIIeHHeM ypOBHH TOnJIHBa B MepHOM 6aKe II .rr.aeT 

B03M02KHOCTb CBoeBpeMeHHO npHFOTOBHTbCH K qmKCaI.J.HH Hat{aJIa 

H KOHI.J.a 3aMepa pacxo.rr.a TOnJIHBa HJIH rrpeKparn.eHHH ero HanOJIHeHHH. 

Heo6xo)l,HMO Ha Bcex TenJIOxo.rr.ax, KaK C HeHH.rr.HI.J.HpyeMbIMH, TaK 

Ii C HH.ZI.HI.J.HpyeMbIMII .rr.BHraTeJIHMH, Bcer)J.a YCTaHaBJIHBaTb MepHble 

6aKH, KOTopble .rr.OJIJKHbl Y)J.oBJIeTBOpHTb CJIe)J.YIOIll.HM Tpe6oBaHHHM: 

6aK YCTaHaBJIHBaeTCH B .ll.QcTynHoM, Y)J.06HOM )J.JIH pa60Tbi H OCBemeH

HOM MeCTe; 06'beM MepHoro 6aKa ,lI.OJI2KeH 06eCnettH8aTb pa60Ty.rr.BH

raTeJIH Ha HOMHHaJIbHOH MOrn.HOCTH He MeHee 3-5 MUH, pacxo.rr. Ton

JIHSa npH nOMorn.H MepHoro 6aKa 3aMepHeTCH O)J.HHM lIeJIOBeKOM; 

()6'beM MeiK)J.Y MepHTeJIbHbIMII OTMeTKaMH )J.OJIlI{eH 6blTb TOllHO BbIBe

peH H YKa3aH Ha caMOM 6aKe, a TaK2Ke 3aHeceH B neRet{eHb 06'beMOB 

I.J.HCTepH II B <P0PMYJIHP )J.BHraTeJIH. iMepHTeJIbHble OTMeTKH )J.OJI2KHbl 
)blTb t{eTKO o603Hat{eHbl; MepHblH 6aK )l,OJIJKeH HMeTb npOCTYIO KOH-

:TPYKll.HIO H COCT05lTb H3 Tpex 06'beMOB (npe)J.oxpaHHTeJIbHbIX -:- Bepx. 

-mfO, HIIiKHero H MepHoro, pacnOJIOJKeHHOrO no cepe.rr.HHe), MepH· 

reJIbHble OTMeTKH MepHoro 6aKa )J.OJIJKHbl 6blTb XOPOlIIO BH.rr.Hbl 

ff Haxo.rr.HTbCH Ha ypoBHe lIeJlOBet{eCKoro pocTa; MepHbIH 6aK ~MeeT 
TepMOMeTp )l,JIH 3aMepa 'I'eMnepaTypbl TOnJIHBa H KpaH B HHiKHeH t{ac~ 

TH .rr.JIH TapHpoBKH MepHoro 6aKa nYTeM CJIHB8 HJIII )J.JIH B3HTHH np06bl 

TOnJIlfBa; CHCTeMa )J.JIH H3MepeHHH pacxo)J.a 'TOnJIIIBa )J.OJI2KHa HMeTh 

MHHHMaJIbHOe KOJUIlJeCTBO KJIanaHOB H KpaHoB, BKJIIOt{eHHe MepHoro 

6aKa .rr.OJIiKHO 6bITb npOCTbIM H 6bICTpbIM. u 

06bI4HO MepHble 6aKII YCTaHaBJIHBaIOTCH OT)J.eJIbHO Ha rJIaBHblH 

11 BCIIOMOraTeJIbHble )J.B11raTeJIH. ECJIH MepHbIU 6aK HBJIHeTC5I .rr.JIH HHX 

.o6mHM, TO TOnJIIIBOH3MepHTeJIbHaH CHCTeMa YCJIO)KHHeTCH. 

TIepe.rr. HallaJIOM 3aMepa pacxo)J.a TOnJIHBa He06xOAHMO Trn.aTeJIbHO 
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03HaKOMHTbCH C TOn~HBHOH H TOn~HBOH3MepHTe~bHOH CHCTeMaMH no 
1JepTe>Ky, a 3aTeM HenOCpe.1I.CTBeHHO B MaIllHHHOM OT.1I.e~eHHH. C~e)J.yeT 
H3Y1JHTb, r.1I.e H KaKHe yCTaHoB~eHbI ManaHbI H npOOKH, KaK OHH ne

p eBO.1I.HTCHBO BpeMH 3anO~HeHH~ MepHoro oaKa H npH nepeBO.1I.e pa
OOTbI ,lI.BHraTe~H C MeplIOro OaKa. 

EC~H Ha cY.1I.He HeT MepHoro .0aKa H CYMMapHoro C1JeT1JHKa paCXO.1I.a 
Ton~HBa, TO Ten~OTeXHH1JeCKaH napTHH nepe.1I. peHCOM yCTaHaB~HBael 
nepeHOCHbIH: MepHbIH oaK. JIY1JIlle Bcero .1I.~H npOBe.1I.eHHH Ten~OTeXHH-
1JeCKHX HonbITaHHH HMeTb nepeHOCHbIH MepHbIH oaK C .lI.BYMH MepHTeJIb

HbI:MH OObeMaMH, O.1I.HH H3 KO'TOPbIX paCC1JHTaH Ha nO~HYIO MOmHOCTb 
,lI.BHraTe~H. a ,lI.pyroH - .1I.~H MaJIOrO XO.1I.a H ,lI.~H HcnbITaHHH BcnOMO
raTe~bHbIX ,lI.BHraTMeH:. B npOTHBHOM c~Y1Jae npHXO.1I.HTCH .ll.o~ro O>KH
,lI.aTb OKOH1JaHHH 3aMepa. Ue~ecooopa3HO npOBO.ll.HTb HeCKOJIbKO 3aMe
POB, KOTOpb1e nOKa>KYT 60~ee T01JHbIH: pe3Y~bTaT. B 3TOM c~Y1Jae 
O,lI.HH MepHbIH: OObeM H3rOTaB~HBaeTCH Ha 20-25 A, a BTOpOH: Ha lO
IS A. TIepeHOCHbIH: oaK >KeJIaTe~bHO H3rOTOMHTb H3 ~erKoro MarepHa
JIa, 1JTOObI OH ObI~ KaK MO>KHO ~ef1Ie:-'TaKOH: oaK C nOMOmbIO pe3HHO

Boro Ill~aHra C <p~aHueM H TpeXXO.1I.OBoro KpaHa nO,lI.COe.1I.HHHIOT K OC
HOBHOMY Ton~HBHOMY TPyoonpOBO.1I.Y B Ka>K.1I.OM KOHKpeTHOM c~Y1Jae 
nO-CBoeMY· 

B HaCTOHmee BpeMH HeKOTopbIe CY.1I.OCTpOHTe~bHbIe 3aBO.1I.bI CTa~lI 
B)IeCTO MepHbIX oaKOB oomenpHHHTOH: KOHCTPYKIJ,HH (CM. pHC. 93) 
npHMeHHTb MepHble oaKH oe3 pa3.1I.eJleHHH HX Ha TpH OO'beMa H oe3 
H3MepHTMbHbIX KOHYCOB, T. e. oaKH cn~oIllHoH IJ,H~HH.1I.pHlJeCKOH KOH
CTPYKUHH BbICOTOH 2-3 M H .1I.HaMeTpoM 20-30 CM. Ha OOKOBOH, no
BepxHoCTH HX Ha B~IO BbICOTY C,lI.e~aHbI Mep'Hble CTeK~a 

TIoHB~efme MepHbIX oaKoB HOBOH: KOHCTPYKIJ,HH BbI3BaHO yBe~H1Je
HHeM MOmHOCTH r~aBHbIX .1I.BHraTe~eH H lJ.aCOBOro pacxo.1I.a TOnJlHB<f, 
.n.~H H3MepeHHH KOToporo HeOOXO,lI.HMbI MepHb1e oaKH OO~blIloro oO'be

Ma. OHH C~O>KHbI B H3rOTOB~eHHH H 3aTpY.1I.HHTe~bHbI B TapHpo,BKe. 
B OT~HlJ.He OT OObIlJ.HOH KOHCTPYKUHH MepHbIX oaKoB HX Ha3bIBaIOT Ton
~HBHbIMH peCH,BepaMH, HOO CBOHM BHeIllHHM BH.1I.OM OHH HanOMHH3IOT 

np°.1I.YB01JHbIH pecHBep .1I.BHraTe~H. Ton~HBHbIe pecHBepbI YCTal:lOBJIe
HbI, HanpHMep, Ha cy.n:ax THna «TIHTH.1I.eCHTH~eTHe KOMCOMo~a» 
H «BbITerpa~ec». 

Cnocoo nO.1I.K~I01JeHHH Ton~HBHbIX pecHBepoB H npHHUlin H3Mepe
HHH pacxu0,lI.a TOnJlHBa aHaJIOm1JHbI MepHoMY Ton~HBHoMy OaIKY. 113-
MepHeMblH OO'beM paCXO.1I.a Ton~HBa 3aCe}{aeTCH H OTClJHTbIBaeTCH 
Me>K,lI.Y ~IOObIMH .1I.BYMH OTMeTKaMH, OO'beMbI KOTOPbIX YKa3aHbl Ha 
MepHOM CTeK~e. 

BpeMH pacxo.z:r.a Ton~HBa 3aMepHeTCH ceKYH.1I.OMepOM. 3aMepbI He
OOXO.z:r.HMO npOBO)I.HTb 3-5 -pa3. 4aCOBOH: paCXO.1I. TonmIBa G onpe.1I.e
JHIeTCH no <p0pMYJIe 

. 0- V13600 / 
- T 1(Z It, 

r.z:r.e V - oObeM MepHoro oaKa MeJK,lI.Y MepHblMIH OTMerKaMH A; 
'Y - y.z:r.em~HbIH: Bec TOnJIHBa npH TeMlnepaType ero B 'MepHOM 

oaKe 3a BpeMH H3MepeHHH, Ke/OM3; 
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T - BpeMH onopOIKHeHHH MepHoro OO'beMa (MeIK.z:r.y MepHTeJlb
HbIMH OTMeTKaMH), ceK; yCTaHaB~HBaeTCH KalK cpe.1I.HeapH<p
MeTH1JeCKOe MeIK)I.Y HeCKO~bKHMH 3aMe.paMH. 

Y)I.eJlbHbIH Bec Ton~HBa npHHHMaeTCH no nacnopTY nO~Y1JeHHOrO 
'OnJIHBa, eC~H Tonmmo O,lI.HOH MapKH, C nonpaBKOH Ha TeMnepaTYPY 
'onJlilma B MepHOM OaKe. 

EC~H TorWHBO npe.1I.CTaB~HeT COOOH: CMeCb .IlBYX MapOK, HalnpHMep 
IlOTopHoro H )I.H3eJIbHOro, HJlH O,lI.HY MapKY (.z:r.BYX npHeMOK), HO C 
)O~bIllHM paCXOIK.z:r.eHHeM Y.Ile~bHbIX BeCOB H HeH3BeCTHO HX KOJIH4e
:TBeHHoe COOTHOIlleHHe, TO Y)I.eJIbHbIH Bec onpe,lI.eJIHeTCH C nOMO'mblO 
lpeOMeTpa no np06e, B3HTOH H3 MepHO.ro GalKa, Henocpe.z:r.CTBeHHO B 
l1aIlIHHHOM OT,lI.eJIeHHH H~H B TenJIOTeXHlHlJeCKOH JIaOOpaTopHH. B 3TOM 
Me c~YlJae no OToopaHHoii npooe B TenJIOTeXHHlJeCKOH: JtaoopaTopHH 
}npe.IleJIHeTCH Ka~opHHHblH 3KBHBaJIeHT ,lI.JIH nepeBo.z:r.a HaTypaJIbHOrO 
rOnJIHBa B YCJIOBHoe. 

,npH OTJIHlJHH TeMnepaTypbI TOnJIHBa OT nacnopTHoH (20°C) Y,lI.eJIb
HbIH: Bec onpe)I.eJIHeTCH no <P0PMY ~e 

"h=1--K(tT-20) 1(ZjOM3
, 

rAe 'Y - Y)I.eJIbHbIH Bec TOnJIHBa no na\nopTY, K2/0M 3; 

tT - TeMnepaTypa TOnJIIiBa, °C; . • 
K - TeMlneparypHaH nonpaBKa y.lte~bHOro Beca TOnJIHBa Ha 

1°C, KOTopaH npHHHMaeTcH H3 Tao~. 32. 
Cnocoo onpe.z:r.eJIeHHH pacxo.z:r.a TOnJIHBa no MepHoMY 6aKY npH 

OTCYTCTBMH YTe1JeK TOnJIHBa HaHoo~ee TOlJeH H ,lI.aeT norpeIllHocTb 3a
Mepa +0,1 %. 

B TeXHHlJeCKHX paClJeTaX OObIlJHO y.z:r.e~bHbIH Bec BemeCTBa 'Y npH
paBHHBaeTcH K ero nJIOTHOCTH p. OHIH HMeIOT H O.z:r.HY pa3MepHocTb: 
e/C.M3

J K2/0.M3
J K2/A; r1M3. ,U~H HaHOOJIee TOlJHbIX paClJeTOB 'Y = p. g, 

r.z:r.~ g - YCKopeHHe CBOOO,lI.HO na,lI.aIbmerO TeJIa. 

YAeJlbHbIil Bee 
1'OTIJlHBa, "zIOJ.f,3 

(},17l500-O,71599 
Ot7600- O,7699 
0,,7700-0,7799 
O,7l8OO-0,7899 
0,7'900-0,7999 
(M3000-0,'8099 
0.8100-0,1811199 
0,8000-0,8299 
0.8300-0,8399 
0,6400-0,8400 
0,8500-0,181599 

7 E H. COJIOBbeB 

TaOJlHl\a TeMnepaTypHblX nonpaBOK 

TeMnepaTYPHaSl 
nonpaBij:a Ha 1°C 

0,000831 
0,000&118 
0,0008015 
0,000700 
0,0007'78 
0,000765 
0,00071512 
0,000738 
0,000725 
0,000712 
0,000600 

Y.IleJlbHbIi Bee TOnJlHBa, 
"zIOJ.f,3 

0,8600()-{),8699 
0,8700-0,879,9 
0,8800-0,8800 
.0,8900-0,8999 
0,0000--0,9099 
0,91100-0,9199 
.0,9200-0,9299 
0,9300-0,93199 
0,94100-0,94199 
0,91500-0,91599 

T a 6 Jl II 11. a 32 

TeMnepaTYPHaSI 
nonpaBKa Ha 1°C 

0,000686 
0,00067,g 
0,0001660 
0,000647 
0,0006313 
0,000620 
0,00060\7 
0,000594 
0,0005l8!1 
0,0005&7 
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.::1aMep pacxoaa TonAUBa no ctteTttuKY. CqeTqllKll rrpe.n.Ha3HaQeRbI 

.n.JUI ll3MepeHIUI OO'heMHblX KOJIllqeCTB He<pTerrpo.n.YKTOB. no CBoeMY 
~ YCTpoiicTBY 11 crrocooy .n.eHCTBllH OHll OTJIllllalOTCH .n.pyr OT .n.pyra. 

OJ.(HH CqeTqHKll YCTaHaBJIHBaJOTCH rrapaJ1JleJIbHO C OCHOBHbIM TOnJIHB
HblM rpyoonpOBo.n.OM, .n.pyrHe BKJIlOlIalOTCH HerrOCpe)1.CTBeHHO B OCHO'B-

HYIO MarnCTpaJIb. . 
Bbloop MapKH 3aBHCHT OT copTa, BH3KOCTH, qaCO;BOro pacxo.n.a, pa

oOllero .n.aBJIeHllSI H TeMnepaTypbl H3MepHeMoro He<pTenpo.n.YKTa. a 
TaK}Ke raoapHTOB H Beca ClIeTqHKa. ,llJIH Cy,nOBbIX HYJK.n. MOJKHO pe
KOMeH.n.OBaTb IIIeCTepeHqaTblH CqeTqHK THna 2oo1CBIlIC-25. norpern

HOCTb ero COCTaBJIHeT +0,3..!...-0,5 % . 
He.n.OCTaTKOM CqeTlIHKOB HBJIHeTCH TO, liTO HX HeOOXO)1.HMO Ta'pH

pOBaTb, a 3TO )1.eJIalOT TOJIbKO Crrell.HaJIbHble MaCTepCKHe, KOTopble 
HMelOTCH He BO Bcex rroprax. Ha MaJlbIX peJKHMaX TOllHOCTb H3Mepe
HIHH 3HaqllTeJIbHO rrOHHJKaeTCH. 

OnpeoeAeHue pacxooa TOn.!lUBa no 2uopOCTaTUtteCKUM U eUOpO
nHeBMaTUtteCKUM npu6opaM. DpllHIl.Hn .n.eHCTBllH 3THX rrpHoopOB c~e
.n.YIOJ4HH. B 3aBllCHMOCTH OT KOJIHlIeCTBa TOnJIHBa B pacxo.n.HoH l(H

CTepHe Ha .n.aTtIHKe, YCTaHOBJIe'HHOM B HHJKHeH tIaCTll Il.HCTepHbI, oY.l.eT 
pa3Hoe rH.n.pOCTaTHlIeCKoe .n.aBJIeHHe TOnJIHBa. ,llaTlIHK nepe.n.aeT 3TO 
)1.aBJIeHlle no TpYOKaM, 3anOJIHeHlIbIM JKll,mKOCTblO llJIIH B03.n.YXOM, Ha 
rrpllOOp B nOCT yrrpaBJIeHHH CllJIOBOn YCTaHOBKll. IlIKaJIa rrpHoopa 
rpa.n.YllpOBaHa B M3 H OTTapHpOBaHa Ha COOTBeTCTBlle KO,7IlltIeCfBa 
TOnJIHBa B II.llCTepHe ero .n.a BJIeHll 10. DO.n.OOHble rrpHoopbI YCTaH(}Blle
HbI, HarrpHMep, ~Ha TaHKepax THna «DeBeK» (ff «AJITan», Ha TenJIOKO
)1.ax THna ~DHoHep». 

npaKTHKa rrOJIb30BaHllH TaKllMll nplloopaMll BO BpeMH .TenJIoTeX
HlltIeCKHX HcrrblTaHHH .ZI.JIH 3aMepa lIaCOBOro pacxo.n.a TOrrJIHBa rrOKa-
3aJIa, tITO OHH )1.alOT 3HaqHTeJIbHble norpeIllHOCTH H3MepeHllH, .n.oxo" 
.ZI.HJ4He .n.o 200 K2/tt. Ha TOllHOCTb IHX rroKa3aHHH .u,eHcTByeT IKpeu: H 
.n.ll<p<pepeHT cy.n.Ha, KallKa. Hey.n.ooHo llMH rrOJIb30BaTbCH ,lI.JIH 3aMepa 
pacxo.n.a TOrrJIllBa 11 npll paooTe .n.BllraTeJIH Ha MaJIblX HarpY3Kax, TaK 
KaK H3-3a HeOOJIbIIIOrO pacxo.n.a TOrrJIHBa npllxoJUfTCH 3HatIllTeJIbHO 
YBeJIHtIHBaTb ,lI.JIHTeJIbHQcTb onbITa. UeHa ,lI.eJIeHHH IIIKaJI npHoopoB 
OtIeHb MeJIKaH, K TOMY JKe lIYBcTBHTeJIbHOCTb HX TaKJKe He.n.OCTarOll

Ha, liTO CHHJKaeT TOtIHOCTb 3aMepa. 
B .n.onOJIHeHIHe K 3THM nplloopaM HeOOXO)1.11MO rrpe)1.YCMaTpllBaTb B 

TOrrJIHBHOH CHCTeMe MepHblH OWK HJIH ClIeTlIHK paCXO,lI.a TOnJIllBa. 
TenJIOTa cropaHHSI TOnJIHBa. H3BeCTHO, liTO O,lI.HHaJ.{OBble KOJm:qe

CTBa pa3JIHlIHbIX TBep.n.bIX H JKll)1.KHX TOrrJIllB TIpll cropaHHH BbI,lI.emUOT • 
pa3JIHlIHble KOJIHtIeCTBa 'fenJIa, liTO 3aBllCHT OT KOJIHlIeCTBa co.n.epma
J4HXCH B e.n.HHlllnax HX MaCCbI rOpIOqllX 3JIeMeHTOB: yrJIepo.n.a, BG,n:o
po).{a, cepbl. 

1(0JIHlIeCTBO TenJIa, KOTopoe BbI.n.eJI1IeTCH npll nOJIHOM cropafUiH 
e)1.HHHnbl MaCCbI TOnJIllBa (HanpllMep, 1 K2), aa3b1BaeTCH TenJIOTOH 
cropaHllH TOnJIHBa. aHa HBJIHeTC5I .OCHOBHOH xapaKTepHCTHKOH K3tfe
CTBa TOrrJIllBa H BblpaJKaeTCH B KKaA/K2. Pa3JIlllJaIOT BbIcmyro H lUi3-
IIIYIO TenJIOTY cropaHHH. '"'-

BblcUleii TenAOToii ceopaHUR TonAU8a Ha3b1BaeTC5I KOJIHlIeCTBO Ten-
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.~ BbI)1.eJIHIOm.erocSi npH nOJIHOM cropaHllH 1 Ke TOnJIllBa, C nocJIe.l1.Y

lI,H.M OXJIa1K.l{eHHeM npo).{YKTOB crOpaHH5I .n.o TeMnepaTYPbl KOH
iHcanHH RO)1.HHblX napoB H HCnOJIb30BaHlleM TenJIOTbI KOH)I.eHCanHll. 

HU3tueii TenAoToii c20paHuR TonllUBa Ha3b1BaeTCH KOJIHqeCTBO Ten

; BbI.n.eJI5IlOmerOCH npH cropaHHll 1 K2 TOnJIlHBa 6e3 HCrrOJIb30BaHHH 
~noTbI KOH)I.eHCaUIHH napoB. TeTIJIOTa 3THX napoB YHOCHTCH C BbI
lonHbIMH ra3aMll B .n.BHraTeJIHX BHYTpeHHero cropaHHH H C YXO)I,H

lI~n ra3aMH KOTJIOB. 
,amI TerrJIOBblX paCqeTOB HCIIOJIb:3yIOT BeJIHlJHHbI TenJIOTbI cropa-

tSJ OTHeceHHble K paooqefl Macce TOnJIHBa, KOTopble 0003HalJalOTcH: 

.~waH Q~ H HI1l3IIIa$l QE I 
,nJIH Toro llTOObl MO>KHO OblJIO ocymecTB-!HlTb cpaBHeHHe HOpM 

ICXO,lI.a TOnJIHBa 3HepreTHtIeCKHX YCTaHoBoK, nO)I.ClIeT c}laKTHlIecKoro 

Icxo)1.a TonJUIBa, KOJIlllleCTBeHHYIO 11 KalleCTBeHHYIO cpaBHHTeJIbHYIO 
leHtKY pa60TbI O)1.HOTHnHblX H pa3JIHlIHblX ).{BHraTeJIeH CY.l{OB npH 
.C;OTe llX Ha TOnJIHBe, HMeIOmeM pa3JIHlIHYIO TenJIOTY cropaHHH 
T. n., B13e)1.eHO nOHH'Nle yeAo8Hoe TonAU80, TenJIOTa cropaHHSl KOTO

)ro npHHHT-8 paBHoH 7000 KKaA/K2 . 
.D,JIH nepeBo.na .HaTypaJIbHOrO TOnJIHBa B YCJIOBHOe 11 HaooopoT 

L)Jlb3YIOTCH TaK Ha3b1BaeMblMH KaJIO~HHHbIMH 'tonJIllBHbIM}f 3KBHBa
eJJTaMll 3, npe)J.cTaBJISlIOIUHMH COOOR OTHOIlleHHe HH3IIIeH TenJIOTbI 

'opaHHH HaTypaJIbHOrO TOnJIHBa Q~ K TenJIOTe cropaHHH YCJIOBHOrO 

)llJJHBa-
Q~ 

3= 7000 • 

Onpe.lJ.eJIeHUe KOJIHlIeCTBa YCJIOBHorO TOnJIIHBa BycJI ne H3BeCTHO-

~
y KOJl~lIeCTBY HaTypaJIbHOrO TOJ1JIllBa BRaT npOH3BO.lJ.llTCH no c1Jop-

YJJe 
BYCJI =3BH8T • 

, IB Tao.11. 33 npllBe.n.eHbI KaJIOpHHHble 3KBllBaJIeHTbI JKll)1.KllX TOnJIllB, 

ItPBMeHSIIOmllxc5I Ha <pJIOTe (Ha cYXYIO Maccy), peKoMeH.n.oBaHHble 

UeHTpaJIbHblM CTaTHCTlllJeCKHM ynpaBJIeHHeM H .. IJ.HHHM<I>oM. 
npH HaJIHlIHIH B TOIIJIllBe BO)1.bI KaJIOpHHHblH 9KBllBaJIeHT BbllJllC-

nJleTC~ no <p0pMYJIe I WP . 6WP 

3 =( 1- 100) 3- 7000 ' 

rAt 9' - KaJIOpHHHbIH 3KBHBaJIeHT C yqeTOM co.n.epJKameHCH B Ton

,lIMBe BO.n.bI; 
WP"':'" co.rr.ep2KaHlle BO)1.bI B paOOlleM TOnJIllBe, %. 

lIcnonb30BaHHe HOMorpaMM npH npHMeHeHHH TOnJIHBa. Bo Bpe

•• npOBeAeHRH TerrJIOTeXHRlIeckllX llcnblTaHHH R B nponecce 3KCnJIya

, •• 11 'HepreTHlIeCKHX YCTaHOBOK IllllPOKO nOJIb3YIOTCH HOMorpaMMa
M., XapSKTep1I3YIOrn:HMll npHMeHeHHe TOnJIHBa. PaCCMOTpHM HaHOOII. 'IaCTO npHMeHHeMble HOMorpaMMbI. 

li.oMoepaMMa 8R3KOCTb - TeMnepaTypa. TOnJIHBO, nepe)I. TeM KaK 
OYAeT CO)fOKeHO B )I,BllraTeJIe llJIll KOTJIe, nO)I.BepraeTCH cOOTBeTCTBYIO
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KaJlOpHHHble 3KBHBaJIeHTbl 

COPT TOnJIHBa 

OTet{eCT8eHHble 

,UH3eJlbHOe 
l\loTOlpHoe J1.T 
l\loTopHoe ,nM 
He(immoe ra30TypOHHHoe 
3tKcmopTHbIH Ma3YT +110 

<PJlO'}1C'lme Ma3Y1TbI 
TOIIOtl'HbIH Ma3'yT 40 

Marine fuel oU 
Thin fuel oiL 
Marine diesel oil 
G~s oil 

HMnOpTHbte 

I rOCT H./lH MPTY 

rOCT 305-3~ 
rOCT 1667-68 
rOCT 1667-68 
rOCT 11043:r--63 
MPTY IJ2H 
41-63 
rOCT 10685-&3 
rOCT 10585-63 

T a Q JI 'Ii 11; a 33 

KaJ10pHIiHblA 
SKBHBa..neH'f 

1,45 
1,43 
1,43 
1,40 
1,40'. 

1,38 
1,38 . " 

1,38 
1,43 
1,43.. 
1.4& 

men no,UroToBKe, 3aKJIlOlJalOmenCH B no~,UepJKaHlul He06xo,UHMOll B>13-
KOCTM Ha nYTM ero CJIe,UoBaHMH M3 TaHKOB IK nOTpe6HTeJIlO, B OlJHCTKe 
OT MeXaHIHlJeCKHX npMMecell, cepbl H BO,UbI. 

H3MeHeHMe BH3KOCTM TOnJIMBa ,UocTMraeTcH nYTeM ero no,Uorp~Ba. 
3aBHCHMOCTb B5I3KOCTll TOnJIMBa OT TeMnepaTypbI npMBe.rr.eHa Ha' HO
MorpaMMe (pHC. 94). Ha 3TOM HOMorpaMMe no OCM 0p,UMHaT ,UaeTC5I 
BH3KOCTb B pa3JIMlJHbIX e,UHHMuax H3MepeHH5I. ITo OCM a6cUHcc pac
nOJIO.lKeaa TeMrrepaTypa B rpa,Uycax UeJIbCHH HJIIM Q'>a peHreiiTa. Ha
KJIOHIlble np5IMble Bblpa.lKalOT B JIOrapH<pMHlJeCKMX KOOp,UHHaTax 3a
BHCHMOCTH B5I3KOCTM OT TeMrrepaTypbI TOrrJIMBa. 

Orrpe,neJIeHHe TeMrrepaTypbI rroAorpeBa TOrrJIHBa .uJI5I rrpoBe.ueHH5I 
c HHM pa3JIHlJHbIX orrepau.Hll (rrepeKalJHBaHHe, cerrapa u.H5I, rrO,l1TOTOBKa 
K C.lKHraHIHlO) npoH3Bo,UHTC5I cJIe,UyIO:U~HM 06pa30M. HaxoAHT TOlJIKY, 
cooTBeTcTBYlOmylO nacnopTHoM B5I3KOCTH H TeMnepaType, H !Jepe3 Hee 
rrpoBo,U5IT rrp5IMyJO napaJIJIeJIbHO 6a30BbIM HaKJIOHHbIM npHMbIM. 3Ta
np5IMaH 6y,UeT Bblpa.lKaTb rpa<pHlJecKYlO 3aBMCHMOCTb BH3KOCTH .llaH
HOM napTHH TQlIIJIMBa OT ero TeMrrepaTYPbI. 

HarrpHMep, Tpe6yeTC5I orrpe.ueJIHTb, ,UO KaKoM TeMnepaTypbI He06-
XO,nHMO rro,UorpeTb TOrrJIHBO, eCJIH OHO .uOJI.lKHO rro,UaBaTbC5I .llJIH C.lKH
raHHH _ B ,lJ.BHraTeJIe npH 2°E. ITpOBO,nHM Ha HOMOrp8.MMe rOp!H30H
TaJIbHYlO rrpHMYJO, COOTBeTCTBYlOIUYlO 2°E, ,UO rrepeCelJeHMR C paHee 
npOBe,UeHHOll HaKJIOHHOH rrpHMOH, Bblpa.lKalOIUeH 3aBHCHMOCTb BH3-
~OCTH ,lJ.aHHoH napTHH TOnJIMBa OT TeMnepaTypbI. BepTHKaJIbHaH rrpH
Mall, npOBe,neHHaH !Jepe3 TO!JIKY nepeCelJeHHH HaKJIOHHOH C ropH30H
TaJIbHOH JIMHMeH, nOKa.lKeT, ,no KaKoM TeMnepa1'ypbI He06xO.llHMO Ha
rpeTb TOnJIHBO. 
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,llaHHaH HOMorpaMMa n03BOJIHeT onpe.lleJIHTb TeMuepaTYPY no.llO
rpeBa TOnJIHBa ,lJ.JIH nepeKa!JIHBaHHH ero pa3JUllJHbIMH THrraMM HaCQ,,

COB, .n.JIH cerrapaUHH, .uJI5I BnpbICKa B )J,BHraTeJIb MJIH KOTeJI, Ha HeH 

!J '0 203040 so SO 70 80 90 100 ITO 120!3{}14ll/j{}Jl{}11!J!8IlllJ?1lJ1I0220240 q F 

PRC. 94. HOMorpaMMa 3aBHCHMOCTli BSI3KOCTM TOIIJlliBa OT TeMlIepaTypbI IIO.!to-
[1pelBa: 

A-rpaHH~a 3aTBep,D;eBaHHlI; E-npe)l.eJI TeKY'IeCTH BepxHHe rpaHHII.bl BlI3KOCTH TOrrJIH-
8S' B npH nepeKa'lHBaHHH BHHTOBblMH H meCTepeH'laTblMH HacocaMH: r~npH nepeKa-
1lHaall;;; lIopmHeBblMH H CKaJIb'laTblMH HacocaMH. l{ - lIPH rrepeKa'lHBaHHH IJ;eHTp06em
HblMH HacocaMH, E - npH cerrapaII.HH; }I( - rrpH BnpblCKe B IJ;HJIHH,D;P )l.BHraTeJIlI. 3 _ 06-

~. JlSCTb cooTBeTcTBYlOllI;all HaHBblrO)l.Hefimefi BlI3KOCTH TOrrJIHBa rrpH BrrpblCKe B IJ;HJIHH,D;P 
,IlBHra~eJIlI' H - TeMrrepaTypa cerrapaII.HH (S5°C); K - BepxHHfi rrpe)l.eJI TeMrrepaTYPbl lIO' 
,IlOrpeBa TbrrJIHBa B OTKPblTOfi CHCTeMe (HaHeceHHble TO'lKH MapOK TOrrJIHBa ,n;aHbl OPH
eH1HpOBO'lHO, HX He06xo,D;HMO ,D;JIlI Kam)l.ofi KOHKpeTHofi napTHH TOllJIHB

2
a
S 

~~~'l) HlITb no 
I'IacrropTY, BMeCTO 2,5 ceT, YKa3aHHoro Ha HOMorpaMMe, 6paTb • 

YX8a8HbI rpaHMnbI 3THX OnepaUHM. OHa n03BOJI5IeT IIepeBO,lJ.MTb B513. 
KOC'fb 113 O,lJ.HoH CHcreMbI B ,lJ.pyrylO. " 

HOMoepaMMa OAR onpeaeAeflUfl BR31WCTU CMeceu fleqJTenpOOYK
rOB. B npaKTHKe McnbITaHHll H 3KCIIJIyaTaUHH CHJIOBbIX YCTaHOBOIK lJa"
CTO nplHMeHHeTcH CMeCb .n.BYX BH)J,OB TOnJIHBa. IT?3TOMY, lJTo6bI MO.lK

"0 C5h1JIO nOJIh30BaTbC5I, HanpHMep, HOMorpaMMOH BH3KOCTb - TeMne
pITyp8 H pellIaTb no HeM He06xo)J.MMble 3a,naQM, Ha)J.O 3HaTb, KaKaH 

181 



OY)l.eT BH3KDCTb TaKDH TDnJIHBHDH CMeCH. ,lJ.JIH 3TDrD nDJIb3YlOTCSI HD

MDrpa~MDH BH3KDCTH CMeCH He<pTenpD.n.YKTDB (pHC. 95). 
,lJ.aHHaH HDMDrpaMMa nDCTpoeHa CJIe.n.YIOIIJ.HM D6pasDM. nO. DCll 

Dp)l.HHaT, cnpaBa H MeBa HDMDrpaMMbI. DTJID)KeHbI 3HaqeHHH BHaKD
CTH" B rpa.rr.ycax 3HrJIepa. OCb aocU;Hcc pa30HTa Ha 100 paBHbIX 'lIa
CTeH H Dnpe.n.eJIHeT npou;eHTHDe CDDTHDllIeHHe CMeWHBaeMbIX HecpTe
npO)l.YKTDB. CJIeBa Ha HDMDrpaMMe npHBe)1.eHa WKaJIa nepeBD.lla IKtHHe
MaTHqeCKDH B513KDCTH B caHTHcTDKcax B rpa.n.YCbI 3HrJIepa. 
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PEe. 95. HOMorpaMMa J}.JUJ onpe)J.eJIeHHH JBSl3IKOCTE cj\feceii HeIPTenpo.n:YIKTOB 

I 

HDMDrpaMMOH nDJIb3YlOTCH cJIe,lI,YIOIIJ.HM 06pa3DM. HanpHMep, He-
OOXD)1.HMD onpe~eJIHTb BH3KDCTb CMeCH )1.BYX He<pTenpD)1.YKTOB A II B, 
CMewaHHbIX B CDOTHDweHHH 40 H 60%. He<pTenpD~YKT A HMeeT BSIa
KOCTb 1,2°E, HetPTenpD)1.YKT B - 4,5°E. BH3KOCTH He<pTenpDJl.YKTDB 
oepYTcH npH O)l.HOH H TOH )Ke TeMnepaType. CJIeBa Ha HDMocpaMMe 
no. OCH Dp.n.HHaT HaXD)1.HM BH3KOCTb He<pTenpO.lI.ytKTa A, paBHYlO 1,2°E 
CnpaBa Ha HDMDrpaMMe no OCH Op)l.tHHaT HaXO)l.HM 3HaqeHHe BH3KD
cnI 4,5°E He<pTenpD.n.YKTa B. CDe)l.HHHeM ,9TH TOllKH npHMDH JIHHHeH 
Ha DCH aOCU;HCC HaXO)1.HM 3HaqeHHe npou;eHTHDro CDDTHoweHHSI KOJIH
qeCTBa CMewaHHbIX He<pTenpD.n.YKTDB, npHqeM BepXHHe 3HaqeHHH .lI.aHbl 
.ll.JIH He<pTenpD)l.YKTa B, HH)KHHe - )1.JIH He$TenpD)l.YKTa A. TDqKa ne
peCeqeHHH BepT't1KaJIbHOH JIHHlHH, CDDTBeTCTBYIOIIJ.eH npDu;eHTHDMY 
CODTHDlIIe!IHIO CMewaHHbIX He~TenpO.ll.YKTOB, C npDBe.n.eHHDH: paHee 
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UIMDfI JIHHHeH H Ull}JeJ.J,e.l1ll 1 3HaqeHHe BSl3KDCTH CMeCH, KDTDpoe B -

lWeM npl;lMepe OY)I;eT paBHD 1,94°E. nO. .n.3HHDH HDMDrpaMMe MO)KHD Ta,K)Ke Dnpe.n.eJISlTb npoueHTHD~ 
~THDweHHe .n.BYX He~TenpDAyKTDB .n.JISI nDJIyqeHHSI CMeCH 3a.n.aHHDH 
1l3KDCTH, eCJIH H3BeCTHbI HX BSI3KDCTH B DT.n.eJIbHDCTH. 3Ta 3a.n.aqa pe
:aeTCSI B nDpSl.n.Ke, DopaTHDM p-aHee paccMDTpeHHDMY npMMepy. 

HDMDrp aMMa nD3BDJUIeT Dnpe.n.eJIHTb BH3KDCTb cMeceH KaK TDnJIHB, 
lK H MaCeJI, npHqeM BH3Ko.CTb CMeWHBaeMbiX He~TenpD,lI,YKTOB ,lI.DmK
• 6bITb npHBe.n.eHa K D.n.HDH TeMnepaType. 113BecTHD, qTD no. raCTy 
~3KDCTb .n.H3enbHDrD TDnJIHB~npHBD.n.HTCSI npH 20°C, a BH3KDCTb MD

:>pHDro. To.nJIHBa npH 50°C. BSl3,Ko.CTb )J.H3eJIbHblX MaCeJI no. fOCTy 
aeTCSI npH 100°C, a MDTDpHblX - npH 50°C. ilD3TDMY, 'lTDObI nDJIb
pBaTbCH HDMDrpaMMo.H, HeDoxD.n.HMD, eCJIH CMeWHBaeTCH .n.H3eJIbHo.e H 
[OTDpHDe TDnJIHBD, nplHB.ecTH HX BH3KDCTb HJIH K 50°C, HJIH K 20°C, 
3m K KaKDH-JIHOD .n.pyroH TeMnepaType. TO'lHD TaK )Ke HeD6xD)J.HMO 

OCTynaTb H C MaCJIaMH. -
, npHBeJl.eHHe BH3KDCTH TOnJIHB K .n.aHHoH TeMnepaType MQ)KHO npo- \ 
:3BeCTH no. HOMorpaMMe «BH3KDCTb - TeMnepaTypa», O,lI,HaKO nOJIb3~
,aTbCH elO )J.JIH MaCeJI He peKOMeH)J.yeTcH, TaK IKaK MD)KHD ,lI,DnYCTHTb 

HaqHTeJIbHYIO OllIHOKY· • 
HOMozpaMMa U3MeueUUfl nJlOTHOCTU uecpTenpo8YKTa B aaBUCUMO

'TU OT TeMnepaTypbl. DPH onpe)J.eJIemm pacxo.lla TOnJIHBa Ha .llBHra
'eJIb lIJIH KOTeJI, npH Dnpe.n.eJIeHHH KDJIH'leCTBa npIUIHTorD TDnJIHBa 
tpH OYHKepOBKe HJIH HMelOIIJ.erOCSI Ha cy.n.He HeOOXO)l.HMD 3HaTb ero 

r1JIOTHOCTb (y.n.eJIIilibIH Bec) B 3aJ1H
:HMOCTH o.T ero TeMnepaTYPbI. 

. ilJIOTHOCTb HetPTenpo,nYKTOl;l npH 
1I106oH TeMnepaTY'pe MO)KHD Dnpe.n.e
lIHTb no. npHBe.n.eHHDH paHee I~DP-
MYJIe 

O,l1.HaKD 3Ta 3a)1.a'tJa npom.e pe
waeTCSI C 'llOMOlUblO HOMDrpaMMbI 
H3MeHeHHH nJIOTHOCTH He~TenpO)1.YK
TOB B 3aBHcHMoCTH DT TeMnepaTypbI 
(pHC. 96). aHa nDCTpDeHa CJIe)J.YIO-
1I.\HM oOpa30M. OCb op,Zl.HHaT onpe)1.e-

.ruleT nJIOTHOCTb He<pTenpD~YKT6B 0 to '0 60 80 tOO flO (C 
(8 a/eMS), a OCb a6cUHCC - TeMne-
paTYPY TOnJIHBa DT 0 ,no. 1400C. PHc. 916. HOIMorpaMMa H3iMeHeHHH 

SaaOBble HaKJIOHHble npSlMble CDOT- nJIOTHOCTH lHe(t>Terrpo)J.yKTa IB ,33.1BH-
ICHMOCTH OT TeMlIIeparypbI 

BeTCTBYlOT nJIDTHDCTH He~TenpD.llyK-
TOB B aaBHcHMoCTH DT TeMneparypbl 
C HCXD.n.HDH nJIDTHDCTbIO npH 20°C. npOMe)KYTO'lHble 3HaqeHHH Dnpe-

llellHIOTcSI IJYTeM HHTepnOJIHnliH. 
nOpH.lI.DK nDJIb3DBaHHH HOMDrpaMMDH MO)KHD npdCJIe.n..HTb no CJIe-

AYlO1I.\eMY npHMepy. 
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He0l6x~,lU~MO OnpeLll.eJIIITb, KaKa51 TIJIOTHOCTb <l>JIOTQKOrO Ma3YTa <p-5 6y.rr.eT npH 
ero TIOLlI.OrpeJBe 11.0 70oe, eCJIH TIO naarropTy IIIpH I200C ero rrJIOTHOCTb palBHa 
0,924 ejOM3 Ha HOiMorpaMMe HaXiO,lUIM TOqKY, KOTopaH cooTBeTcTByeT nJIOTHOCTH 
1'OIIJIHBa IIpli 2Ooe, 3aTeM lIepe3 Hee IIPOBOl1.lIM HaKJIOHIHYIO npHMylO IIapaJIJIeJIbHO 
6a30lBbIM IIp51MbIM TOIIJ{a IIepeCeQeHIl51 .9Toii: HaKJIOHHoii: IIP51MOH IC Bep'I'HtKaJIbHOH 
np5JlMoii:, C00'l1Be11c11BYIOUI.eii 70oe, oIIpel1.eJIliT IIJIOTHOCTb T{)IIIJIliBa npli 700 e B HarneM 
[lplIlMepe .9Ta llJI01'lIOCTb palBHa 0,18i82 ejcM3 

-
Pacxo)l. MaCJIa. Ka)K,lJ,oMY CY,lJ,HY 3a,ll,alOTC5I HOPMbl paCXO,lJ,a MaCJIa 

Ha XO)1.y, npH MaHeBpax, Ha Cpe,lI.HIHH H MaJIbIH XO,lJ" npH CT05lHKe CY,lJ,
Ha C rpY30BbIMH OnepaII.H.HMH H 6e3 HHX. 

LJT06bI onpe,lJ,eJIHTb 06mHH paCXO,lI. MaCJIa no Cy,nHY Ha XO)1.Y, 3a

Mep.HlOT ~aJIH1fHe MaCJIa BO Bcex paCXO,lI.HbIX H 3anaCHb!X II.HCTepHax, 
B CTOQHOH II.HCTepHe rJIaBHOro ,lI.BHraTeJI5I, B KapTepax .ll:H3eJIb-reHepa

Topa Ha HaQaJIO peHca (nepexo,lJ,a) Ha XO,lJ,Y HJIH Ha CTO.HHKe nepe,n: 

OTXO,lJ,OM, Kor,lJ,a CY,ll,HO 3arpY)KeHO HJIH B 6a.T1JIaCTe )KeJIaTeJIbHO Mac

JlO 3aMep.HTb qepe3 Ka)K,lJ,ble CYTKH 3a BeCb nepeXO,lJ, H CJIe,lJ,IHTb npH 

3TOM, 1fT06bI KpeH H ,ll,HcpcpepeHT 6bIJIH nOCT05lHHbIMH. Pa3HocTb Me)K

,lJ,Y 06IIJ.HM KOJIHtIeCTBOM MaCJIa Ha Ha1faJIO H KOHeII. nepexo)1.a, nO,lI.e
.TJeHHa.H Ha BpeM5I nepeXO,lJ,a, ,lI.aeT CYTOqHbIH HJIH 1faCOBOH ero pac
XO,lI.. 

KpoMe TOro, orrpe,ll,eJI.HeTC.H Y,lJ,eJIbHbIH paCXO,ll. II.HJIHH,ll.poBOro Mac
JIa Ha rJIaBHbIH H BcnOMOraTeJIbHbIH ,ll.BHraTeJIH. Y,ll.eJIbHbI"H paCXOJI. 

ll;HJIHH,lI.POBOro MaCJla orrpe,lJ,eJl.HeTC.H npH HOMHHa.TJbHOH MOIl1.HOCTH IH 

HOMHHaJIbHOM QHCJIe 060POTOB npH pa60Te nBHraTen.H Ha nepeJI.HHA 
XO,lI. nO cpopMYJIe 

HJIH 

r,lJ,e Q 

v 
n 

, i 
m 

t 

O Qz 
ge=l 00 -N, t zla .!l. c. 't, 

eHm 

- Bee MaCJIa, H3paCXO,lI.OBaHHOro 3a BpeM5I IHcnbITaHH.H H3 
O,lJ,HOrO JIy6pHKaTopa, 1),2; Q =y V; 
3,lI.eCb y - Y,lI.e.TJbHbIA sec ll;HJIHHJI.POBOro MaCJIa, Z/CM3 
(K2/aM3) ; 

- 06'beM MaCJIa, H3paCXO,lI.OBaHHoro 3a BpeM5I 3aMepa, CM3 

(aM3, A); 
- HOMHHaJIbHaR qaCTOTa BpameHH5I ,ll.BHraTeJIR, 06/MUH; 
- QHCJIO ll.HJIHH,ll.POB ,ll.BHraTeJI5I; 

- KOJIHQeCTBO II.Q:JIHH,lI.POB, 06CJIY)KHBaeMbIX O,ll.HHM JIy6pH~ 
KaTopOM; 

- HOMHHaJIbHa51 MOIIJ.HOCTb .ll.BHraTeJI5I, a. A. C., 

~ qaCTOTa BpameHH.H )lBHraTeJI5I no CYMMHpYlOmeMY CqeT-

1fHKY Ha HaQaJIO H KOHeII. 3aMepa, 06/MUH; 
- BpeM.H 3aMepa paCXO,lJ,a II.HJIHH,ll.pOBOro MaCJla, tt. 

ECJIH Y,ll.eJIbHbIH pacxo,lI. II.HJlHH,lI.pOBOro MaCJIa onpe,lI.eJI5IeTC5I Ha 

pe)KHMe, OTJIHQHOM OT HOMHHaJIbHoro, B npHBe,ll.eHHble <POp MyJIbi He-
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~XO)]:IfMO nO,:I.CraBHTb 3Ha1feHH.H N e 'H n, pa3BHBaeMbIe Ha 3TOM pe

[MMe. 

OO'beMHbIH HJIH BeCOBOH paCXO,ll, II.HJUIH,ll,pOBoro MaCJIa 3aMep5IeTC5I 

YTeM 3aJIHBa onpe,ll,em~HHOro 06beMa MaCJIa B JIy6pHKaTOp (OTMe

.eTC5I ypOBeHb Ha HeM nepe,ll, IH nOCJIe ,ll,OJIHBa) H onpe,ll,eJIeHHeM 

peMeHH ero paCXO,ll,a, HJIH Hao60pOT, BHa1faJIe 3aMeqaeTC5I pacxo~ 
npe,ll,eJIeHHOrO KOJIHlJeCTBa MaCJIa, aero 06'beM 3aMep5leTC5I .nYTeM 

,OJIHBa MaCJIa MepHhIM COCY,ll,OM. 

Onpe,ll,eJIeHHbIH Y,ll,eJIbHbIH yacxo.ll II.llJIllH,ll,pOBOrO MaCJIa cpaBHll

aeTC5I C peKOMeH,ll,OBaHHbIM 3aBO,ll,OM-CTpOllTeJIeM. B CJIyqae 3HaqH

eJIbHOrO JOTKJIOHeHll51 onpe,ll,e~eHHOro Y,ll,eJIbHOrO paCXO,ll,a II.llJIHH,ll,PO
oro MaCJIa OT peKOMeH,ll,OBaHHOro BbI5ICH5IlOT ero npllQHHbI. 

• Ha rJIaBHOM ,ll,BllraTeJIe 3aMepbI II.HJIHH,ll,pOBOrO MaCJIa Heo6xo,ll,H

[0 npOH3BO,ll,IHTb Ha pe)KHMHbIX onbITax, MHHllMYM no Tpll 3aMepa 3a 

InbIT. Ha ,nH3eJIb-reHepaTOpe.-L- OT,neJIbHO C rpY300nepaII.ll5lMH, 6e3 

IHX HJIll npM HarpY30qHbIX llcnbITaHH.HX. 

DOMllMO 3aMepa qaCOBOro paCXO,lJ,a II.HJIHH,lJ,pOBOro MaCJIa, peKO

leH)l.yeTC5I npOH3BeCTll 3aMep KOJlI1qeCTBa KaneJIb B MHHYTY" nO,lI,a

laeMbIX Ha Ka)K,lJ,YlO CMa30QHYlO TOQKY Ha nOJIHOH HarpY3Ke (,lJ,BHra
eJI.H) , II cpaBHHTb ero C peKOMeH,ll,OBaHHOH 3aBO,lJ,OM-,lJ,IH3eJIeCTpOH

'eJIeM. 

PaCXO,ll, II.HPKYJI5III.HOHHOro MaCJIa Ha CMa3KY rJIaBHOrO ,lJ,BHraTeJI5I 

,aMep5l1OT no CPYTillTOKY B CT01fHOH II.HCTepHe, a 3aTeM onpe,lJ,eJI5IlOT 

[0 HMeIOmHMCH Ha CY,lJ,He Ta6JIHIJ.aM. 

,UJI5I onpe,lJ,eJIeHH5I paCXO,ll,a II.HPKYJI5III.HOHHOro MaCJIa Ha ,lJ,H3eJIb

'eHepaTOp 3aMep5lIOT HaJlHqHe MaCJIa B KapTepe MepHbIM IIJ.ynoM Ha 

[atIaJlO nepeXO,lJ,a (JIYQIlle Bcero npH Hepa6oTalOIIJ.eM ,nH3eJIb-reHepa

lope) II tIepe3 ,nBoe-Tpoe CYTOK. 06'beM H3pacXO,lJ,OBaHHoro MaCJIa 

mpe,lJ,eJl5lIOT nYTeM ,lJ,OJIHBa MaCJIa TapIHpoBaHHbIM COCY,ll,OM )1.0 nepBO

lallaJIbHOll OTMeTKH. 

Ha OCHOBaHHH HaTypHblX 3aMepoB, aHaJIH3a pacxo,lJ,a MaCJIa no 

leCHQHbIM MaIllHHHbIM OTC1feTaM H Y1feTa ,lJ,aHHbIX ,lI.H3e(IeCTpOllTeJIb

llbIX 3aBo)1.0B no pacxo)l.Y MaCJIa YCTaHaBJIHBalOTC5I HOPMbI 06IIJ.e'r0 pac- -

CO.ll.a MaCJIa Ha CHJIOBYlO YCTaHoBKY Ha XO,lJ,Y If Ha CT05lHKe. Ha xo,ny 

lopMa pacxo,lJ,a MaCJIa 3a,lJ,aeTC5I B K2/tt HJIH B z/u. A. c. ~. Ha 06/MUH 
~JlSl cpe,n;Hero xO,ll,a npHHHMaeTC5I 75% pacxo,lJ,a MaCJIa OT HOPMbl 

nOJlHOrO xo,na, ,lI.JI5I MaJIOrO XO,ll,a H ,lJ,JI5I MaHeBpoB - 50% OT HOPMbl 

10JlHOrO XO,lI.a. Ha CT05lHE:Y CY,lJ,Ha HopMa paCXO,lI.a MaCJIa 3a,lI.aeTC51 

~ Ke/cYTKu OT,lJ,eJIbHO ,lJ,JI5I CT05lHKIH C rpY300nepaII.H5IMH H 6e3 HHX. 

§ 26. H3MepeHHe CKOPOCTH cy,ll,Ha 

O~HOll H3 Ba)KHbIX BeJIH1fHH, onpe,lJ,eJl.SIeMbIX BO BpeM.H HOpMllpO~ 
SOllHbI~ HCIIbITaHHH cY,lI.Ha, .HBJI5IeTC5I TeXHH1feCKa51 CKOPOCTb cY,lI.Ha. 

reXHH1feCKa51 CKOPOCTb cY,lJ,Ha - 3TO ero CKOPOCTb npH YJI.OBJIeTBOpH

reJlbHOM TeXHHQeCKOM COCTO.HHHH CHJIOBOH YCTaHoBKH, Kopnyca H 

sMHTa, HOpMaJIbHbIX rH,lJ,pOMeTeOpOJIOrH1feCKlHX YCJIOBH5IX, OTCYTCTBH~ 

TelleHHli, cooTBeTcTBYlOIII.a.H 3a,ll.aHHOA CY,ll.HY MOIII.HOCTH rrpH nOJI'HOH 

)C8.ll.Ke B rpY3Y H npH rrepexo,lJ,e B 6aJIJIaCTe. 
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CKOPOCTb cy.n.Ha onpe.n.eJIHeTcsr OTHOCHTeJIbHO BO.n.bI cJIe.n.YJOIII.HMH 
cnoc06aMH: no JIary, no npOMepeHHOMY Ha MOPCKOH aaBuran.HoHHoH 

'KapTe paCCToHHIIIO, Ha MepHOH MHJIe, C nOMOIII.bIO c6paCbIBaeMblX C 
cy.n.Ha nOnJIaBKOB IIJIH no nJIaBalOIII.HM npeAMeTaM. 

Onpe,ll.eJleHHe CKOPOCTH no Jlary. B npaKTHKe CY,lJ.oBOLK,lJ.eHHH HaH-

60JIbWee pacnpOCTpaHeHHe nOJlytJHJIH cnoc06bI onpe,lJ.eJIeHHH CKOPO
CTH CY,lJ.Ha no JIary. COBpeMeHHble JIarH H3MepHIOT CKOPOCTb CY.llHa H 
npOH.lleHHOe paCCTOHHHe He OTHOCHTeJIbHO nOBepXHOCTH 3eMJIH, a OT
HOCHTeJIbHO BO,lJ.bI, KOTopaH MO}KeT nepeMeIII.aTbCH, T. e. npH60pbl 
.n;aIOT OTHOCHTeJIbHOe paCCTOHHHe. nepeMemeHHe cy.n.Ha no.n .neHCT
BHeM Te~eHHH JIarH He ytIHTbIBaIOl'. H.neH C03.n:aHHH a6COJIIOTHOrO JIa

ra CYIII.eCTByeT .n:aBHO, HO C03.naTb npH60p, .n:aIOm.HH npoH.neHHoe pac
CTOHHHe OTHOCHTeJIbHO nOBepXHOCTH SeMJIH, nOKa He y.naJIOCb. 

npOH.neHHoe paCCTOHHHe JIar H3MepHeT B MHJIHX. 
JIar He .naeT a6COJIIOTHO TOtIHbIX nOKa3aHHH npoH.neHHoro pac

CTOHHHH OTHOCHTeJIbHO BO),{bI. 3Ta oIIIH6Ka 3aBHCHT OT THna JIara Ii 

CKOPOCTH cy.nHa, OHa onpe.neJIHeTCH onbITHbIM nYTeM ,lJ.JlH pa3JIHtIHbIX 
CKopOCTeii H BBO.n.HTCH B nOKa3aHHH KaK nonpaBKa HJIH K09~~Hn.HeHT 
JIara. nonpaBKa JIara He OCTaeTCH nOCTOHHHOH H H3MeHHeTCH C Te
tIeHHeM BpeMeHH pa60TbI JIara. B CBHSH C 3THM onpe.n.eJIHTh ee 3Halle
HHH HY}KHO KaK MO}KHO tIam.e. HaH60JIee TOtIHO nonpaBK3 JIara onpe
JI.eJIHeTCH Ha' MepHOH MHJIe. 

npoii,neHHoe paCCTOHHHe Ha CtIeTtIHKe JIara He06xo.1l.HMO 'OTCtIHTbI
BaTb CTporO no ceKYH.1l.HOH CTpeJIKe ttaCOB Ha HattaJIO H KOHen. saMe
pa. CKOPQCTb onpe.n.eJIHeTCH KaK pa3HOCTb OTCtIeTOB nOKasaHllul CtteT
qHKa npoii.neHHoro nyTH B MHJIHX, .lleJIeHHaH Ha BpeMH 3aMepa. Pas
MepHOCTb CKOPOCTH - MUilb/tt lIJIH Y3JIbI. 

JIarH ,lJ.eJIHTCH Ha .n.OHHbIe H 3a6opTHble. 06bltIHO CKOPOCTb onpe
,neJIHIOT no .n.OHHOMY JIary, a B CJIyttae HeHcnpaBHOCTH HJIH .llJIH npo
Bep'KH ero nOKa32HHii npHMeHHIOT 3a60pTHble JIarH. ,lloHHbIe JIarH 
6bIBaIOT rH.npOMeXaHHtIeCKHe IH rH.npaBJIHtIeCKHe. 

3a60pTH~e JIarH 6bIBaIOT MeXaHHtIeCKHe H 3JIeKTpOMeXaHHtIeCKHe 
4aCTO B03HHKaIOT OWH6KH B HX npHMeHeHHH. n03TOMY paCCMOtpHM 
HX 60JIee no.n.p06HO. 

OTetIeCTBeliHaH npOMbIWJIeHHOCTb BbmYCKaeT MeX3HHtJeCKHe 3a-
60pTHble JIani .nByX ]\1apOK: JI3M .n.JIH CKopOCTeH OT 5 .no 15 YSJIOB 1M 
J13B .1l.JIH CKopocTeii .n.o 25 Y3JIOB (pHC., 97). 3TH JIarH QTJIHlIaIOTCH 
O.n.HH OT .n.pyroro nepe.n.aTOtIH.bIM tIHCJIOM B CHCTeMe 3y6tIaTbIX KOJIeC 
CtIeTtIUKOB, a TaKLKe oc06eHHOCTSJMM YCTPOHCTB BepTyweK (yrJIa Ha
KJIOHa nepbeB BepTymKH KOCH). 3a60pTHble MeXaHHtIeCKHe JIarii no
CTpoeHbl Ha npHH.IJ.Hne H3MepeHHH npoH.n.eHHoro paCCTOHHHH. 

Ha nOKa3aHHSJ JI8ra OKa3bIBaeT cym.eCTBeHHoe BJIIHSJHHe AJIHHa 
JIarJIHHSJ. npH YKopOtIeHHOM JIarJIHHe JIar nOKa3b1B8eT paCCTOHHHe 
MeHee npoH.neHHoro, npH y.n.JIHHeHHOM - 60JIee npoH.neHHoro. .llml 
60JIbWHHCTBa cy.n.OB C HOpMaJIbHbIMH 06Bo.naMH npaKTHKOH YCTaHOB
JIeJI8 3aBHCHMOCTb .nJIHHbI JIarJIHHH OT CKOPOCTlI xo.n.a Cy.n.H8 
(Ta6JI. 34) . .llJISJ MaJIOMepHblx Cy.n.OB co cpaBHHTeJIbHO He60JIbWOH 
CKOPOCTbIO xo,na .n.JIIIHY JIarJIHHSJ npHHHMaIOT paBHoH nplHMepHo ABYM 
)J.JIHHaM • cy,nHa. 
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TaOJIHIU 34 

OKOPOCTb, y3/lbt 

3aBHCHMOCTb )l.J1HHbI J1arJlHH9 OT CKOpoCTH cY)l.Ha 
(Cpe.n:.HSHI \I(JBI OOJIbmHHoCTBa cy.n.OB) 

·1 12 'I 15 18 20 

AnHRa J1ar JIHHSl, M \ 70 I 90-100 I ItO-12O 1130-1140 

as 

1180--200 

/ 

PHC. W. 06nraSl cxeMa Jlar8 J13B (J13M) 
l-Kopo6Ka nepeMeHHoro C{)npOTHBJleHHll. 2-pacnpe,lleJlHTeJlbHall Kopo6Ka, 8-3J1e6TPH
'1eCKHe c'leTqHKH (penBTepbI), 4-BHKJllOqaTeJlb~ 5-mTenCeJlbHall Kopo6Ka •• ~~Ka o~_ 
HwA MeXaHHqeCKHR. CqeT'lHK; 7-6amMaK. 8-raK. 9-MaXOBHK. 10-JlarJIHHb. 1 lIepTY 

Ka C COe,ll.HHHTeJlbHoi\ rpyruelt 

Ha JIeCOB03aX nOJIbCKOii nOCTpOHKH THna «BeJIOMOpCKJI-ec», 060-

pYAOBaHH~X 3neKTpOMeXaHHtIeCKHMH sa60pTHblMH> naraMH THna 
LGE-6, HHCTPYKn.HH peKOMeH.nyeT npHMeHHTb CJIe.nylOm.yIO .nJIHHY 

narJIHHSI B 3aBHCHMOCTH OT CKOPOCTH xo.n.a (Ta6JI. 35). 

T a 6 Jill U. a 35 

3aBHclfMoCTb AJlHHbI JlarJlHHH OT CKOPOCTH cY)l,Ha THna «lieJlOMOpcKJlec» 

CKOPOCTb, Y3/l/,JL • Itl ]4 

,lJ,JIlfHa JIarJIHHSl: At • \ 70-80 00-90 go-IrO \1110-130 

PeltOMeH.n.alJ,HH no HCnOJIb30BaHHIO sa60pTHoro JIafa 
.1l.0 ynoTpe6JIeHHH JIarJIHHb .n.OJILKeH 6~Tb B H306HJIHH CMOqeH BO-
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),:(OH, a nO-:OM CJIe)':(yeT onpe,lJ.eJIHTb ero ,lJ.JIHHy. ,uJIH nOJIyqeHH5I TOqHbIX 
nOKa3aHHH JIara MOLKHO rrOJIb30BaTbCH ,lJ.ByMH JIarJIHHHMM C pa3HbIMH 

OTKoppeKTilpOBaHHbIMil ,lJ.JIIHHaMl!: KOPOTKHM ,lJ.JIH 3arpYLKeHHoro CY)':(
Ha H ,lJ.JIHHHbIM - ,lJ.JIH CY,lJ.Ha B 6aJIJIaCTe; MeCTOM YCTaHOBKil CqeTqU

Ka JIara HBJIHeTCH <paJIblll60pT B KOPMOBOH qaCTil rJIaBHOH rraJIy6bI 

HJIH LKe CTpeJIa Ha XO),:(OBOM MOCTliKe. 

KOHCTPYKU;IIH CTpeJIbI ,lJ.OJILKHa 06eCrrelJIITb rrOJIOLKeHHe BIIHTOBoro 
BepeTeHa BHe KIIJIbBaTepa CY,lJ.Ha, a TaKLKe CB060,lJ.HOe BpameHHe Ma· 

XOBilKa JIara. BbIIIYC.KaTb JIarJIIIHb CJIe,lJ.yeT C nO,lJ.BeTpeHHoH CTOPOHbI, 
IIHatIe ero 6Y,lJ.eT 3aHOCIITb B KIIJIbBaTepHYIO CTPYIO III Ha nOKa3aHIIH 
JIara 6Y,lJ.eT BJIIIHTb BO,lJ.HHOH rrOTOK OT rpe6Horo BIIHTa' 

He06xo,lJ.IIMO CJIIIqaTb rrOKa3aHIIH CqeTlJIIKOB II p~rriiTepOB. 
Onpe)l.eJI~HHe CKOPOCTH cy)J.Ha no npOMepeHHOMY Ha MOPCKOH Ha

BHra~HOHHOH KapTe paCCTORHHIO. 3THM cnoc060M nOJIb3YIOTCH rrpH 

rrJIaBaHilil B6JIH3H 6eperoB. ,llJIH orrpe.rr.eJIeHHH CKOPOCTH rrOJIb3YIOTCH 
,lI;ByMH 6eperOBbIMH opIIeHTHpaMH (MaHKaMIH, MbIcaMH, 6YHMH) IIJIH 

,lJ.BYMH 06cepBOBaHHbIMH TOqKaMH, paCCTOHHHe MeJK,lJ.Y KOTOPbIMil H3-
MepHeTCH Ha HaBHraU;HOHHOH KapTe. 

4T06bI nOBbICHTb TOqHOCrb 3Toro crroc06a, paCCTOHHHe MeJK,lJ.Y 
,lJ.ByMH opHeHTHpaMH LLOJIJKHO 6bITb He MeHee 10 MlfJIb, CY,lJ.HO ,lJ.OJlJKHO 

BbILLepJKHBaTb cTporo onpe,lJ.eJIeHHbIH KYPC, H pblcKaHlfe ero Ha Kypce 
,lJ.OJIJKHO 6bITb MilHllfMaJIbHbIM. BpeMH rrpOXOJK,Il.eHIIH CY,lJ.HOM opHeHTH

pOB <pHKcIIPyeTcH C nOMOmbIO CY,lJ.OBOrO rreJIeHraTOpa, YCTaHOB.lleHHoro 

nepneHLLHKYJIHPHO KYPCY CY,lJ.Ha, a He ero p;HaMeTpaJIbHOH rrJIOCKOCTH,. 
KaK 3TO lfHor.rr.a ,Il.eJIaeTCH. Orrpe.rr.eJIeHHe CKOPOCTlf cy.rr.Ha rro o6cep
BOBaHHbIM ToqKaM MeHee TOqHO, lJeM rro ,QByM 6eperOBbIM opHeHTH

paM. 

CH51B C KapTbI paCCTOHHlfe MeJK,lJ.Y ,lJ.BYMH 6eperOBbIMH opIIeHTHpa
Mlf MJIH ,lJ.BYMH 06cepBOBaHHbIMH TOqKaMH, He06xo){HMO IIiX cpaBHHTb 
C paCCTOHHlfeM, npOII,lJ.eHHbIM JIO JIary. B CJIyqae HX 3HaqlfTeJIbHoro 
paCXOJK.rr.eHHH cy.rr.OBo.rr.IITeJIb ,lJ.OJlJKeH rrOBTopHTb Ha6JIIO.rr.eHilH. ECJIH 
3TO paCXOJK){eHHe OCTaeTCH, Ha.rr.o YCTaHOBHTb ero rrplfqlfHbI yqHTbI

BaR B03MOJKHOCTb .rr.eHCTBlfH TeqeHHH H rrorpelliHOCTH B ~orrpaBKe 
JIara. 

He06xo,lJ.IIMO Bcer,lJ.a aHaJIH3HpOBaTb B3alfMHoe paCrrOJIOLKeHHe 06-

ce~BoBaHHblx TOT.feK OTHOCHTeJIbHO JIHHlfH Kypca (rrYTH), npOJIO)l{eH
HOH Ha KapTe. ECJIlf JIHHHH, coe.rr.lfHHIOU(aH 3TH TOqKH 11 .rr.aIOma51 <paK

TlfqeCKOe nepeMeIlJ.eHHe CY,lJ.Ha, He 6y.rr.eT rrapaJIJIeJIbHa JIIHHHH Kypca 
(rrYTH), rrpOJIOJKeHHOH Ha Kapre, He06xo.rr.HMO, npOBepHB Ha6JIIO.rr.eHlfH, 
nOCTapaTbCH YCTaHOBHTb npHqHHbI rrOJIyqeHHOrO paCXOJK,lJ.eHlfH. 

B 3TOM CJIYlJae MO)l{HO OJKH,lJ.aTb BJIHHHHH rrorpelliHOCTH B norrpaBKe 
KOMrraca lfJIH rronpaBKH Ha lLpeH<p, a TaKJKe BJIHHHHH TeqeHHH.' 

IloJIYlJeHHe 06cepBoBaHHoH TOqKIH Ha Kypce, oc06eHHo rrOCJIe ,lJ.JIH

reJIbHOrO ol1cyrcTBHH orrpe){eJIeHlfH, He MOJKer CJIYJKHTb .rr.OKa3aTeJIb
CTBOM ee HaLLeJKHOCTH. XOPOlllHM cpe,n:CTBOM KOHTPOJIH orrpe,Il.eJIeHHH 

'MeCTa cy.rr.H"a HBJIHeTCH H3MepeHHe rJIy6HH MOpH 3XOJIOTOM rrpH nJIa
BaHHH B paHOHe C rJIy6HHaMIH 100-150 .M. 

.H"e06xo,lJ.HMO Bcer.rr.a 3a onbIT npOH3BO,lJ.HTb He MeHee Tpex onpe,lJ.e
JIeHHH CKOPOCTfI MeJK,lJ.Y pa3HbIMIIi 6eperOBbIMfI opHeHTHpaMH HJIH 06-
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cepBoBaHijbIMH TOqKaMH. UPH onpe,lJ.eJIeHHfI CKOPOCTfI cY,lJ.Ha JII06bIMH 

'cnoc06aMH BaxTeHHoMY lllTypMaHY LLaeTCH ,lJ.JIH 3anOJIHeHHH Ta6JIHu;a 

Ha6JllOLLeHfIH Ha MOCTfIKe (CM. npHJIOJKeHHe 2). 
. Onpe)l.eJleHHe CKOPOCTH cY)l.Ha Ha MepHoH MHJIe. 'STOT cnoc06 

onpe.neJIe1lHH CKOPOCTH cy.rr.Ha caMbIH TOlJHbIH, OH aHaJIOrHlJeH Bblllle
onHcaHHoMY. HarrpaBJIeHHe IIi ,lJ.JlliHa MepHoH MHJIH orrpe.rr.eJIHIOTCH 6e

peroBbIMH CTBOPHbIMH 3HaKaMII. CTBOP 1 (pH~. 98), Ha3b{BaeMbIH Be
OyU{UM, YKa3bIBaeT HarrpaBJIeHHe (KYPC) , KOTOPbIM .rr.OJIJKHO CJIe,lJ.O-

Puc. 918. Mep,HaH MIiJIH 

B~Tb CY)I,HO. C rrOMomblO pH,lJ.a .rr.pyrux CTBOPOB 2, pacnOJIOJKeHHbIX 

nepneH.rr.HKYJIHPHO Be,lJ.ymeMY Ha yqaCTKe ,lJ.JlliHOH B 3-10 MHJIb H Ha
SbIBaeMbIX eeKYU{U.MU, .rr.eJIaeTCH OTMeTKa ,lJ.JIHHbI MepHoH MHJIH. Pac

CTo~HHe MeJK,lJ.y ceKymHMH cTBopaMIH TOqHO H3BeCTHO. Ilo BpeMeHH 
npOxOLK,lJ.eHHH paccToHHHH ~LKLLY ceKYIII.HMH cTBopaMH orrpe.rr.eJIHeTCH 

CKOPOCTb cy.rr.Ha. MepHble MHJIM orrHcaHbI B JIOU;HHX. 
f... ,DpH HOpMaJIbHbIX rH)J.poMeTeOpOJIOrHqeCKHX YCJIOBHHX, oTcYTcr

t:, BHM TelJeHIHH H .rr.OCTaTOlJHbIX rJIy6llHax 3TOT Clrroco6 ,lJ.aeT - HaH60JIee 

I T01{Hl>Ie pe3YJIbTaTbI (OLLHoBpeMeHHo Ha M-ePHOH MHJIe rrpoBepHIOT pa-
60TY JIara M YCTaHaBJIMBaIOT ero rrorrpaBKY)· TIPH 3TOM MoryT 6bITb 

CJIe,lJ.YIOIII.He CJIYlJaH. 
1. ECJIH Ha MepHoil MHJIe HeT TeqeHMH, TO CKOPOCTb CY,lJ.Ha orrpe-

AeJIHeTCH no <popMYJIe 

3600s 
VJl=V=~' 

.n,e v JI H V - CKOPOCTb CY)J.Ha COOTBeTCTBeHHO OTHOCHTeJIbHO BO,lJ.bI If 

OTHOCHTeJIbHO rpYHTa, y3JIbI; 
s - paCCTOHHHe MeLKLLY ceKymHMH CTBopaMH, MHJIH; 

t - BpeMH rrp06era, eeK. 
2. ECJIH Ha MepHoil MHJIe ,lJ.eiicTByeT rrOCTOHHHoe TeqeHHe VT H 

HanpaBJIeHHe ero cOBnaLLaeT C HarrpaBJIeHHeM Be,lJ.YIII.ero CTBopa, TO 

BpeMH rrorrYTHoro np06era 6Y,lJ.eT t1 < t, a 06paTHoro t2> t. TIpHqeM 
HH rrpH rrorrYTHOM, HH rrpH 06paTHOM rrp06erax CKOPOCTb OTHOCHTeJIb

HO rpYHTa He 6Y)J.eT paBHa CKOPOCTH OTHOCHTeJIbHO BO,lJ.~: 

V=/=Vn• 
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}VHI Qnpe)l.eJIeHIHI CKQPQCTH CY)l.ItIil QTHQCHTeJIbHQ BQ)l.bl, pa3BUSae
MQM )l.BHraTeJIeM npn )l.8HHQH tJaCTQTe BpameHHH, HeQ6xQ)l.HMO C,H.e
JIaTb )I,Ba npQ6era B npQTHBQnQJIQiKHbIX HanpaBJIeHHHX iH CQCTaSIITb 

• ,l(Ba ypaBHeHHH: 

,l(JIH nQnyTHQro npQ6era s= (VJI+VT ) • i 1; 

,l(JIH Q6paTHQrQ npQ6era s= (VJI-VT ) • t2• 

Pewa1l 3TH ,l(Ba ypaBHeHHH, nQJIYtJHM CKQPQCTb QTHOCHTeJIbHO BQ
,l(bI IIPH ,l(aHHQii Cpe,l(HeH tJaCTQTe BpameHMH (06/MUH,): 

v =S t2+t1 
JI 2t

1
t

2
• 

ECJIH V JI HyiKHQ nQJIYtJHTb B Y3JIaX, a S ,l(aHQ B MHJIHX, t B ceKYH
)I.ax, <pQPMYJIa npHMeT BH,l( 

nDnYTHO MQiKHD onpe)I.eJIHTb CKOPQCTb TetJeHHSI Ha MepHQH MHJIe: 

v - S t2-t1 
T - 2tlt}. , 

V 3600s(t2-t1) 

T 2t1t2 

Cpe)I.HIOIO tJaCTDTY Bpam.eHHH, CQQTBeTCTBYIOLUYIO CKOPOCTPI CYAH8 
nQJIytJHM KalK cpeAHee apH<pMerntJeCKDe H3 tJaCTDT BpameHHH ~lia )I,8Y~ 
upD6erax: 

r.rr.e 17,1 H n2 -1JaCTDTa BpaIIJ.eHHH .rr.BHraTeJIH cDDTBeTCTBeHHQ Ha nD-
nYTHoM If D6paTHDM npQ6erax. 

, 4. ECJIIi TetJeHHe HenQCTOHHHO, HQ CKOPQCTb etD MeHHeTCH paBHoMep
HD, a HanpaBJIelilie 6JIH3KD K HanpaBJIeHHIO Be.rr.ymerQ CTBQpa .n;eJlaIOT 
TPIi npo6era: .rr.Ba B D.rr.HQM HanpaBJIeHHH Ii D~HH B D6paTHbM. CKO
PQCTb B nony:rHDM npQ6ere 

B Q6paTHDM 

3600s 
V2= -t

2
- , 

a BO BTOPDM nDnYTHQM HanpaBJIe'HHH 

va= 3600 s 
tJ • 

CKOPQCTb cY,llHa no. JIary onpe.rr.eJIHeTCH KaK Cpe)I.Hee H3 pe3YJlb
TaTQB Tpex npD6erQB (c y)I.BQeHHDH BeJIHtJHHDH cKopocm CpelTHerQ 
npQ6era): '""'\ 
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AHaJl(\fHtJHQ ,l(JISI Q6QPo.TQB 

4. ilPH npHJIHBHD-QTJIHBHbIX TetJeHHHX peKDMeH,l(yeTcH )l.eJIaTb 

lleCTb npooerDB - TpH ,l(Q HacTynJIeHMH nOJIHQH BQ,l(bI H TpH - nDCJIe. 
10 TpeM npD6eraM Qnpe,l(eJIHIOT Cpe)I,HeB3BeweHHYIO CKDPQCTb ,l(o. H 
IOCJIe nDJlHDii BD)I,bI. 3aTeM paCCtJHTbIBaIOT cpe,l(HIOIO H3 ,l(ByX TIDJIY· 

leHHblX 
5. ECJIli TetJeHHe nDCTDHHHDe H HanpaBJIeHHe erD He Co.Bna,l(aeT 

• HanpaBJIeHHeM Be,l(ymerD CTBDpa, a CDCTaBJIHeT KaKQM-TQ yrDJI, TO. 
aTDM CJIyqae OKQPDCTb Qnpe)I,eJIHeTCH BeKTDpHD-aHaJIHrntJeCKHM 

QCD6DM (YKa3aH B ytJe6HHKax no. HaBHrau.HH). 
HcnbITaHHH npDBD)I.5IT MHHHMyM Ha Tpex peiKHMax pa60Tbl: nDJI

M, Cpe)I.HeM H MaJIDM XD)I.aX ,lJ.JISI CY,lJ.H'!, B rpy3y H QT,l1.eJIbHQ B 6aJI-

CTe. • 
Onpe)l.eJleHHe CKOPOCTH C nOMOlll,bIO c6paCblBaeMblX C CY)l.Ha no

aBKOB. CnocD6 npHMeHHM ,lI,JIH cpaBHHTeJIbHQ THXDXQ,lJ.HbIX H ,lJ.JIHH
hlX CYJlOB. I1x CKQPOCTb He )I.QJDKHa npeBbIlliaTs 15 Y3JID13 npH Jl.JIH-
e CY,lJ.Ha He MeHee 100 .M. ~ 

)lJIH H3MepeHHH eKOPQCTH Ha HDCY H Ha KDpMe cY,lJ.Ha nepneH)I.H
yJIHPHQ erD ,lJ.HaMeTpaJIbHDM nJIDCKDCTH YCTaHaBJIHBaIOTCH CTBDpbI B 
lI)J.e )I.DCKH IHJIH peMKH, B)I.QJIb KDTDpbIX CMOTpHT ,lJ.Ba Ha6JIIO,llaTeJIH. 
aCCTDHHHe MeiK,lJ.Y cTBQpaMH TmaTeJIbHQ H3MepSieTcH. KDPMDBDH 

TBop"'He )I.QJIJKeH 'HaXQ,lJ.HTbCH 6JIH3KQ K KopMe, tJTD6bI nQnJIaBDK He 
on.aJI B 30HY )l.eiiCTBHH rpe6HQrD BHHTa. ' 

3aMep npDH3BQ,lJ.HTCH CJIe)l.yIO)ll:HM o.6pa3DM. <= HDca CY,lJ.Ha 6PD-
310T nQnJIaBOK Ha paCCTDHHHe 10-20 M DT 6DpTa. TIPH npDXDiK)I.e
DB nDnJIaBKa tJepe3 HDCQBDH CTBDP nepBbIii Ha6JIIO,lJ.aTeJIb BKJIIOtJaeT 
BOH ceKYH,lJ.DMep H nQ,lJ.aeT 3HaK JII06bIM cnQcD60M (TeJIe<pQH, 3BDHDK, 
BeT, B3Max pyKH H T. )I..) BTDPQMy Ha6JIIO,llaTeJIIO, KDTDPbIH TaKiKe 
KJIlOtJaeT CBQii ceKyU,lJ.QMep. TIPH npoxQ}K)I.eHHD KDpMOBQrQ CTBopa 

aTOT Ha6JIIO,llaTeJIb QCTaHaBJIHBaeT CBOR ceKyH)I.QMep n Q)I.HOBpeMeHHD 
no.naeT 3HaK nepBQMy Ha6.1IIO)I.aTeJIIO, KQTQPbIii TDJKe DCTaHaBJIHBaeT 

BOH ceKyH)I.QMep. 3a BpeM'H npQXQJK,lJ.eHHH paccTDHHHH Me2K)I.y CTBQ
paMH 6epeTCH Cpe,lJ.Hee nQKa3aHHe Q6QHX ceKYH,lJ.DMepQB. MQ:>KHQ 
'DOJIb3QBaTbCSI H Q)I.HHM ceKYH)J.QMepDM. 

ECJIH MeJK,lJ.y Ha6JIIO)I.aTeJIHMH HeB03MQJKHD YCTaHDBHTb CBH3b, TO. 
ih3MepeHHe BpeMeHH MQ)KHQ npQH3BeCTH, nYCTHB Q,lJ.HQBpeMeHHO ne
peA 3aMepDM D6a ceKyH)I.QMepa H 3aTeM QCTaHQBHB HX npH npQxQJK
,.eHHH nQfl.1IaBKQM Ka)K)I.QrQ cTBDpa. BpeMH npQXQ)K,l(eHHH paccTDHHHH 
MeiK)I.y CTBo.paMH Qnpe)I,eJISIeTCH KaK pa3HQCTb nQ~a3aHHH 3TH X )I.ByX 
ceHJH)I.QMepDB. 

4HCJIO H3MepeHHM 3a QnbIT )I.OJI)KHO 6b1Tb He MeHee Tpex, CKO
POCTb 6epeTCH KaK Cpe)I.Hee apH<pMeTHtJeCKoe Tpex H3MepeHHli. .ami 
THXDXD)I.HbIX H )I.JIHHHbIX Cy)I.DB 3TDT cnQcQ6 ,l(OBOJIbHQ TOtJeH. 

Onpe.n.eJleHUe CKOPOCTH no nJlaBalOUJ.HM npe)J.MeTaM, npeHMym.eCT
BeHHD no nJIaBaIOIIJ.HM JIb)I.HHaM, aHaJIDrHtJHD BbIIlIeDnncaHHOMY. 9THM 
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cn~c060M MOIKHO Onpe.11.eJI5ITb )lOBOJIbHO T04HO CKOPOCTb CY)lOB 2J,JIH
HOH )laIKe MeHbIUe, qeM 100, M, H co CKOPOCTbIO BblIUe, 4eM 15 Y3JIOB. 

Bo Bcex paccMoTpeHHblx crroc06ax CKOPOCTb orrpe)leJI5IeTC5I rro 
¢opMYJIe 

v=sjt, 

r,ne v - CKOPOCTb cy.rr.Ha, Y3JIbI; 

s - rryTb~ ~pOH)l.eHHbIH MeIK)lY )lBYM5I opHeHTHpaMH 3a BpeMlI 
H3MepeIUl5I, MHJIH; '" 

t - BpeM5I rrpOXmK)leHH5I MeIK)lY )lBYM5I opHeHTHpaMH, tt. 
HeOOXO)lHMO BCer)l.a )l.JISI KOHTPOJI5I orrpe)l.eJI5ITb CKOPOCTb cY)lHa 

.1JIOObIMH )lByM5I crrocooaMu. 

DpaBHJIbHOCTb 3aMepeHHOH CKOPOCTU rrpOBep5IeTC5I rro 3KCrrJIyaTa

UHOH!I0MY rpa¢HKY v=f(n), rrOCTpoeHHoMY rro pe3YJIbTaTaM llCIIbl
TaHHH. BC5IKOe 3HaQllTeJIbHOe OTKJIOHeHlle I'pa¢llI~a OT rrp5IMOH: yKa-

3bIBaeT Ha HeTOQHOCTb orrpe)l.eJIem:l5I ero COCTaBJI5IIOIlI.HX HJIH Ha 
BJIH5IHHe rH)lpOMeTeOpOJIOrH4eCKHx YCJIOBHH. • 

UPH orrpe)leJIeHHH CKOPOCTH Ha)l.O Y4uTbIBaTb CJIe)lYIOIlI.He q,aKTO
pbI, BbI3bIBaIOlI.IJHe YMeHbIUeHHe CKOPOCTH cy,nHa [49]: 

YBeJIH"lIeHHe Bo,nOH3MellI.eHH5I cY)l.Ha cBepx HOpMaJIbHOrO Ha 5% 
Bbl3bIBaeT YMeHbIUeHHe CKOPOCTH Ha 1 % ; ! 

oopacTaHHe rro,nBo,nHOH 4aCTH Koprryca MOIKeT rrOBJIeQb 3a CQOOH 
rroTepIO B CKOPOCTH )l.0 20-30 %; 

AH¢¢epeHT cy.nHa ~a HOC 3!laQuHTeJIbHO YMeHbIUaeT ero CKOP0<:;Tb. 
,UH¢¢epeHT Ha KOPMY, rro KpaHHeH Mepe rrpM rrOJIHOH 3arpY3Ke TaK
IKe YMeHbIUaeT ero CKOPOCTb, XOT5I H HeCKOJIbKO MeHbIIle, qeM )l.ItCP
¢epeHT Ha HOC. 

KpeH cy)l.Ha B rrpe)leJIax HeCKOJIbKHX rpa)l.YCOB BbI3bIBaeT He3HaQH

TeJII;>HY1O rrOTepIO B CKOPOCTlI, HO CTpeMJIeHHe CY)l.Ha KaTHTbC5I B CTO

PQHY rrpHrrO)l.H5ITOrO oopTa TpeoyeT QaCTOH: rrepeKJIa)l.KfH PYJI5I, l.J:TO' B 
CBOIO Oqepe)l.b BbI3bIBaeT ellI.e HeKOTOpyIO rrOTepIO B CKOpOCTH. npH 

SHa4HTeJIbHOM KpeHe HapYIIlaeTC5I CHMMeTpH5I OOBO)l.OB rrorpY)KeHHOH 

4aCTH Koprryca H HOpMaJIbHa5I ee OOTeKaeMOCTb, QTO BJIe4eT 3a eOOOH 
rrOTep 10 B CKOP OCTH .no 10-15 % . 

npH BCTpe4HOM UJIH OJIHSKOM K HeMY HarrpaBJIeHHH BeTpa nOTep5I 

B CKOPOCTH MOIKeT AocTHr~Tb 3HaQHTeJIbHblX pa3MepoB, ,nOXo,n5I y He
KOTOPbIX (TUXOXO)l.HbIX) CY)l.OB )l.0 20-30%. 

BOJIHeHHe MOP5I 3Ha4HTeJIbHO YBeJIIUQHBaeT corrpo:rHBJleHHe BO)lbI 

.n:BH)K~HHIO CY)l.Ha, BbI3b1BaeT rrepeoOlI B paooTe .nBHraTeJIeH, TpeoyeT 
4aCTOH rrepeKJIa)l.KH PYJI5I, T. e. rrp5IMO H KOCBeHHO BJIH5IeT Ha BeJIH4H
HY C'KOpOCTH. 

Ha MeJIKOBo.nbe CKOPOCTb cy.noB MOIKeT rrOHHIKaTbC5I Ha 10-15 %. 
~ 

§ 27. H3l\'1epeHHe .lI.aBJIeHHH, TeMnepaTYP H BJIa)KHOCTH B03.l1.yxa 

H3MepeHHe .lI.aBJI~HHH. H3Mep5IIOT aOCOJlIOTHOe, U30bITOQHOe )laB

JleHU5I U BaKYYM. ,UeucTBHTeJlbHOe AaBJleHHe B KaKOH-JlUOO cpe)l.e (ra

se, IKH)l.KOCTH) Ha3bIBaeTC5I aOCOJlIOTHbIM .naBJleHHeM Pa6e, OTCqIH1.'bI-
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BaeTC5I OT aOCOJIIOTHOrO HyJI5I )laBJIeHIl5I H 0003Ha4aeTC5I aTa 1iJIH 
K2C/CJ;t2. 

H36bIT04HbIM )laBJIeHHeM PH30 (rasa B OaJIJIOHe, napa B KOTJIe, 

TOrrJIHBa B TOUJIHBHOM TpyoorrpOBO)le H T . .11..) Ha3bIBaeTC5I pasmu~a 
MeIK)l.Y aOCOJIIOTHbIM )l.aBJIeHlleM B 3TOH cpe)l.e H OKpYIKaIOIlI.HM aT

Moc¢epHbIM .rr.aBJIeHHeM rrpH YCJIOBHH, 4TO 3TO aOCOJIIOTHOe .rr.aBJIe

tlHe OOJIbllle aTMoc¢epHoro. ,UaBJIeHH5I OOJIblUe aTMoc¢epHoro, T. e. 

H30bITOqHble, H3Mep5IIOTC5I MaHOMeTpaMH (B 3TOM CJIY4ae )l.aBJIeHlle 

Ha3bIBaeTCSI ellI.e MaHoMeTpIl4ecKHM), 0003Ha4aIOTC5I aTU llJIH 

K2C/CM2• 

HOpMaJIbHOe aTMoc$epHoe (6apoMeTpHqeCKoe) )laBJIeHHe B03)lyxa 

Po - 3TO .11.aBJIeHHe, COOTBeTCTBYIOllI.ee )l.aBJIeHHIO pTYTHoro CTOJIOa 
BbICOTOH 760 MM pT. CT. rrpH TeMrrepaType B03)lyxa 15°IC; B CHCTeMe 

MKfCC npHOJIH3HTeJIbHO paBHo 1,033 KU/CM2. ,UaBJIeHHe, paBHoe 

1,033 KU/CM2, 5IBJI5IeTC5I e)l.HHUneH H3MepeHH5I )laBJIeHH5I U Ha3bIBaeT
CH <pu3u4ecKoH aTMoc¢epoH, 1 aTM= 1,033 K2CjCM2. 

,UJI5I YJI.OOCTBa pac4eTa B TeXHHKe 3a e,nHHHUY H3Mepemm )laBJIe-
("iH5I rrpHHSITo )laBJIeHUe B 1 K2CjCM2) Ha3blBaeMoe TeXHHQeCKOH aTMO

~cpepoH, 1 aT= 1 K2CjcM2. 

i I1CXO)lSI U3 3Toro, aOCOJIlOTHOe ,II,aBJIeHHe .0Y)leT orrpe)l.eJIHTbCH 

~OpMyJIOH 
! PaOC::::::,PH36+P6 
~JIH 
I 

Pau=PaTII+1. 

• ,UaBJIeHHe lIHlKe aTMoc¢epHoro Ha3bIBaeTC5I paspeIKeHHeM HJIH 

~aKYYMoM H 0003HaQaeTC5I Ph: 

Ph =Po-Pa6c' 

Pa3pe)KeHHe H3Mep5IeTC5I B MM BOa. CT., MM pT. CT.} B rrpOu.eHTax 

fiJIH B K2CjCM2. DPH H3MepeHHH pa3pe)KeHH5I aTMoc¢epHoe .naBJIeHHe 

npUHHMaerCH 3a HYJIb. OTCQeT pa3pe)KeHH5I Be)l.eTC5I B CTOPOHY YMeHb

WeHU5I )l.aBJIeHH5I H rrpHOJIH)KeHHH K aOCOJIIOTHOMY HyJI10 )l.aBJIeHH5I. 

B 3TOM CJIYQae rOBOp5IT, 4TO pa3peIKeHHe paCTeT. Aoc,OJI1OTHa5I rrYCTO-

1'a cooTBeTcTByeT 760 MM pT. CT.} HJIH 100 % pa3peIKeHH5I. 

Bo BpeM5I rrpOBe)l.eHH5I ucrrbITaHHH, ocooeHHo Ha cTapblx cy.nax, 

JIeOOxO)lHMO Bcer)la oOpallI.aTb BHHMaHHe Ha pasMepHocTb )l.aBJIeHHR, 
LlOKa3bIBaeMblX rrplHoopaMu, KOTopble Mi>rYT ObITb B K2/CAt2} aTa, aTU} 

aTM, MM pT. CT. H T. A., U rrpHBoAHTb HX K O.nHOR CHCTeMe. nepeBO.rr. 

paspeIKeHH5I H3 OAHHX e)l.HHHII. 13 Apyrue npoH3Bo.rr.HTC5I rro <j:>OPMY
JlaM: 

" , Ph Ph 
Ph =1 - 100 =1- 735,6 ; 

,,100p~" , 
Ph = 735,6 ={l- Ph )100; 

735,6p~ 
Ph = 100 ~l-p~ )735,6, 
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r,ne p ~ - pa3pe}KeHHe, ara; 
" OL. Ph - TO }Ke, 10, 

P~" - TO }Ke, MM pT. cr. 

B Cy.rr.OBhlX CHJlOBbIX YCTaHOBKax BCTpelIalOTCH BeJlHqHHbI .rr.aBJle
HHH OT COTeH I\,2C/CM2 B TOnJlHBHOH CHCTeMe ,USC ,nO rJlYOOKoro pa3-
pe}KeHIHSI B KOH.n:eHcaTope KOTeJlbHOH YCTaHOBKH HJlH B BaKYYMHOM 
H>CnapHTeJle. 

,UJHI H3MepeHHjJ ,l(aBJleHHH npHMeHHIOTCH CJle.nYI6UJ;He npHQOPbI: 
oapOMeTpbI - ,l(JlH aTMocq,epHoro .naBJIeHHH; MaHOMeTpbI - ,l(JIH .naB

21° 
40 

610 

PRC. 99 U-06pas
ilIbIH MaHOMeTp 

JIeHHH OOJIbIlIe aTMoccpepHoro; MHKipOMaHOMeT-
PhI (HanopOMepbI) - )J.JUt MaJlbIX )laBJIe-
HHH OOJlblIlIe aTMocq,epHoro, )l0 500 __ 
1000 MM 800. cr.; BaKYYMMeTpbI H MHKpoBa
KYYMMeTpbI (THrOMepbI) - AJIH pa3.pe>KeHHH; 
MaHoBaKYYMMeTpbI - .nJlH .naBJleHHH HJlH pa3pe
:meHHH (O,l(HHM npHoopoM); )J.Hq,q,epeHUHaJIbHbIe 
MaHOMeTpbl- ,l(JlH nepena.na .naBJIeHHH. 

npHOOpbI .nJlH H3MepeHHH ,l(aBJleHHH no 
npHHI,(Hny .neHcTBHH obIBalOT }KH)lKOcTHble, npy
:mHHHhle, nopiliHeBbIe, 3JleKTpH'tJecKHe H T • .ZJ.. 

}/(UaIWCTHbte u3MepuTeAu aa8AeHuR. Ha 
CY,l(8X OOblqHO npHMeHHIOTcH V-oopa3Hble MaHO
MeTpbI (pHC. 99). TIpocToTa KOHCTPYKUHH, Ma
,n,e~HocTb B 3KCllJlyaTaI,(HH, HeOOJIbiliaH 'CTOB
MOCTb H ,l(OCTaTOqHaH TOllHOCTb, nOCTOHHC'l'BO 
nOKa3aHHH He3aBHCHMO OT cpoKa CJIY>K6bI 
oOYCJlOBJIHBalOT HX IlIHpoKoe npHMeHeHHe. TIpe
.n.eJl H3MepeHHH TaKHX npHoopoB OT HeCKOJlbKHX 
MM BOO. CT. ,l(0 3 1C2C/CM2, pa6~ 1KH,l(KOCTb
BO)J.a, PTYTb, cnHpT. 

BMHlIHHa H3MepHeMoro .u.aBJleHHH onpe)J.e
JlHeTCH no q,0pMYJIe 

P=lh ZjCM3
, 

-r.n:e '( - Y).I.eJlbHbIH Bec paoo-
'tIeH }KH.II.KOCTH B TPYO
Ke 2/CM3 • 

h - P~3HOCTb' YPoBHeH, CtM~ 
Y)J.eJIbHble Beca HeKoTopblX 

}KH,l{KOCTeH, (21 CM3) : pTyTb 
13,6, BO,lla 1,0, cnHpT 0,8. 

Pnc. 1100, CHffTHe orOlleTa [10 JKH.lI.KOCT

HOIMY 'H3Mtep'H1'eJIlO .a;aBJIeHHH ITpH sarrOJI
HeHHa TpyOKI:I 'BO,l{OH H CTIHPTOM (a) Ii 

.pTyrblO (6) 

TIPH nOJIb30BaHHH V-oopa3-
HbIMH MaHoMeTpaMH, 3anOJlHeH
HhIMH BO.II..OH HJlM cnHpToM, OT
clIer npoH3Bo,nHTCH no HH}KHe
My ypOBHIO MeHHCKa 1KH,l1;KOCTH 
(pHC. 100,~), a npH 3anOJlHe
HHH PTYTblO - no BepXHeMY 
YPOBHIO MeHHCKa (pHC. 100,6) • 
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)l(H)lKOCTHbIe H3MepHTeJlIH. ,n,aB,(JeHHH Ha cY)J.ax ynoTpe6J1HlOTCH KaK 
KYYMMeTpbI, THrO- H HanOpOMephI )lJIH 3aMepa: )J.aBJleHHH npO)lY· 

HOrO H Ha.nJI.YBOqHOrO B03.ZJ.yxa .nBHraTeJIeH, .n~BJIeHHH oTpa60TaB
X ra30li .no H rrocJle Typ6HHbI, YTHJIH3aUHOHHbIX KOTJIOB, nepena)la 

BJleHHH B03,ny~a Me>K)J.Y TonKOH H <pPOHTOM, a Ta.K>Ke B ra30XO.II.e 
nOMOraTeJlbHbIX KOTJlOB. 
n py~uHHbte U3MepUTeAU aaBAeHUR Ha~OOJIee pacnpOCTpaHeHbI Ha 

:):lax, HBJlHIOTCH OCHOBHbIM THnOM CY)1.0BblX MaHOMeTpOB. B KaqecTBe 
aTHbIX npHoopOB npHMeHHIOTCH MaHOMeTpbI THna MTK (MaHOMeTp 
HHqeCKHH Kopa6eJIbHbIH) KJIa-cca TOqHOCTH 2,5. TIPHOOPbI KJIaCCOB 

$ H 1 - KOHTPOJIbHbIe. 
~ flpHHUHn .u.eHcTBHH 3THX npHoopoB -cOCTOHT B H3MepeHIHH .ne4>0p
aUHH ynpyrHx aJIeMeHTOB (TpYOqaTbIX npY}KHH, MeMopaH), npoHc
.zunn.HX no,n-- )1.eHCTBHeM .ll.aBJleHHH Cpe)lbl. OCHOBHOH qaCTblO MaHO

eTpOB THna MTK HBJlHeTCSI O)J.~OBHTKOBaH TpYOqa:aH npyJKHHa aJl
IlnTHlIecKoro celIeHHH. K O)1.HOMY KOHUY ee nO).l.BO.llHTCH H3MepHeMoe 
,BJleHHe, .nPyroH KOHeu lflpy>KHHbI 3a!laHH H COe).l.HHeH C YKa3aTeJI,e
~H CTpeJI,KoH. TIPM YBeJIHlIeHHH miBJIeHHH TpyoKa 6Y).I.eT pa3rHoaTb

, npH YMeHbIlIeHYH - 3aKpyqHBaTbCH H nepeMemaTb CTpeJI~y. 

MaHoMeTpbl )lOJI>KHbI cBoeBpeMeHHo nOBepHTl?cH. fapaHTHeH rrpa
,JlJlbHOCTH paooTbI MaHoMeTpa HBJIHeTCH TO, QTO np~ YCTaHOBHBIlIeM
" pe::mHMe paOOTbI )1.BHraTeJIH rrOKa3aHHH MaHOMeTpa .II.OJI}KHbI Haxo
~0TbCH B npe).l.eJtax, xapaKTepHblX )1.JIH ).I.aHHOrO .II.BHraTeJlH H pe1KHMa. 
~CJlH )1.aHHble YCJIOBHH He BblnOJIHHlOTCH, HeOOXO).l.HMO BbIHCHHTb HX 
:PHqHHY, np0.llYTb nO).l.BO).l.Hll.(HH TpyoonpOBO.n H, eCJIH 3TO He nOMO-
aeT, npOBepHTb MaHOMeTp. . 

K )lOCTOHHCTBaM npY1K~HHblX MaHOMeTpOB OTHOCHTCH: OOJIbWaH 
:YBCTBHTeJlbHOCTb H OOJlbIlIOH .II.Hana30H H3MepeHHH - OT 0,2.II.0 
~OO K2C/CM2, TOqHOCTb nOKasalIHH, B03MO>KHOCTb H3rOTOBJIeHHH npH
OpOB CaMhI:K MaJIbIX pa3MepoB. 
, Fpy8onopumeBbte MaHOMeTpbt (fOCT 8291-57) BblnycKalOTcH C 

epXHHM npe,neJIOM H3MepeHHH OT 2,5 ).1.0 2500 K2C/CM2, KJlaCCOB OJ-2 H 
t5. 3TH MaHoMeTf)bI Ha cY).I.ax He npHMeHHlOTCH._ npHOOpbI KJIaCCa 0,2 
Hna Mill-60 HJlH MH-600 HCn031b3YIOTCH B oeperoBblx nOBepOllHbIX 
a-oopaToplHSIx )J.JlH npoBepKH npYJKHHHblX MaHoMeTpoB H JlH.II.UKa
OpOB. 

MaKcUMerpbt. ,llJlH KOHTPOJIH H perYJIHpOBaHHH MaKCHMaJIbHOrO 
~aBJIeHHH cropaHHH H ,naBJleHMH C1KaTHH ra30B B paoollHx UHJIHH)J.pax 
,BHraTeJIeH, ocooeHHo HeHH).I.Hl.(HpyeMbIx, K~oMe npY1KHHHblX HH.II.HKa
OpOB .THna «MaHraK», WIHPOKO rrpHMeHHlOTcH MaKcHMeTpbl MOJJ,eJlH 
709 H 1711. Ha cY).I.ax ).I.JlH aToH }Ke ueJIH HHOr.II.a npHMeHHeTcH ra
OBbIH MaKcHMeTp «3yJIi;uep». TaKoH ::me KOHCTPYKUHH MaKCltMeTpbI 
3yJlbuep» npHMeHHlOTcH )lJIH orrpe.II.eJleHHH .II.aBJleHHH TOnJIHBa nOCJIe 
OnJIHBHOrO Hacoca BbICOKoro .rr.aBJIeHHH. -

M a K C H MeT p M 0).1. e JI :u 1709 (pHC. 101) MaHOMeTpMQeOKOrO 
Hna; .n.eHcTBHe ero OCHOBaHO Ha TOM, 1I,TO ra3bI, npoxo.nH Qepe3 He-
03BpaTHbIH KJlarraH, B03)J,eHCTBYIOT Ha TpYOllaTYIO npy}K~HY MaHO
[eTpa, YCHJlMe KOTOPOH nepe)laeTCH YKaaaTeJIbHOH CTpeJIKe; npe.II.eJIbI 
3MepeHHH: 100, 160 H 250 K2C/CM2, norpeIllHocTb ±1,5%. 
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MaKCHMeTp COCTOHT H3 ,lXByX OCHOBHbIX Y3JIOB MaHoMeTpa 11, HS
MepmOmero MaKCHMaJIbHoe )].aBJIeHHe cropaHHH B paOOtIeM UHJIHH)].pe 
)].BHraTeJIH II KJIanaHHOro npHcrroco6JIeHHH, KOTopoe B coope C MaHO

MeTpOM cnocooHo coxpaHHTb 
naBneHHe TIOCJIe OTcoenHHeHHH 
MaKcHMeTpa OT 3aMep5leMOrO 
UHJIHH)].pa. KJIarraHHOe rrpHcrro
COOJIeHHe COCTOHT Ha HeBoa
BpaTHoro KJIarraHa 5, HrOJIbtI~
Toro KJIarraHa 14 C MaXOBHtIKOM 
13, npOCCeJIbHOH: llIaHobI 9 H 
a MOPTH3RPYIOrueH CTaJIbHOH 
Tpy6KH 10. 

HeBo3BpaTHbIH KJIainaH pac
nOJIaraeTCH BHyTpH pe6pHcToro 
Kopnyca 8, KOTOPbIH C nOMOmbIO 
IllTyuepa 3, HHnneJISI 2 H Ha
KH)].HOH raHKH 1 C MaXOBHtIKOM 
16 npHcoe)].HHHeTcSI K HH)J.HKa-

TOPHOMY KJIanaHY UHJIHH)].pa 
lliTOK HeB03BpaTHoro KJIarraHa 
)].BHLKeTCSI B HanpaBJISIIOIIl.eH 6, 
Ha BepxHeM KOHue KOTOPOH yc
TaHOBJIeHbI perYJIHpOBOl:JHblH: 
BHHT 15 H cTonopHaH raHKa 7. 
TIPH nOMOmH perYJIHpOBOtIHOrO 
BHHTa nO)].'beM KJIanaHa yCTa
HaBJIHBaeTCSI 0,15-0,2 MM. He
B03BpaTHbIn KJIanaH onHpaerCH 
Ha ce,nJIO 4. 

HrOJIbtIaTbIH KJIanaH 14 C 
MaXOBHtIKOM 13 CJlYLKHT )].JIH 
copoca )J.aBJIeHHH H Bbl1nycKa 
ra30B H3 MaKcHMeTpa nOCJIe 
3aMepa. l(JIanaH TIpe)J.oxpaHH
eTCSI OT BbIBOpatIliBaHliH crOTIO
POM 12. ,UpoCCeJIbHaH manoa, 
MaJIblH: XO~ HeB03BpaTHoro KJIa
rraHa H OOJIbIllOH OO'beM raaa 3a. 
HHM oOeCrre'tIliBalOT rrJIaBHOe 
rrOBblIIIeHlIe JI,aBJIeHlISI npli 

nYJIbCnpYlOrueM nOTOKe n3Me-
PRC 101 MaKcHMeTp MO,!J.eJlH 1709 pHeMoro raaa H YMeHbIIIaIOT 

KOJIe6aHHH cTpe~KlI MaHoMeTpa 
npli 3aMepe. CTaJIbHaH CnHpaJIbHaSI Tpy6K3 10 npe)].Ha3Ha'tIeHa )].JIH 
npeJI,OxpaHeHHH MaHoMeTpa OT HarpeBa H BliOpaUliH. 

TIOPH)].OK 1I3MepeHHSI MaKCHMaJIbHOrO )].aBJIeHHSI B ~lIJIlIH)].pe )].BH
raTeJIW rrpo)].YTb HH)].HKaTOpHbIH: KJIarraH; rrpHcoe)].HHHTb MaI<:CHMeTp 
K HeMY; 3aKpbITb HrOJIbtIaTbIH KJIarraH, OTI<:pblTb HH)].MKaTopHbIH KJIa-
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;aH H tIepe3 HeCKOJIbKO ceKYH)]. rrOCJIe 3Toro H OCTaHOBKH CTpeJIKH Ha 
.,SKcHMaJIbHOM )].aBJIeHHH npOH3BeCTIH OTCtIeT )].aBJIeHHH no IlIKaJIe 

E
RVMeTPa (3a MaKCHMaJIbHOe )].aBJIeHHe rrpHHHMaeTcSI cpe)].HSIH Be
'IHHa, nOKaabIBaeMaH CTpeJIKOH npH ee KOJIe6aHHH), 3aKpbITb HHAH-

8TOPHbIH KpaH, OTKpbITb HrOJIbtIaTbIH KJIanaH, MaKCHMeTp CHSITb C 
H)l.HKaTopHoro KpaHa TIoCJIe BbIIIYCKa ra3a npH60p BHOBb rOTOB 

K ,lI.eHCTBHlO. 
MO)J.eJIb MaKcHMeTpa 1711 

OTJIHtIaeTCSI OT Mo)].eJIli 1709 
YBeJIHtIeHHbIMH ra6apHTaMH 
IlHnneJISI H IllTyuepa, KOTO
pble rr03BOJIHlOT' YCTaHaBJIlI
Ban, npliOOp B MeCTax, He
,lI.OcTynHblx ,!1;JIH MO)J.eJIH 1709 

fa30BbIH H TOnJIlIBHbIH 
MaKcHMeTpbI «3yJIbuep» 
(pliC 102) npe)].cTaBJIHIOT co
Gon nopllIHeBoH MaHoMeTp C 
BHHTOBOi'l npoTHBo)].eHcTBYIO
llI.ei'l nPYLKHHoH H aBTOMaTH
qeCKOH YCTaHoBKoH Ha H3Me
pSIeMoe )].aBJIeHHe, rrorpeIII
HOCTb H3MepeHHH ± 1 % 

BepxHHll, npe,lI.eJI 1I3Mepe
HH9 ra30Boro MaKCliMeTpa 
80 HJIIi 105 K2CjCM2 , TOnJIlIB
Horo MaKCliMeTpa 1000-
1400 K2CjCM2• 
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PHC 102 MaKcliMeTpbI C nOBOpOTHOH: 
rOJIOBKOH: CliCTeMbI «3yJIbu.ep» 

a-ra30BbIH, 6-TOrtJIHBHblH 

II 
I 

Cpe)I.HerO )].aBJIeHHH no Bpe
MeHH - npe,n;Ha3HatIeH )].JIH 
KOHrpOJIH pa60TbI ,n;BlIraTeJIH 
BHYTpeHHero cropaHlIH, a 
TaKJI}e perYJIHpOBaHHH ,lI.BlI
raTeJIeH Ha paBHoMepHoe 
pacnpe,lI.eJIeHlIe HarpY3KH no UliJIlIH,n;paM. B HacTOSIruee BpeMSI IllHPO
Koe npHMeHeHlIe Ha cy)].ax HaXOnHT nHMeTp TI-3, peLKe TIliMeTp CTa

pon KOHCTPYKUHH TI -2. 
OCHoBHble xapaKTepHcTHKlI nHMeTpa n-3 npe)].eJIbI 1I3MepeHHH 

npH60pa, OTCtIHTbIBaeMble no MaHoMeTpy MTl(-49 - 6, 10, 16, 
25 KCC/C.M2, OCHOBHaH )].onYCTHMaSI norpellIHOCTb nOKa3aHHH no BceH 
UIKaJIe He OOJIee ±1,5% MaKCHMaJIbHOrO 3HatIeHlISI IIIKaJIbI; MHHlI
MaJIbHaH qaCTOTa BpameHHH ,n;BHraTeJIH 100 06jMUfl, Bec He oOJIee 
9,5 KG 

HHMeTp TI-3 (pHC 103) COCTOHT H3 Y3JIa nO)J,KJIIOlJeHlISI 1, nepe
HOCHoro KaITlIJIJIHpa 2, OCHOBHoro KanHJIJIHpa 8, )].onOJIHHTeJIbHOro Ka
OHJIJlHpa 9, MaHoMerpa 6 THna MTK-49, yKpenJIeHHOrO Ha IlITyuepe 5, 
SeHTMJIH c6poca )J,aBJIeHH5I 7, BeHTHJIH BKJIlOtIeHlI5I ,n:onOJIHHTeJIbHOrO 

KanHJIJI5Ipa 4. 
197 



OCHOBHOH KanHJIJISIp )J.JIHHOH 20 M HaMOTaH Ha lliTyn.ep 5 II Ha 
Kopnyc BeHTliJISI 7, oTKY)J.a CHOBa nO)J.B01l.HTCSI K lllTyn.epy 5. OCHOB
HOH ,KanHJIJISIp SIBJISIeTCSI raCHTeJIeM KoJre6aHHH JJ.aBJIeHHH, KOTopble 
paS13HBaIOTCSI nplH paooTe ,n;BHraTeJISI. TaKHM 06pasoM, CTpeJIKa MCiHO-
MeTp3 nOK33bIBaeT CpeJl.Hee )J.3BJIeHHe. I 

PHtC. 1103. fiHMeT1p fl-3: 
a-06w.Hil BHA; O-IIpHH~HnHaJlbHalI cxeMa 

,UJISI OrpalHIlJeHllSI lJaCTOTbI CBOOO.z:tHbIX KOJIe03HllH CTpeJIKll B npll
oop BBeJl.eH Jl.OllOJIHllTeJIbHblH KanllJIJISIp, KOTOPbIH MOJKeT 6bITb BKJIIO
lJelj B pa60TY BeHTHJIeM 4, Ha Kopnyc KOToporo HaMOT3H caM KanHJI

JISIp. TIpn: 3aKpblTOM BeHTllJIE: ras, nocTynaIOmliH OT Jl.Bllr3TeJISI, npo
XOJl.llT lJepea .ll.OnOJIHllTeJIbHbIll KaIIllJIJISIp. npll OTIKPbITOM BeHTllJIe ra3 
npOXO)J.llT B DCROBHOH KanlllJiJISIp, MliHySI ,n;onOJIHllTeJIbHbIH. cl>HJIbTP 3 
npe,n;H3SHalJeH Jl.JISI OlJllCTKH IIocTynaIOmHx OT )J.Bllr3TeJlSI r330B. K He
My npllcoe)J.HHSIe~cSI BTOPOH KOHen. nepeHOCHoro KanHJIJISIpa. 

TIpHHn.nn ,n;eHCTBliSI nHMeTpa n-3: )J.aBJIeHlle raSOB, paSBllB3IOIllee
CSI B n.llJIll~,n;pe ,n;BllraTemf, nocTynaeT lJepea yaeJI no,n;KJIlOlIeHllH 1, 
repeHocHblH KanHJIJISlp 2, q,HJIbTP 3, )J.onOJIHHTeJIbHbIH KanllJIJIRp 9 B 

OCHOBHOH KanHJIJISIp 8 npH60p3 II )J.aJIee lJepe3 lllTyn.ep 5 B MaHO
MeTp 6. 

flPH60p MOJKeT KOHTPOJIlipOBaTb pa60TY ,n;ByxTaKTHbIX II lIeTbIpex
TaKTHbIX )J.BHraTeJIeH. nliMeTp n-3 SIBJISIeTCSI nplioopoM nepeHocaoro 

THna. Bce yaJIbI' YJIOJKeHbI B aneUHaJIbHOM q,YTJ1SIpe. 
npH pa60Te HeJIbSSI )J.onycK3Tb, lJTOObI nHMeTp oes He06xo)J.HMOCTH 

HarpeBaJICSI; n03ToMY peKoMeH,n;yeTcSI:" oTKpbIBaTb HH)J.HKaTopHblH 
KJIanaH TOJIbKO nepe)J. nOJIYlJeHHeM OTClJeTa no nplll60py; He npOH3BO
)J.HTb aaMepbl 60JIee· 5 MU1l; rrepHo,n;HlIecKH, lJepea 50-100 aaMepoB, 
OlJHmaTb H npOMbIBaTb q,HJIbTp. 

Ha cy,n;ax npHMeHSIIOTCSI TaK:>Ke 3JIeKTpHlJeCKHe H3MepHTeJIH 1I.aB
JIeHHSI - )J.HCTaHUHOHHble MaHOMeTpbI 3,UMY. 

H3MepeHHe TeMnepaTYPbl B Cy,n;OBbIX YCJIOBHHX npoH3Bo)J.FlTCSI B 

JKH,n;KlIX H ra3006p33HbIX cpe,n;ax, nplH ,n;3BJIeHHSIX OT 3TMocq,epHoro 
,n;o 70 K2C/CM2 :>KH)J.KOCTHO-CTeKJIHHH~IMH II M3HoMeTpHlIecKHMH Tep
MOMeTpaMll, 3JIeKTpHlIecKHMH TepMoMeTp3MH conpOTHBJIeHllH H rep
M03JIeKTpHlJeCKHMH nHpoMeTpaMIH (TepMonapaMH). 
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)l(UOfWCT1l0-CTeKAJl1l1lbte TepMOMeTpbl aalflOJlHSIIOTCSI pTyTbIO HJlH 

IlfPTOM, PTYTHblMH (OCHOBHble B CYAQBbIX YCT3HOBKax) H3MepSIIOT 
aMnep3TypbI B HHTepB3JIe OT -30 ,n;o +500°C, 'cnHpTOBbIMH - MHHy-

)Dble TeMnepaTypbI (0'1' -25 ,n;o -65°C). 
3TH TepMOM€TPbI )J.eJISITCSI: no KOHCTPYKUHH - Ha naJIOlIHbIe H C 

rJO:>KeHHOH IIIKaJIOH no HaSHalIeHHIO - H3 OOP33UOBble H paOOlJlle. 

eOOlIlHe TepMOMeTpbI H3rOTOBJISIIOTCSI K3K JI300paTopHbIMll.: TaK II 
bHlllIeCKHMll. naJIo"tJ:Rble TepMOMeTpbI 06JIa,n;aIOT BblCOKOH T,?lIHO
~blO H rrpHMeHSIIOTd'f B OCROBHOM )J.JISI JIaOOpaTopHbIX H3MepeHHH HJIli 
llK ,KORTPOJIbHbIe TepMOMeTpbI Ha cy,n;ax. TeXHlllIeCKHe TepMOMeTpbJ 

Bv'IOJKeHHOll IIIKaJIOll II norpY:>KaeMOH HM:>KHeH lJaCTbIO (XBOCTOBH-

nM), oGJIa)J.aI01U.He nOBbI- 0/ oj 
~eHHOH rrpO'tlHOCTbIO no 
paBHeHHIO C naJIOlIHbIMll, 
IpllMeHHIOTCSI B CHJIOBbIX 
ICTaHOBKax KaK llITaTHbIe 

lPHOOPbI. 
. naJIOlIHbIH TepMOMeTp 

[pne. 104. a) npeJI:cTa~
UleT COGOll TOJICTOCTeH

tylO Ka'IlHJIJISIpHYIO TpyG
'Y 1 113 TepMOCTOHKoro 
;TeKJIa, Ha KOTOPOH H3He
~eHbI ,n;eJIeHHH IIIKaJIbI 2. 
OpocTpaHcTBo B KanHJIJISI
pe Ha)J. PTYTbIO 3anOJIHSI
eTCSI HHepTHhIM ra30M, 

Obl'lJHO a30TOM. npn HaG
CKB03b TOJImy 
KanllJIJISIp co 

1yTbIO npe)J.cTaBJISIeTCSI 

5 

PilC. 104. /R:iI./I.KOCTHO-CTeKJISlHHble TepMo-
MeTpbl: ! 

a-IIaJlO'lHblil. 6-TeXHHlIecKHiI: C B.TIO»<eHHoA 
IllKaJIoil -H norpy»<aeMoA HH»<Heil lIaCTbIO 
(nplIMOfi H yrJloBoil): }-KanHJlJllIPHalI TpyoKa; 
2-nJiaCTHRKa C TeMnepaTYPHoil IllKaJlofi; 3-
peaepByap C PTYTblO; 4-npo()Ka: 5-o6oJlOQKa; 

6-XBOCTOBalI QaCTb 

H31IHTenbHO YBeJlHlIeH
hIM, lITO n03BOJISIeT TO'lJ
o npOH3S0,n;HTb OTC'lJeT 

eMIIepaTyp. Pe3epByap C 
TYTbIO 3 HMeeT HapYJK
hIH )J.lIaMeTp, O)J.HHaKO-
bIM C HapYJKHbIM ,n;HaMeTpoM KanHJIJISIpHOH TpyGKH, paBHbIH 6-
M~ • 

TeXHllQeCKHH CTeKJISIHHbIH TepMoMeTp (pHe. 104, 6) C BJIO:>KeHHOn 
KaJIOll (fOCT 2823-59) npe,n;cTaBJI51eT C060ll KanllJIJISIpHY~ Tpy6-

Y 1 MaJIorO HapYJKHOrO ,11.iHaMeTpa, YKpenJIeHHYIO ~a nJIOOKOli CTeK
BHHOH nJIaCTHHKe 2 MOJIOlIHOrO nBeTa, nOMerneHHOH C3a,n;ll KanHJIJISI
a Ha KOTOPOll HaHeceHa lliKaJIa. KanHJIJISIp co lliKaJIOH nOMemeHbI.B 

~T~KJISIHHYIO 060JIOlIKY 5, npHnaSIHHYlO K pe3epBya»y 3 co PTYTbIO. 
a OOOJIOlJKe npoTHB HYJIeBOrO AeJIeHHSI lliKaJIbI HaHOCllTCSI HeCMbIBae

i-tOH KpacKoH MeTKa, lJTo6bI npoBepSlTb npaBHJlbHOCTb YCTaHoBKH 
UlKaJIbHOM: nJIaCTHHbI. CBepxy 060JIOQKa aaKpbITa npOOKOH: 4, 3aJIn-

'l'o'ii rnnCOM. 
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PTYTHble TepMOMeTpbI HaXO.:!I.5IT lIIHpOKOe rrpHMeHeHHe B reXHHtIe

CKHX H3MepeHH5IX 6JIaro,Uap5I HX rrpeIHMYIII.eCTBaM, KOTOpble 3aKJIlOqa

IOTC5I B rrpOCTOTe YCTpOHCTBa H MOHTaJKa. HeBbICOKOH CTOHMOCTH, Ha
,UeJKHOCTH ,UeHCTBH5I rrpH ,UOCTaTOtIHO BbICOKOH TOtIHOCTJI H3MepeHMH 

O,UHaKO HM rrpHCYIII.H CJIe,UYIOIII.He He,UOCTaTKH Hey.n.o6cTBO OTCtIeTa, 

OC06eHHO B 3aTeMHeHHbIX HJIH B TPY,UHO,UOcTyrrHblx ,UJI5I Ha6JIIo,UeHH5I 

MeCTaX, 3arra3,UbIBaHlHe rrOKa3aHHH BCJIe,UCTBHe 60JIbIIIOH TerrJI0130H 

HHepUHH (,UJI5I H3MepeHHH MrHOBeHHbIX rrOKa3aHHH), HeB03MOJKHO~'fb 
aBTOMaTHtIeCKPH perHCTpaUHH H rrepe,UatIH rrOKa3aHHH Ha paCCT05IHHe, 

MaJIa5I rrpOtIHOCTb. 3TJI He,UOCTaTKH PTYTHbIX TepMOMeTpO}3 06YCJIOB

JIHBalOT OJl,HOBpeMeHHOe rrpHMeHeHHe Jl,p--yrHx THrrOB rrpIH6opOB .rr.JI5I lI3-

MepeHH5I TeMrrepaTYP, TaKHX, KaK 3JIeKTpHtIeCKHe TepMOMeTpbI COIIPO
THBJIeHH5I H TepM03JIeKTpntIeCKHe rrHpOMeTpbI (TepMOrrapbI). 

TIepe.rr. rrpOBe.rr.eHHeM HCI1HTaJ;IHH (a TaKJKe H B nepHO,IJ. 3KCrrJIya

TaUHIH) PTYTHble TepMOMeTpbI Heo6xo.rr.HMO rrO,UBeprHYTb BHellIHeH 
npOBepKe, KOTOpa5I .rr.OJIJKHa BbI5IBHTb, tITO PTYTb B KarrH.1JI5Ipe He 

HMeeT pa3pbIBOB; IIIKaJIa TepMOMeTpa He HMeeT rrOBpeJK,UeHHH H M.a

.rr.eJKHO 3aKperrJIeHa; Y TepMOMeTpOB C BJIOJKeHHOH IIIKaJIOH HeCTHpaIO

III.a5IC5I MeTKa COBlrra.rr.aeT C .rr.eJIeHHeM IIIKaJIbI; KarrHJIJI5IpHa5I Tpy6Ka 

I1JIOTHO rrpHJIeraeT K IIIKaJIe; ,UJIHHa XBOCTOBHKa TeXHHtIeCKOrO TepMo-

O} 

H 

L 

Puc 1105 OnpaBhI T€pMoMeTpoB • 
a-yrJIOBOrO, 6-npHMoro l-KPhlIIIKa, 2-ac6ecTO
BaH Ha6HBKa 8-IPYTJIHP 4-KOJleHO, 5-HaKH.u.HaH 
rail:Ka, 6-HHnneJlb, 7-IIITy~ep c saW;HTHoil: rHJIb-
30il:, 8-nbDK, 9-ceTKa. lO-}KH.u.KHiI: HJIH CbmY'lHiI: 

HanOJIijHTeJIb 

200 

MeTpa H 3arn;HTHOH orrpa

BbI )J.OXO.rr.HT .rr.o cepe.rr.HHbI 
Tpy6onpOBo.rr.a HJIH KOJI

JIeKTOpa, B KOTOPOM rrpo

H3BO.rr.HTC5I H3MepeHHe TeM

rrepaTypbI, Bee npHMeHHe

Mble TepMOMeTpbI CHoe

BpeMeHHO rrOBepeHhl. 

P a3pbIB JKII)J.KOCTH B 

KarrHJIJI5Ipe JIHKBH.rr.M~YIOT 

rrYTeM Me.rr.JI€HHOrO Harpe

BaHHH (HJIH OXJIaJK.rr.eH;H5I 

)J.JI5I BbICOKorpa.rr.YCHoro 
TepMOMeTpa) Bcero Tep

MOMeTpa .rr.o Tex rrop, rro

Ka OTopBaBIIIa5ICSI 'tlaCrb 

He coe)J.HHHTC5I C OCHOB
HOH JKH,UKOCTbIO. 

LtJI5I YCTaHOBKH H 3a
III.HTbI TepMOMeTpOB OT 

nOBpeJK,UeHHH npIIMeH5I
lOT 3aIII.HTHble '\ orrpaBbI 

(pHC 105). 3amHTHhle orr-

paBbI ,UJI5I TeXHHQeCKlIX 

CTeKJI5IHHbIX TepMOMeT-

POB H3roTaBJIHBaIOTC5I no 

rOCT 3029-59. B 3aSH

CHMOCTH OT YCJIOBIIH 3KC

rrJIyaTaUHH YCTaHaBJIHSa-

rt'C5I CJIe.rtYlOIII.He Tl:UlbI OrrpaB ,UJI5I TeXHHtIeCKllX CTeKJI5IHHbIX 
rTYTHbIX TepMOMeTpOB, ll3rOrOBJI5IeMbIX rro rOCT 2823-59' A - orr

laBbI )J.orrycKaIOIII.He Henocpe.u.C'TBeHHoe corrpHKo'CHoBeHHe pe3epBya

la T~pMoMeTpa C 'H3MepHeMoH cpe.rtoH, npHMeH5IIOT rrpH .u.aBJIeHH5IX 

13Mep5IeMOii cpe,UbI, OJIH3KHX K aTMocq,epHoMY; B - orrpaBbI, H30JIH

IYIOIII.He pe3epByap TepMoMeTpa OT Herrocpe,UcTBeHHoro conplIKocHO

leHH5I C H3Mep5IeMOH cpe.u.oii, iI1pHMeH5IIOT npH Y'CJIOBHOM .u.aBJIeHHH 

13Mep5IeMOii cpe,UbI .rr.o 64 K2CjCM2; B - orrpaBbI, H30JIHpYIOIII.He pe

.epByap TepMoMeTpa OT Henocpe)J.cTBeHHoro conpIHKocHOBeH115I C 113
u
-

lep5IeMoii cpe.u.oH, npHMeH5IIOT 'IIpH YCJIOBHOM .u.aBJIeHHH H3Mep5IeMOH 

:pe)I.bI )I.O 320 K2CjcM2. ~ 
TeMrrepa TypHbIe rrpe)I.eJIbI rrpHMeHeHHSI orrpaB orrpe)I.eJI5IIOTCSI HO

lepaMH TepMoMeTpoB, )J.JISI KOTOPbIX OHH rrpe,UHa3HatIeHbI. 

B 3aBHCHMOCTll OT rrpe,UeJIa H3MepeHHSI TeMrrepaTypbI TepMoMeTpbI 

~MeIOT HOMepa OT 1 ,UO 11 (Ta6J1. 36). UeHa )I.eJIeHHSI TepMoMeTpoB 
i,5-100e 

T a 6 JI If IJ; a 36 

TeMnepaTYPHble npe)l,eJlbl npHMeHeHHH onpa8 

,HOMep TepMO
MeTpa 

Ipe,lJ,eJlbI H3Me
'eHHlI, °c 

rIo q,opl\Ie orrpaBbI 'pa3)I.eJI5IIOTCSI Ha rrp5IMbIe 11 yrJIOBbIe, H30fHY

Tble rro)J. yrJIOM 90 11 135° (pHC. 105). (KOHCTPYKUH5I orrpaBbI C YrJIOM 

90° TaKaSl .iKe, KaK 11 rrpH ~35°.) 
OCHoBHbIe pa3MepbI orrpaB )I. 0 JIJKH bI COOTBeTCTBOBaTb YKa33HHbIM 

Ha pHC. 105 H B Ta6JI 37. 

• T a 6 JI If IJ; a 37 

OCHOBHble pasMepbI onpas 

BhICOTa BepxlHeii: qaCTIf H, .M.M' 
BhIlCoTa CMoTpoBoro OKHa h, .M.M 

" 

200 
130 

200 
190 

1 
60, 80, 100, 120, 1160, 200, 250, 320, 

400, 500, 630, 800, 1000, 1250, 1600, 
2000 

H3rOTOBJHIH OnpaBbI Hli CY)I.He, Heo6xo)I.llMO rrpIH,UepJKHBaTbC5I pe

KOMeH)I.yeMblx pa3MepoB B cJIYtIae 3aKa3a OrrpaB CJIe,UyeT rrpa*BHJIbHO 

yKa~bIBaTb pa3MepbI Ii TeMrrepaTYPHbIH rrpe.rteJI HX rrpHMeHeHH5I. TIPH
MepbI YCJIOBHbIX 0603HatIeHHH )I.JI5I 3aKa3a orrpaB 
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a) onpaBa npHMa5l, pa60TaIOllI.aH npH YCJIOBHOM )I.aBJleHHH, OJllI3-
KOM K aTMooq,epHoMY, C BbICOTOH BepxHeH QaCTH 200 MAt Ii MOllTa>K
HOH )I.JIHHOH 160 .M.M, npe)l.Ha3HaQeHHaH )I.JI5I Tep.MoMeTpa .N2... 
(fOCT 2823-59): onpaBa A200 - 160 .M.M (fOCT 3029-59) ,a;JI5I 
TepMoMeTpa N2 ... ; 

6) onpaBa yrJIOBa51 (H30rHYTa51 no)l. yrJI'()M 90°)," paOOTaIOlI.(aH 
npH YCJIOBHOM ~aBJIeHHIH )1.0 64 Kf-C/C.M2, C BblCOTOH BepxHeH QaCTH 
260 M.M H MOlITa>KHOH )I.JIIHHOH 320 MM, npe)I.Ha3HaQeHHa51 )J.JHI TepMo
MeTpa N2... (fOCT 2823-59): onpaBa 5<90° 260-320 MAt 

(fOCT 3029-59), )I.JIH TepMoMeTpa N2 .. 
He06xo)l.HMO CJIe)I.HTb 3a COCTOHHHeM orrpaB. OnpaBbI .lJ.OJIJKHbI 

e>KerO)I.HO npOBep5lTbC5I Ha npOqHOCTb rrYTeM 6npeccoBKH )l.3BJIeHHeM. 
BbIllIe,UllIHe H3 CTP051 (rrporopallHe IIJIII CKB03Hoe KOPP03IIoHHoe pa30-
e)J.aHHe) He06xo)1.IIMO cBoeBpeMeHHo 3aMeHIITb HOBbIMH. 

OcymeCTBJl5l.H H3'MepeHHfr pTyTHbIMII TepMoMeTpaMH, Heo6xo)1.RMO 
rrOMHIHTb, tITO TeXHHtIeCKIIe TepMoMeTpbI C BJIO>KeHHOii llIKaJwii TapII
PYIOTC5I rrpH nOJIHOCTbIO rrorPY>KeHH6M XBOCTOBHKe. ECJIH YKa3aHHe 0 
rJIy6HHe rrorpY>KeHH5I Ha TepMoMeTpe OTCYTcTByeT, TepMoMeTp rrOBe
pHeTC5I npH rrorpY>KeHIIII )1.0 OTCqHTbIBaeMoro )I.eJIeHU5I (rrOJIHOe norpy
)KeHIIe). TIaJIOqHble TepMoMeTpbI TapIIpYIOTCH rrpH norpY>KeHHtH Bcero 
TepMoMeTpa B H3Mep5leMYIO cpe)1.y. 003TOMY, H3MepH5I TeMnepaTYPY 
C rrOMOllI.bIO rraJIOtIHbIX TepMoMeTpoB, He06xo)1.IIMO )I.eJI~Tb nOnpal3KY 
Ha BblCOTY BblcTyrraIOllI.eH qaCTH TepMoMeTpa rro q,0pMYJIe 

dt=(}"n(tH-tO), 

f.u.e f:Mt - norrpaBKa nOKa3aHHH TepMoMeTpa, KOTOpa51 )I.0JDKHa nplII-
6aBJI5ITbC5I1 K rrOKa3aHHIO TepMoMeTpa, °C; 

ex - K03<P<PIIlJ.IIeHT JIHHeilHOro pacllIIIpeHII5I CTOJI6liK8 pTyTIf B 
KarrIIJIJI5Ipe~ rrpHHHMaeTcH paBHbIM 0,00016; 

n - BbICOTa BbIcTynaIOmeH "IaCTH CTOJIOHKa pTyrn no llIKaJIe 
(pIIC. 106), °C; _ 

tH -lnOKa3aHHH TepMoMeTpa II3Mep5leMOii Cpe)1.bI, °C; 
ta - TeMnepaTypa oKpY)KaIOllI.j:!H Cpe)l.bI, °C. 

,UorrycTIIMble rrorpelliHocTH CTeKJI5IHHbIX pTyTHbIx TepMoMerpoB 
YKa3aHbI B Ta6JI. 3s-. 
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T a 6.J] H ua 38 
,lI.onYCTlIMbie norpeWHOCTH CTeJ{JIBHHblX PTYTHbiX TepMOMeTp0f8 

o-wo 
1101-2100 
120/1-300 
301~ 
401-500 

0,5 

±Il 
±1 

UeH8 .a;eJleHHsr, °C 

1 I 2 

±1 
.±2 
±3 

±2 
±2 
±4 
.±4 

5 H 10 

±5 
±5 
d:1O 
!±lG 
cl:H} 

~ MaHOMeTpU'leCKUe TepMOMeTpbL paOOTaIOT Ha n-pHHl.ume HCnOJlb30-
IUHI 3aBHCHMOCTH )I.aBJIeHH5I >KH)l.KOCTH, napa HJliH rasa, 3anOJIHSlIO
IX 3aMKHYTYIO nOJIOCTb TepMOMeTpa, OT TeMnepaTypbI. npH nOBbI
!H:fJH TeMnepaTypbI H3Mep5leMOH Cpe)l.bI TepM06aJlJIOH HarpeBaeTCSI, 
9Toro 06'beM ra3a B neM YBeJIHQHBaeTC5I, CJle)J.OBaTeJlbHO, YBeJlH

~aeTC5I Hero JI.aBJleHHe. aTO )I.aBJleHHe nepe)l.aeTCSI tIepe3 KanHJl
pnylO Tpy6KY H B03JI.eikTByeT Ha MeM6paHY MaHOMeTpa, OTqerO 

peJlKa MaHOMeTpa nepeMemaeTC5I. 

P):Ic Ul6 YqeT 1BJUi· 

HHHH B~ynaro· 
m.eR qalCTH lIIaJIoq· 
!loro TepMOMeTpa 
aa \IIO'Ka3aHHSI reM· 

rrepaTY'PbI 

TepMOMeTp COCTOHT U3 TepMoo(lJlJlOHa 1 (pHC. 107,;z.), KanHJlJl5lp
.&{)H TPy6KH 2 H npY>KHHHOrO MaHoMeTpa 3 co llIKaJlOH, oTrpa)J.YHpo· 
~aHHoH Ha TeMlnepaTYPY. I1Hor)J.a MaHOMeTpHQeCKlHe 6aJlJIOHl>I BbIllOJI
~HIOTC5I no-)I.PyroMY (pHC. 107, 6), 9TH TepMOMeTpbl YCTaHOBJleHbI, 
~anpHMep. Ha TenJIOXO)J.ax THna «5eJlOMOpCKJlec» )J.JlH H3MepeH~H 
,eMnepaTYP oTpa60TaBllIHX ra30B. • .. 
, npeJI.eJIbI H3MepeHH5I TeMnepaTYP 3aBHC5IT OT pO)l.a pa60qeH >KH)J.-
~OCTIH HJlH ra3a, KOTOPOH 3anOJlHHeTC5I TepM"OMeTp. npH 3anOJIHeHHH 
tepMOMeTpOB PTYTbIO npe.n.eJlbI H3MepeHHH COCTaBJlHIOT OT -30 ,lI.0 
r4-500~C. OTCYTCTBHe 9JleKTpM:tIeCKHX lJ.eneH n03BOJlHeT npHMeHHTb HX 

~() B3pbIBoonacHblx cpe)l.ax. .. .. 
~ MaHOMerpHQeCKHe TepMoMeTpbl OOJIa,UaIOT nOBblllIeHHOH HHeplJ.neH, 
~x nOKa3aHH5I YCTa1I.8BJIHBaIOTCH He cpa3Y, TOQHOCTb II3MepeHHH 
cl:l,5% M8KCHMaJlbHOrO 3HaQeH¥H Ha llIKaJIe. 
~ DPH 3KCnJlyaTan.HH He06xo.lJ.HMO .. nepHO)I.HQeCKH (O)I.HH pa3 B Me
'cHIn) npOBep5lTb TOtIHOCTb nOKa3aHHH nptH9DPa, cpaBHHBaH HX C nOKa
~aHH5IMH pTYTHoro CTeKJI5IHHOrO TepMOMeTpa. BCKpbITHe npH60pa, ero 
;peMOHT H perYJIHpoBKY pa3pelliaeTCH npOH3BO)l.HTb TOJlbKO B cneI.(H-

,lJlbHblX MacTepoKHx. 
~ fhteKTpU'leCKUe TepMOMeTpbt conpOTu8AeHUfl npHMeHHIOT JI.JlSl H3-
~MepeHHH TeMnepaTYP OT -200 )I.O +650°C. npHHlJ.Hn )J.eHcT~HH Tep-
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MOMeTpOB COrrpO~HB~eHHH OCHOBaH Ha H3MeHeHHH 3~eKTpHqeCKOrO CO-
rrpOTIIB~eHHH MeTa~~a rrpH H3MeHeHHH ero TeMrrepaTYPbI. ' , 

TepMOMeTpbI corrpOTHB~eHHH (pHC. 108) COCTOHT H3 .IJ.an.lfKa 
(TepMoMeTpa corrpoTHB~eHHH) 1, HCTOlJHHKa rrHTaHHH 2 H H3MepH
Te~H TeMrrepaTypbI 3, IllKa~a KOToporo rpa.IJ.YHpoBaHa B rpa.IJ.ycax. 
LJ,aTlJIHK rrpe.IJ.cTaB~HeT C060H KaTYIllKY H3 Me.IJ.HoH H~H n~aTHHoBoll 
rrpoBo~OKH, H~H rro~yrrpOBO.IJ.HHK (TepMHcTop). LJ,aTlJIJfK lI3 Me.IJ.JJoll 
npOBO~OKH rrOSBO~HeT rrpOHSBO.IJ.HTb HSMepeHHH TeMrrepaTYP .IJ.O 150QC 
H3 rr~aTHHOBOll rrpoBo~OKH -,no 650°C. tJa cY.IJ.ax rrpHMeHHlOTCH. Tep~ 
MOMeTpbI corrpoTHB~eHHH B BH.IJ.e KOMrr~eKToB, HarrpHMep Ko~rr~eKT 

STK-50. 

PRC. 108. CxeMa 3JIeKTpHIJeCKOrO 'rep
MOMeTpa conpOTHBJIeHHSI 

J 
2 

TIorpeIllHocTb HSMepeHHll co
CTaBJIHeT +0,5-1 %, OHa BOS
HHKaeT sa ClJeT rrepeXO.IJ.HbIX CO
rrpOTHBJIeHHll B MeCTax KOHTaK
TOB, rr03TOMY rrpH 3Kcrr~yaTa~HH 
TepMOMeTpa He06xo,nHMO CJIe
.IJ.HTb sa HX rr~OTHOCTblO H lJH
CTOTOll. TIorpeIllHOCTb HSMepe
HHll B03HHKaeT TaK>Ke Hs-sa IM3-
MeHeHHH corrpOTHB~eHIIH COe.lI.H
HHTe~bHOll ~HHHJI,. JIOp, B03,lI.ell
CTBHeM TeMrrepaTYPbI OKpYJKalO
mell Cpe,lI.bI; TaKaH rrorpeIIIHocTb 
YCTP aH~eTCH KOMrreHca~HOHHbIM 

YCTpoiicTBOM (B cxeMe). 
TepM08.1leKrpUt1,eCKUe nupo-

Merpbt (repMonapbt) pa6oTalOT 

Ha rrpHH~Hrre IHsMeipeHHH T.ep
M03JIeKTP0,lI.BUJKymell CHJIbI 
(T. 3 • .IJ.. C.), B03HHKalOmeM npH 
HarpeBaHHH rOpHlJerO crraH Tep
MorrapbI (pHC. 109); IIIHPOKO 
rrpllMeHHIOTcH rrpll H3Mepefum 
TeMrrepaTYP rrapa, OTXO.IJ.HlI.{llX 
ra30B B .lI.ll3e~HX II KOTeJIbHbIX 
YCTaHoBKax. 

PRC. 109. CxeMa TepM03JIeKT.pRllecKoro TepM03~eKTplHlJeCKHH rrwpo-
nHpoMeTpa (TepMonapbI) MeTp COCTOHT HS .lI.aTlJHKa (1'ep-

MonapbI) 1, npCp,CTaBJIHlOmerO 
C060ll .lI.Ba MeTa~mflJeCKHX npOBO,lI.HHKa, cnaHHHblX llJIll cBapeHHblx 
Ha O,ZI.HOM KOHI.J,e. Pa60lJHll KOHeI.J,-'re'P,MoMeTpa HaSbIBaeTCH ropHIIHM 
crraeM. CBo60.lI.Hble KOHI.J,bI npOBO,lI.HHKOB cnaHHbi rroposHb (XOJIO.IJ.HbIll 
crrall) C KOMrreHca~llOHHbIMll rrpoBoAaMH 2 (llMelOmllMll rrOCTOHHHoe 
corrpoTllB~eHlHe), lJepes rrepeK~I011aTe~b COe,lI.llHeHHbIMll C H3Mepilte
~eM 3. 

.lI.JIH rrpaBllJIbHoii pa60TbI rrpH60pa Heo6xo.lI.llMO, lJT06bI cB06o.lI.Hble 
KOH~bI rrpOBO.lI.HHKOB HMe~ll nocToHHHYIO TeMrrepaTYPY . .lI.JIH aBTOMa
TlllJeCKOrO BHeceHHH nonpaBoK B rrOKa3aHHH rrpll60pa npll H3MeHeHMH 
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Te~wepaTYPbI BHeIllHell cpe.lI.bI rrplHMeHHIOTcH CrreI.J,lla.'IbHble KoppeKTO
pbI. 113MepMTe~eM T. 3 . .lI.. C. B CY.lI.OBbIX YCTaHOBK!X lJame BCerO HB
JUIIOTCH MH~JIHBO~bTMeTPbI Tllrra MBT MarHllT03JIeKTplllleCKOll CllCTe
MbI, IllKaJIbI KOTOPbIX rpa,lI.YHpOBaHbI B °e. Ha T~n~OXO.lI.ax npHMeHH
IOTCH TepMorrapbI B BH.lI.e TepM03JleKTpHlJeCKllX KOMnJIeKTQB, HanpHMep 

. TlIna TK,U-50 (pllC. 110). 

TepMorrapbI ll3fOTaB~HBaIOT ll3 paSJIHlJHbIX Cn~aBOB (xpOMe~b-
aJIIOMHHb, xpOMe~b"lKorre~b, rr~aTlllHOpO.lI.Hii-rr~aTllHa), lJT~ rr03BOJlHeT 
3aMepHTb TeMnepaTypbI B npe.lI.e~ax OT -200 .lI.O + 1600 C. 

Y C T a HOB KaT e pM 0 MeT pO B. TOlJHOCTb llSMepeHllH TeMrrepa

TYP BO MHorOM 3aBMCHT OT rrpaBll~bHoii YCTaHOBKH TepMOMeTpa ~ 
113MepHeMoii cpe.lI.e. EC~H TeMrrepaTypa H3MepHeTCH B .lI.BllJKymeMcSl 
ITOTOKe Tpy60rrpOBO,lI.a H~ll Ko~~eKTopa, TO Ten~orrpHeMHllK (pe3ep
Byap C PTYTblO, ropHlJfl:ii crraii TepMorrapbI, KaTYIllKa H~H rro~yrrpOBO.lI.
HHK TepMOMeTpa corrpOTllB~eHHH) .lI.OJ'IJKeH .lI.OXO.lI.IHTb ,lI.0 Cepe,lI.HHbI 3TO
fO rrOTOKa. 

PilC. 1,10. .MHJIJIRBOJIbTMeTp C 
BCTpoeHHbIM ne,peKJIlOllaTeJIeM Tep .. 
M03JIeKTpH~ecKoro KOMflJIeKTa 

TK,U-'50 

2 .3 4 

PMC 111. Y CTaHOBKa onpaB C TepMo
MeTpaMH: 

1 H 2 - npaBHJIJ>Hall; 8; 4; 5 - HerrpaBllJII,Hall 

PTYTHbIe TepMOMeTpbI, TepMOMeTpbl corrpOTHB~eHll~ H TepMorrapbI 
Bcer,lI.a rrOMemaIOTCH B samHTHble orrpaBbI, KOTopble yKperr~HIOTCH C 
ITOMOmblO pe3b6bI Ha TPy60rrpOBO.lI.aX H~H Ko~~eK.Topax. l1x .n:~llHa 
lI,OJIJKHa COOTBeTCTBOBaTb .nmfHe TepMOMeTpOB. Y CTaHOBKa TepMOMeT
pOB H ee B~HHHHe Ha TOlJHOCTb H3MepeHHii rrOKa3aHbI Ha I:HC. 111 H B 
Ta6~. 39. 

T a 6 JI R U a 39 

BJIHHHHe YCTaHOBKH TepMoMeTpoB Ha TOq~OCTb H3MepeHHH 

TepMOMerpSi 
(no3HUHH Ha pHC. 111) 2 3 4 5 

TeMinepaTypa, 0-C 
~ 

, 386 3186 384 371 341 
illorpeUlHo>CTb R3MepeHHSI TeM-

nepaTypbI, °c ~ " , 0 +1, +2 +15 +45 
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HaH60JIee TOtIHble IHaMepeHHSI nOJIYlJaIOTCH Tor.na, Kor.na TepMo
MeTpbI YCTaHOBJIeAbI HaBCTpeqy p'OO>KYlI(eHCH H3MepHeMOH cpe.ne B 
MeCTe ee HaH60JIbllleH CKOpOCTH,- T. e. B cepe,nHHe Tpy60npOBO.ll8 H.1IH 
BbIXJIOnHOrO KOJIJIeKTopa. JIylJIIIHM MecToM YCTaHOBKH TepMOMeTpOB 
HBJIHeTCH KOJIeHO Tpy60npOBo.na npOTHB p.BH>KymerocH nOTOKa (eM. 
pHC. MI. TepMoMeTp 1). HPH )l.HaMeTpax Tpy60npooo)l.a 60JIee 200 MM 
onpaBa MO>K~y 6b1Tb YCTaHOBJIeHa nepneH,nHKYJIHPHO OCH Tpy6onpo
Bo,na, npH MeHbIIIHX )1.HaMeTpax peKoMeH,nyeTcH YCTaHaBJIHBaTb onpa
BbI HaKJIOHHO HaBCTpeqy .nBH>KymeMYCH nOToKY H3MepHeMOH Cpe)(bI 
(pHC. 112). 

/ 

PHC. '11112 YICTaHOBIKa oopaB Ha TPyrOOOpO' 
BOIAax ,Manoro jJ(H a MeTp a (IM.eHbwe 

\200 MM): 
a - Ha ropH30HTaJIbHOM Tpy()oripoBo~e, 6 - Ha 

BepTHKaJIbHOM 

TepMoMeTpbl ,nOJI>KHbl CBOeBpeMeHHO nOBepHTbCH, a TaK>Ke ,nOJIJK
HbI BblnOJIHHTbCH IHHCTPYKIJ;HH no HX 3KCnJIyaTaII.HH H YCTaHOBKe. He
BbInOJIHeHHe HJIH HapyweHHe BbIWenepelJHCJIeHHblX YCJIOBHH npHBo,nHT 
K cymecTBeHHbIM 01llH6KaM B H3MepeHHHx TeMnepaTYP, HapYIIIeHHSIM 
TIT3 ?HepreTHlJeCKHX YCTaHOBOK H, KaK CJIe)1.CTBHe, K aBapHHM. 

TeMnepaTypa oTpa60TaBlllHx raaOB )1.HaeJIeH BCer,lla ,lI.OJIJKHa 3a

MepHTbCH, nOMHMO' 3JIeKTpHlJeCKlHX TepMOMeTpOB, RTYTHbIMH fePMO
MeTpa~HI. npll COCTaBJIeHHlI OTqeTOB no CTeH,nOBbIM, XO.nOBbIM npHeMO
C,ll,aTOlJHbIM H TenJIOTeXHHtIeCKHM llcnbITaHlIHM TeMnepaTypa oTpa60-
TaBlllHX ra30B ,nOJIJKHa 3anHCbIBaTbCH no npH60paM AByX 'DHnOB, C 
YKa3aHHeM, no. KaKOMY np1l60py npOHaBO)J.llJICH aaMep. 

H3MepeHHe BJIa.>KHOCTH B03.l1.yxa. BJIa>KHOCTb B03)1.yxa M(}iKHO on
pe,neJIIITb pa3tllHlJHbIMIt cnoco6aMH. B npaKTHKe ,lI.JIH 3Toro HaH60JIb
lllee npHMeHeHHe nOJIYlJHJIH BOJIOCHHble fHfpOMeTpbI H nCHxpOMeTpbI. 
(OT rpelJ. nCHxpa - XOJIO,lI. H MeTpo - HaMepHIO). BOJIOCHHble fHrpo- / 
MeTpbI MeHee TOlJHbI, Tpe6ylOT nOCTOHHHoro yxo)J.a, npOBepKH, aH;Ky
paTHoro 06paIII.eHHH, 60HTbCH COTpHceHHH. TIpHlHum ~eHCTBHH nCH
xpOMeTpa OCHOBaH Ha pa3HOCTH nOKaaaHHH cyxoro H CMOqeHHOrO 
TepMOMeTpOB B aaBHCHMOCTH OT B~a>KHOCTH OKpYJKaIOIII.erO Boa)J.yxa 
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TIcHxpoMeTpbI (pHC. 113) COCTOHT Ha .nBYX~ o.nHHaKOBblX PTYTHbIX 
:epMoMeTpoB, aaKperrJIeHHblX B CrreII.HaJIbHOH orrpaBe. llIapHK (peaep
~ap) rrpaBoro TepMoMeTpa rrJIOTHO 06epHYT 6aTHcToBblM $HTHJIeM, 
t<men KOToporo orry~eH B HaofHYTYIO Tpy6KY. B HH>KHeH lJaCTH Tpy6-
r.u HaJIHTa .nHCTHJIJIHpOBaHHaH Bo.na. 3TOT TepMoMe'i'p HaabIBaeTCH 
l;Ia>KHbIM. Y .npyrofo, JIeBOrO, TepMoMeTpa, HaabIBaeMoro CyXHM, -
iaJIJIOH OTKpbIT. CYXOH TepMoMeTp nOKaabIBaeT TeMnepaTYPY OKpy

~aIO~eH cpe.nbl. -
r'TIoKaaaHHH 060HX TepMoMeTpoB 

ly.nYT o.nHHaKOBbI TOJIbKO npH HaCbI
tJ.eHHH oKpY>KalOmerO BOa,llyxa BO.nH
iPlMH napaMH. EC-JIH >Ke Boa.zryx. He 

I
' CbI~eH napaMM, TO BCJIe,llCTBHe 

na,oeHHH BO,nbI C nOBepXHOCTH 6a
cTa, 06JIeraIOlI(erO peaepByap! 
a>KHblH TepMoraeTp 6y,neT nOKa3b1-
Tb 60JIee HH3KYlO TeMnepaTypy. 

a3HOCTb Me>K,llY nOKa3aHHHMH cyxo
\0 H BJIa)I{HOro TepMoMeTpOB 6y.neT 
'eM 60JIbllIe, lJeM MeHbIIIe OTHOCH
!eJlbHaH BJIa>KHOCTb BOa,llyxa, TaK 
faK CKOPOCTb HcnapeHHH TeM 60JIb

ne, lJeM cyIIIe Boa,n)tx. 
OTHOCHTeJIbHaH BJIa>KHOCTb B03-

lyxa onpe,lleJIHeTCH no nOKaaaHHSIM 
:yxoro H BJIa>KHOrO fepMpMeTpOB no 
:neII.HaJIbHOH nCHxpOMeTpHlJeCKOfi 
ia6JIHII.e tTa6JI. 40) MJIH nCHxpoMeT-

t' qeCKOMY rpal}>HKY (pHC. 114). 
3TOH Ta6JIHne CJIeBa no BepTHKaJIH 

.pltBe,lleHbI nOKaaaHHH BJIaLKHOrO 

fepMoMeTpa, BBepxy no u ropH30HTa
tH - paaHocTb nOKa3aHHH cyxoro H 
JJIa>KHOrO TepMoMeTpoB. B TOlJKe ne
teCelJeHHH BepTHKaJIbHbIX H ropH30H
laJIbHbIX ,naHHbIX Haxo.nHTCH onpe)I.e
JHeMaH OTHOCHTeJIbHaSl BJIa>KHOCTb 

~oa,nyxa B ,npoueHTax. 
Onpe,lleJIeHHe OTHOCHTeJIbHOH 

BJIa>KHOCTH no nCHxpOMeTpHlJeCKoMY 
~paI}>HKY: BBepxy rpa$HKa no roPH
IOHTaJIH npHBe.neHbI nOKaaaHHH Tep-
1I0Me'I'poB; no BepTHKaJIbHblM JIHHIUIM 

30 30 

20 20 

PHC. INS. I1cHxpoMerp 

)TMelJalOT nOKaaaHHH cyxoro TepMoMeTpa, a no HaKJIOHHblM - BJIa>K
ioro TepMoMeTpa; B TOtIKe rrepeCetIeHHH 3Tipc JIHHHH nOJIyqaIOT 3Ha
IeHDe OTHOCHTeJIbHOH BJIa>KHOCTH, BbIpaLKeHHoH B npoueHTax (HaHe

~eHa nocpe.ntliHe HJIH cneBa Ta6JIHUbl no BepTHKaJIH). 
,lI.JIH nOBbIllleHHH TOlJltOCTH B onpe)l.eJIeHHH nOKa3aHHH ncnxpOMeT

~a CMalJHBaTb 6aTHCT BO BJIa>KHOM TepMOMeTpe peKOMeH,llyeTcH 3a 
; ~ 
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TaOJIHIla 40 
nCHXpOMeTpHQeCKaH TaOJIHQa AJID TeMnepaTYP 

OT 0° AO + 30° no 8JIa1KHOMY TepMoMeTpy 
, 

nOKa3a- OTHOCHTeJlbHall BJlaH(HOCTb, %. np» pa3HOCTH ITOKa3aHHiI: cyxoro H BJialiCHoro TepMOMeTpOB 
HIlIl 

BJIalKHOrO 

I ~-I ~ I ~ I I ~ I I ~ I ~ I ,~~ I 1 ~ { 
TepMOMeT-

f ~ I / ;:'/' ~ / :r / ~ / ~ I ~·I i I ~ I :i I :: I ii I :s 
pa,oC • 

0 C'l Ct) 11) C!:l t-.. 

( 

Q l{)0 90 811 7'3 64 57 50 4i3 36 31 26 20 16 111 'il & - ~ 
~ - - - -- - - - -1 100 90 ro 74 / 
) 66 59 52 415 39 33 29 23 119 16 III 7 - - - - - - --I - - - -2 100 90 83 715 67 611 54 47 42 35 311 26 23 118 14 10 - - "-
--; - - - --.; - - - -3 100 90 83 76 619 63 516 49 4t4 3i9 34 219 26 21 }q 13 10 - --< -.,.. - - --< - - - -4 too 91 84 77 70 64 57 51 46 4l 36 32 218 24 to 16 114 III - - - - --t - ~ - -

5 100 91 85 78 71 65 59 54 418 413 39 314 30 217 23 19 1/7 13) 10 - - - --4 - - - -
6 100 92 85 78 72 66 61 5i6 50 45 41 35 33 29 26 2Q 19 16 13 10 - - ---' - - - -7 100 92 86 719 73 67 62 57 52 47 43 319 35 311 28 2J5 22 18 15 It21 liI - ---j - - - -8 100 92 86 80 74 68 6i3 58 54 419 415 411 37 33 30 27 25 21 liS 115 141 - - - - - -
9 100 92 86 81 75 70 65 60 55 51 47 43 3.9 35 3\2 29 27 24 211, 18 17 I - - - - - -

10 100 94 87 82 76 71 66 611 57 63 418 415 4\1 3i8 34 311 216 23 21 19 .--28 - - - - - -
11 100 94 B8 8i2 717 721 67 62 518 55 50 47 413 410 316 3G 28 2J5 ~ 20 30- - ---' - - - -' 
12 100 94 88 812 78 73 68 6J3 59 56 52 418 414 412 38 36 32 30 27 25 212 211 - - - - -
13 too 94 88 83 78 7'3 619 64 61 57 53 50 46 4G 40 37 312 29 27 24\ 23 21 119 - 34 - - -
14 100 94 89 83 79i 1M 70 66 62 68 54 51 47 45 4\1 39 34 31 2e 26 26) 23 21 20 36 - - , 

n pOdOltfJICeHUe ra6A. 4C. 

~---------------------------------------------------------------------------------------
() 
o 
:.. 
o 
III 
v 
" CII 

nOlCa33-
HBII 

• .aalKH'Oro 
yePilOMeT-

pa, cc 

15 

16 

17 

1/8 

19 

20 

21 

22 

23 

24 

25 

00 

27 

28 

29 

30 

C) 1 ~ I -
100 94 89 

100 95 90 

100 95 00 

100 96 00 

100 96 m 
100 95 91 

100 95 91 

100 95 91 

100 96 91 

100 96 92 

100 96 92 

100 96 912 

100 96 92 

100 96 92 

100 96 92 

100 00 00 

OTHOCHTem.H311 BJIalKHOCTb, %, npH pa3HOCTH nOKa3aHBiI: cyxoro H B.ll3lKHOrO TepMOMeTqlQ.B 

I:!IJ;:IJ~I .... I ~, I 11) I ~ I C!:l I ~ I t-.. I ~ I 00 I ~I~ I~I~I~I:: I~I:: liil~ 
84 80 75 71 67 63 59 515 5Q 419 46 4i3 411 ?iT 35 33 31 28 27 2'5 23 21 19 -
84 80 75 72- 67 54 60 57 53 60 4i8 414 4121 319 37 34 32 301 28 26 24 23 21 20 
814 8\1 76 73 6i8 65 61 58 54 52 49 416 44 4Q 39 36 34 3,11 30 28 26 25 23 21 
85 811 716 14 69 66 62 59 56 53 50 47 45 4~ 40 37

1

35 313 31 30 ~8 26 24 23 
86 812 77 74 70 66 63 60 57 54 5/1 418 46 43 4{l 39 37 34 33 3111 29 28 26 24 
86 812 78 75 71 6iT 64 61 58 50 53 49 47 44 413 410 38 36 34 32 3,1 2J9 27 26 

816 83 79 75 711 68 65 62 59 56 514 511 49 46 44 41 3i9I 37 36, 314 32 30 29 27 
8iT 83 79 76 72 69 65 63 60 5.7 55 52 50 47 415 42 40 38 371 351 33 32 30 29 
87 83 80 76 72 69 66 63 6111 58 56 53 511 4t8 46 43 41 39 318 36 36 33 31 30 

88 84 80 77 13 70 67 64 62 519 56 513 52 49 47 44 42 40 39 37 36 34 32 31 

88 84 811' 77 7>4 70 68 6t5 63 IJ9 58 54 52 50 47 45 44 42 40 38 37 35 34 32 

818 86 81 718 715 72 69 66 63 611 58 56 as 51 49 47 45 43 4;1 40 318, 00 36 33 

89 &5 82 78 15 72 69 67 64 611 69 56 54 512 50 418 46 44 412 41 39 37 36 34 

89 85 sa 179 76 ;73 70 67 65 62 60 57 515 63 5111 419 47 415 43 41 40 38 3i7 35 

89 85 82 719 16 73 70 68 65 63 60 58 55 54 52 50 48 46 44 412 41 39 38 36 

89 86 82 719 76 74 71 618 65 63 61 518 55 54 52 50 4S 41& 41&\43 42 I 40 39 37 
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PliC 114 llCliXOMeTplltIeCKllU rpaqmK 

4 AWH ,no Ha6.71Io,neHHH Oc06eHHo TmaTNlbHO He06xo,nHMO BhInOJIHHTb 
MHCTlpYKII.HlO no npMMeHeHHlO acnI1paII.I10HHhIX nCI1XpOMeTpoB, HMelO
mHX 3aBo,nHYlO f'OJIOBKY, c03,nalOmylO B03,nYlllHhIH nOTOK Y pe3epBya
POB TepMOMeTpQ!3, CKOPOCTh KOToporo BJII15IeT Ha ero 'l10Ka3aHI1H. 

§ 28. YqeT BeTpa UPH HCUblTaHHRX 

iBeTep - .9TO nepeMemeHI1e B03.ll.yxa C onpe,neJIeHHOH CKOpOCTblO. 
B CY)J.oBouLK.rr.eHuHI1 pa3JII111a~T CJIe.ll.ylOm~e BH)J.hI BeTpa: I1ICTHHHhIfi (au-

• COJIlOTH hlH, .ll.eHCTBHTeJIbHblH), KypCOBOH H KaLKymHHcH (OTHOCH1'eJIh
HbIH, Ha6JIlO)J.aeMbIH, BH.rr.HMhIH). 

I1CTHHHblH BeTep v - .9TO nepeMemel:IHe B03)J.yxa, BbI3bIBaeMoe 
llepaBHOMepHbIM pacnpe.rr.eJIeHHeM a'JIMoc$epHoro )J.aBJIeHHH B pas
JIHlflibIX llaCTHX aTMoc$epbI. Oll H3MepHeTCH npHl60paMH, HaXO)J.HmH
MHCH B nOKoe OTHOCHTeJIbHO 3eMJIH. Bo BpeM5I xO)J.a cy.rr.Ha HCTI1HHbIH 
Berep OInpe)J,eJIHeTCH Ha Kpyre CeBaCTOnOJIblCKOH MopcKon 06cepBaTo
pHH (Kpyr CMO, HJIH BeTpolleT), Ha MaHeBpeHHoM nJIaHilleTe HJIH ny
TeM npocToro rpacpHlleCK()IM nocTpoeHHH Ha 6YMalfe. 

II(ypCOBOH BeTep K. 06pa3yeTC.H OT .ll.BHLKeHHH CY)J.Ha. no BeJIHllH
He OH paBeH ICKOPOCTH cy,nHa (B MiceK) H ,neHcTByeT B HanpaBJIeHHH, 

npOTHBOnOJIo}J{HoM KypCy cy.rr.Ha. 
KaLKYlll.HHCH BeTep W HBJI5IeTCH pe3YJIbTaTOM B3aHMo.rr.eH~TBHH HC

TH'HHOrO H KypCOBoro BeTpoB. rpa<pHllecKH BeJIHllHH8 KaLKymerocH BeT
pa (CHJIa H CKOpOCTb) pasHa lfeOMeTpH'tJeCKOH cyMMe BeKTopOB HC'I'HH
Horo H KypCOBoro BeTpOB. CKOPOCTb KaLKymeroc5I BeTpa Ha cy.ll.He H't-
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MepHeTC5I aHeMOMeTpOM, HanpaBJIeHHe era onpe,neJISteTcH no <pJIIorepy, 

}l.blMY, BbIMneJIY HJIH BeTpOBOMY KOHYCy. 
DOP5l)J.OK rpaqm<tIeCKOrO onpe,neJIeHHH CKOPOCiH H HanpaBJIeHH5I HC-

THliHoro Berpa, eCJIH H3BeCTHhI CKOPOCTb cy,nHa B Y3JIaX, CKOPOCTb Ka-\ 
iKYlll.eroc5I BeTpa (B MIceK) Hero HanpaBJIeHHe OTHOCHTeJIbHO Kypca 

lIkI.-r,lJ,Ha: 
1) nepeBo,n5lT CKOPOCTb cY)J.Ha H3 y3JI'OB ('B MIceK) no $opMYJIe 

vcl852 0 515 ( V= 3600- =vc , MiceK, 

(e v c... - CKOPOCTb cy,nHa, Y3JIbI; 
2) no 3HallJeHHHM KypcoBoro H Ka}Kymeroc5I BeTpoB CTP05lT B npH-

H5ITO\{ MaclllTaoe napaJIJIeJIOlrpaMM CKOpOCTeH: (pHC. 115), OTKJIa)J.bIBaH 

seKTopbI CKopocTefi OT T()IqKH HX npHJIO-

PliC' 115 napaJIJIeJIOI paMM 
CKopocTeu 

iKeHH5I O. BeKiop K - BeKTop KYPCOBO
fO BeTpa, no 3HalleHHlO paBHbIH CKOpO
eTH cy,nHa (B MiceK), a no HanpaBJIeHHIO 
npOTHBOnOJIO}KHbIH HanpaBJIeHHIO ,nBH
)KeHHH cy,nHa; W - BeKTOp KaLKymeroc5I 
Berpa (OTJIOLKeH B TOM HanpaBJIeHHH, 
KOTopoe YKa3bIBaeT <l>morep UJIH ,nbIM) , 
eCTb paB'Ho,neHCTBYIOmaH BeKTopa HCTHH
Horo BeTpa VJ KOTOPhIH Heooxo,nHMO 
HanTH, H BeKTopa KypCOBoro BeTpa K; 

3) coe)J.HH5IIOT KOHII.hI BeKTopoB K H W np5lMOH, H3 TOtIKH npHJIO-
)KeHHH CKopocTeH 0 npoBoJJ,HT oTpeaoK VJ paBHbIH: H rrapaJIJIeJIbHbIH 

• STOH npHMoH TaK, llT06bI ,nHarOHaJIbIO oopa3YlOmerocH napaJIJIeJIo
rpaMMa ObIJI BeKTop KaLKymerocH BeTpa W. BeKTop v oy,neT HCTHH
HhIM IBe'I'poM B npHHHToM MacllllTaoe, HanpaBJIeHHe KOToporo CQOTBeT-

CTByeT HanpaBJIeHHIO MCTHHHoro BeTpa. 
CHJIa HCTHHHoro BeTpa H3'MepHeTC5I B oaJIJIax H onpe,neJIHeTCH HJIH 

no lllKaJIe Bo<l>opTa (Ta6JI. 41) nOCJIe onpe,neJIeHHH cOOTBeTcTBYlOlll.eH: 

Ta6JIHIla 41 

CHJla HCTHHHoro BeTpa (wKaJla 6otIJoPTa) , 

CXOPOCTb 
ClCOPOCTb 

HaHMeHOBaHHe 
BeTpa Ha Bbi HaHMeHOBaHHe 

BCTpa Ha BbI-

S .... n. BeTpa 
COTe 6 It Ha.ll BaJIJIbl BeTpa 

COTe 6 ft HU 

nOBepxHocTblO 
nOBepxHoCTblO 

MOPII .MICeK 
MOpli. MIceK 

0 lliTllJIb 0-0,5 7 I\penKliH Be-

l THXHH BeTep 0,6-1,7 Te2 12,5-15,2 

2 JIerKHH BeTep 1,8-3,3 8 OqeHb Kp~m-

3 Cns6bIfi: BeTep 3,4-5,2 KHH BeTep 15,3-18,2 

4 YMepeHHhlH 9 lliTOPM 18,3-21,5 

BeTep 5,3-7,4 10 CHJlbHblU 

5 CBe>KHH BeTep 7,5-9,4 lllTOpM 21,6-25,1 

6 CHJlbHblft BC' II )l(ecToKHu 

Tep 9,9-12,4 lllTOpM 25,2-29,0 
12 YparaH 60JIee 29,0 
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CKOPOCTH BeTpa, HJIH no BHellIHHM npHSHaKaM (COCTOHHHIO MOpH HJIH 

HaseMHblX npe.z:r.MeTOB) - YKaSblBalOTCH B HMelOmellCH Ha cy.z:r.ax JIH
?epaType H nOCOOHHX (CM. npHJIOlKeHHe 6). 

BeJIHlIHHa KalKymerocH BeTpa saBHCHT OT BsaHMHoro aanpaBJIeHHH 
HCTHHHorQ BeTpa H Kypca cy.z:r.Ha, OT BeJI1HlIHHbI HX CKopocTell. ECJIH 

yrOJI a Me~.z:r.y HanpaBJIeHiHeM )I.ellCTBHH HCTHHHoro BeTpa H IKypCOM 

cy.z:r.Ha Tyno~ (pHC. 116, a) H eCJIH 3TOT yrOJI YBeJIHlIHBaeTCH .z:r.o 1 BO°, 
TO KalKymHHcH BeTep 6y.z:r.eT YMeHbllIaTbCH; npH COBna.z:r.eHHH HarrpaB
JIeHfI51 HCTHHHoro BeTpa C KypCOM cy.z:r.Ha, Kor.z:r.a yroJI a=IIBO°, KalKy

mHHC:H BeTep paBeH pa3HOCTH KypCOBoro H HCTHHHoro B~pOB. I(or.z:r.a 

yrOJI a MelK.z:r.y HanpaBJIeHHeM .z:r.eifcTBHH HCTlHHHOrO BeTpa H KypCOM 
cy.z:r.Ha OCTPbIll (pHC. 116, 6) H eCJIH OH YMeHbllIaeTCH, TO KalKymHllcH 
BeTep 6y.z:r.eT 

/( 

, , 
w 

6) 

H 

Puc. 1/116. I13MeHeHIIe BeJIIIlIIIHbI 'I\alKyrn.erOC5I BeTpa OT IBsaIIMHoro Hall1paBJIe. 
IHII5I HiCTHHHoro lBeTpa II K'Ypca c)'IlI;Ha 

YBeJIHlIHBaTbCH; npH a=O KalKymHllcH BeTep paBeH CYMMe l KYPCOBO
fO H HCTHHHoro BeTpOB. 

COrJIaCHO peKoMeH.z:r.aUHHM cneUHaJIbHoll JIHTe,paTYPbI TenJIOTeXHH
qeCKHe IHcrrbITaHHH 3HepreTlIlIeCKHx YCTaHOBoK Cy.z:r.OB paspelliaeTcH 

rrpOBo.z:r.HTb rrpH CHJIe BeTpa He oOJIee 4 OaJIJIOB, T. e. rrpH CKOPOCTH 

BeTpa 7,4 MiceK. Ho B orrpe.z:r.eJIeHHH caMoro BeTpa B 3TOll JIHTepaType 
HMelOTC51 paSJUIlIHble, rrpH~O rrpOTHBOnOJIOlKHble HaSBaHHH. TaK B a
oOTe [33] OH HMeHyeTcH a6COJIlOTHbIM BeTpoM. B pa60Tax [32; 41] 
OH HMeHyeTcH B O.z:r.HHX MeCTax OTHOCHTeJIbHbIM BeTpOM, B .z:r.pyrHx-' 

rrpOCTOuBeTpOM. B pa60Te [53J peKOMeH.z:r.yeTcH orrpe.z:r.eJIHTb OTHOCH
TeJIbHbIH BeTep IH Bce paClIeTbI rrpHBo.z:r.HTb K YCJIOBHHM 6eSBeTpHH. B 

,n;pyrHx pa60Tax [29; 42; 72] 0 TerrJIOTeXHHlIeCKHX HcrrbITaHHHX BOOO' 
me He rOBopHTCH 00 YlleTe BeTpa H 0 ero HaHMeHOBaHHHX. 

rI03TOMY rrpH npOBe,n;eHHH TerrJIOTeXHHlIeCKHX HcrrbITaHHll eCTeCT
BeHHO BOSHHKaeT Borrpoc, KaKOll BeTep HeoOxo.z:r.HMO YlIHTbIBaTb 1M yKa-
3bIBaTb B OTlIeTax no 3THM HcrrbITaHHHM. 

TIPH O.z:r.HHX H Tex lKe rH.z:r.pOMeTeOpOJIOrHlIec.KHX YCJIOBHHX II CKOPO
CTH cy.z:r.Ha paSJIHlIHbIM BeTpaM, HSMepHeMbIM Ha cy,n;He, 6y.z:r.YT COOTBeT
CTBOBaTb paSJIHlIHble HX 1I1HCJIeHHble SHalleHHH. TI03TOMY B saBHCHMO

crH OT HaHMeHOBaHHH orrpe.z:r.eJIHeMOrO BeTpa BOSMOlKHOCTH npOBe,n;eHHH 
TerrJIOT:XHHlIeCKHX llcnbITaHHll TaKlKe 6y.z:r.YT paSJIllllHbIMH. O,n;HaKO He 
KalK,n;bIH BeTep MOlKeT xapaKTepHSOBaTb COCTOHHHe noro,n;bI. TaK, 0 -
He.z:r.onYCTHMOCTH HCrrOJIbSOBaHHH KalKYllI.erOCH BeTpa B KalleCTBe oueH

KH COCTOHHHH noro.z:r.bI MoryT CJIYlKHTb CJIe.z:r.YlOIIJ,He npOCTble, HO Ha
fJIH.z:r.Hble npHMepbI. 
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n p HIM e p 1. Be3BeT,pIIe. CY.lI.HO H.lI.eT co CK-oPOCTbIO W Y3JIOB 'HJIH 8,23 MiceK. 
OBa Ka)Klyma5IC5I CKapOCTb BeTpa H MOJKHO JIH Il1P01BO.ll.HTb TenJIOTeXHHlIeCKHe 

blTaHH5I npH 3THX YCJIOBH5IX? 
3.l1.eCb CKOPOCTb KalKyrn.erOC5I iBeTipa 6Y.lI.eT paBlHa OKOpOCTH iKypcOBO['O BeTpa, 

BBHoro OKOPOCTH CYi.lIJHa. Ho .n.OrryCTHMblH ilIpe.ll.eJI npOBe.ll.eHH5I uonblTaHHH 7,4 MiceK. 
~HaIlIHT, Ha CY.ll.He HeJIb351 npOIBOJI;HTb TenJIOTeXH'H'lIeCKHe HonbITaHH5I. Ho 3T'O a6oyp.ll.-
10, Ta'K lKaK Ha caMOM .lI.eJIe CY.lI.HO H.lI.eT 'B )"CJIOIBH5IX 6e3IBeTpH5I. 

n P H M e,p 2. CY.ll.HO H.lI.eT co ClKOPOCTbIO 14 Y3JIOIB, HJIH 7,2 MiceK. OKOPOCTb 
crpetJHoro HICTHHlHoro BeTPa ,I MjceK. KaKaH 6Y.lI.eT KalKyrn.aHcH CKOPOCTb IBeTpa H 
IOlKHO JIH ilIPOBOJI.HTb TOOJIOTeXHlJtleCKHe HC[lbITaiHH5Ir 

. CKOPO<;Tb Ka)KymerolC5I 'BeTpa 6y.ll.eT 7,2+ 1 =8,2 MiceK. CHOBa OKOPOCTb KalKy
u.erOC5I lBeTipa 60JIbIlle .lI.O[lYCTHMOH .lI.JI5I npOBel.ll.eHH5I TenJIOTeXlI'H'lIOOK!HX HOllblTaHHH, 
~HOBa a6cyp,rr., TalK KaK lla calMOM ,rr.eJIe CKOPOCTb HC'JIHHHOrO iBeTpa OOBiceM He3Ha
I HTeJIbHa5l, nOllTH 6e3BeTpHe. 

iI1 p H M e IP 3. CKOPOCTb cyJlJHa 14 Y3JIO'B, JlJIH 7,'2 MIceK. CiKOPOCTb [lOOYTHOIfO 
iCTHHHorO BeTpa 12,5 MiceK. 4eMY ,paIBHa lKa./K'Yma5lC5I CKOPOCTb seTpa H MOI}KHO JIH 
IpOB~HTb TenJIOTeXHHlIeCIKHe HICl1b1TaHH5I? 

iCKOPOCTb KalKymeroc5I Be'fpa paBHa 12,5-7J2=15;3 MiceK. Kam.eTCH, MOlKHO 
lPOIBOI.lI.HTb 'lilOnblTaHHH, HO Ha calMOM .lI.eJIe CY.lI.HO HonbITblBaeT CHJIbHoe Il1()1l1Y'fHOe 
ISQMeHIC'fIBHe HCTHHHOIro BeTpa CHJIOR B 7 OaJIJIOB, IBHHT CTaHo:aHTC5I «JIeriKHM», J1.BH
raTeJIb 6Y.ll.eT paooTaTb co 3HallIITeJIbiHbIlM He.ll.OrpY30M. CHOlBa lKalKymHRC5I BeTep 
fie MOlKeT xapaIKTepH301BaTb HCTHHHoe COCTOHHHe norO.ll.bI - BeTpa. 

l1s rrpHBe.1leHHblx npHMepOB B H.z:r.H 0, liTO HMeH TaKOll nepeMeHHbIH 

xapaKTep, KalKymHllcH BeTep He MOlKeT 6bITb KpHTepHeM, onpe.z:r.eJIHlO· 

lUHM YCJIOBHH rrpOBe.z:r.eHHH TenJIOTeXHHlIeCKHX HcrrbITaHHll. I(YPCOBOH 
BeTep TaK)Ke He MOlKeT OFIpe)l.eJIHTb YCJIOBHH rrpOBe,n;eHHH HcrrblTaHIHll, 

TaK KaK ero BeJIHlIHHa HSMeHHeTCH C H3MeHeHHeM xo,n;a cy,n;Ha. 
TaKHM KpHTepHeM MOlKeT 6bITb TOJIbKO HCTHHHbIH BeTep, KOTOPbIH 

He saBllCliT 01' CKOPOCTH H HanpaBJIeHllH .z:r.BIHlKeHHH cy,n;Ha. TOJIbKO OT
HOCH1'eJIbHO HC'f'HHHOro BeTpa (ero CKOPOCTH HJIH CHJIbI) MOlKHO onpe· 

,n;eJIHTb HJIH cpaBHHBaTb YCJIOBHH npOBe.z:r.eHHH TerrJIOTeXHHlIeCKIHX HC· 
nbITaHHll. CHJIa HCTHHHoro BeTpa COOOllI.aeTCH B MaIIIHHHoe OT.z:r.eJIeHHe 

WTypMaHaMH H YKaSbIBaeTCH B MallIHHHOll OTlIeTHOll ,n;OKYMeHTaUHH. 

§ 29. Onpe,l1.eJleHHe K. n. )1,. KOTJIa, pacxo,l1.a TOnJIHBa, napa 

H naponpoH3Bo,l1.HTeJIbHOCTH KOT JIa 

Onpe,l1.eJIeHHe K. n. ,11.. KOTJIa. 1(034)4>HUHeHToM rroJIesH()ro ,n;eHcT· 

BHH KOTJIa (K. n . .z:r..) HaSbIBaeTCH OTHOllIeHHe KOJIHlIeCTBa TenJIa, HC· 

nOJIb3yeMoro Ha nOJIYlleHHe napa, K KOJIHlIecTBY TenJIa, KOTopoe MO

>KeT BbI.z:r.eJIHTbCH npH nOJIHOM cropaHHH TOnJIHBa, saTpalleHHoro sa TO 

lKe Bpe.MH. " 
)lJIH BcrrOMOraTeJIbHbIX KOTJIOB TenJIOxo,n;OB, KOTopble Bblpa6aTbI

BalOT HacblmeHHbIH nap, K. n . .z:r.. onpe.z:r.eJIHeTCH CJIe,n;YlOmHM 00pa30M. 
1(0JIHlleCTBO TenJIa, HCnOJIbSOBaHHoro Ha rrapooopaSOBaHHe, orr

pe.z:r.eJIHeTCH BblpalKeHHeM 

r,lI.e D K 

in 

DK(in~tn.B) K1WJl, 

- rrOJIHaH naporrpOHSBo,n;HTeJIbHOCTb KOTJIa, Keitt; 
- TerrJIOco,n;eplKaHHe (9HTaJIbnIHH) rrapa, KKaJlIKe 

eTCH rro TepMo.z:r.HHaMHlIeCKoll TaOJIHue HJIH 
i-S); 

- TeMrrepaTypa nHTaTeJIbHOH BO,n;bI, °C. 

(orr pe.z:r.eJI 5I -
.z:r.HarpaMMe 
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\.., JJ.py1l'U11 CTOPOHbI, eCJIH palcxo).J, TOnJIHBa B qac J:j Ke, aero TenJIO

Ta CrOpaHf!Si Q: KKaJljKe, TO TenJIO, KOTopoe MO>KeT BhI).J,eRHThC5I 

TOnJIHBOM rrpH nORHOM cropaHHH, 6y.n;eT paBHO B· Qg KKalljt.{,. 
CJIe).J,OBaTeJIhHO, K. rr. ,U. KOTJIa onpe).J,e.1JHTC5I no <popMYJIe 

DI((in-tn.B) 'fJ1(= --'::...:....::~..:.:..:.:::!... 

BQ~ 

T a 6 JI H lI. a 42 

Onpe,lJ.eJleHHe K. n. ,lJ.. KOTJla no 06paTHOMY 6aJlaHcy 

HCTO'lHHK HJlB q,opwyJla 
0603-1 pa3-1 Halle- wep-

HIIIl HOCTb 

ICO,lJ.ep'JKaHHe 
BJiarH B TOIIJIHBe 

30JIbI B TOIIJIIfBe 
BO.l1.opO,lJ.a 
yrJIepona 
a30Ta 
cepbI 
XIfCJIOpOna 

WP 

Ap 
HP 
CP 
NP 
SP 
OP 

fHH3waSi TelIJIOTa 
TotlJIHB3i 

CI'OpaHH5J Q~ 

XapaKTepncTHKa TOllJIHBa ~ 

TeMllIe'paTYPbI 
oKPymaIOInero B03)J.yxa 
yXO){SlIUHX lI'a30'B 

IC~epma'Hlfe B )J,bIMOBbll{ 
rtlS"ax' 

R02 
O2 

R0 2+02 

lx.B 
ty.r 

R02" 
O2 

R02+ 
+02 

Co..rr.epmaHHe CO CO 

I(03<p<pIflI.lfeHT H36bITKa a 
BOO){yxa 

tI10TepH TellJIa' 

C yXO.l{HIUH'I1H ra3aMH 

or XIfMlftIeCKOH HeIIOJIIIO
Tbl cropaHHH 

% 3.lJeMeHTapHbIH: aHaJIH3 TOIl 

JIHBa 
% To me 
% » 
% » 
% » 
% )}, 
% » 

KKaJll(r » 

( 
OP SP 

~=2,37 HP- -8--"'lr T 

NP) 1 + 25 KP + 0,005, 
r.ue KP=CP + 0,368 SP 

ec HSMepeHIIH IIpH HCllbITaHll5lX 

°c To me 

% faSOBbIH aHaJIli3 
% To me 

% » 

% 

% • [ KP 
q2= 0,32 0,54(RO

J
+CO) +0,37 

9HP+WPl 100 
80,4 (ty.r-tx B) Q~ 

qa = 3,QCO . (Z 

I HOMt'P 
onblTa 

B OIrpymaIOIUYIO cpe.l{y 

% 

% HpIfHIIMaeTCH. OUblQHO )J.JISI 
BonOMOraTeJIbHbIX He60JIblUHX 

I( II )J. KOTJla 
CY,lJ.OSbIX KOTJIOB qs=4+6% 

TjK = l-q2-qa-q5 % 
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J,a:H8KO He Bcer,IJ,a HMeeTC5I B03MOlKHOCTb 38MepHTb napOnp0113BU

.'1.I1TeJIbHOCTb, qaCOBOH pacxo,a: TonJIllBa 1I onpe,a:eJIlITb K. n. ).J,. KOTJIa 
no nplfBe).J,eHHoH <POp MyJIe. B TaKOM~ CJIY4ae ero MOlKHO onpe,a:eJIllTb 

?o ypaBHeHHIO 06paTHoro TerrJIOBOrO 6aJIaHCa (Ta6JI. 42) 

11 K= l-q2-qs-q4-qs, 

Ie q2 - nOTep51 TenJIa c yxO,a:51IIlHMll f8'3aMH; 
qa - nOTepa TenJIa OT XHMH4eCKoro He).J,OlKora; 
q4 - nOTepa TeIIJIa OT MeXaHHlJeCKOrO He).J,OlKora; ).J,JUI lKll).J,KMX 

TOrrJIHB Q4=0; 
Q5 - nOTep51 TerrJIa B oKpY:JKalOm.yIO cpe).J,y. 

AHaJIH3 ).J,bIMOBbIX ra30B rrpoH3Bo).J,llTC5I C nOMOlllbIO npH60pa Op
a; 3JIeMeHTapHbIH: COCTaB TO'nJIHBa npHHHMaeTcH H3 lflacnopTa TOnJIH
a HJIH onpe).J,eJI5IeTCH nYTeM JIa60paTopHoro aHaJIH3a oTo6paHHoH 

POObI [3; 29; 41]. 
OnpeJl.eJleHHe pacxoJl.a TOnJlHBa H napa Ha cYJl.OBble HY*Jl.bt. TenJIo, 

.nYlllee Ha OTOnJIeHHe rroMem.eHHH, pacxo).J,yeTcH Ha nO).J,orpeB CMeH5IIO
lerOC5I B nOMemeHHlI B03).J,yxa H Ha nOKpbITHe nOTeph TenJIa qepe3 

apylKHhle CTeHKH, OHO 1\10:JKeT 6bITb OInpe).J,eJIeHO no <pop'VryJIe [53] 
Q= (ll(F + cx,3V)At KKalt/r.t, 

n,e V - 06'beM OTanJIHBaeMblX 'IIOMellleHHH, ,Ms, . 
F - 06ll1.a51 Hapy)KHa51 nOBepxHocTh nOMeIII,eHHH (B TOM 4HCJIe 

naJIy6, OT).J,eJI5IIOJ.I.J,HX nOMell1.eHH5I rpIOMOB OT HapYlKHoro 

B03).J,yxa) .II T. n., ,M2; 

At - pa3HocTb MelK).J,y cpe).J,HeH TeMnepaTypoH nOMemeHHH II 

TeMnepaTypoH HapY:JKHOrO B03).J,yxa, ec, 
~l Ii CX2 - 'K03<p<pHIJ,HeHTbI, BeJIHlJlIHa KOTOPbIX 3aBHCHT OT K~eCTBa 

H30JI5IlI,llH nOMemeHHH Jl HHTeHCHBHOCTII BeHTHJI5IIJ,llH. Ko-
3<p<pHIJ,lleHT CX2 = 2. K031<p<pllIJ,lleHT <Xl =12 npH OTCYTCTBHH 
HH).J,HBll).J,yaJIbHhIX KOH).J,eHcaIJ,llOHHbIX fOPIllKOB Ha rpeJIKaX; 

<Xl = 1,2 npH HalIHqHH TaKO'BhlX. 
Pacxoo napa Ha OTonAeHue BM4HCJI5IeTCH no <popMyJIe 

D= ~ = ~(F+2V)DtKZ/tt, 
l-t l-L , 

nn.e - HalJaJIhHOe Ten.TIOco).J,eplKaHPle napa, pacxo,UyeMoro Ha OTon-

JIeHFIe, KIWA/Kc; 
if _ TenJIOco.uepJK:aHHe KOH,UeHcaTa, nocTynaIOmero H3 CHcreMbI 

OTOnJIeHH5I (06hIrqHO 1100-11 0 KKaJt/Kz), KKaJt/Ke. 
3Ha4IITeJIbHOe BJIHHHHe Ha pacxo,U napa Ha OTOnJIeHHe HMeeT co

CTOHHIre 11 Ka4eCTBO pa60ThI K'OH).J,eHcaIJ,HOHHbIX fOPillKOB, KoropbIe MO
rYT BMeCTe C KOH).J,eHcaTOM rrporrycKaTb 60JIhmOe KOJIHlJeCTBO HeCKOH
).J,eHcHpoBaBmerOC5I napa. TI03T'OMY nepe,ll HcnhITaHHeM CHCTeMhI He06-
~O).J,HMO y6e,UllTbc5I B HcnpaBHoM ).J,eHcTBHH KOH,UeHCaIJ,HOHHMX ropIll
KOB. P8CXO).J, TenRa H rrapa Ha 6hITOBhle HYlK,UhI (Ha nO).J,orpen MMTbe
BOH BO).J,hI, Ha npaqeqHYIO H T. ).J,.) BceuellO 3aBHCHT OT oc06eHHocreH 
ycraHoBKH. Ha cOBpeMeHHhlx C1,Uax, o60pY).J,OBaHHblx ).J,ymeBhIMH H 
rrO).J,BO,ll.OM rop5l4eif BO,llbl K YMbIBa.1JbHHKaMr Ipacxo,a: Ten»a Ha YKa3aH-
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Hble u.eJIH COCTaBJIHeT OKOJIO 8000 KKaA Ha O~Horo lIeJIOBeKa B CyTKH, 
Ha cTapblx cy~ax OH He npeBbIlliaeT 2500 KKaA. 

TIOJIHbIH pacxo~ napa Ha 060rpeB IIoMemeHHH H 6bIToBble Hy)K~b] 
COCTaBJIHeT [53] 

D - tll(F+2V)At+mqm I 
- . i 1(2 tt, 

1- 1 

.n:r.e qm - npHHHMaeTC5I paBHbIM OT 110 (~JIH cTapblx Cy~OB) )1.0 
320 KKaAltt Ha lIeJIOBeKa (~JIH coBpeMeHHblx Cy~OB); 

m - lIHCJIO lIJIeHOB .9KHna)Ka H naCCa)KHpoB. 

PalClxo~ TOnJIHBa Ha ooorpeB nOMemeHl'IH H ObI1'OBble Hy)K)l.bI Mbl 

nOJIylIHM, eCJIH Bce 3aTpaqeHHOe TenJIO pa3JI.eJIHM Ha TenJIOTY cro
paHHH TOnJIHBa: 

B Q+mqm (Jl(F+2V)~t+mqm I 
Qe Q~ 1(2 tt. 

B rpYOOM npH6JIH)KeHHH npH C)KHFaHHH 1 K2 TOnJIHBa 00pa3yeTcH 

10 K2 napa; H3 .9TOrO COOTHOllIeHHH IMO)KHO onpeJI.eJIHTb pacxo)l. Ton

JIHBa, 3HaH pacxoJI. napa, HJIH HaooopoT. 

B npaKTHKe lIaCTO pacxoJI. TOIIJIHBa Ha OTOnJIeHHe OIIpeJI.eJIHeTCH 
cJIeJI.YlOmHM 00pa30M. 3aMep5IlOT pacxoJI. TOIIJIHBa Ha BcnOMOraTeJIb
HblH KOTeJI no paCXoJI.HOH u.HcTepHe C nO~aqeH IIapa Ha OTOnJIeHHe 

110MemeHHH, 008rpeB TaHKOB H ObITOBbIe HY)KJI.bI. 3aTeM OTKJIlOqalOT 

OTOnJIeHHe nOiMemeHHH IIpHM'epHo Ha lIeTblpe lIaca H 3a .9TOT nepHOJI. 

OIIpeJI.eJIHIOT pacxoJI. TOIIJIHBa. TaKHx OIIbITOB HeOOXOJI.H'MO ICJI.eJIaTb He 
MeHee Tpex. Pa3HOCTb Me)KJI.Y JI.BYM5I 3aMepaMH (c OTOIIJIeHHeM H oe3 

OTOIIJIeHHH IIOMemeHHH) H 0YJI.eT paCXOAOM TOIIJIHBa Ha OTOnJIeHHe 
IIOMemeHHH. 

HopMa pacxopa TOnJIHBa Ha ObITOBbIe HY)KPbI OTJI.eJIbHO He 3aJI.a
eTCH~ OHa BXOPHT B oomylO HOpMy pacxopa TOIIJIHBa CHJIOBOH: yCTa

HOBKOH Ha xOPy IH Ha CTOHHKe C rpY30BbIMH onepau.H5IMH H oe3 HHX. 
Pacxop TOnJIHBa Ha OTOnJIeHHe TaK)Ke MO)KHO onpeJI.eJIHTb H3 

pa3HOCTH naponpOH3BOPHTeJIbHOCTeH KOTJIa, 3aMepeHHbIX no KOHJl.eH
caTY B TenJIOM HmHke Ha PByX pe)KHMaX - C OTOnJIeHHeM H oe3 OTon-

• 'IeHHH, no Q>opMYJIe 

r.rr.e D - lIacOBOH pacxoA IIHTaTeJIbHOH BO;(bI, Keitt; 
in - TenJIOCO~ep)KaHIle napa B KOTJIe, KKaAIK2; 
in •8 - TenJIOCOpep)KaHHe nHTaTeJIbHOH BOAbI, KlwAIK2 (c .1locTa

TOlIHOH TOqHOCTblO MO)KHO npHHHTb ina =t"nB)' 
3peCb tn•a- TeMnepaTypa nHTaTeJIbHOH BOPbI; 

11K - K. n. p. KOTJIa, %. 
D,JIH OnpepeJIeHH5I paCXOJl.a TOIIJIHBa Ha OTOnJIeHHe nOMemeHIHH 

JIYlIllie BCerO nOCTpOHTb rpaQ>HK paCXOJl.a TOnJIHBa Ha OTOnJIeHHe B· 
3aBHCHMOCTH OT TeMnepaTypbI HapY)KHOrO B03~yxa (pHC. 117) JKeJIa

TeJIbHO B HHTepBaJIe TeMnepaTYP OT + 10 po -30°C H HH)Ke. 
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Pacxoo TonAUBa U napa fla 060epeB TaflK08. Ha CYJI.He B 3HMHee 

BpeMH np01l3BOJI.HTCH 060rpeB TaHKOB npeCHOH: BO)l.bI, TOnJIHBHO-OaJI

Jl8CTHbIX, TOnJIHBHbIX IH MaCJI5IHbIX, KOTopble conpHKacalOTcH C HapYJK

"hiM B03)1.YXOM, PJIH npepOTBpameHHH HX 3aMep3aHH51 II ~JI51 B03-
,MOJKHOCTH nepeKalIHBaHH51 TOIImlBa H Ma~JIa. 
I HOPMbI pacxopa TOIIJIHBa Ha ooorpeB TaHKOB OOblqHO BXOP51T B 00-

'IIlHe HOPMbI paOOTbI CllJIOBOH YCTaHOBKH Ha XOJI.Y II Ha CT051HKe. 3TO 
He COBceM npaBHJIbHO, TaK KaK npH nJIIOCOBbIX TeMilepaTypax OKPY

>K8lOmero B03JI.yxa, npHMepHO BbIllie 5°C, ooorpeB TaHKOB npeKpa
lUaeTC51. B TO JKe BpeM51 npH nOHHJKeHHbIX MHHYCOBbIX TeMilepaTypax 

OKpY)KalOmero B03~yxa IH nOHll)KeHHbIX TeMnepaTypax .3aOopTHoH BO
JlhI ooorpeB TaHKOB YBeJIHlIIIBaeTCH. KpoMe TOro, H3 YCJIOBHH: peHca 

CY.l{HO no-pa3HoMY OaJIJIaCTHpyeTC51: HHor~a oepYT npecHylO BOJI.Y B 

aXTepnHK H q,opnHK, HHor~a HX 

-tc 

d.4. 
50 
50 

10 

1t 20 /8 12 8 f * d f2 18 20 24 

He 3anOJIH51IOT. llJIH, HanpHMep, 
npn OaJIJIaCTHOM nepeXO)l.e 

onpeJl.eJIeHHble Il.HCTepHbI 6Y~YT 
corrpHKaCaTbC5I C HapYJK.HblM 
XOJIO~HbIM B03~yXOM H OXJI3JK.

.!t8TbC5I, a B nOJIHOM rpY3y
HeT. ,lJ.JI5I no~orpeBa TaHKOB 
,MO)KHO no~aBaTb nap nYTeM 
nOJIHOrO OTKpbITH5I KJIanaHa HJIH 
TOJIbKO lIaCTHqHOrO ero OTKPbI
TH5I, JI.OCTaTOlIHoro )l.JI5I npe~OT- PHe [1/17. 3aBHcHMocTb paexo.a.a TOUJIaBa 

Ha OTonneHHe H o6orpeB c~a OT TeM-
BpallI,eHH5I 3aMep3aHH5I TaHKOB. aIepaTypbl HaPY)f{HOirO lBo3.n:YlXa 
MO)KHO nOJI.aBaTb nap Ha Bce 

T8HKH cpa3y HJIH nOOlIepe)l.Ho. 
113-3a 3THX nepeMeHHblx YCJIOBHH .9KCnJIyaTau.HH CYJI.Ha OqeHb 

Tpy,n.HO YCTaHOBHTb HOPMbl Ha OTOnJIeHHe TaHKOB. TIpH Bcex 3HaqH
TeJIbHbIX OTKJIOHeHH51X B ooorpeBe TaHKOB cTaplIIHM MexaHHKaM He-

06XO~HMO COCTaBJI5ITb aKT Ha YBeJIIHqeHHbIH pacxoJI. TOnJIHBa, KOTOPbIH 

6YJI.eT yqTeH npH oopaOOTKe MeC5IlIHoro MallIHHHoro OTq~Ta . 
Pacxoo TonAUBa fla nooOepe8 ePY3a (Ma3YTa), fla nponapKy U 

MO(/,KY ePY30BblX TaflK08 fla TaflKepax. Ha TaHKepax onbITHbIMH 3aMe

p8MH onpe)l.eJI51IOT pacxo~ TOnJIHBa Ha no.uorpeB Ma3YTa nepeJI. CJI.aqeH 

ero rpY30nOJIyqaTeJIIO B OJI.HOM, ~BYX HJIH BO Bcex rpY30BbIX TaHKax 
cpa3y (B Keitt). TaKHM JKe 00pa30M onpe)I.eJI5IeTC5I paCXOJI. TOnJIHB8 

(B KeItt) Ha MOHKY O)I.HOrO rpY30Boro TaHKa MoelIHbIMH MalIIllHKaMH 

UJIn BPYlIHyID. _ 
Pacxoo TOn.llUBa fla nponapKy TOn.llU8flblX TaflK08 U tfUCTePfl ne

pea peMOflTOM U OCMOTPOM He HopMHpyeTC5I, a H3paCXO~OBaHHoe 
TOnJIHBO CTIHCbIBaeTC5I aKTOM, r.n.e YKa3bIBaIOT: KaKHe TaHKH H Il.HC

TepHbI nponapHBaJIHCb; .n.aTY H ~JIHTeJIbHOCTb TIpOnapKll B lIacax; 

KOJIHlIeCTBO TOnJIHBa, 113paCXO~OBaHHoro Ha nponapKY· 
Onpe~eJIeHHe pacxo,n.a napa (naponpoH3BO~HTeJIbHOCTn KOTJla) 

HBJI5IeTC5I O~HHM H3 BaJKHeHllIHX H3MepeHllH, npOBOJI.HMbIX BO BpeM5I 

nCTIbITaHllH: KOTJIa. D,JI5I .9TOrO cyrueCTByIDT CJIe~yIDmHe CTIOCOObI' no 

3aMepy KOH)I.eHCaTa B TenJIOM 5ImHKe HJIH B MepHOM oaKe; no 3aMepy 

'>17 



KOH)J.eHcaTa C nOMO~bIO )J.pOCCeJIbHOii )J.IfacpparMbI, no 3aMepy pacxo
.r.r.a _~eLKero napa e 'llOMOIIJ.blO )J.pOCCeJIbHOH )J.IfacpparMbI. 

HaHOOJIbIlIee 'lIpIfMeHeHIfe B rrpaKTHKe HcnbITaHHH H8XO)J.HT cnocoo 
onpe)J.eJIeHHa paexo.!I.a napa e nOMOlll.blO 3aMepa KOH)J.eHcaTa B TenJIOM 
amHKe. ,ll.JIH 3Toro nO)J.alJY nHTaTeJIbHOH BO)J.bI Ha KOTeJI nepeBO)J.HT C 
TenJIOro HmIfKa Ha TaHK. Bo~y H3 TenJIOrO Hlll.HKa cnYCKaIOT, OTKpblB 
cnYCKHOH KJIanaH HJIIf BbIBIfHTH'B cnYCKHYIO npOOKY 3aMepHIOT BHYT
peHHIOIO nOJIeaHYIO nJIOlll.a)J.b )J.Ha TenJIOro HmIfKa, eC.TIlI OH HeOOJIb
moro pa3Mepa, HJIH O)J.Horo H3 ero OTceKOB, ec.rm ero MOLKl-IO H30JIIfPO
BaTb OT ,n:pyrHX. Kor)J.a TenJIbIH Hlll.HK (HJIH O,1J;IfH H3 ero OTceKOB) OC
BOOO,n:HTCH OT BO,n:bI HJIlI nOCJIe 3aMepa HHLKHero ypOBHH BO,n:bI B HeM 
peHKOH 3aKpbIBaIOT cnYCK BO)J.bI lI3 TenJIOrO H~HKa B TenJIbIH Hlll.HK 
6Y)J.eT nocTynaTb KOH,n:eHcaT; aaceKalOT no ceKYH,n:OMepy HalJaJIO no
cTynJIeHHH KOH)J.eHcaTa. TenJIbIH 5I~HK HanOJIHHIOT KOH)l.eHcaTOM ,n:o 
JIlOooro ypOBH5I, KOTOPbIH TaKLKe OTMelJaeTCH Ha peHKe. B 3TOT MOMeHT 
OCTaHaBJIHBalOT ceKYH)l.OMep. Pacxo,J::!; 'napa (naponpOH3BO,':LHTeJIbHOCTb 
'KOTJIa Ha )J.aHHOM peLKIfMe paOOTbr) on'pe,(J;eJIlITCH no qJOpMYJIe 

Vj60 D= -,-I(l/"£, 

f!ZI.e D - pacxo,lJ. napa (naponpOIf3BO,lJ.lITeJIbHOCTb KOTJIa) , Keitt; 
V =sh - MepHblH oObeM TenJIOrO Hlll.HKa HJIH oaKa, .Il; 

'\' - y.u.eJIbHbIH Bee KOH,lJ.eHcaTa, Kel A; 
t - BpeMH aaMepa (HanOJIHeHH5I), .AtUfl, 

s - nOJIeaHaH nJIOlll.a)J.b ,lJ.lIH TenJIorO Hlll.HKa, aM2, 
h - BblCOTa HanOJIHeHlI5I Ten.rIOro 5Illl.HKa KOH.LleHcaTOM (MeLK)J.Y 

)J.BYMH OTMeTKaMIf Ha peHKe Ha HalJaJIO If KOHell. 3aMe

pa), aM. 
TaKIfM LKe CIIOCOOOM MOLKHO 3aMepIfTb pacxo)J. napa Ha o60npeB 

JIloooro TaHKa - npIf B03MOLKHOCTH aaMepa KOH,lJ.eHCaTa, Bblxo.r.r.5Illl.ero 
If3 HIfX, T. e. ec.rm IfMelOTCH cnycKHbIe TPYOhI C KJIanaHaMIf. ,ll.JI.SI 3Toro 
HcnOJIbayeTcH JIIOOOH oTTaplIpoBaHHbIH cocY,lJ.. 



o 

CaOBeCHoe 
060aHaQeHHe 

8eTpa 

liITHJIb 

Tuxuif 
seTep 

r 
f , 

nPHJJO)J(EHHE 6 

WKaJla CHJlbI seTpa 

�----C..:.K-O..:p~O...;.C-Tb-8-eT..:p~a---1 CpeAHee 
,1l8",JleHHe 

Ra no
BepXHOCTH, 

0-0,5 
(0) 

0,6-1,7 
(1) 

0-1 
(0) 

2-6 
(4) 

0-1 
(0) 

1,2-3,3 
(2) 

HOPMd mo
HOa K 
BeTpy, 
"Z~ CAli 

o 

0,1 

BJiHIlHHe BeTpa Ha Ha3eMHble npeAMetbl 
BnHIIIIHe BeTpa lIa nOBepltHOCT& 

MOPII, 03epa HJIH xpynHoro 
80AOxpaHH.llHUla 

,nbIM nO.ll.HHMae'l"CSI OTsecBo MJlM nOll- 3epKaJlbHO-TJIa.ll.KaSl nOBepx-
TH OTBeCHO, BbDMITeJI H JIMCThSl Ha .lI.e- HOCTh 
peBbSlX HerrOJI!BHJKHbI 

(f>JIlorep He YCTa{laJ3JIHBaeTCH no 
BeTpy. KOJIblllIYTCH OT.lI.e.lJbHble JIHCTbH. 
.IJ,blM nO.ll.HHlMaeTCH HaKJIOHlHO, yxa3bI
BaH HanpaJ3JIeHMe seTpa 

\ 
2 JIenmfl 1,8-3,3 

(2,5) 
7-12 
(9) 

3,5-6,4 
(5) 

0,5 Olll.Ylll.aeTCSI KaK JIerKOe .lI.)'IHoseHMe nOSIBJISlIOTCSI HeOOJII>llIHe rpe6-

3 

4 

BeTep 

3,4-5,2 
(4,5) 

YMep~HHbIif 5,3-7,4 
BeTep (6,5) 

13-18 
(16) 

19-26 
(23) 

6,6-10,1 
(9) 

ltO,3-14,4 
(13) 

2 

4 

CJIerKa KOJIeOJIIOTCSI q,JIam u BblMne- HH BOJI'Hl 
JIbl J1HcTbSJ HenpOJ].OJI:lKUTeJIbHO llIeJIe-
CTSIT 

J1UCTbSI H ToI!:KHe BeTBH .lI.epeBbeB HeOOJIbllIUe rpeoHu BOJIH Ha· 
fIOCTOSIHHO KOJIblllIYTlCSI. BblcO«(aSI TpaB8 IflmalOT onpOKHI.lI.bIsaTbCSI, HO ne· 
U noceSbI XJIeoOlB HallHHaJOT KOJIeOaTb- Ha IHe OeJIaH, a CTeKJIOBHJ].HaSl 
CSI 

BeTep pa3B~BaeT IPJIarH H BblMneJIbl 

flJPHBO.llHT B .lI.BH)I{eHHe TOHKHe BeT- XOPOllIO 3aMeTHbI HeOOJIbllIHE 
BH .llepeBbeB; nO.ll.HRMaeT C aeMJIH BOJIHbI, rpeoHu HeKO'fOpblX H< 
ITblJIb. no BblCOKOif TpaBe H nOCeBa'\1 flHX OnpOKH.lI.bIIBalO'l1CSI, o6paay~ 
npooeralOT BOJIHbI. BbITSIrHBaeTcSl MeCTaMH 'OeJIYIO KJIyoHmylOcs 
BhIMfleJI rreHY (6apalllIKH) 



i CJJ-OBeCHOe 
t 0603Ha'leHHe 
«I::s Berpa 

~~ 
:s:'" 
(,)\0 

5 

6 

7 

8 

9 

10 

CHJIblHbIH 
BeTep 

IKpeJIIKHH 
BeTep 

04eHb 
h.penKHII 
BeTep 

illTDPM 

CIlJIbHbIH 
IIITOpM 

CKopocrb lIerpa 

7,5-9,8 
(8,5) 

27-35 
(31) 

9,9-12,4 36-44 
(11) (40) 

1Q,5-15,2 415-54 
(114) (50) 

15,3-18,2 55-65 
(17) (60) 

( 

I 

14,6-19,0 
(17) 

lt9,2-24,1 
(22) 

24,3-29,5 
(27) 

29,7-35,4 
(33) 

Cpelluee 
llaBJIeHue 

Ha no
BepXHocrH, 
HOpUaJIb

HoA I( 

Berpy. 
ICzcjt.-,M' 

6 

11 

17 

23 

BJlHlIHHe Berpa Ha Ha3i!MSble npellMerbl 

fl pOaO.llrHCeHUe npu.IlOiHI:. 6 

BJlIUIlIUe lJeTpa sa nOBepXHOCTb 
MOPll, oaepa HJIJt KpynHoro 

BOllOXpaSUJlHllla 

KaQaIOTC5I BeTBH If TOHKHe CTBOJIbI it IBOJIHbI IIpHHHMaIOT XOPOIlIO 
)1.epeBbeB BbITfIlrHBaIOTCSI OOJIbIlIHe BblpalKeHHyfo q,0PMY, nOBCIO)1.Y 
q,JIanl' oopa3YIOTlC5I oapaIlIKH 

IKaQaIOTCH TOJICTbIe CY4bH JlepeBbeB, TIOH'BJIHIOTCH rpeoHH OOJIbIlIOH 
IlIyMHT JIec BbICOKa5I tpaBa H noceBbI BbICOTbI; HX lIIeHHIllHeCH BepuIH
BpeMeHal'v1H JIO)!{aTCH Hd SelMJIlO; rYJl>lT HbI 3aHH1MaIOT OOJIbillHe IIJI OIll a
TeJIerpacpHbIe tIl'Pooo)1.a )1.H, BeTep HatIHHaeT cpbIlBaTb 

neny c rpooHei'l: 'BOJIH 

KaQaI011C51 CTBOJIbI JlepeBbeB, fHYTC5t IfpOOHH 01.JeplfHBaIOT )1.JIHHHble 
60JIbIIIHe Bel'BIl H cytIbSl XOt.ll!.bIoa npo- BaJIbI BeTpOBbIX BOJIH; lJ1eHa, CpbI 
TIlB BeTpa 3aMeTHO 3aTpY)1.HeHa BaeMa51 BeTpOM C I'peOHeH BOJIU 

CJIb~IlIIfTC51 CBHCT BeTpa OKOJIO CTpO- HatjlHHaeT IBbITHI'HBaTbC5I nOJIoca-
eHIfH H lHenOI)1.BH)!{HblX InpetZJ.MeTOB MH no CKJIOIHalM BOJIH 
(MeTeOOYJlKa) 

KatIaI01'CH OOJIbUme JI.epeBb5l, JIO- /,llJIHHHbIe 'DOJIOCbI lTIeHbI CPbI-
MaIOllCH TO'HKHe Be1BIl H cyxHe Cy'lMl Ba6MbIe 'BenpoM, 1l1OKpblBaIOT 
UBH)!{eHIle npoTIlB BeTpa saMeTHO 3a- CKJIO'HbI BOJIH, MeCTaMIH CJIHBa-
,nep)!{HBaerC51 SlCb, ]l.oCTHII'aIOT ilIX iIlQJlOIlIB 

iIIIJ'lM npHl60H BOJIH 'Ha nooepe)Kb5lX 
60JIbIIIHX 03eiP H MopeR CJIbIIlIeIt Ha 
3HaQHTeJIbHOM paCCTOHHHH 

- ~~---~--~----~~---'--8:;3;5-I-HU:a.t'5;JI:IO;;:::.n;a;;IO~T;;C~1l:-;'1t;;;e;;();;;o;Jtb;:1ru;nm'e~nn~o13Ml';ei5im~.lfieeHH:ariim$'8lmm';"", ~.~ nJiOfftli'Mlr. 
18,3-21,5 66-77 35,6-41, )1.eHIUI CTP0eHHH; JWMalOTCH 60JIbUlHe CJIHBaIOIllHMHCH 1TI0JIOCaMH no-

(20) (72) (39) CycIbSl ,llepeBbeB; Q)1.IBHraIOTCH C MeCTa KpbIBaeT CKJIOHbI BOJIH, OTtIeruO 
JIerKHe [lpe)1.MeTbl nOBepxHocTb CTaHOBHTC5I 6eJIOH, 

TOJIbKO MeCTalMH BO Bna)1.HMax 
BOJIH BH,lI,HbI OBOOO!)l.tHble OT ne

HbI yLJaCTKH 

21,6-25,1 
(23) 

78-90 42,0--48,8 
(84) (46) 

46 HaOJIIO)1.aIOTCSI paspyrneHHH, HeKD- ITIOIBepxHOIcTb MDpSl IIOKPbIT3 
TopbIe JlepeBbH MoryT 6bITb CJIOMaHbI CJIOeM neHbI; B03)1.YX HalnOJIHeH 

BDJlSlHOH nbIJIbIO H .opbI3:raMH; 
BH)1.HMOCTb 3HallHTeJI!>HO YMeHb

IIIeHa 

111 )KecToKHH 25,2-29,0 91-104 49,0-56,3 
(97) (53) 

64 BeTep IIIpOH3BO)1.HT 3HatUiTeJIbHbIe nOBepxH(J)cTb MOPH IIOKPbIT8 
pa3pyIIIeHHSI, JIOMaeT Cl1BOJIhI )1.epeBbeB IIJIOTlHbIM CJIOeM lJ1eHbI 

IIITOpM (27) [OpH3DHTaJIbHa5I IBIUl.HMOCTb 

HHtITDlKHa 

12 YI?araH CBhIllH" CBbIIlIe 
104 

CBbIIlIe 
56 

CBbIIlIe HaOJIIO)I.aIOTCSI lJ{aTacTpocplPlecKue TO)Ke 
74 pa3pYIlIeHHH, ]lepeBbSl BblphIBalO1'CH C 

KopHeM 
29,0 

TI P II M e lJ a H H SI 1 B CKo6Kax JlaHa oKpyr JIeHHaH Cpe)1.HSISI CKOPOCTb 
2 CHJIa H CKOiPOCTb BeTpa H3MepeHbI Ha BblOOTe 6 )It HaJl nOBepxHocTbIO MOPSI 



flPHJJO}KEHHE 'I 

CTEnEHb BOJlHEHH5I H COCT05lHHE nOBEPXHOCTH MOPS', 03EPA, 
KPynHOrO BO,lJ,OXPAHHJlHll(A nO,lJ, BJlH5IHHEM BETPA 

o 
I 

3 

3 

4 

5 

6 

7 

8 

CnOBeCHaSl xapaK
TepHCTHKa 

BOJIHeHHlI 

BOJIHeHHe OTCYT
cTByer 

CJIaOoe 

YMepeHHoe 

3HalJHreJIbHOe 

CHJIbHOe 

CHlIMWe 

OlJeHb CHJIbHOe 

O'qeHb CHJIb'HOe 

I1CKJIro"IHTMb'Hoe 

BblCOTa 
BOJIHbl, M 

o 
0,1 -0,25 

0,25-0,75 

Q,75-I,25 

1,25-2,0 

2,0 -3,5 

3,5 -6,0 

6,0 -8,5 

8,5 -11.0 

11,0 H 
oOJlee 

llpH3KaKH ,llJISI onpeJleJIeHHSI COCTOSlHHH 
nOBepXHOCTH MOPSl, 03epa, KpynHoro 

BOJlOxpaHHJIHw.a 

3epKaJIbHO-~JIaJI.KaSi rrOBepXHOCTb 

PSlOb, nOSlIBnSlroTcSI HeOOJIbiliHe ~rpeOHH 
BOJIH 

HeoonbiliHe rpeOHH BOnH HatllIHaroT onpo-
KHJI.blBaTbCSI, HO 'lIeHa He OeJIaSl, a ~TeKno-
BHJI.'HaSl 

XOPOlliO 3aIMeTHbI HeOOJIbiIlIHe BOJl'HbI, rpe6-
HH HelKOTOPbIX Ha H.I:IX OIIT!pOKHJI.blBaroT~SI, 00-
pa3YSI MeCTalMH 6enyro KJIy6S1III.YrocSI neHY
«6apaIllIKH» 

BOJl'Hbl npHHHMaroT XOpOiliO BbIpaIKeHHYIO 
q,OPMY, 'lIO'BClQ(lI.Y oopa3yroTcSI «oapaIIIKH» 

J1oSlBnSlroTcSI npeOHH OOJIblIlOii BbICOTbI, HX 
neHSlmHecSi BeplIlHHbI 3aHHMaror OOJIbIIIHe 
fIJIOmaJI.H, Berep HatlHHaer cpblBaTb fieHY C 
rpeoHeii BOJlH 

fpeOHH O'Iep"lIHBaror JI.JIHHHble BaJIbI BeT
POBblX BonH, rreHa, cpbIBaeMaSl C I"peoHei'l 
BerpOM, Ha1JHHaer BbITSlrHBaTbCSI nOJIOCa,MH no 
CKJIOHaM IBOJIH 

,IT,JIHHHble iI10JIOCbI rreHbI, Opbl'BaeMbIe BeT
POM, 1lI0KpbI'BaroT CKJIOHbI BOJIH, MecraMH, CJIH
BaSlCb, JI.OCTHIraroT HX iI10JI.OillS 

TIeHa IIIHpOiKHMH nJIOTHbIMH CJIHBaroIII.HMH
CSI nonocaMH nOKpbIBaeT CKJIOHbI BOJIH, OT
tlero rrOBepXHOCTb CTaHOBH'OCSI OMoii, TOJIbKO 
MeCTaMH, BO 1B1lH1iJI.HHaX BOJIH BHllI.Hbl OBOOO.!l
Hble or neHbI Y'tIaCTKH 

nOBetpXHOCTb MOPSI nOKpbITa 'lIJIOTHbIM CJlO
eM neHbI, B03.llYX lHallIOJIHeH 1B00000SlHoii nbIJIbTO 
H 6pbI3raMH, BHJI.HiMOCrb 3'Ha'lIHreJIblIO YMeHb' 
IIIeHa 

llPHJJO}KEHHE 8 

nEPHO,lJ,H~HOCTb 06513ATEJlbHOn nOBEPKH MEP 
H H3MEPHTEJlbHblX nPH60POB 

MepbI U U3MepHTeJIbHble npH60pbl 

P,Aft AUfletlflblx U yeAo8blX uSMepeHutl 

I1HJI.HIKaropbI pbI'IaIKlHble H tlaco'BOII'O Tima ~ 
npHOOpbI JI.JUI H3MepeHHSI ypOBHSI IKHJI.KOCTH 

II'JIyoHHoMepbI 
IPYJIe1'KH c JlOTOIM 
OOMepHTeJIbHbIe peHiKH 
IMeTpOiliTOKH 

MHHHMeTpbIl 
RaJIlfOpbl KOHTponlliHbIe JI.Jl51 nOBepKH TIJlaHHMeT-

pOB 
PYJIe'l1JnI MeTa.lnHlJeome 

P,Aft U3MepeflUft 8peMeHU 

" CeKYHJI.OMepbl, xpOHOMeTpbl, XpOHOCKorrbI 

P,Aft U3MepeflUft l{aCTOTbl BpaU{eHUft 

TaXOMeTpbI MeXaHH'tIeCKHe H 3neKTpHMOCKHe C .!laT

'IHKOM 

P,Aft U3MepeHUfJ, iJaBAeHUft, paSpe{}ICeflUft 
U MOU{HOCTU 

MaHOMeTpbI H lMaHoBaKY'YMMeTpbI npY>KH'HHble 

KJIaOCa 4 H oOJIee BblC~HiX KJIaOCOB 
Baa<YY~MeTPbI npyIKHHHble 
TSlroMepbI, H3InOpOMepbI H 'fSiOOlH3ITIOpOlMepbI 

MlIKpOMaHOIMeTpbl 
nHMe11pbl MexaHHMeJCKHe 
MHJI.HIKaTOpbI MOmHOCTII 

aAR u3MepenuR pacxoda 

J].u<pMaHoMeTpbI-lPacxo,nOlMepbI 

JI.Aft u3MepeHuR TeJunepaTypb£ 

TepMoMeTpbI JI3IOOpaTOpHble C ueHoi'l ,neJIeHHSI He 
MeHee 0.1 °C, KaJIOpHMeTpmeOKHe, MeTaCraTIItieCKIIe, 

MaHOMeTpHtieCKHeJ 
TepMOMeTpbI TeXHHtleCKHe 
TepiMOMellpbI ,nJIfi HlonbITaHHSI He<pTenpo,nYKTOB 

TepMOMerpbI .!llfCTaHUHOHHble 
TepMOMe11pbI COIlIpOTHBJIeHHSI 
TepMonapbl 
MIInJIHBOJIb1'MeTpbI (raJIbBaHOMeTpbI) H JIOrOM:eT

pbI nHpOMeTpHtleOKHe 
TIHpOMeTpbI onTH'tIeCKHe II pa,nHaUIIOHHble 

llepHOJlH'IHOCTb nOBepKH 
(He MeKee) 

OJI.HH pa3 B ro,n 

OJI.HH pa3 B 2 rOJI.a 
To IKe 

» 
» 

O,nHH pa3 B ro,n 
OJI.HH pa3 B 2 ro~a 

To )Ke 

Q,nUH pa3 B 2 m,l{a 

O,nIIH paa B 2 l'O,l{a 

O,nHH pas B ro,n 

O,nHH pa3 B 2 ro,na 

To iKe 
» 
>>' 
>>' 

, O,nHH paa B ro.ll: 

O.!lHH paa B 2 rO;la 

To )he 
» 
» 
» 
» 
» 

» 

233 



TIPlIOOPbI )I..1SI onpe.1l.eJIeHHSI TeMnepaTypbl BcTIblm. 
KI1 He$TenpOJl.YKTOB 

;i,AJl U3.liepeflUJl 9AeKrpUtteCKUX U Afa21jUTHblX 
BeAUttUft 

AMnepMeTpbI, BOJIbTMeTpbI, BaT'l'MeTpbI KJIaCCa 1,5 
H 60JIee BblCOKI1X KJIaCCOB, mYHTbI H ,ll.06aBOllHble 
conpOTHBJIeHHSI K HHM 

COJIeHOMepbI 9JIeKTplltIeCKHe 
TecTephl 
O\1:\reTpbl H MeroMMeTpbl 

FUapOMereOPOAo2UtIeCKUe npu60Pbl 

AH€MOMeTpbI 
BapoMeTpbI, aHepoH,ll.bI 
ITcHxpoMeTpbI 
TepMoMeTpbI 

fl poaOA~eHUe npuAo~. 8 _ 

IlepHOJlH'IHOCTh nOBepKH 
• (He MeHee) 

O)l.lfH pa3 B ,lEa rO,ll.a 

O,ll.HH paa B 2 rO)l.a 

To :IKe 
» 
» 

lO;H.liH paa B rOA 
» 
» 
» 

IT p H M e Q a H H 51: 1. HaxO,lVlllI.HeC5I iB npHMeHeHHH H Ha xpaHeHHH MepbI H 
HaM:epI1Te.1IbHble npI160PbI AOJDKHbI no.rr.BepraTbC51 rocYJJ.apC1'BeHHOH nOBepRe B CpOKli 
He pelKe YKaaaHfibiX B npHJlOlKeHHH 8. 

2. MepbI 11 KOHTIjJOJIbHO-113Mepl1TeJIbHbIe npn60PbI ,ll.MIKHbI npetll.cTaBJISITbCSI ,ll.JI51 
rocY,ll.apCTBeHHOH nOBepllm: no HCTeQeHHH YCTaHOBJIeHHOfO cpOKa rocYl)l.apCTBeHHof% 
TIOBepKH; nOCJIe peMoHToB np1160pOB HeaaBlfCHMO OT opoKa nOBepKH; B rex cJIYQa51x, 
Kor,ll.a npH npOBe,ll.eHHH tIHCTKIf HJIH MeJIKOro peMoHTa 6biJ10 HapymeHo nOBep~
'rem.Hoe KJIeHIMO HJIH nJIOM6a. 

3 ITpHrO,ll.HOCTb npH60pa K 3~cII.TIyaTaU:llll nOJ(TBeplKJJ.aeTCH KJIeHMOM JII1QO CBIi
,ll,eTeJIbCTBOM. 3anpellI.aeTCSI 3KCIIJIyaTau.HSI npH60poB C HCTeKIDHM CPOKOM nOBepKH 
HaM He HMeIOllI.MX KJIeHMa .1IHOO CBH,ll.eTeJIbCTBa 0 nOBepKe 

flPHJJO)[(EHHE 9 

COOTHOUJEHHE ME)I(J1.Y EJ1.HHHIJ.AMH J1.ABnEHHSI 

fJ aJUfeHOBaHH e eJlH" 
HHD.IJI Jl.aBJleHHR H 

YC.lIOBHOe 
0603H a'leHHe 

HblOTOH Ha 
IS MpaTHbl"H MeTp 
I:/. 1M2) 

Eap 
4>H3HQeCKan aT-

oc$epa (arM) 
TeXHHQeCK3SI ar-

o c<l>ep a (KeclcM2) 
MHJIJIHMeTp prYT-

oro cToJI6a 
MM pro cr.) 
MHJlJIHMeTp 130-

5IHOrO cToJI6a 
MM BOa. cr.) 

H33BaHHSI Mopelt H 
QKeaHOB 

AaOBOKoe Mope 
AT.TIaIHTHtIeCKHH 

I 
~ I 

~ 0 .. 

TexHH- Q,Cd;' =10""""' 
HblOTOH Ha a.~E 
KBa.llPaTHIJIA 6ap=105H/C,M2= <l>H3HQeCK8lI '1eeKaR e~~ f<fo<'-' 

MeTp =1 OUHIC,Ml aTM.oCcpepa aTMoccpe- ~ ° . ;utti ::;lfo<;: 
(H/,M2) (amM) pa ~ul:l. ilio c 

(KZC,C,M2) 
", .. 

0; ° . 0; 0 • 
:S;"'~ :s;=~ 
~~~ ~1111~ 

Of ..... 

1 10-5 - 1O,2X 7,5X 0,102 
XIO- 6 X 10-3 

105 1 0,9817 1,02 750 10,2 
1,013X105 1,013 1 1,033 760 10,33 

98,lXI03 0,981 0,968 ,t 735,6 10 

133,3 133,3X 10-5 0,00131 0,00136 1 13,6 

9,807 9,807X10-5 0,968XlO-4 0,0001 0,0736 1 

-eo 

flPHJJO)/(EHHE 10 

YJ1.EnbHbIR BEC MOPCKOR BOJl,bl 

I JIeToM 3HMOI II Ha3BaHHSI Mopelt n I JIeTOM I 3HMO" 
OKeaHOB n 

1,003 1,008 I\apcKoe Mope 1,017 1,02t2 
OX01'CKOe MOpe 11,025 -

OReaH \1,026 - CeBepHoe Mope 1,025 1,00f7 
EaJITHHcKoe Mope I1,Otl0 '1,0112 TnxHll OKeaH ,1,0124 ,1,028 
&Moe Mope 1,018 11,020 <l>HH.CKliH aaJIHB 1,000 1,002 
BapeHu;eBO Mope 1[,027 '1,028 tIepHoe Mope • 1,OW 1,0112 
BepHHroBO Mope 1,0213 - 5InOHoKoe Mope 1,01211 1,0128 
I\acIIHHcKoe Mope 1,005 1,010 

IT P H M e q a H H e. B TeXIHHqeCRllX paCqeTaX tIaCTO npnpaBHHBaeTCSI y Jl.eJIbHbH! 
Bec BellI.eCTBa V K ero nJIOTHOCTH p. OHH HMelOT II O)l.Hy pa3MepHocTb' e!CM,3, 
Ke/OM3, rIMS, KeIA. J1.JI51 HaHOOJIee TOtIHbIX paCtIeTOB y=pg, r,ll.e g - YCKopeHfle 

l CBOOO,ll.HO na.1l.alOru.ero TeJIa. 

I 
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