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OT ABTOPA 

YqeOHHK no 8BTOMOOHJIbHbIM KY30BaM coo,naeTCH BuepBbIe; n03TOMY 

OqeHb BalKHa KpHTHKa npenO)laBaTeJIeii. YlJaw.HXCH, cneUHaJlHCTOE 

KY30BHoro )leJIa If Beex tfHTaTeJIeii, qTO(')bI B )laJIbHeiiIneM ynyqwHTL 

H .nono.nlHHTb yqeOHHK. 

B OCHOBY pa3)leJIOB YlJeOHHKa 0 KOMnOHOBKe H <PoPMe KY30Bc:I 

nO.TIO:>KeHbI npOBe;neHHbJe npH yqaCTHH aBTopa paOOTbI JIaOOpaTopHH 

KY30BOB OT)leJleHHSI aBTOMoOH.JIbH.bIX J1aOOpaTopHH HaYlJHoro aBTOMO· 

OMJIbHOro H aBTOMoTOPHOro HHCTI1TYTa HAMH. Bblpa:>KalO 6JIarO.llap

HOCTb KOJIJIeKTHBY COTpy.nHHKOB 91'Oii JIaOOpaTopHM, CO)leiiCTBOBaBilleMY 

npOBeJI,eHHIO 9KcnepHMeHTaJIbHtbiX pa60T H no.llOoPY MaTepHaJlOB Jl)lSl 

yqeOHHKa. B pa3)leJI «ilnaHHpOBKa aBTooyca» BKJIlOlJeHbI MaTepHaJlbi 

npoeKTa HOpMaJIH «ABTOOYCbJ. DJIalFIHpOBOlJHbJie pa3MepbI», pa3pa6o'TaH

Horo npn YlJaCTH'H aBTopa. npH COCTaBJleHHH yqeOHHIKa 6bIJIH HCnOJIb-

30BaHbI MOH paHee onYOJUII<OBaHHble pa60TbI H lJepTelKH KY30BOB, Abl

flYllleHtHbIX COBeTCKHMH aBTOM06HJlbHbIMH aaBOJI,aMH H HAMYI. 
Pa3JI,eJI «nOC-rpoeHHe nOBepXHOCTH KY30Ba» rJI. V COCT8BJleH 

HRlK. JI.. A. BHJIbSiMC (rOpbKOBCKHii aBTooa·BO)l HM. Mo.n07::>Ba). 

3aMeqaHHSI H nOlKeJla,HHSI npocboa HanpaBJIHTb B Pe.llaKUHIO .. TUfTe

parypbI no aBTOTpaKropHoH npOMbIlllJIeHHOCTH MaIIIrH3a (MOCKBa, 

T peTbHKOBCKHH npOe3.ll. 1) 



BBEJl-EHHE 

COBeTCKaSl aBTOMOOHJ1bHaSl npOMbIlllJIeHHOCTb npOlllJIa OOJIbWOR 
nyTh pa3BHTHSl. Ha MeCTe OCTaBIIlHXCSl OT .ll.OpeBOJIlOUHOHHOH POCCHI} 

nOJIYKYCTapHbIX aBTOMOOHJIbHbIX MaCTepCKHX y1Ke B 1924-1925 rr. 
6bWH c03AaHbI nepBble COBeTCKHe aBTOMOOHJIbHble 3aBO.ll.bI AMO 

Ii 51pocJIaBcKHH, Ha KOTOPblX B KopoTKHe CpOKH ObIJIO HaJIaLKeHO npo

H3BOACTBO aBTOMOOHJIeH HeCKOJIbKHX THnOB. Ho MOlUHOCTb npoH3BoJ{
CTBa 9THX 3aBOAOB H OCBoeHHble HMH THllbI aBTOMOOHJIeH He MOrJIH 

YLlOBJle'PBOpHTb Tpe60BaHHH OYPHO pacTymero HapoAlHoro X03HHCTB3 
COBeTCKoro COI03a. n09TOMY B ro.n.bI CTaJIHHCKHX llSlTHJIeTOK ObI.n 

nOCTpoeH aBT03aBO,,'l-rHraHT B ropo.n.e rOpbKOM (r A3 HMeHH MOJIO

TOBa) H nOJIHOCTblO peKOHCTpYHpOBaH 3aBO.n; AMO B MOCKBe, KOTO
pOMy 6bIJIO npHCBoeno HaHl'vleHOBaHHe ABT03alBOAa HMeHH CTaJIHHa 
(3I1C). B 1938 f. BbmycK aBTOMOOHJIeH B CCCP .n.OCTHf 215000, n 
COBeTcKHH COID3 no rrpoH3Bo.n;CTBY aBTOMOOHJIeH 3aHSlJI nepBoe MeCTO 

B EBpone. B H'aCTOHlllee Bp,eMH llOJIHOCTblO OC'BO€HO npOH3'BOnCTBO 
MaJIOJIHTpaLKHblx aBTOMOOHJIeH. 

TaK obIJIa 3anOLKeHa OCHOBa MomHOH OTeqeCTBeHHoH aBTOMOOHJIb

Hoff npOMbIlllJIeHHOCTH. ABTOMOOHJIH npOHHKJIH BO Bce OTpaCJIH HapO.lI.· 
Horo X03SlHCTBa CTpaHbI; pe3Ko B03POCJIH aBTOMOOHJIbHble nepeB03KJI 

Rro.n.eH H rpy30B; nOBblCHJIaCh MexaHH3aUHSl COUHaJIHCTH1JeCKOrO CeJIb

CKoro X03SlHCTBa H TpaHcnopTa ropO.ll.OB, YJIY1JlllHJIOCb KYJIbTypHoe 

OOCJIYLKHBaHHe HaCeJIeHHSl. O.n;HOBpeMeHHO C pa3BHTHeM aBTOMOOHJIhHOH 
rrpOMbIWJIeHHOCTH H aBTOMOOHJIhHOrO TpaHcnopTa BocnHTbIB3JIHCb 

Ka.npbI CneUHaJIHCTOB aBTOMOOHJIbHOrO .lI.eJIa - KOHCTPYKTOPOB, TeXHO
.1I0rOB, 9KCnJIOaTaUHoHHHKOB. BbIJIH C03.l1.aHbl yqe6Hble H HaytIHbIe aBTO
MooHnbHbIe HHCTHtyrbl. 

YcneXH aBTOMOOHJIbHOH npOMbIWJIeHHOCTH CCCP AOCTHfHYTbI ona

rOAapH MYAPOMY PYKOBO.ll.CTBY KOMMYHHCTH1JeCKOil napTHH H ee BeJIH
Koro BO}K.ll.H - TOBapHlUa CTaJIHHa. TOBapm:u. CTaJIHH YAeJISleT MHorO 
BHHMaHHH CTpOHTeJlbCTBY 3BTOMOOHJIbHbIX 33BO,llOB, BbIOOpy THnOB 

aBTOMOOHJIeH .lI.JISJ npOH3Bo.n;CTBa, BocnHTaHHIO HOBbIX Ka.ll.pOB, p300Te 

aBTOCTpOHTe.neH - KOHCTpYl<T0POB, ytIeHbIX, npOH3BO.ll.CTBeHHHKOB. 
C03.n;3HHe MOmHOH npOH3Bo.n;CTBeHHoH H HaytIHOH 033bI 3BTOCTpoe

HUH OOeCne1JHJlO B rO.ll.bI BeJIHKOH OTe1JeCTBeHHOH BOHHbI OCH3meHHe 

fI06e.ll.OHOCHOH COBeTCKOH ApMIU{ COBpeMeHHbIMI{ aBTOMOOHJlSlMH Ha

PSl.n.y C BoeHHoH TeXHHKOH: .ll.pyrHX BH.ll.OB. COBeTCKHH COI03 6bIJI e.n.HH-. 
CTBeHoHOH CTpaHoA B MHpe, KOTopasr OK33aJIaCh CIlOCoOHOH B ro)l.bI 

BOH'HbI IBeCTH CTPOHTeJIbCTBO HOSblX aBT03a,BO,lI.OB It .IJO.u.roTOBKY npOH3· 
OO]lCTBa HOBbIX MO,ll.eJIeA a BTOMo6H.Jleii , Hoo6xOllHMbIX J[JlSl BOCCTa,HO-



BBEAEHHE 

F),,1eHllSl X03S1HCTB8 II MHpHOro crPOHTMbCTBa Ii flOCJIeBoeHHbIfi nepHOJl. 
DO.n.rOTOBKa HOBbIX MO.neJIeH OblJla HaqaTa eI..qe B 1941 r. DapTHSI, 
npaBHTeJIbCTBO H JlHqHO TOIBapHI..q CTaJlHH npe;ll;BH,neJIH, qTO npOeKTHpO

BaHHe H OCBoe,Hlle HOBbIX aBTOMOOHJlbHbIX KOHCTPYKUHH If nO,lJ.roTOB'K8 
:VI8CCOOOro npoH3BoJJ.cTBa 8BTOMOOHJIeH nOTpe6YJOT HeCKOJIbKHX JIeT 
paOOrbI. B peaYJlbT8Te 9TOro CTaJI'HHcKOro npe)lBH)l.eHHSI a BTOn po
MblllIJIeHHOCTb COBe1'CKOrO COI038, cp8ay .>Ke -nOCJIe OKOH1faHliSI BeJIHKOH 
OTeqeCTBeHHOH: SOli-RbI npHcTyrrHJIa K BbmYCKY HOBbIX MO.ll.eJIeH: aBTO~ 
MOOHJleit, B TO BpeM.fI KaK a8rpaoHHQHbIe a a BO)l.bI BnJIOTb .ll.O 1948 r. 
npO.lJ.OJDKaJIH BbmycKaTb MO)leJIH 1941 H 1942 rr. 

BocCTaHOBJleHHe H pa3BHTHe ,a8pO)l.Horo X03S1H:crBa CCCP, Ha1fHHa.a 
C 1946 r., nOTpeOOB8JIO or aBTOM06HJIbHOH npoM.bImJleHHOCTH eI..qe 
OOJlbmerO npOHaBO)lCT.Ba 8BTOM06HJleii, eI..qe 6oJlbmero pa3Hooopa31HI 
HX THnOB, eme OOJIbmero cOBepllIeHcTBa KOHCTpYKUUH 8BTOMOOHJIeH. 

B H8CTOSlI..qee BpeMSI COBeTCKHMH 38BO)l8MH BbmYCKaeTCSI He MeHee 
20 OOHOBHblX Mo,neJIeH: 8BTOMOOHJIeH. MHorHe H3 HHX BbI'flYCK8JOTCH 
C neCKOJlbKHMH THrraMH KyaoBoB Ka:>KJJ.bIH:. Ko.l1H1feCTBO HeooxoJJ.HMbJX 

H8P0JJ.HOMY X03S1HCTBY THnOB KY30BOB pacTeT C Ka:>KJJ.bIM ,nHeM
"Y:>KHbI ropo.ncKHe H Me:>K,nyrop0.ll.Hble aBT06ycbI pa3JIHlJ'HOH -BMecTH
TeJIBHOCTH, 8BTOMOOHJlH-T8KCII, JlerKOBbIe aBTOMOOHJIH C 38KpblTblIMH, 

OTKpbITbIMH H cnopTHBHbI'MH ,KY30BaMH, caMOCBaJI'bI, UJlaTcpopMbI co 
BCeB03MO:>KHbtMH KOHCTPYKllHSlMH QOPTOB H YCTpoHcTBaMH .ll.JlH nepe
B03KH CrreUHaJIbHbIX rpY30B, cpyproHbI, ca'HHTapHble aBTOMOOHJIH, aBTO· 
Mara3HHbI, KHHonepe)J,BH:>KKH, UHcTepHbI .II.J1S1 rrepeBo3KH }l{ll,ll.KOCTeH. 
C1KaTblX H C}I{ll}l{eHHblX ra30B, aBTOMOOHJIH C MexaH1I3MaMH JJ;JIH cTpon

TeJIbCTBa, peMoHTa roP0,ll,CKHX KOMMYHaJIbHblX coopY1KeHHH, )l.JIH 
y60pKH YJIlIJ!., ,lJ,JHI noca,nKH ,lJ.epeBbeB, aBTOKpaHbI H T. ,lJ.. 

Ha aBTOMOOHJIbaylO npOMbIllIJIeHtHOCTb H, B 1faCTHOCTH, Ha KOHCTPYK
TOPOB 11 TeXHOJIOrOB B03J101KeHbI 0611IllpHble 3a,ll.alJH - pa3pa6oTaTb 
Ii BHe.nPHTb B npOH3BO,ll.CTBO 60JlbllIoe KOJIHqeCTBO pa3JIHqH.bIX aBTOM()
t)UJIeH. 3HalJHTeJIbHaSl 1faCTb pa60Thi npHxoJJ.HTCSI Ha 'KOHCTPYKTOPOB 
t<y30Ba, KoropbIe )tOJI:>KHbI C03,naBaTb Ii HenpepbIBHo cOBepllIeHcTBoBaTb 
HaJJ.e1KHbIe, Y..;o6Hble, He.ZJ.opofHe B npOH3BO)l.CTBe Ii KpacHBble KY30BbI 
)lJlSI COBeTCKHX aBToM06HJIeH. .llJISI aroro TpeoyCTcSI OOJIbIIIoe KOJlHqe
CTBO CrreUHaJIHCTOB KY30BHoro ,lJ.eJIa -. KOHCTPYKTOPOB, TeXHOJlOrOB, 
XY,lJ.01KHHKOB, MO)leJIbW.HKOB. 

B nOMOI..qb 3THM CneUHaJIHCTaM H JI.JISI o6yqeHHSI HOBbIX rrpeJUIa3Ha-
1feHa ,naHHaH KHHra. Ee co.nepmaHHe cooTBeTcTByeT yqeoHblM rrporpaM
MaM aBTOMeXaHHqeCKHX TeX'HHKYMOB no 'rrpe)lMeT8M «KOHCTPYKUHH 
KY30B8» H «I1poeKTHpoBaHHe KY30BOB». . 

OnHcaHHe CneUHaJIbHbIX KY30BOB B YlJeOHHKe He npHBO)l.HTCSI, a Jl,JlSl 
npHMepOB KOHCTPYKUHH cepldiHbIX KY30BOB, BbFTIYCKaeMblX HallIHMH 
SSBO)l.aMH, 8obI-OpaHbI HaHoo.n:ee THllH1fHble. JlJISI 03HaKOMJIeHHSI co cne

UHaJIbHbIMfl KY30B8MIi peKOMeH,lJ.yeTcSI JIHTeparypa, nep.e1feHb KQTOPOH 
!10MeI..qeH B KOHue K'HHrH. 



fJIABA I 

06IU.HE CBEAEHHSI 0 KY30BAX 

§ I. HA3HAqEHHE KY30BA. npOEKTHPOBAHHE KY30BA 

K Y 3 0 B a B TOM 0 6 H JI 51 - 3TO nONIemeHHe .lI.JI51 BO)I.I-lTeJlfl, nac
CaJKHpOB HJIH rpy3a. K. KY30BY npHH51TO OTHOCHTb TaK)Ke TaK Ha3bI

BaeMoe 0 n e p C H Ii e aSTOM06HJISI - 06JIHII.OBKY pa.lI.HaTOpa, KanOT, 

3aKpbIBalOllI,Hii ,UBHraTCJlb, KPbIJIbH H.:1H KO*YXH KOJIeC, nO.lI.HO)KKH, 

6y<pepbI. 
KY30B JIerKOBoro aBToMooWUI 3ammnaeT rraCCa>KHpOS OT Berpa, 

nhIJIH, ,lI,O)K)I.S1 II T. n., oOeOneqHSaeT Y)I.06CT.BO Bxo.u.a H BbIXO)la nacca

>KHPOB, rrpH.lI.aeT aBTOMOOHJIIO I{paCHBbIH BHeIIIHHH BH,lI, M otheKaeMYlO 

$OPMY· 
KY30B rpY30Boro aBTOM06I1JIH ooecneQHIBaer ue.TIecoo6pa3Hble yCJIO

BIHI .norpY3KH, nep,eBo3KH II pa3rpy3'KH rpY3a. 
KY30B HeceT HarpY3KH OT coocTBeHHoro Beca, Beca naCCa)KHpOB 

11 fpY3a, OT pa60TbI ,nO,lJJBeCKH npH e3)le no HepO'BHoH )lopore, Ha nOBO
pOTax, npH YCKopeHHlH H ropMO)KeHHH. KpoMe Toro, KY30'B B'ocnpHIHH
~laeT TOJIKalOmHe YCUJIHSI, B03HHKalOlllHe npH pa60Te no.u.BeCKH BO 
BpeMfl )lBH)KeH'Hfl a BTOoM06HJIH. 

HarpY3KH II YCHJlHSI MoryT 6bITb BOCnpHH5ITbI KY30BOM nOJIHOCTblO, 
eCJIH aSTOM06HJIb He HMeeT paMbI, HJI'H qaCTHqHO npH )KeCTKOM Coe.l(H

HtHHH KY30sa c paMoH. 
B :KOHCTPYKUIIH KY30Ba )lOJI)KHbI ObITb YQTeHhI pa3Ho06pa3HbIe, 

a HHOr)la II npOTHBOpeQHBble Tpe60saHHH: Y)I.OOHoe H rrpOCTopHoe SHy
TpeHHee nOMemeHue, MaJIble HapY>KHble raoapHTbI H ocooeHHO IBbICOTa, 

cKpy.rJIeHHaSl OOTeKaeMaSl <popMa, npOqHafl, Han;e}l{Hafl, HO JIerKa51 

crpyKTypa Kopnyca KY30sa, IHaJIH'qHe .l(BepeH, OKOH, Y.lI.OOHbIX CH.lI.eHHH, 
BfHTHJlSlIUIOHHbIX YCTPOHCTB C MHoroqHCJleHHOM apMaTYPOH (PyqKH, 

3aMKH, YTI~JIOTHHTeJIH Ii T. n.). B KOHCTPYKUHK> KY30Ba B'XO)I.HT OoJIb
woe KOJIHqeCTBO OT)I.eJlbHbIX ,lleTaJIeii: H MexaHH3MOB aBTOMOOHJISI, 

KOTopble COCTaBJISlIOT )I.O 50% Beca aBToMooHnH H npHMepHo TaKYIO >Ke 
qaCTb ero CTOHMOCTH. 

<l>opMa KY30Ba BJIHfleT Ha .QHHaMHKY HJIH nO)J..BH>KHOCTb aBTOMO-

6HJIH, a OT KOHCTpYKUHH KY30Ba 3aBUCflT 06111HH Bee, Ha)I.e>KHOCTb 
H tlOJIrOBeqHOCTb aBTOM06HJISI. Or YCTpOHCTBa H paCnOJIO>KeHHSI CH,.ll;e
HHH, or BeJIHqHHbI pa3MepOB OKOH H ,llBepeft B KY30Be, a Ta:K>Ke OT 

HaJIHqHSI BeHTIfJlSlllHOHHbIX YCTPOHCT.B B HeM 3a.BHCSlT YJJ.oocrna nac
C3>KHPOB. 



8 OI>W.HE CBEJlEHH;,i 0 KY30HA}. 

KpOMe TOfO, paCnOJlOLKeHne CH)J.eHHH OKa3b1'Saer Onpe,l1.e.n.eHHOe 
BJUUI)HHe Ha pacnpe)leJIeHlfe Beca no OCSIM aBTOMOOHJIH n, CJIe,llOBa
TeJIbHO, Ha CllOKOHCTBHe ero xO)1.a so BpeMH )1.B HlKeH HSI, YCTOfttJ:HBOCTh 
Ii T. )l • 

.llJIH H3roTOBJIeHHH tJ:acTeii KY30BOB npHMeHHIOTCH pa3JUltJ:Hhle 'MaTe
pHaJIbI: CTaJIh, aJIIOMHHHH, CllJIa·BbI MeTaJIJIOB, )l.epeBO, CTeKJlO, llJIaCTH
lJeCKHe MaCChI, TKaHH, pe3HHa . .lleTaJIH KY30Ba 1l0)J.Bepra1OTCH CJIO>KHOH 
TeXHOJIOrHlJeCKOH 06paooTKe (JUIThIO, XOJIOJJ.HOH H rOpHlJeft lIlTaM[JOOKe, 
MeXaHHlJeCKoft oopaOOTKe, CBapKe Bcex BIUlOB, npOKaTKe, llP0<pHJIHpO· 
BaHHIO, tJ:eKaHKe, 9Ma~llHpOBa'HnlO, HHTpOOKpaCKe, MeTaJIJIOllOKp,bITHIO 
11 T. )1..). Ha COBpeMeHHblX aBTOM06HJIbHhIX 3aBO.1l.ax 110 I{paHHeii Mepe 
rpH-tJ:eThIpe nexa 3aHSIThI npoH3BO)1.CTBOM KY30BOB H HX )1.eTa.rreii 
(npeCCOBhIlf, llITa:'\,mOBO-HHCTpYMeHTaJIhHhIH, ;I.epeBOOopaoaThIBaIOIlUfH, 
apMaTypHbIH, COoPOlJHOKY3OBHOii C MaJISIpHbIM, o6oihlblM, OT.lI.eJI01JtHhIM 
Ii .lI.pyrHMu OT.lI.eJIeHHHMH). CymeC'l'BYJOT TaK>Ke oeo6ble KY30BHhle 
Ii aBTQCOOp01JHhle 3 a OO,[(hI , KOTopble H3rOTOKTIHIOT KY30EbI II caOHpaIOl 
aBTOMOOHJIH H3 )J.era,neii H arperaTOB, no.nyqaeMblx C OCHOBHbIX aBTO

MOOHJIhHbIX 3aBO)lOB. 
ABTOMOOHJIbHhIH KY30B OLJUIlJaerCH OT .1l.pyrHx arperaTOB a.aTOMO-

6HJIH TeM, lJTO COCTaBJISl'lOIll.ne ero ,[(eTaJUI OOJIaJ{mOT OOJIhllIHMH pas
MepaMH H CJIOJKHOft <p0PMOH. 3HalJHTeJIbHaH lJaCTb 3THX J{eTaJIeH H3ro
rOBJIHeTCH XOJIO.1l!HOH llITaMllOBKOH H B OKOHlJaTeJIbHOM BH.lI.e TpeoyeT 

TIuaTeJIhHOH: HapY>KHOH OTJ{eJiKH. 
B rJIa'BaX II, III, IV, V H IX nO,llpo6HO (JIIlHCaH npv'Uecc npoeKTMipO

B8HHH KY30Ba. 3necb >Ke .lI.aeTCH JIHlIlh l<paTKoe onHC8HHe OCHOBHbIX 
31anOB llpoeKTHpoBaHHH. 

TIpoeKTHpoBaHHlO KY30Ba npe.ll.'llIeCTByeT npeJJ!BapIITeJIhHaH KOMno~ 
HOBKa Bcero aBTOMOOHJISI. Ta'K K3K KY30B B 'KOHCTPY'IW.HH MHorHX 
COBpeMeHHhIX aBTOMOOHJIeH 3aMeHH.n paMy llIaccu, TO KOM'llOHOBKa 
aBToM06HJIH npaKTHtJ:eCKH HalJHHaeTCH C KOMllOHOBKH BHYTpeHHero no
MeIll.eHHH KY30Ba (CM. ·rJI. II). ECJIH Ky30B npOeKTHpYeTCH J.( • .l1H yCTa
HOBKH 'Ha Y>Ke HMeJOIll.eeCH llIaCCH, TO npoeKTHpOBaHHIO KY30Ba TalOKe 
npe,nmecTByeT ero npeJ{BapHTeJIbHaH KOM,nOHOBKa, 'B npouecce KOTOPOH 

B paCllOJIO>KeHHe H YCTPOHCTBO MexaHH3MOB, opraHorB ynpaBJIeHHSI 
H npH60poB aBTOMOOHJIH MOryT 6bITb BHeceHhI HeKOTophle H3MeHeHHSI. 
B pe3YJIbTaTe KOM'flOHOB'KH OOpe)1.e.nSIJOTCH OCHOBHble pa3Mephl aBTOMO
OHJIH H KY30Ba, npHMep'HOe 'l1OJIO>KeHHe CH.ll.eHHH, '[(:BepeH, OKOH, 6ara)K
HHKa, n.naTcpopMbI )lJIH rpy3a. 

llepTe>K ,npe,nBapHTeJIbHoft KOMllOH08KH 8BTOMOOHJIH B )laJIbHeHlIleM 

llocTynaeT B paCnOpH>KeHHe XY.ll.O}l{HHKoB-npoeKTHpOBlll.HKOB. OHH pa3· 
pa6aTbIBalOT CPOPMY H OTJ{e.nKY KyJOBa (01\1. rJI. III - IV). XYJJ.O>Ke
CTBeHHaH pa3pa60TKa 3aKJIIDlJaeTCH B H3DOTOBJIeHHH B HeCKOJIbKHX 
sapHaHTax 9CKH3H,hIX lJepTelKeH, PHCYHKOB IB KpaoKax H MOJ{eJIeH 
$OpMbI aBT01\WOHJlH B l\·tacllITatle 1: 5. llJIlI npe)lBapHTeJIbHOrO onpe· 
neJIeHHH OOTeKaeMOCTH pa3pa60raHHoH <pOPMhI aBl'OMOOHJIH ero MO
~J1H n01I.BepraJOTcH nCCJ1eIl0BaHHHM (IlP0.ll.YB'KaM) B a3pOIlHHa

MH'leCKOH Tpy6e. TIepBbIH 3Tan xY)J.O>KeCT8eHHoro npoeKTHpoBaHHH 
<PoPMhT KY30Ba 3aKaH1JHBaeTCH pa3pa6orN<oii tJ:epTe}K8 'KY30Ba ,B HaTY-



HA3HA4EHI1E KY30BA. llPOEKTl1POHAHl1E KY30BA 

paJIbHylO BeJlHlJHHY Ha Bep'fHKaJIbHOH )J.OCKe. Ha lJepTe>Ke HaHOCHTCH 
nJIaBHble KOHTYpbI CPOpMbI, pacnOJIO>KeHHe CH)I.eHHH, pa3MepbI .ABepeft:, 

a TaK>Ke YBH3bI,BaeTCH 'KOM'llOHOBKa KY30Ba c upnHHTOH KOMnOHOBKOH 
~[eXaHHlJeCKOH qaCTfi a'BTOM06UJlH (.cpHr. 1). 

O..QHoBpeMeHHo KOMnOHOBKa KY30Ba npoBepSleTcSI Ha CXeManiqeCKOM 

:~Ia.KeTe, :I10BTOpHIOIll.eM OCHOBHble BHyTpeHHHe raoapHTbI Ky3 o-a a , pa3-

MepbI OKOH H )I.Bepeii. B 3TOM MaKeTe ycraHaB.JIHBaIOTCH KaKHe-HHoY,lI.b 

no,u,XO,lI.SlIll.He Y>Ke I'OTOBble CH)1,eHhH, py .. rrb H ne)J.aJIH OT .n.pyrHx aBTn-
7I-lo6H.TIefi (qmr. 2). 

<Pur. 1. 4epre}K <POPMbI "Y30B3 B u3TypaJIbHYIO BeJIH'IHHY Ha BepTHKaJIbHOH .u.OCKC 
H na330Bhl~ qeprem. 

nOCJIe yTBepiKJleHltH BapHaHTa cpOpMbl KY30Ba Hero MaKeTa MO>KHO 

BbI.nOJIHHTh JlOCTaTOqHO TOlJHbIH KOMnOHOBOlJ'HbIH qepTe>K KY30Ba 
(qmr. 3) H npHcTynHTh o.ll,HOBpeMeHHo K npoeKTHpOBa,HHIO em ;KOH

crPYKUHH H K pa3pa6oTKe eno nOBepxHocTH. 
LlJIH ':HOro H3rOTOBJlHeTCSI BeChMa TOqHhIH npe,UBapHTeJIbHbIH lJep

re)f{ KY30Ba B HaTypa.TIbHYIO BeJlHlJHHY, TaK Ha3b1BaeMbIH nJla30BhIH 
qepTe>K, Ha KOTOPOM HaHOCHTCH nocTpoeHHbIe OCOObIMII npHeMaMH celJe
HHSI nOBepxHocTH, KOHCTPYKTuBHhIe Y3JIbI, MexaHH3MbI 11 T. !(. 

(eM. cpHr. I). 
PnCYHKH, MaJIble MOlleJIH H lJepTe>KH KY30Ba He l1alOT npaBHJIbHOrO 

npelI.CTaBJIeHHH 0 ero ,lleHCTBHTeJIbHOM BRAe. nOOTOMY Ha OCHO'Be nepBO

HatIaJIbHOH KOMollOHOBKH Ii npe)lBapHTeJIbHOH pa3pa60l'KH nOBepXHOCTH 

He06xoJlHMO 1I3roroBHTb MaKer CPOPMbI KY30Ba ·B HarypaJlbHYJO BeJlH
QHHY H3 rJIHHbI, rHnca H.HH n~TIaCTHJIHHa (cpHif'. 4). Ha 3TOM MaKeTe 

YTOtIHHIOTCH Bce 3aI<pyrJleHHH I{ nepexo,UbI cpOPMhI. 06bI'qHO nOCJIe 
nocrpoHKH MaKeTa npHXO,UHTCfl BHOCHTb cym,eCTBeHHble H3MeHeHH~ 



06lUl1E CBEJlEHH>I 0 KY30BAX 

~ nepBOHaqaJIbHO HaMeqeHHYIO q>oPMY KY30Ba. Hepe,u.KO cpop.Ma 

Ky30Ba C03)J.aerCH cpaay 'Ha CKYJIbl1TYpHOM MaKeTe HarypaJIbHbIX pa3-
MepOB (MaJIble MO,lJ,e.nH He ,u.e.naIOTCH). C MaKeTa CHHMalOT IIIa6.nOHhI. 

H no HHM YTOtIHHIOT Ha TIJIa30BOM tIepTelKe CeqeHHH 110BepXHOCTH 

KY30Ba. 
OCHOBOH q>OPMbI KaiK"ll,OH .n;eTanH KY30Ba HBJIHeTCH ee MacIIITaoHoe 

H306pa>KeHHe Ha I1JIa30BOM tIepTelKe. TOqHOCTb BhIqepqH'BaoHHH KY30B
HblX ,lI,eTaJIeH: + 0,25 MM. TaKaH cpaBHHTeJIbHO BhICOKaH TOqHOCTh He-

06xo.n;HMa .n;JIH COrJIaCOBaHHH tIepTe:>Keii, .llJUJ H3fOTOBJIemfH UlTaMIIOB 

11 COOpoqHhIX I1pHcl1oc06JIeHHii:. 

CPlfr. ~. MaKeT BHYTpeHHero nOMcw.eHHH a Sl'OMOOHJUI , 

npl1 H3rOTOBJICHHl1 Oll.HOro Ol1hITiHOrO oopa3Ua KY30Ba IIOJIHhIH: 
KOMoIlJIeKT ero .n.eTaJIbHhIX qepTelKeii He pa3paoaThIBaeTCH. OOhIqHO 

110JIh3YlOTCH llIaOJIOHaMH, .3CKH3aMH H IBohIKOI1HpOBlKaMH C IIJla30Boro 

l{epTeiKa, 110,lI,roHHH BpyqHYIO ¥>PMY ,lI,eTaJIeii K .n;epeBH'HHhIM 6oJIBaH
KaM, CKOTIHpOBaHHhIM C JIel1HOrO MaKeTa. nOJIoHhIH: paOOqHH I1poeKT 

KY30Ba (B oc06eHHocTH JlJIH JlerKOBhIX aBTOMOOHJIeii) COCTaBJISleTCH 
OOhltIHO TOJIhKO !l1OCJIe H3rOTOBJIeUH51 Ol1hITHOro 06pa3ua HJIH I10CJle 

IIOCTPOHKH OKOHqaTeJIbHoro MaKeTa. ,llOI1OJlHeHHeM K paOOqeMY 
npoeKTy CJIY)KHT Mo.n;eJIb, H3rOTOBJIHeMaH H3 .llpeBeCHHbI TBep.llOH no

PO,lI,hI (TaK Ha3hIBaeMaH MaCTep-Mo.n;eJIb HJlH rJIaBHaH Mo.n;eJIh). 9Ta 

Mo.neJIh BhlI10JIHHeTCSI 110 paOOqHM tIepTeiKaM H HBJISIeTCH oopa3uoM 
I1pH H3fOTOBJIeHHH IIITaMI10B H COOPOqHblX I1PHCI10COOJIeHHii; Mo.n;eJIh 

OObIqHO BhIIIOJIHSJeTCSI pa30opaoii. 

1.JepTelKH CH.lleHHH: H .1I.pyrHx BHyrpeHHHx YCTpoikTB KY30Ba (C!"f. 
fJI. VIII) MorYT OhITh HaqaThI paHbIIIe, KaK TOJIbKO Ol1pe.lleJIHTCH OCHOB

HbIe BHYTpeHHHe pa3MephI KY30Ba. 
B KY30BOCTpoeHHH npHMeHSlJOTCSJ HeKoroplble ocoohIe npHeMhI qep

[TeHMSI, CBSl3a'HHhTe c OoJIbIUHMH pasMepaMH .lleT3J1eH, HX KPHBH3HOii, 
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12 0BLUHE CHE.llE.HI1H 0 KY301l;..X 

a T8elOKe C npHMeHeHHeM MHO)KeCTBa MHrKHX MalepHaJIOB (Cl\I. ,I'JI. IV. 
V II IX). 

npoeKTHpoBaHHe H npOH3BOJlCTB() a.BTOMOOHJJbHbIX KY30BOB l'pe6yIOT 
OT COOTBeTCT·BYIOIll.HX CnellHaJIHCTOB pa3HocToPOHHHX 3HaHHii S 06,,'1 a
CTM KOHCTpYHpoBaHHSI a STOMOOIVISI, npoeKTHposaHHH npocTpaHcTseH

HbIX q,OPM H IIOBepxHocTei%, apXHTeKTYPbI, TeXHOJIOrHH IIPOH3soJ1.C'f.Sa 
H o6pa6oTKH pa3.1IHt:(HbIX MeTa,,'1.J1IPleCKHX H HeMeTa.nJU:lt:(eCKHX MaTe
pHaJIOB Ii T. n. 

«PHf'. 4. H3rOTOB.iJeHHe cKYJlbnTypHoro M3KeT3 aBToMo6u.1H 
B HaTypubuyIO BeJIHtfHHy. 

B 6o.J1bWHX KOHCTPYKTOPCKHX 61Opo JIO KY30naM cymecTByeT one~ 
UHaJU:l3aUHSI corpy.u.HHKOS JIO KOMJIOHOSKe 11 pa3pa601Ke tpaPMbl 

KY30sa, no nocTpoeHHlO nosepXHoCTH Ky30sa, no pa3pa60rH:e KOH
CTPYlKUHH Ii pact:(eTY Kopnyca Ky30sa, no KOHCTpYKJUUlM cn.neHHD:, OO'H" 
DOQHbIX .1lera .. lleii, no BeHTHJlSIUHOHHbIM nplf60paM Ii apMarype If T • .n. 

Oc06eHHo Sa)KHQ J(JISI IKOHCTpYKTopa-onellHaJIIiCTa no I<Y30saM co
qeTaHHe HHiKeHepHblx Ii xY)lO)KeCTSeHHbIX cnoco6HOCTeH, 3.HaHHH H Ha

BbI'KOS, TaK KaK rJIaBHblM OTJIHt:(HeM KY30sa OT 60JIbllHHCTsa llpyrHx 
arperaTOs aBToM06HJlSI SlBJISleTCSI KpaCHBbIH BHellHHH SHI1, ere )leTa.neD: 

Ii Bcero KY30Ba B Ue.nOM. 

§ 2. TH"bl KY.30BOB J1EfKOBbIX ABTOM06HJ1ER 

KY30BbI .nerKOBbIX aBTOM06HJIeii )leJI3IOT 33KpbITbIMU HJIU OTKpbI· 
BalOIll.HMHCSl~ ,KY30BbI pa3JIHlJ31OTCSI -no KOJIUlJeCTBY PSI,llOB CH.1leHHH. 
qHCJIY ;I.sepeii H OKOH. 

COBpeMeHHbIe 3alKpbITble KY30BbI y.no6Hee OTKphI'BaK>UlUXCSI H 
HBJISIIOTCSI OCHOBHOH MO.leJlbIO 3aBO)lOB, BbmycKaIOIll.IiX J1erKOSble aBTO~ 
:vo6JiJlJi. i\BTOM06H.!1J1 c aaKpbITbIMH KY30BaMH l:IMeIOT CTaJlbHYJO 



«Pur. 5. ABTOM06HJJb 311M 
c a3KphlThlM qeThlpeX~ 
JlBepHhlM KyaoBoM 6ea 
neperOpOJlKH. HO C OT
KHJJ,HhlMH CHJJ,elIhHMH. 

$H1'. 6. KOMJlOHOBKa KyaoB3 aBTOM06HJIJI 311M (npocM f1~pc.J.HeH ,nBep" 900 .UN. 3a;(HeH 815 .MoM). 

I? 

-:.: 
::l 
~ 
:;r: 
«: 
w 
0 
0:; 
0 
tl:! 
"-m .., 
:;r: 
0 = !Z: 
>t! 

~ 
0 :s 
0 
trI ::; 
:::: 

J; 

-cw 



14 061UHE CBFJI,EHH51 0 KY30BAX 

PJt/' ----__ ..../ 



HHlbI KY30BOB JlEt KOBbiX AI:ITOMOI)i1JiEH 15 

-t 

OSOt • ::r 
== fQ 
:.:: 
u 

OZ5 -- 0 .- ~ 
$ 

Q9J1 a:: 
~ 

;:; 

~ 
::s; 
\0 

~ 
0 
::.: 
0 
roo 

SZS $lS fQ 
~ 

~ 
fQ 
0 
M 
>. 

<=> :.:: 
~ 

'" \ :.:: \ 

'" 0 

~ 
I: :a 
0 

!i:::. 

'X:I 

r.; .. 
& 



16 Onll.l.l1E CBE.LlEtut}i 0 K~30BAX. 

KPhIlIly, OnYCKalOIUHeCH creKJIa B ,lJJBepHX, a HHOf)l.a H B 3a)1.HeH llaCTH 

Ky30sa, :>KeCTKYIO, Ha)le:>KHYIO 3aMKHyTYIO KOHCTPYKUHIO I{Opnyca, 
XOPOUIO OOTeKaeMYIO CPOPMY H ooecrrellHBalOT naCCa}lOlpaM HeoOXO~ 
,nHMhle Yr1J,OOCTBa (cpH,r. 5-8). O)l.HaKO aBTOMOOHJIM C OT'KphlBalO

ll(HMMCH KY30BaMM HaXO.LlHT npHMeHeHHe B JO>KHhIX paHoHax, HCITOJIb-

3YlOTCH .z:VIH TypH3Ma H T. n. B COBpeMeHHbIX KOHCTPYKII.IHIX aBTOMO

oHJIeii C OTKp'hIsaIOIUHMHcH KY30saMH TeHT no SHell1HeMY SH)1.y H no 

repMeTHllHocTH MaJIO YCTYnaeT JKeCTKOfI KpbIll1e 3aKphITOrO KY30sa. 
CKJIa)l,HOH sepx OTKphI,saIOIUHxcH KY30BOB H3rOTOSJIHIOT Tpex BH.u.OB: 

1) MaTepllaThIH TeHT C OOKosHHKaMH H3 MaTepHH H Ue.JlJlyJIOHJJ.a, YCTa

HaSJIHSaeMhIMH C nOMow.bIO paMoK ilia oopTax KY30sa; 2) C onycKalO

UJ.HMHCH CTeKJIaMH B MeTaJIJIHtJeCKHX paMKax; 3) C .lI.BepHMH 11 IJaCThlO 
KapKaca 3aKphITOrO .Ky30sa, HO C MaTepIJaTbIM TeHTOM B:YleCTO CTaJIh

HOH KphIlliH. TeHT nepBOro BH.u.a He.u.OCTaTOIJHO 3aIll.Hw.aeT naCCa}KHpOB 

OT HenorOAhI H nhIJIH, BbIrJIH.LlHT HeKpacHBO H B cOBpeMeHHhIx KOHCTPYK

IUIHX a'BTOMOOI1J1hHhIX KY30BOS nOIJTH He npH~feHHeTCH. Ero MO:>KHO 

HaHnl TOJIbKO Ha aSTOMOOHJlHX CneUHaJIbHOrO Ha3HaIJeHHH (cpHr. 9). 
OrKphISaIQllJ.HeCH Ky 30S hI C TeHTOM TpeThero SH.l(a HMelOT JKeCTKyro 

KOHCTPYKUHIO Kopnyca Ky30sa, CP3'BHMTeJIhHO rrpOCToe YCTPOHCTSO 
TeHTa, o6ecnetJHsalOT xopomylO 3aIll.Hty naCCa}l{HpOB OT 'Henoro,lJ,b1 

II .LlOnYCKaIOT S3aHM03aMeHSleMOCTb JlSepeH, OKOH Ii EX .LleraJIeH C )J.eTa
JIHMH 3aKp,bIThIX Ky30S0S, YCTaHaSJ1HBaeMhIX Ha ll1aCCM aSTOM06HJIeft 
O,ll,HHaKOShIX MO,ll,e.l1eii (<<MOCKSUIJ» If r A3 M-20 «1100 e,..l1a» 

- qmr. 10-11). 
'usYXJI.SepHhle Ky 30B hI OTJIHIJalOTCH cpaBHHTeJlbHOH .u.ellIeSH3HoM 

H npOCTOTOH KOHCTPYKUHH; OJIarO.LlapH COKpallJ.eHHIO KOJIHIJeC'Psa .l(se
pefI OHH pacnpOCTpaHeHbI npeHMyw.eCTseHHO Ha aSTOMOOIfJISlX HH)1.HSH
,llyaJlbHoro nOJIb30SaHHH (cpHr. 12). LIeThIpeX)1.SepHhIe !KY30ShI, ooecne

qHSalOw.He 6o.nee y.u.oOHh[H: 'BXO~ H BbIXO)l. naccalKHpoB, nOJIyqHJIH llIH

POKoe pac.npocrpaHeHHe Ha a.STOMOOHJISIX Bcex KJIaccos. KY30Bhl 

C neperopo.l(KoH 3a cnHHKoH CH.rr.eHbSl BO,LT,HTeJIH (CPHr. 13-14) npHMe
HHIOTCH Ha aSTOMOOHJI5IX Bblcmero KJIaCCa, npe.l(Ha3HaQeHHhIX ,l.(JISl 

06CJI)7JKH.saHHH YIJpe:>K)J.eHHH H AJISI fOPO)J.CKHX TaKCH. 
MecT B O)1.HOM PH.LlY cH.u.eHuM MOlKeT OhITb )1.Ba H TpH B 3aBHCHMOCTJ..1 

OT KJIacca aBTOM06HJIH H npHHHToH lllHpHHhI KY30Ba, npHIJeM Ha nepe,lI,

HeM CH,lI,eHhe ,ll.OnYCKaIOTCH TpH MeCTa, eCJIH I<Y30B ,lI,OCTaTOtJHO llIHPOK, 

a pbIIJa'fH )llnpaBJIeHHH Kop06KOM nepe.LlaIJ H pYtJHoro TopM03a YCTaHO' 

B.neHhI Ha PYJIeBoii K<A'lOHKe HJIIf Ha Il(HTe npHOopOB. 
rpY30""nacca)lUlpCKHe KY30Brbl BhIIIOJIH5IIOTCH B SR)J.e HeOo.TlblllOH 

OTKPhITOH cBepxy nJIarcpopMbI 3a KaOHHOH BO)J.HTeJIH c 60pTaMH H OT

KH.lJ.HbIMH CKaMeHKaMH I8)J.OJIb OOPTOS (cpHf. 15-16). HHOr.Lla Ha)l 

TIJIaTcpopMoH Ha CTOMKax CTaSHT JKeCTKYIO KPhIIlIY C 60KOSHHKaMH 113 

,ll.epMaTHHa H UeJIJIYJIOH,lI,a HJIH ceTKH. OCOObIH SH,ll 3aKpbIToro rpy30-

naCCaJKHpCKOro Ky30sa - trpY30-naCCaJKHpCKHH cpyproH (cpHr. 17) 
.u.epeBHHHoH KOHCTPYKUHH C OOKOShIMH .l(sepHMH H OKHaMH, C JIIOKOM 
lIJiH )I.BepbIO B 3a.l(HeH CTeHKe H co C'beMHhIMH HJIU OTKH.l(HbIMH 3a.Ll

HHMH CIf}l,eHbHMH. n pH. CHHTHH HJIU OrKH.LlhlSaHHH CH.LI.eHHH 3a CITHHKOH 

CHneHbH B01UITe.i1SJ oopa3yeTCSJ npocTopHor nOMemE'·HHe JT..nSJ rpy~a. 



Tl1nbI kYSO!JOB JItrkO!Jbl x ABtOMOIH1JlEtl 

cJ>m". 9. ABTOM06HJlb r A3-67 C OTKpblBalOUJ,HMCR KY30BOM 
upocTeiiwero THila. 

4>Hr. 10. OTKpblBalOlI(HHCH H 33KpLlTbIA KY30BbI 
3BTOM0C5HJlR r A3 M·20. 

2 .n o.'1MaTQBCICHA 2507 
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TM'nbi KV80BOB J1ErKOBbIX ABTOMOEI1J1EA 

<jlHf. 12. ArrroMo6HJJH "TarpanJIaH" R "MHHOp· (4exoc.JJoB8KHR) C )J.Byx~BepHblMH 
KyaoBaMH. 

¢'Hr. 13. ABTOM06H.JJ& 3He-Il0 c neperopoJlKoii. 

19 
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THnbl KY30BOB JI'ErKOBblX ABTOMOl5HJIE~ 

<I> Hr. 15. rpY30-naccallmpcKHH aBTOM06HJlb rA3-415 C KY30BOM 
THna nHKan. 

_, __ -Hi-__ 

<l>Hr. 16. KOMnoHoBKa rpY30-naccallCHpcKoro 3BTOM06HJUl r A3-41:;. 

21 
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.MOCKBHq-

1 B cKo6Kax YKa38Hst ,ItOnOnHHTeJlbHble OTKH]J.Hble CH,IteHbH B XBoCTe KY30B8 HJlH 3a cnUHKoii nepe,ItHerO CH,IteHbH 

BHYTfH KY30Ba. 
Bce OTKpbIB8JOmHeCH KY30BbI, Kpoue KYSOBOB .MOCKBHq- H f A3 M-20, HMelOT TeBT H C'beMBble 60KOBHHKH. 
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24 06llll1E CBEnEHM5I 0 KY30BAX 

rpY30-naCCa)KHpCKHe KY30BhI 060HX TUUOB npHMeHHIOTCH B He-
60JIbmux X03HHCiBax, rpY30-naCCa)KHpCKUe ~yproHbI - )1.JISI )1.OCTaBKH 
nOQTbI, naCCa>KHpOB II 6ara>Ka K >Ke.n.e3HO,lJ,OpO)KHbI.M CTaHUHSIM, 

K rocTHHHuaM, a3po.z:r.pOMaM, caHaTopHHM II T. n. 
TIPH BbmYCKe aBTOMOOHJIeH c KY30BaMH pa3JI1{t:IHbIX THHOB ,n.JIH 

O,lJ.HOH H TOH >Ke MO)J.eJIH aBTOM06HJISI )1.eTaJIH onepeHHH (KanOT, 
KPbIJIbSl, nO)1.HO}KKH), t:IaCTb )1.eTaJIeH )1.sepeH H HH>KHeH nOJIOBHHbI 
KY30Ba, BeTpOBoe OKHO 06bIt:IHO H~rOTOBJIHIOTCSI O)1.HHaKOBbIMH J{JIH 

KY30BOB scex THnos, BbIIITYC·KaeMbIX Ha )1.aHHOM aaBo,ne. 
B Ta6JI. I npHBe,lJ.eHbI THnbI KY30BOB JIerKOBhIX aBTOM06HJIeii. 

§ 3 Tunbl ABTOliYCHbiX KY30BOB 

KY30Bbi aBTo6ycOB pa3JIHQalOTClI no Ha3HaQeHHlO, no BMeCTllTeJIb
HOCTH H no pacnOJIO}KeHHIO MexaHH3MOB maCCH OTHOCHTeJIbHO Ky30Ba. 

ABToOyCbI MoryT OblTb npejl,Ha3HaQeHbI J(JHl ropo.rr.CKHX, MemJ(Y-

-'---: ~ mffimJ 
~~G~~,~~~_W~~~ffiJ~U~L)~[b~~f~~~~~~~~ 

<Pur. 18. 06muH BliJI. u nJIaUUpOBKa cOBpeMeHHoro rOpOJI.CKOrO 
3BTo6yca (3I1C-154). 

rOpO)1.HbIX, TypHCTCKHX II CJIY>Ke6HbIX nepeB030K. B 3aBHCHMOCTH o'r 

Ha3Hat:IeHHH aBTo6yca K ero KY30BY npe)1.'bHBJIHIOTCH pa3JIHt:IHble Tpe6o

BaHHSI. 

KY30BbI rOpo)1.cKHX aBTo6ycOB (~Hr. 18) H3rOTOBJIHlOTCSI npeHMy-

W;ecllBeHHO 3aKpbIToro TH:TIa; B HHX 06eanet:IHBa1OTCSI y.rr.OOHbIH BXO!ll, 
BbIXO)( H nepeMew;eHHe naCCa>KHpOB BHyTpH KY30Ba; lIaCTb naCCa>KH
pOB ropOJ{CKoro aBTo6yca, eJ{yw;aH Ha KopOTKoe paCCTOSlHHe, 06bIt:IHO 

He 3aHHMaeT CH)J.eHHH. Boo6me naCCa>KHpbI B ropo.rr.CKOM aBTo6yce Ha

XO)lHTCSI HenpO)lOJI}KHTeJlbHOe BpeMH, BCJIe)1.C1'BHe t:Iero CH)leHbSl MOryr 

BMeTb TOJIbKO caMbIe He06xo.nHMble YlIot5CTBa H YCTaHaBJIHBalOTCSI 
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cpaBHHTeJIbHO OJIH3'KO O}J.HO K ,lJ.pyrOMY. Ha,A KOJIeCHbIMH KO>KyxaMH, 
BbICTyTIalOlIUiMH 'B KY30B, CH,lJ.eHbSI MOryT ObITb tIIOCraBJIeHbI npO,lJ.OJIbHO. 
B pe3YJIbTaTe TaKOO nJIa'HH'pOBKH COO,lJ.alOTCSI mHpOKlIii npOXO)l. II npo-

CTopHbIe 'IIJIO~a)I)KH OKOJIO 'BXO)l.HOii II BbIXO)l.HOii )J.Bepeii, IKoropbIe pac
nOJIO>KeHbl c npa.BOH CTOPOHbI. KpoMe BXO)l.HOii H BbIXO.1tHOH .IJ:BepeH • 
.neJlaercSI aBapHiiHaH ,lJ.Bepb C JleBoii CTOpoHobI HJIH 'B 3a)l.HeH CTeHKe; 
npH OT)le.rreHHoH or UaCCa>KHpCKOro nOMemeHHSI KaOHHe BO)l.HTeJISI 
.lJ.Bepb )J.JlSI BO.ll.HTeJIH )l.eJIaerCH TaK>Ke C JIeBoH CTOPOHbI HJIH B nepero
pO)l.Ke KaOHHbI. BXO)J.HOM OObIlIHO HBJIHeTCSI 3a)J.HSlH )J.Bepb, liTO 
otJecnellHBaeT HaHOOJIhllIHe Y,lJ.OOCTBa )l.JIH naCCa)KHpOB, HO cyme
cmYIOT KOHCTpYKUHH aBT06ycoo, Y 
KOTOPbIX BXO,llHaH ,ABepb pacnOJIO
.lKeHa cnepe.zur, HallIpHMep 3HC-I54. 
,uBYX9Ta>KHble rOpO)l.CKlIe aBTOOYCbI 
Mano pacnpOCTpaHeHbI. 

Me>K)l.yropo)l.HbIe It ryPH)CTCKHe 
aBTOGYCbI HMelOT TOJlbKO nonepell
HhIe CH,lleHbH, nOCTaBJIeHHble )l.OCTa

f---- 6 

~ 
I / 

TOllHO CB060,llHo, liTO HeOOXO)l.HMO -....p-r--....L...r---...;~~......I..J._-'---.. 

,nJIH ooecneqeHHSI naCCaJKHpaM HaH-
60JIbIDHX Y.ll.OOcm nplI npO,AOJl>KH
TeJIbHbIX fl0e3)J.Kax. TaKoe pacnOJIO
>KeHlIe CH,lleHHH Tj)e6YeT YBeJlHlIeHHH 
paCCTOSIHHH Me>K)l.y CH)l.eHbHMH OKO
JIO KOJIecHbIX KOiKYXOB, lITOObI co

xpaHHTb ,nOCTaTOllHOe MeCTO )l.JIH HOI' 
naCCa>KHpOB (<pHr. 19), B pe3YJlb
TaTe lIero TepSIeTCH HeKOTopaH lIaCTb 
1J000e3HOro npOCTpaHCTBa KY30Ba. 
,nJIH COKpameHHSI .9THX nOTepb II 
,nJIH Y,ll06cma pa3MeIlleHHH 6araiKa 

<l>Hr. 19. CpaBHBTenbH8H cxeM8 none
peQHOrO pacnoHo~eHHH 8BT06YCH~X 
cH,n:eHHH C 06~QBbIM (A) II YBenHQeH
HLiM Ha,ll KOHeCHbIMH Ko~yxaMH (E) 

warOM CH)leHHit 

B HOBeiiuUIX KOHCTPYKUHSIX MeiK,nyrop0.l{HbIX aBT06ycoB 6oKoBaH lIaCTb 
nOJIa KY30Ba npmO)l.HHTa Ha)l. ypolmeM npoxo,na (q:mr. 20). 06pa3OBaB
meecH npocTpaHCTBO /fIOA Cli')l.eHbSIMH 3aHHMaeTCH 6araiKHbIMH HmHKaMH, 
.n.OCTyn K 'KOroPhIM )l.eJIaerCH cHapY>KH; B npe>KHFI;X KOHCTPYKII.HHX aBTOo
GyooB ,llJIH 6araiKa HMeJlHCb /fIooKH H ceTKH /fIO)l. fIOTOJlKOM H orpa}J{,neHHH 

Ha 'KpbI.me. TaK KaK B Me}J{)l.yropo)l.HOM a'BTo6yce naCCa>KHpbI CTOSITb 'He 
,l.{OJl}J{Hbl, TO B npOXO)l.e Hepe)l.KO YCTaHaBJIHBalOTCH OTKH)l.HhIe CH)l.eHbSI. 
BblCOTa aBT06yca BHyrPH KY30Ba CHH)KaeTCSI )l.O npe)J.eJIa, )l.OCTaTOq· 
Horo, O)l.HaKO, )l.JHI npoxo)J.a naCCa>KHpOB K ClI)l.eHhSIM B CJIerKa corHY
TOM nOJlO>KeHHH • .llJIH BXO)la H BhIXO)l.a nacca}J{I1:pOB MO>KeT 6bTTb C,lJ.e
JIaHa JIHmh Q,lJ.Ha ,lJ.Bepb (cnepe,llll cnpaBa). 

B TYpHCTCKHX aBr06ycax ,nJISi YBeJlflqeHHSI 0030PHOCTH HHor,lla 

qaCTb KpbIWH ,lleJIaeTCSI OTKphIBalOme}icSI IIJ1H 113 np03pallHoH nJIaCT
MaCChI. )lJlSl TypH3Ma B IO>KHbIX pa}ioHax npHMeHHIOTCH OTKpbITbIe 

aBToOYChl - oe3 OKOH, C TeHTOM HJlII }J{eCTKo}i Kpblmeii Ha CTOHKax 

(<pHr. 21). Ha HeKOTophIX TYPHCTCKHX aBTooycax PSI)l.bI nonepellHblX 

cHllesHH BbtnOJIHRIOTCR CnJIOillHbIMH no nSiTH MeCT oe3 npO,llOJIbHoro 
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1 

<1>111'. 20. CxeMa MelKllyropoAHoro aBTo6yca c paCnOJl<»KeHHeM cHAeHHif 
Ha npRnOAHSlTOH BaA ypOBHeM KOlKYXOIl qaCTR nOJla: 

J - ypoBeHL nOJla B npoxoJl.e; 2 - nOr,lememte Jl.JUI 6ara)l,;a. 

<I>lIr. '21. AB'l'o6yc c (irKPbIBalOu~HMcn KY30BOM Ha maceR 3HC-B (KOHCTPYKl\HSI 
HAMH). 

---- ---~---.-=:-:::.-==-=-=------. 

WClllJ 

4>Hr. 22. CJIy){\e6HblH aBTo6yc r A3-03-30. 



TMObJ ABTOBYCHbtX KY30BOB '17 

npOxoJla MelK].lY pH].laMH. B TaKHX CJlyqaHX )I.JIH KalK)I.OrO pH.n.a .n.e
JIaeTCH OC06aH ,1l.Bepb. 

AlBr06YCbI, OOCJIYlKH'BaIOIl1;Ile C3H3TOPHH, rOCTHHHUbl, 33POJlPOMbI 
H T. n., q3me Bcero .nenaJOTCH ynpomeHHOH KOHCTPYKUHH Ha maCCH 
rpY30BbIX aBToMot5HJleA (qmr. 22). 

no qHCJIY MeCT B3H'OOJIee pacnpocTpaHeHHbI.MH MO,1l.eJUIMH aBT06y
COB HBJISnOTCH MaJIbIH a Bro6y,c Ha 21-25 Me'CT JlJIH CHJlBHHH H 
10-13 MeCT .n:JIH CTOHBHH (B ropo,noKHX aBTOoyc3X), CpeJlHHH 3BTOOYC 
Ha 29-35 Mecr ,1l.JIH CH.neHHH H 15-20 Mecr JI)ISI CTOHHHSI If OOJIbmOH 
aBTOt5yc Ha 37--45 MeCT ~H CH,neHHSI H 20-30 JlJISI CTOSlHHSI. 

no paCnOJlOlKeHHlO MeXatHH3MOB aBTOOYChI nOJlpa3.n;eJISltIOTCH Ha TpH 
OCHOBHbIX Tona. 

1. ABTOt5ytbI OOblqHOrO Tona (3HG-16, f A3-03-30, f3A -651), arpe
raTbI maCCH KOTOPbIX B OCHOBHOM B38HM03aMeHHeMbI C arperaT3MH 
rpY30BblX aB1IOMOOHJleH. lliaCCII TaKHX a BTOOYCOB , KaK npaBwno, OTJIH
qaeTCSI OT maCCH rPY30Boro aBToMot5HJISI rJIaBHhIM ot5pa30M y.n;JIHHeH
HOH t5a30tI. ABTOt5YCbI ot5bIQHOrO THna BblXO,lJ.HT II3 ynoTpeOJIeHHSI 
(3a HCKJIlOqeHHeM cny}Ket5Horo nOJIb30BaHHH) BCJIe,lJ.CTBHe He,lJ.OCTaTOq
Horo HCnOJlb30BaHHSI nJIOma,nH H rpY30no,n'beMHOCTH lllaCCH npH 
YC1poiicTBe. naCCa}KHpCKOro nOMemeHHst, nJlOXOH MaHeBpeHHOCTIf, HH3-
KOH npoxo.n;OMOCTO 0 OOJIbIUOrO COOCTseHHoro Beca. 

2. ABToOYCbI C BbI,nBHHyrbIM anepe,n y:npaBJIeHHeM, 'B KOTOPblX 
CHJ{eHbe BOJ{HTe.nSl paonOJIO>KeHO PH.lI.OM C D.;BOraTeJIeM. B aBTot5ycax 
9Toro THna nJIOma)I.b IIIaCCH HCnOJIb3yeTcSI .1Iyqme, a qaCTb a,rperaTOB 
B3aHM03aMeHHeMa c arperaTaMH rpY30BbIX aBTOM06HJIefi: (JlBH:raTeJIb, 
CHJlOBaH nepe.naqa, 3a)I:HHH MOCT, HtHOr.n:a nepeJlHHH MOCT 0 PYJIhr 
TaKHe aBTo6ycbI ot5JIa.nalOT y.n.oBJIeT.BOpUTeJIbHOH MaHeBpeHHOCTblO. 

3. A'BTOt5yCbI BarOHHoro THn3 C CHJIOBbIM arperaToM, paCnOJIOlKeH-
HhIM B nepe.lI.Heii OJIO Sa)lHeH qaCTH xY30Ba HJIH no].l no.nOM ero 
(3HC-154, 3HC-I55, HAMH-A, f3A-652). ABro6yCbI fBarOHHoro THna 
nOOBOJISlJOT MaKCHMaJIbHO HOIIOJIb'301B3Tb !I1JIOma)J.b lllaCOH, OOJIallaJOT 
BbICOKOH MaHeBpeIIHOCThlO, cpaiBHHTeJIbHO HH3KHM COOCTBeHHhI'M BecOM 
H xopoIUeii 0030PHOCTbIO C MeCTa OO)lIITeJISI. 

AlBTOOYCbI Ba,roHHoro THna B CpeJI,HeM Ha 15% I}3MecTIITeJIbHee II 
9I{OHOMHqnee, IRa 30 % MaHeBpeHHee, Ha 25 % JIerqe 11 ooJIaJlalOT 
H3 25 % JlyqIIIeii 0030PHOCTblO C MeCT3 BO,nHTeJIS1, qeM aBTOuycbl ot5bIQ .. 
Horo THna. KpoMe Toro, B KOHCTPYKUHII aBTo6yca BarOHHoro THlfJa 01'
cYTCTByeT CJIO>KHhI:H: y3eJI nepe.ll.HerO onepeHHSI - KanOT, OOJIHUOBKa 
pa)J.oaTopa II KJ)bIJJbH. 3TH npelIMym.eCTBa a'BTOOYCOB BaroHHoro THna 
crroCOOC'rnyroT Bee 60JIee 'mlipoKoMy IBHe.n:peHHIO IIX B !I'OPO,lJ.CKOH H 
Me>KJI.yropO.l[HbIH aBTOMot5HJIbtHhl.H TpaHcnopT. 

B TaOJI. 2 II H3 ctmr. 23 npHBe.n;eHo cpaBHeHoe aBTooycOB Tpex 
TunOB. 

nJiH a'BTOoycoB 'BaroHHoro THna C .n:BHraTeJIeM, pacnOJIO>KeHHhIM 
cnepe.ll.H, B03MOlKRO OCTIOJIb30BaHlie macco rpY30Boro aBTOMOOHJIJI, HO 
npo STOM nepe.llHOH MOCT MomeT OKa33TbCSI neperpYlKeH<HhIM, 0 ynpa
BJJeHOe aBT06ycoM CTaHeT ooJIee TPY.llHbtM. I(poMe roro, yc.nO>KHS1eTCH 
H30JUlUHfI naccalKHpcKoro nOMemeHHH OT .l(BHraTeJIK. He)lOCTaTKOM 
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9TOM KOHCTPYKIJ.HH H'BJIHeTCH ,l\JIH'HHbIM, CKJIOHHblM K BH'OpaUHH Kap
,naHHbIH BaJI, JlJIH pa3MemeHHH K<YfOpOro TpeoyeTcH nOHblmaTb ypOBeHb 
nOJIa. 

CHJIOBOH arperaT, YCTaHaBJIHBaeMbIH nO.IJ. nOJIOM aBTo6yca, )J.OJI)KeH 
IIMeTb rOpll30HTaJIbHO paCnOJIO)KeHHble UHJIlW.llPbI, HO TaKOH JI:BHra
TeJIb nOKa He nOJIytIHJI IIlH-
POKOro paonpoc-rpaHeHHH. 
PaCIIOJIO:>KeHHe )l:BH'raTeJIH 
B 3a,n'HeH tIaCTH KY30Ba 
aBTOoyca ooecnetIHBaer 
KOMnaKTHOCTb II AocTyn-
HOCTb ,rr.JIH OCMOTpa H MOH
Ta:>Ka Cl:IJIOBOH YCTaHOBKH. 

.--------I 1 , 
~~~~~~~~I 

ct>Hr. 23. CxeMhI aBT06ycOB 
pa3JIHtIHblX THnOB: 

a - aBTo6yc 06b1'1HOrO THna (BblCOTa 
nOJia OT seMnH OKono 900 11M): 
(j aBTo6yc C BhUlBBHyTIllM ynpa

BJleHHeM lBblcoTa nona CRepeAU OKonO 
900 MM, CSIlJI.H OKOJlO 550 MM): 

8 - 3BTo6yc BarOHHoro THna (BIllCon 
nona OKono 550 MM). 

Ta6Jluqa 2 

CpaBHHTeJlbHasr xapaKTepHCTHKa pa3J1HQHblX 
aBTo6ycOBl 

nOKa3aTenb 

J1CIJOJIb30Ba -
HHe ra6apHTa 
B Cpe"IJ.HeM B % 

Pa-lHYC no
BopOTa B % 

(npH paBHOH 
"IJ.JIHHe) • • • • 

CO(>CTBeHHblH 
Bee Ha O"IJ.HO 

ABT06yc 
06b1'1HOrO 

THna 

75 

100 

naccalKHpCKoe 
MeCTO 8 KZ • • 184--200 

PaeXO"IJ. TO-
nJIDBa Ha O"IJ.
Horo naccalKH
pa B % • • • 

0630PHOCTh 
,lJ.OPOI'H C MeCTa 
BO.lI.HTeJlB B % 

100 

75 

ABT06yc 
C BbI,IlBH

HyTblM 
ylipaBne

HHe .. 

ABT06yc 
BarOlIHOro 

THna 

81 85 
H t)oJIee 

85 67 

139-157 

85 

100 100 

fIPH 9TOM OTCYTcTBHe 'Kap,rr.aHHorO BaJIa nO.IJ. 'fiOJIOM KY30Ba nOOBOJIHeT 
onYCTHTb UOJI, YMeHbIIlHTb ra'oapHTbl H CHH3HTb Bee tBce!ro aBToGyca. 

fa3bJ, TenJIO H IIlYM OT JlBHraTe.JIH He npOHHKalOT B 'KY30B. TIeperpY3Ka 
nepe)J.Hero MOCTa YCTpaHfleTCH. 

B TaOJI. 3 IIpHBe.neHa KJIaCcH<pHKaUHH KY30BOB aBTo6ycOB. 

1 no )J.aHRbIM o6MepoB OICOJIO 100 aBTotiycOB pa3JlUQUblX MOAeJlei. 



THObl COBpeMeHHblX aBTOOYCHblX KyaoBoB 

HS3HS'lJeHHe 88To6yca 
THO ICY30S1 

rOpOJ1CKOA I MelKJl.yropOJ1HYA I TYPHCTCKHA I 
----------------- 1 2 3aKpYTbIH BarOH-

~~§ ll-o--~- _Q- --QQ~-lI-o-- -::--~---ll ~!8:?H !% I Horo THna OJlB09Tam-
HblB 

38.' ;:::;; j D.BYX9TallCuwA 
ICpblTwii 

s 4 

3aKpLtTblii 06L11I-

~~ ~11i3 ~~ Horo THna (c ~BHra-
TeneM nepea KyaoBOM) 

OTKPLtTblii 06LIQ- ~-=-~' 
HOro THna 0= ~I)~ 

1 nOR noJJ. CHJJ.eHLRMHt nOAHRT Bblwe YPOBBR npOXOll3. 
II C a3CTeKJIeHHIHMH 60KOBbiNH H pa3JJ.BHlKHOH cpeJJ.Heti: qaCTLIO KpblWH. 
8 Ha YJJ.JlHHeHHOM waCCH JlerKOBOro aBTOMOOHJlB. 
4 nOJlY3aKPblTblH, C lKeCTKOH :KpblllleH Ha CToHKax. 
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OSml1~ CBE,UEHH5I 0 KY30BAX 

§ 4. THnhI KY30BOB fPY30BbiX H cnElI.HAJIhHblX ABTOM06HJIEH 

KYSOB rpY30BOro aBToM06HJIH COCTOHT H3 Ka()HHbI BOJUlTe.JIH H 
COOC'I1BeH.HO KY30Ba .ll.JlH rpysa. 

B 'KaqeCTBe aBTOM06HJlbHOfO rpY30Boro Ky30sa Jl.JIH nepeB030K pas
,Tm1JHblX rpysoB J].OJIroe BpeMH npHMeHBJIaCb UJIaTcpopMa C 6opTa.MH. 

(1) 

<l>Hr. 24. YHHsepCaJIbBblii: rpY30Boil. Kyaos: 
a - KyaoB C nOCTalJleaHbhfH 60PTaMtI H OfKftilYTblMIi cKaMeDKaMH; tJ - KY30B 

c: Ayra:\fH TaRU. 

TIoSJ].Hee nORBHJIaCb llIOTpeOHOCTb B rpY3QDbIX aBTOMOOHJlSIX co oneU;H
aJJH3HpoBaHHblMH KY30BaMI:I C BblCOKHMH peWer1JaTblMH OOpTaMH, 
C CPYProHaMH H C KY30BaMH-CaMOCBaJIaMH. 

OneUHaJIH'3HpOBaHHble KY30Bbi B cpaBHeHHoJI C JIJIaTcpopMlOH HMeIOT 
PH)); npeHMy.II\eCTB, TaK KaK OObl''IHaSI nJIaTcpOpMa C OTKHJ].HbIMH Gop· 
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TaMH HOpMaJIbHOH BbICOTbI (OKOJlO 600 MM) n03BOJUleT nepeBOOHTb 
TOJIM{O rpy3bI, HMelOIIl.He 06'beMHhIH Bee 0,7-0,8 1/M3. BOJIee JIerKHe 
rpy3bI Tpe6ym YCTpoiicTBa Ha nJlaTq>opMe ,D'.OnOJIHRTeJIbHbIX orpa1KJle
HRM: HJIH CJIO}KHOH YCTaHoBKH H KpenJIeHHH. TIepeB03'Ka TaKHX rpY30B, 
KaK CeJIbCKOX03KHCT.BeHHble IfIpO,D'.yKTbI, H3,D'.eJIHH IIIHpnoTpe6a B Tape, 
nycraH Tapa, CKOT, ceHO, COJIOMa H T. n., Tpe6yeT nJIaTcpoPM C BhIOO
KHMH 60pTaMH. TH1Ke.nble cbmyqHe rpY3bI (neCOK, aC«paJIbT, IIl.e6eBb, 
neMeHT, 3epHO) BO BpeMH nepeB03KH npoceHBalOTCH qepes IIl.eJIH ,D'.epe
IUIHtHOrO ·KY30Ba, a BbI·rpY3Ka UX qepe3 60pTbl Tpe6yer MHOro Tpy.zr.a 1-1 
BpeMeHH. KpOMe TOro, 3HaqHTeJIbHaH t[aCTb npOMbIllJIeHHOii npo.zr.YK
URH Tpet5yeT .nepeOO3IKH B saKpbITbIX KySOBax, a CKoponopTHIIlHecSJ 
npo,ll:YKTbI - B KysoBaX-XOJIo.zr.HJIbHHKax. TIoTpet5HocTb B aBToMot5H
JUIX co CnellHaJIHSHpOB<lHHhI.MH Ky30BaMH orpoMHa. 

B OTJIHqHe OT nJIaT¢OpMbI C OTKH,lUIblMH HH3KHMH oopTaMH pemeT
tl'arblH Ky30B HMeeT C'beMHhIe BbICOKI1e OOplibI. BBH.zr.y rpOM03,ll;KOCTH H 
cpaBHHTeJIbHO OOJIbIIIOrO Beca TaKoH 60pT .zr.eJIaeTCH COCTa'BHbIM HS 
.ll.Byx-Tpex 3BeHbeB, CKpenJleHHbIX UeTJIHMH C coellHHHTeJIbHbIMH IIITHCP
T3MH. TaKaH KOHCTPYKllHH nOSBOJIHeT, He CHHMaH 60pTa, OTKpbI.Barb 
JiIOt5ylO ero qacTb, KaK CTBOPKY ,D'.BepH. 3aKpenJIeHHe B rHeS.llax OI!OP
IINX CTOeK 60pTa InpoHcxo)},MT nocpe.n.cTBOM HaT.H:~KHOro npHcnocot5JIe· 
!HUI. BblcoTa oopTa peIIIeTt[aToro KysoBa S3'BHCHT OT Y,lJ.eJIbHOrO Bee:a 
rpy3a, .llJlH I{OTOpOro npe)J.Ha3HaqaeTCH KY30B. KOHCTPYKIIIUI nOJIa H 
OOPTOB KYsoBa n03BOJIHeT 3aMeHSlTb 60PTbI, ,T.J;ot5aBJUlTb HJIH CHHMaTb 
O,D'.HY HJIH ,D'.Be }lOCKH 60pTa. 

fpY30Bble 3aKphITble .RY30BbI nilla qJyproH nOJIyqalOT BCe 6o.nee 
llIHpOKoe pacnpOCTpaHeHHe. OHH npHfO)J.Hbl llJI5I JU06bIX rpYSOB, KpOMe 
JIJIHHHOMepH,bIX, H ooecnet[HBam HaH6oJIbiIIIYIO coxpaHHOCTb rpY3a npn 
flepeBOSKe. ,llJIH ¢yproHOB HHOr,lJ.a HOOOJIb3YeTC5I KY30B JIerKOBbIX aBTO
Mo6HJIeii saKpblTOro THna. TIPH 9TOM BTophIe (sa,lJ.HHe) JlBepH saMe
H5IIOTCH OnJIOIIIHOH II a HeJlblO, a JlBepb )J)I5I rpysa ycraH3BJlHBaercSI 
B 3a)J,HeH CTeHKe. 

CnellHanH3HpOBaHHbIe KY30BhI, .aanpHMep CaMOCBaJIbI, TSI}KeJIee H 
.nopo}l{e -npe}l{HHX UJlaT«popM, HO }IX IllpHMeHeHHe Onp3B,D'.bIBaeTC5I JIytI
IIIHM HCnOJlb30B3HHeM ot5'beM3 KY30Ba H cOKpaIIleHHeM npocrOH rpyso
BOl'O aBTOMot5HJlSI not( norpYSKOH H paa.rpYSKoH. 

nOMHMO paCCMOTpeHHbIX HMeeTCSI MHOro .zr.pyrHx BH}l.OB KY30BOB 
rpY30BbIX 3BTOM06HJleH, Ho .Bce OHn B OOJIhIIIeH t[a'CTH He HBJlSIIOTCSI 

TJInOBbIMH II yHH<pH'llHpYIOTCSI C YJKC onHcaHHbIMH 'KY30BaMlI - Ot)blq
HbIMH nJlaTq>o,pMaMH, ITIJIaTcpopMaMIf c pemeTt[aTbIMIi oopraMH, «pypro
HaMH, llllCTepHaMH II T. n. 

B nOC.lIe,lI.HUe ro,lI.hI nOJIYtIHJIII pacnpocrpaHeHHe YHHBepCaJlbHble KY· 
30BbI, KoropbIe MOryT HCrrOJIb30BaTbCSI ·B ·BH,lI.e paSJlHt[HbIX ilIJI3T¢OpM -
6es 6opTOB HJlH C HH3KHMH 60PTa.MH, C BblCOKHMH peIIIeTqaTblMH t5op
TaMH H CKaMeHKaMH - JinGo B BH,D'.e nJIaT«popM C BbICOKHMH t)opTaMH 
Ii 'reHTOM (¢Irr. 24). ,UJISI ycT3:HOBKH 60KOBblX 6oproB Ha TaKoH lIJ1aT
(pOpMe HMelOTCSI rHe3,lI.a croex. 3a~HHH oopr JI.eJIaeTCH OTKII,T.J;HblM HB 

neTJI5IX 06bl't[HOro THna. B rHeS,lI.a croeK BCTaBJI5IIOTCSI .OOpThl-pemeTKI:!, 
fHl CTOH'Kax KOTOPbTX YiKperr.7feHbT KpOHWTeHuhT n HaBeCKH OTKHJJ.HbTX 
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C'KaMeeK. B Or:KIiHyrOM 1II0000>KeHIiIi cKaMeiiInl o6paaYIOT CTIJIOIIIHYIO 

pelIIeTKY 6opTa, B onyrn;eHHoM - CJIY>KaT AJISI QliJl.eHIiSl, Ii Tor,u.a Bepx
Hlie TIJIaHKM pelIIeTlJaTbIX 60PTOB HBJIHIOTCH CTIIiHKaMM. B CTOHKM pelIIeT

lJaTbIX 60PTOB MO)l{HO BCTaBMTb .u.yrM KpbIWM H yKpeTIMTb Ha HIiX peM

HHMM 6pe3eHToBbIH TeHT. 

TMTIbI cOBpeMeHHblx 'KyaoBOB rpyaoBbfx aBTOM06MJIeii YKaaaHbl 

B Ta6JI. 4 Ii Ha cplir. 25. 
Ta6.1luqa 4 

THDbI HYSOBOB rpysoBbIX aBTOMODHJleA 

Tim KY30Ba XapaKTep rpy3a KpaTKoe onHcaHHe Ky30Ba 

nJlaTcpOpMa C P33J1HQHhIe rpY3bI r J13JlKHH nOJl; OCHOB3HHe J1elKHT 
60pTaMH 113 paMe WaCCH; CnJlOWllbIe OTKH.lI.-

HhIe 60PTbI 

nJlaT~OpMa C JIerKoBeCHble rpy3bl rJlaJlKHH nOJl; OCHOBaHHe ne}KHT 
peWeTtIaTbIMH 
oopTaMH 

B Tape H 6e3 Tapbl, CKOT Ha paMe waCCH; BblCOKHe peweT-
II aTble OOPTbI 

<PyproH P a3J1H'IIHhIe rpY3bl. 3al!pblTbIH lI,By)t THnOB: B BHlI,e 
Tpe6yIOlllHe COXPSHHO- $yproHa, He CBR33HHoro C K30H-
CTU OT lI,OlKJUI, CHera, HOH, HJlU B BUlI,e cpyproHa B 6JIOKe 
CblPOCTH C Ka6HHOH 

UHCTepH3 lKUAKOCTH ~eTaJIJlHtIeCKUH oaK 

C3MOCB3JI ChInYtIHe rpy3hI 11 B1I3- MeTaJIJlHtIeCKOe KOPbITO, onpo-
KHe lKHAKOCTH KHAblB3IOllleeClI nocpeACTBOM pytI-

Horo BopOTa, npUBO.!l3 OT .!lBura-
TeJlll aBTOM06HJlR, nHeBMaTUtJe-
CKoro HJlH rH.!lpaBJlHlIeCKOro MeX3-
HH3Ma. OnpOKHAhIB3HHe MOiKeT 
6blTh TOJlhKO Ha3alI" TOJIbKO B60K 
HJlH H3 TpU CTOPOHbI 

Ka,6MHbI BOJlJIiTe.TIH ,lle.rraIOTCH lJallJ,e BCero aaKpbITbIe, .u.Byx- MJIM 

TpeXMeCTHble. OTKpbIBalOllJ,MeCH MJIIi OTKpbITbIe Ka'6MHbI [JpMMeHHIOTCH 
B HacroHrn;ee BpeMH TOJIbKO )J.JISI aBTOM06liJIeH CTIeUMaJIbHOrO HaaHa

lJeHIiSl. B HeKOTOp'biX COBpeMeHHbIX KOHCTPYKUMSIX rpyaoBbIx aBTOM061i
JIeii Ka6MHa C)J.BliraeTCH BTIepe)J. M YCTaHaBJIMBaeTCH (lJaCTM'lJHO IiJIIi 

TIOJIHOCTblO) Ha)J. ,llBHraTeJIeM, qTO TIOaBOJIHeT YBeJIHlJliTb ra6apMT~ M 

TIOJIeaHYIO eMKOCTb KyaoBa rpyaoBoro aBTOM06MJIH. 

3 nOJlMaTOBCKHH 2507 



tJIABA II 

KOMnOHOBKA KY30BA 

§ l. OSUJ.HE CBE)J.EHH5I 0 KOMnOHOBKE KY30BA 

K 0 MonO HOB K 0 H IK Y 3 0 'B a Ha3bl·BaerCH l{aCTb KOHCTPyKTOP-
CKOH paOOTbI no npoeKTHpOBaHHIO aBTOMoOHJIH, BO BpeMH KOroPOH 
Onpe.LleJIHeTCH npaBHJ1bHOe B3aliMHOe nOJlO)KeHHe MexaHH3MOB aBTOMO-
6HJIH, CH.LleHHH, nJIaT<p<>pMbI .LlJlH rpy3a, opraHOB Y'npa'BJIeHHH, .LlBepeii, 
OKOH, JIIOKOB, 6y4JepoB H HaMellaIOTCH HCXOJUl'ble ra6apIHTHble OllepTa

HIHI ,KY30Ba, BHeIllHHe H BHyrpeHHHe. B pe3YJIbTare ::rrOH paOOrbl Bbl
nOJIHHeTCH KOMnOHOBOtUlbIH lIepTeJK B MaClilTaOe 1: 5, peJKe 1: 2, 
HHOr.lI.a KparKo Ha3blBaeMbIH KOM'IIOHOBKOH KysoBa. llpe.LlBapHTeJIbHbIH 
KOMTIOHOBOllHblH lIepTe}l{, pa3pa6oTaHHblH Ha OCHOBe cnpaBollHblx Mare
pHaJIOB H e YlIeTOM HaMelleHHoro pacnOJIO}l{eHllH r Jla'BHhIX MexaHH3MOB 

aBTOM06HJIH, ero 6a3bl, KOJIeH H ra6apHTHhIX pa3MepoB, CJIYJroHT OCHO
BOH NIH COCTaBJIeHHH npoeKTOB <PoPMbl aBTOMOOllJIH H .LlJIH H3rOTOBJIe
HHH M a IK eTa B H Y T P e H Her 0 YCTpOHCTBa KY30Ba. lloCJIe npo
BepKH npaBWIbHOCTH KOMnOHOBKH Ha MaKeTe H Bhl'OOpa O.LlHOro W3 
BapHaHTOB 4><>PMbI B KOMtllOHOOOllHhlii lIepTe}l{ BHOCHTCH Heo6xo)JJHM'hIe 

nonpaSKH H YTOllHeHHH. 
B HaCTOHIIJ.ee BpeMH, eCJIH B .lI.aHHoH KOHCTPYKUHH aBTOMOOHJIH 

paMa OTCYTCTByer H Bce era MexaHH3Mbl KpenHTCH K Hecyw.eMY KOp
nyey KY30Ba, KOM'llOHOB'Ka KY30Ba HBJIHerCH no cyw.eCTBY KOMTIOHOB
IKC'H aBTOM06HJIH H npOH3BO.LlHTCH O.LlHOBpeMeHHO C KOMnOHOBKOH Bcero 

aBToM06HJlH. B npOllecce COBMecrHOH paOOThI KOHCTPYKroPOB no Ky30-
BaM H MexalLH3MaM aBTOM06HJlH -KOHCTPYKTOP KY30Ba DocreneHHo no
JlYllaeT CJle.lI.YIOw.He .lI.aHHhle: pa3MepbI H KOH~mrypallHIO paMhI (eCJlH 
OHa eCTh), paCnOJlO}I{eHHe H pa3MephI OTBepCTHH H KpOHIIITeHHOB .n.JIH 

KpenJIeHHH KY30Ba, raoapHTbl MexaHH3MOB, pa3MephI, Onpe.lI.eJIHIOw.He 
oa3Y, nepe.n.HIOIO H 3aJJ;H101O KOJIeH, JIlHaMeTp H rrpo<pHJIh IllHH, HaHOoJlh
Illee nepeMew.eHHe KOJIeC no OTHOllleHHIO K paMe HJIH KY30BY npH 
nepee3.Lle lIepe3 npemITCTBHH, HaHOOJlhllIHH yrOJI nOBopOTa KOJIeC, Bhl
COTY OT nOBepXHOCTlf .lI.OpOrH .lI.O BepXHeH nOJIKH paMbl HJIH npoeKTHpye
MbIH ypOOOHb nOJIa aBTOM06HJIH npH Jlarpy3Ke, nOJIO}l{eHHe pYJIeBOH 

KOJIOHKH H lIIe.n.aJIeif, .llHaMeTp pYJIeooro 'KOJIeCa, nOJlO>KeHHe H npHMep

Hble KOHTYP'bl nepe.D,Hero IIJ.HTa, OTJ1.eJIHIOw,ero .Zl,BHraTeJIb OT KY30Ba, 
DOJIO>KeHHe pa,lI.HaTOpa, 3aJIHBHOH rOpJIOBHHbl TOnJIHBHOrO oaKa, aKKY
MyJIH~PHO~ oaTapea H 3anaCHoro KOJIeca. 

TIOCJIe,lI.OBaTeJIbHOCTb paOOrbl KOHCTpYlKTOpa, BblnOJIHSIlOmera KOM-
1(10HOB-KY Ky30Ba, TaKOBa: a) onpe,lI.eJIeHHe JIHHHH nOJIa H .uaHMeHl>lllHX 
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paSMepOB KOJIeCHbIX KOlKYXOB C yqeTOM nO)l.'beMa H 1J10BOpOTa KOJIeC, 
BOSMOlK:HbIX npH es.n.e aBTOMoOHJUI, Onpe,lleJIeHHe sasopa MelK.n.y KOJIe· 
COM H KOlKYXOM I; .6) onpe.n.eJIeHHe pa3MepoB CH)l.eHb.fl. BO.llHTeJI.fl. H 
paCnOJIOlKeHlHe ero OTHOCHTeJIbHO opraHOB ynpaBJleHHH; s) nJIaHH· 
peBKa OCTaJIbHbIX cH,lleuHA, onpe)].eJIeHHe JlHHl!H nOTOJIKa (HHor.n.a :~lTa 
JIHHH.fl. sa.n.aeTC.fl. sapaHee B saBHCHMOCTH OT raoapHTa aBTOMOOHJI.fl. no 
BbICOTe; IS aTOM CJIyqae BbI6HpaeTC.fl. TaKa.fl. BbICOTa CH)].eHIHH, KOTOpa.fl. 
OCraBJI.fl.eT ,llOCTarolJHOe npOCTpaHCTBO MelK.n.y ,nOBepXHOCTbIO I[[O.l(y1IlKH 
H nOTOJIKOM); onpe)l.eJIeHHe npoeMoB )J,Bepeit H KOHTYPOB OKOH; 
r) oope)J,eJIeHHe npHMepHbIX OqepTaHHH lPoPMbI Ky30Ba; .n.) onpe.u.eJle
HHe paSMepOB rpYSOBoro 'KysOBa (~H ~pySOBOro aBTOM06HJIH). 

TIPH paspa60TKe IKOMnOHOBKH KY30Ba MOlKeT BOSHHKHYTb HeOOXO
,ilHMOCTb 'B HeKOTOpbIX, lHepeltKo cyw;ecrneHHbIX, HSMeHeHiHHX B npHHH
rOM paCnOJIOlKeHHH MexaHHSMOB a'BTOMOOHJIH, B ,KOH<pHrypaI.lHH ero 
paMbI H T. ,ll. TI09TOMY COBMeCTHaH paOOTa KOHCTpYKTOpa KYSOBa H 
KOHCTpYKTopa aBTOMOOHJIH ocooeHHO H€OOXO)l.HIMa. 

TIpH HaHeceHHH Ha KOMJIOHOBOqHbIH qepTe>K Jl1HHHH fiOJIa KOHCTPYK
TOp .n.OJI>KeH yqHTlbIBaTb !Ilpe.n.nOJIaraeMyJO KOHCTPYKI.lHIO OCHOBaHHSI 
KYSOBa; HaHMeHIiUlHe pa3Mepbl KOJIeCHhIX IKOlKYXOB OObIqHO onpe.n.e .. 
JIfIIOTC.fl. np" .DOMOIn;H reoMeTpH-tIeCKHX .nOCTpoeHHH • 

.llJIH TOro qTOObI OOeCneqHTb YJJ.OBJleTBOpHTeJIb'HYIO IlIOca,mKY nacca
>KHpOB H BO)lHTeJISI B npoeKTHpYeMOM Ky30Be, U:oHcrpynop npH KOMnO
HOBKe KY30Ba )l.OJIlKeH PYKoBOJJ.CTBOBaTbCiI paSMepaMH cjmrypbl liMO
BeKa; HopMaMH Ha paSMepbI H KOHTypbI CH)l.eHHH H Ha YCJIOBH.fl. Y,llOll
HOH 1110Ca)],KH BO.lI.HTeJI.fl. H naCCa>KHpOB; xapaKTepHCTH'KOii 3JIacrHlfHOCTH 
CH)leHHH; .lla.oHbIMH 0 He06xo)J,HMbIX H BOOMO}KHbIX YCHJIH.fl.X ua op.ra
Hax ynpaBJIeHHSI aBTOMOOHJIH; YCJIOBHHMH, oOeCneqHBatow.HMH HaHJIYq· 
IllYIO 06S0PHOCTb ,llJIH 'BO)l.HTeJISI H naCCa>KHpOB; HopMaMH Ra nJIaHH
POBKY H paSMew.eHHe CH.lleHHH OTHOCHTeJIbHO )l.Bepeii H oceii aBTO
MOOHJIH. 

Onpe.n.eJIeHHe pasMepoB ~Y30Ba AJIR rpysa npOHSBO,llHTCR B COOT
BeTCTSHH C HaMeqeUHbtM paOOpe.lleJIeHHeM Beca 110 OCHM aBTOMoOHJISI 
H npe.n.noJIaraeMoii KOHCTpyxIJ,Heii 9Toro KY30Ba. 

B pesYJIbTaTe npOBe)leHHbIx .KOMnOHOBOqHbIX pa60T OnpeAeJIHeTCH 
BHyrpeH.Hee (none3Hoe) npocTpaHCTBO Ky30Ba H HaHOCHTCH .oa qeprem 
npHMepHbIe 'BHeIllHHe OqepTaHHB c yqeTOM TOJIW;HHbI creHoK KY30Ba; 
910T qepTelK YJKe MOlKeT .naTb B03MO>KnOCTb xy.n.O>KHHfKaM paooTaTb 
Ha,n <PoPMOH aBTOMOOHJlH. O,lJ;HOBpeMeHHo C COCTaBJIeHHeM qepre>Kei 
MQJKeT OblTb IH3roTOBJIeH H MaKer BHYTpeHHero fIloMew.eRHH KyaoBa. 

§ 2. PA3PA&OTKA nOBEPXHOCTH nOJIA H KOJlECHblX KO)l(YXOB 

BblcOTa nOJIa 'KY30Ba aBTOM06HJIH or nOBepxHocrH )lOpOrH .n.OJIlKHa 
ObITb H3HMeHbmeft. Cho HeOOXO)lHMO JlJISl y.n.o6cTBa Bxo.n.a H BbIxo)J,a 
naccalKHpoB, CHHmeHHSl UeHTPa THlKecTH aBTOMoOHJISI H YMeHbIIleHHR 
o6w.eft BblCOTbI ero. KpoMe TOro, nOJI ,llOJDKeH <5bITb POBHblM H roPH-

1 06bJ1tHO 9TOT S8S0P cocr8BnJleT Be MeBee 50 ...... 

* 
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30HTaJIbHblM, O)J.HaKO tIeM tHIUKe HaXO.lI!HTCSl nOJl B KY30Be, TeM TPY)l
Bee c,ne.naTb ero POBHblM, TaK KaK no)J. 'KY30BOM OObIlIHO HaXO,lIJITCH 
TpaHCMHCCHOHHblH BaJI, KopOOKa nepe,natI, sa)J.HHH MOCT, pa3J1HtIHble 
THrH, a HHOr)l.a npWI.OJIbHble OpyCbH H TIorrepetIHHbI paMbI. 

B COBpeMeHHbIX aBTOMOOHJIHX ,lJ,JIH CHH}KeHHS[ nOJIa KY30Ba y:MeHb

malOT BblCOTy JIOH}KepOHOB paMH, JlOH>KepOHaM npH)lalOT BblrHYTYlO 
¢oPMY Ha.u. Sa)l.HHM MOCTOM, Kap.naHHbIH BaJJ CMeillalOT OT OCH rJIaB-

a) 

4>Hr. 26. Pa3BHTHe KOMnOBOl3KH KY30na JlerKOBOro aBTOM06HJlH: 
a - rA3·A (1931 ; 6 - rA3 M-20 1946-1950 rr.). 

nOH lIIepe,natIH, )J.BIlIraTeJIb MaKCHMaJIbHO nepeMemaJOT Bnepe)l. B HeKO
TOpblX aBTOMOOHJlHX BCe ero MexaHH3Mbl KpenHTCH K 6pYCbHM Kopuyca 
HJlH OCTOBa :Ky30Ba, TaK KaK paMa y aBTOM06HJlSI OTCYTCTByeT 
(q>Hr. 26). 

npH KOMnOHOBKe KY30Ba Ha tIepTeJKe HaHOCHTCH JIHHHH, COOTBeT
cTBYIOII.J.aH caMOH HH}KHeH TOtIKe BepxHeH nOBepxHocTH 1TI000a. OT 9TOH 

JlHHHH crPOHTCSI BblCOTa CH)l.eHHit O.n.HaKo KOHCTPYKTOP Jl,OJI}KeH YtIH
TblBaTb B03MOiKHOCTb OTKJlOHeHHH .n.eHcTBHTeJIbHOH nOBepxHocTH nOJIa 
OT STOM JIHHHH, tITO MOiKeT npOH30HTH TOr)J.a, KOr.ll.a non ,lleJIaeTCH 
CJlerKa HaKJIOHHbIM B CTOPOHY OOKOBHH (oe3 BbIcTyna .lI.JIH Kap.lI.aHHOrO 
'SaJIa) • B 9TOM CJIYtIae IS cpe)J.HeH tIaCTH KY30Ba CH)J.eHbH OKa}l{YTCH 
MeHee ·BbICOKUMH, tIeM B6J1JH3H 60KOBHH (q>H,r. 27). 
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ECJIlf MexaHH3Mbl, uaXOHSlIllHecSI no)J, KY30BOM, npenSlTcTByroT ooy
CKaHHIO Bcero nOJIa, OHH aaKJIlOlIaIOTCSI B BbIcTynaIOIllHe Ha..n: ypoBHeM 
nOJIa KO}l{YXH HJIli TOHHeJIH, a )J,JISI Hor naCCa}l{HpOB npe,nycMa .. 
TpHlBaIOTcH yrJIyOJIeHHH. TaKaH KOHCTPYKUHH yxy.n.maeT KOM41OlpTa6eJIb
HOCTb KY3oBa, BCJle,nCTBHe lIero B COOpeMeHHblX aBToM06HJIbHblx 
KY30Bax cTpeMHTcH ,neJIaTb nOJI POUHbIM. 
HCnOJIb3YSl ,llJISI 31lOro HJIH YKa3anHbIe BbIme 
crrocoobl t HJIH cOBepmeHHo YCTpaHHH TpaHc
MHCCHOHHbIA BaJI (rrpH npHIBo,ne Ha nepe.n
HHe KOJIeca OT pa;crrOJIO)KeHHOrO crrepe.n:,H 
.nBHraTeJIH HJIH npH aa,nHeM paenl()JIO}l{etHHH 
)l;BHraTeJI.SI) • 

4>Hr. 27. nonepellHoe celie .. 
HHe nOJla KysoBa B JlerKOBOM 

aBTOM06HJle: 

a - non C TOHHe.lleM .AnSI Kap~aa
HorO Ban; 6- HaMoRRLlI non; 
1 - CWlellhe; 2 - ROJJj 3 - Kap.Aaa-

RblA a8.11. 

I(orJla npOH3IBo,nHTCSI paapaoOTKa KOM
nOHOBKH KY30Ba, KOIHCTpyKUHH ero OCTOBa, 
HJIH Kopuyca, eme He paa.pa6OTaHa, HO 
TeM He MeHee op HeHTH.p OBOllHO Y}l{e 
MO}KHIO HaMeTHTb npHMepHYIO TOJImHHY 
oeHOBaHHH H nOJIa. )lJIH Kopnycos Kyao
BOB C ,nepeBmIHbIM KapKaCOM TOJIIIJ,HHa 
OCHOBalHliSl H 1100 a, YKJIa,nblBaeMbIX Ha 
paMY, OOCTaBJIHeT OT 60 (JIefKOBble aUTO
Mo6HJIH) .llO 100 MM (aBTooycbI). npH 
UeJIbHOMeTaJIJIH~eCKOA KOHCTPYKUHH Ton
mHHa nOJIa M01KeT 6b1Tb B Kopnyee JIerKOBOro 3!BTOMoOHJIH 1,5 MM, 
a B aBTo6yce 35-50 MM. 

B Tex CJI~aHX, Kor,na IKO}l{YX KO.J1eCa nOJIHOCTblO pa3MeIllaerCH no,n 
CH,neHbSlMH (B aBTooycax BaroHHoro THna) HJlH !IIO)J, KY30BOM (B .rpY30-
BlbIX aBTOM06HJIHX), neT HeoOXOJlHMOCTH npH)J,aBaTb eMY CJI01KHyro 
4l0PMY, a )J,ocTaroIJOO C,lI.eJIaTb em I.(HJIHH.npHIJeCKHM HJIH KaK COIJeT3'HHe 
nOBepxHocTH UHJIHHJ.J.pac IrroBEWxHocTbIO yoeIJeHHOrO KOHyca (41ur. 28). 

cl»ur. 28. YIlPO!ItPBBb1e IjlOPMht KOJleCHblX KOlKYXOB-(BHJl B3BYTPH 
IBTo(iycBoro KYloBa) • 

.llJISI InocTpoeoHSl nOBepXHOCTlI 'KOJIeCOOro K01Kyxa ,nOJI>KHO t'lbl'fb 

onpe.n,eJIeoo npOCTpaHCTBO, 3aOHMaeMoe KOJIeCOM npH KpaAoeM Bepx
HeM no.n01KeHHH H tIlpH HaHOOnMIIeM nOBopOTe ero, a B CJIyqae 1KeCT
KOB: OCH ytlHTbl'BalOT TaK1Ke H HeKOTopblH HaKJIOH KOJIeCa npH I[JOA'beMe • 
.llJISI 3Toro HY1KHO ,nOCTarollHo T{Yq.HO H B oonbmOM MacmTaoe :oallep
THTb B 'OOKOBOM BH,ne :KoJIeco, no,nHSlToe ,no tIlOJIOlKeOHSI, npH KOroPOM 
6y41ep-orpaHHIJHTeJIb paoOTbI rro,nBecKH C1KaT, a B nJIaHe H306pa3HTh 
KOJIeco, JIOBepHyvoe IBoKpyr OCH m:KBopHSI B KpaAHee nOJI01KeHHe 
(<flHr. 29). 3aTeM Hy>KHO nepeCeIJb KOJIeCO Ha lIepTe1Ke B 60KOBOM 
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BH,lJ.e PH)J.OM ropH30HTaJIbHbIX Il1JIOCKOC'1'eH A-A, B-B, C-C, D-D, 
H HaHecTH B iIIJIaHe nosepxHocTb IIIHHbI IB Ka}K)l.OM H3 3THX ceqe· 

HHiI; UOJIyqeHHble CelJeHHH KOJIeCa OKpY}l{alOTCH nOJIOCOH aaaopa 
(50 MM), H CelJeHHH KO}l{yxa rOTOBbI. TIocTpoeHMe nOBepxHocTH KO

}Kyxa aaJI.Hero KOJIeCa [JOJI.06HO nocTpoeHHJO KOJKyxa nepe,lI.HerO KOJIeCa, 

HO npH 3TOM He TpooyeTcH tIepTHTb KOJIeCO B nOJIO}l{eHHH nOBopOTa. 
B JIerKOBbIX aSTOMOOHJIHX oKpyrJIaH <popMa KO:>Kyxa KOJIeCa 

)laeT B03MO}l{HOCTb y:BeJIHtIHTb 'IIIHPHHy aa,lJ.Hero CHJI.eHbH HJIII npo

CTpaHCTBa ,lI.JIH Hor BO.llHTe.nH II naCCa}l{Hpa oRa l11epeJI.HeM OIlJI.eHbe. TaK, 
HanpHMep, CJI.BHHyB aaJI.Hee CH.lleHbe Ha 20-30 .M.M BBepx H ·snepe.ll 

OTHOCHTeJIbHO KO}l{yxa, MO}l{HO npH oKpyrJIOM KO:>Kyxe YBeJIHtIHTb 

umpHHY nOJI.YIIIKH Ha 60-100.M.M (<pHr. 30); npH lIJHJIHHJI.pH,tIeCKOH 
<popMe IKo}l{yxa 3Toro c,neJIaTb He y.naJIOCb 6bl. l1aBecTeH II1pHMep OtIeHb 
TIll aTe.nbHoro BbInOJIHeHH5I KOJIeCHOrO KO}l{yxa Ha MaJIOJIHTpa}l{HOM 
aBTOMOOMJIe C 3a.D.HHM pacnOJlO}l{eHHeM ,nBHraTeJ1H, 'KOrJI.a cpe)J.HHH 

tIaCTb KO}l{yxa, He 3aHHMaeM251 KOJIeCOM npH nOBopOTe, ObIJIa yrJIy

OJleHa BHYTPb KO}l{yxa. B OCBOOOJI.HBIIIeMCH npOCTpaHCT'Be 6bIJIa pacno
JiO}l{eHa neJI.aJIb CuenJIeHHH. fiJIaro)J.apH 3TOMy OKa3aJIOCb B03MO}l{HbIM 

YCTaHOBHTb nepeJI.Hee CMJI.eHbe B npo,nOJIbHOM HanpaBJIeHHH OtIeHb 

OJlHaKO K KO}l{yxy, COKpaTHB oaay H OomHe pa3MepbI aBTOMOOHJIH. 
3a.n,.H5IH qaCTb KO}l{yxa npH 9TOM HaXO.llHJIaCb IIOJI. JIeBblM KOJIeHOM 

OO,lJ.HTeJIH Ii He npenHTCTBOBaJIa ero paOOTe. 

Onpe.n.eJIeHHe rpaHIiU npocrpaHcTsa, KOTOPoe MO}l{eT aaHHTb nepe.n.
Hee KOJIeco iIlpH nOBopOTe, HeOOXO.llHMO He TOJIbKO .llJIH BbltIeptIHBaHHH 
KO}l{yxa KOJIeCa, HO II JI.JIH pa3pa6OTIGI IBHelIIHero BHJI.a aBTOMOOHJISl H 

<pOPMbl Bblpeaa B nOBepXHOCTH 'KyaoBa BOKpyr IKOJIeca. ECJlH .ll.JIH YJIytI
lIleHHH OOTeKaeMOCTH aBTOMOOHJIH npe)I.IIOJIaraeTCH nOJIHOCTbIO 3aKpblTb 
KO.TIeCO OOKOBHHOH KyaoBa IIJIII KPbIJIOM, TO [JOBep:x.HOCTb OoKOBHHbl 
HJJH KPblJla )I.OJI}I{Ha OblTb pacnOJlO}l{eHa Ha TaKOM paCCTOHHHU or 

KOJIeCa, Koropoe ,nonYCKaJIO 6bI Coooo)l;Hoe nOBOpa'tJIIBaHHe ero. Ec.nH 

B roKoB,HHe HJIH B KpbIJIe npe,lJ.YCMaTpHBaerCH Bblpea, TO ero HaHMeHb
IIIHe B03MO}l{Hble OtIepTaHHH onpe,neJI5IJOTCH uepeCeqeHHeM nOBep:x.HOCTH 

60 KOSHHbl HJIH KpbIJIa c nOBep:x.HOCTblO mHHbI B pa3JIHtIHbIX TOQKaX 
C yqeToM 3a30pa. ,UJIH HaXO}l{JI.eHiHH OtIepTaHHH Bblpe3a HY1KHO HaHe
CTH B nJiaHe ropH'30HTaJIbHble CetIeHHH nOBepXHOCTH 6oKOBHHbl., COOT

BeTCTSyromHe paHee HaHeceHHbIM CetIeHHHM KOJIeca. 3areM HY}l{HO 

nepeHeCTH TOtIKH nepeCetIeHHH [JOBepXHOCTeH 6oKOBHHbI H KOJIeCa Ha 
ropHaOHTaJIbHble JIHHHH B 60KOBOM BH,ne lJepTe}l{a. Ta.KHM 06pa30M 

6YJI.eT nOJIYtIeHa HaHMeHbillIaH AonYCTHMaH .1IHHHH Bblpe3a, KOTopaH 
MO}l{eT ObITb H3MeHeHa B )J.aJIbHeihneM B CropOHy YBe.nHtIeHHH, '"0 He 

YMeHblIIeHHH, eCJIIi 310 Tpe6yeTcH )lJIH YJIytI,lIIeHlliI BHelIIHero BH.lla 
aBTOMOOWJIH (eM. <pH'r. 29). 

§ 3. YA06CTBO nOCAAKH nACCA)I(HPA H BOAHTEJUI 

TIOJIO}l{eHHe naCCa}l{Hpa II ocooeHHO pa50lJee nOJIO}l{eHHe BOJI.lITeJHl 

no OTHOlIIeHHIO K opraHaM )"IIpaBJIeHHH JIerKOBbIM aBToM06HJleM H3Me

RHJIOCb B npou.ecce ero paSBHmH BMecre C H3MeHeHHeM KOHCTPYKUHil 
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aBToMo6.HJHI. ABTOMOOHJIII paHHHX ShHIYCKOB HMe.JIH PYJIeBOe ynpaBJIe
HHe C lIOMO~hlO pbf1lara, KOTOPoe TpeOOBaJIO OOJIbIIIHX qm3HlIecKHX 
YCHJIHH H «BepTHKaJIbHOH» IIIOCa)l.KH BO,n.HTeJIH. PYJleooe KOJIeCO CHa-
1I8JIa TaK)Ke YCTaHaBJIHB8.JIOCb Ha BepTHKaJIbHOH KOJIOHKe, liTO He 
MeHHJIO lI03b1 CHJ{,Hmero 3a PYJIeM oo,n.HTeJIH. TIocTeneHHO C 06JIerqe

HHeM PYJIeBOrO YlIpaBJleHHH H C lIOHBJIeHHeM Bce 60JIee HM3.KHX aB1'O
M06HJIeH pYJI€'BaH KOJIOHKa lIpHOOperaJIa OOJIbIIIHH HaKJIOH, 'K 91'0 

)l.aBaJIO B03MO)KHOCTb lIoca,n.KY BO)1.HTeJIH C!{eJIaTb OOJIee fJIYOOKOH 
(cpHr. 31). B KOHue 20-x ro.u.OB OHa CTaJIa C.TlHIIIIKOM rJIy60KoH H BbI
HY)K,n.aJIa BO~HTeJIH npH ylIpaB~eHHH aBTOMOOHJIeM 3aTpallHBaTb 60JIb-
IIIHe 4maHlIecKHle YCHJIHH. B COBpeMeHHbIX KOHCTpYKUHHX CH,LJ;eHbe BO)l.H
TeJIH C.lI.eJIaIHO OOJIee BbICOKHM, liTO BMecTe C COBepIIIeHCTBOBaHHeM 
PYJIeBOrO ynpalBJIeHHH 3H3JlIHTeJIbHO OOJIerllHJIO' Tpy.u. BO.lI.HTeJIH. 

CH,n.eHbH COBpeMeHHoro aBTOM06HJIH paCClIHTaHbI Ha lIeJIOBeKa 

cpe)J;Hero pOCTa, OJIaro.napH lIeMY OHH )I.OCTarollHo Y.L(OOHbI JUIH 6o,,1]b
lllHHCTBa lIaCCa)l{HpOB; ,nJIH Bo,n.HTeJIeH )Ke, HMeIOmHX POCT HH}Ke HJIII 

BblIIIe cpe,n.Hero, npe)I.YCMaTpHBaeTCSI perYJIHpOBKa CH,n.eHbH B ropH30H
TaJIbHOM, a HHor)J.a H B BepTHKaJlbHOM 'HalIpaBJIeHHH. Ha KOM[IOHOBOli
HOM lIepTe)Ke CH)I.eHbe BO.u.Hte.JISI HaHQCHTCH TOJIbKO B cpe.u.HeM lIOJIC-
meHHH, HO KOHCl1PYKTOP ,nOJI>KeH npOBepH'Tb, He oY.lI.eT JIH CJIUlliKOM TecHO 
B 3a.u.HeM OT,n.eJIe:HHH KY30Ba rIlpH CABHTe ca,n.eHbH BOAH'Te.TlH Haaa,ll. 

Pa3MepbI H Bec lIeJIOBeKa cpe,nHero pOCTa IIOKa3aHbI Ha cpHr. 32. 
KOHCTPYKTOP KY30Ba ,n.OJI)KeH HMeTb Bblpe3aHHble H3 UeJIJIYJlOH,n.a, 
flJIOTHOro :KapTOHa HJIH cpaHepbl III a 6JIOHbI , lIoBropHIO~He lIpHBe,neH
HbJe pa3MepbI lIe.n:OBeKa B MacIIITa'oe 1 : 5, 1 : 10, 1 : 2 Ii 1 : 1. B MeCT8X 
coe)J.HHeHHH lIaCTeH ctmryp'bI IIIaOJIOHbI cHaO:,KaIOTcH IIIapHHpa~nI, 
lIT06b1 MO>KHO OblJIO npH,naTb lIIa6J!oHY pa3JIHlIHble lIOJIO)KeHHH - lIO-' 
ca,n.Ky lIeJIOBeKa 3a pYJIeM, lIoca,n.KY ero Ha 3a,n.HeM CH.neHbe H T. ,n. 
TIOCJIe lIpe,nBapHTeJIbHOM KOMIIOHOBKH cH.u.eHHH lIIaOJIOH cpHrypbI lIeJIO
BeKa HaKJIa,nblBaeTCSI Ha lIeprre)K )l.JISI npo.Bep'KH Y')J.OOcTB 6y,n.yruero 

KY30Ba. TIP,H 9TOM CJIe,n.yeT yqHTbIBaTb npHMepHYIO BeJIHlIHHY CMHTHH 
nO)J.YIIIKH H ClIHHI{H no)J. narpY3Kofi lIe.nOBelleCKoro T~la (cpHr. 33). 
OrpaHHQeHHOCTb MeCTa 'B aBTOMOOHJIe He lI03BOJISIeT npe)J.OCTaBHTb 

rraCCa)KHpaM II BO.L(HTeJlIO nOJIHYIO CBOOO,u.y ,n.JIH Bbloopa HaHOoJIee 
y,n.OOHbIX 1l0JIO)KeHHH UpH noca.nKe. 3a.u.alleH ;KOHCTpYKTbpa npH KOM

lIOHOBKe aBTOMOOH~H H-BJIHeTCH COO)J.aHHe TaKHX YCJIOBHH )lJIH lIOCa.D.KH 
lIaCCa>KUpOB II BO,n.HTeJISI, np" KOTOPOH Ka>KAbIH lIeJIOBeK, He MeH~H 
cymecTBeHHO CBoero nOJIO>KeHHSl Ha CH,n.eHbe, 'HClIbITblBaJI Obi B lIpO~ 
.,n;OJI)KeHH€ llloe3,ll,KH HaHMeHblIIrne HeY,lJ,lOOCTBa II YTOMJIeHue. CJlHillKOM 
rJIYOOKaH, HJIH «JIe)KaqaH», rroca,n.Ka TaK )Ke HeY.L(OOHa, KaK H CJIH'illIKOM 

«npH.MaH». HaH.QOJlbIIIHe Y)J.OOcTB3 ooecnellllBaeT TaK Ha3b1BaeM3H 

Cpe)J.HHH IIJOCa)lI<a. Ha cpHr. 34, a lIOKa3aH npocpHJIb CH)J.eHbH, OOeClIetfH
salOmHH Y.l(OoCTBa. 

KOMlIoHoBKa KY30Ba HHor.na He lI03BOJISIeT ooecnellHTb cpeAHlO1O 

noca.ll.KY (qame .acero no 'BbICOTe). TIPH .3TOM, O,lJ;HaKO, He ,lJ;OJI)KHbJ 

Hapyma3TbcH CJle~Y~He YCJIOBIIH: 
1. Kopnyc tIeJlOBeKa H 6e,n.pa ,n.OJI)KHbI OlIHpaTbCH Ha CH,neHbe H 

ero ClIHHKY lIO BCeD: CBoeH MHHe, ocooeHHO lIpH rJIyooKOH: noca.1U<e. 
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<l>Hr. 31. nOJlOmeHHe H pa3Mepbl CH,IleHbR BO,IlHTeJIR B pa3HhIX aBTuM06HJIRX: 
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<l>Hr. 32. Pa3Mepbl R Bee 
cpellaero qenOBeKa: 

a - pa3Mepbl '1eJlOBeKa: 6 - Bec 
'I8CTe Ii Tena "IeJlOaeKa B KZ. 
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f/OOJlUJKG CnWtKU 

HaZp!l3Ka, K2 52,5 14 
!J0eJ1bH08 DoBAeHue 0,125 0,035 Ke/CMt 

IJiUpuHO,MM 510 510 
l/uCllo npfPKuH 6 PRO!} 7 7 
PoccmORHU8 MeJI(OY 

70 70 npf/JKUHOMU, MM 
Mompa~/fOlllllUHD4 40 40 
JJ"!f.KpaUHUX 6um- 60 60 ~u npjlJKUHbl, MM 
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56 0 MM 
0 -

~ Vi £IerpopMoqUf! ....... j! nO{}YWKU .... I 
........ " 100' 

r'475- 'r-75- -75- 'r-75-'r-75-~15- MeJKlJy PRfJOMU,MM 

1 2 3 " 5 6 7 HOMep pHilo np!JlllUH 

~ 1.0 1,6 43 23 23 1,1 l/"ToKClJMOllbH.1 HOZp!J3KO HU 

0)7 q72 1.18 1.48 16 1,31 Q9 CpeoHflR InP!J}/(UHj/, K2 

_ 2.17 5.04 8,26 10,36 11.2 9.17 6,3 HaZp!j3Ka Na PRO, Ke 

81 82 85 89 90 90 83 IJ!,UHO~t1,. c,l!p.fjOqIjOM 
cocmORHUIi, MM 

19 72 55 35 30 30 65 floiJ HazpY3KoU t.::J 

j 2.5 25 25 2.5 2.5 2,5 J],uoMemp celleHuR,MM § 

2 3 4,5 6 5,5 6,5 II IIUC/lU pa50llux 6umKoD ~ 
HaC1JKJlblG iJuaMemp ~ 53 52,5 52,5 52,5 52,5 52,5 52,5 pa ol{uxDumKoD, MM 

<l>Hf. 33. KpHBhle CMHTHft nO.llYWKH H cnHHKH CHAeHbJl npH HarpysKe. 
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2. nOJIO>KeHHe H KOHTYP OOHHKH JJ.OJl>KH,bI oOeCnetIHTb Kopnycy 
qe.nOBeKa cnoKoHHoe COCTOSIHHe, npH ,KOTOPOM JIerKHe H >Ke.nY,ll;OK He 
C>KaTbI H He pacnIHYThI, MYOKYJlbI He HanpflJKeHbl, n03BOHOllHoHK CJIerKa 
M30r-HYT. 

3. HorH )J.OJI>KHbI ObITb corHyrbI H )J.OJl>KHbI HMeTb YCTOHlIHBbIH 

ynop, paCnOJIO>KeHHbIH npuMepHo no)J. npSlMbIM y,rJIOM K Hanpa'BJIeHHIO 
rOJIeHII. BbmpHMJIeHHoe nOJIO>KeHlIe 'Hor npHBO,ll;HT K IIX HanpSI>KeHHIO 
H nepeYToMJleHHIO. ,llPYTiHMH CJIOBaMH, tIeM Bbl'lUe CII)J.eHbe, TeM MeHb
llJlIH yroJl HaKJIOHa )J.OJI>KHa HMeTb nO)J.ymKa. B npOTIIBHOM CJIyqae 
HorH OKa>KYTCSl JI1I160 tIpe3MepHO COI'HyTbIMH, JIHOo BblTHHYTbIMH: KOp
nyc 6Y)J.eT corHyT Bnepe)J. HJIH OTKHHYT Ha3a,ll;. 

4. YrJI'bI 'B3alIMHoro pacnOJIO>KeHH71 ynopa )J.JISJ Hor, nOBepXHOCTI1: 
no.nylliKH H cnHHKH )J.OJI>KHbI ObITb OoJIee HJIH MeHee lfiOCTOHHUbIMII. 
TalOKe nOCTOHHHbIM )J.OJl>KHO 6b1Tb H paccToHHlIe OT ynopa J1.JIH Hor ;I.O 
nO)J.yIIIKII CII)J.eHbH II ,ll;O CDHHKH (cfJur. 34, a II 8). 

5. CJIe)J.YeT H30eraTb CJllI1IIKOM rJIy6oKOH: noca)J.KH, ilIpH KOTOPOH 
YXYJl.UIaercSJ 0030PHOCTb, sarpy)J.HSleTcSI BXO)l. B ,KY30B H BbIXO)J. 113 
Hero, Tpe6yeTCSJ OOJIbUIaSl JJ.JIIIHa 'llOMem:eHIISI. 

6. lIeM npO)l.OJI>KIITeJIbHee noe3)1,KII, Ha KOTopble pacclIlITaH aB1O
MOO IIJI b, TeM 60JIbIIIeH .n;OJI>KHa 6bITb KOMcpopTa6eJIbHOCTb CH)J.eHbSJ. 
HauooJIee y)1,OOHOH ,ll;OJI>KHa ObITb 'noca,lJ,Ka 'B aBTo6yce )J.3JIbHerO Clle
,ll;OBaHHH, HalfMeHee YJlOOHOH MO>KeT 6bITb noca)J.Ka 'B ropOllCKOM aBTO-
6yce HJIH B TaKCH. ,lleHCTBHTeJIbHO, B Me>KJJ.yropollHblX aBTo6ycax 
CH)J.eHbSl YCTpaHBaIOTCH C perYIlHpOBKOH y;fJlOB HaMOHa nO)J.yIIIKH H 
cnHHKII, C JIOKOTHIIKaMII, nO)J.rOJIOBHHKalMH, B rOpO)l.CKHX >Ke aBTOOY
cax 06bftIHO CII)l.eHbH' >KeCTKHe, CpaB-HHTeJIbHO TeCHble H OJIH3KO pac
CTaBJleHbI O)J.HO OT JlPyroro. 

Ha cpHr. 34 nOKa3aHbI paSJIlItI'HbIe cxeMlbI noca,zum. 
Bce CKa3aHHoe 06 Y)J.oocTBe dloca)J.KJH naCCa>KHpa B 60JlbWOH Mepe 

OTHOCHTCH H K -noca)J.Ke BO)J.HTeJISI. O)J.HaKo naCCa>KHp HMeeT 60JIbllIYro 
BOSMO>KHOCTb 'B Bbf60pe 'HaHOOJIee y,n,OOHoro nOJIO>KeHHH B aBTOMOOHJIe, 
TaK KaK ero nOCa)1,Ka He CBHsaHa C opraHaMH ynpaBJIeHHH. 

nOCa,ll;Ka 'BOllHTeJIH )J.OJI>KHa ooecuetIIIBaTb eMY )J.oCTaTOqHYIO CEO
Oo}:ry .n;BH>KeHHH pyK H Hor .n;..rUI nOJIb30B8HIHH PYJleBblM 'KOJIeCOM, PbI
tIaraMH II Ile)l.aJIHMII. 

CH,ll;eHbe BO)l.HTeJIH ,ll;OJI>KHO ObITb paCIlOJIO>KeHO Ha onpe,ll;eJIeHHOM 
paccToSlHHH OT opraHoB ynpaBJIeHHSI, HMeTb cOOTBeTCTBYIOm:He yrJlbl 
HaK1l0Ha tIlOJlymKH H cnHHKH, oGecnellHBaroIUHe .aaHMeHbWYIO YTOMJIHe
MOCTb H JIerKOCTb yrrpaBJIeHHH 8BTOM06HJIeM 'I1'pH )J.aHHOM paoooJIO
>K€HIUI PYJISI, ne,lJ,aJIeH H pbltIar-oB, a Ta'K>Ke oororre'l:lHBaTb lHaH60JIb
llIyro 06S0PHOCTb nYTH npII )J.aHHbIx KOHTYpaX OKOH II nepe.nKa aBTO
MODHJIH. 

'uJI-H yse.nntIeHHH OO3OpHOCTH H JtJIH Y)J.06CTBa nOJIb30BaHHH opra
HaMH ynpaBJIeHHH CH)l.eHbe 'BO'~HTeJIH )J.OJIlKHO 6b1Tb YCTaHOBJleHO 
C MeHbIIIHM HaK1l0HOM, lIeM cH.n;eHbe naccalKHpa. HaK1l0H no.n.YIlIKII 
)J.OJIlKeH 6bITb TeM MeHbllIe, qeM BbIUle pacnOJIOlKeHO PYJIeBOe IKOJIeCO 
H tIeM Oo.rrb!we yrOJI HaKJIOHa PYJlesoA KOJIOHKH 'K rO'PH30HTy. TIo,lJ,YIlIKa 
)J.OJI>KHa DblTb Cp8BHHTeJIbHO KOPOTKOA, ,lJ;JISI TOrO' tITOObl oOeCnetIHTb 
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CBOOO~Y ~BHiKeHHH KOneHHOrO CYCTaBa. npOCTpaHCTBO anH Hor 

,n:oniKHO H3MepHTbCH OT nepe~HeH KpOMKH no,n:YIIIKH ,n:o ne~anH H ,n:o 
ynopa, a He TonbKO ~O ynopa, npHqeM paCCTOHHHe OT nOaYlliKH ,n:o 

neaanH aomKHO OOeCneqHBaTb B03MOiKHOCTb pa3BHTHH BO~HTeneM 
HeOOXOaHMoro YCHnHSI. 

B HaytIHOM aBTOMOOHJIbHOM H aBTOMOTOPHOM HHCTHTyre HAMH 
OblJIJi npOBeaeHbI onbITbI no onpe)l,eJIeHHIO HanOOJIee yaooHbIX pa3Me

pOB CH.n.eHbSl naccaiKHpa K Bo.zUiTenH. .l1.JIH onbITOB OblJI nOCTpoeH 
CTeH)I. (clmr. 35), KOTOPblH n03BOJIHeT onpe.n.eJIHTb HaHOo.nee yaooHbIe 

nOnO>KeHHH CH.n.eHbH, KOHTYPbI no,nymKH H CUHHKH, nOJlOiKeHHH ne.ll.aJIH 

H PYJIeBOrO KOJIeCa 'lIPJi pa3JIH'lJHbIX nOJIO>KeHHHX CHaeHbH H T. .ll.. 
B pe3YJIbTaTe OlIbITOB ObIJIH nO.ll.TBep>KaeHbI npHBe.a;eHHble BbLIIIe nOJIO

iKeHHH 00 yaoocrne nOCa)I.KH 'lJeJIOBeKa 'B aBTOMOOHJIe H 'ObIJIH YCTaHo
BJleHbI HaHoonee lleJIecooopa3Hble pa3Mep,bI H y.rJIbI HaKJIOHa n0.ll.YIIIKH 
H cnHHKH B 3aBHCHMOCTH OT BbICOTbI nO)l,YIIIKH. KaK Y>Ke CKa3aHO, 

BblCOTa no.n.YIIIKH OT nOJIa 3aBHCHT OT npOclmJIH nOBepxHocTH nona H 
raoapHTHoH BblICOTbl a'BTOMooHnH. 

3alBHlCHMoCTb MeiKJty yrnaMH HaKnOHa no.nYIIIKH H CIIHHKH nacca
iKHPCKOro CH,Il.eHbH H BbICOTOH ero ifIoayrnKH OT nona npHBeaeHa 
B Taon. 5. 

I 

Ta6.1lu14a 5 

3aBHcHMoCTb Me)KJlY BbiCOTOA nOJlywKH OT nOJla 
H HaKJI"HaMH nOAyml-:H H CDHHKH 

BbiCOTa nO.!lYWKH 
HaKJlOH nOJlYWKH B 0 HaKJlOH cmlHKH B 0 OT nona B MM 

-
30:)-AO 12 98 

340-380 10 100 

380-420 9 101 

420-460 8 102 

460-500 7 103 

-
YMeHbIIIeHHe BbI.cOTbI nO.ll.YIIIKH H B oco6eHHOCTH YMeHbIIIeHHe Ha

KJIOHa PyneBoro 'Koneca K rOlp'HOOHTY BbI3blsaeT MeHbIIIee YTOMneHHe 

BOaH'foeJIH npH yrrpaBneHHH a'BTOMOOHneM. B 3TOM nonOiKeHHH Y BO,Il.H-
1'enH B pa'OOTe yqaCTBYIOT MYCKYJIbI PYK BlIIJIOTb ,Il.O nJIeqa, TOr,lla KaK 
npH oonbIIIOM HaKJIOHe ,PYJIeooro iKone'ca ocOOeHHO Ha1IIpH}KeHHO paoo
TalOT TonbKO MbIWllbI ao nOKTH (<pur. 36). TlaKHM oopa30M anH ooee

neqeHH·H HaHMeHbIIIeH YToMnHeMOCTH OOIlJ.HTenH cne.n.yeT YCTaHaBnH"BaTb 
ClfJ{eHbe .llnH Hero KaK MmKHO HHiKe -- IS npeJI.enax, 06ecneqHlBalOIII.HX 

y.no6cTBO noc8,Il.KH, H npHlla'BaTb PYJIeBOMY Konecy HaHMeHbIIIHH HaKnOH. 
O.llHaKO BbIC011a CHl)leHbSl Mano OKa3bIBaeT BJIHHHHH Ha li!3MeHeHlIle YCR

nHH Ha PYJIeBOM KOnecet n03TOMY CJIe~yeT ,nnSl MeHbIIleH YTOMnHeMOCTH 
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<Pur. 35. CTeuA HAMH AnH HCCne.llOaaHHA YAo6cTBa nOC8.1lKH BO.llHTeJUl 
H naccalKHpa. 

Q) 116 t---~:----+---+----1 
'PHr. 36. HaMeReHHe YCH.IIHR, KOTopoe 

BO)J,HTeJlb MOiKeT npHnOlKHTb § 
~ 
f~~.----~----~~~----~ 

mo~--~~--~~--~--~~ o to 40 60 0 

'leon HaKflOHa pljlle~oto HOlleca 

K py neBoMY Koneey. B aaBHCHMOCTH 
OT S8KDoaa pyneBoro KOneea. 
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BO.lUiTeJIH 06pamaTb BHlfMaUHe Ha HaKJIOH 31'01'0 KOJIeCa, ooeooellHBaH 
BhlOOPOM npOQHX pa:3MepOB 06mee y,n06'CTBO UOCaif,KH BO)1.HTeJIH. TIo-
3TOMY Ha aBTOM06HJIHX OOJIbWOH rpY301IIOlll.'beMHOCTH pYJIeooe KOJIecO 
~OJI>KHO ycra'llla'BJIHBaTbCH C HeOOJIbIIlHM HaKJIOHOM. 

YOOJI'HH oRa ne)1.aJIHX H3MemIlOTC.H TaIOKe B 3aBHCHMOCTlI or yrJIa 

HaKJIOHa no.nYiliKH H cnHHKII H or Bbl COT bl CH.u.eHb.H (q,Hr. 37). qeM 
Bblille CH,neHbe, lIeM MeHbille j'1roJI HaKJIOHa no,z:r.ywKH H cnHHKH, TeM 

60JlbllIe YCHJIHe. TIPH MaJIOM HaKJIOHe 'IIO,nYIllKH BO,nHTeJIb HMeeT 'B03-

~20!1 MC}/(iJy noiJljw/(OU u cnUI/!(OlJ 
'10 93 9fJ 99 102 105 f08 1ff "4 117 flit' 

% 
160 1--~"oC----+--+---t--------1 

c:t>Hr. 37. 113MeHeHHe YCBJIHH, KOTopoe 
BOAHTeJlb MomeT npHJlOlKHTb K neAaJUIM. 

B 3aBHCHMOCTH OT HaKJlOHa I10,nYWKH 
(KpHBaH 1) H CIIHHKH (KpHBaH 2) H OT_ 

BhICOTbl I10,nYWKB. 

1 

c:t>Hr. 38. HOpMaJlbHOe nOJlOlKeHHe If 
pa3Meplll CH,neHbH BOAHTeJlS! B cOBpe
MeHHOM aBTOM06u.:Ie. P a3Mepbl B MM; 
a, ~, 1-yrJlH HaKJlOna I10JlYWKH, 

CIIHHKH H PYJleBOrO KOJleca. 

MOJKHOCTb HaJKHMaTb 'Ha ne,naJIb nOllTH BbmpHMJIeHHOA HOrOM, UpH 
M8JIOM HaKJIOHe cnHHKH BO,nHTeJIb HMeeT -Ha,ne}KHbIM ynop, npH 60JIb
lIIOM BblCOTe CH.lI.eHbH Hora -BO,lJ,HTeJIH H CTep}KeHb ne.ll.aJIH COCTaBJIHIOT 
!Iloqm npHMylO JI'HHHIO. CJIe;:r.OBaTeJJ.bHO, Ha aBTOMOOHJIHX, Tpe6ylOIIJ.HX 

OOJIbIIlHX YCHJIHA 'llpH ynpaBJleHHH CUellJIeHHeM WIH TOpM03aMH, 
CH,neHbe )1.OJI}KHO ObITb BbICOKHM, a yrJIbl HaKJIOHa nO)1.YillKH H CnHHIGI 
MaJIbIMH. Ha OCHOBaHHH npOBe)1.eHHblX onbITOB no 3aMepy YCHJlHH Ha 
ne.ll.aJI.Hx KOHCTPYKTOPbI aBTOMOOHJIeii ,z:r.OJI}KHhI H30eraTb lIpe3MepHbiX 
H8KJIOHOB nO,lI,ywKH H cnHHKH. 

Ha -cpur. 38 H300p~JKe-Ho CH)1.eHbe Bo,nHTeJIH H YKa3aHbi pa3Mep.bl 
ero. CH,z:r.eHbe H300pa}KeHO B cpe,nHeM nOJIO}KeHHH; nepeMemeHHe 

B ropH30HTaJIbHOM HanpaBJIeHHH Jl.JI.H perYJlHpOBKH ,nOJl}KHO OblTb 
paBHO + 45 MM, JKeJIaTeJIbHOe uepeMemeHHe B BepTHKaJIbHOM Hanpa
BJIeHHH + 30 MM. lIIHpHHa CH)1.eHbR JI.JJH BO,lJ,HTeJIH (6e3 yqeTa nacca

>KHpa nepeJlHero CH,lJ,eHbSl) COCTaBJIHeT 560-650 MM. Pa3Mepbl 370 
H 200 MM .n.aHbl C yqeTOM 3HMHeM o.z:r,eJK.ztbl BO)lHTeJISI IH MorYT OblTb 

YMeHbllleHhl Ha 20-30 MM IIpH OlleHb MHIlKHX nOJI.yuIKe H cnHHKe. Ha 
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I .. 

Ta6.1lu14a 6 
PeKoMeBJlyeMwe yrJlw BaKJlOBa nOllywKH, cnHBKH, pyneBoA KonOHRH 
H B03MOlKBble YCHJlHB Ha ne,ll.aJlH B saBHCHMOCTH OT BblCOTbi no.n.ywKH 

BblCOTa no- B03MolKHoe lO 
AyWKH OT noaa THn aBTOM06HJlfI Q.O ~o OKono YCHJlHe Ha 

B MAl neA8AR B ,et 

300-340 JIerKoBoit (Ma.1l0.1lHTpalKBblH) 15 95 
} 60 

66 
340-380 JIerKoBoH 14 96 70 

He MeBee 
380-420 JIenoBOH, rpyaoBoH 10 97 50 74 
420-460 fpYSOBOH C Ka6HBOH BaA ,lI.BH-

raTeJleM, THlKe.1lblH rpyaoBoH 8 97 } He 60Jlee 78 
460-500 BarOHHhlH: aBTo6yc 6 98 45 1.,2 

qmr. 38 0YKBaMH ooosHa'lIeHbI BblCOTa nOJlyuIICH OT nOJIa H yrJIbI 
HaKJIOHa ee, HSMeHSIlOlIlHecSi B saBHCHMOCTtH OT HaSHalJeHHSI H KOMno
HOBKH aBTOMOOHJISI (TaOJI. 6). 

§ 4. 0630PHOCTb ABTOM06HJUI 

XopowaSi 0030PHOCTb [JyrH C MeCTa BOJlHTeJISi SlBJISleTCSI OJlHHM HS 
Ba>KHeH'wHX YCJIOBHH YJloOC1'Ba ynpaBJIeHHSI aBTOMOOHJIeM H oe30nac
HoerH em ABmKeHHSI; xopowaSi 0030PHOCTb Ba>KHa TaK}Ke H JJ.JISI nac
Ca>KHpoB. 06S0P'HOCTb nyrH C MeCTa BO)l;HTeJ1SI aaBHcHT Orr nOJIO>KeHHSI 
CHAeHbSI, BbICOTbI H HaKJIOHOB nO)l;ywKH H cnHHKH', pasMepoB, CPOPMbI 
Ii paCnOJIOlKeHIlSI OKOH, KOHCTpYKUHH CToeK, CPOPMbl KanOTa H KpblJIbeB 
aBTOM06HJISI. 0630pHOCTb nyrH TeM JIy«Ilwe, lJeM 'BblIlle CHJleHbe H 
qeM MeHbwe HaKJIOHbI nOJJ.ywKH H cnHHKH (<pur. 39), lJeM OJIH}Ke 
CH)l;eHbe BOAHTeJUI pacnOJIOmeHO K nepe,ll;HeMY KOHUY aBTOMOOHJISI, lIeM 
OOJIbwe OKRa, r JIaBHbIM oopaSOM BeTpOBoe, lJeM HHme nO)l;OKOHHHKH, 
lJeM OCTpee yrJlbI OKHa H lJ·eM :OJIH>Ke CTeKJIO K rJIaSaM BOl{HTeJISI, 
qeM TOHbwe CTOHKH, lJeM ,naJIbWe Ha3a,ll; OT nepe,ll;HerO KOHua aBTOMO
OHJISI OHH pacnOJI01KeHbl. OCYI.IJ.eCTBHTb Bce nepelJHCJIeHHble MeponpUH
THSI, oOeCneqllBalOI.IJ.He XOPOWYIO OOSOPHOCTb DYTHt He BCer,ll;a B03-
MO}KHO. BbICOTa CH.IleHbSI BOJUJTeJISI 3aBHCHT OT BbICOTbI aBTOMOOHJIH H 
06ecnelJHBaeT Y.lI.oOCTBa [lOCa.lI.Kll OOJlHlTeJISI. CJIHDlKOM HH8KHe DOAOKo,H
HHKIl HapYllIalOT BHewHHH 'BHJJ.. a BTOMOOHJISI, OCTpble yrJIbI OKOHHblX 
npoeMOB YMeUbwaIOT 1KeCTKOCTb KY30Ba, TaK KaK cKpyrJIeHHH yrJIOB 
HBJIHIOTCH KaK ObI YCHJIHBalOI.IJ.HMH KOCblHKaMH CToeK Kopnyca KY30Ba. 
npHOJIH}KeHIie BeTpOBoro OKHa K rJIa3aM BO,ll;HTeJIH B03M01KHO Ha pac
CTOSIHHe He MeHee 50-60.MM OT nepe,ll;HeH TOlJKH PYJIeBOrO KOJIeca. 
HeOoXO)l;IlMOe .ll.JISI CBOoO)l;HOrO npoxo,na PYKH B neplJaTKe. PacnpocTpa
HeHHble B COBpeMeHHbIX KYSOBax HaKJIOHHbIe V-oopa3HbIe H cKpyrJIeH
Hhle OKHa, YJIyqllIalOI.IJ.He OOTeKaeMOCTb H BHeIlIHHii: BH,n aBTOMOOHJISI, 
OT)l;aJIHIOT CTeKJIO OT BO.llHTeJIH B Cpe)l;HeH qaCTH KYSOBa. 

PaClJeT KY30Ba Ha npOlJHOCTb (CM. rJI. VI) nOKa3bIBaeT, lITO MeTaJI
JIHlJeCKHe CTOHKH MOrYT OblTb BbmOJIHeHbI BeCbMa TOHKHM.u H YSKKMH, 
80 HaJIIflJHe paMoK H pe3-HHOBbIX CKJIaJI.OK CTeKOJI YBeJIHlJHlBaeT celle-
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Hlle CToeK. TIepeMeIII.eHlle CToeK Ha3a;I, YMeHbiliaeT paCCTOSIHHe 01' 

nepe,IJ.HerO yrJIa nO,IJ.YIIIKH CHJI,eHbSI )I.O CTOHKH, tITO 3aTpYJJ.HSIeT BXO,n; II 
BhIXO)l. Bo,n;HTeJISI H rraCCaJKHpOB. Pa3MephI ,KarrOTa H KphIJIbeB orrpe.lle
JU!lOTCSI pa3MepaMH H rrOJIO:>KeHHeM )I.BHraTeJHI, p a.r:r.HaTOp a, KOJIec. 

I(OHCTpYKTOP .lI.OJIJKeH SICHO npe)l.CTaBHTb ceoe, tITO CJIe,llyeT rrpHMe

HHTb, tITOObI yJIytIIIIHTb 0030PHOCTb JI,aHHOro aBTOMOOHJISI. Y JIytIIIIeHHe 
O(hOpHOCTH npoeKTHpyeMoro aBTOMOOHJISI XOTSI H B03MO:>KHO 3a CtIeT 

H3MeHeHH5I B3aHMHoro nOJIOJKeHHH CHneHhSI H BerpOBoro OKHa, HO JIyq-

y 

4>Hr. 39. 113MeHeHHe yrJIOB 0630PHOCTH B aaBHCHlIlOCTH or 
nOJlO}KeHHH CH,IJ,eHbH BO,IJ,HTeJlH, paCnOJIOlKeHHH BeTpOBoro OKHa 

H OT 4l0pMhI Kanon: 

1- TO'lKa speHMS! npH HOPM3J1hHOH BblCOTe c~.zr.eHhll; II - TO me npH HH3KOM 
CHJ!eHhej JlHHHHMI1 11/, IV H V nOKa3aHO H3MeHeHHe yrJla 0630pHOCIH B 3aBHCH

MOCTK OT 4l0PMbI Kanon, nOJlOlKeHHIl CH)J,€Hbll H paCnOJlOlKeHHSI CTeKJl8. 

lime pe3YJIhTaTbI MoryT ObITb .lI.OCTIi.rHYTbI 'rrpaBHJlbHbIM B.hIOOpOM MeCTa 

pacnOJIO)l{eH.lfSI yrJIOBbIX croeK. I(OHCTPYKTOP )l.o.nJKeH YtIHThIBaTh OCO-
6eHHOCTH 3peHHSI tIe.nOBeKa. Ha CeTtIaT.KY JI'eooro H rrpaBoro rJIa3a 
np.e,n;MeTbI rrpoeKTHpyIOTCSI rro,ll pa3JIHtlHhIMH yr JIaMH, rrOOTOMY JIeBhIH: 

H .npaBbIH r JIa3 IBOJI,HTe.lISI BH~HT CroHKY Ii npeJI,MeTbI 3a OKHaMH KaK ObI 

«C pa3HbIX- TOtIeK 3peHHSI» (q>H,r. 40). MOJK-HO TaK YCTaHoBHTb CTOHKH 
H nO.lI.OOpaTb HX CetIeHHe, tITO OUH He 6y)l.yt OrpaHHtIHBaTb 0030PHOCTh 
)l..1lSI BO)l.HTeJISI cpe.r:r.Hero pOCTa. TIpe)l.MeTbI 3a CTeKJIaMH, 3aKpbIThle 

CTOHKOH )l.JISI rrpaOO10 l'JIa3a, oy,n;YT BH'zl,H;bI JIeBOMY, H Hao60pOT. B co

BpeMeHHblx IIIHPOKHX KY30Bax B03MO}KHO 3HatIHTeJIbHoe CMemeHHe 
CToeK Ha3a)l. oe3 cy:III.ecTBeHHoro YMeHbIIIeHHSI rrpocTpaHcTBa ,nJISI BXOJI,a 

II BbIXO)l.a; JI,OCTarotIHO JIHIIIb C.lleJIaTb nOJI,YIIIKY CH)J.eHbSI He BO BCID lIm
PUHY KY30Ba, TaK, tIT06b1 Me:>K)l.Y rrepe,llHHM yrJIOM ITO.llYIIIKH H CTOHKOH 
OOpa30BaJIOCb )l.OCTaTOtIHOO npocrpaHcTBO P.JISI HorH (qmr. 41). OqepTa
HHe H pa'3Meme!HHe CToeK BeTpooofO OKHa KY30Ba OKa3b1BaIOT OO.nbIIIoe 
BJIHSIHHe Ha 0630PHOCTb 8lBTOMOOHJI'SI C Mecra BOJllHTeJISI. Hey,n;allHo 
paCCTaBJIeHHble (B npaBOM H JIeOOM yrJIy KY30Ba) IIIHpOKHe CTOHKH 

4 ilO,Uf:J.TOBCKHA 2507 
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<PHI'. 40. Celcwp 0030PHOCTH, 3[&!(pblBaeMblH 
CTOHKOH KpoBa. 
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<1>81'. 41. 3aBMCMMOCTb OOSOPHOCTH M YJl06CTBa BXO,lJ.a H BbIXO,lJ.a OT 

paCnOJIOlKeHHB yrJIOBOH CTOHKM. CTpeJiKaMH nOK8saHO paCCTOBHHe 

OT nO,llYIliKH .11.0 IlpoeM3 ,llBepn. 
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oy,llyr nepeKpblB3Tb qaCTb nOJIH apeHIUl BOJl.HTeJIH Ii 06pa30BbIBaTb 
,Il)lH Hero HeKOTopbIH HenpOCMaTpHBaeMbIH ceKTOp - «CJIenyIO 30HY>.>, 
OTqero 6e30naCHOCTb ,lJ.BH}I{eHiHl aBTOM06HJIfl MomeT CHJIbHO no· 

CTpa,IJ.aTb. 
Ha qmr. 42 nOKa3aHO nOJIOJKeHHe r~lla3a OO,IJ.IUeJ1SI Cpe,llHero pOCTa, 

a Ha <pHf. 43 - rpaHHUbI CJIetIOH 3OHbl, HJIH HeBH,llHMOH C MeCTa BO,llU· 
TeJIH qaCTH )I.OpOrH, H npHHHTbIe nOKa3aTeJIH oueHKH 0030PHOCTH B 3a

BHCHMOCTH OT pa3MepoB CtlenOH 3OHbl. 
3TH ,lJ.aHHbIe uooyqeHbl B HAMI1 .llJIH MHorHX aBTOMoOHJ1eH B pe-

3YJIbT8Te qJOTOC'beMKH TaK Has.bIBaeMbiX naHopaM Ot)30PHOCTH. npHOOp 
l1.JISI C'beMKH COCTOHT H3 IlITaTRBa, rpY3a, nepe)l.BIDKHOH KapeTKH, 

cjJOToannapaTa <l>3)l C lIIHpoKoyrOJIb
HbIM 06'beKTHBOM H YCTaH aBJII1 BaerCH 
Ha cH)J.e.HLe BO,lJ.I1TeJISI (4)"r. 44). )lJI5I 
fI{)JIYlleRH5I nOJIHOrO nO)J.OOIHI B nOJIO
JKeHH51X OObeKTHBa H rJIa3a BO,ll.HTeJI5l 
Htl OCHosaHHe IlITaTHBa HaKJIa,ll.blBaeTC51 
rpy3, llT06bJ npoH3BecTH He06XOJl.HMYIO 
Ae<popMaUHlO nO,ll.YIlIKH. npH fIOBopa
lln'BaWHH annapaTa OTHOCHTeJIbHO sep
TH'KaJIbHOH OCR npoR3BO,lJ.51T weCTb 
CHHMKOB, KOTopble COe,ll.HHHIOT BMecTe; 
OTneqaTKH C Her8THBa .nalOT ,lJ.Be naHO
pal,1:bI (nepe,lJ.HerO H 3a,ll.Hero BH,lJ.OB
cpnr. 45). .ll.;1S1 TOllHoro socnpOH3Se,lJ.e
HHSI naHopaMbI 0030PHOCTlH KaJK,lJ.aH ce-

qlHr. 42. nOJlo:iKeaue 
BOAH TeJUI. 

-, 
I 

pHH CHUMKOB )l,OJIJKH8 )J.eJIaTbCH )l.BaJK)1b1 ~ )1JIH JIenoro H npaBoro 
IJIa3 BO)1HTeJISI. nOJIYlleHHbIe naHopaMbl (HeraTHBbI) HaKJIa,ll.blBalOT 
O,ll.Hy Ha ,ll.pyrylO. Ha OTneqaTKe nOJ1yqalOTCH C)J.BOOHHble H306paIKeHHH 
KOHTYPOB OKOH, nepe.u.Ka aSTOM06HJIH, )J.OPOJK!HblX 3HaKOS. HeBI1,lV1-
MbIMH BO,llHTeJIIO OKa3bIBaIOTC51 TOJIbKO Te yqaCTKH naHOpaMbI, KOTO
pbJe nepeKpblsaIOTcSl H300paJKeHHeM croeK H J1pyrHx qaCTeH KY30B8 
Ha 060HX HeraTHsax. 

ABTOM06HJIb, npoxoJtHlU:HH HcnbITaHHH, YCTaHaBJIHSaeTCH Ha ropH-
3GHTaJIbHOM nJ10ma,ll.Ke, pas6HTOH Ha KBa)J.paTbI co CTOPOHOii 1 AI 

($Hr. 46). TIJIOmaJl.Ka H306paJKaeTCH B npOTOKOJIe HcnbITaHHH 
B MacllITaoe 1 : 100. Ha 9TO H300pa}l{eHRe HaHOCHT OT PYKH CHSITble 
no KJIel1Ka.M C naHopaMbl KOHTYpbI 'CJIenOH 30HbI HOIIbITbIBaeMoro 
aBTlOMOOHJIH. I1YTeM conOCTaSJIeHHH CHHTbIX TaKHM oopa30M rraHO
paM H HX npoeKIJ.HH C npaKTHllecKHMH OIJ.eHKaMH o63OpHOCTH, nOJ1y
tleHHblMH OT MHorHX BO)l.HTeJIeH, MOiKHO ou.eHUTb 0030PHOCTb pa3HbIx 
8STOMOOHJIeM. 

OueHKa BH,UHMOCTH cBeTmpopa npOH3BO;:r.HTC51 CJIe)J.YIOlll.HM 06pa3m.l: 
CBerocpop, nO)lBemeHHblM Ha BbICOTe 5 M Ha.II. ypOBHeM .lloporH, JlOJIIKeH 
OblTb BH,ll.eH C MeeTa BO)J.HT~lH 'B TO BpeMH, KOr,ll.a nepe)l.Huii KOHell 

aBTOMOOHJIH HaXOJl.:HTCSI Ha paCCTOHHHH 12.M OT CBeTo4>opa; qeM 
60JIbme 9TO paCCTOSIHHe, TeM xyiKe BH,l(BMOCTb cBeTofjlopa C MeCT8 
BO)1.HT~-Jl51 Ii Hao60poT (fjlH:r. 47). 
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<JlHr. 43. ltonYCTlIMye 
rpaaHUw HeBHAHMOH 
qaCTH AOPOfH (no MaTe· 

pHanaM HAMI1): 
1 - H8H6o.llbWHe AonYCTII' 
Miole rp8HHIlIoI"CnenoR SOHbI": 
2 - HopMlUlbHloIe rp8HHl{hI. 

"PasMeplol B ..fl. 
UH4lplol a KneTK8X nOKa· 

SIoIa81OT oneHKY K8lKllOil 
KneTKH (sS8'1eHHe ee BHllH' 
MOCTH .ling aOJlHTeJlSl). Orno
weHHe CyMMhI SHllIeH"A DB 
BH.II.HMIolX KJleTOK K cyMMe 
3H8'1eHHii JlJ"I HeBH,llHMIdX 
H8SIoIB8e-rCIL nOK8S8TeJleM 

06SOpHOCTH. 1~~--------n,Q--__ ~~S~'~-~~~~~~~~~~ __ L-~ 

<JlHr. 44. npH60p HAMI1 Ana C'beMKH 
naBopaM 0630pHOCTH. YCT3BOBneHHWH 

as CHAeHbe aBTOMo6HnH. 



Ob30PHOCTb ABTOMOliH~lY. 

d) 

«I>Hr. 4.5. naHopaMa 0630PHOCTH (aBToM06H.1l1t r A3 M-20): 
a-- nepeJlHIlH naHOpa!la; 6 _ aaJl.HSlI naItOpaM!. 

4JUf. 46. Y CTaHOBKa 8BTOM06H.1lSl HI nJlO~a.n:Ke AnSI C'heMKR UIHOP8M 0630pHOCTU. 

\--------.. 
.n==;:..Por"- Q 

----.----- .--.----
---------------_. 

-----'2 f1 ---~---.-----~ 

4JHr. 47. Cl eMI onpeJJ.eneHHSI BHAHMOCTH coeT0tP0pa: 

A - paCC10SlHlIe OT r.r.taa BO;lure,1R AO 6y¢cpa; B - l:lblCOT3 rJlasa Bo;mre.ISl. 

. . 
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0030PHOCTb Ha3a.zt ou.eHHBaeTCH no nJlOma.zUf OKOH, OrpaHHlJeHHblX 
KOHTYpaM'H, H300pa>KeHHblMH Ha nJIeHKe. 

npHBe.ZJ.eHHblMH npaKTHtJeCKHMH .ZJ.aHHhlMH MO>KHO nOJIb30BaTbCSI H 
.lI.JIH npe,ltBapHTeJIbHOA oueHKH O€53OipHOCTH npoeKTHpyeMoro aBTOMO

OHJISI. ,llJISl 31'OfO Hy>KHO nOCTpOI:lTb Ha lJepTe>Ke npoeKlI,HlO CToeK H 

nepe.ZJ.Ka aBToM06HJISI Ha nonepxHoCTb .ZJ.oporH, npOBO.ZJ.H JIHHHI1 113 TOlJKI1 
3penml BO.ZJ.HTeJHI tJepe3 TOtJKJf KOHTyPOB OKOH H nepe.ZJ.Ka, 11 nOJIYtIHTh 
rpaHHllbI c.net,oii 30HbI aBTOM06HJlSI. 

§ 5. nJlAHHPOBKA KY30BA JlErKOBOro ABTOM06HJlSI 

nOCJIe onpe..u.eJIeHl1S1 MeCTa pacnOJIO}l{eHHSI CH,neHbSl BO.ll.l:lTeJISI JIer
KOBoro ,a-BTOMOOHJISI pa3paoaTbiBaeTCSI nJIaHHpOBKa 3a.llHHX CIHJI.eHl1H. 

npH 3TOM .ZJ.OJI)KHbI ObITb o6&JnelJeHbI npocrpaHcTBO .ZJ.,TISI Hoor naCCa)l{H

pOB, .ZJ.OCTaTotJHoe paCCTOHlIHe OT no.nYllIKH ..no nOTOJIKa, ,llOCTaTOtJ
HaSl llIHpHHa CHJl.eHbH )J.JISI .ZJ.BYX HJIH Tpex nacCa>KnpOB, y.n.OOHaH 
BbI'COTa no.nYlliKH OT nOJla H npalBHJIl:iHhle yrJIhI HaKJIOHa nO.D.YllltKH H 
cnHHKH. 

Pa3pellHlB 3TY 3a,lJ.atJy, I1pOBepHIOT paCI1pe.ZJ.eJIeHI1e seca no OCRM 
aBTOMOOHJIH j.(J1H pa3JIH'lJHhIX HarpY30K, nOJIytJHBllIeecSl B pe3YJIbT3Te 
KOMnOHOBKH nepe.ZJ.Hero H 3a,llHero CH~eHldL npl1 KOMnOOOOKe KY30Ba 
Ha fOTOSOM llIaCCM aSTOMOOHJIH pacnpe.AeJIeHHe ero seca no OCSIM H 

nOJIO)Kemle ueHTpa TSI)KeCTH MorYT OblTb onpe.u.eJIeHhI no ypaBHeHHIO 

Oele + Gttln + 0;;13 = 0ia, (1) 

cue G ~ - Bee aBTOMOOHJIH oe3 HarpY3KH; 
Gil - Bee naCCa}l{HpOB Ha nepe.zI.HeM CH.lI.eHhe; 
G 3 - Bee naeCa>KHpOB Ha 3a.D.HeM CH.ll.eHbe; 

G a - nOJIHbIR Bee aBTOMoOHnSl; 
Ie - paCCT05IHHe OT u.eHTpa TIDKecTH aBTOMOOHnH oea HarpY3Kl1 

.ZJ.O nepe.n;HeD: OCH; 
l!l - paCCTOHHIHe ueHTpa nDKeCTH naCCmKHpOB Ha nepe.lI.HeM 

Ca.ZJ.eHbe .lI.O nepe.lI.Heii OCH; 

11 - TO :iKe .lI.JIH naCCa>KHpOB Ha aa,nHeM CI1.ZJ.eHbe; 
ta - TO >Ke .lI.JIH aBTOMOOUJISI C nOJIHOM HarpY3Koit 

.llJISI nOJIyqeHHH HCKOMoro paCCTOHHHH CJIeJI.yeT rrpOH3BeCTH nep€:
CTaHOBKY: 

I 
_ Oelc -r Olliff + a,i."j 

a - Ga 
(la)' 

Bec rraCCa>KHpa rrpHHHMaeTCH paBHblM 75 Kc, a pacnOJIO)KeHHe 

neHTpa TH>KecTH rIaeCa)KHpa npHHlHMaeTcH Ha paCCTOHHHl1 250-300 MM 
OT nepe)J.Hefi KpOMKH nO.ll.YllIKH CH)J.eHbS{ (<p,Hr. 48). B cJIyqae KOMno
HOBKH HOBoro 3BTOMOOHJIH, B oco6eHHOCTI1 aBToM06HJIH C HecylUHM 
KY30BOM, nepBhli-i lIJIeH ypaBHeHHH pacna,naeTCH Ha pH.D. qJIeHOB, Ka

)K.ll.bJH H3 KOTOPhIX npe.ll.CTaBJISleT COOOD: npOH3Be,ll.eHHe Beca O,lJ.HOrO H3 

arperaTOB (,nBHraTeJISI, Kopo6KH nepe,nalJ, rrepe.llHerO MOCTa, 3a,nHero 
MOCTa, KY30Ba) Ha paCCTOHHHe OT ero ueH'rpa TSl)'I{ecTH .AO nepe,nHeii 
"CH a RTOM06 a.TIH- Ec.nn no ... 1~TlnHmTeec~ pacnpeJIe<]J~mle Hera no OCSIM 
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TIpH UarpY3KaX COOTBeTCTB'YeT 3 a,llaaHOMY. MO}KHQ npHCrYUl1Th K 6o.nee 
no.n:pooHofi l{OMnOHOBKe KY30Ba. ECJIH Bec, npHXO,llSlIII.HHCH Ha 3a,llHHe 
KOJI eca , Be.TIHK, 3a,llHee, a M01KeT ObITb If nepe)lHee, CH..Il.eHbe ,llOJI>KHO 
6b1Tb CMemeno Bnepe,ll. ECJI:H Bee. npnXO,llSillufiiCH Ha 3a,llHl:fe KOJleCa, 
MaJI, CH,lJ.eHbe )J.OJI}KHO ObITh CMemeHO Ha3a,ll. npH HaMeqeJHHOM .pacno

.:'IO>KeHHH CH.Il.eHbH BO,llHTe.c1JH If 3a)(aHHOM pacnpe.ne.neHHH Beca no 
OCHM - ypaBueIIHe (1 - I a) MO)KeT OhITh nepecTpoeHo TaK, 1JTO MeCTO 
pa3MemeHlfff 3[}Tf.,HerO CH,lleHhSl OOPe)J.eJIHTCH paHee ero KOMnOHOi3KH~ 

OOCJIe pelLleHH51 3Toro ypaBHeHl1H KOHCTPYKT-0py oC'raeTCH npoBe
PHTb, 6Y,lleT .rIll 06eCneQHBaTb HaH,ll.eHHoe pa3MemeHHe CII,ll,eHbH r~OCTa-

-------: ....... 1 06lL/lJu Bee 16501<2 
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<pnr. ·18. npHMep onpe,ll,f'..JIeHHR ueHTpa TRiKeC'fH nerKOBoro 
aOTOMo6HnR, 

TOQHhIe Y,l106CTBa ,n.JlH naCCa>KH'pOB. MO)KeT OKa3aThCh. q'ro npocrpaH
CTBO )l)IH Hor He,ll.OCTaTOtIHO HJIH tITO CH,neHbe paCnOJIO>KeHO Me.lK)l.Y 
3a,llH'HMI1 KO .. 1JeCaMH H n03TOMY RBJIHeTCH CJIHIUKOM TecHbIM. 

Bonpoc 0 TOM t CJIe.n.yer JIll OCTanOBHTbC5I lIa )laHHOR nJIaHHpOBKe 
KY30Ba B ueJISlX npaBHJIbHOfO paOnpe,lleJIeHHH Bec3 no OCRM. HO 
B YlU~p6 yn06'cl'BaM naCCa>KHpoB, HJIH npoH3BeCTH nepecTaHoBKY Mexa
HM3M08 a BTO l\100HJIH, tIroObl H3MeHUTb nJIaHHpoBKY, HJIH, HaKOHeu, 
OTOHTH OT 3 a,ll.a HHOf 0 pacnpe.ll.eJIeHHH Beca no OCHM B HHTepecax npa
BHJIhHOi:t: n .. lJaHBpOBKH KY30Ba, ,llOJDu:eH OblTb pa3perneH COIBMecTHO KOH
crpYKTOPOM aBTOMOOH.1JH H KOHCTPYKTOPOM I{Y30Ba. 

Ha JIerKOBhIX aBTOMOOHJIHX paUHHX BbmYCKOB II{Y30BbI AeJIaJIHCh 
OTKPbITbIMH, H CH)l,eHbSl ,ll.IlH naCCa>KHpOB B JIHX pacnOJIaraJUICb none
peK IH B)J.OJIb KY30Ba. ,ll.JIH IBxo,lla B 3a,lllIee OT,lleJIeHHe KY30Ba CJIY>KHJ'ICl 
,llBepb B 3ajI;Heit: CTeHKe; nOJI YCTaHa,BJIHBaJICH Tal{ BhICOI<O OT nOBepx
HOCTH ,llOPOfH, 1Jro llpeOOBaJlHCb ABe cTyneHbKH nO\l1.HO)KKH. BOIltHTeJIb 
CH,lleJI B Hey.n06HoH n03e H BbIHY>K.neH 6hIJI CfH6aTbCH H nOBOpaqH~ 
B8T1tCSf )l;JIft n0.1Jb30BamHI MHO>KecTBOM (1JHC,1l0M no 15) phllJarOB, KH{'l-
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IIOK H nC;(aJleH, qaCTb KOTopblX J{JlH eBoero nepeMellleHHH TPe6oBa~lHl 
npUMCHCHUSI 9HaqHTe .. llbHoft cpH3H"IeCKoft CIfJlbI. nJIst 6ara}Ka If 3anae

Horo KOJleCa cneu.H8JIbHOrO nOMemeHIfH He npe.n:YCM8TpHBaJlOCb. Mexa
Hlf3MbI YCTaHaBJIHBaJlIfCb no.n: nOJIOM, 3a.n:HIle CH.n:eHbH HaBlfCaJllf Ha.n 

KOJlecal\lH, qTO n03BOJISlJIO ll.a}Ke npH OqeHb KopoTKoH oa3e pa3MemaTb 
B KY30Be nHTb-ceMb naccaLKHpOB. 

C YBeJ1JfqeHHeM CKOPOCT'H aBTOMOOHJlH If nOBbIllleHHeM TpeoosaHlfH 

K ero YCTOHqUBOCTII He06xo..!lHMo OblJlO nOHH3HTb ypOBeHb nOJla H yBe
':IHqHTb oa3Y aBTOMOOHJIH, YMeHbIllHTb JIOOOBYJO nOBepxHocTb Ii npH

J(aTb BHeIllHeMY BH,llY ero 60Jlee o6r-eKaeMYIo Q>oPMY. 
,llJlH .n:OCTIUKeHHH .9TOrO .ll.BHraTeJIb aBTOM06IfJIH YCTanaBJIHBaeTCH 

Ha caMOM nepe.ll.HeM KOHu.e paMbl, qTO n03BOJIHeT pacnoJIo

)KHTb om-flKe l{ nepe.n:HeH OCM naCCaJK'HIPCKHe CH;lJ.eHbH, ocymocTBHTb 
nJlaBHbIH CKaT KpbIIllH KY30Ba K XBOCTy aBToM06HJlH, YJIyqIllllTb ero 
OOTeKaeMOCTb In YiBeJIHqHTb OObeM nOMemeHHH ..!lJIH oaraLKa H 3anac
Hora KOJleCa (CM. Q:mT. 26). 

HaqHHaH C 1933-1935 rr., B aBTO~i06lfJHIX HarpY3Ka OT 06mero 

Beca paBHoMeplHo pacrnpe.ll1eJlHeTCH Ha OCH aBTOMOOHJlH no 50 % Ha 
Ka}K)l.YIO ('BMecro 40 % Ha ![].epe~HIOIO H 60 % Ha 3a,llHIOJO OCb, KaK 9TO 
6hIJIO paHbwe). 

B nOCJIe.ll.Hee BpeMH CTaJIH pacnpoc'rpaHHTbcH aBTOM06MJlH C BhIHe
ceHHhIM 3a npe.n:eJIbI 6a3b1 ill OO'be.n:MHeHHbIM C Be.nymMM MOCTOM CHJIO

ShIM BT'peraTOM (npHBo,Il Ha nepe.nHHe KOJIeca IIJlM 3a,U,Hee pacno.TIo" 
JKeHHe ,l{BHraTeJlH). TIpHMepaMH TaKoH KOMnOHOBKM MoryT CJlY}KHTb 

l!eXOCJIOBallKHe aBToM06HJI'H «TaTpanJIaH» 11 «MHI-IOP» (qmr. 49). 
fa6apHT IiY30Ba no Ill,HpnHe B paHee BbmYC!\:aBIllHxcH BBTOM06I1-

,TIHX BCJIe~CTBHe BbICOKOii nOCa~I{H 1<y30B8 nOqTH nOJIHOCTblO ObIJI 

HCnOJIb30BaH )J.JIH naCCaJKHpCKHX MeCT (qmr. 50). 
TIoHHLKeHHe BbICOTbl pacnOJlO}KeHHSI paMbl OT nosepXHOC11U .a.oporn 

COKpaULaJlO Illnpl-lHY 3a.n:HHX CH)1,eH1I1H aBToM06HJIH, TaK Kal( npH 9TOM 

OHH pB3MemaJIHCb Me>K.n:y KO>KyxaMH 3a.ll.HHX KOJIec. KpoMe Toro, Cy>KH~ 
BalOlJ.lHHCH 06TeKaeMb1ii nepeJ(OK KY30Ba cOKparuaJI IllHpUHy nepelJ,HHX 
CH)leHHH. 

C 1930-1935 rr. H3MeHIIJIlIeh OqepTaHHH KY30BOB B nJlaHe. Hall-
60Jlee ll1HrpOKaH qaCTb KY30Ba OKa3aJla'Cb C,U,'BHHYTOii OTHOCHTeJlbHO 3a,l{
Hero MOCTa lmepe,l{. 3TO )l.aJIo B03MO}I<HOCTb CneJIaTb nepe.ll.Hue II 3a:ll.HHe 

cHJ(eHbH oOJIee IllHpOKHMH II npocTOpHbI'MH. Ha nepe,l{HeM CH,lleHbe YiJ{e 
MOrJIII pacno.'IO)I{HTbCH .lI:Ba naCCa)KHpa, KpoMe BO,l{HTeJIH. 

B cOBpeMeHHOM aBToM06HJle qaCTh 1<Y30Ba or nepe,l{Ka )1,0 3a)1,Hero 

Kp'bIJIa 3aHHMaeT OKO.TIO 70 % ll.JIHHbI oa3b1 aBTOMOOIlJIH. IIIHpHHa )lBe
peH cOBpeMeHHblx aBTOMOOHJIeH noqT,H paBHa 9TOH BeJIHqHHe, rrpHqCM 

BO MHorHX KOHCTPYKlJ.HHX (3HC-I10) BbJpe3 LlBepII BOKpYlf 3an.Hero 
-KpbIJIa, YMeHbll1aBWHH lllHPHHY 3aJI.HeH J(BepH, OTCYTCTByeT (eM. 
<pnr. 82). 

)lJIHTe.,TIbHbIe nOe3)l.KH Ha HII3KHX CH,U,eHbHX B 8BTOMOOHJlHX, Bhmy
CK8BIIIHXCH B 1925-1933 rr., 6bICTPO YTOMJIHJI<H naCCa}KHpOB, XOUI 

TBKaH KOHCTPYKlJ.HH CH)l.eHlIH CHH}KaJla o6mylO BbICOTY a'BToMOOifJlH U 

n03BO.1JH.1JCI npHllaTh KY30BY oOTeKaeMYJO 4loPMY. B HacroHmee BpeMSl 
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<l>Hr. 49. CxeMbl 8BToMo6uneii C pacnonolKeHHeM CHnOBoro arperna 38 npellenaMH 
Oa3bl : 

a - ftBTOMOCSHnlt ~MHHOp· c JtBl!raTeJle~r CnepeJtH H npUBOAOM HI nepe,ll.HHC KOlleca; 6 - aBToMo6Hnh 
nTITpanUH" (lIexOCJl008KHIJ) c Sa.DHHM pacnOJlO)f(eHHeM .DBIU8Telll. 
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<l>Hr. 50. lllHpHHa cJmeHHH D Kyaosax 
paSJlHtJ.HblX nerKOBblX aBTOM06HJIeA: 
a - B KOHne XIX B.; 6 - R 1f8'18ne XX 8.; 
8 - B 1920 r.; 1- B 1932 r.; iJ - B cOBpeMeHHOM 

aBTOMo6HJle. 
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!,O.Y\IIQM08KA ta'30l::iA 

it TO, H APyroe ,ll.OCTliraerCH YMeHbweHHeM BbICOTbI paMbl 01' nOBepx
HoctH ,noporH H nepeMeLUeHlleM CII)J.eHHH MSl nacCa>KUpOB Bnepe.il, 
npHqeM B~COTa CH~eHIIA coxpaHSleTCH HopMaRbHoA. 

B COBpeMeHHoii KOMnOHOBKe JIerKOBOro a BTOMOOHJlH, KOr)l.a 
CH.lleHbH .llJIH naCCa>KllpOB pa3MemafOTCH B npeaeRax oa3bI aBTOMO-
6UJlH, nepe.u.HHH II XBOCTOBan qaCTII IllaCCH OCTaIOTCH cB06o)J.HblMu H 
MorYT 6bITb ,ucnOJIb30BaHbI )J.JlSI YCTaHoBKH CIIJIOBOrO arperaTa, YCTpoii
CTBa nOMew.eHIIH MH pa3.Mew.eHHH oara>Ka H 3anaCHoro KOJIeca. MHO

rife aBToMooHRH npH 9TOM He IIMefOT !BbIcTynalOw.HX Kp'bIJIbeB (r,,'Ian
KaH 6oKoBHHa) - KOJIeCa H nO)lHO>KKH YTOnJIeHbI B Kopnyce KY30B3 
(HanpHMep Y 3BTOMOOHJIH «no6eJI.a»). 

TIOJIHoe HCnOJlb30SaHHe nmplfHbI JIerKOBOro aBTOM06IfJHI, JI.OCTUrae
:\lOe YTan.JIHBaHlfeM KOJIeC H nO.llHO>KeK B Kopnyce KY30Ba, oy.u.eT ocy
ru.eCTBJIHTbCH BO Bcex JIerKOBbIX aBTOMOOHJIHX caMoro OJIH>KaHlJlerO 

6YJIYw.ero. 
B TaOJI. 7 llpHse)J.eHbl pa3MepbI 3aJI,Hero OT,ll.eJIeHIfH KY30HOB OTeqe

CTBeHHblX JIerKOBbIX aBTOM06IfJlen. Oow.lfe KOMnOHOBOQHble CXeMbJ co
BpeMeHHblx M o}le.n eli KY30BOB - eM. B 1'.11. J. 

l'aO/luqa I 

o 
l::t 

PaaMepbI aa)(HerO oTAeneHHH KyaoBoB JlerKOHblX aBTOM06uJleR B M.M 

fA3-A 
KHM-lO 

fA3 M~l 

3I1C-IOl 

I 1000 
890 

1010* 
1140 

460 
480 

530 

345 
400 

350 

340 

565 
560 

480 
600:;:';: 
950 

280 
320 

350 
200** 
800 

900 
910 

935 

900 

560 
500 

650 

550 I 1100 500 I 
____ ~----------~I __ -----+----~--~------~------~----~.--~! 

.. MOCKBH'!-
880* 
1120 
1040* 

500 

500 

375 460 

550 
680** 
1120 

600** 

180 

300 
180** 
750 

160** 

855 5001 
rA3 M-20 

311M 

3I1C-110 

1400 
1140* 
1490 

1285* 

I 1310 

500 

500 

390 

375 

360 1200 800 

910 

960 

915 

500 

630 

640 

:;: 1..JHCJlHTeJJb -- wHpnHa cHJ).eHbB MelKAY nOJ)..'IOIWTHHKaa.IH, 3HaMeHa
TCJlb - lllHpHHa B llepeAHeit qaCTH. 

** l{HCJIHTeJlb - C YCTaHOBJleHHbIM OTKHAHblM CHJJ.eHbe;\f, ::mayeHaTeJlb
oe3 OTKHAHhlX CHAeHHii. 
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Ha 4Jar. 51 nOKa33HbI pa3MephI OTKIi,llHbIX cH):{eHaH, Ha 4lHr. 52-
pa3Mepbl .D.BePHblX npoeMoBIi HX nOJl()lKeHHe OTHOCHTeJIbHO CIt)leHHft 

Jl~H OneHKH paUHoHa~bHocTH n~aHHpoBKH KY30Ba nonb3y~c~ TaK 
Ha3bIBaeMhIM nOKa3aTeJIeM pa3'MepHoCTH (HJIH lj>aKTOpoM BMecTHTeJIbHO
CTH) (.pHr. 53). B ypaBHeHHe nOKa3aTeJISI pa3MepHocTH BXO.llSiT .ll.eACrBH

TeJIbHble pa3MepbI npocTpaHcTBa AJISI HOor, BblCOTa OT nO.ZJ.yw'eK JlO no .. 
TOJIKa, nHIpHH3 cH.ZJ.eHHA H ,II.BepHbIX npoeMoB, Bblpa}KeHHble B MM. 

nOKa3aTeJIb pa3MepHOCTH MOJKHO OrrpeJl.eJIHTb no CJle.llYIOIUHM t-pop
My.rraM: 

A~H ,II.BYX)lBepHOro KY30Ba 

Bl + B2 + C1 + C2 
El = Al + .42 +:l 2 + D1 ; (3) 

AJISI JIerKOBOro qeTWpeX~epHoro KY30Ba 

E -- A _L A .l B I + 8') I 91 + C2 I /J : D . 
2- 1 r 2 I 2 T 2 T 11 2' (4) 

.1l':lSl .nerK'oBOIl'O C OTKlUlHblMH CH.ll.eHbHMl1 

E _.1 I A + A + Bl + B2 + Ba + C1 + C2 + C3 I D D 
8 - ~'"11 T 3 4 3 3 -r I -r 2; (5) 

,!!,JISI Ka6HHbI rpY30SOfO aBTOMOOHJUI 

£4 = Al + B1 + C1 + L)l' (6) 

B TaOJl. 8 IIpHHeJl.€Hbl npHMepHble 3HaqeHHH rrOl{a3aTe~'ISI. pa.3Mep
HOCTH !J.~'IH 8BTOMOOIIJI,ei:f pa3JHItIHbIX TH'llOB. 

HOPM~ 3MeCTHTenbHOCTH v-y30oa 

THO 3BTOM06:I.ll1 

MaJlOJlHTpa~ttbtii } 
Cpe.Il.Hero nHTpa~a 
MaJlOJlIlTpa}KHblH } 
CpeD.HerO JlRTpama 
BOJIhWOrO JlHTpama 

Bblcwero KlIaCCa 

rpY30BOH } 

llBYXllBepHblH .lI.BYXPR.lI.Hblll 

4eTblpeX.Il.BepHh!H JlBYX-
PRD.HblH 

4eTbJpeX.Il.BepHblft .IJ.BYX-
pa;l.HblH C OTKRllHblMH CR
.a.eHbJlMH 

Ka6HHa .Il.ByxMecTHaH 
Ka6HR8 TpeXMeCTHaa 

Tau.lluu,a 8 

nOK333Te,lb 
pa3MepnOCTIf 

E 

4900-5100 
5500 
5300 

5850-6000 
6000-6200 

6500-7000 
3900-4100 
4200-4400 

Be.JlH·qHHhI, npHBe.neHHble B HOpMaX, OCHOBaH,hI Ha 3aMepaX OOJlb
lllOf'O KOJmqeCTBa aBTOM06I'WefI COOTSeTCTBYIOllI.HX KJlaCCOB, npHqeM 
KOJle6aHHSI .3THX Be.iIHqHH B npe.n.eJIax Ka}K.lloro I{JIaCCa OKa3aJIHCb 
OqeHb He3H a qHTe.rrbH hIM H. 

KpoMe n.naHHpoBKH BIlYTpeHHelt qaCTH Ky30sa Ii pa3MemeHHH 
B HeM cnJ(eHufr n.THI BO,lJ,liT e;ru{ H IJ3CCa>KHpOH, npH KOMnOHORKe 8BTOMO' 
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«Pill'. 51. nOJlOlKeHHe H p83Mepbl 
OTKBllHoro CH;J,eHbSl. 

«PHr. 52. nOJIOiKeHHe CHlleHHtl 
OTHOCHTeJIbHO !J,oepnoro npoeMa. 

CPRr. 53. CxeM8 llJISI no.u.ClJeTa nOKa33TeJUI pa311epHocTH 
(no )t8HHblM HAMI1). 

r __ 

<l>Hr 54. PaCnOJlOlKeHHe 3anaCHoro KOJleca 
B 6ar 3lKHHKe 3STOM06HJUI r A3 M·20. 
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6HJUI onpe)J.eJISlIOTCSI TaIOKe yrJIhI Har{J]OHa CTeKO.l1 B OKHaX aBTOMO
OHnSl OTHOCHTe.JlbHO era OOKOBHH, MeCTOpaCnOJIO:>KeHHe H pa3MepbI no
MemeHHH ,lI.nSl Oara:>KHHKa H )1,1ISI 3anacHoro KOJleca. 

B OOJIbWHHCTBe aBTOMOOHJIeii AJISI oara:>Ka (c}>Hr. 54) OTBOAHTCSI 
nO::VlemeHHe B 3a.n.HeH, cY}KHBalOmeficSI K oOTeKaeMoMY XBOCTY, tIaCTH 
KY30Ba; OO'beM oaraMHHKa 0,3-0,6 Ma• CKpyrJIeHHble CPOPMbI CTeHOK 
KY30Ba He ,a.OJI)f{HbI YMeHbIlIaTb o6meii BMeCTHTeJIbHOCTH Oara)f{HHKa, 

CmeKnOHe 
HO)l(Cm nhlUIhY/ 

onymeHo 
Do KOHlla 

loocmoaHcmOo DRR 
f1f1ell 

HenpaOUllbliO 

<fll:r. 55. CxeMa R3KJlOH3 CTeKOJI K nOBepxHocTH 60KOBHHbI KI30Ba. 

H B ero raOapl1TaX 1l0JI}KHbI pa3Melll.aTbCH OAHH-.llBa OOJIbWHX tIeMO
JJ.aHa C OCTpblMH rpaHHMH pa3MepoM OKono 800 X 450 X 200 MM Ka>KJJ.blH. 
OrKpbIBaeTCSI Oara>KHHK OObItIHO cHapY>KH; KpbIwKa ero .lle.TlaeTCSI K3.K 
MO}KHO OOJIbIlIeii, H eCJIII OHa OKa3blBaeTCH CJIIIlIlKOM TSI>KeJIOH, YCTa
RaBJIHBalOTCH npoTHBOBeCbI HJlH npY>lOIH,bl )J)ISI OOJIertleHHSI ee OTKPbl
B3HHSI (CM. rJI. VII). B 6ara>KHtH'Ke >Ke xpaHHTcH H 3aJ11acHoe KOJIeCO; 
HaHOOJIee YA06Hoe em nOJIO>KeHHe BHIf3Y, Ha naRMU OCHOBaHHH; Ha.ll 
3anaCHbIM KOJIeCOM ycraHaBJIIIBaeTCH nOJIKa, KOTopaH H CJIY:>KHT nOJIOM 
OaraJKHHKa. HHorAa 3anaCHoe KOJIeCO CTaBHT B OOKOBOH tIaCTII oara}£{
HUKa, HO TaKoe pacnOJIOJKeHHe 3aTpYJJ.HSIeT AocTyn K KOJIecy npH 
HaJIH1.JHH B 6araJKHHKe rpy3a. 

CeTKH II peweTKH )lJIH pa3MeIll.eHHH oara}Ka Ha 'KpbIwe aBTOMOOHJISI 
Ii 'HaJJ. ero 3a,a.HHM oY$epOM (3HC-IOI), a TaK>Ke YCTaHoBKa aanac
Horo KOJIeCa B nepe.llHeM KpbIJIe HJIH 3a 33.llHeii CTeHKoH ,KY30Ba 
(M-I, «MOCKBH1.J») B HOBblX KOHCTPYKUHSIX aBTOMOOUJleA n01.JTH He 
npHMeHHI01lCSI, TaK KatK TaKHe YCTpOHCTBa yxy.n.IlIalOT oOrreKaeMocTb 
aBTOM06HJlSl. 



KOMIlOHOBKA KY30BA 

---
BOKOBhle CreHKH Ky-30B8 HMeKrr HeKOTOphIii HaKJIOH, TaK l<aK Ky30B 

a HH>KHeii qaCTH llmpe, lleM B BepXHefi. COOTBeTcrneHHhIH: HaKJIOl! 
j[OJIiKHbI HMeTh H CTeKJIa OKOH. npH KOMllOHOBKe cJ'Ie,ll,yeT ytIHTblBaTb 
npe)J.llOJIaraeMbIll: HaKJlOH CTeKOJI, ,J...llS1 TOro tIrOOhI 06ecnellHTb ~ocTa· 
TOllHoe npOCTpaHCTBO Mem.ny BHYTpeHHeH Ii HapY>KHOH 06J1HD;OBKaMI1 
Kopnyca JtJ1H pa3MememUI CTeKJIOnOJI.'beMHHKOS. .ZJ.sepHoH apMaTYPbI 11 
CTeKJIa npH ero onycKaHHH (cpHr. 55). 

HaKJlOHbI BeTpoBoro H 3aJl.Hero OKOH BJIHHlOT Ha o6reKaeMocTb 11 
I-meIlIHHfi BH)f. aBTOM06HJlH. 06bltIHO HaKJIOH .9THX CTeKOJl COCTa3JIHeT 
y JIerKOBhlX aBToMo611 .. 11eH .oKOJlO 35-45° K BepTHKa.JIH. BOJIbIUHH 
HaKJIOH OKRa npUBO.lI.HT K 3aMeTH'bIM HCKa.JKeHHHM BHJI.HMbIX tIepe3 
CTeKJIO npe.ZJ.MeTOB H n03TOMY HBJIHeTCH HeiKeJIaTeJIbHbIM. KpOMe Toro, 
60JIbiliOH HaKJIOH creKJIa (ocooeHHO Jl.JISI 3aJI.Rero OI{Ha) Tpe6yeT 3Ha· 
QI1TeJIbHOrO YBe.HHtIeHHH nJlOll~a)f.H OKHa, qTo6bI npoeKD;HH KOHTypa 
OKHa H TOlfKe 3peHIUI BO,!UITe.JIH ObIJI3 JlOCTaTOQHOH Jl.JlH 0630pHOCTU. 

§ 6. nnAHHPOBI(A ABTOIiYCA 

BbIOOP THna aBTo6ycOB ~JIH oOCJIYJKIlBaHHH rOp0Jl.CKHX H MeiKJl.Y· 
ropoJl.HbIX nepeOO30K naCCa:HUfpoB B HaqaJIbHbIH nepHOJI. pa3BUTHSi 
aBTo6YCHbIX coo6meHHH HOCHJI CJIYQaHHblH xapaKTep. 

Pa3JIHtIHble YCJIOBHH 3KCnJIOaTaD;UH H ooeCneqeHHSI YJl.06CTB nacca· 

>KHPOB, KOTOPbIl\I Jl.o.,rnKHbI 6b1JIH YJI,OBJIeTBOP5ITb ropO)lCKHe H MeJKJly
rOpO.llRble a BT06ycbI, He ytIHTbIBaJIHCh, H tIaCTO aB1'06YCbl, Ma~l1OIIpH·ro.lI.
B,ble JJ,JlSI ropoJlCKOrO TpaHcnopTa, HO BnOJlHe y,ll.06Hb!e 11JIH Me.>K.D.Y
rOp0.lI.HbIX COOOw.eHI1H, pa60TaJIH B ropO.1l.e, H Hao6opOT. 

B aBroOyeax naCCaJKHpaM npe.lI.OCTaBJI5.lJUfCb MHHHMaJIhHhIe yJ.(o6-
(,TBa npH Ma,KCHMaJIbHOM KO~JIHqecT.Be MeeT. 

. BOJIbWaH BbICOTa nona KY30Ba TpeOOBa~a ~H OOnerqeHMH 8XO)la 

Ii BbIXO)la naCCaJKHpOB YCTp<?HCTBa I-IeCKOJIbKHX cryrreHeK. BblCOTa 
B npoxo,!le aBro6yca HHOrJI,a 6bIJIa He)lOCTaroq'HoA, TaK KaJ{ HeKOTopble 
aST06YCbI .lI.MaJlHCb JI,BYX3Ta}l{H'hIMH. KOJIHqeCTBO ,!lBepeR JI,cTJSI nacca· 
JKHPOB B aBT06ycax ObIJIO pa3JIHIJHO. 

4aCTb CHJl.eH'HM pacnOJIaraJIaCb TaK, qro naCCa}l{HpbI ObIJIH oopa
llI,eHbl cnHHOH Bnepe;n;, lJaCTb - np0.1l0JIbHO; 31'0 n03BOJI5.lJIO JIyqIIIe 
HQnOJIb30BaTb nJIOmaJI,b Ky30Ba,. HO )lJISI naCCa>K'HIpOB .9THM caMblM CO-
3.lI.aBaJIHCb 60JIbwHe HeY,ll.OOCma (cpHr. 56). nOCTeIIeHHo ifl.''IaH'HpOBKa 
aBTo6yCOB H3MeH5.lJIaCb: paCWHpSIJICH KY30B, YBeJIHlJHBaJIaCb BHyrpeH
H5.lSI BhlCOTa ero; CH)(eHbH )J.JISI naCCa>KHpOB pa3MeI.IJ.aJIlICb TaK, lJro nac
Ca>KHpbI CHAMH JIHllOM Bnepe.n.; ycrpoiicTBa, KOTopble 06ecnelJHBaJIM 
YJl.06cTBO BXOJl.a B 3>BT06yc H BbIXO,ll.a 1I3 Hero, a TaIOKe 6ecnpenHT
CTBeHHoe nepe,ll.Blf}l{eHHe naCCa}l{HpOB BHy1'PH aBT06yca, YJIYtIIlIaJIHCb 
(HanpHMep YBeJIHlIHBaJICH war OHJ1.eHHH. paCWHpSIJIC5.I II1pOeM JI.BepeU 
H T. n.). YBeJmqeHHe llIara CH,II.eFIl1H B aBT06ycax CB5.l3aHO C BbIcOrofi 
no)]'ywKH .oT nOJIa (qeM MeHbwe 3Ta Bblcora, TeM OOJlbWe )l.OJI>KeH 
6blTb mar). COKpameHHe wara CHJl.eHHii Ha COBpeMeHHblX aBTooycax 
eTaJlO B03MOJKHhlM BcneJl.CTBHe YBeJIH\.IeHIUI BblCOThI nOJl.YIllKH OT nOJIa 
II npHMeHeHHSI BMeCTO npvJJ\mn!hlX oo.'fee Tommx BO.'!ocmn,JX n.'!H p(,3n
:iOHbJX CflHHOK. 
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CPnr. 56. 113lr1eHeSHe nnasHpoBKH aBTo6yca 
B npouecce ero pasBHTHB. 
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Il~aHHpoBKa COBpeMeHHO~ aBToOyca ~O~JKHa OOeCnel.[HBaTb y~06~ 
Hble BXO~, BbIXO.n;, rrepe)l.BH>KeHHe BHyTpH KY30B8 H nOC3JI.KY naCCa>KH
pOB Ha CM~eHbHX. B ropO)J.CKHX aBTooycax naCCa.IKHpaM ll.OJDKHbI ooec
nel.[l{,BaTbCSl HaHOOJlblDHe y)J.OOCTBa ,n;~Sl Bxo,n;a B aBTo6yc, nepe,n;BH)I{e

HHH BHyTpH Hero H BbIXQ.lJ.a H3 aBTooyca; B Me}K)I.yrop0JI.HblX aBTOOY~ 
cax JIIOOOH BMecTHTeJIbHOCTH p,OJIJKHbI ObITb C03JI.a'Hbl HaHOO~blDHe 
y llOOCTBa )J.JISl nOCa)J.KH naCCa)l{HpOB Ha CH)J.eHMlx, TaK KaK B 3THX aBTO-
6ycax naCCa>KHpbI BbIHyJK)J.eHbI OCTauaTbCH Ha CHp,8HbHX B Tel.[eHHe 
MHorHX l.[aCOB H 3al.[acrylO HOl.[blO. Ilo3TOMY B Me}K)I.yropo,n;HbIX aBT06y
cax CH)J.eHbH )J.OJIJKHbI ObITb pacnOJIO>KeHf)I TaK, l.[TOObI rraCCa>KHpbI 
ObIJI'H 06pameHbI JHfIIOM snepell. no HanpaBJIeUHlO .n;BHJKeHlIH aBTooyca, 

CI1UHHa dnepe
flu cmOR~BZO 
CUUBHt»IUnU 

nepeZOpOUK(] 

Tor)J.a KaK B rOp0JI.CKHX 
aBTooycax .n;orrYCKaeTCH 
pacnOJIO>KeHHe qaCTlI CM
)J.eHHM (HarrpUMep -Ha)l 

KOJ1ecHbIMH KOJKyxaMH) 
B)J.OJIb CTeHOK KY30Bfl. 
CHJI.eHbH Me}K)J.yropo.n;-

, HblX aBT06ycoB )I.OJI>KHbf 
/ I HMeTb cnHHKH C rrO)I.ro-

",)"V . 
. ') S; JIOBHHKaMH H C YCrpOM-

lJnop 
{l/m Hoe_ 

i CTBOM )J.J1H H3MeHeHHH 
I HaKJIOHa, a TaKJKe nO)l-

He MeHee 300HHI JIOKOTHHKH. 
!Necmoill1Rcmyn~u HecMOtpH Ha TO. qro 

<VHI'. 57. fiOJlOlKeBHe H pa3Mepbl naCC31KHp'CK-oro- B 8JBTo6ycax (B CBSl3H 
CHp,eHbJl B aBTo6yce. C HX cpaBHHTeJIbHO 

OOJIblllHMH raoapHTaMH, 
OC06eUHO no BbIoorre) HMeeTCH B03MOJKHOCTb npH.n;aTb cH~eHblo )I.JIH 
nacca>Kwpa HaMOOJIee Y)I.OOHbIe pa3Mepbl, B OT)leJIbHblX KOHCTPYKUIIHX 
aBTooycHbIX KY30BOB 3TO He Bcer.n;a BbI)I.epJKUBaerCH no npHl.[HHe He
npaBHJIbHOM llJIa'HRpOBKH aJ3lTooyca C ueJ1blO HaHOO.lIbllIerO HCn0J1b30-
BaHMSl nJIOll(a.n;H nOJIa H l.[aCTO lB ymepo Y)106crB8'M naCCa}KHpOB. 

YBeJIHqeHHe BbICOTbI CH,lJ.eHbH 'B alBT06ycax B Tex npe)I.eJIax, B K3KHX 
3TO HeOOXO)1,HMO )I.JIH y,l(OOcTBa UOC3)I.KH, 3aHHTHH M,e'CTa HJIH BCTa'BaHHH, 
He OTpa>KaeTCSl Ha YBeJIUqeHHU BblCOTbI Bcero aBTooyca. BblC<YI'Y aBTO
oyca onpe)I.eJIHeT He BbICOTa CH·.n;eHHM, a BbICOTa nOJIa OT llOBepXHOCTH 
,!I.oporn H BbICOTa OT nOJIa .l{O nOTOJIKa B npOXO)I.e. YBeJIHl.[eHHe BblCCYfbl 
CH,l(eHbH n03BOJISleT COIKpaTHTb llIar CH)I.eHHM H TeM caMbIM JIyqme 
HlCrrOJIb30BaTb llJIOIUa,!I.b aBTooyca. B HOBeMllIHX KOHCTpYKUHHX aBTOoy

COB HaOJIIO)1,aeTCH TeH~eHnHH K HeKOTopOMY YBeJIHqeH1MIO BbICOTbl 
nO)I.YlllJ<.I1 OT nOJIa, K COOTBeTCTBylOll(HM H3MeHeHHHM yrJIOB HaKJIOH3 
nO)I.YllIKH H K H3MeHeHHIO ,!I.pyrHx pa3Mepas. 

Pa3MepbI na.CCaJKHpCKOro CH)l.eHHH nOKa3a'HbI ua tPHr. 57. Pa3Mepbl 
BbI,COTbI nO)I.YllIKH OT nOJIa, rJIy6HHbI nO~yllIK'H, CB06o)I.Horo npOCT.paH

CTBa NIH Hor HJIH paCCTO~HHSl OT nOllt.YlllKH )I.O ynopa, ecJIH TaKOBoii 
HMeeTCH, a TaK.iKe H yrJIbI HaKJIOHOB nO)lYlliKH M cnUHKH MOryT ObITb 
npHHHTbI nOCTOHHHbIMH ,llJlfl aBT06ycHblx CH.l(eHHii Bcex BlI')l.OB He9aBH-
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ClfMO OT BMecTHMOCTH H T.Hna a'BTo.oyca. O,ll.HaKO BOOMO}KHbl CJIyqall, 
Kor.n;a BbICOTa CH,lI.eHbSI ,lI.OJI.:iKJHa OblTb Y,BeJIHqeHa, HanpHMep HaJJ. KOJIeC
HblMH KO>KyxaMH H Ha)J, .zr.a.HraT(~JIeM nplH pacnOJIO}l{eHHH ero CSa,ll.H. 
Tor)J,a He06xo)J,HMo JIHOO npe.rr.ycMa'I'pHIBaTb B03BbIlIIeHHYIO nJIOIUa,ll.KY 
)J,JUI HOI" naCCa}l{HpOB, JIHOO HecKOIJIbKO H3MeHHTb yrOJI HaKJIOHa no
)J,ylliKH H CflHIHKH (CM. TaOJI. 5). )le.naTb CH)J,eHbe C BbICOTOH nO)J,YIllKH 
OT nOJIa 60JIee 500 MM He CJIe;n.YeT, a paCCTOSIHIHe OT nO)J,YlIIKH .ll.0 ynopa 
)J,JISI Hor H HaKJIOH cnHHKH ,lI.OJI}KHbI OCTa.aaTbCSI HeH3MeHHbIMH. 

PaCCTOSlHHe OT nepe.n:HeH 'KpOMKH nO)J,YlIIKH .ll.O cnHH'KH Bnepe-AH 
CT05lIUero CH)J,eHbSl, T. e. MecTO .ll.JISl KOJIeH naOCa}KHpa, B MeJK!nyropo.u.
HblX aBTooycax AOJI}I{HO ObITb BbIopaiHO C yqeroM BOOM.Q}KHOH perYJIH
POBKH HaKJIODa cnHHKlH Bnepe)J,H cTOSIlnero CH.ll.eHb5l. 3TOT pa3Mep npH 
KpaiimeM nOJIO}l{eHIlH cnHHKH (OTKHHYTOii Ha3a.ll.) paBeH pa3Mepy, npH
HHTOMY )l.JIH ropO;l{CKHX aBTooycOB (250 MM). TaKoH }Ke pa3Mep ,lI.OJI
:>KeH 6bITb BbI,lI.ep}l{aH Me)KJI.Y nepe.ll.Heii K:POM,KOH nO,ll.YlIIKH H nepero
PO.ll.KOH, ecJIH TaKOBaSl uaXO)l.HTCSl nepe.ll. CH.n;eHbeM. 

B KaqeCme .HCXQlUIoro pa3Mepa .ll.JISl onpe)J,eJIeHHfl llilHpll'Hbl CH.1l.eHbSI 
,llOJI}I{Ha OblTb npHHHTa lliHpHHa .ZI.ByxMecTHoro CH.ll.eHbH. B npaKTHKe 
KY30BOCTpoeHHH 3TOT pa3Mep npHHHMaeTC51 He MeHee 865 MM. THTIOBOe 
llByxMe.cTHOe CH)l.-eHbe Me)KJJ.yropO,llHOro a 'BT06yca BbITIOJIHHeTC5I OOJIb
lIIHM no lliHpHHe - 960 MAt (Ta6JI. 9), a O)l.HoMeCTHoe HMeeT 

Ta6Auqa 9 

lIIHpHHa cHJJ.eHHft B aBTo6ycax 

MHHHM3J1bH3S1 WHpHHa CH,lI,eHbSl 

THn aBTo6yca 
,lI,JlSl n3ccalimpOB BAlM 

,lI,ByX I TpCX. I qeTblpeX 

--
ropoJJ.cKoA . • . • . . . . . . 865 1300 1750 
MelK.JJ.yrop0.JJ.HbIH . . . . . . . . . . 960 1350 1800 

Wa,PUHY 480 MAt; IqlOMe TOfO, CHJJ.eHb5l, KaK npaBHJIO, BbITIOJIH5HOTCfl 
O,l:t;iHOMecTHbIMH, C nOJ{JIOKOTHH'KaMH H ycraHalBJIHBalOTCSl nona-pHO. 

Ha nOJIY nepe)l. CHJI.eHbeM ,lI.OJI}I{HO 6bITb OCTaBJIeHO )l.OCTaTOttHoe 
MecTO AJISI cTynHH B Tex c.rryqaHX, Kor,ll.a nepe,ll. CH)J,eHbeM HaXO)l;I[TCSI 
neperopO,ll.Ka HJIH yrJIy6JIeHHe B nOJIY ,lJ.JI5I nO)l.HO:>KKH. 9TOT pa3Mep 
cocraBJI5IeT 300 MM, npfJlIeM qaCTb nJIOma)l.H IlOJIa ,lI.JISI crynHeii Hor 
MOneeT HaXO~HTbCH no,ll. o~eHbeM. 

Heo6xo)l;HMblMH pa3MepaMH, onpe,n:eJISIlOlUH1MH Y,lI.oOCTBO pa3Meme
IUJ5I CTOHmHX naccaJK.Hpoo H HX nepe)lJBH)KeIme BHYTPH aBTooyca, 
SlBJIHIOTCH lIIHpHHa npoxo)J,a Ha ypoooe no,nYllieK CH,lleHHfi H paCCTOH
HHt:' OT nOJIa )l.0 nOTOJIKa B npoxo.u.e (Ta6JI. 10 H qmr. 58). 

OrpaHHqeHHaSI BblCOTa H lIIH'PHHa B npOXO)l.e Me>K.ll.yrop0,ll.HbIX aBTO
OYCOB MaJIOH BMecTHMOCTH .,llonY;CTHIMbI B OBH3H C TeM, qTO Bce nacca· 
:>KHpbl H 06CJIY}I{HBalOIIJ;Hif nepCOHaJI B HHX BO BpeMSI JJ;BH}KeHHSI 
;lI,OJIlKHhI CHllleTb. a nepelIBlDKeHHe naCCa}l{HlpOB no npoxOl1l.Y TIJ)0HCXO.llHT 

5 llo.llM,TOBCKHH 2507 
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Pa3MepbI npoxo.zr.a 
Ta6Auqa 10 

THn aBTo6yca 
lliHpHHa npOXO.lla BbiCOTa B npOXOJle 

B MM B +fAt 

-
I 

fOp0,lJ.CKOM mo6oM BMeCTHMOCTH . . . . I 600 1950 
MelK.lJ.yrop0,lJ.HblH: 60JIbWOH BMeCTHMOCTH . 400 1950 

I MelK.lJ.yrop0,lJ.HblH Ma.'IOH: BMeCTHMOCTH . . 400 1750 

I 
TOJIHKO BO BpeMH BXO)la H'JUI BbIXO,lJ.a; npH 3TOM naCCaJKHpaM HYJKHO 
.u.eJIaTb Bcero JIHilIIb HOOKOJIbKO II1arOB. npHHHTble pa'3MepbI IIIHpHHbI 

"- ----
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Nec mo 01711 cmynHu 

He I1CHee MO t--or--"+-'-+~--I 
ROiJHO}/{KQ1::==-____ -.J 

¢l~;-. !is. Pa3MepbI npOXO.!l3, ,lJ.Bepeif 
H nO,lJ.HOlKeK aBTooyca • 

.lI.BYXMecTHoro cH:n:eHbH H II1HpHRbI npoxo.lI.a 06ernelJH'BaIOT He BbIXO
'Jl.HW,yIO 3a IIpe,n:eJIbI ,n:t01IIYCTHMOH: ra6apWfHYIO II1IipIiHY asrro6yca 
(Ta6JI. 11). 

Ta6Auu,a 11 

THnoBble pa3MepbI CH,II,eHHH, npoxo.ll.a H raoapHTHoii WHpHHbl aBTo6ycOB 
B .AUf 

WHp~Ha lliHpHHa 3a30p Mem.llY To.w~a I fa6apHTHasJ 
THn aBTo6yca J!ByxMecTHoro npOXO.lla CH.lleHbeM H CTeHKH wHpHHa 

CH.lleHbSl cTeHKOH (npHMepHO) aBTo6yca 

fOP°.IJ.CKOH• • . . 865 600 25 60 2500 
MClK.IJ.yrop0,lJ.HblH 960 400 25 65 2500 

Pa3MepbI ,n:BepHbIX II!poeMOlB H IIop:HOJKeK .lI.OJIJKHbI 06eCnelJHBaTh 
y,n:06Hble BXO)J. Ii BblX()I,lJ. naCCaJKHpOB B TetIeH,He KpaTllaHIIIerO BpeMeHH. 
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B rOpO.n;CKHX aBTooycax Kat{ cpe.n;Heii, TaK H {)OJIblIIOii BMeCTHTeJIhHOCTH 

.lI.OJI)KHbl OblTb OTp'eJIbHble BXOP. H BblXO,n. TIPH 3TOM BblCOTa nepBoii 
CTYneHH no.n;HO)KKH OT nOBepXHOCTH ,nOpOfH He ,l{OJI)KHa OblTh 

{)OJ1ee 400 MM, lIIHpHHa p'BepHoro npoeMa B CBeTY - He MeHee 700 MM, 
a BhlCOTa npoeMa - OKOJIO 1850 .i1-tM. YMeHblIIeHHe BbICOThI .n;BepHoro 

npoeMa B cpaBHeHHH C BblCOTOii 
B npoxo.n;e MO)KeT OhITb ,lJ;onymeHo 
B CBSI3H C TeM, lITO naCCa)KHp Ha
XO,l{HTCSI B nJIOCKOCTH .lI.BepH JIHlIIb 
B MOMeHT ee npox0p.a. He BbmpSIM
JISiSICb npH 3TOM BO BeCb pOCT. ,llJISI 
yp.o6CTBa BXO)J,a rJIyOHHa nO.lI.HO)KKH 
)J;OJI~Ha OblTb He MeHee 400 MM. 
BCJIH BbICOTa nOJIa OT nO,l{HO}KKH 
npeBbIlliaeT 300 MM, )J.OJI)KHa OblTb 

npeP'ycMO'I'peHa npOMe)KYTotIHaSi CTY
neHb. 

r opop'CKHe aBTo6ycbI ,nOJI)KHbl 

HMeTb ABe .ZIJBepH: O.lI.HY C3a.lI.H .n;JIH 
Bx0p.a H .lIiPyrYIO cnepeJ1.H ,nJISI BbI
XOJ1.a; B Me1K:JlYfOJX>lZUlhIX, a TaK)Ke 

r- lUae cuaeHUU-l 

<PHr. 59. BJlHftHU'e KOHCTPYKllHH 
cnHHKH Ha Y.lJ.OOCTBO CH.lJ.eHbH npH 

HeH3MeHHOM ware CH.lJ.eHHH: 

1 - npylKHHHaSl cnHKKa; 2 - cnHHKa 
c HaChlBKOn 83 Bonoca. 

B CJIY)KeOHblX, c.neUHaJIbHhIX H MaJIbIX fOP0P.CKHX (J1.o 25 MeCT ,1:{JUl 
cH,neHfISI) aBTooycax .n;OCTaTOl.J1HO o,ll,Hoii ,nBepH p'JIH BX0J1.a H BbIX0J1.a 
B nepe,nHeli lIaCTH KY30Ba. KpoMe TOfO, B 3aJ1.Heii CTeHKe HJI'H B JIeBOM: 
OOKoBHHe OiSbIlIHO ,l{eJIaeTCSI asapHHHaH WJIW CaHllTapHaH P.Beph. TIPH 
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3~ 20c>o 
,,",u 1:Qr.'!( 1-01:( I:Q~ I:Q I:Q:Z:Cle( 

rA3 03~30 16 810 - 400 400 720 170 265 1675 1750 750 440 
311C-8 19 900 - 450 450 715 180 - 1805 1770 660 415 
3V1C-16 25 ;'50 - 430 420 690 150 400 1850 1850 660 440 
SlTB-l 34 87L 1340 450 430 710 180 490 1920 1860 730 360 
OnhlTBble Ba-

roHHble aBTo6ycbI: 
HAMI1-A 1370 450 430 40 860 710 190 510 2010 1925 660 430 
Hl1l1rT 33 860 1340 450 430 710 180 49011900,1860 660 360 

I 

r3A·651 19 l:)65 - 440 430 740 230 420 177011800 690 385 
3I1C-154 34 865 1350 440 430 735 305 480 1960 1950 780 450 

3I1C·155 28 865 1350 440 430 735 
170-

520 1920 -350 1950 780 460 
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OT.lI.eJIbHOH OT naCCa>KHpCKOrO nOMemeHHH Ka6lIlHe BO,lI,HTeJlH, 06H-
3aTeJIbHoH ,lI,JlSI Cpe)J.HHX H 60JlbIIIHX COPOACKHX aBT06ycOB, ,lI,OJl>KHa 
6b1Tb ,l1.Bepb P.JISI BO,lI,HTeJISI B JI'eBOH OOKOtBHHe HJlH B neperOpO)1.Ke 
Ka6HlHbI. 

IIIar CH,lI,eHHH He MO)l{eT XapaKTepH30lBaTb y.l(OOCTBO nOCa.l(KH nac

Ca>KHpa B aBTo6yce, TaK KaK Y)1.06CTBa 3aBHCSIT He OT BeJIHi'lIHHbI IIIara, 
a OT pa3Mepa rJly6HHbI nO.l(YlliKH H paccroSIHilBI MeJKJJ.Y nepe)UleH KPOM
KO:U nOAYIIIKH .H cnHHKOH iBnepe.l(H CTomuero CH)1.eHbSI; CYMMa 3THX pa3-
MepOB MO>KeT 6bITb 6o.rrbIIIe HJlH MeHbIIIe B 3aBHCH:MOCTH OT TOJImHHbI 
OIIHHKH CH.l(eHbSI (lPHr. 59). 

B Ta6JI. 12 npHBe)1,eHbI OCHOBHbIe pa3Mepbl OTelJecTBeHHblX aBTO-

6YOOB. 

§, 7. nnAHHPOBKA fPY30BOfO ABTOM06HnSi 

KOMnoHoBKa KY30Ba rpY30Boro aBTOM06HJlSI COCTOHT H3 KOMno

HOOKH Ka6.HHbI BO.l(HTeJISI H KOMnOHOB-KH KY30Ba ,lI,JlSI rpy3a. CHJ];eHbe 
BO.l(HTeJISI rpY3OBor.o aiBTOM06HJlSI CJIe)(yer BbInOJlHSITb perYJlHpyeMblM II 
KOHCT.pYKTH'BHO He CBSI3aHHhI'M C OH,lI,eHbeM AJIH nacca»mpOB, B oco6e1H
HOCTH B III.HPOKOH TpexMecTHoH KaOHHe. IIIHpHHa BO.l(HTeJIbCKOrO 
CH.l(eHbSI )1.0Jl>KHa ObITb He MeHee 500 .MM, IIIHp.HHa JJ.BYXMecTHoro 

CH,lI,eHbH He MeHee 900 MM. 
B COBpeMeHHhIX rpy30BhIX aBTOM06HJlSIX Ka6HHbI Hepe,lI,KO YCTaHO

BJleHbI .a6J1H3H nepe,nHeH OCH H IIHOr,lI,a lJaCTHqHO HJlH nOJlHOCTblO pac
nOJIaralOTCSI Ba)J, )J,IBHraTe.rreM. 

B Ka6HlH'e, ycraHOiBJleHHOH Ha)J. )1.BHraTeJIeM, nOJI n.o)J.HSIT, H KanOT 

npe,lI.CTanJlSIeT C060H JIHIlIb He6oJlbIllOH BbICTyn B Cpe.l(HeH qaCTH nOJla. 
TaKH'M 06pa30M .l(JlHHa IIIaOCH, 3aHHMaeMaSI Ka6HHOH H C.HJIOBblM arpe

raTOM, COK!pamaeTCSI, Y.BeJIHllHBaeTCSI 0630PHOCTb, )1.BHraTeJIb .l(OCTyneH 
CBepxy, a .l(eMOHTa)l{ em ocymeC11BJISIeTCH BbITSIrHBaHHeM HJIH BblKaTbI

BaHHeM Bnepe.n. 
I1pH O,l1;HHX ,H Tex }Ke ra6apHTax K)'30Ba ,lJ.JISI rpy3a 6a3a rpY30Boro 

aoBTOM06l1JISI npH YCTaH:OIBKe Ka6HIHhI HaA )1.BHraTeJIeM OOKpamaerCH 
npHMepHO Ha l.At no <;paBH€HHIO C OObIllJlHhIM rpy30'BblM a BTOMO
OHJloeM. 

Pa'CllOJIO)l{eHHe KauHHbI !Ha.rr. )lBHraTeJIeM n03BOJlSI€T TIlpH6J1H'3HTh ra

,6apHTbI 8'B1lOM06HJIH rpY30001ll.'beMHOCTblO 3,5 T K ra6apHTaM 06hI'qHOro 
1,5-2-ToHHoro aBTOM06HJISI. YBeJI'l1qOOHe nOJI~HOrO 06MMa KY30Ba 
COCTaBJlSIeT npHMepHo 12-15 % , YMeHbIIIeHHe .l(JlHHbI aBTOMO-

6HJISI 8-10 % H pa.l(IIYca nOBopoTa 6-16 %, qTO 3HaqHTeJIbHO nOBbI
IllaeT MaHeBpeHHOCTb alBTOMOOHJISI. 

YCTaHOBIKa Ka6HHbI Ha)1, ,lI,BHraTeJIeM OKa3bIBaeTCSI OC06eHHO IleJIe

cooop,a3H.oH, KOr.l(a aiB1,oM06HJlh UMeeT nepe,lJ;HIOIO Be.l(ymylO OCb. YCTa
HOBKa Ka6HHhI Ha)1. )1.BHraTeJIeM Ha 60JlbIIIeH BhICOTe, qeM OOhlqHO, H 

OTCYTC1lBHe BnepelD.iH KarIOffa 3HaqHTeJIbHO y;BeJlIfIIHBaIOT 063OPHOCTh 
.l{JISI BOJUfTeJISI. I1Pll 310M ra3b1, TOOJIO H IIIyM or .l(BHraTeJISI MaJIO npo

HBiKalOT B Ka6HHY, a 06CJIY>KHBaHHe )1,BHraTeJlH BnOJIHe y.l(06HO. 
He)1.OCTaTKOM rpY30BhIX aIBTOM0611JIeH C Ka6.HHoH, paCnOJIO}KeHHOH 

Hap; ,lJ;BHraTeJIeM, HBJIHeTCH nepel'pY3.Ka nepe,lJ.Hero H H~orpy3:Ka 3a}l-
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HerD MOCTOB. TID9TOMY ODJIee pacnpOCTPaHeHbI KaOHHbI, JIH,mh tIaCTHtIHO 
paCnOJIO:IKeHHhle 'Han. )J.B'HraTeJIeM. 

TI'PHMePOM KDMHOOOBKH rpY3OBoro aBTOMOO.tLTIH co CMew.eHHDH Bne
pe,lJ; KaOllHOH HBJIHIOTCSI a:BTOMOOHJIH rA3-51, .llA3-150, HAMH-3,5 T 

(cpHr. 60). TIPH TaKDM KDM

nOHOBKe OCOOeHHO CJIQ:lKHO 
pa3MecTHTh ne,n:aJIH, TaK 
KaK KO:IKYX nepe,n:HerD KD

J1eca 3aHHMaeT tIaCTh nOJIa 
KaoHHhI. B .9TDM CJIyqae aJ 
TDtIHDe nDcrpoeHHe nOBepx
HDCTH KO:IKyxa H YMeHhIlle-
HHe ero pas,MepoB ocooeHHo 
Ba:IKHhI. 

XapaKTepHhle ,lJ)ISI rpy
SOBhIX aBToMoO'HJleH HaKJIOH 0) 
,pYJleBOH KDJlOHKH H OOJlh-
mOM ,n:HaMeTp pYJleBOTO KD

J1eca npHBop,SIT K TOMY, tITO' 
pYJleBOe KDJlecO, nepeKphI-
BaH tIaCTh nOJIH speHHH BO
.ltHTeJIH, YXY,lJ;maeT 06sop-
HOCTh; rrO.9ToMY cJI,e,lJ;yeT 6) 
YMeHhmaTh HaKJIOH KOJIOH-
KH, tITD oy,lJ;eT TaKJKe 
cnoco6CTBoBaTh oOJlertIe
HHIO yup alBJleHHH rpYSDBhIM 
aBTOM06HJleM. 

TI OJlOJKeHHe KaOHHhI t) 
Onpe,lI;eJIHeT H nOJlOJKeHHe 
nepe)J.Heii Kp DMKH npyso
Boro KY30Ba. .llJlHHa KY-
30Ba Onpe,lJ;eJISIeTCH npHHH
TbIM npH KO'MnOHOBKe aBTD-

MOOHJISI B II.eJIOM pa.cnpep,e- iJ) -....H-ry~!.----'---H--rt--t-'--
JleHHeM Beca no OCRM. 
TIOJIh3YSlCh 'reMH JKe IfIpHe
MaMH, KOTophle npHMeHSl
IOTCSI npH nJlaHHpOBKe J1er
KDBoro aBTOMOOHJlSl, HaXD
)J.RT ueHTp TSlJKecTH KysoBa 
)J.J1SI rpysa. CtIHTaeTCSl, tITO' 
UeHTP THJKecm COBna,n:aeT 
c Cepe,n.HHOH ,lJ;JlHHbI Ky-

4>ur. 60. CxeMH KOMDOHOBKU rpyaoBoro 
aBTOM06HJI.R: 

a - 06h1l1HaII KOMDOROBKa (SHC-5); 6 - KOMDOHOBJ<a 
C BWBJlHYThlN: ynpaBJleHReM; 8 - Ka6RBa BaA: ,JUIBI"8TeJleM: 
Z - ,ABRraTem. DOA cR.IleHbeMj iJ - C.llBHHYT311 BnepeA 

KaGRHa (3.5-TOHHhlfi aBTOM06HJlb HAMI1). 

3O'Ba )l;J1Sl npysa, a TaK KaK pacCToSlHHe OT nepe)l;Heii KpOMKH KY3O'Ba 
)l;J1SI rpy3a .ltD ue'Il'npa TSl:IKeCTH HSBecrno, HeTpYJlHO, Y)J.BOHtB .9TO pac
croSIIme, onpe,n:eJIHTb H )J.JIUHY BCero K)130B3. TIPH .9TOM CJIe)J.yer npo
BepHTb, He OppaHHIJ.HlB3er JIH nOJIyqJiIBIllHHCH S3)lHHH csec K)190Ba ,lUIS:! 
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rpyaa yroJI Cbe3)1.a aBTOMOOHJISI 1. 113 TaOJI. 13 BH~HO, lJTO B cospeMeH

HhIM aBTOM06HJIHX rpY30Boit KY30B 3aHHMaeT 66JIbIIIYlO lJaCTb )1.JIHHbl 
IIIaCCH aBTOM06MJIH, lJeM B aBTOMOOHJIHX BhlifIycKa )1.0 1941 r. Eho )1.0-
cTMrHYTo rJIaBHbIM o6pa30M CMeIII,eHHeM Ka6MIHhI BnepeJI.. 

Ta6./1.uup 13 
Pa3Mepbl llJIaTcpopM OTeqeCTaeHHblX RBTOM06HJIeft 
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..... rA3-MM 1,5 3340 5335 2450 1R70 500 4,6 0,73 0,46 2,3 -q-

I 0> 3HC-5 3,0 3810 6060 3085 2085 590 6,5 0,81 0,51 3,8 

I 
..... 

51r-6 5,0 4200 6500 3780 2330 600 8,8 0,9 0,58 5,3 
0 
~ 

QJC; rA3-51 2,5 3300 5525 2940 1990 540 5,85 0,89 0,53 3,16 
I!:; 311C-150 4,0 4000 6720 3540 2250 600 8,0 0,89 0,53 4,8 t.l1O 
0-.::1' ,UA3-I50 4.0 3800 6720 3540 2250 600 8,0 0,93 0,53 4,8 co> - 5lA3-200 7:0 4520 7620 4500 2480 600 11,2 0,99 (}J)9 6,9 

B Ta6JI. 14 npMBe)1.eH'bI peKOMeH)1.yeMbIe pa3MepbI BbICOThI 60pTa 
)1.JIH nepeBo3KM pa3JIHlJHbIX JIerKOBeCHblX rpY30B C nOJIHhIM MCnOJIb30-

B3HHeM rpY30rro.Q'beMHOCTH aBTOM06MJIH. HeKoTopbIe rpy3bI Tpe6yIOT 
HaCTOJIhKO BbICOKHX OOPTOB, lJro raoapHTHaH BbICOTa aBTOMOOMJIH Bbl

XOAMT 3a npe)I.eJIbI )l.OnycTMMoiL B 3TMX YCJIOBHHX "PMXO.LI.MTCH MM
PMTbCH C HenOJIHhIM HCIIOJIb30BaHHeM rpY30no)J.'beMHOCTH a-BTOMOo.HJIH 

H BbITIOJIHHTh 60PTbI no BbICOTe cooTBeTcTBYIOIII,HMH cYIII.eCTBYIOIII.HM 
raoapMTHhIM OrpaHHlJeHMHM (npe)1.e.JIhHaH BhICOTa aBTOMOOHJIH 4 oM). 

B Ta6JIHll.ax 15-16 ,l1.aHhI pa3MepbI KY30BOB TMna CPyproH a caMO
CBaJIOB. 

BhIcoTa nJlanpOpM1bI )l.JIH rpY3a OT ypOBHH )1.0porH 06hIlJHO 3aBHCHT 
OT .lI.,MaMerpa KOJIeC oM or 3a30pa, HeOOXO)l.HMOrO )l.JlH ax KOJIe6aHMH, 
H COCTaBJIHeT OKOJIO 1100 - 1300 M/It. TaKaH BbICOTa npHMepHO COOT

BeTcTByeT Bblcore )KeJIe3Ho,l1.opOLKHhIX nJIaTcpopM M y)1.o6Ha ,lJ.JIH norpy
aOlJHO-pa3rpY30lJHbIX pa.60T. HHor.n:a nOJI KyaoBa, lJame Bcero B cpyp
roHe, LKeJIaTeJIhHO HMeTh 60JIee HH3KO paCIIOJIOLKeHHbIM, lJeM B 06bIlJ

HbIX TPY30BhIX aoBTOM06HJIHX, HanpHMep .llJIH nepeBo3'KH oqeHh TIDKe
JIhIX rpyaoB, CKOTa M T. )1.. ITPH aTOM HeH36eLKHO ycrpoHcTBO ,KOJIeCHbIX 

I YroJI C'be3na - yroJI MeJK.ny nOBepxHocTblO .n0P0rH H nJIOCKOCTblO, Kaca
'feJIbHOH K HapY}I{HOH OKPYLKHOCTH I1IHH 3a.nHIIx KOJIeC H K KpaHHeH HHJKHeH 
KpoM'Ke 3anHeii: tIaCTH aBTOMOOHJIH (oycpepa, KOHII.OB npOnOJIbHbIX OaJIOK paMbI, 
ot5BH3011Horo opyca KY30Ba H T • .n.). BeJIHqHHa yrJIa C'be3na orrpeneJIHer cnocoo
HOCTb 8BTOMOOHJIH oecrrpenHTCTBeHHO npeo.npJIeBaTb yxaobl, KaHaBbI H np. 

,l(onycTHMblH yroJI C'be3na .nJIH aBTOMOOHJIeii roponcKoro Ha3HaqeHHH He 
MeHee 11°, nJIH npOtIHX 8BTOMOOHJIeii: otSmero nOJIb30BaHHH 16-20°, AJIH 8BTOMO
oHJIeii nOBbIUIeHHoii npoxo.nHMOCTH He MeHee 30°. 
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TaOAUl{Q 14 
BblCOTa 60PTOB KY30BOB .lI.JUI nepeB03KH pa3J1HtfHblX rpY30B 

BblCOTa oopTa B AfM JlJIli nepeB03KH 

MOJleJIb rpyaonOJlbeM-

8BTOMOOHJISI HOCTb B m .lIPOB, Top<iJa, MeJIKoro KpynHoro 

KOKca CKOTa, yrJIli poraToro CKOTa, ceHa, COJIOMbI 
OO'leK, lIUJ,HKOB 

fA3-MM 1,5 1000 1400 1700 I 3000 
rA3-51 2,5 1300 1500 1700 2900 
3HC-5 3,0 1500 2000 2600 2900 
3HC-150 4,0 1200 1500 2000 2900 
51f·6 5,0 1200 1500 1700 2700 
51A3-200 7,0 1200 1500 2100 2700 

Ta6JlUlla 15 
Pa3Mepbl KY30BOB Tuna cIlyproH 

rpY30nOJlbeMHOCTb OObeM B M3 
.llJIHHa B M.H llIHpHHa B AtA' BblCOTa B ArM Bm (OKOJlO) 

0,5 3,3-3,7 1900-2200 1300-1400 1300-1325 
0,75 4,0-4,6 2400-2500 1300-1400 1300-1325 
1,0 51 -·59 2700-2900 1400-1425 1350 -1450 , , 
1,5 5,6-65 2950 3000 1425-1500 1350-1450 
2,0 7,0-8,2 3350-3650 1425-1525 1475 

CB.2,0 P8311HlIH8H 

I 
3550-6750 P a3JIlitlH8H 2000 

! 

Ta6Jl.uqa 16 

MO.JleJib rpyao-
BHYTpeHflHe pa3Mepbl B AIM 

8BTOMOOHJlSI 
THn l(OHCTPYKllHH nOAbeM-

I I 
HOCTb B m .llJlHfIa llIHpHHa BblCOTa 

60PTa 

fA3-410 UellbHOMeTallllH-
tfeCKHH 

1,2 1820 1420 420 

5IC-3 } .llepeBHHHblH, 4,0 3180 1900 560* 
5IC-4 OKOBaHHblH CT811bJO 4,5 3180 1900 560* 

rA3-93 } 2,?5 2310 1800 400 
3J.1'C-5 

lieJIbHOMeT8JIJlII- 2,75 2400 1600 500 
Yp8J1 311C lIeCKHii 2,75 2340 1595 500 
311C·585 3,5 2530-2930 2070 500 
MA3-~05 5,0 3000 2000 .785* 

* C q,8J1bII160pTaMH. 

- ... • 



72 KOMnOHOBKA KY30BA 

,KO.myXOB, BbICTYnalO~HX B KY30B, H KaK CJle,nCTBHe YCJlO1KHeHHe KOB
CTpyKUHiH OCHOBaHH5I H IIOJIa KY30Ba H YMeHbmeHHe nOJIe3BoH lfiJIO
li1. a)l,H ero. 

fpY30noAoeMHocTb 

IlBTOMOOHJJII B m 

1,0 
1,5 
2,0 
3,0 
4,0 
5,0 
7,0 

Cpe.ll.HHA Bee KYSOBOB rpYSOBblX aBTOM06HJleA 

Bec KYSOBOB B KZ 

DJlaT¢,OpMa Cl1e~HaJlbHHA BbICOKo60pTHbIfi 
C OTKH,llHbIMH KY30B YHHBepC3J1bHHQ 

60pTaMH KYSOB 

- - -
200-300 300 -
300-400 400 700-8 0 
400-450 500 850-950 
450-500 650 -
550-600 850 -

850 - -

Ta6Auqa 17 

cJ)yproH 

350 
450 
530 

n p H M e q a H H e. Ka6HH8 JlByxMecTH8S1 - Bee 200-270 KZ, TpexMecT~ 
Hall - Bee 300-350 KZ, onepeHHe Bee 75-150 Kl. 

TIPH KOMnOHOBKe rpY30BoH IIIJlaTcpopMbl .u.OJI}KeH 6bITb ytlTeH opHeH
THPOBOlJHbIH Bec 6opToB. ECJlH 60PT BeCHT 60JlbIIIe 50-60 tee, uene
coo6pa3Ho BbIIIOJIHHTb ero cocralBH,bIM H3 ~BYX-Tpex qaCTeH, mapHHpHO 
CBH3aHHbIX Me>K.n.y coooii (IIeTJlHMH HJIH 3a.n.BH>KKaMH). 

B Ta'6JI. 17 npHBe,neHbl Beca pa3JtHqHbIX KY30BOB, Heooxo,nHMble.ll.JIB 
paClJeTa pacnpe.u.eJIeHHB Beca no OCHM aBTOM06HJIH H .n.pyrnx ueneH. 

§ 8. 04l0PMnEHHE KOMnOHOBOlJHOfO lJEPTE)I(A H MAKET 
BHYTPEHHEfO nOME~EHH~ KY30BA 

Pa60Ta no KOMnOHOB'Ke KY30Ba 3aKaHQHBaeTCH Bbl!l1YCKOM KOMIIJO
flOBOlJHOrO lJepTe>Ka 06bIlJHO B MacmTa6e 1 : 5 HJIH 1 : 2 HaTYPaJIbHOH 
BeJIHQHHbI. Ha 9TOT lJepTe>K HaHOCBTCH KOHTYpbI MexaHH3MOB a BTOMO-
6HJIH, JIHHHH .nOJIa H nOBepxHoCTb XO>KYXOB ,KO'JIeC, CH)l.eHb5l, npoeMbI 
,lJ,BepeH U OKOH C YKa3aHHeM .aaH6oJIee Ba>KHbIX pa3MepoB. ,llaJlee Ha 
lJepTe>K TOHKHMH JIHHHBMH HaHOCHTCH BHemHHe 'KoHryPbI KY30Ba, 
BbJHBHBmHeC5I B IIpouecce pa60TbI Ha,lJ. <pOPMOH aBTOM06HJIsr. 

,llJIH o6JIerQeHHH .u.aJIbHeiirneH paOOrroI HaJJ. KY30BOM BepXHlO1O 
JIHHHIO paMbI B 6oKOBQM 'BH,lle HaHOC5lT ropH30HTaJlbHO .n.a1Ke 'B Tex 
CJIYlJa5lX, Kor,na paMa HeCKOJIblKO HaKJIOHeHa, HanpHMep y rpY30I3JbIX 
aBTOM06HJIeH; Ta'K>Ke 'rop,H30HTaJIbHO HaHQCHTCH JIHHHH OCHOBHOii 
nOBepXHOCTH nOJla B CJlytlae Hecyruero KY30Ba. TaKHM 06pa30M BeCb 
60KOBOH BH,lJ, aBTOM06HJIH OKa3bIBaeTCSI KaK 6bI HeCKOJIbKO nOBepHy

TbIM; nOBepXHOCTb .n.oporH H306pa>KaeTC5I CJIerKa HaKJIOHHoii JIiHHHeii. 
JIHHH5I paMbI HJIH <DOJIa CQHTaerCH 6a30BOH (HYJleBoii) JIHHHeii .n.JI5I 
OTCtIeTa pa3MepOB no 'BblCOTe. Ba'30BOH JIHHHeH )l.JI5I OTCQeTa pa3MepOE 
no ,z:tJIHHe CQHTaeTC5I npoeKIl'HSI BepTHKaJIbHOii nJIOCKOCTH, npOXOASI~eH 
tIepe3 OCb nepe.n;HHX 'KOJIeC, a JI.JIR OTClJeTa no mHpHHe - OCb CHMMeTpHH 
a BllOM06HJIH. Ha KOMlIIOHOBOlmOM Qepre>Ke roHK:HMH JIHHHHMH TymblO 
(>KeJIaTeJIbHO UBeTHOH CHHeH HJIH 3eJIeHOH) HanOCHITCH npHMoyro.nb
HaSI ceTRa c KJIeTKaMH pa'3MepoM 200 X 200.M.M Ka>K.ll'.aH )l.JIH HaTypaJIb· 
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HOH B€JIHlJHHbI (200 MM .nJIH Ma,cillTa6a 1 : 10, 40 MM ,nJIH MaCIIITaOa 

1 : 5, 100 MM ,nJIH MaCIIITa6a 1 : 2). O)l.Ha H3 JIHHHH ceTKIf B Ka:>K,QOM 

HanpaBJIeHHR cosna,lJ,aer C HH}I{HeH, nepe,QHeH If cpe,nHeH HYJIeBbIMR 
JIHHHHMH. CeTKa .lI.OJDKHa 6bITb nOCTpoeHa C OOJIbUIOH TOlJHOCTbIO (pa3-

HHII.a B ,nHa'I'OHaJIHX npHMOyroJIbHH'Ka Ha ,n;JIHHe 2 .M He .lI.OJIJKHa COCTa
BJIHTb OOJIllIIIe 0,25 MM). Ha 1II0JIHX lJepTe}l{a npOTRB Ka:>K)l;OH JIHHH.If 

ceTKH CTaBHTCH HeOOJIblIIOH 'KpYJKOK C 0003HalJeHHeM paCCTOHHHH OT 
,naHHoH JIHHHR )1.0 cooTBeTcTBYIOW.eH Hy.rreBoH. CeTKa nOMoraer YiB5l3bI

BaTb pa3MepbI 'KY30Ba (ocooeHHo ero HapY}I{HOH nOBepxHocTH) H OCBO

OOJK,naeT KOHCTpYKropa npR HaHeceHRH Ha nJIa30BOM lJepTeJKe .rr.eTa.JleH 

lIJIH 'llpH iIIpoBepKe pa3MepoB OT Tpy.noeMKRX oJIO)J.ClJeTOB H oOMepoB. 
CeTKa HY}I{Ha TaK}I{e ,nJIH CHHT,HH IIIa6JIOHOB H nocTpoeHHH nepcneKTRB

HbIX pHCyHKOB aBTOMOORJIH. 

MaKeT BHYTpeHHero nOMew.eHHH 'KY30Ba, KOTOPhIH crPOHTCH napaJI
JIf'JIbHO C pa3paOOrKoH KOMnOHOBKH, He ,nOJIJKeH nOJIHOCTblO COOTBeT

c-rBOBaTb ¢oplMe H OT)J.eJIKe ,oy.zr.yrn;ero aBTOMOOHJIH. Ha BIIYTpeHHeM 
MaKeTe ,nOJI}I{HbI ObITb ,nOCTaTOlJHO TOlJHO IBocnp OH3 Be,lJ,eHbI CR)l.eHbH, 

opraHbI ynpaBJIeHRH, npoeMlbI )l.BepeH H OKOH, nOBepXHOCTb nOUIa R' no
TOJIKa. Y CTaHOBKa BHyrpeHHero MalKeTa Ha KOJIeCa He 06H3aTeJIbHa, HO 
,n;JIH npOBepKH npaBHJIbHOCTH [JOCTpoeHHH KOJIeCHbIX KOJKYXOB (OCO

oeHHO nepe~HIfX) H RX YBH3KR C BHYTpeHHHM nOMew.eHHeM - JKeJIa;

Te.TIbHa. TIOJI BbloJIOJIHHeTCH H3 TOJICTOH ¢aHepbI RJIH )J.OCOK, MO:>KeT 
OblTb TaK:>Ke HCnOJIb30BaH MeTaJIJIoH-lJeCKHH nOJI OT BbrIIIe~'llIeI'O H3 CTPOH 

aBTOMOOHJIH. Kopnyc IKY30Ba .n.eJIaeTCH 'B BH)I,e KapKaca C COOJIIO,ne
HHeM BHYTPeHHero :KOHTYpa CToeK H 0pYCKOB H 06IIlHBaeTCH H3HYTPH 
TOHIKOH ¢aHepOH, nJIOTHbIM KapTOHOM HJI,H I'H6KHMH peHKaMH (CM. 
<pHr. 2). PYJIb, ne,n;aJlH, pbIlJarH, a HHOr)1.a H W.HT npHoopoB RC'llOJIb-
3y101'CH, TaK :>Ke K3JK H CHJI.eHbH, OT cyru.ecTBYIOru.HX aBTOMOOHJI,eH. 
ECJIH He y,n;aeTCH no,no6paTb CH,lJ,eHbe, nO)I,XO,ll;H'llJ,ee ,nJIH HOBOH KOMno
HOBKH, K rOTOBbIM CH,ll;eHbHM nO.lllIIIHBaIOT :saTHHKH HJIH BaJIHKH H Ha)l.e

BalOT Ha CH.zr.eHbH lJeXJIbI. ECJIH MaIKeT BbloJIOJIHeH oe3 KOJIeC, KO:>KYXH 
MO:>KHO C)l.e.TIaTb B BH.zr.e )1.epeBHHHbIX 6o.nBaHoK; IIpH HaJIH'lJRH' KOJIeC 

KO:>KYXH H3roTOBJIHIOTCH R3 JIHCTOBOro MeTaJIJIa RJIH R3 na'llbe-Ma,IIIe 
(KJIeeHaH B HeOKOJIbKO CJIOeB 6YMara). TIo.rr KY30Ba YCTaHaBJLliBaeTCH 

OT IIIOJIa IIIOMeru.eHHH, B KOroPOM HaX0.lI.HTCH Ma'KeT, Ha ypoBHe, COOT
BeTCTBYIO'ru.eM TOMY, ,KOr.1la aBTOMOOHJIb HMeeT nOJIHYIO Harpy3KY • 
.llBep'H BblnOJIHHIOTCH B BH)I.e paMOK Ha neTJIHX. TaKoH MaKeT .zr.aeT 
,nOCTaTOlJHOe npe,nCTaBJIeHHe 0 BMeCTHTeJIbHOCTH, y.rr.OOCTBax nOCa,IJ.KR, 

BXO,ll,a H Bblxo.na B HOBOM KY30Be. CH.zr.eHbH H opraHbI ynpa'BJIf'HHH 

:>KeJIaTeJIbHO 3aKpenJIHTb TaK, lITOOhI MOJKHO OrbIJIO HeC'KOJIbKO nepeMe

ru.aTb HX JI.JIH orrpe,neJIeHHH HaHOOJIee y,nOOHoro rrOJIO:>KeHHH. Y,nOOCTBa 

.llJIH 'llaCCa:>KRpOB .nOJI:>KHbI ObITb 'BCeCTOpOHHe HcnbITaHbI Ha MaKeTe. 

Pa3MepbI, OKOHlIaTeJIbHO YCTaHOBJIeHHble Ha Ma'Kere, nepeHOCHTCH Ha 
KOMnOHOBOlIHbIH lIepTeJK KY30Ba. 

Ha .9TOM 3aKaHlIHBaeTCH B OCHOBHOM paOOTa no KOMIIOHOBKe KY-

3OoBa, KOTopaH npe,n;onpe)J.eJIHeT ¢OPMY, Y)1.00CTBa H B ·OOJIbllIOH CTeneHH 
KOHCTPYKUHIO 0YJI.yw.ero aBTOMOOHJIH. 



r.nABA 111 

q,OPMA ABTOM06HJUI 

§ 1. BHA~ H OCOSEHHOCTH ~OPM~ ABTOMOSHn" 

Pa3pa6OTaHHaH KOMnOHOBKa KY30Ba H alBTOM06HJIH JIO}l{HTCH 

B OCHOBY OO'heMHOfO peIIIeHHH ero CPOPMbI, .a0 e~e He HBJIHeTCH 3aJIO
rOM Toro, tITO aBTOMOOHJlb Oy.rr.eT KpaCHBbIM, tITO OH 'OY.l1.eT COOTBeT

CTBOBaTb BbICOKHM 3CTeTI1tIeOKI1M Tpe60BaHI1HM COBeTCKoro nOTpeOH

TeJIH. KpOMe Toro, .rr.I1HaMI1tIeCKI1e KatIeCTBa aBTOM06HJIH Tpeoy.IOT, 

1fI06hI KY30B (oco6eHHO ,nJIH JIerKoBoro aBTOM06wIH) HMeJI OOTeKae

MylO CPOPMY, YMeHbIIIalOIII,YIO conpOTI1BJIeHHe n03,nyxa npI1 ,nBH}I{eHrI1I1. 

TI03TOMY KOHCTPYKTOpy aBTOM06HJIbHOro Ky30Ba H Xy,nO}l{HI1KY, paQO

TalO~I1M Ha,n ero CPOPMOH, HOOOXO.ll.HMO 3HaTb 3alKOHbI o6'reKaeMOCTH. 
TaKI1M 06pa30M [JpoeK~I1pOBaHI1e CPOpMbI aB1'OM06I1JIH COCTOHT H3 xy.rr.O

}l{eCTBeHHoro npOeKTI1pOBaHI1H, HJIH pa3paOOl'KI1 ,KOM'l103I1UHH CPOPMbI, 

)I,JIH Bcex aBTOM06I1JIeii 11 113 '"poeKTI1pOBaHHH 06TeKaeMOH CPOpM-bI 

KY30Ba .l1.JIH JIerKOBbIX aBTOM06HJleii. 

Ha)J. cpopMoii KY30Ba 06bltIHO pa60TalOT ~OHCTPYKTOPbI, XY)I.O}l{HI1KH, 
CI{YJIbIITOPbI 11 apXI1TeKTOpbI, B aa.ll.atIH KOTOPbIX BXO)I.HT C03)I.aHHe 

KpaCI1'BOH CPOPMbI 'KY30Ba npH C06JIIO.ll.eHHH Bcex Tpe6oBaHH'H KOMno.

HOBKI1, KOHCTPYKUI1H H 3 KCTIJIO aTaUH,H', npHCYIII,I1X .l1.aHHOMY aBTOMO
OHJIIO. 

KOMII03I1UI1H CPOPMbI aBTOMOOHJIH - He TOJIbKO pe3yJlbTaT CBOtJO.ll.

HOro TBOptIeCTBa XY.ll.OJKHHKOB. Ee OCHOBOH HBJIHeTCH pH)I. cp,H3HtIeCKHX 

3aKOHOB, HanpHMep 3aKOHOB BOCnpI1HTI1H qeJIOBetIeCKHM fJIa30M pa3-

JII1tIHbIX 'llpe,nMeTOB H reOMeTpHtIeCKI1X IIIpOnOpUHH Me}l{.rr.y OTpe3KaMH 

JIHHHH, tIaCTHMI1 nOBepXHOCTH, OO'heMaMH, npHpo,nHbIX 3aKOHOB 

nocTpoeHI1H )J.BH:H{ymerocH TeJla, oCBew.eHHH H T. n. HCnOJIb30BaHHe 

3THX 3aKOHOB 06JIertIaeT pal60TY apXHTeKTopa H XY.l1.0JKHH'Ka H n03BO

JI5feT KOHCTPYKTOpy npH KOMnOHOBKe aBTOM06:HJIbHOro KY30Ba npa

BHJIbHO nOHI1MaTb TpeOOBaHHH, npe,lI,'hHBJIHeMble K HeMY XY.l1.0}l{HHKOM. 

n03TOMY KOHCTPYKTOP .l1.OJIJKeH 3RaTb OCHOBHble npaBHJIa nOCTpoeHHH 

KpaCI1BOH CPOPMbI aBTOM06HJUI. 
PaHbIlle '"PH pa3pa6oTKe KOMn03H.UHH aBTOMOOHJI5f KOHCTPYKTOPbI 

11 Xy.rr.O}l{HI1&H CTpeMI1JII1Cb HCnOJIb30BaTb onbIT CTPOHTeJIbHOH apXHTeK
Typbl, C03.l1.aBaBIIIHi1cH B TetIeHHe MHorHX BeKOB. Ho Ha npaKTH'Ke KOM

n03HIlHH HeIIOllBH}I{HbIX COOpy>KeHHH JIH'IIIb OTtIaCTH npHMeHHMa 

K aBTOMotJHJIIO. nJIH nO,l{BI1}1{HOro coopYJKeHIHH, KaKI1M HBJISIeTCH aBro

MOOHJIb, HOOOXO}tHMbI OCOObIe npHeMbI nOCTpoeHHH q>opMbl. 
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B aBTOMOOHJIe Ba>KHeHWeH tIaCTblO ero OO'beMHOH KOMn03UUHH 

B UeJlOM HBJISIeTCSI npo$HJIb, B TO BpeMSI KaK B 3,l1;aHliSIX OCHOBOH 

SIBJIHeTCSI cppOHTaJI1:JHaSI KOMTI03HUHSI cpacaJla. npOcpllJIbHaSI H CPPOH

TaJIbHaSI KOMUOOIIUHH aBTOMOOUJHI 06'be,ll.UHeHbI B oomeH 06'beMHOH 

tPoP'Me. 
Bce aBTOMOOHJIH <flO pacnOJIO>KeHIlIO OO'beMOB, COCTaBJIHlOmHX HX 

¢OPMY, MO>KHO pa3,neJIHTb Ha CJ1e,nYIOlI.lBe BHJI.bI: 
1) JIerKOBOH aBTOMOOIiJIb, aBTOoyc HJIH cpyproH C 06b1tIHblM nepe)l.

HHM pacnOJIO>KeHHeM )tBHraTeJISI, 3aKpblToro KanOTOM (q,HI'. 61, a-e); 
2) aBTooyc HJIH q,yproo 

BaroHHoro Tuna C )1BHra- fi od 
TeJIeM, pacnOJIOJKeHlHbIM B ~ 
npe,AeJIax KY300a, H JIer- o:J r.u:dJd? 6) 
H:OBoii aBTOMoOlHJIb C sa,ll- \ 
HUM pacnOJIOJKeHUeM ,llBHra- ~ J 
TeJIH (q,wr. 61,a He); 8) ~ d Ot) 

3) rpY30BOH a'BTOMOOHJIb _----_ 
OObltIHorO THna (q,Hr. 61, JIC C =-=::J. 
H 3); LQ o;J e) 

4) rpY30BOH a BTOMoOHJIb --

C Ka6HHoH, pacnOJIOJKeHHOii ~ 
H3',A ,ABHraTeJIeM (q,UT. 61, u m) ~ 3) 
H K). 

Y aBTOMOo.HJIeii nepBoro Q ~ 
BH~a 'BOOMO>KHbI ,llBa npHH-1 = ~I 1-1 ~~;;;J-I 
UHna tIJIeHeHHSI (paS,lleJIe- u) --= ~L ~ iT:J K} 
HHSI) OO'beMOB. B O,llHOM CJIy-
tIae (60JIbWHHCTBO JIerKOBbIX cI>Hr. 61. PaallHQHble fPOPMhI aBToMo6HIIH. 

aBTOMOOHJIeH) HMeercSI OCHO-
iBaHHe HJIH OCHOBHOii (HH>KHHH) Kopnyc H Ha,ll.crpoHKa (q,Hr. 61, a H 6) , 
pa3,neJIeHHble nOSIcHoH JIHHHeH, B .n.pyroM CJIyqae - cooCTBeaHo KOp

nyc H nepe,lloK (q,HIf. 61,8 H 2). 

B OOOHX CJIytIaSIX ·B03MO>KHO HaJI'HtIHe BblCTYIlaromHX KpblJIbeB 

(XOTH B nOCJIeJJ.Hee apeMH KOJIeCa YTa,nJIHBarorrcSI B KOpnyce Ky
SOBa) • 

ABTOMOOHJIH BToporo 'BH,lI.a TaK>Ke ,lI.onYCKalOT ,nBa npHHUHna tIJIe
HeHliiSI -B BH}le oomero 06;'eMa (cpHlI'. 61, a) HJIH B BHl(e OCHOBaHHSI 

H Hal(CTpoiiKH (q,Hr. 61, e). 
ABTOMIOOHJIH TpeTberO BH,na B cBoeH nepe,nHeii tIaCTH COOTBeT

crnYIOT nepBoMY BH,lI.Y (cpHI'. 61, ~ H 3), alBTOMOOMJIH tIeTBeproro
BTOPOMY (cpHr. 61, u 'g K), HO nepe,llHnH tIaCTb MX ,AOJI>KHa cOlle

TaTbCSI C 'OOJIbWHM OO'beMOM KY30Ba )1.JISI rpysa (nJIaTcpopMbI, cpyproHa 
II T. n.). 

KOMnOSItUHH CPOPM, pa3,lle.neHHblx Ha OT,neJIbHble lIaCTH no I'OPR·· 
30HTaJIH (cpur. 61, a n 6), COOTIBeTC11BytoT ,llJBH>KymHMcSI coopy:meHHSIM 

·11 SIDJISIIOTCSI 'ooJIee pacnpocTpaHeH-HblMH, qeM KOMn03RUHH CPOpM, pas
.n;eJIeHHI?IX Ha OT,neJIbHble tIaCTH no BepTH~aJIH (<PHI'. 61,8 H 2). 
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TIo CBOeMY BHemHeMY 'BH,lly aBTOMOOWIb npe,llCTaBJIHeT C060H 
06'beMHyK> 4K>P'MY C IKpHBOJIHHeHHhlM, peiKe JIOMaHbIM Xapa,KTepOM 

nOBepXHOCTH. 
BepXHHH ,Ha,llCTPOHK9 aBTOMOOHJIeH SIBJIHeTCH 4K>PMOH C TaK HaSbI

Ba8MbIM MaJIlbIM SalJ10JIHeHHeM (BBH.ny HaJIHllHH OKOH) , OCHOBHOH iKe 

Kopnyc H saKpbITble IllJHTKaMH KPbIJIbH HBJIHIOTCH CPOPMOH sanOJI
HeHHoii. 

,llBHiKeHHe aBTOM06HJIH OKOJIO HCTOllHHKOB CBeTa Hero nOBopOTbI 
no.ll paSJIH'llH,bIMH yr:naMH no O'fHOmeHHIO K 9THM HCTOllHHKaM BbISbI
BalOT Ha ero nOBepXHOCTH IIOCTOHHHoe H3MeHeHHe CBeTOTeHH. Ho BHem
HHH IBH,lJ; aBTOMOOHJIH He ,llOJIiKeH HapymaTbCSI OT paCnOJIOiKeHtHH OJlH
KOB H OT HSMeHeHHH CBeTOTeHH; C 9TOH 1'Oll'KH 3peHHH HaHOOJIee OJIaro
npHHTHOH SIBJIHeTCsr ,OJIeCTHIIJ.aH IfIOBepXHOCTb, He HMelOm,aSI pe3KO 
OlleptIeHHbIX rpaHeH. 

§ 2. BocnPHSITHE c:z,OPMbl ABTOM06HnSi 

4»opMa ,llBHlKyw.erOCB Te.JIa H aaKOHbI apeHHB. <l>opMa TeJIa Ka)KeTCH 

Ha6JIIO}J.aTeJIIO KpaCHBOH, eCJIH npH [lOCTpoeHH'H ee coMlO}J.eHbl Sa-KOHbI 
3peHHH. <PopMa aBTOM06HJIH BCJIe}J,cTBHe ero InO)I:BHiKHOCTH JlOJIiKHa 
ObITb paCCtIHTaHa Ha BOCnpHHTHe B TetIeHHe 'KOPOTKOro npoMelKYTKa 
BpeMeHH. BMeCTe C TeM aBTOMOOHJlb MOiKeT ObITb H B COCTOHHtHH He
nO}J.BHiKHOCTH (npH CTOHHKe), 1J109TOMY}J.JIH ero KOMno3HIlHH TaKiKe 
,lleHCTBHTeJIbHbI H 061IlHe 3aKOHbl speHHH. 

HecMoTpH Ha TO, liTO nOJIe 3peHHH rJIasa tIe.rrOBeKa cpatBHHTe.rrbHO 

BeJlHKO, BocnpHHTHe rJIa30M IfIpe}J.MeTOB, cpHryp H JIHHHH 60JIbmHX pas
MepoB Bcer)J.a conpOBOiK,llaeTCH HeKOTopbIM BpamelLHeM fJIa3HOfO 
HOJIOKa HJIH ,llBHiKeHHeM fJIaS9. 31'0 BbISBaHO TeM, tIro OOJlaCTb pe3-
KOro speHHH fJIaSa HaMHoro MeHblIIe seero nOJIH apeHHH. Pa:BHOMep· 
Hoe .llBHiKeHHe fJIaSa, HanpHMep IIIpH .aa.6JIIO)J.eHHH npHMOH JIHHH'H, He 
Tpe6yeT OT fJIa3a OOJIMIIHX <lm3Hftlec'KHX YCWIHit ECJIH iKe B OtIepTa
HHHX Ha6Juo)J.aeMoro npe)J.MeTa IHJIH JIHHHH npOHCXO)J.HT pesKoe H3MeHe
HHe (HanpHMep nOBOpOT npHMOH no,ll yrJIOM), TO rJIa3 npeO)J.OJIeBaeT 
9TO H3MeHeHHe ¥iKe C HeKOTOpbIM YCHJIHeM, Ta,K KaK no ,HHepIlHH OH 
CTpeMHTCH IIpO)J.OJIiKHTb 'lIepBOHallaJIbHOe HanpaBJIeHHe CBoero JlBHiKe
HHH. TI09TOMY CMHrtleHHe, DrJIaiKIH'BaHHe pe3KOCTH nepexo)J.a B O'lJepTa
HHH Ha.oJIIO.llaeMoro npe,llMeTa .llJIH fJIaSa 'BeCbMa iKeJIaTeJIbHO, TaK KaK 
B npOTHBHOM CJIyqae yroJI Me.m.n.y JIIHHHHMH ,6Y)J.eT Ka3aTbCH 66JIbllIHM, 
lIeM }J.eHCTBHTeJIbHbIH. 

ilPH Ha6JIIO,neHHH nepeJIOMa ,IJ;BHiKYIIlHXCH :JIHHHH HJIH CPOPMbI npo
HCXO,llHT HapymeHHe BocnpHHTHH CPOPMbI B IleJlOM HJIH HenpOH3BOJIbHOe 
CrJIaiKHBaHHe fJIa30M 9roro nepe.rrOMa. 

TaroHM 06pa30M nepBblM TpeOOBaHHeM II{ cpopMe aBTOMOOHJIH C TOllKH 
3peHHH ,saKOHOB BocnpHHTHH HBJIHeTCH 06eOnetIeHHe iIlJIalBHOCTH nepe
XO,nOB OT o,naoii tIaCT,H CPOpMbI K ,llpyroii. 

HapH.llY C npHMbIMH JIHHHHMH H nJIOCKOCTHMH rJIa3 :JIerKO BocnpH
HHMaeT OKPYiKHOCTJf, npe,nCTaBJIHIOIIl.He COOOH JIHHHH C nocToHHHOH 

KPHBHSHOH, 9JIJIHnCbI, napa60JIbI H ,nPYfHe BH,llbI KpHBbIX C nocroHHHbIM 



BOCnPH51THE 4tOPMbI ABTOMOBHJl51 17 

H SaKOHOMepHbIM H3MeHeHHeM KpHBH3HbI. Ho B TO BpeMSI RaK nepexo.n; 
or npSIMoH JIHHUH K COOpSI}KeHHOH C HeH napaOOJIe H fHnep60JIe JIeroK 
J{JISI rJIa3a, TaK KaK B l'OqKe conpIDKeHHSI paJ{HYc KpHBH3HbI 06eHX 
;JJHHHH oeCKOHeqeH, nepexoJ{ OT npSIMOH K .n.yraM OKPY}KHOCTH WIH OT 
J{yrH O,rr.HOro paJ{HYca K J{yre J{pyroro Tpe6yeT pe3Koro H3MeHeHHSI 

)lBH}KeH'HSI rJIa3a. 
TIocTpoeHHe J{yrH OKPY}KHOcm O)l.HOro pa.n;Hyca, KaCaTeJIbHOH 

K ,nByM npSI:MhIM, paC'llOJIO}KeHH,bIM no,n y,rJIOM, B03MO}KHO JIlUIIb npH 
paBHOM paccroSIHHH orr T()qeK KacaHHSI J{O 
TOlleK nepecelleHHSI KaCaTeJIbHbIX (L = L 1) 

($Hr. 62). ECJIH 3TO ycJIOOHe He COOJIIO
.n;eHo, TO Hoo6xO;llHMO HaJIHllHe He MeHee 
.lI.Byx OKPY}KHOCTeH (cpnr. 62, a), H B 3TOM 
CJIyqae rJIa3 Ha6JIlO)1.areJISI ,nOJI}KeH 1pH}K){bI 
!peaKO H3MeHSITb CBoe ,l{BH}KeHHe, TaK KaK 
'neHTpbI KpHBH3HbI paOOOJIO}KeHbI B paSHbIX 
TQq:KiaX, Tor.n;a KaK npH COnpSI1KeHlHH napa
OOJIHlllecKHM OTPe3KOM H3MeHeHHe npOHC
Xo.n;HT JIHWb ~Ba}K)I.bI H C HOOOJIbmH.M YCH
JIHeM (cpHf['. 62, 6) . 

CJle,noBaTeJIb'HO, ,nJISI 06ecnelleHHSI n.1IaB
HOCTH nepexo!lla B OqepTaHlHHX o,nHoii 
CPOPMbI Hoo6xo;lI.HMO nocreneHHoe HapacTa
HHe HJlH YOhIBaHHe KpHBH3HhI JlHHHH H no
IBepXHOCTeii, T. e. nOCTpoeHHe nOBepmocTeo 
'C nOMoID;blO ~PHBbIX BToporo nopSI,nKa
napa60Jl, rHnep'OOJl (JleKaJIbHbIX K!PHlBbIX) • 

rJla3 BocnplHHHMaeT cpOpMy oea YCHJlHH, 
ecJIH COCTaBJISIIOID;He ee OTpe3KH, nOBepXHo
CTH H oO'beMbI OTJIHllaIOTC5{ no pa3MepaM 
JIHmb HOOHaqHTeJIbHO. TI03TOMY B qJIOOeHHH 
coopy~eHHSI, B qaCTHOCTH aIBTOMOOHJISI, He-

t 

5) 

<PHI'. 62. CKpyrneHHe yrna 
npH nOMOlUH llyr OKPYlKHO
cTeH (a) H napa6onH~ecKoH 

KPHBOH (6). 

06xo.n;HMa onpe,n.eneHHaSI nponopUHOHaJIbHocTb. OIIbITOM YCTaHOBJIeHO, 
qTO OJUIOH H!3 HaHOOJIee 6JIaronpHSITHbIX J{JISI BocnPHSITHSI SIBJISIerCSI 
DipOOopUHOHaJIbHOCTb TaK Ha3bI'BaeMoro «30Jlorroro CeqeHHSI» 1. 

I B CTPOHTeJJhHOH apxHTeKTYpe npHMeHHeTcH pHJl OTHOmelIHH, C DOMOlUhlO 
KOTOPhlX B03MO>KHO nOCTpoeHHe fPOPMhI. 06'heMa. DJIOCKOCTH B BH)le cTporHx 
CHCTeM. OCHOBOH STHX OTHOmeHHH .SIBJISIIOTCH qaCTO BCTpeqaIOlUHeCH B DpHpOJle 
DPODOpUHH. 

lIalUe Bcero DOJIh3YIOTCH DpoDopUHeA «30JIOTOrO CeqeUHH». T. e. )leJJeHHeM 
oTpe3Ka Ha JlBe qaCTH B KpaHHeM H cpeJlHeM OTHomeHHB, KOTophle HaXO~HTCH 
B TaKoH saBHCHMOCTH: 

rAe a - ,lI,JIHUa Bcero OTpe3Ka; 
b - ero qaCTh. 

b a-b a = -b- = 0.618. 

«30JIOTOMY CeqeHHIO» COOTBeTCTByroT DPODOPUHH cOOPY>KeHHA KJIaCCH'IeCKOH: 
apXHTeKTYphl, aeKOTophlX paCTeHHA. CTpOeHHe CnHpaJIeH paKOBHHbI H ,lI,p. TaKa" 
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ConocTaBJIeHHe OTpe3KOB, JlHHHH, OO'beMOB H )I.pyrHx 3JIeMeHTOB 
KOMn03HUHH )I,OJI:mHO npOTeKaTb B Onpe)I.eJIeHHOH nOCJIe,llOBaTeJIbHOCTH, 
IIT06bI rJIa3 npH naOJIIO,lleHHH COBepIIIaJl nJIa'BHQe, a He oKaIlKo06pa3-
Hoe )l,BH:meHHe. 

Pe3KO pa3JIH1IHOe nOCTpoeHHe nepe)I,HHX H 3a,llHHX KpbIJIbeB 

H OCHOBHOH KOHTYPHOH JIHHHH 'KY30Ba BocnpHHHMaeTC51 rJIa30M KaK 
HeKpaCHBoe, nocTpoeHHe :me no OJI,HOMY rrpHHUlffIy 003,lI.aeT HeOOXO,lI.H
MylO rapMOHHIO. Ho nOBTopeHHe B 06rn.eH <PopMe O,lI.HOrO H Toro :me 
xapaKTepa JIHHHH JlerKO BGCnpHHHMaeTCH JIHIIIb ,lI.O Tex nop, 'I10Ka OHO 
He craHoBHTCSI MOHOTOHHblM, Ha30HJI'lIBbIM. 

Y,llOo.HbIMH ,lI.JISl BocnpHSlTHSI rJIa30M SlBJISIIOTCSI CHMMerpHIIHbIe npo

nopllHH TeJIa H nponopllHH, aHaJlOrHIIHble «30JIOTOMY CelleHHIO». Ho 
COOJIIO,lleHHe CHMMeTpHH B rrOCTpoeHHH OOKOBoro BH,lI.a aBTO
MOOHJIbHOrO KY30Ba C03)I.aeT Bne1laTJIeHHe HenO)I.BH:mHOCTtH Bcero aBTO
MOOHJISI. B rrOCTpoeHHH :>Ke nepe)I.HerO H 3a,nHero BH,lI.a CHMMerpHSI He
OOXO)I.HMa, IITOObI nOJI,lIepKHYTb nonepellHYIO ypaBHoBeIIIeHHOCTb aBTO
MOOHJl51 ,H nOCTOSlHCTBO ero nponopllHH no Mepe npHOJIH:meHHSI HJlH 
y.naJleHHH OT rJIa3a HaOJIIO,llaTeJIH. 

InpH HaOJIIO)I,eHHH ,LI.BH:mym.erOCH aBTOMOOHJISI MeJlKHe ,lI.eTaJIH, 
Y30PbI, YKpaIIIeHHSI OCTalOTCSI He3aMelleHHblMH. rJIa3 BoonpHHHMaeT 

TOJIbKO OCHOBHYIO CPOPMY. lJeM nporn.e cpopMa npH YCJIOBHH COOJIIO,lI.e
HIHI npaBHJlbHbIX nponOPIlHH, TeM Jlerqe socnpHHHMaeT ee rJIa3. 

nepe)J.BH,raHCb, OT,lleJIbHbIe TOqJKH aBTOMOOHJISI KaK ObI npOllepllH
BalOT B npOCTpaHCTBe HeBH)J;IIMhIe napaJIJIeJIbHble JlHHIIH (cpHr. 63). H3 
3aKOHOB :nepcneKTHBhI H3BeCTHO, liTO 3TH JIHHHH CXO,LI.HTCH B O,llHOH 

TOIlKe Ha ropu30HTe. nOOTOMY rJIa3 BocnpHHHMaeT napaJIJIeJIbHbIe 
JIHHHH B nOCTpoeHHH KY30Ba, He CBSl3aHHble Me:m,lI.y COOOH flJIaBHbIM 
nepeXO,lI.OM, IKaK 060pBaHHbIe. 

nO)I,TBep.u.HM OllrHCaHHbIe npaBHJIa rrOCTpoeHHSI CPOPMbI aBTOMOOHJlH 
HeCKOJIbKHMH rrpHMepaMH. 

Ha <pHr. 64 H30opa:meHbI npocplIJIH aBTOMOOHJIeH C pe3KHMIH nepe
JIOMa:MH 'KoHTYpa (a), C YMeHblIIeHlIeM pe3KocTH nepeJIOMOB nYTeM 
cKpyrJIeHHSI yrJIOB (6), C YBeJIHlIeHHblMIH yrJIa'MH Me:m,lI.Y oTpe3KaMH 
Ii C npHMeHeHlIeM OTpe3KoB napa6oJIbI, -CrJIaJKHBaIOIUHX 3TH yrJIbI (8). 
UeJIbHOCTb <POpMbI BO BTOPOM IH B ocooeHHOCTH 'B TpeTbeM CJlyqae BbI
pa:meHa, HeCOMHeHHO, OOJIee OTlIeTJIHBO, lIeM B nepBOM, H BocnpHHH
MaeTCH ObICTpee. 

,UpyrHM npliMepOM HBJlSIeTCH nocTpoeHHe nOHCHOH JIHHHH B BH,lI.e 
npHMOH HJIH KpHBOH. 'ueJIO B TOM, liTO rrOSICHaSI JIHHHSI, IIOCTpoeHHaSI 
B OOKOBOH rrpOOKUHH aBTOMOOHJISI 'B BH)le ropH30HTaJIbHOH rrpSl'MOH, 
B ,lI.,eiicTBHTeJIbHOCTH BbIrJIH)I.HT npOBHCalOIIJ.eii; B CJIyqae Bep1iHKaJlbHbIX 
orropHbIX JIHHHH (OOJIHIlOBKH paJI,HaTOpa H 3a,lI.HeH CTeHKH) 3,lI.eCb HMeeT 
MeCTO O'IITHlIeCKHH OOMaH, XOPOIIIO H3BeCTHbIH B CTPOHTeJIbHOH ap~liTeK
Type (cpHr. 65, a); B CJ1Yllae cKpyrJIeHHH nepe,llHero H 3a)J.Hero KOHllOB 

UPOUOPIJ.HOH8JIbHOCTb BeCbM8 y,n06H8 ,nJIH SPHTeJIbHOrO BOCUpHHTHH. rJI8S JIerKO 
COUOCT8BJIHeT OTpeSKH, <PHrYPbI, TeJIa, pa3MepbI KOTOPbIX OTHOCHTCH KaK 0,618: 1, 
B TO BpeMH K8K MeHbW8H HJIH 60JIbW8H p83HHIJ.8 B p83Mep8X 3aTpy,nHHeT COUO
CTaBJIeHBe. 
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<I> Hr. 63. CxeMa nepeMe~eHHH OTAeJlbHblX TOqeK nOBepXHOCTH 
aBTOM06HJIH; JlHHHH nepeMell'leHHSI TOqeK KalKYTCH CXO.ll.HIl'lHMHCH 

B O.ll.HOH TO'llKe Ha. I'OpH30HTe. 
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¢>Hr. 64. YrJlOBaTaH (a) H cKpyrneHHble 
(9, 8) q,OpMbI 8STOMo6HJlSI. 
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<l>Hr. 65. noseHaH JIHHHH KyaoBa: 
a - npSlM8st nOlicHast JlOUHS npH yrJlOBaTbiX OtiepTaRUIiX 
KYSOB8; 6 - npSlM8K .I1HHMB co cKpyrJleHHblMH KOHueBblMH 
YQaCTKaMI1; 8 - npHM8B JlHBiUI npl( HaK.I1(;HHblX OKOHHblX 
CTOI\K8X; Z - BHA Ha nORCHYIO JlHHHIO caepXYi iJ - npa-

BHJlbllOe nOCTpoeHHe nOIlCHol;\ nUNIifH (.11118811 C'nerKa 
l130rHYTa; B OTJlH'I8e OT JlHRMA Ha cxeMax a - , 91'a 

nOIlCHaB .IIHllHB He BblrJl!lAHT npoBHcalOlUel\). 
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nOSlCHOH JUIHlUI ee npSlMaSl cpe)1.HSISI qaCTh TaIOKe KaJKeTCSI npOBHCalO
meH H3-3a HHepllIlH B3r JlSI)1,a, )1,BH1KymerocSI no KPHBOH cnepe,nH 

Ha3a)1, HJIH, Hao6opOT, C3a)1,H BJIepe,lJ. (cpHr. 65, 6). HaKJIOHHoe BeTpo· 
Boe OKHO, HaKJIOH 3a)1,HeH CTOHKH H 'I10KaTaSl JIHHHH 'KpblillH eme 60JIee 
ycmumalOT 3<p<peKT npoBHcaHHSI nOSICHoH JIHHHH Ha OCHOBaHHH npa

miJIa 06 OnTHqeCKOM YBeJIHqeHHH yrJloB fiPH H3MeHeHHH )1,BHJKeHHSI 
rJIa3a no:u, yrJloM (<pHr. 65, 8). npH o Ha6JIIO,n;eHHH aBTOM06HJlSI COOKY nOHC
HaSl JIHlHIIH 06bflIHO OKa3blBaeTCSI He
CKOJlbKO HH1Ke ypOBHSI rJIa3a qMO

BeKa H BblrJISI)1,HT npOBHCalOIII.eH eme 
H nOTOMy, lITO OHa onoSlcbIBaer KPH'BO
JIHHeiWylO IS TIJIaHe nOBepXHOCTh aBTO-

<l>Hr. 66. MOHOTOHHaH KOMII03Hl{HH Mo6HJISI (<pHr• 65, z). 
KY30Ba. nOSICHaH JIHHHH B KOMITI03'HIlHH 

3'BTOM06HJIH )1,OJl)KIHa 6bITb HecKOJlbKO 
BhwayTa BBepx B cpe;L(Heii qa'CTH, KOOil,bI ee )KeJIaTeJIbHO cKpyrJIHTh 
(orryCTHTb) KaK MO)KHO 60Jlee nJlaBHO (cpHr. 65, 8); JlHHHlO IqlbIJlIIH 

KY30Ba no,n;HHTh BBepx (BbIiIIYKJIOCTh), a HHJKHIOIO JIHHHIO KY30Ba 
CJlenKa H30rHyTb BHH3 B cpe~eH qaCToH. 

Ha CPH<f. 66 nOKa3aHa 'KOMn03HIJ.HH C MOHOTOHHbIM nOBTOpeHHeM 
JI'HHHH. 

Ha <pHr. 67 npHBe,n;eHo HecHMMeTpH'lIHOe nocTpoeHHe IIepe.n.Hero BH,lla 
rpY30Boro aBTOM06HJlH H aBTo6yca BarOHHoro THna. TaKHe KOMTI03H

IlIlH HeypaBHoBellIeHbI, HeycTOHqHBbI, XOTH B OCHOBe aCHMMeTpHH H JIe

)KHT H3BeCTHaH TeXHHqeCKaSl lleJleCOOOpa3HOCTb. 

( ) 

<l>Hr. 67. HecHMMeTpHtlHOe nocTpoeHHe nepe.ll.Hero BH.II.a 
aBToMo6mui. 

nOCTpoeHHe .II.BHlKYlllHXCSI TeJI B npHpo.D.e. BemH H CoopY)KeHHH, 
c,neJIaHHble qeJIOBeKOM, BhlrJIH)1,HT 06bIlIHO KpaCHBO H XOPOIliO BbIIIOJI

HHIOT CBOH CPYHKIlHH, eCJIH B HX cpopMe HJIH ,neTaJlHX 3TOH CPOPMhI 

nOBTOpSllOTCSI lIepTbI, npHCYIII.He npHpO)1,HbIM cpopMaM (HanpHMep caMO
JIeT, ,6JIH3KlIH K cpopMaM IITHIl, nO)1,BO,lJ.HaSl JIo)1,Ka, 6JIH3KaH K <popMaM 
plhI6). n03TOMY <popMa )1,BHJKymHXCH coopYJKeHHH )1,OJDKHa 6bITb no
)1.06Ha <popMe .l\BH1Kyrn.HXCH TeJI JKHBOH npHpo,n;bI. 

B nponopllllSlX JIlo6oro ,n;BHJKyrn.erOCH TeJIa Ba)l{HeHIlIHMH SlBJlHIOTCSI 
BeJIHqHHhI, onpe,n;eJISllOmHe (,cpHr. 68) : OTHOllIeHHe BbIOOTbI K 
,n;mme H: L II OTHOllIeHHe nOJIOJKeHHH JIHHHH HaH6oJIbIIIerO CeqeHHSI 
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no ,lJ.JIHHe If no BbICOTe, T. e. OTHOllienHe nepe)J.HeH lIaCTH K 3a)J.
HeH - A : B H HH}KHeH lIaCTH K BtepXHeM - D : C. 

TIpocTeHllIee )1;BH}Kyw.eeCH TeJIO - na)I,alOI.U.aH KarrJIH (qmr. 69, a). 
cI>opMa na)I,alOI.U.eif Ka'l1JIM .n;,OJDKHa 6b1Tb MCCJIe)I.OBaHa HaMM He B CBO-
6o)1;HOM B03)I,YIIIHOM npocTpaHcTBe, a npM HaJIHqMI1 rr06JIH30CTM KaKoM

JIUOO nJIOCKOCTM (HarrpHMep CTeHbI). 3ra nJlOCKOCTb COOTBeTcTByeT 
()lJIH cpaBHeHHH C <pOPMOH aBTOMOOI1JIH) IIIOBepXHocTM )I,oporH. 06ua
PY}KeHO, lITO rrpM TaKMX YCJIOBHHX KarrJIH ,ne<popMHpyeTcH H npHoope
TaeT HHOM BM.IJ. (q>Hr. 69, 6). Ka'l1JIH KaK 6bI cpesaeTcH C O)I,HOM, OJIH
)I{aHIIIeif IK CTeHe, CTOP0Habl M BbITHrMBaeTC.H no JI.JIHHe. 

113YQeHHe nporropumf ,lJ.pyrHx ,nBH}KYI.U.HXCH Ten nOKa3bIBaeT, lITO 
y OOJIbIIIHHCTBa H3 HMX nOJIO}KeHHe HaH60JIbIIIerO nOnepe1fHOrO CeqeHHH 

OOJIee HJlM MeHee nOCTOHHHO. OTHOIIIeHMe BblCOTbI K )1;JI'MHe 'KOJIeOJIeTCH 
HanpaOl1eHUe tJflUJKeHUfi -
-"-:-fl~ 

<l>Hr. 68. rnaBHble H3MepeHHSI 
,U.BH}KymerocSl TeJIa. 

flo npa /JiJeHue dl'JuJI( eHU:-1 -

c> 
a) 

c -::> 
6) 

<l>Hr. 69. <l>OPM8 na.lI.alOmeii KanJIM. 

D 3HalIMTeJIbHbIX npe,lJ.eJIax H 3aBHCHT OT pH)I,a crreUHcpI1lIeCKHX ocooeH
HocreH Tena If CHocooa nepe.IJ.BM}KeHHH ero. HaHOOJIbIIIee nOrrepeqHOe 
celIeHMe HaXO,lJ.MTCH Ha pacCToHHMH, paBHoM 0,3-0,41 JI.,JIHHbI TeJIa OT 

rrepe)l,HerO KOHua ero. HaUOOJIbIIIee ropM30HTaJIbHOe celIeHHe pacrrOJla
raeTCH Ha paCCT05:l.HMM, paBHoM 0,33-0,5 oOUJ.eH BbICOTlbI or KpaHHeii 
HM}KHeH TOlJlKM TeJIa. ,n,BM}K)7iIII.MeCH TeJIa cHMMeTplIlIHbI B tIlJIaHe H B BM,ne 

crrepe.IJ.M 'If C3a)I,M. 
TaKoe rrocrpoeHMe q>OPMbI OOOTBeTcTByeT TpeooBaHHHM OOTeKaeMO

CTM. TIO:)TOMY 'I1pOpaOOTaHHaH C TOlIKM 3peHHH oOTeKaeMocTM ¢opMa 
aBTOMOOMJIH JlerlJe rrO)I"naeTCH apxMTeKTypHoi'r oopa6oTKe, lIeM cpopMa, 
He YBH3aHHaH C 3aKOHaMM OOTeKaeMOCTM, M, HaooopOT, cpopMa, rrpa

BMJIbHO CKOMnoHOBaHHaH Ha OCHOBe 3aKOHOB apXHTeKTypbI .n:BM}KY
III.MXCH coopyJKeHtMH, )I,OJIJKHa 'ObITb 60JIee OOTeKaeMOM, lIeM cpopMa, 
CKOMTIOHOBaHHaH 6e3 ytIeTa 9TMX 3aKOHOB. HH)I{e oy,nYT TIO.!l.POOHO 

paCCMOTpeHbI rrpaBHJIa rrOCTpoeHMH OOTeKaeMofI cpOPMbI a BTOMo6HJI5:1.. 

§ 3. IfJlEHEHHE cl»OPMbI ABTOM06HJlSI HA IfACTH 
H OTHOlllEHHSI ME)I(llY IfACTSlMH 

rOpM30HTaJIbHble lJJIeHeHHH KY30Ba 3aBMCHT OT npOCBeTa Me}K.llY 
KY30BOM M nOBepXHOCTblO ,noporH, OT ypOBHH nOJIa (HeBM,nMMoro CHa

PYJKM, HO orrpe)I,eJIHlow.ero BbICOTY nO,lJ.OKOHHHKa M rrOTOJIKa) tH. OT 
BbICOTbI nO,lJ.YIIIeK CIi)I,eHMH (TaKJKe 'BJIHHIOIlJ,MX Ha BbICOTY rrO)I,OKOH

HHKa Ii nOTOJIKa). 

6 llOJlM3TOBCKHH 2507 
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9TFI rOpFl30HTaJIbHbIe JUiHHH H fIJIOCKOC1'H He Bcer,ZJ.a ,ZJ.alOT npaBHJIb

Hoe lIJIeHeHFle <POPMbI KY30Ba. TI03TOMY ,ZJ.JIH ropH30HTaJIbHoro lIJIeHe
HFl5l KY30Ba B ,ZJ.onOJIHeHFle IK KOHCTPYKTHBHbIM lJJIeHeHH51M He06xo.JJ.FlMO 
FlMeTb eIII.e HeKOTopble BcnOMOraTeJIbHble JIFlHFlFI. Ba1KHeHmeH Fl3 HFIX 

5lBJI5leTC5l n05lCHa5l HaKJIa,ZJ.lKa (~<pFlr. 70) HJIH nO,ZJ.oKoHHbI,H n05lC, [103BO

JIHIOmFle npFl Heo6xo1I.FlMOCTFI 3pFlTeJIbHO KaK 6bI nepe'MeIIJ,aTb nOSlcHYIO 
JlHHFlIO, Koropa5l lIame 'Bcero OKa3bIBaeTC5l paCnOJI01KeHHOH Henponop

UFlOHaJIbHO BhICOKO. TI05lCHaSl HaKJIa.u.Ka YCTaHaBJIH'BaeTcSI Ha ypoBHe, 
cooTBeTcTBYIOlUeM C06JIIO..u.eHFlIO rpe6yeMblx IJIpOnOpIJ.FlH. Pa3HblM'FI ono

co6aMFI M01KHO CJJ.eJIaTb ee 6o.rree 3aMeTHoH', HanpFlMep npFlMeHHH xpo

MHpoBaHFle FlJIFI OTJIFllIHYIO OT OCHOBHOro IJ.BeTa KY30Ba oKpacKY 

HaKJIa,n'KFI, ,ZJ.eJIa5l ee 60JIee BbIllYKJIOH FlJIFI wFlpoKoii. 

BcnoMoraTeJIbHble JlFlHFlIH ropFl30HTaJIbHOrO 'qJleHeHFl5l - nO)J.H01KKa 

H: nOJIoca 'KY30Ba )1,0 HH1KHeH KpOMKH )1,BepFl, a TaK1Ke CTOlIHbIH 1KeJIo6 
HJIH Ha,ZJ.oKoHHbIH noSlc (y aBT06ycOB). TIo.u.lIepKHBaHHeM 9TFlX JIHHFlH 

MO)KHO BOCCTaHOBFlTb Tpe6yeMbIe nponopUFIFI oS BepxHeH !H HFl1KHeH 

lIaCT5lX ~30Ba. 

li3MeH5lTb BepTFlKaJIbHOe lIJIeHeHFle KY30Ba IIlpH 3a,ZJ.aHHoH -KOMnO

HOBKe 3HalIFlTeJIbHO TpYJJ.HeH, lIeM ropFl30HTaJIhHoe. BepTFlKaJIbHOe 1JJIe
HeHFle orpaHFllIeHo paCllOil101KeHHeM )1,BFlraTeJI5l FI naCCa1KHpCKOro nOMe

III.eHFl5l no OTHOIIIeHFlIO K OC5lM aBTOM06F1JIH. Pa3'MepbI H nOJI01KeHFle 

,lJ.BFlraTeJI51 onpe,neJI5lIOT nponop'UHFI nepe)J.Heii qaCTH • .llaJIbHeHllIa5l pa3-
pa6<Yf.Ka nponopUHH ocYIII.ecTBJISleTC5l y,nJIFlHeHHeM KanOTa, npFl,6JIFl1Ke
HHeM HJIH Y,lJ.aJIeHHeM JIHHH!lf. pa3'beMa KanOTa H nepe,lJ.Ka KY30Ba OT 
c06cTBeHHo Kopnyca, YBe"JIFllIeHFleM FlJIFI ,YMeHbIIIeHHeM yrJIa Me1K,u.y 

nOJIOBFlHaMFI BeTpoBoro OIKHa, nepeMemeHFleM OKOHHbIX CTOeK, 60JlblIIFlM 
RJ1F1 MeHbiliHIM HaKJIOHOM 3a.z:r.HeH lIaCTFI ,KpbLllIFI, y)1.JlFlHeHFleM FlJIH YKO
palIFlBaHFleM «XBOCTa». Bee 3TFI nepeMew.eHFlSI, O,lJ.HaKO, MoryT 6b1Tb 

npoH3Be..u.eHbI B OlIeHb He3HalIHTeJIbHbIX npe,lJ;eJIax (<PHr. 71). KpOlvre 

Toro, CJIe,u.yeT nOMHHTb, 1.JTO BCSlKoe BepTHKaJIbHOe 1.JJIeHeHHe npe..u.no

JIaraer HaJIHlIFle BepTHKaJIbHOH (FIJIFI 6JIFl3KOH K BepTFlKaJIbHoH) JIFlHHH 

HJIH rpaHH. TaKHe JIHHHH H rpaHR npOTl:lBOpeqaT ,u.HHaMHlIHoH BHeIIIHO
eTFI aBTOM06F1JI5l H ,lJ;OJI1KHbI 6bITb no B03M01KHOCTFI oCJIa6JIeHbI. 

B pe3YJIbTaTe Fl3Y1IeHFl5l OCHOBHbIX CBOHCTB <POPMbI aBTOM06F1JI51, 

nponopUHH ,lJ..BH1KYW.HXC5l TeJI H KOHCTPYKTHBHbIX lJJIeHeHHH KY30Ba 
M01KHO ycraHoBHTb CJIe.u.YIOIII.He OCHOBHble lIeTbIpe rpynnbI oTHoIIIeHFlH 

¢OPMhI aBTOM06F1JI5l (<PFlf. 72). 
1. 06mFle: BblCOTa - ,ZJ.JlFlHa, BblCOTa - III'FIpHHa, illHpFlHa - ,nJIHHa. 
2. [OpH30HTaJIbHble: Kopnyc - npocBeT (no HFl1KHeH JIHHFIFI 

KY30Ba) , BepxH~ui Ha..u.cTpoHKa - OCHOBHOH Kopnyc (no nOHcHoH JIHHHH), 
Bblcora KpbIIIIFI - BblCOTa OKOH (no CTOlIHOMY 1KeJI06y, BepxHeH 

KpoMKe OKOH, Ha.u.oKoHHOMY 'lI051cy). 
3. BeprFlKaJIbHhle: Kopnyc - 6a3a (nOJI01KeHFle nepe,ZJ.Hero H 3a.u.

Hero KOHUOB KY30Ba no OTHOIIIeHFlIO K OC5l'M); nepe,ZJ.HSl5l lIaCTb - 3a,n
H5I5I 1JaCTb (no HaFl60JIbilieMY nOnepe1JHOMY celIeHHlO), BepXH515l Ha.rr.
CTpOHKa - OCHOBHOH Kopnyc (no nOJI01KeHFlIO BeTpOBoro OKHa FI 3a,n

HeH qaCTFI KphIIIIH HJIH BepXHeH 1.JaCTH 3a,u.HeH CTeHKH), nepe.u. BepXHeH: 
Ha,u.CTpoHKH - 3a,nH515l lIaCTb Ha,nCTpOHKH (no HaFl,6o.rrbilieMY non ep e1J-
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<l>Hf. 70. JIHHHH ropH30HTaJlbHOrO ttneHeHHS 
Kyso8a (noKa3aHbI CTpeJiKaMH). 

ct>Hr. 71. JIHHHH BepTHKanhHoro 1JJIeHeBHR Ky30-
8a (noKa3aHbI CTpeJlKaMH Ha BepxHeii cxeMe; Ha 
HHlKHeii cxeMe crpeJiKaMB nOKa3aHY TOttKH. 
KOTopble KOlKHO CQHT8Tb nepeAHei rpaHH~eH 

H8ACTpOHKH). 

<l>HP. 72. rJl38Hble ttJleaeHHS 
a8TOM06HJlSI : 

(J - o6~He; 6 - rOpHSOHTIJII>HWe; 
8 - BepTHKa./lhHble; 

2 - nOnepe'iHhle. 
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HOMY CetIeHHIO), TO )Ke JI.JIH KpbIJla (no nOnepetIHOH: nJIOCKOCTH, npoxo

JI.HrueH tIepe3 OCb 'KOJIeca). 
4. B nOnepetIHOM HanpaBJleHHH: Kopnyc - raoap,HT aBTOMOOHJIH, 

BCpXHHH Ha.ncTpOH:Ka - OCHOBHOH: Koprryc, KanOT - KPbIJIbH. 
4JIeHeHHH nepooH: H tIeTBepTOH: rpynrr Bl10JIHe onpeJI.eJIeHHbI H He' 

JI.OnYCKaIOT pa3JIH'tIHOH: TpaKTOBKH (TOJIKOSaHHH:). 4JIeHeHHH :IKe BTOpOH: 
H TpeTbeH: rpynn MO)KHO TpaKTOBaTb no-pa3HOMY B 3aBHCHMOCTH OT 
3aMbICJIa KOHCTpYKTopa H YCJIOBHH: KOMTIOHOBKH aBTOM06HJIH. MO)KHO 

paCCMaTpHBaTb ¢OPMY aBTOM06HJIH BMeCTe C 6y¢epaMH (B oco6eHHO

CTlI B COBpeMeHHbIX 'KOHCTPYKUHHX) HJIH 6e3 HHX. rpaHb Me)K,IJ,Y Bepx
HeH: Ha,IJ,CTpOHKOH: H OCHOBHbIM KopnYCOM 'MO)KeT COBna)J.aTb C JIHHHeH: 

'IlO,IJ,OKOHHHKa, C COOCTBeHHOH rpaHblO ¢OPMbI, C BepXHeH:, HH)KHeH ;HJIH 

~ 
lPaKmypa 

~ 
<l>Hf. 73. BHAhI pasrpcillHqeHHH. nosepxHocTH 

KyaoS3. 

cpe)J.HeH JIHHHeH nOHCHOH Ha

KJIaJI.KH B 3aBHOHMOCTH OT 
nO)J.tIepKWBaHHH TOH: HJIH HHOH: 
JIHHHH. MO}l{HO CtIHTaTb ne

peJI.HeH: rpaHHueH BepXHeH 
Ha)J.CTpoHKH nepe)J.HIOIO TOtIKY 

KpbIIIIH, TOtIKY onopbl rrepeJI.

HHX CToeK H T. 11.. 
,[(JIH KanJIe06pa3HOro aBTO

M06HJIH C 3a)J.HHM pacnOJIO
)KeHMeM )J.BHraTeJIH 6e3 BbI
cryrralOru;ero Bnepe)J.H KanOTa 

H )J.JIH 

HeJHHH: 
a"BTooyca BarOHHoro THna KOJIHtIeCTBo B03MO)KHbIX tIJIe-

ooKparu;aeTCH, HO npIflHllHnHaJIbHaH pa36HBKa OCTaeTCH 
TOH )Ke. 

B KOMn03HUHH rpY30Boro aBTOM06I1JIH OoJIbIIIOH: 06'beM KY30Ba JJ.JIH 
rpY3a no,ntIHHHeT MeHbllIHe 06'beMbI nepeAKa, KpbIJlbeB, Ka6HHbI. B TO 

)Ke BpeMH nponopUHOHaJIbHaH 3aBHCHMOCTb 'Me)K,llY 'BceMH 3THMH 
06'beMaMH ,llOJI)KHa ,6bITb coxpaHeHa. BnetIaTJIeHHe OT nJIaBHbIX, oKpyr

JIblX ¢oPM nepe,ll'Ka H Ka6HHbI TPYJI.HO YBH3bIBaeTCfl C BnetIaTJIeHHeM 
or yrJIOBaTbIX q,oPM KY30Ba AJIH rpY3a. TIepe.u.OK H Ka6HHa OJIaro.n.apH 

CBOHM TIJIaBHblM, OKpyrJIblM tPopMaM 'Ka)KYTCH Ha6JIIOJI.areJIlO He
CKOJIbKO MeHbIIIHX pa3.MepOB, tIeM B ,lleikTBHTeJIbHOCTH. 3TO BnetIaTJIC

HHe 3PHTeJIbHOrO 06MaHa YCHJI!HBaeTCH B oc0t5eHHoCTH, KOfJI.a Ka6HHa 
H nepeJI.OK paonOJIaralOTCH PH)J.OM C rpOM03JI.KHM npHMoyrOJIbHHKOM 
rpY30BOro KY30Ba. 3TO CJIe.n.yeT nOMHHTb H npH pa3paOOT.Ke KOMII03H-
UHH, HecKOJIblKO YBeJIH'tIHBaH 06'beMbI oKpyrJIbIX CPOPM I1epe.n.Ka -If Ka
'6HHbI H BbI'ITOJIHlIH H'X 60JIee MaCCHBHbIMH. 

TIpuBe,u.eHUbIH nepetIeHb THnOBbIX IKOMn03HUHH aBTOMOOHJIH H Ba
pHaHTOB HX TpaKTOBKH [JOKa3blBaeT OOJIbillHe B03MO}KHOCTH C03)J.aHHH 

pa3Hoo6pa3HeHIIIHX KOMn03HUHH. 
qacTb pa3rpaHHtIe1lHH: 06'beMOB ocyru;eCTBJIHeTCH nepeJIOMaMH 'ITO

BepXHOCTH. TIepeJIOMbI MorYT 6bITb pe3KHMH H CrJIa}l{eHHblMH. Pa3rpa
HHlIeHHSI MOryT ObITb TaKJKe ocyru;eCTBJIeHbI ll.BeTOM H xapaKTepOM 

nOBepXHOCTII, BbIJJ.eJIeHUeM rpaHHUbI HaK.1Ia,lJ;KoH. XapaKTepHble npH
MepbI pa3rpaHHtIeHHH: IrrOKa3aHbI Ha ¢nr. 73. 
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CJIe,l(yeT ytIHTbIBaTb, tITO Oa'beM, OrpaHHqeHHbIH rJIa,l(KOH nOBepx
HOCTbIO, BCer,l(a Ka}KeTC5.I GOJIbIlI:HM, qeM TOT }Ke oG'beM, OrpaHHqeHHblH 
mepoxoBaToI:r nOBepXHOCTbIO; TaK}Ke MaTOBa5.I rrOBepXHOCTb Ka}KeTCSI 

6oJIbIIIeH, tIeM 6JleCTSlIr~a5.I. 
ABTOM0611JIb UeJIeC006pa3HO OKpaIIII1-BaTb B CBeTJIblH UBeT He 

TOJIbKO no 3KCrrJIOaTaUHOHH,bIM C006pa}KeHHSlM (MeHbIDHH HarpeB 
KY30Ba COJIHetIHbIMH JIYtIaMH H T • .lI..), HO H ,l(JI5.I TOfO, tITOGbI OCJIa-
6HTb SIP,KOCTb OJIHKOB (Ha CBeTJIOH nOBepXHOCTH OHH MeHee 3aMeTHbI) 
H C03,l(aTb BneqaTJIeHHe, qTO BeJlHtI'HHa KYSOBa 60JIbIlle, qeM B .lI.eHCTBH
Te.JIbHOCTH. IlOCJIe.lUlee CTaHOBHTCSI OOH51THblM H3 paCCMOTpeHHSI 
qm:r. 74, a, r,!I.e H306pa}KeHbI JI.B8 QlI.HHaKOBbIX 'CHJIY3T8 aBTOMOOHJIeH-
6eJIbIH Ha qepHOM ¢oHe H qepHblfl Ha 6eJIOM. TIepBbIH BbI<fJI51.ll.HT GOJIb
IllIlM; CBeTJIa51 nOBepxHocTb pacnpoCTp8SSleT B CTOPOHbI qaCTb oTpa
}KeHHblX eIO CBeTOBbIX JIyqeH H KaiKeTCSI OOJIbIIIeH, qeM B ,l(eHCTBHTeJIb
HOCTH. BeJ1HqHHa coce)J.HeH TeMHOH nOBepxHocTH, Hao60pOT, 3PHTeJIbHO 
YMeHbiliaeTcSI H3-3a ,nepexo,l(a qaCTH .nyqeH aT CBeT.il0H nOBepXHOCTH. 

CBeTJIble KpbIJIbSl HJIlI OOKOBHHbI aBTOMOOHJISI Ka}KYTCSI OOJIbIIIHMIl 
Ha TC!MHOM ¢OHe, qeM TeMHbIe Ha CBeTJIOM IlJIH qeM KpbIJIbSI, OKpaIIIeH
HbIC B I(BeT ¢oHa. Ilo9TOMY qaCTO HH}KHIOIO qaCTb aBTOMOOWI5l (BH)J.H
MbJe qaCTH IIIaCCH, KOJIeCa, :KPblJIb51) OKpaIIIHBalOT 'B TeMHbIH UBeT, 
IKOr,l(a XOf51T oo3,l(aTb 'BneqaTJleHHe HH3KO nOCa}KeHHOro HJIH 6c)JIee 
H.llHHHOfO aBTOMOOHJI51 (CBeTJIaSl BepXH5.ISI qaCTb -KaK ObI C}KHMaeT TeM
HylO HIl1&HIOIO), IH -B CBeTJIbIH Il.BeT, IKOf)I.a XOT51T C03.l1.aTb BnetIaTJIeHHe 
JlefKOCTH, npHnO)l;HSlTOCTH, 60JIee KOPOTKOfO aBTOMOOHJISI (-¢Hf. 
74, 6 H 8). Ilo)J.oGHbIM }Ke cnOCOOOM C03.n;aeTCSI BneqaTJIeHHe 60JIee 

HIl3KOH HJIH GOJIee BbICOKOH BepxHeH tIaCTH, Kor.n;a nponopUHH Hapy
meSbI nOJIO}KeHHeM BepxHeH KpOMKH paMbI IHJ1H YCTaHoBKoH CH,l(eHHH 
(oKpacKa Ha.u.CTPOHKIl B TeMHbIH lIJIH CBeTJIbIH user). 

IlepeceqeHHe 6oKoBoH nOBepxHocTH KY30Ba aSTooyca ropH30HTaJIb
HbIMH rrOJIOCaMH pa3JIHlJHbIX Il.BeTOB H nO,l(qepKHBaHHe ropH30HTaJIbHblX 
qJIeHeHHH (nO,l(HO}KKa, rrOSICHaSI JIHHHSI) C03,naIOT B'IIeqaTJIeSHe 6o.nee 
JVIHHHOrO KY30Ba, :IIepeCeqeHHe B BepTHKaJIbHOM Ha'IlpaBJIeHHH H 'flO,l(
qepKHBaHHe BepTHKaJ1bHbIX lJJIeHeHHH (CTOHKH, npoeMbl .ll;BepeH, BbI.lI.e
JIeHHe KarrOTa H oaraiKHHKa) - RneqaTJIeHHe oOJIee 'BbIOOKOfO KY3oBa. 
Bepi1HKaJIbHoe OT,l(eJIeHHe Il.BeTOM KaKOH-J1HOO qaCTH KY30Ba MOiKeT 

cO)J.eifcTBoBaTb ee 3PHTeJIbHOMY YKopOlJeHHIO (¢Hf. 74,2). KY30B 
B nOCJIe.lI.HeM cJIyqae HHor.na pa30HBaeTcH Ha HeCB513aHHble tIaCTH. 

BCSIKaSl BHllHMaSI BepTHKaJIb Boo6me HapymaeT Brret{aTJIeHHe JI.UHa
MHt{Horo BH.n;a aBTOM06HJI51, n09ToMY Heooxo.nuMO YMe.HbllIaTb lJJHCJ10 
BepTHKaJIbHbIX lJJleHeH'HH, MacKHpoBaTb BepTMKaJIbHble 3JIeM eHTbI 
KY30Ba. <VHr. 75 [lOKa3bIBaeT, qTO KY30B C BHllHMbIMH BepTHKaJIbHbIMH 
9JIeMeHTaMH BblfJISI.lI.HT 3HaQHTeJIbHO (x)JIee Heno.n;BH>roH1bJ-M, 'BbJCOKHM 

H KOPOTKHM, tIeM KY30B, Y KOTOPOro BepTHKaJIbHble 9JIeMeHTbI 3aMaCKH
pOBaHbI -HJIH 3aMeHeSbI HaKJIOHHbIMH WIM cKpyrJIeHHblMH (¢Hr. 75,6). 

QnbIT nOKa3aJI, lITO !)]OnepelJHble JIHHHH nocrpoeHH5I ¢OPMbI aBTO
MOOHJIH JIyrlllie Bcero pacnOJIaraTb TaK, tITOGbI OHH ObIJIH HarrpaBJIeHbI 
JIHOO napaJIJIeJIbHO, JIlf60 K OllHOH TOllKe, paClIIOJIO)KeHHoft Ha.n aBTO
M06HJIeM. Tor.na n05r:s.JIHeTCSl B03MO}KHOCTb 3PHTeJIbHO CB513aTb HX C TOt{· 
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a - CBelJ1blf;i H TeYHHH aBTOM06HJlb; 6 H 8 - AeJleHHe oKpacKoA Ha Bepx H HHa; z - BH.Ile.lleHHe KpblWH 
oKpacKoB. 
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KaMIl OrrOpbI aBTOMOOJLJIH, C03JI.aTb BnelJaTJIeHlle YCTOHlJllBOCTll ero 
(qmr. 75, 8). TaKaH cxeMa rrpllMeHHeTCH B HaCTOHrn;ee BpeMH Ha OOJIb

lIIHHCTBe aBTOMOOllJIeH. TOlJKY cxo,na }l{eJIaTeJlbHO paCHOJIaraTb B nJIO
CKOCTH HaUOOJIbl.IIero rrOnepelJHOrO CelJeHHH ':Ky30Ba. qeM BbI'lIIe pacrro
JIO}l{eHa TOlJKa cxo.u.a, TeM MeHee HaKJIO

(HeRbI JIHHlllH II TeM MeHee oOTeKaeMa £pop

Ma KY30Ba. qeM JI.aJIblIIe BlIIepe.u. rro Xo.u.y 
aBToM06HJIH paorrOJIO}l{eHa 3Ta TOlJKa, TeM 
60JIee .u.lfHaMHlJHbIH Bll.u. HMeeT KOMn03f1-
IJ.HH. B rrpe)IGIHX aBTOMOOHJIHX TOtIKa cxo.u.a 

ObIJIa Hepe.u.KO pacrrOJIO}l{ooa rrosa.u.H Hau

OOJIbIIIerO rrOnepe'llHOfO CelJeHllH, BCJIe.u.
CTBlle lJero 003JI,atBaJIOCb BrrelJaTJIeHlJ'le, tITO 
aBTOM06HJIb He TOJIb'KO He yc-rpeMJIeH Bfle

pe.u., HO, HaooopOT, KaK ObI corrpOTllBJIHeTCH 

rrOCTy:IIaTeJIbHOMY JI.Bll}l{OOHIO. MHOrJI.a B 
KO Mrr03H1J.ll II Il'pillMeHHIOTCH ,l(Be TOlJKll 

cxo.u.a ,nJIH BepxHeH Ha.u.C11pOHKH II .zt1IH 
OCHOBHoro Kopnyca, HO TaKoH nplleM MO
}l{eT rrpnBecrn K CJIHIIIKOM CJIOJKHOH KOMno-
3 llIJ.ll H. 

TaKOBbI OCHOBHbIe nplleMbI, llMelOIII.llecH 
B pacrropH}I{eHlll1l KOHCTpYKTOpa npll pa
oOTe Ha.u. £pOPMOH aBTOMOOHJIH. 

O)J.HaKO He.u.OCTaTO'llHO 3lHaTb, 'liTO Ky3o.a 
MiO}I{'HO ,neHCTBHTeJIbHO HJII1 3PlITeJIbHO y.u.JIll
HHTb TeM llJIH HHbIM crroco60M. Ha.u.o 3HaTb 
H TO, HaCKOJIbKO OH .u.OJI}I{eH ObITb YJI.JIHHeH 
H KaKaH 3aBHCllMOCTb OT.u.eJIbHbIX 3JIeMeH

o 

<PHr. 75. nO.J;qepKHBaHHe (a) 
H MaCKBpOBKa (6) nonepeq

HbIX JlHHHH B nocTpoeHHH 
KY30Ba; H8KJlOH nOnepeQHb1X 
J1HHHH ,nOJlJKeH H3MeHHTbCH 

nOCTeneHHO (B). 

TOB HBJIHeTCH HaIHBbIf'o.u.HeHIIIeH. B OCHOBY KOM[J0311IJ.llH .u.OJDKHa ObITb 

rrOJIO}l{eHa CIlCTeMa OIllpe.u.eJIeHHOH rrpOrrOpIJ.HOHaJIbHOCTH. 

KOM'Il0311IJ,llH aBTOMOOllJIH OCHOBaHa, KaK MbI Y}I{e 3HaeM, Ha C03.u.a

HllH BrrelJaTJIeHHH CTpeMllTeJIbHOrO .u.BH}I{eHHH Brrepe.u. rrpll Bll.u.e COOKY 

£- .>--
a) 

<PHr. 76. CooTBoweHHe 06'heMOB )J.BHJKYll.u'!roclI 
TeJl8: 

a""- nepeAH_1I .. aCTio TeJIa AOJIJKHa 6WTb MaccDBHoH; 
6 - BHlKH>lS 'UlCTb TeJla AOJllKHa 6111Tb MaCCHBHoH. 

IIi Ha BneqaTJIeRHH yCToH~m
BOCTH npll BH.u.e cnepe.u.n 
llJIH C3a,nH. ,llJIH BbIIIOJIHe
HllH nepBoro TpeOOBaHHfl 
HeoOxo.u.HMO, tITOObI rrepe.u.
HHH tIaCTb JIlOooro 3JIeMeH
Ta KOMirr0311'IJ.HH aBTOMO

OHJIH ObIJIa cpaBHllTeJIbHO 

KOPOTKOH 11 MaOCHBHOH, 
a 3a.u.HHH - .u.JIHHHOH H JIOC

KOH (£Par. 76, a). ,llJIH BbLllOJIHeHllH BTOporo TPeOOBaHHH HH}l{JIHH 
qaCTb JI.OJI}I{Ha OblTb t50JIee MaCCllBHOH, lJeM BepXHHSI (£pHI'. 76, 6) _ Ha 

cxeMax £pHr. 77 nOKa3aHbI pa3JIlllJHbIe KOMfl0311IJ.Hll. 

KaK BHJJ.HM, npHHII.H[JbI IIIpaBHJlbHOH ,KOMrr03HIJ,IlIl aBTOMOOHJIH. COOT

BeTcTBYIOT <pOPMa.M JlBH:>KymHxcH TeJI :>KHBOH TIp HpOJI.bI OHR Moryr 
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ObITb npHMeHeHbI K nocTpoeHHIO KY30Ba H K nOCTpOeHHIO ero OT,l.1;eJIb
HbIX tJaCTeH (OOTeKaTeJIei1 cpap, KpbIJlbeB, Ha)l.CTpOHKH H T. )l..). KaKoBo 
:me KOJIHlleCTBeHHoe COOTHOIlleHHe Me:m.ny nepe,l(HeH H aa,l.1;HeH, HHJKHeH 
H BepXHeH qaCTHMH TeJIa? 

CHCTeMa nponopUHOHaJIbHOCTH MOJKeT oa3:HpOBaTbCSI Ha pa3JIHtJHbIX 
pSl,l(ax tJHCeJI. B KOMn03HllHH aBTOMOOHJISI, TaK :me 'KaK H B KOMlI03HUHH 

3,l(aHHSI, MOJKHO npHHSlTb 3a OCHOBY TY HJIH 'HHYIO CHCTeMY. 
Ha cpHr. 78 IllpHBe,l(eHbJ !l1pHMepbI npHMeHeHHSI nponopUHH « 30JI 0-

TOro CelJeHH5I» (0,618: 1) K pa3JIHlJHbIM KOMIl03HUHSlM aBToM06HJI5I 
.l(JlSl T.JJIeHeHHSI KY30Ba no ,llJIHHe. B «30JIOTOM cetJeHHH» HaXO.llSlTCSI 

... 

<PHr. 77. BJHHIHHe CooTHOWeHHH: 06'beMOB Ha apUTeJlbHYIO YCToii'lHBOCTb H CTpe-
MHTeJlbHOCTb J(BHlKYlI(erOCJI Tena: 

a - llHH3MH'IeCKH YCTOH1JHBaIl KounOSHDHI; 6 - SenO.llBHJKS311 YCTOitlHBU KOMn03HIUIJI; B - YCToIIIH
sa SI KOMn03HO:HB. COnpOTHBJlSlIOlll,aSlCll .IlBBlKeHHIO; Z - HeycToAIIHBall KOMn03HIlHI: iJ - HeYcToft1;n!BaH H 
HenO;;,BrnKH3S KOMn03HlUlfI; e - HeycTo!tllHBaSl KOMnOSHlUIlI, COnpOTHBJlSlIOlll,aIICIl .IlBHlKeHBIO. CTpeJiKa 

nOK3ShlBaeT HanpaBJIeHHe JlBIDKeHHSI. 

oa3a H ooma51 )I.JIHHa, nepe)lHHH H 3a,llHHH CBeCbI, )lJIHHa BepXHeH Ha,l(

CTPOH'KH H OOmaH ,llJIHHa, nepe,l(HSlH H 3a.llHHH lJaCTH OCHOBHOro KOP
rryca, Ha,lJ,CTpOHKH. 

ilpOrrOpUHOHaJIbHOCTb ropH30HTaJIbHbIX lIJIeHeHHH MeHee cYIIJ.e
C1BeHHa. I1x Ha3HalJeHHe - OrpaHUqHBaTb OO'beMbI OCHOBHOro Koprryca 
II BepXHeH Ha)lCTpOHKH, cnOCOOCTBOBaTb BIleqaTJIeHHlO YCTOHtJHBOCTH, 

npOH3BO,l.1;HMOMY aBTOMOOHJIeM. ilpaKTHlIeCKH pa3MepbJ rOpH30HTaJIb
HOro 1[JJeHeHHSI Ha BepX H HH3 Y .. TIerKOBbIX aBTOMOOHJIeH HaXO,lJ,SlTCH 
B OTHOIlleHHH 0,725 : 1 H OKO.lIO I : 1 Y aBToOYCOB. Y aBTOOYCOB, KpoMe 
roI'O, ue..rrecooopa3Ho pa3,lleJlSlTb Ha lJaCTH H -aepxHIOIO Ha,llCTpoHKY. 
aIO H .rr.eJIaeTC5.{ B 'KOMII03HUHHX aSTo6ycOB H cpyproHoB (cpHr. 79). 
nJlH q,yproHoB BBHJly OTC)'TCTBHSI OKOH xapaKTepHa TSI:meJIaH, '3anOJI·
H€HHaH cpopMa BepxHeit Ha.rr.cTPOHKH. il03TOMY :m:eJIaTeJIbHO oOJIee 
([aCToe qJIeHeHHe 3TOH cpOpM.bl ropH30HT3J1bHbIMH nOJIOCaMH, llITaoH
KaMH, HaKJla)lKa:MU. 

O,llHOBpeMeHHo C IIO,lJ,lJepKHBaHHeM YCTpeMJleHHOCTH OCHOBHoro 
nocTpoeHHSI B KOMn03HUHIO aBTOMOOHJISI HHOr)l.a rro TeXHOJlOrHtJeCKHM, 
KOMIIOHOBOqHbIM lIJIH HHbIM cooopa:m:eHHSlM B,KJIlOtJalOTCH 3JIeMeHTbJ, 
C03.rr.aJOIIJ.He BneqaTJIeHHe crroKoikTBIUI, paBHoBecHH (HanpH'Mep CHM
MeTpHlJHaH $opMa ,l(BepeH H OKOH IIO OTHOIlleHHIO K cToHKe) H nOBTO
peRllH (HarrpHMep OQ.IIUIOCTb CPOPMbI uepe)J.:Hero H 3a,ltHero KpbIJIbeB, 
CraH)lapTHbIe pa3MepbI Ii cpoPMa OKOH y aBTooycOB H T. ,rr.). 9TH 9JIe
MeHTbI B oOm.eM xapaKTepe KOMn03HUI:IH ,ltOJI:mHbI 6bITb BTopocreneH
HbIMH, MeHee BbI,l(eJIeHHbIMH, tJeM OCHoBHbIe, nOOKOJIbKY JKeJlaTeJ1bHO, 
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(lleXOCJlOBaKHI1). 
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~Hr. 79. Paa6HBK8 BepxHeii qaCTH 
BiXCOKoro IPyprQH3 npOAOJJbHblMH nOJJOC8MH. 

aJ 

¢>Hf. 80. 06'beJlHHeHHe OKOB KY30B8 OK8AMJLRIOll\eii 
H8KJJ8AK oA. 

<l>Hr. 81. nOBTopeHHe (a) H H8P8cT8sHe 
(6) .JJeMeHTOB B nocrpoeHHH IPOPMbI 

8BT06yca. 
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1.JJIEHEHHE ctJOPMbI ABTOMOSHJI5I HA 1.JACTH 

6) 

e) 

4>Hr. 82. Pa3BK'II'He cl>OPMbI OTeqeCTBeRRbJX aBTOM06HJleit: 

tJ- pYCCO·S8.11T (1911-1916 rr.); 6- rA3-A (1931-1935 rr.); 
8 - rA3 Ml (1936-1941 rr.) z - rA3 M·2Q (1946-1950 rr.). 

h 51 
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1JTOObI rJIa3 HaOJIIO){aTeJlfI He 3aMellaJI ,11 X npH KpaTKOBpeMeHHOM 
BOCnpHSITHII KOMfl03IUlHH B JlBH:>KeHHH. C 9TOH UeJI blO , HarrpHMep, Bce 
OKHa OKaHMJUIIOTCSI oomeR Ha.IOlaJ(KoH (cpHr. 80), 3 a30p bI rrpoeMoB 
,n;BepeH Bhl'I1OJIHHIOTCH OqeHb Tm.aTeJIbHO. B KOHCTPYKUHH aBTOOYCOB 
yrroTpeOJISIIOTCH CTaHJlapTHble ceKUHH KY30Ba (CTOHKH, OKHa, rrpOAOJIb
Hble COejlHHHTeJIbHbIe 9JIeMeHTbI). BHJ{HMaH lIaCTb 9TOH KOMII03HllHH 
(HarrpHMep OKOHHbIH no.Slc) HMeeT rrOBTOpSIIOlll.HHCH rropHAoK (<pHr. 81) . 
L(JISI rrpHJ{aHH.Sl ot5ocOOJIeHHbIM lIaCTHM 33KOHQeHHOrO BHJ{a HX OO'beJ{H
HHIOT, OKpaIllH'BaH OAHHM oomHM UBeTOM, OTJIHQHbI.M OT OCHOBHbIX UBe
TOB oKpacKH KY30Ba. nOCI{OJlbKY CKa3aHHoe OTHOCHTCH rJIaBHbIM oopa-
30M K OKOHHOMY rroSICY, CTeK"T}O 3Toro IIOSIca TaK:>Ke crroco6cTByeT Bbl
IIOJIHeHHIO 3aMbICJIa apX!lTeKTOpa, a CTOH:KH MOryT ObITb OKpaIlleHbI 
B OOJIee TeMHbIH HJIIf CBe rJIbliI UBeT, lIeM BeCb KY30B. 

<Par. 83. nepeMew:eBue B8U60.1bwero ropB30HT8JIbHOrO Ce'leHBSI B npouecce 
P83BUTHSI ¢OPMhI 8BTOM06uJISI. 

B pa3BHTHH <pOPMbI aBTOMOOH~lJH Ha,o.J1IOAaeTcH nOCTerreHHoe rrpH

t)JIH:>KeHHe npOnOpII.HH KY30Ba K OIIHcaHUbIM (q,Hr. 82). TaK. BbICOTa 
Koprryca KyaoBa aBTOMOOHJIH, COCTaBJISl'BIllaSI B HallaJIe XX B. OKOJIO 
0,4 JJ.JlHHhI aBTOM06HJlH, CH:H:>KaJI3Cb H nocreIIeHHo JI.OIllJIa J{O 0,3. TIepe
.nOK (KanoT) B cOBpeMeHHbIx aBTOMOOHJIHX 3aHHMaeT Bee MeHbIllyro 
lJaCTb HX ,l(JIHHbI. TIepeJlHSISI qaCTb .Kopnyca (,lI,O HaHOoJIblIIero CeqeHHSl) 
CTaHOBHTCSI Bce KOpOQe. B aBTOMOOHJIHX paHHIIX BbITIYCKOB HaH60JIb
Illee 'IlOIIepelJHOe CelJeHlle KOpiTIyca KY30Ba HaXOJ{HJIOCb B caMOH 3aJ{HeH 
tJaCTH ero. B rrOCJle,lI.HIIX MO,lI.eJIflX OHO AeJIHT Koprryc .nonOJIaM. 

IIIHpHHa KY30Ba OTHOCHTeJJbHO BbICOTbI YSeJJHlJHBae'tCSl He TOJIbKO 
BCJIe.nCTBHe CHH)I{eHHH IIOCJIe.nHeH, HO H IIOTOMY, lJTO COOCTBeHHO KOp
nyc 3aHIfMaeT Bce OOJIbIllYIO qaCTb IllHpHHbI aBTOMOOHJISI, paCIllllpSISlCb 
3a ClJeT KpbIJIbeB 11 nO~H02KeK. 

LlJISl BepTHKaJIbHoro lJJIeHeHIISl Kopnyca xapaKTepHO CHH)I{eHHe HaH
OOJIbIIIerO rOpH30HTaJIbHOrO CelJeHIfH ero (cpHr. 83). 9mM Bce OOJIbIIIe 
nO,ll,lIepKHBaeTcH YCTOHlJHBOCTb Kopnyca. H <popMa KY30Ba IIp:aOJIIf
}l{aeTCSl K HaHBbIroJ{HeHIlleH C TOlJKH 3peHHSI oOTeKaeMocTH, qeMY cno
coocTByeT TaK:>Ke YCTpaHeHHe 'IlO,lI.HO:>KeK aBTOMOOHJISI. 

B aBTOMOOHJISIX, 13bmycKaBIllllxcH .no 1915 r., npe06JIa.naJIH npHMble 
H cTyneHqaTbIe KOHTYPbI, pa3-oHBKa Bcero Koprryca Ha MHO:>KecTBO 
COCTaBHbIX qacTeii C nOJ{qepKHyTbIM HX pa3rpaHHlJeHHeM (BbIJ{eneHHe 

KarrOTa, Oara}l{HHKa), OT)J.eJIlHbIe 'l10BTOpHIOIIJ.HeCH IIITpHX:H, Y3JIbI 
n 3aBHTKH, 3aHMCTBOBaHHbIe OT apxHTeKTYPbI KapeT, mepoxoBaTaSl 
1I necTpaSI nOBepxHocTb (IllarpeHeBaSI K02Ka, nJIeTeHKa, <pHopa B COlJe-
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TaHIIH C JIaKlipOBaHHbIMH, HlIKeJIHpOBaHHbIMH HJIli OM e.ZI.HeHHbIMH 
llacnlMH) . 

C pa<3BHTHeM aBTOMOOllJI5I n05lBJI5110TC5I Bce 60Jlee nJIaBHbIe ·KOH

TYPbI, rpaHH CTlipaIOTC5I, nepeXO.lJ. OT Kopnyca K nepe.lJ.Ky CTaHOBlITC5I 
Bce MeHee 3aMeTHhIM, 6ara>KHlIK II KpbIJIb51 CB5I3bIB310TC5I C KopnycoM 

q) e) 
<I> Hr. 84. Pa3BRTHe CPOpMbl OTeqeCTBeHHblX aBTo6ycOB: 

a -1913 r.; 6 -1926 r. (AMO·<I>-15); 8 -1934 r. (3He-S); z -1938 r. (3I1C.16); 0- 1938 r. 
(HAMl1); e - 1948 r. (311C-I54). 

KpHlBblMH BCe 60JIbililiX patllHY'CQlB H, HaKOHeu, CJIliBalOTC5I C KopnycoM 

B O.ZI.HO lleJIoe. ApMaTypa ($apbI, nO.ZI.$apHHKH H T. n.) YTamUmalOTC5I 

B KY30B H .B KPbIJIbSl. 
<POpMa aBTOMOOHJI5I CrJIa>KHBaeTC5I, yrrpOmaeTC5I, CTaHOBlITC5I BCe 

OOJIee .lJ.HHaMHtIHOH H 06reKaeMOH. 
Pa3BlITHe <PoPMbI aBT06yca nOKa3aHO Ha tj>Hr. 84. 

§ 4. 3AI(OHbI OCBEJ.U.EHHSI 8 nPHMEHE;HHH I( ABTOM06HJIlO 

PacnOJIO>KeHHe OCSemeHHbIX H 3aTeHeHHbIX yq.aCTKOB Ha nOBepXHO

CTII KY30Ba 3aBHCliT OT ero cpopMhI. BJIeCT5Ima51 nOlBepxHocTb KY30Ba 
npe;J.CTa,BJI5IeT COOOH CJIO)l{HOe 3ep,KaJIO, Ha HeH rr05IBJI5IIOTC5I OJIHKII 
(oTpa>KeHlI5I), lIJIli CBeTOBbIe JIlIHlIH, KOTopbIe MoryT cymecTBeHHo 
MelUITb BneqaTJIeHHe, npOH3BO.ZI.HMOe $OP.MOH Ky30Ba, B oco6eHHOCTR 
eCJIH 3TH 6J1HKH H JIlIiHHH pacnOJIO>KeHhI HenpaBlIJIhHO, T. e. ecJIH no
BepXHOCTb Ky30sa BbIIIOJ1HeHa 6es yqeTa 3aJKOHOB OCB emeH II 51. 

LITOOhI IIpe.ZI.CTaBHTb ceoe paCIIOJIO>KeHlIe OJf.HKOB Ha IIOBepX'HOCTli 
KY3OBa, ,l(OOyCTHiM, tITO aSTOMOOHJIb Haxo.u.HTC5I Ha POlBHOH IIJIOma,nKe, 
.u.aJIeKO OT C'rpoeHHH, H_ OCBeIIJ,eH p.aooOM epHo, KaK .9TO HMeeT MecTO 
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"'PH paCCeHHHOM ,nHeSHOM CBe-re (npH HeI1JIOTHOH OOJIOWHOH OOJIatI
HOCTH). 

ECJlH paCCMaTpHBaeMoe TeJIO npelZJ.CTaBJI5IeT co6oH nOJIywapHe 

(<PH!'. 85, a), TO JIyttH CBeTa na,nalOT Ha Hero nqn o,nHHa,KOBbIM }J.JIH 

BceX TOtIeK nosepXHOCTH yrJIOM, H HHTeHCHBHOCTb OOBeIII.eHHOCTIi 
Ka}K,llOH HeOOJIbWOH tIClJCTH nOBepXHocm 6y.n.er 60JIee IfJIH MeHee paB
HOMepHoH. Ha nOBepXHoCTb napaJIJIeJIenooe,Z{a "'PH, Tex }l{e YCJIOBH5IX 
JIyttH na,nalOT nqn pa3JIHtIHhI,MU yrJIaMH ($Hr. 85, 6), H OOBemeHHOCTb 
ero nosepxHOCTH 6y,ner Hoo,nHHaKOIBOH, TaK KaK OHa nponopu.HOOaJIbHa 
KOCHHYCy yrJIa na,u.eHH5I JIytIeH. 

K OKpaweHHOMY H nOJIHpOSaH'HOMY 'KY30By, TaK me KaK il1 K 6JIeCT5I
IIJ.HM xpOMHpOBaHHhI,M 6Y$epaM, aaKJIa,Z{KaM, $apaM, npHMeHHMhI Te }l{e 

a) 6) 

<l>Hr. 85. OCBemeHHe pa3J1HQUhlX TeJl. 

OlITHtIeCKHe 3aKoHbI, tITO 1I.ZI.JI5I nJIOCKHX, BorHYTbIX H ,BbInY,KJIhIX 3ep'KaJl. 
,llJUI CpaBHHTeJIbHO MaJID BhInYKJIbIX ytIaCTKOB KY30Ba npHMeHUM 

3aKOH o-rpa}l{eHruI B nJIOCKOM 3ep'KaJIe. Ha TaKOM ytIaCTKe npe..n,MeT 
(B HaweM CJIYtIae - 06JIatIHhIH nOKpOB), OTpama5lCb OT nOBepXHOCTH, 
.n;aer paBHoe eMY no Be.TmtIH'He H306pa}l{eHHe Ha TOM }l{e paCCTOHHHH 
B rJIy6HHY OT nosepXHOCTH 3epKaJIa (HanpUMep OT nOBepXHOCTH 
KanOTa - $HT. 85, B), Ha KClJKOIM paCIIOJI())KeH OT 3epKaJIa caM npe.z:lMeT 

(o6JIaKO) • 
Ha BbInYKJIhIX KphIwe, IqJbIJIb5IX, 6ara}l{HHKe OOJIaKO o-rpa}l{aeTC5I, 

KaK B BbIDYKJlJOM 3epKaJIe. TIapaJIJIeJIbHO na,nalOllJ,He I JIYtIH npe
JIOMJI5IIOTC5I H CXO,Z{51'VC5I B $OKYce «BHYTp.H» 3epKaJIa. PaCCMOTIHf:M OT
pa)KeHHe CBeTa Ha O,nHOM H3 ytIaCVKOB KysoBa, nonepetIHOe CetIeHHe 
KOToporo nOKa3aso Ha $Hr. 86, a. TIoaepxHocTb If MeeT HepaBHOMepHYro 
BbInYKJIOCTb H He O,l(HH, a MHOro $OKYCOO. ,llJI5I Ka}I{)J.OrO OTpeaKa 
KPUBOH JUiHllH Ha nOBepXHOCTH cYIIJ.ecmyeT OBOH $oKYc. Bce $OKYCbl 
JIe}l{aT Ha JIIfHHH $OKyCOB, npoJIeralOIIJ.ei1: CJIe.AYIOIIJ.H:M 06pa30M. YtIa
CTOK KPHBOH 1 MO}I{HO n,pHpamuITb K .nyre pa,Z{flyca RI. KaK If3BeCTHO, 
4>oKYc ll.HJlHH,nPHtIOOKOH 'liJIH wapoooH nOBepXHocTH F I JIe:>KHT H3 
nOJIOBHHe paCCT05lHH5I Me}I{)J.y u.eHTpOM ropUBH3HhI Ml ill flOBepXHOCTbIC 
aepKaJIa 1. TIocTpoeHHe ,Z{JI5I ytIacnKOB 2-3 npOH3BO.ll.HTCH TaK }l{e, KaH 
H JJ.JIH ytIaCTKa 1. JIHHH5I $OIKYCOB npH6JlH)KaeTC5I B BepxHeH pesKO H30-

I JIyqH Ha He6onbmOM yqacTKe npOCTpaHCTBa MO>KHO CIlHTaTb uapaJIJIenb
HblMH, UK KaK BCTOIlHHK OCBemeHBB paCnOJIOlKeH .Ila.lleKO OT DpeJlMeTa. 
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rHYTOH ee qaCTII K KpHiBU3He nOOepXHOCTH. Bce ro4K11 H300pa}KeHH5I 
JIe*aT Ha JIHHHH 4J01K)TCOIB JJ;JI5I ,Ka>KJ];OrO ce4eH.HH KY300a. B pe3YJIbTaTe 
P5I,n .. TJHH'HH 4JOIK)TCOB o6pa3yer n()Jl; nOBep)ffiOCTblO KY30Ba KaK ObI no
BepXHOCTb 4JOKYCOB. CeqeHH5I KY30Ba - nepeMeHHbIe, n03TOMY nepe-

0) --
3'~---R 
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I1J 

<l>nr. 86. OCBell{eHHe 60KOBHHbl aBTOM06HJIJI. 

MeHHbI H CeqeHII5I DOOepXHOCTH 4JOK)TOOB, IIpe,ncTaBJI5IIOIlUle coooH 

JIIIHRH 4JOKYCOB. TalK, HanpHMep, IIOBepxHocTb 4JOKYCOB YMeHblliaeTC5I 
C cY}KeHMeM 3aJ{Heii QaCTM KY30Ba (4J:Hr. 86, 6) . 

<Par. 87. OOBepxHocTb pa3JIHlIHOii KpHBH3Hbl OCBemeHa 
B pa3HoH creneHH. 

Ha yqacTKe a (4JHr. 87), 'rJJ;e KpHBH3Ha HaMOOJIbIIIaH, Ha cpaBHM
Te.TIbHO MaJIOH QaCTH nOBepxHOCTH CPOKYOOB al o11pa)Kaerc5I onpe,ne.neH
'Ha5I qacrb OOJIaKa A. Ha 3TOM yqacTKe 'OCBeru;eHHOCTb fIoBepxHocTH 
OtIeHb BeJIHKa; KpoMe Toro, OTpa}KeHHe JI~HT 3JJ;ecb OJIilf3KO K IIOBepx-
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HOCTH H TeM caMbIM OJlH3KO:K HaOJlIOj.(aTeJIIO. TaKoe :me, KaK H Ha 
YCIaCTKe a, KOJIHqeCTBO OBeTa Ha yqacTKe b pacrnpOC1'paHSleTCSI Ha 
OOJIblIleH, tIeM at, rroa-epXHOCTH q,OlKYCOB bt • OcsemffilHocTb B 9TOH 
tIaCTH H300pa:m,eHHSI MeHblIlaSl, H Hso6pa:meHHe Jle}l{HT j.(aJIblIle OT no

nepXHOCTII KY30Ba, qeM B nepBOM CJIYtIae. Ha yqaCTKe C CBeT pacnpe
.n;e.,lSlerC51 Ha qaCTH nOBepXHOCTH q,OKYCOB, YXo,LlSlmeH B OCCKOHetIHOCTb. 
3.lleCb OCBemeHHOCTb OblCTPO yObIB8'eT. 

OCBemeHHaH TIOJIoca Ha yqaCTKe a no BceH j.(JIHHe nOfICHOH JIHHHH 
Ky30sa npe,n;CTaBJlHeT C060H OJHIK. nOJIO}l{eHHe OJIHKa TIO BbICOTe H3Me
I-IHeTCH B 3aBHCHMOCTH OT rrOJIO)KeHHil HaOJIIOj.(aTeJISl. qeM BbIlIle rJIa3 
Ha6.lIIOj.(aTeJlH, TeM BbIlIle pacnOJIO)f{eH OJIHK. 

\ 

0) 

<Pur. 88. OCBelI.{eBHe KPhlWH KysoBa B BorHYToH qaCTH 
nOBepxHocTH. 

OTpa}l{efI!He CBeTa Ha nOBepxHocTH K:pbIlIlH KY30Ba (q,Hr. 88, a), f.lle 
pesKaH KpHBH3Ha nepexO,11.HT B oOJIee IIOJIOryIO IIoBepxHocTb C j.(Byx 
eTopoH, j.(aeT neTJIeOOpa3HYIO JIIfHHIO q,OKYCOB H cooTBeTcTBYIO~yIO 
nOBepxHocTb CPOKYCOB. 11 Ha 3TOM yqaCTKe IIoBepxHocTIf eCTb nOJIoca 
HaHOOJIblIleH oCBemeHHocTIf, BocnpHHHMaeMaH KaJ{ OJIHK, JIeLKamHH Ha 

rroBepxHocTH. 
K BorHYTbIM yqaCTKaM nOBepxHocTH (q,Hr. 88, 6) npIfMeHIfMbJ 

33KOHbI BorHYToro 3epKaJIa. JIIfHIfH CPOKYCOB TalIDro yqaCTKa JIe)KHT 
nepej.( 3ep,KaJIOM. B03HHKaeT YMeHhlIleHHoe nepe.sepHyToe If306pa}l{eHlIe 

06JIaKa Ha nooepxHoCTH q,OKYCOB nepe.n nOBepxHocTbIO KYsosa, KOTO
poe npe,11.cTaBJIHeTCSI fJIa3Y JIeLKall{HM Ha nOBepXHOCTIf. 

113 CKa3aHHoro CJIenyeT, tITO TIepeXO.D,bI OT BblIIYKJIblX nOBepXHO
CTeli K BorHYTblM ,11.0JI}I{HbI 6bITb BbmOJIHeHbI OtIeHb Tw;aTeJIbHO. Ha 
3TOM yqaCTKe H300pa}KeHHe OTpa}KeHHblX npe,l:lMeTOB MeHHeT MeCTO If 

nOJIOLKeHlle (CTaHOtBHTCH nepe.sepHYTbIM). ECJIH nepexo.n; BbI'llOJIHeH 
HenpaBHJIbHO, CBeTOBaH JIHHHH MO)l{eT OKa3aTbCH HepOlBHoii, H3JIOMaH
HOH, npepBaHHOH lIJUI HeqeTKoH. B COBpeMeHtHbIX KY30IBax BorHYTbJe 
nOBepXHOCTH BCTpeqaIOTCH Ha nepexo.u.ax OT Kanorra K K:PblJIbSlM, OT 
KpbllIlH K 6ara}KHHIKY. 

TIPH npaBHJIbHOM YtIeTe 3aKOHOB OCBemeHHSI MO)l{HO rpaq,JftIecKH 
nOCTpOHTb CBeTOBble JIHHHH j.(JIH 3a,n:a'HHOH TOtIKH 3peHHH Ha6JIIOj.(aTeJISI. 
,l1.JIH OL~eHl\;H CBeTOBbIX JIHHHM: He UMeeT 60JIbIIlOrO 3HaqeHHH aaJIHqHe 
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COJlHe'IHbIX TO'IeK (apKHX MecTHbIX OJlHKOB), OTpaJKeHHSI <PoHapeif, 
C1'poeHHii, BbICTYrralOIIl.HX 'IaCTeH caMoro a:BTOMOOHJlSI (cpapbI, &Pl>IJlb51). 

OnTH'IecKHH aHaJIH3 CBeTOBbIX H-HHHH stBJISleTCSI O'IeHb Ha.n,eJKHbIM 
cnoco6oM IIIpoBepKH rrpaBHJlbHOCTH n()IC.Tpoe:HH5I CPOpMbI aBTOMoOHJI5I. 

§ 5. 06TEKAEMASI 4»OPMA ABTOM06HnSi 

3HaqeHHe o(iTeKaeMoii fIlOpMLI. MOIIl.HOCTb ,n;BHraTeJIH aBTOM06HJISI 
pacxo,n;yeTc5I Ha BHyTpeHHHe conpOTHBJIeHHH B caMOM ,n;BHraTeJIe, Ha 
TpeHHe H B36aJIT~BaHHe MaCJIa B MexaHH3Max rrepe,n;a'IH OT ,n;BHraTeJlH 
K KOJIeCaM, Ha Ka'IeHHe KOJIeC no ,n;opore (TpeHHe rrOKpbIweK) H Ha 

o 20 40 60 80 100 Kf1!WC 

CHopocmb aDmol'1oOuIlR 

4>er. 89. l>acXO)l MOlll.HOCTH Ha conpoTHBneHHe 
B03)lyxa H Ha conpOTHBJIeSBe KatfeBBIO npH 

.Q.BBlKeHHB aBTOM06HJlR. 

npeo,n;OJIeHHe oonpOTHBJIeHH5I B03Jlyxa (JIOOOBOrO conpOTHBJleHHSI). 
CYIIl.eCTBOBaJIO oWH6oQHOe MHeHHe, 'ITO pacxo,n; MOIIl.HOCTH Ha JIOOOBOe 
corrpOTHBJIeHHe aBTOMOOHJl5I HeBeJlHK H 'ITO HM rrpH paC'IeTe HOBOR 
MO)l,eJIH aBTOMotJHJI5I MO.*HO JIpeHeOpetlb. TI03TOMY KORcrpYKTOPbI He 
cpasy npHlIIJIH K BbIBO)l,Y, 'Iro 6bICTPO ,n;BU1KYIIl.eMYCH aBTOM06llJIlO 
HY>KHO npH.n.aBaTb TaKYIO G:>oPMY, KOTopaSl OOJIerqaJIa ObI ero 
·npoXO>K.n.eHHe 'Iepe3 TOJIIIl.Y Boo.n.yxa. OKOPOCTb yparaHHoro BeTpa, 
KOTOPbIH BaJIHT .n.ePOObSI, CpbIBaeT C JlOMOB KpbIIliH H T. Jl., ,n;OCTHraer 
OKOJIO 100 KM/'lac. TalOKe H npH ~BH>KeHHH aBTOM06HJI5I B Oe3BeTPeH
HylO rroro,n;y co CKOIpOCTblO 100 KMj'lac BOO,n;yX, qepea TOJIIIl.Y KOToporo 
rrpOXO)l,HT a BroMOOHJIb, ,n;aSHT Ha Hero C CHJIOH, paBHOH eHJIe yparan
Horo BeTpa. Ha npeo,n;OJIeHHe 3TOH CHJIbI H paCXotlJ.YeTC5I SHaqHTeJILHaH 
tJaCTb MOIIl.HOCTH ,n;BH,raTeJISI a'BTOM06HJI5I, peaKO BoopaCTalOIIl.a51 c nOSbI
weHHeM em CKOpOCTH. JJ.Ha.rpaMMa Ha cpHr. 89 ~aeT rrOHHTHe 0 npH
MepHOM pacxo,n;e MOIIUIOCTH, no,n;BO,ltHiMoH K KOJIecaM ooBpeMeHHoro 
8BTOMOOHJIH (c KY30BOM ,n;OCTaTO'IHO oOTeKaeMoH <j>OPMbl), H IIOKa3bl-

7 nOJlM3TQBCKHA 2507 
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BaeT, qTO Ha BbICOKH:X CKOPOCT5IX Ha COnpOTHBJIeHHe B03,llyxa 3aTpaq}{

naeTCSI OKOJIO nOJIOBHHbI MOr.u.HOCTH ,llBHraTeJISI. 

PaCCM011pHM, qTO npOHCXO,llHT C MaCCOH B03,llyxa, KOI',lla qepe3 Hee 

npOXO,llHT ,llBHJKyr.u.eecH TBep,lI.oe reJIO (B HameM CJIyqae aBTOM06HJIb). 
npeJK,lle Bcero HMeeT MeCTO TpeHHe nOBepXHOCTH aBTOMOOHJIH 0 pa3-

)J.BHraeMbIe ero KY30BOM CJIOH B03,llyxa. ,l:{aJIee qaCTHIJ.bI B03,llyxa, 
OJIH3KO pacnOJIO)l{eHHble J{ Ky30By, KaK ObI npHJIHnalOT K ero nOBepx

'HOCTH H BlpH em ,l(IBHJKeHHH 'CMer.u.aIOTCH OTHOCHTeJIbHO ,lI.pyrH'x, 6o.rree 
OT,lI.aJIeHlHbIX, qaCTHIJ.. M·e)l{):ly qaCTUIJ.aMH B03Ayxa TaKJKe npOHCXO,lUilT 

TpeHHe. Ha TpeHHe KY30Ba 0 B03,lI.YX H Ha TpeHHe qaCTHU B03,llyxa 
paCXO,llyeTcH qaCTb MOr.u.HOCTH ,lI.BHraTeJIH. 

ECJIH ObI aBTOMOOHJIb npe,lI.CTaBJISIJI COOOH TOHKYIO IIJIaCTHRKY HJIH 

BepeTeHOo6pa3Hoe TeJIO, HanOMHHalOr.u.ee CPOPMY ,lI.HpHLKaOJIH, T. e. TaR 
Ha3bIBaeMoe H,lleaJIbHO oOTeKae

Moe TeJIO (Q>Hr. 90, a), conpoTH

BJIeHHe B03~yxa OrpaHHqHBaJIOCb 
ObI OIIHcaHHbtM TpeHHeM. Ho 

aBToM06HJIb HMeeT CJIOJKHYIO 

<POp My, H eCJIH ObI ,llaJKe y,lla
JIOCb npH,llaTb eMY q,OPMY, Hano
MHHalOr.u.ylO Q>opMY ,lI.HpHJKaOJISI, 
TO H ror,lla HeB03MO~HO ObIJIO 6bI 

,llOCTHfHYTb JKeJIaTeJIbHOrO COOT
HQlIIeHHSI ,l(JIHiHbI H nOnepeqHOrO 

ct>Hr. 90. 06TeKaeMaH H HeooreKaeMaH CeqeHHSI Ky30Ba, HeB03MOJKHO 
o bIJI 0 ObI nOJIHOCTblO YTOIIHTb 

B KY30Be KOJIeca. BCHKHH Bbl

CTyn, yrJIYOJIeHHe, HeJJ,OCTaroqHO nJIaBHbIH nepexo,ll nOBepXHOCTH, 
BbI,lleJISIIOr.u.aSICH qaCTb £POPMbl HapYIIIaJOT paBHOMepHoe CKOJIbJKeHHe 

qaCTHU ,B03,lI.yxa, BbI3bIBalOT HX BH~peBoe (Bpar.u.aTeJIbHoe) ,llBHLKeHHe. 

Ha oopa30BaHHe BHxpeH, Ha <YnpbIB BOO.lI.yxa OT IIOBepXHOCTH KY30Ba, 
Ha TpeHHe qaCTHu B03,llyxa BO BpeMSI HX 'Bpar.u.aTeJIbHOrO ,llBHLKeHHSI 
TaKLKe paCXO:ll.yeTcSI qaCTb MOllJ,HOCTH ,llBH'faTeJISI. 

XBOCTOBaH qaCTb Tena. 

CHJIa nOBepXHocTHOro TpeHHH 3aBHCHT TOJIbKO OT CKOPOCTH ,llBHLKe

HHSI aBToM06HJIH H OT BeJIHqHHbl ero IIOBepXHOCTH, a CHJIa BHxpeBoro 

COIIpOTHBJIeHHH 3aBHCHT OT Q>OPMbI TeJIa. Y H)l.eaJIbHO 06TeKaeMoro 
TeJIa 3aBHXpeHHH BOOome He HaOJIIO,llaeTCSI. ECJIH LKe 3TO TeJIO yKOpO

qeHO, TO Ha yqaCTKe CY)I{eHHH TeJIa K KOHIJ,y npOHCXO,ll..HT orpbIB IIOTOKa 

B03.n;yxa H 3a reJIOM o6pa3yeTCH BHxpeBOH nOTOK (Q>Hr. 90, 6). Ell(t 

oOJIee pe3KHe 3aBHxpeHHH B03HHKaIOT, ecJIH TeJIO HMeeT yrJIOtBaTble, 

cTyneHqaTbIe OqepTaHHSI. 4eM IIHipe BHxpeBoH noroK, qeM OOJIblIIe 

3aBHxpeHHH, TeM 60JIblIIe conpOTHBJIeHHe B03,lI.yxa. 
06TeKaeMaSI <PoPMa aBTOMOOHJIH YMeHblIIaeT MOr.u.HOCTb, pacxo,nye

MylO Ha conpOTHBJIeHHe B03.n;yxa, .z:r.aJKe Ha CpaBHHTeJIbHO He60JIbIIlHX 
CKOPOCTSIX (50-70 KM/ttac), a Ha BblCOKHX CKOPOCTHX (CBbllIIe 

100 K.M/ttac) , BIIOJIHe ,lI.OCTHJKHMbIX .lI.JIH cOBpeMeHHoro aBToM06HJISI, 

,l(aeT orpoMHylO 3KOHOMHfO MOr.u.HOCTH H, COOTBeTCTBeHHO, TOnJIHBa. ,l:{o

CTaTOqHO cpaBHHTb aBTOMOOHJIH rA3-11 H rA3 M-20 «no6e.n.a», HMelO-
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IIJ.He npHMepHO O)l.HHaKOBbIH Bec, HaH60JIblIIa51 CKOPOCTb KOTOPblX 
MO}KeT ,lI;OCTHrHYTb 120 lOt/flac. O,ll;HaKO aBTOM06HJIb r A3-11, HMe51 

KY30B .Hoo6TeKaeMoH Q?OPMbI H )lBHraTeJIb MOI.II.HOCTblO 75 A. C., pacxo

,lI;yeT OKOJIO 16 A TOnJIHBa Ha 100 KM nyTH, B TO BpeM5I KaK ooreKae
MbIH aBTOM06HJIb r A3 M-20 HMeeT ,lI;BHraTeJIb MOI.II.HOCTbIO 50 A. c. If 

pacxo.n;yeT OKOJIO 13 A TOnJIHBa Ha 100 KItt. TI03TOMY 06TeKaeMa51 

Q?opMa KY30Ba 51 BJI 51 eTC 51 }KeJIaTeJIbHOH ,lI;JI5I JII06oro aBTOM06HJI5I, ,lI;a)KE' 
cpaBHHTeJIbHO THXOXO.il.HOrO, HanpHMep rOpO,ll;CKOrO aBT06yca HJIH MaJIO

JIHTpa}KHoro aBTOM06HJI5I, H He06xo,[(HMOH ,lI;JISI 6bICTPOXO)l.HbIX JIerKo
BbIX aBTOM06HJIeH cpe)J,Hero KJIaCca. 

CTpoeHHe ofiTeKaeMoii cIlopMbl aBTOM06HJlSI. BbIllie 6bIJIO OTMeqeHO, 

QTO HaHJIyqllIeH 06TeKaeMOH Q?OPMOH 06JIa,lJ,aeT BepeTeHo06pa3Hoe TeJIO, 

I I I 

4l-EE-+--I-~ k I ~ 
<t>Hr. 91. Pa3JIHQHblc npHHIJ.Hnbl nocrpOeHHJI o6TeKae~wH 

CPOPMbl aBTOM06HJlH. 

HMelOmee HaH60JIbllIee nOnepeqHoe CeqeHHe, pacnOJIO}KeHHOe Ha pac
CTOSIHHM 1/3 ,lJ,JII1HbI TeJIa OT nepe,ll;HerO KOHlI,a, nepe,ll;HHH KOHelI, B BH,lJ,e 

nOJIY3JIJII1'UCOH,lJ,a H nJIaBHO CY}KaIOI.II.HMC5I 3a,UHHM KOHelI,. LlJIHHa TeJIa 
lI.OJI}KHa 6bITb IIpHMepHO B llIeCTb pa3 60JIbllIe, qeM ,lI;I1aMeTp ero Han-
60JIbllIerO CeqeHHSI. 

TaKYIO Q?OPMY MO}KHO npH1(aTb )J,HpH}Ka6JIIO, HO, K CO}KaJIeHHIO, 
HeB03MO}KHO npH,lJ,aTb aBTOM06HJIIO. TIOOTOMY KOHCTPYKTOPbI CTpeMSITC5:l 

JIHIIlb MaKCHMaJIbHO npH6JIH3HTb Q?OPMY aBTOM06HJISI Hero qaCTeM 
K HaHJIytIllIeM 06TeKaeMOH Q?opMe. B OCHOtBY nO,l(06HSI )l.aHHOrO TeJIa 

HaHJIYQllIeMY 06TeKaeMOMY MoryT 6bITb nO.i'IO>KeHbI ,lI,Ba npHHlI,Hna: 
1. Bo Bcex CeqeHH5IX TeJIO HMeeT 06TeKaeMbIH KOHTYP, HCKa>KeHHbIH 

B COOTBeTCTBMH C ,lI;eHCTBHTeJIbHbIMH pa3MepaMH H KOHCTpYKlI,I1eH TeJIa. 
B npHMeHeHHH K aBTOM06HJIIO 3TO 3HaqHT - COKpaI.II.eHHbIH no ,lI;JIHHe 

npoTHB }KeJIaTeJIbHOrO 51HlI,eBH,lI;HbIH npoqmJIb H nOnepeqHDe CeqeHlle 

B BH)J;e qeTblpexyrOJIbHHKa co cKpyrJIeHHbIMH yrJIaMH (¢Hr. 91, a). 
2. LlaHHoe TeJIO BnHcaHO B HaUJIyqllIee o6TeKaeMoe; ero nOBepxHo

CT5IM npH,lI;aHa q1OpMa, npH6JIH>KaIOmaSIC5I K nOBepxHocTH 06TeKaeMoro 

TeJla Ha COOTBeTCTBeHHblX yqaCTKaX, a He,ll;OCTaIOmaSI ,lJ,aHHoMY TeJIY 
qaCTb .o6TeKaeMoro KaK 6bI oTpe3aHa (Q?Hr. 91,6), npHqeM Kpa5l TeJla 

MorYT 6b1Tb HecKOJIbKO cKpyrJIeHbI. 

,UoJIroe Bpe.MSI ¢>opMa a.BTOM06HJIS! CTpOHJIaCb COrJIaCHO nepBoMY 

npHHlI,Hny. TaKaS! ¢>opMa, )l.eHCTBHTeJIbHO, npOH3BO,ll;HJIa BneqaTJIeHHe 
o6TeKaeMoH. ,UaJIbHeHllIHe HCCJIe)J,oBaHHS!, O,lUIaKO, nOKa3aJIH, qTO 

npH 06blqHOM ,lI;JI5I aBTOM06HJIS! OTHOllIeHHH BbICOTbI H llIHpHHbI 

* 
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K ~R~He (Ha~6onbillee nonepeqHoe H3MepeHHe aBTOM06HRH npHMepHO 

B 2,5-3 pa3a MeHbille ero ~RHHbI) OTPbI,B B03~YillHoro nOTOKa OT no
BepxHoCTH KY30Ba, KOTOPOMY npH~aHa HiiI.I,eBH~HaH HJI~ KanJIeo6pa3HaSI 

cpopMa, nponcxoJJ;HT OqeHb paHo, H 3a KY30BOM aIBToM06HRH oopa3yercH 

illHPOKHii BHxpeBoii nOTOK (<p~r. 92, a). KpoMe TOro, pe3Koe CHH}I{eHHe 

KpblillH B 3a,nHeii qaCTH KY30Ba cOKpamaeT ero BHYTpeHHee npoctpaH

oj 

<PHr. 92. YJlYllrneHHe o6TeKaeMoH 
q>OPMbI aBTOM06HJI}I (no AaHHblM 

HAMI1): 
a - 06bl'lHaSl o6TeKaeMaSl 41opMa; 6 - YJlY'I
UIeHHaH 41opMa, OTJlIi'l3J01ll3HCSI rpOM03,AKoi1 

33,AHeA 'IaCTblO; 8 - 41opM3, OrpaHH'IeHH3H 
TO'lKaMH OTpblBa BHxpeA: B03JlYX3. 

CT'BO. TIonbITKH npHMeHHTb BTopoM 
npHHI.I,Hn nocTpoeHHH oOTeKaeMofi 

cpotpMbI aBTOM06HJIH .lI.aJI~ RY'qIIIHe 

peaYJIbTaTbI, BHxpeaoM nOTOK 

YMeHbillHJICH, XOTH aBToMo6:~lnb no 
BHeillHOCTH ~ Ka3aJICH MeHee ooTe-
KaeMbIM (cp~r. 92, 6 H 8). 

TaKHM 06pa30M aBToMooHRb 

JI.OJI}I{eH HMeTb cpaBHHTeJIbHO TynylO 

cKpyrJIeHHYIO $OPMY nepe,l(Ka II 
rJIaJI.lrne, He3HallHTeJIbHO cYLKHBalO

lll.HeCH K 3a,lI.HeMY KOH.I.I,Y OoKOBHHbI 

H KiP bIIII y, qTO COOTlBeTCTByer BnH
CbIBaHHIO aBTOMOOHRH B nepe.ll.HlO1O 
nOROBHHY OOTeKaeMoro TeJIa. Yroq
HHH 3TO nOnO}l{eHHe, HY}I{HO OT'Me
THTb, liTO OHO omOCHTCH no OTJI.eJIb

HOCTH H K BepXHeR Ha,l(CTpORKe, H 

K OCHOBHOMY Kopnycy KY30Ba, no
CKOJIb'KY rrepeJI.HHH qaCTb Ha,l(CTpOH

.KH HaXO):t'HT1CH n03a):tH nepe):tHeii qa
CTH OCHOBaHHH (CMeIIJ.eHa Ha BeRH
qHHY .lI.JIHHbI KanOTa). 

ABTOM06HRb nepe.ll.BHraeTCH no 
JI.opore, a He B CBOOO,llHOM B03-

JJ.YillHOM npocnpaHeme, KaK, HanpH
Mep, CaMOJIeT HJIH ~HpHLKa6JIb. TIo-
3TOMY B rrOrrepeqHOM CeqeHHH KygOB 
aBTOM06HJIH ,llOJI}I{eH HanOMHHaTb 

He Kpyr, a yceqeHHbIR CHH3Y Kpyr (KaK y KilnJIH, na~alOIlleH B,llOJIb 
CTeHbI), T. e. ,l(OR}I{eH ObITb B HH}I{HeH qaCTH ill Hpe, qeM B BepXHeii. 

HaHOOJIb1IIee ropH30HTaJIbHOe CeqeHHe 'Kopnyca ,l(OJILKHO HaXOJJ;HTbCH 

TIpHMepHO Ha 1/3 ero BbICDTbI OT HH}I{Heii KpOMKH. 
Pa3.u.B~raeMaH aBTOMo6H.n.eM 'Macca ·B03Jl.yxa JJ;OJI}I{Ha OblTb Hanpa-

8JIeHa BOKpyr aBTOM06~JIH no HaHOOJIee CBOOO)1.HOMY nyTH. HaHMeHee 
CBOOO~bIM HBJIHeTCH npOCTpaHCTBO Me}l{.lI.Y HH}I{Heii qaCTblO aBTOMO
OHRH ~ ):toporoii, B oco6eHHocTH eCJI~ aBTOMOOHJIb He ,"MeeT fJIa,llKoro 
):tHHIIJ.a. BMeCTe C TeM qaCTllll.bI B03JJ.yxa, C)l.SHHYTbIe C MeCTa nepe,llKOM 

8BTOMOOHJIH H HarrpaBReHHble BBepx, )l.OJI}I{HbI OpORTH nOqTH B)I.BOe 

60JIbIIIHH nyTb, qeM HanpaBReHHble B,llO.n.b 60KOBHH Ky30Ba, TaK KaK 
BblCOTa aBTOMOOHJIH rrpHMepHO paBHa ero mnpHHe. TaKHM oopa30M 
HaHBblro~HeiiIIIee HanpaBJIeHHe B03,llyrnHoro nOTOKa - BJJ;OJIb OOKOB 
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aBTo.MOOHJISI. 3TO 3Ha'1HT, '1TO OOTeKaeMbIH ·Ko.pnyc aBTOMOOHJISI B nJIaHe 
BaJKHee, '1eM OOTeKaeMbIH npO<pHJIb, H '1TO B CJIyqae HanpaBJIeHHSI 
nOTOKa Ha)l. aBTo.Mo.OHJIeM nyTb ifIo.To.Ka )l.OJIJKeH 6bITb 'lIpe)l.eJlbHO COKpa
meH H CrJIa1KeH (nOKaTbIH KanOT, CMJIbHO HaKJIOHeHHOO BeTpoBoe 

OKHO). ilOCJIe)l.HHe MepbI He BCer)1.a ocymecTBHMbI, nOCKOJIbKY KOHTypbI 
KanOTa Onpe)l.eJISI~CSI no.JI01KeHHeM H pa3MepaMH )1.BHraTeJIH H pa)1.Ha
Topa, a HaKJIo.H CTeKJIa Onpe)l.eJISIeTCSI 0030PHOCTbro, KOHTypOM )1.Bepefi 
H T. )1.. 

B HacToSIw.ee BpeMSI B 'KY3o.BaX JlerKQBbIX aBTOMOOHJIeH pacnpo
CTpaHeHbI )l.Be CPOpMbI 3a)I.HeH '1aCTH 'KY30Ba - C KpblweH, DJIaBHo. cny
CKalOw.eHcSI )1.0 3a)1.HerO 6y<pepa ( «ilooe.lla» ). H co cTy,neH'1aTbIM npo
qmJIeM, T. e. C BbIcTynaroIUHM Oara}KHHKOM (3I1G-llO, 311M). BcSl

KaSI <PopMa aBTOMOOHJISI M01KeT 6bITb oOTeKaeMoH TOJIbKO npH TOM 
yCJ1o.BHH, eCJU:I Kpblwa He OTKJIOHSIeTCSI HJIH He3Ha'1HTeJIbHO OTKJIO
HSIeTCSI OT TeOpeTH'1eCKo.H nOBepXHOCTH OOTeKaeMOPO TeJIa. B rrpoTHB

HOM CJIy'1ae OTpblB rrOTOKa npoHCXOJ1.HT .1I;OCTaTO'1HO paHO, H TOr.lla Y1Ke 
npaKTH'1eCKH nO'1TK Oe3pa3JIHQHO, KaK Bhln~HeHa ,nOBepXHOCTb KY30Ba 
n03a)l.H TO'1eK OTpbIBa ifIOTo.Ka. Me1K)l.y TeM MaJIbIH HaKJIOH 'KP,bIWH 

Ha3a.ll npHBO)l.HT K YXY)1.WeHHJO KpyroBOH 0030PHOCTH 'H C03.llaeT 3pH
Te.nbHo.e Brre'1aTJIeHHe ynl1KeJIeHHSI 3a)l.HeH '1aCTH KY30Ba. TI03TOMY 

60JIee lleJIec006pa3HO rrpHMeHSITb cTyneH'1aTYJO Q;>OPMY 'KY30Ba C He3Ha
'1HTeJIbHbIM OllYCKOM KPbIWH, C TIJIaBHbIM cY1KeHHeM Oo.KOBHH KY30Ba 
)1.0 TO'1KH OTpbIBa ITOTOKa, C HeKOTo.PbIM cKpyrJIeHHeM yrJIOBblX naHe
JIeii )l.J1SI ynpow.eHHH IIITaMnOBKH H YJIyqWeHHSI BHeIIIHero. BH)l.a aBTo.
MOOHJfSI. 

B OOJIbWHHCTBe COBpeMeHHbIX aBTo.Mo.OHJIeH Q;>apbI H 3a)l.HHH Ho.Mep
HOH 3HaK YTOnJIeHbI B Ko.pnyc KysoBa, a SanaCHo.e ,KOJIeCO cnpHTaHO 
B Oara1KHHKe. OO'be)J.HHeHHe KpbIJIbeB II Kopnyca 'KySo.Ba, a TaK1Ke 
YCTaHo.BKa IIJ;IITKOB, npHKpbIBarow.HX KOJIeCa COOKY, ew.e He no .. TIyqHJIH 
pacnpOCTpaHeHHSI Ha Bcex aBTo.MOOHJISIX. Eme He Bce KOHCTPYKTOpbJ 
0003Ha.nH Ba1KHOCTb 3THX Mep MH YJIY'1WeHHSI OOTeKaeMOCTH aBTOMO
OHJISI. ECJlH JKe yqecTb >KeJIaTeJIbHo.CTb HaUpaBJIeHHSI 'lIOTOKa B03)J.yxa 
no. OOKaM aBTo.MOOHJIH, CTaHeT HCHbIM, qTO HMeHHO BblcTynaJOmHe 
KPbIJIbH H He3aKpbITbIe Ko.JIeCa OOJIbWe Bcero HapywaroT n.na,BHOCTb 
nOTOKa, HanpaBJIeHHoro B)J.OJlb OOKOBHHbI KYSOBa. B Ho.BeH'WHX OTe'1e
CTBeHHbIX KOHCTPYKUHHX nepe)J.HHe (a Ha a BTOMOO HJIe «TIooe)l.a» 
H 3a)I.HHe) KPbIJIbH CJ1.eJIaHbI 3anOJ1.JIHUO C KopnycoM, 3a}lHHe KOJIeCa 
Ha aBTOMo.OHJIHX 311M qaCTH'1Ho. saKpbITbI KPbIJIbSIMH. L(eJIeco.
oopa3Ho 3aKpbIBaTb w.HTKaMH H nepe)l.HHe KOJIeCa, HO B 3TOM CJIY11ae 
MOiKeT nOTpeooBaTbcH YBeJIHqeHHe raoapHTHoH WHpHHbI aBTOMOOHJISI 
HJIH YMeHbweHHe nepell.Heii KOJleH, QT06bI 06eCne'1HTb oecnpenSIT
CTBeHHbIH no.Bo.POT nepe)l.HHX Ko.JIec. 

JlJISI CHHJKeHHH conpoTHBJIeHHH B03)1.yxa HM·eroT 3Ha'1eHHe YTatIIJIH
BaHHe )l.BepHblx neTeJIb H PY'1eK, npH6JIHiKeHHe nOBepxHOCTH OKOH
HblX CreKOJI K TOOpeTHqOCKOii nOBepXHo.CTH KYSOBa (B aBTOMOOHJIHX 
pa!HHHX BbITIYCKOB CTeKJIa ObI.mH CHJIbHO yr.nyOJIeHbI); 3a3opbI Me
}KJJ.Y KYSOBOM H oYQ;>epaMH )l.OJIJKHbI ObITb 3aKlpbITbI opbI3rOBHKaMH
OOTeKaTeJIHMH. 
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3HatIliTeJIbHOe y.nytIrneHlie 06TeKaeMOCTli COOKY 'KY30Ba ,naeT IIpH
MeHeHlle rHYTbIX CTeKOJl :1-1 YCTpaHeHlie CTOtIHbIX iKeJI06oB, cnYCKaJO

ru;llXCSI no KOHTYPY ,nBepHbIX npoeMOB. 
fHYToe CTeKJIO B TetIeHlie ,nOJI'roro BpeMeHIi He npliMeHSIJlOCb 

B aBTOM06IiJIe. B HaCTOSIrn.ee BpeMH ,nJISI aBTOM06liJIeH npliMeHHeTCSI 

CTeKJIO CTaJIIiHIiT, ,nOCTaTOtIHO npOllHoe, paCnaJI.aIOru;eecH JIlillib npli 

OtIeHb CIiJlbHOM y,nape Ha OCKOJlKIi 6e3 OCTpbIX pe6ep Ii nO,lllJ.aloru;eecSI 

6e3 OC060M CJIOiKHOCTIi 1i3rOTOBJleHHIO B rHYTOM BII,lle. CKOHCTPYIiPO
'BClHbl TaKiKe CTeKJIOOllIlCTIITeJUl: .lI.JI5I rHyroro CTeKJIa. TaKIIM 06pa30M 
rHyroe CTeKJIO MO}KeT 6bITb C ycnexoM npIIMeHeHO B COBpeMeHHOM 

aBTOM06I1JIe B ueJlSIX YJIyqllIeHIISI ero 06TeKaeMOCTII. B OTetIeCTBeHHbIX 
JIerKOBblx aBTOMOOIlJI5IX BbInycKa 1946-1950 rr. rHYToe CTeKJIO yCTa-
HaBJIHBaerCSI B 3 a 1I.H Ii X OKHax, a Ha aBTooyce f3A-651-652 - B yrJIax 

BeTpoBoro OKHa. 
,llJI5I CHIIiKeHII5I JIoOOaoro COnpOTIIBJleHIIH Hoo6XO,llHMO YCTPOHCTBO 

rJIa,nKoro JI.HHru;a B aBTOM06I1JIe II npaBHJIbHoe paCnOJIOiKeHHe OTBep
CTHH ,llJISI Bxo.n:a H BbIXO.IJ.a B03JI.yxa, OXJlaiK.IJ.aIOllI.ero JI.BIIraTeJIb. MeCTO 

.IJ.YtSI BXOJI.a B03.nyxa .nOJIiKHO HaXO,llHTbCSI Ha TaKOM yqacTKe nOBepXHO
CTII Ky30Ba, r.u.e IiMeeTCSI u36bITOllHoe ,naBJIeHlie B03,llyxa, a BblXO.!J.·
Ha YtIaCTKe pa3peiKeHHSI. OTBepCTIISI ,nJlH BXO,lla II BbIXO,lla B03,llyxa 

,llOJIiKHbI 6bITb 06TeKaeMbIMIi - IiX KpaSI He .nOJIiKHbI C03,llaBaTb 

3aBIIxpeHHH II JI.OnOJIHIITeJIbHOrO COnpOTIIBJIeHII5I. HenpaBIIJIbHO 

YCTpoeHHble OTBepcnm MoryT 3HattIlTeJIbHO YMeHbllIHTb o6TeKaeMOCTb 
aBTOM06I1JISI. 

06TeKaeMOCTb TOM IiJIIi IIHOH CPOPMbI 06bJllHO OneI-HIBaeTCH BeJIHtIIl

HOM TaK Ha3bIBaeMoro K03cpHnHeHTa cOnpOTIIBJIeHII5I B031I.yxa K. 
KoocpIlUlieHT COnpOTHBJIeHH5I B03,nyxa 06TeKaeMoro a BTO MOOIlJI 51 

C nepe,llHHM paCnOJlOiKeHlIeM ,llBHraTe.1l5l, y KOToporo KPbIJIb51 CJIHTbI 

C KY30BOM, KOJIeCa 3aKpbITobI IUHTKaMH, <t>apbI, 3anaCHble KOJIeCa, HOMep
HOH 3HaI{ YTOnJIeHbI B KY30Be, nOBepxHocTb OI{OH BbInOJIHeHa 3ano;J.

JIHUO C nOBepxHoCTbIO Ky30Ba, Me}K.IJ.Y 6y<t>epaMH Ii KopnycoM HMe
IOTC5I 06TeKaTeJIII II CHII3Y IIMeeTC5I nOJl)lOH, paBeH npiHMepHo 
0,017-0,019. 

8TO 3HatIeHIIe K YBeJIIItIHBaeTCSI TIpii OTKpbITbIX C ·OOKOB nepe,llHMX 
KCJIeCaX Ha 7-9 %, OTKpbITbIX C 6oKoB 3aJI.HIlX KOJIeCaX Ha 8-10%, 

HeYTOnJIeHHbIX <t>apax Ha 10-13 %, yrJIy6JIeliHbIX npoeMax OI{OH 

Ha 3 %, OTCYTCTBHH nOJl)lOHa Ha 5 %, OTCYTCTBHIl o6TeKaTeJIeH K 6ycf>e
paM Ha 3 %, BblcTyuaJOllI.Hx KPbIJlbSIX BMeCTO CJIHTbIX C KopnycoM Ha 
12-17%, 3anaCHblX KOJIeCaX, YCTaHOBJIeHHbIX Ha KpbIJIbSIX, Ha 6-7 %, 
HOMepHoM 3HaKe Ha,ll 3a,llHIIM KPbIJIOM ,flJ1I1 Ha)J, KY30BOM Ha 4-5 % , 
HenpaBIIJIbHOM YCTpoHcTBe oTBepcTIiH .lI.JISI BXO,lla H BbIxo.u.a B03,llyxa 

.no 10%. 
TaKuM 06pa30M, eC.Tm HaHJIyqrna51 oOTeKaeMaSI cpopMa OObIlIHoro 

JierKOOOfO aBTOM06I1JISI IIMeeT BeJIIIqliHY K OKOJIO 0,017 - 0,019, TO 

Y aBTOMOOIlJlSI Tiina «TI06e,lla» B ,lleilcTBIlTeJIbHOCTII K OKOJIO 0,024, 
Y aBTOM0611JISI THna 3J1C-IIO K OKOJIO 0,028 H T. ,n. 8TH ,llaHHble CJIe

.nYeT, KOHetIHO, IICIIOJlb30BaTb Ha npaKTIIKe TOJlbKO ,llJI5I npIl6JIII311TeJIb
HbIX nO,llCtIeTOB, TaK KaK TO IIJIH UHoe BbInQJlHeHHe <pOpMbI KY30Ba 
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B UtJIOM H ee OT,l(eJIhHhIX lIaCTeR 'MO)KeT OKa3aTb CYLUeCT13eHHOe BJlHSl
HRe Ha BenHqHHY K03~HUHeHTa conpOTHBneHHH 1303nyxa. 

HccneAoBaHIIH 06TeKaeMocTH aBTOM06HJUI. TIpaBHJIbHYIO OOTeKae

MylO ~OPMY )J,JUI .n.aHHoro aBToMot'5HJISI HeOOSM01KHO OCYLUecTBHTb Ha 
6YMare, TalOKe HeBOSMOJKHO C .D:,OCTaTOIlHoH TOlIHOCTblO TOOpenrqeCKH 

nO.ll.ClIHTaTb cOnpOTHBJIeHHe B03.llyxa )J.JISI TaKoro CJIOJKHOrO 'rena, KaK 
aBTOMOOHJIb. TI03TOMY JKenaTeJIbHYIO ~OPMY aBTOM06HJISI HaXO.llSlT 
3KcnepHMeHTaJIbHbiM nyreM. ECJIH HY}KHO H3YlIHTb 06TeKaeMOCTb Y}Ke 
nOCTpoeHHOro aBToM06HJISI, STO MO}f{eT 6bITh C)leJIaHO 'B )lOPOJKHbIX 
YCJIOBHSlX. ,llJISI onpe.n.eJIeHHSI a9p0,llHHaMHQeCKHX KalIeCTB npoeKTHpye
Atoro aBTOMOOHJISI HYJKHO HSfOTOBHTb MO.n.eJIH 9Toro aBTOM06HJIH H no.n.
BeprHytb UX HCCJIe.n.OBaHlilO B a9po)J,liHaMlilIeCKOH Tpy6e. 

B HaCTOHLUee BpeMH paspaOOTaHbI H npHMeHHIOTCSI B CCCP npo
CTbIe H .n.OCTaTOlIHO TOlIHbIe MeTO.n.bI HCCJIe.n.OBaHHH OOTeKaeMOCTH MO
.lJ.eJIeii H aBTOMOOHJIeH. TIPH STOM HaXO,llSn: a) CHJIY JIOOOBOrO conpo
THBJleHHH aBTOMOOHJIH; 0) KapTllHy npOTeKaHHH TIOTOKa B03)J,yxa BOKpyr 
aBTOMot'5HJIH; B) .lJ.aBneHlie B03.llyxa Ha OT.lleJIbHWe 'rOllKH nOBepXHOCTH 
KY30Ba; r) 3aBopallHBalOLUHe H onpOKH.n.WBaJOIII.He CHJIbI B03,llyxa, 
AeHCTBYIOLUHe Ha aBTOM06liJIb, H TOllKH HX npHJIOJKeHHSI. 

,llJIH HCCJle.llOBaHHH Bcex 'BH.llOB npOHSBO.n.HT onbITbI, COOTBeTCTByro
LUHe 6e3BeTpeHHOH noro.n.e H npH HaJIHlIHH OOKOBoro BeTpa paSJIHQHOH 
CHJIbI H pa3JIHQHbIX HanpaBJIeHHR. 

CHJIa conpOTHBJIeHHH BOO,llyxa P ,llBH1KYIII.eMYCSI aBTOMOOHJIIO HJIH 
ero MO.n.eJIH 

P = KFv" ICZ, (7) 

r,1J.e K - K09cpHuneHT COnpOTHBJIeHHSI BOSJlYxa (K03cpHUlieHT ~OpMbI); 
F - JIOOO'BaSI nJIOLUa.n.b B ,M2; 

V - CKOPOCTb ,lU3H1KeHHH MiceK. 
3aMepHB CHJIY conpOTHBJIeHHH .n.JIH .n.aHHoH MOneJIH B aSpO.llHHaMH

tlecKOR Tpy6e, SHaSl CKOPOCTb nOTOKa B Tpyoe H n060BYIO nJIOLUa.n.b 
MO,lleJIH, MOJKHO onpe.n.eJIliTb ee K09~HUHeHT COnpOTHBJIeHHH: 

p 
K= Fv2 • (8) 

BHOCH B ~PMY HSYlJaeMOH MO,lleJIH HeKoTopble H3MeHeHHH nYTeM 
CMeHW lJaCTeR MO.n.eJIH 'HJIH npH nOMOIII.H UJIaCTHJIHHa HJIH cpaBHliBaSI 

lIeCKOJIbKO Mo.n.eJIeM, OTJIHlJalOIII.HXCH ~PMOR OT.n.eJIbHbIX 'lIaCTeM, YCTa
HaBJIHBaIOT BJIHHHHe 'rOM HJIH HHOM lIaCTH ~PMbI fIa BeJIHlJHHY K03CPH
UHeHTa conpOTHBJIeHHH B03.n.yxa. 

Cne.n.yeT yqHTbIBaTb, liTO np0.llYBKa MO)leJIH B Tpy6e He .n:aeT BnMHC 
TOlJHOrO 3HalJeHliH K .n.JIH aBTOM06HnH, TaK Ka,K nOTOK B Tpy6e HC 
BrrOJIHe COOTBeTcTByeT .llBH1KeHHIO .lleilcTBHTeJIbHOrO nOTOKa B03.llyxa 
BOKpyr aBTOMOOHJIH TIO CJIe.llYIOLUHM npHlJHHaM: 

1. TIPH ,npo.n.YBKe MO.lleJIH, Bblll.QJIHeHHOH B MaCIIITaOe 1: 5, CKO
POCTb nmOKa B03.llyxa .llOJI1KHa ObITb 'B 5 pas tJOJIbUle CKOPOCTH )lBH}Ke
HHH 3BTOMOOHJ1H. TIOJIYlIHTb TaKYIO CKOPOCTb npaKTlilJeCKH HeBOSMO>KHO. 
I(JIH no.n.0t'5HH JKe nOTOKa HY1KHO, lITOObI np01l3Be)1.eHHe CKOPOCTH nOTOKa 
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B03)J,yxa Ha KaKOii-HHOY)J,b (O)I.HH H TOT >Ke )I.JISI MO)I.eJIM H)I.JlSI aBTO
M06MJISI) JIMHeHHbIH pa3Mep MO)J,eJIH II aBTOMOOMJISI 6bIJIO O)I.MHaKOBbIM 
.n,.TISI o60MX c.nyqaeB. 

2. CTeHKM TPYObI HapYlIlalOT pelKMM DOTOKa, ClKMMalOT B03)I.yX MelK,llY 
MO)J,eJIblO H CTeHKaMM (qeM OoJIblIle CeqeHMe Tpy6bI, TeM MeHbille 

BJIHSIHHe ee CTeHOK Ha pe3YJIbTaT npoJI.YBKH). 
3. MO)I.eJIb YCTaHaBJIMBaeTCSI B Tpyoe 06bltIHO Ha,n; HenO)I.BHlKHbIM 

3KpaHoM (nJIom.a)I.KOH), 'B TO BpeMSI KaK aBTOMOOHJIb nepe)I.BMraeTC5I 
He TOJIbKO no OTHOIIIeHMIO K Macce B03)l,yxa, HO M no OTHOIIIeHHIO K no
BepXHOCTH )I.OporM. 

4. MO)J,eJIb MMeeT OObI'tIHO HeBpam.alOm.HecSI KOJIeCa M )I.pyrMe ynpo
m.eHHSI, HeCKOJIbKO HCKa}KalOIII.He pe3YJIbTaT np0)I.YBKH. 

B pe3YJIbTaTe OOJIbIIIOrO KOJIHqeCTBa onbITHbIX Hcc.ne,n;oBaH-HH OblJlO 
YCTaHOBJIeHO, tITO 'K034>MUMeHT COnpOTHBJIeHHSI B03.llyxa K )lJISI Mo,!{e
JIeH, 1I10)I.'Beprnm:xcSI npO)l)1BKe B TPyUe, HHlKe, qeM K )l,JISI )l,eHCTHHTeJIb
HOro aBTOMOOMJlSI. nJISI nOJIyqeHMSI K aBTOM06HJlSI HylKHO MHOlKHTb K, 
nOJIyqeHHoe npH npo)J.yBKe ero Mo,n;eJIH ,B MacIIITa.6e 1 : 10, Ha 1,2. 

TIPH HcnblTaHMSIX MO,lleJIb aBTOM06HJISI nO)I.BeIIIHBaeTCSI B Tpyoe 

Ha roHKHX Tpocax (4)Mr. 93) HJIH YCTaHaBJIHBaeTCSI Ha xOOoTe OCOObIX 
BeCOB lKecTKoro THna (4)Hr. 94 H 95), H co6cTBeHHblH Bec ee ypaBHo

Bf:IIIHBaeTCSI. TIOTOK B03)lyxa nporoHHeTcSI tIepe3 TPYOY MOmHbIM Ben
THJlSITOpOM. TIo)J. )leiiCTBHeM CHJIbI BCTpeqHOrO Boa.u.yxa (CHJIbI con pO
THBJleH'HSI) MO)l.eJIb HeCKOJIbKO OTKJIOHHeTCSI OT CBoero nepBOHaqaJIb
HOro ifiOJIOlKeHHH. qToObl 'BepHYTb ee B ~TO nOJIOlKeHHe, HylKHO npHJIO
>KHTb K HeH CMJIY, paBHylO CHJIe cOnpOTMBJIeHHSI, qro )l.OCTHraeTCSI 

HarpYlKeHHeM tIaIII'KH BeeOB. 
rpY3, nOTpeOOBaBIIIMHCSI ,nJISI ~TOro, OY)J.eT COOTBeTCTBOBaTb CHJIe 

conpOTHBJIeHHSI B03,llyxa ~SI Mo,nenM ,llaHHOH cf>opMbI. 
nJISI TOqHOro onpe)l.eJIeHHSI Koo4>HUHeHTa conpOTMBJleHMH B03)l.yxa 

npoeKTHpyeMoro aBTOMOOHJISI npOH3BO)J.SIT npO)l.yBKy ero MO)l.eJIH 
H MO,n;eJIH ,KaKorO-HM6Y,llb )I,eHCTBHTeJIbHOrO aBTOMOOHJISI B COBepIIIeHHO 
O)l.HHaKOBbIX yc.nOBHSIX. 3aTeM npOBepSIIOT 'Koo4>HUHeHT )I.JlSI )l.eHCTBH
TeJIbHoro aBTOMOOHJISI Ha ,llopore H BHOCHT nonpaBKY B K03qmUMeHT,bI, 
rrOJlyqeHHble npH npO)I.)1BKax. 

Onpe,lJ,eJIeHHe Ko~4>HUHeHTa COnpOTHBJleHHSI U03.l1.yxa B .lI.0POlKHbIX 
yc.nOBHSIX JIyqIIIe Bcero ,npoM3BO)J.HTb TaK Ha3bIBaeMbIM 'MeTO,llOM 
HaKaTa. nJISI ~TOro pa3fOHSIIOT aBTOM06HJIb Ha POBHOH npSIMOH )J.opore 
npM OTCYTCTBMH BeTpa H Ha OOJIbIIIOH CKOPOCTH BbIKJIlOtIam nepe)J.atIy. 
ABTOM06HJIb ,llBMlKeTCH CBo60,llHO )l,O nOJIHOH OCT8HOBKH. Bo BpeMH 
HaKaTa 3aMepHeTCSI CKOPOCTb aBTOM06MJISI qepe3 paBHble npOMeJKYTKH 
nYTH, onpe)l.eJIeHHbIe no cToJI.6aM HJIH OTMeTKaM Ha ,llopore HJlH npH 
nOMOIUM 0006bIX npMOopOB. 

3HaH Bec aBTOMOOMJISI G 'H YCKopeHHe b, MOJKHO Onpe)I,eJIMTb CHJIY 
COnpOTHBJIeHHSI )l.BHlKeHHIO: 

a p= b-- KZ g , 

r.n.e g = 9,81 MlceK2 - YCKopeHMe CHJIbI TSIlKeCTH. 

(9) 
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Hanpall!1eHue --nOmOKG 

(2 
>? /? ?? ? ) ? , 

<I> Hr. 93. CxeM8 YCT8HOBKH MOlleJlH B Tpy6e Ha HHTOqHOM 
nO.II.Bece: 

I-MO,lleJU.; 2 - Tpy6a; 3 - ypaBuoBewU8alOllUte rpy3b1; 4 - BeeM. 

c)Hr. 94. MO.II.eJlb aBTOM06HJlR B a~p;').II.HHaMHqeCKOH Tpy6e 
sa Becax meCTKoro THna. 
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YCI:OpeBHe 

(10) 

r)l.e 

T. e. OTHOIIIeHHe y6bIBaHliH CKOPOCTH K npHpocTy BpeMeHH npOX01K)l.e

HHSl )l.8HHOro npOMe:>KYTK8 myTH HJUI T8HreHC yrJIa K8C8TeJlbHOH (B .n.8H
HOH T01.fKe) K 1H81lep1.feHHOH H8 .!(Harp8MMe KlPHIBOH H8K8Ta (q)Hr. 96) ~ 

t.ITOObI fIO,lOC1.fHT8Tb COnpOTHBJIeHHe B03.!(YX8, Hy:>KHO BbI1.feCTb H3 
BeJlH1.fHHbl 06lUero COnp01'HBJleHHH .!(BH:>KeHHIO BeJIHlJHHY conpOTHBJleHHH 
KalleHHH. JVm SToro H3 BeJIH1.fHH conpOTHBJleHHH ,llBH:>KemllO, nOJIylJeH~ 
HblX H8 pa3JIIf1.fHbIX YlJ8CTK8X HaK8Ta, BbIlJHTaeTCSl conpOTHBJIeHHe 

D.BHJKeHHIO, onpe,lleJIHeMoe H8 nOCJIe.!(HeM Y1.f8CTKe (CO CKOPOCTH 10-15 
11.0 0 KM/'lac), rJle cOnpOTHBJleHHe B03,nyxa HH1.fT01KHO. nO.n;,ClJeT K npo~ 
H3BO.!(HTCH no yp8BHeHHIO (8). 

ltJIH TOlJHOCTH flO.!(ClIeTa !l10JIyqeHHYIO BeJIHlJH'HY CQ~pOTHBJIeHH'H 
K81!eHHSl CJIe.!(YeT MHOJKHTb H8 1,1 JlJIH CKOPO'CTII 60 KM/'laC, H8 1,15-
D:JIH OKOPOCTH 70 KM/ttaC, H8 1,25 - JJ.JIH CKOPOCTH 80-90 KM/'lac. 

JIo60B8H nJIOlU8.!(b 1fI0.!(ClJHTbIB8eTCSI nJIaHHMerpHpoB8HHeM npoeK

UHK 8BTOMOOHJJH (BH.!( Cnepe.llH HJIH C38JJ.H) HJIH nOJJ.ClJeTOM KJIeTOK 

npH HaH&eHHU STOH npoeKUHH Ha MHJIJIHMeTPOBOH ,oYM8re. I1HOr.lla 

JIOOOBYJO nJIOmaD:b no.n.ClJHTblBalOT ynpomeHHQ, KaK npoH3BeJ,leHHe 

KOJIecHOH KOJIeH .oa r86apHTHYlO BbICOry 8BTOMOOHJISI HJIH K8K .n.eBHTb 

J,leCHTblX npOH3Be.lleHHH ra:68pHTHOH lllHpHHbI Ha BbICOTY. 

OJJ.H8KO 9TH cnoc06b1 OlJeHb HerolJHbI, OCQOeHHO npH COBpeMeHHbIX 
£(J0pMax 8 BTOMOOHJIeH. 

B )J.onOJlHeHHe K onpe)J.eJleHHIO K034JHUHeHTa conpOTHBJIeHHSI B03-

J,lyxa npOH3BOD.HT C'beMKY KapnlH 06TeKaHHH H KapnIH .IlaBJIeHHH, KOTO
pble n03BOJIHJOT HaHTIi HaHOOJIee He6Jl8ronpHHTHbIe C TOlJKH speHHSI 

oOTeKaeMOCTH yqaCTKH nOBepXHOCTH £(JOPMbI aBTOMOOHJIH, 8 T8K:>Ke HaH

Bblro)l.HeHmHe YlJ8CTKH p8CnOJlO1KeHHSI 'BXO)J.HbIX H BbIXO,ll.HbIX OTBep

CTHH )J.JIH BOSJ,lYX8 K8K CHCTeMlbI OXJI8:>KJ,leHHSl .llBHraTeJISI, TaK H BeHTH

JIHIJ,HH KY30Ba. 
C'beMKa K8pTHH OOTeKaHHH 38KJIJ01!8eTCSl B £(JOTorp84JHpoB8HHH 

OOJJ.YBaeMoH B 8SpOJ,lHHaMH1.fecKoH Tpyoe Mo.n.eJIH, B 38pHC()IBKe HJIH 

KHHOC'beMKe ,llBHJKYlUerocSl aBTOM06HJIH C npHKJIeeHHblMH K nOBepx

HOCTH MO.lleJIH HJIH aBTOMOOHJIH B saJJ.8HHbIX TOlJK8X meJIKOBbIMII 
HHTHMH HJIH JIerKHMH JIeHT8MH. 

C'beMK8 MO.n.eJIH UPOH3BOJJ.HTCH co 3HalJHTeJIbHOH BbI)l.ep}I{KOii <P<rro

arrn8p8TOM 1.fepe3 JIIOK B 6oKOBOH CTeHKe TpyObI C T8KHM p8C1!eTOM, 

lJTOObl KOJIeOJlJOlUHeCH BCJIe.!(CTBHe 3aBHxpeHHH meJIKOBHHKH OCTaBJISlJIlI 

Ha CHHMKe P83MbIToe, a meJIKOBHHKH, JIe}l{8lUHe no 110TOKY, pe3Koe 
H300pa>KeHHe (£(JHr. 97). 
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<l>Hr. 95. CxeMa YCTaIloBKH Mo.n.eJJH B TpyOe Ha Becax lKeCTKoro TlfIIa: 

1 - MOAeJII.: 2 - 9KpaH; 3 - un nOBopoTI MOAeJlH; 4 - lt060T; S - paMa; 6 - H3np"BJUIIOUlHe; 
7 H 8 MeXaRH3M n08opoTa HanpaSJlSlIOUUIX H MOllenH (noKasAH YCJtOBHO); 9 - Bec ... 
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ITPH 3apHCOBKe HJIH C'beMKe aBTOMOOHJIH Ha KY30B HaKJIeHBalOTCH 

JIerKHe JIeHTbI, KOTOpble npH ,nBlf.IKeHHH TaIOKe )I,aIOT 'KapTHHy OOTeKa

HHH. O)I,HaKO q>ororpaqmpoBaHlfe Ta,KHX KapTHH C Bbl,nep:>KKOH TPY.lUIO 
OCYI.IJ;eCTBlfMO, TaK KaK YCTaHOBKa q>OTOannapaTa Ha HCnblTbIBaeMOM 
aBTOMOOHJIe He Bcer,na B03MO}l{Ha, HapywaeT q>OPMY KY30Ba H He )laeT 

Bll.1la .Bcero aBTOMOOHJIH. IT03TOMY KapTlfHa OOTeKaHHH HaHOCHTCH 
Ha6JIIO.1laTeJI€M Ha 3apaHee 3aroro.BJIeHHYlO CX€MY paCnOJIOiKeHHH neHT 

<l>Rr. 97. MO)1enb 3BTOM06H;I9 C HHTKaMH )1J1g C"bCMKH K3PTHHbI 
o6TeK8HHSI. 

H3 nOBepxHocTH Ky30Ba. nJIH 3TOro Ha6JIIO)laTeJIb CJIe.n.yeT PH)lOM 

C HcnblTbIBaeMbIM aBTOM06HJIeM Ha .llpyroM aBTOMOOHJIe co CKOPOCTbJO 

60-80 TCM/'lac. 
3aMep .llaBJIeHHH B03)lyxa B pa3JIHtIH,bIX T01IKax nOBepXHOCTJI 

MO.lleJIH aBTOM06HJIH BblnOJlHHeTCH CJIe,rr.YIOmHM o6pa30M: K TOtIKaM 

3aMepa )laBJIeHHM nepneH,rr.lfKYJIHPHO nOBepXHOCTH If 3anO)lJIHUO C HeM 

IlO,llBO,l(HTCH' KOHUbl npOJIOiKeHHblx B nOJIOCTH Mo,Z:(eJIH JlaTyHHblx TPYOOK 
BHelIIHHM .llHaMerpoM OKOJIO 1,5 MM (q>Hr. 98) . Lfepe3 OTBepCTHe 

B .1lHHme MO,rr.eJlH 3TH TPYOKM BbIBe.1leHbI B BH,rr.e nYtIKa HapYiKY H 

3aKJIIOQeHbI B TPYOY-OOTeKaTeJIb. C IIOMOI.UbJO 3TOM Tpy6bI Mo.n.eJlb 

3aKpeIIJI5IeTC5I Ha .9KpaHe. ITo .llpyryro CTOPOHY .9KpaHa K KOHUaM JIaTYH

HbIX rpYOOK npRCOe,llHHHIOTCH pe3HHOBbIe Tpy6KH, ;H)lymHe K MaHO
MeTpaM, OTMeQalOI.UH,M ,llaBJIeHHe HJIH pa3peiKeHHe B KaiK.llOH: TOtIKe. 

Ha ,Q>HT. 99-101 H300pa:>KeHbI KapTHHbI o6TeKaHHH, a Ha 

qmr. 102-103 - KapTHHbI .1laBJIeHHH B03.1lyxa .lI.JIH oretIeCTBeHHbIX 
aETOMOOHJIeM. Ha KapTHHax )laBJIeHHH: pe3YJIbTaTbI rrp0.llYBKH HaHO
C5fTCH YCJIOBHO B onpe)leJIeHHOM MaClI1Ta'Oe; Ha nepneHJlHKYJlHpaX 
K KaCaTeJIhHOH B .llaHHOH TOtIKe nOBepxHocTH nOJIO:>KHTeJIbHbIe 3HaQe

HHH JiaBJIeHHH RJIR nOBbIllIeHHoe .1laBJIeHHe OTKJIa.n.bIBaIOTCH B'Hyrph 
H306paiKeHHH MO.lleJIH, a orpHUaTeJIbHbIe, xapaKTepH3YIOmHe pa3pe
)KeHUe, - HapYiKY. KOHeQHbJe TOtIKH HaHeceHHblX 3HatIeHHH coe,nlf-



OBTEKAEMASI <l>OPMA ABTOMOb(,lnSl 

<l>Hr. 98. Y CT3HOBKa Tpy60K JlJUI aaMepa .u.aBJIeHHSI B03JlYxa 
Ha nOBepxBocTb KY30Ba (MoAeJIH). 

-

<l>Hr. 99. KapTHH8 OOTeKZlHHSI AJIH 8BTOMOOHJIR .MOCKBHq·. 
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<t>Hr. 100. KapTHHa 06TeKamui AJla 3BTOM06HJUI r A3 M-20. 

-------

cz,HI'. 101. KapTHsa 06TeKaHHSI JlJlSl aBToM06H~HI. 3I1C-llO. 
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HHIOTCH KOHTypOM, tKOTOPbIH -KaK 6bI OrpaHIIqHBaeT 06JIaCTH .n;aBJIeHHH 

H pa3pe>KeHHH II npII.n;aeT KapTHHe -OOJlblllYIO HarJIH,ll.HOCTb. 
113 paCCMOTpeHHH npIIBe.n;eHHbIX ·KapTHH OOTeKaHHH H ,ll.aBJIeHHSI 

MO>KHO C)J.e.naTb HeKOTOpble OOIIJ;He BblBO)J.bI 0 <jJOpMe aBTOMOOHJlH. 
nOroK'H B03,ll.yxa HMelOT 
HaHMeHblllHe 3aBHXpeHHH 
B Tex CJIyqaHX, KOr)1.a OHR 
HlMelOT B03MO>KHOCTb 6ec
npenHTCTBeHHO 06TeKaTb 
TeJlO a'BToM06HJIH C60KY 
(UOTOKH B OOJIaCTH nepe}l.
Ka, BeTPOBOI'O Olma, 3a)1.
HeH qaCTII Ha.ncrPOHKH); 
nOTOKH, )1.BH>KYIIJ;HecH Haj{ 
aBTOMOOHJIeM, TpeOYIOT 
OqeHb nJIaBHbIX nepeXO)1.0B 

$OtPMbI Ii HapYlllalOTCH OT 
B03)1.eHCTBHH OOKOBbIX no
TOKOB (HanpHMep Ha,l 
nepeXO,ll.OM OT KpbIJIbeB 
K Kauory). nOBblllleHHoe 

r1l3-H20 

..L...U~~J:Q.---'~"" ___ ... ___ --'-..L.I..-_ 6 

Cf>Hr. 102. KapTHHa ]l3BJleHHH B03.nyxa ]lJlSI 
3STOM06liJlR r A3 M-~O. 

,ll.aBJIeHlie B03,ll.yxa HaO.7lIO,ll.aeTCH TaM, r.n;e MaCCa B03.n;yxa HaTaJIKH-
BaeTCH Ha iJIOBepXHOCTb K:y30'Ba, HJIH TaM, r.ne CKOPOCTb nQTOKa YMeHb
rnaeTCH, T. e. Ha yqaCTKaX nOBepXHOCTH, HapyrnaIOIIJ;RX OOTeKaeMOCTb. 

D nllOCl(ocmu 8 Pa3pe>KeHHe HaOJIIO,ll.aeTCSl 

JIIC-ItO 

5 

8 

8 nnOCl(ocmu. 11 
4>Hr. 103. KaprHHa ]laSJIeHHSI B03]lyxa ]lJHI 

3BTOi\w6HJR 3VlC-II0. 

TaM, r.ne CKOPOCTb B03-
.nyxa YBeJIH~HBaeTCH B pe-
3YJIbTaTe npeo.nOJIeHHH ero 
OOTOrKOM cpaiBHHTeJIbHO 
Pe3KO cKpyrJIeHHOrO npe
nHTCTBHH (HarrpRMep JIoOo
BaH qaCTb KpbIlIIH) HJIH Ha 
yqaCTKaX, CJIe,lI.yIOIIJ;HX 3a 
TOqKaM!H 01'pbIBa nOTOKa 
(3a.n:HHH qaCTb KY30Ba). no CIIX nop .paCCMa1'pH
BaJ10Cb ,ll.BH>KeHIIe aBTOMO
OHJIH B BOO.nYlllHOH cpe.n.e 
npH Oe3BeTpHH. BOKoBOH 
Berep MO>KeT H3MeHHTb 
Ka'pTHHY. npH HaJIIIq'HH 00-
KOBoro serpa nOTOK BOO-
.z:r;yxa Hanpa'BJIeH He Ha

BCTPeqy aBTOMOOHJIIO, a no HanpaBJIe'HHIO paBHOAeHcmYIOIIJ;eH CHJI nOTO
ROB Boo.z:r;yxa, T. e. no .z:r;HaroHaJIH nap aJIJIeJIorp aMa, CTOPOHbI KOToporo 
rnponopll.HOOaJIbHbl CKQPOCTH ,lJ;BH>KOOHst H CKOPOCTH Berpa. npII 310M 
M3MeHstlOTCH II K09<pHUHeHT conpOTHBJIeHHH BO 3,ll.YX a , H JI060Bast nJIO
ma}l.b aBTOMOOHJIH (q>Hr. 104), H KapTHHbI oOTeKaHHst, II KapTHHbI 
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,u.aBJleHHH. TIpaB,u.a, 9TH HSMeHeHHH OObItIHO He OtIeHb saMeTHbI, TaK 
KaK CKOPOCTb BeTpa BO MHoro pas MeHbIlle CKOPOCTH ,u.BH)KeHHSl aBTO
MOOHJISl (KpOMe CJIyqaeB yparaHHoro BeTpa), II paBHo,u.eHCTBYIOlIJ,aH 
.n:aBJIeHHH nOTOKOB BOS,llyxa HanpaBJIeHa no,u. HeOOJIbIllHM yrJIOM 
K IllPO,llOJIbHOH OCH aBTOMOOHJISI. 

TIPH ,neHCTBHH Oo.KOBbIX CHJI OT nQTOKOB BOS.llyxa "BOSHHKalOT HOBbIe 
SIBJIeHHSI, BJIHSIIOllJ,He Ha YCTOHtIHBOCTb aBTOMOOHJIH. BOKOBble CHJIbJ 
CTpeMHTCH nOBepHYTb 8BTOMOOH'Jlb OTHOCHTeJIbHO BepTHKaJIbHOH OCH, 
npOXO)l.HIl1;eti tIepes ero UeHTp TH)KeCTH (cpHI'. 105, a). )J.eHcTBHe GOKO-

<I> HI. 101. npOeKl\HII aBTOMO()HJJB Ha nJ10CKOCTb, nepneHAHKY
JIBPHYIO nOTOKY B03Ayxa, HanpaBJle1.-IHOMY nOA yrJloM KOCH 

aBTOMO()HJlfl. 

BblX CHJI TeM SHallHTeJIbHee, lIeM OOJIbIllaH JIOOOBaH flJIOm,a,llb pacno
JIO)KeHa no O,IJ;Hy HS CTOPOH ueHTpa TH)KeCTH. TaKHM 06pasoM npH 

BbIOOKOH sa,IJ;Heii tIaCTH KY30Ba, 'KaK, HanpHMep, y aBTOMOOHJISl 
«TIoOe)I.a», OOKoBbie CHJI.bl CTpeMHTCH nOBepHYTb aBTOMOOHJIb npOTHB 
tI8COBOH CTpeJIKH (cpHr. 105, 6), npH KanJIeoopasHOH )Ke Q?opMe - no 
tIaCOBOH CTpeJIKe (cpHr. 105, 8). TIepBoe nOJIo:meHHe OJIarOnpHHTHO )I.JISl 
YCTOHlIHBOCTH aBToM06HJIH, TaK KaK B CJIyqae nOBopOTa aBTOM06MJIH 

nO)l .n;eiiCTBHeM 6oKOBbIX CHJL (HanpHMep Ha BeCbMa CKOJIbSKOH 
,llopore) aBTOMOOHJIb CTaHOBHTCH HaBCTpellY nOTOKY, :H BJIHSIHHe OOKO
BblX CHJI YMeHblIIaeTCH. TIPH KanJIOOOpaSHOH OOTeKaeMOH cpoPMe no 
Mepe YBeJIHtIeHHH saHoca 3HatIeHHe OOKOBblX CHJI oy.n;eT Bce YBeJIHlIH
BaTbCH. 9TOT He,llOCTaTOK 06TeKaeMoH «pOPMbI MO:mHO YCTpaHMTb nYTeM 
YCTaHOBKH Ha.n; 3a,IJ;Heii tIaCTbIO KYSOBa nJIOCKOCTH - KHJIH HJIH cTa6H
JIHsaropa. KMJIb He HaPYlIIaeT (HJIlf HeSHaqHTeJIbHo HaPYlIIaeT) 06Te
KaeMOCTb aBToM06HJIH, HO YBeJIHtIHBaeT OOKOBYIO nJIOllJ,a,llb B sa.n;Heii 
qaCTM KYSOBa. C,llBHI' ueHTPa TH:meCTH aBTOMOOHJIH Bnepe,IJ; (T. e. C)I.BMr 
OCM, OTHOCMTeJIbHO KOTOPOH npOMCXO)I.HT nOBopOT aBTOMOOHJIH rIO.n; 
,IJ;eHCTBMeM OOKOBblX CMJI) Ba)KeH He TOJIbKO no coo6pa}l{eHHHM KOM-

4x>PTaOeJIbHOCTH M YCTOHtIHOOCTH aBTOMOOHJISl BOOOllJ,e, HO H no cooopa
meHHSIM a9po.n:MHaMHQeCKOH YCTOHlIMBOCTH ero. 
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<PHr. 105. B.T(IHHlHe $OpMbI33.lJ.HeH qaCTH I(Y30B8 
118 ero 33P0,lI.HHBMHQeCKYIO YCToihHBOCTb. 

¢l8r. 106. Ycr8HOBI(H MOleJiH D Tpy6e .I1.JHI 38Mepa 
60KOBbiX C8J1. 
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cJlO,)MA ABTOMOSI1JI5I 
---------- -- -------

H3MepeHHe OoKOBbIX CHJI, AeikTBYIOUI.HX Ha aBTOMOOHJIb, MQ>KHO 
.rrPOI1SBO.lI.HTb Ha MO.ll.eJISIX 'llYTeM YCTaHOBKH HX B Tpy.Oe Ha OCH, npoxo
,IlHUJ.eif qepea ueHTp TSDKeCTH, H nO.ll. HeKOTOpbIM yrJloM K nOTOKY 
(cpHT. 106). 

l(094JHUHeHThi COnpOTHBJleHRJI B03p,yxa. K03cpHIl.HeHTbI conpOTHBJle

HUSI 'Bos,nyxa .l1.JlSI OT~t{eCTBeHHbIX JIerKOBbIX aBToM06HJleif npHBe.lJ..eHbl 
B Ta6JI. 18. 

Ta6AUila 18 
.lI.aHHble no conpOTHBJleHHIO B03.D.yxa .D.JlH OTeqeCTBeHHblX JlerKOBblX 

aBTOMO()HJleA. 

MapKa .rlo6ollDn KO!~cJUlUHCll'f ~\OlU1l0C'rh 
Bcc 

HOH60.1bWiUI aBTOMo6H.ln I 
ailTOMo611JUI JWOlUa.llb B .It~ 

COnpOTItBJleHHII ABH ra TCJllI c Ual'PY3KOH CKOPOCTb I 
B03,/lyxa OKono B A. C. R K~ B IPI/'lue 

I 
I 
I 

Pycco·Ba.IJT 2,8 0,058 -0,06 40 2200 70 
fA3-A 2,5 0,058-0.06 40 1430 90 
rA3-MI 2,6 0,04-0.045 50 1725 100 
fA3-11·73 2,6 0,04-0,045 85 1150 120 
3I1C·lOI 2,7 0,038 100 3000 tIO 
"MOCKBHQ" 1,62 0,037 23 1140 90 
3HC-110 2,6 0,03 140 3000 140 
rA3M-20 2,16 0,025 50 1750 110 
311M 2.3 0,023 92 2250 120 

KaK BH,nHO H3 TaOJIHUbI, COnpOTHBJIeHHe BOS,II.yxa YMeHbllleHO 
B HOBeHlllHX OTetleCTBeHHbIX aBTOMOOHJISIX n 2-2,5 pasa no cpaBHe
HHIO C MO)J.eJISlMH npOlllJIbIX JIeT, oJIarO,1(apSI lJeMY CTaJIH B03·M01KHbI 
Hb!COKHe CKOPOCTH aBTOM06IIJIe.ii npn cpaBHIITeJlhHO HOOOJIblIIHX ,II.BH·ra
TeJlSlX H COOTBeTCTseHHO UOJIee HH3KOM pacxo.lle TOnJHiBa. XopollIHe 
nOKaSaTeJIH aBTOM06HJIeH fOPbKOBCKGrO aBT03aBO,II.a fA3 M·20 JJ 
311M SlBJIHIOTCH CJIe1I.CTBHeM npaBHJIbHOrO Bhl60pa rrpOnOpll.HH 3THX 
aBTOMOOHJIeH (Cll.BHr HaHOOJIbllIerO CCtIeHHH nnepC,rt.) II YCTpaHeHlHJ 
BblcTynaIOUJ.Hx qaCTeli (<<pap, I<pblJIbeB), a y 3HM TaK}Ke BCJIe,1(CTBUC 

y,llJIllHeHHOH Q>OPMbI Bccro aBTOMOOHJlSI. BeJIHlJHHY K03cpHUHeHTa con pO
THBJIeHHSI B03Jl.yxa 0,023-0,025 MO>KHO CtIHTaTb BeCbMa y..n.oBJIeTBOpil
Te.:IbHOH ,llJlSl aBToMooH.HH C 06bIlJHOi{ KOMIIOHOBKQH (nepeJl.Hee pacno
.TJO:IKeHHe )JJBHraTeJISI). 

YMeHblIIeHMc nJIO'lIW,llll JlOOOBOH: nOBepxHocTH KY30Ba H cY>KeHHe 
3311,HeH era tIaCTII .LT.eJIalOT ¢oPMY 3BTOMOOIIJISl 6o .. Hce o6TeKaeMoH, 
nOBbuuaH ero ,II.HH3MI1tIHOCTb H 3KOHOMlflIHOCTh. 

Y)J.JIHHeHHaSI <popMa aBrooyca no cpaBHeHI-fIO C CPOPMOH JIerKOBOro 
aBTOM06HJISI cnocoocTSYeT HeK'OTOPQMY CHH>KeHHIO K03cpHIllHeHTa conpo
THBJleHHSl B03.l1.yxa (TaOJJ. 19) no cpaBHeHHIO C JIerKOBbIMH aBToMo6II

JISIMH. 
K03cpHUHeHT cOnpOTHBJIeHHSl Bos,nyxa ,II.JlSI rpY30BbIX aBTOM06HJIeH 

CQCTa'BJISIeT npHMepHo 0,065-0,09, npHlleM cpoPMa KaoHlHbl H nepe.llKa 
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Tao./Zuu,a 19 
OOTeKaeMOCTb paSJlHIIHblX aBTo6ycOB 

1 CpellHJIJI 
PaCXOll MOUlliOCTH 

THn aBTouyca 
)fa conpOTHBneHHC 

I BcnH1uma K B0311yxa npn CKOPOCTH 
I 65 KM/'laC B /t. c. 

D,ByxnalKHblH HeOOTeKaeMhJ.ii · · · · (I,Od -
06bIQHbTH Heo6reKaeMblH · · · · · · 0,03 15,5 
BarOHHbIH Hed6TeKaeMbIH • · · · · 0,045 14 
MaJIOOOTeKaeMblH 06h1I1HbIH • · · · · · · 0,035 11 
MaJIoo6reKaeMbIH BarOHHblii · · · · · · 0,0275 8,5 
OOhlllHbIH ooreKaeMbIii . . · · · · 0,018 5,5 
BarOHHblH 06rf>KaeMbIH . . · · · · · · · · · 0,018 5,5 

OKal3bIBaeT Ue60JIbllloe IBJIHHHHe Ha 06TeKaeMOCTb. EOJIblIIOe c-o.npOTH

I3JIeHHe B03nyxa B03HHKaeT U3-3a yr.J10BaTOH: H O'f.KPbITOH cBepxy nJIaT
CPOPMbI, OTKphITbIX KOJIeC Ii HIDKHeH: lIaCTII (lliaCCH) aBTOM06HJIH. 

q>yproHbI B OTHomeHIIH 06TeKaeMOCTH COOTBeTCTBYIOT aBTo6ycaM. 

l(03tcpUUMeHT OOnpOTIiBJleHHH B03nyxa rOHOllHbIX :M peKopnHbIX aBTOMO-
6HJIeH (HanpHMep aBTOM06MJlb «3Be3na-3», YCTaHOBHBIIIMH peKOpJJ. 

CKOPOCTM B I{JIaCCe MaJlo.nHTpa}l{HbIX aBTOM06HJIeii) paBeH npHiMepHO 
0,01-0,013. 3KcnepHMeHTaJIbHble JIerKOBble aBTOM06HJIM C 3a)J,H-MM 

pacnOJIO}l{eHMeM JI.BHraTeJI5I II 'KY30BOM KanJIoo6pa3HOH CPOPMbI 3aHH
MalOT no nOKa3aTeJIHi\I o6TeKaeMocTH npOMe}l{yrOtIHoe IIOJIO}l{eHHe 

MeJKny rOHOllHbIMII aBTOM06HJlHMH H aBTOM06HJlHMM TMna <<I106ena>> 
IfJIH 311M. K o3cpHuMeHT conpOTMBJIeHIfH B03JI.yxa 3TMX aBTOM06HJIeH 

paBeR 0,015-0,017. 

§ 6. TPE60BAHHSI, nPEJJ,'b5lBn5lEMblE K ~OPME ABTOM06Hn51 

Tpe60BaHHH K rpoplMe COBpeMeHHoro aBTOM06HJI5I M ero 06TeKaeMo

CTII BKpaTu.e MO}l{HO nOJJ.bITO}l{HTb B CJIenYIOIlI.eM BHAe. 
1. Kopnyc YJI.JIMHeHHbIH, C HaHMeHblllHM lIMC.ilOM BbIcrynaIOlllHx 

:UleMeHTOB. TIepe.llHHH lIaCTb Kopnyca MaCCHBHaH M KopoTKaH, 3aJI.
fIRH - Y3KaH H )lJIHHHaH. HaH60JIblllee nOrrepeqHOe celleHHe HaXOJJ.HTCH 

Het paccToHHHH 0,3-0,4 o 6me ii ,lJ,JlH.HbI Kopnyca OT nepellHero 'KOHua, 
a HaHOOJlblIlee ropH30HTaJIbHOe CeqeHHe - 'B npeJI.eJIax HH}I{Heif nOJIO

IHfHbI Kopuyca. 

2. B qJI.eHeHliH aBT'OMOOHJIH C06JIIOJl€Ha onp,eJI.eJIeHHaH nponop

UHOHaJIbHOCTb. OT.lleJIbHble 3.neMeHTbI nocTpoeHbI OJ\HOTHnHO C npy
niMH. aJIH nocrpoeHHH rpOPMbI aBTOM06UJIH Bno.nHe npMMeHHMa npo
nopu.HOHaJIbHOCTb «30JIOTOro celleHHH» (0,618: 1). B KOMln03HI~HII 
JI.OnycTHMbI 3JIeMeHTbI cHMMeTpHH, paBHoBecMH, nOBTopeHHH, HO OHH 
HBJIHIOTCH BTOpocTeneHHbI,MH. 

3. fJIaSH'ble lIJ1eHeHHH aBTOM06HJIH: BblCOTa - JI..nuHa, BbICOTa

IIIHpHHa, 6a3a - )l.nHHa, )I.JIMHa nepenKa - ,lUIHHa Kopnyca, 3anHHH 
H nepe.llHMH CBeCbl - 6a3a, JJ.JIHHa nepe)J,Hei1: lIaCTH )J,O HaHOOJIb
mero nOnepeqHOrO celleHHH - 3aJI.HHH lIaCTb, iI1epe,llJHHSl qaCTb Han-

:I: 
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CTPOHKM - 3a)l.H5HI ee tJ:aCTb, BbICOTa Ha)l.CTpOHKM ll.O nOHCHOH JI'llHMM -

BbICOTa Kopnyca. 

4. 4JIeHeHMH CPOPMbI ocyw;eCTBJIHIOTCH nepeJIOMaMM IIoBepxHocTH 

(pe3KMMM MJIM CrJIa}l{eHHbIMH) rrYTeM onpe)J.eJIeHMH rpaHMII.bI Me}l{)J.y 

q.r.eHeHMHMM oKpacKofi HJIU HaKJIall.KoH._ fpaHuUbI ropM30HTaJlbHOrO 

1£JIeHeHMH: nOHCHaH JlMHHH (HaKJ1a.lI.Ka, nO)J.oKoHHHK), nO)l.HO}KKa, Bepx

HHH KpoMKa OKOH, CrotJ:HbIH }KeJIo6. HaH60JIblIIee 3HatJ:eHMe MMeeT 
TI05lCHa51 JIHHIIH, nOJIO}l{eHMe KOTOPOH MO}KeT ObITb H3MeHeHO oe3 Hapy

rneHHH 'KOMnOHOBKH aBTOM06MJIH. fpaHMUbI BepTM.KaJIbHoro qJIeHeHMfl: 

JIHHMM pa3'beMa KanOTa, .IJ.Bepefi, KOHTypbI KpbIJIbeB. 

5. B KOMn03MUMM rpY30Boro aBTOMOOMJIH Hall. ll.pyrMMM OO'heMaMH 

npeo6JIa,UaeT 60JIblIIOH o6'beM KY30Ba ,lJ,JIH rpy3a, npMqeM KY30B )l.JlH 

rpY3a MMeeT yrJIOBaTYIO 4JOPMY, a Ka6MHa M onepeHMe - oKpyrJIYIO. 
4T06bI YCTpaHMTb 3pMTeJIbHOe HeCOOTBeTCTBMe 3TMX 06'heMOB; }l{eJIa
TeJIbHO BbIIlOJIHMTb Ka6MHY, nepe.1l.HMe KpbI.nbH M KanOT Ka'K MO}l{HO 
60JIee MaCICUBHbIMM. 

6. nepeXOll.bI ¢OPMbI, oco6eHHo OT BbmYKJIbIX nOBepxHocTeH K 

BorHYTbIM, BbITIOJIHeHbI nJiaBHO. KOHTYPbl M cetJ:eHMH nOBepxHocTM 
HBJIHIOTCH rMnep6o.nMqeCKMMM MJIM napaOOJIMqeCKMMM (JIeKaJIbHbI:MM) 

JIMHMHMM. 

7. fJIaBHble JIMHMM 6oKoBoro BM.IJ.a - npOll.OJIbHble. 6JIM3KMe K roPH-

3OHTaJIbHbIM. nOHCHaH JIMHHH CJIerKa BblrHYTa BBepx, a l{OHUbI ee 

nJIaBHO onyw;eHbI. 4HCJIO BepniKaJIbHblX JIMHMH npe.u,eJIbHO YMeHblIIeHO, 

ORB 3aMaCKHpOBaHbI MJIH 3aMeHeHbI 'KP'MBbl'MH M HaKJIOHHobIMM. 9TM 

nOnepeqHbIe KOHTypbl (JIHHMM CToeK, npoeMOB ,UBepeii) ,UOJI}KHbI CBH3bI

BaTb ,KOMn03MUMIO C TOtJ:KaMM onopbl aBTOM06MJIH, T. e. CXO.lI.MTbCH 

B O,lUIOH TO'-IKe Ha,ll aBTOM06MJIeM, npMtJ:eM rJIaBHble nonepetJ:HbIe JIMHMM 

(RanpMMep JIMHMM ll.BepHbIX CToeK) .zr,OJI}KHbl npOXO,llMTb tJ:epe3 TOtJ:KH 

K8caHMH KOJIeC K nOBepXHOCTM ,lloponr. TaKHM 06paSOM 06eCneqM

BaeTCH 3aKOHOMepHoe M3MeHeHMe HaKJIOHa norrepetJ:HbIX KOHTypOB. 

8. BM)l.bl Cnepe)l.M M C3a,llM nocTpoeHbI cMMMeTpMlIHo. 

9. DOBepxHocTb - rJIa)l.KaH H 6JIeCTHw;aSl. DJIMKH Ha nOBepXHOCTH 

He )l.OJI}I{HbI MMeTb pe3KHX nepeJlOMOB npM JII060M nOJIO}KeHMM aBTOMO-

6UJIH no OTHOlIIeHMIO K Ha6JIIO.rr.aTeJIIO. ,llJIH 3pMTeJIbI-IOrO YBeJIMQeHH51 

06'heMa aBTOM06MJIH Heo6xo)J.MMa CBeTJIaH ero OKpaCKa, .II.JIH 3pMTeJIb

Horo YMeHblIIIeHMH otTheMa - TeMHaH. 

10. ,llJIH 3pMTeJIbHOrO Y.IJ.JIMHeHMH aBTOM06MJ1H HY}KHO: 

a) MCKyccTBeHHo Y)J.JIMHMTb Kan~ M 6ara}l{HMK; 

6) YCTpaHMTb MJIH 3aMaCI{MpOBaTb BepTHKaJIbHble (nonepeQHble) 

JIMHMM B 6oKoBoM BM.rr.e; 

B) no,nlIepKHYTb ropM30HTaJIbHble JIMHMM, YBeJIMQMTb MX QMCJIO; 
r) OKpaCMTb HM)KHIOIO tJ:aCTb B TeMHbIH u.BeT, a BepXHIOIO

B CBeTJIbIH:; 

.II.) nOHM3MTb nOHCHYIO HaKJIa.rr.KY; 

e) BbIllOJIHMTb yrOJl Me}l{.IJ.Y CTeKJIaMM BeTpOBoro OKHa 60JIee 

OCTpbIM (npM V-06pa3HOM OKHe) MJIM Cll.eJIaTb CTeKJIO 60JIee BbmYKJIblM 

(npM rHyroM CTeKJIe); 
}K) YMeHblIIMTb BbICory OKOH. 
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llJIH SpHTeJIbHOrO YKOpalJ]IBaHH5I aBToM06HJISI 'IlpHHHMaIOTCSI npOTH
BOrrOJIO./KHble MepbI. 

11. 3CTeTlfqeoKHe Tpe6oBaHHSI, II1poe.1J.'bSlBJISIeMble K cpo.pM,e aBTOMO-
6nJlSl, COBuaJt,alOT C TpeooBaHHSlMH ooreKaeMocTIi. 

12. Y JIytIIIleHHSI 06TeKaeMocTH MO)KHO .1J.OCTHrHYTb: 
a) BIlHCbIBaSl CPOPMY aBTOMOOHJlSl B nepeJt,HIOIO qaCTb HaHJIyqIIlerO 

oUTeKaeMoro TeJIa (SlHtueBII.1J.HaH cpopMa C OTHOIIleHHeM HaHOOJIbIIlero 
.ll.UaMeTpa K Jl.JIHHe, KaK 1 : 6) ; 

6) HaIlpaBJISISI IlOTOK BCrpeqHOrO BOS,l.I;yxa no 60KaM aBTOM06HJIH 
(cKpyrJleHUe yrJloB Ilepe.lI.Ka, BeTpoooro oKHa; rJla.lI.KHe OOKoBble 
IloBepxHocTH - oes BbIcTyrraJOIIVlx K:pbIJIbeB, CTOqHbIX LKeJIOOOB, ,l.I;Bep
HbIX pyqeK H rrereJlb, yrJIYOJIeHHbIX OKOHHbIX npoeMOB); 

B) Ilpe.uYCMaTpHBaH rro.ll. IKY30BOM rJIa)lKOe J{HHme. 
13. Bxo)l B03.1J.yxa .1J.JISI OXJla.:>K,lJ.eHHSI .ll.BHI"aTeJlSI II lI.JlSI BeHTHJISIUIUr 

KY30Ba )l,OJDKeH ObITb paOIlOJIOiKeH Ha yqaCTKaX rroBepxHocTH, r;cre 
HMeeTCSI IlOBbIlliCHHoe .1J.aBJIeHHe (OOJIHUOBKa pa.1J.HaTopa aBTOMOOHJISI), 
BbIXO)l B03.1J.yxa - Ha yqacTKax, rAe IIMeeTCSI pa3peiKeHHe (JIOOoBaSl 
qaCTb KpbIlIIH, 3a.lI.H5ISI qaCTb 'KY30Ba); oTBepCTHH .1J.JIH BXO)l,a H BbIXOll.a 
B03,l1,yxa JI.OJliKHbI HMerb cKpyrJIeHHbIe OqepTaHHSI, a KpaSI OKpYiKalOmHx 
HX naHe.neii - CeqeHHe OOTeKaeMoH ,cpOPMhI. 

14. 06eCIleqeHHe a3poAHHaMHlJecKoH YCTOHqIiBOCTH .n.OCTHraeTCH 
YBeJIlftleHHeM OOKOBO'H IlJlOma)l,H KYSOBa B 3a)l,Heii qaCTIf (BbICOKHH 
KOHTY.P KpbIIIlII, YCTalJfOBl{a IUIJleH-craOHJlR3aTopO'B). 



FJlABA IV 

npOEKTHPOBAHHE cl»OPMbI ABTOM06HJUI 

§ 1. nOP}lJl.OK npOEKTHPOBAHH}l c1JOPMbl ABTOMOIiHJISl 

Pa3pa60TKa CPOPMbI aBTOM06HJISI COCTaBJIHeT 3Hat IHTeJIbHbIH 06beM 

B 06w.eii pa60Te no npoeKTHpOBaHHIO aBTOM06HJIbHOrO KY30Ba. B npo

u.ecce 3TOH pa60TbI COCTaBJIHIOTCSI H H3rOTOBJIHIOTCH: 

1. KOMII03MII.MOHHble 3CKH3bI H pI1CYHKH q>OPMbl B YMeHblleHHoM 

MacllTa6e. 

2. MaKeTbI aBTOM06HJl51 B YMeHbllIeHHoM MacllTa6e. 

3. 4epTe}l{ (a HHOr)l,a H PI1CYHOK) ¢OPMbl a BTOM06IUUI B Hary-

paJIbHYIO Be~1}1tIMHy. 

4. TIpe.lJ.BapFlTeJIbHbIH 'MaKer aBTOM06HJISI B HarypaJIbHYlO BCJlHtIHHy. 

5. OKOHQaTeJIbHbIH MaKeT. 

6. TIJla30BbLH: tIepreLK rroBepxHocTH. 

7. rJlaBHa5! MO.lJ.eJIb. 

8. 3CKI13bl apMaTypbI, I.IJ.HTa IIpu60pOB H T. )l.. MO)l.E\lIII H ;\I3KCTbl 

apMaTypbI. 

9. OKOH4aTeJIbHbIC pHCyHKIf, MO)l.eJIH If KO~m03v.UHOHHbIe lIep re)KH. 

3CKH3bI H PHCYHKH ¢OPMbI B YMeHbllIeHHoM MacllTa6e Bbmo;l.~ 
HSiIOTCH B HeCKO.llbKHX BapHaHrax 11 CJIY}Kar )l.JISI npe.lI,BapHTeJIbHOH 

yr-{5I3KH CPOpMbI C HaMetIeHHOM KOMIIOHOBKOM a BTOM06 HJ151 , JI,JIH H306pa

)KeHHH Ha 6YMare OCHOBHOM H)l,eH O¢OpMJIeHHH, )l.JIH BbI60pa H yTBep

}K.lI,eHI1H TOM HJIH HHoH CPOPMbI K JJ.aJIbHeMllleM pa3pa60rKe. 4T06bI 

PHCYHKIl )l.aBaJIH IIpaBHJIbHOe npe.u.CTaBJIeHHe '0 6YJlymeM aBT0)106HJIC, 
OHB JJ.OJI:>KHbI 6WTb Hap HCOB a HobI C TOtIHbIM c06.TIlO)1;efIHeM 3aKOHOB 

nepcrreKTHBbI II TII1,aTeJIbHO OT.lI,eJIaHbI. 

O.lJ.HaKO C rrOMOmbIO He60JIbllMX PHCYHKOB HeJIb3~ I1aiirH Bce nepe

XO.lJ.bI ¢OPMbI H TeM 60JIee HeJIb3H Onpe,[leJIHTb xapaKTep rrOBepXHOCTH 

KY30Ba Ha TOM HJIH IIHOM yqaCTKe. OepeXOJJ.hI <pOPMbI HatIHHalOT OOH3-

pY}KHBaTbCH Ha MaKeTe aBTOM06HJIH, nOCTpoeHHOM B YMeHblleHHOM 

MaCllITa6e. CJIellyeT npe.lI,OCTepeqb KOHCTPYKTOPOB OT OKOHtIa

TeJIbHoro CYLK)J.eHIIH 0 ¢opMe aBTOM06IIJIH no MaJIOMY MaKery II TeiVI 

60JIee no qepTe)I{Y B YMeHblleHHOM MaCIIITa6e. Q>Hr. 107 HarJIH)I.HO 

nOKa3bIBaeT pa3JIHqHe Me:>K.lJ.Y H306pa}KeHHHMH CPOPMbI O)I.HOrO II Toro 

:>Ke aBTOM06HJIH Ha qepTe}Ke H Ha pHcYHKe. qepTe)K, TaK :>Ke KaK 

H MaJIaSi MO.lI,eJIb, .lI,aeT HCKa:>KeHIJOe npe.rr.cTaBJIeHUe 0 ¢opMe npe)lMeTa. 

CpaBHeHHe MaJIOM MO)l,eJIM II aBTOM06IIJIH nOKa3bIBaeT, B qaCrHOCHI, 

qro Bce KpHBble H HaKJIOHHble nOBepxHocTH MO,lI.eJIH, 6y.u.yqH yBeJIfI-
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qeHbl ,no HaTypaJlbHoH BeJmqliHbI, IIPOII3BO,lI.HT BIIeqaTJleHlie 60.lIee 
nJIaBHbIX Ii 60JIee HaK.JIOHH,bIX, qeM 9TO 6bIJIO 3a.n.YMaHO XYJI.O}KHliKOM . 

.LleHcTBliTeJIbHO, rroBepxHocTb KPbIJIa C pa.lI.IIYCOM KpliBH3HbI (Ha 

MO.lI.eJIli B MacIIITa6e 1 : 5) 60-70 AUf, KOTopaH He pe}KeT rJIa3 cBoeJi 

a) 

_-----; ----1------,r--__ _ 
1 ----r----~----~ 

<PHI'. lOi. l1aoGpa.Kl;lIue aSToMoiJUJUl U3 lfeple}l{e Ii H:: 
pnCYHKe: 

rr - 'IepTem: (SUA C60KY); 6 - BIIJl B nJla'le, nOI([J3QH8 TO'lKa 3P(,II!' II 
Ha6J1IO.l\aTeJ1l1; 8 - pnCYHOK. 

oKpyrJIOCTblO, Ha aBTOMOOliJIe oy.u.eT liMeTb orpOMHbIH pa.lI.Hyc KpH

BH3HbI 300-350 .AUf. n09TOMY IIpe.nBapHTeJIbHblM PHCYHKOM <pOPMbI H 

MaJIOrr Mo.neJIblO ,l(OJI}KeH rrOJIb30BaTbCH TOJIbKO Y3KIIii Kpyr crrelI.HaJIH

crOB, HMeIOmHX OT1blr COIIOCTaBJIeHHH qepre:>KeH H Mo.neJIeii C .neHcTBH

TeJIbHbIMIf ClBTOMOOnJI5IMH, IIOCTpoeHHbIMH no 9THM qepre}KaM II 

Mo.neJlHM. 

B lrrponeccc rrpoeKTHpOBaHHH <pOpMbI .nJISI 9KOHOMHll cpe.nCTB II Bpe
:'I-reHH He CJIe.u.yeT H3rOTOBJIHTb OT.u.eJIaHHbIX MO.ll.eJIeii aBrOMOOHJUI H3 
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~cpeBa H MeraJIJIa. TaKHe MO)J.eJIH MoryT 6blTb CAe.naHbl no OKOHlJaHHH 

npoeKTHpOBaHHH, a)I.JlH pa:6oTbI Ha,n; q,OP-Moit HaH60JIee Y.lI.0 6HhI 
i\~O,l(eJIH li3 TIJIaCTHJIHHa B MacllITaoe 1: 5 HaTypaJIbHOH BeJlHlJHHbI. 

nOCJIe JIenKH nJIaCTHJIHHOBbIX MOJI,eJIeft .lI.eJIaeTCH tIepTe)K q,OPMhl 

B HaTypaJIbHYJO BeJlHtIHHY Ha 'BepTHKaJIbHOH .lI.OCKe C HaHeceHHOH: Ha 
HefI ceTIWH, cOOTBeTC'fBYIOIIJ.eH cerKe Ha 'KOMIlOHOBKe. He CJIe)J.yer CMe

llIHBaTb 3TOT lJepTeJK C nJIa3OtBbI-M tIepTeJKOtM (eM. HHj{{e). 4epTHTb 

Y.II.06Hee Bcero Ha Tel\'IHOH )J.OCKe MeJIKaMH C nOMOIIJ;bJO .ZJ.JIHHHbIX JIeKa.ll 

1'1 rH6KHX peeK (CM. cpHf. 1). TaKOH: 60JII>llIOii lJepTe)K JI.aeT IlOCTaTOtIHO 
rrOJIHOe npe.u.cTaBJIeHHe 0 q,opMe 6yn.ymero aBTOMOOHJI5I. 3TO rrpeJI.CTa

BJIeHHe MOJ-KeT 6bITL 60.lIee OTlJeTJIH'BbIM, eCJIH C.II.eJIaTb e.w;e Kpymih!il 

rrepcneKTHBHbIH: PHCYHOK aBTOIM06HJIH, HO TaKoif PHCYHO'K, ecJIH OH 
6YJI.e'T TllI,3TeJIbHO BbIIIOJIHHTbCH, 5I'BJIHeTCH Tpy.rr.OeMKHM H Aoporo
CTOH.w;mvl. 

HaH60.TIee JKe TOllHoe lIpe.u.cTa-BJIeHUe 0 cpopM-e aBTOM06wl51 MO:iKeT 

tl.aTb 'I'OJIbKO() MaKCT era- CPOpMbI B naTYpaJIbHYlO BeJIUtIII'Hy. 
CHalJaJIa TaKoii MaKeT BbIlTIOJIH51eTCH H3 nJIa CTHJIHHa, a 3aTeM, nOCJh~ 

YTOqHeHIUI Bcex )l.eTa~TIei1 nOBepxHocTH, ero H3,fOTOIBJI5IIOT H3 J(epeBCl 

lfJIH r.H.nca C 'MeTaJIJIHlJeCKOH: apMaTypo~i, CTeKJIaMH, oKpacKoH HIITpO
JIaKOM. HaH60Jlee y,l(06HbIH MaTepna.n )l.JIH H3,rO'fOBJIeHHH MaKeTa --

nmc Ha )J.epeB51HHOM KapKace. 
TOJIbKO TaKo-it MaKeT ,!I.OJIJKeH CJIYJKIlTb 06pa3u,0l\-I .ZJ..TI51 OKOHlJaTeJlb

Horo npHH51TH51 K npoH3BO,l(CTBY CPOPMbl aBTOM06HJI5L 
.LlJI51 lJero HeOOXO,!l.FlM T3'KOM C.nO>KHbli-i npou.ecc pa3pa60TKH ¢OpMhl? 

Bo-nepBbIx, AJIH Toro, lJTo6b! BHewHHli BH)I, 3,BTOMOOHJIH OTBelJaJI BbIC()oM 

KIIM Tpe60BaHI151M COBeTCKOrO norpe6H'reJHf. BO-BTOPbIX, AJI5I TllI,aTeJIb
Horo )J.aJIbHeiillIero COrJIaCOBaHHH pa3MepoB H :KoHq,Hrypau.HH Bcex 

J(eTaJIeH H Y3JIOB Ky30Ba, TaK KaK opraHH3au,H5I cepHHHoro HJIH Macco
Boro BbrnycKa KY30IB-OB Tpe6yeT 60JIbllIHX MaTepHaJIbHbIX 3arpaT Ha 
nO.ZJ.roTOIBKY np'0I13BO~C11Ba, H3fO'I'OBJIeJH1e JJ,oporOCT051llI.HX IIlTaMITOB, 

npHCnOCOOJIeHHH, HHcTPYMeHTa H T • .II.. 

§ 2. BblnOnHEHHE PHCYHKOB ABTOM06HJUI 

3T01' naparpacp HMeeT u.eJIblO: a) n03HaKOMHTh Y>Ke YMeIO.w;Hx 

pUCOBaTb C HeKoropbIMH npHeMaMH, ynporu.aIOllI,lfIMH pa60rry no H3C-
6pa>KeHHlO aBToMo6wIH Ha pHCYHKax, H 6) HayqHTb KOHCTpYKTOPOB 
H306pa>KeHHIO npeJl.MeTOB B nepOneKTJI'Be npH nO'MOllI,H tIepTe>KHbIX 
npHeMoB . 

.Llo HalJaJIa Tpy.u.oeM.KHX pa60T HaJJ, MO,l(eJI51MH H MaKeTaMH H30-
6pa>KeHne a-BTOM06nJI5I B nepOneKTlfBe OlJ,eHb Ba)l{HO JJ,JISI npe.rr.CTaBJIe

HUH 0 ero BHemHOCTH H 0 3aMbICJIe KOHCTpYKTopa. 

Cy.w;HOCTb H306pa)KeHH51 nepcneKTHBbI 3aKJIlOqaeTCH B CJIe.llYlOlUeM. 
Ha6JIlO.llaTeJIlO, KOTOPbIH CTo.HT, HanpHMep, Ha >KeJIe3HO)J.OPO>KHOM 

nOJIOTHe H CMOTpHT BJJ,aJIb (¢nr. 108), Ka)l{erCH, lJTO PeJIbCbI H TeJIe

rpa<pHble npOBO.lla Ha ropH30HTe CXO.ll.51TC5I B O.ZJ.HOH: TOQKe. E~H Me>KJJ,Y 
ropH30HTOM H rJla30M Ha6JIJO,l(aTeJIH nOCTaBHTb BepTHKaJIbHYlO npo-
3paqHYJO nJIOCKOCTb, KOTopaH Ha3bIBaeTCH K apT H H H 0 H n JI O· 
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C K 0 C T b 10, TO JIyq:n, HaiflpaB.t1eHHble H3 rJIa3a HaeiJIIOJJ,aTeJIH Ha -reJIe

rp3lPHble CTOJIeibI A, 5 H T. JJ,., IIepeceKalOT KapTHRHylO IIJIOCKOCTb 
B TOqKaX a, 6. npH 3TOM BeJIfIlIHHa H306pa}l{eHMH eiJIH:tKHerO cToJI6a It 
OOJIbllIe BeJIHqMHbl u30eipa}l{eHMS! CTOJIeia 5, a nOCJIe)l.HHH eiOJIbIIle BMH

lIHHbI cTOJIeia B, XOTH BbICO'fbI CTOJIelOB B JJ,eHC'f.BHTeJIbHOCm o.u.HHa

KOBbl. TaKoe YMeHbIlleHHe npeJJ,MeToB no Mepe HX y.u.aJIeHHH OT TOq.KH 

3peHHH M OT KapTMHHoR nulJOCKOCTM COO1'BeTCTBYeT M306pa:tKeHMIO, BOC
npMHHMaeMoMY ceTqaTKOH qeJIOBeqeCKoro rJIasa. CTOJI:6, paCIIOJIo:m:eH
H,bIH OqeHb .u.aJIeKO OT HaeiJIIOJJ,aTeJIH, npeJJ,cTaBJIHeTCH TOqKOM Ha ropM-

30HTe O. rOpH30HTa.nhHaH nJIOCKOCTh, npoxo.u.HII\aH qepe3 3TY TOqKY 0 

<l>Hr. 108. CxeMI nepclIeKTHBHoro H306pall!eHHJI. 

H TOqKY speHHH, HaSbIBaeTCH IIJIOCKOCTbK> ropu30HTa, a JIHHIUI ee IIepe
CeqeHHH C KapTMHHOM nJIOCKOCTbJO - ropH30HTOM. JIMHHH nepece
qeHHH nJIOCKOCTH 3eMJIH C KapTHH'HOH II.J10CKOCTbJO HaSbIBaeTCH 

JIMHHeH oCHoBaHHH, fIJIH JIHHHeM 3eMJIH. 
napaJIJIeJIbHbIe ropH30HTaJIbHble JlHHHl1 CXOJI.HTCH B OJI.HOH TOqKe 

Ha ropH30HTe (B .u.aHHolVI CJIyqae B TOqKe cxoJI.a 0). 
BepnlKaJIbHble JlHHHH OCTaJOTCH BepTHKaJlbHbIMH H Ha KapTMHHoH 

HJIOCKOCTH. 1 

fOpH30HTaJIbHbie JIHHHH, uapaJIJIeJIbHble KapTMHHOH IIJIO'CKOCTH 
(IIlnaJIbI, IIOilepeqHHbI CTOJIeiOB) H IIepneHJJ,HKYJIHpHbIe OCH speHHH, 
OCTaJOTCH ropH30HTaJIbHbIlVIH H Ha KapTHHHOM nJlOCKOCTH. 

TaK KaK ropM30HT M TOqKa 3peHMS! (1'. e. rJIa3 HaeiJIJO.u.aTeJIH) JIe:m:aT 

B oJJ,HOH ropH30HraJlbHOH nJIOCKOCTH, TO npH IIOCTPOOHHM neponeKTHBbI 

paCCTOHHMe Me:tKJI.Y JIHHHeH SeMJIH 'Ii ropH30HTOM Ha KapTHHHOH nJIO
CKOCTH npHHHMaeTCH paBH'biM sa.u.aHHOMY paCCTOHHHIO OT SeMJIH .no 
rJla3a HaOJIJO.u.aTeJIH. ECJIH Ha6.rrJOJJ,aTeJIb crOHT Ha 3eMJIe, roPH30HT 

J 3AeCb AaHo ynpo~eHHoe o(i'QJlCHeane nOCTpoeHHJI PHCYH'KOB aBToMotlHJIJf. 
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naXO,l(IlTCR npIlOJlIl3IlTeJIbHO Ha BblCOTe 1500-1700 MM. B OT,neJIbHbIX 
CJIyttaSIX )I(eJIaTeJIbHO TOttKY 3peHIfR Ha npe,nMeT (aBTOM06IiJIb) yc.rrOBHO 
pacnOJIaraTb HeCKOJlbKO Bblllle (HanpHMep HaOJlIO.u.eHHe 1I3 OK:Ha, 
C OaJlKOHa) HJlIl CHH3Y (C nOBepxHOCTH 3eM.nH). Tor.u.a ropH30HT COOT
neTCTBeHHO no,nHHMaeTcR HJlH onYCKaerCR. 

Bo H30eJKaHHe HCKaJKeHHH pHCYHKa paCCTORHIle OT HaOJUo.u.aTeJIa 
)1,0 KapTIlHHOH tllJIOCKOCTII .u.OJIJKHO OblTb no 'KpaHHeH Mepe BABoe 
OOJlbllle, tteM HalIOOJlblllHM pa3Mep HaOJIIO,l(aeMoro npe.u.MeT8. 

Bce IIOCTpoeHHSI H caMO H300paJKeHIle .u.OJDKHbI BbI,l(ep}KHBaTbCfI 

B O,nHOM MaCIIITaoe. HaIIpHMep, )l,.JIR CJlyttaR, aHa.norHttHoro nOKa3aH
HOMY Ha cpHr. 108, HO C O.u.HHM H3 CTO.)I{)OB, .1le}KallI.HM B KapTlfHHOii 
n.1JOCKOCTH, npM BhIc6Te cTo,nua 4 Jl.t Hao,nIO,l(aTeJIb ,ll,o,n}KeH HaXO,l(liTbCSI 
lIa paCCTosnum He MCHee qeM 8-9 M OT KapTHHHoH nJIOCKOCTll. 
B MacIlITaoe J : 10 UJI II}K a M'll1H fI CTOJIO 6y.u.eT HMeTb Ha Il300pa}KelIlllI 
BblCOTY 400 ABt, ropH30HT uy,neT HaXO,l(IlTbCSI na BbICOTe 150-170 ,1'[.:}t 

aT JUIHHH 3eMJII1, a paCCTORHue Me.lK)].Y KapnIHHOM: rr.llOCKOCTbIO il 

TOttKOH 3peHFlSI npn nocrpoeHHH )tOJlJKHO OblTb B3HTO paBHblM 
80D-900 MM. 

EC/III Ha6JIIO,LJ.ae:vlhlii rrpeflMeT (HanpHMep aBTo6yc) Hii oJlHoii 113 
CBOHX OCHOBHbIX oceH IIJl'II BepTHKaJIbHblX IIJlOCKOCTeH He SIBJlSIeTC51 

napaJI"rre.'IbHbIM KapnllllIoif: nJIOCKOCTH, nepcneKTHBHbIH ttepTe)J{ 6yacT 
VLJlOB,bI·M. 
• EC.TlII Ha,OJIIO.n;aeMblii npeAMeT o,nHo:?i H3 CBOHX OCHOBHbIX oceif IIJIlT 

BepTl1K8JlbHblX IVlOCKOCTel"t napa.JlJIeJleH KapTIUIHoii rrJlOCKOCTH, rrer
cneKTHBHbIH ttepTe}l{ 6y)(er nap aJIJIeJIbH bIM. 

napa.,lJIe.JIbH8fl nepcneKTHBtl npnMeHHM8 K HBTOMOOUJIIO JIHlllb 
B TOM c.rryqae, Kor.n;a naHoo,nee Ba:JKHaSI 4'aCTb aBTOM06UJISI pacnoJlo
}KeH8 B UeHTpaJIbHOii ttaCTH H306pa}KeHJJfl (HanpHMep BH,lI, Ha aBTO

Mo6HJIb crrepe,lI,H) . B ,lI,pyrHx c.nyttaflx rrepcneKTHBa nOJIyttaeTCR He
CKOJIbKO IICKa}J{cHllol~'I, BO H30e:maHHe qero c.ne,nyeT KapTHfIHyIO n,no

CKOCTb uClBepH)'Tb nOlI. HeKOTopblM yr.llOM K npe..QMcTy. 

ll .. TIH Toro ttTOObl IIOCTPOHTb nepCTIeKTHBY, Hj")KHO npe,llCT(lBHTb 
H 0pTOrOnaJlbHblX npOeI{UH51X Il300pa:JKaeMblH npe,nMer (.nOCTarottHO 
B ,I(ByX npOeKDJUIX), nO.llQ}KeIIHC nnomo}J.aTe,JI5T (TOlI!{Y 3peHIIH) II Kap
nnmyIO _nJlOCKOCTb. 

PaCCMOTpHM n.lIan 9Toro nocTpoeHHSI (qmr. 109). nYCTb npe,l(l\Ier 
(aBTooyc) paCnOJIOJ'KeH rro.n: yrJIOM 45° K KapTIlHHOH: nJIOCKOCTH. TOttKa 

3peH'H51 T HaXO)lIlTCH Ha paccToSIHHH 10 At or aBTouyca. noc.TIe COeJI.H
HeHHSI OT,ne.i'IbHbIX xapaKTepHblx TOtteK npeJlMeTa JlyttaMH C T04'KOii 
3peHHH Ha rrepeCettCHHH JlytteH: C KapTHHHoH IIJlOCI{OCTbIO IIoJlyqaIOTCfl 
TOqKH, onpe,l(e.J1SIIOIII.He ropH30HTaJlbHbIe Il3MepeHHR 6y.u.ymero H30opa
)I(eHHH. TaK, 6oKoBHHa aBTooyca Me)J{JlY rpaHHMH AB II CD H8 113(1-

6pa}KeHHH 6y.n;eT no MHHe paBHa OTpe3KY ab - cd, a l1Cpe)J.OK Me}KJl.Y 
rpaHHMM AB M EF oYJleT pa'BeH no JJ,JIMHe OTpe3KY ab - ef. 

,llaJIee npncTynalOT K nOCTpoeHHIO H306pa}KeHIHI ua OrJleJIbHOM 
JlH'C're. HaHoOCRTCH .nHIIHH 3eM,nH H rop1l30I-ITa (lk). ECJIH iHaOmO.lla
reJIb CTOHT Ha 3eMJI~, TO ropH30HT HaHOCMTCH Ha paCCTOHHHH 
J 500-1700 .M·.n (c C06JIIO.lI.eHHeM npHHH1'OrO '8 nocTpoeHHH M3Cll1T30a) 
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OT JIHHIHI S.ClMJIH. B npRBO,u.HMo.M npHMepe .Il.OJI)l{Hbl OblTb ABe TOtIKH 

cxo)la .lI.JIH )lBYX OCHOBHbIX HanpaBJIeHHH B paccMaTpHBaeMoM rrpe,u.. 

MeTe - TOllKa cxo,u.a )l.JIH JIHHHll 60KOBHHbI ABeD H TOqKa cxo.u.a .LlJI5I 

JUIHHH nepe.u.HeH CTeHKH ABEF. B nJIaHe H3 TDtIKH 3peHHSI np{)Bo.lI.HTC~ 
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<lJUI'_ 109. Cxc.\la nocTpoeHHSI aSTo6yca B nepcneKTHlSe. 

JIHHHH T K H T L, napaJIJleJIbHoble 6oKoBHHe M nepe.u.HeH CTeHKe, no 
nepeCelleHHSI HX C KapTHHHOH nJIOCKOCTblO H OTK.1Ia.n,bIBaIOTCSI paCC'fOH

HHH AB - K H AB - L OT OCH 3peHHH Ha ropH30HTe. nOJlYlleH-I-fble 

TOllKH k H 1 HBJISIIOTCSI TOqKaMH cxo)J,a JIHHHH 60KOBHHbI H nepe)l.Heti 

creHKH aBTo6yca. B..rm}KaHWHH -K Ha6JIIO,naTeJUO yrOJI aBTo6yca 

COBna.ll.aeT C OCblO 3peHHSI. 3TO n03BOJISIeT OTJIO}KHTb Ha OCll 

3peHHH OT JIHHHH 3eM,1IH BbI.COTY aBTo6yca (Ql bI). npH coe,n;HHeHIIlJ't1 
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TOtIKH Ql C TOtIKaMH' CXOJf.a k H l H npH nepeHOCe Ha JIHHHH Qlk H Qll 
OTpe3KOB ab - cd H ab - ef nOJlYtIaeTCSI H306pa>KeHHe npoeKUHH aBTO· 
oyca Ha nOBepxHocTb Jf.OporH. 1'13 TOtIeK Cl H el npOBOlJ.HTCH BepTH· 
K8JIbHble JUIHHH JJ.O nepeCetIeHHH C JIHHHHMH b1k II btl, KOTopble onpe· 

.lI.eJIHlOT YJf.aJIeHHble OT lIa6JIlO.lI.aTeJIH rpaHH aBToOyca. 
,llJIH HaHoceHHH npoqmJIH KpblIIIH GH iHa JIHiHHIO 3eMJI'H CHQCHTCH 

TOtIKa 0, H Ha BepTHKaJIbHOH JIH'HHll OT G HaHOCH'TCH roqKa g Ha HMIJK
HeH JIHHHH KpblmH. JlaJII>HeHmee noc'I'pQeHHe 'HCHO H3 qepTeJKa. 

TaKIiM o6pa30M nOpH.ll.OK nocTpoeHHH nepcneKTHBHoro H300paJKe

HHSI CBOltHTCH K cJle.ll.YIOIII.eMY: 
1) npeJJ.MeT H306paJKaeTCSI B BH.lI.e cBepxy no.ll. onpe.ll.eJIeHHbIM 

yrJIOM K KapTHHHoH nJIOCKOCTH; 2) HaMetIaeTCH TOtIKa 3peHH51; aHa 
Coe.ll.HHHeTCH JIyqaMH C TOqK8MH, onpeJ{eJIHIOIII.HMH CPOPMY npeJ{MeTa; 
3) HaXOJJ.SITCH TOtIKII cxoJ{a nYTeM HaHeceHHH H3 TOqKH 3peHHH JIHHHH, 
napaJIJIeJIbHblX OCHOBHbIM OCSIM npe.n.MeTa; 4) HaHOCHTCH Ha H306pa· 
JKeHHH JIHHHH 3eMJIH H ropH30HTa; 5) OTMetIalOTCH Ha ropH30HTe 
TOtIKH Cxo,l(a; 6) CTPOHTCH H306pa>KeHHe, HaqHHaH CHI-I3Y, nYTeM CHoca 
nepeCeqeHHH JIyqeH C KapTIIHHoH nJIOCKOCTblO Ha JIHHHM, npOBe.ll.eH· 
Hble OT OT.lI.eJIbHbIX TOtIeK BepTHKaJIbHOrO MaCIIITaoa K roq,KaM CXO.ll.a. 

,llJIH YJJ.o6cTBa nocrpoeHHH H JJ.JIH 3KOHOMHH 6YMarH H306pa}KeHHe 
H BcnOMOraTeJIbHble qepTeJKH pacnOJIaralOTCH TaK, tITO H306pa}KeHHe 
HaXOJ(HTCH Ha cpaBHHTeJIbHO 60JIbIIIOM cB060J(HOM npocTpaHcTBe 
MeJK.lI.Y KapTHHHOD: nJIOCKOCTbIO II TOtIKOD: 3peHHSI, HaHeceHHblMH Ha 
qepTeJKe. 

BYJIaBKH HJIH TOHKHe rB03Jf.H, B6HTble B qepTeJKHYIO Jf.OCKY B TOtIK8X 
CXO.ll.a H B TOqKe 3peHHH, 3HaQHTeJIbHO 06JIefllalOT paooTY. B OCTaJIb· 
HOM ,l(JISI nOCTpoeHHSI He Tpe6yeTcH HHKaKlfX CneUHaJIbHbIX npHoopOB, 
KpOMe .lI.JIHHHOH XOPOlliO BbIBepeHHOH JIHHeHKH HJ1H peHCillHHbI. ECJIH Her 
peiiCIllHHbI, MO}KHO nOJIb30BaTbCH .lI.JIH 3aCetIeK HHTKOii, npHBH3aHHoii 

K oYJIaBKe H HaTHrHBaeMOH B HeOOXO,l(HMbIX MeCTax. C)J,eJIaB 3aMeTKY 
no HaTHHYTOH RIiTKe, MOJKHO npOBeCTH Ha HY.>KHOM YtIaCTKe .TJHHHIO 
ROPOTKoii JIHHeHKOD:. 

H300pa.>KeHHe aBToM06HJIH onHcaHHbIM cnocooOM B CBSl3H C KpH· 
BH3HOD: ero KOHTypOB 'H nOBepXHOCTefI - OtIeHb KpOnOTJIHBaH paOOTU. 
I103TOMY KY30BOCTpoHTeJIH .Hepe,nKO TIOJIb3YIOTCH ynp0III.eHHbIM cnoco-
60M nOCTpoeHHH nepCneKTH.BbI, tIeMY cnocoocTByeT ceTKa, HaHeCeHHa5i 
Ha tIepTe.>Ke oOIII.ero BH.lI.a aBToM06HJIH. I1epcneKTHBa CTPOHTCH He .lI.JIH 
aBTOMOOHJIH, a .lI.JIH onHcaHHoro BOKpyr aBTOMOOHJlH napaJIJIeJIenH
ne.na, Ha rpaHHX KOToporo HaHeCelIa ceTKa (cpHr. 110). 3aTeM Ha 
rpBHH 'H300pa}KeHHOrO B nepcneKTHBe napaJIJIeJIenHneJJ.a no KJIeToq
KaM HaHOCSlTCH H30opa)J{eHHH ,60KoBoro B H.lI. a, BHJJ.a cnepe)J,H HJIH 
II.TJaHa aBTOM06HJlH, KOTopble nOJIYtIalOTCH npH 3TOM HeCKOJIbKO HCKt.l
>KeHHbIMH. nOCJIe 3Toro H3 TOtIeK Ha OT.lI.eJIbHbIX npoeKUHSlx npon<",llSlT 
.,1HH'HH B cOOTBeTcTBYIOIII.He TOtIKH CXO)I.a. Ha nepeCetIeHHH 3THX JlRHHH 
JIe.>KaT TOtIKH nOBepxHocTH aBTOMOOHJIH, 11306pa>KeHHoro B nepcneK
THBe. npOcTpaHcTBeHHoe H30opa)J{eHHe HBJIHeTCH 'KaK ObI TpeTbeii npo
eKuHeit npe)lMeTa, nocTpoeHHoH Ha OCHOBaHHH ,ll.BYX JJ.PyrHx (BII)lbl 
COOKY H cnepe)J,H 'HJlH BH,l( OOOKY H nJIaH). nOCTpoeHHe npOH3BO,ll.HTCSI 
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<l>ur. 110. rIocTpoeHHe napanJlenenHIIeJla C H3HeCeHHOH 113 HeM 
ceTKOH B nepcneKTHBe (CM. Tat5n. 20). 
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----- - ----------------------------

B1!CpHe Ha nepraMHHe, a 3aTeM H300pa}KeHHe nepetlaB.11HBaeTCH ua 

pHCOBa.11bHYIO OYMary. 
,UJm nOCTpOeHH5I napa.11.11eJIbHOH nepcneKTHBbI HY>KHO HaqepT!nb 

npoeKII.HIO ceTKH 'B ll.11aHe H B BH,n.e cnepe,n.H H C3 a.ll.H , npHqeM npo
,llOJlhHbIe JHIHHH ceTKH B n.11aHe .n:.OJI}KHbI ·6bITb HanpaB.11eHbI napaJI
.rrCJlbHO ropH30HTY. ,UaJIbHeiiInee nOCTpoeHHe He OTJIHqaeTC5I OT HblllJe· 

onHC3HHoro. 
llocTpoeHHe nepcneKTHBHoro H306pa}KeHH5I aBTOM06HJI5J MO}KH0 

ynpocTMTb, 3aroToBHB qepTe}KH napaJIJIeJIenHne.na C ceTKOH, pacnOJJO
}KeHHOrO no.ll. pa3.11HqHbIMH yr.11aMH K KapTHHHOH nJIOCKOCTH. B Ta6.11. 20 
,n,aHbI pa3MepbI JlJl51 nocTpOeHH5I B MacnITa6e I : 10 KJIeTOK napaJIJIe.ne
rmne.na .ll.JIHHOH .no 6 At (Han6o.11blUne pa3MepbI .11enmBoro acT\)MO-
6H.115I). Ha qmr. III npHBe.neH PH)!; npHMepOB pa3.11HqHbIX nO.11O)l{eHHH 

aBTOMOOHJHI, nOJIy-qaIOIllHXC5I Ha pMCyHKe npM nOJIb30BaHMH ~)TOH 
Ta 6JIHII.efr. 

OnHcaHHbIMH MeTO)laMH MO>KHO iflOCTPOHTb nep.cneIHHBHoe H306pa
>KeHHe 3'BTOM06HJI5I C 6oJIbIIIOH TI)qHOCTbIO. O.ll.HaKO He YMeIOIII.H,H pH'CO

BaTb nOTpe6yeT Ha TaKoe nOCTpoeHne MHoro BpeMeHH, Tal{ KaK OH 

,llO.11)I{eH 6Y.ll.eT CTPOHTb B nepcneKTIIBe Bce JIHHIHI pHcyHKa. Ho TaKHe 
PHCYHKH HY}I{HbI Tor.n:.a, Kor.n.a 3aKOHqeHHOrO qepTe>Ka CPOPMhI erne 

HeT H KOHCTPYKrop, nO:JIb3YJJCb ·qepTe>KHbIMH (a ije xY.llO>KeCTBeHHbIMH) 
npHeMaMH, npOH3BO.llHT JIHlIlb H3MeTKH pa3MeIII.eHH5I OCHOBHbIX 000-

eMOB a BTOMoOHJI5I, HX rpaHHII., pacnOJIO>KeHH5I KOJIec, cpap, .llBepeii 
H T. ,n.. PHCYHOK aBTOM06HJISI SlBJISleTC5I pe3Y.11bTaTOM .n.aJIbHeHIlleii 
XYJI.O>KeCTBeHHoH paOOTbI. IlepcneKTHBHoe H300pa}l{eHHe nOMoraeT 
HapHcoBaTb aBTOMOOHJIb 60JIce TOTIHO, 'lCM 3TO ObIJIO ObI c,n.eJIaHO 
HCt-rJIa3. 

ABTOMOOH.11b HMeeT O.11eCT5IllI.YJO nOBepXHOCTb H -o6blqHO OTqeTJIHBO 

OTpa}l{aeT OKpY>KalOllI.He npe.n.MeTbI, HX UBeT, OCBe'meHHOCTb -M.11H 3a
TeMHeHHe. TI03TOMY OqeHb y.u.OOHO pMCOBaTb aBTOM06HJlb Ha TeMHoij 

6YMare (¢nr. ] 12) H He nOKp'hIBaTb KpaCKOlI nOBepXIIOCTb aBTOMO-

6HJISI, (CqHTa5l, QTO nOBepXHOCTb OTpa>KaeT OKpY2KalOIlI,Hii ee UBeT 
cpOHa) , a HaK.Ha.n:.blBaTb KpaCKY TO.11bKO Ha {)CBeIII.eHHbIe MeCTa, O.11MKH 
(6CJlaH ryaIIIen351 KpaCIKa), He6JIeCT~IlIJ;He 'la:CTH (IIIHHbI, BHy'fpeHHHH 

06HIB:Ka) . 

'uJIH H306pa)l{eHH5I aBTOM06HJl51 Y.l106HO npHMeH5ITb paCnbIJIHTeJIb 
(a3porpmp), UBeTHbIe KapaH.n:.a,IIlH MJIH naCTeJIb. B lHeKOTopllIX CJIyqaHx 

peKOMCH.llYCTCH PHCYlHOK BbIIfIOJIHH'Th Ha 6eJIoH: 6YMare, paOKpalIlHlBaTb 
He CJIHlllKOM 51pK!O aKBapeJIhIO (6e3 nO.LlP06HOCTei1) If npoTlfpaTb np'a
(lmTHbIM nopolIlKoM C []OMOmblO BaTKn; B HaH,6oJIee 3aTeH€HHbIX MeCTax 

HaH'OCHTC5I 60JIee fIJIOTlHbIH CJIOH rpaQlHTa. 3ar.eM oCBemeHHbIC MeCTa 
paCQI{lll.aIOTC5I PC3HHKOH, a 6JIHKH - OCTpbIM HO>KOM; OKOHQaTeJIbHa51 OT

,n,eJIKa pHCYHKa npoH3BOAHTC5I ryalIlblO, npHQervr OCHOBHbIe nOBepXHoCTH 
KY30Ba OCTaIOTC5I HeTpoHYTbIMH ,KpacKoi1. 

MHoro 3aTpy,n.HeHHH .ll.JI5I H306pa>KeHH5I ,llOCTaBJI5IIOT KO.11eCa aBTO
Mo6H.115I. He3HaQHTeJibHa51 HeTOQHOCTb B H306pa>KeHHH KO.11eCa MO>KeT 
HCKa3HTb BHelIlHHH BH.ll aBTOM06H.115I H c,n.eJIaTb BCIO pa60TY xy,n.o)l{

HHKa Hey,n.OBJIeTBOpHTeJIbHoH. 
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«I>Hr. Ill! Pa3JIHQHble nOJIOlKeHIIH aBToMooH.ilfl B nepCneH:TIfBHOM 
Ji306pa meHBR (eM. Ta 6JI. 20). 

KaHClloe nOJlOJKeuue_ nap3.'lJleJlenHnena MOHCeT 6b1Tb HCI10Jlb30BaHO AJUI 'ICTblpeX H306pa
>KeItHH aBTOM06UJUI: !lByx BHAOD 110.11. yrnoM Cl1epeJlH H JlBYX - C3allH, Ii:! I(QTOpblX OlUUI C 
RblCOKIIM It O.'lltH C HH3KlfM ypOBHeM rOpH30HT3 (H300paiKCml51 nOK333Hbl YC.10BIfO B onpo-

KIUt)'TOr.1 Billie) . 

.pur. 112. PHCYHOK aBTOM06H.ilH Ha reMHOM «pOBe. 
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-----~-.~.---.-------------------

Ta6/lul1,a 20 

, 
<C 
::: 
III 

i:l ::: 
I- :.: 
<U t~ c; 
:=: u~ 

npH6J1HlKeRHble pa3Mepbl nepcneKTHBHoA CeTKH 

(0603HaQeHRH CM. cfJHr. 110) 

PnSMCpbt K.'leTOK B .AIM JlJUI pHCyHK3 B MaCllITa6e 1 : 10 npH 

a. = 15°, a. = 30°, a. = ~=45° «= 60°, 
13 = 70°, 

-

(7. -= 75° 
fl = 150 ~ =75°, ~::: 000, 

Q, !:1Il L =- 215, L =465, L=L1 =8OO L = 1390, L =3000 
e.I 

1-11.1 L 1 =3000 

I 
Ll = 1390 L\ =465 LI =215 ::; 

0 <UQ. 
"=» :I: ::C::I-

al 200 19,2 17 14 9,8 I s 
al 400 19,0 16,7 13,5 9,4 4,9 
a 3 600 18,6 16,3 13 9,0 4,6 
a4 800 18,2 16,0 12,5 8,5 4,5 
a 6 1000 17,8 15,5 12 8.5 4,4 
a6 1200 17,5 15 12 8,0 4,2 
a7 1400 11,5 15 U,S 8,0 4,0 
a8 1600 17,3 14,5 11 8,0 4,0 
au 1800 11,3 14,5 10,5 7,5 3,5 
a10 2000 17 14 10 7,5 3,5 
au 2200 17 14 10 1,5 3,5 
a12 2400 11 13,5 10 7 3 
a]3 2600 16,5 13,5 10 6,5 3 
a14 2800 16,5 13 9 6 3 
au BOOO 16 12,5 9 5,5 3 
a16 3200 16 12,5 9 5 2,5 
a17 3400 15,5 12 9 5 2,5 

a18 3600 15,5 11,5 8 5 2,5 
a

19
' 3800 15,5 11 8 4,5 2,5 

°20 4000 15,5 10,5 1,5 4,5 2,5 
a2] 4200 15 1O,~ 1,5 4,5 2,5 
a22 4400 15 10,5 7 4,5 2 
a23 4600 ]5 10 7 4,5 2 
a24 4800 15 10 6,5 4,5 2 
a25 5000 14 10 6,5 4 2 
a26 5200 14 10 6,5 4 2 
a27 5400 14 10 6,5 4 2 
a28 :5600 14 9 6 4 C) ... 
at? 5800 I-t 9 6 I 3,5 1,7 
a30 6000 14 9 6 I 3,5 1,7 

I 
n p H If e Q a H H e. Pa3MepLI KneTOK JleBOH CTOPOIlLl napannCJlenHnell8 

6epYTcH p8BHLlMH pa3",epaM KnerOK at> a2'" an ,!(JlH COOTBerCTBeHHoro yrna 
IIOBopOTa. HanpHMep. pa!MepbI KJJeTOK neBOH CTOPOHbI npa ~ 7.50 paBIILI 

I 

i 
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I 

-I I 
i 

¢>Uf. 113. 3J1J1HnTH"lIeCKHe JIeK8JIa. 

f·l>nr. 114. CeqeHHe KOJIeCa Hero 
H306palKeHMe c nOMOIl{bJO 

3JIJIHnTHQeCKHX JIeK8JI. 

9 HO.T":!"I )Belnl" 2507 

tl>ur. 115. Pa3JJMQHOe B3aMMHoe 
paCnOJIOlKeHHe Oll.HHX H Tex: }Ke 

9JIJJJIDCOB. 
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130 lIFOE1UJ.1POllAHHE tPOP.\'\hl All1'01\'10BHJIH 

Ka)I{)J.aH JIHHHH KOJIeCa JI.OJI1KHa ObITb He OBaJIOM, KaK 3TO Hepe.ll.KO 

.u.eJIaeTCH XYJI.01KHHKaMH, a 3JIJIHnCOM. )lJIH OOJIerlleHHH pHCOBaHHH 

3JlJIHnCOB CJIy1KHT Ha60p OCOObIX JIeKaJI C npope3aHHbIMH B HHX 3JIJIHf1-

THlleCKHMH OTBepCTHHMH pa3JIHllHQrO pa3Mepa H C pa3JIH1JHrbIMH C001-
HOIIIeHHHMU IIIHpHHbI H ,LI.JIHHbI, COOTBeTCTBYIOlIJ,HMH H300pa)KeHHIO 

KOJleCa npH nOBopOTax C yrJIaMH 15, 20, 30, 40, 45, 60 n 70-> 
(qmr. 113) . ITo KpaH'M ornepcnIii .lI.OJI1KHbI 'ObITb nOM elIJ,eH bI OCH 
3JIJIHnCa ,ll.JIH TOqHOrO B3aJlMHOrO pacnOJIO)l{eHHH KpIlBbIX npH BbI4ep-

aJ 

<1:>U1". 116. Jll306pl:'IIeHHc aa1l.HHX II lIepe.ll~HX KOJICC 
C nOMow.blO 9.iI.'IIIn'fH'IeCKHX JICKaJI: 

a - H306pllKeHU~ n~pel1HMX H 3<l.llIiHlC IWJlCC Te~lII )!.e S.'l.'IlIRca..,,,; 
6 - H3vOpa)KeHHe C n(;OOpC>TOM nepC.ilHCrO l<O,lI.'("3. 

1JHBaHHH. I1pu HaKJlajJ.b1BaHlNI Ka)K}l,OrO 3JlJUmCa Ha H306pa)KeHHe 

HYMHO CJIe.ll.HTb 3a napaJIJlCJIbHOCTblO oeeii Ha4ep4eHIHbIM paHee OCHiM 

IH 3a C.uBHrO~.1 3JI.TIH!TICOB B COOTBCTCllBIIH C pe.HbecpOM KOJIeca (CPHIf. 114). 
HeKOTopoe HCKa)l{eHHe C.lI.BHra Ha pHCYHKe MO)KeT ObITb nOJIe3HO ,J..HH 

C03.lI.aHHH BnellaTJIeHHH npaBHJIbHOrO nOJIO)l{eHHH }mJIeca no OTHOllI~

HlUO K Kopnycy aBTOMOOHJIH, ,ll.a)KC eCJ1H HMelOIII,HeCH JIen:aJla He 

BnOJIHe COOTBeTCTBYIOT 3TOMY (cpHr. 115). HY)KHO Y4HTblBaTb, llTO 
[lOJIO)l{el-Ille nepe,lI.lHero H' 3a.ll.Hero KOJIec H306pa)KaeTCH OTHOCHTeJIbHO 

OCH 3peHHH no,LJ; pa3HbIMH yrJIaMH, np1l4eM nJIOCKOCTb 3aJI.Hero KOJIeCa 

,LJ;OJI)KHa ObITb BCerJI.a napaJIJIeJIbHOH BepTHKa.llbHOH: nJIOCKOCTH CHM
MeTpHH aBTOMoOHJIH (<pHr. 116, a), a nepe,u;Hee I{QJIeCO MO)KeT ObITb 

nOBepHYTo (cpHr. 116,6). 
1'f306pa)KaH aBToMooH~b B npoq,HJIb, MO)KHO ,il.JlH n01l4epKHBaHHjf 

BbITIYlKJIOICTH KOJI€Ca H ,LJ;JIH YCHJ1eHHH nepCifIeKTHBbI BbIllep'4HBaHHe }IX 

npOH3BO.lI.HTb C nOMOlIJ,blO IJ.HpKyJIH npH HeKoTopoM CMelIJ,eH'HH IJ.eHTpOB 



H3rOTOBnEH11E MOllEJ1Eil 11 MAI<ETOB ABl OMOE~."IEfI 

OKPY:tKHOCTeii (qmr. 117). 31'0T npHeM np"MeHHM H B TOM CJlyqae, 
KOf)1'.a PHCYHOK aBTOMOOHJlH nOCTpoeH He B nepcneKTHBe, a no qep
Te:tKy. llocTaToqHO HeMHoro CMeCTHTb ll.eI-ITpbI OT)1.eJIbHhIX OKpy:tKHOCTeii 
KOJIeCa H 110Ka3aTh BH)1.HMble 'H3-3a KOJlec H CTOeK oJIH:>Kaiflueii CTO
POHbI (HanpHMep .neBoii) npaBhIe KOJIeCa H CTOHKH, qTOOhl H300pa:tKe

RHe Ha pHcyHKe npHo6peJIo OO'beMHhIH BH)1.. 

4t:!r. 117. CMeIIlelH!e Ue!-ITpOB OKPYlKHocreii n;m B.:>rQep4HS3H[Hl Koneca Ba 60KO-
80:\1 Bw:te alTOMoOn .. U( (eM. raKlKe <pur. 10, 12, 17, :ll It 22). 

Opn OI<OIP-IaH''';lbHOM oq>opMJIeHHH npoeKTa PHCYHKH TI.IJ.aTeJIbHO 
OT,!1,c.J1bIBaIOTCH, OK8HTOBbIBaIOTCH H nOMew;aIOTcH no)1. CTeKJIO. 3CKH3bI 

npH6opOB II apMaTypbI ,ll,e.HaIOTcH npHMepHO B HaTypaJlhHYIO BeJIHqHHY· 
113roToBJ1HeTcH PHCYHOK BHYTpeHHero BH,ll,a aBTOMOOHJIH HHof).T.a 
C ll.Ryx-Tpex TotleK 3peHHH BH).T. B 3/4 C3a).T.H Ha CHll.eHhH H WHT npn
DOPOR, BH.l 3all.HerO OT}:{€'...JIeHHH H BH)1. qepe3 OTKpblTble .'lBepH. 

§3. H3fOTOBnEHHE MOAEnER H MAKETOB ABTOM06HnEH 

MclTepHaJIOM ,lUIH H3rOTOBJIeHHH MO)1.eJIeii H MaKeTOB CJIY:tKaT nJIa· 
CTHJIHH, rHnc, .u.epeBO (JIHna, OJIbxa). TIJIaCTHJIHH npell.CTaBJIHeT co60ii 
nacToo6pa3HYIO MaCJIHHHCTYIO Maccy, pa3MHrqaIOW;YIOC.H npM HarpeBe 
H BCer)la roroBYIO K ynoTpe6JIeHHIO. [Hnc ynoTpeOJISIeTCH nopOIlIKO
oopa3HbIH, paCTBopSIeTCSI B BOAe AO nOJIyqeHHH :>KHAKOR TeCTooopa3-
HO&'i MaCChI. 

ll.Hfl H3rOTOBJIeHHH !\tIO)1.eJIH aBToM06H.HH B MaCIlITaoe 1 : 5 Heooxo
AliMO, KpOMe nJIaCTHJIMHa B I{OJlMqeCTBe OKOJIO 30-50 "2, IiMeTb Me
TaJl.HHqeCKYIO pa3MeTOqHYIO n.HHTy paJ-MepOM He MeHee 1500 X 800 MM 
C HaqepqeHHOii Ha Heii ceTKoii (pa3Mep KJIeTOK ceTKH 40 X 40 MM), 
YJIOLKeHHYIO Ha ropH30HTaJIbHOM CTOJIe na ypoBHe 1,2 M OT nOJIa; 60JIb
IUOR M MaJI.bIH peiicMycbI; «nHpaMH.lJ.y» (npflMoyrOJIbHYIO) BbICOTOH 
OKQJIO 400 MAt; MeTaJIJIMqeCKHe yroJIbHHKM; JIeKaJIa; KapTOH HJIM TOH

KyIO cpaHepy JI.JIH llIaOJIOHOB; J10naTKH, HO:tK H lIrJIbI .II.JI.fl' JIeIlKH; nJIHTKY 
JlJIH pa30rpeBaHHH llJIaCTHJIHHa; MeTaJIJIMqeCKYIO H3MepHTeJIbHYJO 
J1HHeRKY; MeJIKYIO HaLK,lI.aqHYIO UIKYPKY ($Hr. 118). 
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PaOOTa C .6OJIbIIIOii Maccoii nJ1aCTHJIHHa YTOMHTeJIbHa BBH.llY ero 
OOJIbIIIOrO Y)J,eJIbHOro Beca H BH3KOCTH (B OXJIaJK)J,eHHOM COCTOHHHH). 
n03TOMY peKOMeHJJ.yeTcH H3rOTOBJIHTb )J,epeBHHHYIO KOPOOKY HJIH 6oJI

BaHKY, npHMepHO COOTBeTCTBYIOrn.ylO BHYTpeHHHM raoapHTaM KY30Ba, 
B3HTbIM C KOMnOHOBKH. DOJIBaHKY CJIe.n.yeT YCTaHOBHTb Ha TOlIeHble 

.n.epeBHHHble KOJIeca. Tor)I.a pa60Ta C IlJIaCTHJIHHOM OY)I.eT yn porn.eH a , 
a KOJIHlIeCTBO n.TIaCTnmfHa oY,lJ.eT 3HallHTeJIbHO YMeHbIIIeHO. 

nepe.ll. HallaJ10M paOorbI nJiaCTHJIHH )J.JIH pa3MHrlJeHHH HarpeBalOT 
Ha nJIHTKe If 3aTeM TOJICTbIM CJIoeM ero 06Ma3bIBalOT 60JIBaHKY 
MO,lJ.eJIH. TIoCJIe OCTbIBaHHH H 3aTBep,lJ.eBaHHH nJIaCTHJIHHa 3arOTOBKY 

MOJJ.eJlH YCTaHaBJIHBalOT Ha nJIHTe no CeTKe, CHHMalOT HOJKOM H3JlHIIIeK 

<l>Hr. 118. nnHTa H HHcTpYMeHT .lI.JlH JlenKH. 

TIJlaCTHJIHHa H nOJJ.rOHHIOT OCHOBHble OqepTaHHH MOJleJIH K KOHTypaM, 
HaMeqeHHblM Ha 'IIpe,lJ.BapHTeJIbHOM lIepTe)Ke qmPMbI. )lJIH 3Toro C lIep
TeJKa CHHMalOT KapToHHble HJIH cpaHepHble IIIaOJIOHbI. TIocJIe TaKoH 

nO)I.roroBKH npHcTynalOT K cKYJIbnTypHoii pa60Te Ha,lJ. MO)J,eJIblO, nOJIb-
3YHCb JIOnaTKaMH, Hf JIaMH, yrOJIbHHKaMH, peHcMycaMH If JleKaJIaMH. 

TIOJIYlIalOrn.HecH nOBepxHocTH HYJKHO BpeMH OT BpeMeHH 3arJIaJKHBaTb 
JJ..O OJIeCKa H HaOJIIO)I.aTb, KaK JIeJKaT Ha HHX OJIHKH. Bce nO.ll.p06HOCTH 
MO.ll.eJIH TOllHO BbIIIOJIHHIOTCH B nJiaCTHJIHHe, HO JJ..JIH ynpOIIl,eHHH pa-
60TbI H )J.JlH nOJI:YLleHI1H 60JIbllIerO CXOJJ.CTBa MO)I.eJIH C 6Y)I.yrn.HM aBTO

MOOHJIeM UeJIeCOO6pa3Ho npollepllHBaTb pa3JIHQH,ble KOHTypbI H fpa

HHUbI IlpoeMOB pe3KHMH JIHHHHMH; .u.eKopaTHBHble HaKJIaJlKH, 6ycpepbI, 
creKJIa peKoMeH)J,yeTcH BbI)J,eJIHTb nYTeM HaKJIa)J,bIBaHHH Ha COOTBeT

CTBYIOIIl,I1e Mecra 'IlOJIOC H3 6YMarH, KOTopaH XOPOIIIO npncTaeT K IlJIa
CTHJUmy. 

CHHTHe llIa.oJIOHOB C MaKeTa H C MO.ll.e.rreii B MaJIOM MacIIIT80e 

MOJKeT ObITb npOH3BeJleHO Ha pa3MeTOlJ:HOM nJlHre C IlOMOrn.blO peiiCMY
COB, JII,meeK H )J,PYfHX HHCTpYMeHToB, npHMeHHeMbIX IlpH pa3MeTKe 

JIlfTeiiHbIX MO)J,eJIeii. )lJIH YJlOOCTBa paOOTbI >Ke.1I8Te.TIbHO HaHeCTH Ha 
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MaKeTe HJIH MO.lleJIH HrJIOH peHcMyca JIHHlIH CeTKH (tPHr. 119). Eme 
y,no6Hee CHHMaTb ma{)JIOHbI Ha np HCnOCOOJIeHH H, COCTOHmeM H3 nJIHThI 
C Ha'lJep'lJeHHOH Ha HeH ceTKoH, n - HJIH r -o6pa3Hoii nepe)l.BH:IKHoii no-

<'Pur. 119. HaHeceHHe JIHRHA ceTKU Ra nOBepxHocTU MaKeTa. 

nepe'lJHHbI H HrJI, ,nepeMem;aroID;HxcH B OTBepCTHHX nOnepetIHHbI. HrJI~l 
paCnOJIO){{eHbl Ha paCCTOHHHHX, COOTBeTCTByromHX ceTKe, H cHa6){{eHbI 
,neJIeHHHMH, n03BOJIHJOIIJ;HM'H ObICTPO Onpe,ll.eJIHTb TOtIKH nOBepxHOCTH 

Q>ur. 120. CxeMa cunlca .!I.JUI 38MepoB MOJleJte;i H MaKeTOB. 

KY30Ba (tPHr. 120). nOCJIe TaKoro ooMepa MO){{HO Bblpe3aTb < H3 TOJI
eToii tPaHepbI HJIH aJIJOMHHHH ma6JIOH H OKOHlIaTeJIbHO no,norHaTb ero 
K MaKery, a 3aTeM oOBecTH Ha lIepTe1Ke. 

Ha ma6JIOHaX H'afHOCHTCH HecKOJIbKO ropH'30HTaJIbHbIX 'H BepTHK8JIb
HblX J1HHHH ceTKH, a HapY){{HbIe KpOMKH maOJIOHOB BblcTpyrHBalOTcH 
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napa~nenbHO nHHHHM CeTKH. 3TO HeoGXOJl,HMO ~H npaBHnbHOH YCTa
HOBKH lIlaOnOHOB H Jl,~H HaK.rlaJl,bIBaHHH HX Ha l.JepTeJK. TIPH YCTaHOBKe 
maOnOHOB HX nQJIOJKeHHe npOBepHeTCH OTBeCOM HnH ypOBHeM, a npH 
HaKJIaJl,bIBaHHH Ha l.JepTeJK CJIeJl,5JT 3a TeM, l.JTOObl ~HHHH ceTKH, HaHe
ceHHble Ha lIla6JIOHe, COBnaJl,aJIH c coc}'::-::seTCTBYIOllI.HMH JIHHHHMH tIep
TeJKa H HB~HnHCb HX npOJl,OJI){{eHHE:\L 

Ol.JeHb YJI.OOHbI rHnCOBbie lIla6nOHbI. ll~H HX 1f3rOTOB~eHHH na 
MaKeT HaKJIaJl,bI'BaIOTCH n~aCTHJlHHOBble CTeHKH, O,r(Ha H3 KOTOPbIX 
cOBnaJl,aeT C npOl.Jepl.JeHHOH Ha MaKeTe JlHHHelI ceTKH. llJIH yCH~eHHH 
6YJI.YII.:(ero lIla6JIOHa MeJKJI.Y CTeHKaMH 3aK~a)ltbl.saIOTCH OJl,HH-Jl,Ba CTaJIb-

¢Hr. 121. BOJIhlllOH fHDCOBbIK MarieT: 

J - ma6J10H; 2 - cJle.A ma5J10Ha; 3 - a3KJI8)lK8 CTeplKHII AJlII OTliOl1a BR8fH; 
4 - oTsepclHe .AJlII OTBO]l.a MarH; 5 - .ll:epeBIUIHoe OCHOS8HHe; 6 - npyThK .ARB 
YCKJleHHK MijKeT3; 7 - o6pa6oT2HHali '12CTb lIaken 8; - nR8TS. 9 - 38J1hBKa 

nmea. 

HbJX npyra (npOBOJIOKa), a 3aTeM 3anHBaeTCH JKH)J.KHH nmc. TIoCJIe 
3aTBepJl,eBaHHR rHTIca ma6nOH CHHMaeTCH, O,r(Ha ero CTopOHa, nO,r(JIe
JKamaH HaKJla.llbIBaHHIO Ha tIepTeJK, BblcTpyrHBaeTCfl, II llIaO~OH roros. 

H3rOTOBJIeHHe 60JIblIlOrO n~aCTH~HHOBOro MaKeTa He OTJlHl.JaeTCH 
OT onHcaHHoro, HO Bce HHCTpYMeH1'bI AOJIJKHbI ObITb OOnbI1lerO pa3Mepa 
H oonee npOtIHbIMH. 

CneJIyeT nOMHHTh, tITO OJIeCTRII.:(aH Ol{paCKa cymecTBeHHO H3MeHHeT 
BHA MOJl,eJIH HJlH MaKeTa no cpaBHeHHIO C HeOKparneHHbIMH (CTaHO
BHTCR 3aMeTHbiMn 6nHKH). TIJlaCTHnHH JICrKO OKp'aI1lHBaeTCH; MOJl.e~H 
H MaKeTbI peKOMeHJl.yeTcH OKparnHiBaTb HIITpo~aKOM. 

TIpe.llBapHTeJIbHblH 'MaKeT aBTOMOOHJJ5I B HaTypa~bHylO BeJIHTUmy 
MO)K'HO H300TOBHTb He H3 n~aCTHJIHHa, a H3 rHnca (q,Hr. 121). Jl.nH 
rHnCOBoro MaKeTa HOOOXOAHMO AeJIaTb 60JI'BaHKY c npHoHTbIMH K neii 
o6pe3KaMH npoBonoKH, KOTopble 3aKpenJIHIOT rnne Ha 60JlBaHKe. TIepeA 

SaJlHBKOH rHnca BOKpyr OOJlBaHKH yCTaHaB~HBaIOTCH no ceTKe npeAsa
pHTenbHble ma6J10HbI. TIoc1le 3MHBKH H 3aCTbl-BaHHH rHnca rna 6JIOH'bI 
CHHMalOT (MH TOro l.JTOObI ,mat)JlOHbI He nprunmaJIH K rHncy, HX CMa

SbIBillOT CMeCbIO KepOCHHa H Macna) , 3aTeM JIOBOJJ:RT IIOBepEHOCTb 
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nmca AO pa3MepOB rnaOJlOHOB H npHcTynalOT K OTlI.eJIKe nOBepXHOCTH. 

ECJIH Hy:>KHO HapaCTHTb Ha KaKOM-JJHOO YlIaCTKe CJlOll nmca, TO liMelO

ruYIOCSI nOBepXHOCTb BbIJlaMbIBalOT ,nJlSl nOJIyqeHHSI yr Jly6JIeHlill, KOTO

phle npeIISlTCTBOBaJill ·ObI BhIKpallIllBaHHIO HOBOro CJJOSI. Bo BpeMSI pa

OOThI paCTBOp rllIIca J(OJI:>KeH OhITh O,nlllHIKOBOll ryCTOThl. 

fHTICOBbIM MaKeT nO,ll,BepraeTCSI OKpaCKe, HO CJIOM KpaCKli, npenSlT

CTBYSI BhIOblxaHUIO rlinca, MO}l{eT BcnyqHBaThcSI H OTCJJaMsaThC5I. 

nOOTOMY B TOJIIII.e nmca JI,eJJaIOTCSI KaHaJlhI )lJlSl OTBO)l.a BHYTPb 

MaKeTa B.narn C IIOBepXHOCTHoro CJIOSI rlinca. ,UJISI nOJIyqeHliSl ,KaHaJlOB 

B rlinc 3aKJIa.n.hIBaIOTCSI .n.epeBSlHHhle KpyrJlbIe CTep:>KHH, CMa3aHHhIe 

CMeChlO npOTHB npUJII1naHliSl, KOTOPhIC TIOCJIe OTJlliBKH H BbICbIXaHI15J 

flinca BbIHliMaIOTC5I, a OTBepCTU5I 3a.n.eJJhIBa1OTCH CHapY:>KH. 

06paOOTKa nOBepXHOCTH rlincOBoro MaKeTa npOH3BO}l.liTCSI OObIII

HbIMn CTO.TISlPHhIMH I1HCTpYMCHTaMH Ii Ha:>K,llatIHofI lllKypKOll. 

L(JlH II~1ylleHH5I POBHOH, 6JIeCTSlIIJ,ell TIOBepXHOCTn nopllCTYIO nmco

BylO OT.TIUBKY TmaTCJlbHO OKparnHB31OT HeCKOJIhKO pa3. 

flmCOBhlii MaKeT MO)l(eT 6bITb HCnOJIb30BUH H KaK OKOHlIaTeJIbHbrif, 

HO no cpaBHeHlUO C )J.epeBSlHHbIM MaKeTOM OH liMeeT pSlJl. He)l,OCTaTKOS: 

a) rnnc - cpaBHHTe..TIhHO xpynKHH MaTepHa.n:, H MaKeT H3 Hero He 

!\fQ)I((lr OhITb HCII0J1b30BaH KaK 'OOJIBaHKa .II.!I5I llbI6HBaHH5I )leTaJIeif li 

He MO)l(eT CiblTb nepe.1l.BliHyr fla KOJIeCaX JlJlSl Ha6.TIIO}{eHHSI em Ha pa3-

.!lHLJHbIX BlIj{aX q)()Ha; 

6) npH TIII.3Te.TIbHoi1 oKp-acKe }{epeBSlHHbli-i MaK(lT HMeeT JIyllillylO 
nOBepxHocTb, qeM fHIIOOBbIfr. 

O]lHaIW H3rOTOBJ1eHHe JI.epeB5IHHhIX MaKerOB, B oco6eHHocTH ec.:1H 

OJ,{HoBpcMeHHo J13rOTOBJIHeTCSI HeCKO.TlbKO saplulHTOB ¢OPMbI, 3HaIlH

Te.TIbHO Y.1l.opO)KaeT nocTpoHKY MaKeTa, B TO Bpe~t5I KaK rIffiCOBbIe 

3arOTOBKH MoryT 6bITh OTJ1HThI no O)lHofI cpopMr. O.1l.HOBpCMeHHO C rHIT

COBbIM MaI{eTOM H3rOTOBJIHIOTC5I OT,neJIhHhle .1l.epeBHHH'ble UOJID3HRH JI.JI~ 
BbI6HBaHU5I ITO HHM .n.eTaJIei1: OIIhITHoro OOpa3ua. L(epeB5IHHblil MaKeT 

CTPOUTCH noeTIe OKOHQ3Te.nhHOfO YTOllneHIISI QJoPMbI, eCJ1H Tpe6yeTcH 

nOJIYQUTb nOJlHOe npe)J.CTan.rreHne 0 q)OpMe aBTo,~06H.n5I no ero nOCTa

HOBKH Ha npoH3Bo)J.CTBO. 

L(epeBHHHhIe MO.1l.eJIH If MaKeTbI BbITTOJIH5IIO'TC5I nYCTOTeJIbIMH lf3 

\1:5IrKHX copTOn XOpOlliO BhlcyrneHHoro J1:epeBa (JlHIIa). 

nYCTOTeJIble M3KeTbI OOJIbIIIHX pa3MepoB H3rOTOBJlSlIOTCH Tpex 

En,llOB: 

1. MaKeT 6e3 BHYTpeHHei'I OT.1l.eJIKH H o6opYJI.OBaHHSI. TaRoH MaKer 

or JIHQaeTC5I OT 3aII0J1HeHHoro CBOHM Ma.JlhIM BeCOM. 

2. MaKeT C OT)J.eJIKOfI H 060pYJI.oB3HueM, BhITTOJ1HeHHbIMH npH6JIH-

3HTeJIhHO B COOTBeTCTBHH c npoeKTOM aBTOM06HJIH, HMeJOllI,HH OoJIh

rnee CXO.1l.CTBO C HaCTOHIlI.HM a.BTOMOOHJIeM ('oe3 OTKp'bIBalOllI,HXC5I 

,nBepefl) . 

3. MaKeT C HOJlHOii oT)J.eJIKOH, C HaCTOHllI.HMH CHlI.eHh5lMH, npH60-

paMH, 06HBKOH H C OTKphIBalOllI,HMHC5I .n.BepSlMH (J1:ocTaTOQHO CJ1:eJIaTh 

OTKphIBalOllI,HMHCSI JI,Bepn TOJlbKO C O)J.HOH CTOpOHhI). TaKoll MaKeT 

B CBSl3H C ero CJIO)l{HOCThIO H 'BbICOKOll CTOHMOCTblO 06bIlIHO BbmO~Tf
flHeTC5I nOCJIe OKOHlIaTeJIbHOfO YTOtIHeHHSI CPOPMhI H KOMTIOHOBKH. Ern 
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ff3roTOBJIeHHe UeJIeCOOOpa3HO, eCJIH KOHCTPYKII,HH npffHHTa .D)IH CepffH
HOrO 'HJIff MaCCOBOrO npOff3BO,n.CTBa; MaKeT '8 9TOM CJIyqae CJIyiKHT 

06pa3UOM, YT,BepiK)J.aeMbIM K npOII3BO)J.CTBY. 
DOMeI..IJ.eHffe )l.JIH nOCTpOHKII Ma'KeTOB narypaJIbHOH BeJIIIqHHbI 

,lJ,OJIiKHO ObITb .1l.OCTaTOqHO npOCTOpHhIM, QT06bI CKYJIbnTOp II HaO.JUO

.naTeJIb MOrJlff paCCMaTpIIBaTb MaKeT C pa3HbIX TOqeK 3peHHSI Ha pac

CTOHHffII He MeHee 10M. Ha6JIIO)J.eHffe MaKeTa B cpaBHffTeJIbHO He-

6oJIbiliOM nOMeI..IJ.eHffH MO)KeT OhITb OOJIerqeHO YCTaHoBKoM MaKeTa na 

nOBopoTHbIH Kpyr, KOHCTPYKI~IISI KOTOpOro ,lJ.OJI)KHa o6eCneq'IIBaTh HOp

MaJIbHOe nOJIO)KCHIIe MaKeTa no OTHOIIIeHlUOK nOJIY nOMeIIl.eHffH. 

B nOMeIIl.eHffff ,lJ,JISI MaKeTOB )KeJIaTeJIbHO IfMeTh 60JIhiliffe OKHa n 

JIaMTIbI pacceHHHoro JI.HeBHOro CBeTa. 

Ha6JlIO)J.erme Mal(eTa HaHOo.rrec y,n.OOHO B eCTecrneHHbIX YCJID

BJUiX - Ha )J.oporej OKOJIO 3,naHffH: II 1'. ,lJ.., n09TOMY roTOa.bIH MaKCT 
)l.OJI)KeH HMeTb Bpaw.alOI..IJ.HCC5I Kooeca, j(OCTaTOqHYFO npOtIHOCTb, CKPhl
TbIe 6YKC'HpHbIe KpFOKH. 

KOJIeca .llJHI OoJIbIIIffX Ma1(CrOB OObIQHu HCnOJIb3YIOTCSI OT HaCTOfl
LUff X 8<BTOM06IIJIei1:, ,lJ,JIH MO,lJ.eJIej.i - BbITaqIIBaFOTCH H3 )J.epeBa HJIII 
aJIIOMffHHSI. 

XPOMIIpOBaHHhlC HapY}KHble AeraJIII aBTOMOOI1JISI (6y<}lepbI, na
IUla,lJ,KlI, PyqKB H T. n.) MorYT ObITb C.ne.rraHbI ,lUUI MO)l.eJIei1: 'lI MaKeTOB 

113 .n.epeBa, rffnca HJIli nJIaCTlIJIHHa C nOCJIeAYlOllleii OKpaCKOH HJIH Me· 
TaJIJII13au:uei-i ff nOJIHpOl:m:ol'r; 113 aJIIOMffHffSl, JIerKO nOMaIOlllerOCH 

OQpaOOTKe If nOJIHpOBKe; U3 CTaJIH ffJIH qyryHa C TIOCJIe.n.YFOIIJ.ffM XpO
MlipOBaHHeM II nOJlffpO.BKoti:. 

B OKHa MO)l.e.Tlff ffJIH MaKeTa )l.OJDKHbI OblTb BCTaBJIeHbI CTeK.n:a 
C rrO)l.KJIa)J.KoH 113 CBeTJIOH 6YMarff ffJIII C OKpaCKoiI ffX C BHYTpeHHeH 

CTOPOBbl, eCJIff MaKeT He nYCTOTeJIbIH. 

JlJISI OIJ,eHKff QJoPMbl aBTOM06ffJISI no MO)l.eJIH B YMeHbIIIeHHOM 

l\faCIIITaoe )Ke.rraTeJIbHO YCTaHaBJIffBaTb MO.n.eJIb Ha ShICOKOH nO~CTaBKe. 
PeKoMeH,uyeTcSI ffMeTb OAHy-JIBe CKYJIbnrypHble qmrypbl JIIO)l.eH, BbmOJI

HeHHble B TOM >Ke MaCIIIra6e, qTO H MO.u.eJIb. HaHJIyqmee npeACTaBJIe

HHe 0 oY)I;ymeM aBTOM06ffJIe Ha OCHOBaHffH MO)I;eJIH .llaer cfloTorpacflHH 
C MO,lJ.eJIff, CHHTaH C 60JIbIIIOrO paCCTOSlHHSI. TaKaSl cfloTorpaq:mSl nOqTIf 
nOJIHQCTbFO IICK.n.IOtIaeT HOOpaBHJIbHoe BneQaT.lIeHffe, C03,nalOllleecSI 
B p,e3YJIbTaTe HenOCpe,lJ,CTBeHiHoro Ha6mo)l.eHHSI YMeHbIIIeHHOH MO)leJIH 
aBTOMo6HJISI. 

MO~eJIH )lJJ5I a3poAffHaMHqeCICffX ffCCJleJ(OBaHffH 1I3rOTOBJISlIOTCSI H3 
.nepeBa nYCTOTeJIbIMff, KaK MO>KHO 60JIee JIerKffMff. Ha MO)J.eJIff npe)J.y
CMaTpffBaeTCSI nJIom.aJll{a ,l(JISI ,KpenJleBH5I ,lI.epiKaBKH ffJIff KPlOqKH )J.JISI 
nO)l.BeCKH. MO,lJ,eJIb Tm,aTeJIbHO nOJIffpyercSI II JIaKffpyeTcSI HRff OKpaIIIrf

BaeTCSI B TeMHbIH UBeT, eCJIff Heo6xOllffMO npOff3BOAffTb QJoTorpacflHpo
BaHffeKapTHH 06TeKaH'HSI. 

MaKeTbI BHyTpeHHeii apMaTypbI ff nplI16opOB BbInOJIHSlIOTCSI 83 

fIInCa B HaTypaJIbHYFO BeJIffqffHY, OT,lJ,eJIbIBaIOTCSI ff OKpaIIIHBalOTca 
B COOTserCTBYIOIII,ffe UBeTa. 
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§ 4. nJlA30BblR lJEPTE)I( H fJlABHASl MOll.EJlb 

TIJIa30BbIH tIepTeJK (UJIas) BhIIIOJlHHeTCH He Ha 6YMare, KOTopaH 
MO>KeT yCOXHYTb HJIH II o Kopo6 HTbCH , a Ha aJIIOMHHHeBbIX JlHCTaX, no
KpblTbIX TOHKHM POBHbIM CJloeM CBeTJIOCepOH, nOtITH GeJlOM npotIHOH 
KpaCIGi. AJUOMHHHeSble JlHCTbl paCKJla,nbiBalOTCH Ha 60J1Ml1HX HH3KHX 
CTOJlaX (BbICOTa or IIOJIa 700-750 MM). ECJlH nJIa30BhIH qepTe>K IIpeJJ.
Ha3HatIeH TO.nbKO JI.JlH OIIbITHoro o6paslI.a, a JV[H cepHHHoro IIPOHSBO..l
CTBa KY30Ba IIpeJI.IIOJIaraeTCH B JIaJlbHeHlIIeM H3rOTOBHTb HOBblH nJla-
30BhIii tIepTe>K, TO nep:BbIH tIepTe>K MO>KeT 6blTb BhIIIOJIHeH Ha IIJ.HTaX, 
o 61IIHThI X 6epe30BOH cpaHepOH xopollero KatIeCTBa TO.nmHHOH 
8-10 MM, npOlIInaTJIeBaHHOH H oKpa,meHHoH Genoii KpacKoH. 

i-+-+.-+I 
0.1111 flllaHQ 

<Pur. 122. PacnonolKeHfle npOeKl(HH n8 nJl830BOM '1epTelKe. 

T04HOCTb n.rla30Boro tIepTe::iKa 0,25 ,MM. BbmOJIHeHHe IIJIa3a Ha 
aJUOMHHHeBblX .iHICTax HJTH cpaHepe nOBbIIllaeT TOllHOCTb H coxpaHHOCTb 
npoeKTa. n.na3 coxpaHHeTCH B TelleHHe Bcero cpOKa BbIIIYCKa )J,aHHoH 
Mo,neJIH KYSOBa, a HHor,na H ,GOJIee JI.JIHTeJIbHOe BpeMH, eCJIH B Hoooii 
MOJJ.eJIH coxpaHHIOTcsr ySJIbI, ,neTaJIH H tIaCTH IIoBepxHoCTH crapoIi. 
fOpHSOHTaJIbHoe IIOJIO>KeHHe IIJIaSa o6.nertlaeT pa60Ty no H3roTOBJIe
HHIO lIepTe>Ka. He CJIe;:tyeT CMelIIHBaTb ropHSOHTaJIbHhIii nJIa30BbIii 
lIepTe>K C onHcaHHoii BlhIllie ,BepTHKaJIbHoH (06bltIHO tIepHoii) ;:tocKoii, 

Ha KOTOpoii YTOtIHHIOTCsr B HaTypaJIbHYIO BeJIHlJHHy KOHTYPbI KYSOBa 
npH paspaGoTKe ero CPOpMbI. 

H3fOTOBJIeHHe lJepTe>Ka Ha IIJIaSe HallHHaeTCsr C pas6HBKH ceTKH. 
PaCnOOO>KeHlIe npoeKIJ,Hii Ha nJIa3e TO >Ke, liTO H Ha KOMIIOHOBOllHOM 
lIepTe>Ke. O,ltHaKO, tIr06bI He YBeJIHtIHBaTb lIpeSMepHO paSMepbI IIJlaSa, 
IIpOeKIJ,HH Hepe,nKO COBMem,aIOTCH: IIJIaH qaCTHlIHO H.nH nOJIHOCTblO Ha
KJIa,ltbIBaeTCH Ha 60KOOOH BHJI. (<pHr. 122). BbIlIeptIHBaHHe oKys-oBa 
B HaTYPaJIbHYIO BeJIHtIHHY ;:toIIycKaeT TaKoe COBMemeHHe, He oGpa30-
BhIBaH 6oJIblIIOH rYCTOTbl JlHHHii. Bce >Ke CTpeMHTCH paCIIOOO)KHTb 
COBMemeHHbIe npoeKUHH TaK, lJTo6bI HaH60JIee SaIIOJlHeHHaH lJaCTB o,nHoii 
npoeKUHH Haxo,nHJIaCb Ha cpaBHHTeJIbHO coo60JJ.HoH tIaCTH JI.pyroif, 
HMeHHO: tIl'06bI 60KOBHHa KY30Ba H KPbIJIbH (eCJIH OHH eCTb) B nJIaHe 
OKa3a:J1HCb COBMemeHHbIMH co cpe.u.Heii lIaCTblO ,n;BepH .B 60KOBOM BH.!{e. 
npH 3TOM Ha nJla3e H306pa>Ka1OT IIOJIOBI-fHy IIJIaHa KY30Ba H pacnOJla
ralUT ero OCb CHMMerpH'H (cpe.u.HlOIO HYJIeBYIO JIHHHIO) Ha KpaT
H4:)M 200 MM paCCTOHHHH or HH)KHeii HYJIeSOH JlHHHH 6oKoooro BHna, 
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lITO ObI KJIeTKH CeTKH OOeHX npoeKUHlf OOBna.lla-nH (JIHHHH CeTKH pacno

JIO}KeHbI Ha paccToHHHH 200 MM). TIepe)l.HHH H 3a.lI.HHH npoeKUHH 
KY30Ba BbIQepqlmalOTCH TaK}Ke Ha.nOJIOSIIHY H paCnOJIarRIOTCH neren.

HHH CJIeBa, 3a,lI.HHH - enpasa, lIro6bI npoeKUHH cOOTBeTcTsYIOIUHX .lI.e
Ta.,leH H lIaCTeH nosepxHocTH HaXO)lHJIHCb B03MO}KHO 6JIH}Ke. HeKOTO

pble Y3JIbI KY30Ba ('HanpHMep onepeHHc nepe.lI.Ka, )lSepH) MO}KHO .lI.JlH 
()CsOOO}K.lI.eHHH OCHOBHoro nJIa3a BbIHeCTH Ha OT,lI.eJIbHbIe tIepTe}KM, HO 
.HHlIIb 'IlOCJIe Toro, KaK 6Y.lI.eT pa3pa6oTaHa BCH nOBepxHocTb KY30sa H 

YTOllHeHbI npoeMbI J(JIH YBH3KH 3THX Y3-nOB C KopnycoM Ky30sa. 

<il11l'. 1 :23. lloCTpoellHc C('TKJl IW fIJl830Bo!\j qep1'e~i{e. 

Pa30HBKa ceTKH npOH313o,1I.IITCH CJIe,lI.YIOllI.HM 06pa30M: lIa n.lJ33e 
4EpTHT C nOMollI,blO )J.JIHHHOM JIHHeHKH O.lI.HY 113 .1lHHHH: ceTKH, 6mDKaH
myIo K ,lI.-nHHHOM CTopOHe n.na3a; 3aTeM IIR paCCTOHHIHI KaK MO)lu!O 

60JIblIIe:vI, 1I0 l(paTHOM 200 MM, C nO:\IOIlI.bIO 60JIbllIOrO peelJHOrO UHP

KyJIH BOCCTaBJIHlOT nepneH)l,HKYJIHPbI H nponoJUIT KaK MO}KHO ,lI.aJIblIIe 
Ha paccToHHHH, KpaTHoM 200 MM, BTOpyIO rrp0.lI.o.TIbHYIO JIIIHHIO, napa.lI
JIeJIbHYIO nepBoH; )l,HarOHaJiH nOJIyqeHHoro npHMoyrOJIbHHKa, H3MepeH
HbIe MeTaJI-nHlIecKoH JlHHeM:KOH, .lI.OJI}KHbI 6bITb paBHbl C TOtI
HCCTbIO + 0,25 MM, TaK }Ke KaK Hero npOTHBOJIe}KaIlI.He CroPOHbI. 

DOCJIe nposepKH 11 HCnpaSJIeHllH npHMoyrOJIbHHKa ero pa30HsaIOT Ha 
KJIeTKH 200 X 200 MM H npO,lI.~TI}KaIOT ceTKY 3a npe)l.eJIbI rrpHMoyrOJIb
HHKa, eCJIH OH He ObI')1 BbItIeptIeH )1.0CraTOllHO 60JIbIllHM (lflHr. 123). 

B COOTSerCTS'llH C 3CKH30M pacnOJIO}KeHHH npoeKUHH Ha KOHuax 

,,1HHHH ceTKH (OKO-nO rpaHHUbI nJIa3a) CTaBHT HYMepaUHIO JIHHHM, 
Orrpe.lleJIHIOIII.YIO paCCTOH-HHe OT ,lI.aHHOH JIHHHH ,lI.O Hy-neBoH. TOtIHOCTb 
CE'TKH HBJIHerCH 3aJIOrOM TOllHOCTH Bcero npoeKTa KY30Ba. JIHHHH 
ceTKH npouapanbI,salOTcH HrJIOH, KaK H Bee Ba)l{HeHlIIHe OKOHqaTe.nbHO 

YTOllHeHHbIe KOHTypbI H celleHHH, HaHeceHHbIe S )l,aJlbHeHlIIeM Ha nJla3. 
Bpe3aHHe JIHHHH KaK 6bI YBeKOBetIHBaeT tIepTe)l{ H 06-nerllaeT CHHTHe 
C Hero BbIKonHpOBOK. LlOCTaTOllHO no-nO}KHTb Ha nJIa3 -nMCT nepra-



nJIA30BblA ttEPTE>K H rJIABHASI MO,nEJlb 

MeHTa, nepraMHHa, KaJlbKH HJlH BOCKOBKH H 06BeCTH Ha HeM Bpe3aH
Hble JlHHHH KapaH,llamOM Cpe,llHeH TBep,lJ;OCTH (2H - 3H) 6es npHMeHe

IUISI JIHHeeK H JIeKaJI, lITo6bI nOJlYlIHTb Ha KOllHH 'fOll'HOe BocnpoHsBe
J(eHHe TOH HJIH HHOii lIaCTH 'lIJIa3a. 

Ha nJIase qepTSlT TBepAbIMH KapaH,lJ.amaMH (3H - 6H), npHlIeM 

Bce BcnOMoraTeJIbHble nOCTpoeHIUI ,lJ;eJlalOT Ha nepraMHHe, a Ha caMbIH 
:tlJIas HaHOCHT TOJIbKO OKOHlIaTeJIbHble JlHHHH (3a HCKJllOlIeHHeM ,lJ.onOJI
HHTeJIbHOH pa36HB'KH HeKoTop,hIX KJIeTOK ceTKH Ha 60JIee MeJIKHe). 
nJIH pa60TbI KOHCTpYKTOp-nJIa30BIlI.HK ,lJ,OJI)KeH HMeTb ABa oo.nbmHX 

c:J>Hr. 124. PeHKa H rpy3HKH (KPKL\bl) ;t.JHl BhJl~ep4HHaHHH 
KpHBhlX JlHHHH. 

YfOJlbHHKa c KaTeraMH OOJIee 200 ",..tM, C YfJIaMH 30-60 H 45°; ABa 
MaJIblx yrOJIbHHKa; HSMepHTeJIbHYIO MeTaJIJIHlIecK:y1O JIHHeHKY )lJ1HHOH 
He MeHee 500 MM; IJ,HPKYJIb; H3MepHTeJlb; OOJlbmOM peellHblH UHPKYJIb; 
Ha60p npoHYMepoBaHHblx .neKaJI; HrJIY Jl,JIH OTMeTOK H BpesaHHH 
.m'IHHii; Ha·6op KapaH,l{ameH pa3JIHlIHOH TBep,lJ.OCTH; nJIaHKY C HaKJIeeH
HOH Ha ,Hee MeJIKOH Ha:>K,lJ,allHOH 6YMaroH )lJIH TOqKH KapaHJl.ameii; 
nepollHHHbIH HO>K; pe3HHKY; IlI.eTKY AJIH CMaXIIBaHHH nblJIH; KOPOTKYIO 
H JlJIHHHYIO rH6KHe peHKH )lJUI lIeplleHHH 00060 'lIJI3BHbIX H )lJ1HHHbIX 
KpHBblX; rpysHKH Jl,JIH 3aKpenJIeHHH peeK (qmr. 124). 

n.nH nepeHoca pa3MepoB C O)lHOH npoeKUHH Ha ,lJ.pyrylO peKoMeH
llyeTcSI nOJIb30BaTbCH He H3MepHTeJIeM HJIH JIHHeiiKOH, a 6YMa)KHOH 
JI eHTOq KOH, Ha KOTOPOii: Ae.TIaIOTCSI OTMeTKH KapaH,llamOM (qmr. 125) . 

Bce CKasaHHoe OTHOCHTCH KaK IK npeABapHTeJIbHOMY TIJIa30BOMY 
q€'pTe)KY (,llJIH onbITHoro o6pasll.a), TaK H K oKOHlIaTeJIbHoMY (AJIH 
cepHHHoro npoHsBoAcTBa). 

nJIH npH6JIHSHTeJIbHOrO H306pa}KeHHSI uOBepxHocTB MaKeTa 6 YAY
mero KY30Ba 6bIJIO .obI ,llOCTaTOllHO CHHTb C MaKeTa ·KaK MO)KHO 6oJIb
lIlee lIHCJIO ma6JIOHOB H 06BeCTH HX Ha llJIase. O,llHaKO MaKeT C,lleJIaH 
Ha-rJIaS HJIB OT PYKH, H nOBepXHOCTb ero, XOTH H BblrJlH,llHT 7IJl8SHOA, 
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HO B )l,ei1cTBHTeJIbHOCTH HMeeT CYillI,eCTBeHHble OTKJIOHeHHSI OT nJIaBHO
CHI, He)l,OnYCTHMble npH H3rOTOBJIeHHH llITaMnOB. llia6JIOHbI nOCJIC 
06S0.llKH )l,OJl}l{H.bI 6bITb yrollHeHbI C nOMOllI.blO peeK H JIeKaJI. nJIaB
HOCTb KPHBOH JIHHHH npOBepHerCH Ha6JIIO)l,eHHeM ee O.n.HHM rJIa30M, 
KaK nOKa3aHO Ha cpHr. 126. C MaKeTa CHHMalOTCH TOJIbKO rJIaBHble 

ma6JIOHbI, onpe.lleJJHIOllJ.He ero KOHTYpbI H xapaKTep OCHOBHbIX nOBepx
HocreH. IToBepxHocTb Me}l{)l,Y 9THMH maOJIOHaMH Onpe..lleJIHeTCSI 
C nOMOllJ.blO pH)l,a celleHHH, nOCTpoeHHblx rpaqmlleCKH. 3TH celleHHH 
HBJIHIOTCH npOH3BO)l,HbIMH or rJIaBHbIX, nO)l,06HbIMH HM HJlH npOMe}l{Y-

<I> Hr. 125. llpoBepKa flJlaBHOCTH KPHBOH J1HHHH. 

TOIIHbIMH Me}l{)l,Y HHMH H CTPOHTCH cnOOO6aMH, Oll'HCaHHbIMH B CJIeJl.YIO
meM naparpacpe. nOCJIe pa3pa6OTKH nOBepxHocTH nJla3 nOKpbIBaeTcH 
pSI.llaMH KpHBbIX JIHHHH, HanOMHHalOlllHX ropH30HTaJIH Ha TOnorpa qJH
qeCKHX KapTax. TaKHM 06pa30M OKa3bIBaeTCH B03MO}l{HbIM HaMTH 

JI106yIO TOqKY H JIHHHIO Ha nOEepxHocTH KY30Ba 'Ii TeM caMbIM B .n.aJIb· 
HeHmeM BbIlIepTHTb CPOPMY J11060M neTaJIH. 

Pe3YJlbTaTOM. KPOIIOTJIHBOH pa60T1bI KOHCTPYKTOPOB Ha nJla3e 

5IBJIHIOTCH YToIIHeHHble ma6JIOHbI nOBepxHoCTH KY30Ba .llJIH H3rOTOBJle
HHH )l,epeBHHHbIX 6oJIBaHoK, no ·KOTOpbIM BbI6HBalOTCH npH H3roTOBJIe

HHH )l,eTaJIH OnbITHOro o6pa3II,a KY30Ba. BbIKonHpoBKa KOHTypOB .n.eT3-
JIei1: H ma6J10HOB C nJIa3a npOH3BO.lI.HTCH Ha nepraMHH, KOTOPbIM 3aTeM 
HUKJIeHBaeTCH Ha JIHCT cpaHepbI HJIH aJIIOMHHHH. BbIpe3aHHbIH maOJlOH 
npoBepHeTCH H yroqHHeTCH Ha nJla3e. llJIH BbIKonHpoBKH maQJIOHOB 

rrpH nOCTpOHKe onbITHoro 06pa3II,a HHor.n.a nocrynalOT TaK: MeJIKHe 
fB03)J,HKH C rOJIOBKOM, 3anHJIeHHOH TpeyrOJIbHHKOM, paCKJIa,lJ.bIBaIOTCH 

no J1HHHHM Ha nJIa3e; ·K rBo3JJ,HM npH}I{HMalOr J1HCT cpaHepbI; BepmHH'oI 
fOJIOBOK HaKaJlbIBalOT cpaHepy; nOCJIe CHRTHSI cpaHepbI MO}l{HO coeJl,H
HHTb OTTHCHYTbIe Ha HeM TOll·KH nJIaBHOM KPHBOM JIHHHeM (}I{eJIaTeJ1bHO 
TeMH }l{e JIeKaJIaMH, KaKHMH 6bIJIa BbIlIeplleHa JIHHHSI Ha nJIa3e, HJIH 

peHKOH) H BbInHJIHTb ma6JIOH. BQ Bcex CJIytlaSix BbllIeplIHBaHHH Ha 
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TIJIa3e KpHBbIX JIHHHH peKOMeHJJ,yeTcH OTMeqaTb OTpe3KH 9THX JlHHHM, 

npOBeJJ,eHHbIX TeM HJlH HHblM JleKaJIOM, :If npOCTaBJISlTb OKOJIO HHX 
HOMep JIeKaJIa. 3TO 06JIef'lIaeT H YTOlJHSleT .llaJIbHeHlIIee BbIlJepqHBaHHe 

.u.aHHoH .llHHHH. 
B c.rryqae nepe.llaqH cnpoeKTHpoBaHHoro KY30Ba Ha cepHHHoe HJIH 

MaCCOBoe npo.H3Bo)J.CTBO nOMHMO rHncoBblx, nJlaCTHJIHHOBbIX H JJ,pyrHx 
MaKeTOB H MOJJ,eJIeH, npe.l(JIaraBlIIHxcH .l(JIH BbI60pa QJOPMbI aBTOMO-

6UJISI, CTPOHTCSI TaK Ha3blBaeMaSl rJIaBHaSl MO)J.eJIb. 
rJlaBHaSl MOJJ,eJIb .ll.eJIaeTCH B nQJIHOM COOTseTCTBHH C nJIa30BbIM 

qepTeJKOM II C pa60qHMH qepTeJKaMH KY30Ba. MO.ll.eJIb BbITIOJIHHeTCSI 

R3 XOPOlIlO BblCYlIIeHHoro )J.epeBa TBep)J.oH IIOPO.ll.bI II )J.eJIHTCfI Ha 6JlOKH, 
KaJK)J.blw H3 KOTOPbIX cooTBeTcTByeT OTAeJIbHbIM KpynHbIM lIITaMnOBKaM 
06.ilHUOBKH Ky3'OBa (HalTIpHMep n'alHeJIH KpbIlIIH, JI.BepH, I<ipbIlIIKH 6a
.fCUKHHKa H T. n.). CTbIKH MeJK)J.Y OJIOKaMH o6paoaTbIBalOTcH H UPUf'OHH
fOTC5I OqeHb TOlJHO. 3aKpaHHbJ 6JIOKOB no B03MO)l{HOCTH HMeIOT TOT iKe 

npOQJHJIb, qTO II 6YJJ,YlIl.He MeTaJIJIHqeCKHe JI.eTaJJH. C6opI<a (CK.!ICi)J.bI

raHHe) Bcex 6JIOKOB Boe}J,HHO npoH3BoAHTCH Ha IVIHTe BOI<pyr nl1.a
reJIbHO B'blTIOJIHeHHOH nIlpaMHJJ,bl, HapYJKHble n.:JOCKOCTH KoropoH 
.llOJIJKHbl nJIOTHO npHJIeraTb K -sHyrpeHHHM TIOBepXHocTHM 6JIOKOB. Ha 
HapYJKHoM nosepxHocTII 6JI0KOB OqeHb TOqHO npOqepqHSaIOTcH IfJ1H 

c.rrerKa npOll.apanbIBalOTcH JIHHHH ceTKH. 
Ha3HaqeHHe rJIa.BHoil MO.lleJIH 3aKJIIOqaeTCfI s TOM, qTO ee 6Jl0KlI 

CJIYJKaT 06pa3J(aMH (9TaJIOHaMJI) ;1..nH II3rOrOBJIeHHH Ha ROIl HpOBa.,1fb

HbIX CTaHKRX UIraMnOB 6Y.llYlII.HX )J.eTaJIeH KY30sa. l1l\teHHO n09TO;\tY 

Tpe6yeTcSI BE'.mIKaH TOtJHOCTb r.naBHOII MO,ll,eJ1I1. 

r.JIaBHbIe ~10jleJIH .H3rOTOB,lUllOTC5T TaJOKe U ll.:ur AC{~X BHyTpemmx 

,1~TaJleH 'KY30Ba. 

§ 5. nOCTPOEHI:IE nOSEPXHOCTH KY308A 

OOJ.D;He C8C}l.eHHSI. llOCTpoefIHe liJIU pa3pa6oTKa UOBepxHOCTH 

KY30sa Ha llepTeJKe HB.JISIeTCSI O,llHOM H3 BaJKHeHlIIHX CTa)J..HH npOeKTli
pOBaHHH KY30Ba. OT npaBHJIbHO H TOqHO cnpoeKTHpoBaHHOH nosepx-
HOCTH Ky3'O'Ba 3a'BHCHT SH€'lIIHHH BH,ll, aBTOIvlOOHJlSl, ern o6re.KaeMQCTh 

YBSl3Ka Bcex .lleTaJIeH H TeXHOJIOrHtJ.uOCTh npoH3Bo)J.cTBa KY30Ba. KOH

rypHble JIHHHH H pa3MepbI nOBepxHoCTH KY30Ba, H306pa)l{eHHble Ha 
l{epTeJKe, He onpe,lJ.eJJ 51 lOT )J.eHCTSHTeJlbHOH CPOpMbI Bcex .aeTaJIei1:, 
COCTa.BJISllOlII.HX 9Ty nOBepXHOCTb, n09TOMY Tpe6yeTC51 eIUe H306paJKeHHe 
j{ rrpOMeJKYTOqHblX CeqeHHH 3THX ,ll,eTaJIeii. 

06blqHO KOHTYPbJ KY30BHOH )J.eraJIH npe.ll.CTaBJIHIOT co6oH npOH3-

BOJIbHO npOBe)leHHble xy JJ,OJKHHKOM JIeKaJIbHble KpHBble JIHHHH, 06pa30-
BaHHble H3 orpe3KOB napa60JIHl{eCKHX, rHnep60JIHlJeCKHX HJIH 9JIJIHnTH

qeCKHX JIHHHH. llosepXHOCTb, OrpaHHqeHHafI TaKHMH KOHTypaMH, He 
stBJIHeTCH llJIOCKOH, UHJI HH.Zl.P HqeCKOM, KOHHqeCKOH, C¢epHqeCI{OH HJIH 
KaKoH-JIH60 HHOH, H3BeCTHOH H3 reOMeTpHH. 3TO _ .. - CJIO)l{HafI nOBepx

HOCTb, npHqeM 'aHa MOJKeT 6bITb B 3aSHCHMOCTH 0'1' 3aMblCJIa XY)J.OiK
HHKa 60JIee HJlH MeHee SbITIYKJIOH H.TIJi sorHYToH Ha BceM npOTSIJKeHHH 

HJIH rOJlbKO Ha OT)J.eJIbHbIX yqaCTKax. ,ll;JIfI nOJIHOrO onpeJJ,eJIeHHH TaI(OH 
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nOBepXHOCTH Ha qepTe)l{e (nOMHMO KOHTYPOB) HeOOXO)J.HMbI CeqemU-I 

nOBepXHOCTH HJIH npOeKlUIH p5I.n:.a JIHHHH, 06pa3YIOIIJ.HX ee. 
TaK KaK Me)l{.II.Y 3a.n:.aHHbIMH KOHTYpaMH H CetIeHHHMH B03MO)l{HO 

nccTpoeHHe OeCtIHCJIeHHOrO MH(HKeCTBa nOBepXHOCTeH, TO CJIe.a.yeT (no 
KpaHHeil Mepe npH npoeKTHpOBaHHH .JIerKOBbIX aBTOMOOHJIefI) c06JIIO

,uaTb H3JIO)l{eHHbIH B § 1 :)TOH fJIaBbI nopH,u.oK npoeKTHblx pa.oOT, npe;:r.
ruecTBYIOIIJ.HH pa3pa6oIKe nOBepxHocTH H 3aKaHtI·HBalOIIJ.HHCH nocTpolI

KOH npe,u.sapHTeJIbHOrO MaKeTa Ky30sa B HaTypaJIbHYIO BeJIHtIHHy. 
C MaKeTa CHHMalOT llIa:6JIOHbI, no KO'TOPbIl.M yrOl.lHHIOT KOHTypbl nOBepx

HOCTH. H300pa)l{elHHble Ha KOMU03HUHOOHOM l.IepTe)l{e KY30Ba. 
JIHlum KOHTypOB Ii CetIeHHii HaHOCHTCSI Ha tIepTe)l{ C llOMOllJ.bIO 

JItKaJI. JIeI<aJIa H3roTOBJI5IIOICH H3 U.eJIJ1YJIOH,lla HJIH H3 llJIaCTMaCCbl 
TOJIII1,HHOH 1,5-3 M.IlI. JIH.HHH oco6o MaJIOH KplIB113Hbl tIepTHT 
c nOMOlI1,blO rI-16KOH pcitKH, .nJI5I 33 KpenJIeHIHI KOTOpoii B Tpe6yeMoM 

nOJIO)l{eHIU1 CJ1Y)l{aT CBUHUOBble rpy3bI C npOBOJTOqlI<bIMlI xocxnaMH, 
BXO,[(HIlI,HMl1 B na3 peHKH. 

PaOOIa no nOCTpOeHIlJO nOBcpXlIocTei:i Tpe6yeT OT KOHCTpYKTopa 
6oJlbmOlI TOllHOCTll II tInCTOTbI. TOtIKH 11 JIlIHHH Ha tIepTe}Ke CJIe,llyeT 
0003HatIaTb tleTKHMH 6YKBaMIl, B neKOTOph(X CJIYtIaHX peKOMeH)l.yeT:::1I 

nOJIb30BaTbCH useTHbIMH KapaH.llamaMH. 
nOCTpoem1C nOBepXHOCTH KY30Ba npoU3BO)1.HTCH B HaTypaJlbHYIO 

BeJUitlHHY Ha nJIa3e. 

B npouccce :JTOH pa60Tbi 3a,ua'Ja KOHCTpYKTopa 3aKJIIOtIaeTCH B TOM, 
lITo6hI nOJIYtIHTb p5I)1. JlHI-IHH HJIH cClIeHui:i n03epXHOCTI1 K8)1{)1.0ro yqa~ 
Cl Ka. KOTophIe nOc.ilC nepenoca I1X C rrOMOlI1,bfO ma6JIOHOB C nJIa3a H8 

l~epeBHHHyK) 60JIBaHKY HJIH liD rJIaBHYK) MO.ll.eJIb npM.II.8JLH 6b! "3TofJ 

Oo.rrBaHKC llOBepXHOCTb, COOTBeTCTBYlOlUYIO MaKeTY, C .nJIaBHbIMH nepe
XO,QaMIf aT OJlHoro Ja!lalIHOro l{Ol-fTypa K .1lpyroMy. nOBepXHOCTb rJIaB
HOH MO.lleJIH He }lOJI}l(Ha HMeTb MeCTJIbIX, .a.a}[{c i\Ia.1J03aMeTHbIX, He.llO~ 
CTaTKOB nOBeI!XHOCrII MaKeTa. 

,ll.rr.SI COOTBe'fCTBIIH nOBepXHocnI ['jtam·wii MOAeJ1H H3JIO)l{eHHbIM Tpe-

60BaHlIHM. nOMHMO nJIaBHOCrH 3all.aHHbIX KOHTypOB, HeQ6xo)J.HMa CTpO

raH 3aBHCHMOCTb Me)l{AY BceMH CCtIeHHHMII II JIHHHHM'H nOBepXHOCTI1, 
a T8K)I{e JIHHHHMH KOHryPOB. 

Ka3aJIOCb 6bI, )lOCTaTOQHO CH.HTb C MaKCTa 60 • .rIblIlOe KOJIHtIeCTBO 
Wa6JIOHOB, 06BeCTI1 IlX KapaH.n:.allIOM Ha qepTe)l{e H noc.rre M HOroKP aT

Horo KoppeKTHposaHHH YBfI3aTb Me)l{)1.Y co60H. Ta~OH cnocoo, Ha3bIBae
M'blii cnoco60M rpaqmtIeCKHX npHOJIJ1)1{eHHH, B OT.ne.nhHbIX CJIytIaSlX 
.nonYCTHM, HO nOBepXHOCTb MaKeTa, BblllQJIHeHHaH OT pyKH HJIH Ha-

~ • n 

rJ1a3, HHKor.na He OY!leT .n.OCTarotIHO nJIaBHOH H TOllHOH H He MO}l(eT 
CllY)l{J1Th MO,lleJIblO NISI H3rOTOBJIeHlUi IlITaMnOB. TIOMHMO 3TOro CHSI
THe, nO,llrOHKa ma6JIO'HOB - Tpy.n:.oeMKaH, H€rotIHaH pa60Ta. 

KOHCTPYKTopaM KY30BOB H3BeCTeH pH,lJ. npH'KJIa)1.HbIX MeTO,llOB, 

n03BOJIHIOII1,HX 6bICTPO II TOlIHO CTPOIlTb npoeKlT,HOHHhle tIepTe)l{H KpH
BOJIHHeHHbIX nOBepXfIOCTeM 1. He)lOCTaTOK 'H OrpaHHQeHHOCTb 3T!iX cno-

1 [lpHMepbl T3KHX nOCTpoeHuii onucaHbI 8 l{HHre A. H. K H P H JI JI 0 B a, 
ClOp<j13corpaqmH, OHTI1, 1937 
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co600 3aK.1I10tIaIOTCH B TOM, tITO OHH n03BOJlHIOT BhItIeptIHBaTh TOJIbKO 

O~Hy nOBepXHOCTb Me}l{.lI.Y 3a)I.aHHblMH: KOHTypaMH 11 CetIeHHHMH, B TO 

BpeMH KaK CKYJIbnTOp H MO~e.TIbllI,HK MoryT npH~aTh nOBepXHOCTH pa3-
JIHtIHbIe <PoPMhI. E,llHHCTBeHHasr nOBepXHOCTh, 06pa30BaHHaH nYTeM 

TaKoro nocTpoeHHH, He BCerJI.a HMCeT Tpe6yeMYlO CPOPMY. 

B pe3YJIbTaTe 'HCCJIeJI.OBaHHH, npOH3Be.lleHHhIX Ha [OphKOBCKOM 
aBT03aBO)I.e HM. MOJIOTOBa no~ PY'KOBO,l(CTBOM H-H}I{. L(. A. BHJIhHMCa, 

6hIJIO HaH~eHO rOOMeTpHtIeCKOe OOOcHOBaHHe cnOC06o.B nOCTpoeHMH 

nOBepXHOCTeii, H rpacpHtIeCKaH pa3pa6oTKa HX nepeCTaJIa 6hITb PH)I.OM 
npHKJIa,l(HhIX nocTpoeHHH, a nOJIyqHJIa reOpeTHtIeCKYIO OCHOBY 1. 

KpftBye ~HHHH, nponop~HOHanbHye ~HHHH. BCHKaH KpHBaH JIHHHH 

M01KeT paCCMaTpI,maThCH, KaK CJIe)I. )1;BH}I{ym.eHcsr TOtIKH. DHa MO}l{eT 

rpalPHtIeCKH onpe,l(eJIHTbCH PH)I.OM TOtIeK, npe,l(CraBJIHIOrn.HX co60ii pa3-
JIHtIHble nOJIO}l{eHHH o6pa3ylOlIleii TOtIKH. KpHBhle pa3)I.e.J1HIOTCH Ha 

n JI 0 C K H e, Bce TOtIKH KOTOPhIX JIe}l{aT B O)I.HOH nJIOCKOCTH, H n p 0-

C T P a H C T B e H H hI e, TOtIKH KorophIX He JIe}l{aT B O,l(HOH nJIOCKOCTH. 

Ha nJIOCKOH ,KPHBOH EF (cpHr. 127, I) HaHeceH p H)J. 0 n p e)I. e
JI SI IO llI, H X TO tI e K 1-6. npoeKTHpySI 3TH TO'lIKH Ha npOH3BOJIbHO 

B3HTbIe B3aHMHO nepneHJl.HKyJIHpHhle OCH, MhI nOJIytIaeM HX KOOP.lUI
HaThI, Korophle MO}l{eM nepeHeCTH Ha JII06bIe B3aHMHO nepneH)I.HKyJlHP

HbIe OCH H nOJ1y'llHTh 3TO'f }l{e pH,lI. TOtIeK; npO'Be,lI.eHHaH tIepe3 HHX KPIl

BaSI 6Y.ll.eT T01K,l(eCTBeHHa C )I.aHHOH KPHBOH EF. L(JIH TOtIHOro Bocnpo
H3Be,lleHHH KpHBOH onpe)l,e.TIHIOIIJ,He TOtIKH BhI,6HpaIOrCH Ha )J.OCTaTOtIHO 

6JIH3KOM paCCTOHHHH O)I.Ha OT )I.P yroii , npHQeM 3TO paCCTOHI-lHe TeM 
MeHbme, qeM 60JIbme KpHBH3Ha JIHHHH. 

TIPH nepeHoce Koop~HHaT y~o6Hee Bcero nOJIh30BHTbCH Y3KOH 
(10-15 MM) 06pe3aHHoii no JIHHeHKe 6YMa}l{HOJ1 nOJIOCKOH 
(CM. <pHr. 125). 

Hen pep hI B H 0 ii Ha3hIBalOT KPHBYIO, B Ka>K)l,OH: TOqKe KOTOpoi[ 
MO}l{HO npOBeCTII TOJIbKO O)J.Hy KaCaTe.TIbHYIO K HeM. ECJ1H 6bI MbI MOrJIII 

npOBeCTH K KPHBOM J1HHHH EF B JII060H TOtIKe, HanpHMep B TOtIKe 3, 
)I.Be IKaCaTeJIhHble npHMhle BMeCTO o,lI.Hoii, TO KPHBYIO EF CJIe)I.OBaJIO 6bJ 

paccMaTpHBaTb ,KaK COCTOHrn.yIO :li3 )I.ByX OTpe3KOB KPUBbIX, nepeceKaIO
ll~HXCH B 310ii TOtIKe. n.lJ a B H 0 H Ha3,bIBalOT KpH.BYIO, Ka}l{.llaH TOtIKa 

KOTOpoii HMeeT TOJIbKO O)I.HH pa)I.Hyc KpHBH3Hhl. UeHTp pa1I.Hyca KpH

BH3HhI KPHBOii EF B TO'lIKe 3 JIeLKHT Ha npHMoH, Ha3hIBaeMOH HOpMaJIhIO, 

npOBe)I.eHHOM nepneH,llHKy.lIHPHO K KaCaTeJIhHOM B TOtIKe 3. KpHBaH GH 
COCTOHT 'li3 ,llByx oTpe3KoB OKpY1KHOCTeH, HMeIOllI,HX 06IIJ,yIO KaCaTeJIb
HylO ,B TOttKe P, KaK H306pa)KeHO Ha cpHr. 127, II, H XOTSI OHa Henpe

pblBHa, HO B TOtIKe P nJIaBHOCTb KpllBoii HapymaerCH. 3TO BhI3BaHO 

TeM, tIro B TOtIKe P KpHBa5I IJMeeT ,lI.Ba pa.ll.Hyca KpHBH3Hhl: 

PQI H PQ2. 
TIPH nocrpoeHHH TIOBepXHOCTeH nOCTOHHHO Tpe6yeTcH ,lI.eJIHTh O)I.HH 

WIH HeCKOJlhKO OTpe3KOB npHMbIX nporropu.HOHaJIhHO .rr.pyrHM. ECJ1H 
IIlPOBecTH npHMylO RS (qmr. 127, III) Ha nOJIOCKe 3JI'aCTHqHOrO MaTe-

1 l13JIolKeHHaR HHlKe TeopHSI H npaKTHqecKoe npHMeHeHHc nOCTpoeHHSI KPHBO
JlHHeHHhlX nOBepxHocTeH HanHCaHbJ n. A. BlIJIbSlMCOM. 
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puaJIa, OTMeTIITb Ha HeH pHJJ, ,l(eJIHIUIiX TOlIeK 1-4 II paBHoMepHo 
YMeHbWIITb MIiHy oTpe3Ka, KaKIiM -JIII'Go cnocoooM BbI3BaB ycaJJ,Ky 
MarepHaJIa JJ.O BeJIlIqHHbI R1SJ, TO npHMaH R1Sl pa3,l(eJIIiJIaCb ObI roq-
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&PHr. 127. npOnOpIl.HOHaJlbHble KpHBble. 

1-4 U RS RI Rl1 
KaMH nponopII;IIOHaJIbHO npHMoli , T. e. RS = R1S

1 
II T . .n. 

ECJIII TpeoyeTcH pa3,l(eJllITb PH,l( npHMbIx nponopUIiOHaJIbHO .l(pyroH 
npSlMoH RSt TO y,l(OOHO nOJIb30BaTbCH npocTbIM uOCTpoeHlleM, Ha3blBae
MbIM n 0 JI H P H bI M K JI 10 q 0 M. JlJIH 3TOro npOlI3BOJIbHO BbI6lIpaeTcH 
nOJIHpHaH TOq,Ka 0, II 1I3 Hee npoBoJJ,HTCH JlyqlI, npoXO,l(SlIU.lIe qepe3 
TOllKIi UPHMOH RS. OT}>e3KH npHMoH, napaJlJIeJIbHOH npHMoH RS, nOJIy-

10 lloJiMaToBCKHii 2507 
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qeHHble OT ,lI,eJIeHHH JlYtIaMH KJUOtIa, 6Y,lI.YT npOnOpUHOHaJIbHbI COOTBeTp 

CTBYIOllI;HM ,lI,eJIeHHHM npHMOH RS. 
LIT06bI pa3,lI,eJIHTb' rpaqmtIeCKH O,lI.HY np5lMylO R1Sl npOnOpll.HO

HaJIbHO ,lI,pyrOH: npHMOH: RS, Ha npHMOH, npOBe,ll;eHHOH no,lI, npOHSBOJIb·· 

HbIM yrJIOM qepes TOtIKY Rl, OTMeTHM 'f.OqKY S3 TaK, qTo6bI R1Sa = RS 
(qmr. 127, IV). TIepeHeceM ,lI.eJIHIII.He TOqKH C inp5lMOH RS Ha oTpe
SOK R1Sa H npoBe,ll;eM np5lMble, napaJIJIeJIbHble S18a. TOqKH nepeCetIeHHH 

ifIapaJIJIeJIbHblX np5lMbIX C npHMoH R1Sl ,lI,eJIHT ee Ha OTpe3KH, nponop
ll.HOHaJIbHbIe oTpe3KaM npHMOoH RS. 

TI P 00 n 0 p U H 0 H a JI b H bi M H HaSbIBalOT KpHBble, cooTBeTcTBYlOp 

ll(He KOOp,lI.HHaTbI KOTOPbIX nponopUHOHaJIbHbI. BblOOTa CIO. M ).VIHHa 
OCHOBaHHH OIDI KPHBOH C1D1 (cpHr. 127, VI) He paBHbI BblOOTe CO H 

.lI.JIHHe OCHOBaHHH OD KpHBOH CD (cpHr. 127, V). Ho 9TH KpHBbIe npo
nOpIJ;HOHaJIbHbI, TaK KaK KpHBaH C1D1 nOCTpoeHa TaK, liTO ee a6cUHCCbI 

II Op,lI,HHaTbI nponOpUHOHaJIbHbI a6CUHccaM H Op,lI,HHaTaM' KPHBOH CD. 
ORr. H R10- Koop,nHt'HaTbI TOtIKH R K!PffBOH CD, 01R4 H RaOl 

Koop,lI.HHaTbl rotIKH R KPH<BOH C1DI, TOr.lla 

OR2 _ OlR4 H R]O _ RaOl (11) 
Ou - ClOt CO - C10l . 

LIacTO KpHBbre xapaKTepHsYIOT H cpaBHHBalOT, YKa3bIBaH HX 

C T P e JI y, T. e. ).VIHHy nepneH,lI,HKYJIHpa, OnYIII.eHHoro H3 BblcllleH TOtIKH 
KPHBOIf Ha xop.n:y. XOTH HH O,lI,Ha OT,lI,eJlbHO B3HTaH TOllKa KPHBOH He 
nnpe)leJIHeT BTIOJIHe ee xapaKTep, TOtIKY CTPeJIbI MO}l{HO CtIHTaTb naH-
60JIee x a p a K T e p H 0 H TOtIKOH KPf.IBOH. TOtIKa P KPHBOH CD 
(cpHr. 127, V) eCTb TOtIKa CTpeJIbI 9TOH KpMBOH. KaCaTeJIbHaH K KpHp 
DOH CD B TOtIKe P napaJIJIeJIbHa xop,lI.e CD. 

ECJIM 6bl MbI npOBeJIM KPHBYIO CD Ha JII1CTe 3JIaCTHtIHoro MaTe

puaJIa, KOroPbIH Mor ObI .rr..aTb yca)lKY no BepTHKaJIbHOH OCM TaK, 
tITo6bI BbICOTa CO CTaJIa ·6b1 paBHa BbICOTe CIO}, H paCTHHYTbCH no 
ropH30HTa.lIbHoH OCM TaK, QT06bI ).VIHHa OCHOBaHHH OD CTaJIa paBHa 
OID l , TO KpHBaH CD COBnaJia 6bI C nponopUHOHaJlbHOH KPHBOH C1D1; 

31'a TIpe,anOCbIJIKa JIe}l{HT B OCHOBe TeopHH nocrpoeHHH KPH'BOJIHHeMHbIX 
nOBepXHOCTeH. ' 

Ha <pHr. 127, VII nOKasaHa nJIaBHaH KpHBaH AB; B3aHMHO nepneH
,lI.HKYJIHpHble OCH AO H OB KacalOTCH KPHBOH B TOqKaX A H B. 
MO}l{HO BocnpOHSBeCTH 9TY KPHBYIO B CMCTeMe KocoyrOJIbHblX 

Koop,lI,HHaT, KaK H306pa}J{eHo Ha CPHr. 127, VIII; OCM KPHBOH AIBI 
OCTalOTCH KaCaTeJIbHbIMH K HeM. 0p,lI,HHaTbI H a6cUHccbI KP:HBOH A2B2 
(<pHr. 127, IX) nponopUHOHaJlbHbI 'Op,lI,HHaTaM H a6CIlHccaM KpH
BOH AB; 'KpMBaH A2B2 nponopUHOHaJIbHa KPHBOH AB B CHCTeMe KOCO

yrOJIbHbIX KOOpJl.MHaT. OCH 'KP,HBOH A2B2 KaCaTeJIbHbI K KPHBOH A2B2• 

LIT06bI nOCTpOHTb KPMBYIO AaBa (.pHr. 127, X), llponopUMOHaJIbHyIO 
KPMBOH AB, T3K, lIro6bl Sa)I,aHHble npHMbIe EA3 H FB3 6bIJiH Kaca~ 
TeJIbHbI K HeH, Han.o npO)I.OJI}I{MTb npHMble EAa H F B3 ,lI,O HX nepecelle
HIrR B roQKe Oa. 

Pas,n·eJIHB OCH A30a H 03B3 npooopu.MoHaJIblHO OCHM AO HOB, 
nOJIyqaeM '!{OOp.u.MHaTbI MCKOMOM KPHBOH B CMCTeMe KocoyrOJIbHbIX 
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KOOp.n.HHaT. MO)l{HO Ha3BaTb TaKHe KpHBble n pO II 0 P II. H 0 H a JI b-

H bl M H K P H B bl M H C 3 a .n. a H H bl M H a II p a B JI e H HeM. 

06pa30BaHHe nOBepXHOCTH. II 0 B e p x HOC T b MO)l{HO paCCMaTpI1-

BaTb KaK CJIe.n. HeKOTopOH )1.BH)I{y:rn.eHCH JIHHHH B IIpOCTpaHCTBe, T. e. 

KaK cOBoKyrrHocTb Bcex rrOCJIe)1.0BaTeJIbHblX rrOJIO)l{eHHfi )1.BH)I{YlllelicSl 

JlHHHH. 

JIHHHH, oOpa3YIO:rn.aH rrOBepXHOCTb, Ha3blBaeTCH 0 0 p a 3 y 10 III e 11, 
a B3HTaH B OT)1.eJIbHOM ee rrOJIO)l{eHHH - 3 JI e M e H TOM II 0 B e p x H 0-

C T H. IIoBepxHOCTb, oopa30BaHHaH )1.BH)I{eHHeM IIPHMOH, Ha3bIBaerCH 

JI H He fi qaT 0 fi; rrOBeQXHOCTb, KOTopaH MO)l{eT oopa30BaTbCH TOJIbKO 

.n.BH)I{eHHeM KPHBofi, Ha3bIBaeTCH HeJIHHei1:qaTOH, HJIH KPHBOJIHHefiHOH 

rrOBepXHOCTblO. 

IIoBepxHOCTH aBrOMOO.HJIbHbIX ,KY30BOB He rrpe.n.craBJIHIOT C060H 

rrpocThlx KPHBOJIHHeHHblx nOBepxHocTeH, H3BeCTHbIX H3 reoMeTpHH, 

HarrpHMep llIapoBblx, 3JIJIHrrcoH.n.aJlbHhIX HJlH .n.pyrHx. IIoBepxHOCTH 

KY30BOB - CJIO)l{Hble KPHBOJIHHefiHble nOBepXHOCTH npOH3BOJIbHOll 

q,°PMbl. 
IToBepxHocrb CqHTaeTCH 3a)1.aHHoi1:, eCJIH Ha qepre)l{e rrOKa3aHbl 

rrpoeKUHH o,nHoro HJIH HeCKOJlhKHX PH.D.OB JlHHHH, Jle)l{a,:rn.Hx Ha Heli, 

n eCJIH 3TH JIHHHH paCIIOJlO)l{eHbl Ha .D.OCTaroqHO OJlH3KOM paCCTOHHHlI 

O)l.Ha or .n.pyroH, qTO OqeHb Ba)l{HO .n.JlH B03MO)l{HOCTH rrocTpoeHHH 

JIlc6oro CeqeHHH 3TOH IIOBepXHOCTH. IIpOeKII.'HH JIIo6oro pH,l(a JlHHHH 

HJIH CeqeHHH Ha qepTe)l{e MoryT orrpe.n.eJlHTb rrOBepXHOCTb, HO rrpn 

rrpoeKTHpOBaHHH 'KY30Ba qepTe)l{ .D.OJI)I{eH C HaH60J1bllIeH HCHOCTbIO 

H rrOJIHOTOH H300pa)l{arb cpOpMy 'IIOBepXHOCTH. l.JepTe)l{, cocroHlllHH: H3 

.IT.ByX 'HJlH Tpex rrpoeKIJ.HH 3JIeMeHTOB rrOBepXHOCTH, B3HTblX B rrOCJIe.u.o

BareJlhHOCTH KaK ObI ecrecTBeHHoro TeqeHHH rrOBepXHOCTH, BMeCTe 

C PH,nOM CeqeHHfi, rrepeceKaJO:rn.HX 3TH rrpO,l(OJIbHble 3J1eMeHThl, .u.aeT 

HaH60JIee HarJlH.ll.Hoe npe.rr.CTaBJleHHe 0 cpopMe H pa3Mepax 3TOH rrOBepx
HOCTH (q,Hf. 128, I I I) . 

BCHKaH CJIO)l{HaH KPHBOJIHHeMHaH IIoBepxHocTb. lIepTe)l{ KOTO

pofi BhIIIOJIHeH C nOMo:rn.blO IIocrpoeHHH, Ha3hlBaeMblX rpaqHiqeCKOii 

pa3pa60TKoi1:, MO)l{er paccMaTpHBaTbcH KaK IIoBepxHocTb, rrpOH3Bo)l.

H3H OT JIHHeHqaTOH rroBepxHocTH, oopa30BaHHaH IIYTeM 3aKoHoMepHoll 

.u.ecpopMaUHH rroc.rre)I.HeH. ITPH 3'rOM rrpHMOJlHHeHHble 3JleMeHTbl IIpO

crall rroBepxHocTH CTaHOBHTCH KpHBblMH 3JleMeHTaMH CJIO)l{HOH KPHBO

JIHHeHHOH rroBepxHocTH, rrO)I.OoHO TOMY KaK IIpHMble JIHHHH, H30opa

JKeHHhle Ha KYcKe pe3HHbl, craHOBHTCH ,KPHBbIMH, I~Or)I.a pe3HHa CKpy

QHBaeTCH HJIH H3fHoaercH. 

ITyCTh TpeoyercH rrOJIytIHTb IIJIaBHYIO nOBepxHocTb (Boo6pa)l{aeMYfO 

rroBepxHocrb, a He ee H300pa)l{eHHe Ha qepTe)l{e), OrpaHHqeHHYIO 

ea.n.aHHhlMH JlHHHHMH, IIOKa3aHHblMH Ha cpHf. 128, I (rrOJIOBHHa rrepe.n.

HeR qaCTH KpblllIH). 3a)I.aHHble JIHHHH TI:pe)I.craBJIHIOr C060H [lJIO()KMoC 

~pHBhl:e CeqeHHH AB H CD, KPHBYIO AC, JIe)l{amylO B IIJIOCKOCrH CMM

:M·erpHH aBTOMOOHJIH (IIJIOCKOCTb Il1pOeKUHH oOKOBOro BH,na ll) H IIpO

CTpaHcTBeHlHYIO KPHBYIO BD (JIHHHH IIpoeM·a )1.'BepeH). 

TIoBepxHocTb TMa, H306pa1KeHHOrO Ha cpHr. 128, II, IIpe)I.CTaBJIHeT 

C060H II. H JI H H )1. po H)1., T. e. rroBepxHocTb, 06pa30BaHHYlO ,ll.BH}Ke-•. 
~. 
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HHeM npHMOH, KOTopaH SO Bcex CBOHX nO~OJKeHHHX coxpaHHeT napa~
JIMbHOCTh 3a.naHHoH nJIOCKOCTH (0603HalleHHOH qepe3 V). Oopa3YIO

maH Jl.'BH)I{,e11CH TIO Jl.ByM .uanpa'BJIHIOII.J.HM KpHBhIM AB H CIDI. B ,n;aH

HOM CJIyqae 3Ta UHJIHHJl.pOHJl.HaH nOBepXHOCTh HMeer CJIe)J,YIOII.J.He OCO-

6eHHOCTH: HarrpaBJIHlOmaH 'KpHBaH AB TOJK.u.eCTBeHHa C 3aJl.aHHOH KpH
BOH CeqeHHSI AB ,KphIIIIH H JIe)l{HT B nJIOCKOCTH, '[1apa~JIeJIhHOH TIJIOCKO

CTH npoeKUHH W; BhlCOTa CeqeH'HH CIDI, JIeJKaII.J.ero B rrJIOCKOCTH 

npoeKUHH W, paBHa BhICOTe CeqeHHH AB; ,llJIHHa ero OCHOBaHHH paBHa 
.lI.JIHHe OCHOBaHHSI CeqeHHH AB. KpHBaSl CeqeHHH CIDI nporropnHO

HaJIbHa 3a)laHHOH KPHBOH: CeqeHHH CD KPhIIII:H. PaccTOHHHe Me)l{,llY 

HanpaBJIH~HMH rrpOH3BOJIhHO. 
TIpe,llnOJIOJKHM, qTO UHJIHH,llPOH.u. ABDI CI .ne<PopMHpyeTcSI TaK, tITO 

rrpHMaSl AC1 CTaHOBHTCH nJIOCKOH: KPHBOH: AC KpbIIIIH H TIpSlMaH BDJ 
CTaHOBHTCSI npocTpaHcTBeHHOH: 'KPHBOH: BD KpbIIllH. TIYCTb 3Ta ,n;el}lop

MaUHH npOHCXO,llHT COrJIaCHO CJIenYlOmHM yc.nOBHH'M: 
1. TIepBOHaqaJIhHaSl nJIOCKOCTb OBD I CTaHoBHTCH UHJIHH,llpHqeCKoi'i 

rroBepxHocThlO OBD, ropH30HTaJIbHble 3JIeMeHTbI KOTOPOH: rrpoxoMIT 

qepe3 KPHBYIO BD (cpHr. 128, /) . 
2. CeKYII.J.He HJIOCKOCTH, HOpMaJlbHbIe K rrJIOCKOCTH OBDI H O.ll.HO

BpeMeHHo napaJlJIeJIbHble nJIOCKOCTH W (HaTIpHMep EF H GH), 
OCTalOTCSI rrJIOCKOCTHMH H CTaHOBHTCH HOpMaJlbHblMH K UHJIHH.u.pHqe

CKOH nOBepxHocTH OBD. 
3 . .lleqropMallHSI npOMeJKYTOqHbIX CeqeHHit npOHCXOJl.HT paBHoMepHo 

no IHX OCSIM (3TO 03HaqaeT, qTO KpHBble CeqeHHH: rrOCJIe )J,e$opManHH 

CTaHOBHTCSI rrporropllHOHaJIbHbIMI1 KpHBbIM COOTBeTCTBYJOlllHX CeqeHHM 

UHJIHH.npOH,lla) • 

4. TIoc.ne ,lle<t>opManHH KpaHHHe TOqKH ceKYmHx B OOKOBOM BH.lle 
(HanpHMetp TOqKH F H H) paCnGJlaralOTCH no KpHBOH: BD TaKHM 06pa-

30M, qTO HX aOCUHCCbI CTaHOBHTCH nporropUHOHaJIhHbI!VIH .z:r.eJIeHHHM 

rrpHMOH BDI B OoKOBOM BH,lle He..necpopMHpOBaHHoro UHJIHH..npOH,lla, T. e. 

ropH30HTaJIh BD2 B OOKOBOM BH.u.e KPbJ.IIIH (cpHr. 128, / / /) .n,eJIHTCH 

rrpoeKIJ;HHMH TOqeK KpHBOH: BD rrponopUHOHaJIbHO .u.eJIeHHHM ropu-
30HTaJIH BDl. 

B pe3YJIbTaTe 3TOH ,lJ.ecpopMaUHH H3 rrpocToM JIHHeHqaTOH: rroBepx

HOCTH 06pa3yeTcSI CJIO)l{HaH KPHBOJIHHeH:HaSl nOBepXHOCTb rrepenHeH 
qaCTH K:PhI'IIIH Ky30Ba, H306pa)l{,eHHaSl Ha cpHr. 128, III. YCJIOBHH 

~e<popMauHH nOO'BOJlHIOT JI,erKO BbVnOJlHHTb qe.pl'eJK 3TOH: rroBepx

Hocm, KOTopaSl onpe.u.eJIHeTCH ,lJ.BYMH PH..naMH 'KPHBbIX, JIe)l{aIll,HX Ha 
HeM. ITo Mepe nepeMemeHHH ceKyrn.eH: nJI,OCKOCTH OT nJIOCKOCTH ceqe

HHH AB UHJIHH.u.pOHJla ..no nJIOCKOCTH CeqeHHH CIDI KpHBbIe CeqeHHH, 

paBHOMepHO (no rrpHMO..,lHHeHHOMY 3aKOHY) H3MeHHHcb, rrOCTerreHHO 
rrpH6J1H)I{aIOTCSI 'K KOHcpHrypaU;HH KPHBOH CIDI. CelleHHH npOH3BO,llHOH 
rroBepxHocTH nOCTerreHHO TaK)I{e H3MeHHlOTCSI B 3aBHCHMOCTH OT rrpH

OJIH)I{eHHSI HX K CeqeHlHlM AB H CD, a H3MeHeHHe OqepTaHHH rrpo,n;OJIb

HbIX 3J1eMeiITOB npOHCXO)J,HT B 3aBHCHMOCTH OT npHOJIH)I{eHHSI HX K 3a

,llaHHbIM KpHBbIM A C H BD. 
TIPH npHMeHeHHH rpacpHqeCKOrO MeTo,na pa3pa60TKH rrOBepXHOCTH 

KY30Ba nOJIyqaeTCH e.nHHCTBeHHaH rrOBepXHOCTh Me)l{,lly 3a,n;aHHbIMH 
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'KoHTypaMH, KOTopaH He BCerJla COOTBeTcTByeT rrOBepXHOCTH MaKeTa 
HJ1II :>KeJIaeMOH IIQBepXHOCTII KY30Ba, HarrpHMep: 1) IIoBepxHocTb 
KpbIWM OKOJIO BepxHero OqepTaHMH BeT'poooro OKHa OKa3bIBaerCH 

CJ!HIlIKOM BbIIIYKJlOH; 'B pe3YJlbTaTe oopa3yeTcH pe3KMH IIepeXOJl OT 
.rrOBepXHOCTH KpbIIIIH K rrJIOCKOCTH BeTpOBOrO OKHa; 2) 3aoc11peHHlOcTb 
(V-o,6pa3HocTb) BeTpoBora OKiH3 OKa3bIBa.eTCH CJlHIliKOM PCSKOH, B pe-

3y.TIbTaTe qero oopa3yeTcH 3aMeTHbIH V -oopa3HbIH rrepex0.ll. BepxHeH 
JIMHHM BeTpoBoro OKHa K KpbUIle aBTOMOOMJIH. 3TO 03HaqaeT, qTO ceqe

HIUI rroBepxHocTM, rrpOM3BO,llHOH M3 Il.M.JIMH,llpOH,lla (KoTopaH Ha3bIBaeTCH 

,II e p IB M q H 0 ii rr ()I B e p x H O'C T b 10), Ha 6JIH!3KOM :paccToH'HMM OT 
'BeTpoHoro OKHa (Ha.llJ)MMep CeqeHMe EP) CJIHIIlIK'OM BbmYKJIbI, a lCeqe

HMH, pacrrOJIOJKeHHble Ha HeKoropoM pacCTOHHMH 3a HHM (HarrpHMep 
CeqeHMe GH), CJIHIliKOM 3aoCTpeHbI. CeqeHMH EP M GH, MJIH IT e p !B·H q

H .bI e ceq e H M 5.1, rrOKa3aHbI rrYHKTMpHO B pa3BepHYToM BH,lle 
'(¢Hr. 129, I); ClIIJIOIlIH{)IH JIMHMeH IIOKa3aHbI .lI.B'a rr p H 0 JI M iK e H H bI e 
ceq e tf Ii H, OqepTaHMH KOTOPbIX npHOJlHJKalOTCH K OqepTaHHflM ceqe

HMii EF H GH IIoBepxHocTM, MMelOIlJ,eii 11peoyeMYIO CPOPMY. 060-
31HaqMM qepe3 P M Q TOqKM rrpMOJIMJKeHHbIX CeqeHMii EF H GH, COOT

BeTC'fBYIOll.Ufe (T. e. MMelOIlJ,Me O,llMHaKOBbIe aQCUHccbI) TOqKaM 2 ner
BHqHbIX CeqeHMit EF M GH. Ha3lOBeM TOqKM P M Q 'K 0 H T pO.u'l b

H hI M M TO q K a M M. OHM TIOKa3aHbI :II B OOKOBOM BH,lle KpbIIlIH. 

OqeBM,llHO, qTO eCJIMObIIIOBepXHOCTb MMeJIa TpeoyeMYIO CPOPMY, TO 
::w:eMeHT 2 rrpOXO.ll.MJI ObI qepe3 TOqKH P H Q B OOKOBOM BM.lI.e; rrpe,T(IlO
J!O:>KMM, qTO 3TOT 3J1eMeHT .lI.OJl>KeH MMeTb OqepTaHHe KPMBOH, IIOK33aa

HOI1 CI1JIOIllHOii JIMHMeii, rrp'OXO,llHlIl.eH qepe3 P u Q; Ha30BeM 9TY KP!!
'BylO KOHTPOJIbHbIM 3JI,eMeH'TIOoM B OTJIMlqMe OT 3JIeMeHTa 2, nOKa3aHHoro 
nyHKTlipHO, IIOC'f1pOeHHoro rpacpMqOCKH H Ha3b!BaeMOro rr e p B M 11 H bI M 
.3 JI eM e H TO M. 

Ka}K.lJ.aSl KpMBaSl nepBMItJHOH TIOBepXHOCTM cpMr. 128, III COOTBeT

cTByeT JIHHMH rrepBOHaqaJlbHOH IIoBepxHocTM (cpMr. 129, II). 1--1:3 YCJlOBHH 

~ecpopMaU:HH OqeBM~HO, qTO nepBHqH'bIH: 9JIeMeHT 2 J1.eJIMT ceKYIlJ,Me 

KpbIIlIM B OOKOBOM BM.lI.e B TaKoH JRe npoIIopUHH, KaK npHMoH 9JIe
MeHT 2 nepBOHaqaJIbHOii rroBepxHocTH ,lleJIMT cooTBeTcTBYIOI.IJ,Me BepTH

KaJIbHbIe ceKYI.IJ,Me B 3TOM BH.lI.e. JIMHMH B OOKOBOM BM~e UMJIHH,llpoH~a, 
cooTBeTcTBYlolIl.aH KOHTPOJIbHOMY 3JIeMeHTY, TaKJKe ,lleJIMJIa 6bI BepTM

KaJIH UHJIHH~pOMJ1.a npoIIopn:MoHaJIbHO .lI.eJIeHMHM ceKYIlJ,MX KOHTPOJIbHbIM 
3JIeMeHTOM B OOKOBOM BH.lI.e KpbIIlIH. KpMBaH KOHTpOJIbHOrO 3JIeMeHTa 
B 60KOBOM 'BH,lle nepBOHaqaJIbHoro lJ,MJIMH.lI.poM.lI.a IIOKa3aHa I1YH,KTM
POM, 'I1 KOHTPOJIbHble TOqKM CeqeHHH EF H GH 0603HaqeHbI qepe3 
PI II Ql (cpMr. 129, III). 

OT.leBM,llHO, qro M3 pH.lI.a CeqelHHH UMJIMH)J.pOM.lI.a ABDI C1 MOJRHO 

no.rr.o 6paTb TaKHe, Koropble COOTBeTCTBOBaJIM 6bl npMOJIM>KeHHbIM ceqe
HHHM. BbI·oepeM B 6oKoBoM BM,lJ.e .IJ,MJIMH)1.pO'H.l(a TOqKH P' M Q' npHMoro 
3JleMeHTa 2, OPll.MHaTbI KOTOPbIX paBHbI OpJlHHaTaM TOqeK PI II Ql 
(npHMbJe PIP' H QIQ' ropM30HTaJIbHbI); CeqeHMH EIIP' M G'H', rrJIOCKO

CTHMM, nepeXO,ll$II.IJ,HMM qepe3 TOqKH P' M Q', ,OY.lI.YT 'HCKOMbIMM H.ITH 
B C n Q M 0 raT e JI b H bI M M ceq e H M 5.1 M H. CeKYIlJ,He E' P' II G' H' 
6YJ1.YT B C'II 0 M 0 raT e Jl b H bI M M C e K Y 1IlJ, H M H. MOJKHO HaHTM 
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BcnOMOraTe.JIbHbIe CeKYll.J.He, COOTBeTCTBYIOIll.He KaJK,nOH CeKYIll.eH 

B 6oKoBoM BH,ne UHJIHH,npOH)l..a. 

ECJIH .neCPOpMHpOBaTb nepBOHalJaJIbHYIO IJ,HJIHH)l..POH)l..HYIO nOBepX

HOCTb TaK, lJT06bI HanpaBJIHIOll.J.He KpHBbIe AB H CIDI, a TaKJKe npHMble 
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<l>Hr. 129. BTopaH .lJ.e4JopMaUHH UHJIHH.lJ.pon,na. 

ACI H BDI OCTaJIHCb 6e3 H6MeHeHHH, a Bce BonOMOraTeJIbHble CeqeHHSI 

(HanpHMep E' F' H G' H') nepeMeCTHJlHCb B nOJIOJKeHHe cooTBeTcTByIO

lllHX HM CetIeHHH ElF I H GIH I H npRMoH 3JIew.eHT 2 npe06pa30BaJIcH 

B KPHBOH KOH'fPOJIbHbIH 3JIeMeHT, TO ace OCTaJIbHble 3JIeMeHTbI CTaHYT 

Y<PHBbIMH H nOBepXHOCTb npeBpaTHTCH B nOBepXHOCTb )J.BOHHOH KpH-
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BH3HbI, nOKa3aHHYIO Ha <pHr. 129, IV. necpoPMHpYH <POp My, nOJIYlJeH
HYIO H3 UHJIHH~pOH,lJ.a, TaK, tIT06bI npHMbIe ACt H BDt C,lleJIaJIHCb KpH

B<bIMH AC H BD KpbIUIH (yc.rrOBHH .n.e¢opMaUHH, orrHcaHHbIe BbI,lIIe, 

coxpaHHIOTcH), nOJIYtIHM npOH3BOJl.HYIO rroBepxHocTb, HMelOIll.YIO 
BblopaHHbIH: KOHTpOJIbHbIH 3J1eMeHT. CelJeHHSl EF H GH 3TOM nOBepx

HOCTH, HJIH K 0 H T P 0 JI b H bI e C e tI e H H H, cOOTBeTcTBYIOT npHOJIH
)KeHHbIM CetIeHHHM, CJIe,lJ.OBaTeJIbHO, nOBepXHOCTb COOTBeTcTByeT Tpe-

6yeMOH: ¢opMe. BBeJl.eHHe KOHTpOJIbHOrO 3JIeMeHTa npeBpaIll.aeT rpa¢H
qeCKHH Mero)J. KaK ObI B JIerrKY Ha 6YMare. TaKOH MeTOJl pa3paOOTKH 

rrOBepXHOCTH HOCHT Ha3BaHHe rpa~OrrJIaCTHlJeCKOrO. 
Cnocoobl nOCTpOeHHH nOBepXHOCTeH. COrJIaCHO .n.aHHbIM YCJIOBHHM 

.u.e¢OpMaUHH BCe CeKYII.J.He B 60KOBOM BHJl.e Jl.OJI1KHbI paCnOJIaraTbC5I 
TaK, tITOObI OHH ObIJIH HOpMaJIbHbI K KPHBOH BD ·B OOKOBOM BH)J.e. Ha 

3TOM KPHBOM OTMeTHM p5lJI. orrpeJl.eJIHlOmHX TOlJeK H npOBeJI.eM H3 HHX 
rrpHMbIe, HOpMaJIbHbIe K KPHBOH (T. e. nepneHJI.HKYJlHpH'bIe ,KaCaTeJlb
HbIM K KPH'BOR B 3THX TOtIKaX Ha ~Hlr. 130). rpa~HtIecKH 'IlOCTP'OJITb 

KaCaTeJIbHbIe H HOpMaJIH K KPHBOH c :60JIblIIOH: TOllHOCTblO OlleHb 

TPYJl.HO, Ii BaJRHO ,lJ.OOHTbCH Toro, lIroObI yroJl HaKJlOHa ceKYilIJ,HX H3Me

H51JICH nOCTeneHHO. nJIH Toro lJroObI npoBepHTb .Beepooopa3HocTb ceKY

IUHX, HeoOXO.llHMO rrocTpoHTb KPHBYIO paCX01KJl.eHHH ceKYII.J.HX CJI e.rr.y 10-
II.J.HM oopa30M: Qepe3 KpaHHHe TOllKH ceKYII.J.HX Ha KPHBOii BD B OOKO
BOM BHJl.e InpOBOJl.HM ropH30HTaJIH, nepeceKalOIll.He BepTHKaJlH, rrpoxo

JI.HII.J.He lIepe3 COOTBeTCTBYIOII.J.He KpaH:HHe TOtIKH ceKYII.J.HX Ha KpH
BOH AC; tIepe3 nOJIYtIeHHbIe TOllKH nepeCelJeHHH npOBOJI.HM KPHBYIO, 
0603HatIeHHYIO Ha ~Hrype lJepe3 X. ECJIH KaKaH-JlHOO H3 3THX TOlJeK 

OKa1KeTC5I BHe 3TOH KPHBOH, TO COOTBeTCTBYIOII.J.aH eH ceKymaH Hapy
maeT 3aKOHOMepHOCTb paCXOJRJI.eHHH H ,lJ.OJI:>KHa ObITb Hcrrpa.BJIeHa. 

TaKoe Beepooopa3Hoe pacrrOJI01KeHHe ceKymHX HBJIHeTCH CaMOH: Ha

,lJ.eJRHOH:, HO He e,lJ.HHCTBeHHO B03MOJRHOH: 3aKOHOMepHOCTblO paCX01K,rte

HH5I. norrycTHMO, lITOObI ceKYII.J.He OT AB )1.0 1I ObIJIH napaJIJIeJIbHbI H 
ceKymHe Me1K)l.Y GH H CD ObIJII1 BepTHKaJIbHbI; 3TO OOJIerlJHT lJeplJeHMe 

npH pa3paooTKe H YCTaHOBKY COOTBeTCTBYIOIll.HX lIIaOJIOHOB rrpH H3rOTO
EJIeHHH MOJl.eJIeH. OTKJIOHeHHe 3THX ceKYII.J.MX OT COOTBeTCTBYlOlllHX HOp

MaJIeH: K KPHBOH BD HeBeJIHKO. CeKymHe Me:>K)l.Y II H GR JI.OJI1KHbI 

tpaarrOJIaraTbCH TaK, lIMbI K P H 'B a 51 pac x 0 :>K Jl. ,e H H 51 ceKYlllHX ,.., 
ObIJIa HerrpepbIBHa, HHatIe HapYlIIae'OCH HoopepbIBHocTb IIOBepXHOCTH. 

I1PH JII06'OM Bbl60pe paCXO)K)l.eHHH 'C,e'KYIll.HX Heo6xo)l.HMO .nJIH npoaepKH 

IlOCTPOHTb COOTBeTCTBYIOIUYfO HM KPHBYIO paCXOJRJl.eHHH. 

Ha rrpaKTHKe, )l.aJRe eCJIH KpHBaH paCXOJR.neHHH HenpepbIBHa, MOJReT 
Ilo.rrYlIHTbCH HeO:>KH,lJ.aHHoe H He:>KeJJaTeJlbHOe H3MeHeHHe KpHBH3HbI 

rrpo,rr.OJIbHbIX 3JIeMeHTOB B rrJIaHe B pe3YJIbTaTe Hey.nalJHOrO Bhloopa 
C~KyIIJ,HX; 3roro MO:>KHO H30e)KaTb, H3MeHHH paCX01KJI.eHHe ceKymnx 
B 60KOBOM BH)l.e. 

OTMeTHM Ha KPHBOH CetIeHHSI AB pH)I. orr peJl.eJIH 10 IIJ,H X TOtIeK, 

crrpoeKTHpyeM HX Ha ceKYIIJ,YIO AB B OOKOBOM BH,lI.e Ii IIO~TpOHM 
nplJ€KUHIO KPHBOH: AB B BH)l.e crrepe.nH H B IIJIaHe. nJlH Toro qTOObI 
HaMTH coo T BeT C T B Y 10 IIJ, H e T 0 lJ K H K P H B 0 H: CD H pa3)1.eJITlTb 

0CHOBaH:HSI Bcex nOnepelJHbIX CelJeHHH: HCKOMOH: nosepxHocTH Ha 
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OTpe3KH, npOIIOpUHOHaJIbHbIe Orpe3Kal\i OCHOBaHHH BO CetleHHH AB, 
CJIe)lyeT IIOCTPOHTb IIPOCTOH nOJIHpHbIH ,KJIlOtI CDR, nOKa3aHHbIH 
B nJlaHe. nOJIHpHaSl TOtIKa R oepeTcSl Ha npOH3BOJIbHOM paCCTOSlHHH 
OT TOtIKH C Ha OCM aBTOl\IOOHJIH. Pa3)I.eJIHB ceKYw.ylO CD B TIJIaHe, 

OTMeTHM ,n:eJISUUHe TOqKH Ha efO OCHOBaHHH B IIepe)J,HeM BH)le H cIIpoeK

THpyeM HX Ha KpHBylO CD, a C ~)TOH KPHBOH - Ha ceKymylO CD 
8 OOKOBOM BB,n:e. 

ToqKH, npHHa,n:JIe:JKamBe 3JIeMeHTaM B OOKOBOM BH)le, OIIpe,n:eJIReM 

IIpB IIOM()Ill1,B IIOCTpoeHHH, Ha3hlBaeMOfO KJIIOtIOM ,U.JIH OOKoBoro B'lf;:r,a. 
CHaqaJIa nOCTpOBM II. H JI H H )I. po H )J. H hI H K JI 10 tI, RBJIHIOIl1;;vrikH He 
IfeM HHbIM, KaK OOKOBbIl\1 BH)lOM ¢HKTBBHOH nepBOHatIaJIbHOH IIOBepx

HOCTH, H3 KOTOPOH, COf JIaCHO HameMY rrpe.n:rrOJIO:JKeHHIO rrOJIyqaercSl 

pa3paoaThIBaeMaH rrosepXHOCTb rrYTeM )J.BOHHOH )J.e¢opMaUHH 
(¢Hf. 129, II). 

JlJIHHa OCHOBaHHSl BDI KJIlOtIa npOH3BOJIhHa (¢Bf. 130) II ,lI.eJIHTCH 

nponopUHOHaJIbHO ropH30HTaJIH BD2 B OOKOBOM BRlI.e. 4epe3 )J.eJISIllI,He 

TOtIKH OCHOBaHHSl KJIlOtla npOBO,lUIM BepTHKaJIH. Ha BepnIKaJIH, npo
XO)lSIlll,eH qepe3 TOtlKY B, OTMeTHM op)J.HHaThI CetIeHHH AB, T. e. ,n:eJIe
HH'H ceKymefI AB, B3SIThle C 60KOOOro BH1I.a. Ha BepTHKaJIH. npOXO)lH
lll,eH tIepe3 TOlJKY Dl, OTMeTHM TOlJKY C I , lJTOOhI CID} = AB. Pa3)le

JIHB OTp.e3QiK CID. npooopUHOHaJIbHO ceKYllI,ei1 CD B 6oKOBOM BHJ1,e, 
COe)lHHHM cooTBeTcTBYIOIUHe TOlJKH B'epTHKaJIH AB H CID l npSIMhIMH. 
Ha 3TOM 3aKaHQHBaeTCSI nocTpoeHHe UHJIHH,llpOHJIJwro KJIlOlJa, C no

MOmhIO KOTOPOro MO>KHO .nocrpOHTb 01(HY nOBepxHocTh. Op.lI.HHaThI 
nOrrepelJHhIX CelJeHHM MbI nOJIYlJHJIH OhI, pa3,neJIHB ceKYIUHe B 60KOBOM 

BH)le nponopUHOHaJIbHO ,n:eJIeHHHM CGOTBeTcTBYJOIUHX BepTHKaJIeii 
KJi IOlJ a , a aOCUHCCbI - nYTeM ,n:eJIeHHR OCHOBaHHH Bcex nOnepelJHbIX 
CelJeHHH nponopUHOHaJIbHO ,n:eJleHHHM OCHOBaHHR OB CelJeHHH AB npn 

nOMOllI,H nOJIHpHOrO KJIIOlJa CDR. Ha cpHf. 130 rrOKa3aHbI nYHKTHpOM 
TOJIhKO nepBHlJHbIe CelJeHHH EF H GH.H nepBHlJHhIH 9JIeMeHT 2, 
nocTpoeHHble rrpH nOMOIII.H UHJIHH,npOH)lHOrO KJIlOlJa. 

ECJIH e.n.HHCTBeHHaH nOBepxHocTb, nocTpoeHHaR C nOMoIUblO 91'OfO 

MeTO)I.a, HMeeT rpeoyeMYIO <P0PMY, TO pa3paOOTKY MO>KHO 6.bIJIO ObI 
ClJMTaTb 3aI{OHlJeHHOH, Ho Ha npaKTHKe 9TO BCTpelJaeTCH pe)l.KO. no-

9TOMY CJIe)l.yeT paCCl\lOTpeTb OOJIee OOIUHH CJIYlJaH, KOf.n.a nOCTpoeHHaH 

nCBepXHOCTb He SIBJIHeTCSl Y)J.OBJIeTBOpHTeJIbHOH, npHlJeM ee HeAocTaroK 
3aKJIIOtIaeTCSI B lJpe3MepHOH BbIIIYKJIOCTH 'B Ce'IeHHH EF H He.n.OCTaTOtI
HOH BbIIIYKJIOCTH B CelJeHHH GH. npOBO)l.HM Ha-rJIa3 )lBa npM6JIH>KeH
HhIX CelJeHJISI, JIMeIOrn;y,H~ npHM-epHO 'PpeoyeMhle OlJepTaHHH. npJIOJIH>KeH

Hoe CelJeHJIe EF nOKa3aHO llITpMxrrYHKTlIpOM. BbIonpaeM B KalJeCTBe 

KOHTPOJIbHOH TOlJKY 2. KOHTPOJIbHYIO TOlJKY npHOJIH}KeHHOro celJe
HHH EF 0003HalJHM lJepe3 P, a KOHTPOJIbHYIO TOlJKY npHOJIH>KeHHOrO 
CelJeHHH G H lJepes (2; OTlVleTHM HX B OOKOBOM BH,lle H Qepe3 HHX npo
Be.n.eM nJIaBHhIH KOHTPOJIbHbIH 3JIeMeHT. 

ECJIH KOHTPOJIhHhIH 9JIeMeHT HenpepblBeH, TO pa3pa6aThIBaeMaSI 

nOBepXHOCTb TaK.iKe OY)l.eT HenpepbIBHa. OlJepTaHHH pa3pa6aTbIBaeMoA: 
nOBepXHOCTH BCeUeJIO 3aBMeRT OT OlJepTaHHH KOHTpOJIbHOrO 9JIeMeHT<l. 

TIocTpoeHHe 3TOB: KPHBOH ynpow.aeTCSI, eCJIH HMeeTCH: npH·6JIH:JKeHHbIH 
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MaKeT, C KOToporo MO)l{HO CH5ITb rna OJIOHbI , tITOObI PYKOBOJl.CTBOBaTbClI 

HMM npM sbI60pe npMO.J1M)I{eHHbIX CetIeHIIH. 
TeopeTMtIeCKM nOJIO)l{eHHe KOHTPOJIbHOH TOtIKH Ha KPHBOH AB He 

OI{aSbIBaeT HHKaKoro BJIH5IHIHI Ha ¢OpMy OKOHtIaTeJIbHOH nOBepXHOCTH, 

rr09TOMY Ha rrpaKTHKe sa KOHTPOJIbHYIO npMHHMalOT H3HOOJIee xapaK

TepHYIO TOtIKY OTpeSKa KpMBOH. TIPH paCCMOTpeHHH BbII1YKJIOCTH cetIe
HMH nOBepXHOCTH TOtIKa 2 OblJla BblopaHa 3a KOHTPOJIbHYIO; 9Ta TOtIKa 
.I1e1KHT Ha TOM )l{e YtIaCTKe -KPHBOM AB, tITO H TOtIKa CTPeJIbI, KOTOpylO, 
OnHaKo, HeT HOOOXOJ(WMOCTH ifIlpMHHMaTb 3a KOHTpOJlbHyro. 

ECJlM )l{e IHac oyneT H'HTepeICOBaTb He OOIII.a5I BbmYKJIOCTb, a Hanpa
BJleHHe nOBepXHOCTM no KPMBOH BD, TO 'B Ka'lleCl1Be ~OHTPOJlbHOH CJle

.n;Y€T BblopaTb TOtIKY KPMBOH AB, JIe)l{aIII.YIO Ha OJlH3KOM paOCTOHHMM 

OT TOtIKH B (nmI IllpHMepa CM. MeTOJl pa3paOOTKH OOKOBOH nOBepXHO
'CTM Ha.n;e'rpoHKH). B 3aKJIIOG:eHI.f.e MO:>KHO CKa3aTb, tITO B Ka:>KJ(OM CJlY

tIae sa KOHl1POJlbHYIO TOtIKY I{PUBOH MO)KHO BbIOMpaTb JlI00YIO TOftIKY, 

KOTopa5I OKa.>KeTCH HaHOOJIee yn06HoH. 
KOHTPOJIbHbIH 9JIeMeHT nepeHOCHTCH B 'KJIIOq, ,lI.JIH tIero BepnIKaJIH 

KJ1IOtIa JleJI5ITC5I .rrponopu.HOHaJIbHO OTpe3KaM, Ha Koropble KOHTPOJIb
HblH 9JIeMeHT J(eJIHT ceKYIII.He B OOI{oQBOM BII,!J.e. ECJIH 9Ta KpMBafi 
B KJIIOtIe OKa:>KeTCH He nJIaBHOH, TO .:lTO 6YAeT 03HatIaTb, qTO KOHTPOJlb

l!tbIH 9JIeMeHT B 60KOBOM 'BMJ(e He HB.J151eTC5I nJiaBHOH KPMBOH H AOJl
iKeH ObITb COOTBeTCTBeHHO HCnpaBJIeH • 

.llJIH Toro tITOObI HaHTH a'OCUHCCbI KOHTPOJIbHbIX CetIeD-HH EF H GH, 
r. e. OKOHtIaTeJIbHbIX CetIeHMH EF M GH pa3paoaTbIBaeMOH nOBepXHO

CHI, CJIe,lI.yeT cnpoeKTMpOBaTb TOqKH PI H QI BepTHKaJIeH: EIFI M G1HI 
KJlIOtJa B ropMSOHTaJIbHOM HarrpaBJIeHHM Ha rrp5IMYro 2-2; tIepe3 HaM
)J.eHHble npOeKlI,MM 9TMX TOtIeK P' H Q' npoBOA5IT'C5I BcnOMOraTeJlbHble 

ceKYIII.He E' F' H G' H'. TaK 1Ke HaXOJl5lTC5I BcrroMorcneJIbHble ceKYIII.lle, 
cooTBeTcTByroIII.Me Ka)l{)J,oMY CetIeHHIO. ECJIH ObI ObIJIM cnpoeKTHpoBaHbI 

TOqKM nepeCeqeHMH rrpHMblx 9JIeMeHTOB C BcnOMoraTeJIbHbIMM ceKY
lllMMM Ha cOOTBeTcTBYIOIU,Me BepTMKaJIH M COe,lI.MHeHbI KpMBbIMll, TO 
KJIIOtI npeJ(CTaBJI5IJI ObI OOKOBOH: BMJ( nOBepXHOCTH, npOMSBO,l{HOH: OT 

IIHJIMHJ(pOMJ(a (¢llr. 129, IV); OJ(HaKO HeT HeOOxO.ll.HMOCTH BBOJlHTb Bce 
KpMBbIe B KJIIOtI (¢Mr. 130). CeKYIUHe B OOKOBOM BMIlle J(eJI5ITC5I Ha 

OTpe3KH, rrponopUMOHaJIbHble oTpe3KaM, Ha KOTopble npHMble 9JIeMeHTbI 
.lJ.eJI5IT cooTBeTcTsYIOIII.Me BcnOMOraTeJIbHbIe ceKYIII.He B KJIrotIe, KOroPbIH 
Ha3bIBaeTC5I n p 0 JI S B 0 II. H bI M K JI IO tI 0 M. TIo Op)lMHaTaM H aOClI,HC
caM ocex CetIeHMfl CTP05lTC5I ax npOeKlI,HH B JIJIaH€. CoeJ(HlHeHHeM KpH
BbIMH COOTBeTCTSYIOIII.HX TOtIeK B OOKOBOM BHUle H B nJlaHe SaKaHtIH

'EaerC5I pa3paOOTKa TpeoyeMoH nosepXHOCTM. MO:>KHO nOCTpOMTb If 

nepeJ(HMH BM,l{ paspa6aTbIBaeMOH nosepXHOCTM, eCJIM OH TpeoyeTc5I; OH 
CTPOMTC5I TaKHM .>Ke oopa30M, KaI{ M nJIaH. HeOOXO,l{MMO saMeTHTb, tITO 
npOJ(OJIbHble 3JIeMeHTbI B lIJIaHe npOSO,A5ITC5I tIepe3 TOtIKII nOnepetIHbIX 
CeqeHMH, a He tIepes TOtIKH MX OCHOBaHHH, HanpMMep OH}I npOBOJl5lTC5I 
qepes TOtIKll 1, 2 H 3 npOeKJJ.HH CetIeHHH EF B TIJIaHe, a He tIepe3 

TOtIKM ero OCHOBaHH5I, 0603HatIeHHbIe la, 2a, 3a. TIpoeKllHOHHbIH: tIep

Tell{ nOBepXHOCTH, nOJIytIeHH,bIII nYTeM paspa60TKM, OObltIHO HaSbIBaeTCR 
tlepTeJKOM-pa3pa60TKoH: MJIH [[POCTO pa3paOOTKoH. 
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npHMepbI nOCTpOeHHH. nOBepXHOCTb KY30Ba pa3.n;eJISIeTCSI Ha CJIe-
1lYIOIItHe rpynnhl (cpHr. 131): nepeJUuolO I1 3a.n;HIOIO IJaCTH I<PbIJ1UI 1 
H 2; 6a'rmKHHK MH 3a,zJ;HIOIO cTeHKY 8; nepe)l.Hee KPbIJIO (6,)KO~ 
BHHa) 4 H 5; 60KOBYIO nOBepxHocTb HaJlCTpo:fiKH 6 (cpHKTHBHaSI no
BepxHocTb 'ooKoBoro oKHa); nOBepxHocTb nOHca 7; KanOT 8; 3allHee 
KPbIJlO, ero XBOCTOBYIO H HHiKHIOIO IJaCTH 9, 10 H 11; nepexollHyIO no
BepxHocTb OT KanOTa K KPbIJIy 12; He60JIbillYIO nepeXo)1.HylO no,Bepx
HOCTb OT 6araiKHHKa K 3a)l.HeMY KPbIJly 18. 

nO)l.06HbIM iKe 06pa30M pa3)J.eJISIeTCH H KaCHHa rpY30Boro aBTOMO-

6HJIH (¢mr. 132). 
l.IepTeiK-pa3pa60TI{a KpbIIllH BMeCTe C npoH3Bo)J.Hb1MH KJIIOIJaMH 

.nOKa3aH Ha cpHr. 133. TIepe)J.HSISI H 3a)l.HHSI IJaCTb .KpbIIllH npe,ZJ.cTaBJISIeT 
cocoA O)J.Hy u.eJIYIO nOBepxHocTb. KOHTPOJIbHbI:fi 3JIeMeHT HBJIHeTCH He
npepbIBHoH :KPHBOH B 60KOBOM ·BH)l.e H B KJlIOIJax .D,JISI 60KOBOro BH)J.a 
(nepe.n;HeH H 3a,llHe:fi IJaCTe:fi). TOIJKa Ll BepTHKaJIH IIKl 'KJlIOIJa JIe}KHT 
BtbIIlle Bcex TOqeK npSIMoH, coe)J.HHSIIOIIteH TOIJKH 4 BepTHKaJIeH C1D 1 
H StTt; 9TO nOKa3bIBaeT HeB03MO}KHOCTb OTbICKaHHSI scnoMOraTeJIbHOM 

ceKyw.eH, cooTBeTcTBYIOr.u.eH BepTHKaJIH 11K., H CeIJCHHe IK nOBepXHO
CTH KpbIilIIH HyiKHO 3a)l.aTb, PYKOBO)l.CTBYSICb otJepTaHHeM lIIa6JIOHa, 
CHSIToro C npH6JIH}KeHHOrO MaKeTa. KpbIllia paCCMaTpH-BaeTCSI KaK CO~ 
CTOSIlll.aSI H3 Tpex tJacTeii: nepe)l.HeH IJaCTH Me}K)lY 3a)J.aHHbIMH cetJe
HHHMH AB H CD, u.eHTpaJIbHOH tJaCTH Me}KllY 3a)laHHbIMH ceIJe
HHSIMH CD H I K H 3a)l.HeH tJaCTH Me}K,llS 3a)l.aHHbIMH CeIJeHHHMH I K 
H ST. B pa3pa6oTbIBaeMYlO nOBepxHocTb 06bIIJHO Tpe6yeTcH BBeCTlr 
npoMe}KYTOIJHbIe 3an.aHHbIe cetJeHH·SI BO scex rex MeCTax, r)l.€ KaCaTeJIb~ 
HaH K KPRBOH 'KOHTPOJIbHOro 9JIeMeHTa B KJIlOtJe ropH301HTaJIb'Ha, HO KaK 
HCKJf.IOIJeHHe 31'0 MO}K-eT nOTpe6oBaTbCH H B MecTax, rlle OHa He ro.pH-~ 
30HTaJIbHa. 

JIHHHH paCXO}K)J.eHHH ceKyrn.HX nepeJlHeH H 3all,HeH tJaCTeH KpbIlIIH 
0603HaQeHbI COOTBeTCTBeHHO IJepe3 X H XI. npe}K)le qeM npHcTynHTb 
K .BbInOJ1HeHHIO OKOHIJaTeJIbHOH pa3paOOT.KH JtJIH npOBepKH y.n:.OBJIeTBO
pHTeJIbHOCTH Bbl6paHHoro Beepo06pa3Horo paCXO}K.n:.eHHH ce KYIUH X , 
iKeJIaTeJIbHO nocrpOHTb KOHTPOJIbHbI:H' 3JIeMeHT B nJIaHe. ECJIH no MHe
HHIO KOHCTpYKTOpa IKpHBH3Ha 3TOro 3JIeMeHTa B nJIaHe HeY)lOBJIeTBO
pHTeJIbHa, TO 9TO JIerKO HCnpaBJIHeTCH If3MeHeHHeM paCXO}KJleHHH 
ceKYIUHX B 60KOBOM -BHAe. 

Pa3pa6OTKa ·6ara}KHHKa BbIDOJIHHeTCH TaK }Ke, KaK H pa3pa60TKa 
KPblIJ1H (,cp If r. 134). OTpe30K HD 3a)J.aHHoH JlHHHH BD HBJIHeTCH CPHK
THBHbIM, TaK KaK OR He JIe}KHT Ha TIOBepXHOCTH 'KY30Ba, a npe)J.CTa
BJlSIeT coootf JIHHHIO nepeCeqeHHH Boo6pa}KaeMOrO npo.nOJI}KeHHH no
'BepXHOCTH BHYTpeHHetf qaCTH 3a)l.aHHOrO KpbIJIa C Boo6pa>KaeMblM 
UPO)l.OJDKeHHeM nOBepXHOCTH 6ara}KHHKa (CM. CeIJeHHe EF no 6ara}K
IH!KY H 3a,lIHeMY KPbIJIy). 

l.IT06bI npH)J.aTb Oara}KHHKY }KeJIaeMYIO CPOPMY, np" BbInOJIHeHHH 
pa3paf50TKH Tpe6yeTcH BBeCTH B nOBepXROCTb npOMe}KYTOIJHoe 3a.n:.aH

Hoe CeIJeHHe EF, XOTH KaCaTeJIbHaH K KPHBOH KOHTpOJIbHOrO 3JIeMeHTa 
B COOTBeTCTBYIOIItetf TOIJKe PI B KJIIOIJe He ropH30HTaJIbHa. TeQPe
THlJeCKH -B 3TOM CJIytlae )J.OJI}KeH n05iBHTbCH pa3pbIB Bcex npO,lI.OJIbHbIX 
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<l>Hr. 131. Pa36HBKa nOBepXHOCTH KY30Ba nerKOBOrO aBTOM06HJlH. 
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4>Hr. 132. Pa36HBKa nOBepxHocTH Ka6HHbI rpY30Boro aBToMo6HJUI. 
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3JTeMeHTOB, 'KpOMe KOIHpOJIbHOrO 3JIeMeHTa 'B 60KOBOM BIf.u.e, HO ,B .u.eA
CTBIfTe.nbHOCTIf 3TOT pa3pbIB CTOJIb He3HaQIfTeJIeH, tITO IfM MO)KHO rrpe

HeOpeQb. JIIfHIfH paCXO)K)J.eHIfH CeKYIII.IfX B OOKOBOM BR,u.e 0003HaQeHa 
tlepe3 X (qmr. 134). 
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4>Hr. 134. Pa3pa6oTKa noocpxHOCTH 6arall:llm:a. 

CeKYWlfe nOBepXHoCTH rrepe.rr.Hero KpbIJIa BepTIfKaJIbHbI, QTO yrrpo
rn;aeT ero pa3paOOT,KY (qmr. 135). KOH11pOJIbHbIH 9JIeMeHT npoBO;llIfTCH 

B IIJIaHe, CJIe,ltOBareJIbHO, rrpOH3BO)lHbIH KJIlOQ CTPOHTCH ,ltJIH rrJIaHa, 

a He ,lJ.JIH OOKOOOro BIf.u.a, KaK rrplf pa3pa'()OTKe KPbIUlIf H 6ara}KHIfKa. 
Bce ceKymlfe B 60KOBOM BIf,lJ,e pa3,lI.e.neHbI 3JIeMeHTaMIf Ha rrporropI.J.lfo
HaJIbHble oTpe3'KH. 
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UOCTPOEHHE nOBEPXtlOCTH KY30BA j6i 

He06xOJUfMO BBeCHI B nOBepXHOCTb npOMe>KYTOtIuoe 3aJl.aHHOe ce
qeHHe CD. KOHTPOJIbHbIH 3JleMeHT B 'KJIIOlle Me>KJ(y BepTHKaJUIMH C1D 1 

H EIFl ,oY.D.eT np5lMoH. JlJI5I Toro lITOObI npoBepHTb OJIHKH. IIpH BbI60pe 
KOHTPOJIbHOro 3JIeMeHTa, >KeJIaTeJIbHO HaHTH YCJIOBHYIO cBeToayro 
JIHHIUO 9TOH nOBepXHOCTH, T. e. JUfHHIO, coeJ(HHSIIOInYIO TOllKH, B KOTO

pblX KaCaTeJIbHble K KpHBbIM celleHHH H'MeIOT yroJI HaKJIOHa 45°. TIpeJJ.
nOJIaraeTC5I, tITO J1YlIH CBeTa. naJ(alOmHe Ha nOBepXHOCTb B BepTHKa .. 1b
HOM HanpaBJIeHHH, orpa>KaIOTC5I B ropH30HTaJIbHOM HanpaBJIeHHU; 
B onpe.u.eJIeHHbIX YCJlOBHSIX OCBemeHHH TeopeTHlIeCKaSI CBeTOBaSI JIHfIHSI 
npHOJIH>KaeTC5I K HCTHHHOH JIHHHH CBeTOBOrO 6JIHKa. ECJlH paCIIOJIO)KC;!

!tHe Ha nOBepXHOCTH CBeToBo:fi JIHHHH HeYJ(OBJIeTOOpHTe.nbHO, TO Mo}KHO 
H3MeHHTb npHOJIH>KeHHbIe CelleHH5I, 111'0 TalOKe H3MeHHT H KOHTPOJIb
HblH 9JIeMeHT. Pa3pa,6oTKa HH>KHHX lIaCTeH KpbIJIbeB - nOBepXHO
creH 5 H 11 He Tpe6yeT IIOHCHeHHH. 

BOKOBaSI nOBepXHOCTb HaJ(CTpoHKH J(OJI>KHa conpSIraTbC5I C nor.epx
HOCTblO KpbIlliH. KpaH'HH€ CetIffilH5I AB H CD nposeJ(eHbI TaK, liTO OHH 

CJIHBalOTCSI C COOTBeTCTBYlOmHMH CelleHH5IMH no KpbIllie (<pur. 13G). 
IIepeJIoM Me>KJ(Y KpHBbIMH CelleHH5I KpbIlliH H nepBHlIHQfO CelleHHrl' E F 
oopa30BaJICSI OJIarOJl.apSI nOCTpoeHHIO npH nOMOmH npOCToro UHJIHHJl.pH
IIeCKoro KJIlOlIa (CM. BHJI. 'B Kpyre X). TI03TOMY npH.QJlH>KeHHOe celie· 
HHe EF, nOKa3aHHoe npeptbIBHCTOH JIHHHeH, npOBOJl.HTCSI TaK, 'HOObI 
3TOT nepeJIOM 6bIJI YCTpaHeH. TIPH pa3paOOTKe OOKOBOH nOBepXHOCTH 
HaJ(CTpOHKH 06bIt{HO Ba>KBa He 06maSI BbIIIYKJIOCTb npOMe>KYTOll

HblX celleHHH, a HX HanpaBJIeHHe B MeCTe CTbIKa C KpbIIIIeH, n~::r::nOMy 
TOllKa 1, OJIH3KO JIe>KaIna51 I{ KPHBOH AC KphIIIIH, H npHHSITa 3a KOH

rpOJIbHYIO. naJIee HaXOJ(SITCSI HeKoTopble npHOJIH)l{eHHble CelleHH5I; HX 
KOHrpOJIbHhle TOllKH OTMellaIOTC5I B .nJIaHe, H lIepe3 HHX npOBOJl.HTCSI 
KOHrpOJlbHblH 3JIeMeHT. 

TIoBepxHocTb n05lca ($Hf. 137) J(OJI>KHa CQnpSIraTbcSI C nOBepx
HOCTblO Oara>KHHKa, n03ToMY celleHHSI CD, EF H GH CTPOSITC5I npn 

nOMOI.U.H pa3paooTKH Oara>KHHKa. CelleHHSI BJIeBO OT celleHH5I AB no
CTOSIHHbI. P5IJ( onpe.lleJI5IIOU1;I-[X TOlleK OTMellaeTC5I Ha KPHBOH celle

HHSI AB; CpeJl.H5I5I TO"lKa 2 SIBJISIeTC5I KOHTPOJIbHOH TOll KOH. UJOTBeT
CTBYIOInHe KOHTPOJIbHble TOlIKH CelleHHH CD, EF H GH HaXOJ(SITCSI 
rrYTeM nponopUHOHaJIbHOrO J(eJIeHHSI ceKymHx B 60KOBOM BHJ(e. KOH
TpoJIbHbIe TOlIKH QTMellalOTCSI B nJIaHe, If lIepe3 HHX .nPOBOJ(HTC5I KOH

TPOJIhHbIH 3JIeMeHT, KOTOPbIH ocYInecTBJI5IeT cOnp5l>KeHHe pa3paOa1ibI
BaeMoH nOBepxHocTH C nOBepxHocTblO 6a·ra>KHHKa; npoH3BoJ(HbIH 
K • .1ll0tI J(JISI nJlaHa CTPOIITCSI OObIlIHblM nOpSI.lI.KoM. 

no CHX nop paCCMaTpMBaJICSI HaHQOJIee ynoTpeOHTeJIbHbIH npHeM 

rpacpo-nJIaCTHlIeCKoro MeTOJ(a pa3paOOTKH, npn KOTOPOM Jl.JI5I npH.lJ.a
!IB5I nOBepXHOCTH >KeJIaeMOH cpopMhI nOJIb3YlOTCSI KOHTPOJIbHbIM 3JIe
MeHTOM. ,llpyroH npHeM, Ha3b!BaeMbIH pa3pa-OOT,KOH nOBepXHOCTH 

C 3aJ(a'HHOH CBeTOBOH JIHHHeH, BBHJ(Y ero CpaBHI1TeJlbHOH CJIOiKHOCTH, 
HI~ HMeeT CTOJIb UlupOKoro pacnpocrpaHeHHSI, KaK nepBbIH. 

TIPH pa3paOOTKe nOBepXHOCTH C 3aJ(aHHOH CBeTOOOH JIHHHeH no
CJ1eJ(H5I5I (a He KOHTPOJIbHbIH 3JIeMeHT) 5IBJI5IeTC5I JIHHHeii, onpeJ(eJISIIO

meii Q?OPMY pa3paoaTbIBaeMoH nOBepxHocTH. HeooxoJ(HMQ nO)llIepI{-

Il JlOJIMllTOECJ(IIi', '.t6i;7 
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HyTh, lITO CBeTOBYIO JIHHHIO H KOHTPOJIbHbIH 3JIeMeHT He CJIe)l,yeT CMe
llIHBaTh, TaK KaK OHH HMelOT COBepllIeHHO pa3JlHlIHbIe reOMerp.HlIeCKHe 

3HalIeHHH. 
Pa3pa6oTKa C 3a)l,aHHOH CBeTOBOH JIHHHeH npHMeHHeTCH B Tex ~Y

Qa5lX, Kor)l,a cpopMa 6JIHKa onpe.LleJI5IeT pa3pa6aTbIBaeMYIO nOBepx

HCCTh. KOHTPOJIhHhIH 3JIeMeHT 3a)l.aeTC5I B O)l.HOH npOeKll.HH, a CBeTOBa51 
JIHHH5I )l.OJDKHa 6bITb 3a)l,aHa B )l.ByX npoeKIJ.H5IX. ECJIH MbI HaH)l.e~ 
Ci3eTOBYIO JIHHHIO nOBepXHOCTH nepe)l.HeH lIaCTH KpbIllIH KY30Ba, 10 
YBH,llHM, lITO B 'OOKOBOM BH)l.e OHa 6Y)l.eT nJIaBHOH: KPHBOH:, HO B nJIaHe 
nOJlytlHTCH cOBep.rneHHO HeO)KH)l,aHHOe H3MeHeHHe KpHBH3HbI. 3a)l,aTb 

TaKYIO npOCTpaHCTBeHHYIO KPHBYIO )l,JISI pa3pa6OTKH C ee nOMO~blO 
nOBepXHOCTH - BeCbMa TpY)l.Ha51 3a)l.alIa. I103TOMY pa3pa60TKa C 3a
.rr.aHHofI CBeTOBOH JIHHHeH HMeeT npaKTHtIeCKOe npHMeHeHHe JIHllIb 
B Tex c.rrytIa5lX, KOr.ll.a CBeTOBa51 JIHHHH HMeeT OTHOCHTeJIbHO npocTyiO 

qlOPMY H eCJm npHMeHeHHe 3Toro npHeMa U03BOJI5IeT npOH3BeCTlI pa3-
pa60TKY )KeJlaeMOH nOBepXHOCTH C MHHHMaJIbHOH 3aTpaTOH: BpeMeHH. 

HanpHMep, KOr)l.a CBeTOBaH JIHHHH KanOTa Ha MaKere npH6JIH)KaeTC5I 
K rrpHMOH: (B BH)l.e C60KY), pa3pa6aTbIBaeMaSi nOBepXHOCTb )l.OJIiKHa CO

xpaHHTb 3TOT xapaKTepHbIH 6JIHK. I1pHMeHeHHe pa3pa6oTKH C 3a.ll.aH
HOH CBeTOBOH JIHHHeH 3)l.eCb BnOJlHe OnpaB)l.aHO H UeJIeCOO6pa3HO. 

Ha qmr. 138 nOKa3aHbI 3a)l.aHHble CetIeHHe CD H JIHHHII KOHTYpa BC 
H BD, TaKiKe nOKa3aHa CBeTOBa51 JIHHHSI, 'KoTopaH 3a)l.aeTC5I Ha lIep
re}l{e UpH nOMO~H npHUJIHJKeHHbIX CeqeHHH:. Pa3paooTaeM HCKOMYIO 

nOBepXHOCTb, paccMaTpHBa51 ee KaK COCT05l111YIO H3 ,li.ByX nOBepxHocTeH, 
HMelOlUHX 3a,ll,aHHOe HanpaBJIeHHe no)l. yrJIOM 45° no o6meH HM CBe
TOBOH JIHHHH, o6ecnelIHBalOmee HX HenpepbIBHoe conpSIiKeHHe. L{JIH 

3TOro CJIe)l.yeT nocTpoHTb Bce CelIeHl.fH pa3pa6aTbIBaeMoH nOBepXHOCTH 
B KocoyrOJIbHOH CHcreMe KOOp)l.HHaT, OCH KOTOPOH o6pa3ylOT yroJl 135°. 

cI>opMa KOHTypa JIOOOBOH lIaCTH ·KanOTa B nJlaHe npH6JIH)KaeTCH 

K .rr.yre OKPY.iKHOCTH, UeHTp KOTOPOH JIeiKHT B TOqKe A Ha OCH aBTOMO-

6HJlH. I109TOMY ceKymHe Me)K)l.y AB H AE B nJIaHe npOBe)l,eHbI lIepe3 
TOtIKY A; ceKymHe OT PQ )l.O CD npOBe)l.eHbI nepneH,lI,HKYJIHPHO OCH 
a BTOM06HJISI. 

PacnOJIOJKeHHe nepeXO)l.HhIX ceKymHX OT AE )1,0 PQ HaXO)I,MTCH npH 

nOMolUH JIHKHH paCXOiK,lI,eHHH ceKy~Hx, 0603HalIeHHOH lIepe3 X . 
.TIPH nocTpoeHHH CelIeHH5I BepXHeH: lIaCTH· nOBepXHOCTH lIepe3 CBe

roBYIO TOtIKY SI KPHBOH: CD npOBO)l,HTCH npHMaH S 1 U nepneH)l.HKY
JIHPHO OCH aBTOM06HJISI. l.Jepe3 TOqKY C npoBO)l,HTCH npSIMaH no,ll, 
yrJIOM 45° JJ.O nepeCelIeHH5I C np5lMOH SI U 'B TOlIKe C1• l.Jepe3 cBeToBYlO 

TOtIKY S2 KPHBOil: BC npOBO.lJ.HTCSI ropH30HTaJIb, a lIepe3 TOlIKY A Bep
THKaJIb )l.O nepecelIeHH5I 9THX np5lMhIX B TOlIKe Y. l.Jepe3 TOlIKY A npo
BO.IlHTCH npHMaH no)l, yrJIOM 45° )l.O ee nepecelIeHHH c ropH30H
Ta.n.hlO S2Y B TOlIKe AI. 

Ha oTpe3Ke CS1 'KPHBOH CD HaHOCHTC5I p5l,lJ, onpe.rr.eJI5IIO~HX rolIeK, 
KOTop,bIe npoeKTHpYIOTCSI Ha OCb aBTOM06~JI5I II non yr JIOM 45° Ha npH
MylO SIU. OTpe3KH npHMoH C1S1 6Y)l.YT a06cllHccaMH oTpe3Ka CS1 
KPHBOH CD, a OTpe3KH npSIMoH CU - ero op..u.HHaTaMH B CHCTeMe 
KocoyrOJIbHbIX KOOp.ll.HHaT. rOpH30HraJIb A 1S2 ,lJ,eJIHTCSI nponopUHo-
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H8JIbHO npHMOH CISlo Jle.neHHH npHMOH A 1S Z OY)I,YT aOCll,HCCaMH 
OTpe3Ka AS2 KpHBOH BC. qepea TOllKH rOpHaOHTaJHI A 1SZ npOBO)I,51TCH 
npHMbIe napaJIJIeJIbHO npHMoii AlA AO nepeCeqeHHH HX C oTpeaKoM 
KPHBOH ASz, TOqI(H nepeCeqeHHH C 9TOH Kj>HBOH npoeKTHpYIOTCH Ha 
BepTHKaJIb AY. Jle.neHHH BepTHKaJIH A Y 0YAYT Op)I,HHaTaMH OTpeaKa 

I{PHBOH ASz• 
HMeH Op)I,HHaTbI OTpeaKOB KpHBbIX CS1 H ASz, MOJKHO nOCTpOHTb 

npocToH UHJIHH)I,POH)I,HbIH KJIIOq .lVIH BepxHeH qaCTH nOBepXHOCTH; Ha 
qepTe)Ke OH OOOaHaqeH qepea A3YZUZCZ' 

TIPH nOCTpoeHHH UpOMeJKYTOllUbIX CeqeHHH, HanpHMep CeqeHHH FO. 
KOfAa HaBeCTHbI TpH TOqKH CeqeHHH ero, a HMeHHO KpaHHHe TOqKH F 
H G H CBeTOBaH TOqKa Sa. H H!3BecTHO TaKJKe, q1'O Ka'CareJIbHaH 
K HCKOMOH KPHBOii B TOqKe Sa AOJI>KHa HMeTb HaKJIOH 45°, nocTynaIOT 
CJIe.u.yIOIIJ.HM oopa30M. qepea TOqKY S3 npoBo.u.HTCH ropH30HTaJIb S3Z 
11 qepea TOqKY F npOBO.D.HTCH npHMaH nOll yrJIOM 45° .n.o nepeCeqeHHH 
c npHMoH SaZ B TOllKe F1; npHMaH FIS3 )I,eJIHTCH nponopUHOHaJIbtIO 
npHMoH CISI (ceqeHHe CD). Jle.neHHH npHMoH F 1S3 oy.u.yY aocUHccaMH 
HCKOMOH KpHBOii. BepTHKaJlbHaH npHMaH FZ )I,eJIHTCH nponopUHOHaJIbHO 
cooTBeTcTBYIOIIJ.eH BepTHKaJIH UH.iIHH)I,pOH,llHOrO KJIIOqa. JleJIeHHH Bep
THKaJIH FZ OYJI.YT Op)I,HHaTaMH HCKOMOH KpHBOH. TIo nOJlyqeHHbIM 
KoopAHHaTaM MO>KHO nocTpoHTb HCKOMYIO KPHBYIO FS3, KOTopaH 0Y,Il.eT 
rrpe)I,CTaBJIHTb c060H BepxHHH OTpe30K KpHBOH CeqeHHH Fa. KaCaTeJIb
HaH K KPHBOH B TOqKe S3 B )I,eHCTBHTeJIbHOCTH HMeeT HaKJIOH 45°. 
HH>KHHH qaCTb KpHBbIX CeqeHHH HCKOMOH nOBepXHOCTH CTPOHTCH no
nooHbIM JKe oopa30M. B .60KOBOM BH,lle H B nJIaHe OTMeqalOTCH TOtIKH 
nOCTpoeHHbIX TaKHM oopaaoM KpHBbIX. B OOKOBOM BH,lle HOOOXO)I,HMO 

C1POHTb npOeKlI.l1H Tex KPHBbIX, ceKYIIJ.He KOTOPbIX HenepneHJUIKYJIHPHbI 
OCH aBTOMOOHJIH B nJIaHe, HanpHMep npoeKUHIO KPHBOH CeqeHHH MN. 
Pa3paooTKa aaKaHQHBaeTCH coe.l1.HHeHHeM COOTBeTCTBYIOIIJ.HX TOqeK 
KpHBbIMH B OOKOOOM BH,lle H B nJlaHe. 

LLonycTHM, qTO CBeTOBaH JIHHHH nOBepXHOCTH 3a,llHerO 'Kp'bIJIa 
JJ;OJHKHa HMeTb q,oPMY, nOKa3aHHYIO Ha qmr. 139; nOBepxHocTb COCTOHT 
lIS nepe,llHeH qaCTH BDC H 3a,llHeH qaCTH CDR; Ka>K)I,aH H3 HHX pas
paoaTbIBaeTcH TaK )Ke, KaK H Kanor. 

Ha .pHr. 140 UOKaaaHbl 3a)l.aHHble JlHHHH nOBepxHocTH, COe,ll.HHfHO
mefi nepe,tt,Hee KpbI.no C KanOTOM: nHHHH KanOTa A, JUlHHH MaKCHMaJIb
Hoff BbICOTbl KpbIJIa E, a TaKJKe KOHTYP nepe)l.Hefi tIaCTH 'KY30Ba, )I,Ha
Merp H nOJlO>KeHHe cpapbI. qTOObI pa3paOOTarb :ny nepeXO,ll.HyIO no.
BepXHOCTb, CJIe,llyeT paCCMarpHBaTb ee KaK COCTOHIUYIO Ha HeCKOJlbKHX 
nOBepXHocreii. 

TaK KaK nOTpeoyeTcH )I,eJIHTb nOBepXHOCTb nepexo.na Ha qaCTH, TO 
HeOOXO)I,HMO 3aJI,arb JIHHHH nepeXO)l.a 3THX nOBepXHOCTeH. BbIOOP 3rIiX 
.1IHHHH nepeXO)I,a B, C H D npe)l.CTaBJIHeT co60H CJlO)KHYIO 3a)l.atIy, Ii 
KOHCTPYKTOP .nOJlJKeH TIIJ.aTeJIbHO npO)l.YMaTb Bce npHeMbI nOCTpoeHH5£, 
KQTOpble ooeCneQHJIH ObI nOBepXHOCTHM JKeJIaeMblH xapaKTep. 

IIpH 310M cne.n.yeT oOparu.aTb ocoooe imHMaHHe Ha nJIaBHOCTb 
JlHHHH COnpH)KeHHH BbI'llYKJI'bIX H 'BOfHYTbIX nOBepXHOCTeH B COOTBer
CTBlIH C 3aKOHaMH OCBemeHHH (ClvI. § 4 rJl. III). TIPH HaJIHqHH MaKera 
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168 npOEKTMPOBAHI1E <l>OPMbI ABTOM05HnSl 

*e~aT~ijbHO npOBeCTH Ha HeM nHHHH .neneHHH nOBepXHocreH, a saTeM 
nepeHeCTH I1X Ha OYMary. ECJIH YKasaHHbIe JIHHHH BblopaHbI npa· 
BHJlbHO, TO pa3pal6oTKa nOBepXHOCTeH He npe.nCTaBJIHeT OCO(5bIX TPY,ll.-... 
HOCTeH. 

nOBepXHOCTb, nepeXO,ll.HIU.a51 C KanOTa Ha nepeJUIee Kp bIJI 0 , pa3,ll.Z
JIeHa Ha tIeTbIpe tIaCTH: 

1. JIHHeiitIaTaH nOBepxHocTb, JIe:mama51 Me:m.ny KpHBbIMH B H C. 
o6pa3YlOma51 np51MaH KOTOpoii CKOJIh3HT no. HanpaBJI51IOmHM KpHBhIM fj 
H C, OCTaeTC51 rop:n30HTaJIbHo.ii BO Bcex CBOHX nOJIo:meHH51X. 

2. nOBepxHocTb, JIe*amaH Me>K,ll.Y BbIopaHHoii nHHHeH D H 3a,ll.aH
HOH JIHHHeH E, Ko.TOpa51 5l·BJI51eTC51 JIMHHeii MaKCHMaJIbHOii BbI COT bl 
nepe,ll.HerO Kpbwa H npe.nCTaBJI51eT c060ii npO,ll.OJI}KeHMe nOBepXHOCTli 
nepeJl.HerO KPbIJIa; ee nOCTpoeHHe BbIIIOJIHHeTC51 JIerKO. 

3. nOBepxHocTb CJIHBa, coe,nHH51IOI.IJ.a51 JlHHeHtIaTYIO nOBepxHocTb 1 
C nOBepxHOCTbIO 2. CeKYllJ,Me 3TOH rIOsePXHOCTH MO*HO npOOO,ll.I1Tb 
BepTHKaJIbHO ,ll.0 JIHHHH - 600; OT BepTHKaJIH - 600 }lO O'CH cpapbi OHH 
npOXO.L(HT tIepe3 TOtIKY P - rotIKY nepecetIeHH51 OCH cpapbI C BepTH
KaJIbIO - 600 (eM. 6oKo.Boii BH!ll). 3aTeM ceKYllJ,He npOOO)l;5ITC51 B nepe,ll.
HeM BH.u.e HS ueHTpa cpapbl 0, K8K nOKa3aHO. 

4. DOBepxHocTb CJIHBa, coe,ll.HH51IOmaH nOBepxHocTb KanOTa C JIM
HeHtIaTOii nOBepxHocTbIO 1 (ceKymHe 3TOH nOBepxHocTH CJIHBa npoxo
,ltHT tIepe3 ueHTp T, JIe*aIU.H1'i Ha OCM aBTOMOOMJI51, H 3aTeM OCTaIOTC51 
nepneH}lHKYJI51PHbIMH nOCJIe)J,HeH) • 

.uo nocTpOeHH51 KpHBblX JII060ro CetIeHHH nOBepxHocTeH CJIHBa 3 
H 4 He06xo,ll.HMO HaHTH. eme }lBe CPHKTHBHbIe KpHBble, Koropble He 
nOKa3aHbl, )J,JI51 Toro tIro ObI He sarpOMo:m.rr,aTb tIepTe:m. 

PaCCMOTpHM, KaKHM 0(5pa30M HaXOAHTC51 To.tIKH 3THX CPHKTHBHb[X 
KPUBbIX, HanpHMep TOtIKa CetIeHHH IN (~400). MO*HO nocTpoHTb 
KPHBYIO - 400 no KanoTY, oTpe3KH KPHBOii CetIeHH51 no. JlHHeH(l3TOH 
nOBepxHocTH 1 H no. nOBepxHocTH 2, KOTo.pa51 5lBJI51eTC51 npo)J,OJDKeHHeM 
nepe.uHero KPbIJI8. Do nOBepxHocTHM C~HBa 3 H 4 HOOOXO)J,HM.) no
CTPOMTb KpHBble CetIeHHH. l(acaTenbHbIe K KPHBOH CetIeHHH no KanoTY 
B KpaiiHeii TOtIKe I npoBo)J,HTC51 .no. nepeCetIeHH51 C 'KaCaTeJIbHOii l{ JlHHH;I 
oTpe3Ka CetIeHH51 no JIHHeiitIaTOH nOBepxHocTH 1; TOtIKY HX nepecctIeHIIH 
0003HatIaeM tIepe3 F; oTpe30K CetIeHH51 no nOBepxHocTH 1 eCTb :lPSl
MaH, HO, HanpHMep, B CeqeHHH X - X orpe3o.K QP no JlHHeiitIaTOH 
nOBepxHocTH 1 eCTb KpHBaH. TOtIKa F 31Oro CeqeHHH onpe.rr,e.,rIHe'[ eH 
nepeCeqeHHeM KacaTe.nbHoH K KpHBo.H CeqeHH51 no KanOTY B rotIKe P 
C KaCaTe.TlbHOH K 'KPHBOH oTpe3Ka QR B TOtIKe Q. TOtIKH CPHKTHBHOii 
JIJilHHlI F }lJIH Beex CetIeHHH HaXo.JI.HTC51 Bo. .seex 'BIUI,ax. HeKOTopble 
113 TOqeK MorYT BbIHTH H3 n.naBHoM KPIIBOH, tITO YKa:meT Ha HeoOXO}lrl
MOCTb H3MeHeHHH KaCaTeJIbHbIX B 9THX CetIeHH51X. TaKHM :me oopa30M 
HaXOJI.HM TOtIKH a 'BTo.POH CPHKTHBHo.H 'KPUBOH, npe,nCTaBJIHIOllJ,eH eJle,ll 
TOtIeK nepeCetIeHHH KaCaTeJIbHbIX CetIeHHii nOBepXHOCTH CJIHBa 3. 

D.JI51 nocTpoeHH51 KpHBbIX CetIeHHH nOBepxHocTeH CJlHBa npOBOD.HTCSI 
O)J,HO eetIeHHe nOBepxHocTH, COe)JJIHSIlOmeM nepe,llHee KPbIJlO C 'KanOTOM, 
HanpHMep CetIeHHe ur (- 600) . OTpe3KH UV II WS 3TOM KPHBOii 

conpHraIOTcH e nOBepxHocTbIO KanOTa, C JJIUJej{tIaTo» no.BepXHOCTblO 1 
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Ii C nOBepxHocTbIO 2, KaK nOKa3aHO. OCHMH orpe3Ka KPHBOH UV CJIY' 
)KaT npHMble, KaCareJIbHble K HeMY H TOtIKaX U H V. Bce CeqeHHH 
nOBepxHocTH CJIHBa 4 CTPOHTCH nponOpu.HoHaJlbHO oTpe3KY KPHBOH UV 
B CHCTeMe KocoyrOJIbHbIX Koopp,HHaT. OCHMH B KaiKp,OM CJIyqae CJIYiKaT 
KaCaTeJIhHble B KpaHHHx TOtIKaX HCKOMOro oTpe3Ka KpHBOH. HanpHMep, 
OCflMH oTpe3Ka KPIIBOH I K CJIYiKaT KaCaTeJIbHafl F I K CeqeHIIIO no 
KanOTY II KaCareJIbHaH F K .K CetIeHHIO no JIJlHeHtIaTOH nOBepxHocTII 1. 
CetIeHHfl nOBepxHocTH CJIHBa 3 CTPOHTCH aHaJIOfHtIHtbIM oopa30M. 

MOiKHO nocTpoHTb CetIeHHH nOBepxHocTeH CJIHBa, paccMarpIIBafl 11X 
RaJ{ COCTOHmile H3 OTpe3KOB napa6o.n: (CM. nocrpoeHHe CeqeHIIH IK). 
OCII F I II F K p,eJIHTCH Ha paBHoe KOJlHqeCTBO OTpe3KOB, H COOTBeT
CTBYIOmHe TOtIKII Coep,HHHIOTCfl npHMbIMH. 3TH npHMble KaCaTeJIbHbI 

K HCKOMOH KPHBOH:, HBJIflIOmeHCfl OTpe3KOM napaOOJIbI. 
Pa3pa6oTKa nepeXO)J.HoH nOBepxHocTH 13 (CM. tj:>Hr. 131) TaK}l{e 

BbInOJIHHerCfl YKa3aHHbIM BbIllie cnocoooM. 
Bbl60p MeTop,a nocTpoeHHSI. TeOpeTHqeCKHH qepTelK. BbIOOP MeTop,a 

pa3pa60TKH HCKOMOH: nOBepxHocTH 3aBHCHT OT KOHCTpYKTopa. n·mI 
npe,1J.BapHTeJIbHOH: pa3paooTKH nOBepxHocTH MO)KHO nOJIb30BaTbCH Me
TO)J.OM rpatj:>HtIeCKOf'O npHOol'IHiKeHHfl. fpacpHtIeCKile nocTpoeHHfl, npn 
KOTOPbIX nOJIh3YIOTCfl KJIlOtIaMH C npflMbIMH JIHHHHMH, ·oe3 KOHTPOJIb
Horo 9JIeMeHTa, MOryT ObITb npHMeHeHbI MH pa3pa60TKH npocTbIx 
nOBepXHOCTeH:, HanpHMep JIOOOBOM H XBOCTOBOH: qaCTH aBTooycOB, 
KaUOTa H KpbIJIa rpY30Boro aBTOMOOHJI5I H T • .n. O,1J.HaKo. nOJIb3YHCb 
O,1J.HHMII 9JIeMeHTapHbIMH rpatj:>HtIeCKHMH MeTO,1J.aMH, HeB03MOiKHO 

y,1J.aqHO pa3paooraTb }KeJIaeMYlO <PoPMY nOBepxHocTH KY30Ba JIerKO
Boro aBTOMOOHJIH HjlH KaoHHbI rpY30Boro aBTOMOOHJIfl; 9TO B03MOiKHO 
rOJIbKO npH nplfMeHeHHH OOJIee COBepllIeHHbIX Mero.nOB. npH 9TOM l.II1CTO 
}llreXaHH'qeCKoe HCI10.Hb30saHHe pa3.TIJ1'tIHbIX .rrpHeMOB, rparponJIaCTHtIe

CKoro MerO)J.a pa3paOOTIUI 110BepXHOCTH aBTOMOOHJIbHOrO KY30Ba He 
RCer,1J.a MO)KeT oOeCneqHTb eMY )KeJIaeMbIH BHellIHHH BH.Il. n09TOl\lY, 

npe}K,1J.e tIeM I1pHcTynaTb K pa3paOOTKe nOBepXHOCTH, KOHCTPYKTOP 0051-
3aH COCTaBHTb ceoe HeHoe npe,1J.CraBJIeHHe 0 TpeOOBaHHHX, npe,1J.'bHBJIHe
MbIX K ,1J.aHHOll nOBepx.HOCTfi (HanpHMep cpQPMa MO)KeT ObITb OOYCJIO
HJIeHa HeOOXO.IlHA-fOH BeJIHqHHOll 3a30pa Ha,1J. )J.eT8JIHM II , pa3MemeHHbIMII 
no,lI, nosepXHOCTblO, pa3MepaMH BeTpOBoro OKHa H T. n.). nOCTpOllKa 
npHOJIlDKeHHOro MaKeTa AJIH C03p,aHHH KpaCHBOH ¢OpMbI JIerKOBOro 
3BTOMOOHJIH COBepllIeHHO Heo6xo)J.HMa. npu HaJIHl.IHH MaKeTa KOHCTPYK
TOp MO}KeT BbIopaTb KOHTPOJIbHbIe 9JIeMeHTbI, CBeTOBbIe JIllHHH II T. J(. 

C YBepeHHOCTblO B TOM, tITO C HX nOMOmblO OH CMOiKeT nOCTpOllTb no
BepXHOCTb, no.nOOHYIO C03,1J.aHHOll CKYJIbnropOM. 

nOCJIe OKOHtIaHHH pa3paOOTKH nOBepXHOCTH KY30Ba Ha nepraMHHe 
>KeJIaTeJIbHO HaHOCHTb nOJIYtIeHHble CeqeHH5I Ha nJIa3, C KOToporo CHR' 
MalOTCH llIa6JIOHbI. Ha nJIa3e H300pa}l{aIOTCH He TOJIbKO OCHOBHbl~ 
.ITJiHIHf KY30Ba H CetIeHHH, HeOOXO,1J.HMble )J,JI5I H3rOrOBJIeHHH rJIaBHbIX 
MO,lI,eJIeH, HO H pH,1J. CeqeHHll ropH30HTaJIbHblMH H BepTHKaJIbHhIMH nJIO

CKOCTHMH, B3HTbIMH Ha ,1J.OCTaTOtIHO OJIH3KOM paCCT05IHHH oAHa OT APY
roD: H nOCTpoeHHbIMH C nOMOmblO HMeromHXCH npOCTpaHCTBeHHbIX 
CeqeHHH (c l'OQHOCTblO + 0,25 MM). 
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4epTeJK, H300paJKalO~HH nOBepXHOCTb npH nOMO~H ee ce'qeHHi:' 

nJIOCKOCTHMH, napaJIJIeJIbHbIMH TIJIOCKOCTHMH npOeKlI,HH, Ha3bIBaeTCH 
Teo peT H q e C K H M q e pTe JK 0 M. 11M npo~e nOJIb30BaTbCH, qeM 

qepTeJKOM-pa3paOOTKOH, KOTopaH M300paJKaeT nOBepXHOCTb npH no
MOIlJ,H npOCTpaHCTBeHHbIX KpHBbIX. TeOpeTHqeCKHH qepTeJK nOBepXHO

CTH 6araJKHHKa M qaCTH KpbIIlIM nOKa3aH Ha q>Hr. 141. T01lKH nepece
qeHHH cooTBeTcTBYlOllIHX Ce1leHHH ooeHx nOBepxHocTeH onpe)l.eJIHIOT 
",TUiHHIO HX CTbIKa. Heoo.x.O)l.HMO 3aMeTHTb, 1ITO B T01lKe Q B OOKOBOM 
EH)le M B nJIaHe JIHHHH CTbI'Ka )lOJI)KHa npe)l.CTaBJIHTb COOOH HenpepblB

Hoe np0.1l0JliKeHHe JIHHHH nOHca. ECJIH ,ObI KpaHHHe CeqeHHH OaraJKHHKa 
H KpbIIlIH 'ObIJIH BbIopaHbI HenpaBHJIbHO npH pa3pa6oTI{e, TO nOJIY1IH

JIaCb ObI HeYJI.OBJIeTBOpHTeJIbHaH JIHHHH CTbIKa. 
Ha TeOpeTH1IeCKOM 1IepTeiKe Y)I.OOHO B'bIOHparb JIHHHH pa3'beMa 

KpbIIlIKH 6ara)KHHKa, KanOTa, KOHTypbI OKOH H JI.BepeH. 
JIHHHH pa3'beMa 6araJKHHKa npOBO)I.HTCH B nJIaHe, Ha1lHHaH OT OCM 

aBTOMOOHJIH )I.O HeKOTopOH TOqKH R, KOTopaH 3aTeM npoeKTHpyeTcH 
Ira OOKOBOH BH)I., r)l.e JIHHIUI KpbIllIKH npOJI,OJIJKaeTCH )1.0 HeKOTopOH 

T01lKH S. TIOJIY1IeHHaH JIHHlHl nepeHOCHTCH BO 'Bce BHJI.bI npoeKII.HOHHoro 
l.J. epTe}K a .. TIpO)l.OJIJKeHHe JlHHHM pa3'beMa KpbIIlIKH 6ara)KHHKa 3a TOq

KOH S npOH3Bo,nHTCH B 3a)I,HeM BH,ne. ilJIH nOJIyqeHHH Y)l.OBJIeTBOpH
TeJIbHoH. ¢OPMbI KPHBOH Tpe6yeTcH MHoroKpaTHoe 'KoppeKTHpOBaHtie 
BO Bcex BHJJ.ax. TIO)J.OOObIH npneM npHMeHHeTCH AJIH HaHeceHHH JIHHHH 
pa3'beMa Ka.nOTa Ii KOM-TYPOB OKOH. 

KOHTYP BeTpOBoro OKHa (qmr. 142) HaHOCHTCH npOH3BOJIbHO B BH)l.e 
crrepe)l.H, HO npH 310M )KeJIaTeJIbHO c,neJIaTb ero BepXHlO1O 1IaCTb npo
nOplI,HOHaJIbHOH CetIeHHIO Kl,pbIIIIH, a HHJKHIOIO - Ce1leHHIO KanOTa. 

C nOMOllI,blO 'IIPOJI,OJIbHbIX II nOnepellHbIX celleHHH IIIOBepXHOCTII Bellpo
'BOro OKHa KOHTYP era H30lOpa)KaeTCH B Tpex npoeKII.HHX. ECJIH nOBoepx
liOCTb KY30Ba Ha YtIaCTK€ BeTpoooro OKHa He InJIOCKaH (1ITO )KeJIaTeJIbHO 

)J,JIH nJI3'BHOCTH nepexo,na 'K nOBepX'HOCTH KpbIIIIH) , HOOOX011.HMO no
CTpoHTb nJIOCKOCTb, BlIIHcaHHYIO B no:sepXHOCTb KY30Ba. B OT,neJIbHbIX 
TOlJ:KaX KOHTypa CTeKJIO MOJKeT 6bITb [llPH 3TOM HeCKOJIbKO YTOnJIeHO. 
3aT'eM OT cpe,nHeH JIHHHH BellpOBOfO OKHa (B BHJ].e COOKY) BoccTa
BJIH€TCH nepneHJI,H'KYJIHP, oRa K01'OPOM OTKJIa)I.bIBalO'J1CH paCCTOHHHH 

MeiKJI.Y npOr,UOJIbHbIMH Ce1leHHHMH no 'llOBep.x.HOCTH 'CTeKJIa, B3HTbIe 
C nJIaHa, H Qepe3 nOJIyqeHHbIe T()qKH npOBO)J.HTCH napaJIJIeJIH K JIHHHH 
HaKJIOHa CTeKJIa. Ha 9TH JIHHHH CHOCH'J1CH roqKH 'KOHTYpa. TIOJIyqHIB
IIIeecH H300paiKeHHe HBJIH€TCH )I.eH'CTBHTeJIbHbIM KOHTypOM OKHa H 
MO)KeT 6bITb H!C[IOJIb30BaHO ,lJ.JIH H311OTOBJIeHHH pa60qHx qepTeiKeH 

eTeKJIa, paMKH II T. JI.. TIO.noQ.HbIe )Ke npHeMbI npHMeHHIOTCH .n.rIH KOH
TYPOB 3aJI,HHX H OOKOBbIX OtKOH. 



rJIABA v 

KOHCTPYKUH~ KOpnYCA KY30BA 
§ 1. OIiIIJ.HE CBE,llEHHSI. THObl KOHCTPYKUHH KOPI1YCA 

Tpe60BaHHSI K KOHCTPYKD.HH Kopnyca. Koprryc 5£BJHleTCH CaM0I1 

6o.nhIlIOii rro pa3MepaM M Ba:>KHeiimeii lJaCThlO KY30Ba. Koprryc KY30Ba 

3amM'maeT rraCCa:>KMpOB M rpy3 OT rrbIJIM H HerrOrO,lJ.hI, lJaCTHlJHO HJIIf 

IJOJIHOCTblO BOCnpHHHMaeT pa3HbIe HarpY3KH H 06eCnelJHBaer aBrOMO-

6I1JIIO 06TeKaeMYlO CPOPMY II KpaCHBbIil BHeIlIHHii B'H.n. 
Tpe60BaHHH K KOHCTPYKUHH Kopnyca KY30Ba B OCHOBHOM CBO,ZJ.HTCH 

K cJIe,ZJ.YlOmeMY: 

1. Bec Kopnyca He ,nOJDKeH npeBhIIlIaTb 40 % Beca aBTOM06HJI5£. 
2. BMecrHTeJIhHocTb KY30Ba .u.OJI:>KHa 6bITb MaKCHMaJIbHOll .ZI.JI5£ ra-

6apHToB .u.aHHoro· aBTOM06I1JI5£, n00TOMY TOJImHHa CTeHOK Kopnyca 

KY30Ba ,ZJ.OJI:>KHa OhlTh MHHHMaJIbHoll. KOHCTPYKlI,HH OCHOBaHH5£ H 

rrOTO.,TJKa He .nOJI:>KHhI YBeJlHlJHBarh 06myIO BbICOTY aBTOM06HJI5£ 11 

.rr.OJI}KHbI 06eCnelJHBaTb MHHHMa.;rlhHylO Bblcory pacnOJIO:>KeHI15£ nOJIa OT 
3eMJUL 

3. Kopnyc ,nOJI:>KeH 6bITh HenpOHHIJ,aeMbIM )I.JIH 3BYKOB, nbIJIH, 
Berpa, .ll.O:>K.LJ.H, CHera, oTpa6oTaBIlIHx ra30B, TerrJIa. 

4. Koprryc )I.OJl:>KeH OblTb 6ecIlIYMHbIM, BO 'BpeMH .ll.BH:>KeHH5£ B He::\1: 

He .u.OJDKHO 6bITb BH6paIJ,Hii, .u.pe6e3:>KaHH5£, CKpHnOB H CTYKOB O.u.HoH 

,l(eTaJU1 I<Y30Ba 0 .n.pyrylO. 
5. Kopnyc )I.OJI:>KeH 6bITh npOlJHbIM H )KeCTKHM, XOPOiliO BbI)I.epJKH

Barb e3.ll.Y no HepOBHoii .ll.opore H npOTHBO,ZJ.eHCTBOBaTb CHJIaM, B03HH
KalOI..I.I.HM rrpH TporaHHH aBrOM06HJI5£ C MeCTa, TOpMO:>KeHHH H npoxo

}I{)J,eHHII rrOBopOTOB, a TaK>Ke .z:r.OJIJKeH BocnpHHHMaTb y.z:r.aphI npH He-

60.TIbIlIHX aBapHHX C HaHMeHbIlIeii .u.ecpopMaUHeii KOHCTPYKIJ,HH H CPOPMbI. 

6. Kopnyc llOJIJKeH 6bITb )I.OJI'roBelJHbIM H He pa3pYIlIaTbC5£ no,lJ. )I.eii
CTBHeM BJIarH, TPHCKH, COJIHelJHbIX JIylJeii. CpOK CJIy){{6bI ,neTaJIefI 

Koprryca .rr.OJI>KeH COOTBeTCTBOBaTb CpOKy CJIY:>K6bI aBTOM06HJI5£ 

(10-15 JIeT). 

7. KOHcrpYKII.HH Kopnyca ,1l0JI}KHa COCT05£Tb H3 MHHHMaJIbHOrO 

qHCJIa pa3HoMMeHHblx .n.eTaJIeii; TaK Ha3bIBaeMbIe JleBbIe H npaBbIe 

,l(CTaJIH }KeJlaTeJIbHO BbIIIOJIHHTb O.ll.HHaKOBbIMM, CXO,ZJ.Hble Me}K.ll.Y C060H 
iI,eTaJIM .ll.OJI}KHbI -6blTb YHMcpHIJ,MpoBaHbI. 

8. KOHCTPYKUHH Kopnyca .z:r.OJI}KHa o6eCnelJHBaTb npocTory II )(0-
clynHocTb CHHTH5£ ero C paMbI aBTOM06HJIH, ,lleMOHra}Ka MexaHH3MOB, 

peMoHT MexaHH3MOB aBTOM06HJI5£, CKPblT'bIX rro.n. KopnycoM, H CBo6olI.
HbIH .rr.OCTyn K HHM. 
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9. KOHCTPYKUlUi Kopnyca JI.OJIiKHa ObITb TeXHOJIOrnqHOH II He Bbl-
3blBaTb saTpYlJ,HeHUH B nlxHfsBo,n:cTBe npn HSrOTOBJIeHHM KYSOBa OOTe
KaeMOH <pOpMbI. 

10. CTofiKM KysoBa ,n:OJDKHbI OblTb B03MO}KHO OOJIee TOHKMMII, 

l!TOObl He HapymaJIaCb OOSOPHOCTb HS KYSOBa. 
Tltnbl KOHCTPYKI.(HH KopnYCOB. KOHCTPYKUHfl Kopnyca aBTOMOOHJIb

Horo I<YSOBa npeTepneJIa CJlOiKHbIll nYTb paSBHTHfl- OT )l.epeBHHHO[,() 
Kcpnyca KapeTHoro nma }J..O COBpeMeH1IOro ueJIbHOMeTaJIJIHqeCKOrO He· 
cYlI.l.ero Kopnyca. Ho HapSI,n:y c ueJIbHOMeTaJIJIHqecKHMM HeCYlI.l.HMH KOp
nycaMH Y HeKOTopblX COBpeMeHHblX aBTOMOOHJleH cOXpaHHJIMCb KOp
nYCbl npeiKHHX KOHCTPYK11.HH. 

TUUbl KOHCrpYKUHH 'KopnYCOB KY30BOB paSJIlftIaIOTCH: a) no cnocooy 
BocnpHHTMH KY30BOM HarpysoK; 6) no HaJIHtIHIO B KOHCTPYKUHH Kap
Kaca (OCToBa); B) no MaTepHaJlY, us KOToporo HsroTOB.neHbl KOH

crpYKIUIH. 
B saBHCHMOCTIf OT HaJlMqHH y }J..aHHoro aBTOMOOHJISI paMbI, Ha KOTO

POH 3aKpenJIeHbl MexaHHSMbI H KYSOS, OT KOHCTPYKUHH paMbI H or 
cnocooa coe)lHHeHHSI I<YSOBa C paMoH (eCJIH palVIa HMeeTcH) KYSOB BOC
npHHIIM3CT 60J1bmyIO JlJIH MeHblIIYIO tIaCTb Harpys'OK OT coocTBeHHoro 
Beca, OT 'Bcca naCCa>KHpOB II rpysa, OT Beca McxaHHsMOB, BocnpHHH
MaeT YClfJ1lUI, B03HHKaIOlIJ,He npH )l.BIDKeHHH. aBTOMOOHJIH (TOJIKaIOlIJ,HC 
YCHJIHSI, YCHJIHH OT TOpMO)l{eHHH, OT npeo,n:OJIeHHH HepoBHOCTell 
.noporH, npM npOXO>I<,n:eHIlH nOBopoTOB M T. ,n:.). ECJIH. paMa aBToM06WIH 
M KY30B CBH33HbI nocpe.ncTBoM npy>I<HH I1JIH pe3HHoBbIX npOKJIa,n:oK 
gJIaCTHqHO, TO KySOB He HeCcT ApyrHx HarpYSOK. KpOMe c06cTBeHHoro 
Beca H BeC3 naCCa)KHpOB H rpy33. TaKoH KY30B Ha3bIBaeTCH HeHecy
l1J.HM. ECJIH paM a If KYSOB coe,n:lfHeHbI )KecTKO (60JITaMH, SaKJIenKaMH 
HJJH CBapKOll), tIaCTb HarpYSOK OT Beca MexaHHSMOB H YCMJIHSI OT pa-
60TbI nO,lJ.BeCKH nepeA3IOTCf{ paMoH KYSOBy. TaKoH KySOB Ha3bIBaeTCfl 
nOJIYHecYlIJ,HivI. ECJIH paMa OTcYTCTByeT, KySOB BocnpuHMMaeT Bce nepe
tIHCJIeHHble HarpysKII M HaSblBaeTCH HecYIUIiM. npH 3TOM MexaHHSMbl 

aBToM06HJISI KpenHTcSI K KYSOBy. 
B HeKOTopbIX KysoBax COBpeMeHHblx aBTOM06HJIefi B KOHCTPYKUHH 

Kopnyca coxpaHH.ncSi 3aKOHtIeHHtblH KapKac, HJIH OCTOB (cKeJIer). 
B 3TOM cJlyqae 060JIOqKa KYSOB3 (06JIH'uoBKa) SaKpenJISIeTCH npH 
MSrOTOBJIeHMH KY30Ba Ha coopaHHoM KapKace. B ,lJ.pyrHx KysOBax 
H)(eeTCSI JIMllib qaCTb KapKaca - OT,n:eJIbHble CTOHKM, AyrH, OPyCKH, YCIi
JIMTeJIH, KOTopble CBHSbIBalOTCH Me)K.lI.Y co6nH HenOcpe,l(cTBeHHo WIH 
<ITHCTaMH 06JIMUOBKH. TaKaH KOHCTPYKUMSI TpeoyeT OAHOBpeMeHHoH 
C60PKH KapKaca H 06.nMUOBKH. MHorHe KYSOBbI BOBce He IiMeIOT Kap
Imca, KapKac saMeHeH pe6paMM )KeCTKOCTH, 06pasYIOlIJ,HMHCH npM 
coeAHHeHHM OT,n:eJIbHbIX J1HCTOB 06JIMUOBKM. Kpa.SlM KOTOPhIX npH,n:aeTcSI 
cooTBeTcTBYIOl1J.nH np0<pHJIb• 

TaKHM 06p3S0M HMeJOTCSI KapKaCHble, nOJIYKapKaCHble H oecKapK3c
HbIe KYSOBbl. 

KapKac KY30Ba BbIllOJIHHeTCSI HS ,l(epeBa MJIM MeTaJIJIa (cTaJIM, 
lI.ypaJIIOMMHa), OOJIMUOBKa T310Ke MOiKeT OblTb CTaJIbHoi%, aJIJOMHHMe-
80ft MJIM ,n:epeBSIHHoll (B nOCJIe.l\HeM cJIytlae ee HaSbJBalOT OOlIIMBKOii). 
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B nOCJlejtuee BpeMH. lleJIalOTCSl nOOblTl~H 1i3rOTOBJleHIHI KY30BOB 
11'3 npeC'COB3HH'OrO .lJ.epeS3, nJIaCTIIlJeCKHX Macc If JlpyrHx MaTepH
aJIOB. 

B COBpeMCHHbIX aBTOM06HJI5IX Han60JIhWee pacnpOCTpaHCHlle nOJly
lUl.Tm CJIeAYlOl.U.He TH-llobl KyaoBOB. 

1. HeHecYUJ.He KyaoBbl C 3JlaCHI'lHOH CB5I3bIO KY30B3 C M OUl.H 011 KOll
rypHoH paMoH. HeKoTophle liS HHX HMelOT KapKac, HsrOToBJIeHHhIM H3 
j~epeBa, CT3JIU UJIU amOMIUUHI. 06J1WlOBKOH: c.nym3T JlepeBO, CTaJih HJIH 
aJflOMHHuii. Y ueCKapKElCHbIX HcuecYlll.Hx I{Y30BOB )l,JUI 06.illIllOllKH npn. 
~I('HH.erC5I CTaJIh. 

2. nOJlYHecYIlI.He KY30J3bI, HMeJOllJ,ae }}{eCT[{YIO CIlSI3b C KQHTypHOM 
paMoM llJIIl xpeoToBHAHOM paMoH C nJIavclJopMoo6pasHbIM JI.HHllI.e,1. 
B KapKacHblx KY30Bax 3Toro THna KapI{aC H 06JIHII.OBKa U3 CT3JIH; 
13 6ecKapKacHbIx - OOJlIUl.OBKa li3 CTaJlII. 

3. HecYilI.He KyaoBbT, He HMelOllI.l1C paMbI; MaTepnaJIOM H.apK3ca II 
on.llHII.OBKH CJIY}Kar CT3JIb II 3mOMUlHfH. lV\3TepIla~TlOM }lJIH. 6eCKapKac
IlhlX KY3'OBOB 5IBJISIeTCH CT3.Jlb. 

HeHeCYIlI.HH I<opnyc (Ka6mla BO;UITCJI5I) C JlepCSHHHblM KapI<C1COM 
II AepCS5IHHOH OOJlUU.OBKOH ycraHOBJleH Ha rpY30BbIX 3ST()l\[OOHJIHX 
31[C-5, 3HC-150 SbmYCKa no 1949 r., rA~3-51, 51A3-200. 

lIeHecyu\HH Kopnyc C JlepeBHHHblM KapKaCO~[ II MeTaJIJIHlIeCKOii 
00JIHII.oBKofr YCTaHOBJIeH Ha aBTOoycax 3IiC-16, r 1\3-03·30, KaouHax 
rpY30BbIX aBToM06HJleH 3HC-5 BbmYCKa AO 1941 r., Ha JlerKOBbIX 
aBTo.MoOHJI5IX rA3-11-40, 311C-I01, 311C-102. 

HeHecYllI.UH: UCJlbHOl\1eTaJIJ1UlJeCKHH KapKaCHbIH: Kopnyc YCTaHOBJIeH 
rIa pSI,lJ.e onbITHbIX o6pa3uoB aBTooycOB. 

HeHecYIII,HH II.eJIbHOMeTaJIJIHqecKHii oecKapKacHbIH (HJIH nOJIyKap
KacHblit Kopnyc) YCTaHaBJIHBaeTCSI Ha JlerKOBbIX aBT0l\106HJISIX r A3-Ml, 
3I1C-I10, KaoHHax rpY30BbIX aBTou06HJIeit 311C-150, rA3-51 H JlP. 

OOJlYHecYIII.HH oecKapK3cHblit Kopnyc npUMeH5I.JTC5I Ha .TlerKOBhlX 
3BTOM06HJISlX K11M-IO. 

HecYllJ,Hit KapKacHbIit KQpnyc npHMeHeH Ha aBTooycax 311C-154 
Ii HAMH-A. 

HecYllI.uit 6ecKapKacHhIH Kopnyc YCTaHaBJlIIBaeTC5I Ha JIerKOBbIX 
aBTOMOOHJlSlX r A3 M-20, «MOCKBHq», 311M. 

B 3TOM nepeQHe THnhl KOHCTPYKII.MH pacnOJIo.>KeHhI B nOCJIe,lJ.OBa
TC'.1IbHOCTH nOCTeneHHoro nepexo,na OT KapeTHbIX KY30BOB K COBpeMeH
HbIM, B KOTOPbIX KOHCTPYKTOPbI ,lJ.OCTHrJIH 6oJrhilioit >KeCTKOCTH, uaJle}K
HoeTR KY30Ba, ero MaJIOrO seca, OOTeKaeMOCTH q,OPMhI H BbICOKOH 
TeXHOJIOrUlJHOCTH, oOeCneqHBalOIII,eH -MaCcoBoe npOH3BOACTBO. 

§ 2. YCTPOHCTBO H PA3BHTHE KOHCTPYKIlHH KOpnYCA 

HaHMeHOBaHHe Y3J10B PI .,lJ.eTaJIeii. Koprryc COCTOllT H3 CJIe.ll.YIOIIJ;HX 
Y3JIOB: oCHOBaHHSI, KOTopoe KpenHTC5I K paMe IlIaCCH HJlH 3aMeH5IeT 
paMy (npM oe3paMHoii KOHCTPYKII.HH), nOJ1a, YKJla,lJ.bIBaJOllI.erocH. Ha 
OCHOBaHlIe HJIH 06fbe,l.UlHeHHoro C OCHOBaHHeM, 60KOBHH (JIeBOH H npa
BaH), nepellHen: CTeHKH, 3a)I.Heii cTeHKH, KpbIIlIH, neperopo)J,oK (B JIer-
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KOBbIX aBroMOOIIJHIX, B aBTooycax C OT.lI.eJIeHHOH: OT naCCa)KMpcKoro 
rrOMern.eHIIH ,Ka6MHOM BO.lI.IITeJIH II B cpyproHaX) (cplIr. 143). 

B cOBpeMeHHblx KOHCTPYKUMHX MHOr,lJ.a 6bIBaeT TPY,UHO OT,lJ.e.rrMTb 
O,lJ.MH y3eJI OT JI.pyroro. TaK, rraHeJIb KpbIllIM IIlTaMnyeTcH 3aO.lI.HO 
C naHeJIblO BeTpoBoro .oKHa, OTHOCHIIJ.eifcH K nepe,lJ.HeH: CTeHKe, naHeJIb 
60KOBMHbI - 3aO.lI.HO C naH€JIblO 6ara}KHMKa M C BHYTpeHHIIM KO}KY

XOM 3anHero KOJIeca. 

OCHOBOR Kopnyca CJIy2KMT KapKac, Ha KOTOPOM KpenHTcH OOJIM
IJ,OBKa (cHapY}KM) II oOMBKa (M3HYTpM). ECJIM KapKac KaK OT.ll.eJIbHbIH 
y3eJI OTCYTCTByeT, TO Kopnyc B 3TOM CJIYlIae COCTaBJIHIOT .rr.eTaJIM OOJIM
UOBKM, 06pa3YIOIIJ.lIe nplI coeJI.IIHeHIIII MX Me}K.rr.y COOOR peopa }l{eCT
KOCTII. Peopa }KeCTKOCTII 3aMeHHIOT KapKaC; B OTJI.eJIbHbIX MeCTaX KOp

nyc YCMJIMBaeTCH KpOHllITeiiHaMM, nO.ll.KOCaM II , paCT5I:)KKaMM. 
KapKac COCTOMT M3 6pYCbeB - npO.lI.OJIbHbIX, nonepellUbIX, BepnI

KaJIbHbIX M HaKJIOHHbIX. fipyCbH OCHOBaHMH HOCHT Ha3BaHMe JIe}KHefi 

(rrpO)J.OJIbHbIX, nOnepe1JHbIX). VIHOr.ll.a K npO)J.OJIbHbIM JIe}KHHM npMMe
H5IlOT Ha3B?HMe JIOH}KepOHOB, K nonepellHbIM - rronepellMH. BepTH

r(a,JIbHble II hdKJIOHHble OpyCbH Ha3bIBaIOTC5I CToMKaMM. K Ha3BaHM5IM 

CToeK ,Uo6aBJIHhlT YKa3aHMe 00 MX pacnOJIO}KeHMM: CTOHKa OOKOBMHbI 
(3a,UHeH CTeHKM, nepe.lI.HeM CTeHKII), CTOMKa Jl.BepHOro npoeMa, cpe.n:

H5I5I CTOHKa, 3aMO-IHaH CTOMKa (Ha HeM KpeTIHTCH JIM1JIIHKa 3aMKa .lI.Be

peii), neTeJIbHaH croi':lKa (Ha HeM Ha neTJIHX HaBellIeHa JI.Bepb). none
pellHble OpyCbH KpbIIlIM Ha3bIBalOTCH pe6paMM, npo)J.OJIbHble - nporo
RaMI-I. ECJIM peopa M nporoHbI BbmOJIHeHbI COCTaBHbIMM, MX KOHueBblc 

H30rHYTble lIaCTM Ha3bIBalOTCH .rr.Y}KKaMM (y pe6e-p >- M JI.yraMM (y npo
rOHOB). B OOKoBHHax IIMelOTCH npO)J.OJIbHble BepxHIIM, Ha.lI.OKOHHbIH, 

nO)J.OKOHHbIM OPYCbH MJIM nOHca, opyc .lI.JIH CM.lI.eHMM (.rr.JlH KpenJIeHM51 
cM.rr.eHMM .B aBTOoycax), OOBHOOllHbIM 6pyc (Ha ypOBHe nOJIa). OOBH-
301JHble OpyCbH 6bIBaIOT TaK}Ke y KpbIIIIM, nOJIa, OCHOBaHMH. BepXHMH, 
l'IJIM HaJI.OKOHHbIM, 6pyc nepe.lI.Ka (OH }Ke nepe)J.HIIM 6pyc KpbIIlIM) Ha-
3bIBalOT JI060BbIM 6pyCOM (cpMr. 144-145). 

KpoMe nepellMCJI,eHHblx QC'HOBHbIX JI.eTaJIeM, B KapKace HMeIOTCH 

YCHJIMTeJIM, CBH3M, nO).(KOObI, paCTH}KKM, pacnopKM, BCTaBKM, KOCbIHKH, 
KpoHIlITeHHbI. 

f1JIOCKMe l1JIII CJIerKa BbmYKJIble ..rr.eTaJIM 06JlMUOBKM Ha3bIBalOTCH 
JIMCTaMM MJIM naHeJIHMII. K .n;eTaJIHM OOJIMUOBKII OTHOCHTCH TaK}Ke 

CTOllHbIH }KeJIoo (Ha,U )J.BepHMII M oKHaMM), IlITa6MKM (HaKJIa.n;KM Ha 
CTbIKax JIMCTOB) II ,lJ,eKOpaTIIBHble HaIUIa)J.KM. 

Pa3BMTMe KOHCTpyK~HH Kopnyca KY30Ba. ,Uo cepe,UMHbI 20-x ro

AOB XX B. Bce aBTOM06MJIbHble KY30BbI BbmycKaJlHCb C KopnycoM, 
IIMeBIlIMM )J.epeBHHHbIM KapKac M MeTaJIJIlIlIecKYIO o6JIMuOBKY; 6bIJIH 
rronbITKM nocTpoMKM UeJIbHOMeTaJIJIMlIeCKIIX KY30BOB ,lJ.JIH He60JIbllIMX 

C~'PMH aBTOM06MJIeM. 

CelleHMe 6pYCKOB KapKaca BbI6MpaJIOCb C 60JIbIIIMM 3anaCOM, 

B ocooeHHocTM ,lJ.JlH OTKIJbITthIX KY30BOB, B KOTOPbIX KapKac He npe)J.
CTaBJIHJI oo6oii 3aM!KHYToM CMCTeMbI. Hepe.rr.Ko 06JIMUOBKa )J.eJIaJIaoCh 

¢aHepHoii MJIM qmopoBoM M oOTHrMBaJIaCb KO}KeM, TKaHHMM. KY309 
KpenMJICH 01{ paMe aBTOM06MJIH 3JIaCTI1l1HO c nOMOIIJ.bIO BOMJIOllHbIX npo· 
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<PIU. 143. Kopnyc KY30B8: 
1 - nepe.ll(}K; 2 - Kpuwa; 

:> - 60.;0I:lHHa; 4 -a8AJUIIl 
CTelIKa (3UOK); 5 - OCHoaatme 

(no.'1). 

CllHf. 14f5. KapK8C KY30Ba aBTooyca: 
1 - Hli)l(HI:H 6flYC; 2 - 06BB30'lHUA: 6pyc 

nona; 3 - noJlOKOHHhlH 6pyc (nOBc); 
4 - O(iBH30'lHblA 6pyc KPblWH; 5 - nporoH; 

6 - JlY}l(Ka; 7 - CTOHK8 601C0811H; 
8 - CToiil(a nepeJIKa; 9 - ne)l(HII. 

12 1l0JlM8TOBCIUIH 25U7 

6 

<l>nf. 144. KapK8c Ky3uB8 
nerKOBoro aB1oMo6Hn9: 

1 - neTcn~HaB cToHKa; 2- 6pyc 
KPhlWIi; 3 - 1I.YfH; 4 - pe6pa; 

5 - no6oDoi1. 6pyc; 6 - KPOHWTCAshi 
nepe1l.Ka; 7 - n8neJlb nO,la; 

8 aaMO'lH8g cToiiKa. 
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KJIa,AOK H npY)lUIH, YCTaHaBJIHBaeMbIX rro)l, rOJIOBKH OOJITOB, TaK KaK 

paMa IIIaCCH, XOTR H 6bIJIa )l.OCTaTOqHO rrpOqHOH, BCe JKe ,AOrrYCKaJIa 

-3HaqHTeJIbHbIe rrepeKOCbI. KpblIIIa 3aKpbITbIX aBTOMOOHJIeH Ae.rraJIaCb 

113 BaTHHKa H rrpOBOJIOqHOH CeTKlI, YJIOJKeHHbIX Ha peIIIeTKY H3 COCHD

BbIX peeK H rrOKpbITbIX ~epMaTHHOM. MeTaJIJIOM KpbIIIIa He OOJIHllOBbl

BaJlaCb, TaK KaK CqHTaJIOCb TPY,AHtbIM 06eCrreqHTb TerrJIOH30JIRllHiO 

MeTaJIJIHqeCKOH KpbIIIIH. 3bIKpbITble KY30BbI 6bIJIH 60JIee JKeCTKHMli, 

q€M OTKpblTble; ,AeTaJIH HX KapKaca rrOKpbIBaJIHCb 06JIHUOBKOH. 

B IKOHCTPYKUHH C ~epeBRHHbIM KapKaCOM ObIJIO MHoro He)I.OCTaT

KOB: 60JIbIIIOM Bec, He~OCTaTOqHaR JKeCTKOCTb, CKpHrrbI OT TpeHHR 

.11.epeBa 0 ~epeBO ·H ,AepeBa 0 MeTaJIJI, KOTopble YCHJIHBaJIHCb rro Mepe 

paCIIIaTbl'BaHHR KY30Ba. 

,lJ.epeBRHHble KapKaCbI rrpHMeHRJlHCb B OCHOBHOM B KY30Bax MeJIKO

cepHHHoro rrpOH3BO)I.CTBa. KpYIIHocepHHHoe H MaCCOBoe rrpOH3BO)I.CTBO 

aBTOM06HJIeH rrpHBeJIO I{ III.I1POKOMY pacrrpOCTpaHeHHIO lleJIbHOMeTaJIJIH

qeCKHx KoprrYCOB. no Mepe COBepIIIeHCTBOBaHHR TeXHOJIOfHH H KOH

CTPYKUHH ueJIbHOMeTaJIJIHqeCKHe KY30BbI BbITecHRJIil KY30BbI C ~epe

B5IHHbIM RapKaCOM. 3 a BOJI.bI , BbmycKaBlilHe KY30BbI C ,nepeBRHHbIMH 

KapKacaMH, rrOCTerreHHO 3aMeHRJUI ,llep·eBRHHbIe )I.eTaJIli MeTaJIJIHqe

CKHMH. ,UepeBRHHble KapKaCbI OCTaJIHCb TOJIbKO Ha aBTOM06HJIRX Bbl

COKOfO KJIaCCa H 60.TIbIIIOH CTOHMOCTH, BbmYCKaBIIIHXCR HeOOJIbIIIHMH 

cepHRMH. 

f1epBble UeJIbHOMeTaJIJI.HqeCKHe KoprrycbI rro CBoeH cxeMe lie OTJIH-

4aJIHCb OT KY30BOB C )I.epeBRHHbIM KapKacoM, HO 3Ta rrpHMHTHBHaR 

cxeMa rrOCTerreHHO cOBepIIIeHcT.BoBaJIacb. f103)I.Hee HaqaJlH rrpHMeHRTb 

,LJ.HarOHaJIbHble CBR3H; IIOrrepeqHble JIe)lUIH nOJIa 6bIJIH 3aMeHeHbI O,nHOH 

lliTaMrrOBaHHOH rraHeJIbIO rrOJla, KapKac nepel1.HeH H 3a,lJ;HeH qaCTeH KOp

rryca 6bIJI qaCTHqHO 3aMeHeH cKPYfJIeHHOH 06JIHUOBKOH C rrpoqJHJIHpOo 

RaHHbIMH KpaRMH H nplmapeHHhIMH K HeM MeCTIlbIMH YCHJIHTeJIRMH. 

f1porrpec'C B MeToJI.aX M€TaJIJIOoopa6OTKH, 'B qaCTiHOCTH B XOJIOAHOIM 

IllTaMIIOBKe MeTaJI.,lIOB H B H3rOTOBJIeHHH TOHKoro CTaJIbHOrO JIHCTa, 

a TaKJKe OKpYrJleHHe CPOPMbI aBTOMOOHJIR II03BOJIHJIH 3HaqHTeJIbHO 

yseJ1HqHTb pa3MepbI IIITaMnyeMblx ~eTa.TIeiI II yrrpocTHTb HX C60PKY. 

COBpeMeHHblc MeTaJIJmqeCKHe KoprrycbI aBTOM06HJIbHbIX KY30BOB 

I1MeIOT HHOr)I.a ,I1.eCHTOK OCHOBHbIX ~eTaJIeli, eCJ1H He CqHTaTb MeJIKHX 

KpOHllITeiiHOB H YCHJlHTeJIeiI. 

Y COBeprneHCTBOBaHHe KOHCTpYKUHH MeT3JIJIH4eCKHX KY30'BOB rr03BO

.J1HJIO YMeHhllHiTb HX Bee Ha 10-12 % B cpaBHeHHH C ,nepeBRHHbIMH 

KY30BaMH, B TO BpeM5I KaK JKeCTKOCTb, }lOJIfOBetIHOCTb H Ha)I.e)KHOCTb 

KY30Ba 3HaqI1TC.iIbHO B03POCJIH. 

CTOHMOCTb MeTaJlm-IqeCKHX KY30BOB 6.11aro.n.apH COBepIlIeHHOH Tex

HO~TIOrHH H MaCCOBOMY npOH3BO,l(CTBY 3H34IlTe.TlbHO CHH3HJlaCb, a o6CJIy

)KHBaHHe- II peMoHT KY30BOB B 3KCTIJIOaTaIUIII yrrpoCTHJIHCb, H, HaKO

Heu, B MeTaJIJIHQeCKIlX Ky~oBax Heo6xoAHMOCTb npHMeHeHHR .u.oporo

CTOHIIJ,HX COPTOB ,nepeBa OTrraJIa. 

nOCJIe TOfO, KaK ObIJIO nOATBepJK)I.eHo Ha npaKTHKe, qTO MeTaJIJIli

lIeCKHe KopnycbI KY30BOB 06JIa.u.aIOT OOJIbllIOH: )KeCTKOCTbIO, HX HaqaJIH 

HcrrOJIb30BaTb B Ka4eCTBe HecYlllero 3JIeMeHTa llJIH pa3rpY3KH II YCHJIe-
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HIlSl paMbI aBTOMOOliJIH. ,UJIH 3TOf-O ObIJIO npHMeH.eHO CHaqaJIa lKecTKoe 

Kp.enJIeHMe Kopnyca KY30Ba K paMe aBTO¥OOMJIH, a 3aTeM M Becb 

KY30B np,eBpaTHJIC5I B HecymyIO KOHCTPYKUMIO. 
COBpe.l\leHHbIH HeCYll1.MH ,Koprryc 51BJIHeTCH KOHCTPY.KIJ.Meii, OOeCneqM

BaIOll1.:eH aBTOMOOHJIlO Ha:HOOJIbllIYIO Ha,lle}KHOCTb, )I{eCTKOCTb, ,u.OJIfOBeq

HOCTb, OTHOCMTeJIbHO HeOOJIbIllOH Bec 11 Bblro,u.HYIO KOMrrOHOBKY (CHM

)KeHMe nOJIa). 

B HeCYll1.MX CTaJIbHbIX ~oprrycax aBTOMOOMJIbHbIX KY30BOB ObIJIO ObI 
B03MO)KHO H ,u.aJIbHeHllIee CHU)KeHHe HX Beca 3a CqeT YMeHbIIIeHHH 

rrpoqmJIeM, TOJIll1.MHbI KOHCTPYKTHBHbIX 3JIeMeHTO'B M COBepIIIeHCTBOBa

HMH MX cxeMbI, HO YMeHbllIeHHe TOJIll1.MHbI CTaJIbHbIX naHeJIeH II npo

qnweii MO)KeT 3aTpY,lI.HMTb Kpen.HeHMe MexaHM3MOB aBTOMOOlUIH 

K Ky30By, CHM3MTb npOqHOCTb OOJIMUOBaHHOH nOBepXHOCTM aBTOMOOIIJIH 

II YMeHbllIHTb ee corrpOTHBJIHeMOCTb He3HaqHTeJIbHbIM Y.1I.apaM. 

,UJIH YMeHbIlleHHH Beca aBTOMOOH.!IbHOrO KY30Ba KOHCTPYKTOPbI H 

yqeHble MCCJIeJJ.YJOT B03MO}KHOCTH rrpHMeHeHHH ,u.JIH ero KOHCTPYKUliM 

HOBbIX MaTepHaJIOB -- CII.ilaBOB aJIIOMHHHH, pe3HHbI, II !I aCTM aCCbI, 06pa

ooraHHoM ,u.peBecHHbI H ,u.p. 

9TH HOBbIe MaTepHaJIbI no CBOlHI KaqeCTBaM He ,u.OJI)KHbI YCTynaTb 

paHee npHMeHHBIIIH¥CH MaTepnaJIaM H ,lI.OJI)KHbI OOeCrreqHBaTb KY30BaM 

aBTOMOOUJIeM COOfBeTCTBYIOlUYIO JKeCTKOCTb. HaJJ.e:>KHOCTb, oe3-

onaCHOCTb, npOCTOTY TeXHOJIOrHH H ,u.ellIeBH3HY npOH3BO,ll.CTBa, HeOOJIb

UTOH Bec H B03MO:>KHOCTb BOCCTaHOBJIeHHH H peMOHT~. 
Ho B IIaCTOHru;ee npeMH HOBbIe KY30BbI, H3fOTOBJIeHHbIe H3 3THX 

MaTepHaJIOB, eru;e He YJJ.OBJIeTBOpHlOT BceM rrepeqHCJIeHHbIM TpeOOBa

HIHIM. TaK, XOTH KY30BbI 1I3 aJIIOMHHHH HaMHoro JIef1le CTaJIbHbIX, 

XOPOlliO npOTHBOCTOHT YJJ.apaM Ii C}KaTHlO, .lJerqe oopaoaTbIBaIOTCH 

H llITaMnYIOTCH, nrrOJIHe Ha.1I.e:>KHbI B OTHOllieHUH KOPP03HH, HO aJIIOMH

HHl1 ,u.opor H ,u.ecpHUHreH. KpOMe Toro, TeXHOJIOrUH oopaoorKH aJIIOMll

HIIH J1 ero CrrJIaBOB (QcooeHHO CBapKa) B MaCCO'BOM npOH3Bo,u.CTBe 

nORa ell1.e He )J.OCTHrJIa Toro ypOBHH, KaKOH .D.OCTHfHyr B oopaOOTKe 

CT amI. UeJIbHo,u.ep~BHHHble KY30BbI no HaJJ.e:>KHOCTH xY)Ke MeTaJIJIHqe

CKHX, MaCCOBoe npOM3Bo,u.crBO HX ocymecTBHMO TOJIbKO npH He CJIHllI-

1(01\1 oKpyrJIeHHbIX <popMax ,u.eTaJIeit KY30BbI H3 nJIaCTMaCC .1I.OPOfH 

B rrpOH3Bo,u.CTBe; rexHo.TlOrHqeCKHM npou.ecc rrpeccoBaHHH H COOpKH 

)l.eraJIeH H3 nJIaCTMaCChI 3HaqMTeJIbHO CJIO:>KHee H OOJIee Tpy,u.oeMoK, 

lIeM XOJIO:D,H3H llITaMHOBI{a M·eTaJIJIa If C'60pKa (CBalpKa) MeTa.,'IJIHqeClKliX 
lr:eTaJIeH. 

Pa3BHTHe KOHCTPYK1U11I KaOHHbI rpY30Boro aBTOMOOHJIH B OCHOl3-

HOM CJIe,u.yer 3a pa3BHTHCM KY30BOB JIefKOBbIX aBTOMOOHJIeiI, 3a HCKJIIO

qeHHeM OO'be,u.HHeHHH Y rpY30Boro aBTOMOOHJISI KaOHHbl M paMbI B O,u.HH 

HfcymHM opraH. KaOHHa 3aHHMaeT HeOOJ1bllIYJO qaCTb JJ.JIHHbI paMbI 

II rr03TOMY He MO:>KeT YCHJIHTb BCIO paMy. necpopMaUHH :>Ke MaCCI1BHOH 

paMbI MorYT BbI3BaTb pa3pYllIeHMe Ka6HHbI. TI03TOMY Bcer,u.a npHMeHH
,,10Cb HaHOOJIee ueJlecoo6pa3Hoe B .lI.aHHbIX YCJIOBHSIX 3JIaCTIIqHoe Kpe

nJIeHIIe 'KaOI1Hbl K paMe B rpex TOq'Kax, rrpHqeM 3a.ll.HHH II O)l.Ha rrepe,u.

HH5I TOqKH KpenJIeHHSI .ue.TI3.TmCb Ha npy}KHH3X, pe3HHOBbIX nO.QYlIIKax 

I!JIH IIOJIOCOBbIX peccopax. 
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Pa3BHTHe KOHCTPYKUHH KY30BOB ~nH rpY3a Ha1J:HHaeTCH 
B 20-x ro~ax XX B. npH nepexo,u.e Ha MaccoBoe npOH3BO,u.CTBO. YCTpOH
CTBO nnanpOpMbI ,u.O 3TOfO He H3MeHHnOCb, B KOHCrpYKUHH ObIJIH 
.lKOCTKOe OCHosaHHe, non H OTKH.lI.Hble 6opTbI. OCHOBHblM MaTepHaJIOM 

)lJIH H3fOTOBneHMH nJIanpOpMhI HBJIHJIOCh .lI.epeBO. B paHHHX KOHCTPYK
I(HHX nJIaTcpopM ~JIH rpY3a OPYCbH OCHOBaHHH BCer.ll.a OhlJIH ,u.epeBHH
HbIMH, HeKOTophIe .IKe MO)leJIH COBpeMeHHbIX lIJIaT$opM HMeIOT MeTaJI
JlH1J:ecKoe OCHOBaHHe, 1J:TO YBeJIHlIHBaeT CpOK CJIY.lKObl OCHOBaHHH, 
YMeHbllIaeT COOCTBeHHbIH Bec aBTOMOOHJIH, coxpaHHeT lIOCTOHHCTBO 
pa3MepoB KY30Ba H YCHJIH'BaeT paMY aBTOMOOHJIH. npHMeHHeMbIe 
OKOBKa 6opTOB H npoq,nnhHbIe HaKJIa)lKH Ha CTblKax .lI.OCOK lIJIaT
q,OPMbI coxpaHHIOT KpOMKH ,u.OCOK, YBeJIHlIHBalOT repMeTHlIHocTh nona 
H OOJIer1J:aIOT nepeMeW;eHHe rpY30B no HeMY npH norpY3Ke H pa3rpY3Ke. 
DOKoBble 60pTbI OlJeHb JJ.JIHHHbIX lIJIanpOpM )leJIaIOTCH H3 ,u.Byx-Tpex 
CeKll.HH, 1J:T06bI lIPHMeHHTb KopoTKHe 3arOTOBKII, OOJIer1J:HTb OTKphIBa

HMe oopTa H YMeHbllIHTh ero ,u.eq,opMall.HH. 
O,u.HoBpeMeHHo c rpY30BhIMH aBTOMOOHJIHMH C nJIaTcpopMaMH pa3-

BHBaJIHCh H aBTOMOOHnH -caMOCBanbl. KY30Bhl caMOCBaJIOB paHHHx 
BbmycKoB ObInH ,u.epeBHHHble, C TH.meJIOH OKOBKOH (HanpHMep aBTOMO
OHJIb ,SIC-3); B HaCTOHI.U.ee BpeMH KY30BbI caMOCBaJIOB BbInOJIHHIOTCSI 

HCKJII01J:HTeJIbHO MeTaJIJIHlJecKHMH (f A3-93, MA3-205, 3J1C-585 H ,u.p.); 
KOPhlTO CaMOCBaJIa Hero JJ.HHIIJ,e YCHJIHBaIOTCSI OaJIKaMH, OOBH301J:HhIMH 
OPyChHMH H no,u.KocaMH. nO.ll.'heM KY30Ba CaMOCBaJIa ,u.JIH pa3rpY3KH 
oCYIIJ,eCTBJIHeTCH lIpH lIOMOIII,H IIpHBo,u.a OT ,u.BHraTeJIH, rHJJ;pa'BJIHlIeCKOro 
MexaHH3Ma HJIH HHepll.HOHHbIM cnOCOOOM. 

KY30BhI-cpyproHhI rpY30BhJX aBTOMOOHJIeH pO)l.CTBeHHbI lIO KOH
CTpyKUHH KY30BaM JIefl<OBhIX aBTOMOOHJIeH HJIH aBTOOYCOB, HO HMeIOT 
B CBoeM YCTpOHCTBe HeKOTopble ocooeHHOCTH (OOJIbllIYIO nOBepXHOCTh 
rrJIOCKHX CTeHOK oe3 GKOH, OlleHb np01J:Hble CTeHKH H T. n.). 

CpaBHeHHe KyaoBoB C )J.epeBJlHHblM H MeTaJIJlH1J:eCKHM KapKaCOM. 

B paHHue nepHo,nhI npOH3Bo,nCTBa aBTOMo6HneH, Kor,u.a BblIIYCK HX 
6hIJI cpaBHHTeJIhHO HeOOJIblllHM, ,neTaJIH KapKaca KY30BOB MO>KHO 6hIJIO 
H3fOTOBJIflTh H3 ,u.epeBa. OJJ;HaKO MaCCOBoe H3rOTOBneHHe ,u.epeBflHHbIX 
JJ;eTaJIeH KY30Ba ObIJIO MeHee BhIro,u.HblM H 60JIee CJIO)KHbIM, 1J:eM 

llITaMnOBKa HX nYCTOTeJIhIMH H3 JIHCTOBOro MeTaJIJIa, XOTH JJ.JIfl 3Toro 
H TpeOOBanOCh YBeJIHlleHHe nepBOHallaJIbHblX aaTpaT Ha OCHameHHe 
npOH3Bo,u.CTBa Cnell.HanhHhlM oOoPy,u.OBaHHeM (npeccaMH H llITaMlIaMH). 
BhICOKafl CTOHMOCTh ooopy,nOBaHHH B TelleHI1e KopOTKoro BpeMeHH 
OI{ynaJIaCb OJIaro,napH CHH.lKeHHIO TpY.ll.0eMKOCTH npOH3BOJJ;CTBa H3,u.e
JIHH H B03MO.IKHOCTH HX MaCCOBoro BbIIIYCKa. Y cneXH, ,nOCTlIrHYThIe 

B npeCCOBOM .lI.eJIe, 06JIerllUJIH rrepeXO.ll. OT npOH3BO.ll.CTBa ,u.epeBHHHhIX 
KY30BOB K npOH3BO.ll.CTBY MeTaJIJIH1J:eCKHX. H3MeHHJIaCh H $opMa aBTO
MOOHnH - OH CTaJI 60JIee OOTeKaeMhIM, cKpyrJIeHHhIlH. 

npH BbIIIHJIHBaHHH CHJIhHO H30rHYTbIX )lepeBflHHbIX ,neTaJIeH 3Ha1J:H-
TeJIbHaH qaCTb BOJIOKOH .n:peBeCHHhl OKa3bIBaeTCH nepepe3aHHOH 
(CM. cpHr. 146). npOtIHOCTh JJ.eTaJIH nOHH>KaeTCH, H ee .lI.eJIaIOT oOJIee 
MaCCHBHOH: H 66JIblIlerO Beca, H3rOTOBJIeHHe.me JJ.eTaJIH H3fH6aHHeM 
pa30rpeToro 0pycKa )lepeBa flBJIHeTCH CJIO.IKHhIM H HepeHTaOeJIhHhnr 
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npoueCCOM. B MeCTaX COe,nMHeHMH ,nepeBfIHHbIe ,neTaJiH paooraroT Ha 
CKaJIbIBaHHe M TpeoyroT YBeJIHlleHHfI CelleHHH B 3TH X MeCTaX M YCMJIe
HMfI HX OKOBKOH'. lleTaJib }Ke M3 MeTaJIJIHlleCKOrO JIHCTa MO}KeT ObITb 

Oe3 3aMeTHOrO YBeJIMlleHHfI BeCa YCHJleHa peOpaMH HJIH rocppHpoBKOii 
nOBepXHOCTH. I<PHBOJIllHeMHaSI cpopMa .rr.eTaJiH He YMeHbllIaer ee }KeCTKO
eTH. B MeTaJIJlHqeCKOM Kopnyce KY30Ba lJaCTb ,lleTaJIeii KapKaca MO}KeT 
ObITb ycrpaHeHa B BM,ny HaJIHlJMfI peoep }KeCTKOCTH JIMCTOB OOJIHUOBKH. 
B MeTaJIJIHlleCKMX KY30Bax CKpHnbI YMeHbweHbi, a nOJI Ky30Ba MO}KeT 
ObITb pacnOJIO>KeH Ha MHHMMaJIbHOii BbICOTe OT .1l.0porM. 

TaKHM oopa30M MeTaJIJIHqeCKIIe KY30BbI ,nellIeBJIe, y,nooHe~ S Mac
COBOM npOH3Bo,nCTBe, JIerlle, }KeCTlJe H oeCllIYMHee, lJeM KY30BbI 
C ,nepeBSIHHbIM KapKaCOM. 

O,nHaKO npOH3Bo,nCTBO ,nepeBHHHbIX KY30BOB OCTaeTCSI peHTaOeJIb
HbIM npM cpaBHIITeJIbHO HeOOJIbllIHX BbIllYCKax KY30BOB, B ocooeHHOCTH 

npH npSIMoyrOJIbHOi't cpopMe KY30Ba. 

§ 3. KOHCTPYHPOBAHHE KY30BOB H3 JJ.EPEBA 

rJIaBHhle npaBHJIa. npH l{OHCTpYHpOBaHlfH KY30Ba H3 ,nepeBa (rJIaB
HbIM oopa30M .u.epeB5IHHoro KapKaca) HOOOXOJ{HMO BbIllOJIHSITb CJIe· 

Ayrornee: 
1) TOqHO BbIoHpaTb nopo,ny H BJIa)J{HOCTb ,nepeBa, a TaK1Ke pacno

JIaraTb ,neTaJIH Ha ,nOCKe HJIH opycKe B COOTBeTCTBHH C HanpaBJIeHHeM 
BOJIOKOH H paCTIOJIO)KeHHeM CyqKOB; 

2) TOtIHO onpe.rr.eJISITb Heooxo,nHM~e no npollHocTH H no KOHCTPYK
UHH CelJeHHSI 0PYCKOB, YllHTbIBaSI npH 3TOM cTaH,napTHble pa3MepbI 

,l(OCOK, 0PYCKOB H oopaoaTbIBaromero HHcTpYMeHTa; 
3) BbloHpaTb COOTBeTcTByrornHe Ha3HalJeHHro H YCJIOBHSIM HX pa60TbI 

THnbI coe,nHHeHHH )l.eTaJIeii B COOTBeTCTBHH co cTaH,napTHbIMH pa3Me

paMI1 nO)l.pesOK, npoywHH, WHITOB; 
4) sa.n:aBaTb BCfIKHe xapaKTepHble YlJaCTKH )l.eTaJIeii (cBepJIeHHe 

oTBepcTHH, BbI60PKH, nOApesKH If .n:p.) C yqeTOM HaJIHqHOrO HHCTpy

~IeHTa (<ppes, pe3uoB, cTaMecoK); 
5) npH HaJIHqHH Ha ,neTaJiH MeCTHblX cY}KeHHi't, BbIOOPOK H oopa-

60TKII ,npyrHx BH,nOB ooecnellHBaTb nepexo)J.bI )l.JIH BbIXOJ{a HHCTPY

MeHTa; 
6) nOJ{oHpaTb ueJIeCOOOpa3HbIe Kpene}KHble ,neTaJIH (ann HOp

MaJIIi OOJITbI, raHKH, BHHTbI, myPYIDbI HAp.) AJISI COCAaHeHHfI ,n:eTaJIeH, 
a TaK}Ke ,pa'UHOHaJIbHO TIpHMeHfITb OKOBKY H UpOKJI·eHKY cOO,lI,HHeHHfi; 

7) B KOHCTPYKJlHH OKOBKH 3KOHOMHTb IHeTaJIJI npH ooeCneqeHHH 
JIocTaTotIHoM iKeCTKOCTH .l(eTaJIH, COKparnaTb llHCJIO )l.eTaJIeM OKOBKH 

HOBoM <POPMbI U HCnOJIb30BaTb CTaH)l.apTHbIe ,neTaJiH HJIH ,neTaJiH 01 

,llpyrHx, Y}Ke H3rOTOBJISIeMbIX KOHCTPYKUH:H; 
8) AJISI npaBHJIbHOrO B~ioopa MaTepMaJIa H npaBHJIbHOrO nOKpbI

THS! (rpYHToBKa, 3arnHTHaSl oKpacKa, ,n:eKopaTHBHaSl oKpacKa) ytIMThI
~aTb nOJIO)KeHHe Ae~aJIeM Ha co6paHHoM KY30Be (H3XOJ{MTCH JIM 

.neTaJIb non' OOJIMUOBKOH, BHyTpM MJIM CHapYiKM KY30Ba, no,n:BepiKeHa 

.nn lteiicTBHro BJIarR, rpH3H, yltaPOB). 
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XapaKTepHCTHKa .n.peBeCHHbI KaK MaTepHaJia ,11.JUI KY30Ba. B Ta6JI. 21 
rrpHBe)1.eHa xapaKTepHCTHK:l nopo)1. )1.peBeCHHhI, npHMeHHeMblx B Ky30-

BocTpoeHHH. 

HaH.nyqIIIJIMJI 113 ITOPOJl. )lJI5I lJ3fOTOBJIeHH5I KY30BHbIX )1.eTaJIeH: 

5fBJI5I1OTCH 6yK, )1.y6, KJIeH, 51CeHb, B MeHbIIIeii CTeneHH - 6epe3a 

If JIHCTBeHHl1Ua H HeY.lI,OBJIeTBOpHTeJIbHbIMH - COCHa H NIb. CopTa 

)~peBeCHHbl TnepJLbJX nopoJI. )1.0pOfn H ~eq)HnH'I'HbIt n09TOMY ,lI,JIH Ky30-

BOB, K KOTOPbIM He npe)J.'b5lB.JIHeTCH oco6eHHO BblOOKHX Tpe60BaHHii 
(KaOHHbI 11 'TIJIaTcpopMbI rpY30BbIX aBTOMOOHJIeH:, QJyproHbI), HOIIOJIb-

3yeTc5I oepe3a, .ITHCTBeHHHua H COCHa. 

113 6epe3bI BCJIe)1.CTBHe ee xopollIei1: conpOTHBJI5IeMOCTH CKaJIbIBa

HHIO )1.eJIaIOT )1.eTaJIH H30fHYTOH CPOPMbI. ECJlli oepe30BbIe JI.eTaJIH Haxo
J..(51TC5I CIIapY)KH, Heo6xo,nHMO nOKphIBaTb HX JIaKOM HJIIf KpaCHTb. 

ny6 :rrpHfO,lI,en Jl..lJ5I neTeJIbHbIX CToeK JI.Bepeu n JJ.JI5I ,lI,eTaJIeH OCHO
BaHH5I. BYK, KJIeH, 51ceHb MoryT 3aMeH5ITb ,lI,yo, HO pe,lI.KO rrpHMeH5IIOTCH 

,lI.JI5I )1.eTaJIei1: H Y3JIOB OCHOBaHH5I KysoBa, TaK K3I{ 3TH .neTaJIH rro,A
Bep)KeHbI .nei1:cTBHIO BJIarH. 

TIPH H3rOTOBJIem·m H3 )1.peBecHHbI .neTaJIeii KY30Ba orpOMHoe 3Ha-
4eHHe HMeeT BJIa)l{HOCTb. BJIa)l{HOCTb .npeBeCHHbI W paBHa OTHO

weHHIO pa3HOCTH BeCOB .naHHoro KYCKa ,ll.epeBa ,ll.O CYlliKH PI H nOCJIe 

CyllIKH .no aOCOJIJOTHO cyxoro COCT05lHHSI P2 K a6COJIIOTHO CYXOMY 

Recy: 

(12) 

BJIaJKHOCTb ,lI,peBeCHHbI onpe)1.eJI5IeTC5I B3BellHmaHHeM Ha TOqHbIX 

Becax. Cnocoo onpe)1.eJIeHH5I BJIa)KHOCTH OC5I3aHHeM MOlKeT npHBeCTH 

K OllIH6KaM, TaK KaK JI.peBec.HHa C BJiaIKHOCTblO, HanpHMep, 30 %, He

,lI,onycTHMoH B KY30BOCTpoeHHH, Ka)l{eTC5I CYXOll. BJIa)KHOCTb CBeIKe
p aCnHJIeHHOH JI.peBeCHHbI - OKOJIO 100 % . 

YMeHbIIIeHHe BJIalKHOCTH JI.peBeCHHbI C 25 .11.0 12 % npHBo.n.HT K yBe
JIHqeHHIO nOqTH B 2 pa3a npeJI.eJIa npOqHOCTH CIKaTHIO H CKaJIbIBaHHIO. 

,UeTaJIb H3 rrpaBHJIbHO BblcymeHHoi1: JI.peBeCHHbI XOPOlliO COXpaH5IeT 

CPOPMY, HMeeT nOBbIIlIeHHYJO npOtIHOCTb, MaJIbIH Bec, XOPOlliO noJI.

AaeTC5I CKJIeHBaHHIO, o6paooTKe H OT,zr.eJIKe. 

Cbl'paSl .n.peBeCH'Ha cpaBHHTeJIbHO C BblcymeHHoH ll'MeeT rrOBblmeH
HyIO TenJIonpoBo.n.HOCTb H C TelJeHHeM BpeMeHH YCblxaeT. YCblxaHHe 

KapKaca KY30Ba, c~e.lJaHHOrO H3 CblPOM .n.peBeCHHbI, 51BJI5IeTCH npH
tHfHOH oCJIa6JIeHH5I coeJJ.HHeHHll, pacIIIaTbIBaHH5I 60JITOB, IIIypyrroB 

H rB03)1.eH. 3aKpbITble OOJIHUOBKOH Cblpble ,neT8JIH rro.nBep}KeHbI 3arHH

BaHHIO. CJIHlllKOM :iKe cyxaH .n.peBecHHa npH oopaooTKe H B 3KCnJIOaTa

I.l,HH TpeCKaeTC5I H BbIKpaUIHBaeTC5I. 

n03TOMY .nJI5I H3rOTOBJIeHHSI KY30BOB npHMeH5IJOT .npeBecHHY, HMeIO
myJO CJIe.nyJO~yJO BJIa)l{HOCTb (B %): KapKaCbI KY30BOB JIef>KOBbIX 8BTO

MOOHJIeM - 10-12%, K8pKaCbJ KaoHH H <pyproHoB - 12-15%', DnaT

CPOPMbI, .n.epeBSlHHa51 OOll.THBKa KY30BOB - 16-22 % . 
OOblqHO B npouecce H3rOTOBJIeHHSI KY30BOB npe.nrrOQHTaIOT HMeTb 

,npeBecHHY Ha 1-3 % 60JIee CYXOH, qeM 3TO YCTaHOBJJeHO no HopMe. T8K 
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KaK B nponecce 3KOI1JIOaTanlUf npOIfCXO,lI,Wr He3HalllfTeJIbHoe Ha6yxaHHe 
.lI.pesecRHbI, If COe)lHHeHHH CTaHOBHl'CH OOJIee IJIJIOmbIMIf. 

PaCnOJIOlKeHHe ,If,eTaJiH Ha KYCKe )lepeBa. PaSMeTKa )leTaJIM HMeeT 
He MeHbillee 3HatIeHHe, tIeM npaBHJIbHbIit BbIOOP nOpO,ll;bI, BJIa}KHOCTli 

If CetIeHHH 0PYCKa. O,ll;HaKO BOSMO}J(HOCTb paUHOHaJIbHOH paSMeTKH 
,lJ.eTaJIH saBHCIfT OT sa,ll;aHHOH KOHCTPYKUHH. PacrrOJIO}KeHHe ,lI;CTaJIH Ha 

KYCKe .n..epeBa .lI.OJDK'HO ObITb TaKR'M, 1JT06bI: 
1) ,lI;eTaJIb nepepe3aJIa KaR MO}KHO MeHbUlee tIHCJIO BOJIOKOH Ape

BecHHbI, T. e. ObIJIa pacrrOJIOJKeHa B.llOJIb BOJIOKOH (CM. lPHr. 146), 
B npoTHBHOM cJIYtIae .lI.eTaJIb 6Y.ll.eT pacrueIlJIHTbCH, KpaH ee - CKaJIbl
BaTbCH; 

2) .ll.eTaJIb npH BblllHJIHBaHHH, BbIpy6Ke HJIH BbI,lI;aJI6JIHBaHHl1 
.lI.aBaJla HaHMeHblIIee KOJIuttecTBO OTXO,ll;OB. 

JIeTaJIb 60JIbllIOH KpHBH3HbI rrpH JIIOOOM pacnOJIO.IKeHHH Ha KycKe 
,lI,epeBa 6Y.ll.eT nepepe3aTb 3HaQHTeJIbHOe KOJIHtIeCTBO BOJIOKOH H .ll.aCT 
MHoro OTXO)I.OB .ll.peBecHHbJ. TaKYIO )I.eTaJIb BblrO)I.Hee BbInOJIHHTb 
I13rHOaHHeM B HarpeToM HJIH pacrrapeHHoM COCTOHHHH, HO 3TOT npHeM 
B KY30BocTpoeHHH rrpHMeHHeTcH pe)I.Ko. n03TOMY HsorHYTbIe ,lJ.eTaJIH 
AeJIaIOT COCTaBHbIMH H3 HeCKOJIbKHX tJacTeH, KaJK)I.aH 83 KOTOPbIX 
HMeeT HeOOJIbIlIYIO KPHBH3HY II MOJKeT ObITb 6e3 Tpy)I.a pacnOJIO)KeHa 
B)I.OJIb BOJIOKOH (qnrr. 146). )lyrH I<pbIlliH 06bItIHO ,lI,eJIalOTCH liS Tpex 
tIaCTeH, paMbl OKOH - H3 tteTblpex, apKII KOJIee - U3 Tpex H T. rr. BHY
TpeHHHH KOHTYP ,lI,eTaJIH CJIe)I.yeT CnpHMJIHTb ()I.yra KpbIWH) HJIU 3aMe-
HHTb cKpyrJI,eHne yrOJIbHH"KOM BiKJIeHKOH (paMbI OKOH). 

COe,lf,HHeHHe .zr.epeBSlHHbIX ).I.eTaJleii. Coe)I.UHeH8H ,nepeBHHHbIX )I.eTa

JICll npOH3BO)I.HTCH pa3JIlItIHblMH cnoc06aMH: CrrJIatIHBaHHeM, CTbIKO
BbIMH coe)I.UHeHIHIMH, COe)I.HHeHHHMH rro,lJ. yrJIOM, rrpHMbIKaHHeM opy
ClWB H nepeCelJeH8eM UX. 

C rr JI a lJ 8 BaH HeM COe)I.UHHlOTCH ,nOCKH HaCTHJla nOJIa, Kor)I.a 
OHH CTaBHTCSI 6e3 3a30pa 8 H3KJla)I.OK (CM. HH}Ke), )I.OCKU OOPTOB IlJlaT

CPOpMbI, peAKH 06rnHBKH. 
npHMepbl COe)lHHeHHH CrrJIatIHBaHHeM nOKasaHbI Ha qmr. 147. 

B KY30Bax npmvleHHlOTcSI r JlaBHbIM oopa30M npHMoyroJlbHblii H Tpane"· 
ll.HeBH)I.HbIH IIlnyHTbl ()I.JIH 60PTOB nJIaTlPopMbl 8 06rnHBKH), 3 TaK1Ke 
cOe)lHHeHHH B lJeTBepTb HJIH CP3JIbU (HanpHMep )I.JIH nOJIa). 

<l>OPMbl II pa3MepbI lIItflyHTa )lOJIJK'HbI COOTBe11CTBOBaTb rpeOHlO. 
Pe6pa B npHMoyrOJIbHbIX 11 TpaneUHeBH)I.Hb!X rpeOHHX H wrryHT3x 
)lOJI}KHbl OblTb 3aKpyrJIeHbI pa.ll.HYCOM 1-2 MAt. ECJIH Ha JIHueBOH 
cTopoHe coe)lHHHeMbIX )lOCOK Tpe6yeTCH OtIeHb nJIOTHoe cMbIKaHHe, 
lllrryHT 11 rpe6eHb .zr.OJIJKHbI HMeTb pa3HHUy B pa3Mepax 1 .MM. 91'0 
o6eCrretIHB3eT 3a30p C BHYTpeHHeii CTOPOHbl H n03BOJISIeT nJIOTHO co· 
MKHYTb COe)lHHHeMbIe KpOMKH )lOCOK Ha BHelIIHeii nOBepXHOCTH. 

Pa3JIlIttHbIe CTbIKOBbIC coe)lHHeHHSI npHMeHSIIOTCH npH" OTCYTCTBHH 
3arOTOBKH Heo6xo)lHMOH .D.JIHHbI, npM BbIIIOJIHeH11H .neTaJleii C 6oJIbrnoH 
KPUBH3HOH (CM. BbIlIIe) H npH .ll.e$eKTax )lpeBeCHHbI~ tlTO BbI3bIBaeT 
He06xo)lHMocTb 113rOTOBJISJTb ,l{eT3JIb 83 HecKOJIbKHX KYCKOB .nepeBa. 
TIpocTeiilII11M11 CTbIKOBbIMH. coe)J,11HeHHSlMlI SlBJlSlIOTCH CTbIKU BnOJI)I.e
p~Ba, CHMMeTpHtJHble WHnOBbIe II Ha WKaHTax (<)lHr. 148). KaK H llJIn 
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<llHr. 146. Pa3MeTh:a .lI.epeBHHHbIX )leTaJleH (cTpe.'1-

[{aMH YKa33HO HanpaBJlC'Hl1e BOJlOIWH). 
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¢Hr. 147. COe.lI.HHeHHC J1.epeBHHHbIx .lI.eTaJIeii. npi~ 
nOMOlll.H C 11.1) a II J-IBaHHH: 
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z - COe.ll.lIl1eHlfe C IllIUlOM. 
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Bcex BH,l(OB COe)l.HUeHllH, B neoTBe'rcTBeHHbiX MeCTaX Jl.OCTaTOllHO ocy
w.eCTBJISITb 3TO COe)l.HHeHHe Ha KJIelO; )l.JISI OOJIbllIeH Ha.u.e>KHOCTli CO
e,l(HHeHHe JlHOO CHaO>KaeTCSI O)l.HOH·)l.BYMSl 3a6ypaBKaMU, JIHOO yCHJIHo 
SaeTCSI l1lypynaMH. HaHOOJIee Ha,l(e>KHhIM COe,l(H-HeHHeM C41ITaeTCH CTbI
KOBOM KOHYCHhTii lllJlII. KOTOPhtH, O)l.Ha KO. I~eJIeco06pa3HO rrplIMeHHTL 

TOJlbKO rrpJl Ha.TmllHH CrreUHaJILHOrO 060PYJl.oBam-iSI. CTbUWBOH KOHYC· 
HbIH I1lH.f[ JlMeeT 60JILIUYto rrOBepXHOCTb C·K.TIeHKJI, Ii B M aCCOBOM (HJUf 
cepHHHOM) npOJl3'BO.lI.CTBe Jl3roTOBJleHHe ero HeCJIO}KIIO. 

BH)1.bI JI pa3MepbI COe,l(lIHeHHH: no,l( yrJIOM rrOKa3aHbI Ha qmr. 149 
H 150, BJI)1.bI rrpJlMhIKaHJlH 0pycbeB Ha qmr. 151, nepecelleHHe 

opycbes - Ha qmr. 152. HanooJlee ynoTpeOIITeJIbHbI CJIe,l(YIOll.{He co· 
e)lHHeHIHI, npHMeHSleMble B pa3JIHlIHhIX MeCTax KY30Ba: 

a) n.myHT rrpHMeHHeTcH ,l(JHI coe)l.HHemfH J(OCOK ooproB, 0611IHBKlI 
CTenOK JI KPbIlllH, pa3.TllIlIHblX HaCTHJIOB II UHOr)1.a .lI.JISI COe.lI.fmeHHSI 

If.OCOK nOJIa; 
6) Coe)l.HHel-me n qeTBepTb HJUI B ljla.Hbll npuMeHHeTcH .lI.JIH .lI.OCOK 

1I0.rla 1I B pa3JIJllIHbiX HaCTH.TIaX; 
B) CTbIKO'Bbte COe,l(lfHeHHH, B ocooeHHOCTH KOHYCHblH I1lHIT, HaXO.lI.JIT 

npHMeHeHHe .lI.JISI COe)1.HHeHHH np0.lI.OJIbHbIX opYCbeB KY30BOB 60JIbIIIOH 
llJIHHbI, COCTaBJIeHJlSI H30rHYTbIX Jl.eTaJIeil: Jl3 HeCKOJIbKJlX lIaCTeH (peopa 
KpbIIlIHf paMbJ OKOH); 

r) Slll.{HlIHbIH unfIT YllOTpeO.Tl5leTCH B COe)1.HHeHIUIX rrO}I.CTaB CIJ)l.eHl1H, 

IfHCTpYMeHTaJIbHbIX H .lI.pyrJlx Hlll.HKOB; 
Jl.) coe.lI.JlHeHHe B yrOJI Ha lllH'Tl UplI'MeHHeTCH ,lJ;JISI ,lJ;eTaJIen OOKOBbIX 

II 33,lJ;HeH CTeHOK, paM OKOH, KapK8COB .rr.Bepefi; 

e) npJlMbIKaHl1e, BHaKJIa.nKY HJIJI n.TIOCKl1I\I IllHrrOM. CJlY>KliT .rr.JIH 
COe)l.HHeHHH CToeK C HH]l{HJlM JI BepXHJiM 06BH30lJHbIMH OpyCMIMH, pa3-
JIHlJHbIX rrepeKJIa.rr.JlH, nO,lJ;CTaBOK H p acrrop OK; 

>K) coe)l.JlHeHJle KpeCTOBoe BUaKJIa,lJ;KY ynoTpeOJIHetCH B nepecelle
HHH CTOeK C IIO)l.OKOHHbIM OPYCOM, pe6ep C rnporoH3MH KpbIlliH H T. )l.. 

BCSIKoe coeJlHHeHJle .nepeBHHHbIX )l.eTa.Tlen HMeeT THnOBble 3JIe
MeHTbI - rHe3,l(a, npoyIlIMHbt. TnnOBblMH .lI.JISI )l.epeBHHHbIX .rr.eTaJIeH 
HBJIHIOTCH T8K>Ke P83JIHlJHbIe 3aJleJlKJI peoep OIliTaOKa (OKpyrJIeHHe 
yrJIa), cpaCKa (cpHr. 153). npHMeHeHHe 3THX TJlnOBbIX 3JIeMeHTOB ooec· 
rrelJJlBaeT rrpOlJHOCTb oopaoaTbIBaeMblx )l.eTaJIeH, YHH<pHKaUHIO HHCTPY· 
MeHTa H Ha.lI.e}KHOCTb COeJlJlHeHJlSI. 

nJIH 3a6ypaBo,K, IlIypynOB H OOJITOB HeoOxo.rr.HMO CBepJIHTb OTBep
CTJlH B JleTaJIHX. OTBepCTHH B )l.epeBe MoryT 6bITb npoxo.rr.HbIMH, rJIy
XH'MH (HenpOXO,lJ;HbIMH, HanpJlMep JlJIH IIIKaHTOB), C seHKOBKOH .rr.JIH 
nOTafiHbIX HJIH nOJIynor8HHbIX rOJIOBOK, c ueKOBKofi )l.JlH YTarrJIHBaHHH 
IlleCTHrpaUHbIX, KBaJlpaTHblX, KpyrJIbIX rOJIOBOK H raeK. npJlMepbI OT
BepCTHfi nOKa3aHbI Ha 4>Hr. 154. 

nJISI YCHJIeHJlH COe)l.JlHeHHH ,lJ;epeBSJHHbIX )l.eTaJIeH npHMeHSIIOTcSI 
KJIeH, 3aoypaBKl1, rB03,llH, ruypynbI H OOJITbI. KJIeeM CKpenJIfllOTCH Bce 
coe,nJlHeHJlH K8pKaca KYSOBa. npH Kpen.neHJlH oOIllHBKH JI B coe)l.HHe
Hl1SIX )l.eTaJIeH nJIaTtPopMbI KJI,eH He ynOTpeOJISIeTCSI. 

B KY30BHOM npOH3Bo.rr.CTBe npHMeHHeTCH Ka3eHHoBbIfi KJIeH, oo.na-
1131Oll.{Hfi BbICOKOlf CBSJ3YIOll.{efi cnoc06HOCTbIO; npH }l06aBJIeHHH K HeMY 
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4>Hr. 152: nepeCeqeHHe 6PycbeB. 

~ ~ 
>J :i ~ C I 

) t , :21 
a) ~ 0) 

<:;:) 

f ~J 
2) 

OJ 
4>Hr. 153. rHe3,u.a. npoywKH. oWTa6Ka H cpacKH 

B ,u.epeoflHHblx ,u.eTaJJSlX: 
a - npSlMoyroJlbHoe rHeS.il.O; 6 - OBa.llbHOe rues)l.O; 8 - npoywICH: 

~ - noaYOWTa6Ka; iJ - 4JacKa; R = 3,5, 1, 9. 11. 13, 11, 19, 21. 23. 
25 H 30 AUt. 

IZ) 

85" 
4>Hr. 154. OTBepCTBJI B JlepeBJlHHI:iIX JleT8J1J1X: 

a - c seHKoBKoA: 6 - c neKOBKoA; 8 - Henpoxo./.tHHe; z - npoxo./.tHHe. 
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H3BeCTH OH CTaHOBHTCSI BO,noynopHblM. npe,neJI npOqHOCTH CKaJIbIBaHHIO 
mBa, nOCTaBJIeHHOrO Ha KaaeHHOBOM KJIee, OKOJIO 100 Kc/CM2 npH 
BJIa:>KHOCTH 12-15 %, n09ToMY coe,nHHeHHe Ha KaaeHHOBOM KJIee npH 

paapbIBe paapymaeTCSI He no CKJIeHKe, a no IJ.eJIOMY KyCKY ,nepeBa. 
Ka3eHHOBbIH K.lItA MOJKeT OblTb 'JKH,lJ,KOCMemHBaeMbIH H rropomKO

oopa3HblU; npH rrpHrOTOBJIeHHH KJIeSl 1 BecoBaSl qaCTb rropollIKooopa3-
HorD KoI1eH paaBo.l1.HTCH rrpHMepHo B 2 qaCTHX BO,nbI. KJIeli xpaHHTcH 
B JIY'JKeHOH HJIH 9MaJIHpOBaHHDH nocY,lI.e. npH CKJIeHKe HaMaabIBalOT 
KJIeeM O,lI.Hy .rr.eTaJIb H CKJIeeHHOe Ha)J.eJIHe )J.ep'JKaT rro,lI. npeccoM 
5-7 qac. 

npH OTCYTCTBHH KaaeHHOBoro KJIeH MO'JKHO npHMeHHTb H CTOJIHP
HbIH. O,lI.HaKO CTOJISIPHbIH KJIell ObICTPO aarHImaeT H oOJIa,naeT nJIOXOH 
BO.l1.oynopHocTbIO. n09TOMY CTOJIHPHblH KJIeH rrpHMeHSlIOT ,nJISl coe,nHHe
HHH, aaKpwTbIX OOJIHIl.OBKOH, OOmHBKO'H RJIH pacnOJIO'JKeHHbiX BHyTpH 
KY30Ba. CTOJIHPHbIH KJIeH ynoTpeOJISIeTCSI B rOpSIqeM COCTOSlHHH. Kpyn
Hble ,neTaJIH npH cKJIeHKe .n.OJI'JKHbI ObITb nD,nDrpeTbI. Ooe coe,nHHSIeMbIe 
,neTaJIH HaMaabIBaIOTCSI KJIeeM H aa}J(HMaIOTCSI .n.D BblCbIxaHHSI KJIeH 
llpH ,naBJIeHHH 0,5-2 KcI.CM2. 

B nOCJIe)J.Hee BpeMH nDJIyqaIOT pacnpocTpaHeHHe CMOJIHHbIe KJIeH, 
COJIa,naIOII1.He BblCOKOH BO,nOCTOHKOCTbIO. 

3aoypaBKH, HJIH HareJIH, npe.n.cTaBJISlIOT CoaOH ,nepeBHHHble IJ.HJIHH
ApHqeCKHe mTHcpTbl, npHMeHHeMble ,lI.JISI YCHJIeHHSI aaKpbITbIX COe.l1.HHe
HHH. no,n aaoypaBKY CBepJIHTCSI 01'BepCTHe B 06eHx coe.nHHHeMbIX .l1.eTa
JIHX. ,llHaMeTp OTBepCTHH He ,nOJDKeH npeBbIlllaTb ,lI.RaMeTpa 3aoypaBKH, 
C TeM qTOObI OHa Bxo,nHJIa B OTBepCTHe ,nOCTaT01{HO nJIOTHO. ,llJISI rrpe.n.
OTBpameHHSI npOBopOTa ,neTaJIeM B coe,nHHeHHHX CTaBSIT ,nBe 3a6ypaBKH 
(qmr. 155, a). BD Haoe}J(aHHe BbIXD.na aa6ypaBoK Ha oTBepcTHH peKo
MeHAyeTcSI CTaBRTb RX B COe.l1.HHeHHSlX, nepeKpblBaeMblx OOJIHIJ.OBKOit 
LLHaMeTpbI 3aoypaBoK 8, 10, 12, 15 H 20 MM. 

Kpene1KHble ,lJ.eTa.JIH ,lJ.JlH JJ.epeBHHHblX KyaoBOB. fBoaAH H mypynbI 

CTaBHTCH ,nJIH KpenJIeHRSI Me)K.l1.Y C060M )1.OCOK H 6pYCKOB. llJIH Ha,neJK
HOCTR coe,nHHeHRSI OHR )J.OJI)KHbI CTOSITb nepneH,nHKYJIHPHO nJIOCKOCTH 
conpHKocHoBeHHSI ,neraJIeM, a He nepneH,nHl{YJISlPHO nOBepXHor.TH, 
B KOTOpyIO OHH 3aOHBaIOTCSI RJIH BBepTbIBaIOTCSI (cpHr. 155,6 H 8). 
B nOCJIe,lI.HeM CJIY1{ae He3HaqRTeJIbHble C,lI.BHrH coe,nHHeHHbIX ,neTaJIeH 

npH paOOTe KapKaca oy,nYT pacmaTbIBaTb coe,nHHeHHe H ,na)Ke pa3py
maTb ero. III ypynbI, OOblqHO C nOTaHHOH rOJIOBKOH, CTaBSlTCSl B 60.TJb· 
mHHCTBe coe,nHHeHHM KapKaca. 

no.n. rOJIOBKY npe,lI.YCMaTpMBaeTCSl yrJIYOJIeHHe - 3eHKOBKa. Ec.nH 
mypyn KOPOTOK, OH MOJKeT 6bITb YTO'nJIeH npH nOMOII1.H IJ.HJI If HAP Hl.J:e
CKOH BbIOOPKH B ,nepeBe - ueKOBKH (Q?Hr. 155.8). UeKoBKa Heooxo· 
,Li.HMa TaK)Ke npH KPHBOM nOBepxHocTH ,neTaJIeM. qroQbl KpBH roJIoBKH 
He BbIcrynaJIIf Ha nOBepXHOCTH. ,llJISl 60JIee Ha,neJKHOrO coe,nHHeHHSI 
AeTaJIeA B KyaoBax qaCTO CTaBSlTCSI rBoa,nH c HaCeqKoH. 

B KY30Bax npHMeH5IIOTCH OOJITb[ C Kpyr JIOM rOJIOBKOH H C YCOM RJIH 
KBa,lI.paTHblM no,n:rOJIOBKOM, KBa.rr.paTHoH H mecTHrpaHHoH rOJIOBKDH. 

fOJIO'EKY C YCOM B .rr.peBccHHe MHrKHX nopo)}. npHMeHSlTb He peKOMeH
JIyeTCH. TaK KaK OHa He npeJJ.oxpaHHeT 60JIT OT npO'BepTblBaHHSI. BOJIT 



190 I<OHCTPYKUH5I KOpnYCA KY30BA 

C KBa)l.paTHbIM nO)l.rqJIOBKOM CTaBHTC5.I Oe3 Bl?IPYOKH nO)l. nO)l.rOJIOBOK; 

npH 3a6HBaHHH 60JITa pe6pa nOWOJIOBKa KaK ObI BrpbI3a1OTC5I 
B )J,epeBO. nO)I. raHKH, nO)I. KB3p,paTHbIe H IllecTHrpaHHbIe rOJIOBKH OOJI
TOB HeOOXO)I.HMO CTaBHTb IllaiiobI BO H30e>KaHHe CKaJIblBaHH5I H CM5I

TH5I )l.epeBa. npH YTanJUlBaHHH rOJIOBKH HJIH raiiKH B ueKOBaHHOM 

OTBepCTHH Ha)l.O )l.eJIaTb u.eKOBKY )I.OCTaTOtJHO OOJIbillOH )I.JI5I BBO)I.a 
B Hee TopueBoro KJIIOtJa (<pHr. 155,2). 

EOJITbl npHMeH5IIOTC5I B HaH60JIee OTBeTCTBeHHblX coe,IJ,IIHeHHHx 

OpyCbeB OCHOBaH1I5I, )l.JI5I coe,LllIlHeHH5I 'CTeHOK C OCHOBaHueM H KpbI'Illeii, 
a TaK>Ke )I..TI5I CT5frHBaHI151 KOCbIHOK OKOBKH (cpHr. 155, 0). EOJIbIllHHCTBO 

}leTaJIeii KapKaca COe)I.HH5IeTCH oo.TITaMlf )I.HaMeTpoM 8-11 MM, 
a )l.eTaJIH OCHOBaHH5I - OOJITaMIf )JJlaMeTpOM 12-16 ~ut. 

I1Hor,u.a npH coe,QHHeHHH .u.eTaJIeH raHKa OKa3bIBaeTC5I He.u.ocTynHoH 
}lJI5I KJIIotJa. B MeTaJIJIJItJeCKHX KY3QBaX raiiKY B TaKOM CJIytJae rrpHBa

pHBalOT HJIH 3aKpenJI~IOT Ha naHe~1JII. B )l.epeB5IHHbIX }Ke KY30Bax .u.JI5I 
3TOH UeJIH rrpHMeH5IIOTC5I CrreUHaJIbHble raHKH (cpHr. 155, e), npHoHBae

Mble K )l.eTaJIH rrpe,IJ.BapHTeJIbIJo TpeM5I fB03.u.51MII. BruIT 3aBepTbIBaeTCH 

B 3TY raMKY, rro.u. rOJIOBKY ero nO)1,KJIa,lJ.bIBaeTC5I I113fIoa. 

OKOBKa H 06JI~~OBKa .n.epeBSlHHbIX KapKacoB. OrrHcaHHbIe coe.u.HHe

HHH He ooecrreqUBalOT TpeoyeMoH ~eCTKOCTH ~KapKaca B ueJ10M, He rrpe

.u.oxpaaHIOT ero OT paCillaTbIBaHH5I H nepeKQCOB. llJI5I 3TOH ueJIH CJIY)KHT 

OKOBKa. Pa3Ho~H)J.HOC:rH OI{Q,BKH - yrOJIbHHKH, coocreeHHO OKOBKH lI.JIH 

CKOObl, HaKJIa.u.KlI, KOC.bIHKlI, nO)I.KJIa.u.KH. YrOJIbHlIKH (cpHr. 156, a) 
CJIY)KaT )l.JIH YClIJIeHI1H coe.u.HHeHI1H, ~ oco6eHHOCTH B Tex C.TIYtJaHX, 
I(or)I.a .n.eTaJIH rrO)I.pe3aHbI. B KaqeCTBe MaTepHaJIa yrOJIbHHKOB yrro

Tpeo.1J5IeTC5I CTaJIb TOJIlll.l:!HOij 3-6 MM; KperrJIeHHe yroJIbHHKa K Kap
Kacy rrpOH3Bo,lJ,HTC5I wypyrraMlf HJIlI oo.nTaMH (npn CTHrHBaHHH JI,ByX 

yrOJIbH.HKoa) • 
Coe.u.HHeHl1e MO)KeT ObITh eIII.e oOJIee rrpOqHbIM, eCJIH K yrOJIbHHKy 

npHBapeHa UJIH OTIllT~MnOBaHa 3aO}lHO c yrOJIbHUImM CTeHKa-rrOJI,KOC. 
T aKOH yrOJIbHHK Ha3bIBaeTC5I yrOJIbHHKOM - KOCbIHKOH (cpHf. 156, 6) 
II .u.eJIaeTC5I 06bltJHO .H3 MeTaJIJIa TOJIllJ,HHOH 1--3 .W)j1. HHor.rr..a YfO.JIb

HI1K-KOCbIHKa .u.eJIaeTC5I B BH)l.e OTJIHBKH II.llll rrOKOBKH. Co6cTBeHHo 

CKOBKa HJIH cKooa (cpHr. 156, 8) rrpHMeH5IerCH .u.JI5I YCHJIeHH5I Y3JIa 

(nporOHhI H peopa HJllI ,u.yrH KpbIIll!1, 6pYCbH OCHOBaHH5I). CKo6a 
}leJIaeTCSI H3 CTaJI.H To.JIl.~.J.lIHOH 2-5 MAt II KpemITCH qalI1,e Bcero na 

wypyrrax. H.aKJla)I.Klf (<pHr. 156, 2) CJIY)KaT .u.JUI YCHJleHHH CTbIKOBbIX 

coe.u.HHeHI-IH. 

Oco6eHHO IllHPOKO rrpHMeH5IIOTCH B KapKacax KOCbIHKII 6JIarO)l.apH 
liX npocToi'I <t>opMe, oe3 l'nOKH (cpHf. 156, iJ) . KOCbIHKlI MoryT ObITh 
D rrpocTeHlllHx cJIYtJa5lx H3rOTOBJIeHbl lf3 nOJIOCOBOH CTaJIH HJIH nYTeM 

pa3pe3a no ,QHarOHaJIH rrpHMoyrOJIpHOro KycKa (cpHr. 156, JIC). EOJIee 

y.u.06HbI B KOHCTPYKTHBHOM OTHOlIleHHH KOCbIHKH, nOKa3aHHble Ha 
4JHr. 156,3. B coe.u.I1HeHH5IX B03JIe OKOHHbIX rrpoeMoB KOCbIHKH HMelOT 
Bblpe3bl .u..TIH npH.u.aHH5I OKOHHOMY npoeMy 3a.u.aHHoH cpOpMbJ 

(<t>Hr. 156, e). CJIO>KHble KOCblHJ<H npHMeHHIOTcH C OXBaTOM 6pycbeB 
Ii ,lI.JIfl COe)I.HHeHHH opycbeB, JIe}KallJ,HX B Tpex HarrpaBJIeHHHX 

(<PUf. 156, u). MaTepna,HoM KO{,hfHOI{ CJIY)KHT CTaJIb TOJIIII.HHoli 
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2--6 MM. ECJIH KOCbiHKH HMelOT llITaMnOBaHHbIe, BbIOHTble HJIH npOKa

TaHHbIe YCHJIeHHH, TOJIw.HHa HX YMeHblIIaeTCH. 

JlJISI COe.lI.HHeHHH npO.lI.OJIbHOrO II nOnepelIHOrO 0PYCbeB OCHOBaHHH 
nJIaT<t>OpMbI .lI.JIH rpY3a HHOr.lI.a CTaBHTCH CTOMKH-yroJIbHHKH, a npH 

nepeCeqeHHH 0PYCbeB BO H36e)KaHHe HCTHpaHHH O,lJ.HOrO 6pyca .lI.py
rUM - MeTaJIJIHqecKHe nO)J.KJIa.ll.KH. 

OKOBKa MO)KeT 6bITb HaK,,'1a.ll.HOH HJIH Bpe3aHHOM )J.JIH C03.lI.aHHH 

POBHoil nOBepXHOCTH KapKaca no}]. OOHBKY HJIH OOJIHII.QlBKY. JlJIH 3THX 

c.TJyqaeB npHMeHHIOTcH lIIypynhl If BIfHTbI C nOTa:HHbIMH rOJIOBKaMH. 

OOJluu,OBKa H oouBKa KY30Ba. 06JIHII.OBKa KpenHTCH K .lI.epeBHHHOMY 

KapKacy rB03.lI.HMII (Q?Iir. 157, a, 6), CTbIKII OOJIHII.OBKH nepeKpbIBaIOTCH 

llITaoHKaMH (HaKJIa.lI.KaMU) 113 Meta JIJIa, a 11Hor.lI.a H H3 .lI.epeBa 
(Q?lfr. 157,8). 

a) 
UJ z) 

iJ) no 1//1 e) IK) 

u.) 

<l>Hr. 157. KpenneBiie o6nHu,oBlnt Ha KapKace. 

lllTaoHKH KpenHTcH lIIypynaMH. B MecTax, f.lI.e naHeJIH OOJIHUOBKH 

He 3aKpenJIHIOTCH Ha KapRace, CJIe.n.yeT CTaBHTh BO:HJIOlIHbIe npOKJIa.n.KH 

.lI.JIH HaTHra naHeJIeM BO H30eJKaHHe CTYKa OOJIHII.OBKH 0 KapKac 
(Q?Hr. 157, z). [Opu30HTaJIbHbIe CTbIKH )J.OJI)KHbI ObITb BbInOJIHeHbI TaK, 

tITo6bI npe)1.0repaTHTb 3aTeKaHHe BO}J.bI (<pHr. 157, u). 
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B )J.BepHbIX H OKOHHbIX npOeMaX npHMeHHeTCH KpenJIeHlIe oOJIII
UOBKII Oe3 rB03)J.eH - BnO)J.BOpOT ( qmr. 157, a H 3). fOO3)J.H )J.OJIiKHbI 
ObITb nOCTaBJIeHbI TaK, lITOObI .n::peBecHHa Kap,Kaca He paCI.I.J.enJIHJIaCb, 
T. e. no B03MOiKHOCTlI )J.aJIbm·e OT KpaH opYOKa (qmr. 157, 9/C). TIpHMep 
HenpaBHJIbHOrO [lOJIOiKeHHH rBo3.rr.eH lIOKa3aH Ha cpHr. 157, e. Ha 
nJIaCHme oOo.rr.BepKa OOJIHUOBKa KpenHTcH oe3 HOpMaJIeH nyreM 
oOiKHMa (cpHr. 157, K). 

HapYiKHaH .rr.epeB.SIHHaH oomHBKa, npHMeHHeMaH Ha KaoHHax rpy-
30BbIX a'BTOMOOIIJIeH H cpyproHOB, 3aKpenJIHeTCH rBOOJ{HMH; roPUbI 
ee HHorJ{a 3a)J.eJIbliBaIOTCH MeTaJIJIHlIeCKHMH HaKJIa)J.KaMH. OOIIIHBKa 
J);'eJIae'J1CH c cpacKaMII HJIH 000 HHIX; paOOOJIOiKeHHe peeK sepTIIKaJIbHoe. 
3m npenHTcTByeT 3aTeKaHlIIO BOJ{bI H B OoJIblIIHHCTBe KOHCTPYKUHH 

OOJIerllaeT YCTaHOBKY peeK. 
BHYTpeHHHH OO:UBKa KpenHTCH K )J.epeBHHHOMY KapKacy rB03)J.HMH 

HJIH mypynaMH C nOMOI.I.J.blO 060HHbIX (OTJ{eJIOllHbIX) maHo, paCKJIaJ{oK, 
mTaoHKoB H ApyrHx J);e~opaTHBHbIX ,neTaJIei'I (CM, rJI. VIII). 

TIpoBo,na 9JIeKTpoooopy,noBaHHfl YKpenJIHIOTCfI Ha KapKace npoBo
.HOllHbIMH cKooaMH. 

MecTa COe.D.HHeHHH J{epeBa C MeTaJIJIOM npoMa3bIBalOTcH CneUHaJIb

HOH npOTHBocKpHnHoH H aHTHKopP03HHHOH MaceoH HJIH HapoM. [PYH
TOBKa ,n:eTaJIeif KapKaca, KaK npaBHJIO, npoH3Bo)J.HTCfI nOCJIe nO)J.coopKH 

Y3JIOB, a B OTBeTCTBeHHblX KOHCTPYKUHHX l'aKiKe nOCJIe COOPKH Bcero 
KapKaca. 

npaBHJIbHbJe npUeMbJ KOHCTPyupOBaHUSI. ,UJIH YMeHblIIeHHfI Beca 
JlepeBHHHbIX KY30BOB HyiKHO npHMeHfITb B HeOTBeTCTBeHHbIX lIaCTHX 

KapKaca AepeBO JIerKI1X XBOHHbIX nopOA COOTBeTCTBYIOLUeH BJIa>KHOCTH, 
3aMeHfITb rpOM03AKHe H30rHYTbIe )J.eTaJIH KJIeeHbIMH, H30eraTb H3JIHm
Heft OKOBKH ,neTaJIei'r, 3aMeHfIH ee 3aKpeII.JIeHHOH OOJI HUOB KOH, COI<pa
IJtaTb ,l(JIHHY HOpMaJIe:fi, YTanJIHBaH HX rOJIOBKH. 

TeXHOJIOrHQHOCTb TpeoyeT TaKoro BbIIlOJIHeHHfI pa3JIHlIHbIX nO.D.pe· 

30K, YCTynoB, waJIbueB B ,l(eTaJIHX, npH KOTOPOM B03MO>KHO HaHMeHb
mee CKaJIbIBaHHe BbICryIIa IOI.I.J.HX lIaCTe:fi KaK BO BpeMH oopa60TKH 

n:eTaJIeH, TaR II npH 3KCIIJIOaTaUHH. KpoMe Toro, HeoOXOAHMO npH BbI
nOJIHeHHH BblpeSOK HMeTb BbIXO,n )J..rrfI HHcTPYMeHTa, ooecnellHBaTb 
y.rr.OOHbIH "TJ;OCTYIO K HOpMaJIHM }l}I5I HX YCTaHOBKH, peryJIHpOBIKH II 
I<penJIeHHSI. 

Ha <pHr. 158 nOKa3aHO HeCKOJIbKO npHMepoB npaBHJIbHOrO H Henpa
BH.JIbHOro BbIIlOJIHeHHH pa3JIHQHbIX nepexoAoB B ,n:eTaJIfIX. 

PeKoMeH)J.yeTcH CKBOSHoe BbIIlOJIHeHHe no,n:pesoK HJIH BbmOJIHeHHe 
IIX co cKpyrJIeHHbIMH BbIxo,n:aMH ,n:JIH HHcTpYMeHTa. 

MaJIafI TO.JII.I1.HHa CTeHOK II OCHOBaHHfI MOiKeT 6bITb ,n:ocTHrHYTa 
('.oKpal.I1.eHlIeM celleHHH 0PYCKOB II YTanJIHBaHHeM OKOBKH, cpaHepHof, 
06HBKH 13 nOApesKH (<paJIbUbI) KapKaca. 

HenpoHHuaeMocTb KY30Ba )J.OCTHraeTC.SI, KaK H B MeTaJIJIHlIeCKHX 
Ky30Bax, nepeKpbITHeM ,n:BepHblx 3a30poB (IllHpHHa 3a30pa ,n:o 
3-6 MAt, a BBepxy H BHH3Y npH xopomeM OOo,n:BepKe ,no 10.M.M) KaH
TaMH II OKOHHbIX npoeMoB - cpeTPoBbI'MH iKeJIo6KaMH (OM. rJI. VII If 
VIII), a TaK>Ke xopomeH npoKJIeiiKOH H npoMa3KoH Ky3QBa H cOOTBeT-

].3 .uOJlM3TOBCKI1H 2507 
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CTBYIOlUHM paCnOJIO>KeHHeM JIHeTOB 06JI HUOB KH H peeK OOIllHBKH 
B cTbIKax. 

BeClllYMHOCTb ,nepeBSIHHoro KY30Ba 06eCnelJHBaeTCH nJIOTHOCTbIO H 
npaBHJIbHOCTbIO era coe)lHHeIIHH nYTeM TllJ,aTeJIbHOH nO)lI'OHKH, npo-

f/paOUllbHtJ HenpaOunbHO 
a 

fipa{jfJllbHO H enpaOUl1bHD~ 

flprr6ul1tJtfD 

e 

<pHr. 158. npHMepbI BblIIOJIHeHHfI ;~epeBflHHLlx ]J.eTaJIeii KapKaca: 
a - .D.JlHHa npHMoii 'laCTlI; 6 - .D.0JI6elKKa; 8 - CKB03HaSI n0J1pe3Ka; 2 - OOJ1peSl<a; 
iJ - Cl{[·03H3H q,pe3epOBKa; e II :JIC - CKB03HOft 033; a IlOJ1peSKa C BblXO,llaMH 

llJUI q,pes. 

KJIeHBaHHH COe]J.HHeHHH H npHMeHeHUeM npOTHBOCKIHInHbIX npOKJIa,nOK 
H MaCTHKH. B 3a30paX )lBepeii )lOJIlKHbI ObITb YCTaHQBJIeHbI peSHHOBbIe 

6YQlepbl H HanpaBJIHIOll(He IlIHnbI (YCTaHQBbI HJIH QlHKCaTOpbI). CTeKJI8 
)lOJI>KHbI nepeMemaTbCH B Jl.OCTaTOlJHO TIJIOTHbIX >KeJIo6ax. Bce lllapHHp-
HbIe coe,nHIHeHHH (npHBO)l )l.BepH If T. n.) )lOJI>KHbI OblTb cHa6>KeHbl 

npy>KHHHbIMH maH6aMH. 
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TIPOtIHOCTb H )KecTKOCTb KY30Ba oOeCrretIHBaIOTCSI Ha,n:e)KHOCTbIO 

KperrJIeHHH, KOCbIHKaMH OKOBKH, ,lJ,OCTarotIHbIM CetIeHHeM 6pYCKOB, 

pacrrOJIO)KeHHeM CetIeHHH 6oJIbIlIOH CTOPOHOM rreprreH,n:HKYJISIPHO 
nOBepxHocTH Y3JIa (OOKOBHHbl, KpbIlliH H T. ,n:.), coxpaHHocTbIO BOJIO

KOH ,lJ,peBeCHHbI B Ka>K,lJ,OH ,n:eTaJIH. 

D,OJIrOBetIHOCTb Koprryca ,lJ,OCTHraeTcSI 3amHTOM ,n:epeBSIHHbIX .LI.eTa

JIeH OT BJIarH rrpH rroMOmH cooTBeTcTBYlOmeM rpYHToBKH H oKpacKH 
.tl,eTaJIeM ,lJ,O H noCJIC C60PKH, rrpHMeHeHlUl ,lJ,y6a B KatIecTBe MaTepHaJIa 

.LI.JIH OTKpbITbIX ,n:eTaJIeM, YCTaHoBKH B MeCTax npO'HHKHoBeHHH BJIarH 

JlOTKOB ,lI.JIH CTOKa BO,lI.bI (HarrpHMep rrOJIOCTb Me:>K,lI.Y· 06JIHllOBKOH 

H OOHBKOII HH:>Ke nO,lI.OKOHHHKa rrpH orrycKaIOmHXcSI oKHax). 

YMeHblUeHHe tIHCJIa pa3Hblx ,lI.eTaJIeM MO:>KeT ObITb ocymeCTBJIeHO 

nYTeM YHIHlmKallllH CToeK (HarrpHMep B aBTOOYCHbIX KY30Bax) HJIH HX 

3arOToBOK, peoep l<pbIIlIH, nOnepetIHH OCHOBaHHH, ,lI.eTaJIeM OKOBKH. 

§ 4. nPHMEPbl KOHCTPYKlI.nn KY30B08 C tJ,EPEB5IHHbIM KAPKACOM 

fpyaoBoii cJlyproH «MOCKBH'I» (qmr. 159) HMeeT ,n:ByxMecTHoe ne

pe,lJ,Hee CH,lI.eHbe H rpY30Boe rrOMe~eHHe B 3a,n:HeM tIaCTH KY30Ba. LLepe
BSfHHblM KOP[]YC KY30Ba HBJIfloeTCH HecYIUH"M, COCTOHT H3 ,ll.!Byx 60KOBHH 

H K'Pbl'IlIH, YCTaHaBJIHnaeTCH Ha YCHJIeHHoe OCHOBaHHe CTaH.LI.apTHoro 
aBTOMOOHJISI «MOOKBH'1I» H KpenHTCSI OOepe,lI.H K M-eTaJIJIHtI·ecKOMY 

TaK:>Ke CTaH,lI.apTHoMY nepe.LI.KY. KapKac BbI[lOJIHeH H3 6~pe3bI H 06uIH:T 
H3IHYTPH Oepe30BOH OaKeJIHTHpOBaHHoM <paHepoM. Coe)J.HHeHHH ,lI.epeBHH~ 
HbIX .LI.eTaJleH BbIIIlOJIHeHbI Ha CMOJIHHOM KJIee. COe,lJ,HHeHHe Y3JIOB 

Me}J{.LI.Y coooH II KpenJIeHHe KaplKaca K [Iepe.IT!KY H OCHOBaHlHO npoH3'BO
JlHTCH C IrrOMOmblO yroJIbHHKOB-KOCbIHOK. 

4aCTb ,n:eTaJI€H H30rnYTOH <pOpMbI BbHIOJIHHeTCSI nYTeM XOJIO~HOM 
CKJIeMKH pH..LI.a rH'OKHX peeK TOJIIUHHOH 6-8 MM. EhOT orroc06 n03BQ

JIHeT rrpHMeHHTb .upeB€'ClIiHY c:paBHHTeJIbHO Hw,3Koro KatIe/CTBa H 06ec

rretIHBaeT npOtIHOCTb ,lI.eTaJIeii, XOTSI H H€!ClKOJIhKO ys-eJIHtIH·BaeT llPY,lI.O
eMKOCTb H3roroBJIeHHSI. 

I\.apKac He 06JIHIJ.OBaH CHapY}J{H, Hero ,lJ,eTaJIH nOKphIThI np03patI
HhIM 3amHTHhIM JIaKOM. OOlllHBKa yrJIYOJIeHa B tIeTBepTh B ,lI.eTaJIH Kap~ 
Kaca H 3aKperrJIeHa ,n;epeBHHHbIMH paCKJIa,lI.KaMH. 

YCTaHOBKa IlIypynoB B paCKJIa,n:Kax ,n:JIH y,n:oOcTBa OTBepThIBaHHH HX 

npOH3Bo,n:HTCSI rrepneH,n:HKYJISIPHO rrOBepXHOCTH paCKJIa,n:KH, a He K rrJIO
CKOCTH COe.LI.HHeHHSI. lli Hrrr hI coe)J.HHeHHH croeK ,lI.'BePH C no.n:OKOHHHKOM 

BhJ.IIOJIHeHhI rJIYXll!MH, Ta.K KaK ,n:epeBHHHhIM KapKac HMeeTCSI TOJIhKO 
13 HH:>KHeii tIaCTH ,lI.BepH, a Ha nO.llOKOIHHHK CTaBHTCH CTaJIbHaH paMKa 
OKHa CTaH,n:apTHoro KY30Ba «MOCKlBHll». B 3a,lLHeH CTeHKe HMeeTCH 

LI;BYXCTBOptIaTaSI ,n:Beph, SI3hlKH 3aMKa KOTOPOM BXO.LI.HT B OPyc KphllllH 
II 6pyc rropora (CM. <pHr. 228). 

KaoHHhI rpyaoBbix aBToMooH .. TJeii 3HC-5 H YpaJI3HC. Ka6HHhI Bbl

rrycKaJIHCb B ,lJ,Byx BapHalITax - C MeTaJIJIHtIeCKOii OOJIHII.OBKOM 

(<pHr. 160) H C ,lJ,epeBHHHoH 06IlIHBKOH (qmr. 161). KapKac KY30Ba 
BhlIIOJIHeH H3 JIHCTBeHHHIJ.hI, HeOTBeTCTBeHHhle .lleTaJIH - H3 COCHhI. 

Coe,nHHeHHe ,n:eTaJIeH - Ha rrpocTblx IlIHrrax Ha KJIee, C IlIypyrraMH 
D.HaMeTpoM 5-6 M .... t, I\pOMe non_epetIHH OCHOBaHHSI H nepe,n:HeH CTeHKH, 
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coe,n:HHSIeMhIX rJIyxHMH llIHnaMH. B HaHOoJIee OTBeTcrneHHbIX coe,n:HHe
BIUIX H3HYTPM 1I cHapYiKH ycraHaBJIMBalOTCH KOCbIHKH. BHyrpeHHue 
KOChIHKH HaKJIa,n:Hble, HapYiKHble YTOnJIeHbl B KapKac, nOCKOJIbKY OHH 
Haxo,n:.sITCH no,n: OOJIHIJ,OBKOH. KpbIllia oOIlIHTa cpaHepoH, nOCJIe qero 06-
TRfHBaeTCH ,n:epMaTHHOM. 

BOKOBOH KOHTyP u;eJIbHo,n:epeSStHHOH KaOMHhI (B nJIaHe) HMeeT 
yrJIOBaThIe 01IepTaHHR, BCJIe,n:crBHe 1IefO ObIJIa H3MeHeHa cpopMa OOKO
BbIX 0PYCbeB OCHoBaHHH H KpblllIH npeiKHeH KaOHHbI C MeTaJIJIHqeCKOH: 
OOJIHUOBKOH:. Eno ynpOCTHJIO reXHOJIOfHJO H3fOTOBJIeHHSI 0PYCbeB. 
BpyCbSf KpbIIliH ClI.eJIaHbI H3 lI.BYX 1IaCTeH lI.JISf cOKpaw,eHHR OTXOlI.OB 
JIpeBeCHHbl npH npOH:3Bo.nCTBe KaOMH. 06e 1IaCTM Coe,n:HHSfIOTCH KOHyC
HbIM llIMnOM. KapKac nepe,n:HeH CTeHKH He H3MeHeH. BOKOBhIe CTeHKM 
MMelOT ,n:onOJIHHTeJIbHble fOpH30HTa.TIbHbJe OPYCKM ,n:JISf KpenJIeHHR ,n:epe
BHHHOH: OOIlIHBKH. 3a,n:HMe yrJIbI B KaOMHe C MeTaJIJIM1IeCKOH oOJIMUOBKOH 
He HMeJIM CToeK. r OpH30HTaJIbHble OPYCbR 3a,n:HeH H OOKOBbIX CTeHOK 

OhIJIII CO€,llIIHeHhI MeJK,n:y c060H H 3aKpbIBaJIHCb yrJIOBhIMH naHeJIRMH 
OOJIHIJ,OBKH. 

B UeJIbHO..ne.peBSIH'HOH KOHCTPYKUHM KaK 6oKoBaH, TaK H 3aJl.!HH51 
CTeUKH HMoClOT YfJIOBYJO C11OHKY. CTOHKH CKperIJIRIOTCH OOJITaMH. 
¢aHepHaH oOllIHBKa KPhIllJH 3aMeH€'Ha peHKaMH. }lOCKM O.611IHBKH He 
YTOnJIeHbI (KpOMe OT,n:eJIbHhIX Y1IaCTKOB) H KpenHTCH K KapKacy rB03-
,n:HMH. 51III.HK no.nCTaBbl CH,n.eHbR .nepeBHHHhIH. OOllIHBKa lI.BepeH BafOH
HaSI. }lBepb He MMeeT nJIaCTHHhI oOo,n:BepKa. 

KaOHHa rPYSOBoro aBTOMOOHJlSI r A3-AA (<pHr. 162). nepe)l.HHSf 
CTeHKa ,n:-ep,eBSIHHoH KaoHHbl TaKaSI }Ke, RaJ{ y MeTaJIJIMqecKOH: Ka6uHhI. 

OCHOBaHHe, 3a,n:HSIH CTeHKa, ,n:BepH H J<PbIJIbH HMelOT ,n:epeBHHHhIH Kap
Kac. KpbIllia OOTHHYTa ope3eHTOM, 3a,n:HHH CTeHKa OOHTa ,n:OCKaMH, 
a ,n:BepH - 0611IMBKOii, HeCKOJIbKO YTOnJIeHHOH B KapKac. CTeKJIa 3a,n:
Hero OKHa H OKOH ..nBepM 3a}KaTbI ,ItepeBSfHHbIMH paCKJIa,ItKaMM; npoeM 
;J.BepH ynJIOTHen pe3HHOBOH TPyOKOI1. OKHO ,lJ.BepH pa3,n:BH}KHOe, BHy
rpeHHSIH OOliBKa .llBepM M3 KapTOHa. Pa3.llBH:>KHble OKHa ,ItBepH COOM
palOTCH B OC060H paMe (ce1IeHHe H-H Ha <pHr. 162) H KpenSITcSf 
K KapKacy ,n:BepH yrOJIbHHKOM H npyrKaMM, KOTopble MoryT ObITb HC
nOJIb30BaHbI TaK}Ke ,ItJISl YCTaHoBKH ope3eHToBoH OOKOBHHKH BMeCTO 
paMbT co CTeI{JIaMH. 

KOHCTPY,KUIHI HMeeT cpepMooopa3HhIe OoKOBHHbl KpblllIH H npaBHJIb
HYIO YCTaHoBKY llIypynoB (ce1IeHMe F-F M /-/). }lepeBSIHHaH oOllIHBKa 
,ItBepeH BbITIOJIHeHa 3ano,n:JIHUO C IIoBepxHocTblO KapKaca (ceqeHHR 
B-B, C-C, K-K). 

KafiHna rpY30Boro aBTOMOOHJUI 3RC-150 BblITycKa )1.0 1949 r. Oeo
OeHHOCTbJO 3TOti I<:aOlUlbI (cpHr. 163) SIBJISIeTCH npHMeHeHMe llITaMno

naHHoH <paHepHoH 06.T!HUOBKH; KaouHa HMeeT cKpYfJIeHHYIO <P0PMY, 6e3 
lCJIOiKHOrO H TSI1KeJIOrO KapKaca. <f>opMa KaoHHbI CoorneTCTByeT olJep
TaHHSIM onepeHHfl H MeTaJIJIHtIeCKoft nepellHeH CTeHKH. 

B HaCTOSllltee BpeMH .llepeBHHHbIe Ka6HHbI 3He·150 3aMeHeHbI Me
raJIJIHlIecKHMH (eM. HHme). 

KyaoB aBTo6yca 3UC-t6 (<pHr. 164). KapKac KY30Ba BbInOJIHeH H3 
llpesecHHbT paa.nHtIHbIX nopoll, B qaCTHOCTH OTBeTC1BeUHbJe crOHKH H 
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<I> Hr. 161. UeJJbHO.Il,epeaSBHas Ka6MHa YpaJJ3HC: 

I.' \" 

1 - MeTaJlJlH'IeCKHH nepeJlOK; 2 - cnHHK3 CHJl.eHbR; 3 - neJl.8JlbHWii nOJJ:" - nOJl.ywK3j 5 - wypyn; 
6 - rSOSJl.b; 7 - Be-rpoBoe OKHO; 8 - HaKJla.Q.Ka: 9 - peweTKa 3aAHerO OKRa; 10 - nOJlCTaBa CHAeHbl1; 

/1- S3JlHSS CTeHK8; 12 - SIJKHM nOJla; 13 - OCH08aHee; 14 - ABepb; 15 - 6oKoBaa CTeHKa. 
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6pYChSI - H3 6YKa, .lI.y6a liJiH SICeHSI, 6pyChSI OCHOBaHHSI - H3 .lI.y6a HJIB 
HCeHSI, pe6pa Ii .z:r.yrH KpblIIIH - H3 IOepe3hI, JIHCTBeHHHU,hI HJIH SICeHH, 
061IIHBKa KphIlliH (nO)l, JJ.epMaTHH) Ii HaCTHJI nOJIa - H3 COCHhI. CKB03-
Hble npOrOHbI KpbIllili OTCYTCTBYIOT, HX 3aMeHSIIOT npOCTaBKH Me}l{)l.Y 

pe6paMH. ApKa KOJIeCa, paMa 3a.n.Hero OKHa, pe6pa KpbIlIIH H )I.pyrHe 
)l.eTa.lIH lI30rHYTOH <POPMhI COCTaBJIeHhI lI3 HecKOJIbKHX qaCTeH, coeAH
HSleMbIX KOHYCHbIMH IIIHnaMH. OOJIHUOBKa CTaJIbHaSI, KpenHTCSI lIIypy
naMH qepe3 IIITaOHKH. 
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<l>Hr. 163. Ka6l1ua 3HC-150 co wTaMR0BaHHoii q,aHepHoH 06Il1HBKoii: 

1 - Kpblwa; 2 - wTa6HK; 3 - WHO JlJlIl KpenJleHHII nOJlywKH; 4 - nOJlCTaB8 CH.L:eHblJ; 5 - nopY1JeHlti 
6 - MeTaJlJlH1JeCKali nepeJlHIUI CTeHKa; 7 - CT01JHblH )J{eno6. 

KapKac 3aKpblTOrO KY30Ba 3HC-tOt (q,Hr. 165). KY30B HMeeT 
cKpyrJIeHHYIO cpOpMy; MHorHe )l,eTaJiH ero KapKaca C)I,eJIaHbl COCTaB
HbIMH H3 JJ.y6a HJIH HceHH; pe6pa KpbIlIIlI BbIllOJIHeHbI lI3 6epe3bI, 
peHKH - H3 COCHbI. 

LJacTh JJ.eTaJIeH - IIITaMIIIOBaHHhle CTaJIblHbIe (KpOHIIITeHHhI nepe.llKa, 
YCHJIHTeJIH 3a,UHeH CTeHKH, .lI.Y>KKll KpbllllH - Ha cpHlr. 165 YKa3aHbl 

CTpeJFKaMu). ApKa KOJIeCa B KOHtTPYKUHH' oreyTCl'ByeT, H 3TOT Y3eJI 
KapKaca npHoope-raeT 3aMKHyrbIH KOHTYP TOJIbKO ,"oCJIe ycraHoBKH 
OOJIHUOBKH. .llJIHHHble H H60rHYTble HaJJ. 3aJJ.HBM MOCTOM npo.llOJIbHbIe 
6pyCbSI OCHOBaHHH COCTaBHble. 3a.ll.HSISI naHeJih nOJIa MeTaJIJIHrqecKaH 
IIITaM[lOBaHHaSI. JIHCTbl 06JIHUOBKH CBapHBalOTCH nOCJIe YCTaHOIBKH HX 
Ha KapKac. 





ct»Hr. 165. .l1epeBHHHO-MeT8JIJIHlJeCKHH KapKac KYSOB8 3He.101; CTpeJIKaMH YK8S8HbI CT3J1bHble )leraJIH. 
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EUHCTPYKUI151 KDPIIYCA KY3DUA 
---------- ------------------------_. 

§ 5. nJ1AT~OPMbI rpY30BbIX ABTOM06HnEFI 

nJIaT«iJopMa C OTKH,lJ.HbIMH OOpTaMH (cpHr. 166) COCTOHT H3 OCHOBa· 

HH5I, YKperrJI5IeMDrD XOMYTaMH Ha paMe maCCH, HerrOJI.BH}I{HOrO rrepe,n

Hero 6opTa, OTKU,nHbIX 60KDBbIX H 3a,UHero 60pTOB. B rrOJI.HHTOM nOJIa

JKeHHH 60PTbI coe,nHHeHbI KpIOKaMH. MaTepHaJI )J.OCOK H 6pYCbeB

COCHa UJIH JIHCTBeHHHlJ.a. Bo H36e}l{aHHe nOBpe}l{)l,eHI-m ,nOCOK 6oPTOB 

H JI.JIH YBeJIlflleHIUI HX )KeCTKOCTH (B oco6eHHOCTH npn 60JIbiliaH ,nJIHHe 

II.lIanpOpMbI) K 60pTaM Kperr5ITCSI 60JITaMH OT60HHble 6PYCb5l. TOPll.bI, 

sepXHHe KpOMKH 60PTOB H 3a)lHHH nopor nOJIa CJIe.nyeT OKOBbIBaTb Me

TaJIJIHlJeCKHMH yrOJIbHlIKaMH. KpaHHHe )J.OCKH nOJIa, K I{OTOPbIM Ha 

neT JIHX I{penHTC5I 6aKOBble 60PTbI, .nO~T}JKHbI 6bITb Ha.n.e)KHO cae,nHHeHbI 

6aJITaMU C nOnepeqHbIMH 6pYCbHMH OCHOBaHHH, npOqHe )J.OCKH MorYT 

6bITb 3aKpenJIeHbl rB03,1J.HMH H mypyrraMH. 

TIJIaTcpapMbI 3Toro Turra npHMeHHIOTC5I Ha 60JIbmHHCTBe oTIIeCTBeH

HbIX rpY30BbIX aBTOM06HJIeH. Ha aBTOM06HJIe r A3-S1 nJIaTcpopMa 
HMeer HeoTIUI)J.Hble 60KOBbIe 60PTbI Ha CToHKax. OTKH,nHbIM HBJI5IeTCH 

TOJIbKO 3a,nHHH 60pT (CM. (lmr. 169). 

nJIaTlPopMa co C'beMHbIMI( BblCOKHMH oopTaMH (cpHr. 167) HMeeT 

OCHaBaHne, aKOBaHHoe CTaJIbHOH paMoH C OTBepCTH5IMH-rHe3,naMH ,nJI5I 

CToeK 60pTOB. EOPTbI pa3)l.eJIeHbI Ha ,nBe-TpH CeKII.HH, lITO o6JIerqaer HX 
MOHTa}l{ H n03BOJIHeT oTKpbIBaTb O,nHy H3 CeKII.HH Ha neTJI5IX, KaK 

CTBOPKY JI.BepH. EOPTbI npHT5IT.HBaIOTCfl K OCHOBaHHIO 3anopaMH H co
e,lI.HH5IIOTCfl KpIOI{aMH. TIoBepx CTbIKOB ,lJ.OCOK nDJIa HHor,na HaKJIa,nbI
BaIOTCH npoq-m.1lI1pOBaHHble CTaJIbHble nOJIOCbI, KOTopbIe o6JIerqalOT 

nepe)J.BHTaHl1e rpY30B B,nOJIb KY30Ba, rrpeJI.OTBpallJ,aIOT CKaJIbIBaHHe KpO
MOK ,nOCOK H ,neJIaIOT nO.iI repMeTlPIHbIM. TaKa5I KOHCTPYKll.HH nOJIa 

nplIMeHfleTcH II ,nJIl! KY30BOB ,lI.pyrIIx TIInOB. 
YHHBepCaJIbHbJU KySOB (qmr. 168) COCTOHT 06blQHO H3 n.naTcpDpMbI, 

KOTOpa5I MOJKeT HCnOJlb30BaTbCH 6e3 60PTDB, C HH3KHMH 6opTaMH, 

C BbICOKHMII pemeTqaThIl\!!I 60pTal\1H II cKaMeHKaMI-I lIJIH C BbICOKHMH 

60pTaMH Ii TeHTOM. 

1. TI.T} a T cP 0 P lVI a 6 e 3 6 {) P T 0' B. OC'HoBaHIIe KY30Ba HMeeT .ll.Ba 
n PO,lI.OJIbHblX II UeCKOJlbKO nOnepeqHbIX 6pycbeB. EpYCbH KpeITSITCH 

K paMe maCCH XOMYTaMH. DpH OTCYTCTBHH HJUI TPYJI.HOCTH 1I3fOTDBJIe

HH5I ,lI.JIHHHbIX xOMyroB KpenJIeHHe OCYllJ,eCTBJIHeTCfl npn nOMOllJ,H CK06. 
BpyCbH coe)J.HHHIOTCH yro.lIbHHKaMH. TIOJI HaCTlIJIaeTCH Ha 6pYCbSI C CD

xpaHeHHeM 3asapa MeJK.lI.Y ,nOCKaMH. 3a30p 3aKpbIBaeTC5I npo,nOJIbHbIMH 
HaKJla,lJ.KaMII. B 3a,lJ.HeH qaCTH KY30Ba Me2K.ny np0,lI.OJIbHbIMH 6pyCb5lMH 

KpenHTCH BMeCTHTeJIbHbIH HHCTpYMeHTaJIbHbIH flIII.HK C MeTaJIJIHqeCKOH 

ABepI{OH H BHCflQIIM 3aMKOM. Bnepe.1lH H n03a,nH KOJIeC YCTaHaBJIeHbI 

6pbI3rOBHKII co cTyneHHMH-CK06aMH:. Ha 3a,nHeH KpOMKe nOJIa BO H36e
iKaHHe ee CKaJIblBaHIUI YCTaI-IaBJIHBaeTCH nopor yrJIOBOrO CeqeHHH. 

2. TI JI aT cP 0 P ]\1: a C H II 3 K H M If 6 apT a M H. Ha onHcaHHOH 

13bIIIIe nJIaTcpapMe l1pIl rrOMOllJ,If CBapHb!X KpOHIlITeHHOB H 6aJITaB, npo

XO.nHllJ,HX qepe3 nOJI II nOnepeqHble 6pYCbH, YCTaHaBJIHBalOTCH OOKOBble 

60PTbI c rHe3"lJ:aMH CToeK peIIIeTKH. nOCKH 6apTOB KpenHTC5I I( rHe3,naM 

60JITaMH. 3a,lI.HHH 60PT OTKH,lI.HOH Ha neTJIHX, OH HMeer nopYlJHH H 
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OKOBKY cBepxy H C OOKOB. 3a.ll.HHH OOPT Y)l.ep}l{HBaeTCH B 3aKpbIToM 
nOJIO}l{eHI1I1 uenblO B qexJIe, Ha)l.eBaeMOH Ha yIIIKH. Ha Bcex oopTax 

I1MeIOTCH KplOKH .ll.JIH 3aBH3bIBaHI1H rpY3a H npHTHrHBaHHH TeHTa. 

3. IT JI a T 4J 0 P Mac B hI CO K 11 M 11 P e III e T qaT bI M H 6 0 p

TaM 11 H C K a M e H K a M H. B rHe3.ll.a BCTaBJIHIOTCH CTOHKI1 peIIIeTKH. 

Ha CTOHKax npe.ll.YCMOTpeHbI KpOHIIITeHHbI HaBecKI1 OTKH.ll.HblX CKaMeeK. 

B OTKI1HYTOM BI1.ll.e CKaMeHKH oopa3YIOT CnJIOIIIHYIO peIIIeTKY oopTa, 

a ·KOr.ll.a CKaMeHKH onymeHbI H CJIY}I{aT .ll.JIH CI1)l.eHbH, BepXHHe nJIaHKI1 
peIIIeTllaThIX ooproB HBJIHIOTCH cnHHKaMH. CKaMeHKH Y)l.ep)l{HBaIOTCH B 

BepXHeM nOJIO}l{eHHH Sa}l{I1MaMH, a B HH}I{HeM ~ CKJIa.lJ,HbIMH nO,l(nop

KaMH. ITepe.ll.HHe yrJIhI perneTllaTbIX OOPTOB COe.ll.HlHeHhI KlpIOKaMH, 

a 3a)J.HHe, He CBH3aHHhle Me}l{JIY COOOH, CTHrHBalOTCH peMHeM. 

¢Hr. 169. YHHBepCaJlbHbIH KY30B npoCTeHllleH: KOHcrpYKllHH. 

4. n JI a T 4J 0 P Mac B h( C 0 K H MilO 0 pTa M II Ii T e H TOM. 

B CTOHKH perneTqaTbJX 60PTOB BCTaBJIHIOTCH .ll.epeBHHHble )l.yrH, H Ha 

HI1X peMHHMI1 HaTHnmaeTCH Ope3eH'TOBbIH TeHT. npyrI1Mlt npI1MepaMlt 

YHH<BepCaJIbHOrO KY30Ba MorYT ,CJIY}I{HTb KY30B Ha IIIaCCH r A3-51 

(cpHr. 169) 11 KY30B, pa3pa60TaHHhIH I1H)K.-IKan. B. 3aXapqeHKo. 

KY30B oa3HpyeTcH Ha CTaH)l.apTHOH rpY30BoH nJIaTq,opMe, H Y3JIbl 
ero HBJIHIOTCH KaK ObI )l.onOJIHeHHeM K nJIaTcpoPMe. K .ll.OnOJIHHTeJIbHbIM 
Y3JIaM OTHOCHTCH Ha)l.CTaBHbIe OOpThI, cKaMeHKH, n.yrH H TeHT. KPOME 
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TOro, Ha 3a,nHeM oopry YCTaHOBJIeHbI OTKH,lJ.Hble 

B KY30Be MoryT OblTb CHSlTbI n 3aKpenJIeHbI no 

rreperopo,nKH. 
CKaMeHKH MoryT 3aHHMarb TpH 

nOJIO:>KeHHH - 'BepXHee BepTHKaJIb
Hoe, Kor,na OHH ,nQUOJIHHIOT Ha,nCTaB

HOll OOPT, rqpHaOHTaJIbHoe, KOr,lJ.a 

OHH Ol1HpalOTCH Ha n~CTaBKH, H 
HH.iKiHee BepTMKaJIbHoe, KOI",na OHH 
onym;eHhl. KOHen cKaMeHKH OKO

BaH; O~OB,Ka MO:>KeT CJIy:>KHTh no

pyqHeM npH Hoca,nKe JIIO,neH. TIpo
pe3H B OKOBKe ,lJ.aIOT B03MO:>KHOCTh 

.MOHTHpOBaXh CKaMeHKY KaK nepe
ropoJtKy. B KY30Be r A3-AA CKaMhII 

CTaBHTCH o,nHa Ha,l:( ,npyroll M CO
'3,l:(am ,lJ,Ba CTOHJIa ,IJ.JIH JIOIIIai/l;ell, B 
Ky30Be 3HC-5 OHH CTaBHTCH QT

~eJIb'HO, C03)J,aBaH 'DpH CTOllJIa. 
Ooo6eHHhIM OTJIH:tJHeM 3THX Ky-

3OBOB HBJIHeTCH 003MO:>KHOCTh H3-
MeHHTb BHyrpeHHlO1O BbICOTY Ky30-
Ba B npe,l:(eJIax 1,6-2 M nepeMem;e
HHeM .ll.yr TeHTa B rHe3,lJ,aX 'FI 3aKpe
nJIeHHeM HK cTO'nopHhIMM OOJITaMM 
B pa3JIlfllHbIX nOJIO:>KeHHHX. 

TeHT C .n:yraMM, CHHThlH C KySO

'Ba aB1'OMOOMJIH, MoiReT CJIYLlUITb 
naJIaTKoll. 

KyaoB nOKan r A3-415 
(qmr. 170). KY30B neJIbHOMeTaJIJIH
qecKHll, YCTaHaBJIHBaereH Ha pa'MY 
JlerKOBOro aB1'OM06MJIH M 1 II co

CTOMT H3 KOPhlTooopa3Horo Hm;HKa, 
OTK~HOro Sa,ZJ;Hero OopTa H no,n~
eMHbIX npo,n;OJIhHhlX CKaMeeK Ha 

CKJIa,lJJHhIX 'KlpoHiliTeitHax. BOPTbI KY-
30Ba YCMJIeHhl TI-06pa3HbIMH rrpH
BapeHHhIMH HJIH rrpHKJIerraHHbI'MH K 
naHeJIHM cToHKaMH. B sepxHell qa

CTH croeK npe,n;ycMoTpeHhI rH~a 
,IJ.JIH KpenJIeHMH nopyqHeH. BOKoBble 

naHeJIH H'MelOT yrJIYOJIeHHH ,l:(JIH 

60JII:mIeH :>KeCTKOCTH. K naHeJIHM 

qepe3 ,lJ.epMaTHHoBbIe npOKJIa)J,Kll 

rrpHKperrJIHIOTCH 3a,lJ.HHe KtpbIJIbH. 

3a,n'HHH t50PT lIo,n;BeIIIeH Ha neT-. ... 
JIHX C HH:>KHeH CTOPOHbI H B aaKpbI-

14 .llOJlM8rOBcKHli' 2507 

nO,lJ.HO>KKH; CKaMeHKH 

ero cepe,nHHe B BH,lJ.e 

ogorliJi 
qJo 
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TOM .flOJIO)KoeHHH '3aKperrJIHe'PCH KplOKaMH Ha uerrHX. Il.errH rr03BOJIHIOT 

OTKHHYTb 60pT B ropH30HTaJIbHoe rrOJIO)KeHHe, 6JIaro.ll.apH lIeMY KaK 

6bI Y)l;JIHHHeTCH rrOJI rrJIaTCpOpMbI. IlO)l;06Hce YCTpoifcTBO B nOCJIe)l.Hee 
BpeMH nOJIyqHJIO pacrrpOCTpaaeHHe H Ha )l.pyrHx KY30Bax )l;JIH rpY3a 
(HarrpHMep r A3-51). CKaMeMKIf H n0Jl,I10pKH - lIlTaMrrOBaHHble. IlOA

rropKU COCTOHT H3 .ll.BYX qaCTeH:, rrOJIO:>KeHHe lIlapHHpOB KOTOPbIX no,LJ,O-
6paHO TaK (CM. BH,LJ, C3a)l;H Ha qmr. 170), liTO rrOCJIe rrepeXO,LJ,a cpe)J.Hero 
ruapHHpa lIepe3 HeMTpaJIbHYIO TOqKY rro.n;rropKa He CKJIa)l.bIBaeTCH rrpn 
HaJlUlIIUI rraCCa:>KHpOB IHa cKaMeH'Ke. 

§6. KOHCTPYHPOBAHHE METAnnHQECKHX KY30BOB 

Bbl60p Y3J10B MeTaJlJlHlJeCKOrO Kopnyca. PaccMoTpHM cne.n;YIOIII.He. 

TpH THrra KY30BOB: HecYIII.HM KY30R JIerKOBOro aBToM06HJIH (mrra 

r A3 M-20) , TpexMecTHYIO Ka6HHY rpY30Boro aBTOM06HJIH H KY30B ro

pO,lI,CKOrO aB1'06yca. MeTo)l.HKa rrpoeKTHpoBaHHH ,lI,JIH Bcex Tpex KY30BOB 

O.ll.HHaKOBa, HO oco6eHHocTH Ka:>K)l;OrO THrra KY30Ba HaKJIa,ll,bIBaIOT cBoH 

O1'rreqaTOK Ha OT,LJ,eJIbHbIC 3TarrbI II rrpHeMbI npoeKTHpoBaHHH. 

,UJIH HecYIII.HX KY30BOB JIerKOBOro aBTOM06HJIH 11 aBTo6yca .lI.OJUKHO 
6bITb npe:>K,lJ.e Bcero Bb16paHo HarrpaBJIeHHe lleH:CTBYIOllJ"HX CHJI B KOp

rryce II rrpOaHaJIH3HpOSaH rrOpH,lJ.OK rrepe,lJ.allu HarpY30K or ,lJ.BuraTeJIH, 

01' TOqeK KperrJIeHHH rrO,LJ,BecKH If T. )1;., rrOCJIe lIero rrpOH3BO,lI,lfTCH npe)l;

napHTeJIbHbIM paClJeT HarrpH)KeHm1 B OT)l;eJIbHblX CTep)KHHX (CM. fJI. VI). 
PaClIeTHbIe celleHHH C'rep:>KHeH, KaK rrpaBH.ilO, nOJIYlJalOTCH 3HallHTeJIbHQ 

MeHbllie Tex, KOTopble Heo6xo.ll.HMbI ,LJ,JIH o6ecrrelleHHH HX npollHocTH B 
OT.u.eJIbHbIX MeCTax (KperrJIeHHe JI..s-epeH: K cToMKaM H T. rr.), 000l'B€T

CTBHH YCJIOBUHM TeXHOJIOrn:q,eCKOH: o6pa6OTKH UJIH oBHewHero BH~a. 
llD.TlYlJlfB ,lJ.aHHbIe paCqeTa Ii corrOCTaBHB HX C )IJlHHbIMH rrpoeKTa 

CPOPMbI KY30Ba (rOJImHHOH croeK, rrpoeMon- OKOH II T. )1..), KOHCTPYKTOP 

npHcryrraeT K rrpoeKTHpOBaHHIO celleHIIH OT,LJ,eJIbHbIX CTep1KHeH Koprryca. 

IlPH pa3pa6oTKe CelJeHHH: KOHCTPYKTOP )1;OJI)KeH orrpe,LJ,eJIHTb: 
1. KaKoB rrpoqHIJIb naHHoro CelJeHHH - OTKpbITbrfi HJIH 3aKpbITblH: 

(Kopo6lJaTblfi) . 
2. KaKHM crroco6oM MOiKe1' 6blTb o6pa30BaHo .n.aHHoe celleHlle: 1I3 

6JIH3JIe:>KaIUHX JIHCTOB 06JIHUOBKH (HarrpHMep JIo60BOH 6pyc KPbIIlIH), 
rrYTeM BBe.n.eHHSI B KOHCTPYKUHIO oco6oro CTep)KHSI (HarrpliMep Cpe,LJ,HHH 
CTOH:Ka) HJIH llpoqJlIJIHpOBaHueM 06JIHUOBKH C ,LJ,0I10JIHHTeJIbHbIM yCIIJIe
BHeM 31'01'0 MecTa (CTOMKa n€pe.n.Ka C YCHJIHT€JIeM ,LlJIH HaBeCKH .l(sePIf). 

3. KaKHe OlJepTaHHH ,LJ,OJI:>KHO HMeTb CelJeHHe ,LJ,JIH rrpHTBopa )l..BepeH, 

.ll.JIH yrrJIOTHeHHH HJIU KperrJIeHlIH OKOH B celleHHHX, OrpaHUlJHBalOll~ux 

OKOHHbIe If )l;BepHbIe rrpoeMbI. 
4. Onoco6 KperrJIetHHH K KOplITYCY 06HiBKI1 I-PIH paCKJIa.ll.KH. 

5. CooTBeTcTBHe BbI6paHHblx CeqeHHfl CelJeHHHM rrpHMbIKalOllJ,HX 

CTep:>KHeii, B oco6eHHocTIi eC.TIH CelJeHI1H o6pa30BaHbI JlHCTaMH 06JIH

UOBKH. 
6. Crroco6 H3rOTOB.TIeHHH COCTaBHbIX qaCTen CeqeHHH (Hcnonb30Ba

fH!C rOTOBOTO rrpocpHJIH, IlITaMrrOBKa, rrpoqJHJIHpOBKa, fll6Ka) H IIX 
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c60pKH (CBapKa, OKpOOJIeHUe 60JITaMH, KJIenKa, CoeJr.HHeHUe IIlyp'ynaMH 

no MeTaJIJIY If T. ,n.). 
,llJHI npHMepa paCCMOTpHM CTOHKH nepe,nHei1 CTeHKH Ha BbICOTe OKHa 

Ii SaMOlJHble CTORKH )lBepeR pa3JIHlJHblX aBTOM06HJIeH (lPHr. 171). 
CToHKa nepe)J.Heii CTeHKH Hecyru;ero KY30Ba JIefKOBOro aBToM06HJIH 

,l(OJI}KHa 6bITb 3aKpbIToH H MO}KeT 6bITb o6pa30BaHa naHeJIblO 3TOH 

CTeHKH HJIH naHeJIblO KpbIIIlH H BHyrpeHHeH: naHeJIblO BeTpoBofO OKHa 

a} 
\d 
H U 

I 

1 n [ 
oj e) !If} 
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q>nr. 171. CeqeHHe nepe}l.HeA CTOHKH If 3aMOQHoa cronKll JlBepH: 

a - cToAKa nepeJlHeff CTeHKH Hccymero KysoBa .MOCKBHlJ-; 6- cToiiKa nepeJlHeii CTeHKH Ka6HHhI 
3HC·lSO; 8 - cToAKa nepeJlHefi CTeHKH Ka6HHbI f AS-51; 2 - cToiiKa nepeJlHeii CTeHKH aBTo6yca 

311C-154j iJ - aaMO'lHaH cToiiKa aerKOBoro 8BTOM06HJlH fA3 M·20; e - aaMOlJHaSl cToAKa Ka6HHbI 
3I1C·ISO; :He - cToAKa JlBepHOTo npoeMa aSTo6yca 3HC·154. 

($Hr. 171, a). YCHJIeHHe CTOMKH B BepxHeH lJaCTH He Tpe6yeTcH, TaK 

KaK OHa HaKJIOHHaH H )J.BepHble neTJIH pacnOJIO}KeHbI HH}Ke nOHCHOH 

JIHHHH KY30Ba. nepe,nHHH CTopOHa CelJeHHH )J.OJI}KHa HMeTb BbIcTynalO
lllee pe6po )J.JIH Ha,neBaHJJH pe3HHOBoro ynJIOTHHTeJIH BeTpOBOfO OKHa, 
a 3a,nHHH CTopOHa - rJIa.n.KaH, HHOf)J.a C HeOOJIbIIIHM YCTynoM .l(JIH 

yranJIHBaHHH 060.l(BepKa HJIM C OTfH6KOH (B CJIYlJae BbIllOJIHeHHH )J.BepH 

C OT,neJIbHOH BepXHeH paMKOH OKRa). K CTOHKe npHJIeraeT paCKJIaAKa 

BeTpoBoro OKHa, KpeIIJIeHHe KOTOPOH IIIypynaMH no MeTaJIJIY TpeoyeT 
TOJIbKO MecTHbIX BbI,u.aBOK. TaK KaK B CelJeHHe nona,naeT CTOlJHbIH }Ke

JIOO, TO OH 6Y.l(er TOJIbKO YBeJIHlJHBaTb }KecTKOCTh CTOHKH. Bce lJaCTIf 

celleHHH MOryT 6bITb npO.l(OJI}KeHHeM npHMbIKaIOru;HX .n.eTaJIeH: HapY}K

HaH lIaCTb nepeXO.l(HT B naHeJIH KpbIIIIH H nepe.l(HeH CTeHKH, BHYTpeH

HHH - B JI060BOH 6pyc (Ha.l( BeTpOBbIM OKHOM) If B no,nOKOHHHK, CTOll

HblH }KeJI06 - B npO.l(OJIbHbIH opyc KpbIIIIH. nepBbIe JI,Be ,neTaJIH 

• 
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WTaMnyroTCH 3aO,ll,HO C naHeJIHMH, a CT01.IHbIH >KeJI06 np<><pHJIHpyerCH. 
Coe.n;HHeHHe .n;eTaJIeH OCYlll,ecTBJIHeTCH TOtIetIHOH :lJIeKrpOCBapKOH, npH
'q:eM CHalIaJIa CBapHBalOTCH BHYIlPeHHHH paMKa OKHa H HapY:>KHaH na 
HeJIb, a 3aTeM K nOJIYtIeHHo.H CTOHKe npHlBapH'BaeTCH CTOlIHbIH >KeJIOo. 

,ll.nH y.n;OOCTBa CBapKH B- flPO<PHJIe BHY'IlPeHlHeH paM"KH npe.nYCMOTpeHO 
yr JIyOJIeHHe. 

Ceq:eHHe TOH >Ke CTOHKH nepenHeH CTeHKH Y KaOHHbI rpY30Boro aBTO
M06HJIH .n;OJI:>KHO ObITb HHbIM (cpH,r. 171,6 H 8), TaK KaK B HeH BerpOBGe 
OKHO, OTKH.n;Hoe H Tpeoyer .n;pyroH KOHCTPYKUHH .n;JIH npoeMa. PaCKJIa,ll.KH 
OKHa B nepSOM CJIYtIae HeT, H BHYTPeHHHH CTopOHa CTOHKH .llOJI>K'H~ 
6bITb rJIa.ll.KOH, oes BH\LlHMbIX TOPUOB naHeJIeH. B 3TOM cJIytIae KOH
CTPYKTOP .llOJl>KeH npe.llycMOTperb npHMeHeHHe cBapKH C IroIIOJIb30Ba
HHeM BHYTpwHeii naHeJIH B K8'lIeCl1Be O.l(HOro H3 3JIeKTPO,nOB, OJl,'HOBpe
MeHHYIO CiBapKY ,lI.BYX CTblKOB [laHeJIeH HJlH BOO,ll.HTb B KOHCTpYKUHIO 
,lI.OnOJIHHTeJIbHbIH Ma,cKHlPoBOlIHbIH p,e3HHoBbIH npoqHlJIb, KapToHHY!9 
'npOKJIa.llKY, llQJIOCKY OOHIBKH H paCKJIa~KY JlJIH HX KpenJIeHHH 
( qnrr 171, 8) • 

B CTOHKe aBTOOYCHoro KY30Ba (cpHr. 171, e), 'KoTopaH COCTOHT H3 
CTaH,lI.apTHOro nporpHJlH, npH'HHTOrO .l(JIH Bcex CToeK Kopnyca, HapY>K
HOH H BHyrpeHHeii naHeJIeH, nepep.HHH lIaCTb paCClIHTaHa Ha ycraHooKY 
rJIyxoro CTeKJIa, KaK H y JIer,KOBoro aBTOMOOHJIH, a 3a,ll.HHH - rJIa,ll.KaH; 
K 3a.nHeii lIaCTH npHBepTbIBaeTcH :>KeJIOOOK oKHa. 

3aMOlIHaH CTOMKa nepe,ll.HeM ,lI.BepH JIerKOBOro aBTOMOOHJIH C Heey
'lll,HM KY30BOM (cpHr. 171, a) HBJIHeTC5I Cpe.ll'HeH HecYlll,eH CTOMKOH KOP
nyca H OJlHOBpeMeH!HO lHaBecHoH CTOHKOH Jl.JIH 3a.llHeM ,lI.BepH; ee celIe
lIHe 3axpbITOe (KopoolIaroe), COCTOHT H3 ,lI.ByX lIaCTeii, npHtIeM BHY
TpeHHSHI tIaCTb CHaO>KeHa oTrH6KaMH .llJIH C'BapKH H yrJIYOJIeHll'eM Jl.JIH 
SaKJIa.llKH KapTOHHOH flJIaCTHHKH no.n OOH'BKY. TaKaH >Ke cTOiiKa HeHecy
'lll,ero Kopnyca KaOHHbI Mo~eT 6bITb OTKPbITOH (rpn.r. 171, e). 

CToHKa ,nsepHoro iIFpoeMa aBTo6ycHoro KY30Ba (cpHr. 171,0IC) 
51BJIHeTCH O.llJHHM H3 HecYlll,HX cTeql2KHeH 6oKOBHHbI, TaK KaK OHa orpa
HHIlJHBaeT .l(B'epHOH npoeM, nepeCeKalOlll,HH [lO~OKOHHbIii nosrc. CTOiiKa 
BbIlIIOJIHeHa B'S .nBoHHoro CTaH.napTHoro nporpHJIH, npHHHTOro .l(JIH Bcex 
CTOeK. C O,ll.HOM crop OH bI K HeM npHMbIKaeT CKJIa.llblBalOlll,aHcH JJ.Bepb. 

c JlpyroM - IIIO.n'beMHoe OKHO. 
npH KOHcrpYHpOBaHHH neTeJIbHbIX CToeK HY>KHO npe.nYCMOTPeTb 

KpenJIeHHe neTeJIb H MeCTO .AJIH npoxo.n;a orpaHHlIHTeJIH xo.na .llBepH, 
a npH KOHCTpYHpOBaHHIi 3aMOtIHbIX CToeK - KpeIIJIeHHe ynopa 3aMKa, 
oycpepOB Ii HanpaBJIHIOlll,HX IlIHnOB. KpOMe TOro, OOpalll,eHHaH K .nBepH 
CTopOHa 3aMOlIHoH CTOMKH .nOJI>KHa HMerb YKJIOH, KOroPbIH oOeCnetIH
BaeT CBOOO)l.Hoe OTKpbIBaHHe H 3aKpbIBaHHe .nBepH (cpH.f. 172). 3Ta CTO
pOHa CTOHKH ,nOJI2KHa ObITb napaJIJIeJIbHa KaCaTeJIbHOH K OKPY2KHOCTH, 
HMelOlll,eii ueHTp Ha OCH neTJIH. B UPOTHBHOM CJIyqae yrOJI BHYTpeHHeA 
naHeJIH Jl.BepH 6y.neT 3a.neBaTb 3a CTOMKY .na2Ke npH HaJIHlIHH 3a30pa. 

CelIeHH5I pa3paoaTbIBalOT B HaTypaJIbHYIO BeJIH,tIHHY Ha MHJIJIHMe

TPOBOii 6YMare; BbI60p .neTaJIeH CeqeHHH .nOJI}{{eH CTpOro corJIaCOBbI

BaTheH co CTaH.napTaMH Ha npocpHJIH MeTaJIJIa, Ha npocpHJIb OKOHHbIX 

paMOK, pe3HHOBbIX H .nPyrHx ynJIOTHHTeJleA. 
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TIOCJIe npe.n;BapHTeJIbHOH paSpaOOTKH OT.ll.eJIbHblX CetIeHBH KOHCTPYK
TOp .ll.eJIaeT 9CKHSbI nepeXO.n;OB oJUIOro CetIeHHH B .n;pyroe, Y3JIOB Coe,I(H
HeHBH CTep1KHeii B nOJIyqalOllJ,BXCSI npB 9TOM naHeJIeH (tPHr. 173). 
9CKB3b1 cJIe,n:yer BblnOJIHHTb B aKCOHOMeTpBlIeCKoM BJIH nepcneKTHBHoM 
H300p1a1KeHHH. O,n:HoBpe
M·eHHO .ll.eJIaIOTCSI pa30BBKa 
Kopnyca Ha DQnCOOPKH (CM-. 
rJl. IX) B pasMeTKa CTbI
KQB Me.iKAY i()CHOBHblMH 
HaH60JIee KpynHbI'MH IIITaM
nOBaHHbllMB naHeJISlMH. 

COBpeMeHHblH Ky30B B 
saKOIHlIeHHOM BH.lJ;e npe,I(CTa
BJIHeT co6oH saMKHyryro 
CBCTeMY, B KoroPOH Bce 
;lJ.eTaJIH TerulO CBSlsaHbI. Ha
npHMep, naHeJIb KpblIIIH 
00 MHOCBX KOHCTPYKI(BSIX 
HBJIHeTCH O,ll.HOBPeMeHHO 

Hopnyt 

, 
HenpaOUflbHD I 

1 

iJlJepb 

npa/JUflbHO 

<PHr. 171. YKJIOH npHTBopa JlJUI o6eCneQeHHlI 
OTKpblBaHHlI H 3aKpblBaHHlI .IlBepH. 

u U 

HapY.iKHOH naHeJIblO BerpoBOro OKRa H yrJloBbIX CToeK, BepxHeB 
n aHeJIblO nepe)lIHeH CTeHKH H T. J(. B 9TOM CJlyqae nep~HHH CTeHKa KaK 
caMOCTOSlTeJIbHbIH SaKOHtIeHHblH y3eJI He CYllJ,ecTBYeT. 

CxeMa ,I(eJIeHHSI YSJIOB H rJIaBHblX naHeJIeH Kopnyca ,I(OJDKHa BblOH
paTbCH B COOTBeTCTBli1i C AonYCKaeMOH rJIYOHHOH BblTSI:>KKB naHeJIeH Ha 

«Pur. 173. 9CKI:I3 naHenH KpblillH. 

npeccax, TeX'HOJIOrHeH CBap
KH, "a TaK)Ke COOPKH H 
TpaHooopTUpOBKH ,n:eraJIeH 
H nO)J;c60poK II T. ,I(. npH
Mepbl HenpaBHJIbHOrO H 
npaBHJIbHOPO ,lI.eneHIIH KOP
nyca KaoHHbI nOKasaHbl Ha 
tPur. 174. B nepBOM CJIy
tIae (a) CTblKH naHMeR Ii 
OCHOBHbIX YSJIOB pacnOJIO
)KeRbI Ha nOSlCHOH JIliHIUI 
nepe,lJ;HeH II aa.n;HeH CTeHOK, 
Ha CTOHKax .BerpOBOro OKHa 
IIJIH HaA JIo6oBblM OPYCOM II 
UO,L'( ,lJ.B"epblO, npIItIeM HIDK
HSiSl K1pOMKa ,I(BepH Haxo

)J.HTCH npHMepHO H-a ypOOHe nOJIa. KpbIIlla 2 II HapY)KHaSi naHeJIb 
nepe,n:HeR CTeHKB 1 npe.zteTaBJUIIOT COOoH rJIyooKHe IIITaMlIlOBKH, a npoeM 
Be11pOBOro OKHa pacnOJIO)KOO B ,lJ;BYX ySJIax, H npH c6op:Ke Bcer,n:a B03-
MOiKHbI nepeKOCbI npoeMa. IIlBbI HaXO,ll.SlTCSI Ha HaII60JIee BIi;l{HMbIX 
yqacTKax nosepxHocTH (J1000BaH lIaCTb KpbIIIIH). Bo BTOPOM CJlYtIae (6) 
naHMb KpbI.WH 1 BbIDOJIHeHa sao,lJ.HO C HapY)I{iHoH naHeJIblO BerpoBOro 
OKHa B aepXHeH naHeJIblO uep~HeH CTeHKB. fJIYOHHa BbITSliKKH (B) 
QpaBHBTeJIbHO HeBeJIHRa BCJIeACTBHe Ha~JIOHa BeTpoaoro OKHa, npoeM 



214 KOHCTPYKUH5I KOpnYCA KY30BA 

seTpOBoro OI\H,\ BhILIITaMnOBaH B OAHOH naHeJIn. 3a)1.HSHI CTeHRa 2 
npe)1.CTa.sJISIeT co60ii naHMb HerJIyooKoii BhITSDKKff. CTbIKM pacuOJIO
)KeHbI Ha MaJI03aMeTHbIX MecTax, BM)1.MMhIe CThIKM naiHeJIH nopora YMeUb
meHbI nYTeM onYCKaHHSI HH)KHero KpaSl )1.BepH HH)Ke YPORHSI nOJIa. 

YMeHbmeHlie qHCJla H llJlHHbI BHllHMblX CTbIKOB oc06eHHo BalKHO, 

TaK KaK CTbIK nepeA oKpacKoH )1.0Jl)KeH ObITb OnJlaBJIeH H 3arJIa>KeH 
)1.eClmUHTHbIM R TSI>KeJlbIM CBHHUOBO-O.]lOBHHHCThIM npHnoeM. Bee npHnoSI 
)1.JlSI OnJIaBKH B JlerKOBbIX aBTOMoOHJISIX DhICllIero KJlaCCa )1.0XO)1.HT )1.0 
J 00 Ke. Pa60Ta ITO OTIJlaBKe - pyqHaSI H )1.0porOCTOHIII.3H. Ha <PHI'. 174,6 

4>Hr. 174. l{eneHHe Ka6HHL! Ha Y3 .. 1b1: 

R - r JlYORH3 RblTsUKI<II. 

npHBe)1.eH npHMep BbIllO.'lHeHllfi 3a)1.HerO CTbIKH KpbIlliH KaoHHhI, KOTO
pbIii pacnOJlO)KeH Ha Ma.TI03aMeTHoH qaCTH Kopnyca II BbIllOJIHeH TaK, 
qTO onJlaBKY ero MO}I{HO He )1.eJIaTb. Kpaii naHeJIH HMeeT 3arHO, BCJle)J.
CTlme qero OH CTaHOBHTCSI }KeCTKHM, He KOPOOHTCSI, He n.e<popMHpyeTcSI 
npM CBapJ{e H n03TOMY He HY>K)1.aeTCH B OnJlaBKe. 

AMaJiH H3 CTaJlhHOI'O JlHCTa. KopnycbI OOJIblIIMHCTBa COBpCMeHHbIX 

KY30BOB JlerKOBbIX H KaOHHbI rpY30BbIX 8BTOMOOH.TIeH BbIllOJlBSIIOTCSI H3 
JlHCTOBOH HM3KoyrJlepO)1.HCTOH CTa.lIH TOJIIUHHOH OT 0,75 D,O 3 MM. HaM-
60JlbllIee npHMeHeHHe nOJlyqHJlR CTaJIbHble JlHCTbI TOJlIUHHOH 0,8-1,2 MM. 

LIacTb lleTaJleH MO)KeT OhITb H3rOTQBJleHa H3 npoKaTaHHblx npoqm
JIeii, HO )1.eTaJlH CJIO)KHoii <pOpMbI )1..TIH KY30BOB npMXO)1.HTCSI tf3rOTOBJISITb 
He tf3 npo<ptfJleH, a tf3 .1mCTa XOJIO)1.HOH llITaMnoBKoH. 9TO oc06eHHo 

ueJleCOOOpa3Ho npH MaCCOBOM npOtf3BOllCTBe tf npH oecKapKacHoii 
cxeMe KysoBa, Kor.na CTep>KHH OCTOBa 06pa3YIOTcSI B JlHCTaX OOJIHUOBKtf 
nYTeM COOTBeTCTBYIOIUero npocptfJltfpOBaHHSI HJlH YCtfJleHtfSI KpaSI JItfCTa, 
a 3aMKHYTaSI CHCTeMa Kopnyca nOJlyqaeTCSI TOJlhKO nocJle OKOHqaTeJlb
HOH cBapKH JlHCTOB ero OOJltfUOBKH 11 OTA,eJIbHbIX YCHJlHTeJIeii; KOChIH
KaMH B YSJlax coe.nHHeHtfH H 3TtfX cJlyqaSIX cJlY}J{a T JIHCTbI OOJltfUOBKH. 

B lleTaJlSIX fIS TOHKoro MaTepHaJla llITaMnYIOTcSI petSpa >KeCTKOCTIf. 
Peopa Ha nJIOCKHX HJIR CJlerKU BbWYKJlbIX ,l(eTaJISIX ,l(OJl}J{HbI ObITh pac-
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nOJlOlKeHbI no ,ltHaroHaJlll )1.eTaJIII, lIa rHYTblX ,lteT3J1S1X - nepneH,ltHKy
JlSlPHO OClf HX rHOKH. XapaKTepHbIMH npHMepaMH YCHJleHHH ,lteTaJIefr 
pe6paMH lKeCTKOCTH MoryT CJlYlKHTb IUHT nepe,ltHeii CTeHKH (<lmr. 175), 
nOJI, >BHYTPeHHHH naHeJIb nepe)J.HeH CTeHKH H naHe.lIb OOKOBHHbI 
(qmf. 176-178). B npocTpaHCTBo, oopa30BaHHoe HapY}I{HOH H BHy
TpeHHeii naHeJISlMU ,ltBepH, Heo6xo,ltHM )J.ocTyn ,ltJlSl MOHTa}l{a ee apMa
TYPbI. ,llJIH 3roro H3 BHYTpeHHeM naHeJIH OCT3BJISIIOTCH OTBepcTHH, KO
TOpbIe YMeHblU310T Bee .u.eTaJIH npHMepHO Ha 0,5 K2; ,l{JISI coxpaHeHHH 
}l{ecTKOCTH )J.eTaJIH. KpOMe )J.HafOHaJIbHblX l)f'oep, KpaSl oTBepcTHH 
OTOOpToBblBaIOTCH. 

<Pur. 175. CTanbRoit Ul.HT nepe.llK8. YCHJIeUHbIH BbI}1.aBKaMIJ 
(3I1C-5). 

OTOOPTOBI\a HJlH OTrHOl{a HBJIHeTC5l npOCTeMlUHM cnoco60M YCH .. 1e
HHH KpaH JIHCTa, npflqeM JIYlJIlHIe pe3y.lIbTaTbI ,lI.OCTHraIOTcSI npH ,lI.BOH

nOM OTfHoKe KpaSl. 
!leTaJIII, HMeIOmHe B celielIIm KOPblTHblH npo<j:>HJIb, peKOMeH,lI.yeTcSI 

BbIllOJIHSlTb e paCXO,ltHlllHMHCSJ: OT60pToBKaMH, liTO ynp0IIJ,aeT npouecc 
lUraMnOBaHHSI )l,eTaJIH. ,llJIH yc:tIJIeHHH OTrHOoK HX CHaOlK3IOT IlITaMno
BaHHbIMH BbI)I,aBKaMH (<pur. 176), KOTOPbIM B 3aMOIIHbIX cToilKax 
HHOr)l,a npH)I,aIOT CPOPMY rHe3,II. )l.nH 3aM.J(a H tHanpaBJIHIOIIJ,HX IIIHnOB 

J{BepH. 
<I>opMa ,neTaJIH, nO.ZlJIe}l{ameii BbITSI}I{Ke, ,l(OJI}I{Ha ObITb KaK MO}l{HO 

{)OJIee nJIaBHOH, a fJlyoHHa BblTH}I{KH MHHHMaJIbHoH. BbITH}I{K8 ,ltOJIlKHa 
npOH3BO,ltHTbCSI B OAHOM HarrpaBJIeHHH OT {)a30BOH nOBepxHocTH ,lteTaJIH. 

Pa,ltHYc BblTSI}I{KH ,nJISI o,l(Hoif onepaUHH lUTaMnOBKH ,ltOJI}I{eH {)blTb 

B 6-10 pa3 OOJIbIlIe TOJIIIJ,HHbI MaTepHaJla. Ma.1Jble pa,l(HycbI npHBo)J.SlT 
K HenpaBHJIbHoMY nepereKaHHIO MaTepHaJIa npH IIITaMnOBKe, K oopa30-

BaHHIO CKJIa)l,OK (TaK Ha3bIBaeMblM f0<pp) H ,ltalKe K pa3pbIBaM JIHCTa. 
Bce yrJIbI ,l(eTa.1JH, yrJlbl ee OTBepcmif (c OTfHOKOif H oe3 HHX) lKe

JlaTeJIbHO cKpyrJl:ijTb. 
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cz,Hr. 176. naHeJlb nepeJlK8, YCHJleHl'!aR BbI.n,aBKaMH (f A3 M-20). 

4>llr. 177. naHeJlb nOJla (rA3 M-?O). 4>Hr. 178. naHeJlb 60K013ttHhi 
(rA3 14-20), 

4>Hr. 179. Y CI1J1eHHe KpaSi JleTaJlH OTrHtiIwii. 
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<l>Hr. 180. OcpopMJIeHHe .lI.eTaJIH H3 CTaJILIIOrO JIHCTa 
(S - TOJIIIlHHa .'1HCTa). 

Ilpol/lunu iJRR }(ap}(oco/J O}(OHHbIC O/fOHH/)/e r pacHnaoHu pal1/(u 

r o0DU 

<l>Hr, 181. CeqeHHe THnOBbIX npoqJHneii H3 CTaJIbHOH JIeHTbI. 

217 
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B )J.eTaJIHX, np:u COOpJ{e KOTOPbIX MO.lKer ObITb HecoBna,l(eHHe OTBep
CTHH, O)JJIO H3 OTBepCTIIH JIHtJO CBepJIHTCH no MeCTY, JIHOO BbIllOJIHHeTCH 
npO,l(OJIrOBaThIM. ,LLJIH TOlJHOCTH paCnOJIOiKeHHH OTBepCTHH peKOMeH

)J.yeTcH KOOP,l(HHHpOBaTb HX He 01' KaKOrO-JIIIOO peopa rHOKH, a OT KpaH 
)J.eTaJIH. 

B TOHKOM JIHCTe Tpy,l(HO OCYIIJ,ecTBHTb 3eHKOBKY AJIH HOpMaJIeH 
C nOTa:H:HbIMH roJIOBK3MH. B 3TOM CJIYlJae OTBepCTHH CHaOiKaIOTCH 
WTaMnOBKaMH 'Il0,l( lPOPMY rOJIOBKH HOpMaJIH (CM. «pHr. 286). 

Ha «pur. 180 npHBe,l(eHbI npHMepbI npaBHJIhHOrO H HenpaBHJILHoro 
BbInOJIHeHHH xapaKTepHblx ytIaCTKOB ,n:eTaJIH lIS TOHKoro .TIHCTa. 

TIPO<PHJIH, H3rOTOBJIHeMble Ha POJIHKOBbIX CTaHKax, npHMe1-HUOTCH 
,lUIH .rr.eKopaTIIBHbIX HaKJIa)J.OK. paCKJIa)J.oK OKOH, OOlIBOlJHbIX peeK. 

I1Hor.rr.a npOlPHJIH HCnOJIb3YIOTCH II ,l(JIH ,n:,eTaJIeM Kopnyca. Ha «pHr. 181 
TIOKaSaHbl THnOBble ceIICHHH npocpH.TIeH. 

Coe,n:HHeHHe CTa.!ILHhiX ,lI.eraJIeii. B CTaJIbHOM KY30Be npHMeHHIOTcH 
coe.rr.HHeHHH MHOfnx BUAOS: BHHThI, Oo.lITbl, wypynhI no MeTaJIJIY, 3a
KJIenKH, cBapIC:a. 

B KY30BHOM npOH3BO)I.clBe ynO'IpeOUTeJIbHbl c.rIeAYIOllI.He cnoco6hl 
cBapKH: TOtIeIIHa.SI It CTbIKOBaH 3JIeKrpOCBapKa, .rr.yro:eaH H ra30Ba5I 
cBapKa npepblBHcTbIM H CnJIOWHblM IIIBOh!. 

TOtIeIIHafl 3JIeKTpOCBapKa npHMeHHeTcH npH HaJIO}KeHHH .1IHCTOB 
O)I.HH Ha ,l(Pyro:H: (<pHr. 182), a TaKJKe npn CTbIKe HX; B nOCJIe,l(HeM 

cJIYtIae neooxo.rr.HMa lIO)I.KJIa,n:Ka no.rr. WOB H.JIll OTrHOKa KPOMOK JIHCTOB. 
OObItIHaH TOtIe'tlHaH CBapKa OCTaBJIHeT Ha nOBepXHOCTH JIHCTOB HeOOJIb
LUHe yrJIYOJIeHHH, IWTopble Ha JIHCTaX OOJIUIJ.OBKH OnJIaBJHIJOTCH CneIJ.H-
8JIbHbIM npHnoeM H 3aQHIll.atOrCH. MeHee 3aMeTHbI:H: WOB IIMeIOT JIHCTbI, 
coe.nHHeHHbIe peJIbe¢HOif CBapKOH, HO )I.JISI .:1Toro HY1KHO ,lJ.eJIaTb B O,l(HOM 
U3 JIHCTOB HeOo.lIblliHe BblcTynbJ. TOqeqHaH CBapKa MOJKeT ObITh npHMe
HeHa H B TOM CJIyqae, Kor,n:3 pacnOJIO.>KeHHe WBa Ha O.lI.HOM H3 JIHCTOB 
ue.llOCrynHo J(.nH CBapOtIHoro UHCTpYMeHTa; TOr)I.a K 3T<1My JIIICTY nop.
BO,l(HTCH TOoK, H JIHCT npeBpaIIJ,aeTCH B 3JIeK'fpOJ(. PeKOMeH)J.yeTcH Coe,lJ.H
HSleMble .rr.eTaJIH BhIllOJIHHTb TaKHM oopa30M, qrOObI roqetIHYIO CBapKY 

MOLKHO OhIJIO OCYIIJ,eCTBHTh 06bIlJHbIM cnOCOOOM Ha HaHMeHbweM pac
CTOHHHH OT CBOOO,!l;HOrO Kpan .nHCTOB. 3TO ynpOIIJ,aer CPOPMY 3JJeKTpo
.nOB H YMeHbwaeT BhIJIeT CBflPOIIHofi MflIIIHHbI HJIH pa3Mepbl CBapOtIHhIX 
I{JIem.eil. 

B HOBeHwnx KOHcrpYKUH5IX KY30BOB nOJIYtIlIJIa pacnpOCTpaHeHHe 
TaK Ha3blBaeMaH oeCCJIe,nHaH TOtIeIIHa51 CBapKa. 

JIHCTbI MorYT ObITb CBapeHbI BCTbIK (CTbIKOBan CBapKa) npH no
MOllI.H CBapKH conpOTHBJIeHHeM, )I.yroBoii HJIH ra30BOH CBapKH. TIPH 
CBapKe .c,onpOTHBJIeHHeM n,TIaRHTCH KpaH COe,l(llHHeMbIX ,l(eTaJIefi, ,l(JIH 
'{ero OCTaBJIHeTCH HeKOTopblfi 3anac. TIPH .nyroBO:H: H ra30Bofi CBapKe 
nJIaBHTCH He TOJIhKO MaTepUaJI ,neTaJIII, HO II no,nOO)I.HMaSI K MecTY 
CBapKH npOBOJIOKa. 

lliBbl CBapKH Ha HapYJKHOH nOBepXHOCTH KYSOBa nO.lI.JIeiKaT 3a
tIHC1'Ke H OIIIJIa BJIeHHIO. B I{OHuaX CBapOIIHbIX WBOB OObltIHO YlCTaHaB.JIH
BaIOTCH ,l(Be-rpH 3aKJIenKH, KOTOphIe rapaHTHpYIOT CBapKY aT paspblBa, 
e"CJIH OHa BPlnOJIHeHa He)I.OCTarolJHO Ha.lI.e>KHO, 
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TOl/ellnofl CIJOPKO PClloerpHUfi C60PKO 

ComZlIOIlOU HPOMOH Pe/lM", 
~~ 110 

CIlIIJIIIOAl1;, 

c60plw 

#cmOZ/Hu/( mOKO 

maIm 

'~ ssssiCIJOPK{J 

~(lok"<i<:~ floc/le 
'c/JapHlI r fa i~<AH' ~ __ 4 ___ ,55,_ 

/J03!10)KHblU tlerpeKm CtJapl(lI 
nplI OmCljmCmdll1l pellbCI/lO 

nljEOOOfl ctJapkll ocmuJ;! 
llJoD flpafJolloKo 

JICfI1Ot1HUH 

moxa 
W30/JUfl c/Jap)(a 

/UoO Ocmb/J( ./,£3 

/ ~KlIC;70POU 
""'--. 1ft701'ffl 

",,>r't'_~ 

(PHr. 182. BHJlbJ cnapKH t np:ateHSlelvlbIe B KY30BOCl'pOeHHH. 

<l>ur. 183. llJypyn no l\feTaJJ.lIY. 
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~-lfJ 

4>ur. 184. KHODKH. 

KOPOliHa~iiH" 

--.--+-~~ 

~ 
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....... 
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....... . 

<PUf. 185. flJI3BalOmaR raHKa. Ci>ur. 186. faAKa-OJIaCTuHK3. 
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IloMHMO OoJITOBblX, BHHTOBblX Ii 3aJ<JIenOqHbIX COeJI.HHeHHH B KY30-
BOCTpoeHHH npHMeHHIOTcH coeJI.HHeHHH JI.pyrHx BHJI.OB, Ha3HaqeHHe KOTO
pblX - ynpocTHTh COOPKY B Tex CJIyqaHX, KOrJI.a JI.ocTYl1 K OJI.HOH H3 
coe,nHHHeMbIX ,neTaJIen: saTpYJI.HeH. HaHOoJIee xapaKTepHble H3 3THX 
coe,nHHeHHH CJIe.ll.YIOID.He ( cpHr. 183-187). 

C 0 e JI. H H e H H e c nOM 0 m h IO W Y P Y n 0 'B nOM eTa JI JI y. 
lIJypyn no MeTaJIJIY npH 3aBepTbIBaHHH HecKOJIbKO .u.ecpoPMHpyer KpaH 
OTOOPCTHH, KOTOPoe BbUIOJIHHeTCH MeHbW.HM, 
qeM HOMHHaJIbHbIH ,nHaMeTp wypy.na, H CO
OTBercTByeT JJ;HaMeTpY KaHaBKH Pe3bObl. Illy
PYl1bI no MeTaJIJIY rrO)lBep,paIOTCH IlHaHHpOBa
HHIO. 

Co e)l H H e H H e C IT 0 MOW. b IO 'K H 0 n
K H npHMeHHeTCH qaIne BCero ,nJIH Kpel1JIeHHH 
)J.eKopaTHBHbIX .lI.eTaJIeii K OOJIHUOOKe. B COOT
BeTCTBYIOInHH na3 )J.eKopaTIfBHoii ,neraJIH 3a
KJIa)J.blBalOTCH npOBOJIOqHble KHOll'KH. Y CHKH 
KHonKH, rrpY1KRHH, BX~HT B OTBepCTHe OOJIH
IlOB-KH H lITpHTRrHBalOT K Heii )J.eKOpaTHBUYfO 
,neTaJIb (CM. TaK1Ke cpHr. 260). -Pur. HS7. Coe.nHHeHHe c 

Co,e,n H He H He c nOM 0 In b IO n JI a- ITOMOInbIQ BbICelleHHblX 

B a IO W. e H r a H K H. K TpYJlIHOJI.OCTytIIHOH ,nEl-
3y6u.08. 

TaJIH npe,n;'BapHTeJIbHO roqeqHOH CBalPKOH npHBapH-BaIOTCH KOPOOOqKH 
H3 JIHlCTOBOro MeTaJIJIa, B KOTopble COOOO)lJHO 3aJI01KeHbI KBa.npaTHble 
raHKH. OTBep'CTHe B ,neraJIH no ,nHaMeTpy ,ne.rrae1'CH HecKOJIbKO 
60JIblIIe, '[IeM IHOMHHaJIbHbIH JI.HaMeTP BHHTa. Coe.uHHeHHe npHMe
HHeTCH JI.JISI KperrJIeHHSI ~PbIJIbeB H opbI3rOBUKOO K Koprrycy KY30Ba H 
B JI.pyrHx MeCTax. 

Co e)J. H H e H He c nOM 0 In b IO r a H K H-l1 JI aCT H H K H. faiiKH
ITJIaCTHHKH npHBapHBaKITCH sapaHee K )J.eTaJIH TOqelJHOii CBapKoii; npH 
SaBepTbIBaHHH BHHTa rYOKlf raHKH npHTHrHBalOTCH H, npy1KHHSI, CO-
3)J.alOT Ha,n;e1KHoe H rrJIOTHoe KperrJIeHlie. 

C 0 e JI. H H e H H e C nOM 0 m b IO B bI ceq e H H bI X 3 you 0 B. 
B o)J.Hoii H3 JI.eTaJIeii BbIceKalOTCH TpexyrOJIbHble 3y6ubJ, a B JI.pyroii -
OTBepCTHH. IlocJIe Han01KeHHH O)lHOH JI.eTaJIH Ha JI.pyrylO 3YOUbI O1TH
OaKITCH y,napaMH MOJIOTKa. 

,llJIH YCKopeHHH 3aBep~bIBaHHH BHHTOB H wypynoB uenecoo6pa3Ho 
CHa01KaTb rOJIOBKH HX KpeCToo6pa3HbIM rra30M ,lI.JIH OTBepTKH. 

§7. DPHMEPY KOHCTPYKUHH METAnnHqECKOfO KY30BA 
nEfKoBOfO H KA6HHY fPY30BOfO ABTOM06HJUI 

KOHCrpYKUHH OOJIbWHHCTBa 3JIeMeHTOB MeraJIJIHqeCKOrO Kopnyca 
OJI.HOaKOBa KaK JI.JIH HenecymHx, TaK H )J.JlH HecYInHX Ky30BOB aBTOMO
OHJIeH. CoapeMeHRbIH HeCYInHH KyaoB OTJIHlJaeTCH OT HeHecyw.ero 
TOJIbKO TeM, qTO OR He KpenHTCH K paMe H lJTO OCHOBaHHe ero He
CKQJIbKO YCHJIeHO. 
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Ha q>lIr. 188-190 JIOKa3aHbI 1JeTblpeXJ(BeJ)HblH KYSOB II ceqemUI 'ero 
r JIaBHbIX Y3JIOB (JIerI{OBOM aBToM06HJIb «MOCKBII1J»), 'B KOTOPOM ,lJ.JIH 
60JIbIIIIIHCTBa CToeK II 6PycbeB np"MeHeHo Kop061JaToe Ce1JeHlIe. Ha 
CTOMKe BeTpOBOrO OKHa H B JI060BOH qaCTII KpbIIIIII 3TO Ce1JeHlIe 06pa-
30BaHO IIITaMTIOBKOH naHeJIII KpbIIIIl-I II BHYTPeHHeii paMbI OKHa; OTrlI6Ka 

J{JIH CBapKII o6eHx J{eTaJIeii CJIY)KIIT paMKOH J{JIH pe3IIHOOOrO np0q>IIJISI, 
B KOTOPOM 3aKpeTIJI5IeTc5I CTeKJIO. Ha cropoHe CTOHKII, 06pameHHoii 
K rrpoeMy ,L\SeplI, TIpe)1.ycMaTp"BalO11C5I YKJIOH .ll.JI5I nplITBopa .ll.BeplI If 

KpeTIJIeHlIe CT01JHOro )KeJIo6a. BepXH5I5I 1JaCTb .ll.BepHOro npoeMa 

ct>ur. 188. Kopuyc KY303a aBl'O.l.f06HJln "MOCKBHq": 

1-KpbI..uaj 2 - Uepe.LJ;8QII CTe<lKaj 3 - nO.LJ;KOCblj 4 - nO.LJ;paMHIIK .LJ;JUI JlBHra1'eJ1Q; () - 60KOB311 
naaeJlbj 6 - nOJl; 7 - TOHue.~[, ..'1.'111 Baila; 8 -_lleHTp.I,lbHall CTOHK3j 9 - 3aJJ:HlHl CTOHK3. 

HBJI5IeTC5I KaK 6bI npO)1.0JI)KeHHeM OTIHCaHHoro Ce1JeHII5I. Bpyc (IIJIn 
pe6po )KecTKOCTII) B HH)KHeM 1JaCTII BeTpOBoro OKRa 06pa30BaH IUTaM

rrOBaHHOH naHeJIblO KpblllllI Ii naHeJIblO mlITa nplIOopOB. Cpe'z(H5IH 
CTOHKa COCTOIIT 1I3 .ll.BYX TI -o6pa3HbIX .ll.eTaJIeH. Bo BHYTPeHHlO1O ,Z(eTaJIb 
3aKJIa,Z(bIBaeTC5I KapTOHHa51 IiJIII .ll.epeBHHHa51 peHKa, K KOTOPOH npH61I
BaerCH BHyTpeHHH5I o6HBKa KY30Ba. B HII)KHeA 1JaCTH CTOHKII C.ll.eJIaH~ 
IlITaMnOBaHHble B~.ll.aBKH ,Z(JI5I JIH1JIIHKII 3aMKa, .ll.JISI rHe3JJ. HanpaBJIHIO

LUIIX IIIlInOB ,L\BepH. ,UJIH YCIIJIeHIIH Ce1JeHIIH KpenJIeHII5I HaBecKII l(Bep
H~X neTeJIb 1JaCTb nepeJ{Ka, 06pameHHa51 K ,llBepHOMY npoeMY, cHa6-
}KeHa npocplIJIeM TI-06pa3Horo ee1JeHIISI 1I3 eTaJIII TOJImlIHOii 3 MM. 
TaKoe )Ke YCHJIeHHe YCTaHaBJIIIBaeTCSI H ,Z(JIH HaBecKH 3a.ll.HeH ,Z(BepH. 
Kop061JaToe CeqeHlIe 6pyca nopora nOJIyqaeTc5I nOCJIe CBapKII naHeJIII 
TIOJIa C 06JIHUOB01JHOH naHeJIblO. B coe.ll.HHeHIIII KO)Kyxa KOJIeCa H 

06JIIIUOBKII pe6po )KecTKOCTH nOJIY1JaeTC5I OTrlI6KOR oOJIHUOBKH; HHor'z(a 
OHO J{onOJIHHTeJIbHO YCIIJIIISaerrC5I TI-06pa3HbIM npoq>IIJIeM. KOHTYP 
npoeMa 3a,nHero OKHa YCHJleH Z-06pa3HoH 3aMKHYTOH paMKoR, CBSl3aH

HOH B .ll.PyrHx KOHCTPYKUH5IX npH nOMOmH YCHJIHTeJIeH C 60KOBbIMH 
6PYCbHMH H C nOJIKOH 3a cnHHKoR 3a,Z(Hero CH,Z(eHbH. /KecTKOCTb naHeJJH 
nOJIa o6eCne1JHBaeTC5I llITaMnOBaHHbIM TOHHeJIeM ,Z(JISI Kap.ll.aHHOrO Bana 
II nOnepe1JIIHaMII TIO,L\ cH,neHMIMH, a TaK1Ke B 3a,Z(HeR qacnI. ,llBepH Co-
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<i>Hf. 191. Kopnyc HeHecyw.ero KyaoBa 3V1C-llO. 
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<Pur. 192. Kopnyc nOJlYHccyw.ero KY30Ba KI1M-lO 
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¢lHr. 193. MeTaJlJIHQeCKaH Ka6HHa aBTOM06HJlH 3He·ISO. 

<l>Hr. 194. MeTaJlJlHqeCKaH Ka6HHa 3,S-ToHHoro aBTOM06uJlH 
HAMH. 

15 .lloJiMaToBcKHA 2507 
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CTOHT B OCHOBHOM H3 JI.ByX naHeJIeH - BHYTpeHHeH H HapY}KHOH, nOCJIe 
CBapKH KOTOPbIX no KOHTYPY JI.BepH 06pa3yeTcH Z-ot5pa3HbIH npocpHJIb. 
BHyrpeHHHH naHeJlb, KaK Y}Ke YKa3bIBaJIOCb, YCHJIeHa BbIllITaMnOBaH
HbIMH pe6paMH, TaK )Ke KaK H naHeJIb nepe,lJ.Ka. 

eel/noRH 

V 
cell. no CC 

Til 
<I> Hr. 197. Kopnyc secYll{ero KY30Ba r A3 M·20. 

Ha lPHr. 191-197 H306pa>KeHbI KOHCTPYKUHH MeTaJIJIHqeCKoro KOp
nyca OTeqecTBeHHbIX aBTOM06HJIeH: HeHecYllI.ero KY30Ba 3HC-llO, Ka-
6HHbI 3HC-150 H Ka6HHbI HAMH, nOJI)THecYI.l.(ero KY30Ba KHM-I0 H 

HecYllI.erO KY30Ba r A3 M-'QO «TIo6eJI.a». 

§ 8. METAnnHlJECKHE KOPDYCbl ABT06YCOB 

B KOHCTPYKUHRX MeTaJIJIHqeCKHX aBTo6YCHbIX KY30BOB 06bIQHO 

HMeeTCR KapKac. BCR KOHCTPYKUHR KY30Ba COCTOHT H3 pRJI.a OJI.HHaKO
BbIX nOBTOpRIOIIJ.HXCH ceKUHH (OTceKOB), QTO Heo6XOJI.HMO npH npOH3-
BOJI.CTBe KY30Ba t50JIblllHX pa3MepOB. lliTaMnOBaTb ueJIHKOM OoKOBHHY, 
KPbIllIY HJIH OCHOBaHHe aBT06yca TaK, KaK 3TO ,lJ.eJIaeTCR npH npoH3BoJI.
CTBe KY30BOB JIerKOBbIX aBToM06HJIeH, 3aTpY,lJ.HHTeJIbHO. ,llJIR 9Toro 

Tpe6YIOTCH rHraHTCKHe npeCCbI H IIITaMnbI, KOTopble He oKynHJIH 6b1 
ce6R npH cpaBHHTeJIbHO He60JIbIIIOM BbmycKe aBT06ycoB. TI09TOMY 

ne.T1ecoot5pa3Ho IIITaMnOBaTb .lI.eTaJiH JI.JIH O,nHOH ceKUHH aBT06yca (OT 
CTOHKH AO CTOHKH), TeM 60JIee qTO TaKHX ceKUHH B Kopnyce aBTo6yca 
)(0 10 H HX MO>KHQ HCnOJIb30BaTb MR pa3JIHqHbIX Mo.u.eJIeii aBTo6y

COB. TIPOH3BOJI.CT.BO CeKIJ.HH aBTo6YCHOro 'Kopnyca CTaHOBHTCR Macco
BbIM, a d50pKa ceKUHH ocYIIJ.eCTBJIReTCSI UP'" nOMOIIJ.H npo,nOJlbHbIX 3JIe
MeHTOB Kopnyca (nporoHbI KP,bIllIH, nOJJ,oKoHHbIe 6pyChSl H T. A.). 

THnoBblMH 9JIeMeHTaMH MeTaJIJIHQeCKHX aBT06YCHbIX KopnycoB 
~BJIRIOTCSI CToHKa OOKOBHHbI, nOrrepeqHHa OCHoBaHHSI, pe6po KpbIIIIH, 
nO)l.OKOHHbIH H HaJI.OKOHHbIH nOSIca; KOHcrPYKUHH 3THX JI.eTaJIeH JI.JISI 
KOpiTIYCOB pa3JIHl.lHbIX TH[lOB (HeHOCYI.l.(HX, nOJIYHeCYI.l.(HX H HecYI.l.(HX) 
MaJJO OTJlHlJalOTCH OJI.Ha OT .n:pyroH. 
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,[{JlH CTOeK OObl1-lHO npHMeHHeTCH Kopo61JaTbI~i npOcpIIJlh, COCTaBJIeH
HbIB H3 I1-o6pasHoro npoqmJlH II 3aMbIKalOlUeii ero HaKJIa,D;KH 
(cpHr. 198). 3TOT np<><pHJIb HCTIOJIb3yeTcH TaK:me .u.JIH pe6ep H nporo
HOB KpbIWH (peopa HHorJ{a ·BbIllOJIHHIOTCH H3 Z-oopasaoro npoq,HJIH), 
.llJlSl nOnepeqHH nOJIa H J{pyrHx )J,eTaJIeH. TaKOH: npocpHJlb Y.llOOeH )lJlH 
-MOHTa:ma 06J1HIlOBKH, 06HBKH, OKOH. 

<I> Hr. 198. npOcpHJlH AJiSI KapKacoB 8BTO(iYCHblX KY30B08. 

HaJ{OKOHHbIH nORC OObIllUO liMeeT Z-06pa3Hoe UJIJ:I L-oopa3Hoe 
celfeHHe, nOJ{OKOHH,bIH Z-06pa3Hoe, UpHQeM .BepXHHH OTrHOI<a ,D;BoiiHafl 
UJJH CnellHaJIbHOrO npocpHJIH. 91'0 Heo6xoJ{HMO, TaK KaK 'BepXHee pe6po 
nQ,lJ,OKOHHOro nOHea oopam.eHO BHyrpb 'KY30Ba Hero He3aKpbITaH 
KpOMKa Mo:meT nOBpe)J.HTb oJ{e:m,D;Y H J{a:me paHHTb rracca:mHpOB. 

nOnepeQHHbI OCHOBaHHH B HeCYlUHX KY30Bax npe.z:r.CTaBJIHIOT co60i1 
6aJlKY, 06pa30BaHHYIO PH,lJ,OM yroJIbHHKOB H nJlaCTHH • 

.[(eTaJIH COe.llHHHIOTCH BHaKJIa.llKy HJIH nOCpe.llCTBOM KOCblHOK H 
KpOHIIITeHHOB. OCHOBHOH cnoco6 coeJ{HHeHHH CTaJIbHbIX J{eraJIeH
CBapKa (pe>Ke - KJIOOKa). 
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MecTa COe)lHHeHHH )J.eTaJIeH npOMa3bIBaIOTCH aHT.HKOpP031fiiHOH H 
npOTHBOCKpHnHOH naCTOH (amOMHHHeBbIH HJIH HHoH nOpomOK H KJIea· 
Koe Be~ecTBO Ha peaHHOBOH OCHOBe). 

Ha <pHr. 199 nOKaaaHa KOHCTPYXIJ.HSI HeHecyru.ero aBTooycHoro 
KoplfI)11ca, HaroTOBJIeHIHOrO lf3 TOHKOCTeHHbIX npo<pHJIeH, Ha <pHr. 200-
CraJIbHOH HecymHH 'Kopnyc aBr06yca HAMM, Ha <pHr. 201-203-
Kopnyc aBTo6yca 311C-154 Ha ,lJ.ypaJIIOMHHa (KaPKac) H aJIIOMHHH5I 

( OOJIHUOBKa) • 

no 11/1 

nute 

~DD 

4>Hr. 199. HeHecYIllHH 8BT06YCHblH 
ICY30B H3 TOHKOCTeHHblX np04UfJleH 

(nonepe1JHOe Ce1JeHHe). 

noAA 

noDD 

DcQ 
noce 

4>Hr.200. HecYll.luif CraJlbHUK aBTO· 
6yCUblH I(Y30B HAM'H (nonepettuoe 

Ce'leUHe). 

Kopnyc aBTo6yca 3MC·154 COCTOHT 'Ha OCHOBaHHH, OOKOBHH, nepe~
HeH H aa)J.HeH CTeHOK JI KpbImH. OCHOBaHHe He npe)J.CTaBJUleT co6oH 
n;e.noro y3Jla, TaK KaK CKB03HbIe npO,lJ.OJIbHbIe OaJIKH (JIOH>KepOHbl) 
B ero KOHCTPYKIJ.HH OTCYTCDBYIOT. Co6paHHbIe B paMbI nepe,lI;HSlSI IH aa,lJ.· 
IUISI qaCTl-I OCHOBaHHSI C nOnepeqHHaMH (<pepMaMH) H npO)J.OJIbHbIMH 
OaJIKaMH CBSlaaHbI Me>K,lJ.y 'C060H 60KoBHHaMH KyaoBa. 

B 6oKoBHHax HMeIOTCSI CroHKH n -o6paaHoro ceqeRHSJ, pa3.lleJIeHHble 
Ha BepxHIOIO H HH>KHIOJO qaCTH, coe)J,HHSlIOIUHH HX nO)J.oKoHHbIH nOSie 
H 06JIHIJ.OBKa. CTOHKH KpensrrcSi K <pepMaM OCHOBaHHSI KOCbIHKaMH 
If 60JITaMH. npe,lJ.CTaBJISIeT HHTepee KOHCTPYKIJ.HSJ nO,lJ.OKoHHoro nOSica. 
CToHKa paa,lJ.eJIeHa Ha .l{Be qaCTH, coe)J,HHSJeMbIe 6oJIroM, O)lHOBpeMeHHo 
tKpenJlSlIOlllHM Ii nO)J.oKoHHblH 6pyc. HapY>KHast orrn6Ka 6pyca npH-
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<PHr. 201. Hecyw.liH aBTo6ycHbIH )(Y30B 3HC·15'i 
(nonepe'llHOe Ce'lleHHe). 

<Pur. 202. BHYTpeuHee cTpoeHHe KapKaca KY308a 3HC-1M. 
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<l>Hr. 203. CxeMa KapKaca OCHOBaHHS 3HC-IM: 
1-6, 10-12 - nOnepe'lHNe ¢epMbI I\:8pKaCa OCHOS.HRI. 6 H 1-JlOHlKepOHN nepeJl.HeH 
'IaelH KapKaca OC1!OS8HH!I; 8 H 9 - JlOHlKepOllbi 33AHeA '1aCTH KapK8ea aCHOBaHHI. 
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cz,}ir· 204. C60PHblH aBT06j'CHblH KyaoB (nonepeqHOe CeqeUHe) 
Hero .lI.eTaJIH. 



l.J.EJIECOOBPA3J:-IAfi KOHCTPYKUH5I CTAJIbHorO KY30BA. BEC KY30BOB ~J5 

}KlIMaeT OGJlllUOBKY, C BHyrpeHHeiI CTOPOHbI npeJ1.YCMOTpeH n83 Jl.JlH 
3a}KlIM8 0611BKH. 

B 06nllUOBKe nepeJ1.HeR H 3a)1.HeR CTeHOK KY30Ba nplIMeHHIDTCH 
lllTaMnOBaHHbIe CTaJIbHble JUiCTbI B OTJIHqHe OT npOqHX nJIOCKHX HJIH 
He3HaQHTeJIbHO H30rnYTbIX rr8He.neH, BbIIIOJIHeHHbIX H3 aJIIOMHHHH. 

KpenJleHHe oGnHuoBKH K KapKacy - ,Ha 38'KJIenK8X. 

BIfYTPeHH5I5£ 06.lIHUOBK8 KY30B8 n OCHOBHOM Il'3 K8PTOH8 (Cpe)l.Hf.lH 
llaCTb KPbIlIIH HGOKOBHHbI), B GOKOBbIX lIaCTf.lX 'KpbIlIIIi Ii Ha nepeJl.Heti 
CTeHKe H'3 CT8JIH. TIon cpa-
nepHbIH (TOnlIJ.lIHa q>aHepbI 
15 MM), nOKpbITbIH pe311HO
BbIM KOBpOM. JIHCTbI q>aHepbl 
KpenHTcH K q>epMaM OCHOB8-
HHH GOJITaMH C rrOT8iiHbIMH 
rOJlOBKaMH. 

OcoGylO rpynny COCTa-
nnf.llOT TaK H83bIBaeMbie pa3~ 

GopHble KY30Bbl «(jmr. 204--
205) C MaKCH,M8JIbHOH YHIiq>H
K811Heit )1.eTaJleii; 3TH KY30BbI 
JIerKO c06Hp81OTCH 11 YJ1.06Hbl ~Hr. 205. OCHoBaHHe c6opHoro aBTo6ycHoro 
J1.nfl TpaHOOopTHpOBKH. KY30B KY30Ba. 

COCTOHT 113 n8UeJIen co lIIT8M-
nOBaHlHbIMH oKHaMH, BeHTHJI.5III.HOHHbIMH lIJ.eJIflMH H YCHJIHTeJIbHbIMH 

peGpaMH. KpafIM naHe.rreit npH)1.aH OCOGblH np<>«PHJlh, T8K liTO "PH 
HanO>KeHHH JIeBOrO KpaH O)1.HOH naHeJIH H8 np8BbIH KpaH )1.pyroH nOJly
qaeTCH Kopo6l18Toe celleHlIe, 38MemllOm,ee CTOHKY. C06pOOHbIe OOKO
BHiHhI YCT8H8BJlHBalOTCH H8 p8360pHoe OCHOB8HHe n.PH nOMOlIJ.H I.UT8M
nOB8HHbIX KpOHI.UTeRHOB. TIocJle CGopKH B)1.OJIb OoK:OBHHhI YKperrJIHeTCH 
6yq>ep, YCHJlHB81OlIJ.HH KOHCTPYKUHIO. TIOJI - MeT8JIJIHlIecKHH. ,llJlH 
oOecnellenHH repMeTIftIHOCTH H GeclIIY.MHOCTH CO~HHeHHH B COOTBeT
CTBYIOlIJ.HX MecT8X npOJIO}KeHbI pe3HHOBble JIeHTbI. 

§ 9. IJ;EnEC006PA3HASI KOHCTPYKllHSI CTAnbHoro KY30BA. 
BEC KY30BOB 

B HatIaJIe rJI8BbJ ,GbIJlH nepeQHCJIeHbI Tpe60BaHHH, npe)l'bHBJIfieMbIe 
KO BCHKOMY KY30By. BhIlIIe 6bIJIH YKa3aHbI TaK}Ke npaBHJIbHble npHeMbl 
KOHCTpYHpoBaHHH KY30BOB C )1.epeBHHHblM KapK800M, o6ecnetJHBalOLUlie 
HaHOOJIhlIIee COOTBeTCTBHe KY30BOB 9THM Tpe6oB8HflHM. O)1.H8-KO npH 
)lepeBHHHOH KOHCTPYKII.HH KY30Ba 9TO He BCer)la B03MO}KHO. MeTaJIJIH
qeCKafi KOHCTpYKIlHH GOJIee y,n:06Ha )1.JIf.I pelIIeHHH 3a)1.8l1, CTOHlIJ.HX 
nepeJ1. KOHCTPy;KTOPOM KY30Ba, npH YCJIOBIIJf npHMeHeHHH npaBHJlbHbIX 
npHeMOB KOHCTpYHpOBaHHH. 

9TH npHeMbI CBO)1.HTCH B OCHOBHOM K CJIe)lylOlIJ.eMy. 
,llJtH YMeHblIIeHHfI 'Beca KY30B8 KOHCTpYKTOP JlOJI>KeH ynoTpe6JlHTb 

CTaJIhHbIe JIHCTlbI HaHMeHbIIIeA )1.0nYCTHMoA TOJIlIJ.IIHbI, pacctJHThIBaH 
cetIeHIIH Ha npOlJlHOC:Tb (KOHeQHO, ytnpolIJ.eHHO); YMeHblIIaTb pa3MepbI 

ce'leuHii (KaK 3TO 5Y)leT BH,llHO ua .CJle.llYIOlIJ.eii rJlaBbI, YMeHblUeHHP 



Ta6Auqa 22 I ~ 
Bec MeTaJlJIHqeCKHX KyaoBoB aBTOM06HJleA paaJlH'IHhJX KJlaCCOB B "2 (npHMepHble JJ.aHHhJe) 

Y3JIbI Kysoaa 

THn 3BTOM06WlS Kopnyc '" nBepn If OtblBK3 H OnnlBKI H Ky308 B c(lope OnepeH"(;-

kysoa3 
KPblWKH C CHAeHbH CTeKJla 
apMuypoA: ynnoTHHTeJlH orcplcKa 

MaJI OJi HTpamHblH 160 -200 30-40 30-40 20-30 10-15 10-15 260-300 35-50 
CpeAHero KJIacea 225-300 65 -100 65-100 45-60 25-30 40-70 450-600 80-120 
Bblcwero KJIaCCa 350 -450 120-200 105-135 70-85 35-50 75-125 750-850 120-150 
ABT06yc *-1' Ha 

25 MeCT • • • • • 80 -1300 .....,100 -50 .....,100 150-160 100-1SO 1500-2000 -50 
ABT06yc ** Ha 

40 MeeT • •• 1000-1500 .....,100 -400 -150 200-250 150-200 2000-2500 -50 
llayxMecTHaR Ka-

6UHa rpY3030ro 
aBTOM06HJIR • • • 100-150 '30-40 30--40 -20 15-20 10-15 200-270 75-100*** 

TpexMecTH8.fI 
Ka6HHa rpY3030ro 
8BTOM06HJIR • .' 125-175 40-SO 45-60 .-.30 20-25 15-20 285-350 lOO-150***'lI 

* MeHbwue BeJItlqHllhI OTHOCRTCR, B OCHOBHOM, K HeHecyr.qlnt KY30B8M, yeTaIlaBJlBBaeMblM Ha paMy; 66J1bWUe BenHQUHbl
K HecylltHM K y'30BaM, HMelOll(HM YCUJIeHHOe OCHOBaUHe H nepeltHlOlCl qaCTb. 

** BaroHHoro THna, rOpO.llCKOrO aa3HaQeUUII, Hecyw.HH. KYSOB. 
*** A'R,nerKoro rpyaoBoro aBTOM06HJIR. 

**** .D.JUI THlKeJIOrO rpY30Boro aBTOMo6HJIJI. 
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CeqeHHH .lI.OnyCTHMO B OOJIblUHX npe,u,eJIax) ; 3aMeHHTb Oo.nTOBbIe 
H saKJIenOqHbIe COe,llHHeHHH CBapKOH, a 3JIeMeHThI KapKaca - peopaMH 
>KeCTKOCTH OOJIHUOBKH; YCTaHaBJIHBaTb KY30B Ha paMe c nOMOIIJ.b1O 
>KecTKHX KpenJleHHH HJIH YCTpaHHTb paMY, BbIllOJIH5IH KY30B HecYllJ,HM. 

TeXHOJIOrHqHOCTb KOHCTPYKUHH CTaJIbHOrO KY30Ba .lI.OCTHraeTcH npH 
,u,OCTaroqHOH nJIaBHOCTH nepexo,u,oB H KOHTYPOB lUTaMnOBaHH@X ,lI.eTa
JIeH (31'0 Ta'1OKe YJIytllUaeT 06TeKaeMOCTb aBTOM06HJIH); npI1 HIDIIOJIb-
30BaHHH rOTOB@X [lpol}JHJIeii ,llJIH 3JIeMeHTOB KapKaca; npH OTKpbITbIX 
lUBax CBaIPKH; nYTeM npHMeHeHHH oneUHaJIbHbIX Kpene}KHblX .lI.eTaJIeii, 

06JIerqalOIII.HX H YCKOPSIIOIII.HX c60pKY. 
BeClUYMHOCTb Ky30Ba 06emeqHBaeTCH lHa.ll.e}KHOCTbIO ero KOHCTPYK

UHH, ynJIOTHeHHeM .lI.sePHbIX H OKOHHbIX npoeMOB, npaBHJIbHOii l}JH,KcaUHei'I 

.lI.BepeH C .u.OCTaTOqHbIMH 3aoopaMH Me>K,lJ.Y .u.BepblO H KopnYCOM KY30Ba, 
HaJIHqHeM pe3HHoBbIX npOKna,llOK Me}K.u.y llIepeMeIII.aIOIll;FIMHCH ,lleTa
JI5IMH, nOKpbITHeM naHeJIeii Kopnyca nporlfBOlUYMHOii Maccoii H3HYTpH. 

TIPOqHOCTb H >KeCTKOCTb KY30Ba, a TaK>Ke ero ,llOJlrOBeqHOCTb, 
)l.OCTHraIOTCH npH .3aKpbITblX CeqeHHHX npol}JHJIeii, saMKHYToii 'KOHCTPYK
UHH caMoro Kopny.ca (3aKpbITbIe ,KYSOBbI), BbIllYKJIOCTH .lI.eTaJIeH OOJIH
UOBKH H paUHOHaJIbHOM pacnOnO}KeHHH YCHJIHTeJIeii. ,l:lo.nrOBeqHOCTb 
3aBHCHT TaK)Ke or 3aIII.HThI ;lJ,eTaJIeii Kopnyca oc06@MJf nOKp@THHMIl 
rrpOTHB uona,u,aHHH Ha HHX BJIarH (T. e. npOTHB p)KaBJIeHHH). 

CTporo npH.u.ep}I{HBaHCb nepeqHCJIeHHbIX YCJIOBHH npH npOOKTHpOBa
HRH KY30Ba, MO}KHO C03)l.aTb BeCbMa .u.OJlroBeqHYIO H Ha.u.e)KHYIO, y.u.o6-
BYIO ,llJIH npOH3BO)1.CTBa, 6eclUYMHYIO H JIerKYIO 'KOHCTPY'KUH10. 
B COBpeMeHH@X KY30Bax .lI.OCTHrHYTbI .BhlCOKHe 'l10Ka3aTeJIH }KeCTKOCTH 
H Ha,lle>KHOCTH npH ManOM Bece KY30Ba. 

B Ta6n. 22 .u.aH Bee COBpeMeHHbIX KY30BOB H HX Y3JIOB. 
113 Ta6JIH~bI MO>KHO C)1.enaTb BbIBO.ll., liTO B COBpeMeHHbIX KY30Bax 

JIerKOBbIX aBTOM06HJIeii pacnpe)J,eJIeHHe Boca Me>K.lI.Y Y3JIaMH ·60JIee 
HJlH MeHee nOCTOHHHO, HMeHHO 40-50 % Beca KY30Ba npHxo.u.HTCSI Ha 
Kopnyc, npHMepHo no 15 % - Ha ,llBepH H CH.lI.eHbH, 10% - Ha 06HBKY 
H ynJIOTHHTeJIH, 5% - Ha CTeKJIa, 5-15% - Ha OnJIaBKy H oKpacKy. 

Bec Onepeu.HH COCraBJIHeT 12-15 % Beca Ky30Ba B c·6ope. 
3TH CBe,lleHHH OlleHb Ba>KHbI ,lJ,JIH npe.ll.Bap"TeJlbHOrO onpe)J,eneHIUI 

Beca KY30Ba H -ero qaCTeH npH npoeKTHpoBaHl1H H .l(JISI HaXO}K.lI.eHH5I 
paCqeTHoro nOJIO>KeHHH ueHTp a TH)KeCTH KY30Ba. 



rJIABA VI 

KY30B KAK HECYLUAn CHCTEMA ABTOM06H"TJSI 

§ 1. nPEI1MYIlI.ECTBA HECYDlHX KY30BOB 

KaK Y}I{e CKa3aHO, BOCrrpliSITHe KY30BOM pa3JIHlJHblX HarpY30K 
II YCHJmH rrpH ,nBH}I{eHHH aBTOMOOHJIH H npM pa60Te ero MexaHH3MOB 

MO}l{eT 6bITb rrOJlHbIM HJIH HerrOJIHbIM B 3aBUCHMOCTH OT KOHCTPYKUHH 
KY30Ba If crrocooa COe.lI.HHeHII5I ero C paMoit 

KY30B aSTOMOOHJI5I 51BJI5IeTC5I HeHeCYllJ.HM (He HeceT HarpY30K), 
Kor.n.a OH YCTaHOBJIeH Ha paMe llIaCCH H CBH3aH C HeH 3JIaCTHlJHhIM 

KperrJIeHHeM. 

KY30B MO}l{eT BocrrpUHHMaTb lJaCTb HarpY30K If YClfJlMBaTb paMY 
aRTOMOOHJI5I. Tor,na OH rrpellCTaBJI5IeT COOOH rrOJIYHecymylO ClfCTeMY· 
B 3TOM CJIYlJae CB5I3b OOHOBaHHH KY30Ba C paMOH aBToM06HJIH )I{.eCT

KaH - rrpH rrOMOllJ.1f OOJITOB, 3aKJIerrOK HJIH cBapKH. 
HaKoHeu, KY30B MO}l{eT OhITh HecYllJ.HM, T. e. BOCrrpHHHMaTh Bee 

YCHJIHH H HarpY3KH OT MexaHH3MOB npH ,nBII}I{eHHlI aBTOMOOHJIH, KOTO
PbLH rrpH 3TOM He IIMeeT paMbl. B 3TOM C,TIyqae Bce MexaHH3MhI aRTO

MOOHJI5I YCTaHOBJIeHbI Ha :KY30Be. 

CrrOCOObI KperrJIeHHH Ky30sa K paMe rrOKa3aHbI Ha <PHI'. 206. 
TIPH HeHecy~eH KOHCTPY'KIJ,IIH KY30Ba .n.OJl}l{Ha ObITb o6eCrrelJeHa 

H paMe, If KY30BY OT,1I.eJIbHO ,1I.OCTarolJHaH rrpOlJHOCTb II }KeCTKOCTb. 

C06JIIO,neHHe 9Toro Tpe60BaHHH BbI31bIB8eT YBeJIHlJeHHe Beca 3THX arpe
raTOB. I(OHCTPYKIJ,H5I 8BTOM06HJI5I C paMoH ue.rrecoo6pa3H8 npH He

}l{eCTKOH (HanpHM.ep ,1I.epeBHHHoH) KOHCTPYKIJ,HH Kopnyca KY'30Ba HJIH npu 

rrpoH3Bo,ncTBe ,1I.8HHOH MO,1I.eJIII 8BTOM06HJIH C pa3J1HlJHhIMH KY30Ba~m, 
R lJaCTHOCTH OTKpbITbIMH, KOHCTPYKII.HH KOTOPbIX He npe)J.CT8BJIHlOf 
co60H 3aMKHYTOH CHCTeMbI. KOHCTPYKII.HH aBTOMOOHJIH C HeHeCYIUHM 

KY30BOM, 3JIaCTHlJHO 3aKpenJIeHHOM Ha paMe, .B HaCTOHllJ.ee BpeMH 
rrpHMeH5IeTC5I B OCHOBHOM TOJIbKO )I.J151 rpY30BhIX aBToM06HJIeii no CJIe
.lI.YIOllJ.HM rrpHlJUHaM: 

1) H8 rpY30BoM maCCH YCT8HaBJIHB8lOTCH KY30BbI pa3JInlJHhIX 
BH,llOB; 

2) 60JIbllIHHCTBO KY30BOB .lI.JIH rpY3a rrpe,ncT8BJIHer COOOH 

He3aMKHYTYlO (OTKPhITYIO cBepxy) CHCTeMY, He 06JI8JJ.alOllJ.YIO .rr.OCT3-
TOlJHOH )l{eCT.KOCTblO; 

3) 38MKHYTa51 KOHCTPYKII.HH KaoHHbI 3aHHMaeT JIHllIb HeOOJIbllIYIO 
lJaCTb .D:.JIHHbI paMbI, n03ToMY }KeCTKOe COe.lI.HHeHHe HJIH OO'be.nHHeHHe 
Kopnyca 'KaoHHbI C paMOH He MO}KeT )J.8Tb cymecTBeHHoro YCHJIeHHH 
BeeR cncTeMbT, a 3HHlIIneJIbHbIe nepeKoObI )J.JIHHHOH paMbI BbI3bIBalOT 
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paClIIaTbIBaHHe II paapymeHHe Ka6HHbJ, eC.nH nOCJIe)UISIH COe,z(HHeHa 
C paMOH }KecTKO. 

Ha cpHr. 207 nOKa3aHO OObIlJHoe )J.JIH rpY30BblX aBTOM06HJIeii 
He}KeCTKOe coe)J,HHeHHe KaoHHbI C paMoH. O.rr.Ha Ha TOlJeK KpellJIeHHH 
BbInOJIHeHa C npOKJIa,lI.KoH Ha reKCTIJJIbHOrO MaTepHaJIa, 8 )J,Be .llPY-

~Hr. 206. Cnoco6bI KpenJIeHHJI KY30Ba I{ paMe. 

rHe - C npYJKHH8MH. HHor.rr.a B TaKoH KOHCTPYKII.HH .rr.eJIaIOTCH )J,Be no.ny
}KeCTKHe TOlJKH KperrJIeHHH H O~Ha rrpY}KHIHHR5I. 

B o6oHx ,cJIYlJa5lx 60JIbIIIHX rrep-eKocoB Kopuyca K86HHbI npOH30HTH 
H-e MO}KeT. 

B npe}KH.Hx KOHCTPYKlUUIX JIerKOBbIX aBTOMOOHJIeM H 8BT06ycOB 
CBHab KY30Ba c paMoM oCYIIJ,eCTBJIHJlaCb Ha OOJIbIIIeH lJaCTH HJlH H8 
BreH Jl,JIHHe paMbI. OnbITbI 110 orrpe):(eJIeHHJO }KeCTKOCTH paM nOK838JIH, 
'ITO ,lJ,a}Ke npH rHOKOM coe)J,HHeHHH KyaoBa c P8MOH B HeCKOJIbKHX 
TOlJKaX, 'KaK 3TO ObIJIO npHHHTO B KOHCTPYKII.HHX MHorHX JIeI'KOBbIX 
aBTOMOOHJleH, }KeCTKOCTb 3aMKHYTOi'i CHCTeMlbI II.eJIbHOMeTaJIJlHlJeCKOrO 

Kopnyca YMeHbIII8eT .zr.ecpopMaII.HH paMbJ. ECJIH IIIaCCH JIerKOBOro aBTO
MOUHnH 6ea KY30Ba YCTaHOBHTb ,B TaKoe nOJlO}KeHHe, KOr,lI.8 OCR aBTO
Mo6HJJH MaKCHMaJlbHO nepeKOIIIeHbI O):(Ha OTHOCHTeJIbHO ,npyroii (JleBOe 
nepe)J.Hee H npaooe aa,lI.Hee KOJleCa nO)I.HHTbI ]T,O npeJ1.eJIa) , nepe):(HH5I 
rrOnepelJHHa paMbl nOBepHeTCH npHMepHO Ha '7'30' no OTHOIIIeHHIO 
K 38,11,Heil. Ho ecJJH ·3aKpenHTb Ha paMe Ky30B (c pe3HHoBblMH nOJ1.ym
KaMH), TO cKpyqHBaHae paMbl rrpH Tex }Ke YCJIOBIUIX YMeHbIII8eTC5( 

npHMepHO B)J.BOe. TIPH IICnbITaHHH Ha HarH6 paMa oea KY30Ba nporH-
6ae-rc51 npH nOJIHOM HarpY3Ke Ha 12,5 MM, a rrOCJIe aaKpenJIeHHH Ha 
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Heit 'KY30Ba - Ha 7,5 MM. IIo3TOMY MOJKHO YMeHbllJHTb paOOlJHe CelJeHHSI 
,neTaJIeH paMbI H OOJIerlJHTb ee, eCJIH paCClJHTaTb paMY Ha COBMeCTHYIO 
pa60Ty C KY30BOM (nOCKOJIbKY aBTOMOOHJIb Oe3 KY30Ba He HCnOJIb-
3yeTCSI) • 

O,nHaKO TaKaSl KOHCTPYKUHSI He SlBJISleTCSI HaHJIyq'llJeH JlJISI JIerKO
HOro aBTOMOOHJISI "JIH aBrooyca, nOTOMY lJro B aBTOMOOHJIe OCTaeTCSI 
paMa, npe,nCTaBJISlIOmaSl COOoH Bce eme rpOM03,nKHH MeTaJIJIHlJeCKHH 

Kpe/l/iCHUe HUOUllbl 
npu~oe nepeoHcc KpenOeHUf> 

~;V2Z21 

~?????a 

~Hr. 207. KpenneHHe lea6HHbl Ie paMe (3.5-TOHUhlH rpyaoBoii aBTOlol06HJlh 
HAMM). 

llrperaT; B nepe,nHeH lJaCTH aBTOMOOHJISI, r.lle YCTaHOBJIeHbI .ll.BHraTeJIb 
H rro,nBeCKa rrepe.llHHX KOJIeC, paMa Be nOJIyqaeT YCHJleHHSI OT KOH
CTPYKIJ.HH 'KY30Ba H ,u;OJIJKHa ObITb B 9TOH lJaCTH ocooeHHO npOQHOH 
Ii JKeCTKOH; npH coxpaHeHHH OObIlJHOH 'KOHCTPYKlI.HH MeTaJIJlHlJeCKoro 
KY30Ba, He paCClJHTaHHOH Ha BocnpHSlTHe HarpY30K, HeKOTopbIe lJaCTH 
paMbI 'Oy,u;YT HMeTb JIH60 lJpe3MepHO OOJIbllJOH 3anac npOlJHOCTH, JIHOO, 
HaooopOT, OCJIaOJIeHbI. TaKHM oopa30M CHCTeMa KY30B - paMa 
B Ue.nOM, HMeSl OOJIbllJOH Bec, 06y,u;eT no,u;Bep>KeHa 3HaQHTeJIbHbIM .u.e<Pop
MallHSlM. 

JIYlJllJHe pe3YJIbTaTbI ,u;OCTHraIOTCSI npH OO'he,nHHeHHH KY30Ba 

H paM'bI, T. e. npH rrepe.u.alJe HecymHx CPYHKUHH paMbI KY30BY. 
B Ta6JI. 23 H Ha cpHr. 208 nOKa3aHO cpaBHeHHe JKeCTKOro 'KpenJIe

'HHSI KY30Ba JIerKOBOro aBTOMOOHJISI K paMe, oObe,u;HHeHHSI paMbI 
C IKY30BOM H paMbI oea KY30Ba. 

HecymHH Ky30B aBTooyca HMeeT eme OOJIbllJe npeHMymecTB nepe)l 
HeHecymHM, lJeM HecYIII.HH KY30B JIerKOBOro aBTOMOOHJISI. B aBTooyce 
uarpy3KH OT Beca KY30Ba Ii rraCCaJKHpOB Ii OT YCHJIHH, B03HHKalOmHX 
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Ta6JlU~ 23 
Bec H }I(eCTKOCTb KOpuyCOB JlerKOBblX aBTOII06HJleA 

YroJl saKpY'IHBaHHJI HaH60JlbWHA npo- OmOCHTe.llbHblR 
Bee npH HaH~OJlbWeM I'H6 npH AHHaMH'Ie- K0341HUHeHT )f{eCT-

nepeKoce KOJlec CKHlt HarpysKu I(OCTH BOlo 

THn liecymeA -----" .. --
Ha KPY'Ie-1 H38:'I-

CHCTeMbi IIHe I'H6 
B ICl DOlo B 0 8 0/0 8 41 ... B ~i I 

10 

(;« ) I (;, ) 
PaMa 6e3 ICY30Ba I 150 100 I 7,5 I 100 12,5 I 10.1 I 100 I 100 
PaMa C KY30BOM 
Ha pe3HHOBblX 
nOJlYWKax . . 440 293 - - 7,5 60 - 57 
PaMa C lKeCTKO 
3aKpenneHHhIM 

403 266 1,5 20 4,0 32 190 117 KY30BOM .•. 
HecylltllH KyaoB 250 166 0,75 10 1,0 8 610 750 

npH YCKopeHHH H npH )l.BH>KeHHH no HepoBHoii )l.opore, BocnpHHH
MaJOTCH Ha 60JIbllIOM paccTOHHHH OT OCH aBTOM06HJIH, a nOnepetIHOe 
CeqeHHe KY30Ba (3aMKHYTbIH 
npHMoyrOJIbHb[H KOHTYP co 
,cKpyrJIeHHbIMH yr.JIaMH) XOpol1IO 
cOnpOTHBJIHeTCH CKpytIHBaIOIUHM 
YCHJIHHM. HecymHH aBT06ycHblii 
KY30B n 03 BOJIH eT npe~eJIbHO 

YMeHbl1IHTb JI.ect>opMaUHH H 06ec· .~ f1H 

netIHTb HaH6oJIbl1IYIO >KecTKOCTb ~2.5rs~J:f-=E!~fSl3~2!~~ 
npH HaHMeHbl1IeM Bece. B KOH- ~5.0~+-~-~~~~~~~~~~j 
crpyKUHH OCHOBaHHH Kopnyca l~5r--~~~~~~~~~r-~r-~ 
aBT06ycHoro KY30Ba 60JIbmoe ~ 10.0 ; 
3HatIeHHe npHo6peJIH B nOCJIe)l.- ~~,:=:=:=:=:::=;~~~~~~_i 
Hee BpeMH nOnepetIHble 6aJIKH H 

o 
nalHeJiH nOJla, Kop06KH KOJICCHbIX (I:) 

~ 6 
KO>KYXOB H nO.lI.HO>KeK, 06BSI30il- ~ 
HbIH 6pyc. CoeJl.HHeHHSI 6aJlOK ] 4 

~2 co CTOHKaMH H CToeK C ,nyraMlI ~ 
HJUI naHeJibIO KpblmH SlBJlSlIOTCH 0 

I + I 

I 1 ~ ---
--t::: 

I .1 ; 

I !1> --r- I 

I~ 1-f--i 
t,-'J. J 

I , I 

OTBeTCTBeHHbIMH Y3JIaMH. BaJIKH, <I> Hr. 208. nporHo II cKpyqHBaHlle paMJlt 

CTOHKH H Jl.yrH B aBTo6yc8X H KY30Ba: 

npe.n.cTaBJISlIOT COOoH eJI.HHbIH 

rnnaHroYT, pa3JI.eJIeHHe KOToporo 
Ha COCTaBHble qaCTH Bbl3bl
BaeTCSI TeXHOJIOrHtIeCKHMH coo6-
pa>KeHHSlMH. B HeKoTopblX KOH--

1 - paMa 6e3 KysoBa; 2 - paNa c KYSOBOM, YCT2HO
BJleHHblM ua peSHHOBHX nOJlywKax. 3 - paNa 
lKeCTKO 9aKpen.lleHHblM XYliOBOM; ,,- Ht'cywn" 
KapKac:'oea 06J1HU:OBKH; 5 - Ht'CYWHA KY30B 

C pa60T310111eA 06JUIUOBKOA. 

CTPYKII.HHX aBT06ycoB y CTDeK, COCT8BJIHIOllI.HX OJI.HH H3 3JIeMeHTOB 

mnaHroYTa, KOHUbI sarHeialOTcH Ii CBH3bIBalOTCH C AyraMH KpbImH II 

nOnepetIHblMH eiaJIKaMU; B )l.pyrHx KOHCTpYKUHHX mnaHroyr COCTOHT 
H\3 'I1pex tIaCTeH: 6aJIKH OCHOBaHHSI H Jl.ByX CTOeK C nOJIY)l.yraMH, CO
e,nHHeHtHbIX no cept\lI.HHe KpbImH. 

16 .llOJiMaTOBCKH~ 2tOi 
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B KOHCTPYKUHH aBTOOYCOB, B OCOOeHHOCTH npH 3a.IJ.HeM paCnOJIO
)KeHHH )J,;B lfraTe JUI, JIO}I.OoKOHHbIH nOHC H nporOHbI KpbIlIIH, )KeCTlKO CIBH-

3aHHble co BceH CHCTeMOH B Cpe.IJ.HeH ee qaCTH, YMeHblIIaIOT HarpY3KY 
KOHCOJIbHbIX qaCTeH JIOH)KepOHOB OCHOBaHHH cnepe.lI.H H C3a.IJ.H. B CBH3J1 
C 3THM CeqeHHe JlOH:>KepOHOB MO)KeT 6bITb YMOOblIIeHO. 

B HaCTOHl..Uee BpeMH pacnpOCTpaHHIOTCH ceKUHOHHble KOHCTPYKUHH 
aBTOOYCHOro KY30Ba; OT,lI.eJIbHble eeKUHH CKp'enJIHIOT,CH M,e)K,lI.y C060H 

JIerKHMH npO,lI.OJIbHbIMH THraMH. B MeCTax nepepbIBa THr HX KOHUbI 
coe.ll.HHHIOTCH C Kop06KaMH H MaCCHBHbIMH CTOHKaMH ,lI.BepHbIX 

npoeMOB, nO,lI.HO}KeK, MexaHH3MOB OTKpbIBaHHH .IJ.BepeH, KOJIeCHbIX 

KO)KYXOB H T . .IJ.. COe.IJ.HHeHHe ,lI.BepHbIX paM C OCTaJIbHOH qaCTbIO 

KY30Ba YCHJIHBaeTCH cpepMOH, pacnpOCTpaHeHHOH Ha O.IJ.Hy-,lI.Be ceKuHH 

OCHOBaHHH KY30na. 

3a.lI.HHH H nepe.lI.HHH CTeHKH CBH3WBaIOT Tpy6006pa3HWH Kopnyc 

KY30Ba H nOBbIlIIaIOT ero conpOTHBJIeHHe CKpyqHBaHHIO, KOTopoe MO)KeT 

6b!Tb eIII.e 60JIee YBeJIHqeHO npH npHMeHeHHH ,lI.HarOHaJIbHbIX pacKocoB. 
Bee 66JIblIIee 3HaqeHHe B BocnpHHTHH HarpY30K np'Ho6peTaeT 06JIH

UOBKa. B OT.IJ.eJIbHbIX KOHCTPYKUHHX (HarrpHMep Y aSToOyca 311C-154) 
BcnOMOraTeJIbHbIe 6pyCKH 3aMeHHIOTCH 06JIHUOBKOH, )KeCTKOCTb KOTO

poft HeCKOJIbKO YBeJIHqflBaeTCH npH nOMOI..UH npocpHJIHpOBKH naHeJIeH. 
Bo MHorHX MeCTax nO.IJ.OKOHHbIH nOHC, CTOHKH B OKOHHbIX npoeMax, 

.LI,BepHble CTOHKH H ,lI.pyrHe .IJ.eTaJIH KapKaca HHOr,lI.a He 3aKpbIBaIOTCH 

06JIHUOBKOH, H rrOBepXHOCTb HX COCTaBJIHeT O,lI.HH H3 3JIeMeHTOB o6l..Uei'I 
nOBepXHOCTH KY30Ba. B yrJIax OKOH H ,lI.Bepeii cKpyrJIeHHe Bblpe30B 

06JIHUOBKH 3aMeHHeT KOCbIHKH. KpenJIeHHe 06JIHUOBKH Ha lIIypynax 

no MeTaJIJIY H BHHTax 3aMeHHeTCH KJIenKOii H CBapKoii. ECJIH BHYTpeH

HHH 06JIHUOBKa BbIITIOJIHHeTCH, KaK H HapY)KHaH, U3 M·eTaJIJIa, oHa 
TaK)Ke BlKJIIOqaeTCH B Hecyl..UYIO CH'CTeMY. 

f1pMMeHeHHe H€CYIII.eH KOHCTPYI<iUHH CHH3HJIO BOC KY30Ba 
30-35-MeCTHoro aBTo6yca Ha 600-700 KZ, a 40-45-MecTHoro aBTO-

6y.ca Ha 900-1000 Ke, T. e. CHH3HJIO co6cTBeHHbIH Bec aB11ooyca, 

npHXO.LI,HI..UHHCH Ha O,lI.HOrO na.c:ca)KHpa, B Cpe.IJ.neM Ha 20 K2. 

§ 2. HArpY3KH, BOCIlPHHHMAEMbIE HECYUlHM KOPIlYCOM KY30BA 

Ha HecymHH KY30B, KaK H Ha paMy lIIaCCH, ,lI.eHCTBYIOT BO BpeMH 
pa60TbI aBTOM06M~TJH pa3JIHqHble CHJIbI, Bhl3bIBaIOIII.He Te HJIM HHbIC 

,lI.f.cpopMaUHH BceH HecymeH CHCTeMbI HJIH ee OT,lI.eJIbHbIX qaCTeH. f10.lI. 

.IJ.efiCTBHeM COOCTBeHHoro Beca H Beca nOJIe3Hoi'I Harpy3KH, OT peaKUMH 
H TOJIqKOB, nepe,lI.aBaeMbIX nO,lI.BeCKOfi, CHCTeMa HcnbITbIBaeT H3rHO 

B BepTHKaJIbHOii nJIOCKOCTH. DOKOBbIe CHJIbI, B03HHKaIOIII.He Ha nOBOpo

Tax, npH 3aHoce, a TaK)Ke npH nepee3.IJ.e qepe3 HepOBHOCTH nYTH, Bbl-

3bIBaIOT H3rH6 B ropH30HTaJIbHOH nJIOCKOCTM. B Tex CJIyqaHX, KOr;:I.a 

O.IJ.HO H3 KOJIeC OKa3bIBaeTCH HH)Ke HJIH BbIllie ,lI.pyrHx, npOHCXO,lI.HT 
CKpyqHBaHHe CHCTeMbl. f1pM Hae3,lI.e O.lI.HOrO H3 KOJIeC Ha npenHTCTBHe H 

B CJIyqae HepaBHOMepHoro .rr.efiCTBHH TOPM030B Ha npaBbIX M JIeBbIX KOJIe

cax npOHCXO.LI,HT· C.lI.BHr O.rr.HOH CTOPOHbI CHCTeMbI OTHOCHTeJIbHO .LI,pyroH. 
Pa60Ta MexaHH3MOB aBTOM06HJIH, KOJIe6aHHH nO.lI.BeCKH H T. n. BbI3bIBaIOr 

BH6paUHli CHCTeMbI. OT.LI,eJIbHbIe .rr.eTaJIH (oco6eHHO crOHKH) HeCYl..Uero 
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KY30Ba HOnblTbIBalOT .n.ecllopMauHH H3fH6a H cKpyqHBaHHH npH OTKPbI

BaHHH H 3aKpbIBaHHH .n.Bep-eH, npH nepeMew.eHHH naCCa)KHpOB H T . .n.. 
CHJIbI, .n.eikTBYIOIll.He Ha Hecyw.ylO cHcTeMY npH H3rH6e B fOPH30H

TaJIbHOH llJIOCKOCTH H npH c.n.BHre, 3HaqHTeJIbHO MeHbllIe CHJI, H3rH6alO

W.HX CHCTeMY B BepTHKaJIbHOH llJlOCKOCTH H cKpyqHBalOIll.HX ee, H no

.3TOMY fOpH30HTaJlbHbIMH CHJIaMH MO)KHO npeHe6peqb. BH6paUHiI 

KY30Ba ew.e He.n.OCTaTOqHO H3yqeHbI, HO, nOBHAHMOMY, BJlHHHHe HX 'Ha 
pa60TY OT.n.eJIbHblX qaCTeH Hecyw.eH CHCTeMbI H Ha BCIO cHcTeMY npaK
THqeCKH HeBeJIHKO. 

l'i3yqaTb pa60TY HecYIll.eH CHCTeMbI npH H3rH6e B BepTHKaJlbHOii 

OJ10CKOCTH H npH cKpyqHBaHHH MO)KHO .n.ByMH cnoco6aMH - paCqeTHbIM 
.Ii onbITHbIM. 

npH paCqeTaX KY30BOB qaCTO .n.eJIaIOTCH cJIe,U.YIOw.He .n.onyw.eHHH: 
a) 60KOBHHY KY30Ba YCJIOBHO CqHTalOT IllJIOCKOH, XOTH B .n.eHcTBH

TeJIbHOCTH ee nOBepxHocTb H30rHYTa KaK B npo.n.OJlbHOM HanpaBJleHHH, 

TaK H B nOnepeqHOM; 

6) OT.n.eJIbHbIe H30rHYTbIe CTep)KHH CHCy.eMbI YCJIOBHO CqHTalOT 

npSIMbIMH; 

B) MOMeHT HHepUI'iH CeqeHHH Ka)K~OfO CTep>KHH (croHKH, 6pYCKa) 
npHHHMalOT nocToHHHbIM, XOTH B )I.eH·cTBHTeJIbHOCTH 3TO CeqeHHe MO>KeT 

H3MeHHTbCH (HanpHMep, CeqeHHe cpe.n.HeH CTOHKH KY30Ba JIerKOBOro 

aBTOM06HJIH B BepXHefi qaCTH 3HaqHTe.TIbHO MeHbllIe, qeM B HH)KHeH); 

r) yrJIbI Me)K,U.y onpe.n.eJIeHHbIMH CTep)KHHMH YCJIOBHO CqHTalOT 

HeH3MeHHeMbIMH, B .n.eHcTBHTeJIbHOCTH OHH MoryT YBeJIHqHBaTbCH 

H YMeHbllIaTbcH (nepeKOCbJ) npH pa60Te cHcTeMbI; 

)I.) oT.n.eJIbHbIe Y3JIbI coe,U.HHeHHH CTep)KHeH YCJIOBHO CqHTaIOT llIap

HHpHbIMH, XOT5! B )I.efiCTBHTeJIbHOCTH OHH Coe)1,HHHIOTCH }l(eCTKO H 3aKpbI

BalOTCH npHBapeHHOH K .n.eTaJIHM KapKaca 06JIHUOBKOH; 

e) HarpY3KH CtIHTalOTCH pacnpe)I.eJIeHHbIMH paBHoMepHo H npHJIO
}l{eHHbIMH K HIDlrneMY 6pycKY 60KOBHHbI; B ,U.eHCTBHTeJIbHOCTH Bee 

naCCa)KHpOB pac.npe)1,eJIH,e'PCH Ha nO)1,YllIKY, ClnHIHKY CH)leHbH H flOJl, 

npUtIeM cnHHKa OIllHpae-rCH Ha 6pyc B BcpXHeH qaCTH Ky30Ba, a He 
B HH)KHen. 

O)I.HaKO H npH 3THX YCJIOBHflX CHCTeMa OCTaeTCH CTaTHqeCKH Heonpe

.u.eJIHMOH, H ,U.JIH paCqeTa ee Heo6xO)I.HMO oT6paCbIBaTb HeKOTopbIe 3JIe

MeHTbI; paCqeT npOH3oo.u.HTCH Ha CTaTHqeCKHe HarpY3KH. ,llJIH npH6JIH

}l{eHHH ero K .u.enCTBHTeJIbHbIM YCJIOBHHM 3anac npOqHOCTH npHHU

MaeTCH paBHbIM 4-5. 
Hecyw.aH CHCTeMa paccMaTpHBaeTcH KaK 6aJIKa, JIe)Kaw.aH Ha qeTbI

pex onopax, pacnOJIO)KeHHbIX B O,U.HOH nJIOCKOCTH (H3rH6) HJIH B )l.BYX 

nJIOCKOCTHX (nO)I.'beM O)l.HOrO H3 KOJIec). 

Ha cpHr. 212 H306pa>KeHa 6oKoBHHa Hecyw.ero KY30Ba JIerKOBOro 

aBTOM06HJIH H ee BH~, COOTBeTCTBYIOW.HH YCJIOBHOCTHM, npHHHTbIM npH 

pacqeTe. O.n.HaKo paCqeT n03BOJIHeT YCTaHoBHTb xapaKTep .u.e<PopMaUI1H 

H ,llOBOJIbHO 6JIH3KHe K )I.eHCTBHTeJIbHbIM HX BeJIHqHHbI. 

flepBbIM 3TanOM npH paCqeTe CHCTCMbI HBJIHeTC5I pa3JIO)KeHHe ee Ha 

pH.n. nJIOCKHX CHCTeM co CnpHMJIeHHbIMH 3JIeMeHTaMH nOCTOHHHoro 

CetIeHHH. 
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BTOPbIM 3TanOM SlBJISleTCSI aHaJIH3 pacnpe.ll.eJIeHMSI HarpY30K no 

.lI.JIHHe aBToM06HJISI H nepe.ll.aqH MX OT KY30Ba K nO.ll.'BeCKe. B KOHCTPYK

UHSlX JIerKOBbIX aBTOM06MJIeH HarpY3Ka 1{aII.J,e Bcero nepe.ll.aeTCH Heno

Cpe.ll.CTBeHHO lIepe3 3JIeMeHTbI OCHOBaHHSI KY30Ba, B aBT06YCHbIX lKe 

Kopnycax illOCJIe.ZI.OBaTeJIbHOCTb nepe.ll.aqH HarpY:3KH 60JIee CJIOlKHaSi. 

npM'Mep Ta.KoH [JOCJIe.ZI.OBaTeJIbHOCTM npHBe.ll.eH Ha <pHr. 209 (aBTo6yc 

HAMH C 3a.ll.HMM paCnOJIOlKeHHeM .lI.BHraTeJISI). 

TIocJIe .3TOrO aHaJIH3a MOlKHO npHcTynaTb K pacqeTy, nOJIb3YSlCb 

MeTO.ll.OM .lI.e<PopMaUMH. npH 9TOM paCqeT Ha H3rH6 .lI.OCTaTOqHO npoM3-
BO.ll.HTb TOJIbKO .lI.JISI 60KOBMH 

KY30Ba H 6aJIOK OCHooaHHH 
(eCJIH OHH HMeIOTcSl). 

o TOM, HaCKOJIbKO HeCYII.J,HH 

KY30B COBeplIIeHHee, qeM KOH

CTpyKUHSI C paMOH, MOlKHO 

CY.ZI.HTb no pacqeTY HeCYlII.ero 
Kopnyca aBTo6yca HAMH 1. 

no pacqe-ry HanpSllKeHHe 
Ha pa3pbIB B np0.ll.OJIbHbIX 
6aJIKaX (JIOHlKepoHax) OCHO

BaHHSI 3Toro aBTo6yca npH 

YCJIOBHH, qTO OHH nOJIHOCTblO 

BocnpIfHHMalOT BCIO Harpy3Ky, 
paBHo 1680 KC/CM2, HO B .lI.eH

CTBHTeJIbHOCTH 3HaqHTeJIbHaH 

4aCTb HarpY3KH nepe)l.aeTCJI 

Ha .lI.pyrHe 3J1eMeHTW KOp

nyca, BCJIe.ll.CTBHe qero Ha

npSllKeHMe B JIOHlKepOHax .lI.O
CTHraeT TOJIbKO 680 KC/ CM2. 

<l>Hr. 209. CxeMa nepe.n.allH HarPY30K B KOp
nyce Hecymero KY30Ba 3BTo6yca HAMI·1. B )l.eTaJIHX Kopnyca, pa6o

TalOlII.HX Ha paCTH:>KeHHe H 
C)KaTHe, HaUpH)KeHHSI cocraB

JIHIOT, HalnpHMep, B nO)J.OKOHHOM nOHce 285 KC/CM2, B CIXHf.Ke 306 KclcM2, 

B 3a.ll.HeM JIHCTe KpbIlliH 57,5 KclcM2 H B npHroHe KpbIlliH 42,5 KclcM2• 

3TH 3HaqeHHSI BnOJIlle npHeMJIeMbI )J.JISI 06ecne4eHHSI Ha.ll.e)KHOCTH 

H .llO.TIrOBe1{HOCTH paCCMOTpeHHbIX )l.eTaJIeH KY30Ba; pa3MepbI CeqeHHM 

3THX .lI.eTaJIei1 nOJIyqalOTCSI He 60JIee pa3MepoB ceQer·nu1, npH!\,IeHHeMLIx 

B HeHecYlII.Hx KOHCTPYKUHSlX. 
TaKHM o6pa30M paMa MO)KeT 6blTb nonpocTY YCTpaHeHa. 

B KOHCTPYKUHH OCHOBaHHSI nOnepeqHbIe 6pyCbSi SlBJISIIOTCH Heo6xo

,lUUvlbiM 3JIeMeHTOM H, KpoMe Toro, BocnpHHHMalOT Harpy3KY, npHXO,!I.SI

myIOcSi Ha JIOH)KepOHbl OT qaCTH naCCa)KHpoB. npH 3TOM BeJIHqHHa 

.u.ecpopMaUHH nOnepeqHbIX 6pYCbeB He npeBbllliaeT 0,1 MM, a HaH6oJIb

lIIee HanpSI)KeHHe B HHX He .lI.OCTHraeT 200 KclcM2. TaKHM o6pa:::JO:~'l 

1 no MaTepHaJiaM KaH,::J.. TeXH. HayK C. 11. K.oTJIHpa. 
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rrpHMeHeHHe B KOHCTPYKUHH Koprryca JIOHLKepOHoB, )I.JIHHa KOTOPblX 
COOT'BeTCTBYeT ,lI,JIHHe paMbI (TaK Ha3bIBaeMbIX CKB03HbIX), HeUeJIeco
Oopa3HO. n03TOMY CKB03Hble JIOHLKepOHbl H He rrpHMeHHIOTCH B KOH
CTPYKUHH Koprryca aBTooyca 3liC-154. 

<t>Hr. 210 . .llelPOpM8UHH CTepnme H: KY30B8 r A3 .1\'1-20. 

li3 pactIera Ha H3rMo HecYIIJ.ero Koprryca aBTooyca, YCTaHOBJIeHHOrO 
Ha qeTbIpex orropax, B H,lI.H 0, qTO rJIaBHhIMM paOOTaIOIIJ.HMH 3JIeMeHTaMH 
ero HBJIHIOTCH rrOrrepeQHHbI OCHOBaHHSI, CTOHKH, rrO)I.OKOHHbIH nOHC 
H KpbIIlla, rrpHtJeM HarrpSDKeHHH B 3THX qaCTHX HeBeJIHKM H Bee KOH
CTpyKUMH MOLKeT ObITb YMeHbIIIeH. ,llJIH rrOnepellI-fH LKeJIaTeJIbHO BbI6H

paTh 3aKpbITDe KOpOOqaroe celleHHe. 

<l>ftr. 211. HarpY3KH B crepmHRX 60KOBHHbl Hecymero KyaoBa 
(umpPbI C llByMH CTpeJ1KafliH - HarrpSI)KeHHH B ere pmHHX OT paCTHlKe
BRS H ClK8THR, UHlPPbI c o.ZJ.HoA CrpeJIKOH: _. CT3THlIeCKHe Harpy3KH). 

ECJIH HarrpRLKeHMe B OObIQHOM .TIOH)KepOHe paMbI JIerKOBOro aBTO
Mo6HJISI COCTaBJIHeT )I.O 700 K~/CM2, TO ,n.JlH rrpo.rr.OJIbHOrO opyca OCHO

BaHH5I Hecyruero KY3Q1Ba aBTOM06HJTH «nooe.rr.a» OHO paBHO (8 CaMOl{ 
Hanp5I>KeHHOH TOIIKe) 350 K~!CM2. OPH 3TOM )I.ecpopMaUHH CTep>KHeH 
OqeHh HeBe.TIHKH (cpMr. 210) . .upyroH npHMep HecYIIJ.eH OOKOBHHbI rrpM
ae.rr.eH Ha cpHf. 211. 3.rr.ecb BepxHHH nOHC no.rr.BepLKeH C:>KaTHIO, opyc 
nopora - ·paCnl:>KeHMIO, CTOHKH TaKLKe pat)oTaIOT Ha paCT5I>KeHMe 
H C>KaTMe. B OOJIbllIHHCTBe CHJIOBbIX cxeM cpe,n.HHH cTOHKa paooTaeT 
Ha paCTSI>KeHHe, KpaAHHe - Ha C>KaTHe. TIPM 3TOM B Y3JIaX coeJ.I;HHeHHI1 
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CTep)KHeii rrpHJlO)KeHbI CHJlbI, KOTOpble C03,lJ.aIOT H3rHOaIOLII.He MOMeHTbI. 
Ha <pHr. 212 H300pa)KeHbI I{OHCTPYKUHH OOKOBHHbI H H3rHoalOLII.He 
MOMeHTbI, ,lJ.eiicTBYIOLII.l1e Ha nee (MaJlOJlHTpa.iKHblii aBTOMOOHJlb). 

no paCqeTY HarrpH.iKeHH5I COCTaBJIHlOT )J.JIH cpe)J.Heii cToiiKH 
235 Ki!/C.M2; ,lJ.JlH rrepe.ruleii cToiiKH - 296 Kc/C.M2; ,lJ.JIH 3a,lJ.Heii CToiiKU --. 

«Par. 212. KOHCTPYKUHSI 60KOB;.JHbI HecYlUero KY30Ba MaJIOJIHTpalKHoro aBTOM06HJIS 
H .llHarpaMMa H3rH6alOlUI:f:X MOMeHTOB .llJISI 3TOH 60KOBHHbI. 

117 Ki!/C.M2; ,lJ.JIH BepxHero 6pyca B rrepe)J.Heii qaCTH - 197 Ke/cM2; ,lJ.JISI 
BepxHero 6pyca B 38)J,Heii qaCTH - 305 Ke!cM2• Bce 3TH Hanp5l)KeHH5I 
3Ha'1]1TeJIbHO HH.iKe )J,orrYCTHMbIX ,lJ.JlSI )J.eTaJleA H3 HH3KoyrJIepOJJ.HCTOH 
.TIHCTOBOH CTaJIH. 

PaCqeT HecYLII.eii CHCTeMbI Ha cKpyqHlBaHUe 3HalIHTeJlbHO CJlO.iKHee. 
fIpeJK"lJ.e Bcero HY)KIIO orrpe1I.eJlHTb xapaKTep pa60TbI Ka>K1I.oro CTep)KHH 
B CHCTeMe, ,lJ.JlSl qero npH6eralOT J{ 3KcrrepHMeHTaM Ha aBTOMoOHJlSlX 
l1JUJ Ha HX MO)J,eJIHX. 
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IlpocTeHllIHH cnoco6 onbITHoH npoBepKH )1.e~OpMaUHH B KY30Be
HaKJIeHBaHUe 6YMaJKHbIX JIeHT no )1.HarOHaJISlM OCHOBHbIX ceKUHH 
I<'Y30Ba ()1.BepHble H OKOHHble npoeMbl H T, )1.,) OT o).1,Horo Y3JIa 

ellaI', 213. PaCnOJIOJKeHHe OYM8iKHbIX JIeHT .n.JUI npoaepKH 
.n.e$opMauHH KY30Ba. 

CrepJKHeH K ).1,pyroMY (qmr. 213). HaTSlJKeHMe MJIM npoBHcaHHe JIeHr 
nOKa3bIBaeT ).1,e~OpMaUHH KaJK).1,Oro npoeMa. AHaJIH3HpySl KaprHHy 
Jl,e£pOpMauHH, MOJKHO YCTaHoBHrb lHanpaBJIeHHe Jl,eHCTBHSI CHJI. ECJIH 
B Jl,OnOJIHeHH'e K 9TO·ti o6lUeH KapTHHe ).1,eQ:>0pMaUHH Tpe6ylOTCSI TOI!. 
Hble 3Ha'tleHHSI )1.ecpopMaUHti H 
HalllpSlJKeHHti B crepJKHSIX KY· 
30Ba, Ha CrepJKHH HaKJIeHBalOT 
TaK HaabIBaeMhle TeH30MerpbI. 
TeH30MeTp COCTOMT H3 TOHKOH 
npQBOJIOKH, .BMOHTHpOBaHHoH B 
oYMaJKHYIO JleHry. KOHUbl TIPO", 
BOJIOKH coe.LlHHeHhI c penlcrpH
pylOlUHM npH60poM. MaJIeHllIHe 
KOJIeOaHHSI MaTepHaJIa Jler3rJIH 
(CTep>KRSI) BbI3bl'Ba1OT H3MeHe
HHe CHJIbI TOKa B npM60pe. Ta
KOM: CTIoco6 HCCJIe,llOBaHHSI JJ..f!
£popManHH npHMeHReTCSI, B qaCT
HOCTH, npH OllbITHblX pa60Tax 
C 'J(Y30BaMH B HayqHoM aBTO
M06HJIbHOM H aBTOMoropHOM 
HHCTHTYTe HAMM. 

Paapa6aTbIBaR: tPoPMY COBpe

~Hr. 214. CxeMa CHJlOBorO nOlOKa B K0 p
nyce JIerKOBoro aBTOMOOHJIH npa no.n.'be:.ie· 

npaBoro nepe.l1HerO KOJIeca. 

MeHHoro a BTOM06HJISI, 'KOHC11PYKTOPbI HecylUHtX KY30BOB llIHpOKO· TIOJIb-
3ylO~SI 3KOOepHMeHTaJIbHblMH ClIIoc06aMR oope)leJIeHHSI JJ.eq,0pMaUMM: H 
HalI1pSI>KeHHH KaK )lJI1l YTOqHeHlHSI paCqeTa KaJK)loro ).1,aHHoro K'Y30Ba, 
TalK II .LlJISI HaKOII1JIetHHSI onblTHhIX MaTepHa.nOB, Koropble TI03BO.nSlT B 
)laJIhHeHllIeM YCOBep.meHCTBOBaTh MeTOJl,hI paCqeTa. 

Ha cpHr. 214 rtoKaa3HbI nOJIyqeHHbIe nYTeM 3KcnepHMeHTa Hanpa
BJIeBH5I CHJI, .neHcTaYIOUlHx Ha 3JIeMeHTbI K~pnyca JIerKOBOro aBTO;\IO~ 
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OHnH npH npenenbHOM nOAoeMe npaBOrO nepe~ero KOneCa H Ae~op
MaUHH OoKOBHHbI B 3TI1X ycnoBHHX (B npeYBenHtIeHHOM BH,lI.e). 

Ha q,Hr. 215 npHBeAeHbI ,lI.e~OpMau.HlI aBTo6ycHoro KY30Ba npH 

nOAoeMe neBoro nepe,ll.HerO Koneca. 
HaHoonee 3aMeTHaH .n;ecpoPMaUHH Kopnyca - 3TO nOBopOT neBoH 

OOKOBHHbI OTHOCHTenbHO npaBoii. O,ll.HOBpeMeHHo npoHcxo,U,Hr nOBopoT 
nepe)l.Heii CTeHKH OTHOCliTenbHO 3anHeii H CKpYtIl1BaHHe KpbIllHI H OCHO

BaHHH. 
CToiiKH 60KOBHH B HH}I{Heii tIaCTH OBH3aHbi nHCTaMH oonHuoBKH 

H He H3rHoaIOTCH. BepXHHe KOHUbI HX CTHHYTbI peopaMH KpbIlliH. 

n03TOMY npH nOBopOTe npaBoii OOKOBHHbI orHOCHTenbHO J1eBoii npOHC-

- f-"-== --,-- - ---

! 

i 
I 

<I> Hr. 215. CxeMa .II.eq1OpMallHA aBTo6yclloro KY30Ba 
npH nO.II.'beMC neBoro nepe.II.Hero KOJIeca. 

XO,ll.Hr H3rH6 BepxHHx KOHUOB croeK (qmr. 216). KOHUbI neBbIX CToeK 
crHoalOTCH Bnepe,ll., KOHUbI npaBbIX CToeK - Ha3a)1.. npH 3THX ycnoBHHX 
Ka}l{)1.oe pe6po OCTaeTCH oonee HnH MeHee Ha npe}l{HeM MeCTe, HO 3aHH
Maer HeCKOJlbKO HaK"lJOHHoe nOnO}l{eHHe. B 3aBHCHMOCTH OT Toro, 
HaCKonbKO XOPOlliO conpOTHBJIHIOTCH CKpytIHBamuo CTOHKH H pe6pa, 
r. e. B 3aBHCHMocrH OT npHHHToro CetIeHHH I1X, onHcaHHoe HBneHHe 
MO}l{er npOTeKaTb pa3nHlfHO. B Ta6n. 24 npHoBe,U,eHbI tIeTbIpe cnYtIaH 
COtIeTaHHH pa3Hblx )KecTKocTeH CToeK Ii pe6ep. 

HaH60nee THnHtIHblMH HBnHIOTCH TPeTHH H qeTBepTblit (ocot)eHHo 

TpeTHfi) cnytIaH J TaK KaK CTOHKH no KOHCTPYKTHBHblM cOO6pa)KeHHHM 
06bltIHO 6blBalOT 60nee MaccHBHbIMH, l.JeM pe6pa, H HMeIOT 3aKpblTOe 
CetIeHlle, XOP0ll10 npOTHBOCTOHIuee CKpYtIHBaHHK>. HaH6onbll1HM JI.e<jlop
MaUHHM B paccMaTpHBaeMblx c,HYtIaS1X nO,U,Bep)KeHbI nepeJI,HHe CroAKH 
If pe6pa, HaHMeHbll1HM -- aaJ'(HHe. TI03TOMY nporOHbI KpbIIIIH J CBH3bJ
BalOUlHe pe6pa H BepXHHe KolIUbl creeK, pa60TalOT Ha paCTSI>KeHHe 
H C}I{aTHe • 

.llanee, nOBopOT nepelJ.Heii creHKH OTHOCHTenbHO 3a,ll.HeH BbI3bIBaeT 
I<pYl.JeHHe npOJI,OJIbHblX CTep}I{Heti - nporOHOB Kpblll1H, nO,U,OKOHHOro 
nOHea, nOH}I{epOHOB OCHOBaHHH - H nOnepetIHH (qmr. 217). 

TIPH paCtIeTe Kopnyca aBTooyca HAMI1 Ha cKpyqHBaHHe 6bInH 
nonytIeHbI cne,U,YlOlllIie 3HatJ.eHHS1 HanpH}I{eHld% KpYtIeHHH ,U,JIH: nporo
HOB -,U,O 80 KZ/CM2, nOH)KepOHOB -,U,O 80 KZ/CM2 J pe6ep KpbIlliH -,lI.O 
20 KZ/C.M2 Ii nonepeqUH OCHOBaHHH -.no 200 Ki/CJf,2. 
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3TH HeOOJlbiliHe 3HaQeHHSI HanpHJKeHHH n03BOJlHIOT oTKa3blBaTbCH 

B KOHCTpYKIJ,HH Kopnyca KY30Ba OT CKB03HbIX npO,n:OJIbHbIX CTepJKHeii 

4>Hr.216. CxeMa AecllopM31.{HH 60KO· 
BRHbl aBTo6ycHoro Kyaosa npH 

nOA'beMe JIeBOrO nepeAHero 
Koneca: 

CTOHKH .IIeBoii 60ICOBJilHbI ":!orHyTbI Bnepe.n: 
(a). CTOfhm npaBoA 60KOBHHbI - Ha38.!l (O). 

4>Hr. 217. nOBOpOT 
nepeAHeii CTeHKH l a) Ky-

30Ba aOT06yca OTHOCH
TeJILHO 3aAHeH (6) npn 
no,n'beMe JIeBorO nepc.l

Hero KOJIeCa (BHA 
CRepeAH). 

OCHOBaHHH (.llOpOrOCTOHll1.HX, THlKeJIbIX H CJlOJKHbIX B npOH3BO,llCTBe) 
H tIaCTH'IHO nepe.n.aTb HarpY3KH, BOCnpHHHMaeMbJe HMH, nOnepetIHHaM, 

T aO.ILuqa 24 

lle4»opM8llHH CToeK 60KOBHH H pe6ep KpblUlH npH CliPYlfHB8HHH KySOB8 

i llc<j10pManHli I 

CToeK pe6ep I 
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----~-------r------~I----------~------~------i 
~~~ I 
\ ~ ... ~ JtI3'H6 CMe;l.le- i 

\ ' (OJlHH3KO- HHe I 
\ \ Bn'it C ooel!x I 
~~ cropOH) \ 

I He CKpy- He H3m-
tIJ:lBaIOTCSl 6alOTcSl 

----~~--------~~--------~----------~~--------~-------' 

II CKpYfJU
BalOTCH 

He H3rH-
6alOTCSl 

l-brH6 lie
paBHOMep
HblM 

CMem,C-
;lHe H nOBv
P;)T 

! ____ ~~ ________ ~~------__ ~---------------~---------~----------i 
! 

III He CKPY
tJHB310TCSI 

~~~ 

~I 
. ~ 

113ru6 113rJ;6 I 
OllHOH CTOH- I 
~.H 

.'-.....~ 

----~~-~---::--~-------~:-----------~--------~---------. j 

1,1 ~[3~\,\\ I IV 113fH6a
IOTCSI MepHblH 83-1 ! 

I

, HepSBHO- JtIJrH6 I 
fH6 I , 

I~ ___ ~ ________ ~ ______ ~I ____ ~.~.~_~, ~.,--t~----~!------~~ 



250 KY30B KAK HECYlllASJ CI1CTEMA ABTOM06I1JI51 

a TaIUKe cpaBHHreJIbHO JIennIM nporOHaM KpbIIIIH H nO)l.OKOHHbIM 

6pYCbSIM. 
BblnOJIHSISI TC HJIH HHble 3JTeMeHTbI Kopnyca 60JIee }{{eCTKHMH, KOH

CTPYKTOP MO}{{eT BJIHSITb Ha xapaKTep )l.ecpopMaUHM. nOBbIllleHHbIe 

:>KeCTKOCTH CToeK 60KOBHHbI BbI3bIBalOT YBeJIHqeHHe )l.ecpopMaUHH pe6ep 

KpbIIIIH, KOTopble no KOHCTPYKTHBHbIM COO6pa}{{eHHSIM MorYT 6b1Tb 
BbInOJIHeHbl Menee )KeCTKI1MH, C OTKpbITbIM CetIeHHeM. Oc06eHHo 

Ba}{{HOM )l.JISI pa60TbI CHCTeMbI SIBJISIeTCSI >KeCTKaSI KOHCTPYKUHSI nepe)l.

HeM H 3a,u,neH creHoK, KOTopbTe no CBOHM OtIepTaHHHM (CKpyr JIeHHble 

yrJIbI, B03MO)KHOCTb YCTaHoEKH .lI.HarOHaJTbHbIX paCKocoB) OtIeHb Y.ll.06HbI 

,nJISI YCMJIeHHH. OCYll1.ecTBJIeHHe }{{eCTKOM KOHCTPYKUHH nepe)l.HeM 
H 3a)l.HeM CTeHOK n03BOJl5ler YMeHblllHTb HanpH}{{eHHH KpytIeHHSI npo

,llOJIbHblX .3JIeMeHTOB. 

y!3 H3JTO)K'eIIHoro MO)KHO CAe.naTb C~TIe)1yIOIUae BbIBO.IJ.bI: 

1. nepe)l.aqa KY30BY HarpY30K, BocnpHHHMaeMbIx paMoH, n03BOJISIeT 

3HaqHTeJIbHO 06JIerqHTb HecymylO cHcTeMY, TaK KaK: a) npH pa60Te 
BceM CHCTeMbI Ha P-3rH6 B BepnfKaJIbHOM nJIOCKOCTU OT)l.eJIbHble ee 

CTep>KHH pa60raKYr .tIa pacT5DKeHlIe, C)KaTHe H B MeHbllleii CTeneHH Ha 

KpyqeHue H Moryr 6bITb CQ{)TseTCTBeHHO oCJTa6JIeHbI (oco6eHHo npo

.lJ.OJIbHbIe 3JTeMeHTbI OCHOBaHI-IH); 6) npocTpaHcTBeHHaH CHCTeMa JIytIllle 

npOTHBocTOHT cKpytIliBaHHIO, tIe:vI nJI'OCKaH (paMa), H CTep}{{HH ee npH 

310M HarpY)KeHbI He3HatIHTeJIbHO. 

2. npOCTpaHcTBeHHaH Hecyw.aH CHCTeMa (Kopnyc KY30Ba) MO}{{eT 

6bITb CKOHCTpYHpoBaHa TaK, qTO npO.lI.OJTbHble 3JIeMeHrbI OCHOBaHHH 

MoryT 'CosepllleHHo oTcyrCTBOBaTb HJIH 6bITb OCJTa6JTeHbI (liTO. H3MHoro 

YMeHbillaeT Bec) , a MHorHe CTep:>KHH Moryr 6bITb BbITIOJIHeHbI H3 npo

¢nJIeM C OTKpbITbIM CetIE'rHreM. 

3. B HaH60JIee ueJIeCOO6pa3HoH KOHCTPYKUHH Hecy~ero KY30Ba: 

a) nepe)l.HHH 11 3a.ZI.HHH CTeHI{11 BbITIOJTHeHbI BeCbMa )KecTKI1MH, co cKpyr

JIeHHbIMI1 yrJIaMH H )l.HarOHaJIbHbIMH pacKocaMH, tITO He npe)l.CTaBJIHeT 

3aTpY)l.HeHHH B npOH3BO)l.CTBe; 6) npO)l.OJIbHble .3JIeMeHTbI (JIOH}{{epOHbI 

OCHOBaHHSI, nporoHbI KpbIIIIH, nO)l.OKOHHble 6pYCbH) MaKCHMa.TJbHO 

06JIerqeHbI H HMelOT OTKpblToe CetIeHHe; B) nOnepetIHHbI CCHOBaHHH 

SbInOJIHeHbI H3 npocpnJTH C 3aKpbITbIM (Kop06qaTblM) CeqeHHeM; 

r) pe6pa KpbIIIIH MoryT 6bITb 06JIerQeHbI HJIH 3aMeHeHbI JIHCTOM KpbIHm; 

n) CTQHKH MoryT 6bITb )J{ecTKHMH H3 npoclm.T}SI C 3aKpbITbIM (Kop06tIa

TbIM) CetIeHHeM. 

4. JI106oH: HeHecY~Hl1: MeraJIJIHtIeCKHH Kopnyc aBToM06lVlbHoro 

KY30Ba MO)Ker 6bITb npespaIUeH S HecYIII.Hit KaK nOKa3bIBaeT paclIer, 

.lJ.JIH Toro qTo6bI cospeMeHHblH: HeHecYUll'IH: Kopnyc C.lleJTaTb HecymHM, 

He Tpe6yercSI YCHJIeHJlSI JI ynI>KeJIeHHH ero. Ha06opOT, B npaBHJIbHO 

pa3paOOT&HHOH: KOHCTPYKl.(HH Kopnyc KY30Ba MO>KHO .lla)Ke 06.nertUfTb, 

HeCMOTpSI Ha YCTpaHeHue paMbI. 
5. Cnoco6bI paCqeTa KY30Ba eme H~;:r.ocraTOtIHO cOBepllleHHbI. 

Heo6xo)l.HMa 60.TIblllaH 3KcnepHMeHTaJIbHafl pa6ara .lI.JIH nOJIyqeHHH 

nOnpaBOQHbIX K03CPHUJlE'HTOB, 3aBHCHl!IHX OT ¢OPMbI H KOHCTPYKUHH 

KY30Ba, II JlJIH H3YQeHHfl CHJTOBbIX nOTCI<OB B KY30Bax pa3JIIIlIHbIX 

THnOB. 
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ABBPH, OKHA, OnEPEHHE H CKJIAAHOH BEPX 

§ I. )1.BEPH H KPbllllKH JlIOKOB 

nBepH JIerKOBbIX KY30BOB H KaOHH rpY30BHKOB, a TaK}l{e KpbIIIlKH 

JIIOKOB COCTOHT H3 Kopilyca H apMaTypbI. KOPIIYC JI,BepH oopa30BaH BHY
rpeHHeH H HapY}l{HOH IIaHeJIHMH (q>Hr. 218 H 219); BO BHyrpeHHeH naHeJIH 

HHor)1.a HMelOTCH IIOJI,KOCbI H YCHJIHTeJIH. ApMaTypa MOHTHpyeTcH Ha 

BHyrpeHHeH naHeJIH )1.0 IIOKPbITHH ee OOliBKOH; JI,JIH YJI,OOCTBa MOHTa}l{a 

li oOJIerl.JeHHH JI,Bepli Ha BHYTpeHHeH naHeJIH OObIl.JHO JI,eJIaIOTCH OOJIb

IIlHe oTBepcTHSI, KOTopbIe 3aKpbIBalOTcSI 06HBKoit K apMaType OTHO

CSiTCH HaBeCKH HJIH IIeTJIH, 3aMKH C HapY}l{HOfi R BHyrpeHHeii pyqKaMH, 

6ycpepbI, OCTaHOBbI li.TIll OrpaHlil.JliTeJIH xOJI,a ABepH, HailpaBJIHIOmHe 

llIHIIbI liJIH CPli KcaTop bI. 

TIeTJIli COCTOSIT H3 HenoJI,BH)KHOH (neTJIH Ha KY30Be) ij IIO,lI:BH}l{HOH 

(neTJISI Ha JI.BepH) l.JaCTeH H OCH. Ha COBpeMeHHbIX aBTOM06HJISIX neTJIH 

,lleJIaIOTCH IIOTafIHbIMH JI,JIH YJIYl.JIIleHHH OOTeKaeMOCTli aBTOMOOHJIH. 

Pe3HHOBbIe 6ycpepbI CMHfllaIOT Y)1.apbI .lI.BepH npR 3aKpblBaHHH, IIpe)lOT

BpamaIOT ee paCIIJaTbIBaHHe H YCTpaHHIOT CTyK11 JI,Bepli 0 Kopnyc 

KY30Ba. HanpaBJISIlOlUHe nmnbI Y)lep>KHBaIOT .lI.Bepb Ha TpeoyeMoH 

BblCOTe, HalIIpaBJI'HIOT ee npli 3aKpbIBaHHli li He JI,OOYC'KaIO'T ee oce
.D.aHHH. 

OrpaHlil.JHTeJIli XOJI,a .D.Bepli npe.ll.oXpaHHIOT neTJIH OT nOJIOMKH HJIH 

neperH6a B CJIYl.Jae l.Jpe3MepIioro OTKPbITHSI, a HapY}l{HYIO naHeJIb 

JI.BepH - OT conpHKOCHOBeHliSi C nOBepXHOCTbIO Kopnyca. Ha Kopnyce 

KY30Ba OCTaBJISIIOTC5I OTBepCTHSI H rHe3JI,a .lI.JISI MOHTa}l{a oycpepOB, 

YCTaHOBOl.JHblX IIlliIIOB H OrpaHHl.JHTeJIeH xOJJ.a .lI.BepH. B MecTe 3ameJI

KHBaHHSI 3aMKa CTaBHTCH JIlil.JHHKa (HJIH Y1nop 3aMKa), B 'KOTOPYIO ynH
paeTCSI Sl3bIK 3aMKa npH 3aKpbIBaHHli. 

B a,BTOOYCHbIX KY30Bax npHMeHSIIOTCSI CKJIa,ll.Hble JI,BYX- li l.JeTblpex

CTBOpl.JaTble ,U,Bepli. QHli 3aHliMalOT MaJIO MeCTa li npH OTKpblBaHI1H He 

YBeJIHl.JliBaIDT ra6apH~B aBTo6yca. 

B Ka'lleCTBe nplIMepOB KOHCTPYKUIfli ,ll,BepeH paCCMOTpHM ,D,BepH 
JIerKOBbIX aBTOMOOlIJIeii «MOCKBHl.J» H r A3 M-20. Kopnyc ,U,BepeH 

COCTOHT li3 ,llBYX MeTa.TJJIlIl.JeCKHX IIaHeJIeH - HapY}l{HOH 11 BHYTpeHHeH. 

KpaH HapY)KHOH naHeJIH orH6aeT Kpaii BHYTpeHHeii, BCJIe,U,CTBHe l.Jero 

no KOHTYPY ,U,BepH oopa3yeTcH }l{eCTKHfI OOOJI,BepOK. Ha BHyrpeHHeii 

'IIalHeJIH YKlperrJIfUOTCH 3aMOK, HalIIpaBJISIlOmHe IIlH'llbI, neTJIH HaBecKH 

H OrpaHHl.JWreJH~ xo,n,a ,ll,Sepli, MexaHH3M CTeKJIOTIOJl,beMHHKa Ii Hal]]pa-
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4>Hr. 218. CxeMa ,Il.aepH 
KY30aa: 

1 - CKPblTaH neT.lla; 2 - OTKP"" 
T8H neUH; 3-neTJla HI Kyaoae; 
4 - neTJlII Ha AaepH; 5 - OCb 
neTJlH; 6 - BHYTPeHHIII pyqKa: 
7 - ura; 8-- aaMOl(; 9-00.lla1H 
3aMKa; 10- HapY)KH811 PYQK8i 

11 - JlH'IHHKa (ynop) aaMKft; 
12 - OrpaHH'l.HTeJlb xo.aa ABepH; 
]3 - (jy~ep; 14 - BHYTpeHHIIII 
naHeJib Kopnyca ABepH; 15 - Ha
pylKH8J1 naHeJlb; 16 - Hanpa· 

BJlRJOuudt mun; 17 - rHeaAO 
mHna. 

4>Hr. 219. BHYTpeHHSur .... naHenb Jl.BepH 
C Bbl)1.8BIC3MH ,n;JlfI YCHneHHfI II 

KpenJleHHfI apMaTypbl H C OTBepCTllRMH 
,llJUI o(inerqemtfl II .lJ.JlfI )1.0cTyna 

K apMaType. 
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BJISIIOlIJ,He .lKeJI06KH CTeKJIa. K o6o,llBepKY HJIH K Kopnycy KY30Ba 
B npOeMe nO,llKJIeHBaeTCSI ynJIOTHHTeJIb npoeMa .lI:BepH. B MeCTe Kpe
nJIeHHSI neTeJIb CTaBHTCH YCHJIHTeJIb BHYTpeHHeii naUeJIH (q,Hf. 220-
221) • 

OcooeHHocTblO YCTpoHcTBa ,nBepeH aBTOM06HJISI «MOCKBlfll» SIBJISIeTCSI 

OT,lleJIbHaSI paMKa OKHa, npHBepTblBaeMa5! K Kopnycy ,llBepH. TaKf}H 
KOHCTPYKII.HH YMeHbllIaeT pa3MepbI llITaMnOBOK HapY.IKHoH H BHYTPeH
HeH naHeJIeH, YMeHbiliaeT Bec ,llBepH, HO YCJIO.IKHHeT C60PKY H CHH:>KaeT 
:>KeCTKOCTb .ll.Bepn. 

'uPYfOM OCOOeHHOCTblO ,nsepH H'BJIHeTCH 06'be,llHHeHHe neTJIII, oI'pa
HHlIHTeJISI XO,lla ,llBepH H 6yq,epa. 

B 3aKpbITOM nOJIO.IKeHHH ,llBepb He nplIJIeraeT K nOBepXHOCTH 
upoeMa Kopnyca Ky30Ba, a q,HKCHPYeTCH IB IIH~~M C O,nHOM CTOPOHbI 
neTJIHMH, C Jl.PYfoH - 3aMKOM, HanpaBJISIlOlllHMH llIHnaMH H 6yq,epaMH. 
3a30p Me.IK.ll.Y ,llBepblO II KopnycoM, COCTaBJISIIOlIJ,HH OT 3 ,no 7 MA-t 

(B HH.lKHeii qaCTH Jl.O 10 M • .w), 3anOJIHeH ynJIOTHHTeJIeM fl3 lVIHfKoro 

pe3HHoBoro npoq,HJIH. 
TaKoe YCTPOHCTBO 06eCne1JHBaeT nJlOTHOe, 6ecrnYMHoe 3aKpbIBaHlie 

,UBepH H fepMeTHqHOCTb npoeMa OT npOHHKHOBeHHSI nbIJIII, BJIarH, 
a TaK:>Ke npe.llOTBpa~aeT 3aKJIHHHBaHHe ,lI.BepH npH nepeKocax KY30Ba 
II B CJIyqae ee npoBHcaHHH. 

TIeTJISI B c60pe COCTOHT 113 neTJIH Ha Ky30Be, neTJIH Ha ,llBepH 
H C'BSI3blBalOm.eH HX OCM (naJIbII.a). BepXHSISI neTJISI Jl.BepH r A3 M-20 
CKpbITa no,n 06JIHII.OBKOH Kopnyca, OHa HMeeT CJIO.IKHO H30fHYrylO 
q,OPMY. neTJIH 3aKpenJIeHbI B Kopnyce KY30Ba H B Kopnyce Jl.BepH BHH
raMH C nOTaHHbIMH rOJIOBKaMH, 3aBepTbIBaeMhIMll B TOJICThle MeTaJIJIH-
1JeCKHe nO,llKJIa,llKIi. OrpaHHqHTeJIb XOAa ,ltBepH COCTOHT U3 TSIfH, map
IlHpHO 3aKpenJleHHOH Ha Kopnyce Ky30Ba, H pe3HHOOOfO 6yq,epa H3 
KOHue THflI. Byq,ep HaXO,llHTCSI BHyTpH Kopnyca ,nBepH, a THra npoxo
)I.HT qepe3 OTBepCTHe BO BHYTpeHHew naHeJIH. Kor,lla Jl.Beph OTKPbl
BaeTCSI, 6yq,ep ynHpaeTCSI B KpOHllITeH:H Ha BHYTpeHHeH naHeJlH H orpa, 
HllqHBaeT YfOulJ OTKphITHH ,llBepH. Ha ,llpyrHx KY30Bax BCTpeqaeTCSl 

ynpom.eHHaSI KOHCTPYKII.HSI OrpaHH1JHTeJlSI B BH,lte 6pe3eHToBoro HJUl 
KO:>KaHOfO peMHH, npIlBepHyroro KOHll.aMH K Kopnycy KY30Ba H K K()p
nycy Jl.BepH. Kor,lI.a .1l.BePb 3aKpbITa, peMeHb B BH,lle neTJIH HaXO,lI.HTCH 
B KY30Be. npH OTKpbIBamHl )I.BepH peMeHb BbrnpHMJI51eTCSI U y,llep.IKHBaeT 
,lI.Bepb (eM. q,Hr. 161 H 228). 

3aMoK ,llBepH (q,H'f. 222, 223) MOHTHpyeTcSI Ha CTaJIhHOH: nJlaCTlme 
H OOCTOHT B OCHOBHO!Yl ll3 SI3bIKa (nOJI3YHa HJIH llJ,eKOJI.ll.bI) II npY:>KHHbI. 

npY:>KHHa Y,lI.ep:>KHBaeT H3hIK B Bb!Jl.BHHYTOM nOJIO:>KeHHH. 'uJISI TOfO 
1JTo6bI nepeMeCTHTb H3bIK, lIY.II{HO BbITHHYTb HJIII nOBepHYTb Hapy:>KHylo 
PY1JKY (q,Hf. 224-225) HJlH Ha:>KaTb Ha BHYTpeHHIOIO. B nepBoM CJIy
qae (CM. cpHr. 220) BHyTpeHHHH KOHeII. pyqKH YinHpaeTcSI B BbI.cTy:n 
H3bIKa H OTO,llBHraeT efO, EO BTOPOM - H3bIK nepeMe~aeTcSI C nOMOllJ,hlO 
THrH. BbITH:>KHaSI PY1.n<a onHcaHHOH KOHCTPYKUHH YJl.06Ha Jl.JIH nOJIb30-
BaHHSI H MOiKeT ObITb YTOnJIeHa B Kopnyce ,llBepH. qTO YJIYllwaeT OOTe
KaeMOCTb aBTOMOOHJISI. B ,ltpyrHx KOHCTPYKll.HSIX 3aMKOB nepeMern.eHHe 
H3hII{8 ocymeCTBJlHeTCH KYJIaqKOM, HaCa:>KeHHhIM Ha BTyJIKY, B KOTOPYlO 



254 

5 

I 

,UBEPH, OKHA, C)flEPEHI1E 11 CKJlA,UHOA BEPX 

no r; c 
PY'IIra lL 3UHOlf 

no All 
nepeiJHRR cmOiiKQ 
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12-Bl;HTbI KpenJleHHII KpOHWTeHHJ BHYTpeHHeii pY'lKHi 13- BepxHlI1l 06JIHll,08Ka CToAKti nepe,llK3 

OTKpblTHIi .lI.BepH; 17 - HHiKHIIII neTJlSI .lI.BepH; 18 - HHlKHHJ:i 60JlT 
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tPur. 222. 3aMoK JJ.BepH 3l1C·101: 
1 - H3b1K BJlK UleKO.IIJl.8. 2 - cTeplKeHb py'lKH: 3 - CTonop. 4-6apa6aH 
cTonopa. 5 - pbI'Iar c'Ionopa; 6 - KpeOJleHHe npylKHHbI; 7 - npYlKHHa: 
8 - ynop saMKa; 9 - nOJIsYR; 10 - nueTHlla; 11 - npoMelKYTO'lHall 

Tftra: 12 - THra. 

tPHr. 223. 3aMOK JJ.BepH 3HC-lIO: 
1 - Kopnyc saMKa: 2 - a8COB; 3 - XBOCTODJlK ::JaCOBa; 4 - C06a'lKa; 5 - npYlKltHa 
3aMKa; 6 sanopH3s nJlaHKa SaJl.HerO SaMKa Jl.JlSI "anapa KHonKo!\: 7 - npylKRHa 
sanopaoH nJiaRAH; 8 - npoMelKYTO'lHaft ura; 9 - 3anoQHblH Daneu; 10 - BRliT, 
COeJl.HHUIOUlHIt TSlrB. npHBo.u; 11 - "lsra npHBO.!la. 12 - Kopnyc npHBoAa; 
13 - CTeplKeHb BHYTpeHHen PY'I{KH; 14 - xpanoBHK npHBOJla; 15 - nPYlKHHa 
npHBOJl.a; 16 - pbI'IalKOK sanopa «:063'1KH; 11-KY.IIa'lOK. nOBOpa'lHBaeMWH 

uapYlKHblM 3anopHblM NexaHH3NON OT K 110"13. 
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~Hr. 224. HapYlKHaa PYQK8 .llBepH 3HC·I10: 
1 - HapYlKH8n pYIIKaj 2 - CTepHCeHb HSPYlKHOA PYIlKII; 3 - sanopHblft nOBsYH; ,,- ssnopHblii Mexa
HHaM; 6 - 9KCnCHTpJI'IHblit npH.lIHB 060nMbI aanopHolo MexaHHsMs; 6 - wIIn o6oAMbi aanopHoro Mexa
HH3Ma; 7 - OTBcpcTHe AIUI AOCTyna K SaM01(HOR waA6t· "PH CHI1THH sanopHoro MeX3HHSM8; 8 - 3aMO'l
Has waK6a; 9 - npH)KHMHaR npYHCHHB aaMO'lHOA WaA~bI: If) - CTonoplioe KO./lbl(O; 11 - npY)KHHa no./l-

ayua; 12 - pOSeTl<a py"lKH; 13 BosBpaTH8R npYHCHHa. 
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4>Hr. 225. PyttKa H ynop 3 .• MKa Ka6uHbl rpY30Boro aBTOM06HJUJ. 

nmlfPblBoHUl! tJ6epu 

f --t I 
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4>Hr. 226. nOJlO)KeHHH ynopa 3aMKa 6apa6aHHoro Tuna: 
1- py'lKa; 2 - .IIH'IBHKa (Ha KY30Be); 3 - C06a'lKa: 4 - 6apa6aH Ha JlBep"; 5 - npylKHHa; 

6 - KYJJalloK. 
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BXO,lJ,I{T CTepJKeHb pytIKII. CTepJKeHb IIMeeT KBa,lJ,paTHOe IfJII{ Kpyr JIoe 
C JIbICKOH CetIeHl{e. CetIeHl{e KBa,lJ,paTHOro CTepJKHH CTaH,lJ,apnI30BaHO 
.lI.JIH Bcex aBTOM06uJIeM (8+0,1 M.M ,lJ,JIH OTBepCTI{H .1{ 8-0•1 MM ,lJ,JIH 

CTepJKHH), qro ,lJ,aeT B03MOJKHOCTb npHMeHHTb nJIH pa3JIHtIHbTX 3aMKOB 
o,lJ,HHaKoBble JI.eTaJIH I{ oTKpbIBaTb .n.BePI{ B CJIYllae nOBpeJK.n.eHI{H moooH 

PYtIKOH. Ha HeKOTopbIX aBTOM06HJIHX npHMeHHJOTCH HenO,lJ,BH}KHbIe 
pytIKH c 3aw.eJIKOH .n.JIH OTTHrIIBaHHH H3bIKa 3aMKa. 

Ynop 3aMKa OObltIHO npe,lJ,CTaBJIHeT coooH cTaJIbHoH MI{H C .lJ.ByMH 

3yOu.aMH. Ha HeKoTopbIX KY30Bax MOJKHO BCTpeTlITb 60JIee CJIOJKHYJO 
KOHCTPYKI.J;lIJO ynopa, TpeoyJOlI..(yJO H ocooOJI KOHCTPYKII.I{H 3aMKa 

(£pHr. 226). Ha Kopnyce ,lJ,BeplI YCTaHOBJIeH CBOOO.n.HO BpamalOIIlHHCH 
oapaoaH C KpecTooopa3Ho pacnOJIO}l{eHHbIMH BbTcTynaMH, a ynop 3aMKa 
CHaOJKeH 3ameJIKOH c npYJKHHoM. TIplI 3aKpbIBaHHH ,lJ,BepH O,lJ,HH H3 
BbIcTynoB oapaoaHa HaTa.ITKHBaeTCH Ha ynop. EapaoaH nOBOpatIHBaeTC5I 
npHMepHo Ha 90°, H BbIcTyn OKa3bIBaeTCH 3a)f{aTbIM Me)K,lJ,y ynopoM Ii ero 

3aIll,eJIKoit JlJI5I OTKpbTBaHIIH ,lJ,BepH HY}l{HO HaJKaTb Ha pytIKy, KOTOpa51 
qepe3 nOJI3YH OTBO,lJ,HT KYJIallOK, OrpaHUtIHBaJOw.HH Bpaw.eHHe 6apa-
6aHa. COO6o,lJ,Hoe BpameHue 6apaoaHa n03BOJIHeT ero BblcrynaM o6xo

JUiTb 3 ame.l1 KY. 
TIpH KOHCTPYHpOBaHHH ,lJ,BepH OtIeHb CJIOJKHO pa3MeCTHTb B Y3KOM 

npOCTpaHCTBe Me)K,lJ,y HaPYJKHOH H BHYTpeHHeti naHeJIHMH K<;>pnyca 
pa3Hoo6pa3HYlO .lI.BepHyJO apMaTypy. TIepeMew.aIOw.eeCH BBepx II BHH3 
CTeKJIO n03BOJIHeT paCnOJIO}l{HTb THrH OT 3aMKa K BHYTpeHHeH pytIKe 
.lI.BepH TOJIhKO C BHYTpeHHeH CTOPOHbI CTeKJIa, OJIIDKe K BHYTpeHHeH 
naHeJIH Kopnyca. nJIH YCTaHOBKH CKB03Horo CTepJKHH HaPYJKHOH ,.l{Bep
HOH PYtIKI{ OKOHHbIH npoeM co CTeKJIOl\:l ,nOJDKeH ObITh oro,rr.BHHYT OT 

KpOMKH ,lJ,Bepn. OrpaHHtIHTeJIh xo,rr.a ,lJ,EepH ,lJ,OJI}I{eH 6bITb pacnOJIOJKeH 
B .npOCllpaHCTBe iHH)Ke CTeKJIa B onyw.eHHOM nOJIOJKeHH'H. ECJIH iBepXHHH 

tIaCTh .rr.sepH HMeeT HenpHMoyrOJIbHYJO CPOPMY, HeOOXO)J.HMO YBeJIIPIHTb 
pa3MepbI CTeKJIa no BhICOTe, tITOObI co CTOPOHbI HaKJIOHHOH CTOHKH 

creKJIO HMeJIO XOTH ObI He6oJIhIIIOH BepTHKaJIhHbIH YtIaCTOK H npH ony
CKaHHH He BbIXO,lJ,HJIO H3 HanpaBJISlIOw.ero }l{eJIOOKa. 

B I{OHCTPYKUHH ,lJ.BepH aBTOM06HJIH r A3 M-20 (CM. cpHr. 220) cTep
:>KeHb HaPYJKHOH )J.BepHoH pyqKI{ pacnOJIO:>KeH OJIH3KO 0'T KpaH ,lJ.BepH. 
OKOJIO H3bIKa 3aMKa Ha BHYTpeHHeii naHeJIH Kopnyca C,lJ.eJIaHO OTBep
eTHe H IIITaMnOBaHHoe yrJIYOJIeHHe ,lJ.nH npOXO,lJ.a TSirH 8 K BHYTpeHHeH 
'PytIKe. THra HecKOJIbKO H30rHYTa H rrpOXO,lJ.HT Me}l{,lJ,y BHyrpeHHeH 
naHeJIhlO H 06HBKOH ,lJ,BepH. MexaHH3M CTeKnOnO,lJ,'beMHHKa KperrHTcH 
K BHyrpeHHeil: naHeJIH HH}I{e TSirH Ha IIlTaMnOBaHHOM BbITlVKnOCTH BHH
TaMH 10, aero rOpl{30HTaJIbHaH nJIaHKa - BHHTaMH 9. TIepe.n:HSISI 
CTORKa ,lJ.BepH (nepe,lJ,Hefl) HaKnOHeHa, BCJIenCTBHe qero nepe)lHHH 

KPOMI<a OKOfIHoro npoeMa HMeeT HenpHMoyrOJIbHbIe OtIepTaHH'SI. llJIH 
Toro qTOObI onycK~lOmeecSI CTeKJIO OKHa ObTJlO rrpSIMoyro.lIbHOii cpOpMbJ, 
OKOHHbIft rrpoeM p33JI.eJIHeTCH H3 llBe qacnr= B rrepe,rr.HIOIO lJaCTb BCT3-
BJIHeTCSl nOBopOTH3Sl cpopTOl{Ka, a B 3aIlHeti YCTaH3BnHBaeTcH onycK3JO

w.eecs:r CTeKJIO. 

TIepeJlHJfH KpaA orrycKalOnterOc5I CTeKJIa CKOJIb3HT no BepTHKanbHOH 
HanpaB.l!SHOme1f ;.(aKpep.1!eHHoi\ r,B~pxy BHHT3MH f 1, a CHH3Y BHHTOM 18 
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Qepe3 OTBepCTHe BO BHYTpeHHeii naHeJIH. t.IToObI BbIHYTb HJIII BCTaBHTb 
OnYCKalOm,eecSI CTeKJIO, Hy>KHO CHHTb nO.ll.JIOKOTHHK, BHyTpeHHlO1O pyqKY 
~BepH H pyqKy CTeKJIOnO.ll.'beMHHKa, OOnBKY, paCKJIa)J.KY BMeCTe C CPOp
TOl[KOH H nOBepHYTb BaJIlfK CTeKJIOnOJI:beMHHKa, lJroObI HH1KHHH OOOHMa 
CTeKJIa )l.OWJIa )1.0 BepXHerO nOJIO>KeHliH. 

3aMOK H CTeKJIOnO)l.'beMHHK CTaBHT H CHHMalOT qepe3 JIIOK SO BHY
TpeHHeH naHeJIH Kopnyca. 3aMOK 3aKpenJIHIOT BHHTaMH 51 3aTeM YCTa
HaBJIHBalOT BbIKJIlOqaTe.TIb 3BMKa 3~ Hapy>KHylO PYl[KY (c nOMom,blO 
BHHTOB 4, KpenHIIlHx ee KpoHwTeHH), TSIry 8 H KpoHwTeHH BHyrpeHHeH 
PYl[KH. 

B OOJIhWHHCTBe KY30BOB Bce )J:BepH CHaO>KeHbI H3HYTPH KHonKaMH, 
npH H8>KaTHH KOTOPbIX HeOoJIbWaSI 3a)J.BH>KKa OrpaHHqHBaeT X0.ll. SI3bIKa 
3aMKa H npenHTCTByeT OTKpbIDaHHIO .ll.BepH cHapY>KH. TIPH oTKpbIBaHHH 
)l{e ~BepH BHyrpeHHeH pyqKOH 3am,eJIKa aBTOMaTHlJeCKH OTO,nBHraerCH. 
O)J.Ha HJIH J{Be J{BepH HMeIOT HapY>KHh!e 3aMKM C KJIlOlfOM, npu nOBO
pOTe KOToporo H3 CTep>KHH pYlfKH BbI}J.'BHraeTCH cronop, npeKpaIIJ.alO
IIJ.HA nOBOpal[HB8HHe PYl[KH. 

HanpaBJIHIOm.HH WHn HMeeT KJIHHOBHJ{HYIO 4>0PMY, BbmOJIHHeTCH 
JlHOO H3 MeTaJIJIa (B 3TOM cJlyqae B rHe3.ll.e npeJ{ycMaTpHBaercH Pe3H
HOBblH BKJIaJ{blw), JIHOO lI3 1KecTKOH pe3HHbI H KpenHTcH BHHTaMII 
K Kopnycy .ll.BepH HJIH KY30B8. 

Ha <pHf. 227 nOKa3aHbI pa3JIHlfHble ,lI.eraJIH apMaTypbI H ynJIorneHHSI 
JlBepeA:. Pe3HHoBble ynJIOTHHTeJIH npHBepTbIBalOTCH K Kopnycy ,nBepH 
B HecKOJIbKHX TOlJKaX mypynaMH no MeTaJIJIY, a Ha BceM nporH>KeHHH 
npHKJIeHBalOTcSI K Kopnycy (lIJlH K nOBepXHOCTH ,lI.BepHoro npoeMa) 
neMeHTHbIM KJIeeM. 

Ha <pur. 228 H300pa:iKeHbI ,neraJIH 3a.ll.HeA ,nBepH CPyproHa «Mo
CKBUq». JlJIH 3TOM .ll.BepH rrpHMeHeH 3aMOK co IIJ.eKOJI.ll.aMH, BXO,lI.HIIJ.HMH 
B ree3,l(a B 6pyCbHX KpblWH H nOJIa, KY3OBa, a TaK>Ke peMeHHbIH orpa
HHqHTeJIh xo,na ,Il.BepH. 

ITpHMepoM cOBpeMeHHoH KOHCrpYKUHH ,nBepn aBTo6ycHoro KY30B3 
MO~eT CJIY>KHTb .ll.Beph aBTo6yca 3I1C·I54. JlBepb l[eTbIpeXCTBoplfaTaH. 
CToopKa COCTOHT H3 ,nByX WTaMnOBaHHbIX CTaJIhHbIX naHeJIeii, Coe,nH
HeHHbIX TOlJel[HOM cBapKoH. B Bhlpe3bl CTooPOK c rrOMOIll.blO pe3HHoBhlX 
npo<PHJIeii BCTaBJIeHbI CTeKJIa. CTBOPKH COe,lI.HHeHhI nonapHo neTJIHMH, 
no .ll.JIHHe p8BHbIMH Bhlcore CTBOpKH. KpaiiHHe C'PBOPKH 3aKperrJIeHbI Ha 
BepTHKaJlhHbIX Tpy6qaThIX OCSIX (<pur. 229) H CHaO>KeHhI pe3IIHOBbI"I 
ynJIOTHRTeJIeM, nepeKphIBalOIIJ.IIM 3a30p Me>K,ny ,nBephlO II KoprrycoM 
K:y30B3. Pe3HHoBble ynJIOTHHTeJIH, npHKpenJIeHHble K cpe,nHIIM CToop
KaM, nepeKpblBalOT 3a30p Me>K)J.y nOJIOBIiHaMH ,nBepH. OCH J(Bepu YCTa-
1I013,,1eHbI R KY30Be H8 wapHKoBoH orrope (BHH3y) H B no,nWHnHHKe 
(BBepxy). K cpe.naHIM cTBOpKaM npHIKperrJleH KpoHwTeHH C POJIHKOM, 
CKOJIb3HIIJ.HM no :>Kenooy B Kopnyce KY30Ba iIlpH CKJIa,nbIBaHHH ABeplI. 
B KopooKe Koprryca K:y30B8 HaJ.!; ,nBepHbIM npoeMoM paOOOJIO>KeHbI 
UHJTHH,Il.P B03J(ymHOro (II'HeBMaTH'lJeCKoro) MexaHllIl3Ma H pbI1farlI, 
coe,nHHSIJOUlHe nopweHh MeX3HH3Ma C OCHMII J(sepH. npH BnyC'I<e HJlK 
BbmycKe B03JlYX8, ocyn.r.ecTBJISIeMOM Bo,nHTeJIeM C nOMOIIlblO KpaHa. 
nponcXO)l;HT nepeMem.eHHe nopwHSI" rroaopo1' oceu .ZJ.Bepn H KpaiiHnx 
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¢Hr. 228. BepTHKaJIbHblH pa3pe3 no 38MKy 3aJl.HeA 
;J.BepH 4>yproHa .MocKBnq/l. BBepxy neTJISI H orpa

Hlill HTeJIb XO.D.a. 
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CTBOr:'OK, KOTOpble TSIHyT 3a COOOH II Cpe.IJ.HHe CTBOPKII, nplIMhlKaIOillHe 
K KpafiHIIM. 

B lIeKOTopbIX KOHCTPYKll.HSIX .IJ.BePHOH MeXaJ:I1I3M YCTaHOBJleH He Ha.IJ. 
rrpoeMOM, a no.ll. CII.IJ.eHbSIMH, OKOJlO ooorpeBaTeJleii KY30Ba, BCJlC.lI.CTBHe 
'LIeI'O MexaHlf3M oe30TKa3HO pa6OT3e-r II B CHJIbHbIe MOP03bI. TIpu OTCYT

CTBHIl Y aBTooyca nHeBMaTHtJeCKOH TOPM03HOH CHCTeMbJ, nHTaIOJl.(eH 
C>K3TbIM B03.IJ.YXOM II .IJ.BepHble MexaHH3MbI, npHBO.IJ. .IJ.BepeH ocym,e
CTBJlSIeTCSI pbIlf3:>KHbIM YCTPOHCTBOM, ynpaBJISIeMblM Bo,nHTeJleM HJlH 
KOU,.,\YKTOPOM (aBT06ycbI rA3-651, 3HC-16 H .rr.p.). 

1 4 5 2 3 
! / ! 

a) 
/ 

/ 

<IlHr. 229. lI.eTaJIH .D.BepH 
8BTo6yca 311C·154: 
a - yCTaHoBK8 CTeKJl8 

8 cTBOpKej 6 -KpenJleHHe OCII 
CTBOpKH; 1 - n8UeJJH CTBOPKII; 
2 - ynJloTHHTeJlb; 3 - CTeKJIOj 

4 - HaKJl8,llKa; 5 - CTfJ)KHOrt 
6oJIT; 6 - OCbi.J wapHKOBafl 

onopa; 8 - nOAmHnHHK: 
9 - meJlo6 ,llJIB pOl1lfU; 

10- ponHK. 

KpOMe .IJ.BepeH, nOtJrl1 K3:>K,nbIH JlerKOBOH 3BTOMOOIVIb HMeeT KPbIlliKY 
Oara>KHllKa, KPbJIIIKy BerueBoro SIruIIKa II KPbIlllKY 3aJIHBHOH rOpJIOBHHbI 
TOnJUlBHOrO OaKa. 

KpbIlllKa Oara:>KHIIKa (<pur. 230) nO.Ll.BelllHBaercSI K Kopnycy K.y30Ba 
cBoeH BepxHeH nepe.rr.Hei1: tJaCTbIO Ha HapY>KHbIX IIJlH H30rHYTbTx BHy-
11peHHllx neTJlHX. Ha Hll:>KHeH KpoMKe KpbTIIIKll YCTaHaBJIllBaeTCH 3aMOK. 
KpbIlllKa Y.IJ.ep:>KllBaeTCH D nO.IJ.HHTOM IIOJIO:>KeHHH II OJl.II op Koii. KpblIIIKa 
Oar3:>KHHKa OTJIlltIaeTCH OT BcnKoH .IJ.pyroH .IJ.BepH KY30Ba YC1'pOHCTBOM 
ynJIOTHeHHH npoeMa, orpaHlltJlUeJiSI (rrO.IJ.rrOpKH) II ynopa 3aMK3. TaK 
KaK npoeM JlIOKa Oara:>KHHK3 pacnOJlO)l{eH no.IJ. yrJIOM K ropU30HTY, TO 
.ll.JISI npe.IJ.OTBpalIleHIIH npOHHKHOBeHHSI BOJl.bI H llbIJIlI lS Oara:>KHlIK Heoo
XO,lJ,HMO oc06eHHo nJIOTHOe nepeKpblTHe meJIll Me:>K.IJ.Y KPhIlllKOH 
H npoeMoM. KpoMKa npoeMa BhIllOJIHSleTCSI B BH.IJ.e KaHaBKH', B KCYrOPYIO 
BCTaBJIHeTCSI pesllHoBhIH np0<pllJIb. KpoMKa KpbIIIIKH JIH60 npHJIeraeT 

Yo BbICTYJIaIOlIleH qaCTH npocpHJI.SI t JlI160 3arHYTa BHYTPb H B,lJ,aBJIHBaeTCSI 
8 pesmry. 



$Hr. 230. liaraJKHHK r A3 M·20: 

5 

1 - py'lKa; 2 - 33MOK; 3 - Kopnyc; 
4 - ynJloTHHTeJlbj 5 - neTJlII; 
6 - BepxHBa qaCTb nOJlnOpKH; 
7 - ttH>KHSiH qaCTb nOJl.nOpKH: 

8 - JUI'IHHKa saMKa. 

J 

$Hr. 231. nO.ll.nopKa KpblWKH OaraJKHHKa r A3 M·20: 
1. - KpoHwTeiiH .ltJUI KpenneHHI"'!"no.nnopKH K KpblmKe llaralKHHKa; 2 - BHYTpeHHlul 

HanpaB.JISiIOUlal1: 3 - KynB"IOK BHytpeKHeA HanpaBJUlIOWeA; 4 - KpOHWteAH JI..IIIl 
KpenJleHHSI K Kya08y; 5 - napYIDHaa HanpaBJlSllOlUall; 6 - xpanoBHK. 

$Hr. 232. 3aMOK oaraiKHHK8 r A3-1 ! .40. 
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8 

ce'l_no 88 

cell. no 1/ /J 

cIlHr. 233. KPblWK3 BeIlleBoro SIIl1HK8 B Il1HTe npH6opOB: 

1 - S3MOK! 2 - ynop S3MK3; 3 - neTJIIl. 

267 
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nO,QnopKa COCTOHT H3 ,QBYX nYCTOTeJIbIX nJlaHOK npSlMoyrOJlbHOrO 
CeqeHHSI, 3aKpenJleHHbIX wapHHpHO Ha KpblWKe H Ha CTeHKe (mIll Ha 
nOJlY) OaraJKHHKa ('1mI'. 231). O,QHa nJlaHKa BXO,QHT B ,QPyrylO. Bo 

BHyTpeHHlO1O nJlaHKY BCTaBJIeHa Bpa~alOmaSlCSI KpeCTOBHHKa, Ha O,ll.HH 
U3 3YOUOB KOTOPOH onHpaeTCSI Kpai1: OTBepCTlIH B nnaHKe, KOr,ll.a 

I{pbIWKa nO,QHHTa. ,llocTarollHo eme HeMHoro npH!IO,QHHTb KPbIWKY, 

llTOObl npOTHBOnOJlOJKHbIH Kpaft OTBepCTHSI nOBepHyn BTOPOH 3yoeu 
l<pecToBHHKH H TeM caMbIM OrBeJl ynop, OCBOOO,ll.HJl ,ll.BH.iKeHHe nJlaHKH. 

HHOr,ll.a npHMeHHIOTCH nO,ll.nOpKH B BH,lI.e npYTKa, nO,ll.BeweHHoro 
K KpbIWKe H BCTaBnHeMoro nOCJIe nO,ll.HHTHH KpbIWKH B rHe3,ll.O B nOJIY 

Oara.iKHHKa. 

BCJle,ll.cTBHe cKpyrJleHHoll Q>0PMbI Oara)KHHKa KpOMKa ero KpbIlIIKH 

npH OTKpbIBaHHH BMecTe C 3aMKOM nepeMemaeTCH nOllTH napaJIJleJIbHO 
HanpaBJleHHIO XO,ll.a H3bIKa 3aMKa. n09TOMY HeOoXO,ll.HMO CTaBHTb 3aMOK 

TaI{ (Q>Hr. 232), IITOObI H3bIK H JIHlIHHKa HaXO,ll.HJlHCb no,ll. HeKCYI'OpbIM 

yrJlOM K nOBepxHocTH KpbIlllKH B HH)KHeH ee lIaCTH, HJlH npe,ll.ycMaTpH

BaTb OC06ylO KOHCTPYKUHIO saMKa rrpOTHB caMOOTKpblBaHHH KpbIlIIKH 
rrpu: TpHCKe. 3aMOK OaraJKRH!<a ,ll.OJI)KeH 3arrHpaTbCH Ha KJIlOlI. 

KpbIlIIKa BemeBoro HmHKa ($Hr. 233) YCTaHOBJIeHa Ha mHTe npH
OOpOB. neTJIII paCnOJJO}KeHbI Ha HH}KHeH KpoMKe KpbIlIIKH. TaKHM oopa-
30M KpbIlIIKa B OTKHHyrOM nOJlO)KeHHH MO}KeT CJlY)KHTb rrOJIOllKOH ,ll.JlSl 

SanOJlHeHHH nYTeBoro JlHCTa, paCKJIa,ll.bIBaHHSI .lI.opO}KHofi KapTbI H T. ,ll.. 
Ha BepXHeH KpOMJ{e KpbIlIIKH YCTaHOBJleHa pYllKa C "T}erKHM 3aMKOM. 

Ha)KHM Ha KHOnI{y PYIIJ{H OTBO)lHT H3bIK 3aMKa OT ynopa, CMOHTHPO

BaHHoro Ha naHenH mHTa npHoopOB, H OCBOOO)KJ{aeT KPblWKY .ll.Jln 
OTKpbI,BaHHH. 

KpbIlIIKa 3au'IHBHOfI rOpJIOBHHbI TOrrJIHBHOrO oaKa rrpe,ll.CTaBJlHeT 

COOOH JlerKYIO CTaJlbHYIO nJIaCTHHKY, YCTaHaBJlIfBalOmYIOCH 3anO,ll.JIHUO 
C nOBepXHOCTblO KY30Ba H.ml KpbIJla, K KOTOpofi npHJIeraeT KpbIWKa. 
KpbIlIIKa HMeeT HeCJIO>KHble IleTJIH H npYJKIIHy, npH}KHMalOmylO KPbIWKY 
K rrpoeMy. 

,llJISI OTKpbIBaHHH KpbIWKH CJIY)KHT BbI,ll.aBKa Ha ee KpOMKe. TIpy

.iKHHa YCTaHOBJIeHa TaK, liTO OHa lfIepeCTaeT pa60TaTb IfIOCJle nOJIHoro 
OTKpbITHH tKpblnIKH, H KpbIlIIKa OCTaeTCH OTKPbITOH, nQKa K HeH onHTb 

He oYlleT npHJlO)KeHO YCHJIHe. 

§ 2. OKRA 

OKHa B KY30Bax ObIBalOT onYCKI!!.J:\{H (HaHoo,nee pacrrpoc-rpaHeH

HhIM BHJ{ .lI.JIH.nerKOBbIX aBTOMO(}HJleii), nO)l'beMHbIMH (B aBTo6ycax), pa3-

nBH>KHbIMH, nOBopOTHhIMH, OTKH)lHblMH (BeTpOBoe OI{HO) H rJlYXH!vIH 

(neTpOBoe H 3a,ll.Hee OKRa). 
OnYCKHble OKHa CHa(})KeHbl meCTepeHHbIMH (HanpHMep y aBTOMO

on.nsr r A3 M-20t Ha Ka6HHax rpY30BbIX aBTOMO(}H.neii), TPOCOBbIMH 
(<<MOCKBHlI») HJIH rH)lpaBJIHlIeCKHMH (3HC-I10) CTeKJIOTIO)l'beMHH

KaMH. CTeKJIa CKOJIb3HT TIpH nepeMemeHHH no HanpaBJlHlOmHM JKeJIOo· 

RaM. ll.nSl npIlBe)IeHHR B ne1icTBRe IJO,ll'beMHbIX MexaHU3MOB CJIY>KaT 
pyqKH HJIK KHOTIKH. 
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MexaHH3M nO)l,'beMHHKa (<PML 234 M 235) COCroltT H3 nJIaCTMHbl, sa 

KOTOPOH MOHT11PYIOTCH mecTepHM MJIM 3y6qaTbIe ceKTopbI Ii npY1KI1Ha. 
ypaBHoBemJlBalOIJJ;aH CTeKJ1O. BJIaro)l,a pH npy>KHHe onYCKaHHe H nO.I('beM 
CreKJIa COBepmaJOTCSI C O.I(HHaKOBbIM He60JIbiliUM YCHJIHeM. BpameB11e 

pyqKJI CTeKJIOnO)l.'beMHMKa nepe

.naercS! MaJIOR IlleCTepHe, 3alle
nJleHHOH C 3y6qaTbIM ceKTopo:\1. 
lllecTepHH H CeI{TOp IllTaMny-
JOTCS! H3 TOJICrOro CTaJlbHOrO f 

JIHCTa. K ceKTopy npHKJIenbI- 2 
BaeTCH pblqar, Ha KOHll,e KOTO
pora MOHTnpyeTC5I pO~1JHK. TIpu 
IlOBopOTe ceKTopa nO)l,HIIMaeTC7J 
lIJIH onYCKaeTC5I KOHen pblqara, 
a C HliM H CreKJIO. 

HanpaB.llHJOliUle JKeJI05KH 
(£pHr. 236) cocrOflT Ii3 cTa.!1bHOli 
:reHTbJ (HHorAa c OTBepCTli5l;:,m 

~Hr. 2·34. MexaHH3M CTeKJIOnOJI.1>eMHHKa 
3 J:1C-5: 

1 - CyeKnO; 2 - o6oHMa; 3 - JleplKaBKa; 4 - pY'lar; 
5 - ceKTop; 6 - nnaCTHHa; 7 - WeCTepIfH: 8 - npy

iKHH3; 9 - POJlHK; 10 - paMKa; 11 - lKeJlOGOK. 

to 

" 

<P.I1f. 235. MexaHH3M CTeKJlO
nOA"heMHHKa Ka6HHbi rpY30Boro 

3BTOM06HJUJ: 

1 - CTeKJlO: 2 - o6oibta; 3 - pO.'1HK; 
"pbI'Iar; !J - WeCTepHH; 6- pyKo1lTK3. 

)J.JlH 06JIerQeHMH, .I(JlH y)l.06cTBa crlI6a'HMH JKeJlOOKOB 11 ,lI.JIS! oOJlbllIei1 
Ha.ne:.arnOCTM KpenJleHMH OKJleHKH JKeJIo6a) H OKJ1eHKM H3 CJlOS! 

pe3lIHbI M BOPCOBOif TKaHH. KpenJIeHMe >KeJI06KoB K Kopnycy 
KY30Ba HJIM )l,Bepn MO}KeT 6bITb pa3JIHqHbIM. HHOr.n.a O)l.HH 

KDHeu JKeJI05Ka 3arH6aerCSI B BH)l,e KpJOqKa, a npOTMBOnOJIOJKHbIH 

$lIKcHpyeTcSI BMHTOM HJIH WYPYHOM. B HeKOTopbIX CJIyqaHX )I.eJIaJOTCH 
IlITaMnOBaHHbIe BhmYKJ£ble JIanKH B npHJleralOIll,MX K >Ke.rroOKY JI.eTaJlHX 
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Kopnyca llJIH B CTaJIbHOH JICHTe )I{eJI06Ka. JIanKll BBO,l(HTCH B COOTBeT

CTBYlOmlle OTBepCTHH (B Kopnyce llJIll B JIeHTe lKeJIo6Ka) II 3ar1l6a1OTCH. 

B npOCTeMIllllX KOHCTPYKIUUIX )l(eJI06KOB JIeHTa OKJIellBaeTCH TOJIbKO 

BOPCOBOit TKaHbIO, 6e3 pe3HHbI (HanpllMep, lJIoJIy6apxaT y aBTOM06HJISI 
«MOC~Bllq» ) • B KOHCTPYKUIi51X aBTOM0611JIeit Cpe.!I.Hero H BbIClIIerO 

KJIaCCOB, Hao60poT, K )l(e.TI06KY .lI.06aSJISIeTCH Cra.lIbHCl51 XPOlVlH:pOBaHHaSl 

o6oitMa, OKaHTOBbIBaIOman npOeM OKHa. 
IlOBOpOTHbIe OKHa, IVIll cpoproqKlI, npe.ll.Ha3HaqeHbI .lI.JISl BeHTllJIHUMH 

KY30Ba (C~1. Hll)l(e). 

, 

1 

4>flr. 236. npO~HJIH HanpaBnmolllHx lKe.1Jo6KOB: 

1 - CTaJlbHali .r.e,na; 2 - pC3Hua; .3 - BOPCOB3lf TJ(aHb; -I - ¢erp; 5 - XpoMUpOBaJlUali 
OKalrTORIL'. 

<PopTOllKa COCTOMT 113 MeTaJI.llHQecKoH paMKH n -o6pa3Horo CeqeHMSl, 

CreKJIa B pe3HHOBOM ynJIOTHMTeJIe, BepTllKaJIbHbIX IIJIII CJIerKa HaKJIO

HeHHbIX oceit, BXO.ll.SlLUHX B rHe3.l1.a B Kopnyce .lI.BepH, 3a.n.Bll)l(Kll II pe3H

HOBOH OKJIa.ll.KM. Ha HH)I(HeH OCII CPOPTOQKll YCTaHOB.neH KOHllqecKHH 

¢PllKUHOH, TpeHHe B KOTOPOM npe,l(OTBpaLUaeT caMOOTKpbIBaHHe llJIH 
caM03aKpbIBaHlle CPOp TOll Kll. B KY30Bax aBTOM06HJIeH BbICOKOro KJIaCCa 
noBOpOT CPOPTOQJ{H OCYI.I.J.eCTB.TJSleTCSI npH nOMOllJ,lf nepe)J.aTOqHOrO MeXa

HM3Ma, npMBO.ll.MMOrO B .rr.eiicrBHe KpHBOIllllnHOH: llJIH T -o6pa3HOH pyq

KOit. OKJIa.ll.Ka cpoprOllKH He MO)l{eT 6bITb BbITIOJIHeHa 113 npocpllJIH, TaK 
KaK qaCTb ee CJIY)I{HT YllJIOrHHTeJIeM <PoPTOqKH C BHyrpeHHeii .CTOpOHbI 

(C3a.n.H OCll), a .n.pyraH qaCTb - C HapY)I(HOH (BnepC.lI.ll OCH). 
KpoMe OKOH C nOBopOTHbIMIl Ii OIlYCKalOmllMHCSI CTeKJIaMH, B JIefKO

BbIX aBTOM 06 1:J:.TISlX, a TaK}!{C 13 Ka61!HaX rpY30BbIX aBTOM0611JIeH H 

B KY30Bax aBTo6ycOB npl1MeHSlIOTCSl rJIYXlle OKHa. rJIYXllMll qame Bcero 

BbInOJIHSlIOTCSl BerpOBoe O~HO, 3a.ll.Hee OKHO, HHOr.ll.a 60KOBoe 3a)l,Hee 
OKHO, B aBTo6ycax - CKHa neperOpO.ll.oK, BepXHHe CTeKJIa 1l0.n.beMHbIx 

OKOH, eTeKJIa B cTBopKax .lI.BepeH. ,llJlSl .scex 3THX OKOH pa3pa6OTaH 

npOCTOH: H Ha.ll.e)l(HbIJ1 cnoeo6 KpellJIeHHSl C IlOMOlUblO pe3HHoBoro rrpo

G>IlJIH oco6oro CeqeHllSl. 

Pa3HOBH)J.HOCTll 3TOro npO<PIlJISl nOKa3aHbI Ha CPHf. 237. ECJIH OKHO 

lIl\Ieer cKpyrJIeHHble OqepTaHllH, TO OTpe30K npo<PllJISl 3aMbIKaeTCH 
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B KOJIbUO H CTbI'K BYJIKaHH3HpyeTCH. KOJIbUO BHYl'peHHeH KaHaSKoA sa· 
JJ.eBaeTCH Ha CTeKJIO, a BHeUlHeH 'KaHaBKoii - Ha q}JIaHeu Kopnyca Ky30Ba. 
npHqeM B MOMeHT YCT8HOBKH CTeKJIa ry6Ka rrpoqmJIH OTrH6aeTCH, 3aTeM 
3aw.eJIKHBae-rCH H KpenKO ,rr.ep.>KHf CTe.KJIO. HHor.1J,a B pe3UHOBblH npo
!PHJIb tBCTaBJI5IeTC5I TOHKHH MeTaJIJIHqeCKHH KaHT, KOTOPbIH 06paMJIHeT 

OK:HO. ECJIH OKHO HMeeT yrJIOBaTYIO cpoPMY, TO B yrJIax pe3HHOBbIH 
rrpoq,HJIb pa3'pe3aeTCH H BYJIKaHH3HpyerCH. PeKOMeH.1J,yeMble pa.l{HycbI 
3aKpyrJIeHHH KpaH CTeKJIa .llJIH 6ecnpenHTCTBeHHoro Ha,rr.eBaHHH pe311HO
Boro ynJIOTHHTeJIH - OKOJIO 50 MM H 6oJIee, HO J(JI5I npo¢HJIeH He60JIbUlHx 
pa3MepoB B03MO}l{HbT II MeHbllUIe 'palUIYCbI. lI.rUI CreKOJI BeTpOBOrO 

q'lIr. ?37. rJpo{lHlJIrf ,LVIH KpenJiCHIJH neKOJI B fJlYXHX OKH3X. 

OKHa, pacrrOJIO}l{eHHblX no.ll yrJIOM, no !{OHTYPY YCTaHaBJIHBaeTC5I 06W.HH 
YIlJIOTHHTeJIb, a CTbIK CTeKOJI 3aKpbIBaeTCH HapY.>KHOH H BHYTpeHHeH 
MeraJIJItlqeCKHMH Hal{JIa,lI.KaMH (q,Hr. 238). 

nJIH yl'FpOrueHHH KO HCTP YKUIUI H rep MerIlQHOCTlI KY30Ba (oeooeHHo 
Ha 3HMHII:H: nepI1O~) BerpO!BOe OIKlHO KY30Ba qaw.e B'cero BbI!ITQJlHHIOT He
(1)KPbIB alOw.HMCH. T aK Kal{ BeHTI1JUIUHH H OqnCTKa CTeKOJI Tpe6ylOT 

MHOr.1J,a CJIO.>KHbIX YCTpOHcrB, TO B HeK010pbIX KY30Bax H B Ka6HHax rpy-
30BbIX aBTOM06HJleif rrpliMeHHIOTCH OTKH,lI.Hble BeTpOBble OKHa. B .9TOM 
cJIyqae CTeKJIO 3aKJlIOqaeTC5I B Mera.TJJIHqeCKYIO paMKY C .1I.BOHHbIM 

ynJIOTHHreJIeM - CO CTOPOHbI creKJIa H c HapYiKHoii CTOPOHbI (q>Hr. 239). 
P aMKa COCTOHT H3 OTpe3KOB nYCT01 eJIoro npocpH.TIH, nOJIYQaeMOrO 
nYTe:M rH6KH Ha CneUHaJIhHbIX CTaHKax. OTpe3KH npocpJIJISI coeJJ..HHHIOTCSI 

RcraBHblMII nJIaHKaMH H BHHTaMH. Pa~1Ka OKHa nO]lBeUlHBaeTCH B Bepx
Hell qaCTH rrpoel\Ia OKHa Ha neTJISIX, a C 60KOB HJIII CHH3Y YCTaHaBJIH
eaJOTCH KYJIHCbI C 3a.IKUMHblMH BIHITa~u, I{OTOpble HanpaSJIHIOT eTeKJIO 
rrpH OTKpbIBaHHH H y.1J,ep.IKHBalOT ero B OTKPblTOM UOJIO.>KeHHIf • .llJ1H Toro, 
lLT06bl w.eTKa CTeKJIOO,qHCTHTeJISI npH JII060M nOJIO>KeHHH OKHa npHJIe

raJIa K CTeKJIY, rOJIOBKa CreKJIOOqHCTHTe.1J.H BbInOJIHHerCH UlapHHpHoH. 
DOKOBbIe CTeKJIa B aBTo6ycax nO.II.'beMHbIe, TpaMBaHHoro THna 

(!pHr. 240). OKRa C UlecrepeHHbIMu CTeKJIOnO)l.'beMHHKaMH OqeHb 

YC.110}l{HHJIH 6bI KOHCTPYKUlUO aBT06yca (npH 60JIbUlOM KOJIUqeCTBe 
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<l>Hr. 238. Ce1JeBHe no cpe,lUleii cToiiKe V -o6pa3Boro OKBI r AS M-20. 

<l>J1r. 239. OrKH.lll.oe OI(HO }{f.Ol:ll.bl rppoBoro aBTOM06HJlJI: 

a - BepXHSUI neTml; (J - 11: )tmca ~ nJlOTIlCHIfC; 8 - CeqeHnC 110 cpeAHeA If yrJloBoA cToAKaM. 

----_._--_._-----------------
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<l>Hr. 240. nOJl."beMHOe OKHO aBTo6yca 3HC·151: 
1 - CTOaKa; 2 - lIanpaBJUIIOIllag; 3 - pa"Ka; 4 )KeJl060K; 5 - CTeKJlO; 6 - sanop oKHa; 
7 - nOJl3yH aanopa; 8 tlH)KHHK ynJloTHHTeJIb; 9 - nOJl.OKOHHHK; 10 - CT01JHblR :>Kenol); 

11 HenOJl.BHlKHOe OKHO, SaKpenJlCHHOe- B 06J1HUOBKe. 

18 ,aOJlMaTOBCKH" 2507 
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OKOH). TIO)1,'beMHble OKHa IIMelOT eme H TO tfIpeHMymecTBo, qTO B nOlA' 
OKOHHHKe OTCyreTB)"eT meJIb.ll.JlSl CTeKJIa; npOTeJKaHHe BO.lI.bI B npOCTpaH' 

CTBO Me}K.lI.Y 06JIHUOBKOH H 06IIIHBKOH HyaoBa YCTpaHeHO. Y CTaHOBKa :>Ke 
no.u.'beMHbIX OKOH B JIerKOBOM aBTOM06HJIe HeB03MO}KHa H3-3a KpUBH3Hbi 

KpbIlliH H H3-3a Toro, qTO 66JIbIllaH qaCTb OKOH HaXO)J.HTCSI B .n;BepSiX. 

CTeKJIO no.n;'beMHOrO OKHa OObIlIHO 3aKJIIOlJaeTCSI B MeTaJIJIHqeCKYIO 
paMKY. B aBTo6ycax 3HC-154 CTeKJIO 3a)KaTO CHH3Y nJIaHKoit Ha nJIaHKe 

IIJIH Ha paMKe MOHTHPYIOTCSI 3anopbI C PYKOHTKOH, Sl3bIKOM H npYLKHHoii. 
CTeKJIO BMeCTe c nJIaHKOH HJlH paMKOH nepeMeIIJ,aerCSI B HanpaBJIHIOmHX 

LKeJIo6KaX, npHBepHyTbIX K CTOHKaM KY30Ba. PSlJI.OM c }KeJI06KaMII HJIli 

3aO.IJ.HO C HHMH YCTpoeHbI cryneHqaTble rpe6eHKH, n03BOJISlIOIIJ,He yCTa

HaBJIHBaTb OKHO Ha JIlO60M ypOBHe. Ha HIiLKHeii: nJIaHKe OKHa KpenllTCfI 

pe3HHOBbIH ynJIOTHHTeJlb, 3aKpbIoBalOmHM meJIb Me}K.lI.Y no.u.OKOHHHKOM 

Ii OKHOM, Kor.u.a OHO 3aKpblTO. TaK KaK cKpyrJIeHHe 60KOBIlHbI KpbIlIlli 
OrpaHllqIlBaeT XO,lJ. OKHa BBepx, OKHO pa3.u.eJIeHO Ha ,lJ.Be qaCTH - no,lJ.'b

eMHYIO II fJIyXylO. rJIyxaH qaCTb OKHa JIH60 'B'CTaBJIeHa C nOMomblO 
onHcaHHoro BbIllie pe3HHoBoro ynJIOTHIlTeJISI B BbIpe3 06JIHl.(OBKH KY30Ba, 

Jm60 3aKJIlOqeHa B paMKY II npHBepHyTa K CTOHKaM. TIO.ll'beMHOe OKHO 
npOXO,lJ.IIT C BHYTpeHHeii CTOPOHbI r JIyxoro. 

OKOHHbrH npoeM 06paMJISleTCH C BHYTpeHHeil: CTOPOHbI paCKJIa.ll.KaMlI, 
B npe}KHIlX KOHCTPY,KUIISIX - .n;epeBSlHHbIMH, a B COBpeMeHHbIX - lI3 

TOHKOH nOJIOCOBOH CTaJIH. PaCKJIa.n;KaM npH,!I.aeTCSI [1YTeM npOKaTKII 
qmrypHoe celleHlle (CM. cpHr. 181), a nOBepxHocTb HX oKpallIHBaeTcH 

no.n; .n;epeBO, nJIaCTMaccy, MpaMop H T. .n;. IlJIH B UBeT KY30Ba. Pac
KJIa,ZI,KH KpeIIH'liCH K Kopnycy ,lJ.BepIl (KY30Ba) IllypynaMH no MeTa.lJJIY. 

§ 3. CKJlA)J.HOn BEPX (TEHT) 

TII[IHqHbIH COBpeMeHHbIH TeHT rrOKa3aH Ha $IIr. 241 (r A3-11-40) . 

KapKac COCTOHT H3 HeCKOJIbKIlX MeTaJIJIUlIeCKHX .lI.yr, CBSl3aHHblX 

IllapHIIpaMH, npHqeM BO II36elKaHHe rrepeTHpaHIIH MaTepHaJia TeHTa 
o .n;yrH K .u.yraM npHBepHyTbI ,l1.epeBHHHble HaKJIa,l1.KH (B HeKO

TOPbIX KOHCTPYKUIIHX HaKJIa,l1.KH, 'KpoMe Toro, cHa62KeHbI B:lTHlI
KaMII; BaTHHKH npHJ(aIOT TeHTY cKpyrJIeHHYIO <POPMY). reHT 3aKperrJIeH 
HaKJIa}:lHOH rrpOlliBOH Ha 3a.n;HeH C1'eHKe KY30Ba (CetIeHHe 0-0), Ha 
JIo60BOM 6pyce H Ha OCHOBHOH (3a,ZI,Heii) .u.yre. OCTaJIbHbIe ,l1.yrH H pac

TSlLKKH He coe.n;H Hell bI C TeHTOM H CJIY2KaT TOJIbKO onopaMH ,l1.JISI Hero. 

OCHOBHaSi ,l1.yra YCTaHOBJIeHa Ha MaCCHBHOM KpOHllITeHHe (cel!eHlIe 
E - E). TIocJIe nO,l1.'beMa TelHTa ero JI060BOH 6pyc Ha.n;eBaeTCSI rHe3-
)I.aMH Ha llITblpH, CMOHTHpoBaHHbIe Ha paMe BeTpoBoro OKHa (ceqe

HHe A - A), II 3aKpenJISleTCSI oapalliKaMII. B 3a.ZJ;HeH qaCTH TeHTa npli 
nOMOIIJ,H JlerKOH C60PHOH paMKU YCTaHOBJIeHO OINHO (celleHHe C - C). 
Ha 60pTax .n;Bepeii npe.n;YCMOTpeHbI rHe3,l1.a )1,JISI YCTaHOBOK paMOK 60KO
BUH (ceqeHHe B - B). 

TIpocTeiHIIaH KOHCTPYKUHH CKJIa.ZI.HOrO Bepxa npHMeHSleTcSI Ha cne
UHaJIbHbIX aBTOMoOlIJIHX ($IIr. 242). Kap'Kac TeHTa COCTOHT H3 O,lJ.HOH 
)lyrn H IIO)l,110PKH, KOTopbIe B Hepa601leM nOJI02KeHHH YKJIa,l1.bIBaIOTC5I Ha 

KpoHwTeiiI-Jax Ha 60PTY KY30nH n (PHKCHPYIOTC5I 6apalliKaMIJ. EC;I'IH 
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HY}I{HO YCTaHOBHTb TeHT, ,n:yra BCTaBJISIeTCH KOHuaMH B rHe3,lJ.a KPOH
llITeHHOB II 3a}l{IIMaeTCSI B HHX. TIOJIOTHMtqe TeHTa xpaHIITCSI non 
CII)J,eHbeM, HaXO)J,SItqHMCSI Pfl)J.OM C BO)J,IITe.TIeM; Kor)J.a ero HY>KHO YCTa
HOBIITb, TO OHO HaKII)J,bIBaeTCSI Ha )J,yry M 3aTSIrHBaeTCSI Ha 3a)J,HeH 

CTeHKe KY30Ba M Ha paMe BeTpOBoro OKHa npM nOMOtqII CK06 M peMHeH. 

TeHTbI OTIliCaHHoro YCTpOHCTBa He)J,OCTaTOlJHO npe)J.oxpaHHIOT KY30B 
OT npOHHKaHIiSI B Hero nbLJIM, 'llJIotqa)J.b OKOH 60lIDBliHOK era MaJIa, 

nO.9TOMY B nOCJIe,lJ.HIIe rO)J,bI nOJlYlJHJIIi pacnpOCTpaHeHHe OTKpMBaIO
lUMecSI KY30BbI co CKJIa)J,HbIM BepXOM H nO)J,'heMHbIMH CTeKJIaMM. TeHr 
9TIIX KY30BOB B OCHOBHOM He OTJIHlJaeTCSI OT onMcaHHbIX, oRO 06b1l1HO 

cHa6}KaeTCSI BaTHHKaMH )J.JIfI YTenJIeHHSI H cr.n:a}l{HBaHHSI ero nOBepx

HOCTH M HapY}KHbIMM CKJla)J.HbIMH XPOMHpOBaHHblMH pacnopKaMH no 

411 
1/ 

<Pur. 242. npocTeiiwHii TeHT. <l>Hr. 243. CKJl811HOii Bepx 8BTOM06HJlH rA3 
M·20. 

OOKaM. TIo KpaSIM TeHTa npI,m:penJISIIOTCSI nJIaHKH C na3aMH ,11.JISI npH

MbIKaHHSI nO.ll'heMHbIX CTeKOJI )lBepeH. CTeKJIa 3aKJIIOlIeHbl B MaCCHBHbIe 

paMKH. TaKaSI KOHCTPYKUHSl, o)J.HaKo, OTJIHlJaeTCSI CJIO}KHOCTblO H .llOpO
rOBH3HoH H He 06ecnellHBaeT }Kec fKOCTH Kopnyca KY30Ba, He06xo)J.HMoH 

npM HCnOJIb30BaHMM ero B KalJecTBe Hecytqea CHCTeMbI aBTOM06HJISI. 

B HeKOTopblX COBpeMeHHblX KOHCTPYKUHSIX TeHTa co CKJIa,l{HbIM BepXOM 
rrpHMeHeHbI rHD.paBJIMIIeCKIfe II .9JIeKTpHlJeCKHe YCTpOHCTBa )J,JISI ero 

3aKpbIBaHHSI H OTKpblBaHIISI. 

CKJIa,lJ.HOH Bepx TeHTa B CBep"YTOM nOJIO}l{eHHH YKJIa)J.bIBaeTCSI 
B 3a)J.HeH lJaCTM KY30Ba If 3aI{pbIBaeTCSI lIeXJIOM HJIH nOMetqaeTCSI B 

oco60M SItqHKe. 
B COBpeMeHHbIX OTelJeCTBeHHbIX OTKpbIBalOIUHXCSI KY30Bax JIerKOBblX 

aBToM06HJIeH «MOCKBHlI» H f'A3 M-20 TeHT YCTpoeH HeCKOJIbKO HHalle 
(Q>Hr. 243 H 244). JlJISI coxpaHeHHSI }l{eCTKOCTH Kopnyca H ,lJ.OCTarOqHOH 
nJIotqa)J,H OKOH paMbI npoeMoB )l,Bepeft H OKOH BbmOJIHeHbI 3aO)J.HO 

C KopnycoM, H CelJeHHe HX YCHJIeHO (3aKpbITo). TaK>Ke YCH.n:eHO M OCHO
BaHHe KY30Ba. JlBepH H OKHa SIBJISIlOTCSI B3aHM03aMeHSIeMbIMH )J.JISI OT

KpbITbIX II 3aKpbITbIX KY30BOB O)J.HOH MO,l{eJIH, CTaJIbHaSi }l{e KpbIIlla 

3aKpbIToro KY30Ba 3aMeHeHa TeHTOM. TeHT 3aKpenJIeH Ha 3a)J,HeH 
CTeHKe KY30Ba KHonKaMH M cHa6>KeH JI060BbIM 6pYCOM. JlyrH B BH)J.e 

npYTKOB He CBSI3aHbI C TeHTOM, a BCTaBJISIIOTCSI npH 3aKpbIBaHHH TeHTa 
B rHe3,n:a B 6pYCbSIX Kopnyca KY30Ba. 

Pa3HOBH)J.HOCTblO TeHTa SIBJISIeTCSI TaK Ha3bIBaeMaSI CKaTblBalOIUaSI 
IlJlH pa3)J,BH}KHaSI KpbIIlla. 4aCTb MeTaJIJ!HlIeCKOH naHeJIH KpbIIIIH 3aKpbl

Toro KY30Ba BbIpe3aeTCSI, H nOJIyqHBllIeeCSI OKHO 06paMJISIeTCSI }KeJI06oM 
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(<pHr. 245), npe,lJ.OTBpallJ,alOllUfM 3aTeKaHHe BO,lJ.bl B Ky30B H CJIymallJ,HM 

JlJI5I nepe.llBHLKeHH5I TeHTa HJIH meCTKoro llJ,HTKa. /KeJIo6 Coe.llHHeH 
Tpy6KOH co CTOqHbIM meJIo6oM Ha,lJ. ,lJ.BepHMH KY30Ba. ECJIH TeHT MHfKHH, 

<l>nr. 244. CKJIa)J.HoH eepx aBTOMODHJIlI "MOCKBHq". 

TO no 60KaM OH HMeeT HeCKOJIbKO pO.TIHKOB, BXO)I.HllJ,UX B meJI06bI; eCJIH 

C'nBHfalOllJ,aHCH KpbIIlla BbIflOJIHeHa B BH)I.e llJ,HTKa, TO POJIHKH MoryT 

<l>Hf. 245. Pa3.l1.BH1KHaa 
Kphlllla: 

J - yrtllOTHHTeJlb; 2 - pOJlHK; 
3 - lKeno6; 4 - BHyTpeHH11R 
naHeJib paSJlBBlKHoit KPblWH: 

5 H 6 - 06HBKaj 7 - CTOtlHaS 
Tpy6K8; 8 - KanT JlBepH: 

9 - CTO'lHblli lKeJlot); 10 - H8-
PY)KH8H HaHem. paSJlBHlKHolt 

KpblWH. 

6bITb 3aMeHeHbI IlOJ1030M. B 060HX CJIyqaHX Ha nepe)I.HeM 

ralOmeHC5I KpbIlIIII YCTaHaBJIHBaeTCH 3anop, a no KOHTYPY 
ynJIOTHHTeJIb, 

6pyce C)I.BH

pe3HHOBblif 
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§ 0\. OnEPEHHE 

OnepeHHe aBT0l\106HJI.5I COCTOHT H3 OOJIHUOBKH pa,llHa1'Opa, KanO'ra, 
nepe)l,HHX H 3a,llHHX Kpb!JIbeB, 1.[(1lTKOB H OpbI3rOBHKOB, nO,llHOJKeI<, oy· 
<}lepoB, KpOHIIITeRHOB <pap, nO.l1.<}>apHlIKOB H T. ,ll. (<pHr. 246). 

B HeKoTopblX cOBpeMeHHblx JIerKOBblX aBTOMOOHJIHX KPbIJIbH BblnOJI
HBIOTCH C'beMHhIMU, B )lpyrMx OHH 06'be,lI.HHeHbI C IWHCTpYKUMeii KY30Ba, 

<l>Hr. 246. CxeMa onepeHHIl aBToMooHnH: 

1 - 6PhlSr OBHK; 2 - 6YIPep: 3 - HaKJlaJl.Ka; 4 - DaHeJlb 06JUIU,OBKH; 5 - HlUKHhA 
IIl.tfTOK; 6 - peopa' 7 - aaBOllCICOR SH8K: 8 - paMICa; 9 - BepxHHH IIl.HTOK: 
10 - saMOK Kanon; 1] - 0pHaMeHT; 12 - BepXHIUI naHeJlb; ]3 - wapHHp; 
14 -IIl.HTOIC llBHraTeJlst; 15 - 60KOBHH8 KsnOTa; 16 - OUYWHHbl: 17 - TIIra 
aanopa; 18 - a311.Hee KPblJIO; 19 - n01lHOlKKa; 20 - KpoHwTeHH; 21 - KOlKYX 
sanaCHoro KOJIeCa; 22 - 8aKJ1311.1{a: 23 - aanOPi 24 - KapMaH: 25 - cpbl3roBHK 

nepe1lHero KpblJla; 26 - KpoIlwnAH KphlJIa; 27 - naHe"H, KpblJla. 

YBeJIHqHBaH JKeCTKOCTb ero Koprryca H YMeHbiliaH Bec BCerO KY30Ba. 
TIO,llHOJKKH B JIerKOBbIX aBTOMOOHJIHX JIHOO OTCYTCTBYIOT, JIHOO CKpblTbI 
sa JlBepHMH, T. e. SlBJISlIOTCSI qaCTbIO nOJIa (3HC-II0). 

TOJIbKO Ha rpY30BbiX aBTOMOOUJISlX onepeHHe npe.n;,cTaBJIHeT co6oii 
caMOCTOSlTeJIbHYIO qaCTb KOHCTPYKUHH aBTOMOOHJIH. tIacTb .n;,eTaJIefi one
peHlfSl (KPblJIbSl, KanoT) KOHCTPYKTHBHO BbInOJ1HHeTCH 60JIee lfJIlI MeHee 
e)l;HHoo6pa3Ho (HMeercH HeCKOJIbKO THnOB KOHCTpYKUIIII), HO I{OHCrpYK
UHH oOJIHUOBKH pa,lluaropa TaK JKe MHOrOql{CJIeHbI, KaK H MO,ll.eJIH aBTO

MoOHJIeii pa3JIHqHbIX q,oPM. 
JI,eraJIH onepeHHH BbillOJIHSlIOTC.5I lI3 TOHKOro CTaJIbHOrO JIHCTa IIlTaM

tlOBKOii C r JIy60KOii BblTHJKKOii. 9ro OOeCneQHBaeT JKeCTKOCTb II MaJIbIH 

Bec JleTaJIeH. 
KpenJIeHHe onep~HHSI K KY30BY H K paMe aBTOM06HJISl .l1.0JIJKHO 6bITb 

pa3paooTaHo TaK, qTo6bI npn ,ll.e<}>0pMaUHHx Bceii Hecyl.[(eH CHCTeMbI 
He tlblJIO CKplfnOB II pa3pblBOB B CoeIl.MHeRHSlX )leTaJIeH. ECJIH, Hanplf-
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Mep, KPbIJIbSI )J{eC'f1KO coe)UIHSIIOTCn C KpOHIIIrefiHaMlI paMbI rpY30Boro 
aBTOMOOHJIH, TO HeJIb3H ,lJ.OnYCKaTb )J{eCTKoro COe,lJ.HHeHHH HX 3a,lJ.Hen 
BHYTpeHHen KpOMKH C KaOHHoii; coe,II.HHeHHe ,II.OJI)KHO ObITb 9JIaCTHlJHbIM. 
CxeMa KpenJIeHHH onepeHHH rpY30Boro aBTOMOOH.nH npe,lJ.CTaB.neHa Ha 
cpHr. 247; nepe,lJ.HRH lJaCTb Bcero Y3.na >KecTKO (c TOHKHMH pe3HHoBbIMH 

npOKJIa,lJ.KaMH) 3aKpen.neHa Ha paMe IIIaCCH, a 3a)J.HSHI lJaCTb - Ha Ka-
6HHe. KPbJ.TIhR C)le.naHhI BbIITYK.nbIMJI If OqeHL )KeCTKIIlVIH H HMeJOT 

OJ,1uu,06,W 
paiJuumO{Ja t--~ 

I(anom 

--------
/(aOUHU 

)f(eCnllWfl Cdft3!J 
C 17p(),'(/Iar)xoil 

'!looHOll<lla 
JllaCmUI{Hafl cdf13b 

-~ 
~ 

I 
I 
iflpf/)I(wla 

<Pnr. 247. CxeMa KpenneHHB onepenHB H8 rpyaoBoM 8BToMo6Hne (3,5.TOHHbIH aBro
Mo6HJlb HAMH). 

TOJlbKO nepe)J.HHe I{jJOHIllTeifHbI. B.TJ:arO)J.apH TaKoif cxeMe (TOlJKH )J{eCT
l\Oro H 9.naCTHlJHOrO Kpen.TJ:eHHH pacnOJIaralOTCH Ha OOJIbllIOM paccToSI
HHH o)J.Ha OT ,lJ.PyroH) Ko.neoaHHH 9.naCTHlJHO YCTaHoB.neHHoM Ha paMe 

Ka6HHbI He paapYllialOT onepeHHH H He BbI3bIBalOT CKpHnOB. KPbI.nbH 
CBH3aHbI c IlOJI..HO}KKaMH, KpenSUUHMHCH K paMe }1{eCTKO (Ha KpOHIIITeM
nax), lJepe3 MaCCHBHbIe pe3HHOBbIe maih'5bI. 

9.naCTHlJHbIM ,lJ.O.n)J{HO ObITb If Kpen.neHHe KanOTa, TaK KaK OH onH
paeTCH CBOHM 3a)J.HHM KpaeM Ha nepe,lJ.HJOJO CTeHKY KaOHHbI, a nepe)J.

HIIM - Ha OOJIHIJ,OBKY pa)J.HaTopa, KOJIeOaHHH KOTOPbIX HOOJI.HHaKOBbI. 
Ha rpY30BOM a BTOM00 H.ne, eCJIH KanOT nO,II.BemeH Ha CpeJI.HeM npO,lJ.OJIb
HOM llIapHHpe, ero 6oKOBHHbI onHpalOTCH Ha MHrKYJO nO,II.KJIa,lJ.KY Ha 
nepeJI.HeH CTeHKe KaORHbI H Ha 06.nHlIJ,oBKe p a,lJ.HaTOp a, a nIPHTHrHBalO
I..l.(He HX aaCTe)J{KH ,lJ.OnYCKaIOT HeKOTOpoe nepeMeIUeHHe OOKOBHH (3a

CTE'>KKH )J.eJlaJOTCH c npY>KHHaMH); IIIapHHp KanOTa YCTaHaBJIHBaeTCH 
n rHe3JI.ax CBOOo)J.IIO. TIpH TaKOM ycrpoHcTBe Heo6xo,lJ.HMbI paCTSI>KKH 

n RTIll~ rrpYTKOR Me>KJlY nepenHeH CTeHKOH Ka6HHhI H pa)UIaTOpOM. 
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ECJUI KanOT nO.lliBellIeH Ha nepe)J.HeH qaCTH KY30Ba B BH,lJ.e KpbIllIKH, TO 
3aCTe)KKH CTaBSIT Cnepe,lJ.H (fA3-51 - cpHr. 248) H HX nPY)KHHbI ,lI,O

nycKalOT He60JIbllIoe CMemeHHe KanOTa OTHOCHTeJIbHO 06JIHU.OBKH pa
,lI,HaTopa. 

B JIerKOBOM aBTOM06J1JIe C Hecyw.HM KY30BOM 6oKoBble mHTKH 

h:pbIJIbeB COCTaBJISIIOT 06ll1.YIO )KeCTKYIO KOHCTPYKI.I.HIO C npO,lI,OJIbHbIMH 
6aJIKaMH OCHOBaHHSI H paMKoH 06JIJ1I.I.OBKH pa,lJ.BaTopa. 

Ha JIerKOBblX aBTOMOOHJISIX MO)l{HO BCTpeTHTb KanOTbl Tpex OCHOB
HbIX THnOB: 

1) H3 ,lI,Byx nOJIOBHH, HaBellIeHHblX Ha npo,lI,OJIbHOM Cpe,lJ.HeM llIap
HHpe (<<MOC~BHtI», 3HC-ll 0); 

2) B BH,lI,e KpbIIlIKH, HaBellIeHHOH Ha nepe,lI,Ke Kopnyca KY30Ba 
(fA3 M-20); 

3) B BH,lI,e '~pbIIlIKH, oTKpbIBalOmeHcH C JIeBOH: HJIH npaBOH: cropoHbI 
(3HM). 

B nepBOM CJIytIae oomaSI OCb llIapHHpOB Ka)K)I.OH nOJIOBHHbI Kanora 

YCTaHaBJIHBaeTCSI B fHe3,lI,ax Ha nepe,lI,HeH CTeHKe KY30Ba 11 Ha 06JIH

UOBKe pa,lI,HaTopa. B nO,lJ.HSIToM nOJIO)l{eHHH 60KOBHHbI y.u.ep)KHBaIOTCH 

paCKJIa,lI,HbIMII nO,lI,nOpKaMH. Ha nepe,rr.Ke H Ha oOJIHI.I.oBKe pa,lI.HarOpa 
B MecTax npHJIeraHHSI KanOTa nOJIO)l{eHa npollIBa, npe)1.0TBpamalOmaH 
cKpnnbI H CryKH. 3anHpaHHe KanOTa ocymecrB.rrHeTC5I pa3JIHtIHbIMH cno

cooaMH. Y aBTOMoOHJHl «MocKBHtI» Ha BHYTpeHHeH cTopOHe 60KOBHHbl 
3aKpen.l1eHa 3a)1.BH)l{Ka, nOBOpatIHBaeMaSI C nOMomblO BCTaBHoro KBa
;'"(paTHoro KJIlOqa. Ha rpY30BbIX aBTOMOOHJISIX cHapY)l{H naHeJIJ1 KanOTa 
IlplIBapHBalOTcH HeOOJlblllHe rHe3)1.a, npHTHrlIBaeMble npYJKHHHbIMH )1.ep

)KaTeJISIMH K naHeJIH KPbIJIa HJIH opbI3rOBHKa (Q:>Hr. 249). 
RanoT B rm.u.e ~PhIlliKH y aBTOMOOnJISI r A3 M-20 (<pHr. 250) ycra

HOBJIeH Ha pbI'1laraX c ypaBHonellIHBalOlll.HMH npY)l{HHaMH. BJIarO.llapH 

TaKoMY ycrpoikTBy KanDT nOCJIe OTKpbIBaHHSI 3aMKa npHnO.Il.HHMaeTCH, 
II .llaJIbHeHlllHti nO)I.beM ero nOCJ1e OCBo6o)K)1.eHHH 3ameJIKH BpyqHYIO 

oOJIertIeH. Ha rpY30BbIX aBTOM06HJI5IX r A3-51 neTJIH Kanora HapY)K
Hble, ynpomeHHOro TMina. RanOT B BH,lI,e KpbIlliKH )1.aer B03-

MOLKHOCTb YCTaHOBHTb LKeCTKHe OOKOBJ1HbI (tIro ocooeHHO BaLKHO )1.JIH 
YCHJIeHHH nepeJl.HeH: qaCTH HecYllI.HX KY30BOB). 

TperHH BH)1. KOHcrpYKll.HH Kanora n03BOJISIer OTKpbIBarb ero C ooeHx 
CTOPOH, npntIeM, C KaKoi'I ObI CTOPOHbI HJ1 ObIJI OTKpbIT KanOT, npOTHBO

lIOJIOLKHaSI CTopOHa OKa3hIBaeTCSI lllapHHpHO YKpenJIeHHOH Ha 60KOBHHe. 
aro )1.OCTHraeTCSI nO;.:(BeCKoH naHeJIH KanOTa C 06eHx CropOH Ha neTJIHX-

3aXBaTax (cpnI'. 251). 
KpbIlliKa H 60KOBHHa KaiTIOTa onnpalOTCH He na noaepXHocrb OPbI3TO

rH-IKOB H llI.nTKOB, a Ha pe3HHOBbIe KHonKH-6ycpepbI. ECJIH naHeJIb KanOTa 

BeJIHKa, I-leOOXO.1l.HMO CHaO.1l.HTb ee npnBapeHHbIMH C BHyrpeHHeii cro
POHbI YCHJIIUeJIHMH Z- IlJll1 U -oopa3Horo CeqeHHH. YCJ1JIHTeJIH CTaBSITCH 

06blqHO no KOHTYPY KanOTa, a HHOr)1.a II nonepeK ero B cpe)1.Heii tIaCTll. 

K nepe.u.HeMY II 3a.u.HeMY YCHJIHreJIHM y.u.06HO KpenllTb .u.eraJIH HaBeCKH 

KanOTa H 3aCTeLKKJ1. 
OOJIHUOBKa pa)1.lIaropa K3K y rpY30BbIX, TaK II y JIerKOBbIX aBTOMO

()n.1JeH - oOblqHO Kopo6tIaTOH KOHCTPYKI.I.HH lf3 .1JHCTOBOH CTClJIH. OHa co-
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4>Hr. 248. KanoT r A3·bJ. <l>Hr. 249. 3acTelKKa KanOTa. 

6. 
4>Hr. 250. KanoT rA3 M·20: 

a - o6w.uii Bl-IA (1 - naHE'Jlb; 2 - wapHHp; 3 - saMOK; 4 - sameJIlCa); 6 >KeCTIC3S1 60KOBHHa; 8 - OTKpblS3HHe a8menKK nocne 
________ OCBo6o)f(lleHHSI aaMKa PY'IKoil HSHYTPH KysaRa. 
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CTOH1' lI3 BHYTpeHIIeH paMbI flJIH 60KODbIX na!HeJIeH, C06Cl'SeHHO OOJIH
l.(OBKH, BepXHerO H HIUKHerO mHTKOB. HHOrAa OOJIHll,OBKa BbITIOJIHReTCSI 
COCTaBHOH H3 HapY}KHOH naHeJIn H BBapeHHhIX B Hee peoep. 

OOJIHIJ.OBKa pa,lVla1'opa B coope 3aKpenJISIeTCH Ha nepe.ll.Ke aBTOMO
OHJIH }KeCTKO RJIH 3JIaCTHlJHO. BblOOP KpenJIeHl-IH 3aBHCRT 01' nplIHSlTOH 

cxeMbI YCTaHOBKU Bcero Y3JIa onepeHHH. 
Peopa OOJIHIJ.OBKH AOJI}KHbI ObITb BbITIOJIHeHbJ TaK (4)Hr. 252), 

I(To()bI, BO-nepBblx, B03J(YX K paJl.HDTopy oecnpenHTcTneHHo npoxoJ(HJI 

I~ 
I<:> 

l~ 
e: 

~ 
~ 

CZ>Hr. 251. CxeMa KanOTa C HaBeCKOH H 3aMKOM C "o(jeHX CTOPOH: 

1- naHeJlb; 2 - YCIIJlRTeJlbi 3 - nO~BR)KHaSl neTJlIJ-3aXBaT: 4 - HenO~BRlKHalJ neTn.; 5 - KPblJIO; 
6 - nO)lnOpK? 

MeJKAY HHMn: (JKeJIaTeJIbHO K BepXHeii liaH60JIee HarpeTOH lJaCTIi pa
.ll.HaTopa), Bo-BTOPbIX, lJTo6bI lJepe3 meJIH MeJK.ll.Y peopaMH pa.ll.Ha'rOp 
He OblJl ·BH.ll.eH, H, B-TpeTbHX, lJroObI B BH.ll.e c60KY OKHO B OOJIHll,OBKe 
C peopaMH He npOH3BOAHJIO BneqaTJleHUSI nYCTOTbI, AJISI lJero nocepe
l-lHHe oOJIHIJ.OBKH CTaBHTCH DepTHKaJIbHbIH lU.HTOK HJIH pe6po. 3a30p 
MeJK.ll.Y pa,nn:aropoM II 06JlHIJ.OBKOll 3aKpbIBaeTcH p;.JIH Toro, tITo6hI nc 
l{paHM pa.ll.HaTOpa He C03.ll.aBa;rIOCb l{PyroBoro .ll.BJUKeHII5I HarpeToro 

B03Ayxa. 
TIepe,lJ.HHe KPbIJlbH COCTOHT 06bl1IHO H3 ,lJ.Byx-Tpex naHeJleii II Kpe

mITCR Ha paMe IIJIH Ha HecymeM KY30Be C nOMOmblO KpOHllIreHHOB. Ha 
BHYTpeHHeA naHeJIH KpbIJIa (ee HHOr,I1.a Ha3bIBalOT IlI.HTKOM .ll.BHraTeJI5f) 
HMelOTCSI w.eJIH .ll.JISI BbIXO.ll.a B03.nyxa II3-no.ZJ. KanOTa. B 3a.ll.HeH tJaCTH 
KPbIJIa CTaBHTCSI OTpa}l{aTeJIb .ll,JISI rpSl3H H KaMHeH, oT6paCbIBaeMblX 
[{oJIeCOM. HHor,na Y aBTOM06HJIeH, He HMelOIlI.HX nO,lJ.HO}l{KH, K OTpaJKa

TeJIIO nO.llBelIIHBaeTCSI pe3HHOBblii <!JapTYK. KpaH 60KOBoro Bblpe33 
KpbIJIa oT60pTOBaH 'BHyr,pb B BH'.ll.e )KeJlOOKa )J.JIH C1'OKa BO.nbI. B paHHHx 
I{OHC"'PYKUHfIX aBTOMOOHJIeH B JKeJl060K 3aKJIa.ll,blBaJIH npOBOJIOKY, 
qro()hI YCHJlHTb KPhIJIO. 3a.ll,Hee KPhIJlO (a Ha HeKOTopbIX aBTOMOOHJISIX 
Ii nepe,nHee) BbITIOJIHSleTCSl 113 O.LlHOH IH1HeJIH H KpenHTCH K KY30BY BHH
l'I1MH M.JIa OoJTTaMH, B nepHOM CJIytJae R KpbTJTe npe,nycMaTpHl~mOTC~ 



<Plir. 252. O(iJlH~OBKa pd,nllaTopa 
(HAMl1 3,5-roHHblH): 

1- cpe,luum CToiiKa; 2 - BepxHHfi WUTOK; 3 H 
,,-- 60"0801 UlHTOK; 5 - oT6opTOBKa AnSI 

onopw KallOTa; (; - OfBepCTHSJ ]I,.nll KpenneHH$I 
!CaRTa; 1- OTBepCTHSI ARSI KpenneHHSI HaKJla]l,OK; 

8 -tpe6poj 9 - OTsepCTHe ,llJUI KpennemfS 
6YKcHpHoro KpIOK8j 10 - tnllKlUlA lUHTOK. 
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4>Hr. 253. CxeM3 paCnOJlOlKeHIHI 6Y€Pe-pa H3 
JlerKOBO: .. l (BBepxy) II rpyaoBoM tBHIISy) 
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OBaJIbHbIe OTBepCTHSI, a C BHYTpeHHeH CTOPOHbI KOlKyxa KOJIeCa npHBep

TbIBalOTCSI Kopo6011KH c nJIaBalOlI1,HMH raMKaMH. Ha nepe,lI.HeM qaCTH 

KpbIJIa CHapYlKH CTaBHTCSI pe3HHOBaH BaKJIa,lI.Ka, TaK KaK naCCa:>KHpbI 

npH nOCa)1.Ke ·qaCTO 3 a)1.eB a lOT KPbIJIO H npH OTCYTCTBHH HaKJIa)1.KH 

nOBpelK)I.alOT OKpaCKY KpbIJIa. 

nO)1.HOMKa rpY30Boro aBTOM06HJIH C)I.eJIaHa II3 CTaJIbHOrO pHcpJIeH
Horo JIHCTa I1JIH 113 )1.0COK H 3aKpenJIeHa 60JITaMH Ha KpOHllITeMHa~ 
paMbI. 

nepe)1.HIIH H 3a)1.HHH 6ycpepbI H3rOTOBJISIIOTCSI H3 CTaJIH TOJIlI1,HHOM 

2--4 MM H YCTaHaBJIHBaIOTcSI Ha paMe HJIH Ha OCHOBaHHH HecYlI1,ero 

KY30Ba Ha KpoHllITeHHax H3 nOJIOCOBOH pecCOPHOH CTaJIH. fiycpepbI 

rpY30BbIX aBTOM06HJIeH llalI1,e Bcero HBJIRIOTCSI nepe)1.HeM nonepellHHoH 

paMbI H CBH3aHbI C paMoM :>KecTKO (60JITaMI1). TIpoMe:>KYTOI{ Me:>K)1.Y 6y

¢epaMH H nOBepxHocTbIO KY30Ba 3aKpbIBaeTcSI 6pbI3roBHKoM, KOTOPblH 

YCTpaHSleT 3arpSI3HeHHe KY30Ba H YJIytlllIaeT 06TeKaeMocTb aBTOMO-

6HJISI. 
COrJIaCHO CTatHJLapTY K YC'TaHOBKe 6ycpepoB npe)I.'bSIBJISUOTCH CJIe

)l,YlOmHe Tpe60BaHHSI (cpHiL 253). 
BycpepbI )1.0JIlKHl?I _6bITb pacnOJIO:>KeHbI Ha TaKoH BbICOTe, qT06bI npH 

,,1106oH )1.0nycTHMoH HarpY3Ke )1.aHHOrO aBTOM06HJISI 6bIJIO 06eCneqeHO 

conpHKOCHOBeHHe era 6y<pepa C 6ycpepaMH ,lI.pynlx aBTOM06HJIeH. HmK
HHH ropH30HTaJIbHaSI KpoMKa yqaCTKOB conpHKocHoBeHHH )l,JIH JIerKOBbIX 

aBToM06fl.1leH .ll.OJI)I{Ha 6bITb pacnOJ[O)KeHa He BbIllIe 370 MM OT 3eMJIH, 

)lJISI rpY30BbIX aBTOM06HJIeH - He BbIllIe 600 MM OT 3eMJ1H, a Bepxmul 

KpoMKa COOTBeTCTBeHHO He HH:>Ke 440-750 MM OT 3eMJIH. lliHpHHa 6y

cpepa )1.JISI .TIerKOBoro aBTOM06HJISI )l.OJI)KHa 6bITb He MeHee 100 MM, )1.JIH 

rpY30Boro - He MeHee 200 MM. 

ECJIH TaKaSI llIHpHHa HenpIIeMJIeMa no KOHCTPYKTHBHbIM HJIH 3CTeTH

qeCKHM COO6pa:>KeHHSIM, 6y¢ep MO:>KeT ObITb BbITIOJIHeH MeHee IIIHPOKHM, 

HO TOr)1.a Ha HeM )1.0JI)KHbi 6bITb YCTaHOBJIeHbI KJIbIKH, OTBeqalOIU.He 

BbIllIeH3JIO)KeHHbIM Tpe6oBaHHHM. ECJIH 6y¢ep BblI10JIHSIeTCH H3 )1.ByX 

I"UIH HeCKOJIbKHX nJIaHOK, paCCTOHHHe Me:>K.lI.Y nJIaHKaMH ,lI.JIH JIerKOBbIX 

aBTOl\'106HJIeH He lJ,OJI:>KHO npeBbIllIaTb 40 MM, )1.JISI rpY30BbIX - 90 MM. 

nJIHHa 6ycpepa ,nOJI:>KHa 6bITb TaKOM, qT06bI KOHll.bI 6ycpepa 

3aKpbIBaJIH yrJIbI nepe,ll.HHX II 3a)I.HHX KpbIJIbeB aBT'oM06HJIH. KJIbIKH 

H KOHll.bI nJIaHOK 6y¢epa )1.0JIMHbI HMeTb cKpyrJIeHHYIO <PoP My. 
B HeKOTopbIX COBpeMeHHbIX MO,lI,eJIHX aBTOM06HJIeH B ll.E\TIHX yJIytI .. 

weHHH HX OOTeKaeMOCTH YCTaHOBJIeHbI C'beMHble .lI.HHIU.e H 60KOBbIe 

IU.HTKH 3a)1.HIIX Kpbl.J1heB (treXOCJIOBall.KHM aBTOM06HJIb «Tarpa») . 

lI,HHllle KpenHTCH ]{ OCHOBaHHIO KY30Ba BIIHTaMH. 



r.nABA VI/I 

BHYTPEHHEE YCTPOJ'fCTBO KY30BA 

§ I. BEHTHn~UH~, OTOnnEHHE, H30n~UH~ 

BeHTHJIRUHSI KY30Ba aBTOM06HJIR OCymeCTBJIHeTCH qepe3 KJIaTIaHbI 
nepe)J.HeH QaCTJI KY30Ba, cHa6:>KeHHble CeTKaMH, CrOqHbIMH }J{eJI06aMH 
Ii qJHJIbTpaMH }I.u"I5I YJIa13JIHBaHH5I nbfJIH, BJIarH H T. )I.., CPOpTOqKaMH, 

<Pur. 254. KnanaH nepe)l.Ka 3I1C·llO: 
1 - RJJanaH; 2 - ceTRa; 3 - CTO'lHall Tpy6Ka; 4 - neTJUI; 5 - H30.llSU~HB naHeJlH nepe./l.Ka. 

onHcaHHbIMH B npe)J.bI.lI.yrn.eH rJIaBe, H Oc06bIMH YCTpoHcTBaMH, KOM6H
HIlpoBaHHbIMH C cHCreMOH: OTOTIJIeHHR. 

npOCTeHllHM rrpH6opOM BeHTHJI5IUHH KY30Ba RBJIReTCR KJIaTIaH 
(qmr. 254), YCTaHaBJTHBaeMbIH rrepe)J. BeTPoBbIM OKHOM HJTH TIO 60KaM 
nepe}I.Hei-i CTeHKH KY30Ba H TIpeJI.Ha3HaQeHHb1H ,!I.JlH npooeYpHBaHHH 
JllIllib HaH60JIee HarpeBaeMoH ABHraTeJIeM qaCTH naCCa:>KHpCKOro TIOMe-
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m.eHHSI. KJIaillaHbI YCTaHOBJIeHbI Ha BCex OTe'llecTBeHHbIX aBTOM06HIJISIx 
sa HCKJIIOqeHHeM «MoCKBHqa». B paHHlIx KOHCTPYKUUSIX OHH SIBJISIJIHCb 
e)lHHCTBeHHbIM npHoopoM )lJIH BeHTHJIHUHH. He)lOCTaTKoM KJIanaHa 
nBJIflerCH orpaHHlleHHocTb ero )leHCTBHH H pacnpocTpaHeHHe no KY30BY 

nhIJIH. nO)lHHMaeMoii C nOJIa noTO
KOM B03.D.yxa, nocrynalOInHM qepe3 
KJIanaH. 

BOJIee COBeplIlel-IHaH neHTHJIHUa.a 
06ecnellHBaercH 6eCCI<B03HHKOBOil 
cHcTeMofi (<lmr. 255). BOKoBoo 
OKHO )J.eJ1HTCH Ha )lBe 1JaCTH, npH
qeM O)J.Ha (cpopTOqKa) nOBOpa1JH
BaeTeH Ha lIlapHRpax BOKpyr BepTH
KaJIbHOA OCR, a )lpyraJI onYCKaeTCH 
OOhIlIHbIM nopH)J.KOM. TIOBOPor nep
BoA tzacTH OKRa (cpOPTOqKH) BhI3bI
BaeT KpyroBYIO UHPKY JIHUHIO B03-
p,yxa BOKPYI' Hee H OOeCrre1JHBaer 
nocTYnJIeHHe B KY30B CBeJKero B03-
)J.yxa cHapY>KH H BbIXO.ll. B03.D.yxa 
H3HYTPH KY30Ba. He3Ha1JHTeJIbHble 
3aBHxpeHHH HOCHT MecTHbIit xapaK
rep, OJIarO)J.apH tzeMY B KY30Be He 
C03)J,aerCH CKB03HHKa. OrKpblBaHHe 
nepe)J.HHX cpo.pTOtzeK no)! HeQOJIb
llIHM yrJIOM rrpe)lOT.BpamaeT 3arrQ-

$Hr. 255. CxeMa J].eHcTBHfI OeccKBo3- reBaHHe BerpoBOro OKHa. 
HU:OBoA BeHTHJISUHH. TaKaH CHCTeMa B COtzeTaHHH 

C KJIanaHaMH nepe.ll.Ka npHMeHHerCH 
Ha 60JIbllIHHCTBe KYSOBOB oretIecTBeHHbIX JlerKOBbIX aBTOM06HJleH H B Ka
{)Huax rpY30BHKOB. 

B HOBeiilllHX CHCTeMax BeHTHJIHUHH B03JlYX, nOCTYnalOmH1i B KyaoB 
aBTOMOOHJIH, nponYCKaerCH 1Jepe3 perYJIHpyeMblH pa)lHarOp OTOrrJIeHHH 
Ii }1,aJIee Qepe3 naTpy6KH OOOI'peBaTeJIH BerpOBoro OKRa HJIH Qepe3 
lI.\eJIH B03JIe 60KOBHHbI KY30Ba B)J.OJIb ee CTeHOK. B03)J.YX pacceHBaeTCH 
If oO)J.YBaer Bce BHyTpeHHee nOMemeHHe KY30Ba. 

K ooorpeBaTeJIIO B03)!YX nO)J.Bop,HTCH 1Jepe3 KJIarraH HJIH qepe3 OT
BepCTHH B nepeJIiHHX 6PbI3roBHKax IIlO 11py6aM (IlHa'MellP0M OKOJIO 
100 .M.M), nOJIOlKeHlHbIM B nepe,!J.Ke KY30Ba. HJIll no)J. 'l10JIOM. 

TIpH IlBHlKeHHH aBTOMoOHJIH Ha HeOOJIbillHX CKOPOCTSIX B03)J.yX rrpo
roHHeTcH BeHTHJIHTOPOM, KOTOPbIH BbIKJII01JaeTCH npH CKOPOCTH CBbIllle 
50 K.M/'lac. TIepe)l nocTynJIeHHeM B o6orpeBaTeJIb B03)J.YX OqHmaerCH 
OT nbIJIH B npOBOJIOllHOM cpHJIbTpe, a OT KpynHblx KaneJIb BJIarH pe-
6paMH-orpalKareJIHMH. BO)J.HHOH o6orpeBaTeJIb, COO)lHHeHHhIH C CHCTe
MOB: OXJIalK)J.eHHH )J.BHraTeJIH, pacrrOJIaraeTCH no)J. mHTOM npH6opOB 
(rA3 M-·20), no.n; CHJleHbeM IIJI" B neperopO)J.Ke I<Y30Ba (3HC-llO). 
B nepBOM CJIY1Jae HarpeTblif B03)J.YX HanpaSJIHeTCH Qepe3 naTpy6KH 
060rpeBaTeJIH OKHa Ii BHli3 IIJIH B)J.OJIb CTeHOK KY30Ba; HanpaBJIeHHe 
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IIOTOKa perYJIHpyeTcH CTBOpKaMH ooorpeBaTeJIft; no BTOPOM CJIyqae 
nOTOK pacceHBaeTCSI, HaTaJlKHBaSICb Ha HH>KHIOIO nOBepXHOCTb CHJl,eHbSl 

(<pHr. 256 H 257). B03,lI.YX 83 KyaoBa BbIXO.1UfT qepea HellJIOTHOCTH .l1nep-

<pHr. 256. CxeMa cOBpeMeBHofi BeHTHJIRUHOHHC-oToDHTenbHofi YCTaHoBKH. 

IIbIX H OKOHHblX npoeMon; oopaTHoe ero Jl,BH>KeHHe qepe3 3TH HenJIOT

HOCTH HCKJIIOqaerCSI BBHAY HeCKOJlbKO nOBbImeHHoro ,l{aBJleHHSJ B KY-
3OBe. CKOPOCTb npOXO>KJl,eHHSI -BO)J,bI H B03Jl,yxa qepe3 060rpeBaTeJIb pe-

(j I \\1(' /' 

J 

-'l!5"-_'{) 

1 

<Pnr. 257. OroDneHHe H o6orpeB BeTpOBoro OKHa r A3 M-20:j 
1 _rpYKOSlTKa KJlanaJl8; 2 - pyKo!lTKa peOCT8T8 9.neKTpO,ll;BHr8T(,JlIJ oliorpeB8TeJlIJ aeTPOBoro 01Oi6; 
3 - paJl.H8TOp OTOIIHTeJU!j 4 - SO~.D.YWHblA CPHJlbTP OTOOIneJJIJ; tJ - B03J1.yxonpoBOJl. o6orpesaTeJl1l ae
TPOBoro OKRa; 6 - KpblWKa KJlan8Ha; 7 KpaH ,lI.JUI PE'rY.llHpOB8HHIJ nO,ll;8"1H ropfl'leli 80,11;111 K pSJlna
TOpy OTOIIH'feJUl; 8 H 9 - Tpy4SonpoBO,ll;bI, COe.l1HHlJfOUlHe pa.l1HaTOp OTonHTeJUI C CHCTeYOH OXJJ8)KJl.eRHIJ 
JJ;8HraTe.llR; 10 - 9JJeKTpO,ll;BHraTeJlb ooorpea8TeJUI BeTJlOBoro oKRa, 11 - BeHTHJU1TOp o6orpesaTeJUI 

seTpOBoro OKRa; 12 - KOJIKYX pa.nH8Topa OTOnHTeJlR:. 

ryJIHpyeTCSI B HeKOTOpbIX KOHCTPyKUHSIX aBTOMaTHtIeCKH npH nOMOUlH 

TepMOCTaTOB; B TenJIYIO noroJJ.Y OTOTIJIeHHe BbIKJIlOqaerCSI, B CHCTeMa 

Jl,eHcTByer TOJlbKO KaK BeHTHJISIUHOHHaSI. 

113 TaOJI. 25 BH.lUIa npOH3BO)lHTeJIbHOCTb COBpeMeHHbIX npa60pOB 
oronJIeHHSI-BeHTHJlSIUHH )lJISI aBTOMoOHJIbHbIX KY'30BOB. 
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XapaKTepHCTHKa paOOTbl npHOOpOB OTOnJleHHH-BeHTHJlHnHH 
(.lI.JlH aBTO_OOHJIeA Cpe)I,Hero KJlaCCa) 

CKOPOCTb JlBHlKeHHSI KOJUI'IeCTBO B03JlYX3 
npI1Me'l3HHC 3BTOM06HJlSI B ""'I'taC B Af,3 /A/UIl 

0 3-8 C BKJIIOlleHHblM BeHTHJUITOpOM 
50 7-8 
75 nO,IJ, .zr.aBJIeHHeM BCTpeQHOrO 803-

100 OKOJIO 15 
8-12 ) 

I Jlyxa. pelKe C BKJIIOQeHHblM BeHTHJ1S1-
115 OKOJIO 20 

I 
TOPOM 

06be,lI.HHeHHaSI CHCTeMa OTOnJIeHHSI-BeHTHJISIUIIH He HCKJIlOqaer 

BeHTHJISIlJ,HH, .lI.ei1cTHYIOW.eH lIepe3 CPOPTOqKH, O,lI.HaKO 3HaqeHlie 3TOH CH

CTeMhI BeHTHJISULHH YMeHbWaeTCSI, TaK KaK HOBaSi 06'be.rUlHeHHaSi 

CHCTeMa 06eCrreqHBaeT B I{Y30Be aBTOM06HJIH .ll.0'CTaTOqHbIH 06MeH B03-

,lI.yxa 1I COOTBeTCTBYIOW.YIO Tel\WepaTypy . 
.l1.0' IIOSIBJIeHHH BO,lI.HHhIX OTOnHTeJIbHhIX CHCTeM B aBTOMOOHJIHX 

6bIJIO pacnpOCTpaHeHO OTon.TIeHHe C HCrr0'JIh30BaHHeM TenJIa OTpa6O'raB

WHX ra30B. .l1.JISI 3Toro BhmYCKHOH rpy60rrpoBo,lI. OT ,lI.BHraTeJISI 3aKJIIO

qaJICH B KO)KYX, II HarpeThIH B03,lI.YX H3 KO)Kyxa nO,lI.aBaJICH B KY30B. 

O,lI.HaKO CTeHKH Tpy6onpOBO,lI.a 0'T KOPP03HH, ycraJIOCTH, TenJIOBhIX Ha

npH)KeHHH H IIOBhIllIeHHoro ,lI.aBJIeHHH nOCTerreHHO CTaHOBHJIHCb ra30-

IIp0'm~uaeMhIMH, H B KY30B IIOna,lI.aJIO.lI.o 12 % seCbMa orra'CHoro ,lI.JIH 

)KH3HH qeJIOBeKa yrapHoro ra3a. 003TOMY CHCTeMbI OTOIIJIeHHH oTpa60· 

TaBWHMH ra3aMH, )1.a)Ke ycoBepllIeHcTBoBaHHhle B IIOCJIe.ll.Hee BpeMSI, He 

n0'JIyqHJIH )1.aJIhHeMlliero pacrrpOCTpaHeHHH. 

KOHCTpYHpOBaHHe nplioopOB OTOnJIeHHH 1I BeHTliJISlUHH He BXO,lI.HT B 

3a)1.aqlI KOHCTPYKTOPOB KY30'BOB, O,lI.HaKO B KOHCTPYKlJ,HH Koprryca KY-
30'Ba 1I.OJI)KHbI 6bITb KaHaJIhT ,lI..'I51 BeHTHJIHUHH H MeCTa KperrJIeHHH ,lI.JISI 

IIPH6opOB. 
B aBT06YCHhIX KY30Bax Hepe)1.KO npHMeHHeTCH BhITH)KHaH CHCTeMa 

SeHTHJISIUHH. CB€)KHi'i B031I.YX IIO!}I;BOJ1.HT;CSI H BbIXO,lI.HT qep·e3 OKHa, 

w.eJIHI B IIepe)1.Hei1 CTeHKe HJIH npH OTKpbIBaHHI1 1I.BepeH. B nOCJIe,l1.lHee 
BpeMH see qaw.e BCTpeqalOTCH 60JIee CJIO)KHble BeHTHJI51UHOHHhIe CH

CTeMhI. 

Half60JIee paCnpQlCTpaHeHa CI1CTeMa, npl1 KOTOPOM: CBe)Kl1M: BOO~yX [JlPo

IJHKae-r qepe3 llLeJIH 11 <pHJlbTp OKOJIO BeTpOBOro OI{Ha B Kop06KY Me>K.lI.Y 

BHYTpeHHeH H HapY)KHOM: OOWI1BKaMI1 KY30Ba aBTo6yca (3HC-154); 113 

3TOll Kopo6KH B03.l1.YX BhIcaChIBaeTCSI BeHTI1JIHTOPOM H qepe3 pH,lI. OTBep

CTHH Ha nOIfOJIKe I1JIII B 60KOBHHax Kopnyca rrporOHSIeTCH B KY30B. BbI

TSI)KHbIe OT)1.YWI1Hbl pacnOJIO)KeHbI B rrepe.ll.HeH qaCTI1 KPbIWI1, H B03.u.yx, 

npe)K.lI.e qeM BhIHTI1, 1I.OJI}I{eH IIpOMTH Qepe3 BeCh KY30B. 

B aBTo6ycax, TaK )Ke KaK 11 B JIerKOBhIX aBTOM06I1JIHX, HaH60JIee 

pacnpOCTpaHeHO 0'TonJIeHHe KY30Ba BO,lI.0'H H3 CI1CTeMhl OXJIa)K,lI.eHlUJ 

.llBHrare.T15L HarpeThIll B03,lI.YX nporOHfleTCH MHMO Tpy60K pa)J.HaTopa 
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OTOrrJIeHHH 3JIeKTpHtIeCKHM 'BeHTHJIHTOpOM. O.llHaKO rrpaKTHKa rrOKa3aJIa, 

tITO npH OOJIbIIIHX pa3MepaX aSTOOYCHOrO KY30Ba B YCJIOBHHX CYPOBOH 
3HMbI TpeoyeTcH OtIeHb Ha)J.e:>KHaSI CHCTeMa OTOrrJIeHHH. D.JIHHHble rpyoo

npOBO.l1.bI H 3HatIHTeJlbHaH eMKOCTb CHCTeMbI rrpHBO.l1.SIT K rrepeOXJIa:>K.l1.e

HHIO .l1.BHraTeJIH, a ooeCrretIeHHe paOOTbI BeHTHJISITOPOB TpeoyeT MHoro 

3JIeKTp03HeprHH. TI03TOMY B nOCJIe)J.HHe rO.l1.bI Ha OOJIbIIIHX aBTooycax 
HatIaJIH YCTaHaBJIHBaTb He3aBHCHMYlO OT .l1.BHraTeJISI CIfCTeMY OTOIIJIe-

D U 
HHH, rrO.l1.0rpeBaeMYIO KepOCHHOBOH rop eJI KOH. 

<l>Hr. 258. C~eMa YCTaHoBKH JI.,lJ1 KOHlJ.HI.{HOHHPOB3HHSl B03JlYX3 
B aBTo6yce: 

1 - CHJlOsasr YCTaHOSKa; 2 - KOMupeccop; 3 - KOH./leHcaTOp; 4 - peaepsyap; 
5 - cttHJlbTp: 6 =- OX43JlHTeJlb; 7 - YBJlalKHHTeJlb; 8 --BeHTHJliITOp. 

YCTpOHCTBa .l1.JIH KOH.l1.HUHOHHpOBaHHH B03.l1.yxa (T.e. He TOJIbKO )J.JISI 
BeHTHJISIUHH H OTOrrJIeHHH, HO H .l1.JIH OXJIa:>K.rr.eHHSI H perYJIHpOBaHHH 

BJIa:>KHOCTH B03.l1.yxa) npHMeHHIOTCH nOKa TOJIbKO B aBTooycax .l1.JISI 

Me:>K.l1.yrop0.l1.HbIX COOOIUeHHH, r.l1.e .l1.BepH OTKpbIBalOTCSI pe.l1.KO H JIeTOM 
06bItIHO OqeHb .rr.YIIIHO, a 3HMoA XOJIO.rr.HO H r.rr.e naCCa}KHp rrpOBo.rr.HT 

HeCKOJIbKO tIaCOB oe3 rrepepbIBa. CHCTeMa KOH)J.I1UHOHHpOBaHHH B03.l1.yxa 

npHMeHSIeTCSI TaK:>Ke B HeKOTopbIX JIerKOBbIX aBTOMOOHJISIX BbICiliero 
KJIacca. 

OnHcaHHaSI 'CHCTeMa )J.eiicTByeT 3<P<PeKTH'BHO JIHilib [JpH rrOJIHOH 

H30JIHUHH KY30Ba OT HapY:>KHOrO B03.rr.yxa H TpeoyeT IIJIOTIIOrO 3aKpbI
THH OKOH H HenpOHHuaeMoCTH KY30Ba. 

B HatIaJIe !l1pouecca KOH.l1.HllHOHHpOBaHHSI (<pHr. 258) rrpOHCxo.l1.HT 

OtIHCTKa Bo:{a,yxa OT nbIJIH, tITO .l1.OCTHraeTCSI YCTaHOB'KOH B03JIe BcaCbI
BalOIUHX OTBepCTHH <pHJIbTPOB HJIH ueHTpOOe:>KHbIX B03.l1.YXOOtIHCTHTe
JIeH. B <pHJIbTpaX tIaCTHUbI nbIJIH OCe,llalOT Ha KaflJISIX TSI:>KeJIOH BSI3KOH 
:>KH.l1.KOCTH. <l>HJIbl'P JIerKO MO}KeT 3acopHTbCSI H Tpeoyer TmaTeJIbHOrO 
YXO.l1.a, n03TOMY qame HCnOJIb3YlOT ueHTp06e}KHbIH B03.l1.YXOOlJHCTH

TeJIb, B KOTOPOM tIaCTHUbI nbIJIH pa3rOHHlOTCH B CTOPOHbI II oca:>K.l1.a
IOTCSI B CrreUHaJIbHOM COopHHKe. 

TIPH ,llaJIbHeHilieM )r;BH}KeHIlH B03)J.YX rrpOXO,llHT MHMO OXJIa:>KllalO
mero HJIH HarpeBalOmeto pa)J.HaTopa H' tIepe3 YBJIa}KHHTeJIbltylO HJIH 

ocyrnalOmylO CeTKY. -n~TISJ YBJIa}KHeHHSI B03.llyxa .l1.0 HOpMaJIbHOH CTe

neHH BJIa:>KHOCTH B IIOTOK ero BIIPbICKHBalOTCfl MeJIblJaHiliHe BO,llSIHbIe 

KaI1JIH (ryMaH), a ,l(JlH ocymeHHSI ero lJaCTb BO,UHHbIX rrapOB, co,Uep}I{a-

19 .uOJlM3TOBCKHH 2507 
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ll1.HXCH B B03,LJ.yxe, BIIHTblBaeTCH CneUHaJIbHbIMH nOpHCTbIMH npOI<JIa,LJ.

KaMH. OOCJIe 3TOro B03,LJ.YX npOrOHHeTCH BeHTHJIHTOPOM B KY30B, 06xo
,LJ.HT ero H BbIXO,LJ.HT HapY>Ky IJCpe3 BbmYCKHbIe OT,LJ.YlIIHHbI. Bce YCTPOH
CTBO ,LJ.eHcTByeT aBTOMaTHtJeCKH. CTeneHb OXJIa>K,LJ.eHHH HJIH HarpeBa 
perYJIHpyeTcH TepMOCTa'faMH, a CTeneHb BJIa>KHOCTH - I'HrpOCKOnHlJe

CKHM npH6opOM. BOJunemo .llOCTaTOtrHo JIHilib Ha>KaTb O,LJ.HY HJIH J{Be 
H3 KHonOK C Ha,LJ.nlfCHMH «BKJIlOlIeHO», «BbIKJIlOtreHO», «UHKJI OXJIa>K.lle
HHH», «UHKJI nO,LJ.OrpeBa». OPH nO.llOrpeBe B KY30Be nOJJJI.ep}I{HBaeTCH 
KOMHaTHaH TeMnepaTypa, np" OXJIa>K,LJ.eHHH - TeMnepaTypa HH>Ke Ha
PY>KHOH Ha 7-12°. OXJIa>K,LJ.eHHe B03,LJ.yxa .llOCTHraeTCH npH nOMOmH 
MexaHHtreCKoH XOJIO,LJ.IiJIbHOH YCTaHoBKH, KOTopaH COCTOHT H3 pa,LJ.HaTOpa 
(pe£ppH>KepaTopa) co 3MeeBHKOM OT 6aKa co C>KH>KeHHbIM aMMHaKOM, 
nponaHoM HJIH £PPOOBOM. C>KH>KeHHbIH ra3, npOXO,LJ.H lIepe3 3MeeBHK, 
HcnapHeTcH H OTHHMaeT OT B03,LJ.yxa lIaCTb TenJIa; ,LJ.aJIee napbI nona
,[(alOT B KOMnpeccop, a saTeM B KOH,[(eHcaTop H CHOBa npeBpamalOTCH 
B )l{HJ{KOCTb, 

B HeKOTopbIX CHCTeMax KOMnpeccop npHBO,LJ.HTCH B Jl.eHCTBHe OT 

,LJ.BHrareJIH aBTOM06HJIH HJIH OT 3JIeKTpO,LJ.BHraTeJIH, m'lTaeMOro aKKyMy
nHTopHOH 6aTapeeH, B ,LJ.pyrHx CHCTeMax YCTPOHCTBO ,LJ.JIH KOH,LJ.HUHOHH7 
pOBaHHH B03.l1.yxa C,LJ.eJIaHO COBepllleHHO He3a·BHCHMbIM OT CHJIOBOH YCTa
HOBKH aBTOM06H~TISI, C caMOCTOHTeJIbHbIM npHBO,Zl.OM aT MaJIeHbKOro 6eH-
3HHoBoro ,LJ.BHraTe.JIH. 3THM HCKJIlOlIaeTCH neperpY3Ka ,ZI.BHraTeJIH aBro

Mo6HJUI H aKKYMYJIHTOPHOH 6aTapeH, a TalUKe CTaHOBHTCH B03MO>KHbIM 
KOH,LJ.HUHOHHpOBaH?e B03,LJ.yxa H npH Hepa6oTalOmeM ,LJ.BHraTeJle. 0POH3-
BO,LJ.HTeJIbHOCTb YCTaHOBOI{ 15-20 ,M,3/MUIt B03.llyxa, npHlIeM ,LJ.O 75,% 
B03Jl.yxa 6epeTCH H3 KY30Ba H cOBeplllaeT Kpyroo6opor, npoxo)l.5l lIepe3 
qlHJIbTP, a OCTaJIbHaH lIaCTb nocTynaeT cHapY>KH. He,LJ.OCTaTKoM YCTa
HOBKH ,LJ.JIH KOH,LJ.HUHOHHpoBaHHH B~,LJ.yxa HBJIHeTCH ee 60JIbllIOH Bec, 

COCTaBJIHIOmHH ,LJ.O 500 KZ. 
KY30BbI cOBpeMeHHblx aBTOMOOHJIeH .I1.0JI}I{HbI ObITb 3amHmeHbI OT 

npOHHKHOBeHHSI nbIJIH, BJlarK, TenJIa Ii XOJIO.ZJ.a. TenJIOH30JIHUHSI KY30Ba 
O,LJ.HOBpeMeHHo SlBJIHeTCH 3BYKOH30JISlUHeH. TenJIOH30JISlUHSI HHTeHCHBHO 

o6orpeBaeMoH COJIHetrHbIMH JIYlIaMH KpbIIliH KY30Ba, B oco6eHt{ocTH Me
TaJIJIHtreCKoH, a TaK>Ke nepe,LJ.HeH lIaCTH KY30Ba, HarpeBaeMoH ,LJ.BHraTe
~TJeM H BbmycKHbIM Tpy60npoBoJIoM, ,LJ.OJI>KHa ObITb oco6eHHO Ha,LJ.e}{{Hoit 

.lI.JIH H30JUIUHH KY30Ba OT lllYMa, TenJIa H XOJIo.lla CJIY>KaT, nOMHMO 
pe3HHOBbIX YIllJIOTHHTeJIeH ,I{BepHbIX H OKOHlHbIX npoeMoB, pa'3JIHtr,Hble Ma

TepHaJIbI, HaKJIa,LJ.blBaeMbIe Ha BHyTpeHHlO1O nOBepXHOCTb Kopnyca Ky-. 
30Ba (Me>K,LJ.y 06JIHUOBKOH II BHYTpeHHeH OOHBKOH). 

MaTepHaJIaMH AJIH If30JIHUHH aBTOM06HJIbHbIX KY30BOB CJIY>KaT: 
a) Ha nepe,LJ.HeH CTeHKe KY30Ba - TenJIOH30JIHUHOHHbIii KapToH 

C r JIa,LJ.KOH nOBepXHOCTbIO, orpa)KalOllJ,eH 3BYKH; 
6) Ha ,LJ.BepHx H 6oKoBHHax - BOHJIOK H KapTOH; 
B) Ha KpbIllie - TeIIJIOH30JlHUHOHHbIH KapTOH; 
r) Ha nOJIY - 606pHKOBbIe H pe3HHOBbIe KOBPbI, OKOJIO BbmYCKHoro 

Tpy6onpOBO,LJ.a - ac6eCT. 

4HCJIO OTBepCTlIH B llJ,HTe nepe,LJ.Hefi CTeHKU ,LJ.OJI}I{HO 6bITb npe,LJ.eJIbHO 

YMeHbllIeHo. KpenJIeHHe H30JUIllHQHHbIX MarepHaJIOB K Koprrycy ocyme-
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CTBJUleTCH tIal.lJ,e BCero npHKJIeHKOH aclj)aJIbTOBOH HJIH CHHTeTHtIecKOH 

UaCTOH, KOTOpaH TalOKe HBJIHeTCSi H30JIHUHeH H MO}KeT ObITb HaHeceHa 
CJIOHMH pa3JIHtIHOH TOJIl.lJ,HHbJ, 

S 

<flUI. 259. TenJIOB8.H H SBYKoaSR H30nflllHH COBpeMeHHoro KysoBa 
(pscnonolKeHue H30nflllHOHHblX MaTepHaJIOB): 

a - BoA.lIOK; 6 - accpaJlbTOB3J1 9My.nbCHSI; 8 - accJ>aJlbTODaSl 9MYJlbCHlI, DounOK H KOBPHK; 
z - ac41ubToa81l aMYJlbCIUI H npeCCOBallHlliH: KapTOH; iJ - TennOH30JlllUHOHHlliH KapTOH; 

e - 4lH6pa. KapTOH H cJ>n6pa; 3ft: - acq,aJlbTOBaS SMYnbCHH. DoRnOK H pesnHa; 
a - ac41aJIbT, JlpeOeCH8B KOMn031!UHIl, 80itJlOK, peSHHa n KOBPHK; U - ac41anbT, JlpeB~C· 

Halt KOMR03HUHR C JlB~X CTOPOH, BollnoK, pe3HHa H KOBPI1K. 

B Kysoaax a,BTOMoOHJleH BblClIlerO KJIaCCa npHMeHHIOTCSI DoJlee ]1.0-
porHe HSOJIHUHOHHble MaTep"aJIbl C.l10}KHOro COCTaBa (<lJHr. 259). 

§2. BHYTPEHHEE O~OPMnEHHE ft 05HBKA KY30BA 

BHYTpeHHeMY olj)opMJIeHHIO Ky30Ba, TaK }Ke KaK H BHelIlHeMY BHAY 
aBTOMOOHJISI, y,Z{eJISIeTCSI npH KOHCTpYHpOBaHHH OOJIblIloe BHHMaHHe. 
)leTaJIH BHYTpeHHero o<PopMJIeHHH II OT,Z{eJIKH COCTaB.ITSIIOT o6HBKa, pac

KJIa)J,KH. pytIKH C p03eTKaMH II nopytIHH. KOBPbI. l.lJ,HT npHoopoB, npHKY
pHBaTeJlH H nene.n:bHHUbI, npOTHBOCOJIHetIHble K03bIpbKH H 3epKaJIa. 

MHorHe HS )J,eTaJIeii BHYTpeHHero ocpopMJIeHHH BXO)J,HT .B y3JIbI KOp" 
uyca KysoBa, )J,BepeH. cH.rr.eHHH, H ,Z{JISi HX YCTaHOBKH .rr.O.IT}KHbI 6b1Tb 
OTBe)J,eHbI MeCTa H paapa60TaHbl cnOCOObI KpenJIeHHSI. TI03TOMY el.lJ,e 
no·pa3paOoTKH KOHCTPYKUHH Bcero KY30Ba Heooxo]J.HMO HMeTb 3CKHSbI 
ero BHYTpeHHero BH)J,a, HMeHHO BHJU>I COOKY Ha nepe)J,Hee H 3a,llHee 
OT)J,eJIeHHH KYSOBa C nOKaSOM oOHBKH CH)J,eHHii, ]1.BepeH, UOTOJIKa, KOB
POB, pacnOJIO}KeHHH )J,BepHOM apMarypbl, OKOHHbIX paCKJIa)J,OK, nopytI
Heii; BH)J, Ha pYJIesoe KOJIecO H l.lJ,HT npHOopOB; OT)J,eJIbHbIe Hso6pa}Ke
HHH pyqeK, neneJIbHHU, 3epKaJI. 8m PIlCYHKH B KpaCKax BbInOJIHHIOTCSI 
XY)J,O}KHHKOM. KOHCTPYKTOP .l10JI]KeH npeTBOpHTb saMbICeJI xy.rr.O}KHHKa 
B aaKOHtIeHHYIO KOHCTPYKUHIO, TpeoylOl.lJ,yIO Hepe)J,Ko 60JlblIlOii Hs06pe-

• 
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'faTeJIbHOCTI1 B BbI60pe MaTepl1aJIOB, cnOCOOOB He3aMeTHOrO KpenJIeHI1Sl 

)J.eTaJIeH 11 T. ,!I.. 06IIJ,aH ,!I.JIH XY)J.O>KHI1Ka H KOHCTpYKTOpa 3aJI.aqa

COqeTaHl1e u.BeTOB 11 pl1CYHKa nOBepXHOCTH (£paKTYPbI) OTJI.eJIOqHbIX H 
0611BOQHbiX MaTepl1aJlOB. 

0611BKa KY30Ba JlerKOBOrO H KaOHHbI rpY30BOrO a,BTOMOOHJIeH CO

CTOI1T 113 CJIe.ll.YIOmHX qaCTeH (KpOMe 0611BKI1 CI1JleHI1H): OOHBKI1 no

TO.TIKa, JI.BepeH, 60KOBbIX IUI1TKOB; nepeJlHeH CTeHKM, OOHBKH u.eHrpaJIb

HbIX CToeK 11 3a,lJ,HeH QaCTM 60KOBI1HbI. BbIKpoeHHaH M CIIII1TaH 06I1BKa 

nOTOJIKa JIerKOBOro aBTOM06MJIH 3aKpenJIHeTCH B KY30Be TaK: K paMaM 

BeTpOBoro M 3a)1.HerO OKOH IlIypyrraMM no MeTaJIJIY KpenHTCH rrOJIOCbI 

npeCCOBaHHoro KapTona (cpHr. 260, a), OOI1BKa (qame Bcero CYKHO) 

npl1611BaeTcH K HI1M rB03.ll.HMH, a 3aTeM 3a)l{MMaeTCH OKOHHbIMH pac
KJIa)J.KaMI1. ITorrepeK OOMBKM (B MeCTax, cOOTBeTcTBYIOIUI1X fHe3,lJ,aM B 

60KOBI1HaX KY30Ba) C BHYTpeHHeH CTOPOHbI nO)1,IIIHBaIOTCH CJIO>KeHHble 

B)1.BOe rrOJIOCKI1 TKai-m, o6pa3YIOllI.He 1.£eXJIbI .ll.JIH rrpO.ll.eBaHI1H npYTKOB 
KperrJIeHI1H 06I1BKH. ITpYTKH BCTaBJIHIOTCH >B rHe3.ll.a B 6pYCbSiX 60KOBI1H 
KY30Ba. B 3TH )l{e 6pyCb51 3aKJIa)1.bIBaIOTC5I rrJIaHKM H3 rrpeccoBaHHoro 

KapTOHa HJII1 )1.epeBa .ll.JIH rrpHOHBKM OOKOBbIX KpaeB 06HBKH 
(cprrr. 260, 6). I1p~6I1BKa rrpOH3BO.ll.MTCH rBo3)J.HMI1, 3apaHee 3aJIO>KeH

HbIMrr B rrpoIlIBy, rro.lJ, KOTOPYIO rrO)1.KJIa)1.bIBaeTCH TaK>Ke KaHT yrrJIOTHe
HMH ,n;BepHoro npoeMa. KaHT COCTOI1T H3 pe311HoBoro IIIHypa H 'leXJIa 

U3 )1.epMaTI1Ha I1JIH rrpOqHOH rrJIeTeHOM TKaHM. B KaoMHax rpY30BbIX 

aBTOM0611JIeM OOI1BKa 'lallI.e Bcero 3aMeHHeTCfI JII1CTaMI1 TOHKoro, nJIOT

HOrO' TI1CHeHHOro PIJIE OKJIeeHHOro )1,epMaTHHoM KapToHa, 3aKperrJIeHHOrO 

Ha Kopnyce KY30Ba BHHT3Ml1 C nOMOllI.blO MeTaJIJIl1qeCKI1X, pe)Ke .ll.epe
BHHHbIX lIITa6rrKOB (cprrr. 260,8) rrJIH XpoMHpoBaHHbIX 06JIMIJ.OBOqHhlX 

IIIai10 (cprrr. 260, 3). 3a)1.HflH qaCTb TaKOH 0611BKH KpbIIIIH HHOr)1.a BBO
-,!I.I1TC5I B rra3 pe311HOBOI1 OKJIa,n;KI1 OKHa (£pl1r. 260, 2) I1~TIH 3a>KI1MaeTCH 

paCKJIa)1,KOii, TaK)Ke KaK H nepeJlHHH - KpaH. 06HnKa neHTp.aJIbHOH 
CTOHKH (cprrr. 260, a) HaKJIeHBaeTCH Ha nOJIocy KapToHa 11 BMeCTe 

C KaHTOM yrrJIOTHeHI1H npoeMa )1.Bepl1 upM6HBaeTcH K UJIaHKaM 113 ,lJ,e

.peBa I1JII1 npeCCOBaHHoro KapTOHa, 3a)l{aTbIM B rra3ax Cr.OfiKH BbICeqeH
HbIMI1 H3 MaTepl1aJIa CTOHKH JIarrKaMI1. 0611BKa JI.BepH TaK)I{e HaKJIeH

BaeTCH Ha KapTOH, npHtreM B HH)I{Hefi qaCTH CyKHO' 3aMeHHe'I'CH .ll.epMa
TI1HOlI.1:, KO)l{eit HJIIf KOBPHKOM BO 1130e)l{aIII1e nop1111 cyKHa 06YBblO 

rraCCa)l{UpOB. CTbIK CYKHa 0611BKE H KOBpHKa nepeKpbIsaerCH MeTaJIJII1-

QeCKOH HaKJIa)1.Ko-it I1JIH npoIIIBoit. 06lfiBKa 3arHOaerC5I BOKpyr Kpa_eB 

xapTOHa, a HHOr.ll.a 06IIIHBaeTCH no KOHTYPY rroJIocKoii )1,epMaTHHa I1JIH 

KO)l{H. Co6paHHafl c KapTOHOM 06I1BKa 3aKperrJIHeTCH Ha Kopnyce .ll.Bepn 

npOBOJIO'lHbIMH KHorrKaMH (qmr. 260, DfC) HJIH IIIypynaMH no MeraJIJIy, 

npO)1.eBaeMbIMH B 06JIUIJ.OBO'lHble IIIaH6bI. BepxHHfI lIaCTb 06HBKH 3a)l{H

MaerCfI paCKJIa.nKoH OKHa .ll.BepH. B KapToHe H oOHBKe B MeCTax yCTa

HOBKH pyqeK )1,Bepn 11 CTeKJJOnOJI.'beMHMKOB npope3alOTcSI OTBepCTHH, 

3aKpbIBaeMble npn MOHTa)l{e pyqeK p03eTKaMH. TaKHM :>Ke cnoco6oM 

'rrpl1KpenJIHeTCH o6MBKa Ha 60KOBbIX lUHTKax rrepe.nHeH CTeHKH 11 Ha 
3a)1.HeH qaCTH 60KOBHHbI. 

ITPM )1.epeBHHHoM KapKace KY30Ba KpenJIeHHe OOHBKH np0I13BO)I.HTC5I 

TB03JI.HMH. 
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OOHBKa aBTOOYCOB BbJnOnI-IHeTCH OObIlIHD H3 MeTanJIa HJIH npecco

BaHHOrO KapTOHa. B nepBOM CnYlIae BHYTpeHHHe MeTannHlIeCKHe naHenH 
HBnHIOTCH Hecyw.HMH lIaCTHMH Kopnyca, BD BTOPOM - 3aKpennHIOTCH 

BHHTaMH HJIH mypynaMH no MeTanJIY. B HeKoropblX KOHCTPYKUHHX 
O,l(Ha cropoHa KapTOHHblX naHeJIeA 3a~ 
KnlOlIaeTCH B naSbl nO,l(OKOHHOro opyC3 
Kopnyca (HanpHMep y 3HC-154). 

nBepHbJe H OKOHHble pylIKH ,lJ.OJI>KHbI 
HMeTb <POP My, y,lJ.OOHYIO ,lJ.JIH 3aXBaTa, 
KOHUbI HX ,lJ.OJDKHbJ ObITb 3arHYTbI K no
BepXHOCTH OOHBKH BO H30e>KaHHe noplIH 
O,l(e>K,l(bI naCCa>KHpOB. B HeKOTopbIX co
BpeMeHHbIX aBTOMOOHJIHX npHMeHHIOTCH 
KHonot{HbIe MexaHH3MbI OTKpbIB3HHB 
OKOH C fH,lJ.paBnHlIeCKHMH HJIH 9JIeKTpHlIe
CKHMH CTeKJIOnD,l('beMHHKaMH (3HC-II 0) . 

llbfTbI npnODpOB aBTOMOOHJIeti paH
HlfX BbInYCKOB ObIJIH npocTetimeti <P0PMbI: 
B naHeJIb nepe,l(Ka B Cpe,lJ.HeH lIaCTH ee 
BCTaBJIHJIHCb KpyrJIbIe npH60pbI C MeJI
KHMH 3HaKaMH Ha UH<pepOJIaTax. TIPH
OOPbl ocBew.aJIHCb CHapY>KH (r A3-A, 
rA3-AA). C YBeJIHlIeHHeM lIHcna npHOO
PO'B nO.JIb30BaHHe HMH BO BpeMH e3,l(bI 
OKa3bIBaJIOCb S3TpY,l(HHTeJlbHbIM He 
TOJIbKO BCJle,l(CTBHe liX H300HJlHH H Ma
Jloro pa3Mepa, HO' H nOTOMY, lITO HapY>K
Hoe ocBew.eHHe orpa>K3JIOCb Ha CTeKJIaX 
H 06o,l(Kax npHt)0poB. TI09TDMY npH60pbI 
ObIJIH nepeMew.eHbI BJIeBO, no,lJ. pyneBoe 
KO.TJecO, pa3MepbI rJIaBHbIX npH60poB 
YBeJIHlIeHbI (YKa3aTenb CKOpOCTH), a BTO
pocTeneHHbIe nPHoO'pbt crpyrrnHpoBaHbl 

4>H1'. 261. Pa3JIHQHble l1l.HTbI B TaK Ha3bIBaeMble KOMoHHaUHH rrpH60-
npH6opoB. pOB. 3HaKH Ha UH<pepOJIaTaX CTaJIH 

,l(eJIaTb KpyrrHbJMH H lIeTKHMH. BbIJIO' 
BBe,l(eHO OCBelll.eHHe nplfOOPO'B H3HYTPH (H3-rrO,lJ. w.HTa), a -'qroObI cnHUbI 

pYJIeooro KOneca He sarOpa>KH:BaJIH npH6opoB, lIHCJIO HX COKpaTHJIOCb 
C lIeTbIpeX ,lJ.O Tpex, a 3aTeM H ,lJ.D ,lJ.ByX (<pHr. 261). 

nJIH KOHTPOJIH nOKa3aHHH rrpHOOPO'B rrpHMeHHIOT crreuHanbHoe QCBe
lll.eHHe. TaK, Ha aBTOMot)HJIHX 3HC-lID ocBew.eHHe uH<pepOJIaTa 
CnH,l(OMeTpa rro Mepe YBeJIHlIeHHH CKOPOCTH MeHHeT UBeT: Ha CKOPOCTH 
,no 40 K.M/'lac UH<pep6JIaT OCBepJ;eH SeJIeHblM CBeTOM, Ha CKOPOCTHX 

40-60 KM/tlac - OeJIbIM, a Ha oOJIee BbICOKHX CKOpOCTHX - OpaH>Ke
BbJM; ycraHaBJIHBalOT TaK>Ke CHrHaJIbHble JIaMrrbI pa3JIHlIHDrO UBeTa, 
nOKa3bIBalOIUHe rreperpeB ,lJ.BHraTenH, pa3pH,l(KY aKKYMynHropHoA 6aTa
peH, AeHCTBHe TOPM030B II YKa3aTeneH HanpaBneHHH nO;BopOTa. 
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I1n:acTMacCbI Bce 60JIblIIe npHMeHSUOTCH ,llJIH )l.eTaJIeH: o6opy.n.OBaHHH 
KY30Ba aBTOM06HJIH, )l.JIH ero ocpopMJIeHHH H OTJ(eJIKH. B MOJ(eJIHX aBTO

Mo6HJleft paHHHX BbmYCKOB npHMeHeHHe nJIaCTMaCCbI OrpaHHqHBaJIOCb 
KHonKaMH; 'l103J(Hee [lOHBliJIHCb neneJIbHHII.bI, paCKJIa,ZI.KH OKOH H "J(p. 
B HaCTOHlI(ee BpeMH 113 nJIaCTMaCCbI BblI10JIHHIOTCH KHonKII, 3aKypHBa

TeJIH, II(HT npH6opOB, CTeKJIa H KopnYCbI npH6opOB, Kopnyc pa)l.HOnpH
eMHIIKa H HeKOTopbIe ero )l.eTaJIH, CTeKJIa nJIacpOHOB, J(eTaJIli J(BepHbIX 
3aMKOB, )l.eTaJIH J(BepHbJX H OKOHHbIX pyqeK, paCKJIaJ(KII, neneJIbHIIII.bI, 

06l1BKa CII,ZI.eHlIii, npOCJIOHKa CTeRJIa, KpOHIIlTeHHbI nopytIHeH, ,lI.eTaJIH 

)J,BepHbIX 6ycpepOB H CPHKC3 TOp OB, pYJIesoe KOJIeCO, rOpJlOBHHa 6eH30-

6aKa, HaKJIaJI.KH neJ(aJIeH. 

§ 3. CHAEHbSl 

CII.u.eHhlI aBTOM06HJIH OTJUltIalOTCH OT APyrHx BH)I,oB CH,ll,eHHM (Me-
6eJIh B }l{HJIhIX nOMelI(eHHHX, 60JIblIIlIHCTBO CIIJ(eHHM B )KeJIe3HOJ(opO}l{

HbIX BarOHax) npe)KJI.e Bcero reM, qTO OHH ,n;OJI}I{HbI 06ecnel.JlIBaTh He 

1 2 

«I>Hr. 262. CHJleHbH 8BTOM06HJJH 3J.1C-llO: 

1- nO,nYIllK8 CHAeHMI BO.l!.lITenfl: 2 - nO.l!.CT8BKa CH,neHbli BO,nHTeJlIl; 3 - cnHHKa CH,neHbSl 
BOAI:lTenll; 4 - OCTOB OTKHAHOro CH,IleHbll. 

TOJIbKO y,ZI.06Hoe nOJIO}l{eHHe BO,ZI.HTeJIH II rraCCa}l{Hpa, orrpeJ(eJIHeMOe 

3a,ZI.aHHbIMII pa3MepaMH Cn)I.eHbSI (CM. rJI. II), HO H CMHrtIeHHe KOJIe6a

HUH, HcnblTblBaeMbIX KY30BOM npH JI.BH)KeHIIH aBTOM06uJISI no HepOBHoM 

J(opore. COOTBerCTBYlOlI(HM rrOJ(60pOM npY}I{HH H J(pyrHx tIaCTeM CH

}l.eHbSl MO}l{HO c03.n;aTh 60JIblIIHe Y,lI.OOCTBa JI.JIH nacca}l{lIpa, nplltIeM 3TO 
HMeer MeHblIIee 3HaqeHIIe J(JIH JIerKOBOro aBToM06HJIH, qeM ,nJIH rpy30-

BOro. nOCJIe,llHee 06'bHCHHeTCH TeM, tIro cpaBHlITeJIbHO MaJIOe ,naBJIeHHe 

B lIIHHax H MHrKHe pecCOpbI JIerKOBOro aBTOM06HJIH 06eCneqHBalOT eMY 

JI.OCTaTOtIHYIO nJIa·BHOCTb xOJ(a, B TO BpeMH KaK rpY30BOH aBTOM06l1JIb 
HMeeT mHHbI BbICOKoro ,rr.aBJIeHHSI H }l{eCTKHe peCCopb1. 

TIepe,lI.HlIe CII,ZI.eHbH .. TJerKOBbIX aBTOM06HJIeM II CII,neHbH aBTot5YCOB 
COCTOHT OObItIHO H3 OCTOBa, rro,u.ymKII II crrlIHKH (cpHr. 262). CII,u.eHbe 

BOJ(HTeJISI HMeeT B ,llOnOJIHeI-IHe K nepetIHCJIeHHbIM Y3JIaM MexaHlI3M ne

peMemeHHH ,llJIH perYJIlIpOBKH nOJIOmeHHH CHJI.eHbSI no OTHomeHHIO 

I{ PYJIeBoMY KOJIecy, pbltIaraM II ne,lI.aJIHM. 3aJ(HHe CH.n;eHbfl JIerKOBbIX 
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aBToM06HJIeH, aBTOOYCOB H CIiJI.eHbH B Ka6HHaX rpY30BbIX aBToM06HJIeii 
He HMelOT OCTOBa: nOJI.YIllKa CH,lJ.eHhH 3aKpenJI5IeTCH Ha nO,lI.CTaBe, BXO

,lJ.HmeM B Kopnyc Ky30Ba, a cnHHKa - Ha 3aJI.HeM CTeHKe KY30Ba HJIH 

KaOHHhI. 
OCTOB CHJI.eHhH BhInOJIHHeTCH B OOJIhIllHHCTBe KOHCTpYKUHH H3 H30-

rHYTbIX H CBapeHHhIX OTpe3KOB TOHKOCTeHHhlX CTaJIbHhIX TPYO ,lJ.HaMe
TpOM OT 22 (aBToM06HJJH «MOCK'BHtr» H rA3 M-20) ,lJ.O 25 MM (aBTooyc 

311C-154). HOlKKl1 OCTOBa npHKpen.TIHIOTCH K nOJIY KY30Ba C nOMOmhlO 

7 

cI>Hr. 263. nO.llYIllKa CH.lleHbH 3I1C·5: 
1 - oCiU8Ka (8epx); 2 - qexoJl; 3 - Ha6HBKa; 4 - HaKJlaJlKa; 5 - CTHlKKa; 6 - 8epXHHil 
paMKa; 7 - cKpenKa; 8 - o6HBKa (nOJl30p);. 9 - cKoCia; 10 - salKUM; 11 - npylKHHa; 

12 - HHlKHSlS1 paMKa; 13 - ,AuarOl'aJlbHan pacTRlKKa; 14 - o6uBKa aa,AHHKa. 

cpJIaHueB H OOJITOB HJIH YCTaHaBJIIIBalOTCH B nOJI03KH ,lJ.JIH npO,lJ.OJIhHOrO 
nepeMemeHHH npH perYJIHpOBKe. TIo,nYIllKa I{ CnHHKa COOHpalOTCH H 

YCTaHaBJIIfBalOTCH Ha OCTOBe OTJI.eJIhHO. B KOHCTPYKUHH CHJJ.eHHH JIerKO
Boro aBTOMOOHJISI Ha OCTOBe YCTaHa'BJlHBalOT npOBOJlOtrHYIO ceTKY HJIH 

pH,lJ. ropH30HTaJIhHhIX lKeCTKHX npYlKHH, ,lJ.JlH qero B TPyoax CBepJISITCSI 

OTBepCTHH. rOpH30HTaJIbHhIe npYlKHHhl, HanpHMep Y aBTOMOOHJISI 
<,MOCKBHtr», H3rOTOBJUlIOTCH H3 npOBOJIOKH ,lI.HaMeTpoM 2-2,6 MM. Ha

PYlKHhlH JI.UaMeTp npylKHHhl 12 MM; npy>KHHhI HMelOT KPlOqKH Ha KOH
uax H OoJIbIllOe KOJIHtreCTBO BHTKOB (Illaf BMTKa B CpeJI.HeM 2,5 MAt npH 

HeHarpYlKeHHOH npYlKHHe). ITpn HarpY3Ke OKOJIO 15 K~ CTpeJIa nporHoa 

rrpYLKHH COCTaBJIHeT JI.O 60 MM, a YJI.JIHHeHHe He oOJIee 10%. TIocJIe Ha
KJIa,nhIBaHHH Ha nOJIyqHBllIeeCH OCHOBaHHe npYLKHHHoro KapKaca no

.nYIllKH (HJIH CIIHHKIi) CHJI.eHhe nOKphIBalOT MaTpau.eM Ii OOHBKOH, Kpaii 

KOTOPhIX 3aKpenJISlIOT Ha HH)KHeH HJIH BHYTpeHHeM CTopOHe TPYOtraToro 
DeroBa. TIPH OTJI.eJIhHbIX OT OCTOBa nOJ1.YllIKe H cnHHKe MX' OCHOBHble 

COCTaBHhle tracTH (IIPYlKHHHhIM KapKac, MaTpau. H oOHBKa) 3aKpe
nJIHIOTCH Ha IUiLKHeii paMKe nOJI.YllIKH HJIH CIIHHKH, cJ1.eJIaHHOH us JI.e

peBa, rrpOBOJIOKH lVUI CTaJIbHOfO yrOJIhHHKa (4)Hr. 263). 
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KapKac COCT.OHT 113 HH>KHei1: H BepXHeH 3aMKHYTbIX npOBOJIOqHbIX 
paMOK (.lI.HaMeTP npOBOJIOKH 4-6 MM), .lI.eTaJIeii I{penJIeHHH npY>KHH 

K paMKaM, npY.>KHH H cBHseH. 
TIp Y)I{HHbI pacrrOJIaralOTCH pH.lI.aMH (rrp0,ll.OJIbHbIMH HJIH nonepeq

HbIMH). KOJIHqecrno npy>KHH H HaH60JIee ynoTpe6HTeJIbHble pa3MepbI 

HX nOKa3aHbI B Ta6JI. 26. 
Ta6.1l11qtl 26 

IlpylKHHbI cHAeHHft aBTOM06HJlbHbiX KY30BOB 

l..IHCJlO npylKHH :: 
0. o.~ 0.:':: 

0 I-< 
~a.I * 1-<0 

:;: a.I 0= c:>e; 
O,Q PaCnOJlOlKeHHe npylKHH Ha o.nHoro B O.nlIOM :;:"':!t :;::c",_ ,,=0 :;:~~ 

~~:.; ",-= :.:: ~ y:':: I-<e; 
naccalKHpa puy ::"'1-< ::1-< ~ 8.:'; =:s: t:::di= t:::{ ~iii III ::Til <\0 t:::{ r:: III 

nepe.nBHe PR.nbl npy-l - I 4-5 60 90-100 7-9 2,5-3 >KOH no.nY1llKH 
,:;: 
0 
CQ 3a.n.HHe pRAbl npy>KHH 0 14-~0 4-5 60 9)--100 5-6 2.5 -3 :.:= no.nY1llKH '--
Cl) 

t::; 

I 
CnHHKa 12-25 3-5 50-60 90-100 4-6 2,5 3 

nepe.nHHe pRAhl npy- - 7-8 60 80-90 5-7 1,8-3 >KHH no.nyIliKH 
.;r 
0 
CQ 3a.nHHe PSl.nbl npy>KIlH 0 30-40 5-7 60 80-90 3-5 1,8-3 CI') no.nYlllKH ~ 
0. 
t-

l CmiHKa 16-25 4-5 43-50 80-90 5-6 2.5-3 

* B cnyqaax. Kor.na kpaHHHe BHTKH OOJIbllIe OCHOBUbIX. 

XapaKTepHCTHKa 3JIaCTHqHOCTH npY.>KRH H BceM nOJI.YllIKH onpe,ll.e
JIHeTCH CpeJI.HHM K03cpHI1,HeHTOM - )l{eCTKOCTH H qaCTOTOH KOJIe6aHHH, HO 

JIJIH oueFiKH YJI.06CTB ,ll.TJH naCCa)l{Hpa Ba>KHa xapaKTepHcTHKa BceM no
JI-YllIKH, TaK KaK HaKJIa.ll.bIBaeMbIH Ha npY.>KHHbI MaTpau npH,llaeT no
.lI.YllIKe HJIH cnHHKe a MOPTH3HpYJOIIJ;Ile cooHcTBa. 

Cpe,llHHH K03cpHI1,HeHT >Kt"CTKOCTH - 3TO HarpY3Ka, Heo6xo,llHMaH 
,nJIH ,ll.e<p0pMaI1,HH rro,rr.YIIlKH I1JlH CIIl-IHKH Ha 1 eM nOCJIe nporH6a ee npH 
CTaTHqecKoM HarpY3Ke 50 K~ (Bec qe.rrOBeKa, npHXO.ll.HIII.HHCH Ha no

.lI.YllIKY). Ha <pHr. 264 nOKa3aHa KpHBaH Cpe.ll.HHX K03<pHUHeHTOB >KeeT
KoeTH .lI.JIH nO,llYllIeK rpY30BhIX H JIerKOBblX a'BTOM06HJIeM. }13 3TOH 
KPHBOH BH.lI.HO, Bo-nepBblx, qTO Ha aBTOM06HJIHX npHMeHHIOTcH nO,llYllIKH 
pa3JIHQHOH >KeCTKOCTH 11, ..sO-BTOPbIX, qTO MaTpa:u; H ,llPyrHe 3JIeMeHTbI 
rrOJI.YllIKH YBeJIHqHBalOT K03<pHI1,HeHT >KeCTKOCTH. CHH>KeHHe K03<pHllH

eHTa }KeCTKOCTH He Bter,u.a cnoco6crnyeT YBeJIHqeHHIO YJI.06cTB, c03,lla

BaeMbIX nOJI.YllIKoii. H ao6opOT, npH Qpe3MepHo MHrKHX npY}KHHaX no
,nYllIKa MO}J{eT BbI3blBaTb paCKaqKY nacca>Kupa, npo6HB3HHe nOJI.YIIIKH 
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BnJlOTb ]1.0 OCTOBa HJlH nO]1.CTaBbI npH peSKHX KOJleOaHHHX aBTOMoOHJlH. 
nOBbIlIIeHHbIH HSHOC OGHBOllHbIX MarepHaJlOB. B rpYSOBbIX a·BTOMOOHJlHX 
MHrKHe nO)J.YlIIKH cnocoGcTBYIOT SHallHTeJlbHbIM KOJlet.laHHHM naCCalKHpa 

mOr---~~+-'T-T---~--~ 

25 37,5 
flpozu{; 

50 !J2,5 I'1N 

Ha CH)J.eHbe H BbISblBa~T TpeHHe 
ero cnHHbl 0 cnHHKY CH,lI.eHMI. 
TIOMHMO HeY,ll.o6cTB )J.JlH nacca
lKHpa TaKoe nepeMemeHHe 
HBJlHeTCH npHqHHOH YCHJIeHHOrO 
HeTHpaHHH 06HBKH cnHHKH nyro
BHuaMH, npHlKKaMH H Jl.pyrHMH 
lIaCTHMH o)J.e>K)J.bI naccalKHqJa. 

Ha qnlr. 265 nOKasaHa cxeMa 
saMepa lIaCTOTbI KOJIe6aHHi'f no
,lJ.ymKH Ha sanHCbIBaIOw;eM npH
Gope. 

qacTora KOJIeOaHHH B MHHyTy 
paBHa qaCTHOMY OT )J.eJIeHHH pac
CTOSlHHH, npOXO,lJ.HMOrO JIeHTOH 
npHGopa B MHHyTy, Ha Cpe,lJ.Hee 

<PUf. 264. JlaarpaMMa lKeCTKocTH llOJlY- paCCTOHHHe ,lJ.JIH O,lJ.HOro KOJle6a-
weK CU)J.eHHIi: (0 0 0 ) 

1 - ,1VUI rpysoaofo 8BTOM06HJlB c lKeC1'KOh no.ltym
I(ot; 2 - TO :IKe C HOpMaJlbHOA nOJlywKoft 
(3 - DOJIO:KeHRe nO,JtywKH npH CTaTHqeCKOik 

HarpY3Ke); 4 - TO )ICe AJllI nerKOBoro aBTOM06RJlSI 
o(iilTaB no.ltymK8): S:"'TO lice JlJlSl KapKaca nOJlywKIl 

JlerKOBOro aBToMo6HJUI 6es 06HBf(H. 

HHH It 2, 3 H T. ]1.. • 
Ha qmr.266 nOKasaHbI KOJle

oaHHH naccalKHpa Ha nOAywKax 
paSJlHlIHOH lKeC'DKOCTH B rpyso-
80M aB']lOMoOHJle. qacTOTa KOJle
oaHHH COCTalBJ}HeT AJIH MHI"KOH 

nO,lJ.YIllKli 128 Kooe6aHHM B MHUYTY, ,lJ.JlH lKOCTKOH - 170 KOJleOaHHH 
B MHHyry; BO BTOPOM cJlyqae aMnJlHTYJl.bI KOJleOaHHH SHaiJHTeJlbHO 
MeHblIIe no BeJlHlIHHe, H KOJle6aHHH 
6bIC1pO saTyxaIOT. 

JIyqlIIaH aMopTHsHpYIOmaH cno
coOHOCTb nOJJ.YlIIKH B 9TOM cJlyqae 
saBHCHT OT Toro, lIro OHa HMeeT 
nJlOTHbIH Ma1pau H CHHSY saKpblTa 
cpH6pOBblM JlHCTOM C HeOOJlblIIHM 
OTBepCTHeM. TIpH C>KaTHH nO,lJ.YIllKH 
C>KHMaeTCH TaKlKe H B03Jl.YX, Haxo
)J.HIIlHHCH BHYTPH nO,lJ.YlIIKH, KOTO
PbIH Me)I.JleHHO BbIXO)J.HT lIepe3 OT
BepcTHe B HHlKHeM JlHCTe H aMopTH-
3Hpyer qaCTb KOJleOaHHH. 

B ,lJ.pyrHx CJIyqaHX (JlerKOBOH 

aBTOMOOHJlb) nO,lJ.OOHaH aMOpTH3a- <Pur. 265. CxeM8 onpeJleJleHHJI qaCTOTbi 
UHH )I.OCTHraeTCH MaTpaueM H qex- KOJIe6aHHH no.u.ywKH CH.u.eHbR. 
JlaMH HS TKaHH, B KOTopbIe aaKJIIO-

lIalOTCSI npylKHHbI (q,Hf. 267 H 268). YCTaHoBKa lIex.nOB Ha npYlKHHax, 
YC1'paHHSI HX B3aHMI-lOe conpHKOCHoBeHHe, ooecnellHBaer oecmYMHocTb 
paoOTbl seeR ClICTeMhl. 
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OJlHaKO CJIHWKOM >KeCTKaSI nOAYlllKa t5bICTPO YTOMJISIeT naCCruKHpa 
J,(a>Ke B TOM CJIyqae, KOrJ,(a aBTOM06HJIb JlBH>KeTCSI no POBHoi!r JI.opore. 

HHorAa AJISI YMeHbweHHSl KOJIet5aHHH H YCTpaHeHHst 
OTHOCHTeJIbHOrO nepeMemeHHH nOAYWKH H cnHHKH Bce 
CHAeHbe BOAHTeJISI YCTaHaBJIHBaeTCSI Ha npy>KHHHOH 
nOJ,(CTaBe (Ha rpY30BbIX aBTOMo01iJIHX) HJIH nOJ,(BelllH· 
BaercSI, TaK>Ke C nOMOmbIO npY1KHHHOrO YCTpoftcTBa, 
K 3a)lHeH CTeHKe Ka6HHbI. 

c:J>Hr. 266. KOJIeOaSHS naccalKHpa sa OOblQHOH noJtYlllKe rpY30Boro 
aBTOMOOHJIR (1) H lIa YJIyqllleBBOH nOJlYlllKe (2). 

Ha aBTOM06HJISlX COBeTCKoro npOH3BoJJ.CTBa YCTaHaBJIHBaIOTCH 00-
nYWKH pa3Hblx THnOB. Ha rpY30BbIX aBTOMOOHJISIX npHMeHSIIOTCSI no-

c:J>Hf. 267. COBpeMeHsas nO.llYlllK8 JIefKOBoro aBTOM06HJIH 
e MaTpau;eM U3 rYOqarOH pe3HHLI H Bonoea H C qeXna~H 

BOKpyr npylKHH. 

J,(YlllKH H COHHKH C npY)l{HHaMH t5e3 lIeXJIOB, Ha a,BToM06HJIe 
r A3 M-20 - nO,llYlllKa C npY>KHHaMH B qeXJIax H cnHHKH C 3Hr3aroot5· 
pa3UbIMH npY>KHHaMH, Ha a BTOM06HJIe «MOCKBHq» - nOJlywKH H 
cnHHKH C OCHOBaHHeM H3 ropH30HTaJIbHbTX npy>KHH, Ha aBToM06HJIH~ 
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3HC-II0 - CJlO>KHbIe KOMOHHHpOBaHHbIe nO.ZJ.YIIIKH, Ha aBTooycax 
3HC-154 - nO.ZJ.YIIIKH H3 ryoqaToii pe3HHbI Ii CnHHKH, HanOJlHeHHble BO-

. JlOCOM. 

I 

I 
I 
I 

, 

lflHr. 268. KOJIc6aHHH naccaJlmpa Ha 
06HTOH no.n.YllIKe (I) H Ha KapKace 

6e3 OOHBKH. MaTpaua H qeXJIOB 
K npYlKHHaM (2). 

B nO.nYIliKe 3I1C-5 (CM. 
qmr.263) Ha HH>KHeii paMKe 3aKpe

nJIeHbI n -oopa3HbIe 3a>KHMbI .nJHI 
npY)KHH. BepXHHe BHTKH npY)KHH 
CBH3aHbI Me)K,lJ,Y co6oii H C BepxHeii 
paMKoii KapKaca nOJlOCOBbIMH 
CKpenKaMH (TOJlIII.HHa MaTepHaJIa 
1 MM). TIepe,lJ,HHii npyroK BepxHeii 
paMKH BO H30e>KaHHe nepeKocoB 
nO,lJ,YIIIKH no.nnHpaeTCH .ZJ.HarOHaJIb
HbIMH CBH3HMH, 3a.nHHe KOHUbI KO
TOPbIX 3aKpenJIeHbI Ha HIDKHeH 
paMKe. BepxHHH paMKa CTHHYTa 
HeCKOJIbKHMH nonepeIIHbIMH npYT
KaMH. MaTpau 3aKpenJIHerCH Ha 
KapKace IIInaraTOM H npOBOJIOKOif. 
06HBKa B BH,lJ,e CIIIHToro H3 He

CKOJIbKHX qaCTeH IIeXJla Ha.neBaeTCH Ha KapKac, a HH>KHHH KpOMKa ee 
KpenHTcH K HH>KHeii )1.epeBHHHoii paMKe rB03.ZJ.HMH. 

B no.nYIliKe 3HC-150 (¢Hr. 269) ,l!.epeBHHHaH HHMHHH paMKa OTCYT
cTByeT, H .npY}KHHbI ropenHTCH He K 3a)KHMaM, a K IIIraMIIIOBaHHbIM no
nepeIIHHaM C OTorHYTbIMH JlanKaMH. 

~ 5 7 J 

2. f 

<t>Hr. 269. nO)l.ymKa CH)l.eHbA 3I1C-150: 
1 - HH}KHllSl pa!olKa; 2 - nonepe'!HH!!; 3 - nPYlKHHa; 4 - flacnopKa; 5 - MaT'pall; 

6 - 06uBKa; 7 - BepXHBiI paMKa; 8 - cKpenKa; 9 - ·'powI,a. 

)I(ecTKaH nO,lJ,YIIIKa .nJlH rpY30BOrO aBTOMOOHJlH H300pa)KeHa Ha 
<pHr. 270. B)1.0Jlb H nonepeK HH)KHeH H BepXHeH paM'OK HaTHHYTbl roPH

"30HTaJIbHbIe. BHTble npY)KHHbI H3 npOBOJIOKH .ZJ.HaMeTPOM "1,6 MM. 
TaKaS! Me npY}KHHa Ha.neTa Ha HH>KHIOIO paMKY. BHTble npY)KHHbI CJIY
iJ<'aT CBH3YIOIII.HM 3BeHOM .ZJ.JIH BCex npyMIfH llO.nYlllKH (KpaHHHe BHTKH 
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npY>KHH rrpO)leBaIOTCH B BHTbIe rrpY>KHH~I). KapKac 3aKJIIOqeH B qeXOJl 

H3 MeIliKOBHHbI, Ha KOTO'pbIH HaKJIa)lbIBaeTCH MaTpau. 

¢lnr. 27(1. YnYQmeHH8H no.aymKa ,l{JlSl rpY30Boro 8BTOM06UJJH: 
1- npYlKHHa; 2 - BUThle CBlI3bIB8rowHe npYlKUHbI; 3 - MeTaJlJlHtteCK8ff nn8RKa; 4 - IPH6p-a IinH 
napllHKT; 5 - 8aTHHK; 6 - o6HBKa; 7 - BanJUC U3 .n.peBecHoii C7pY:lKKH; 8 - qexon. (MelJJKOBHHa). 

TIPH OTCYTCTBHH )lepeBSIHHQH HH1KHeH paMKH <>OHBKa 3aKpenJlHeTCH 
Ha npOBOJIOqHOH paMKe CKperrKaMH, nO)lIlIHSaeTCH CHH3Y K KapKacy 
I1JIH rrpHBepTbIBaeTCH mypyrraMH rro MeTaJlJIY K OCTOBY CH)leHbH. 

\ 
\ 

I 

\ 

--

\ 
L._- ____ _ 

¢lnr. 271. nO.u.YWK8 cu.u.eHLSI 3WC-llO: 
1- npYlKHHhl B QeXJl8X; 2 - ry6QaT<HI pesuMa; 3 - BaTHOK; 4 - rarattHA nyx: 5 - o6nBKa;. 

6 - HaKJl3.llKa. 

TIo,nYIliKa CH)leHbH 3HC-110 (qmr. 271) HMeeT rrpOBOJlOqHYIO CeTKY, 
HaTHHYTYIO Ha Tpy6qaTbIH OCTOB B KaqecTBe HH:iKHeH paMKH rro,nyruKH, 

pe3HHoBbIH MaTpau H lJeXJlbI K npY:iKHHaM. 
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CnHHKH CH)leHHit a.BTOMoOHnH «MOCKBHlI» ynpOmeHHOrO H 06JIer
qeHHoro THna. Ha Tpy611aTOM OCTO Be HaTHHYTbI ropH30HTanbHble npy
>KHHbl ()lHaMeTp BHTKa 9 MM, J(HaMeTp npoBonoKH 1,5 MM, )lJIHHa 
npy>KHHbI 360-395 .4t.M, lIHCJIO BHTKOB 225) t Ha K<YI'OpbIe YKna)lblBaeTCH 
MaTpau (<pHr. 272). 

JlJlH JIerKOBbIX aBTOMOOHJIeM CH)leHbH C nO,lIywKaMH H3 O)lHOit ry6-
lIamit pe3HHbI HeY)lOOHbI, TaK KaK OHH HJIH >KeCTKH, HJIB CJIHWKOM 
MHrKH, ,nJIH aBT06ycoB >Ke C HX ,n:nHHHoH 
6a30H, 60JIbwHM ,n:MaMerpoM KOJIeC H cpaB
HHTeJIbHO >KecTKOH no,n:BecKoH OHM BnOJIHe 
npHro,n:HbI H nOJIytlHJIB pacnpOCTpaHeHBe 
6JIarO)lapH CBoeM )leIlleBM3He, npOCTOTe KOH
CTpYKIlHH II MaJIOMY Becy. nO,nYIllKa H3 
ry6qaTOH pe3HHbI 4.>0pMyeTcH ueJIHKOM, 
npHQeM B neM OCTaBJIHIOTCH B03.llYIllHbIe Kap
MaHbl. nO,n:YIllKa KpenHTCH Ha $aHepHOM. 
OCHOBaHHH C OTBepCTHHMH npOTUB KapMa-

cttBr. 272. CxeM8 CU.D.eHLlI BOJUlTeJIlI 8Bl'OM06uJlll IIMOCKBUq-: 

1- 06UBKa; 2 - MaTpa~; 3-- nopyqeHb; 4 - OCTOD CDHHKH; 5 - nPYlKHHa; 6 -ropH80HTaJlhHaJI npY:IKHBa; 
7 - ceTKa; 8 - OCTOB; 9 - yrOJIbHi'lKi 10 - HIUKHIUI paMKa. 

HOB ,n:JIH BXO,n:a H BbTXO,na B03,n:yxa npH KOJIeOaHHSIx nO,n:YIIlKH 
(<pHr. 273 H 274). 

B cnHHKax CH,n:eHHH aBr06ycOB Heo6xo,n:HMO He TOJIbKO 06ecneQHTb 
9JIaCTHqHOCTb, HO H He6oJIbIllYIO HX TOJII.I.1;HHY, Qr06bI YMeHbillHTb IIlar 
CH,n:eHHit (CM. rJI. II). JlJIH SToro HHor,na cnHHKH H3rOTOBJIHIOTCH He 
C 'lIpY>KHHaMH MJIH pe3HHOH, a c npope3HueHHbfM BOJIOCOM, H HM npH
llaeTCH <popMa, B OQepTaHHH KOTOPOH BnHCblBaeTCH KOHTYP <PHrYPbI 
CH,n:HI.I.1;ero qenOBeKa. 

B KOHCTPYKUHH cnHHOK CH,n:eHHH npHMeHHIOTCSI TaK>Ke nJIaCTHHqa
TbIe H 3Hr3aroo6pa3HbIe rrpY>KHHbI ($Hr. 275). TaKoH KapKac, cHa6>KeH
HhIH JIerKHM nepeKpblTHeM H3 MeJIKHX npYJKHH HJIH XOpOWHM BaTHHKOM, 
oOeCneqHBaeT cnHHKe 9JIaCTHqHOCTb, MaJIhIH IBec, He3HaQHTeJIbHYIO Ton-



<l>Hr. 273. nOJlYWR8 113 ryC5QarOH pe3HHbJ. 

<l>Hr. 275. COHHKa C 3Hr3arooC5pa3HblMH 
npYiKHH8MH: 

1- otisBHa; 2 - KapKac; 3 - npy>KHaa; 4 - MlTpaq. 
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<I> Hr. 274. UaccalKHpcKoe CH)J.eHlte aBToC5yca. 
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<l>Hr. 276. Mex3HH3M nepeMelllesHR CHJl.eHbH r A3 M-20: 
1 H 12 - KpoHlDreAHhI; 2 - CaJlaSKH; 3 - nO .. 8YH; 4 - HanpaSJlfIlOUlU sy6'1aTKa; 5 - BaJt Sy6'1aTKH; 6-cTonop; i - npylKHHa 

cTonopa; 8-CTeplKeHb cTonopa; 9 - OCb pO"IIK8; 10 - pOJlHK; 11 - npYlKHH3. 
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llumy H n03BOJHleT YBCJlI1QHBaTb npOCTpaHCTBO .lI.JlH HOr naCCa)KHpOB 
3a,nHerO CH,neHbH. 

MaTpal( n03BOJIHeT pacnpe,neJIHTb .lI.aBJleHHe OT npY}lUIH Ha B03-

MOJKHO 60JlblIIYIO IIJlOI.II.a,nb nOBepXHOCTH IIO.lI.YlIIKH H YMeHblIIHTb reM 

---

caMblM cpe,nHee y,neJlbHoe ,naBJIe
HHe reJIa naCCa)KHpa Ha no

.lI.YlIIKy. KpOMe Toro, MaTpau 

.lI.OJIJKeH HMerb .nOCTarOQHYIO 

aMopTH3HPYIOI.II.YIO H 3BYKOIIO-
r JlOI.II.aIOI.II.YIO cIIoco6Hocrb. B 
KOHCTPYKUHHX aBTOM06HJleii 
BblCOKoro KJlaCCa BO H36eJKaHHe 

npO.lI.aBJIHBaHHH MaTpHl(a MeJK.lI.Y 
HHM H IIpYJKHHaMH YCTaHaBJlH
BaIOTCH CTeraHble HJlH p'e3HHO-

-------------- ----

4>1'11'. 277. CH.a.eHbe BO.ll.HTeJISI 3BTo6yca 3I1C-154: 

I - PYKOI1TKa peryJlHpOBaHHI1 npOJJ:OJlbHOrO nOJlO>KeHHII; 2 - BHHT perYJlHpoBaHHI1 
BbiCOTbI; 3 - pYKOIlTKa perYJlHpoBaHHH HaKJlOHa cnHHKH; 4 - pbI'Iar perYJlHpOBaHHH 

HaKJIOHa nO.llYwKH. 

Bble IIO,l(KJla,l(KH. MaTepHaJlaMH ,l(JlH MaTpaneB CJlYJKaT xJlonqaro6y
Ma)KHaH II lIIepcTHHaH Bara, lIIepcTb, KOHCKHH BOJlOC, paCTHTeJlbHOe 

BOJlOKHO, MopcKaH TpaBa, ry,6QaTaH pe3HHa, raraQHH nyx (3I1C-II 0). 
fy6QaraH pe3HHa IIpH.lI.aeT nO,l(YlIIKe HaH60Jlee rJla.lI.KYlO [lOBepXHocTb, 

HO 06JIallaer MeHbllleH aMopTH3HpYlOI.l(eH cIIoco6HOCTblO. 

20 'uOJlMaTOBCKHH 2507 
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OOHBKa CH)1;eHHH )1.0JDKHa ObITb )1;OCTaro'lHO nJIOTHOH, tIToObI YCHJIH

BaTb )1.eHCTBHe MaTpaua B pacrrpe)1.eJIeHHH HarpY3KH Ha B03MO.>KHO 
60JIbIllee 'IHCJIO npy.>KIUI; KpOMe Toro, OOHBKa )I,OJI.>KHa OOJIa)1;aTb )1.OCTa-
10qHOH rrpOllHOCTblO, OOeCne'lRBaTb nOllYIllKaM COOTBeTCTBYIOIUHH BlIeIII
HIfH BH)1; H coxpaHeHHe rJIa.ll.KOCTH B npouecce 9KCllJIOaTaUHH. lViaTepua
JIOM )1;JIH 06H.BKH CJIY.>KaT CyKHO, KO.>Ka (B OTKpbIBalOIUnxCH KY30Bax) 

HJIH )I,epMaTHH. 
HaUJIY'IIIIHMH KaqeCTSaMH oOJIa)1.aeT nO.ll.YIllKa C npY.>KHHaMH He

OOJIbIIIHX pa3MepOB B qeXJIax H3 nJIOTHOH TKaHH H C .LlBOHHbIM MaTpa
neM H3 ry6qaTOH pe3HHbI II BOJIOca. MaTpau 113 BOJIOCa YKJIa.ll.bIBaeTCH 
JIHOO nO)1; pe3HHY, JIH60 Ha Bee. B nOCJIe.ll.HeM CJlY'Iae HeCKOJIbKO CHH
}KaeTCH rJIaJ(KOCTb nO)1;YIIIKH, HO ooecnellHBaerCH JIyqIIIaH BeHTIIJIHUHH 

ee nOBepXHOCTH. 

MexaHH3M nepeMelll.eHHR CH.ll.eHbH y JIerl{OBOrO aBTOMOOHJIH COCTOHT 

H3 PYKOHTKH, TSIrH, ynopa, rpe6eHKH II npY)KHHbI (<pHr. 276). IlpH no
oopoTe PYKOHTKH ynop BbIXOJ(HT H3 BbIpe3a rpe6eHKH, a nOCJIe YCTa
HOBKH CH.ll.eHbH B HOBoe nOJIO)KeHHe CHOBa 3aXO.ll.HT B Hee. 

HMelOTCSI KOHCTPYKIlHH c OTKH,llHbIMH CllHHKaMH (HanpHMep, qeXO
CJIOBaUKHH aBTOMOOHJIb TaTpa). ,Uml npHBe)1.eHHH CllHHKH B JIe)Kaqee 
nOJIO)KeHHe CH)l.eHbe BO)1;HTeJIH C)1.BHraeTCSI Bnepe)1., cnHHKa nO.ll.HHMaeTCSI 

)1.0 BbIXOJ(a ee OCTOBa H3 rHe3.ll.a H OTKH)1;bIBaeTCH Ha3aJ(, 3anOJIHHSI npo
CTpaHCTBO Me)KJ(Y nO.ll.YIllKaMH nepe)1.HerO H 3a.ll.HerO CH)1.eHHH H oopa3YH 
..ll.Ba CnaJIbHbIX MeCTa. 

CH.LleHbe BO)l;HTeJIH B aBTo6yce )1.0nYCKaeT perYJIHpOBKY B npO)1;OJIb
qOM HanpaBJIeHHH, no BbICOTe H yrJIaM H3KJIOHa nO)1.YIllKH H cnHHKH 

< $Hf. 277). 
,UonOJIHHTeJIbHbIe OTKH.ll.Hble CH.ll.eHbH JIerKOBbIX aBTOMOOHJIeli 

3HC-lID ($Hf. 278) H 3HM BbIlnOJIHHIOTCH no cJIe.ll.YlOxuei'i cxeMe: 
B fHe3.LlaX nOJIa KY30Ba mapHHpHo 3aKpenJIHIOTCSI KpoHIIITeHHbI no
.ayIllKH, a Ha HHX paMKa cnHHKH; CnHHl{a OTKH)1.bIBaeTCH BnepeJ( )1;0 
npHJIeraHHH K nOJ(YUlKe, HoeJIe qero -Bce CH)1.eHbe MO)KeT t)bITb onYIUeHo 

B YfJIYOJIeHHe B nOJIY H B neperOpO..ll.Ke (HJIH B cnHHKe nepe)1.Hero ClI
neHbSl). B OTKHHYTOM nOJIO)KeHHH OTKH)1.HOe CH)1.eHbe He 3aHHMaeT 
MecTa B KY30Be. 



rJIABA IX 

PA60lJHE lJEPTE)I(H H CnELl.HCI»HI(AU"" KY30BA 

§ 1. nOP"AOK PA60QEfO npOEKTHPOBAHH" 

TIocJIe TOro KaK paBpa60TaHbI cpoPMa H KOMIIOHOBKa KY30Ba 

(H aBTOM06HJISI B UeJIOM). IIpHcryIIalOT K COCTaBJIeHHlO pa60qHX qep

TeLKeii onbITHoro 06pa3ua. a 3aTeM H cepHHHoro KY30Ba. I1pouecc 

pa60qero IIpoeKTHpoBaHHSI AeJIHTCH Ha pSlA 3TarrOB: 
1) pa3pa6oTKa nJIa30BOro qepTeLKa nOBepxHocTH KY30Ba H BbI60p 

nlIIa Y3JIOB KY30Ba H AeTaJIeH ern BHyrpeHHero YCTpoHcTBa; 
2) npeABapHTeJIbHaSl pa3pa60TKa KOHCTPYKUHH KY30Ba; pa3pa-

60TKa KOHCTPYKI{HH KY30Ba Ha nJIa30BOM qepreJKe; BblIIYCK llIa6JIOHOB 
H 3CKH30B AJISI H3rOTOBJIeHHSI 60JIBaHOK H BblIIYCK qepre)KeiI cHAeHHii 

H APyroro o60pYAoBaHHSI; 
3) BbIIIYCK pa60qHx qepTeJKeH KopIIyca KY30Ba )I.JISI orrblrHoro 

oopa3ua; 
4) nocTpoHKa OIIbITHOro o6pa3ua; 
5) YTOqHeHHe IIJIa30BOrO qepreJKa no OITbITHOMY 06pa3UY, yrOqHc

HHe pa60qHX qepTeLKeH IIO OIIbITHOMY o6pa3UY H rro yrOqHeHHoMY IIJIa-
30BOMY qepTeJKy, BblHYCK q,epTeJKen 60JI'BaHOK AJISI llIT3MrrOB (rJIaBHbIX 
MOAeJIeii) ; 

6) H3rOTOBJIeHHe 60JIBaHOK ,lI,JISI illraMIIOB (rJIaBHbIX MOAeJIeH) H 

BbmycK KOMIIJIeKra pa60tIHX qepTeJKeiI. 
nJ1S1 pa3pa6orKH qepTeJKeit Y3JIOB H .rr.eTaJIeH KY30Ba Heo6xo,ll,HMO 

npeJKAe Bcero C03,l1,aTb qepTeJK ero IIoBepxHocTH B coorBeTCTBHH 
C YTBepJK.l(eHHbIM MaKeTOM, a TaKJKe BbI6paTb OCHOBHbIe CeqeHlUI 
Y3JIOB KY30Ba. OCOOeHHOCTH 3THX 3TanOB npoeKTHIpoBaHHSI 6bIJIH pa30-
6paHbI B rJI. IV H V. IlOCJIe 31'OrO pa3p_a6oTaHHbIe qepTeJKH KOH

CTpyKUHH Y3JIOB HaHOCSlTCSI Ha IIJIa3, rAe YJKe HMelOTCSI JIHHHH ceqe

HHH IIoBepxHocTH. 
Ha IIpe.l(BapHTeJIbHOM IIJIa30BOM qepTCJKe OrJl.eJIbHbIe ,lI.er3JIIl KOH

CTpYKUHH KY30Ba HaHOCHTCH He IIOJIHOCTblO, 3 JIlUIIb C TeMH IIO,lI.p06HO
CTSlMH, KaKHe Heo6xo,lI.HMbI. Ha OKOHqaTeJlbHOM )f{e rrJIa30BOM qep
TeJKe KaJK,lI.aSl AeraJIb Koprryca KY30Ba HaHOCHTCH nO~TIHOCrblO BO Bcex 
rrpoeKUHSlX. B HeKOTopbIX CJIyq3S1X H3 CB060,lI.HbIX yq3CTK3X nJI33a 

(OKOHHble H ABepHble IIpoeMbI H T. II.) BO.HH3H OT paooqero IIOJIOJKeHlUI 

AeraJIH .rr.alOrCH AOnOJIHHreJIbHbIe IIpoeKUHH, BHAbI IIO CTpeJIKe, CeqeHH5:I 
lJ,eTaJIH. KaJKAaH ,lI,eTaJIb OT,UeJIbHO H306paLKaercSI Ha nJIa3e TaK, qro 
Bce KOHTypHble JIllHIUI AeraJIH qepnncSI CIIJIOIIIH0I1 JIHHHeH, a Bce }lC

BHAHMble JIHHI1I1 ,lI.eraJIH - rrYHKTHpOM. nJIH Bcex ,l1.eT3JIeH, 113rorO-
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BJHleMbIX IIlraMnOBKOM, Ha nJIa3e HaHOCSlTCSI OlIepraHHSI HX BHyrpeH

HHX nOBepXHOCreM lI.JISI 06eCnelIeHHSI TOlIHOro U3rOTOBJIeHHSI nyaHcoHa 
WTaMna. HapY}I{HaSl nOBepXHOCTb rryaHcoHa .n.OJDKHa COOTBerCrBOBarh 

BHyrpeHHeM nOBepXHOCrH ~eraJIH. 
Ha rrJIa3e H306pa.>KaIOT raK.>Ke KOHTypbI JJ,BHrare.T.ISl, rpaHCMHCCUU, 

pyJIH, KOJIeC, nO)J.BeCKH, rOlIKH HX Kperr.neHHSI K KY30BY (eCJIH Ky309 

HCCYIIl.Hit) , TOlIKH KpenJIeHHSI KY30Ba K paMe. 
BbIKOnHpOBKa KOHTypOB ~eraJIeM C npe.ll.BapHreJIhHOrO nJIa3a npo

H3BO)J.HrCSI 6e3 IlpOCraHOBKH pa3MepOB, OIlpe~eJISlIOIIl.HX HX nOBepXHOCTb. 
LleTaJIH IlOnrOHHIOTCSI K COOTBeTCTBYIOlllHM 6oJIBaHKaM. Pa3MepbI 

1I.aIOTCSI rOJIbKO ra6apHTHbIe, a raK.>Ke Ha or60prOBKH, BbIpe3bI, OTBep
CTHH. TaKHe BbIKOIlHPOBKH SlBJISlIOTCSI He lIepTe.>KOM, a 3CKH30M ,lJ,eTaJIIf, 
BbllIep4eHHbIM B MaCIIlra6e. l.Jepre.>K C YKa3aHHeM pa3MepOB BbIIly

CKaeTCSI IlOCJIe IlOCTPOMKH OilbITHOrO 06pa3ua H pa3pa6oTKH OKOH4a

TeJIbHOro IlJIa30BOrO lIepTe.>Ka. Pa60TY no BhIIlyCKy paOOlIHX lIepre.>KefI 

ueJleC006pa3HO pa3~eJISlrb CJIeAYIOlll.HM 06pa30M: KOHCTPYKTOP .ZJ.eJIaeT 
TOlIHbIM lIepTe.>K-BbIKOIlHPOBKY H npOCTaBJISleT BbIHOCHbIe H pa3MepHbIe 

JIHHHH, a pa3MepbI npOCraBJISler KBaJIHq>HUHpOBaHHbIH KOHTpOJIep, 
KOTOPbIH OAHOBpeMeHHO npoBepHer rrpaBHJIbHOCTb H lIepTe.>Ka, H IlJIa3a. 
TaKoif MeTOlI. ~aer 3KOHOMHIO BpeMeHH B pa60re KOHCTPYKTopCKDrD 

6IOpO H 06ecne4HBaeT r04HOCTb lIepTe.>KeH. 

OIlHcaHHble npHeMbI 11 nOCJIe~OBareJIbHOCrb pa3pa6orKH lIepre.>KeH 

KY30Ba He orHOCSlrcSI K lIepre.>KaM CHlI.eHHH, apMaTypbI H APyrHx lI.eTa

.,YJE'H BHyrpeHHero YCTpDHCTBa KY30Ba, KOTopble He CBSl3aHbI C erD nD
BepXHocrbIO. BbIIlYCK pa6DlIHX lIepTe.>KeH Ha 3rH Y3JIbI H AeraJIH MO.>Ker 
6bITb HalIaT, KaK TOJIbKO 6Y~YT OilpeneJIeHhI Mecra HX Kpen.neHJHI 
B KY30Be. 

O.ZJ.HOBpeMeHHD C HaHeceHHeM KOHcrpYKII.HH Ha IlJIa3 COCTaBJISleTCH 

DrJIaBJIeHHe cneu.HcpHKaunH KY30Ba, H pa60Ta Ha~ OT.ZJ.eJIbHbIMH Y3JIaMH 
pacnpe)J.eJISlercSI Me.>K.II.Y COTpYAHHKaMH. 

MHHHcrepcrBOM aBrOM06HJIbHOH: H rpaKropHOM npOMbIIIIJIeHHOCTH 

COI03a CCP pa3paOOTaHbI nO.ZJ.po6HaH HHCTP'YKUHSI no cocraBJIeHHIO 

cneUMq>I1KaUHH aBrOM06HJISI H e.ZJ.HHaSl CHCTeMa HyMepaUHH .II.eTaJIeM, 
Y3JlOB, arperaTOB H Mo~e.neH aBTOM06MJIeM. ABTOMD6HJIh COCTOHT M3 

p5I)J.a rHnDBbIX Y3JIOB H arperarOB, a Y3JIbI H arperaTbI - H3 THrrOBbIX 

COOpOK (rpynn) H rroJJ,coopOK (no)J.rpyrrn), C60PKH H no~c60pKH - }f3 

pHJJ,a JJ,eraJIeM. Ka.>K.lI.OMY y3JIY, arperary, rpyrrne, nO.lI.rpyrrrre H )J.eraJIH 
npHCBOeH THnOBOH: HOMep He3aBHcHMO OT I1X KOHCTPYKTHBHOrO BbIIlOJI

HeHHH. KpOMe Toro, DCTaBJIeHbI He3anOJIHeHHbIMH HOMepa, KOTopobIe 
:\lOryr IlOHBHTbCH JJ.onOJIHHTeJIbHO. CneUM<pHKaUMSI Ka>K.llOH nO.llrpynnbI 

MMeer co6CTBeHHYIO HYMepaUHIO JIHCTOB, lIro n03BOJISleT, He HapYIIIaH 
o6mero nOpSl.llKa B cneUH<pHKaUMH aBToMo6H.nSl, BKJIIOllaTh B Hee HOBbIe 
n01I.llPynnbI. 

HOMep Ka.>K,lloM ~eTaJIH, 060p04HOro lIep Te.>K a , Y3JIa, arperaTa 
COCTOHT U3 HOM-epa a,BrOMo6HJISI ()l;Ba-TlpH 3HaKa) H ceMH3HatIHOrD 

lIHCJIa, Or.lleJIeHHOro DT HOMepa aBrOMOOHJISI tIepTOtIKOH: H BKJIIOqaIO

mero HOMep rpynnbI (JI.Ba 3HaKa), HOMep no~rpynnhI (ABa 3HaKa) H 
HOMep JJ,eraJIH HJIH COOPKH (TpH 3HaKa), HanpHMep 20-53 03 016-
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.lusepua BemeBoro SIWHKa B c6ope; 3,lleCb 20 onpeJl.eJISIeT MOD.eJIb aBTO
MO(5HJIfl - r A3 M-20; UHq,pa 53 - rpynny «TIepe.ll.HSISI qaCTb» (nepe
,llOK); 03 - no.rr.rpynny «BemeBoH 51[[(HK» II 016 - HOMep COOpKH. 

Me>K,lly 0603HatIeHH5IMH HOMepoB rpynnbI, nO,llrpynnbl H c60PKH 
(,lleTaJIH) lfepTOtIKH He CTa'B5Itt5l, HO npH lfTeHHH HOMepa CJI·e.ll.YeT 
rOBOpHTb: «,llBaJJ.uaTb - iIlSITb,llec5lT TpH - HOJIb TpH - iHOJIb weCT
Ha,lluaTb». 

Ha qepTe>KaX H B cneUHq,HKaUHH Ha3BaHHSI Y3JIOB H ,lleTaJleif yKa-
3bIBaIOTC5I B e)l,HHCTBeHHOM tIMCJle He3aBHCMMO OT KOJUlqeCTBa .n.eTaJleii: 
HJ!H Y3JlOB, npMMeH5IeMbIX B )J.aHHOM KY30Be (<<CHJI.eHbe naCCa>KHpa~", 
a He «CH,lleHbSI naCCa)KHpa»). B HatIaJIe Ha3BaHHSI CTaBHTCH HMSI cyme
'CTBHTeJIbHoe (<<CTeKJIO 6 OKOBOe», a He «BoKoooe Cl'eKJIo»). COKpam.e
HUH CJIOB B Ha3BaHHSIX He ,llOnYCKaIOTCH, KpOMe CJIOB «npaBbdb> H 
«JIeBbIH» (MO}KHO «npaB.» Ii «.neB.»). JIeBbIM ,lleTaJISIM npHCBaHBaIOTC5I 
HeqeTHble HOMepa, npaBbIM - qeTHble, npHqeM JIeBhIe 3anHCbIBaIOTC5I 
nOCJIe npaBbIX. 

,lleTaJIH KY30Ba pa36HThI Ha CJleJl.YIOIll.He THnOBbIe rpynnbl H no;1.
rpynnbI (B nepeqHe npHBe,lleHbI TaK>Ke THnOBble .HOMepa HaM60JIee 
Ba)KHbIX Y3JIOB II ,lleTaJIeif). 

fpynna 50 - KySOR 

no.!!.rpynna 5000 - I(Y30B B coope 
5000010 - KY30B B c60pe oKpaweuHblii H 061tTbln 
5OO0(}:10 - KapKac (HJm Kopnyc) Ky.JOBa B c60pe 
5000100 - 06HBKa J<Y30B3 B coope 

nOArpynna 5001- KpenJIeHHe KY30na 

fpynr:a 51 -OcHoBaHHe (noJI) 

nOllrpynna 5100 -. OCHoB8sHe (noJl) B c60pe 
5lO0014 - OCHoBaBHe (noJl) B c60pe 

nOllrpynna 510t - ller8J1H OCHonaHHH (nona) 
5101010 - naHeJib OCHOBaHHH (nona) 

nOllrpynna 5107 - KO>KYXH UCHOS8HHR (nona), C'beMHble, 
Ami .llOcTyna K arperaTaM waCCI1 

nOllrpynna 5108 - 5ImHK HHcrpYMeHT8JIbHblA 
nOJlrpynna 5109 - KOBpHKH nO.'la 

rpynna 52 - BeTpoBoe OIlHO 

no.!lrpynna 5200 - OKHO BeTpOBoe B c60pe 
52000lO - OIUIO BeTpOBoe B c6npe 

nOllrpynna 5201 - PaM8 BerpoBoro OI{Ha 
nO.llrpynha 5~02 nerJIH BeTpoBoro OKHa 
nOllrpynna 5204 - .MexaBs43M nO.ll'beM8 BeTpOBoro OKRa 
nOllrpYilna 5205 - CTel(J100I{HCTHTeJlb H npHBoll 
nOllrpynna 52\.,6 CTeKJI8. ynJloTHeHHe H OTJ;eJlOQHblC paMKH 

BeTpOBoro OKRa 

rpynna 53 - nepe.ll.HRR CTeHHa (nepelloK) 

nOllrpynna 5300 - nepellRHR CTeHK8 B c60pe 
nO.D,rpynna 5301 - KapKac If n8HeJlH nepe.ll.Heii CTeHKH 

5301010 - KapK3c nepe.llHeii CT~HKH B c60pe 
5301126 - naHeJib npH6opOB B c60pe 
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nOJJ,rpynna 5302 - 00B81Ca nepenDeD CTeHKH 
nOArpynna 5303 - HII.{HK BeII.{eBOil 
nOJl,rpynna 5304 - JlIOK BeHTHJUILtHOHHblii nepe;.l.Heii CTeHKH 

rpynna 54 - bOKoBHHa 

nOJl,rpynna 5400 - BOKoBHna B coope 
nOJJ,rpynna 5401 - KapKac H naHenH 60K08HHbI 

5401060 - naHeJib OOKOBHHbI B coope 
5401120 - CToHKa OOKOBHHbl B coope 

no.n.rpynna 5402 - COHBKa 60KOBHHbI 
no.n.rpynna 5403 - OKHO 60KOBHHbI 

5403050 - CTeKno nOBopoTHoe 
5403130 - OnycKalOllleecSJ CTeKJIO OKRa OOKOBHHbI 

no.n.rpynna 5404 - MexaHH3M nepE'MeILteHHR CTeKJIa OKRa 60-
KOBHHbl 

no.n.rpynna 5105 - C rOHKa LteHTpanbHaH (cpe.n.HRR) 

rpynna 56 - 38,l1.HHSI CTeHKa (3aJl,OK) 

nO,J,rpynna 5600 -- 3a.n.BRR creHKa B coope 
nOJlrpynna 5601 - KapKac H naHenH 3a.n.Heii CTeHKJi 
nOJtrpynna 56'12 - OOUBKI 33.n.HeH CTeHhH 
noJtrpynna 5603 - OKHO aaAHeA eTeHKH 
nO.llrpynna 5004 - KpblwKa oaraiKHHl(a 
no.n.rpynna [;605 - neTJIH H yilOp KpblWKH 6ara}KHHKa 
no.n.rpynna 5606 - 3aMoK H pYl.JKa KphlllIKH 6araiKHHK8 
no.u.rpyuna 5608 - OOHBKa oar8iKHHKa 

rpynna 57 - Kpblwa 

nOJlrpynna 5700 - KPbI1lI8 B coope 
nO.lrpynna 5701 - KapK3c H nSHeJJH KpblWH 

5701016 - naHeJIb KpblWH 
5701080 - Pe6p'J KpblllIH 

noJtrpynna 5702 - 06HBKa ICPblllIH BHYTpeHHHH 
nOArpynua 5704 - OOHBKa KPblUlH HapYlKRaH 

rpynna 61 - JJ.Beph nepeJtHsul 

nonrpynna 6100 --llBepb nepe.aHSul B c60pe 
nO:lrpynna 6101 - KapK3c H nanenH AsepH 
nOJlrpynna 6102 - OISHBKa nsepH 
nOJlrpynna 6103 - OKRO llaepn 
nOJ1rpynna 6104 - MexaHH3M nepeMemeHHH CTeKon JlBepn 
nOJ1rpynna 61O.=) - 3aMoK JlBepH H pyqKH 
nOArpynna 6106- HaBecKa JlBeplt 
nOJJ,rpynna 6107 - YnJlOTHeHde JlBepH 

rpynna 62 - Jl.oepL 38AHHH 

11 QJlrpynna 6200 - nBep& :?8JlHRR B c60pe 
nOMpynna 6201 - KapKac H naHe .. 1H J1BepH 
n()llrPY'lIIa 6202 - 0611BI\a JlSepH 
nOllrpvnna 6203 _. OKHO llBepH 
nOllrpynna. 6204 - MeX3HH3M nepeMemeHHR cTekOJI .n.oepli 
nOJ1rpynna 6205 - 3aMoK .D.BepH H PYl.JKH 
nOJlrpynna 6206 - HaBecKIl J1BepH 
nOArpynna 6207 - YD!IOTHeHHe A8epH 
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fpjnna 68 - CHlleHbe BO)!.HTeJlR (AJIR rpY30BhlX 
a3TOM06HJIeH H aBTo6ycOB) 

nOArpynna 6800 - CHJleHbe BOJlHIeJIH B c60pe 
6800020 - nOACTaBa CH}leHbR BO.IJ.HTeJIH B c6ope, .IJ.e-

TaJIH nOllcraBbl 
nO.IJ.rpynna 6801 - OCTOB CH.IJ.eHbR BO.IJ.HTeJIR 
nO.IJ.rpynna 6802 - 06HBKa OCTOBa CH.IJ.eHbR 
nOArpynna 6f03 - OO.IJ.ywKa CHAeHbR BOllHTeJIR 
nOJlrpynna 68C4 - MexaHH3M perYJJHpOBKH CHleHbR BOJlHTeJIH 
Oonrpynna 6805 - CI1HHKa CH.IJ.eHbSl BO.IJ.HTeJJR 
no.arpynna bSl6 - nO..lJIOICOTIIHK CH.IJ.eHbR BOllHTeJISI H T • .IJ.. 

noC.Jle)l.OBareJlbHOCrb )l.eTaJUlpOBKH KY30Ba raKOBa: )l.eTaJIH Kopnyca 
Ii ,lleTaJUf BHyrpeHHero YCTpoikTBa MO}l{HO ,lleTaJUlpOBaTb O,llHOBpe
MeHHO, npHqeM nOCJIe,llOBaTeJIbHQCTb ,llJHI qepTe}l{eif ,lleTaJIeH BHYTpeH

Hero YCTpOHCTBa MO}l{eT 6bITb JU060H. B ,lleTa .. TIHpOBKe )J.eTaJIeH Kopnyca 
KY30Ba C06JIIO)l.aerCH CJIe,llYIOlIl.HH nOpH.ll.OK: CHaqaJIa pa3paoarbIBalOTCH 
)l.eTaJIbHbIe qepTe}l{H OCHOBHbIX naHeJIeH, 3aTeM - r .. 1JaBHbIX YCHJIHTeJIeH: 

H )l.eTaJIeif KapKaca, AaJIee - MeJIKHX KpOHIllTeifHoB, nO,llKJIa)l.OK, CBH-

3eH H T. ,ll. npH KOHcrpYHpoBaHHH KY30BOB C ,llepeBHHHbIM KapKacoM 
CHaqaJIa )l.eTaJIHpyercH KapKac, a 3aTeM - 06JIHUOBKa. KaK TOJIbKO 

3aKOHqeH qepTeJK )l.eTaJIH, HOOOXO.ll.HMO YTOllHHTb ee KOHTYP'bI Ha nJIa-
3OBOM qepre}l{e. 

§ 2. LfEPTE)I(H H CnEUHCI»HKAUHH KY30BA 

4epTe}l{H KY30Ba, KaK H qepTe}l{H BCHKoro MexaHH3Ma, coopY}l{eHHH 
MaIIlHHbI, nO,llpa3,lleJ1SllOTcH Ha KOMnOHOBOQHbIe, c·60pOQHble, ra6apHT' 
Hble, ,lleTaJIbHbIe, TaOJIH1JHbIe. 

K 0 M n 0 HOB 0 q H bI e q e pTe)K H CJIY}l{ar ,llJIH pa3paOOTKH KOH
CTpyKUHH, ,lJ.JISI YBH3KH )l.eTaJIeA; OHH B KOMn • .IleKT pa60qHX qepTe>Keii 
KY30Ba He BXO)l.HT. Ha C 60 P 0 q H bI X 11 e pTe }I{ a x H306paJKaeTCSI 

y3eJ1 H.nH qaCTb Y3J1a (no,llc60pKa) B coopaHHOM BH;:r.e H )1.aIOTCH Hoo6-
XO,ll,HMble YKa3aHHH )l.JIH c60pKH: cnocOObI coe,nH.HeUHSI ,lleTaJIeif, 'HOMepa 
,lleTaJIeH, BXO,llSUUHX B Y3eJI, YCTaHOBOqHble pa3MepbI, HOMepa HopMa
JIeif (Kpene)KHbIX ,lleraJIeit:), BH.D.bI nOKpbITHH (eCJIH y3eJI nO)1.BepraerCH 
nOKpbITHHM B co6paHHOM BH,lle). Pa3HOBH)1.HOCrblO C60pO'llHbIX qepTe
>KeH HBJIHIOTCSI TaK Ha30bIBaeMble c 60 P 0 q H bI e K 0 M n JI e K T bI, npti

MeHHeMbIe B KY30BOCTpoeHHH. 3TH qepTe)KH He co,nep>KaT 11306pa>Ke
HHH .neTaJIH, a npe,llCTaBJIHlOT C060H JIHIIlb nepeqeHb HOMepOB H HaHMe· 
HOBaHHH .lI.eTaJleli H HOpMaJIeH, BXO.lI.HIlI.HX B .naHHbJM Y3M. C60pOqHble 
KOMTIJIeKTbI BbmYCKalOTCH B3aMeH qepTe>Ka (Ha qepTe>KHOM 6JIaHKe) 
B Tex CJIyqaHX, Kor,rr,a nOpSl,llOK c60pKH Y3J1a HceH 6e3 qepTe}l{a. 

Ha r a 6 a p II T.II bI X q e p Te >K a x H306pa)KaIOTCSl BHeIIlHHH BHll 

Y3.i"!a, ero ra6apI1THbIe H YCTaHOBOllHbIe pa3MepbI. B KY30Be eCTb MHoro 
Y3JIOB, B KOTOPblX COOHpalOTCH ,lleTaJIH, npHHaAJIe>KaW;ie pa3JIH'lIHbI!'d 
rpynnaM (HanpHMep W.HT npHoopOB, naHe.JIb KOToporo OTHOCHTC~ 
K Kopnycy, a npH60pbI - K 3JIeKTpoo6opY.llOBaHHIO). nJIH H306pa}l{eHHSI 

Tal<HX Y3JIOB CJIymaT oc06ble C60pollHble qepTe>KH, Ha KOTOPbIX .lI.alOrC5I 
pa3J1HqH'ble YKa3aHHH no c60pKe, ycra-HOBKe, perYJlUpOBKe Ii T. 11.. 
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neT a Jl h H bI it 11 e pTe:>K CO,llep:>KHT 1IeTKoe H3O'6pa:>KeHHe ,lleraJIH 
B HeCKO'JIhKHX npO'eKUHHX (,llOCTaTO'1IHbIX ,llJIH nO'JIyqeHHH nO'JIHO'ro 

npe,llCTaBJIeHHH 0' cpopMe ,lleraJIH) C pa3MepaMH, YKa3aHHHMH 0 MaTe

pM8JIe, )J.onycKax, o6pa6oTKe, nOKpbITHHX. ECJIH B KOHcrpYKUHH KY30Ba 
npHMeHHeTCH HeCKOJIhKO HeCJIO:>KHbIX O)J.HOTHnHbiX ,lleTaJIeH: (HanpHMep 

O'rpe3KO'B O,llHO'rO' npocpHJlH), or.nHllalOl1.'(HXCSI O',LlHHM-,llBYMSI pa3MepaMI1, 
10' Bce 3TH ,lJ.eTaJIH MorYT 6bITh H306pa:>KeHhl Ha n,lJ.HO'M T a 6 JI H 11 H 0' M 

q e pTe :>K e. Ta6JIHqHhIH: 1IepTe:>K (cpHr. 279) CO,lJ.ep}KHT H306pa:>KeHrle 
O)lHOH ,lleTaJIH C 6YKBeHHbiM 060'3Ha1leHHeM H3MeHSlIOll1.erocH p83Mepa H 
Ta.6JIHUY C HOMepaMH )J,€:TaJIeH H C C()()'I'BeTCTBYIOl1.'(HMH Ka}K)J.OH: ,lJ.eTaJIH 
pa3MepaMH. Ta6JIHqHbie 1IepTe}KH ICJIY:>KaT TaK}Ke ,llJIH H306pa:>KeHH.SI 
HOpMaJIeH:, OTJIHqalOmHIXCSI TOJIhKO pa3MepaMH, HO .He q>0PMOH: 
(Ta6J1HUbI BHHTO'B, raeK H T. ,ll.). 

Ha HeKoTopbIe npocTble )J.eTaJIH (npHMoyrOJlbH,ble rrO,llKJIa,llKH, TKaHb 
061IBKII) caMOCTOSlTeJIbHble tJepTe:>KH O'6bl11HO' He BblnYCKaIOTCII. 9nl 
.lE.raJIH H3O'6pa:>KaIOTCSI H cHa6iKalOTCH pa3MepaMU, eCJIH Hy:>KHO, Ha 
('C06bIX ,ll eTa JI h H O'-n O',ll C 60' P 0' 11 H bI X qepTe)KaX (cpHr. 280). 
,UeTaJIbHO-no,llcOOpOqHbIH qepTe}K npe,n.cTaBJISleT c06oH: JIu60 e:60po1l-
HblH qepTe:>K, KOTOPbIH O,llHOBpeMeHHO' CJlY)KHT )J.eTa.nhHbIM qepTe}KOM 
)J.JlH Bxo)J.Hl1.'(eH B c.60pKY HeCJIO:iKHOH ,lJ.eTaJIH, JIH60 )J.eTaJIbHbIH qepTe)K, 

K K010POMY ,l106aBJIeHbI O',llHa-,llBe HeCJIO)KHble ,lleTaJIH, rrpHBapHBaeMbJe 
f1JIH npHKpenJIHeM'ble K OCHOBHOH ,lleTaJIH 1IepTeiKa. B 06O'HX CJIyqaSlX 

,Z{JlH t.!epTe:>Ka YCTaHaBJlHBaeTCH OCHOBHO'H HOMep, a HOMepa )J.O'nCJlHH
TeJIbHO BXO,lJ.Hl1.'(HX ,lleTaJleH: ::sam1CbLBaIOTCH Ha,ll OCHOBHblM C nOMeT
KOM «H. '4.» (HeT qepTeiKa) H C YKa3aHHeM Ha3BaHHH H MaTepHaJIa 

3TMX .n.eTaJIeii. B CneUH<pHKaUHH npOTHB CTPO'KH YKa3aHHbIX ;r.cTnJleii 
B rpacpe «<PopMaT qepTeiKa» TaKiKe CTaBHTCH nOMeTKa <:<H. 4.», 
a BCJIeJl. 3a Ha3'BaHHeM )l.eTaJIH snHCbFBaeTCH llipHMeqaHHe «eM. 
qepTe>K ••• ». 

BblTIOJIHeHHe KY30BHbIX qepTe:>Ke.fr npO'H3BOD.HTC5I B 06merrpHHHTO'M 
npH Ma.uIHHOCTPOHTeJIbHOM qepqeHHH nOpH)l.Ke H 06blqHblMU cpe,lJ.
CTB8MH. O,lJ.HaKO oco6eHHOCTH HeKOTO'PbIX ,lJ.eTaJIeii KY30Ba Tpe6YIOT 11 
oc06O'ro BbInO'JIHeHHH OT,lleJIbHblX qepTe:>Keii. K TaKHM OTHOCHTCH I{OM' 
nOHoaoqHble qepTeiKH KY3OIBa, qepTe:>KH )l.eTaJleH HS TOHKOro JIHCTa, 

pe3HflbJ, nJIaCTMaCCbI, TKaHeH H HeKO'TOpble ,llpyrHe. 

Ha KOMnOHOBOqH'bIX H C6O'POqHbIX lIepTeiKax Y3JIOB Ky30BR, a TaK>l<.e 
Ha lteTaJIhHhIX qepTe:>KaX Kopnyca ,llOJI:>KHbI 6blTh ,llaHbI npHBH301lHble 
pa3Mepbl ,lleTaJIH, T. e. paCCTOHHHe OT Hee ,llO HYJIeBbIX JIHHHM HJIH ,ll0 
6.:m>KaH:WHX JIHHHH ceTKH (B 3TOM CJlyqae JlHHHH ceTKH H306pa:>KaIGTC5J 
Ha qepTe:iKe). 

Ha I<OMnO'HOSOqHbIX, C6O'PO'lIHblX H .neTaJIbHbIX qepTeiKax H3\)6pa
:>KeaM'S{ BbIiIIOJIHHIOTCH B pa60qeM nOJIOiKeHHH TaK, liTO OCHOBuaSi npoeK· 
UTfSl npe,lJ.CTaBJISIeT COGOH BH,lJ. Ha aBTOM06HJIh, KY30B, Y3eJI ifJIH ,lleTnJlb 
CJleBa nO' HanpaBJIeHHIO ,llBH:>KeHHH aBTOMOOHJUI. TaKHM 06pa30M .Ha 
06UleM BH;I.e aBTOMOOHJIH HJIH Ky30Ba HX nepe,llHSlH qaCTb .llOJUKHa Ha
XO,nUTbC5J CJleBa. BH,lJ. cBepxy (nJIaH) H306pa:>KaerCH noD. OCH()BHO~ 
npoeKUHeit, BH,lJ. cnepe,lJ.H - crrpaBa, BH,ll C3a,llH - CJIeBa. B OOJlbWlfX 
qepTeiKax AJIH Y,lJ.06cTBa nepeHOCKH pa3MepOB ,lJ.OnYCKaeTCSI H306palKe-
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HHe BH)I.a Cnepe,lU:f c.rreBa (OKOJIO nepe)I.HerO KOHI(a KYSOBa, YSJIa HJIlf 
AeTalm), a BH)I.a C3a)I.H - cnpaBa C COOTBeTCTBYKJI.I(HM YKasaHueM 
'( «BM no CTpeJIKe» HJIH «BH~ onepe.uH» H T. )I..). 

nJIH qepTe}l{eii npHMeHHKJT CJIe)I.YKJI.I(He MaCllJTaObI: 

B14,11. '1epTelKa 

KOMnOHOBI{a KyaoBa • • • • • 
OOIUHH BWn. aBTOM06HJUJ, OOlll.HH 
BUll. KY30B8 • • • • • • • • • 
raoapHTHbie qepTelKW aBTOMO
OHRH, KYJOBa • • • • • • • • 
lI.eTaJlblible qepTemH. • • . • 
4epTemH HOp\'1aJIeii: • • • • . 

Macwn6 

1 : 5, 1 : 1 

1 : 10, 1 : 5, 1 : 2 

1 : 10, 1 : 5 
1 ; I, 1 : 2 (npocTwe )I.eT8JIH) 

1 : 1 

H300pa}l{aTh Ha qepTe}l{ax C'beMHble )I.eTaJIH II )I.eTaJIH 06HBKH 
B paOOqeM nOJIO}l{eHHH HeoOH3aTeJIbHo. 

00-530t142 

TO,,'e4HGfI cfJapHG 
UJae 25 C o5eux CmOpOH 

00-5301t45 

YClJlJumel71:1 HWKHUU 6 c50pe 

4>ur. 281. npuMep nepcneKTHBHoro qepTemB. 

TIPH tKOHCTpYHpoBaHHH KYSOBOB llIHPOKO npHMeHHKJTCSI BcnOMora
TeJIbHble C60PQLIHhie qepTe}l{H, Ha KOTOPhIX yseJI I1306pa}l{eH B nepCnel{
THBe (qmr. 281). TaKHe qepTe}l{H 3HaQHTeJIbHO o6JIerQalOT nO)J.rOTOBKY 

C60pKH. 

B aBTOM06HJIbHbIX QepTe}l{ax npHHSITO BbITIO.nHHTb Ha.unHCH npo

nHCHbIM IIIpHc}lTOM (npSIMhIMH SarJlaBHbIMI1 6YKBaMI1). B CBSISH C IITH

POKHM npHMeHeHHeM B KYSOBax .ueTaJIeft: HS TOHKoro CTaJIbHOrO JIHCTa. 
pesHHbl, CTeKJIa, TKaHH YCJIOBHaSI IIlTpHXOBKa TaKHX .ueTaJIeH B paspe-
3ax H CeqeHHSIX BblTIOJIHSIeTCH TaR (,c}lHr. 282): ,l{JIH JIHCTOBOro MeTaJIJIa 

TOJIllI.HHOH ,lI.O 3 MM HaMOHHbIMH JIHHHSIMH, IIITpHXOBKa C HepaBHbIMH 
paCCTOHHHSIMH Me:>K,l{Y JlHHHHMI1; ,l{JISI pe3HHbl - JllTpHXOBKa HaKJIOH
Hb1MH JIliHHHMH C 3aJIHBKOH nOJIOBHHbI npOMe:>KYTKoB Me}l{..rtY JIHHHSIMH; 

ll.JIH CTeKJIa - IIITpHxoBKa HaKJIOHHbIMH npOH3BOJIbHO crpynm-IpOBaH-
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HbIMH JIHHHHMH C 60JIhlllHMH npOMe)KYTKaMH Me)K.lI.Y rpynnaMH (.lI.Ony

CKaeTCH BbIIIOJlHeHHe TaKOH lllTpHXOBKH OT PYKH); .lI.JIH BarbI H 
BOJIOCa - lllTpHXOBKa BOJIHHCrbIMH npOH3BOJIbHO paCnOJIO>KeHHbIMH 

JIHHHHMH; .lI.JIH rKaHeH, KO)KH, .lI.epMaTMHa - CnJIOlliHaH HJIH npepbIBH

CraH 3aJIHBKa; llJIH qm6pbI, KapTOHa, BOHJIOKa, ac6ecra, nJIaCTHlleCKHX 
MaCC, TOJICTbIX CJIOeB KO)KH - KpeCTOO6pa3HaH WrpHXOBKa HaKJlOH
HbIMH JIHHHHMH; .lI.JIH cpaHepbI - lllTIHI-

XOBKa npHMbIMH JIHHHHMH; .lI.JIH 6e3-

OCKOJIOllHOrO CTeKJIa - WTpHXOBKa 

llByMH npHMbIMH JIHHHHMH H HaKJIOH

HbIMH JIHHHHMH Ha KpaHHHX npOMe

lKyTKaX. 

,UJIH YKa3aHHH pa3MepOB KpHBbIX 

JIHHHH BbI6HpaeTCH Ta npoeKII.HH, B KO

TOPOH KpHBaH HMeeT BH,lJ., HaH60JIee 

6JIH3KHH K .lI.eHCrBHTeJIbHOMY, HJIH 

.lI.aerCH BH.lI. no CTpeJIKe, nepneH.lI.H

KYJIHPHOH nJIOCKOCTH pacnOJIO)KeHHH 

KpHBOH. OKOJIO KPHBOH npOBO.lI.HT 

«2' 22 2> ?? 22 22 & a I /7uclnofJll1f 

1~180nO~60ma 
BbIHOCHYIO 6a30BYI0 JIHHHIO (llame TXGHb,KOJKO 

Bcero KaCaTeJIbHYIO K KPHBOH B KO- , ••••• M • M depMamUH 

HellHOH TOllKe, T. e. B HallaJIe KpHBOif) _ 

OKOJIO TOllKH HallaJIa KPHBOH cra

BHTCH 3HaK O. oa300aH JIHHHH 

nepeceKaeTCH PH.lI.OM nepneH.lI.HKyJIHP

HbIX efl JIHHHH, pacnOJIO>KeHHbIX Ha 

paoC'CTOHHHH 100, 50, 25, 15 Ii 10 M.U 

O,lJ.Ha OT .lI.Pyroii B 3aBHCHMocrH or 

~ f/luOpa,KapmoH. 
800no", nelieem, 

< n/1acml1OCCO 

KpHBH3HbI JIHHHH. 1\, \G rt Ge, Un :: , oe30CK0/104HOe 

4eM MeHbwe pa.lJ,Hyc KpHBH3HbI, < CfTleXIl[) 

TeM llame .lI.OJI)KHbI 6bITb nOCraBJIeHbI m 28? ill " 't'Hr. -. TpHXOBKa .n.eTa.'1eil 
pa3MepbI. ECJIH KpHBaH JIHHHH JIe)KHT KY30Ba B pa3pe3ax H CeqeHHSlX. 

B O.lI.HOH H3 B3aHMHO nepneH,l(HKY-

JIHPHbIX nJIOCKOCreH CeTKH (Hlm napaJIJIeJIbHOH HM), TO O.lI.HH 

H3 pa3MepOB .lI.OJIlKeH COBna.lI.aTb C JIHHHeH cerKH HJm .lI.OJIlKeH 

OTCTOHTb OT Hee Ha paCCTOHHHH, KpaTHoM 100, 50 H T. ,l(. (cpHr. 283). 
TaKoH nopMoK YKa3aHHH npOMe)KyrOllH'bIX pa3MepoB n03BOJIHeT 
HI-lOr.u.a nO)lCllHTaTb pa3MepbI ,l(eTaJIH 6e3 YKa3aHHH Ha llepre)Ke ee 

ra6apHTHbIX pa3MepoB. TeM He MeHee ra6apHTHbIe pa3MepbI )lOJIlKHbI 

6bITb npOCTaBJIeHbI, KaK H Ha BCHKOM llepTe>Ke, HO pa3MepbI, onpe)I,C

JIHlOmHe orBepCTHH, MecrHble Bblpe3bI H T. n., CB5I3aHHble C llpyrHMII 

.rr:eraJIHMH, peKoMeHllyeTcH 3allaBaTb He or KpaH )ler3JIH, a or ceTKH. 

Ha llepTelKax KY30BHbIX .n.eTaJIeH, oco6eHHO H3 llepeBa, WTaMno

BaHHbIX 1t3 CTaJIH HJIH H3rOTOBJIHeMbIX H3 TeKCTHJIbHblX MaTepHaJIOB, 

.lI.OnYCKH K pa3MepaM 06bIllHO He CTaBHTCH, HO B BepXHeH llaCTH llep~ 
Te)Ka )1.aerCH HallnHCb: «Pa3MepbI, He HMelOIIJ,He YKa3aHHH 0 )1.0nYCKax, 
BbI)1.ep)KUBaTb C rOllHOCTblO .•. », HMeHHO - llJIH MeJIKHX TOqHbIX lllraM

nOBaHHbIX H311eJlHH )1.eraJIeH apMaTypbI -+: 0,1 .MM; ,l(JIH WTaMnOBaHHblX 
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H3,neJIHH cpe,nHeii TOtIHOCTH pa3MepaMH,no 500 MM, )J.Jl51 ,neT8.JIea 113 
KapTOHa, CPHOPbI, nJIaCTMaCCbI + 0,25 MM; ,n.n51 iKpynHblx WTaMnOBaH
HbIX H3,neJlUH:, ,lI.eTaJIeH H3 pe3HHbI, ,nepeBa, CTeKJIa, KOJKH, 
npo6KH + 0,5 MM; ,lI.JI5I KpynHblx ,nepeBHHH'bIX J1,eTa,lJeii + 1,0 MM; .lI.J1SI 
.neTaJIe'fi H3 TeKCTHJIbHOrO MarepHaJIa + 2,0 MM. 

Ha tIepreJKaX 'WTaMnOBaHHbIX H3,neJlHH ,lI.OJIJKHbl '6bITb C,neJIaHbI 
YKa3aHHH: «Bce pa3MepbI OTHOCHTCH K BHYTpeHHeH nOBepXHOCTH Me
TaJlJla» H «PaJIHYCbI rH6KH, He YKa3aHHble Ha qepreJKe, ]J.e
JlaTb. •• (MM) ». Ha 'lIepTelKax KpynHblx CJIOlKHbIX IIlTaMnOBaHHblX 
R3]J.eJIBH pa3MepbI OCHOBHOH nOBepXHOCTH MOJKHO He YKa3bIBaTb, 

CHao,nHB tIepTeJK CCblJlKOH: «nOBepXHOCTb ,lI.eTaJIH, He 3a,lI.aHHYlO pa3-

MepaMH, 6paTb no rJ1aBHOR MO.JleJIH» (HJIH «no MaKery»). O,nHaKO Ha 
Bce OTBepCTIDI, BbLpe3bI, OTrH6KH H TOMY no,n06Hoe paSM'epbI JlOJllKHbI 
6blTb YKa3aH.bI. 

B tIepTe}l{aX ,lI.onYCKaeTCH HeCKOJlbKO YCJIOBHOe HaoOpalKeHHe BbI)l,a

BOK, BbICTynoB, yrJIYOJIeHHH H ,lI.PyrHx nepeXO,lI.OB nOBepXHocrH. npH 
'BR.ne Ha JIeTaJIb cBepxy, HeCMOTpH Ha nJIaBHOCTb nepeXO,lI.OB, H306pa
}l{aIOTCH YCJIOBHble JIRHHH nepeCetIeHHH nOBepXHOCTeH: KaK C HapYlKHOH: 
(cnJIOIIIHOH JIUHueR), TaK B C BHYTpeHHeH (nYHKTHpOM) CroPOHbI 
(¢ur. 284). 

l1poceKaeMble OTBepcTHH .nOJI}I{HbI HMeTb )J.HaMerp He MeHee TOJ!
mHHbI MarepHaJIa. B npOTHBHOM c.nyqae OTBepCTHe HY}I{HO CBepJIRTb, 
o tIeM JIOJ!}I{HO ObITb c.neJ!aHO YKa3aHHe Ha tIepTelKe (HanpHMep-

o 2, CBepJlHTb 4 OTBepcTHH). Pa3MepbI OTBepcTHH HeKpyrJIOH CPOPMbI 
J1,OJ1lKHbl 6blTb YKa3aHbI He no ueHTpaM pa.nHYCOB HX 3aKpyrJIemrR, 
a no KpaHM (~Hr. 285) . 

.llonycKH Ha CBepJIeHble OTBepcTHH .JlHaMeTpoM .no 3 MM B JIHCTOBOM 
+o,055.ll 06 .. ( MeTaJ!J!e -fl,025. JlH np HBaeMblX oTBepcTHH ,nonYCKH no .naHHbIM 

r A3 HM. MO.1l0ToBa) CJle,nYlOllJ,He: 

nH8MeTp oTsepcTHn 

1-3 
3-6 
6-10 

10-18 
18-30 
30-50 
50-80 
80-120 

120-180 
180-250 

.z:onYCK 

±O,045 
±O.Oti 
±O,075 
±0.09 
±O,105 
±O,125 
±O,15 
±O.175 
±0,2 
±0.23 

Pa3Mepbl Jl.JlH Bbl,naBKH no)l', nmailHble H nOJ1ynoTaHHble rOJ!OBKH 
BHHTOB ,nalOTcSI no nOB epXHOCTlI , conpHKaCaIomeiicH c rOJlOBKofi: 
(cpllr. 286), c yqeroM KOHHtIeCKOH IIlaH6bI, eCJIH TaKOBaH npe.ll.ycMaTpH
BaercSI. 

npHMepbI 0603HaQeHHH cBapKH H naRKH nOKa3aHbI Ha <pHr. 287. 
3aKJIenKH Ha tIepTe}l{aX KY30BOB iIIpHHHTO H306pa}l{aTb KaK ,neTaJIb 

(He YCJIOBHO). 
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50 32 

npafJullbHo Henpa~Ul1bHO 

6DO 
I 
50 1 

~Hr. 283. YK33anHe p33MepoB KPHBOA JlBHHH. 

nUHUfllI

flUHUHB 
I 
I 
\ 
~------

~Hr. 284. Y CJlOBHOe 
H306pall1.eRHe WT3Mno

BaHROH AeTaJlH. 

HenpafJU/1bHO npa5uI1bHo 

~Hr. 285. npocraBoBK8 paSMepOB 
K HeKpyrJlblM OTBepCTHflM. 

AJr-+---7lioo.----J. 
~~~~~~-f 

q,Hf. 286. Bbl'lep'lHBaHHe BbllJ.8BKH .r:t:JlSJ BHHTa C nOTaHHOH 
rOJIOBKoH. 
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<Pur. 287. TIpRMepbI o(503HaQeHHSl cBapKH H naHKH H8 tlepreiKa:'r, 



1.1EPTE}KJ1 H cnEUH~HKA.UI111 KY30BA. 

Ha Beex lJepTe)KaX .ueTaJIeii, nOJI.JIe.>KaI.II.HX OKpaCKe H.JJJ1 .upynJl\.( 

BH)J.aM nOKpblTHSI .rr,o C60PKll HX B y3JIbI, II Ha l.:J.epTe.>KaX Y3JIOB, nOlI.Jle
>KaIII.HX nOKpbITHIO B co6paHHOM BH.n:e, .rr.OJl.>KHO 6bITb c.n:eJJ.aHO KpaTKoe 
YKa3aHHe 0 nOKpbITHH, HanpHMep: «OKpaCHTb», «rpYHTOBaTb», «Xpo
MHpOBaTb», H T . .ll.., npHl.:J.eM YK33aHHe 0 rrOJ1HpOBKe .ll.aeTCSI OT,lteJJ.bHO, 

HanpHMep: «IIoJIH:poBaTb rpaHH» Hnn «IIoJlHpoBaTb HapY.>KHYIO rrOBepx
HOCTb». HaH60J1ee ynOTpeOHTeJIbHble BRlI.bl nOKpblTHH .n:JIH KY30BHbIX 

)J.eTaJIeA" CJle)J.YIOI.II.He: a) OOH.n:ep H3aII.HH (3JIeKTpOnHTHl.:J.ecKoe nOKpbI

THe) ,n.JISl nO.ll.rOTOBKH HapY.>KHbIX )l,eTaJIeH KY30Ba rIIO.n: OKpaCKY, npe.ll.OT

spaI.II.aeT paOIl'pocrpaHeHHe KOPP03HH no.n: cnoeM KpaCKH npH ero TIO

spe)f()l,eHHH; 6) Ka.ll.MHpOBaHHe )l.eKOparHBHoe nOKpbITHe .n:nSl .n:era

neil BHYTPeHHeH apMarypbI, ooooeHHo li3 II,BeTHbIX MeTanJIOB H 

3.TIIOMHHlUI; B) HH'KenHl.poBaHHe .ll.eKopanrBHoe nOKpbITHe, croHKoe H 
HelI.ecpHII.HTHoe; HMeer HeCKonbKO HenpHSITHbIH .>KenTOBarblH OJIeCK; 

r) XPOMHpOBaHHe - .ll.eKOpaTHBHoe nOKpbITHe, CTOHKoe H KpaCIIBoe 

C rOJly60BaTbIM onOOKOM; )I.) OKpaCKa. 

Ha lJepre)Kax )l.epeBSIHHbIX )l.eTaJleH CrpeJIKOH .n:OJI.>KHO 6bITb yKa-

3aHO peKOMeH)l.yeMDe Hanpaa.neHHe BonOKOH, a Ha lJepTe)KaX )l.eTanefi 

H3 TKaHeH - HanpaBJIeHHe pHcyHKa. 

IIpoBepKY rOTOBoro l.:J.epTe>Ka CJIeJJ.yeT Becrii B CJ1e.n:YIOI.II.e;\1 no
pH.n:Ke: 

a) 06I.II.HH: BHJl lJepre)Ka, cpopMar, HaJIHlJHe yr.nOBbIX UlTaMnOB, 

MacIllTa6; 
6) COOTBercrBHe HaHMeHOBaHHSl H HOMepa l.:J.epTe>Ka - clIeuH$PJ-

KaLt'Hli, TIOJIHOTa YKa3aHliH 0 COCraBJlSIIOlll.I1X .ll.eTaJI51X 11 HOpMaJI51X 

(.unH C60POlJHbIX lJepTe.>KeH); 

B) rrpaBHJIbHOe 0003Hal.:J.eHHe MarepHana; 
r) npaBHJlbHOe H306pa)KeHHe .n:eTaJIH, pacnOJIO)KeHHe H nOJ1HOTa 

npoeKUHH, IIITpHXOBKa; 
.n:) YCTaHOOOl.:J.H'bIe H YBSI30lJHble pa3MepbI; 

e) npOl.:J.He pa3MepbI H )l,OnycKH; 
.>KJ YKa3aHHH 00 oopaOOTKe, nOKpblTIHI II npOlJHe npHMelJaHI1H H 

Ra)l.IIHCH. 
CneUH<pHKaUHH KY30BOB COCTaBJIHIOTCH B OOhllJHOM nOp5l,l(Ke, T. e. 

Ha OJlaHKH cneUHcpHKaUHH nOCJIe,llOBaTeJIbHO 3anMCbIBalOTCSI (no B03-

MO:tKHOCTlf B nopSl)lKe COOpKH) HOMepa H Ha3BaHHSl lJepTe>KeH )l.eT3JleH, 

llO)J.c60POK Ii Y3JIOB 1{y30B3, a B COOTBeTCTBYIOIUHX rpa<l>ax npOCTa

SJlHIOTCH pa3Mep lJepTe)Ka (KonHl.:J.eCTBO <popMaTOK), KOJlHqeCTBO ,!(eT3-

nei1, BXO.ll.SIIII.HX B )l.aHHblH }'3eJI, HJIH y3~'lOB, BX01(HI.II.HX B KY30B, Half Me

HOBaHHe MaTepHaJIa, npHMelJaHHSI. B nOCJIe)l.Heft rpacpe 06bIlJHO }l,<HOTCll 

YKa3aHHSI 06 HCnOJIb30BaHHH rOTOBbIX KOMnJIeKTOB H )J.eTaJIeII OT )1.PY
rax aBTOM06HJleH (HarrpHlvlep: «,ileTaJIb SIA3» HJIH «KOMTIJIeKT 3HC~». 
B 3arOJIOBKe KaJK.n:oro JIHCTa cnellH<pHKaIJ.JHf CTaB5ITCSI Ha3BaHHH B 

I-IO:\1:epa rpynnbI n: rrO,llrpynnbI )l.eTa .. JleH. B HalJaJIe cneUI1<pHKaUHH nOMe· 
UWIOTC5I J1HCTbI orJIaB..lJeHHH C rpa41aMH «N2 rpynrrbl», «H3HMeHOBa

Hl!e», «N2 no.u.rpynnbl», «HaHMeHOBaHHe», «QT K8KOiy MOLlt'JIH», «Dpl-t-
MC"IaHHe». 

21 lloJlMaTollcKuH 2507 
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I1Hor,ll.8 B Y}Ke BbmymeHHble qepTeEH npHXOAHTCH BHOCMTb H3Me

HE-HBH, He06xoJUiMocTb B KOTOPbIX B03HRK8eT B npOllecce I<IClltbIT8HHH, 
9KCnJI08T811HH HJUI npOH3BO,llCTBa KY30Ba. ,UJl5I OcpOpMJIeHM5I M3MeHem<lii 

c...'IyJKBT TaOJIMlJKa B BepXHeM npaBOM yrJly qepTe:>Ka. OKOJIO H3MeHeH

HbIX yqaCTKOB QepTe1Ka CTaBHTCH 'B KpY}l{Ke nOpH,D.KOBbIH HOMep H3Me

HeHHH, 8 B Ta6JIMlJKe npoTMB COOTBeTCTBYlOmerO HOMepa - CTapble 

p83MepbI, CymeCTBoBaBlllHe .n.O H3MeHeHMH, HJIM Kp8TKOe nOHCHeHne 

cyw.eCTB8 H3MeHeHHH (HanpHMep: «113M. CPOpM8»), .n.8Ta H3MeHeHHH H 

HOMep npMK83a, no KOTOPOMY npoSOJJ.HTCH JJ.8HHOe H3MeHeHHe. 

T8KOBbI B KpaTKHX lJepT8X OCHOBHble npaBHJl8 P83P800TKM H 
o¢oPMJIeHHH qepTeJKeH KY3OB8. CJle,nyeT ell1.e pa3 HanOMHMTb, qTO 

B8JKHeHIIHfMM ,lJ.OKYMeHT8MM, onpe.n.eJIHIOUJ,HMM CPOPMY H KOHCTPYKl..lHIO 
Ky30Ba, HBJIHIOTCH H8pH.n.y C QepTe1K8MH - HJIaa M r JI8BH8H MO)J.eJIb. 

n03TOMY MX Tlll.8Te.JIbHO COXp8HHIOT - no.ll. QeXJI8MM, B CyXMX nOMeIlJ.e

HHHX C COOTBeTCTBYlOlUeii TeMnep8TYPoH. BC51KOe H3MeHeHMe B I{OH

CTpyKUHM, B '1epTe2K8X MJIH B cpopMe KY30B8 .ll.OJI)KHO 6bITb HeMe)I.JIeHHO 
BHeceHO B nJIa3 H fJIaBHYIO Mo.u.eJlb. 
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UUHpOKoe npHMeHeHHe noeneAHHX ,rr.OCTH~eHHH "HOBeHwefi TeXKHKK 
B Hapo,rr.HOM X035IMCTBe COBeTCKOM CTpaHhi H nOBhIlIleHMe OJIarOCOCT05I
HH5I Hapo,rr.HhIX Macc rpeOYIDT OT OTeqeCTBeHHOH aBTOMOOHnhHOH npo
MlhIlllneHHOCTH Bee 60nee COBeplIleHHhIX aBTOMo6Mneii: nerKOBhIX, rpy-

30BhIX Ii aBTQOYCOB. Ka~,rr.a5I HOBa5I MOJleJIh aBTOMOOMJIH .u.on}KHa OhlTb 
JIyqlIle rrpe,!1,hIJl.ymeii. Ka~JI.hIH HOBhIH rrpoeKT AOJ1~eH 6hITh C,!1,eJIaH 

B oonee KOPOTKHH CpOK. n03TOMY 3a.ll,atIaMH KOHCTpYKTopa rro KY30-
BaM HBn5IIDTCH rrOCT05IHHOe y~ytIWeHHe crroco60B rrpoeKTMpOBaHM5I Ky-
30BOB, COBeplIleHCTBOBaHHe MX KOHCTPYKUI1H H $oPMhI, ynyqWeHHe HX 
YJlOOCTB, rrOBhIlIleHMe HX HaJI.e~HOCTH H ,rr.OJIrOBeqHOCTH, YMeHhlIleHHe 

HX Beca H yrrpomeHMe CiiOCOOOB HX npOM3Bo,rr.CTBa. 
Bce 3TM 3a,rr.atIM MoryT OhITh paapemeHhI npM YCJIOBMM, eCJIM KOH

CTPYKTOPOM rrpM pa3pa60TKe npoeKTa OY~YT yqTeHhI COBpeMeHHble Ha
npaBJIeHHR B pa3BHTHM aBTOMOOHJIeH," a TaK}Ke MCrrOJIh30BaHhI Bce 
TIOCJ1e,rr.HHe JJ.OCTH~eHHSI OTeqeCTBeHHOH M MHpOBOH HayKM H TeXHMKH, 

CBSI3aHUhle C YJIyqmeHHeM TeXHo.nOrtm rrpoM3BOACTBa KY30BOB. 
KO:\ITIOHOBKa COBpeMeHHoro aBTOMOOHJlhHOrO KY30Ba pa3BMBaeTC5I 

B HanpaB.lleHHM .TlYl.JUIerO HCrrOJIh30SaHHH rr.110maJI.H Ii YMeHhIlleHHSI 

paCCTOSIHHSI MeJK,rr.y nOBepX'HOCThID JlOporH H Y'POBHeM rrOJIa KY30Ba 
(pacnOJIO~eHHe naCCaJKHpOB B nepe,!1,HeH H cpeJJ.HeM tIaCTH KY30Ba Ha 

.1IerKOBhIX aBToM06HJI5IX rrpH CJ{BMHYTOM BrrepeJI. HJIH YCTaHOBJIeHHOM 
C3a,!1,l{ CH.lIOBOM arperaTe; KY30BhI BarOHHoro THlna JI..TIH aBTOOYCOB; 
CMemeHHe CHJIOBoro arperaTa H KaOlIHhI BO,!1,IneJISI srrepeJI. Ha rpy30-
BhIX aSTOM06IIJI5IX). 

<PopMa KY30Ba CTaHOBHTCSI OOJlee npOCTOH H OOTeKaeMOH, C rrJIaBHO 

O"l:lep!JeHHhIMH KOHTypaMH, oe3 BhIcTyrralOllI.HX KpblJlbeB, C rHYTblMH 
CTeKJIaMH, YTOnJIeHHblMH B Koprryce KOJleCaMM, q,apaMH, apMarypoH. 

KOJIHtleCTBO THrrOB KY30BOB JlerKOBbIX aBTOMoOHJleH H 8BT06ycOB 
OrpaHlflJHBaeTCSI (B OCHOBHOM aaKpbIThIe KY30BbI). THna:m KY30BOB 

rpY30BhIX a BTOMOOHJIelf , HaooopOT, paClIlHpSIeTC5I, npOHCXOj{HT cneUHa· 
JlH38UH5I KY30BOB, YBeJlHqHBaeTC5I HX HOMeHKJIaTypa. I1sroTOBJlSnOTCSI 
H BBOMTCSI B 3KCnJIOaTaUHIO aBTOMOOHJIbHhIe KY30BbI, npHcnoco6JIeH
HbIe K onpe,l1.eJIeH8JbIM YCJ10BHSIM. 

UUHPOKO paSBHBaIOTCSI MeTanJIHlIeCKHe KOHCTPYKUHH 
MeHeHHeM nJI8CTMaCCbl ,I1.nH .u.eTaJIeH BHYTpeHHero 

OT.,nenKH. Hecyw.He KY30BhI .nerKOBhIX 8BTOMOOHlleH H 
T{lCHSIIOT Hecyw.He CHCTeMhI ,I1.pynlx BH,I1.0B. 

KY30BOB C rrpH

YCTpoikTBa H 

a'Bro6ycOB BbI-

Y JlYllwaIOTCSI npYiKHHSIlllHe H 8MOPTH3HpYIOLU.He CBOHCTB8 CH.lleHHH, 
"npHMeHHIOTCH He TOJIbKO BeHTHJUrUHIfI H orollJIeHHe, HO H Oql:fCTKa 
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B03.lI.yxa B KY30Be, MeXaHH3HpyeTC5I OTKpbIBaHHe ,IJ,Bepeii H OKOH, Y.JlY4-
llIaeTC5I 0630pHocTb aBTOMOOHJl5I H o600peBaeMocTb npHOOpOB, COB~p
llIeHcTByeTc5I TenJlOB351 If 3BYKOBa51 H30JI5IUH5I. 

B Ky30Bax rpY30BhlX aBTOMoOHJIeH llIHpe npHMeH5IIOTC5I YCTPOH

C1Ba, cnOCOOCTBYIOIUHe YCKOpeHHIO H OOJlerlJeHHIO norpy30lJHO-pa3rpy-

30lJHbiX OnepallHit 
Bec KY30BOB YMeHhllIaeTC5I OJlaro.n:ap51 npHMeHeHHIO HeCYIIIHX KOH

CTPYKUHH, JIerKHX CnJIaBOB, nJIaCTHlJeCKHX MaCC, ,llJI5I lJaCTH .n:eTaJIeM H 
YMeHhllIeHHIO CeqeHHH )(eTaJleH Ky30BOB. 

Hayq:HO-HCCJ1e.lI.OBaTeJIbCKHe pa60ThI H npaKTHlJeCKHe 3KCnepHMeHThI 

n.alOT KOHCTPYKTOpy OOllIHPHhlM MaTepHaJl .lI.Jl51 COBepllIeHCTBOBaHlilSI 
KOH'CTPYKUHH KY30Ba. TaK, HaUpHMep, npO)lYBKa MO.lI.eJIeH aBTOMOOH
.JIeM B a3po)lHHaMHLJeCKHX T:pyoax ,llaeT B03MO~HOCTh HaUTH HaRBhI

rO,llHeHllIYIO CPOPMY aBTOMOOHJI5I, YMeHbllIalOlIlYIO con pOTlIBJIeH Me 
B03JJ.yxa. 

OnbITbI no HeYLJeHHIO yCJI'OBMH noca.nKM naCCa1KHpa, no CbeMKe naHO

paM 0030PHOCTM, no no,n.oopy npy1KHH CH)leHMH .ll.alOT KOHCTPYKTOpy 
MaTepHaJl )I.JI5I C03.lI.aHH5I HaHOOJIee Y.l(06HhlX KY30BOB. PaCtJeTbl H 
MCCJIe)l.OBaHH5I no HeCYI.I.U-fM KY30BaM n03BOJI5IIDT COKpaTHTh Bec KC-H
CTPYKUHH Kopnyca, nOBhICHTb ero MeCTKOCTb H JJ.OJIrOBeLJHOCTb, npMMe
HHTb oo.nee .n:erKMe MaTepMaJIhI H T. JJ.. 

B cnocooax npoeKTHpOBaHM5I nOHBJIHeTCH OOOCHOBaHHbIH pacqer 

He TOJlbKO B rpacpIflJeCKOH pa3paOOTKe nOBepXHOCTM KY30Ba, He TOJIbKO 
B BbIDope HanpaBJIeHH5I ,n.eHCTBYIOllI,HX CHJI H ICelJeHHH OTJl.eJIbHbIX 

u ~ u 
CTep1KHeH Koplnyca, HO H B pa3pa-OOTKe BceM KOMl103!lUHH aBTO-
MOOMJI5I. 

Pa3BHTHe H YJlYlJllIeHHe MeTO.lI.OB oopaOOTK11 :'IaTepHaJIOB H .H3,n.e
JI11H OKa3bIBaJIO 6oJIbllIoe BJIHSIHHe H Ha KOHCTPYKUHIO aBTOMOOHJlbHOrO 

KY30Ba. HanpHMep, pa3BHTHe npoueCCOB XOJIOllHOH WTaMnOBKH MeTa.ll
JlOB n03BOJIHJlO H3fOTOBJI5ITh H3 TOHKOro MaTepHaJla 60JlbwHe Me'Fa!I,lHt
LJeCKHe naHeJIH CJIO)K:HOH cpOpMbI. )KecTKocTb naHeJleH HOBOH KOHCTPYK

UHH ,n.onYCKaJIa YCTpaHeHHe p5l..ll.a .lI.eT3JIeM KapKaca KY30Ba. COBepllle.H
CTBOBaHHe cnOCOOOB 9JleKTpocBapKH ynpoCTHJIO onepallHH no Coe)l.HHe
HfIlO naHeJIeH H T • .l(. 

TaKHM 06pa30M OJIaro.l(apH HOBOH TeXHOJlOrHH CTOHMOCTb np0I43-

BO.l(CTBa 3aKpbIToro KY30Ba 3HaLJHTeJIbHO YMeHbllIHJIaCh O.l(HOBpeMeHHO 

C B03M01KHOCTblO YBeJIHlJeHHH BhlllycKa aBToM·06HJIeH. 

BHe.l(peHI-Ie B npoH3BO,llCTBO XOJIO,llHOH llITaMnOSKH MeTaJI .. J1.0B H 

3JIeKTpOCBapKH n03BOJlHJIO H3MeHHTb yrJIOBaThle CPOPM1bI KY30Ba Ha 
DOJIee oKpyrJIeHHble, YBeJIHtJHTb paSMepbl naHeJIeR, YMeHbllIHTb qlIC';lO 

HX H 3aMeHHTb .n.epeB5IHHbIH KapKac MeTaJ1JIHtJeCKHM. HOBa51 TeXHO';IO

rMfi oOeCnelJHBa.na B03M01KHOCTh cpa-BHIneJIbHO npOCTO nOJIYlJHTb oGTe

KaeMYIO CPOPMY ,llJI5I KY30Ba, KOTOpa51 npH .lI.epeBHHHoR KOHCTPYKllIlH 
OhIJla BeChMa CJT01KHa 'B HSrOTOBJIeHHH. 

9TOT npHMep nOKa3b1BaeT, KaK BaMHO .l(JI5I KOHCTpYKTQpa YlJlIThl
BaTb B03l\W1KHOCTH COBpeMeHHoH TeXHOJIOrHH, ObITb B Kypce ee pa3BH

Hm, YMeTh HCnOJIb30BaTb ee B npHJI.·feHeHHH K aBTOMOOHJI.bHOMY H 
KY30BHOMY npoH3BO.l(Cl'BaM. 
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HapflJJ.Y C H3YQeHHeM pa3BHTHH KOHCTpYKlI.Hii, C HCIIOJlb30BaHHeM 

n.OCTH:>KeHHH HayKH, C IIOCTOHHHbIM IIOMep}KaHHeM TeCHOH CBH3ll 

MelK.llY KOHCTPYKTOPOM H TeXHOJIOrOM orpoMHoe 3HaqeHHe ,l(JlH KOB· 
CTpyKTopa HMeeT ero KpHTHQecKoe OTHOlIIeHHe B cBOeii IIOBcenHeBHOH 

npaKTH'IeCKOH ll.e51TeJIbHOCTH. PaOoTa51 Han CKYJIbfITYPHOH MO,l(eJIblO 
a BTOMO.QHJI51, CTP051 CeQeBH51 IIOBepXHOCTH KY30Ba, IIpoeKTupY51 Y3.TIhl 

KopIIyca, KOHCTpYKTOP BCerJIa ,ll,OJl}KeH CTpeMHTbC51 K H3bICKaHHIO HOBhIX 

npHeMOB paOOTbI, K HX paII.HOHaJlH3aII.HH, K IIpHMeHeHHIO paClJeTa Tal-I, 
r)le )1,0 CHX nop BOIIPOC pelIIaJlCfI OnbITHOCTblO H npaKTHlJeCKHMB HaBbI
KaMH HcnoJiHHTeJI51. 
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4>a. 4-H CUR3Y 
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