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Cnpaao'IHHK COAepJKHT ASHHble, He06XOAHMble MH 

pac'leT8, Bb160pa 9JleMeHTOB, KOHCTpyHpoaaHHH 
H 9KCnnyaT8JUIH nepe.A8'1 c rH6KHMH npOBOJIO'IHblMH 
B8Jl8MH (CHJIOBblX, npH60pHLIX H AHCT8HJUIOIJHOro 
ynpaBJleHHH). TipHBOJ{HTCH cae.neHHH no nepe.na'laM 
c rH6KHMH B8Jl8MH, npHMeHHIOutHMCH B npHBOJ{8X 
MexaHH3HpoaaHHb!X HHCTpyMeHTOB, a T8KJKe no KOH
CTpyKUHHM 8BTOM06HJlbHblX rH6KHX B8JIOB. 

Cnpaao'IHHK npe)lH83H8'1eH AJIH HHJKeHepHo-Tex
HH'leCKHX pa60THHKOB, 38HHTblX npOeKTHpoaaHHeM 
H 9KCnJJyaTauHel\ nepe)18'1 c rH6KHMH npOBOJIO'IHblMH 
B8Jl8MH. 

PeileH3eHTbl: HHJK. r. T. 6aceHHK H HHX<. E. H. POM8HOBCK8.ll 

Pe001eqUR cnpQ80llH.ot'J. Aumepamypbl 

Bae. peiJQJ(quea uH3iC. r. A. MOJIIOKOB 



f AQBQ I 

061ltHE CBE)J.EHHSI 0 flEPE)J.AllAX 
C fH6KHMH IlPOBOJIOllHblMH BAJIAMH 

IlpHBO.l\ c rH6KHM BaJIOM Il03BOJIHeT OT,l\eJIHTb HHCTpyMeHT 
OT .l\BHraTeJIH, ,l\aeT B03MO>KHOCTb He npHMeHHTb >KeCTKHe 

MHOf03BeHHble nepe,l\alJH, ynpom.aer .l\HCTaHnHOHHOe ynpaBJie
HHe arperaTaMH o6opy,l\oBaHHH. Hsrn6HaH >KecTKOCTb rn6KHX 

BaJioB B ,l\ecHTKH pas MeHbIIIe HX KPYTHJibHOH >KeCTKOCTH, 
a y o6bllJHblX BaJIOB oHa COCTaBJIHeT npHMepHo 125% Kpy
THJibHOH. 

0cHOBHble )lOCTOHHCTBa nepe,l\all c rn6KHMH npoBOJIOllHblMH 
BaJiaMH: -

a) B03MO>KHOCTb nepe,l\alJH .l\BH>KeHHH Me.'IK,l\y OCHMH, B3aHM

HOe pacnOJIO>KeHHe KOTOpbIX B npocTpaHCTBe MeHHeTCH 
BO BpeMH pa6oThl; 

6) B03MO>KHOCTb nepe,l\alJH .l\BH>KeHHH Ha 3HalJHTeJibHble 
pacCTOHHHH no H3BHJIHCTblM TpaccaM; 

B) npoCTOTa H ):\eIIIeBH3Ha nepe}:\aTOlJHOro MeXaHH3Ma; 
r) CMHrtJeHHe TOJilJKOB Harpy3KH; 

.l\) npocreTa MOHTa:m:a, o6cJIY>Kl(IBaHHH H peMOHTa. 
He,l\ocTaTKH nepe,l\atJ c rn6KHMH npoBOJIOtJHbIMH BaJiaMH: 
a) cpaBHHTeJibHO HH3KHH K. n. ):\. npH MaJibIX pa,l\Hycax 

H3rH6a Ha ytJaCTKaX 3HallHTeJibHOH .l\JIHHbl; 
6) HepaBHOMepHOCTb Bpam.eHHH Be,l\OMOfO KOHna BaJia 

npH ,MaJibIX CKOpOCTHX Bpam.eHHH H 3HalJHTeJibHblX 
HarpysKax; 

B) 3aXJieCTb1BaHHe pa6oqero npH pe3KHX TOJllJKax HarpyaKH; 
r) OTHOCHTeJibHO He60JiblllaH H HeO,l\HHaKoBaH .l\OJifOBelJ

HOCTb; 
.l\) sHatJHTeJibHhle KoJie6aHHH KPYTHJibHOH :>KeCTKOCTH y O.l\H

HaKOBblX BaJioB; 
e) cpaBHHTeJibHO 60JibllIOH Bee npH nepe,l\atJe 3HalJHTeJib

HbIX HarpysoK; 
>K) wyM H HarpeB 6poHH. 

l* 



I. DpHMeHeHae canoawx nepeJJ.a'I c rH«iKHMH aanaMH -

Mo~- lJHcno 060- ,Il;HaMeTp 
l(paTKan xapaKTepHcTHKa nepe~aqH H ee Dana 

npHMeHeHHe HOCTb poTOB eana 
BA. c. B MHHYTY 

06.nHpo'IIHO-lllJIHctJoaanbHblH CTaHOK c re6KHM I 2,2 -, 2200 

I 
25 

BaJIOM 

llinHctJoB8JlbHall MaWHHa Ha TeJleJKKe c qe- 2,5 450-4000 16-20 
Tb!pbMll cryneHllMH CKOpOCTH .l(Jlll paCicrrhl pa3-
JIHqHblMH KpyraMH 

YHHBepcaJJbHasr nepe.neHJKHasr npHBO.l(Hall 0,25-2 1000-4000 10-16 
CT8HIJ;Hll c .l(BHrareneM Ha wapHHpHOH CTOilKe. 
BpoHsr neHTOqHasr MeTaJIJIHqecKasr 

YHeeepcaJJbHasr no.neecHall npHBO.l(Hasr craH· 0,25-2 1000-4000 10-16 
U:Hll c nepe.nBHlKHblM .l(BHrareneM Ha wapHHpHOH 
no.neecKe. BpoHsr neHTO'IHasr MeT2JJJIH'lecKasr 

y HHBepcaJJbHall npHBO.l(Hall CTaHU:Hll .l(Jlll pa- 0,5 875-6800 "'9,6 
CicrrbI lllJIHctioaaJJbHb!MH KpyraMH .l(H8MeTpOM .no 
150 MM, npOBOJIQqHb!MH IneTKaMH HT. n • .l{BH• 
rarenb Ha wapHHpHoli croliKe; nepe.naqa cry-
neHqaTasr KJIHHOpeMeHHasr; 6poHll yCHJJeHHasr 
c pe3HHOBblM noKpblTHeM 

IlpHBO.l(Hall CTaHU:Hll .l(Jlll lllJIH<tioeaHHll, 1 3450 "'16 
QqHCTKH H nOJJHpoaaHHll c nepe.nBHlKHblM 
.l(BHrareneM Ha wapHHpHoi croilKe. BpoHsr 
yc11neHHal1 c pe3HHOBblM noKpblTHeM 
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CTpoAOJJ>KeHHe T86JI. 1 

.D;naMeTp I )J;JJuua I PasMePbl 
K.parKa11 xapaKTepucruKa nepe)(aqu u ee Moll(- llucno 060- eana aaJJa 6pouu 

npuMeHeuue 88 ~~T~. P8°~:H~~~a 
B MM 

CToABecHair npttBOAHaH craHU:HH AJIH l!HCTO- 0,75 3425 "'12,7 "'1830 "' l 6X 25 
eoil: o6pa6orrKH Ha noTOllHhIX JIHHHHx. Pa6oTa 
raJITOBOllHblM AHCKOM AH8MeTpOM AO 180 MM, 

raJITOBOllHblM 6apa6aHOM 75 x 75 MM, pe.3HH0Bbl'JI 
AHCKOM AH8MeTpoM 200 MM H npoBOJIOllHOH 
llJ:eTKOH AH8MeTpoM 150 MM. CTepeAaTOllHoe llHC-
Jio peAyKTopa roJIOBKH i = 1 : 1; 2 : 1; 3 : I. 
BpoHH ycnJieHHair c pe3ttHOBbIM no1<pbITHeM 

IlpuBoAHair craHU:HH c ABYMH saJiaMH AJIH 0,25 CeMb "'6,5 "'9,5 "'1830 8,1 X 12,7; 
llHCTOBOH o6pa6arKH M8TPHU: c HenpaBHJibHblM CKOpocrefi "'1830 12,2 x 19,0 
KOHTypoM. 56JiblllHH B8Jl npeAH83Hal!eH AJIH 875-10 500 
TH>KeJibIX pa6oT, MeHbIIIHH - AJIH TOHKHX pa-
OOT. lfHcrpyMeHT - epaiu:a10iu:11ecir HanttJibHH-
KH .AH8MeTpOM AO 13 MM, a6pa3HBHbie Il8JlbU:bl 
AO 75X 13 MM, a6pa3HBHble Kpyrn, llJ:eTKH 

CToAeecHaH cTaHu:nir AJIH llHCTosofi o6pa6ar- 0,06 2400-12 000 "'48 "'100 5,l_X9,5 
KH IIIT8MilOB • .[{BHraTeJib IlOCTOHHHOro TOK8 H 
peocraT c neAaJibHblM ynpaeJieHHeM Il03BOJIHIOT 
peryJittpoeaTb cKopocrb eparu:eHttff. CT8HU:HH 
yAo6Ha AJIH rpasHposaJibHbIX H 10seJ111pHb!X 
pa6oT. 5pOHH TKaHeBaH c OilJleTKOH 
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Molli- 4HCIIO 060· l(paTKBH xapaKTepucTnKa nepep;aqu u ee 
npHMeaeaue HOCTb pOTOB B8JI3 

B /I. C. B MHHYTY 

YHHsepcaJJ&Hall npHBOAHall CTaHUHll AJJll pa· 0,66 1000-40 000 
OOTbl no MeTaJJJJy Ha croftKe c poJJHKOM AJJll ne· H 1,2 
peMeiue~Hll HJJH Ha croftKe c qlJlaHueM • .[{eCHTb 
cryneaelf CKOpOCTH IIIIlHH)\eJJll HHCTpyMeHTa ocy-
mecTBJJllIOTCll 6JJaroAapll npHMeHeHHIO qeTblpex· 
CTyneHqaTOH . KJ!lfHOpeMeHHOH nepe,u.aqH H pe· 
AYKTOpHbIX aaKoHeqHHKOB 

YHHBepcaJJ&Hall noABecHall npHBOAHall craH· 0,5-1,0 1500; 3000; 
UHll c pe,eyKTopoM. BpoHll JJeHToqaall MeTaJJJJH· 18 000 
qecKall 

YHHsepcaJJ&Hall npHBOAHall craHUlfll c ABH· 1-0,55 250-
raTeJJeM nocrOllHHoro HJJH nepeMeaaoro ToKa, (yHHB.) 27 000 
HJIH YHHBepcaJJbHb!M. 24 CKopOCTH spameHHll 
r pa3JJHqH&IMH KOHCTPYKUHllMH rH6KHX saJJoe 
If 3y6qaTbIX rrepe}\aq K HlfM 

. IlOABeCHble CTaHUHH )\Jill 3aeepTb!BaHlfll BHH· 
Toe H raeK M8 aa n0Toqa&1x JJHHHllX. BpoHll . 

0,12 1300 

c pe31fH08blM noKpb!THeM 

.n;uaMeTp 
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Mo~· "lucno 060· l(paTK3ll X3P8KTePHCTUK3 nepep;aqu " ee 
npuMeueuue UOCTb poTOB sana 

BA. C. B MHHYTY 

ITpueoA wnHHAeJieit TPHAU3THAByxwnilHAeJJh· - 2200 
eoro ceepJIHJibHoro craeKa c KpyroeblM pacno-
JIO>KeHHeM npHBOAQB0 WllHHAeJJeii 

ITpueoA wrrHHAeJieii TPHAU3THWnHHAeJJbHoro - 2800 
ceepJIHJlbHOrO CT3HK3 AJIS! ceepJieHHH OTBep-
crHit e crpHerepax H JIOHJKepoeax 

fJiaBHblll npHBOA H npHBOA WilHHAeJJeit ABe· - 1500-3000 
H3AU3THWnHHAeJJbHOro ceepJIHJibHoro CT3HK3 
c KpyroBblM pacnoJio>KeeHeM npHBOAOB WnHH· 
AeJielL 5poHH AByxnpoeoJIO'lHaH ea eaJiy rJiaB-
eoro npHBOA3 H 'leTb!pexnpoBOJIO'lH3S! B npHBO· 
A3X WllHHAeJieii 

fH6Kuf1 BaJI B rJiaBHOM, npHBOAe ee60JlbWoro I 1500 
TOKapeorO,CT3HKa, H03BOJIS!IOIUHH CT3BHTb ABH· 
raTeJib CHH3Y H CHHJK310IUHH BH6paUHH WrIHH· 
AeJIH. 5poel! Jie~TO'lHaH 
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Mow,· 'IHcno 060· K.P3TK3H xapaKTePHCTHK3 nepe~aqu H ee 
npHMeueuue HOC Tb POTOB sana 

BA. C. B MHHYTY 

TiepeHocHoe npHcnoco6neHHe p.nir uinH¢osa- 0,5 600; 1000; 
HHS! Ha TOKapHbIX CTaHKaX H Bb!IlOJIHeHHH pa3· 3060; 
JIHl!HblX IIIJill¢oBaJibHblX H IlOJIHpOBaJJbHblX pa- 4650 
001'. CToiiKa nepeJJ;sm1rnair. TipH sHyTpeHHeM 
IIIJIHcpoBaHHH cneUHaJlbHblll KOHTpnpHBOJ( coo6-
maeT KaMHIO 21 000 o6/M1IH. BpoHir ycHJieHHaff 
c pe3HHOBblM noKpblTHeM 

TipllBOJ( MalllHHKH J(JIH IIIJimposaHHH KJiana-
HOB. BpoHir p.syxnposono11Hair 

1200 

TipHBOJ( HOlKHHU )lJIH pe3KH JIHCTOBOro Me· 0,66 3000 
TaJina ToJimHHOll )lO 2 MM c MHHHMaJibHblM 0,33 3000 
paJJ;HYCOM pe3a 30 MM. To >Ke TOJJmHHoii .11.0 
1,2 MM c paJ(HYCOM pe3a 20 MM 

Tip!IBOJ( IIIJil{cpoBaJibHOll Malll!IHKH J(JIH IIIJIH· 1,25 3000 
cposaH!Il{ 3epKaJia 30JIOTHIIKOBOll KOp06KH 

Tip!IBOJ( np1Icnoco6JieH1IH J(~H IIIJimposaH!IH \ 2 
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Mo~- 'Iecno olSo-KpaTK&ll xapaKTepecTUKa nepe,!laqe e ee 
npHMeHenue HOCTh poroe eana 

B /I. C. · B MHHyTy 

; 
I 

' Tip1rno;i: ycTpoitcTBa AJIH pe3KH c!JIIOAbl Me>K- 0,25 1750 
AY cerMeHTaMH KOMMyTaTopos KpynHbIX &JieK-
TpOMOTOpOB 

TipHBOA HHCTPYMeHTa AJIH BblrIOJIHeHHH pa3- Jl.o 4 ..;;1500 
JIH'!Hb!X TlI>KeJibIX paooT. fipOHlI JieH1'0qHalI Me-
TaJJJIHt1ecKaH 

TipHBOA CTaHKa AJ!lI 3aToqKH nHJI pa3JIHq- "'1,25 ..... 2500 
Hb!X AHaMeTpoB KaqalO~HMCH wmujlosaJibHb!M 
KpyroM 

TipHBOJ{HalI CTaHU:HlI AJ!lI peMoHTa I{ o6cJiy- 0,7 1400 
>KHBaHHlI aBTOM06HJieit. fipOHlI ycuJieHHalI c pe- 1,36 2800 
3HHOBbIM IlOKpbITHeM 

TipHcrroco6JieHHe AJ!lI WJIH<jloBaHHlI waTyH-1 0,75 

I 
10000 

I Hblx weeK ABHraTeJIH 6e3 ero ;i:eMoHTa>Ka 

TipHBOA OToopa MO~HOCTH OT TpaHCMHCCHH TiepeMeHHoe 
aBTOM06HJilI t1epe3 3y6qaTYIO nepe;i:aqy K Myqrre 
aBTOM06HJibHOro KpaHa rpy30nOA'beMHOCTblO 
3,5 m · 

°TipOAOJI>KeHHe T86JI. 1 
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Mo~- "IHcno 060-KpaTK8R xapaKTepHcTHKa nepep;aqH H ee 
npHMeHeHHe HOCTb poroa aana 

B II. C, B MHHYTY 

npHB0,11 no.D.oeMHOH KpbllllH aBTOMOCiHJUI • .IJ;ea - -
rHCiKHX eaJJa, paCiaralOW.HX OJIHOBpeMeHHO 

npHBO.D. CieH30H8COC8 JIBHraTeJUI, H30J!Hpyl0- - flepeMeHHOe 
W.HH Hacoc OT BJIHS!HHj! eu6paunii BblCOKHX TeM-
nepcrryp. BpoHH ,11eyxnpoeOJJ01JHa11 • 

npHBO.lJ. reHepaTOpa, IlHT8IOll\ero 3JleKTpOT8· l -

I 
To me 

I XOMe'rpbl 

MalllnHa .D.JJH lllJJn<IJOeaHH11 KaMH11 u o4ncrKH 1,36 2850 
OTJJHBOK. BpoHH ycuJJeHHa11 c pe3HHOBblM no-
KpblTHeM 

flpHBO.D. M8lllHHKH ,llJIS! CH$1TH$1 KOpp03HH H 0.4 2800 
crapoii KpaCKH c Kopnycoe cy,1100. BpoH11 yen-
JleHH8$1 c pe3HH0Bb!M noKpblTHeM. 

rnyCinHHblH OeTOHHblH BHCipaTOp C IlHeBMaTH• - 9000 
IJeCKHM ,llBHraTeJieM 

npo.n.oJJ)KeHHe Ta6JJ. I 

/(HaMerp 
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Mo~- 4HCIIO 060-
,IJ;HaMeTp 

KpaTK8ll xapaKTepl!cTHKa nepe~aqa H ee aana 
npaMeaeaae HOCTb pOTOB Ba11a 

BA. C. B MHHYTY 

rJiy6HHHblit 6eTOHHbJH BH6parop. BpOHSI ycH- 1,36 2750 12 
neHHal! c pe3HHOBbIM noKpbITHeM 

fJiy6HHHbIH 6eToHHblft su6paTOp. BpoHsi ycH- 2 9000 12 
JieHHall c peJHHOBblM llOKpblTHeM 

IlepeHOCHOH HHCTpyMeHT AJ!ll 'lHCTOBOlt 06- 0,33 2700-3500 ...... 12,7 
paOOTKH nosepXHOCTH 6eToHa, pe3KH KHpllH'lHblX 
CTeH, WTyKaTypHbIX pa6oT, CHllTHll KpaCKH. 
BpoHl! pe3HHO-TKaHesal! 

IlpHBOA Hl{)l<Hero Mara3HH8 npoeKUHOHHOro ...,5,4 
KHHOarrnapaTa OT MOTopa, HaXOAll!Uerocsi BHy-

. TpH annapaTa 

IlpHBOA OT6oiiHoro MOJIOTKa. BpoHsi ycHJieH- 0,75 1750 8 
Hall c pe3HHOBbIM llOKpb!THeM l 2800 . 12 

Ilpo;i:omKeHHe Ta6JI. 1 
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MOU\· 'lucno 060-KpaTKaH xapaKTepucTHKa nepe,11a<1H H ee 
llPUMeHeHlle HOCTb POTOB eana 

B ,C. C, B MHHYTY 

npacrroco6JieH11e K MHOrDllll!HHJ{eJibHOMy - ..... 2500 
csepJiliJlbHOMY CTaHKY AJllI csepJieHHlI roptt30H-
TaJJbHhlX J{ HaKJIOHHb!X ornepcTHH, llOAaqa CBep-
Jia rttApaBJIH'!ecKaH 

BcrroMoraTeJibHhlii: npttBOA K pa6oqel! ronos-
Ke MallJHHbl AJilI 3anoJIHeHHlI J{ yKynopKll 6yrbl-

- 360-720 

JIOK. 6pOHlI AByxnpoBOJIO'!HalI 

MalllttHKa AJIH rroApe3KH ¢erposoro BOJIOKHa - "'I 00 
AO OAHHaKOBOH BblCOTbl. BpOHlI AByxrrpOBOJIO'!-
Hall 

CTpttBOA oT6opa MOIIl.HOCTH K npacnoco6Jie- - 175-440 
HHIO AJilI IleTJieo6MeTb!BaHHlI sepxael! qacrtt HOC-
KOB H Apyrax TpHKoTaJKHhlX H3Aenaii:. BpoHH 
AByxnposoJio•rnaH 

CTpttBOA OT>KHMHhlX saJIKOB CTHpaJJbHOH Ma- - -
IIJHHbl, OCB060>KAaIOIIJ,HH OT aeo6XOAHMOCTH 
HMeTb HecKOJ!bKO rpoM03AKHX nepeAa'! 

CTpoAOJilKem1e Ta6JI. 1 

~UaMeTP I ~nHH3 

I 
PasMepbl 

eana eana 6pouu 

B MM 

"'IO "'1200 "'13 X22 

..... 6,4 ...... 1820 8,1x12,7 

..... s,4 ..... 51 8,1x12,7 

..... 6,4 ....,450 • 8,1x12,7 

IO - -

-1-:> 

C") 

~ 
~ 
i::: :.. 
0 

;:s 

~ 
g> 

~ 
... 
"' i::: 
0\ 

i 
;:s 

"8 
Cl> 

~ 
~ 
~ 
i::: 

~ 
§ 
i::: 



Mo~- 4HCJIO o6o-
.nuaMerp 

KpaTKaH xapaKTePHCTHKa nepe11aqu u ee aana 
npHMeHeHHe HOCTb POTOB aana 

B A. C. B MHHyry 

npueo,11, MallJHHKH JI.Jill crpmKKH oeeu. Bpo- 0,17 2800 10 
Hll JieHToqHal! MeraJIJittqecKal! 

MamttHKa JI.Jill no,11,qnCTKH qepTemeii: B KOH- 0,06 <3400 "'3.8 
crpyKTopcKnx 610po. BpoHll TKatteBal! 

npttB0,11, !Ue'fOK ,11,Jlll qHCTKH o6yBH ll 0,11,e}l{Jl.bl - - "-' 6,4 

KoM6HHttpoeattttall MallJUHKa ,11,Jlll CTpll)KKll 
BOJIOC u Maccama. MOTop yttueepcaJibHhtli. Bpo-

- 3000-8000 3,8 

HSI TKaHeeal! 

MamuHKa c Ha6opoM nttcrpyMeHTa II.Jill Ma-
HHK!Opa. Morop yttneepcaJibHhlll, Bpottl! TKatte-

- "-'6000 "-'3,3 

Ball 

I 

npo,11,0JllKeHne Ta6JI. 1 

I 
.nnuua 

I 
PaaMePhl 

aana !Spouu 

B MM 

1500 15 X20,5 

....,75 5 X9,5 

"'1,4 8,1 x 12,7 

"-' 75 5 X9,5 

"-'80 5X9,5 

C") 
Cl) 

"' Q, 

~ 
s:: 
:0 
0 

;:. 

~ 
"' Q> 
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"' !:) 
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-0 
0-
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0 
:.,, 
0-,.,, 
~ 
~ 
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2. npaMeHeHHe rHISKHX 811Jl08 B npHBOAaX KOHTJ>O.llbHhlX np!Wopoa· 

l.JHC.110 ,AH&• 

I 
,A.nHH8 

I 
PasMepbl 

l(paTK&ll xapaKTePHCTHKa o6opoTOB MeTp aa.na CipOHH 
npueoAa H ero npeMeHeHHe ea.nae ea.na 

MHHYTY 
B MM 

npHBOJlhl 8BTOMOOHJlb· HaH- 0"-'3,3 . CpeJlHl111 5X9,5 
HblX CllHJlOMeTpOB *, 6oJlbWee "'3,8 1800 5,IX9,5 
BpoH11 JlBYX· ana qe-rhl- OKOJIO 
pexnpoeonoqHa11 2000 

TipHBOJlbl MOTOUHKJleT· 
HblX CDHJlOMeTpOB *, 
BpoH11 JlByxnpoeonoqHa11 

To :me "'3,8 CpeJtH1111 
120 

5,IX9,5 

DpHBOJlhl eenocHneJt- Haa- "'3,8 "'75 5X9,5 
HblX CDHJlOMeTpOB *, oonhwee 
BpOH11 JlBYX· HJIH qeTbl- OKOJIO 
pexnpoeonoqHaR 1000 

DpHBOJlhl TaxcoMe· nepe- 3,8 Pa3HaR 6,6X 11,2 
Tpoe. BpoH11 JlByxnpoeo- MeHHOe 
JloqHal1 

npHBOJl rpy3oeoro To :me 3,8 To :me 6,6X 11,2 
CqeTqHKa c sanHCblO KH· 
JIOMeTpa:ma, CKOpOCTH, 
OCT8HOBOK, BpeMeHH H 
T. n. BpoH11 JlByxnpoeo-
JIOqHal1 

DpHBOJlbl T8XOMeTpOB*. » 3,5 60- 6,2X 11,8 
Ban H3 q,ocq,opHoA opOH· 10 400 
3hl. BpoH11 cneuaaJ1bHa11 
HeMarHHTH811 H3 JlaTyH-
HOA neHThl c anJOMHHHe-
BOA ODJleTKOA, H8KOHeq.· 
HHKH MeJlHhle 

• ,Aaeeble OTHOCllTCll TO.llbKO K npeBOA&M npHCiopoe M&WHH HHOCTPBK· 
HblX M8POK H.llH K HHAHBHAY&.llbHblM H MeJIKOCepHllHblM npHBOAIM OTe'le· 
CTeeueoro npoHSBOACTea. 
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npo)lOJI:IKeHHe Ta6JI. 2 

lJHCJIO ,ll.ua- I ,ll.JIHH8 

I 
P83Mephl 

l(p8TK8H xap8KTepHCTHK8 o6opoToe MeTp B8Jl8 6pOHH 
npueo.ita H ero npeMeeeuee B8Jl8 B B8Jl8 

MHHYTY 
B MM 

npHBOA aBTOMaTH'le-
CKoro perynRTopa pa6o-

--3,8 - 6,6Xll,2 

TW aBTOM06HJibHOro )lBH-
raTen11 OT Kopo6KH nepe-
.11.a11 K' Kap6roparopy. 
BpoHs - JKecTKa11 Me-
TaJIJIH'leCKall Tpy6Ka 

npHBOA CKOpoCTeMepa I I1epe-

I 
9,51 -.250 

I 
16 X26 

JIOKOMOTHBa 
I 

MeHHOe 

npHBO)l CKOpOCTeMepa 

I 
To }!(e 

I 
16 

I 
-

I 
-

9JieKTponoes)la 

npHBOA CKOpoCTeMepa I » 

I 
12 

I 
-

I 
-

Tennoeosa 

npHBOA CaMOllHWy~e- » 4,75 254 7,9X 11,3 
ro npe6opa AJ111 KOHTpo-
JIR COCTOllHHll penbCoB H 
XO)lOBblX Ka11ecre earo-
Ha. Bpoa11 J1eHT011Ha11 Me-
TaJIJIH'lecKall 

npHBOA npH6opa .II.Jiii » 12,7 1500-6700 15,9 X25,4 
aBToMaTH'leCKoro esee-
WHBaHHll npo)lyKTa Ha 
TpaHcnopTepe. BpoH11 
.u.eyxnpoeono11Ha11 Me-
TaJIJIH'lecKall 

npHBO)lbl TaXOMeTpOB » 3,3 ~600 4 X6,9 
wnHHAeJieii MeTannope-
zym;HX CTaHKOB 

npHBOA C'leT'IHKOB I > 3,8 "'500 5,1 X9,5 
npoHSBOAllTeJlbHOCTH 
CTaHKOB .II.Jiii BOJIO'leHHll 

I npoBOJIOKH 
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npoJlOJVKeHHe T86JJ. 2 

qHCJIO Aea-1 AJIHH8 

r 
PaaMepbl 

l(p8TK8H xap8KTePHCTHK8 o6oporoe MeTP B8Jl8 6pOHH 
npeeop;a H ero npHMeHeuue B8Jl8 B B8Jl8 

MHHyTY 
B MM 

IlpHBOJl C'leT'IHK8 o6o- nepeMeH-

3,3 ~ "'300 -
pOTOB pOTopa M8WHHbl noe 
JlJlll HCllblT8HHll MaCJla Ha 
JIHfiKOCTb. Be3 6pOHH 

npHBOJl C'leT'IHK8 TK8- To JKe 2,8 290-2200 5,1x9.5 
HH, 6yMaru H T. n. 
B e)lHHHU8X JlJIHHbl, nno- . 
llt8JlH. HJJH B WTYK8X. 
BponR JlByxnpoaono11HaH 
MeT8JIJIH'lecKaR 

TipHBOJl C'leT'IHK3 npo- 202-1010 5,4 ""140 7,9x11,3 
H3BOJlHTeJlbHOCTH JIHHO-
THna B TblC. raseT B qac. 
6pOHH neHTO'IH3H MeTaJJ· 
JIH'lecKaH 

TipHBOJl yKa3aTe.nH 4,75 PasHaH 8x11,5 
fiOJIOJKeHHH KJJanana co 
CJleJlllmeA CHCTeMOA c 
rH6KHM B3JIOM, nepe)lBH-
raioinuM cTpenKy yKasa-
ren• nonolKeHHH 

B saeuCHMOCTH OT Ha3HaqeHHH nepe)J.aqu c ru6KHMH npo-
eonoqHbIMH BaJiaMH IlOApa3)J.eJISllOTCSI Ha CHJIOBbie nepe)J.aqu 
(npuMepbl CM. e·Ta6JI. 1), npHBO)J.bl KOHTPOJibHbIX npH6opoe 

(npHMepbl CM. B T~6JI. 2) H npHBO)J.bl )J.HCTaHUHOHHOro ynpae
JieHHSI (npHMepbl CM. B Ta6JI. 3). 

KpoMe TOro, ru6Kue npoeoJioqHbie eaJibI HHor)J.a npuMe

HHIOTCSI B Ka'IeCTBe TOpCHOHHblX aMOPTH3aTOpOB, ru6KHX 
coeAHHHTeJibHbIX .9JieMeHTOB H KOMileHCaTOpoe [4 ], [11]. 

CymecTByeT MHoro Tunoe CTauuoHapHbIX H nepeHoCHbIX 
3JieKTPOHHCTpyMeHTOB c ru6KHMH npHBO)J.HblMH BaJiaMH. 
B 6oJiblllHHCTBe CJiyqaee OHH yHueepcaJibHbl, T. e. npe.n.Ha3Ha
qa10TCS1 )J,JISI MeXaHH3aUHH pa3JIHqHblX pa6oT no MeTaJIJIY 
u JJ.epeey [4]. 
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3. UpaMeHeHHe rH6KHX auoa a npaao.o.ax ynpall.JleHH• 

.lJ:H8MeTp 

I .ZJ;neea aana l(p8TK8H xap8KTepHCTHK8 npHBOA8 B8J18 
H ero npeMeHeHHe 

B MM 

CTpHBOP. MexaHH3Ma 3aeo.11.KH aeTO-
M06HJibHblX qacoe H aHaJIOrH'IHblit 
npHBOJ{ MexaHH3Ma BblKJIIO'IeHHH 
C~'IHKa • .lJ.nH COe,l{HHeHHH c npH· 
6opoM Iian_ nepeMew;aIOT 3a pyKO!ITKY 
BAOJ!b OCH 6poHH, a 3aTeM 3aBOAHT 3,3 150-250 
'Ia Cb! HJIH nepeKJIIO'IaIOT C'IeT'IHK 3,3 100-200 

npHBO)l ,l{HCTaHUHOHHoro nepe-
KJllO'il!TeJI SI P.Hllna30HOB PaP.HO· 
apHeMHHKa 3,3-'--6 50-2500 

llpHBOJ{bl yapaeneHHH pa3JIH'IHbl· 

I I 200-3000 MH 9JieMeHTaMH pa){HonepeAaT'IHKOB 3,3-6 

llpHBO,l{bl ynpaeneHHH eeHTHJIHMH I 3,3-25 I 100-1000 

IlpHBO)l KOH,l{eHearopa HaCTpOHKH 
H perynHTopa • ycHJieHHH CHCTeMbl 
,!l.HCTaHUHOHHoro ynpaeneHHH pa- 3,3 100-300 
)lHOnpHeMHHKaMH 3,7 

CTpHBOP.bl JUICTaHuHOHHoro ynpae-

I neHHH qxrroKaMepaMH 3,3-8 I 2000-12 000 

TipHBOA ,l{HCTaHUHOHHoro ynpae-
neHHH KnanaHoM P.JIH cnycKa Macna 
H3 KapTepa )lBHraTeJIH 3,7 -800 

TipHBOP. ynpaeneHHH KOHP.eHcaTo· I 
pOM 3,3 I 65 

npueoP. AUCTaHuHoHuoro ynpae-
neHHH ,l{OUOJIHHTeJlbHOH <t>apoii aero- 6 ...... 900 
MOOHJIH H cy.QoBblM npo:aceKTOpoM 7,9 ,.._ 1600 

IlpHBOil MexaHH3Ma no.u.~eMa KO· 

I I pOMblCJla aHaJIHTH'IecKHX eecoe 3,3 ..... 220 

CTpHBOil HHJlYKUHoHuoro KOMnaca I 4,8 I 1800-7600 

npneo){ JlHCTaHuHouuoro ynpaB· 

I I 450-1200 neUHH Bl:ilABH:HCeHHeM aHTeHHbl 5,3 
-

"· 

2 Koraa-Bo~Mlll IOI r-·r-r~.,.;· nvc f!!AIJL•. "'' 
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3JieKTPOHHCTpyMeHT COCTOHT H3 npHBO)J.HOH CTaHIJ;HH, rH6· 

KOro Ba~:ia c cpoHeH, HHCTpyMeHTa If IIIIlHH)J.e.JISI c YCTPOHCTBOM 
)J.JISI ero KpenJieHHSI. IlpHBO)J.HaSI CTaHIJ;HSI COCTOHT H3 

3JieKTpo;:i.s0raTe.JIH, nocTaMeHTa H nepe;:i.aq, cJiy>KaIII.HX )J.JIH 
H3MeHeHHSI CKOpOCTH spaw,eHHSI rH6Koro npHBO)J.HOro BaJia •. 

:B OT)J.e.JlbHblX CJiyqasix rH6KHe BaJibl .9KCnJiyarnpyIOTCH 
npH MOIII.HOCTHX 66JibIIIHX, yKaaaHHhfx B Ta6JI. 1. HasecTHa, 
HanpHMep, .9KCilJiyaTaIJ;HSI rH6KHX BaJIOB )J.HaMeTpOM OKOJIO 
100 MM B npHBO)J.ax cy)J.OBbIX HaCOCOB H MOTOpHbIX JIO)J.OK 

npH MOW,HOCTSIX 15 A. C. 
f06KHe saJibI noasoJIHIOT y;:i.o6Ho pacnoJiararb np06opbl. 
B np0so;:i.ax ynpaeJieHHH rH6KHe eaJibl npHMeHHIOTCH 

B Tex CJiyqasix, Kor;:i.a ynpaBJISieMbIM .9JieMeHTaM MaIIIHH, 

Mexa~H3MOB HJIH npH6opoB Heo6xo)J.HMO coo6w,HTb' ePaw.a· 
Te.JibHOe, a HHor;:i.a H soaspaTHo-nocrynaTeJibHoe .IJ.BH>KeHHe 
npH OT)J.aJieHHOCTH HX pacnOJIO>KeHHSI OT. opraHOB ynpaBJie.
HHSI HJIH HeB03MO>KHOCTH Henocpe;:i.cTBeHHoro coe)J.HHeHHSI 

HX c opraHaMH ynpasJieHHSI >KecTKOH CBSI3bl0 H3·3a ycJIOBHH 
KOMilOHOBKH. 

fH6KHe BaJibl Il03BOJISilOT cocpe;:i.oToqlfTb )J.HCTaHIJ;HOHHoe 

ynpaBJieHHe pa;:i.00- H sJieKTpoHHbIM o6opy;:i.oeaHHeM 
Ha HeOOJibllIHX 'IlaHe.JISIX If ynpoIII.alOT KOMilOHOBKY cxeM. 



[AO.Ba II 

,ll.ETAJIH OEPE,ll.All C fH6KHMH BAJIAMH 

flepe}:\aqa C rH6KHM npOBOJIOqHblM BaJIOM (<tmr. 1) COCTOHT 

H3 2u6tc020 Balla, 6pOftU, 1 HlllCOHi!'lHUIC08 (lllilHH):\eJieli) H ap.Ma

mypbl 6pOHU. 

~~ 
3 1 3 

e==-4=9 ffi\\\\\\\MMma E·±·-·39 

a-4=+ mmmmiHEE=3 
<l>Hr. 1. flepe,ll8'18 C rH6KHM npOBOJIO'IHblM B8JIOM: 

I - re6Kell ea.n; 2 - 6ponll; 8 - naKoneqHHKH ea.na; 4 - apMaTypa 6poHu; 
5 - nepeJtaqa e c6ope. 

rH&KHE DP9B8JlOllHblE BAJlbl 

fH6KHH eaJI· npe.l:\cTaBJIHeT co6oii U.HJIHH.l:\pHqecKoe Teno 
KpyrJioro ceqeHHSI, COCTOHID.ee H3 psi:}:\a nocJie]:\OBaTeJibHO 

HaBHTblX O.l:\HH Ha .l:\pyroii CJIOeB npOBOJIOKH. flepBbIH OT U.eH
Tpa CJIOH npoBOJIOKH HaBHBaeTCSI Ha u.eHTpaJibHYIO npoeo
JIOKy-cep}:\eqHHK, KOTOpblH MO:H<:eT 6b1Tb 3aTeM H3BJieqeH 
H3 eana HJIH ocTaeneH e HeM. Ka)K):\bIH cnoii cocTOHT 
H3 HecKOJihKHX npoeonoK H no KOHcrpyKU.HH HanoMHHaeT 
MHOf03aXO.l:\HYlO npy:m:HHY c IlJIOTHO np~weraIOID.HMH 0.l:\HH 

·K .l:\pyroMy BHTKaMH. CMe:H<:Hbie CJIOH HMeIOT nporHeonono:m:-
Hble HanpaBJieHHSI HaBHBKH. 

1 B · aeroM06MJ1bHoil npoMhlwnennocrH BMecro TepMHHa eu6tcull 612.11 
npHMeHHIOT '18CTO repMHHfil mpoc H cepi}e'IJtutc, a BMecro TepMHH8 6poHR -
tepMHH o6oJIDIUCIJ. TaKall TepMHHonorHll HenpaBHJtbHa, 

2• 



.ll.HaMerpbl-nposonoK OObl'IIHO Bo3pacraIOT OT oca ra6xoro 
sana K nepa«llepHH H B BblnonHeHHblX KOHCTPYKllHHX xone6-
JIIOTCH B npe.n.enax 0,3-3 MM. KoJIH'llecTBO npoBOJIOK B cnoe 
JJ.OCTHraer 16, a MaKCHMaJibHoe 'IIHCJio c.rioes - 8. KoHcTpyx
llHH ra6Koro BaJia Bl-12 noKa3aHa Ha qmr. 2. 

MaTepHaJIOM AJIH HaBHBKH BaJIOB .o6bl'IIHO CJIY>KHT npoBo
JIOKa H3 cTaJIH MapoK OBC H BC (.11H6o KJiaccos I a II) 
no [QCTy 9389-60, H3roTOBJIHeMaH H3 K8T8HKH yrnepOJlH
CTOH CTaJIH MapKH 70 no [QCTy 1050-57. 

01, 

01,8 
<1>Hr. 2. KoHcrpyKUH!I rH6Koro npoeOJIO'IHOro 

eaJia Bl-12 AHBMeTpoM 12 'MM. 

3uaqRTeJibHaH ·qaCTb DpH6opHb1X BaJIOB, npHMeHHeMblX 
B aBTOM06HJibHOii npOMblWJleHHOCTH, HaBHBaercH H3 cpeJJ.He
yrnepOJJ.HCTOA CTaJibHOH npoBOJIOKH (cTaJib MapoK 45-55). 
CepJJ.eqHHKOM npH HaBHBKe STHX sanoe oc5hlqHo CJIY>KHT npo· 
BOJIOKa KJiacca II no roCTy 9389-60 . 

.ll.nH ococ5o OTBeTCTBeHHblX BaJIOB MaJioro ~HaMeTpa npHMe
HHeTCH TaK>Ke CTaJibHaH yrnepOJJ.HCTaH npy>KHHHaH npoBo
JIOKa MapKH P no [QCTy 9389-60. 

BaJibl, pa~Ta10w.He B TH>KeJihIX ycnoBHHX H np~ BhlCOKHX 
TeMnepaTypax, HaBHBaIOTCH B PHJle cnyqaeB H3 c5poHaosoii 
npooo.110KH. Ha sroA >Ke nposonoKH HaBHBaIOTCH )J.HaMar
HHTHhle BaJibl. 

[Hc5KHe nposo.11oqHble BaJibl MoryT c5h1Th TaK>Ke paa.n.eneHbl 
Ha BaJLbl npusoaOB cu/l08btx, npu6opHbtX u ynpas1tenua. 

Banhl CHJIOBbIX npHBO)J.OB CJiy>KaT JJ.JIH nepeJJ.aqH epama10-
w.ero MoMeHT.a pac5oqeMy oprauy, a eaJihl npHc5opHhlX npHBO· 
,II.OB H npHBO)lOB ynpaeJieHHH B no)laBJIHIOW.eM c5oJihlUHHCTBe 
cnyqaeB - JIHWh JJ.JIH nepe)J.aqH spaw.eHHH. • Ilepe,n.asae
MhIH HMH MOMeHT CJIY>KHT qaw.e scero JJ.JIH npeo)(OJieHHH 
conpOTHBJieHHA, B03HHKalOW.HX B npnc5opax, H CHJI TpeHHH 
BaJJa 0 6poHIO. 0.D.HaKO H3BecTHbl CJiyqaH, Kor.n.a ·saJIW 
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noc.neAHHX auyx rpynn npa80Aou-nepe.n.aIOT B~bMa seaqa-
1'eJihHWe epaw.a10w.He M9MeHTbl. 

0cHOBHlile Tpe6oeaHHH. npe,D.'bSBJJ.ffeMble 'K BaJiaM CHJIOBblX 
npHBO.ll.OB: y.n.qenereopHTeJibHaH ,D.OJiroeeqHoCTb H AOCTaToq
HaH nonepeqHaH raoKoCTh. J].JIH eanoe npaeo.n.oe ynpae:ne
HHH, HapJJAY c nonepeqHOH rHOKOCTbIO, pema10rn.ee 3HaqeHHe 
HMeeT BhlCOKaH KPYTHJihHaH .>KecTKOCTb. B cooTBeTCTBHH 
c 3THM B8Jlbl npHBOJl.OB ynpaBJieHHH COCTOHT, KaK npaBHJIO, 
H3 66nhwero qacna cnoee npoeonoK MeHhWHX .n.uaMeTpoe,. 
qeM eanbl CHJIOBblX npueo.n.oe {THDbl B2 H Bl cooTBeTCTBeHHo). 
Ba.iibl npuoopHblX npueo.n.oe HapH.n.y c BhICOKOH ):\OJiroeeq-

aJ 6J 
Cl>Hr. 3. fH6KHii npOBOJIOqHhlii BaJI: 

a - npaBOl'O apa~eHHH; 6 - .neBOl'O apa~eHHH. 

HocThIO .n.oJI.>KHhl oona.n.aTh ~cTaTOqHoii ponepe11Hoii ruo
KOCTbIO H KPYTHJihHoii JKeCTKOCTbIO. 

ruoKHe B8JlbI B 38BHCHMOCTH OT qffCJl8 CJIOeB H8BHBKH qaCTO 
no.n.pa3,D.eJI:SUOT Ha 0)1.HOCJIOHHble, MaJIOCJIOiiHhie H MHOrOCJIOH
Hble. 0AHOCJIOHHhle eaJihI, npe.n.cTaBJISIIOUJ.He coooii npy>KHHbl 
KpyqeHHH, npaMeHHIOTCH oqeHb pe)l.KO, rJiaBHbIM oopa30M 
KaK .n.eMncpupy10rn.He H npe.n.oxpaHHTeJibHbie 3BeHbH CHJIOBbIX 
ueneiL Tipa AH8MeTpax BaJIOB OT 4 AO 12 MM MaJIOCJIOHHbIMH 
npHHHTO Ha3bIBaTh saJihl, HMe10rn.ue He oonee 11erbipex cnoee 
H8BHBKH. J]..nH BaJIOB AH8MeTpOM OOJiee 12 MM H MeHee 4 MM 
.ll.eJieHHe Ha MaJIOCJIOHHbie H MHOI'OCJIOHHbie OTCyTCTBYeT. 
3TH TepMHHbl ycJIOBHbl. 

B 3aBHCHMOCTH oT HanpaeneHHH HaBHBKH eHemHero CJIOH 
npoeoJioK pa3JIHqa10T ean1i1 npaeoro H neeoro eparn.eHHH. 

!Jll.llOM npaeoeo BpaU{eHUR H83b1BaeTCH BaJI' BHellJHHH CJIOH 
npoBOJIOK KOToporo npu 38KpyqHBaHHH BaJia co CTOpOHbl 
npaeo.n.a no 11acoeoii cTpe.nKe. 3aKpy11ueaercH no.zr.ooHo 
naKery UHJIHHAPHlleCKHX npy>KHH, T. e. CTpeM:HTCH yMeHb
WHTb c~ii )J.HaMerp. BanoM neeoro eparn.eHHH Ha31i1eaercH 
Ban,:eueIDHHii: CJIOH.KOTOpo-ro 33KPY11HB8eTCH npH 3aKpyqaea
HHH __ B~~ ~ - C'f'.OPO.llb! - _!_I.PHJ30A8 _npOTHB qac<?.~Q~ CTpeJIKH. 



4. Buw Tana Bl 

Q, .. 
.at :llo: .. C.nol! eaaeaKe :il:c .. 
i;:i? ~~ Q. = :o; .... ..:c 

OC5os11a· == ~a 

I I I I I I 
~~ ="' .. " 

I I 11eeHe :ii..: .. >-e; ~~ 8-l! 0 :a i; 
c:,. l·l! 2-l! 3·A 4-A 5-A 6-l! 7-A 9-A "' 0 .. ~i:: :i:: = lll t:to := .... 

B MM qHC.110 npoao.nox B CJJOe x ,l{HllMeTp npoBO.llOKH B MM IQ"' 

81-6 6 0,2 0,7 4X0,6 4X0,7 4X0,7 4X0,7 0,185 

81-8 8 0,2 0,7 4X0,6 4X0,7 4X0,7 4X0,7 4X0,8 o,al8 

81-10 10 0,2 (1,8) 4X0,8 4X0,8 4X 1,2 4X 1,2 0,451 

81-12 12 o.a (1,8) ax 1,0 ax 1,2 4X 1,2 4X 1,8 0,701 

81-16 16 0,3 (2,0) 4X 1,0 4X 1,0 4X 1,2 4X 1,6 4X2,0 J ,163 

81-20 20 o!a (2,5) 4X 1,2 4X 1,6 4X 118 4X2,0 4X2,0 .1,858 

81-25 25 0,4 (2,5) 4X 1,2 4X 1,6 4X 1,8 4X2,0 4X2,0 4X2,5 - 2,922 

81-aO ao . 0,5 (2,5) 4X 1,2 4X 1.6 4X 1,8 4X2,0 4X2,0 4X2,0. 4Xa,O 4.244 

81-40 40 0,8 (2,5) 4XJ,2 4X 1,6 4X 1,8 4X2,0 4X2,0 4X2,0 4X2,5 4X2,5 4Xa,O 7,99~ 

n p e 11e11 a e e e. B Ta6.nel(e a cxo6xax npeae,lleHbl JlH&MeTPl>I c'ep,lleQHHKOB, e~a.nexae11wx es aa.na noc.ne ero eaauaxu • 

.ztonycxae11&1e OTKJIOHeHHSI no ;ztHaMeTpy ± . .rt.1111 aa.na 81-10 OTK.llOHeHHll _-t:1,;:J. 
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I'u61<.ue nposo/IO'l.Hble ea.11bl 

BaJI npaBoro Bpamemrn HMeer BHeIIIHHii cJ1oil c J1eB03a· 
XO.II.HOH HaBHBKOH (qmr. 3, a), a BaJI JleBoro BpameHHH ~· 
c npaB03aXO)J.HOH (<Pnr. 3, 6). 

IlpJ:f BpameHHH BaJla B HanpaBJieHHH, npoTHBOnOJIOJKHOM 
. HanpaBJleHHIO HaBHBKH BHeIIIHero CJIOH, ero pa60TOCnoco6-
HOCTb CHml<aeTCH. 

BaJlbI THna B 1 (Ta6J1. 4) H3rOTOBJIHIOT~H B cooTBeTCTBHH 
·c BTY 132-54, BTY HK3n 302-43 }{ BTY 3 100-58. 

f n6Kne BaJibI pa3JIH"l!aIOTCH no HOMHHaJibHOMY )J.HaMerpy' 
BXO)J.HI.IJ.eMy B o6o3Hal!eHHe BaJia, HanpaBJleHHIO BpameHHH 
}{ YCJIOBHHM nocTaBKH. ,[I.JIH BaJIOB JieBoro epameHHH B o6o-
3Hal!eHHe BBOJJ.HTCH 6yKBa JI. B CJlyqae Heo6xo)J.HMOCTH )J.JIHHa 
BaJla B MHJIJIHMeTpax BBO,D.HTCH B o6o3Hal!eHHe }{ 3anHCbI· 
BaeTCH B KOHU.e o6bil!HOrO o603Hal!eHHH BaJla. 

BaJibI B 1 H3roTOBJIHIOTCH rrpasoro H JleBoro spameHHH 
)J.HaMeTpOM 6, 8, 10, 12, 16, 20, 25, 30 }{ 40 MM, MeTpa:>KOM 
}{JI}{ MepHbIMH OTpe3KaMH, 6e3 6pOHH }{JI}{ c HOpMaJlhHOH JleH
TOl!HOH 6poHeH, a TaKJKe MepHbIMH OTpe3KaMH c HOpMaJihHOH 
JleHTOl!HOH 6poHe~ }{ apMaTypoii. 

B 3aKa3e yKa3hIBaIOTCH HOMHHaJlhHhIH JJ.HaMerp, HanpaBJle
HHe BpameHHH }{ yCJIOBHH nOCTaBKH0

• 

BaJI npasoro BpameHHH THna B 1 c 6poHeH rnna B 1 )J.Ha
MerpoM 20 MM}{ )J.JIHHOH 6100 MM o6o3Hal!aeTCH Bl-El-20 x 
x 6,1, TaKOH *e BaJI JieBoro BpameHHH - BlJI-El-20 x 
x 6, l ,a TOT :>Ke BaJI npaBoro BpameHHH c HOpMaJibHOH apMa
TypoH rnna A Bl - El-A-20 X 6,1, HJIH Bl00-20 x 6,1. 

BaJlhI B 1 H3rOTOBJIHIOTCH H3 CTaJlhHOH npoBOJIOKH MapoK 
OBC }{JI}{ BC (Jin6o KJiaCCOB I }{ II) no rocry 9389-60. 

IloBepXHOCTh BaJia )J.OJl:>irna 6hITh poBHOH }{ llHCTOH; Koppo-
3HH Ha nosepxHoCTH He )J.onycKaercsi:. BHTKH npoBoJioK 
.Il.OJIJKHhI nJIOTHO npHJieraTh 0)1.HH K )J.pyroMy; He )J.OnycKaIOTCH 
pa3pb!Bbl, paCCJIOeHHe }{ BbinYllHBaHHe OT)J.eJihHblX BHTKOB. 
KoHU.bl BaJla JJ.OJl}!{Hbl 6bITb OTOJK}!{eHhI Ha )l.JIHHe He 6oJiee 
yKa3aHHOH B Ta6JI. 5 }{ no.n.TOpU.oBaHhI nepneH,!l.HKYJIHpHO 
OCH BaJla. 

5. AJJHHa OTOlKlKeHHblX KOH~oB eaJJoB THna Bl 

)J.uaMeTp B8Jl8 B MM \ 6 \ s \ 10 \ 12 \ 16 i 20 \ 2s \ 3o 

uf:";! OTO>IOKeHHOro KOH· I is I 20 ) 2s \ 2s \ 30 140 ! so 160 



OrKJioHeHHSI ,1.UIHH B8JIOB, H3l'OTOBJISleMhlX, MepHbIMH OTpes-
KaMH, . He ,!J.OJDKHhl npeBhlWaTh BeJIHqHH, yKa3aHHhlX 
B Ta6JI. 6. 

8. AonycTHMwe oTIUIOHeHHR JUIHH 911.1108 THRa Bl, nocTUJIReMwx 
MepHWMff OTpe3KaMH . 

HOMHH3JlbH3H .ll.JIH-1 
Ha B MM 

.;;;;2000 I 2000-50~ ! sooo-10 oool :> 10 ooo 

OT~ I I I I 
' 

.UonycKaeMwe +50 +so +125 +150 
KJIOHeHHH B MM 

n p H Me 'I a H He. MaKCHMUlbffaJI AJIHHa Banos THna Bl (6e3 CTbl• 
KOBKH) 10,5 M. Ilpu HOMHH8nbHOll AnHHe sana 6onee 9 M AOOYCKBIOTCH CTbl• 
KOBble MYcl>Tbl no O,ll;HOll ea KBlKAble nocne11yio~ne 5 M. 

Ban Bl-40 H3rOToBnHncH no TY 104-51. 
.ll.nH Hero ,!l.onycKanoch O.D.Ho npope>KeHHe wupuHoif 

.D.O 1 MM Ha 1 noe. M. ' 
Ban1i1 THna B2 {Ta6n. 7) H3rOToBJIHIOTCSI B coOTBercTBHl:I 

c TeXHnqecKHMH ycnoBHSIMH, yKa3aHHhlMH B Ta6JI. 8. 
Banbl THna B2 .D.HaMerpoM 5 MM ·" 6onee MoryT npnt.1e

HS1TbCS1 TaK:>Ke B CHnOBhlX nepe.n.a11ax. 
Banhl THna B2 .D.HaMerpoM 4; 5; 6,5 H 8;2 MM H3fOTOBnSllO)'CSI 

H3 CTanhHOH npoBonoK,11 MapoK BC H QBC no rocty-9386-60. 
Ban .D.HaMerpoM 3 MM HaBHBaeTcH H3 KpeMHe-MapraHUOBHCToif 
6poH30BOH nposonoKH Bp. KMu. {fOCT 5222-50) H o6Jia.D.aer 
BechMa BbICOKHMH aHTH!l>pHKUHOHHblMH, aHTHKopp.o3HHHblMH 
H aHTHMarHHTHhlMH csoifcTeauu. 

TiosepxHOCTh Banos .D.on»rna 6h1Th qHcToif. BhlnyqutsaHue 
OT.IJ.eJlbHblX npoBOJIOK JJ.OilYCKaercSI B . npe.n.enax JJ.OnycKa 
Ha )UfaMe:rp .D.ns eanoe .D.HaMerpoM 6,5 H 8,2 MM He 6onee 
0,2 MM Ha.D. nosepXHOCTblO Bana Ha paccTOSIHHH .150 MM O.IJ.HO 
OT .D.pyroro no sceif JJ.nHHe Bana. . 

.LI.onycKaeMaH npope>KeHHOCTh Me>K.D.Y nposonoKaMH cnoH 
H BH.D. o6pa60TKH KOHUOB Bana np.HBe.D.eHbl B Ta6n. 9. 

BaJihl B3 .D.HaMerpoM 4,3 H 8,3 MM H3rOTOBJISIIOTCSI cepnifHo 
(Ta6n. 10). 

I-fa HHX nepBblH H,!\er Ha YKOMnneKTOBaHHe npHBO.Il.OB 
yripasneHHH npu6opaMH, a BTopoif npuMeHS1ercS1 B npuso.D.ax 
wnnct>oBanhHblX CTaHKOB. 



7. Ba.nw THna 82 (JI.mi npHBOJlOB ynpasJieHHll, lipH6opos H HeKOTOpbIX CHJIOBbl~ nepe,l{a'l) 

. ... 
..: fl: CJioll HRBHBKH 
:ii Q, 

= ., 
~ " 

I I 
06opHa11e- ,nonycK Q, 

I I I I I 
.. Q, .. 

BBe eana = .. Cll 1-11 2-11 3-11 4-11 5-11 6-11 7-11 8-11 
=~ :ii,. 
:I! ... '"111 o= == ::c:'t l::la: 

B MM 
4HCJIO npOBOJIOK B cnoe x /IH8MeTP npoBOJl~KB B MM 

B2-3-Bp 3 +o,3 0,35 4X0,35 6X0,35 IIX0,35 llX0,35 -0,1 

B2-4 4 +o.4 0,5 6X0,3 6X0,3 8X0,3 12X0,4 llX0,4 -0,25 

B2-5 5 -0,2 0,5 4X0,35 6X0,4 8X0,4 IOX0,5 IOX0,5 

B2-6,5 6,5 +o.3 0,5 6X0,4 8X0,4 8X0,5 8X0,5 12X 0,6 lOX0,6 
-0,1 

B2-8,2 8,2 +o,3 0,5 4X0,5 6X0,5 6X0,5 8X0,6 12X0,6 12X0,6 12X0,6 
-0,I ' 

B2-10:3 10 ±0,2 0,5 4X0,5 6X0,5 6X0,5 8X0,6 IOX0,8 IOX0,8 !OX 1,0 

B2-12-3 12 ±0,2 0,5 
I 

4X0,5 4X0,5 6X0,6 6X0,6 8X0,8 8X0,8 lOX 1,0 lOX 1,0 

TI pH Me 11 a H H >1: I. ECJJH-/IHRMeTP npOBOJIOKH llJl>I HRBHBKH eanoe /IHRMeTpOM 5 MM H/leT c 11onyCKOM no eepxHeM}' 
npe,;;eny, To 11onycKaeTC>1 aaMeHa npoeonoKH ,l(HaMeTpoM 0,4 MM Ha npoeonoKy 11naMeTPOM 0,3 MM 11n>1 3-ro H 4-ro enoee 
c TeM, 11Tol5bl Hapf(lKHblll ./J:HaMeTp eaJJa ocraeanc>1 e npe11enax 4,8-5,0 MM. . 

2. Banbl B2- 0-3 H 2·12-3 cepelleo He BblnycKalOTC>I (6b1JJO Bblny~eHo HeCKOJJbKO onblTHblX naprell). 
. ' 
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26 11.sTaAu nepeaa~ c zu6KuMu eaAa..itu 

8. Buw THna 82 ti HX npHMeaeaHe 

HoMB· 
H8Dp8- Bee I HB.llbBhlit 

AB8MeTp aneeue 0CIJJ8CTb npuMeueHHll TY noe. M 

B MM BP8~eeu11 B KI' 

. 
3 npasoe nepe.11.a'la spaineHHH Me· BTY 133-54 0,063 

X8HH3M8M H npH6opaM 
4 To :iKe To :1Ke BTY 134-54 0,081 
5 Jlesoe nepe.11.a'la Ma.noro KpyTsi-

mero MOMeHTa npH 
3000 06/MHH H He MeHee 
400 '!SC. pa60Thl 3TY 64-49~ 0,140 

6,5 npasoe nepe.11.a'la spameHHH Me-
X8HH3M8M H npH6opaM 3TY 32-49 0,224 

8,2 To :IKe To :IKe 3TY 32-49 0,356 
8,2 Jlesoe npHBO.ll. 9.neKTpH'lecKHX BTY 72-49 

annapaToB .ll.JISI O'IHCTKH 
Kopnycos cy.11.os OT Koppo-
3HH H crapoH KpacKH BTY 99-51 0,356 

9. .Z.onycK8eM8R npopeXleHHOCTb H BHJI. olipaliOTKH KOHUOB B8Jl8 

HoMB· 
H8.llbHhll! J].onycKaeMa11 npopemeHuocTb Be11 oopaCIOTKB 
AHaMe'J'.p Me>K11y npoao.110K8MB cno11 KOH~OB 88.118 

B MM 

3 Ilo BCeM CJIOHM H no BCeH 3aTOpUOB8Hbl H onaHHbl 
.11..nHHe Ba.na He 60.nee 0,25 MM HS .ll.JIHHe 20-30 MM 

4 no BCeM CJIOSIM, KpoMe Bepx- 3aTOpUOB8Hbl H onaHHbl 
Hero, AO 0, I MM. Ha sepxHeM HS .ll.JIHHe 30-40 MM 
cnoe He 60.nee 0,05 MM Ha pac-
CTOSIHHH 150 MM 0.11.HS OT .!I.PY· 
roli 

5 no BCeM CJIOSIM, KpOMe Bepx- 3aTopnoeaHbl H onaRHlil 
Hero, 0,04 MM. Ha sepxHeM Ha .ll.JIHHe 25-30 MM 
c.noe 0,04 MM Ha pacCTOSIHHH 
160 MM 0.ll.H8 OT .11.pyroH: 

3BTopnoeaHbl H 
. 

6,5; Ilo eceM cnosiM, KpoMe eepx- OD8l1Hbl 
8,2 Hero, 0,05 MM; Ha sepxHeM HS .ll.JIHHe 30-40 M.M • 

. c.noe 0,05 MM Ha pacCTOllHHH 
150 MM 0.11.Ha OT .11.pyroH: 

n p u M e 11 a e u e. npopexteeeocT& npoaep11eTC11 a BblTlllfYTOlll 
COCTOllHHH. Onal!Ka DPOBSBO)IHTCll npenoeM noc-18 HJJH Me)lblO. BBJJbl 
11on>1tHbl ClblTb np11MoJJeHellHbl. HcKpeBJ1eHe11 e BOJJHHCTOCTb ee 11ony-
CK8IOTCll. 



I'u61Cue npOtlO./IO'lHble BCl./lbt 27 

to. CCiopewe aanw Tena 83 

"' .. ... ~ill .. C.11011 HBBBBKB . .. Ill '°:ii :i .. :: ; g,111 

== Ill= .. = 
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.... . Ill O{ ~o ~ fc 

06oaeaqeeue :ii-= .. = 0: 1-11 2-11 3-11 4-11 5-A 0 :ii 0: 0 Ill .. "' 
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B MM 'IBC.JIO npoBO.JIOK B c.11oe x )IBaMeTp 
npOBO.JIOKB t 

83-4,3 4,3 +0.1 0,5 4x0,4 6x0,5 8x0,5 8x0,5 l 
83-8 (0,8) 4x0,6 4X0,7 4x0,7 4X0,7 4X0,8/ 
83-10-3 (1,8) 3x0,8 3x0,8 4xl,2 4xl,4 
83-12-3 (1,8) 3xl,O 3xl,2 4Xl,2 4Xl,8 

n p e M e 'l a H e e. no,11 coopHblMK aanaMH TKna B3 no,11pasyMeea10Tc11 
eanbl, KsroroeneHHble coopKoil c HaT11roM npe,11aapKTenbHO HaBKTblX 
0T,11en&Kb1X cnoee. 

Banhl 83· l 03 H 83-123 BhlnymeHhl e HesHallHTin:hHOM 
KOJIH'leCTBe 8 8H,Zl.e OilbITHblX napTHiL 

Ban.hi THna B2-A {Taon. 11) npHMeHHIOTCH 8 np1rno.zr.ax 
a8TOMOOHnhHbIX, ~OTOllHKneTHbIX H .zr.pyrex npu6opo8. 

·Banhl .U.HaMeTpOM 3,3 MM npHMeHSllOTCSI 8 OCH08HOM 8 npH-
80.U.aX a8TOMOOHnhHbIX H MOTOUHKneTablx npu6opo8. 

· B 06oaua11euee 8ano8 ne8oro 8parn.eHHH 880.U.HTCH 6yK8a JI . 
.[{nH 8ano8, no.zr.8epraeMbIX TepMH'lecKOH o6pa6oTKe H O.U.H0-
8peMeHHOH 8bITSl>KKe Ha cneueanhHOH ycTaH08Ke, 8 0003Ha-
11eHHe 880.!1.HTCSI 6yK8a T. 

Ban B2T-3,3-A no C80eH KOHCTPYKllHH COOT8eTCT8yeT 8any 
B2TJI-4,l-A 6ea 8HewHero {HapymHoro) cnoH. Ban B2-3,8-A 
npeJJ.Ha3Ha11aeTCH .zr.nH npH8o.zr.a .U.HCTaHUHOHHoro ynpa8ne
HHSI. Banhl B2TJI-4,l-A npHMeHHIOTCH 8 o~H08HOM 8 npe-
80.zr.ax KOHTponhHblX npe6opo8, TaKCOMeTpo8, TaxoMeT
po8 H cnu.zr.oMeTpo8 HeKOTOphix MaWHH. Ban B2T-5,3-A 
npHMeHHeTCSI 8 npH80.U.aX a8TOMOOHnbHblX CTeKnOO'IHCTH
Te.iieu. 

Ha8H8Ka 8_ano8 JJ,onmHa ohITh pa8HOMepHo8 H nnoTHoii; 
OCb 8ana - npHMOnHHeHHOH, 6e3 3aMeTHOro OCTaTO'IHOro 
H3rH6a. 3aaopb1 Me>K.U.Y 8HTKaMH npo80nOK Ha OT.!1.eJibHbIX 
y11acT.Kax .zr.on>KHbl OhITh MeHee 0,2 MM H He ooJiee 11eM 8 AByx
Tpex MecTax Ha Ka>KJJ.blH MeTp .!1.JIHHbt 8aJia. 



II. Ba.nw THD& 82-A (AJJll. npHBOAOB &BTOMo&iJll>HWX H MOTOl(HIUleTHWX npaGopoa) 

"' .at .. C.noll uaeHBKH 
"' o;:I p,: .... == lo: .. = 

I I 
y C.llOBHOe o603H8· ="' u .,,. 

I I ~ .. ;... :i!:fc 'Jeuee no qepTe:ataM 
0C!0311B'JeHHe t:: '""' I-A 2-11 3-11 4-l! 5-ll 

:d 0 ., ., 38BO~OB-H3rOTOBH-- t:( l::fu 1 Te.nell 

B MAt ; I lJec.no npoeo.noK e c.noe X ~HaMeTP npoeo.noKH 
B MM 

B2T JI-2,3-A 2,3 ±0,1 0,5 4X0,31 4X0,31 4X0,3l -- I 
\ 

+0.1 
B2T JI-3,3-A 3,3 .:_Q,2 0,5 4X 0;31 4X 0,31 4X0,4 5X0,4 TB-001 

+0.1 
4X0,4 B2T-3,3-A 3,3 ~.2 0,5 4X 0,31 ·4x 0,31 4X0,4 fB-116-3802703 

• 
+0.1 

4X0,4 B2Jl-3,3-A 3,3 -0,2 0,45 4X0,31 4X0,31 4X0,4 TB-OOlH 

B2T-3,8-A 3,8 ±0,2 0,5· 4X0,31 4X 0,31 6X0,31 9X0,4 12X0,3 rs 15/1-A 

B2TJ'I-4,l-A 4,1 ±0,l 0,5 4X0,31 4X0,31 4X0,4 4X0,4 4X0,4 TB-003 

B2TJ1~4,l.·Al 4,1 -0,2 0,4 4X.0,31 4X0,31 4X0,4 4X0,4 4X0,4 fB-21-3802703 ,,. , . 
B2T-5,3-A .-5,3 ~0,2 0,5 4X0,4 4X0;5 4X0,5 4X0,5 4X0,5 fB-43-5205703 

. -· 

TY 

2216-50 

2216-50 

2216-50 

fB 15/1-A 

4-52-55 

2223-50 

4-194-57 
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JlnH HaBHBKH Banos THna B2-! npHMeHS1eTCS1 nposonoKa 
us ·KoHcrpyKU.HOHHOH yrnepOJJ.HCTOH cra.nH no MTITY 2487-50 
HJIH lIMTY: 4525-54 (Ta6n. 12). 

12. Dpoe~oKa AH rH6KHX e&llOB B2-A 
.· 

JJ,onyc:K Ha npep;e.n npo11- ConpoTaa.ne-
PeKoMes· .ztaaMe1:P HOCTH Ha Hiie pa3pb1BY 

p;ye111111 )l;H3MeTp npa llCDblT3-DPOJ10.llOKll B MM B MM pac:T11lKeHae 
MapKa C1'8.llB 0 6p B KI'/MM 1 HHH c ysnOM 
- B % f1 6p 

45-55 I o.31; o.35; I 
0,4; 0,5 - ±0,02 I 140-180 !He MeHee 60 

II p H M e 11 a H e e. Oaa.nbHOC:Tb npooo.noKH B npep;e.nax p;onyc:Ka 
Ha pa3Mep. 

CepJJ.eqHHKOM JJ.JHI HaBHBKH Banos B2-A 061i1qHo CJIY*HT 
npoBOJIOKa KJl'acca II no rocTy 9389-60. 

fH6KHe npoBoJioqHble BaJihI )J.JISI npHBOJJ.a aBTOM06HJlbHbIX 
npHoopoB JJ.OJI)l{Hbl o6ecnetIHBaTh paBHOMepHOCTb Bpaw.eHHff 
npHso.11.uoro sana npH6opa. OcHOBHoe BJIHSIHHe Ha paBHOMep
Hoctb Bpaw.eHHH BaJia OKaShIBaeT ero rH6KOCTb, no3TOMY 
B8Jlbl aBTOMOOHJlbHblX npHoopoB nO)J.BepraIOTCSI TepMHqecKOH 
o6pa6oTKe c OJJ.HOBpeMeHHOH BbITH)l{KOH Ha 5-10%. 
BhlTsUKKa ee.n,eT K HeKoTOpoA pa3pSIJJ.Ke cnoes H, CJie)J.osa
TeJlhHO, K ysenJitteHHID rn6KOCTH sana. 

· OcsoeHo npoH3BOJJ.CTBO rH6KHX sanoB 6e3 TepMHqecKoH 
o6pa60TKH (B2Jl-3,3-A, 3aBOJJ.CKHH qepTe)I{ TB-OOIH). lj.eo6-
XOJJ.HMaH rn6KoCTb coo6w.aeTCSI «pa3MHHKOH» BaJia (npornrH· 
BaHHeM ero qepes pHXTOBaJihHOe ycTpOHCTBO). 

6POHSI ·rH&KHX BA.ROB 

fH~KHH Ban 3aKJiroqeH B cneu.HaJlbHhlH KO)l{yX, Ha3t>IBae
MhIA ·6poneu. 0)1.HaKO H3BeCTHbI cnyqaH pa60TbI KOPOTKHX 
sa.llOB 6e3 6pbHH. BpoHH S1BJIS1eTCS1 csoeo6pa3HhIM rH6KHM 
no)i.UIHnHHKOM, BOcnpHHHMaIOW.HM ycHJIHSI, nepe)J.aIOw.HecSI 
Ha BaJI. BpOHSI y)J.ep)l{HBaeT KOHCHCTeHTHYIO CMa3Ky, npeJJ.0-
xpaHBeT BaJI OT sarpS13HeHHSI H noBpe)l{)J.eHHH H 3aW.HllJ,aeT 
o6c.nyxornarow.u8 nepcoHan OT 3aXBaTa sanoM. 

KpoMe Toro, 6poHH, noBhIIDaH ycToAquuocrh sana · npo- · 
THB JfeTJ1eo6pasosaHHS1, ysennqHsaer ero JJ,onroeeti:~o¢T& 
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H uarpyaoquy10 cnoco6l!.OCTh. TIOCJJe.zr.nee ceoiicTBP 6pouH 
oqeHh Ba>KHO H qacTO onpe.zr.eJISleT o6JJaCTb npHMeHeHHSI 
TOH HJJH HHOH KOHCTPYKU.HH 6poHH H npHeo.11.a e II.MOM. 

BpouSI .zr.oJJ>KHa o6JJa.zr.aTh .11.ocnTOqHoii MexauHqecKoii npoq
HOCThIO, H3HOCOCTOHKOCTbIO, repMeTHqHOCTblO H· rH6KOCTblO. 

Bonpoc o CTeneHH rH6KOCTH 6p9uH JJ.OJJ>KeH pemaTbCSl 
no-pa3HOMY B Ka>K.11.0M OTJJ.eJJbHOM CJiyqae npHMeHeHHSl rH6-
KOro BaJia. qeM >KeCTqe 6pouS1, TeM JJyqme ycJJOBHH pa60Thl 
BaJia. B Tex cJJyqaHx, Kor.11.a Heo6XOJJ.HMO JJerKo H TO'lHO MaHH
nyJJHpoeaTh HHCTpyMeHTOM, npHBOJJ.HMblM BO epaw.euHe rH6-
/KHM BaJJOM, 6oJJee >KecTKaSI 6poHSI JIHlllaeT npHB0.11. npeHMy
W.ecTB, CBSl3aHHbIX c MaJIOH nonepellHOU >KecTKOCTblO BaJJa. 
Ilo3TOMY B no.11.06HhlX CJiyqaSIX >KecTKOCTb . 6pOHH .!1.0Jl>KHa 
6hITh 6JJH3KOH K >KecTKOCTH BaJia. Bo ecex ocTaJihHhIX cJJy
qaS1x nonepeqHaSI >KecTKOCTb 6poHH .!1.0Jl>KHa 6h1Tb 3HaqH-
TeJ}bHO 6oJJhIIle rionepeqHoii >KecTKOCTH BaJia. .. 

Cyw.ecTey10w.He KOHCTPYKU.HH 6poHH, OCHOBHhie BHJJ.hI KOTO
phlx npHee.11.eHhI B Ta6JJ. 13 H 14, MOryT 6hITb o6'beJJ.HHeHl>) 
B qeTbipe rpynnbl: mKaH.eBble, pe3UHO-mKaHe8ble, MemaAAU

'leCKUe u pe3UHO-MemaAAUl.leCKUe. 

BpoHH PT (B3) npoH3BO.IJ.HTCSI cepHiiHo e coornel-c'ieHH 
c BTY 147-56 .ll.JISI eaJJa Bl JJ.HaMeTpOM 12 MM. 0Ha cocTOHT 
H3 CTaJJhHOH cnHpaJIH, HaBHTOH c maroM 5 MM, onJJeTKH 
H3 CTaJihHOH ·OU.HHKOBaHHOH npoBOJIOKH, eyJJKaHH3Hpoeau
HOU MaCJIOCTOHKOH pe3HHhl c KOP.11.HhIMH npoKJia.11.KaMH. 

Ha onJJeTKY uaJJo>KeH cJJoii MaCJJOCTOHKOH pe3HHhI TOJiiIJ.H
uoit ue Menee 1 MM, 3aTeM TKaueeaS1 npoKJJa.11.Ka H uapy>KMbtu . 
CJIOU pe3HHhl TOJJW.HHOU TaK>Ke He MeHee 1 MM. ' 

BpoHH THna Bl (n6JJ. 15, 16, 17, 18) H3 CTaJihHOH npo<l>H
JJii.poeauuou JJeHThl c ac6ecTOBhlM ynJJOTHeHHeM.npHMeHSleTCH 
npeHMyw.ecTeeuuo c BaJiaMH THna B 1. Ona npe.11.cTaBJJSleT 
co6oii MeTaJJJJHqecKHH pyKaB, ceepHyThlH H3 CTaJibHOH npo
cf>HJJHpoeaHHOH JJeHTbI. TipO<l>HJJb JJeHTq( npH ceepTbIBaHHH 
ee e cnHpaJib noaBOJJSleT noJJyqHTh aaMoK, e KOTopoM .11.JISI 
ynJJOTHeHHSI npoKJJaJJ.hIBaeTCSI ac6ecroBhIH llIHYP· 

BpoHSI THna B 1 H3rOTOBJJSleTCSI e COOTBeTCTBHH c BeJJ.OM
CTBeHHhlMH TexuHqecKHMH ycJJOBHSIMH BTY 132-54 (BTY 
HK3TI 302-43 H BTY 3100-58). 

MaTepHaJJOM .ll.JISI ceepTKH 6poHH CJIY>KHT CTaJihHaSI JJeHTa 
HH3KoyrnepOJJ.HCTaSI, XOJI0.11.HOH npoKaTKH, 1-11 K.Oa~COB 
TOqHOCTH,' HenonHpoBaHHaSI, oco6o MSlrKaSI, nOBblllleHHOH 
TOllHOCTH no TOJIW.HHe, o6pe3HaSI no fOCTy 503-41. ' 



13. Ocaoeawe BHJl.W TIUllleeoii H pe3HH0-Tll:&HeeoA CJpOHH 

Tun ti~OHH u KPaTKa11 xaiiaKrepucTHKa I 

TKaHeeaH GpoHH T c eHyTpeHHeH 
cnHpaJiblO. 0rJIH'l8eTCJI rH6KOCTbJO, 
JierKOCTblO H KpacHBblM BHeWHHM 
BH){OM. IlpHMeHJleTCJI ){JIJI JierKHX 
B8JIOB 6oJibWOil rH6KOCTH npH He-

. auaqHTeJibHOH ){JJHHe (AO 1,5-2 M), 
' TaK K8K npoqHOCTb ee B npo,u;OJibHOM 

uanpaBJieHHH HeeeJIHKa. OcHoeoii: 
KOHcrpyKUHH CJiy:arnT npy:IKHHa H3 
TepMHqecKH o6pa6oTaHHOH CT8JIH, 
noKpblTaJJ PHAOM xJion11aro6yMa:1K
HWX OnJieTOK. IloK'pblTHe ynpyrHM 
JiaKOM coo6IUaeT 6poHe repMeTHq
HOCTb H onpHTHWH BHeWHHH BH,D;. 
CepHHHO npOH3BOAffTCJI 6pOHJI ,D;JIJI 
npHBO,u;a 3yooepa11e6HOH oopMaWHHbl 

06Jier11eHHaJ1 TKaHeeaH 6poHH OT. 
BHyTpeHHeii cnapaJIH He aMeeT, OT
JIH11aeTcJ1 JierKOCTblO H .u;eweBH3HOiL 
IlpHMeHHeTCH e npaeo.u;ax, pa60Taio
IUHX B JierKHX ycJIOBHJIX, oco6eHHO 
'18CTO B npaeo.u;ax AffCT8HUHOHHOro 
ynpaBJieHHH pa3JIH'IHblMH npaoopaMa 

YcaJieHHaJJ TKaHeeaJJ 6poHH YT 
OTJI11qaeTCJ1 'OT 06bl'IHOH TKaHeeoii: 
H8JlllqHeM ){OilOJIHHTeJibHblX yCHJIH
:reJibHblX npy:IKHH B MecTax O:IKH,u;ae
MWX pe~KHX H3rH60B. IlepeMeHHblH 
npCMl>HJib npy:IKHHbl o6ecneqaeaeT 

· nocreneHHblii: nepexo.u; OT :iKecTKOro 
H~KOHe'IHHKa K rH6KOH 6poHe 

TKaHeeaH 6poHH BT c BHyTpeH
Heli cnapaJibJO H npoBOJIOqHoii: orr
JierKoA. He){OCTaToqHo repMeTH11Ha; 
cep11AHO He npOH3BOAHTCJI 

Sc Kua 

31 
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Tnn 6ponn n KpaTKan xapaKTepncTnKa 

PesHHO·TKaneeall 6pOHll PT (53). 
ll.onroeequa, repMeTH'IHa, HaHMenee 
IIO)l.3TJIHB3 B rrpO)l.OJlbHOM uanpaeJJe
HHH. Ona COCTOHT HS CTaJJbHOii Tep
MHt1ecKH o6pa6oTauuoii BHTOii neu
TOt1noii rrpy}KHHbl H XJIOII'13TOOYM3}K· 
HOH HJIH CT3JlbHOfi OllJleTKH, JlOKpbl· 
Toii cnoeM eyJJK3HH3Hpoeaunoii pe
SHHhI c KOp)l.HblMH npocJJOHK3MH. 
Tll}KeJJa H saTPY.ll.HlleT TO'IHOe MaHH
rrynnpoeanHe HHCTpyMeHToM. Dpo
H3BO.ll.HTCll cepnfluo 

Dpo.n.on}KeHH~ Taon. 13 

14. 0CHOBHble BH)l.bl MeT3JIJIH'leCKOii H pe3HHO·MetaJIJIH'leCKOii ftpORH 

I 
Tnn 6ponn n KpaTKan xapaKrepncTnKa i 

Bpoull Bl HS craJJbHoii HJIH j 
CT3JlbHOH OUHHKOB3HHOii JJeHTbl 
(JJeHTO'IH3ll opOHll) C 3COeCTOBblM, 
HJIH XJIOII'13T06yMa}KHblM yrrJJOTHe
HHeM. HaHoonee .n.eweeblii H pac
rlpocrpaueunhlii THrr MeT3J1J1H'lecK01'.'i 
6ponH. OrJIHt1aeTcll nernocrbJO 
H rHOKOCTb!O. He.n.ocraTKH: MaJlall 
repMeTH'IHOCTb, HH3K3ll H3HOCO· 
CTOHKOCTb H HeBblCOKOe corrpOTHBJle
HHe HcKpHeJieHHJO eana rrpH rrepe-
rpysKax. 0pOH3BO)l.HTCl1 cepHiino I 

Bponl1 B2 (ycHneunall) HS craJih
uoii OUHHKOB3HHOii JJeHTbl (J1eHT0'1-
H3ll opOHll) C XJIOII'13TOOyMaJKHblM 

_ yrrnOTnenHeM H enytpeuueii crrH
paJJbJO ns craJJhHOii IIJIJO!UeHoii rrpo
BOJIOKH. flp HMeH lleTCll )I.JI ll llpHBO· 
)I.OB, pa60T3!01UHX B Tll}KeJJblX ycJio
BHllX. Bonee npot1na, HsnococroiiKa 
H yctOH'IHBa rrpH neperpySK3X, 'leM 
6poHll Bl. JleHTa, H.ll.Ylllall ua ee 
H3rOTOBJleHHe, K3K npaBHJIO, nerqe 
JJeHThl 6pOHH Bl. DpoHsilo)l.HTCll 
cepHiiHo 

3rKH3 
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npo.ttOmKeHHe Ta6.n. 14 

Tun 6ponn n KPBTKBll xapaKTepHCTHKB 3cues 

5pOHll 52-0 HS craJibHOA OUHH
KOBaHHOA JieHThl c XJIOn'laTo6yMaJK
HblM ynJIOTHeHHeM, BHyTpeHHeii: cnH-
paJiblO H3 CT3JlbHOA nJIIOUleHoA npo- m\R1I 
BOJIOKH ,.H 'HapyJKHOA on!'eTKOH 'H3 ' -
CTaJibHOn OU.HHKOBaHHOn npoeo- -
JIOKH. 0nJieTK3 yeeJIH'IHBaeT npoq-
HOCTb 6pOHH B npO]l.OJibHOM Hanpae-
JieHHH. IlpOH3B0}1.HTCll cepHAHo 

PesHHO-MeTaJIJIH'lecKall 6pOHll TH· 
na 52-0:P, noKpb!Tall CJIOeM eyJIKa
HH3HpoeaHHOH pesHHhl c KOp.l{HhlMH 
npoKJia.11.KaMH. IlpHMeHlleTCll npH 
noewweHHYX Tpe6oeaHHllX K rep
MeTHqffOCTH, npO'IHOCTH H MaJioii: 
.npo.l{OJibHoA no.11.aTJIHBOCTH. OTJIH· 
qaeTCll .11.oporOBHSHOii:, 60~bWHM ee
COM H MaJIOA rH6KOCTblO. IlpOH3-
BO}l.HTCll cepHAHO 

JleHTOqHall 6poHll B2-JI c etty-

TpeHHeA cnHpaJiblO HS JieHThl. Atta-~-. _ · 
JIOrH'IHa 6poHe 52, HO HMeeT 60Jiee 
BhlCOKHe aHTHcl>PHKU.HOHHhle ceoii:-
CTBa 

· JleHTO'IHall 6poH11 Bl-Y ycHJieH· 
Horo THna co cneu.HaJibHhlM npocl>H
JieM saMKa. OTJIH'laeTCll npO'IHOCTblO, 
JKeCTKOCTblO, MaCJio- H 80]1.0Henpo-

HHU.aeMOCTblO. l(opp03HHHall CTOii- film!ffi~· 1j" . KOCTb o6ecne'IHB3eTCll cneuHaJibHhl· 
MH noKphlTHllMH. IlpH Bb!COKHX Ka· 
'lecTBaX OH3 Jrerqe paSJIH'lllblX BH}l.OB 
6poHH 52. IlpHMeHlleTCll B npHB0-
.11.ax MeXaHH3MOB }I.Jill O'IHCTKH Tpy6 
napOBYX KOTJIOB 



.OeraAu nepeoaot · c zu5Ku.Mu eaAa.uu 

Tun 6pouu u KpaTKall xapaKrepucTBKa I ScKBs 

Bpottll Pl-M 113 Me.n;ttoii JieHThl 

c XJIOil'l3T06yMalKHh!M ynJIOTHeHlleM '1lllBmHW 
(c OIIJleTKOH II 6e3 OIIJleTKll) OTJlll-
'l3eTCll BblCOKl!Mll 3HTl!KOpp0311H- -
Hh!Mll II 3HTllM3rHllTHh!Mll CBOHCTB3-
MIL Tip11MeHlleTCll B npl!B0,!1;3X pll,n;a 
Ilpl!OOpOB 

lJ.syxnpoeoJ1ot1Hall 6poHll Ell.TI 
c BHyTpeHHeii. CI!llp3Jlbl0 113 IIOJIY
KpyrJioil npOBOJIOKll. Tip11MeHlleTCll 
B npHBOJJ.3X KOHTpOJlbHblX npl!6opos, 
npl!BO,n;ax ynpasJleHl!ll II Cl!JIOBblX 
npl!BOJJ.3X c B3Jl3Mll HeOOJlblllllX Jlll3-
MeTpOB (np11 B3Jl3X Jl.ll3MeTpOM 6onee 
I 0 MM 9T3 6poH ll IIOJIY'l3eTCll O'leHb 
TllJKeJIOH). fipOHll OTJlll'l3eTCll BblCO
KOH H3HococroiiKOCTbJO H 6oJibllleii 
rH6KOCTbJO, qeM p33Jlll'1Hble 811,!l;hl 
opOHll 52. TipOH3BO,!ll!TCll cepl!HHO 

qeTh!pexnposoJ1ot1Hall 6poHll BlJ:TI 
c BHyTpeHHl!M CJIOeM ll3 nOJlyKpyr
JIOH npOBOJIOKll Mettee rH6Ka, HO 
OOJlee Jl.ellleBa, 'leM JlBYXIIpOBOJIO'l

H3ll 

CM. !icKH3 opoHH Ell.TI 

.LlsyxnpOBOJIO'lH3ll (Ell.TI-A) II qe-

Th!pexnpOBOJIO'l113ll (fi"Y:TI-A) 6poHll llrtrtt· IBffiL 
c BllYTpellHllM CJloeM 113 KpyrJioii 
nposoJ10K11. Eo.11ee ,n;elllesa 11 Mettee 
ll3HOCOCTOiiKa, qeM npoBoJIO'lH3ll 
6p011ll C BHyTpeHHllM CJIQeM 113 IIOJly-

XpyrJioii npOBOJIOKll 



SpoHsi eu61Cux 8tl.1108 

15. PUMepw J1eHT&1, HJl.Y~eii Ha csepTl:y pyUBoB H 6poHH, B MM 

TOJ1mHHa 
I 0,181 o.31 o.35 I o.4 I o.5 I 0,6 

nonycK no ToJ1mH-1 I I I I I He . -0,03 -0,04 -0,04 -0,04 -0,05 -0,05 

IlIHpHH8 
I 

63 I 76 I 73 
I 

76 I 100 I 76 
100 100 

nonyCKH no WH-

1-0.3 I I I 1.-Q.3 I pH He -0,3 -0,3 --.0,3 -0,4 

ToJ1mHHa 
I 0,651 o.8 I 0,9 1 · 1.0 I 1,1 I 1,3 

nonycK no TOJI-
l-o,o5 l-o,Q7 l-o.01 I -o.09 j -o,09 I -o.09 mHHe 

IlIHpHH8 

I 
24 

I 
86 

I 
76 

I 
90 

I 
76 

I 
76 

100 105 100 100 

nonycKH no WH-

I I I -0,41-0.4 I -o,8 I pHHe -0,4 -0,4 -0,6 

n pa Me 11 a H a·e. JleHTa npep;Ha3Ha'leHa p;ns1 nocnep;ylO~eA pa3-
pe3KB Ha Heo6xop;HMble pa3MePbl no WHPHHe, npoclJHnapoeKa H caepTKH 
6poHB BJIB PYKaBOB. Ilpep;en npO'IHOCTB 28-40 ICI'/MM1, OTHOCBTeJJbHOe 
yp;naHeHae npa pupblee He MeHee 30% npa pac'leTHoA AJl&He otipaal(a I = 
= 11,avF, rp;e F - nno~ap;& nonepe.,Horo ce'leHHB o6pa31(a e MM 1• 

16. MHHHMaJlbHlUI rJ1y6HHa BblTSllKKH (no 8pHKCeHy) 

ToJJmHHa JleHTbl s .MM • · I 0.21 o.31 0,41 o.51 0.61 0.81 0,,9 

f J1y6HH8 BblTSl:>KKH . . . · I 7.51 7.71 8.51 8.81 9,1 19,61 9,8 

TOJl~HHa JleHTbl B MM • ·I 1,0 I 1,2 I 1,4 I 1,6 I 1,8 12.0 

fJ1y6HH8 BblTSl:>KKH . . . ·I 10,0 I 10,5 I 10,9 I 11,1 I 11,5 111,7 

Il p BM e q a H.B e. JleKT& MOlKeT ClblTb HeOU.BHKOB&HHOli H OlJ.BHKOB&HHOll 
7-0U. no roCTy 3002-58. YnnoTHeuae111 cnylKBT ac6ecTOBblA wuyp no rOCTy 
1779-55 ana xnonqaroCSyMa>KHBll np11>Ka (p;n11 eanoe p;HaMeTPOM 6 B 8 MM). 



17. Oceoaewe pa3Mepw H sec Gpo11H THDa 61 K aanaM THna Bl ~ 

.c:::i 

J:::a 
<II 

"' Q 
::. 
~ 

I~ 
Pas11epbl B MM 

I 
)\H&MeTp&Ceanoe ~ 

Q, B sec 6poee s KI' 
6 I 8 I 10 I 10 I 12 I 16 I 20 I 25 I 30 

Q 

"' 
HOMHH81lbHblll 

.., 
g_ p;HBMeTp d 0 - - 15 15 18 22 28 32 ~ Beyrpeeeell eae-

11ee&meil .llH&MeTp d 9 11,5 13,5 13,5 16,5 21 25 30. 35 :>! 
Hae60J1b1UHll ea- ~ PYlKHblll p;ea11eTp D 13,5 18,5 20,5 20,5 26 30,5 35 42 48,5 ~ Wart - - 5,5 5,8 5,8 8,5 8,5 9,2 9,2 a Ce11eeee npoc!tenll 

lXh - - 8,5X2,55 8,6X3,5 8,6X3,5 13,3X4,4 t3,3x4,4 14,6X4,6 14,6X.4,6 ::. Ce11eeee .neeTbl 

18,0Xl,3 ~ Lxs - - 12X0,5 12,0X0,9 12,0X0,9 18,0Xl,I 18,0Xl,1 18,0Xl,3 s:: Ol.IRHKO· 
B&HH&ll 

)\HaMeTp efeDJIOTHll· 

~';! «~rol - - - I 2,5 I 2,5-3 I 2,5-3 I 2,5-3 I 2,5-3 I 2,5-3 HBl\leTP yn.nOTHll· 
IOW,ero x.non11aT06y-

1,75 M&lKROro muypa - -
Bee I noe. M 8 KI' 0;230 0,457 - I 0,569 l 0,954 I 1.540 I 2,045 I 2,648 I 3,263 
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MsroTQ_BJIHeTCSI JieHTa ea cTaJieii Mapoic 08-10 
no fOCTy 1050-57. TOJIIII.HHa JieHTbl, HJJ.Yw.eii Ha CBepTKY 
6poHH, 0,4-1,3 MM. 

18. ,QonycKaeMwe OTK.llOHeHHll pa3Mepoe 6pOHH no AJ!HHe 
npH H3rOrOB.lleHHH ee MepHWMH 0Tpe3K8MH 

HOMHH8JlbH8ll ,11.JIHHa 6poHH B M I <2 12-515-10 I BoJiee 10 . 
JI.onyCKaeMwe o.TKJ10HeHHll a ~M I +50 I +so I +1251 +150 

Il p BM e 'I a H He. HOMHH&Jl&H&H jl.llHH& 6pOHH - ee AJIHH& B p&C· 
npa11.11eHHOM (cnerKa BblTllHYTOM) COCTOllHHH. 

JleHTa JJ.OJI>KHa HMeTb MeTaJIJIHqecKHH II.Bet, OT CBeTJIO

ceporo JJ.O TeMHO-ceporo H o6Jia)J.aTh rJia)J.KOH IlOBepXHOCTblO, 
He ,l{OJI:>ICHa HMeTb Bhl60HH, IlJieH, paKOBHH, ocnHH, pacCJioe
HHH, BOJIOKHHCTOCTH • 

.nonycKaIOTCSI MeJIKHe n.apanHHbl, 6yrpbl OT BaJIHKOB, 
pHCKH, paKOBHHbI, OTJJ.eJihHhJe nneHbI. PasMephI 3THX JJ.e<l>eK
TOB He JJ.OJI)KHbl npeBbIWaTb 0,5 JJ.OnycKa Ha TOJIUJ.HHY JieHTbl. 

IloBepXHOCTb 6pOHH- Jf.OJI:>ICHa 6b1Tb poBHOH, qffCTOH, 
He HMeTb Tpew.HH, sayceHn.eB, OTCJioeHHSI II.HHKOBOro IlOKpi:.1-

THSI. KoHb.hl 6poHH AOJI:>ICHhl 6hITh oTpesaHhI 6es, rpy6hlx 
sayceHII.eB. 

B KOMnJieKT K BaJiaM Tuna B2 JJ.HaMeTpOM 4; 5; 6,5 H 8,2, 
a TaK1Ke K BaJIY B 1 JJ.HaMerpoM 10 MM, KOTOpbIH npHMeHHeTCH 
B npHBO)J.e MaWHHKH Jf.JISI CTpH:>ICKH oBen., HSroTOBJISleTCSI 
6pOHSI 'tHna B 1 (ta6JI. 19) HS CTaJihHOH OII.HHKOBaHHOH JieHTbl 

19. iipoH.A THna 61 AH euoe 82 (no THny 3aU(HTHblX pyKasos 
P3-U-X [2], [71) 

MHHHM&Jlb-
JJ.HaMeTP Beyi-peHHHil HapyJKHblil Pa3pbleHoe Hbll\ Bee 

B&.11& AH&MeTp jlH&MeTp ycenee pa11eyc I nQe. M 
B MM 6poHH B MM 6pOHH B MM B KI' HSfH6& B KI' 

B MM 

3 4 7 15 100 0,160 
4 6 8,8 30 125 0,120 
5 8 10,8 40 125 0,160 
6,5 9-0,3 , 11 s+o.i 

• -0,3 65 150 0,180 
8,2 11-o,a 14±0,2 65 180 0,220 

-__,,......,....--- .... ------.. 
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(CT. 08-10, fQCT 503-41) C XJIOntiaTOoyMa:H<HbIM ynJIOTHe· 
HHeM. 3TOT BH,D. opOHH Bl aHaJioruqeH pyKaBaM P3-U.-X. 
CeepTKa TaKOH opOHH npoH3BO)J.HTCH H3 OOJiee TOHKOH JieHThl, 
qeM JieHTa, n.11.yw.aH Ha ceepTKY opoHH B 1 ,D.JIH BaJIOB B 1 
(TaoJI. 15). 

TioeepXHOCTb opoHH )J.OJl:H<Ha Ob!T_!> qHCTOH, poBHOH, 6e3 
Koppo3HH, HCKa:H<eHHH npcxpHJIH, pa3pbIBa JieHT, Bhma,D.eHHH 
11mypa BHYTPh HJIH Hapymy H nponycKa ynJioTHeHHH. 

Ll.JIH eaJIOB oow.ero Ha3HaqeflHH B JierKHX YCJIOBHHX 
paOOTbl opoHeH MoryT CJIY:H<HTb TaK Ha3hIBaeMbie 3aW.HTHhie 
pyKaBa THna P3-U.-X no BTY 131-54 (TaoJI. 20). 

aJ 
<l>Hr. 4. BcachlB8IOIUHil pyKaB THna P2: 
a - paapea; 6 - npocjlenb neeTbl H aaMoK. 

BpoHH B2 uaroToBJIHeTcH cepuiiHo .D.JIH eaJioe ,D.HaMerpoM 
8,2 MM. 0Ha MomeT OhITh ucnoJih3oBaHa TaKme ,D.JIH eaJioe 
)J.HaMeTpOM 10 MM. B TaOJI. 21 npuee,D.eHhI )J.aHHhle no opoHe 
B2 .D.JIH eaJioe ,D.HaMeTpoM 12 MM, noJiyque111ux HauooJiee 
111up0Koe pacnpocTpaHeHHe. 

3Ta opoHH MO:H<eT ObITb noJiyqeHa B peayJihTaTe He3aeep
llieHHOro npou.ecca H3rOTOBJieHHH opoHH B2-0 HJIH B2-0-P 
,D.JIH BaJIOB ,D.HaMerpoM 12 MM (TaOJI. 22). 

BpoHH THna B2 cooTBeTCTBYIOW.HX paaMepoe Mo:H<er OhITh 
HCnOJib30BaHa ,D.JIH BaJIOB B2 ,D.HaMerpoM 4; 5 H 6,5 MM B npH
Bo,D.ax, paoOTalOW.HX B TH:H<eJibIX ycJIOBHHX. 

OceoeHO npoH3BO,Zl.CTBO opoHH B2 ,D.JIH eaJIOB )J.HaMeTpOM 16, 
20, 25 H 30 MM. 

JleHTOqHOH opoHeH ycHJJeHHOro THna CO cneII.HaJihHbIM 
npcxpHJieM 3aMKa (CM. TaOJI. 14) MoryT CJIY:H<HTb KOHCTPYKII.HH, 
npnMepHo cooTBeTCTByiow.ne KOHCTPYKII.HHM HarneraTeJihHhIX 
pyKaBOB THna P2 no rocry 3575-47 (cpur. 4, a H 6). 0,D.HaKO 
OpOHlO CJie)J.yeT npH 9TOM CBepTbIBaTb H3 JieHTbl OOJiee TOJI· 
CToii, 'lleM J1eHTa, ucnoJih3yeMaH )J.JIH ceepTKH pyKaeoe P2, 



5poH11 eu6icux sa.11os 

20. 3a~HTHble PYKaBa THna P3-U-X 

JJ.eaMeTp pyKaea e ..11..11 

3,8 
6 
8 
9,5 

10 
11 
12 

15 

18 

20 
22 

25 
29 
32 

38 

50 

3,6 
5,7 
7,8 
9,0 
9,6 

10,9 
11,8 

17,6 

17,5 

19,0 
21,0 

24,0 
28,5 
31,0 

37,0 

48,5 

6,3 
8,8 

10,9 
13,5 
13,0 
14,0 
15,8 

19,0 

22,4 

25,0 
27,0 

30,0 
33,6 
37,0 

43,0 

57,5 

.. 

.; 
"' .. i:: .. 

" -o 
ylO .... 
Ill = 

0,012 
0,12 
0,16 
0,25 
0,2 
0,22 
0,28 

0,38 

0,44 

0,48 
0,53 

0,58 
0,65 
0,72 

0,85 

1,4 

5X0,2 
6X0,3 
6X0,3 
8X0,4 
6X0,3 
6X0,3 
8X0,4 

12X0,6 
8X0,4 

12X0,5 
12X0,6 
8X0,4 

12X0,9 
8X0,4 
8X0,4 

14X 1,1 
IOX0,4 
lOX0,4 
IOX0,4 
!BX 1,3 
12X0,4 
18Xl,3 
16X0,4 

B .II.II 

0,65 
0,65 
0,65 
1,2 
0,65 
0,65 
1,2 
1,5 
1,2 
1,5 
1,5 
1,2 
1,5 
1,2 
1,2 
2,0 
1,5 
1,5 
1,5 
2,5 
1,5 
2,5 
2,0 

40 
40 
40 
75 
65 
65 
90 

120 

150 

170 
200 

200 
250 
350 

350 

450 

.... o: .. .. 
01..., 
0"' .. 
0 .. 
= 
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Cl.;>.:11 

15 
30 
40 
80 
45 
45 
80 

80 

85 

100 
130 

150 
160 
190 

230 

250 

n pH Me 'I a H He. MaTepuaJJ JJeHTb( - CTaJJb 08-10 no fOCTy 
503-41 (Ol.\HHKOBauea11 7-Ql.\ no rQCTy 3002-58 HJIH HeQl.\HHKOBaHHBll). 
YnJJOTHeHHe - ac6ecTOBblil WHYP no fOCTy 1779·55 HJIH XJ10n'1aT06yMa:JK
Ha11 np11>Ka. 



21. 6pOHll THna 62 ~ 

c:i -L-l/. II ll ll II .L - I 1 l:::i 
"' "i 
i:i :. 
;: 

;::s 

~ 
"' 

OcHOBHb1e no1<a1aTeJ1H I ,l\HaMeTp oaJJOB B MM c:u 
i:i 

I I I I I I 
,,. 

8,2 H JO 12 16 20 25 30 40 ,., 
"' 

HoMHHaJibHblH 
;: 
0\ 

BHyTpeHHHii )];Ha-
;o; 
;: 

MeTp 6poHH d B MM 16 18 22 26 32 38' 50 it: 
;: 

0TKJIOHeHHll no 
°' )l;HaMeTpy B MM ±1,2 ±0,5 -1,0 -1,0 -2,0 -2,0 ±2,0 i:i 

Pa3Mepbl nmom.e- -1,0 
:. 
i:i 

HO ii npOBOJIOKH le 
;: 

BHyTpeHHeii CilH-

paJIH B MM: 

I I I I I I I TOJIIIl,HHa a 2 2 1,5 1,5 2,1 2,1 2 
WHpHHa b 3,8 4,0 5,0 5,0 6,0 6,0 4,7 

BHyTpeHHHA 
,n;HaMeTp pyKasa 

I I I I I I B MM I 20 22 - - - - 54 



Dpo,1tOJ1>KeHHe Ta6.n. 21 

OcHOBHhle noKaaaTenH I )\HBMeTPhl B8JIOB B MM 

8,2 H 10 I 12 I 16 I 20 I 25 I 30 
,. 

40 

Hapy>KHblii .ttHa· 
MeTp pyKaBa D 
B MM He 6onee 25 27 32 36 42 48,5 61 

)J.HaMeTp ac6e· 
CTOBOro ynJJOTHH· 
TeJJbHoro WHypa 
B MM 1,75 2,5 2,5 2,5 2,5 2,5 3,0 

Pa,!lHyc OKPY>K· 
HOCTH npH H3rH6e 
()poHH B KOJlbUO 
HJJH no Ayre B MM 
He MeHee 250 200 - - - - 500 

CetJeHHe JJeHTbl 
lXSBMM - - 16X0,7 16X0,7 16xo,7 16x0,7 -

CetJeHHe npo-
<!>HJJ!I J X h B MM -·· - ll,6X3,4 ll,6x3,4 ll,6x3,4 · lt,6x3,4 -

Illar B MM - - 7,2 7,2 7,2 7,2 -
OceBaH Harpys- . 

1rn B KI' He 6onee 200 200 - - - - 800 
Bee 1 noe. M 

B KI' 1,207 1,7 - - - - 5,755 

n p H M e q a H H e. 9neMeHTOM 6poHH B2 CJJYll<aT PYKBBB THDa P3-U-X (Ta6n. 20). BHyTpeHH!l!I CDHPBJlb 
H8BHBaeTC!I H3 CTaJlbHOll npo4>HJtbHOll npoBOJIOKH Ce'leHHeM 4 x 2 MM MaPKH BC HJIH OBC (rocT 9389-60), DOJIY· 
qaeMott DJIIOU\eHHeM Kpyrnoll npoBOJIOKH. 
BHYTPb 6pOHH. 

He ,11;onycKaeTC!I BblnyqHBBHHe OT,ll;eJibffhlX BHTKOB BHYTPeHHell CDHPBJIH 

tn 
'g 
£ 
"' 5. 
;o: 

~ 
Cb 

~ 
~ 

.... 



42 11. era1tu nepeaait c zu61euMu t!a1ta,11u 

22. 6poaH PT (63), 62-0 H 62-0-P AJJS• eanoe JJ,HaMerpoM 12 MM 

Oceoeeble noKaaaTeJ111 

HoMHHaJJbHhlii BHyrpeHHHii AHa
MeTp 6pOHH B MM 

0rKJIOHeHHll no AHaMerpy B JIM 

Pa3Mephl nmomeHoii nposoJIOKH 
BHyrpeHHeii cnupanu B MM (mar 
cnupanu 5 MM): 

TOJ!InHHa (+0,1-0,05) 
ll!HpHHa (+0,1-0,2) 

Hapy>KHhlii AHaMerp pyKaBa 6e3 
onJieTKH B MM He MeHee 

BHyTpeHHHil AHaMerp pyKasa 
B MM 

Hapy}i{Hblii .l\HaMerp B onJieTKe 
B MM He 6onee 

.lJ.uaMeTp npoBOJIOKH onJieTKH 
B MM 

K.onuqecrso npHAeii B onJierKe 
1\.0JIHqecTBO npOBOJIOK B npl!AH 
TinoTHOCTb onnerKH a % 
Hapy}l{Hblii )i.uaMerp 6poHH 

B MM 

0rKJIOHeHHSI no ,!\HaMerpy B MM 

Pa,!\uyc OKpYJKHOCTH npH H3rH6e 
6poHH B KOJlbllO HJIH no Ayre 

IPT(l53) PT(fi3)' 
Tllfl I TllO II 

I 

17,5 16 
+o.s 
-0,8 +o.3 

2 
3,8 

0,3 

2 
3,8 

0,3 
24 

8 
85 

32 29 
+2,5 +2,5 
-2,0 -2,0 

B MM 250 250 
Bee 1 noz. M e 1eI' He 6onee 

E2·0 

18 

±0.5 

2 
4,0 

26,5 

22,0 

27,7 

0,3 
24 
8 

85 

27,7 

200 
1.75 

E2-0-P 

18 
+0,5 
-0,8 

2 
3,8 

26,0 

22,2 

28 

0,3 
36 
8 

89,4 

36 
±2 

350 
2,56 

n p II Me 'I a H He. PyKaB OOJleTaeTCll CTaJihHOl! O[\HHKOBalll!Ol! 
npoBOJIOKOll ,l{HaMeTpOM 0,3 MM no fOCTy 1526-42 llJlll Me){HOJiyJKeeol! 
npoBOJIOKOA ){HaMeTpoM 0,3 MM no fOCTy 2112-46. )J;onycKaeTC!I OTCYTCTe11e 
ee 6oJiee· ABYX npoeoJioK e JllOOOM ce'leH1111 onJieTKH 11 o6pble [\eJiol! rrpBAB 
ea ){JIHl!e He OOJiee 2.5 M. nponyci< npll,1{11 nocJie oopbrea He ){OJI>Kell npeBbl-. 
maTb ){Jll!Hbl, paeHoA ABYM maraM. 06opeaHHb!e npoeoJIOKH ){DJIJKHbl 6b!Th 
KOPOTKO no){pesaHbl 11 sa){eJiaHb! eHyTpb onneTKH. KoH[\bl PY Ka ea 11 cn11paJ111 
noATOpl\OBblealOTCH. OnneTKa 11a KOH[\ax AOJJJKHa ob!Tb oony>KeHa Ha ){JIHHe 
He MeHee 50 MM. 

Ha HapyJKHoA noeepxHOCTH 06pes1111e11110A 6po1111 ){OnycKaJOTC!I oTne
'laTKll OT KpoMOK II CKJla){OK 611HTa. )J;onycKaeTCll He38B8Jlb[\OBKa mea 
11apyJKHoro pes11Hoeoro CJIO!I 6es pacCJioeHll!I. 



BpoHR 2u6Kux aa4oa 43 

ti:ro norpe6yer npHMeHeHH51 Hosoro o6opy.n;osaHH51 H npocpHJIH· 
posoti:HO·csepro1rnoro HHCrpyMeHra. BoJihlllHe BeJIHti:HHbl MB· 
HHMaJibHb!X pa.n;Hycos H3rH6a orpaHHqHBaIOT B03MO.>KHOCTH 
npHMeJ:IeHH51 :>roii: 6poHH. OcHOBHOii: o6JiaCTbIO ee npHMeHeHH51 
51BJ151IOTC51 npHBO,!l;bl ,!l;J151 6aHeHH51 rpy6oK napOBb!X KOTJIOB. 

BpOH51 PIM (ra6JI. 14) K saJiaM B2-3-Bp cseprb!saercH 
H3 Me,!l,HOH JieHTbl c XJionqaro6yMa.>KHb!M ynJIOTHeHHeM 
no THny HarnerareJibHbIX pyKaBOB p 1, H3fOTOBJI51eMblX 
no fOCTy 3575-47 (ra6JI. 23). 

BpoHH .n;syxnposoJioqHa51 (B,UCT, ra6JI. 14) .n;JIH npHso.n;os 
aBTOM06HJibHb!X npH6opos H3fOTOBJI51eTC51 cepHii:HO B ti:eTbl· 
pex MO,D;HcpHKaU:HHX (B,UCT-Al, B,UCT-A2, B,UCT-A3, B,UCT-A4), 
a ,!l;J151 CHJIOBbIX npHBO,!l;OB B O,!l;HOii: MO,!l;HcpHKaU:HH - B,UCT-Cl 
(ra6JI. 24). 

BpoHH B;ll.CT-Al, B,UCT-A2, B,UCT-A3 H sttelllHHtt cJioli 6poHH 
B,UCT-A4 cseprblsa10rc51 H3 KoHcrpyKU:HOHHoli yrnepo.n;Hcroif 
CTaJibHOll npOBOJIOKH no 4MTY 4525-54. BHyrpeHHHH CJIOH 

23. HartternteJJbHblH pyKae THna PI (6poHJ1 Pl-M) 

YnnomHeHue 

~~~ 

,!J;HaMeTp pyKaea e MM 
,:. Bee I noe. M B KI' .... :a 0 

He 6onee :SIO ... " :c:C :c t:: .Q .... ., ;>. 

Hapy>1<HbIH DH 
t;" t; 
.,:c ., 0. .. ne 6onee :Ii u :c t"' e onneTKe 
:c >- = :a,,. .. "' == ., :Ii :c :c 

:c., :cCl ., :c~ a; ., :c 
"' .,., ... .Q:c =., "' :;;_ '.J t:{ = ., 

"' t; = =., :c ... t; .. .. ., <J:c "' 
., 

t:: = "' :c 0. 0.., ... t; 0 .Q ., = ... !:,:Ii 
., t:: t; 1!i :Ii"' "" 0 B MM " ., o:c = 'll ., t:: ., 

=" "'= IO 0 " 
., ... :Ii IO C.I 

4 3,8 7,7 9,0 100 r 8x0,4 1,5 0,16 0,23 0,24 

I 



44 P.na.AU nepeaa" c eu6KUMu 11aAOMu 

'AH&IU!TP I MoAH4>HKa~e11 I PaaMeobl !ipoee a MM I Olioaeauaee no 
aana a MM !ipOHH (d 11HXdHap) , qePTe;iKY HSl'OTO· 

BHTens 

1-A THn: 6pOHH • 

3,3 I B.Il.Il-Al I 4,0x6,9 I TB-OQ2 

~~ \l~ 
l.5 OJ ((,, 

QI IJ 

~ 
3,3; 4,1 I B.Il.Il-A2 I 4,7X7,7 I TB-004 

2-ii THil 6pOHH 

4,1 I 
B.Il.Il-A3 I 6,0x9,5 I TB-006 

Al~ ~ ,>'3-
'4 is: 
Q) I) 

... 
---· 



J].H811eTP 
8&118 B MM 

5,3 

8,2 

BpoHR 2u61CUx B4AiJ8 

TipoAo.n>KeHHe Ta6n. 24 

MoAHcl>HK8l(Hll I P&3Mepbl 6poeH e MM I 
6poHH (dBHXdH.ap) 

3·H THll 6poHH 

06oauneaue no 
qePft:IKY HSl'OTO• 

BHTeJIB 

B.UTI-A4 6,0 x 9,8 I rB23-A .5205953 

6.nTI-Cl 

03 
a) 

~ 

4-H THll 6pOHH 

10Xl5,4 6pOHfl 54870·2 

0, 

5) 

-
n p H M e q a H H e. Ha 9CKH38lC o603H8'1eHbl: a - BHyTPeHHHil CJIOil 

·(lpoea; 6 - BHeWHBI, 



4S .aeraAu riepeaact c 2UOICUMU BllAOJtU 

6poHH B,llf1-A3 cBepTbIBaeTcH H3 nppBoJioKH no TY 2-53 
(Ta6JI. 25). 

25. Upoeo.noKa, npHMeHS1eMaS1 .ll,JJSI ceepTb1eaHHS1 .ll,ByxnpoeOJJO'IHOA 6poHH 

Ilpe11en npoq-

C.noA PeK0MeH11yeMal! ,[\Ha- ,L\onyCK HOCTH npH 
Tun 6pouu npoeOJIOKH MapKa npoBOJIOKH MeTP ua 11na- pacTl!lKe· 

- B MM MeTp HHH CJ8 p 
8 KI'/MM 1 

B.UTI-Al; 8Helll- I os 
I 

HJIH 10 no 1,2 ±0,05 He ooJJee 45 
B.UTI-A2; 
B.UTI-A3; 

HHH fOCTy 1050-57 

B.llTI-A4; 

B.UTI-CI 

I I 
Totrosall no I 2.5 I 

I 
-

ro Ty 3282-46 

B.UTI-Al; BttyT~eH·/ 35 2,0 ±0,06 100-140 
B.UTI-A2; HHH 
B.UTI-A3; 

I 
B,UTI-A4 - XHMH'lecKm1 2,8 +0.05 120-160 

cocras, coor- -0,02 
sercrsyiow.Hii 

cocrasy craJJH 
65f (fOCT 

2052-53 HJJH 

I 

rocr 7419-55) 

B.UTI-Cl l 
- I OBC no rOCTyl 3,0 I +o.o3 

I 
165 

9389-60 -0,02 

flpoBOJIOKa 08 Ha CBepTKy BHeurnero CJl051 6poHH B,llfl-A 1; 
B,llf1-A2; B,llf1-A3 B,llf1-A4 noCTynaer B oro110KeHHOM 
BH,n;e. flpoBoJioKa 35 npoxo,n;HT nareHmpoBaHHe. 

floBepxHoCTh npoBOJIOKH 35, 65f, OBC .n;oJIJKHa 6h1Th 
CBeTJIOH, He HMeTb rpew.HH, OKaJIHHhl, Kopp03HH, paBHHH, 
HanJibIBOB, paKOBHH. B H3JIOMe npoBOJIOKH He ,n;onycKa!OTCH 
TpeW.HHbl, 3aKaTbl, Ha,D;pb!Bhl, pacKaTaHHble ny3hlpH H IlOCTO· 
pOHHHe BKJI!OqeHH51. 

JlJIH npH,n;aHHH 6poHe THilOB B,llfl-Al, B,llf1-A2, B,llf1-A3; 
B,llf1-A4 aHTHKoppo3HHHhIX cBolicrB H xopornero BHernHero 
BH,n;a (TeMHO-KOpHqHeBOll HJIH qepHOll oKpacKH) npOH3BO· 
,AHTCH TepMOOKCH,n;HpoBaHHe. 



H altoHeltHUltU ( UlnUHOeAu) ~u61tUx 841104 

IlOBbIIIIeHHble aHTHKopp03HUHble CBOUCTBa 6pOHH (HanpH
Mep, )J.JUI paoOTbl B TpODHKax) .n.ocTHraIOTCSI npHMeHeHHeM 
COOTBeTCTBYIOW.HX MaTepHaJIOB HJIH noKpbITHU. 

HAl(8HElfHHl(H (WflHHAEJJH) fH61(HX BAJIOB 

HaKoHeqHHKH npe.n.Ha3HaqeHbl .D.JISI coe.n.HHeHHSI rH6Koro 
BaJia c BaJiaMH npuso)J.Horo arperarn H paooqeu MaWHHbl. 

B 38BHCHMOCTH OT su.n.a coe.n.nHeHHSI c KOHTp.n.eTaJibIO HaKo
HeqHHKH MoryT Ob!Tb pa3.n.eneHbl Ha .n.se rpynnb1: HaKOHeq
HHKH c HeDO)J.BIOKHblM KpenJieHHeM (TaOJI. 26) H HaKOHeqHHKH 
CO CK0Jlb3Sllll.HM -KOHUOM (TaOJI. 27). 

IlpenMyw.ecTBO HaKOHeqmIKOB co CK0Jlb3Sllll.HM KOHUOM 
38KJIIOqaeTCSI B CBOoo.n.e npo)J.OJlbHblX OTHOCHTeJibHbIX )J.ecpop
M8UHU BaJia H opOHH, qTQ HeOOXO)J.HMO )J.JISI HOpM8JlbHOfi 

paoorbl npu:eo.n.a (ocooeHHO npu TSl)[{eJihIX Harpy3Kax u: H3BH
JIHcTbIX Tpaccax). 

He.n.ocTaTKOM 9THX HaKoHeqHHKOB SIBJISleTCSI B03MO)[{Hblii 
BblXO)J. HX H3 3auenJieHHSI c KOHTp)J.eTaJibIO npH 3HaqHTeJibHblX 

OTHOCHTeJibHblX .n.ecpopMaUHSIX Bana H OpOHH. 
AHanornqHo HaKoHeqHHKaM, noKa3aHHbIM Ha 1-M H 2-M 

3CKH3aX B Ta6JI. 27' see HaKoHeqHHKH MoryT BbIDOJIHSITbCSI pa3-
6opHbIMH H Hepa36opHbIMH. IlpH npHMeHeHHH paaoopHbI_X 
HaKOHeqHHKOB KOHeu HaKOHe1IHHKa, TPeOYIOW.HH ocooeHHO 
TW.aTeJibHOro H3rOTOBJieHHSI, coxpaHSleTCSI, a 3aMeHSieTCSI BaJI 
c npe)J.BapHTeJibHO 3aKpenJieHHblMH Ha HeM pe3bOOBbIMH 
J!:BOCTOBHKaMH, KOTOpble 3aTeM MoryT ObITb CHSITbl c eana, 
npHwe.n.wero B Hero)J.HOCTb, H HCDOJlb30BaHbl BHOBb. 

HaKoHeqHHKH MoryT OblTb cHao*eHhl npe.n.oxpaHHTeJibHblMH 

3JleMeHTaMH (CM. 9CKH3 B Ta6JI. 27), npe)J.OTBpaw.a10m.HMH 
BblXO)J. BaJia H3 CTpOSI. Bblwe.n.wuii H3 CTpOSI npe.n.oxpaHH
TeJibHblU 9JleMeHT JierKO 3aMeHSleTCSI HOBbIM. 

IloMHMO Ksa.n.paTHblX npoctmneii XBOCTOBHKOB HaKOHeqHH
KOB, npu:ee.n.eHHblX B Ta6JI. 26 H 27, HHor.n.a npHMeHSIIOTCSI 
TaK:>Ke weCTH- H BOCbMHrpaHHble npo<t>HJIH, a TaK>Ke Tpex

rpaHHblii npo<t>HJib. 
IlpOMbIWJieHHOCTb He BblnycKaeT cepHHHO HaKOHeqHHKH 

Banos )J.JISI ooJibWHHCTsa npuso.n.os, nosToMy KOHCTPYKUHH 
cepHHHO H3rOTOBJISleMblX HaKOHeqHHKOB npHBe)J.eHbl BMecTe 

c KOHCTPYKUHSIMH cepHUHblX KOMnJieKTHblX nepe.n.aq. 
HaKoHeqHHKH K saJiaM KpenSITCSI B cooTBeTCTBHH c qe

TblpbMSI OCHOBHbIMB BapHaHTaMH, npuBe)J.eHHblMH B Ta6JI. 28. 
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~Hn HaKOHeqHHKa H KP&TK&ff 

I 3CKH3 xapaKTepHCTHK8 

HaKoHe'IHHK c r.naAKHM llH-
JIHH.ll.PH'lecKHM KOHllOM. CTO- . 
nopHTCll BHHTOM. TipHMeHffeT-

-t--- E'.3--~ CH npH HeOOJJblliHX Harpys-
Kax, npocT H y.no6eH npH 
'18CTOM MOHTalKe H .neMoH-
T8lKe 

HaKoHe'IHHK c rna.nKHM llH-
JIHH,ll.pH'lecKHM KOHllOM H Jib!-
CKOH no.n BHHT, CJlylKaineii 
CTOnopoM OT npo,ll.OJlbHblX H 

·E:=fE/ZJG nonepe'IHblX nepeMeineHHil. 
Tipocr, .newes H y.no6eH B 3KC· 
nnyaT81lHH; npHMeHHeTCff npH 
M8Jlb1X H cpe,ll.HHX HarpysKax 

HaKoHe'IHHK c oxsaTb!Bato-

~~ InHM llHJIHH,ll.pH'leCKHM KOH-
llOM H CTonopHb!M BHHTOM. 
TipHMeHlleTCff B Tex llCe cny-
qaffX, 'ITO H npe,ll.bl.nyinHii: 

HaKoHe'IHHK c pes&ooBhlM 
KOHllOM H BHewHeii pes&ooii. 
06ecne'IHBaeT npocroe H Ha-
,ll.ellCHOO COe,ll.HHeHHe rH6Koro 
BaJJa ·C ,ll.BHrareneM H HHCTpy-
MeHTa c BaJJOM; npHMeHffeTCff 
npeHMyinecrBeHHO" B npHBO-
.nax 3JJeKTPH'leCKHX HHCTpy· 
MeHTOB. TipH 3Ha'IHTeJJbHblX 

~· OTHOCHTeJJbHblX .neljlopM81lHffX 
B8JJ8 H 6pOHH npHMeHeHHe 
3Toro THil8 H8KOHe'IHHK8 Bbl-
3blB8eT npellC,ll.eBpeMeHHblH H3· 
HOC npHso.na. He.nocTaTKoM 
ffBJJffeTCff T8KlKe cpaBHHTeJJb-
H8ff ,ll.JIHTeJJbHOCTb MOHT8lK8 I 

H ,ll.eMOHT8lK8 HHCTpyMeHT8 
H KpenneHHff BaJJa K ,ll.BHra-
TeJIIO 
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IlpOAOJDKeHHe Ta6JJ. 26 

Tun H&KoHe'IHHKa H KP&TK&ll 

I 9CKH3 xapaKTePHCTHK8 

HaKoHeqHHK c oxsaTblsaio-
111,HM pe3b6oBhlM KOHllOM 

E;:3~ eE:=J 0-c BHyTpeHHeii pe3b6oii. IlpH-
MeHHeTCH B Tex lKe CJ1yqa11x, 
qTo H npe)l.hlAYW.HH 

HaKoHeqHHK c rJJSAKHM ox-
B8ThlB810inHM KOHUOM fiOA 

A-A wnoHKy H nonepeqHblii cro- 1A 
nopHblii BHHT. TipHMe!flleTCJI +:;;ttH- ;;:::::J $ B CHJIOBhlX nepe.ztaqax. 06ec-
ne~rnsaeT H8AelKHYIO nepe-
.ztaqy 3H8qHTeJlbHbl;i[ KpyTH· 
InHX MoMeHTOB H CTonopeHHe 
OT npo.ztOJibHblX nepeMe111,eHHH 

HaKoHeqHHK c KoHUoM no.zt 
6alioHeTHhlii saMoK. Y.zto6eH a 
9KCilJIY8T8UHH, HO ero He CJJe-

t--~--£3$ AYeT npHMeHHTb B pesepcHB· 
HhlX nepe.ztaqax. MoJKeT 6h1Tb 
H3rOTOBJieH TaKlKe B BHAe 
OXB8Th!B8IOinero H8KOHeqHHK8 
no.zt 6aiioHeTHhlH 38MOK 

HaKoHeqHHK c oxsaTh!Bato-
Iii.JIM KBa.ztp8THhlM KOHUOM H 
npylKHHHhlM CTonopoM. 06ec-

~~ 
neqHsaeT HSAelKHYIO nepe.zta-
qy MOMeHT8 H cronopeHHe OT 
npOAOJibHhlX nepeMeineHHii 
npH TOJiqKax H BH6pauHHX. 

' TipoCT B sKcnnyaTaUHH, HO 
cpaBHHTellbHO TlllKeJI H CJIO-
lKeH B HSrOTOBJieHHH 

HaKoHeqHHK c KBa.ztpaT- CM. eepXHHH 9CKH3 Ha CTp. 52 
HblM KOHUOM no.zt CTonop 

4 Koru·Bo.nbMall 301 
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THn H&KoHeqHHKa H KparKas1 

I 9CKH3 X8P8KTepHCTHKa 

PqJJb HaKoHe•IHHKa no)l. cTo-
nop BWilOJIHHeT KBa)l.paTHblii 
KoHeit sana. TipHMeHHeTCH 

CM. HH)l$HHH 9CKH3 Ha crp. 53 

B IlpHBO)l.aX aBTOM06HJibHblX 
H MOTOitHKJleTHbIX npH6opoB 

PoJib HaKoHeqHnKa no)l. cro- -
nop BblilOJIHHeT Kpyrnblii (qa-
m.e scero onaHHHblii) Ko Hell 
sana. TipHMeHHeTCH npH He-
3HaqnTeJibHWX Harpy3xax H 
JierKHX YCJIOBHHX pa60Tbl 
B He60JibWHX npHBO)l.aX ynpa-
BJleHHH 

27. HaxoaeqHHKH co CK0Jlb3HUJ.HMH KOH!tAMH 

THn HaK0Het1HHKa H KPBrKa11 
X8P8KTepHCTHK8 

HaKoHeqHHK c KoHitoM 
«ph16Hii xoocr> no)l. nonepeq
HyIO WilOHKY HJIH cyxapb. 
B H3rOToBJieHHH 6onee npocr, 
qeM D;pyrne THilbl HaKoHeqHH
KOB CO CKOJ!b3HID.HMH KOH
itaMH. 06ecneqnsaeT B03MOJK
HOCTb OTHOCHTeJibHblX nepe-
111emeHHH BaJia H 6pOHH 

Pa36opnwii HaKoHeqHHK 
C KOHitOM «pb16Hii XBOCT» IlO)l. 
nonepeqHyIO WilOHKY HJIH cy
xapb. Tio3BOJIHeT 6b1CTpo 3a
MeHHTb BaJI, Bb!We)l.WHH H3 
crpoH, HOBblM BaJioM, c npe)l.
sapHTeJlbHO 3aKpeMeHHblM 
Ha HeM pe3b60BblM XBOCTOBH
KoM; CKOJ!b3HID.Hii KoHeu He 
MeHHeTCH 

9CKH3 



H atto1te1t1twcu ( umunae.11u) eu6KUJC sa.ttos 51 

Ten H8KoeeqeeKa e KpaTK8!1 
xapaKTepHCTHK& 

Pa3oopH1i1li HaKoHe'IHHK 
c npeAoxpaHHTeJI&HblM ane
MeHTOM H KOHU.OM «pb16HH 
XBOCT» RO,ll nonepe•!HylO 
lliROHKy HJIH cyxap&. TipH 
pe3KHX TOJl'IK8X Harpy3KH 
pa3pywaerell nerKo 3aMeHHe
MblH npe,lloxpaHHTeJI&HblH 
!IJieMeHT, npOTO'IK8 B KOTO
poM pacc'IHT8Ha Ha M8KCH
M8JlbHO AORYCTHMblH B ,ll8H· 
HOH nepe,llaqe KpyTJllllHH MO
MeHT 

HaKoHe'IHHK c KOHU.OM no.ll 
lliROHKy. 06ecne'IHB8eT Ha
,lleJKHYIO nepe,lla'ly 3H8'1HTeJI&
HhlX KpyTllW.HX MoMeHTOB. 
Bonee cnOJKeH s H3rOTOBJie-· 
HHH, 'leM npe,llbl,llYlllHH THR • 
.UnH o6ecne'leHHll nerKHX oT
HOCHTeJI&HblX nepeMeW.eHHH 
sana H 6poHH Tpe6yeTCH Tllla
TeJI&Hoe H3rOToBJieHHe na
KoHe'IHHKa 

HaKoHe'IHHK co wnoHo'l
HblM KOHU.OM. Y.llo6eH B He-
6oo&WHX npHBO,ll8X npH H3-
rOToBJieHHH ero OTJIHBKOH RO,ll 
,ll8BJieHHeM 

HaKoHe'IHHK co wnoHKoli, 
OTTllHYTOH H3 MaTepHaJia Ha
KOHe'IHHKa. TipOCT B H3fOTOB
JieHHH. TIOJiy'IHJI wHpoKoe 
pacnpocTpaHeHHe s npHBO
,llax aaroMOOHJlbHblX H HHblX 
npHoopoa 

4• 

TipOAOJDKeHi:ie T86JI. 27 

3CKH3 

1--~ 
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Ten eaxoneqnexa H xpaTKaH 
xapaKTePHCTHIUI 

HaKoHeqHHK c KBa,D;paTHbIM 
KOHl.lOM. YAo6eH H npocr 
B R3roTOBJieHHH, oco6eHHO 
npH OTJIHBKe no.D; )laBJieHHeM; 
DOJIY'IHJI WHpOKOe pacnpo· 
CTp,aHeHHe. B npHB0,!1;8X 8BTO· 
Mo6HJlbHhlX npH6opoB 

HaKoH~'IHHK c oxsarblsaio
W.HM KB8,D;p8THhlM KOHl.lOM. 
IlpOCT B HSrO'foBJieHHH npH 
OTJIHBKe no,D; ,!1;8BJieHHeM. lllH
poKO pacnpop-paHeH e npH· 
BO,D;aX npH6opoe 

HaKoHeqHHK c KOHl.lOM, 
'HMeIOUJ.HM MeJIKHe TpeyroJlb· 
111>1e WJIHIU". OIJecneqifsaeT 
TO'IHoe l.leHTpHpOB8HHe H Ha· 
,ll;e>ICHYIO nepe,D;aqy MOMeHTa • 
.Uopor B H3fOTOBJieHHH 

HaKoHe'IHHK c oxBaT.blBaIO· 
DJ.HM KOHl.lOM, HMeIOUJ.HM Men· 
KHe TpeyroJI&Hble WJIHl.lbl, 
CBOHCTB3 Te llCe, 'lTO H npe,D;bl· 
,D;yW.ero THna H8KOHeqHHK8 

HaKoHeqHHK c oxsarblsaio
UJ.HM KOHl.lOM H wnoHKOH, 
o(SblqHoBBapeHHOH HJIH BU8l!H· 
Hoii Me,D;bIO. BecbMa .11opor 
B H3rOTOBJleHHH; o6ecne'IH
B8eT H8)1.ellCHOe KpenneHHe 

IlpO)IOJDKeHHe T86JI. 27 

3CKB3 

E· 



H a1Coneot>tU1CU ( iununouu) iu6Kux "aAo" 

Tun H&KOHeqHHKa u KParK&ll 
.xapaKrepHCTHKa 

HaKoHe'lHHK c oxBaTblBaIO
IUHM l.lHJIHHJl.PH'lecKHM KOH-
1.lOM no)I. WDOHKY H Myctrroii' 
33KpenneHHOK Ha HeM Jl.BYMH 
npoceqKaMH. Caoiicrea Te me, 
'lTO H y npe)lhlJl.YIUero THna 
H3KOHe'lHHK3 

HaKoHe'lHHK c DJIOCKHM 
(cyxapHb!M) KOHl.lOM. QqeHb 
npOCT a )l.ewea B H3roToBJie
HHH 

HaKoHe'lHHK na30BblH no)I. 
DJIOCKHH KOHel.l (cyxapb) 
B KOHTP.ll.eTaJIH. Caoiicraa 
Te >Ke, 'lTO a y npe)lb!Jl.Y!Uero 
THna H3KOHe'lHHK3 

Ponb HaKoHe'lHHKa Bhlnon
HHeT ocameHHhlii KoHel.l aana. 
HaH6oJiee npocroe a· )l.ewe
aoe peweHHe .ll.JIH nepe.ll.a'l 
MaJioii MO!UHOCTH H npHoop
HOro npHBO)l.a. IloJiy'lHJI illH
poKoe pacnpocrpaHeHHe B aa
TOMo(laJ11moll npoMblWJieH
HOCTH 

3CKH3 

53 
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28. Cnoco6w Kpen.neaHH HaKoHe'IHHKOB K rH6KHM aa.naM 

Cnoco6 Kpenneea11 I 9CKH3bl a Kp8TK811 xapaKTePHCTHKa 

l(pen.neHHe HaKOHeQHH- . 
KOB K Ba.ny CTonopHblMH 
BHHTaMH. TipHMeHlleTCll 
s nerKHX nepe,D;aqax c He-

EJF~.-6 3HaQHTeJlbHblMH KpyTll· 
UJ,HMH MoMeHTaMH H oce-
BblMH YCHJ!HllMH. npH ct>a-
COHHOM KOHlle BaJJa 6onee 
Ha,D;eJKeH, qeM npH Kpyr-
JIOM 

l(penneHHe HaKoHeQHH-
KOB K BaJJy naiiKoii. Ha-
.D;eJKHo H npocro B Haro-
TOBJ!eHHH, HO qacro HB-
JllleTCll npHQHHOH He no-
na.D;oK H ,D;a:lKe Bb!XO,D;8 
nepe,D;a'IH HS CTpOll H3-3a 
nepe»cora npOBOJIOK, KHC-

t!-~ JIOTHo!f Kopp03HH, Hapy-
weHHH neHTpOBKH H nepe-
Kocos npH naiiKe. TiaHKa 
npOH3BO,ll;HTCll OJIOBllHO· 
CBHHllOBblM npHnoeM Map-
KH TIOC-18 no fOCTy 
1499-54. Jiy11wHe pesynb-
raThl ,D;aer naiiKa 6es KHC· 
JIOTbl 

KpenneHHe Ha-
A-A KOHe'IHHKOB K sa-

tf--9} ... ~ .ny oca:lKHBaHHeM. 
BechMa cosepweH-
Hblii, npocroii, Ha-
,D;eJKHb!H H 9KOHO-
MH'lHblH cnocoo 
KpenneHHH; noJJy'IHJI WHpOKOe 
pacnpocrpaHeHHe s MaccosoM 
npOH3BO,D;CTBe. TipH ,D;HaMerpax 
BaJIOB 60JJee 8 MM B03HHK8IOT -
HeKOTopble rpy.D;HOCTH, sospa· 
CTaIOUJ,He no A1epe yBeJJH'leHHll 
,D;HaMerpa sana; TJ>e6yercH cne-
llHa.nbHoe npeccosoe ooopy.D;O· 
BaHBe H OCHaCTKa 



Cnoco6 KPenneHHR 
H Kp&TK8R xap&KTepHCTHK8 

U.aHroBOe KpenneHHe 
H8KOHe'IHHKOB K BaJiy, 
o6ecne'IHBaIOmee 6blcT
PYIO saMeHy sana, Bbl· 
we.nwero H3 crpoH 

He,nOCTaTKH: CJio>K-
HOCT& H AOporOBH3H8 Ha
KOHe'IHHKOB, YBeJIH'!eHHe 
seca H ra6apHTOB apMa
-ryp&1, '18CTO HeAOCT8TO'I· 
H8H H8Ae>KHPCTb H3·38 yn· 
pyrHX Ae<jx>pM8UHH B8Jl8 

ApMaTypa 6ponu 

APMATYPA 6P9HH 
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npo)IOJI>KeHHe Ta6Ji. 28 

9CKH3bl 

ApMinypa 6poau cny>KHT JJ;JJH npucoeJJ;HHeHHH ee K Heno
JJ;BH»<HbIM qacTHM npHBOJ{HOfO arperaTa H pa6oqeli MalllHHbl 
HJJH' HHCTpyMeHTaJJbHOU fOJJOBKH 9JJeKTpuqecKoro HHCTpy
MeHTa. 0JJ;HOBpeMeHHO c 9THM apMaTypa 6poHH s pHJJ;e cnyqaes 
SIBJJHeTCH TaK)l{e IlOJ{IllHDHHKOM J{JJSI HaKOHeqHHKOB sana . 

.M1mroqucneHHb1e KOHCTPYKTHBHbie pa3HOBH,!J.HOCTH apMa
TYPbI 6poHH MO)l{HO paaJJ;e.TIHTb Ha TPH rpynnbl: apMaTypa 
c onopaMH CKOJJb)l{eHHH, c onopaMH KaqeHHH u 6ea onop. 

06pa3UOM apMaTypbI c onopaMH CKOJlb}KeHHH HBJJHeTCH 
eopMaJJbHaH apMaTypa, cepnuHo s1:rnycKaeMaH aasoJJ;aMu 
K KOMnneKTHbIM nepeJJ;aqaM THna B-100. B apMaType, noKa
aaHHoA B Ta6JJ. 29 H 30, BHHTbl 4 CJJy)l{aT J{JJH <t>nKcauuu 6poH-
30BbIX BTYJJOK 2, a OTBepcTHH DO){ HHX - J{JJH BBeJJ;eHHH KOH
CHCTeHTHOU cMa3KH. BuHTaMH 7 Kopnycb1 3 apMaTypbI Kpe
DHTCH K My<t>TaM 6. .ll.JJH CTODopeHHSI HaKOHeqHHKa 1 npu 
HasuequsaHHH JJ;eTaJJH Ha ero peab60BblU XBOCTOBHK BHHTbl 5 
BblBepTbIBalOTCH H B OTBepcTHH KOpnyca BBOJ{HTCH IllTblpb, 
npOXOJ{Hlll,HU CKB03b nonepeqHoe OTBepCTHe B HaKOHeqHHKe . 
.Marepuan sTynoK -6poeaa npyTKosaH MapKH Bp. OU.C 6-6-3 
no rocry 613-50, a TaK)l{e Bp. A)!( 9-9 HJJH Bp. A)I(Mu 
10-3-1,5 DO fQCTy 493-54. .MaTepHaJJ HaKOHeqHH· 
KOB - CTaJlb 45 H CT. 5, MaTepHaJJ KOpnyca - craJJb 
MapKH CT. 3. 

Peab6a HaKoHeqHHKOB JJ;JJH Banos npasoro eparn.eHHH npa-
BaH, AJIH Ba.llOB neBOro epaw.euusr - neeas. · · 



29. Pawep1i1 apMaTYPN c 6pou3oa1>1MH eTy.nKaMH (K HHCTpyMenTy) 1~ 
I ,--- L 

I / ~:itB@ks~:s~:~~~n I I I 
:tit -'1 

~ 
I:: 

t 
Q 
#!:. 

~aaMeTpl A I E I h I K I l I L' I B I d I d' /d' BTynKH J D J d• I Bee "' Bana e A!Oll- B KI' "' B MM Max 8 MM 
I: 
0\. 
;o; 

19,5+0•5 8+0.4 8-0,020 8+0.025 
I: 

8 6/18 10 15 80 28 - 23 10-0,12 0,19 !t 
+o.3 --:-0,070 ;:· 

10 3/s 13 20 83 32 80 21,5+o.5 10fo·4 10-0.020 10+0,030 26 12_0,12 0,24, ~ 0,3 -0,070 :. 
12 3/s 15 25 86 43 95 26,o+0·5 12+o.5 12-0,020 12+0.035 32 15---0,12 0,32 

Q 
lo: +o.4 -0,070 
I: 

16 l/ 2 18 30 96 45 105 31,5+o.5 16+o.5 
+o.4 

14-0,020 
-a.om 

_14+0,035 35 20_0,14 0,56 

20 6/s 23 40 108 55 130 36,5+0•5 20+o.5 
+o.4 

18.::...-0.-020 
-0,070 18+0.035 42 24_0,28 0,80 

. 25 s;, 23 50 130 70 153 42;5+o.5 2s--f-0...6 
+o.4 

21-0,025 
-0,085 

21+0.045 ·-48 30-0,28 1,15 

30 1 25 60 146 80 - 49,0+0·5 30+0.1 
+o.6 

26-0,025 
-0,085 

26+0.045 55 35---0.28 1,80 



, 

~BaMeTp I C I H 
sana BAIOA-
B MM Max 

8 f>/ 16 IO 

IO 3/ 8 15 

12 l/ 2 18 

16 f>Js 18 

20 a;, 22 

25 I 25 

30 JI/ 8 25 

30. Pa3Mepb1 apMaTyp&1 c 6pou3oe&1MH BTY.llKaMH (K 9JJeKTpo.zteHraremo) 

t" 

i f \ t b •. .l 
""" 

I -r 
1 1 I ~ r LL ::• .., c::i .., 

~ I I 

I -_µ_ 

I -h-
M 

I h I M I L" I B I d I . d· j d" BTynKH j 

B MM 

15 80 60 19,5+0·5 g+o.4 
+o,3 

I0-0,020 
-0,070 

IO+o.030 

20 80 80 21,5+o.5 IO+o.4 
+o.3 

12-0.020 
-0,070 

12+0.035 

25 84 IIO 26,o+0·5 12+0.5 
+o.4 

15-0.020 
-0,070 

15+0,035 

30 96 130 31,5+0·5 15+o.5 
+o.4 

20-0,025 
-0,085 

20+0.045 

40 108 150 35,5+o. 5 20+0.5 24-0.025 24+0.045 
+o.4 -0,085 \ 

50 132 175 42,5+0·5 25:}:g·5 
.4 

30-0,025 
-0,085 

30+0,045 

60 150 200 49,0+0·5 30+0.1 
+o.6 

34-0.030 
-0,090 

34+0.050 

I 

D I Bee 
B KI' 

23 0,21 

26 0,26 

32 0,38 

35 0,64 

42 0,90 

48 1,35 

55 2,00 

:i.. 
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31. ApMarypa c HeperynHpyeMblMH onopaMH Ka'leHHR 

J].HaMeTp 
ea.nae MM 

16 

16 

20 

25 

npHMeHeHHe 8pMarypbl 

I TipHBO,ll.bl 9JJeKTp0HHCTpy-
MellTOB 

I Anrraparypa ,ll.JJR Ol!HCTKH 
KOTJIOB 

202 0,73 

,--~~-~ Z1 

202 0,755 To :M<e 

202 0,850 To >Ke 



ApMarypa 6poHu 59 

flpnse.n;eHHasi s Ta6J1. 31 apMaTypa c onopaMH KaqeHHH 
60J1ee coseprneHHa, qeM apMaTypa c onopaMH CKOJ1b>KeHm:1. 
0.n;HaKO npH MaJlblX H 60JlblllHX ,D;HaMeTpax B8JIOB apMaTypa 
c onopaMH CKOJlb>KeHHS! 06J1a.n;aeT HeCOMHeHHblMH npeHMY-

Hot}ul/JUKOIJIJR A 

¢Hr. 5. BapHaHTbl KOHCTpy1mHH KpenJieHHll Ba.Jia 
H apMarypbI no DIN 2995/A. 

1..I.1,ecrnaMH. 3rn npeHMYlll.ecrna coxpaHSIIOTCS! npH pa6oTe 
saJIOB MaJlblX ,D;HaMeTpax (2-4 .M.M) Ha csepXBbICOKHX 
cKopocrnx (20 000-30 000 06/MHH). K npeHMyl..l.l,eCTBaM 
peryJ1HpyeMOtt apMaTypbi Ha onopax KaqeHHS! OTHOCHTCS! 
TaKiKe B03MOiKHOCTb ycTpaHeHHS! 3KCilJ1yarnu:HOHHbIX 3a30-
pos nyTeM 3aTSiiKKH .n;syx pa.n;HaJlbHo-ynopHbIX IlO,!l;lllHilHHKOB 
c noMOlll.bIO rattKH HJIH pacnopHoH: BTYJJKH. He.n;ocTaTKaMH 
apMaTypbI Ha onopax KaqeHHS! S!BJIS!IOTCS! cpaBHHTeJlbHO 
60J1bruoH: sec H ra6apHTbl. 
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.Il.JIH nonytJeHHH Manora6a.PHTHOH apMaTypbl npHMeHHIOTCH 
pa)J.HaJibHo-ynopHble wapHKODO)J.WHDHHKH 6ea Hapy>KHOro 
H BHyTpeHHero KOJiel{. 

Ha <fler. 5 noKa3aHbl )J.Be paaHOBH)J.HOCTH KpenneeeH 
apMaTypbI H HaKOHetJHHKOB K npHBO)J.HOMY arperaTy 
(no DIN 2995/A), a e n6n. 32 nn.eee.n.eebl ex paaMepbl. 

qre KpenneHHH Moryr 6b1Tb npHMeHeHbl B pa3JIHlJHblX 
CHJIOBblX npHBO)J.aX, TaK KaK OTJIHtJaIOTCH npocTOTOH H3roTOB
neHHH H MOHTa:>Ka, a T8K}l{e Ha)J.e}l{HOCTblO. 

32. DpHcoeJr;HHHTeJibHlile pa3Mep1i1 HopMa.n&HlilX cH.noe1i1x npHBOAOB 
110 DIN 2995/A (cM. cJ!Hr. 5) 

"" Mo11acjiuKa~as A Mo11acjiaKa~BH E .. .. 
::ii .. ll! d 

l I I I D 

l da '· = ~ll! d, l, a d, 1. q,.., 

6 H 71 8 M6 IO 8 M3 15 20 20 6 8 
8 H 9 IO MB 12 8 M4 18 25 25 8 IO 

IO 12 MIO 14 IO M4 22 30 30 8 IO' 
IO 14 MIO 14 IO M4 22 30 30 8 IO 
12 14 MIO 14 IO M4 22 30 30 8 IO 
15 15 Ml4 18 12 M5 28 40 40 8 12 
15 18 Ml4 18 12 M5 28 40 40 8 13 
20 18 Ml4 18 12 M5 28 40 40 8 13 
20 20 Ml4 18 12 M5 28 40 50 8 13 
20 22 Ml4 18 12 M5 28 40 50 8 13 
25 25 M20 22 12 M6 28 50 60 8 13 
25 28 M20 22 12 I M6 

I 
28 50 60 8 13 

33. Cnoco61i1 Kpen.neHHH apMaTY)>lil K CSpoHe 

l(pen.neHHe B KPBTKaH ero 

I 3CKK3bl xapaKTepHCTHKa 

IlaiiKoif. Ha.nexrno, Ho one-

~ p8U.HJI M8JIOilpOH3BOJtHTe.llb· 
Ha H OTHOCHTeJlbHO c.no:arna 

----
Pe3b6osoe. npocro, y.1106-

HO, H8J{eJKHO, oco6eHHO rrpH 
KOHH'leCKOH pe3b6e. ApMa-
rypy CHHM8IOT 6e3 pa3pywe-

-Elii~/3 HHJI 6poHH HJlH apMiiTypbl. 
I 

TaKoe KperrneHHe ocylll.e· 
CTBHMO, B OCHOBHOM, TOJlbKO 
llpH TKaHeBOH, pe3HHO·TKa· 
HeBOH H pe3HHO·MeTaJJJIH'le-
Cl(OH 6poHe 



Ap.Marypa dprmu .. 

l\pen.neHBe B KPITKl ll ero 
xapaKTePBCTBKa 

Oca:acueaHHeM. Ha.ne:acHo. 
OnepauHR OTJJuqaercR Bblco
KoA 1IpOH380)lHTeJlbHOCTblO • 
.neMOHTa:lK COe)lHHeHHR CBR-
38H c pa3pyweHHeM o60HX 
COe)lHHReMblX 3JleMeHTOB HJIH 
.O)lHoro HS HHX 

npoce'lK8MH. Ha)lelKHO 
R TeXHOJIOrH'lecKH npocro, 
ocolSeHHo npu KpenneHHH ap
MaTypbl sHatJHTeJJbHblX p83-
Mepoe K pe3HHO·TK8Heeofi HJIH 
pe3HHO·MeT8JIJIH'lecKOH 6po
He. .neMOHT8:lK CBR38H c He
IIOJIHblM paspyweHHeM O)lHOro 
HS coe)lHHReMblX 9JleMeHTOB 

KneMM&MH HJIH cneuuaJJb
HblMH S8XCHM8MH. IlpOCTO, 
ua.ne:acHo. BooMo:aceH .neMoH
Ta>K l5es paspyweHHR coe.nu
HReMblX 9JleMeHTOB. He.Ao
CT&TKH - SH8'lHTeJJbHblH Bee 
u r.a6apuTbl 

KoMl5HHHpoeaHHoe - naA
KoA H 11p0Ce1JK8MH. IlpuMe
HReTCR 8 OTBeTCTBeHHblX 1IpH· 
eo.nax c pe3HHO-MeTaJ1J1H'le
cKoA 15poHeA, pa6oTaIOIUHX 
B TRXCeJlblX yCJIOBHRX 

Ilpo.nonlKeHHe Ta6.n: 33 

3CKB3bl 

.ll??ii??--=j 

. - ·--· -~-



I' AaJJa JI/ .,. 

KOMnJJEKTHblE nEPE,ll.AllH c fH6KHMH 
. BAJIAMH 

KOMRJIEKTHblE CHJIOBblE UEPE~Alfll 

HaR6oJJee npocT R .11.ernee KOMnJieKTHbIH npRB0.11. B-100 
(qmr. 6). 0.11.HaKo OH pa6oTaeT Y.11.0BJieTeopRTeJibHO JIRlllb npR 
OTCYTCTBRR neperpy30K R TOJIIJKOB Harpy3KR, a TaK)Ke cpaB· 
HRTeJibHO ~ He3HalJRTe.llbHbIX CKOpOCTHX epaw.eHRH (3000-

<l>Hr. 6. KmmJieKTHhlli CHJIOBoli npHBO.A B-100: 
I n 8 - HaKoHeqnnKH; 2 n 5 - apMaTypa 6ponn; 8 - rH6Knii aan; 4 - 6ponsi; 

6 - XOMyT; 7 - KPOHWTeiin; 9 - MY<l>Ta; JO - 3neKTPOABHr'aTen&. 

1000 06/MRH) npR )l.RaMeTpax BaJIOB (8-30 MM). IlpR nepe
rpyaKaX R TOJIIJKaX Harpy3KR npRB0.11. BR6pRpyeT R nerne
o6pa3HO R3rR6aeTCH, CJie)l.CTBReM 11ero HBJIHeTCH ycRJieHHOe 
RCrnpaHRe BaJia R 6pOHR R HepaBHOMepHoe Bpaw.eHRe se.11.0-
MOro KOHU.a BaJia. IlpR BblCOKRX CKOpOCTHX epaw.eHRH nepe
rpesaIOTCH apMaTypa R 6pOHH B MecTaX HaROOJiee pe3KRX 
R3rROOB. 

Pa3MepbI HOpMaJIR3osaHHOH apMaTypbI npRso.11.a B-100 
npRse.11.eHhI s Ta6JI. 29 R 30. Ha <!>Hr. 7 noKa3aHbI HOpMaJIR
aosaHHble HaK:oHetJHRKR .11.JIH BaJia )l.RaMeTpOM 12 MM. KoH
CTPYKURR HaKoHetJHRKOB .11.JIH BaJIOB ,llpyrnx .11.RaMeTpos aHa-
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JiorellHbl, e ex OCHOBHbie pa3MepbI COOTBeTCTBYIOT ,Zl.aHHbIM, 
npeee.n.eHHblM B Ta6JI. 29 e 30. 

1(0HcTpyKue10 npeeo.n.a B-100 MO)KHO YJIYllIIIeTb ycTa
HOBKo~ apMaTypbI c onopaMe KalleHeH. (CM. Ta('SJI. 31), BeCbMa 
CXO,Zl.HOH B OCTaJibHOM c HOpMaJibHOH apMaTypoii npeeo.u.a 
B-100 Ha onopax CKOJib)KeHeH. 

a) 
--~~~~~-YO~~~~~~-i 

{j) 

<l>ur. 7. HaKOHe'lHHKH H3 KOM!IJieKTa HOpMaJJbHOH apMarypbl 
c onopaMH CKOJ!blKeHHH K BaJiaM J(HaMeTpOM 12 MM: 

a - K llHCTpyMeHTy; 6 - K ABHraTeJllO. 

Tlpeeo.n. B-100 (CM. qier. 6) KpeneTCH K 3,rreKTpo.n.eeraTeJIIO 
My<t>Toli 9 e XOMYTOM 6 npe noMome KpOHIIITeHHa. TaKOe 
KpenJieHee He coeceM y.u.a11Ho, TaK KaK TPY.U.HO 06ecnet1eTb 
CTa6eJibHYIO COOCHOCTb xoMyTa e pa6011ero BaJia npeBO,Zl.HOro 
arperaTa. 

Tipeeo.n. B-101 (<Per. 8) 6oJiee y.u.a11eH no KOHCTPYK
uee, 11eM npeeo.n. B-100. OH e3rOTOBJIHeTCH no BTY 147-56. 
3a.n.Heli HaK0Het1HeK Haxo.n.eTCH Bo BTYJIKe, Haca:>KeHHOH 
Ha BaJI 3JieKTpo.u.eeraTeJIH, e no.n.IIIenHeKa He eMeeT. Tiepe.u.
HeH HaKOHellHeK BXO,Zl.eT B KOHeIJ, IIIneH,AeJIH, onepa10I11,eHCH 
Ha BTYJIKY (TeKCTOJieT no fOCTy 5385-50). OcHOBHoli ono
poli IIIneH,AeJIH' Hecymeii nonepet1Hy10 Harpy3KY' HBJIHeTCH 
wapeKono.u.IIIenHeK. l(OHeIJ. IIIneH,AeJIH npecnoco6JieH ,AJIH Kpe
rtJleHeH Ha HeM pa3JiellHOrO eHCTpyMeHTa, npHMeHHIOill,erocsi 



+---t--- ~~ -1 

f5 "' 
<J>Hr. 8. I<oMnJieKTHhlii: CHJIOBOii: npHBOA B-101 (HOBoro rHna): 

1 - <j)aCOHHall ral!Ka; 2 - ynopHall rallKa; 3 - cne~Ha.11bH&ll rallKa; 4 - no~wHnHHK; 6 - mnHH~e.11b; 
6 - onopHall BTYJ!Ka wnHH~e.1111: 7 - Kopnyc apMaTypbl; 8 H 15 - HaKoHe'IHHKH: 9 H 16 - MY4>Tbl 
tlpoHH; 10 - rH6KKll ea.11; 11 - eHyTpeHHllll cnHpa.11b ISpoHu; 12 - onneTKa u pesHHoeoe noKpblTHe 

6poHH; 13 H 17 - ycH.11HTeJ1bHble npy>KHHbl; 14 - MY4>Ta (K ea.11y sneKTPo~eHraTenH). 
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npH peMOHTe H o6CJiy.>KHBaHHH aBTOM06HJieii (paWDHJieii, 
WJIH<i>oBaJibHblX Kpyroe, W.eTOK, noJIHpOBaJibHblX Kpyroe). 

B yJiyqweHHOM npHBo,lJ.e B-101 (lf>Hr.- 8) npHMeHeHbl 6oJiee 
nporp~HBHblH H Ha,iJ.e:>KHblH MeTO,lJ. KpenJieHH.SI HaKOHeqHH
KOB oca.>KHBaHHeM, pe3HHO-TKaHeea.si: 6poH.si: PT (B3) 6oJiee 
MaCJio· H BO.lJ.OHenpoHHlJ:aeMaH, qeM 6poH.si: B2-.0 B npe:>KHeM 
THne npHBO,lJ.a [4]. 

B 3KCnJiyaTaU:HH HMeeTCH npHBOJI. B-102 [ 4) ,lJ.JIH o6pa-
6oTKH HHCTpyMeHTa, WTaMnOB, npHcnoco6JieHHH. 

IlpHBO.lJ.bl B-103 npHMeHHIOTCH e rny6HHHbIX 6eroHHblX 
BH6paTopax. B pH.11.e cJiyqaee, oco6eHHO npH 6eroHHpoeaHHH 
CJIO.>KHO apMHpoeaHHblX KOHCTPYKU:HH, rn6KHH eaJI HBJIHerCH 
e)J.HHCTBeHHblM THnOM npHBO,lJ.a BH6po6yJiaBbl, no3BOJISIIOUJ.HM 
BecTH eH6poo6pa6oTKy 6eroHa B TPY){HO.lJ.OCTynHblX MecTax. 
3TOT THn npHBO,lJ.a npHMeHHerCSI TaK:>Ke B 3JieKTPOWJIH<l>o
BaJibHblX MaWHHax. 06a HaKOHeqHHKa BaJia - CKOJib3HW.He 
no.11. wnoH:Ky, JIH6o B BH,lJ.e «pb16bero xeocTa». BpoHH 
THna B2-0-P c Hapy.>KHblM cJioeM HS eyJIKaHH3HpoeaHHoii 
pe3HHbl c KOp,lJ.HblMH npOKJia,iJ.KaMH npe.11.oxpaH.si:er OT nona)J.a
HH.SI eJiarH BHYTPb npHBO,lJ.a. 

CJioH Kop.11.a H onJierKa yeeJIHqHBaIOT conpoTHBJieHHe 
6poHH paCTSl.>KeHHIO. 

IlpHBO.lJ. B-103 (4] saMeHeH npHBO.lJ.OM B-110. 
IlpHBO.lJ. B-104 [4] co cneu:HaJibHOH Kopo6KoH nepe.11.a11 

6blJI Bblnyw.eH He60JibWOH onblTHOH napTHeH. 0.11.uaKo 
no CBOeH KOHCTpyKU:HH OH SIBJIHeTCSI BeCbMa coeepweHHblM 
H y.11.06HblM npHBO,lJ.OM. KoHCTPYKTHBHble oco6eHHOCTH 3Toro 
npHBO,lJ.a MOryT 6b1Tb c ycnexoM npHMeHeHbl npH C03,lJ.aHHH 
HOBblX npHBO,lJ.OB no.11.06HblX THnoe. Mo:>KHo peKoMeH,lJ.OBaTb 
npHMeHeHHe KOHCTPYKU:HH B u:e.noM, npe.n.ycMaTpHBaH npH 
3TOM yKoMnJieKTOBKY npHeo.11.a cepHHHbIMH eaJiaMH B2-8,2; 
B3-8 H 6poHe.H B2-0; PT (B3), a TaK:>Ke HeKoTopoe yMeHbWe
HHe ,lJ.JIHHbI npHBO,IJ.a H wapHHpHoe KpenJieHHe ,lJ.BHraTeJISI. 

IlpHBO.lJ. B-105 (lf>Hr. 9), npe.11.Ha3Ha11eHHblH ,lJ.JISI pa6oTbI 
npH 3HaqHTe.JlbHblX HarpysKax, HMeer O,lJ.HHaKOBble no KOH
CTpyKU:HH peryJIHpyeMble onopbl Ha OOOHX KOHU.aX (q>Hr. 10). 
3ToT npHBO,lJ. npHMeH.SleTCSI TaK.>Ke B MexaHH3MaX ,lJ.JISI oqHCTKH 
Tpy6 napOBbIX KOTJIOB (TaOJI. 34). 

B Ta6JI. 31 npHBe,IJ.eHa apMaTypa npHBO.lJ.OB ,lJ.JISI oqHCTKH 
Tpy6 napOBblX KOTJIOB. 

B 3THX npHeo.n.ax MO.>KHo peKOMeH,IJ.OBaTb npHMeHeHHe 
6poHH no THny pyKaBa P2, ceepHyTOro H3 6oJiee TOJICToA 

5 Korau·Boni.11ae 301 
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JieHThI, qeM o6biqHo. B CBSl3H co 3HaqHTeJibHoli: ,ZJ,JIHHoli: npH

Bo,11,a B-105 ,11,onycKaercSI 0,11,Ho npoMe>KyTOqHoe CThIKoBaHHe 
6pOHH. 

npHBO,lJ, B-106 (lf>Hr. II, TY 99-51) noKa3aJI OTHOCHTeJibHO 
BhICOKHe 9KCnJiyaTaUHOHHhie KaqecTBa. ApMaTypa 6poHH 

------- 60(}{}±100------1 
~ -- 5960±100---------i 
~ J 4 
:::: 
~ 

<l>ur. 9. KoMlIJleKTHbIH CHJioaoil: npHBOJI. B-105: 
/ u 6 - naKoHe'IHHKH; 2 u 5 - apMaTypa 6poHH e c6ope; 8 - 6poHJ1; 4 -

rn6Knil ea.11. 

no,11,rnHnHHKOB He HMeeT. KoHCTpyKUHH npHBop,a OTJIHqaercSI 

npoCTOTOH. .... 
npHBO,lJ, MallIHHKH ,ZJ,JISI C'rpH:>KKH OBeU cyrn:ecTBYeT 

B HecKOJlbKHX MO,ZJ,Hlf>HKaUHSIX, O,ZJ,Ha H3 KOTOphIX noKa3aHa 

y 

5 
<l>Hr. 10. ApMarypa c onopaMH icaqeHHH 

JI.Jiii npHBO)l.8 C B8JIOM Jl.H8Me'l'pOM 40 M,IC: 

I - wnnH11e.11&; 2 - Kopnyc ap11aTypL1; 8 - HaKo
He'IHHK aana: 4 - My<ha 6POHH; 5 - no)IWHOHHK 

.N'1 207; 6 - )IHCT3H[\HOHHall BTYJIKa; 7 - BHHT. 

Ha lf>Hr. 12.· Oco6eHHoCTbIO 9Toii KoHCTPYKUHH S1BJIS1eTCS1 
6aiioHernoe KpenneHHe apMaTyphI 6poHH K MallIHHKe .D.JISI 
CTpH>KKH H Heno,ZJ,BH:>KHblM ,ZJ,eraJISIM npHBO.nHoro arperaTa. 
ApMaTypa 6poHH KpenHTCSI K _ 6potte oca:>KHBaHHeM, J.tJISI 
qero BHYTPb 6poHH B MecTe oca:>KHBaHHSI npe,11,eapHTeJibHO 
BBO,ZJ,SIT MeTaJIJIHqecKyID BTYJIKy. 



"" * 
L 3 * 5 {j 7 

<l>Hr. 11. I<oMnJieKTHbIH cHJIOBOH npHBO.l{ B-106: 
1 H 8 - HaKOHe•rnHKH; 2 H 7 - apMaTypa tipOHH; 3 H 6 - yCHJIHTeJlbHble npylKHHbl; 4 - tipOHH; 

5 - rHtiKHll ean. 

23¥567 89 

'"~~;i,~~r~::·~~ 
1 - apMaTypa tipOHH; 
2 - CTonopHblll BHHT; 
8 - KOJlb~o; 4 - HaKO• 
He'IHHK; 5 - ral!Ka ~aH• 
rH; 6 - rHtiKHll ean; 7 -
BTynKa; 8 - tipOHH; 
9 - 6pe3eHTOBbll! qexon. 29 23 

- 1325 C>Kamb!U 

f500 pacmRHymb1a 
23 29 
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60 
i------3750± 5 ( 81/UHQ OpOHU} 

1---------3872±10 ·--------------1 60 
i----------------------4000±W--------------~-' 

<l>Hr. 13. l(oMnJieKTHblii CHJIOBoii: npHBOA Bf-2 (B-107}: 
1 - H8KOHeqHHK; 2 - raAKa; a - KOJl&~o: 4 - apMaTypa 6poHH; s - l'H6KHA ean; 6 - 6pOHB; 7 - ycHnHTM&H8B 

CUHP8JI&. 

<l>Hr. 14. CoeAHHHTeJibHaH My<t>'ra npH· 
BOAa Bf-2 OTOOHHoro MOJIOTKa AJIH 

yrOJibHOH npoMblWJieHHOCTH: 
1 - XBOCTOBHKH AJIB H8BHHqH&8HHJI apMa· 
Typbl; 2 - KOpnyc MYci>Tbl; 8 - BTYJIK8 )lJIB 

BBe)leHHB H8KOHe'IHHKOB eanoe. 
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<1>»r. 15. KoMrrJieKTHbIH c11Jiosoii rrp11so.n B-110: 
I H 9 - HaKoHeqHHKH eaJia; 2 H 8 - apMaTypa (Myclrrhl) 6poHH; 3 - rn6KHll ean; 4 H JO - ycHJIHTeJihHble 
npylKHHbl; 5 - BHYTpennsrn cnnpaJih 6ponH; 6 - onJieTKa; 7 - BY JI Ka HH3HpoeanHa>1 pe3HHB c KOPJIHhlMH 

npOCJIOi!KaMH. 
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lleHraTenb no.n.eewHeaeTcSI. Pa6011ee noJio:>KeHHe eaJia 
BepTHKaJI&Hoe, 11To 06Jier11aeT MaHHnyJiupoeaHHe MaWHHKOH 
)l.JISI CTpH:>KKH, 06Jier11aeT· ycJIOBHH paooTbl eaJia, yeeJIH'IH
BaeT ero ,!l.OJirOBe'IHOCTb. 

IlpHeo.n. Bf-2.(lf>ur. 13) pa3paoornu eo BcecoI03HOM.HHCTH
Tyre yroJibHOH npoMblIIIJieHHOCTH JBYfl1). HaKoHe'IHHKH 

----65 

IA 
,__ ___ _.___~5~~~~~~~--~~ 

Cl>Hr. 16. HaKOHe'IHHK co CKOJlb311utHM KOHIJ,OM THna 
«pb16HH XBOCT> .IVIH B8JIOB )l.H8MeTpOM 12 MM. 

BaJia wecTHrpaHHble, KpenHTCH oCa:HrnBaHHeM; BaJI npHOJIH
:>KaeTCH no KOHCTPYKUHH K BaJiaM THna B2. ApMaTypa opOHH 
He HBJISleTCH no,D.WHnHHKOM. To11HblH H ua.n.e:>KHbIH MOHTa:>K 
apMaTypbl opOHH ooecne11HBaeTCS1 KOHH'leCKOH noca,llO'IHOH 
noeepXHOCTbIO H HaKH.llHOH raii:Koii:. KoHCTj)YKUHSI 6poHH 
MaJio OTJIH11aeTCS1 OT KOHCTPYKU"'H 6pOHH PT (E3), HO BMecro 
BHyTpeHHeH cnH paJIH H3 IlJIIOill.eHOH npOBOJIOKH nocTaBJieHa 
JieHTO'IHaSI cnepaJib. ,UJISI noJiy11eHHSI npHBO,!l.a JIIOOOH )J.JIHHbl 
npe,U:ycMOTpeHbl BeChMa Y.llOOHble coe;::r.HHHTe.TibHbie MY<f>Thr 
(<f>ur. 14) Ha onopax Ka11eHHS1. 

Ilpueo;::r.oM B-110 (<f>Hr. 15), H3roTOBJISleMbIM no BTY 154-57, 
saMeueH npueo;::r. B-103 [4] K rny6HHHblM 6eTOHHblM BH6pa
TopaM H 3JieKTpOIIIJIH<f>oBaJibHblM MaWHHaM. OcHQBHOe OTJIH-
1.JHe saKJIIOtJaeTCH B npnMeHeHHH ooJiee JierKoii 6pmrn PT (E3) 
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<l>11r. 17. l(oMnJieKTHblii c11J1oaoii np1rno,n B-112: 

1 H 11 - HaKHJIHhle rallKH KpenneH1rn l1PHBO)la; 2 - nepe)IHHll HaKoHe•rnnK; 3 H 9 - My$Thl CipOHH; 4 -rHCiKHI! 
aan; 5 H 8 - CipOHll; 6 H 7 - ycHnHTen&Hhle npylKHHhl; JO - HaKoHeqHHK. 
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BMecTO npeMeH.srnmeik.a paHhme 6poHe B2-0-P, qro o6ner
qeno npeeo.l{ npeMepHo Ha 2 KI' e c.n.enano ero 6onee re6KeM •. 

HaKoHeqHeK co CKOJih3.arn:eM KOH~OM Tena «ph16en xeocn 
HBJIHeTCH JiyqmeM HaKOHellHeKOM .!{JI.ff npeBO.l{OS, B KOTOphlX 
B03MO:>KHhl 60Jihmee OTHOCeTeJihHhle npO.l{OJlhHble .l{e<j>OpMa

<l>Hr. 18. .ZbyxnpoBOJIO'lH8S! 
6poHH (TH!l B.llCT-Cl) .IlJIH 

npuso)la B-112. 

~ee eaJI~ e 6poHe. Ha <tier. 16 
noKa3aH HaKoHellHeK co CKOJlb3H
rn:eM KOH~OM «pb16eii: XBOCT» ){JI.ff 
BaJia ,l{eaMeTpOM 12 MM, HaH6o
Jiee pacnpocTpaHeHHoro e CHJIO
BhlX nepe.l{aqax cpe.l{Heii Morn:
HOCTH. 

BcnoMoraTeJihHhIH CTaHOllHhlA 
npHBO.l{ B-112 (q>Hr. 17), H3ro
TOBJTHeMhlA no TY 160-58, 6na
ro.l{apH COlleTaHHIO BblCOKHX 

KalleCTB eana B3-8 (cM. Ta6JI. 10), 6poHe B.ll.TI-Cl 
(CM. Ta6JI. 25) H Ha.n.e>KHOii: apMaTyphl OTJIHllaeTCSI 
Ha,l{e>KHOCThIO e .l{OJirOBellHOCThIO. .lleyxnpoBOJIOllHaH 
6poHH B.ll.TI-Cl .n.n.a npeeo.l{a B-112 noKa3aHa Ha <t>Hr. 18 
e B Ta6JI. 24. 

TipHBO.l{ 3y6oepaqeOHhlX 6opMameHOK e3rOTOBJIHeTCH 
B COOTBeTCTBHe C fQCToM 2789-59. 

34. KoMnneKTH111e cunoswe nepeJ1,aqe 

06osHaqe-1 

I I 8 I IlpuMeHeHBe u ocuoauLJe HBe Ban 6poHll ec npHBOA& napaMeTpLJ 
npHBOA& 

B-100 81-8 11,5 x 18,5 CyMMa MeTllJlno- H .Ilepe-
(Bl-Bl-A) Bl-10 13,5 x 20,5 eecoe eana, soo6pa6aTb1Baro~Hli 

Bl-12 16,5 X26 6poHH Hap- HHCTpyMeHT, qHCTKa 
(cpHr. 6) 81-16 21 X30,5 MaTypbI JIHTeHHblX cpopM, 

81-20 '25 X35 (Ta6JI. 4, oqHCTKa JIHTbS!, oqHCT-
81-25 30 X42 17, 29, 30) K8 Tpy6 napoehlx 
81-30 36 X48 KOTJIOB 

'B-101 Bl-12 PT (B3) 8,0 Pa60Tbl no peMoH-
(cpHr. 8) 17,5X32 Ty H o6cJJyxrneaHHIO 

aBToMo6nneii Mit ~ 
= 13 1'I'C.M 

1-,....:..· •. , - . -
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06osHaqe-1 
HBe 

npBB0)\8 . 
Ban I BpoHll .1 Bee npnso11a 

I OpHMeHeHBe B OCHOBBble 
napaMeTpbl 

8-104 Cneu. THna B2 5,9 IlpHBO.IJ. yHHBep-
THna caJlbHoro eneKTpo-

8207,2+ HHCTp)'MeHT8 
+0.2 N = 1,36 A. c. 

82-8,2 BT (P3) -Y83-8,0 B2-0 
16X25 

8-105 81-40 52 88,0 IlpHBO.IJ. MeX8HH3· 
(cl>Hr. 9) 50X61 MOB CO 3H8'1HTeJlbHbl· 

MH Harpy3K8MH. IlpH-
BO.II. MexaHH3M8 .11.JIH 
o'IHCTKH TPY6 napo-
BblX KOTJIOB 

-
8-106 82-8,2 B2 3,8 IlpHBO.IJ. MexaHH3-

(cl>Hr. 11) 16X 23,8 MOB .11.JIH O'IHCTKH no-
eepxuocrH MeT8JIJl8 
OT Koppo3HH H cra-

:poii Kp8CKH 
n = 1280 OO/MHH 
N = 0,55 .A. c. 

92-CB-l 81JI-10 Bl 3,1 IlpHBO.IJ. M8WHHKH 
(cl>Hr. 12) 13,5X 20,5 .IJ.JIH CTpH>KKH oeeu 

H3 JJeHTbl n = 2800 06/MHH 
12X0,5 N = 0,17 A. c. 

B 6pe3eHTO-
DOM qexne 

8f-2 82-12 52-0-P 9,53 IlpHBO.IJ. oroofrnoro 
(8-107) (cneu.) 16+o·6 x MOJIOTK8 .IJ.JIS! yroJJb· 

(cl>Hr. 13) -0.5 HOH npoMblWJleHHO-X28,2±0,2 
CTH. BpoHH c BHy-
TpeHHeH CilHP8JJbJO . 
H3 JJeHTbl 
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TipoJIOJDKeHHe T86Jl. 34 

O!Sosuaqe-1 ~ I B I npnMeueuHe H OCHOBHble nee Ban Bpoua ec npHBOAll" napaMeTPW 
npHBOA8 

8-110 81-12 PT. (63) 10,0 TipHBOJl rny6HHHO-
($Hr. 15) 17,5X32 ro 6eTOHHOro BH6pa-. Topa 11-116 H llIJIH-

<!x>B8JlbHOH M81IIH-
Hbl 11-54A, n= 
= 2800 06/MHH 
N = "1,36 A. c. 

B-112 83-8 B.lln-Cl 2.0 8cnoMorareJibHblli 
(cl1Hr. 17) (B4) npHB0.11. MeT8JIJIOpe-

llX 17 >Kyll{HX CT8HKOB 
MIC= 10 ICI'c.M 

B 9KCnJiyaTaUHH HMeIOTC.SI ern.e H .u.pyrne THilbl KOMnJieKT
HblX CHJIOBhlX npHBO,ll.OB OTetJeCTBeHHoro HJIH HHOCTpaHHOro 

npoH3BOJJ.CTBa, 06Jia.u.a10rn.He cnea:mpHtJeCKHMH KOHCTPYKTHB
JibIMH ocooeHHOCT.SIMH. 3TH KOHCTPYKTHBHble oco6eHHOCTH 
MOryT OhlTh HcnoJih3oBaHbl npH coaJJ.aHHH HOBbIX npHBOJJ.OB. 

TipHBOJJ. ceepJIHJibHOfO WilHH}J.eJI.SI 30-wnHH)J.eJibHOro ceep
JIHJibHOro CTaHKa )J.JI.SI ceepJieHH.SI MeJIKHX OTBepCTHH B CTpHH

repax, JIOH>KepoHax H .u.pyrHX )J.JIHHHblX ,ll.eTaJI.SIX, IlOKa3aH 
Ha Q:>Hr. 19. Tiepe)J.aqa eparn.eHHH OT 9JieKTPOJJ.BHraTeJI.SI 
Ha TpH· wnHH.lf.eJihHhlX 6JioKa (no 10 wnHHP.eJieii: ·B Ka>KP.oM} 
npoH3BOJJ.HTC.SI KJIHHOBbIMH peMH.SIMH. ·Or wnHH.lf.eJihHblX 6Jio
KOB wnHHJJ.eJI.SIM eparn.eHHe nepeJJ.aeTC.SI rH6KHMH BaJiaMH Bl-6. 
KoHCTPYKUH.SI CMeHHOH IlJIHTbl 14 ooecnetJHBaeT pacnO.'IO>Ke
HHe wnHHJJ.eJieii 16 B O.lf.HH H HecKoJibKo p.H.u.oe e waxMaTHOM 
nop.Sl,ll.Ke npH MHHHMaJibHOM Me>KoceBOM paCCTO.SIHHH Me>K.lf.Y 
COCe,ll.HHMH WilHH)J.eJI.SIMH 18 MM. 

HaKoHetJHHKH 1 H 7 eaJia 5 >KecTKO 3aKpenJieHbl Ha npHBOJJ.
HOM eaJiy wnHHJJ.eJihHoro 6JioKa H Ha wnHH,ll.eJie 16. ApMaTypa 
6poHH H~ .SIBJI.SleTC.SI IlO)J.WHilHHKOM ,ll.JI.SI HaKOHetJHHKOB. 

CeepJIHJihHblH wnHHJJ.eJih 16 ycTaHOBJieH B peryJIHpyeMhlX 
pa,ll.HaJibHO-ynopHbIX wapHKOilO)J.WHilHHKaX. 3aT.Sl>KKa no.u.
WHilHH·KOB npoH3BO.lf.HTC.SI raii:KaMH 8. HcnoJih3oeaHbl MaJio
ra6apHTHble 6eccenapaTopHble noJJ.WHnHHKH 6e3 Hapy>K
Horo H BHyTpeHHero KOJiea:. <l>yHKUHH BHyTpeHHero KOJibUa 

IlO,ll.WHUHHKa BblOOJllUllOT ceepmt:JlhHblH I;:-WilHH,ll.~b .!Q 



K.oMn/U!KTHbU! CUJIOBtJW nepeaa~u 

<!Jur. 19. 
llJTIUH)lem1 

I 

Tipueo.n 
30-llJTIUH-

Jle.TlbHoro ceepJIUJlbHoro 
CTaHKa: 

1 H 7 - HaKoHeqffHKH 
rH6Koro eana; 2 H 
6 - apMaTypa 6poHH; 3. 
11 H 15 - CToaopH1.ie 
Konhu,a; 4 - 6poug; 5 -
rH6K111! aan; 8 - rallKH; 
9 H 13 - <j>HKCHPYIOLUHe 
WTH<j>Tbl; 10 - BTYRKa; f6 
12 - Kopnyc caepn11nb
Horo WnHHj\eng; 14 -
CMeHHaH HanpasnHIOl.U3H '7 
anHTa; 16 - WDHHl\enb; 
17 - 11.aHroshllt aaTpoa. 

""' \ 

n pH M e q a H He. Och ae;iyil.\ero KoHI~a aana H HSKOHeq
HHKa 1 ropH30HT8RbHa. 

75 
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H BTYJIKa JO. <l>yHKIJ,HH HapymHoro KOJibIJ,a mapHKOilO,ll.
lliHilHHKa BbIIlOJIHHIOTCH KopnycoM 12 CBepJIHJibHOro mnHH· 
,lJ.eJIH, 3aKpenJIHeMblM B HanpaBJIHIOill.eH IlJIHTe 14 CTaHKa. 

KoMnJieKTHbili CHJIOBOH npHBO.JJ. c MaJiora6apHTHbIMH 
pa,JJ.HaJibHO-ynopHblMH mapHKOilO.JJ.lliHilHHKaMH, IlOKa3aHHbIH 
Ha qmr. 20, npHMeHHeTCH KaK yHHBepcaJibHbIH npHBO.JJ. .JJ.JIH 
MexaHH3HpoeaHHoro HHcTpyMeHTa. BHyTpeHHHe KOJibII.a 
mapHKOilO,lJ.llIHilHHKOB Haca>KeHbI Ha XBOCTOBHKH Mycpr 2 H 16 
npHBO.JJ.Horo H pa6oqero arperaToB H aa<t>HKCHpoeaHbI OT yrno
BbIX CMemeHHii. PeryJIHpOBKa no,JJ.llIHilHHKOB no Mepe 

<l>Hr. 20. KoMnJieKTHb!H CHJiosou npHeo.z:1 c MaJiora6apurHb!MH pa.z:1HaJI&Ho-
ynopHb1MH wapHKOilOAWHilHHK8MH: 

I H /7 - CTOllOPHhle BHHThl; 2 H 16 - MYQrrhl; 8 H 7 - raiiKH cneu.uaJibHhle; 
4 H 6 - BHeWHHe ot:loiiMhl llO,!IWHllHHKOB; 5 H 15 - KOPllYChl; 8 - WllOHKa llOlle• 
peqHaR; 9 - MycliTa, coe.l{HHR!OJ.UBR Kopnyc c apMaTypoii (lpoHH; JO - HaKoHe'I• 

HHK ea.11a; // H 14 - apMaTypa (lpoHu; 12 - rut:IKuii ean; 18 - t:lpoHR. 

HX H3HOCa npOH3BO,JJ.HTCH raiiKaMH 3 H 7. CoxpaHHOCTb CMa3KH 
o6ecnetIHBaeTCH ynJIOTHHIOIUHMH KOJlbIJ,aMH H raiiKaMH 3 H 7. 
B paCTOllKH XBOCTOBHKOB Mycpr 2 H 16 BBO,JJ.HTCH HaKOHell
HHKH co CKOJlb3HIUHM KOHIJ,OM THna «pb16HH XBOCT». MycprbI 2 
H 16 <t>HKCHPYIOTCH Ha BaJiaX npHBO,JJ.Horo H pa6oqero arpera
TOB BHHTaMH J H J7. 

OcHoBHOH oco6eHHOCTbIO KOHCTPYKII.HH npHBo,JJ.a mnHH.JJ.eJIK 
IDJIH<t>oeaJibHoro CTaHKa ,JJ.JIH 3atIHCTKH KpynHbIX OTJIHBOK 
(<t>Hr. 21) HBJIHeTCH 9JiaCTHllHaH npaeaH onppa llIIlHH,lJ.eJIH 2, 
ycTaHOBJieHHaH B TOHKOCTeHHOM KOHCOJlbHOM KOpnyce. 
Me>K.JJ.Y 9JiaCTHtIHOJ'i onopoii H no,JJ.llIHilHHKOM, >KecTKO ycTa
HOBJieHHbIM B Koprtyce 3, BBe,JJ.eH 0Tpe30K rHt5Koro eaJia, 
,JJ.onycKa10mHii nonepetIHble CMemeHHH 9JiaCTHtIHoli onopbI 
H lliilHH,JJ.eJIH 2 IIIJIH<t>oBaJibHoro Kpyra, cnocot5cTBYIOIUHH 
CMHrlleHHIO TOJillKOB Harpy3KH H rameHHIO BH6paII,HH npH
BO,JJ.a. JleeaH nepe,JJ.emirnaH onopa mnHH.JJ.eJIH ycTaHOBJieHa 
B .JJ.BYX lliapHKono,JJ.IIIHilHHKax, 3aKpenJieHHbIX eo BTYJIKe, 

nepeMema10melicH BHYTPH Kopnyca 1. Onopa OTBO.JJ.HTCH 
BJieeo npH noMOill.H KHonotIHoro IIITHcpra. B pa6otieM nono

>J<.eHHff onopa <t>HKCHpyeTCH npymm1oit 



l<.0Mn11eKTH11te cu1108bte nepeaa•tU 11 

TipHeo.n. c sy6II.aTO:li nepe.n.aIIe:li H .n.onoJIHHTeJibHhlM yHH· 
eepcaJibHblM wapHHpOM (<l>Hr. 22) npHMeHHeTCH KaK npHBO.!l 
BCilOMOfaTeJlbHOro, a HHOr.n.a H rJiaeeoro .ZJ.BHJKeHHH paSJIH'l· 
HbIX MaWHH H MeXaHH3MOB H KaK npHBO.ZJ. OT6opa MOIII,HOCTH 
K .ZJ.OMKpaTy. Jie6e.n.Ke H T. n. 

6 7 

<l>Hr. 21. IlpHeo.n WilHH,neJIH WJIJUjlOB3JlbHOro CT3HK3 ,nJIH 3aqHCTKH 
KpyilHblX OTJIHBOK: 

I - C'beMHaB 11aCTb Kopnyca c neeoil onopoil w11HHJ1enB; 2 - WllHHAenb; a -
Kopnyc c !maCTH•rnoil onopoil WllHHJlenn; 4 - HaKoHe•rnnK rn6Koro eana; S -

apMaTypa OpoHH; 6 - rn6KHil ean; 7 - 6pou1. ' 

-KoHCTPYKUHH npHeo.n.a OTJIH'laeTCH CJie,ZJ.yIOIIJ,HMH oco6ee
HOCTHMH: 

a) BBeJJ.eHHeM B KOHCTPYKUHIO 3Y01IaTOH nepe.n.aIIH 1 .!J.JIH 
yMeHbWeHHSI MOMeHTa, nepe.n.aeaeMoro ea~oM 8; 
t-< 6) eee.n.enHeM B CHJioey10 uenb y1rne'epcaJibHoro wap
HHpa 13 JJ.JIH yMeHhWeHHH H3rH6a eaJia H o6JierIIeHHH ycno· 
BHH ero pa60TbI; 

B) KpenJieHHeM 6poHH B apMaType 6 npH IlOMOIII,H KJieMMO· 
eoro 3aJKHMa, 3HaIIHTeJihHO 06Jierqa10w.ero .n.eMOHTa:>K: 
H MOHTaJK. 

B apMaType npHeo.n.a npHMeneebI onopbI CKOJibJKeHHH. 
B npHeo.n.e HHCTpyMeHTaJihHon roJIOBKH yeHeepcaJibHOro 

3JieKTpH<l>HIJ.Hpoeauuoro HHCTpyMeHTa (<l>Hr. 23) onopaMH 
WilHH.ZJ.eJIH 3 HBJIHIOTCH .n.ea pa)l.HaJibHblX HJIH pa)l.HaJibHO·ynop
HbIX IlOJJ.llIHilHHKa, peryJIHpyeMbIX npH IlOMOIII,H raeK, HaBHH· 
IIHBaeMbIX ea IIIIlHHJJ.eJib 3. KoJKyx 2 yeeJIHIIHBaer noeepx
HOCTb 3axeaTa HHCTpyMeHTaJihHon roJIOBKH pyKon pa6oIIero, 
IlOBbIWaeT 6e3onaCHOCTb, a TaKJKe TOIIHOCTb MaHHilYJIHPO· 
BaHHH HHCTpyMeHTOM. 

B npHeo.n.e peJKym.ero .ZJ.HCKa aeTOMaTa .ZJ.JIH pacnpaBKH 
H pesKH Me,ZJ.Hon cerKH <l>HJibTpa (<l>HL 24) KOHCTPYK.UHH o6oHx 
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<l>Hr. 22. DpHeo~ OTeiopa MOinHOCTH c syeitiaToif nepe~a'leA H yHHBepcan&-
HblM wapHHpoM: 

I - sy6'1aTBll 11epe11aqa; 2 - WllHH,1teJ1b; 8 H 9 - MBCJieHKH; 4 - 11onepe'IH8ll 
WllOHKB; 5 - HBKOHe'IHHK THllB «Phl0Hll xaocn; 6 - KJieMMOBBll apMaTypa (ipoHR; 
7 - ltBYX!IPOBOJIO'IHBll OpoHll; 8 - rH0KHll aan; JO - apMaTypa OpoHH; J J -
raAKa cneu.HBJlbHBll; J2 - HBKOHe'IHHK rHOKoro eana; J8 - YHHBepCBJlbHhlA 

WBPHHp. 

<l>Hr. 23. DpHeo~ HHCTpyMeHT&JlbHOH ronoeKH: 
I - llBTPOH; 2 - KOlKyx; 8 - WllHHiteJib; 4 - Kopayc HHCT)>yMeHTBJlbHOA 
roJIOBKH; 5 - coe11HHHTeJ1bHBll My<j>Ta; 6 - HBKOHeqHHK rHOKoro ea11a; 7 -

' apMaTypa OpoHH; 8 - rH0KHA aan; 9 - (5poHll. 

<l>Hr. 24. IlpHBO~ pe>Kyinero ~HCK8 8BTOMaTa Mll pacnpaBKH H pesKH~ 
CeTKH cpHJJbTpa: 

I - pelK~HA AHCK; 2 - WllHHiteJlb; 8 - HBKHAHBll raAKa: 4 - HBKOHe'IHHK 
eana c l.\BHroahlM SBlKHMOM; 5 - nepeXOllHBR BTYJIKa; 6 - <!>HKC&Top; 7 - apy
lKHHB <l>HKCBTopa; 8 - BPMBTypa OpOHH; 9 - (ipoHR; JO - rn0KHll BBJI 1tHBMeT-

po111 10 MM; JI - oaopa; J2 - WKHB KJIHHOpeMeHHOA 11epe11aqa. 



k.o.MnAeKTltbte cuAolible nepe/Ja11u 

e~iJ B 

cr>ar; 25. DpHBOA cKopocreMepa sneKTponoe3,!\a PB3: 
I - CKOpOCTeMep CJl-2; 2 - coe)!HHHTenbHS!I nonyMy<(>Ta; a - CTOnopHblA 
BHHT; 4 - paape3H8!1 BTynKa; 5 - pe3HHOB8!1 npoKna)!Ka; 6 - rH6KHA 

ean c 6poueA; 7 - npHao)!HOA pe)!yKTOp, 

7';} 



BO 

.----------------
-~ 

ct>Hr. 26. DpHBOA CKOpOCTeMepa Tennosoaa T3-3: 
I - npHBOll;HOll pep;yKTop; 2 - rii6K11ll Ban c 6po11el\; 3 - CKOPOCTe

Mep CJl-2. 
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KOHUOB OAHHaKoBa. ApMaTypa 6poHH He HBJIHeTCH onopoli 
AJIH HaKOHel!HHKOB BMa. ApMaTypa opoHH KperrnTCH rrepe
XOAHOH BTYJIKOH 5 H rrpy:>KHHHhIM cpHKcaTOpoM 6. Y~ooHbI 
TaKme KOHCTPYKUHH HaK0He11HHKOB c uaHroBhIMH 3amHMaMH. 

<l>Hr. 27. I(oHCTpyKl.lHll npHB0,!1;8, HCKJJIO'l8!01.1.l8H TpeHHe 

B8JJ8 0 opOHIO. 

B npHBOAe cKopocTeMepa (CJI-2) 3JieKTponoe3Aa PB3 
(cpHr. 25) HCIIOJib30BaHhl HOpMMbHbIH rrpHBOA B-100 H HeKo
TOpbie npocTeliIIrne KOHCTPYKUHH npHcoeAHHHTMhHbIX Y3JIOB. 
Pa3pe3HaH BTYJIKa 4 H pe3HHoBas:i npoKJiaAKa 5 06ecne11H
BaJOT HaAemHoe H ynpyroe 
rrpHCOeAHHeHHe apMaTypbl 1 2 ,3 s G 7 
opoHH. CTpHcoeAHHeHHe HaKO; 
HeYHHKOB BaJia K Bany pe
AYKTopa H sany cKopocreMepa 
npH IIOMOIIIH nonyMycpr 2 
TaKme ooecnel!HBaeT CBO~ 
OOAY cMelll.eHHH oceli. 

CTpHBOACKopocTeMepa(CJI-2) 
TenJioBo3a T3-3 noKa3aH Ha 
qmr. 26. KoHCTPYKUHH oooHx 
KOHUOB rrpHBOAa OAHHaKoBa. 

<l>Hr. 28. Coe.D:HHe1rne sana 
npHBO,!l;HOro arperaTa c H8KOHe11-
HHKOM rHOKOro B8JJ8 npH 

IlOMOl.l.lH rHJJb30BOl!: Myqrrb1: 

B npHBO,U.e c rHOKHM BaJIOM 1 - 1iaK011eq1111K r1161rnro nana; 
2 2 - r!IJib30Dall My!jJrn; 3 - cTonop-

Ha onopax KalleHHSI (qmr. 7) Hhlll BllHT; 4 - naJI np11eo11Horo 

TpeH e Ba n a 0 #(POH "CK "JO arperaTa; 5 - CTonop; 6 - WilJIHHT; 
H " u JO n '" - 7 - CTonopHoe KOJibIJ.O. 

11eHO H noTepH MHHHMaJihHbl. 
0,.rr.HaKo Bee npHBOAa yseJIHl!HBaeTCH B 2,5-3 pa3a. 

TipHBOAbl CKOpOCTeMepoB HBJIHJOTCSI no cylll.eCTBY npHoop
HbIMH npHBOAaMH. 0AHaI<O nepe,u.aBaeMhie BaJiaMH 3THX npH
BO,U.OB KPYTHIIIHe MoMeHThI Aoc°TaT011Ho BMHKH, no9TOMY 
lix KOHCTPYKUHH xapaKTepHbI AJIH CHJIOBblx npHBOAOB. 
KoHCTPYKUHH npHso,.rr.a cKopocreMepa 9JieKTponoe3Aa 
(cM. cpHr. 25) 3Hal!HTMhHO ycTynaeT KOHCTPYKUHH npHBOJJ.a 
CKopocTeMepa Tennoso3a (cM. qmr. 26). 

6 !<or&H•BO/lbM&H aQI 
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35. KpenneHHe apMaTYPhl opOHH K npHBOAllOMY arperary 

KpenneHHe apMaTypbl 6poHH 

B xpoHwTeiiHe, npHcoeAttlleH
HOM K sneKTPOABHraTemo. Kpen
neHtte HeAOCTaTO'IHO H8AeJKHO Ii 

Tpe6yer ycnJieHHOii KOHCTPYK
u:11u xpOHWTeiiua. .il.eMOHT8>K 
aecbMa AJIHteJieH 

B npocroM xpoHWTeiiHe, He
nocpeACTBeHHO onupa10meMcH Ha 
nJIHTy. BoJiee Ha.n;e>KHO, 'leM 
npe.n;bl.n;ymee xpenneHtte 

Henocpe,ncraeHHO K HeilOABH:llc
HhlM '18CTllM npHBOAHOro arpe
raTa npu noMoutH pe3b6bl (aHew
Heii, Jll!60 BHyTpeHHeH), Hape-
38HHOH Ha apMaType. KpenJie
ntte H8Ae>KHO, HO HeyA06HO, T8K 
xax AJIH xpenJieHllH apMaTypb1 
npHXOAllTCll apamaTb Beeb np11-
BOA 

BaiioHeTHb!M 38MKOM. Dpocro 
Ii YA06HO, HO He acerAa AOCTa
TO'IHO H8AelKHO, oco6eHHO npH 
TOJI'!Kax H peaepce 

Cneu:11aJ1bHOH xpb!WKOH. Ha
Aexrno, HO BeJIHKH saTp8Tbl Bpe
MeHll Ha MOHTa>K II .n;eMOHT8>K 

9CKH3 

(CM. (jlttr. 6) 

(CM. TaK>Ke (jlttr. 15 Ii 21) 

(CM. (jlttr. 12) 



Kpenneuae apMaTypb1 6poHH 

HaK11)1.RblMH raiiKaMH. Ha)l.e}l{
HO 11 npocTO. 06ecne•rnaaer 60-
JJee 6b!CTpblii MOHTB1K H .n.eMOll
T8lK, 'lleM npeJl.hlJl.Ymee Kpenne
uHe 

HaKH)l.HblMll raiiKaM11 c KOHll
qecKoli Hanpaanl!JOW.eli noaepx· 
HOCTblO Ha apMaType 6pORll. 
Ha.zi;e}!rno. Ol5ecneq11aaeT TO'llHYJO 
IJ,eRTpOBKY 

ct>nauu.eM c U.HJ111u.zi;p11qecKOH 
H8Dp8BJ1HIOW.eii BTyJlKOii H CTO
nOpHbiM BllHTOM. OpocTO, ua
Jl.elK110 H 06ecneq11aaeT 6blcrpblii 
MORT8lK 

~Jla11u.eM c U.llJIHH)l.pll'lleCKOii 
HanpaBJll!IOW.eii BTYJJKOH H npy
:>KHHllblM cronopoM. Opocro H ua
Jl.elKHO, HO apeMSI MO!ITBlKa II )J.e• 
MOHT8lK8 ew.e MeHbllle, '!eM 
B npe,ll,bl.ll.YIUeM CJlyqae 

ct>nauueM c U.llJlllRJl.PH'lleCKOii 
11anpaanH1ow.eii BTYJlKOii 11 npy
lKllHllbIM cronopllblM KOJJbU.OM. 
npocro, Ha)l.e:llrnO, YJl.06HO 

ApMaTypa 6pou11 coaMew.e11a 
c arperaTOM II 6p0RH KpenHTCH 
B ueii KJJeMMOBblM 3BlKllMOM. 
Kpenne1111e npocro, ua.zi;eJKuo 11 
)l.OnycKae'I' 6blCTpblii MORT8lK 
11 ,ll,eMOHTalK. ApMaTypa CJJO>KHa 
B 113f0TOBJJeHHll II ,ll,Opora 

ct>nauu.eM c IJ,liJlllH)l.p11qeCKOH 
uanpaenl!Iow,eii BTY JJKOii 11 rna
piiKOBblMll <P11KC8TOpaM11. 06ec
ne1111aaer 6blCTpb1H MOHTB>K H .zi;e· 
MORT8lK 
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Ilpo)l.OJJ>Kem1e Ta6n. 35 

9CKH3 

17) 

(CM. qmr. 13) 

(CM. <t>ur. 5) 

(CM. <t>ur. 19) 
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Ha8u~11a 11e6u •emb1 exJaxoOHaR n11omNa1 

00,S'Jlc11011 

cf)ur. 29. fn6KHH aaJJ B2T-53-A KoMnJJeKTHblX 
npHBO.l{OB [843 H fB23A. 

cf)ur. 30. fn6KHH B3Jl 82TJI-41-AI KOMDJJeKTHOro 
OpHBO,l\3 f821. 
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Ha pa6oTy np1rno)l.a cyrn.ecTBeHHO BJBrner Kp.enneHHe ero 
K npHBO)l.HOMY arperaTy. KpenJieHHe HaKOHe1rnHKOB K Ba
JiaM npHBO)l.Horo H pa6otiero arperaroB onpe)l.eJISJ.eTcH KOH
cTpyKUHeH HaKOHetIHHKOB. 

DpHMepoM O)l.Horo H3 HaH6onee npocThix H Ha)l.e>KHhlX 
cnoco6oB coeAHHeHHSJ. Bana npHBOAHoro arperarn c HaKoHetI
HHKOM rn6KOf0 BaJia Mo>KeT . CJIY>KHTb coe)l.HHeHHe npH 
DOMOIIJ.H MyqrrhI, IlOKa3aHHOe Ha <t>Hr. 28. 

KOMflJlEKTHblE flPHBO)J,bl ABTOM06HJlbHblX 
H M6T0l(HKJ1ETHblX flPH60POB C rH6KHMH BAJlAMH 

KoMn.ileKTHble npHBOAhI aBTOMOOHJihHhIX np1:16opoB cocTOSJ.T, 
B OCHOBHOM, H3 fHOKOfO BaJia, H3KOHetIHHKOB, waHObl, 
6poHH, qexna HJIH o6onotIKH H apMaTyphI (HHnneneli 
H raeK). 

0/44 \V..f'VV""-" ................ ...L 

/DCllOll\ 
Ha6u61111 nP.,060.R y~mblfJ..~1JaxoiJ11111 

ro!~~ 
<Pur. 31. f116KHii eaJI B2T-3,3-A 

KOMnJieKTHoro npHBo,n;a fBI 16. 

HeKOTOpble THnhl npHBOAOB MoryT He HMeTh OTAeJihHhIX 
)l.eTaJieli HJIH HMeTb )l.OilOJIHHTeJibHble. 

B Ta6JI. 36-38 np1:1Be)I.eHbI A3HHhie o Banax O)l.HHaKOBhIX 
KOHCTPYKU.HH, a B Ta6JI. 39-42 - .n.aHHble o 6poHHX OAHHa
KOBhIX KOHCTPYKU.HH. 

rH6KHe B3Jlbl THilOB B2T-5,3-A; B2TJI-4,l-Al 
H B2T-3,3-A K KOMDJleKTHblM npHBO)l.3M COOTBeTCTBeHHO rB43 
H fB23A; rB21 H fBI 16 noKa3aHbl Ha qmr. 29, 30 H 31. 
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36. fH6KHe saJihl THna 82TJ1-3,3-A (saeo.zr.cKoe o6ooHaqeHHe TB-001) 

-~: 1 20· L J? 
6 QHH fl 

00,JtllcAIJil ~If OKflYJnHllCmb 
HafluflKa npaflaR vemb1- 0,t,fVcnod e,u:::; 
pexJaxadHQ/l 1AOmHDR >laeu6><a npa6aR nRmu-~ 

1axod1<aP 11AomHaR 
\\\\\\\\\\~1¥1\\\\\W~ Ill 

.. .. .. 
o; o; o; .. 

Anuua 
.. 

Anuua l(OMJleKT-
.. 

Anuua K.oMnJJeKT- .. l(oMnJJeKT- .. .. 
Hhl!i :a aana L Hblil :a aana L Hblil :a eana L 

npHBO,ll :f B MM npBBO,ll :f B MM npHBO,ll :f B MM :: :: :: 
0 0 0 
~ ~ :.:::1 

rB-CT II 2492+1·5 rB22-.U I 1438±1 rB40-B I 2834±1 
-0,5 rB22-E I 1094±1 rB44 I 1204±1 rB-1 II 1067±1 rB22-I1 II 658±1 rB44-B I 1204±1 fBl-B II 1127±1 rB24-A III 6000-10 rB45 1632+1•5 fBl-B II 1377±1 rB25-B II 658+1 

I -0,5 

rB3 I 1739+1.5 fB26-A III 2634±2 fB46 I 3084±1 
-0,5 1512+1.5 

rB5 1545+o.5 fB26-5 II 2655±1 fB51 III -0.5 
-2,0 fB27 I 2004±1 fB63-B II 2609±1 

rB9-A2 III 2382+1•5 fB28-B III 3684±2 fB63-B I 2634±1 -0,5 
fBlO-A II 1031±1 fB28-B I 3584±1 fB63-A2 III 2586+1·5 
fBlO-B I 1052±0,5 fB28-f I 2384±1 -0,5 

fB64 II 1142±1 
fB12-A I 2073+o.5 fB30 I 666±1 rB65 I 973±1 -2,0 fB34 III 2734±2 
fBl3-A 1345+0·5 rB34-B II 2753±1 fB66 I 878±1 

-2.0 fB69 I 1744±1 rB13-5 1400±2 fB35 III 3084±2 fB70 II 1742±1 
fB16 III 1552+1•5 fB35-B II 3103±1 fB72 I 1904±1 -0,5 rB38-B II 1067±1 fB16-B II 1575±1 fB39 11 555+o.5 fBlOl I 1284±1 
fB16-B I 1604±1 -1,3 fBI07 I 1354±1 
fBl7 III 2132+1.5 fB39-f I 1099±1 fBI09 II 758±1 

-0,5 fB39-.U I 584±1 fBllO I 1354±1 fB17-5 II 2155±1 fB39-E I 2084±1 fBlll I 1354±1 fB17-B I 1744±1 fB39-I1 I 834±1 rB113 I 2834±1 
rB20-A2 III 1552+1.5 fB-40 I 28oo+o.5 fBll6 I 240±1 -0.5 
fB22 I 533±1 

-2,0 rB117 I 678±1 
fB22-B I 716±1 fB118 I 1468±1 
fB22-B I 545±1 
fB22-f I 728±1 
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37. rnoKne B8Jlbl THna B2TJ1-4,t-A (38BO,ll,CKoe o603Ha'!eHlle TB-003) 

J(.oMDJieKTHhlll ~JJHH8 
11 Ko•""",;"' }J.JJHH8 II }1.JIHH8 : KoMnJieKTHhlll 

Dana L B8Jl8 L II npueoA 
B8Jl8 L DPllBOA 

B MM 
I OpHBOA 

B MM B MM 

11 

fB9-B1 2374-1,5 
I 

rB37-B 812±1 rB56-B 3171+3 

rB16-A21 1552+1·5 rB41 1184-1,5 rB57-B 6636+3 
-0,5 rB42 1580-+ 2 fB58 3582+1•5 

rB32-A2 3982+1·5 fB55 5836+3 -0.5 
-0,5 

rB59 4482+1.li rB32-B1 3974-1,5 rB55-A 6186+3 --0,5 
rB33-A 2274+2 fB55-B 4686+3 rB121 323+2 
rB36-B 553+2 fB55-B 6086+3 rB30! 986+3 

rB36-B 713-+2 rB55-r 2986+3 rB301-B 6636+3 

fB36-f 783+2 rB56 2286+3 rB301-B 1383+3 

rB36-.ll 933+2 fB56-B 1786+3 rB301-.ll 7386-+ 3 

fB37-A 1072± 1 

I 3aMeHeHl\il Ha fBH9-B, fBH32-B H fBHl6-A2. nocT8BJieH eaJI B2Jl-3, 3-A 
(Ta6JI. 38). 

---~--~~----~~-----~-
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38. rHoKHe aaJlhl THna 82Jl-3,3-A (3aBO,l{CKOe o603Ha'leHHe TB-OOIH) 

KoMrrJieKTHblll KOHi.ib! JJ:JIHH3 II 
JJ:JIHHa !/ l\OMllJieKTHb!tl KOHi.ib! 

llpHBOA eana eana L ]! llPHBOA ea JI a eana L 
B MM B MM 

I 

" :1 

rBH20-B I (Ill) 1604±1 j! fBHI02 1 1094±1 
fBH37-B Ill 849±1 ii fBH103 1 2084± 1 
rBH37-f lI1 1079±1 11 fBHl20 1 2534±1 
rBH44-A 1 1154± I I rBH300 1 1744±1 
rBH-46 lII 3084±1 If 

fBH300-B 1 3284±1 
rBH63B Ill 2634±1 fBH300-f I (lll) 1744±1 
rBH!Ol 1 1284±1 I 

n p KM e 'la H H K: 1. Ball TePMH<\eCKH He oopaoaTb\BaeTCSl, llOABep
raeTCll pHXTOBKe. 

2. B 0003Ha<teHHe llPHBOAa. ean KOTOporo He llOABepraeTcll TepMHqe
CKOll o6pa6orKe, BBOAHTCll 6yKea H («Hallp11lKeHHhlll»). B saeoACKHX qep
Te*ax, oHa BBOAHTCSl e KOHi.ie o6oaHa'leHHll rrpHeo11a. B crrpaeo<tKHKe 
BO H30e)!(8HHe rryTaHHLlbI c 6yKB3MH, 03Haqal0ll.\HMK pa3HOBKAH0CTH ll(:H
B0A8, ace rrpHBOJlbl c IlOJ{OOHblMH BaJiaMH 0003HaqeHbl fBH. 

3. B eapuaHTe I o6a KOHLI& eana OJlHHaKOBbl. 

4. I( eanaM sroA lKe rpynrrhl OTHOCllTCll DaJlbl tJPHBOJIOB fBH9-E (Ill) 
L = 2403 ±I MM; fBf32-E (III) L = 4003 ± 1 MM, fBH16·A2 (fl) 
L = !553 ± 1 MM. 
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39. 6poH.R THna 6,nfl-AJ (saeo,n;cKoe o6osna'lenHe TB-002) 

KoMnneKTHblil 
npHBO,ll 

rB-CT 

rB-1 

rBl-B 

rBl-B 

rB3 

fB5 

fB9-A2 

fBIOA-B 

fBJ0-5 

fBl2-A 

fBl3-A 

fBl3-B 

fBl6 

fBl6-B 

rBl7 

fBl7-B 

·~ ~'f -/HJ l I~~ 
l j 

J{nou II cnou 

):(nuua I KoMn~eKTHhlll 
6pouu L I npHBOA 

B MM 

2448±°·g II f520-A2 
l,t> ,L 

I 
1024-1 rB22 

1084-1 fB22-B 

1334-1 11 f822-B 

1670±1 , fB22-f 

1482+o.s I rn22-.n · 
-1.2 ' 

!: 

2350±1 1: 

988±1 \I 
1· 

995+ 1 ' 

2020±?:~ Ii 

1292+0•8 !' -1,2 

1437±?:~ 

1520±2 !: 

1528±1 /1 

2102±2 11 

2!08±1 Ii 

rB22-E 

rB22-l1 

f824-A 

f825-5 

rB26-A 

fB26-B 

fB28-B 

fB30 

f834 

fB34-5 

fB35 

I 
6pouu L npueOA 
.Unuua I J<oMnneKTHblil 

B MM 

1520±2 11 rs35-5 
:i 

483- 2 ii rB38-B 

666-2 

483-2 

666-2 

1366-2 'I 

Ii 
1042-211 
596-2 

5950±5 ! 

615±1 I 
2602±3 r 
2608±1 

11

1 

3652±3 
r 

616-2 I' 

2702±3 / 

2708±1 ii 

3052±311 

rB39 

rB40 

rB45 

rB51-I 

rB63-A2 

rB63-5 

rB64 

rB65 

rB66 

rB70 

f8109 

fBll6 

fBll7 

fBll8 

Anuua 
6pouu L 

B MM 

3058±1 

1024-1 

500+0.s 
-1,5 

2747±?:~ 
1562±1 

1482±2 

2550±3 

2558±1 

1109±2 

906-2 

816.-2 

1709±2 

715+1 

167±1 

650-2 

1406-2 

n p H Me q a H H e. K 6poue !lTOrO THna )l0.11lKH8 6b1Tb OTHeceua 6pO· 
Hll npHBO)lOB fBH9-6, fBH32-6 H fBH16-A2, AJJHHOA•coOTBeTCTeeHHO 
2358 ± 1, 3958 ± 1 H 1583 ± 2 MM. 
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40. 6pOHB THna 6~TI-A2 (38BO)J.CKOe o6o3tta11ettHe TB-004) 

I g I 1 V-IJi~ 
' ., , 

c1ou //cnou 

-

l(oM!lJJeKTHblll Jl:JJllHa KoM!lJJeKTHblll Jl:JJllH8 I l(oM !lJJeKTHblll Jl:JJHHB 

llpHBOA (ipoHll l llPHBOA 6pOHll l I llpllBOA 
6poHll l 

B MM B MM B MAI 

f89-B1 2340-1,5 f839-E 2008±1 rB59 4450±2 
rBl6-A21 1520±2 f839-YI 758±1 f863-B 2558±1 
rB16-B 15281::2 f840-B 2758±1 f869 1668±1 
rB17-B 1668±1 rB41 1146-1,5 f872 1828±1 

rBH20-B 1528±1 f842 1550+2 rBlOl 1208±1 
f827 1928+1 rBH44-A 1078±1 rBH102 1018±1 

rB28-B 3508+1 f844-B 1128±1 rBH103 2008±1 
rs28-r 2308±1 rB44 1128±1 f8107 1277,5±1 

rB32-A2 3950+2 f846 3008±1 rBllO 1278±1 
f832-B1 3940-1,5 rB55 5786+5 rBlll 1277,5±1 
f836-B 520+0·5 -1.5 rB55-A 6136+5 f8113 2758±1 
f836-B 680+o.5 

-1,5 rB55-B 4636+5 rBH120 2488±1 
rB36-r 750+0,5 -1,5 f855-B 6036+5 rBH300 1668±1 

f836-.lJ. 900+0.5 -1,5 rB55-r 2936+3 rBH300-B 3208±1 
rB37-A 1050+0.5 -1,5 rB56 2236+3 rBH300-r 1668±1 
f837-B 190±M f856-B 1736+5 rB301 936+3 
rB37-B 820+0:15 rB56-B 3121+3 f8301-5 6586+5 -1,0 
rB37-r 105o+o.5 -1,0 f857·5 6586+5 rB30l-r 1333+3 
rs39.r 1023±1 f858 3550±2 rB301-.lJ. 7336+5 
f839-.ll 508±1 

1 IlepeeeAeHbl B TH!l fBH, IlOCT3BJJeHa 6poH11 B,l(fl-Al (CM. Ta6JJ, 39) 
H eaJJ B2Jl-3, 3-A, 
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41. 6poH THna 6.ll,Il-A3 (3880,llcKoe ooo3H8'1eHne TB-006) 

SCKH3 
l(oMnJJeKTHblll 

npHBOJt 

rB21 

rB33-A 

.D:JJHHa 6poHH L 
B MM 

1928±2 

2239±2 

42. 6pOHH THna 6.ll,Il-A4 (3880.lJ.CKOe 0003H8'1eHHe f823-A-5205953) 

SCKH3 

J 6100 II c noo 
1------L --~-l 

l(oMnJJeKTHblll 
npHBO,ll 

rB23-A 

rB43 

I .D:JJHH8 6pOHH L 
B MM 

1108+2,0 

ll08+2,0 

KoHCTPYKIJ.HH KOMnJieKTHhlX npHBOAOB aBToMo6HJihHhlX 
npH6opoB MoryT 6h1Th Hepa36opHblMli H pa36opHblMH 
(o6o3Ha11a10TcH cooTBeTcTBeHHo 6yKBaMH H H P). IloCJieAHHe 
Ha3blBaJOTCH TaKme nJiaBaJOllI,HMH. Jlfa Hepa36opHoro npH
BOAa BaJI He MO»<eT 6hJTh H3BJietieH H 3aMeHeH 6e3 pa3pyrneHHH 
OAHOH H3 AeTaJieH npHBOAa- J.fa pa36opHoro npHBO)J.a BaJI 
MO»<HO H3BJietih. 

JloCTOHHCTBOM Hepa36opHoro npHBO)J.a HBJIHeTCH HeB03-
MO»<HOCTh BblBe)J.eHHH H3 3au.enJ1eHHH HaKOHeqHHKa BaJia pac
THfHBaHHeM 6poHH; pa36opHblH rrpHBOA Mo:»rno rrepHOAHtieCKH 
ocMaTpHBaTh H o6cJiy»<HBaTh Ba.1 BO BpeMH 3KCIIJiyaTaU.HH. 

JloCTOHHCTBaMH pa36opHoro H Hepa36opHoro npHBOAOB 
o6Jia)J.aeT pa360pH0-3aIIHpa10m.HHCH (P-3) npH6opHblH npH
BOA, KOTOpblH II03BOJIHeT H3BJieqb BaJI AJIH o6CJIY»<HBaHHH 
HJIH 3aMeHhl, a HaKoHeqHHK He Mo»<eT y:Hrn B 6poH10. 
Pa36opHo-3arrHpa10m.HeCH rrpHBOAhl 06hl11Ho HMeitn 66JihIIIHi1 
3a3op Me»<AY BaJIOM R 6poHeH, tieM Hepa36opHhle. 
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ApMaTypa rrpHoopHhlX rrpHBO.Jl.OB (HHrrrreJIH, HaKoHeqHHKH 
BaJIOB H T. JI..) OQblqHo H3fOTOBJIHeTCH H3 JierKHX CIIJiaBOB 
OTJIHBKOH IIO)l. )l.aBJieHHeM. 

BpoHH y Bcex rn:rroB KoMrrJieKTHhlX rrpHBO.Jl.OB rrpHoopoB 
TepMooKCH.Jl.HpoBaHa H rrpoMaCJieHa. Ha MHornx rrpHBo)l.ax 
IIOBepX OpOHH Ha BCIO ee )l.JIHHY (HJiti tJaCTb ee) Ha)l.eBaeTCH 
qeXOJI. lJeXOJI yBeJIHtJHBaeT repMeTHtJHOCTb OpOHH H rrpe)l.OT
Bparn.aeT BbITeKaHHe CMa3KH H ee 3arpH3HeHHe, tJTO OCOOeHHO 
Ba)KHO )l.JIH crreu.HaJibHbIX H TpaHcrropTHblX MaillHH, paooTaJO
lll.HX B yCJioBHHX ooJibIIIoli BJiamHoCTH HJIH 3aIIblJieHHocTH 
B03)l.yxa. 

KoHCTPYKU.HH rrpHBo)l.a, rroKa3aHHaH Ha qrnr. 39, 40, 
50 H 53 (TaOJI. 43), HBJIHeTCH HaHOoJiee rrporpecCHBHOH KOH
CTPYKIJ.Heli aBTOMOOHJihHoro rrpHoopHoro rrpHBo)l.a. 

f HOKHH BaJI B coope, ooecnetJHBa!Olll.HR IIOJiyqeHHe pa3-
00pHo-3aIIHpa!Olll.eRCH KOHCTpyKl.{HH rrpHBO)l.OB IIO cpHr. 39 
H 40, IIOKa3aH Ha cpHr. 39, 6. 

Mem)l.y ropl{OM HHrrrreJIH H XJiopBHHHJIOBOH Tpy6Koli )l.orry
CKaercH 3a3op He 6oJiee 10 MM (co cropOHhl CIIH.Jl.OMeTpa) . 
.il.JIH yBeJIHtJeHHH repMeTHtJHOCTH rrpHBO)l.a peKoMeH)l.yeTCH 
rroBepx XJiopBHHHJioBoli Tpy6KH H HHIIIIeJIH ycTaHaBJIHBaTh 
Tpy6Ky )l.JIHHOH 85 MM H3 MaCJIOCTOlIKOH pe3HHbl (cpHr. 39, e). 

f HOKHH BaJI B coope, 06ecrreqHB8!0lll.HR IIoJiyqeHHe pa3-
00pH0-38IIHpaJOrn.eifcH KOHCTPYKl.lHH rrpHBo)l.a rro cpHr. 50, 
IIOKa3aHa Ha cpHr. 50, 6. 

Orrpe)l.eJieHHhlMH rrpe1rnyrn.ecTBaMH ooJia)l.aeT pa36opHo-
3arrHpaJOrn.aHCH KOHCTpyKl.{HH, rrpHMeHeHHaH B rrpHBO)l.aX 
fB3 H fB45 (cpHr. 53, a). KoHCTPYKl.lHH O)l.Horo KOHi.la BaJia 
B coope COOTBeTcTByeT HCIIOJIHeHHIO E (TaOJI. 46). ,lI.pyrofi 
KOHel{ BaJia OO)KaT Ha KBa)l.paT H Ha KpyrJihlH yqaCTOK BaJia 
Ha)l.eTa pa3pe3HaH 3arropHaH BTYJIKa c KOHHtieCKoli peabooli 
(cpHr. 53, 6). BTy JIKY H raf1Ky K Heli Ol{HHKOBhlBaJOT (T-OU). 

Xapa1<Tep11CTllKll npo<jJ11JJH KOH11'1eCKoil cneu11a.ijbHoil 

411CJIO HllTOK Ha J• . . . 
S -war peab6b1 B MM ..... . 

L 2 - ,lJ,JlllH a pe3h6bl (pa6oqaH) B MM 
L - .n:n11Ha pesh6bl co c6eroM a MM . 

do - Hapyw;Hb!H .!l:llaMerp pesb6bl B MAt 
dcp - cpe.n:HllH .!1:118MeTp pesb6bl B MM . 

d1 - BHyTpeHHllH .11:11aMeTp peabObl B JI,\! 
to - BblCOTa npocpl!JJH B .llM . 
'f ~ yroJI KOHYCHOCTll 
i - KOHYCHOCTb • . • . ' . 

pe3b0bl 

31.75 
0,8 

3,2±0,8 
5 
5 
4,55 
4,1 
0,45 
3°51' 
1/8 



l<.oMnAeKTH.ble npuBOQbt aBTO- u MO'l'OnpuoopoB 92 

<l>Hr. 32. Dpuao.zu,i fB12-A, fB13-A, fB13-B, rB-40. Y ecex 
npHBO.llOB KOHeU aaJla MO:lKeT BblCTynaTb aa TOpeu HHDDeJIH 

.no 1,5 MM HJIH yronaTb Ha 0,5 MM. 

<l>ur. 33. Tipueo.n f839. 

<l>ur. 34. Dpueo.zu,r rB9-A2; rB 16 (aan. 11.); rB 17 (aan. 11.); fB20-A2 
\B3aMeH fB20-A, (3an. 11.); fB24-A; rB26-A (aan. '!.); rB28-B; rB34 
(3an. 11.); fB35 (aan. 11.); fB51; rB63-A2 (aan. 11.); rBH16-A2; y acex 
npHBO.ll;OB aa HCKJIIOlleHHeM fB20-A2 (aan. '!.), XJIOpBHHHJIOBaH Tpy6Ka 
noca:lKeHa Ha Beeb CB06o.D;HblH yqacTOK 6pc.HH; raHKH H npucoe,nHHH-

TeJlbHble paaMepbl HHnneneH O.D;HHaKOBbl c o6oux KOHUOB. 



94 KoMn.AeKtHbte nepeda'lU t 2uoKUMU 6iUllMu 

<l>Hr. 35. DpHBO)t rs IO-A (3an. q.), nouepx 6pOHH craBHTCB 
pe3HHOBaB Tpy6Ka TO.'ill.lHHOH 1-2 M.M. 

<l>Hr. 36. DpHBO)t rBIO-B (3an. q,), nosepx 6pOHH CTaBl!TCB 
pe311HOBaB Tpy6Ka TOJJll.lHHOH 1-2 MM; raHKH H npHcOe)tHHHTMb

Hble pa3Mepb1 HHnne.neii O)tHHaKOBbl c 06e11x KOH!lOB. 

A-.4 

<l>Hr. 37. DpHBO)tb1 fB64 H fB70. Y oooHx npHBOAOB KOHell 
BaJJa MOJKeT BblCTynaTb 3a TOpeu HHnneJIB Jl.O 1,5 AC# HJJll YTOil8Tb 

Ha Q,5 MM. 



KoMil.JleKtH.bte hpuaoObL a8ro- u M.OfottpuoopOB 95 

B•Q,5 ~Q,5 
f(l.5~ S±/l5 

<l>Hr. 38. DpHBOAhl fBl6-B (3ar.. q.); fBl7-B (3an. · q.); fB26-B; 
rB34-B; .fB35-B (3an. q.); rB63-B (3an. q.); rBH9-B H rBH32-6 -

o6a c XJIOPOBHHHJIOBOH Tpy6KOH no sceii •,ll;JIHHe 6pOHH. 
-------Aot(Tda44)----

6.,o {Ta5n •41 

aJ 

<l>Hr 39. 
~tJ~;~~:!J1ir====--ra - npHBOAhl fBl6-B; MIMMi fBl7-B (AJUI aeTOM06HJl>I 

c yumlrnu.upoeaHHOA KO
po6Koil); fBH20-B (OH 

dJ lKe fBH20-B); fB27; 

fB28-B; fB28-f; fB39-f; fB39-,I:{; fB39-E; fB39-H; fB40-B; 
fB44-B (eMeCTO fB44); fB46 (HMeeTCH BapuaHT fBH46); 
fB63-B (HMeeTCH eapuaHT fBH63-B); fB69; fB72; fBIOI; 
fBllO; fBll3; fBH300; fBH300-B; fBH300-f; fBH300-,I:{. 
npHBOAhl rBH20-B; fBH46; fBH63-B; fBH300; fBH300-B; 
fBH300-f H fBH300-A HMeIOT eanbl HatlpHlKeHHOil KOHCTPYKIJ.HH. 
Tpy6Ka xnopeuuun0Ba11 Ha eceil AJIHHe ceo6oAHOro yqaCTKa 
6poHH, nu6o Ha era qacTu; 6 - ru6Kuil ean B c6ope (K npueoAaM, 
tJOK333HHblM Ha cli11r. 39 H 40); 8 - peKoMeHAyeMblil eapuaHT 
ycTaHoBKH c Tpy6Koi! H3 MacnocToilKoil pe3HHbl AJIHHoil 85 MM; 
fBH9-B H fBH32-B, o6a c XJIOPBHHHJIOBOil Tpy6Koil no acel 

AJIHHe 6poHu. 



K0Mn11Mr1tbte nepeaa'4u c cu6KuMu aa11aMu 

ct>11r. 40. DpHeo.n;bl c BaJIOM HanpsiJKeHHOH KOHcrpyKUHH: rSH44-A 
(B38MeH npHBO.n;a rS44); rsHto2; rSHI03 (B38MeH np11eo.n;a rsa9-E); 

rBHl20. 

Cl>Hr. 41. DpHBO.D; rs 116 (B3aMeH np11eo.n;a rs 104) c IlHTHCJIOHHb!M 
BBAOM npaeoro epauteHHH S2-4, I-A, HO ()e3 eepxHero c.noH, 

cxo.n;eH c npHBO.D;OM rSH20-B. 

t:l>Hr. 42. Tip11BO.D;bl rsss; rsss-A; rB55-B; rsss-S; rsss,r: rS56; 
rB56-5; rS56-S; fB57-5; rB301; rB301-5; rB301-S rS301-.L{: 

1 - ean IlHTHCJIOllHHll; 2 - pe3HHOBaH Tpy6Ka ,llJIHHOll 50-60 MM )IJIH nepeKpbl
BaHHH sasopa Me>K,11y TOPU.OM HHilileJIH H XJIOPBHHHJIOBOll Tpy6Koil; 3 - XJIOpBHHH

JIOB3H Tpy6Ka. 



7 

KoMn,ieKTHbte npuaoObt a8ro- u Mlitonpu6opo8 

<l>Hr. 43. DpHBOA fB21 (3arr. '!.). 

<l>Hr. 44. DpHBOA fB33-A. 

A-A 
•.u:a~ 

~ 

~~~~~~~~~~l-Jf':f.J 

<l>Hr. 45. DpHBO.lU>I fB9-B; fB32-B (B3aMeH fB32-A2); fB41 (3arr. ti.). 
XJiopBHHHJIOBBll Tpyl5Ka craBHTcll ua fB9-B H fB32-B. 

KoraH-BOJI&Man 301 

97 
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<l>Ht. 46. TipHBO,ll; fB42. faHKH H HHnnl'.1H O,ll;HHaKOBb!e Ha OOOHX 
KOHU.aX. 

L4 

R~~~ 
iJiM's 

cJ>Hr. 47. TipHBO,ll;hl fBl6-A2 (san. '!.); rB32-A2 (san. '!.); fB58; fB59. 
faHKH 11 HHnneJJH o.n;HHaKOBhle Ha o6oHx KOHU.ax. XnopBHHllJJoeaH 

Tpy6Ka Ha BCIO MHHY 6pOHH CTaBHTCll Ha fBl6-A2 H fB32-A2. 

cJ>ttr. 48 TipHBO;\bl fB36-5; fB36-B; rB36-f; fB36-,U; fBl2l. Bee 
npHBO,ll;hl OT pe.nyKTopa TaKCOMeTpa K TaKCOMeTpy. 



K oMi!.M/CTHbte npueoiJbt aBTo- u M.oronpu6opo8 99 

<l>Hr. 49. DpHBO,!l;bl fB37-A; fB37-B. faiiKH H HHnne.nH O,!J;HHaKOBble 
Ha ofiOHX KO!ill3X. 

II 

5) 

Cf>Hr 50. 
a -.npHBO/lbl rB37-B; rB37-r. railKH H HHTITieJIH O/IHHBKOBble Ha OOOHX KOHl\BX. 
noBepx XJIOPBHHHJIOBOil TPYOKH H HHnneJ111 co CTOPOHbl KOpOOKH nepe;:xaq HMeeTCSI 
pe3HHOB811 Tpy6Ka TOJllJ\HHOil 1-2 MM; 6 - rHOKHil BBJI c HBKOHeqHHKBMH H 11eTa-

JlllMH sanopHoro ycTpoilcTBa; B = 2 + I - 30Ha npoeePKH COOCHOCTH. 

7• 



100 

~ 

~ 
.::. 

1 
!15~45 "" 0() 51·~ 

121D'2 
a) 

cf>Hr. 51. 
a - DPHBOA rB23-A (san. '!.), Tpy6Ka pesHHOBaB TOJl~HHOI! 1-2 MM; 6 - Ban 
c HaKOHe'IHHKaMH; B = 6,5 MM - SOHa 06:1KaTHJI Ha BOCbMHrpaHHHK; pasMep 
1171 + 1 BblAep:!KaTb nocne c6opKH c HaKoHe'IHHKaMH; D = 5,3-0,16 MM; 

06:1KaTb sanOAJIHl\0 c BanoM. 

<l>nr. 52. TipHBO)l fB43. Pe3HHOB3ll Tpy6Ka TOJllIJ;HHOii 1-2 MM. 



Ko.Mfl..AetcTHbte npueoiJ1>1 aeTo- u MOTonpu6opoB 

92. (ITIJ HIJKl1111Ke} 

ll) 

A-A 

d 
61 

6J 

<f>Hr. 53. 
a - npllBOAbl rB45; rss. Tpyt'iKa XJIOPBllRllJIDBaR; 6 - sanopua11 
.11TyJ1Ka c KOHll'leCKol! cneu.11aJ1bHDI\ pe3bt'iol!; e - npoc\l11J1b cne1111aJ1b· 
Ho!! Kou11qecKol! pe3b<ibl. Ilpopesb c\lpesepyeTc11 nocne uapesKll pesbt'ibl. 

<l>ar. 54. ITpaeoJI. fB5. 

101 



43. l(OMDJJeKTHWe cepaAawe npHBOJJ.W aeToMoGHJJbHWX npaoopoe 

:i 
06o3H a qeu ue ~JIHK3 

;1 
:is npnMeHAeTCA npnMeH!ICTCH ~~ 06<l3H a qen ne 

KOMOJleKTHOro Q, npHBO,ll;a L Ka M3WHH3X MapoK B npBBO,ll;e i.- o"? eana 
npHBO,ll;a » B MM ~=o.. L. 

"' 0 Q, • e I ~t:O. 

rB12-A 32 2055±3 r A3-AA; r A3-MM CnHJJ.OMeTpa p 82TJI-3,3-A 
rB13-A 1327±3 3J1C-5; 31-lC-352 To me p 82TJI-3,3-A 
rB13-B 1382±3 3J1C-50 > p 82TJI-3,3-A 
rB40 2782±5 Tponneii6yc MT3 > p 82T JI-3,3-A 

rB39 33 550±3 TaKcH «noc5eAa> CnHJJ.OMeTpa, p 82TJI-3,3-A 
M-20; M-20A; M-20B; pl!AyKTOpa, 
MA3-521B TaKCOMeTpa 

rB9-A2 34 2400±3 MA3-200, 200-8, CnHJJ.OMeTpa H 82TJ1-3,3-A 

rB16 
200-r, 205 

1570±3 fA3-51 To me H 82T JI-3,3-A 
rB17 2150±3 3J1JI-l50; 3J1C-156; > H 82TJI-3,3-A 

585, 355-M, 
I<A3-585-B, 585-8, 

rB20-A2 1570±3 
120-T, 600, 601-B 
TaKcH· «floc5e.zi.a> » H 82T JI-3,3-A 

M-20; M-20-A; 
M-20-B; fA3-51; 
MA3-521-B 

rB24-A 6000±15 3J1JI-154 > H B2TJI-3,3-A 
rB26-A 2650±5 3J1JI-151 > H 82TJI-3,3-A 
rB28-B 3700±10 3J1JI-155 > H 82TJI-3,3-A 

Bnyrpen-
BHl! H l(oH~bl 

euewnul! Ba.II& B 
,ll;HaMeTpb! c6ope (CM. 
,ll;&yxnpo- npBMeqa-
eonoquol! HBe 2 H 

6poHH Ta6n. 46) 
B MM 

4,0X6,9 B;A 
4,0X6,9 
4,0X6,9 
4,0x6,9 

4,0x6,9 8; A 

4,ox6,9 8;ll 

4,0X 6,9' 
4,0X6,9 

4,0X6,9 

4,0x6,9 
4,0X6,9 
4,0X6,9 

-0 
i.:i 

f 
::. 
~ 
~ 
"' ~· 

~ 
Q, 
~ ... 
i::: 

"' 
§. 
e 
i::: 

e 
~ 



rB34 2750±5 SIA3-210-f; 210-Jl; 
210-E 

fB35 3100±5 SIA3-210; 210-A 
rB51 ' 1530±3 M-1 
rB63-A2 2600±5 fA3-63 

rBIO-A I 35 I 1030±3 I . cMocxBH'l» M-400 

f810-B I 36 I 1030±3 I «MOCKBH1J» M-400 
YHH¢HUH posaHHb!H 

rB64 I 37 I 1150±3 
I 

fA3-67B 
rB70 1750±3 CrreuMallIHHa 

f816-B 38 1570±3 fA3-51 
rB17-B 2150±3 3HC-150, 355M; 

3HJ1-156, 585; 
KA3-585-B; 585-8, 
120-T; 600, 601-B 

rB26-B 38 2650±5 3HJ1-151 
rB34-B 2750±5 SIA3-210-f; 210-Jl; 

210-E 
rB35-B 38 3100±5 SIA3-210, 210-r, · 

210-Jl, 210-E, 214, 
219, 221, 222 

rB63-B 2600±5 r A3-63; nA3-652 

rB16-8 39 1570±3 fA3-51-A 
rBl7-8 1710±5 3HJ1-l 56-B, 156-8, 

164; KA3-l20-T2; 
585-E, 600-8, 601-8; 

rBH-20-8 i570±3 M-20-A; c8o.nrat M-21, 
M-21-8; «qaifxa» 
M-13: 

» H 

, H , H , H 

j CrrimoMeTpa I p 

I CrrH,D.OMeTpa I p 

I CrrH,ll,OMeTpa I H 
To :ace H 

CrrH,D.oMeTpa H 
To :ace H 

, H 
» H 

» H 

, H 

CrrH,D.OMeTpa P-3 
» P-3 

» P-3 

-

82TJI-3,3-A 4,0X6,9 

82TJI-3,3-A 4,0X6,9 
B2TJI-3,3-A 4,0X 6,9 
82T JI-3,3-A 4,0X6,9 

I B2T JI-3,3-A I 4,0X 6,9 I 
I B2T JI-3.3~~14,0X 6,9 , 

I B2T JI-3.3-A , 4,0X 6,9 , 
B2TJI-3,3-A 4,0X 6,9 

B2T JI-3,3-A 4,0X6,9 
B2T JI-3,3-A 4,0X6,9 

82T JI-3,3-A 4,0X6,9 
B2TJI-3,3-A 4,0X6,9 

B2T JI-3,3-A 4,0X6,9 

82TJI-3,3-A 4,0X6,9 

B2T Jl-3,3-A 4,7X7,7 
B2T JI-3,3-A 4,7X7,7 

82TJI-3,3-A 4,7x7,7 

8; A 

E; A 

B; n 

E; Jl 

E; JI( 

><:: 
C· s 
::. 
~ 
~ 
~ 
;:s 

~ 
Cl> 

&. a: 
i::i 
Cl> 

9 
s:: 

~ ... 
~ 
~ 

f 
Cl> 

o· 
"" 



06oaHa'leHHe JJ,.nnna :a npHMeH!leTCI! 
KO,lmJleKTHOro npHeo11a L c. Ha M8WHH8X MapoK 

npHeo)la >. B MM .... 
= '9 

fB-27 39 1970±5 fA3 M-12; 
YA3-450; 311C-355, 
356, 5M 

rB28-B 3550±10 311JI-158 
fB28-f 2350±5 311Jl-157 
rB39-r 1065±3 «MOCKBHq» 402-T; 

fA3; M-12-A 
rB39-Jl 550±3 «no6e.11.a11 M-20 

M-20-A 
rB39-E 2050±5 fA3-47; «MOCKBHq» 

410, 410-H 
rB39-H 800+3 «BoJira» M-21-A 
rB40-6 2800±5 TpaKTop YT3 
rB44 1170±3 «MOCKBHq» 402 
fB44-6 • 1170+3 fA3-51-T; 

fA3-51-P 
rB46 3050±5 YA3-450, YA3-45l·Jl 
rBH-46 3050±5 To :>Ke 
rB63-B 2600±5 nA3-651, 652, 657, 

659, 661; r A3-63 
fBH63-B 2600±5 To :>Ke 
rB69 1710±5 fA3-69 
fB72 1870±5 fA3-72 

i 

., . 
:::C: 
~I 

flpHMeH!leTCll >.OS 
C.<tC'l 

e npHeo11e tgc:. == 0 c. . 
:.:°t:P.. 

CnH.llOMeTpa P-3 

To )l{C P-3 
» P-3 
» P-3 

» P-3 

, P-3 

» . P-3 
» P-3 
» P-3 
» P-3 

, P-3 
» P-3 , p.3 

» P-3 
» P-3 
» P-3 

npo,ll,OJI:>KeHHe Ta6JI. 43 

BHyTPeH· KoHI~bl Kiili H 
BHeWHHli B8Jl8 B 

0Ci03H8'leHHe c6ope (cM. )IHaMeTpbl B8Jl3 npHMe'I&· 11eyxnpo- HHe 2 H BOJIO'IHOJI 
T86JI. 46) 6pOHll BAIM 

B2T J1-3,3-A 4,7X7,7 E; )K 

B2T J1-3,3-A 4,7X7,7 
B2TJ1-3,3-A 4,7X7,7 
B2T Jl-3,3-A 4,7X7,7 

B2T J1-3,3-A 4,7X7,7 

B2T Jl-3,3-A 4,7-:<-7,7 

B2T Jl-3,3-A 4,7X7,7 
B2TJI-3,3-A 4,7X7,7 
B2T JI-3,3-A 4,7X7,7 
B2T Jl-3,3-A 4,7X7,7 

B2TJI-3,3-A 4,7X7,7 
B2Jl·3,3-A 4,7X7,7 
B2TJI:3,3-A 4,7X7,7 

B2JI-3,3-A 4,7X7,7 
B2TJI-3,3·A 4,7X 7,7 
B2TJI-3,3-A 4,7X7,7 

0 ,,.., 

;:.o: 
c 
;r: 
;:s 
::. 
"' "' ""I 
;z: 
ii: 
"' 
;:s 

"' "1::1 

"' <:l> 

"' ... 
i::: 

<> 

"' i::: 

°' <'I 

~ 
i::: 

a. 

"' ::. 
~ ;:. 



rBHIOI 39 1250±3 311Jl-11 l 
fBllO 1320±1 fA3-50 
rB113 2800±5 3HJ1-485-A 
rBH300 1710±3 fA3-73 
fBH300-B 3250±3 fA3-62 
fBH300-r 1710±3 YA3-69 
rBH300-ll 1650±3 fA3-21 

rBH44-A 40 1170±3 311J1-l l l; «MOCK-
BH'I» 402, 402-6, 
402-M, 402-T, 407, 
'.123, 423-H 

fBH102 1060±3 «MocKBH'I» 402' 
402-6, 402-M, 402-T; 
407, 423, 423-H, 
311J1-l 1 l 

rBH103 2050±5 <<AfOCKBH'I» 410, 
410-H 

fBH120 2530±5 MHKpOJIHTpaJKHall 
Ma!llHHa 3anopolK-
CKoro 3aBo.na 

rB116 I 41 I 210+2 I lJ.H3eJlbMOT0p 

rnss 42 5850+5 Cneu;MalllHHa 
rB55-A 62oo+5 » 
rB55-6 4700+5 » 
rB55-B 6100+5 )) 

. rB55-f 3ooo+5 » 
fB56 2300+5 » 

» P-3 , P-3 , P-3 , P-3 , P-3 , P-3 , P-3 

CnH.D,oMeTpa P-3 

To JKe P-3 

» P-3 

, P-3 

I TaxoMerp I p 

- H 
- H 
- H 
- H 
- H 
- H 

B2T Jl-3,3-A 4,7X7,7 
B2T Jl-3,3-A 4,7X7,7 
B2TJI-3,3-A 4,7X7,7 
B2J1-3,3-A 4,7X7,7 
B2J1-3,3-A 4,7X7,7 
B2J1-3,3-A 4,7X7,7 
B2J1-3,3-A 4,7X 7,7 

B2J1-3,3-A 4,7X7,7 

B2J1-3,3-A 4,7X7,7 

B2Jl-3,3-A 4,7X7,7 

B2J1-3,3-A 4,7X7,7 

I B2T-3,3-A , 4,0X 6.91 

B2TJ1-4,l-A 4,7X7,7 
B2TJ1-4, I-A 4,7X 7,7 
B2T Jl-4, 1-A 4,7X 7.7 
B2TJ1-4,l-A 4,7X7,7 
B2TJ1-4,l-A 4,7X7,7 
B2TJl-4,l-A 4,7X7,7 

E; )I( 

E; )I( 

E; A 

11; 3 

>: 
0 
ii: 
;:i 
:,, 

~ .... 
;z: 
g 

"" ;:s 
"t:> 
i::: 

"' 0 
OJ 
g 

"' "' .... 
'i' 
i::: 

ii: 
0 
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;:i 

"t:> 
i::: 
0\ 
0 -g. 
"' 
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0603HaqeHHe ,!J,JIH Ha :;; DpHMeHReTCR 
KOMilJleKTHOro "" npueo)l.a L 

;>. Ha MaWHHax MapoK 
npUBO)l.a .... B MM 

Ill 
'9 

f856-E 42 1800+5 CneuMaWHHa 

f856-B 3185+5 To lKe 

f857-E 6650+5 ) 

f8301 1000-j-5 » 
rB301-E 6650+5 ) 

f8301-B 1397+5 ) 

rB301-Jl 740<H5 ) 

fB21 I 43 I 1980±3 I 3HJ1-l 10 

rB33-A I 44 I. 2300±3 I rA3-40 

fB9-E*. 45 2400±3 MA3-200, 200-B, 
200-r. 205 

fB32-E* 4000±:10 MA3-501, 502, 525 
fB41 1210±3 fA3-011 

f842 I 46 I 1600±3 I fA3-0l I 

fB16-A2* 47 1570±3 S!A3-210, 210-f, 
210-Jl, 210-F, 214, 219, 
221, 222, MA3-200, 

f832-A2 4000±10 
200-B, 205, 501, 502; 

MA3-525 
fB58 3600±10 CneuMa!llHHa 
f859 4500±10 ) 

"' . :s:::r:: 
~I 

DpHMeHReTCSI ;>. .. 
"""((") 

B npHBO,ZJ;e .. 0' 
~~~ 
0"" • 
~ t:O. 

- H 
- H 
- H 
- H 
- H 
- H 
- H 

npo.nomKeHHe Ta<5n. 43 I 0 
a> 

BHyTpeH-
HHli H 

BHeUJHHfi OC5o3HaqeHHe 
)l.HaMeTpb! eana )l.eyxnpo-
BOJl04HOfi 

C!pOHH B MM 

B2TJ1-4,1-A 4,7X7,7 
B2TJ1-4,l-A 4,7X7,7 
B2TJ1-4,l-A 4,7X7,7 
B2T Jl-4, l ·A 4,7X7,7 
B2T JI-4, l-A 4,7X7,7 
B2T JI-4, l -A 4,7X7,7 
B2TJI-4,l-A 4,7X7,7 

l(OH!.(bl 
eana e 

cC!ope (CM. 
npuMe4a-
HHe 2 H 

TaC!n. 46) 

YI; 3 

~ 
):: 
;:s 
:.. 
"' ;>; 

;i 
~ 

"' 
;:s 

"' "t:s 

"' Q, 

I CnH.noMerpa j P-3 /s2TJI-4,I-Ail 6,0X9,5 j JI; K; 3 "' "' ;:: 

1. 
To )Ke I P-3 I B2T JJ-4.l ·Al 6,0X 9,5 I 

TaxoMerpa H B2TJ1-4,l-A 4,7x7,7 
-

CnH,noMerpa H B2TJ1-4, l-A 4,7X7,7 
To )Ke H B2T Jl-4, l-A 4,7X7,7 

I CnH,noMerpa j p I B2TJ1-4,I-Ai 4,7X7,7 I 
Taxm1erpa H B2TJ1-4,1-A 4,7X7,7 

CnH,noMerpa H B2TJ1-4,l-A 4,7X7,7 
To lKe H B2TJ1-4,l-A 4,7X7,7 , H B2TJ1-4,l-A 4,7X7,7 

JI; M 

TI;M 

H;O 

H; TI 

" 
"' ;:: 
0\ 
;>; 

i 
;:: 

Q) 

"' :.. 
"' ):: 
;:: 



rB36-5 48 570±3 «Oooe.n.a> M-20, TaKcoMerpa H B2TJ1-4,l-A 4,7X7,7 JI; H 
M-20-A; <<AfOCKBHl!> 
402-T 

rB36-B 730±3 fA3-51-T, To :lKe H B2TJ1-4,l-A 4,7X7,7 
fA3-51-P 

rB36-r 800±3 fA3, M-12-A > H B2TJ1-4,l-A 4,7X7,7 
rB36-.U 950±3 «BOJJra» M-21-A > H B2TJT-4,l-A 4,7X 7,7 
fB121 340±3 «MOCKBHll» 407-T )) H B2T JT-4, l-A 4.7x7.7 

rB37-A 49 840±3 «Dooe..n.a> M-20 Pe.n.yKTOpa p B2TJ1-4,l-A 4,7X7.7 n; o 

fB37-5 1103±3 rA3-51-T, 
T3KCOMerpa 

B2T Jl-4, 1-A 4,7X7,7 To :lKe p 
fA.3-51-P 

rB37-B 50 870±3 «MOCKBHl!> 402-T; To :lKe P-3 B2Jl-3,3-A 4,7x7,7 P; M 
fA3, M-12-A; «BoJI-
ra> M-21-A 

rB37-r 1100±3 «Dooe.n.a> M-20-A > P-3 B2JT-3,3-A 4,7x7,7 

rB23-A 
I 

51 
I 

1210±2 I «MOCKBHl!> 400 I CTeKJIO- I p I B2T-5,3-A , 6,0X9,8 I 
Ol!HCTHTeJill 

rB43 52 I 1140+4 «MOCKBHl!> 402, To :lKe p B2T-5,3-A 6,0X9,8 T, C 

I 
402-5, 402-M, 402-T, 
407, 410, 410,H, 
423-H 

fB3 

I 
53 1707 I CnH.n.oMerpa P-3 B2TJ1-3,3-A 4,0X 6,9 CM. <fmr. 

- 50,6 
rB45 1600 To :lKe P-3 B2TJ1-3,3-A 4,0X 6,9 B 

rB5 I 54 I 1545+0•5 
-2,0 I - I CnH.n.oMerp I p I B2TJ1-3,3-A[ 4,0X 6,9 I A; B 

n p H Me 'I a H H 11: I. H - Hepa36opHa!I; p - pa36opHa11; P-3 - pa36opH0-33IlHP3lOU13!1C!I. 
2. Oop!!)J;OK 0603Ha'leHHli COOTBeTCTByeT pacnQJJOJKeHH!O KOH[.\OB BaJJa Ha qepTeJKe ~HBOl(a • 
• 8hl110JIHllIOTC!I c B3JIOM B2JI-3.3-A (rBH) B COOTBeTCTBHH c cjJHr. 38 (rBH9-B. rs 32-B) H cPHI'. 34(rBH16-A2). 
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108 /(0Mn11etcr1t1>te nepeaattu c eu6tcu.Mu BallaMU 

44. PasMepw A H B paslJopH0-3AllHparo~uxcR npuao.11.oa 
(CM. ¢'Hr. 39, a, 40 H T3M. 43) 

OfioaH&qeuHe I A BMM I 5 BMM II 06oauaqeHlle I AB MM I 5 BMM npRBO)lB npRBO,Zl8 

. 
fBl6·B 1552 - fB63-B 2582 2100 

fBl7-B 1692 - fB69 1692 -
fBH-20-B 1552 1490 fB72 1852 1870 

fB27 1952 1890 fBHlOI 1232 -
fB28-B 3532 - fBllO 1302 -
fB28-f 3332 - fB113 2782 -
fB39-f 1047 - fBH300 1692 1630 

fB39-,U 532 150 fBH300-B 3232 2870 

fB39-E 2032 1970 fBH300-f 1692 1000 

fB39-H 782 - fBH300-,U 1692 1000 

fB40-B 2782. - fBH44-A 1152 -
fB44 1152 - fBH102 1042 -
f.B44-B 1152 - rBHI03 2032 -
fB46 3032 2800 f8Hl20 2582 -

45. ,l(JJHHbl 83.llOB B c6ope )I.JIB npHBO)l.OB (CM. ¢'Hr. 50, a, 6) 

Ofio3uaqeuRe np11eo)l& L' B MM .n.onycK B MM 

fB37-B 856 +2,0 
-1,0 

fB37-r 1086 +2,0 
-1,0 

. 



KoAW.lieKTHbie npuaoObt aBTO- u MOTOnpu6opo8 109 

46. KoH1::TpYKl.IHH ff Kpen.neHffe HaKOHe11HHKOB rRISKRx aa.noa 
aBTOM06HJibffblX ff MOTO[lffKJleTHblX npff6opoB 

A 3,3 KoHel.l BaJia 
ocaJKeH Ha 
KBa.upaT II 3a
MeHHeT HaKo
Hel!HHK 

B 3,3 Ha KBa.upaT-
Hblii KOl!el.l Ba
JIB Ha.neBaJOT
Cll ruaii6a 11 
Myqrra. Mycp
Ta Kpen11TCH 
K BaJiy o6JKH
MOM 

B 3,3 HaKoHetJHllK 
c 11a.uernii Ha 
11ero ruaii6oft 
KpenHTCH K Ba
JIY o6JKllMOM 

r 3,3 KoHel.l BaJia 
rna.nK11if. Ha
Ko11eq1111 K K pe
rr11TCH K HeMy 
o6JKllMOM rroc
ne c6opKH Ba
na c 6po11eii 

.Ll 3,3 Ko11el.l Bana 
rna.nK11 if. Ha
KoHetJHllK Kpe
UllTCH K HeMy 
o6JKHMDM rroc
ne c6opKH Ba
Jia c 6po11eft 

3CKH3 

R OJ O.Jx lf5 • 

KIJarJpom2.7-~~ ~ 
OnucaHHOR I 20 

O/fpipKHOCmb ¢3.~:J·~j 

30Ho npobep1w 
HO COOCHOCffib 

A-A 

=4t'~ ~~ " ~ "' "' ec:~ .. · ., ~ ~ 
A ~ 

2±1 ~ = ~- v HO COOCHOCm~ . 



110 KoMnAeKTHble n.epeiJattu c w6Ku,wu BaAa,wu 

E 3,3 

Kpem1eHee 

KoHel.l saJJa 
ocaJKeH Ha 
KBaiipaT. Mycp
Ta H waiioa 11a
AeBa10Tc11 Ha 
Kpyrny10 11acTb 
saJia. Mycf>Ta 
Kpen11TCll K Ba
Jiy oOJKllMOM 

)I( 3,3 K:oHel.l saJia 
ocaJKeH Ha 
KBaApaT. 
BTyJrna Haiie
Ta Ha Kpyr
JiylO 11aCTb Ba
Jia 11 3aKpen
JieHa 06JK11MoM 

3 4, I HaK011e111111K 
c Ha)leTOH 11a 
11ero wailooii 
3aKpenJIHeTCH 
Ha saJiy 06-
JK11MoM 

l1 4, I K:o11el.l BaJia 
rnaAK11ii. Ha
Ko11e11H11K Kpe
IlllTCll K lleMy 
06JK11MoM nocJie 
CO Op Kii Ba JI a 
c opoHeii 

JoHa npoaep•o 
li/1 COOCHOCmo 

CTpoiiomKeH11e rn6.n. 46 

3CKH3 



Ko,1in,iel\THbte npuaoobl a8To- u AIOTon.pu6opoa Ill 

IlpoitoJI:H<eHHe Ta(in. 46 

~ .:. e-~ I 
§; ._!_i·-'----J<--p-e-nn_e_'_'"_e __ L ___ ---·--3-~-=------
I( 4,1 
(3) 

HaKoHe<iHHK 
c Ha)leTblMH Ha 
Hero waii6a-
MH saKpen-
JUleTCJI Ha sa
ny o6JKHMOM 

JI 4, 1 HaKoHe'IHHI< 

M 4,1 
MI 

KpenHTCJI K sa
ny o6JKHMOM 

HaK0He11-
HHK c Ha)le

TblMH Ha Hero 
waii6aMH 
KpenHTCJI K 
sany otiJKH
MoM 

CM. 3CKH3 K 0603ua11eHHIO 3, 
uo itBe maAtibl 

3o:O r., •• ,ef!K" 
HOCOOCHQCITll> 

~ 
~ 

3DHa npo/JepKU 
HO caoc11ocmb 



I 12 K0Mn.11e1CTH.b£e nepeoa'lu c 2uo1CUMU saAaMu 

l(penneHHe 

H 4,1 HaK0He11HHK 

0 4,1 

n 4,1 

·p 4,1 

c 5,3 

C HaJJ:eroii Ha 
Hero waiiooii 
KpenHTCH K Ba
ny o6lKHMOM 

HaKoHe'IHHK 
KpenHTCH K Ba-
ny o6lKHMOM 

KoHeu; Bana 
rnap,KHH. Ha-
KoHe'IHHK Kpe-
DHTCH K Bany 
o6lKHMoM noc-
Jle COopKH ero 
c 6poHeii 

HaK0He11HHK 
KpenHTCH K Ba-
ny o6lKHMOM 

HaK0He11HHK 
c HaJJ:eTOii Ha 
Hero waii6oii 
KpenHTCH K Ba-
ny o6lKHMOM 

Ilpop,onlKeHHe Ta6JI. 46 

9CKH3 

21_-c:; 
KDa/lpam 

30HO npolJepKU 
HD COOCHocmt 

~· ~ ~ .. :il-
~ 
i:l 

. ~ 

~ ~I ~ c IA 
:!:I . ~ 

30Ha npo.bep11u 
Ht1 COOCHOl:fflb He6onet 

~ 

JuHa npolJepnu ~ 
HQ COOCHOCIT/ll 



KoMnMK'thbte ttpuBodbl. a8To- u AtoTonpu6opos 113 

T 5,3 

y 3,3 

Rpen.11eaae 

KoHen Bana 
oca>KeH Ha 
KBaApaT 

KoHen Bana 
oca>KeH Ha 
KBaApaT. Ha 
KpyrnoM OT-
peaKe Ban a 
KpenHTCll C'beM
Hoe aanopaoe 
yCTpOHCTBO 

U. 3,3 HaKoHe'IHHK 

E' 3,3 

KpenHTCSI K 
KpyrnoMy KOH
ny BaJia 06-
>KHMOM 

KoHen Bana 
oca>KeH Ha 
KBaApaT. Ha 
KpyrJiblH OT-
pe3oK BaJia 
HaAeBaJOTCll 
Mycl>'ra H waii-
6a. Mycl>'ra 
KpenHTCll K Ba
JIY OO>KHMOM 

8 l(oraa-Bo.n&MBH 301 

TipoAoJI>Ke1rne Ta6JI. 46 

SCKH3 

xnatJpam 

A; E (CM. ct>Hr. 53) 

~I 



l 14 ko.un11e1t'tHb1e nepeoa11u c 2u6KUMU Ba.11tiMU 

Illar pe3b6bl H3MepHeTCH napanneJibHO OCH BTynKH. 

nHaMeTp 3,4+0,08 H pe3b6y npoBepHIDT lJ.O cppe3epOBKH npo

pe3H. _TiporoHKY pe3b6bl n~e cppe3epOBKH npOH3BOlJ.HTb 

HeJlb3H. 

HeKoTopaH cneuHcpHqHoCTb KOHCTPYKUHH Bana B c6ope 

(cpHr. 51, 6) npHBOlJ.a fB43 (cpHr. 51, a) 06'bHCHHeTCH qacTHqHO 

TeM, qTQ 9TOT npHBOlJ., HBnHHCb npHBOlJ.OM CTeKnooqHCTH· 

TeJIH, pa6oTaeT B ycnoBHHX, 6onee THnHqHbIX lJ.nH CHnOBoro, 

qeM 11.nH npH6opHoro npHBOlJ.a. 

naHHble Ta6n. 47 Il03BOnHIOT OpHeHTHpOBaTbCH B rpynne 

npHBOlJ.OB c rH6KHMH BanaMH, Hll.YIUHX Ha yKoMnneKTOBaHHe 

TaKCH pa3nHqHbIX MapoK. 

Be11.oMCTBeHHaH HopManb H 2343-56, pa3paooTaHHaH 

Hl111ABTOTIP11BOPOB, pacnpocTpaHHeTcH Ha npHcoe11.H· 

HHTeJibHbie pa3MepbI npHBOlJ.OB, coel1,HHHeMb!X co CilHlJ.OMeT

poM, TpaHCMHCCHeli HnH XOlJ.OBOH qacTbIO Bcex BHlJ.OB BHOBb 

npoeKTHpyeMbIX Cpel1,CTB TpaHcnopTa c pe3HHOBb!MH noKpbIW· 

KaMH. 

HopManb H 2343-56 npe11.ycMaTpHBaeT 11.nHHbI rn6KHX 

BanoB B cooTBeTCTBHH c HepacwHpeHHbIM pHlJ.OM 40a, 

rocr 6336-53. 

TipHCOel1,HHHTeJibHb!e pa3Mepbl rH6Koro Bana, CilHlJ.OMeTpa 

H TpaHCMHCCHH lJ.On1KHbI BQ!IlOnHHTbCH B COOTBeTCTBHH c 11.aH

HbIMH Ta6n. 49. 

HopManH30BaHHbre npHBOlJ.bI KaKHX-nH6o npH6opoB, 

KpOMe aBTOM06HnbHbIX H MOTOUHKneTHbIX HnH HM no11.06HbIX, 

cepHliHo npOMbrwneHHOCTbIO He. npoH3BOlJ.HTCH. HoMeHKna

Typa npoH3BOlJ.HMbIX npHBOll.OB 11.ocTaToqHa 11.nH y11.0BnerBo

peHHH no11.aBnHIOW.ero 6onbWHHCTBa TpeOOBaHHH, npelJ.'bHB

nHeMbIX K pa3nHqHb!M npHBOlJ.aM KOHTpOnbHb!X npH6opoB 

c rH6KHMH BanaMH. 

B cnyqae KaKHX-nH6o cneuHanbHbIX Tpe6oBaHHH npHBOlJ. 

MO}KeT 6bITb CKOHCTpyHpOBaH Ha OCHOBe cyw.ecTByIOIUHX 

KOHCTPYKUHH c Hcnonb30BaHHeM peK0MeH11.auH8, npHBelJ.eH

HbIX B rn. V. 
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47. KoMn.neKThl rH6KHX npHB0.11.HhIX ea.noe AJJR TaKcH 

IlpHBO.lJ. I 
cno6e)(a> 

M-20 

Pe,11.yKTopa TaKCOMeTpa 

: I 
rB37-A 

TaKCOMeTpa . . .. rB36-B 
COH.D.OMeTpa . . . .. rB39 

I 

I 

" ~ 
~ :;: 
~ 
~ 
~ 
oi:' 
~ 

cno6e.D.a• 
M-20-A 

rB37-r 
rB36-B 
rB39-.LJ: 

l 
I 

n pH Me q a H B 11: I. fB37-B CTaBHTCll 83aMeH fB37-,l], B rBtl4. 

rBJ9-r' 
rm-a 
(839-11 
f84'rfi' 

rA3·51-T 

I 
rB37-B 

I rB36-B 
rB44-B 

2. Ha npasO.D.bI fB39-f B fB44-B xnopsununosa11 Tpy6xa ne cTaBBTCR. 

fA3-12-T 

rB37-5 
rB36-r 
rB39-r 

I M-402 
cMocKBHq> I 

I 
rB37-B 

I rB36-5 
rB39-r 

"' ~ 
~ 
~ 
"" 

<BOJJra> 
M-21-A 

rB37-B 
rB36·.LJ: 
rB39·11 

~ 

~ 
:... 
"' ~ 
'-i 
;!:' 
O' 
;;;-
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Q> 
c 
Q, 
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48. l(oMnJleKTbl cepaiiHWX npHBO .. OB MOTOll,HKJleTHblX CDH}l,OMeTpOe 

I 0: 
ISi = 

06oaHaqeHne 
:a 

)].JIB Ha -=~ 06oaaaqeune Q, ;..., 
KOMnJ1eK1Horo ;>, npnao1i:a DpHMeK11erc11 Ha Mamnaax 111apoK Q, "{ aaJJa no .... .. 0 

npHBO)l;a ISi BMM "" ra6JJ. 11 .g. =o 
:I! 

0 Q, 
~t:: 

I rBI 
I 

55 
I 

Iooo+1·5 
I 

MOTOUHKJI M72 I H I B2TJ1-3,3-AI 

! 
-2,5 

I rBI-B 56 ll20+1,5 C3Jl (HHBaJIH,D.HaH KOJll!CKa) H B2T Jl-3,3-A -2,5 

1370+1·5 C3A (HHBaJIH~Hall KOJll!CKa) H B2T Jl-3,3-A -rBI-B -2,5 

rB25-B 57 I 550+1,5 -2,5 MOTOUHKJI 11)1(-49 H B2TJl-3,3-A 
fBI09 3 I 750±3 

I 
CnopTHBHhlH MOTOUHKJI 

11)K-57M 
H B2TJl-4,I-A 

ra22 58 5Ir+l ,5 -2,5 MotOUHKJJ M55 (MIA) p B2TJl-3,3-A 

rB22-B 100+1,5 MarouHKJI M55 (MIA) c Te- p B2TJI-3,3-A -2,5 
I JlecKOUHIJecKOH BHJIKOH 

rB30 550+1,5 MoTOUHKJJ «I<HeBJIRHHH> p B2T Jl-3,3-A -2,5 

fB22-B 5I7+1·5 -2,5 MorOUHKJI 1<55 (KI25) p B2T Jl-3,3-A 

ra22-r 59 100+1,5 MorouHKJI M55 (MIA) c re- p B2T JI-3,3-A -2,5 
necKOilHIJeCKOH BHJIKOH 

rB22-11 530+1·5 -2,5 MOTOUHKJI M-lM p B2TJI-3,3-A 

)].syxnpoao- KoM6HHa-
JIOqHall ()pOHll IJ,HR KOH-
(BHyTpeHHRll 1100 saJJa 

,D;RaMeTp x a c6ope 
x BHeWHRll (CM. npu-

ll;HaMeTp) J MeqaHne 2 
H Ta6JJ. 46) 

4,0X6,9 I l.(;A 

4,0X 6,9 

4,0X6,9 I.(; A 

4,0X6,9 I.(; B 
4,0X6,9 . 
4,0X6,9 

4,0X6,9 A; B 

4,0X6,9 

4,0X6,9 1=22±1 

4,0X6,9 A; E' 

4,0X6,9 

! ;; 

>:: 
0 
;;:: 
;:, 
:,, 
~ 
?< ....., 
;!:_ 
I<:. 
~ 

;::tc 
{; 
~ 
Q.,. 
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"'· ;:: 
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Ilpo.nomKeH11e Ta6.n. 48 
-

"' = JJ.eyxnpoBo- KoM6HHa-
:f (.\HJI KOH• ;ii "~ JIOqHall 6pOH~ 

06oa11aqeHHe "" JJ,mrna ;..,, 06oaHaqeHHe (BHyrpeHHHl! ·(.\OB aana 
>- npHBOIJ;8 DpHMeH11eTc11 sa MarnH11ax MapoK . """' Bana no B c6ope KOMnJieKTHOro .... .. 0 AHaMeTp X 

npHBOIJ;a :s: B MM u"' Ta6n. 11 X BHellIHHll (CM. npH-
-& = :s: MeqaHHe 2 0"" )1;UaMeTp) :.!! ::<:'c: H u6n. 46) 

rB117 550+1•5 CnopmBHb!H MOTOUHKJI p B2TJI-3,3-A 4,0X6,9 
54 -2.5 

rB118 1440+1•5 CnopTHBHb!H MOTOUHKJI p A; E' -2.5 

rBII9 1433+1•5 CnopTHBHblH MOTOUHKJJ p B2TJ1-3,3-A l = 22±1 
-2,5 

fB22.,ZJ, I 60 i .1400±~·~ I Moropouep T -200 I p I B2TJI-3,3-A I 4,0X6,9 I A· E· 
I l=2i±i 

rB66 
I 

61 
I 

s50+1 •5 
. -2,5 I 

MOTOUHKJI 11)1(-56 
I 

p I B2T Jl-3,3-A I 4,0X 6,9 IA; E';l1= 
=20,5+o.5 

rB65 I 62 
I 

940+1. 5 
-2,5 I MOTOUHKJI K-175 I p I B2TJ1-3,3-A I 4,0X 6,9 I A- E'-

11=,26+0.5 

i 

I I I 
I I B2TJ1-3,3-A i rB22-E 63 1125+1.5 MoropoJIJiep Bil-150 I 

p 4,0X6,9 I A; E'; -2.5 /=21 ±1,0 

rB107 
I 

64 
I 

1320±3 
I 

C3A (HHBaJJH.nHall KOJillCKa) 
I 

p I B2TJ1-3,3-A I 4,0X6.9 I E', A; 
l2=28+o,5 

I rBl 11 I 65 I 1320±3 I C3A (HHBaJIH.nHall KOJillCKa) I P-3 I B2T Jl-3,3-A I 4,0X 6,9 I E; )K 

I n p H. Me q a H II 11: 1. H - 11epaa6opHa11; p - paaoopHall; P-3 -paa6opHo-aan11paI0111a11c11_ 
2. IIoP!l,D;OK 0603uaqeuul! cooTBeTcrnyeT pacnonoJKeHHIO KOli[.\OB aana Ha qepTeJKe npnaop_a_ 

- 3. B&my111e11a OllblTHa!I napTll!I All" CI10PTllBHblX MOTO[.\llKJIOB. l(poMe eana, npllBOIJ; BO B~eM aHanorgqeH I1PHBOAY rB25-B. 
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Q.,, 
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118 KoMn11eKTHbte nepeoa<tu c 2u6KuMu aa11aMu 

ct>11r. 55. Tip!!BOJl fBI. 

ct>11r. 56. TipHBOJlbl fBl-B, A= 490 MM; fBl-B (3an. '!.), A== 350 MM, 
3aMeH Ha fBI 11. 

cl>Hr. 57. TipHBO,!lbl f825-6, fBJ09. 
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<l>Hr. 58. IlpHBo,!l,bl fB22;. fB22-B; fB30. Ban BhlCTynae-r 
HJIH yTonae-r. sa TOpeu HHnnem1 6poHH e npeAenax 1 MM. 

<l>Hr. 59. IlpHBO,!l,bl f822-8; f822-f (c pesHHOBoli Tpy6Koli); f822-l1 
(c pesHHoeoli Tpy6Koli); fBI 17, fB118; fBI 19. 

<J>Hr. 60. TipH80Jl fB22-ll. 

<l>Hr. 61. CTpHeo.n fB66. 
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I 
o~ I 

JJ ---. I--- JG ----1 
------ 111o!tf 

<l>ur. 62. DpHBO.U. rS65. 

--- 111s::.: 
<Par. 63. Dpueo.u. rS22-E. 

<l>ur. 64". DpHBO.U. rs 107 Bbl!IYCKaJICll B3aMeH npueo.na rs 1-S. 3aMeHeH 
npHBO)l.OM rs 111. 
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49. UpHCOCAHHHTeni.awe pasMepw npaeoAa c ra6KHM BMOM 
K CDHAOMeTpy, XOAoeoA 11aCTH HJIH TpaHCMHCCHH (HOpMaJJb H2343-56) 

Co cnH.o;oMeTpoM 

PeK0Mett11auttA 

,lJ.JJSI aBTOM06HJiei'i 
H MOTOllHKJJOB 

IJlll tultcou luo 

,lJ.JJ!I aBTOM06H.neif 

c TpaHCMHCCHell t:.lJ.JJSI MOTOUHKJJOB 

l<:OHCTPYKl\BH 
npeeo11a 

0JiaBaIOW.a ff ( pa3• 
6opHa!I) 

YJen cnudo1t•fH1 

Pa36optto-3anHpaIO
w.aHc11 

CoJAaco311811tmt;11 
t: 111/f.OJlll/1'0/f 

t.:·~ 
-•" Zl.411 

lf.804/lfltH 

I CT.nasaIOw.asi 
f6optta!I) 

(pa3-

,Jiii lllJlll/ICllUCt:llU ~A eu61'ozo 8aAa 

0 onucoxp J,5 •e ,,,,,,,,_...-
ZQ Ht lftHte t--

n p .• Me q a H Be. KoHCTPYKUBB conp11raeMblX lleT8JleA npaeo,lla c ra6KBM 
eanou, cna110MeTpa a Tpaacuaccaa, a T&KlKe MaTepaa.nbl !ITBx AeTaneA aop
uaJlblO H2343-56 ee yCTaaaenaealOTCll. 

Paauep, cornacyeMblll c aaKaaq&KOM, saeBCHT OT .itneabl a TpaCCbl uoa
TalKa B8J18. 
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50. HaxoHe'IHHKH aBTOMo6HJJbHblX H 1110To~HKJJCTHblX npe6opoa 

Tenbl KOH~OB eana no Ta6n. 46 H 3CKH3bl 

B 
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Ilpo.n.omKeHHe rn&. 50 

THnw KOHl.\OB BaJia no T86JI. 46 H !ICKH3!~ 
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ilpOAOn>KeHHe Ta6n. 50 

Tanbl KOHUOB B8JI8 no T86JI. 46 B 9CKB3bl 

H 

Dem 6/e ZA61 n um num• 

0 

: • ... ..r- 21~11,5 ~ 1.r . .. 
~ 

A e & 9 

p ••S"IA 

20mm 
s 

c 



I( npH· 
BO.AY 

f823A 

Ilpo.AOJJX<eaue Ta6n. 50 

Tenbl KOHl.\OB aana no Ta6n. 46 e 9CKB3hl 

KOHCTPYKU.HH KOMnJIEKTHblX nPHBO.Z.OB YnPABJIEHHjl 
C fH6KHMH BAJIAMH 

J(oMnJieKTHble npHBO.llbl ynpasneHHH c ru6KHMH BaJiaMH 
cepHiiHo npe,llnpuHTHHMH He npoH3BO.llHTCH. HcKmotJeHue 
cocTaBJIHIOT HecKOJibKO npHBO.llOB ynpasneHHH yaKo cnel{uaJib· 
uoro uaauatJeHHH, npOH3BO.llHMblX COOTBeTCTBYIOllJ.HMH npe,ll
npHHTHHMH JlJIH yKoMnJieKTOBaHHH BhlnycKaeMon HMH npo· 
.llYKI{HH. BanaMH B 9THX npuso)lax cny>KaT 061>1tJHO saJibl 
'tHITa 82 H 82-A (Ta6JI. 7 H I I). 



K0Mn.11e1'r1tbte nepeaa1tu t 2u61'uMu M.iltlJfU 

St. HeKoTOpwe KoMnneKTH·we npHBOAhl ynpasneaHH c rH6KHMH 
npoBOJlO'IHhlMH BaJlaMH 

IlpHBO)lbl 

IlpHBOA MeX8HH3Ma 38-
BOAKH 8BTOMOOHJlbHblX '18· 
cos. IlpH nocrynaTeJlb
HOM ABHlKeHHH pyKollTKH 
4 npHeoAa cnpaeo Haneeo 
ean 1 nepeMemae-rcll eHy
TPH 6pOHH 3. H ero KOHeu. 
OCalKeHHblH Ha KB8ApaT. 
BXO)IJIT e 3auenneHHe 
co wnHHAeneM 2 38BOAHoro 
ycrpoitcrea. Ilocne SToro 
BpameHHeM pyKOllTKH 4 
MOlKHO 38BOAHTb '18Cbl. 
11MeIOTCll 8H8JlOrH'IHble 
KOHCTpyKUHH npHBOAa 
BKJllO'leHHll CilHAOMeTpa H 
npHBOAa perynHpOBKH 
Kap6IOpaTopa 

IlpHBOA ynpaeneHHll 
KOffAeHcaTopoM. Or py
KOllTKH H8CTp0HKH J 
epameHue nepeAaeTcll 11e
pe3 KOpOTKHii rn6KHii 
san 2 H 3y6'laTy10 nepe
Aa11y 3 B8JlHKY KOHAeHca
TOpa 4. KopOTKHH ean 
pa60TaeT 6e3 6poHH. Ha
KOHe'IHHKH eana KpenllTCll 
K KOHTp.IJ.eT8JlllM CTonop
HblMH BHHT8MH 

9CKH3bl 



IlpHBOJi:bl 

DpHBOll. 11.HCTaHUHOHHo
ro ynpaaneHHH pa11.Ho
npHeMHHKOM. K HacTpaH
aaeMoMy npH6opy apaw.e
HHe nepe11.aeTcH oT 
pyKoHTKH HacrpoifKH 1 
'1epe3 B~nHK 'lepBHKa 3, · 1 

cyxapHblH HaKoHe'IHHK H 
rH6KHii Ban 2. 0)1.HOBpe
MeHHO apameHHe nepe- I 
11.aeTcJI OT llepBHKa 3 '!ep- I 
BB'IHOMy Konecy 4 H llepe.3 ! 
rH6KHif aan 5 yKa3aTenb- ! 
HOH crpenKe WKanbl npH-
6opa. TaKHM o6paaoM, Ha 
WKane BOCilpOH3BO)l.HTCll 
(c onpe11.eneHHblM nepe11.a
TO'IHblM OTHOWeHHeM) yr
noaas HaCTpoifKa npH6o
pa. l!epBH'IHoe Koneco 4 
<l>H.KCHpyeTCH Ha rH6KOM 
aany 5 npH nOMOIJlH pa3-
peaHoif BTynKH 6 c KOHH
l!eCKOH peab60if, Ha KOTO
PYIO HaBHH'IHBaeTcH raif
Ka 7. Bnaro11.aps 3TOMY 
y11.aeTcH ycraHOBHTb 11.nH
HY sana 5, o6ecne'IHBaIO
IIlYIO nnaBHYIO pa6oty' 
T. e. TO'IHOCTb yKa33HHll 
perynHpOBKH Ha WKane 
IlpH60pQB 

CTpo11.on>KeHHe Tal'.Sn. 5 l 

9CXH3M 

!-------------'---------·-----------

DpHBOll. ynpasneHHff 
BeHTHneM. DpHMeHHeTCH 
8 Tex cny'lallx, Kor11.a He
y11.06eH 11.ocryn K aeHTHnIO, 

. BblCOKa TeMnepaTypa, 
HMeeTCJI B3pb180- H OrHe
onaCHOCTb H T. n. 

~--------------------------------



128 

npHBO)lbl 

DpHBOAHoi!: MexaHH3M 
C rH6KHM B8JIOM AJIH llOA"h-
eMa canasoK eepHbepa 
8H8JIHTH'leCKHX eecoe. 
BpameHHe OT pyKOHTKH 4 
nepe11.aereH qepes rH6KHii 
ean 3 BHHTY 2. Heepa
maromaHcH rai!:Ka 1 cana
soK nepeMemaeTcH e.u.onb 
OCH BHHTa H nepeMemaeT 
eepHbep 

DpHBO)I. AJIH rpyooi!: H 
TOHKOA H8CTpOi!:KH K8KO
ro-JJH60 o6'beKTa nocTyna
TeJJblibIM nepeMemeHHeM 
rH6Koro eana. Cttp:aceHb 2 
pyKOHTKH ynpaeJJeHHH 5 
HBJIHeTCH OAHOBpeMeHHO 
'lepBHKOM H HaKoHe'IHH
KOM rH6Koro eana 1. qep
BH'IHoe KOJleco 3 llJIOTHO 
38lK8TO MflKAY ABYMH 
cppHKUHOHHblMH AHCKa-
lliH 7 H 60KOBHH8MH KO
lKyXa 4, CTHHyTOro 6on
TOM 6. fpy6aH peryJJH· 
poeKa npOH3BOAHTCH no
CTynaTeJlbHbIM nepeMeme
HHeM cTeplKHH 2. DpH 
STOM npeo11.oneeaeTcH co
npoTHBJleHHe ~pHKUHOH· 
Hb!X AHCKOB 7. ToHKaH 
HacrpoifKa ocymecreJJHeT· 
CH nyTeM epameHHH py
KOHTKH 5. l.JepeH•moe KO· 
neco npH STOM He epa
maettH H qepBHK, a CJle
AOB8TeJ!bHO, H rn6KHH BaJI 
nony'laIOT COOTBeTCTBYIO
IUHe nepeMemeHHH 

DpoAOn>KeHHe Ta6JJ. 51 

9CKH3bl 



fipRBOJlbl 

OpHBOJJ. )l.HCTaHuHOH-
Horo ynpaBneHHH BapHa
TopoM CKOpOCTH. Or Ma
XOBHKa I BpameHHe nepe
)l.aeTcH qepe:i rH6KHii: Ban 2 
H napy BHHTOBblX mecre
peH 3 Bany MexaHH3Ma 
ynpaBneHHH B8pH8TOpOM 

0pOJJ.OJDKeHHe Ta6n. 51 

9CKR3bl 

OpHBOJJ. JJ,HCTaHuHoHHoro ynpasneHHH ycraHOBKOH BepTuKan&
Horo npoeKTopa. OpoeKTOp nonyqaeT )l.BHJKeHHe OT l!epBHKa /, 
B Ban 2 KOToporo BnanH KoHeu rHl5Koro Bana 3. ,Upyroii KOHeu 
rHDKOro Bana BnaHH B OCb 4 MaxoBHl!Ka 5. 1-IToDbl cBeCTH K MH
HHMYMY MoMeHT cHn TpeHHH, Ha TopuoBhlX noBepxHocTHX 
qepBHKa npe)l.yCMOTpeHbl ynopHble mapHKOilO)l.lllHilHHKH 6 H 7 

J 6 I 7 

OpHBO)l. ynpaBneHHH MHoronosHuHoHHblM KOHTaKTopoM. Bpa· 
meHHe OT pyKOHTKH ynpaBneHHH 8 l!epe3 lllilHH)l.eJib 7 H rHDKHii: 
Ban 4 nepe)l.aeTcH mnHHJl,emo noBopOTHoro BhlKmollaTenH I. Ko
poTKHH rHDKHii: BM He HMeeT DpOHH. HaKOHel!HHKH 3 H 5 Bana 
KpenHTCH K lllilHH)l.enHM npH IIOMOinH BHHTOB 2 H 6. 

9 Kora&-Bo.a11aa 301 
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npeBO)lbl 

DpHBOiJ. ynpaaJieHHH 
c iJ.BYMH npe)J.B8pHTeJibHO 
38Kpyt1eHHblMH rn6KHMH 
B8Jl8MH, o6pa3yl01UHMH 
38MKHyTblli KOHTyp. DpH
MeHHeTCH B Tex C.II)lll8HX, • 
KOr)J.a npe)J.~HBJIHIOTCH 

lKecTKHe i:pe60B8HHH K Be
JIHqHHe yrJia 38KpyqHB8-
HHH rn6Koro B8Jl8 

DpHBOiJ. KOH)J.eHcaTopa I 
pa)J.HO!lpHeMHHK8 ocyme
CTBJIHeTCH rHfiKHM B8JIOM 
)J.HaMeTpOM 3,8 MM )J.JIH
Holi .6oJiee 15 M "ripH BblCO
KHX TpeooaaHHHX K Ka
qecTBY HacTpoliKH. YroJI 
38KpyqHB8HHH B8Jl8 OC
T8eTCH B npe,u.eJiax HOpMbi 
6Jiaro)J.apH BBe)J.eHHIO B CH
JIOBYIO uenh nepe)J.aqH c 
i = 264. 

0pO)J.OJilKeHHe T86JI. 51 

3CKB3bl 

CM. qmr. 71 

LlepaHqHaH nepe)J.aqa i = 44; 
uHJIHHiJ.pHqecKaH nepe)J.aqa i = 6 

HeKOTOpbie npe.nnpm1THH caMH HsroTOBJISIIOT BaJihI )lJIH 
npOH3BO)lHMb!X HMH npHBO)lOB ynpaBJieHHSI (HanpHMep' BaJI 
B3-4,3, Ta6JI. 10). 

CneuJiaJihHaH apMaTypa )lJIH;rn6KHX BaJioB H 6poHH npH
BO)J.OB . ynpaBJieHHH 3aBO)laMH cepHHHO TaK>Ke He npOH3BO-

)lHTCH. . 
TaKHM o6pa3oM, npH Heo6XO)J.HMOCTH HCDOJih30BaTh rH6-

KHH BaJI B npHBO)le ynpaBJieHHH cJie)lyeT noJih30BaThCSI 
HOMeHKJiaTypoii BaJIOB, 6poHH H apMaTypbI o6w.ero Ha3Halle
HHSI, nepe11HCJieHHOH Bb!We, JIH6o KOHCTpyHpoBaTh HeKOTO
pbie ,n;eTaJIH IIpHMeHHTeJ!bHO K npoeKTHpyeMOMY npHBO)ly. 
B Ta6JI. 51 npHBe,n;eHhI HeKOTOphie npHBO)lhI ynpaBJieHHH 
c rn6KHMH BaJiaMH. 



I'Aaea IV 

KOHTPOJlb KA'-IECTBA nPHBO~A u Ero ~ETAJIEfl. 
3KCUJIY AT AU.HOH Hbl E XAPAKTEPHCTU KU. 

METO~bl UCUblTAHUA 

CneuH~HqecKoH oco6eHHOCTh!O TeXHOJIOrHqecKoro npo

uecca HaBHBKH rH6KHX BaJIOB HBJIHeTCH HeycTOHqHBOCTb ero 

napaMeTpoB [ 4). 
CopTHpOBKY BaJIOB Ha rpynnhl c orpaHHqeHHblM pa36pocoM 

KalJecTBeHHhlX noKa3aTMeH 3aBO)lbl-H3rOTOBHTeJIH He npOH3-

BO)lHT. 
KoHTpMh H Bb16paKOBKa BaJIOB no HeKorophlM xapaKTepH

CTHKaM, 3a~HKCHpOBaHHhlM B TeXHH1IecKHX YCJIOBHSIX, noqTH 

He npoH3BO)lHTCH. 

B CBH3H c 3THM npe)lnpHHTHHM, yKoMnJieKTOBhlB~!Olll.HM 
MaIIIHlibl H MeXaHH3Mbl rH6KHMH npHBO)lHblMH BaJiaMH, Heo6-

XO)lHMO qacTo KOHTPOJIHpoBaTh Kaii:ecmo )leTaJieA npHBO)la, 

a TaKH<e npOBO)lHTh ero HCnblTaHHH )lJISI BhlSICHeHHH COOTBeT

CTBHH 3KCnJiyaTaUHOHHhlX xapaKTepHCTHK ycJIOBHHM pa60Thl 

npHBO)la H npe)l'bSIBJIHeMh!M K HeMy Tpe6oBaHHHM. 

MarepHaJihl, npHBe)leHHhle HHLKe, )la)lyT B03MOLKHOCTh 

npe)lnpHSITHHM, npoH3BOJlSllll.HM BaJibl He60JihlIIHMH napTHHMH 

JlJIH co6cTBeHHhlX HY*JJ., Bhl6HpaTh MeTOJJ.hl KOHTPOJIH, 
a TaK>Ke Ha3HaqaTh KOHTPOJihHhle BeJIHllHHhl npoBepHeMhIX 

napaMeTpOB c yqeroM peaJihHb!X B03MO:HrnOCTeH rH6KHX saJIOB 

H Tpe6oBaHHH, npe)l'bHBJIHeMb!X o6oeKTOM, Ha YKOMnJieK
TOBKY KOToporo H,D.eT rH6KHH BaJI. 

B TeXHHqecKHX ycJIOBHHX Ha H3rOTOBJieHHe BaJIOB H ~H
UHaJihHhlX HCTOqHHKaX [2], [5 ], [7] HMe!OTCH TaKLKe ,n.aH

Hhle no )lonycTHMb!M Harpy3KaM H pa)lHycaM H3rH6a )lJIH 
BaJioB Bl H B2. 

no 3aBO)lCKHM YCJIOBHHM npHeMKH BaJIOB B 1 H 6poHH B 1 
OHH pa36HBa!OTCH Ha napTHH no 200 M KaH<)laSI. IlposepKe 

9* 



52. Ocaoeable peKOMeH.n.yeMYe onepau.aa KOHTpom1 Ka'lecTaa CHJIO&blx nepe,11.a'I c eaJiaMH Bl H 82 - - -

no ~op.1 OtheKT KOHTponll I ' I I Tipe11enbHble aHa'lel!Hll l(oHTponapyeMblA napaMeTp Mero,11 H cpeµ;cTsa KOHTPOJIH KOHTponapyeMhlX napaMeTpoe 

I Bany 8 l a 82 DpaMoJIHHeliHoCTh OCH HapYJKHblH OCMOTp H TY He npe.n.ycMOTpe-
HeHanpH)!{eHHoro aaJia npoaepTbrnaH11e aaJia Ha HO. He .ztOJilKHO 6b!T& 

IlJIOCKOii noaepXHOCTH BOJIHHCTOCTH H HCKpHB· 
JieHHH OCH BaJia 

2 To )!{e CocTOHHHe noaepx- Hapy)!{Hb!H ocMOTP PJKaB'!HHa H noape-
HOCTH )!{,ll.eHHble npOBOJIOKH He 

.n.onycKalO'l'Cff 

3 » 8h!ny•rnaaHHe OTAeJib- HapylKHblll OCMOTp H 8 npe):(eJiax .nonycKOB 
HblX BHTKOB DpOBOJIOKH H3MepeHHe MHKpOMeTpOM Ha ):(HaMeTp BaJia (Ta6JJ. 4 

H 7) 

4 » Pa3pH.n.Ka BHTKOB, He- 113MepeHHe mynoM B .LJ.Jia aaJioB 82 no .n.aa-
IlJIOTHOe npHJieraHHe BHT- Bb!THHJTOM IlOJIOJKeHHH Hb!M Ta6JJ. 9. 
Ka K BHTKY BaJia .Ll.JIH eaJioB Bl He npe.n-

ycMOTpeHo TY 

5 , HenJIOTHOCTh npHJie- . flOilb!TKa CMeCTHTb TY ae npe.n.ycMOTpe-
raHHH CJIOH K CJIOIO BHelIIHHH CJIOH OTHOCH· HO. 8HelIIHHii CJIOH He 

TeJibHO BHyTpeHHero .ztOJI)!{eH CMemaTbCH OT· 
HOCHTeJ!bHO BHyTpeHHero 

6 

I 
» 

l 
.Ll.HaMeTp aaJia I l13MepeHHe MHKpOMe-1 no .ztaHHb!M Ta6JI. 4 

TpOM, lI1TaHrem:u1pKy- H 7 
JieM 
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npoAOJDKeHHe Ta6JJ. 52 

"' I no nop •. ()()'beKT KOHTPOJlll I · I I Dpe11e11J>Hb!e sHa~eHHll 
• i(OHTpOnHpyeMhlA napaMeTp MeTO)I H cpe)ICTBa KOHTpon11 KOHTPOnHpyeMblX napaMeTPOB 

7 BaJJbl BI H 82 .[lJJHHa saJI a l13MepeHHe crreuHaJib· 
HOH 'JIHHeHKoH HJIH 

no TY H qepTeJKaM 

pyJieTKOH 

I To JKe I .[lJJHHa oTOJKJKeHHb!X H I fuMepe1me JJHHeilKoA 
ona11HHb!X KOHUOB BaJia HJIH lilTaHreHU!ipKyJieM 

8 ., no A3HHb!M T36JI. 5 
Ii 9 

9 

10 

11 

I 12 

l 
I 

> 

1> 

> 

BpoHll Bl H ApyrHe 
Tllnbl 

06pa6oTKa KOHUOB sa
Jia 

PaAHYC H3m6a ocu sa
Jia 

Ocesa11 Harpy3Ka 

BHewHHH BHA 6poHH 

• 

HapyJKHb!H ocMDTP 

Ban He ,IJ.oJIJKeH HMeTb 
oCT3TO'lHOH Ae¢oPM3UHH 
noCJie H3ru6a ero B KoJib· 
uo 

Me,nJieHHoe pacr11JKe· 
HHe o6pa3UOB ,IJ.JIHHo'ii 
200-300 .M.M 

HapYJKHbIH ocMoTp 

He AOJIJKHo 6h1Tb 3a
yceHiies. 

<J>acKH no tJepTeJKaM 

MHHHM3JlbHb!H pa· 
JlHYC H3rH6a no ,llaHHb!M 
Ta6JI. 53 Ii 54 

He pa3pywa11cb BllJI 
AOJIJKeH Bbl,D.epJKaTb YA· 
BOeHHYIO ocesy10 Harpy3· 
Ky no ,ll3HHb!M Ta6JI. 53 
Ii 54 ' 

CTosepXHOCTb AOJl:lKHB 
6b!Tb rJI3AKOH, 6e3 plKaB· 
'lHHbl 
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NQ I 
no nop •. 

06'beKT KOHTPOJiff 

13 BpoHH Bl H .11.pyrne 
THnhl OUHHKOB3HHOH 6pO· 
HH 

npOJl.OJJJKeHHe Ta6JJ. 52 1 w 

I I I Tipe11eJihHble 3Ha~eHKff l(OHTPOJIKpyeMblli napllMeTp MeTO)I K cpe)ICTBa KOHTPOJiff KOHTpOJIKpyeMblX napaMeTpOB 

ll.HHKOBOe noKphlTHe HapyJKHhlH OCMOTp H Ha noeepXHOCTH He 
KaneJJbHb!H MeTOJI. no JJ.OJIJKHO 6b!Tb OTCJJOeHHH 
fOCTy 3003-58 noKpbITHH. TomuttHa no-

Kpb!Tllll no fOCTy 
3002-58 (JI.JI ll JI er KOH 
cpeJJ.hl) 

.,,. 

.::.:: 
0 
;i: 

~ 
" 

14 I BpoHH Bl H .11.pyrne I BHYTpeHHHii: H BHern- I l13MepeHHe lllT3HreH· I no Jl.3HHhlM Ta6JJ. 17, 
THilhl 6pOHH HHii: Jl.H3MeTphl 6poHH UHpKyJJeM, K3JJH6poM 19, 21, 22, 23 

~ ... 
q 

15 I BpoHH Bl I .QJJHHa 6poHH I 
16 BpoHll Bl H .n:pyrne PaJJ.Hyc H3rn6a 6po-

THilhl 6pOHH HH no ee BHyTpeHHeii: 
CTOpoHe 

17 BpoHll Bl 
THilbl 6pOHH 

H .n:pyrne OceeaH Harpy3Ka 

18 8aJJhl H 6poHH e c6ope CoocHOCTb eaJJa H Ha-
c H3KOHelJHHK3MH H ap· KOHelJHHKa. CoocHOCTb 
MaTypoil 6poHH H apMaTypb! 

113Mepetttte . I no COOTBeTCTByIO~HM 
PYJJeTKOH 1JepTeJKaM H TY 

Orn6aHHe 6potteii: Bl no Jl.3HHhlM T36JJ. 53 H 
OT pyKH UHJJHH.D:pa COOT· T36JJ. 17 Jl.JJH B3JJOB 81 H 
BeTCTByIO~ero Jl.H3MeTpa no Jl.3HHhlM Ta6JJ. 19 H 

T36JJ. 21. JI.JI ll B3JJOB 82 

nocreneHHOe paCTll· no Jl.3HHhlM T36JJ. 17 H 
JKeHHe 06pa3ua .D:JJHHoii: Ta6n. 53 Jl.JJH eaJJoe 81 H 
200-300 MM OT K3JKJl.hlX no JJ.3HHblM Ta6JJ. 21 H 
JOO M 6pOHH T36JJ. 19 Jl.JIH B3JJOB 82 

CneuttaJJbHhlMH npH· TY He npe.n:ycMOTpe-
cnoco6JJeHHllMH Ho. PeKoMett.n:yeMhle ee-

JIHIJHHbl ·M3KCHM3.llbHO 
.n:onycTHMhlX OTKJIOHe· 
HHH OT COOCHOCTH CM. 
B T36JJ. 55 
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no~op.\ Qf5"heKT KOHTpO.JISI 

19 Banhl 11 6po11H e c6o-
pe c HaKOHe'lHHKaMH Ii 
apMaTypoii 

20 BaJihI B 1 11 B2 c Ha-
KOHe'!HHKaMH HJ!H 6e3 
HaKOHe'IHHKOe 

21 Banhl B 1 11 B2 c 6po-
Hett Ii apMaTypoii H KOM-

I 
nJieKTHhle np11eo.n:w 

I 

l 
I 

CTpOJlOJI)KeHHe Ta6JI. 52 

I \ I ITpe,11enbnble suatieuu" ' KonTponupyeMbll! napaMeTP MeTo,11 u cpe,11cTaa KOHTPO.JIH KOHTPO.JinpyeMb!X napaMeTpoa 

CTpO'lHOCTb Kpenne- Me.o.neHHoe pacrH)!{e- TY He npe.o.ycMOTpe-
HHH HaKOHe'lHHKOe ea- Hiie Ha HCilhlTaTeJlbHOH HO. HcnblThleaTb np11 
na K eany 11 apMaTyphl MalllHHe oceehlX YCHJIHHX' COOT· 
6pOHH K 6poHe eeTCTeyIOUJ;HX .n;aHHhlM 

Ta6n. 53 (.Zl:JIH eanoe Bl) 
11 rn6JI. 19 (JJ:JIH eaJioe B2) 

CTepe.n:aeaeMhlii CTa- 3aKpyq11eaH11e eaJia TY He npe.n:ycMOTpeHo. 
TH'leCKHH Kpyrnrn;11ii Mo- CTaTH'leCKOH Harpy3KOH BaJI 11 HaKOHe•rnHKJlOJI)!{Hhl 
MeHT, npO'IHOCTb Kpen- Ha cneu11aJibHOM CTeH- eh1.n:ep)!{aTb KPyTHUJ;HH 
JieHHH HaKOHe'IHHKOe, .n:e [4] c OJlHOepeMeHHb!M MOMeHT' npeehllllaIOUJ;Hii 
.n:11arpaMMa KPyTHJ!bHOH CHHTHeM .n:11arpaMMhl Kpy- e 4-5 pa3 MOMeHT ,ll.JIH 
)!{ecTKOCTH THJlbHOH )!{ecTKOCTH HJIH 3Toro eana no ,D.aHHhlM 

yrna 3aKpy'1HeaHHH rrpH Ta6JI. 53 (eaJihl Bl) 11 no 
pa6o'leii Harpy3Ke )laHHhlM Ta6JI. 54 (eaJihl 32). 

KpyTHJibHaH )!{eCTKOCTb 
no <jmr. 66, 67 11 Ta6n. 63 

CTepe.n;aeaeMhlH JlHHa- Ha crreUHaJibHhlX cTeH- Ban JlOJI)KeH e Te'leHHe 
MH'leCKHH Kpyrnrn;uii MO- .n:ax MeTO,D.aMH pa30MKHy- 3 MHH. (JlJIH 3KCnOpTHOfO 
MeHT Toro HJIH 3aMKHyTOf0 CH- ucnoJIHeHHH 25 MHH.) ne-

Jioeoro noTOKa [ 4] pe.n:aeaTb KpyTHUJ;HH MO-
MeHT, Ha 25% npeeoc:xo-
JlHUJ;HH MaKCHMaJibHhlH 
MOMeHT JlJIH ,!l;aHHor.o ea-
Jia no JlaHHb!M Ta6JI. 53 
(eaJihr B 1) 11 54 (eaJihl B2) 
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Dpo.u.oJI>KeHue Ta6JI. 52 

No I no nop. 015'beKT KOHTpons1 I I I npe)lenbHble SHaqeHBll I l(oHTPOllHPYeMblll napaMeTp MeTOll ~ cpe)lCTBa KOHTPOJISI KOHTponHpyeMblX napaMeTpoal 

22 Banhl B 1 u B2 c 6po- K. n • .u.. npaeo.u.a npu Ha cneu.uaJibHhlX creH- TY ne npe.u.ycMOTpeHo. 
HeH H apMaTypou H KOM- pa3JIH'lHhlX narpyaKax, .u.ax MeT0,!1.aMH 3aMKHyTO- K. n. A· npuso.u.a npu 
nJieKTHhle npHB0,!1.hl pa.u.uycax uaru6a u CKO· ro If pa30MKHyTOro CH- pa3JIH'lHhlX yCJIOBH.llX 

pocTllx apa111.eHHS1 JIOBOrO IlOTOKa [4] ,!1.0JI>KeH COOTBeTCTBOBaTb 
,!1.aHHhlM Ta6JI, 67 

23 BaJihl B 1 H B2 c 6po- KpyTHJibHasi >KecT- Ha cneu.1rnJI&HhlX creH- TY He npe,ll.yCMOTpeno 
Heii H apMaTypoii H KOM- KOCTb npu ,!l.HHaMHqeCKHX .u.ax C ycTpOHCTBOM ,!1.JISI 
nJieKTHhle npHBO)l.hl HarpyaKax H ee cra6HJib- onpe)l.eJ!eHHH yrna aa-

HOCTb BO BpeMeHH Kpyq1rnaHHS1 epam.a10111.e-
roCH BaJia [3] 

24 Banhl Bl u B2 u KOM- y CTOH'lHBOCTb npu- 3aKpy•mBaHHeM eaJia To JKe 
nJieKTHhle npHBO,!l.hl BO,!l.a npOTHB IleTJieo6- Ha cneu.uaJibHOM cTeH.u.e 

paaoeaHHJI c ¢uKcau.ueii ¢uryp 
yCTOH'lHBOCTH BaJia, Kpy-
TJllll.HX MOMeHTOB H yrJIOB 
aaKpy'lHBaHHJI [4] 

25 I BaJihl Bl H B2 H KOM-1 ,UoJJroeettHOCTb I Ha cneu.uaJibHhIX creH-1 ~ 

nJieKTHhle npHBO,!l.hJ )l.ax JIHOO B HaTypHhlX 
YCJIOBHS!X [ 4) 

26 BaJih! B 1 u B2 l13MeHeHHe }KeCTKOCTH ITepuo.u.uttecKHH sa- ~ 

BaJia co apeMeHeM Mep KpyTHJibHOH >KeCT-
KOCTH H >KeCTKOCTH H3-
rn6a BaJia ttepes onpe-
.u.eJieHHhle nepuo,!l.hl 
paooThl B npuso.u.e 
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CTpo.11.onJKeHHe Ta6JI. 52 

N• I no nop. 06'heKT KOHTPOnH l I I IlpeJleJihHhle aHa'<eHHff KouTpOnHpyeMbtA napaMeTp MeTOJl H ci;e.11eTBa KOHTPO.llff KOHTponupyeMh!X napaMeTpos 

27 Banb! BI H B2 J1HHeHHble .n:e¢opMa· flepHO.P.H4eCKHH 3aMep TY He npe.11.ycMoTpeHo 
u.rrn eaJJa )l.JJHHbl eaJJa qepe3 onpe· 

.n:eJJeHHble nepHOJl:b! ero 
pa6oTbl e npHeo.11.e 

l 
28 Banb! BI " B2 " KOM· 1-faHoc BHeurnero CJIOll flepH0.11.H4eCKHH 3a· )) • 

IlJJeKTHble UpH BOJJ.bl npoBOJJOK eaJJa Mep H3HOCa eHeurnero 
CJJOJI BaJJa 

29 CTpHeo.11. ynpaaJJeHHll JlefKOCTb ll UJJaBHOCTb Ha cneuHaJJbHblX creH • » • 
a c6ope npoaopaqHaaHHll aaJJa .n:ax 

Il p ff M e '< a H H e. B cooTBeTCTBllll c TY s Ta!SJJHU.Y BKJIJO'<eHbl see ocuoBHble onepau.uH KOHTPOJJff sanos B2 HeaaBHCHMO 
OT HX DPHMeHe!IH!I B CH.11'¥1b!X fiPHBOp;ax H.1111 B npusop;ax ynpasneHHff. 
!Soaauun 'IBCTb onepau.HA MOlKeT He npoH3BOJ\HTbCff. 

B aastteHMOCTH OT npeJl'bllB.lllleMbIX K nepej\a '<e Tpe-
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53. ,AonycTHMwe KPYTlllllHe MoMeHTW, oceewe uarpysKH H pa,zr.Hycw HsruGa 
,ll,Jlll BaJIOB B 1 

I 
HoMHH8.1lbHbli! ,11HaMeTp eana B MM 

JloKaanenn 

I I 10 I 12 I I 20 I 2s I 6 8 16 30 

L{onycTH· 
Mb!H KpyTll· 
lllHH MOMeHT 
B KI'C.M .. 4 6 8 13 32 55 80 115 

MaKcH· 
MaJibHall oce-
eall Harpya-
Ka B KI' 80 80 100 110 140 160 180 200 

MHHH· 
MaJlbHblH pa-
.nHyc Harn6a ' 

BJ.MM ••• 100 125 200 250 300 350 375 400 
HaH60Jib· 

WHH sec 
I no2 . .M ea-

0.21 1.2 [ na e KT • . 0,3 0,5 0,7 1,9 2,9 4,3 

54. ,AonycTHMwe KPYTlllllHe MOMeHTW, ocee&1e uarpyaKH H pa,nHycw HsruGa 
. AJ!ll BaJIOB 82 

,L(HaMeTp HanMeHbWHi! 
Haut5onbWHi! Oceea11 Haut50.11&wai! 

I KPyTlllllHi! uarpyaKa sec rnt5Koro 
rut5Koro P8JIHYC uarut5a MOMeHT B KI' eana 

eana B MM B MM B KI'M ue 15onee B KI'/M 

3 • 100 0,75 25 0,063 

4 125 2 30 0,080 

5 125 3 40 0,140 

6,5 150 5 45 0,124 

8,2 180 7 45 0,156 



KmtrpoAb Ka1tecrea npueoaa u ezo aeraAeu 139 

H HCnbITaHHSIM Ha COOTBeTCTBHe HX nn. 2, 3, 4, 6, 7, 8, 9, 12, 

14, 15 Ta6JI. 52 nO)J.BepraeTC5l BC5l napTH5I. ilposepKe 

no nyHKTY 21 )J.OJI)!{HbJ nO)J.BepraTbCSI Bee BaJibl c apMaTypoii 

npH n = 1400 06/MHH. ilpaKTHKyIOll.l,aSICSI HHOr)J.a 3aMeHa 
3TOro HCnblTaHHSI o6KaTKOH BaJia BXOJIOCTYIO He)J.onycTHMa. 

HcnhITaHHSIM Ha coorneTCTBHe nn. 10, 11, 16, 17 no)J.sepraeTCSI 

O)J.HH o6pa3er.I. H3 naprnH. B cJiyqae ero sb16paKoBKH npoH3· 

BO)J.HTCSI nOBTOpHoe HCnbITaHHe )J.Byx o6pa3IJ.OB, H eCJIH 0)1.HH 

H3 HHX H)J.eT B 6paK, TO nposep5IeTC5l BCSI napTH5l. 

KoHTpoJih BaJIOB B2 npoH3BO)J.HTCSI no TeM )Ke nyHKTaM. 

nposepKa BaJIOB B2 no MaKCHMaJibHOMY Kpyrnw.eMy 

MOMeHTY TY He npe)J.yCMOTpeHa. 

0TCYTCTBHe KOHTpOJI5l no n. 1 c noCJie)J.yIOw.eii Bb16paKOB· 

Koii HJIH HcnpasJieHHeM )J.ecpeKTa npHBO)J.HT K TOMy, qrn 

B 3KCnJiyaTaIJ.HIO qacrn nocTynaIOT BaJibl c 6HeHHeM, HMeI0-
1.ll,He 3aHH)!{eHHbie K. n. )!.. H cpoK CJiy)!{6bI. 

Tw.aTeJihHaSI nposepKa no nn. 4 H 5 oqeHb Ba)!{Ha )J.JISI 

BaJIOB npHBO)J.OB ynpasJieHHSI,. TaK KaK nJIOTHOCTb HaBHBKH 
B CJIOe H Me)!{)J.y CJIOSIMH OKa3blBaeT 3aMe-rnoe BJIHSIHHe 

Ha KpyrnJihHYIO )!{eCTKOCTb saJia. 

KoHTpoJih no n. IO HecKOJibKO Heonpe)J.eJieHHblti:, HO 6oJiee 
cosepweHHble MeTO)J.bI onpe)J.eJieHH5l )!{ecTKOCTH H3rn6a saJia 

B 6yXTe HJIH )J.JIHHHOM MepHOM oTpe3Ke oTcyTcTByIOT. 

CpaBHHTeJihHYIO ou.eHKY :>KecTKOCTH H3rn6a MO)!{HO npoH3-

BO)J.HTb no BeJIHqHHe cTpeJI~ nposHcaHH5l cso6o)J.HOro (KoH

COJihHoro) KOHU.a BaJia, YJIO)!{eHHOro Ha nJIOCKOCTb H 3aKpen

JieHHOro Ha Heii, a TaK:>Ke MeTO)J.OM, H3JIO)!{eHHb!M B pa6ornx 
[4] H [9]. 

Bo H36e)!{aHHe pa6oThI npHBO)J.a B HeHopMaJibHblX yCJio

BHSIX H Bb!XO)J.a ero H3 CTPOSI HS·3a OWH60K B OTHOCHTeJibHOH 

)J.JIHHe BaJia H 6poHH )J.JIHHY 6poHH no n. 15 cJie)J.yeT KOHTpo
JIHposaTb oco6eHHO TW.aTeJibHO. 

HopMbI )J.JI5l KOHTPOJI5l saJIOB II 6poHH no nn. 10, 11, 16, 17 
Tpe6yIOT o6ocHosaHH5l, yToqHeHH5l H )J.aJibHeiiweii )J.HcjxpepeH

U.HaUHH Ba.JIOB H 6poHH Ka:>K)J.oro rnnopa3Mepa. HapyweHHe 
COOCHOCTH BaJia H HaKOHeqHHKa (n. 18) pe3KO OTpa)!{aeTC5l 
Ha pa6oTe npwso)J.a. 

,I(JISI KOHTPOJISI COOCHOCTH MO)!{HO BOCnOJib30BaTbCSI opHeH

'J'.HposoqHblMH peKOMeH)J.yeMb!MH HOpMaMH, npHBe)J.eHHblMH 

B Ta6JI. 55. 
KoHTpoJih npoqHoCTH KpenJieHHSI HaKoHeqHHKOB BaJia 

K saJiy H apMaTypbi 6pOHH K 6poHe IlO n. 19 MO)!{eT 
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55. PeKOMCJIAYCMaR Be.rJH'IHHa AOnycxa Ha HCCOOCHOCTb rH6Koro ea.na 
H HaKOHC'IHHK8 

a- '"a ~ ~ ~ 

HOMHH&JlbHblll jlH3MeTp Bana B MM 
Benaqaebl 11onycKa H 

SOHbl npoaepKH 

a / 41 s 1 61 s 110 112 t 16120 I 2s 1 ao j 40 

.L{onycK Ha COOCHOCTb 
a B MM • • 0,3 0,3 0,3 0,3 0,4 0,4 0,5 0,5 0,6 0,7 0,8 0,8 

30H8 npoaepKH H8 
COOCHOCTb C B MM • 2 2 2 3 3 3 4 4 4 5 5 5 

n p a M e q a e a e. )J.onycK ea RecOOCHOCTh A&H c yqeTOM cpejlHHX 
roHH HRKOHeqUHKOB H MeTO)IOB RX KPeDJleHHR. IlpH CKOPOCTRX BP&ll{eHHR 

OJlee 3000 06/MHU )IJIR BBJIOB )IHaMeTPOM < 12 MM H npe CKOPOCTRX Bb!We 
1500-1000 06/MHH )IJIR BaJIOB )IHBMeTPOM > 12 MM CJlejlyeT easunaTb 
6onee >KecTKHe )IOnycxe. 

npOH3BO.l(HTbCSI Ha TOH :>Ke HCilbITaTeJibHOH MaWHHe, Ha 
KOTOpOH npoBepHIOTCH Ban H OpOHH Ha OCeBOe ycHnHe. 

KoHTponb nepe.a;aBaeMoro CTaTHqecKoro KPYTH~ero 
MOMeHTa H npoqHQCTH KpenneHHH HaKOHeqffHKa no n. 20 
Heo6xo,n;HM .n;nsi: Bcex THnoB BanoB. PeKoMeH.n;yeMbIH 9THM 
nyHKTOM KOHTpOnb .!l;HarpaMMbI KpynWhHOH :lKeCTKOCTH Bana 
Ba:lKeH )J;nH BaJIOB npHBO.!l;OB ynpaBneHHH, OCOOeHHO B TeX 
cnyqaHx, Kor.n;a TpeoyeMaH ToqHoCTh ynpaBneHHH aa,n;aHa. 

PeKoMeH,n;yeMble HopMhl noneH: paaopoca .n;HarpaMM Kpy
THnhHoli JKeCTKOCTH .!l;JIH KOHTponH Banos B 1 H B2 noKa3aHbl 
Ha <l>Hr. 66 H 67. 
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<1>11r. 66. PeKOMeH)l.yeMble HOpMbl noneA pas-
6poca ,11.HarpaMM KPYTHJibHOH JKecTKOCTH 

)l.JISI B8JIOB BI. 
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<1>11r. 67. PeK •. MeH)l.yeMble HOpMbl noneA pas-
6poca )l.HarpaMM KPYTHJibHOA JKecTKOCTH )l.JISI 

B8JIOB B2. 
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BaJihI np1rno.n;os ynpasJiemrn (B2) c pa3JIHl!HhIMH .n;narpaM

MaMn KpyqeHHH BHYTPH noJIH pa36poca MoryT 6hITh pa3.n;e
JieHbI Ha rpynnbI no cTeneHH :>KecTKOCTH. BaJihI, .n;narpaMMhI 

KOTOpbIX cpaBHHTeJibHO MaJIO OTJIHl!aIOTCH OT .n;narpaMM, 
BOWe,l{llIHX B HopMaTHBHble noJIH pa36poca, He CJie.n;yeT 6paKo
BaTb. 0HH MoryT 6bITb HCnOJib30BaHbl B npHso.n;ax ynpasJie

HHH, K KOTOpbIM He npeAbHBJIHIOTCH BbICOKHe Tpe6oBaHHH, 
H B CHJIOBbIX npHBO,l{aX. IlocJie,l{Hee OTHOCHTCH TaK:>Ke K BaJiaM 
THna Bl, .n;warpaMMa KOTOpbIX He3Hal!HTeJibHO OTKJIOHHJiaCb 
OT HopMaTHBHbIX noJieH pa36poca. 

KoHTPOJih Katiecrna npwso.n;os a cooTBeTCTBHH c n. 21, 
a TaK:>Ke HCnbITaHHH B COOTBeTCTBHH c n. 22 npoH3BO,l{S1TCS1 

Ha YHHBepcaJihHbIX HCnhITaTeJihHhIX ycTaHoBKax (4], HJIH 
Ha ycTaHOBKax, npe.n;Ha3HaqeHHbIX ,l{JIH HCnbITaHHH KaKoro
JIH6o O,ll.HOro npirno.n;a HJIH rpynnbl CXO,l{HblX npHBO.l{OB. 

IlpH npose.n;eHHH HCnhITaHHH no n. 22 (Ha K. n • .n;.) Heo6xo
.l{HMO HCnblThIBaTh MHHHMYM lieTbipe·nHTh o6pa3U.OB H opHeH
THposaTbCH saTeM Ha cpe.n;HHe .n;aHHhle. TaKoro po.n;a cpe.n;
HHe .n;aHHbie B 3aBHCHMOCTH OT Harpy3KH, H3rH6a OCH npHBo.n;a, 
CKOpOCTH ero spaw.eHHH H T. ,!{. CM. (4]. 

IlpH opraHM3aU.HH KOHTpoJIH K. n • .n;. BHOBh cnpoeKTHpo
saHHoro H H3fOTOBJleHHOro KOMnJieKTHOro npHBO,l{a HOpMa
THBHaH BeJIHl!HHa K. n • .n;. ,l{OJI:>KHa 6hITb Hali.n;eHa H3 Henocpe.n;
CTBeHHbIX HCnblTaHHH 9TOfO npHBO,l{a BO scex HaH6oJiee 
He6JiaronpnHTHhIX yCJioBHHX 9KCnJiyaTaU.HH. 

HcnhITaHHH no n. 23 nposo.n;HTCH Ha ycraHoBKax, HMeIOUJ.HX 
cneu.HaJihHbie ycrpoH:crsa [3 ], no3BOJIHIOW.He onpe.n;eJIHTh 
yroJI 3aKpyqnsaHHH spaw.a10w.erocH rnoKoro saJia npw pa3-
JIHl!HbIX cpopMaX ero OCH, npoH3BOJibHOM B3aHMHOM pac
noJio:>KeHHH KOHU.OB H pa3JIHl!HbIX CKOPOCTHX spaw:eHHH 
saJia. 

IleTJieoopa3Hbii:i: H3rHO npHso.n.a npH npeshIUieHHH onpe
.n;eJieHHhIX BeJIHl!HH HarpysoK se.n;eT K pe3KOMY CHH:>KeHHIO 

· K. n • .n;. npHso.n;a H cpoKa ero cJiy:>K6h1, a ·l!acro K neperpesy, 
KaTacrpocpHl!eCKOMY H3HOCY H noJIOMKe [ 4 ] . l1,eJib KOHTPOJIH 

: no n. 24 - BbIHCHHTb, B03HHKaeT JIH neTJieo6pa3HblH H3rH6 
·, npHBO.l{a npn 9KCnJiyaTaU.HOHHbIX Harpy3KaX, ycTaHOBHTb 
I Heo6xo.l{HMOe KOJIHl!eCTBO 3aKpemieHHH npHBo.n;a, HJIH H3Me
' HHTb BH.l{ npHMeHHeMOH 6poHH )l.JIH npe.n;oTBpaw:eHHH neTJie-

oopa3oBa HHSl. 
HcnhITaHne no n. 25 sa:>KHo .l{JIH ycraHoBJieHHH cpoKa 

' CJIY:>KOhI npHso.n;a H peweHHH sonpoca o 3anycKe B npoHs-
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BO)l.CTBO, a T8K}l{e )l.JIH npHHHTHH peweHHH 0 npHMeHeHHH 
npHBO)l.a HJIH OT)l.eJibHbIX ero )l.eTaJieH. 

YlcnbIT8HHe no n. 26 ,n;aeT B03MO}l{HOCTb nonyqHTb npe,n;CTaB
JieHHe oo H3MeHeHHH csoH:crs npHso;:i;a so speMsi: ero paooThI. 

Onpe;:i;eneHHe JIHHeHHbIX ;:i;e<tJopMaUHH no n. 27 Ba}l{HO )l.JIH 
)l.JIHHHbIX npHBO)l.OB, pat50T8!0III.HX B TH}l{eJibIX ycJIOBHHX, TaK 
KaK yKopoqeHHe BaJia npHBO)l.HT K BbIXO)l.Y H3 3auenJieHHH 
C KOHTp)l.eT8JiblO H8KOHeqHHKOB CO CKOJlb3HIII.HM KOHUOM, 
a y,n;JIHHeHHe sana pe3KO ycHJIHBaeT ero H3Hoc, a T8K}l{e 

H3HOC OpOHH. 
HcnbITaHHe no n. 28 HMeeT CYIII.eCTBeHHoe aHaqeHHe )l.JIH 

npHso;:i;os, paoOTaIOIII.HX a onaronpHHTHhIX ycnosHsi:x, H ;:i;nsi: 
npHBO)l.OB C BblCOKOKaqeCTBeHHbIMH B8JIOM H opoHeH, T8K K8K 
9TH npHBO)l.bI qacro BbIXO)l.HT H3 crposi: H3-3a H3Hoca BHeUI
Hero CJIOH nposonoK saJia. MeTO)l.HKa HcnhITaHHH Ha H3HOC 
c KOJIHqeCTBeHHOH oueHKOH CTeneHH H3H8UIHB8HHH npOBOJIOK 
BHeUIHero CJIOH npHBe)l.eHa B paoOTe r 4]. Onpe,n;eJieHHe Jier
KOCTH H nJiaBHOCTH nposopaqHB8HHH BaJia no n. 29 HMeeT 
cyIII.ecTBeHHoe, a qacro H pewa10III.ee 3HaqeHHe )l.JIH npHso;:i;os 
ynpasJieHHH H npHso)l.oB KOHTpoJihHhIX npHoopos c saJiaMH B2. 

KoHTpOJih no nn. 3, 6, 7, 8, 15, 17, 18, 21, 22 Taon. 56, 
a )l.JIH HeKOTOpb!X npHBO)l.OB T8K}l{e H no n. 26, npOH3BO)l.HTCH 
BbloopoqHo He ooJiee 1-3 % . 

Ocoooe BHHMaHHe )l.OJI}l{HO" ObITb oopam.eHo Ha KOHTpOJib 
pa3Mepos H qHCTOTY npHCOe)l.HHHTeJibHblX nosepxHoCTefr 
HaKOHeqHHKOB BaJia H apMaTypbI opOHH. 

nocne npHCOe)l.HHeHHH H8KOHeqHHKOB K BaJiy KOHTPOJib 

no nn. 3, 6, 7, 8 npoBO)l.HTCH noBTOpHO • 

.LI.nsi: KOHTPOJIH KPYTHIII.ero MOMeHTa H yrJia 3aKPY1IHBaHHH 
a T8K}l{e TaK Ha3bIBaeMoro MepTBoro xo;:i;a no nn. 7, 9 
CJIY}l{HT cneUH8JibHOe npHcnocot5JieHHe f 4]. 

KoHTPOJib MaKCHMaJihHOH CTaTHqecKofr Harpy3KH H npoq
HOCTH KpenJieHHSI HaKoHeqHHKa (n. 11) npOH3BO)l.HTCH nyTeM 
Harpy}l{eHHH sana KPYTHIUHM MOMeHTOM 3a;:i;aHHOH seJIHqHHbl. 
ilpH 9TOM MOMeHTe He ;:i;omKHo ObITb paapb!sa nposoJioK. 

ilo,n; OHeHHeM OCH fHOKOrO BaJia (nn. 3 H 21) noHHM8eTCH 
OTKJIOHeHHe OCH He~arpy>KeHHoro BaJia OT npHMOJIHHeHHOCTH. 
BHeHHe ocH yxy;:i;waeT ycnoBHSl paooThI npHso;:i;a H cHH*aeT 
cpoK ero cJiy}l{obl, a TaK>Ke H cpoK cJiy}l{Obl npH6opa. KpoMe 
Toro, OHO qacro Bbl3bIB8eT HeycroiiqHBOCTb noKa3aHHH 

CTpeJIKH npHoopa. 
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56. OcffOBHMe peKOMeH.11.yeMwe onepa~HH KOllTpOJJJI Ka'leCTBa npH6opHWX. npHBOJl.OB 

015'beKT KOHTpo.1111 \ .l(onno.11HpyeM&1il napaMeTP I Me;oA H cpep;cTBa KOHTpo.1111 I IlpeAe.llbHble SH&'leHHJI 
KOHTponupyeMoro napaMeTpa 

BaJJ 

I 
Btteurn11ii Bii.ii. 

I 
Hapy>Kttblii OCMOT!J I P>KaB'll!Ha 11 nospe>K.11.ettttble 

npoBOJJOKll He .11.onycKa!OTCll 

BaJJ Ka'leCTBo ttaBl!BKI! Hapy>KtthlH OCMOTp HaBHBKa Jl.OJJ>KHa 6&1Tb pas-
HOMepHOH. 

Bttell!HllH CJJOH ttaBl!BKll JI.OJI· 
>Kett nJJarno o6JJeraT& BHYTpeH-
Hiie CJIOll 

Ba JI 

I 
Ilp!!MOJJl!HeiiHOCTb OCH I nposopalll!BaHl!eM.BaJJa I BaJJ He JlOJJ>KeH HMeTb BOJI-

OT pyKll Ha ~JJOCKOll no- HllCTOCTll 6 e ii. 
sepxHOCTH II II HI! 

HaKoHe'iHllKll, Btterntt11ii Bl!Jl 

1 

Hapy>Kttb!H OCMOT!J IloBepXHOCTb Jl.OJJ>KH8 6h1Tb 
KOHi.lb! BaJJOB, Hl!n• 'll!CToii 6ea aaycettl.leB. OrcyT-
neJJ11, rai1K11 CTBl!e pacKpy'lJllBaHHll nposo-

JJOK 

Ba JI I )].l!aMeTp 11 o6pa6arKa l l1JMepett11e Ml!Kpo-1 B coOTBeTCTBllll c 3CK11JaM11, 
KOHI.lOB . MeTpOM !!Jiii CK06aMI! np11se.11.eHHb1Mll B Ta6JJ. 36, 37, 

38 11 Ha <1>11r. 29, 30, 31 
BaJI 

I 
.[lJJl!Ha I l1sMepett11e np11 no- , B coOTseTCTBllH c .11.attHbl· 

MOW.II yrJJOBblX Jll!HeeK Mii, ns11se.11.eHHblMH B T86JI. 36, 
37, 3 II Ha <P11r. 29, 30, 31 

BaJI YroJI JaKpy'll!BaHl! ll, nocrenettHoe Harpy- no HOpMaM, ilpHBeJl.eHHblM 
Kpyn1m.11ii: MOMeHT II cra- >KeH11e KpyTHW.llM MO· B Ta6JI. 57 
TH'leCKall npO'lHOCTb MeHTOM Ha cnel.l,HaJJbHOM 

np11cnoco6JJeH1111 [4] 
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No I no nop. 

8 

9 

10 

I 
II 

12 

13 I 

0(5-J,eKT KOHTpOJJ!l 

BaJI 

BaJJ B2-3,8-A 

, 
HaKoHe'IHHKH 

BaJJ c HaK0He11-
HHKOM 

BpoHll .llBYX-
npOBOJJO'IH8ll 
B.Un-A 

Bpoa11 B.Un 

npo)lOJJ)l{eHHe TaOJI. 56 

I l(ourponupyeMblll napaMerp I MeroA H CPeJ!CTea Konrpona I Ilpl!JleJlbHble 3H8•ieHHH I 
KOHTPOJJHpyeMoro napaMeTpa 

3JiaCTH'IHOCTb {Jier- npoBOpa'IHBaHHeM sa- no HOpM8M, npHBe)leHHblM 
KOCTb nposopa'IHBaHHll JJa B 6poae, yJioJKeHHolt B T86JJ. 58 
saJia B 6poHe) no onpe.neJJeHHOH Tpac-

ce, 6es CMa3KH npH 
t = 20±2°C 

.MepTBblH XOJl <l>HKC81UleH yrJia MepT- .MepTBblH XO.ll He )lOJJJKeH npe-
soro xo.na no.n Harpys- BblWaTb 3° Ha 1 M )lJJHHbl 
KOH [4] 

I 
11epTe- I I 

CoOTBeTCTBHe lliMepeHHe no 38BO)lCKHM 11epTelKllM 
JK8M 

npollHOCTb KpenJJe- npollHOCTb KpenJJeHHll HaxoHe'lHHKH He )lOJIJKHbl 
HHll. Ha cneUH8JJbHOM npHcno- npoKpy'IHB8TbCll npH paspy-

CooCHOCTb B8JJ8 H Ha- co6JJeHHH (4]. wa10mHx aarpysKax no Ta6JI. 57. 
KOHe'lHHKOB HecoocHocr& - HHJlH- .UonyCKH Ha COOCHOCTb no Jl8H-

K8TOpOM HblM Ta6JI. 46 

Ka11ecrso HaBHBKH HapyJKHblH ocMOTp Illar pasHoMepHblH. BepxHHH 
CJIOH )lOJIJKeH nJJOTHO o6JleraTb 
HHJKHHlt 

I 
.ilHaMeTpbl 6pOHH 

I 
11sMepeaHe I no )laHHblM, npHBe)leHHblM 

B Ta6JI. 39, 40, 41, 42 
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I JI,;. I l K.onTponupyeMblll napaMeTp l MeTOIJ: H cpep;CTBB KOHTPOnll l nre.n<'nhHhle 3H8'1eHHll 
no a-op. I OiheKT KOHTPonH KOuTponupyeMoro napaMeTpa 

14 fipOHJI BJI.n IlpO'lHOCTb 6poHH H8° PacrRrHBBHHeM 6pOHH Y,ztJIHHeHHe He 60J1ee 5% npH 
p8C'rRJK.eHHe [4) YCHJIHH 5 KI' B Te'leHHe 10 MHH. 

0rCYTCTBHe OCT8TO'lHOil ,zte<tJop-
M81UIH 

15 

I 
fipoHR fiJI.n I Jl.JIHH8 llpoHH H K811e-1 flaMepeHHe I no Jt8HHblM, npHBe,zteHHblM 

CTBO Topu:oe B T86JI. 39, 40, 41, 42 

16 I H1mne11H llpo-1 CooTBeTCTBHe 11epTe- \ flaMepeHHe 

\ 

no 3880,Il.CKHM 11epTeJK.8M 
HH )!(8M 

17 Jl.eT8JIH npHBO- AHTHK0pp03HHH8ff Onpb1CKHB8HHe COJlll- noCJ1e 25 'l8C. onpbICKHB8HHll 
,Il.8 c r8JlbB8HH'le- CTOHKOCTb HblM p8CTBOpOM 20%-HblM p8crBOpoM noe8peH-
CKHM fiOKpblTHeM HOA COJIH He JJ.OJIJK.HO 6b1Tb CJ1e-

)tOB KOpp03HH 

18 BpoHll BJI.n K811ecrso TepMOOKCH- BHeWHHH oCMOTp. OK- 0Kp8CK8 TeMHO-KOpH'lHeB8ll 
,ztHpOB8HHll. 0Kp8CK8 p8CK8 - cp8eHeHHeM c HJIH 11epH8ll - no 3T8JIOHy. 
H 8HTHKOppoaHilHall croil:- yTsepJK.,zteHHblM S1T8J10- noCJ1e lleTblfex118coeoro onpblC· 
KOC'rb HOM. AHTHKoppoaHil:H8ll KHB8HHJI 3 %-HblM pacrsopoM 

C'rOHKOCTb - onpb1CKHB8- XHMHllecKH 1.!HCTOH IlOB8peHHOil: 
HHeM npOM8CJleHHOil: 6po- COJIH He )tOJIJK.HO 6b1Tb CJle,Il.OB 
HH p8CTBOpOM nos8peH-
HOH COJIH 

K0pp03HH 
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0 
* N.· I Q(l'J,eKT KOHTPOJl!I \ l(ouTpoJJHpyeMhlll napaMeTP I MeTop; H cpe.ncTsa KOHTPOJ111 I npep;eJJhHbte 3HaqeHH!I 

no nap. KOHTPOJJHpyeMoro napaMeTpa 

19 BpoHl! B,Un ilpoti:HOCTb KperIJie- ilonmKa Bbl,naBJIHBa- y CHJJHe Bbl)l.aBJIHBaHHll 20 KI'. 
HHH HHnneneii HHH 6poHH H3 HHnneJIH Or ycHJIHH pyKH HHnneJIH tte 

)l.OJl/KHbl nposepTb!BaTbCll Ha 
6poHe 

20 I BaJI nepeJJ. c6op-1 HaJIHti:He cMa3KH 

I 
HapyJKHblH OCMOTP I BaJI ,noJIJKeH 6b!Tb CMa3aH Ha 

KOH c 6poHeii 2/a )l.JlHHbl c npHBO)l.HOH cropo-
Hbl err TpaHCMHCCHH 

21 I ilpHBOA B c60-1 311aCTHti:HOCTb H OT- , l1cilb1TaHHe Ha npH-1 HopMbl a coerraeTcTBHH c TY 
pe cyTCTBHe 6HeHHH cnoco611eHHH H B nape Ha npH6opb1 

c npH6opoM 

22 I ilpHBOA a c6ope J KpyTHW:Hii MOMeHT H I Ha cneu.HaJibHOM npH- J no HOpMaM, npHae,neHHhlM 
yroJI 3aKpyti:HBaHHll cnoco6JieHHH [4] a Ta6JI. 57 

23 I npHBOA B c6ope J .UnHHa npHao,na j l13MepeHHe JIHHeHKaMH J B coerrBeTCTBHH c qmr. 32-
' H wa6JioHaMH 65 

24 I npHBOJJ. B c6ope I nposopa•maaHHe saJia I npoaopati:HsaHHe err I BaJI AOJIJKeH npoaopa ti:HBaTb-
pyKH Cl! nerKO H nJiaBHO 6e3 pb!BKOB 

25 I npHBOA B c6ope I OrHoCHTeJibHal! AJIH- I l13MepeHHe I CM. ct>Hr. 32-65 
Ha saJia H 6pOHH 

26 I npHBOA B c6ope j l13HOC H cpoK CJIYJK6bl I 06KaTKOH Ha CTeH,ne j TY He npe,nycMarpeHo. 
HJIH B nape c npH6opoM fapaHTHll no Ta6JI. 5} 

27 I KoHcrpyKU.Hll J BHeWHHH BHA. ra6apHT-1 HapylKHblH ocMOTp H I no ct>Hr. 32-65 
np1rno,na B u,eJIOM Hble H MOHTBJKHble pa3Mepb1 H3MepeHHll 

n p u M e" a H u e. l(ouTponupyeMhle paaMephl HsMeP!llOTC!I npn Bblnp11MneuuoM noJJo'.)l{eunn npnaop;a HJJH era 
p;eTanell. l(oHTPOJlb ,llJlHHbl B8JI& H 6poun, a T&K'.)l{e o6pa60TKH HX KOHL\OB npOH3BOJIHTC!I TPH'.)l{,llbl Ha pa3JIH>IHblX 3Tanax 
TeXHOJlOfH'leCKOro npol.\ecca. 
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57. HopMbl KOHTPOJJR BIJIOB 82-A Ha yroJJ 3aKPY'IHB&HH.ll' H cTaTH'leCKYIO 
npo'IHOCTb npH Kpy11eHHH 

PaccTOll· MaKCHM8Jib· Paapy-
HHe Hanpae.ne1111e MK B 11a11 yr.no- waJO~Hll 

T11n ea.na MelKjff ea11 11e<tiop- MOMeHT 8 
aalKHM8MH 

aaKpyqHB8HHll KI'CM M8~Hll B KI'CM He 
B MM rpa11. Me Hee 

B2T JI-3,3-A 700 Jleaoe 2 170 10 
Dpaaoe 7 

B2T-3,3-A 700 Dpaaoe 2 170 10 
Jleaoe 7 

B2JI-3,3-A 700 Jleaoe 2 170 10 
Dpaaoe 7 

B2TJI-4,l-A 700 Jleaoe 2 170 18 
Dpaaoe 10,5 

B2T JI-4, I-A 700 Jleaoe 2 170 18 
Dpaaoe 10,5 

82-3,8-A 1000 Jleaoe 0,750 22 20 

B2T-5,3-A 700 
H npaaoe 

150 25 Dpaaoe 2 

Il p H M e q a H H 11: I. Hcn1o1TaHHe npoeo1111Tb np11 pacT11r11ea10111eM 
ycH.JIHH 2 KI'. 

2. l(aJK111o11! o6pase~ )10.JilKeH HarpyJKilTbCll TO.JlbKO B 0)1HOM Hanpa-
MeHHH. 

3. no11 paapywe1111eM ea.na noHHMaeTC11 ero paap1o1e 
HM OCT8TO'IHOI! Ae<lx>PM8~HH, 

11.1111 no.11y11e1111e 

KoHTpOJib oHeHHH OCH rHoKoro BaJia npOH3BO~HTCH nyreM 
yirna~KH ero Ha nnocKyIO nosepxHOCTh H ooKarKH o~Horo 
KORI.I.a no nJIOCKOCTH. ilpH 9TOM B cnyqae OTCYTCTBHH OHeHHH 
BeCb Ban ~OJI:>KeH paBHOMepHO o6KaThlB8TbCH no nnocKOCTH 
Oe3 oopa30B8HHH BH~HMblX 3830pOB • .llnH B8JIOB C oqeHb 
ManoH: :>KeCTKOCTblO H3rHOa OT\:YTCTBHe 3aaopos eIII.e He 
HMHeTCH CBH~eTeJibCTBOM npHMOJIHHeHHOCTH. 
no~ TOpCHOHHblM OHeHHeM rHOKOro sana noHHMaeTCH KOJie

OaHHe yrna aaKpyqHsaHHH pasHoMepHo spaIII.aeMoro sana, 
11arpy:>KeHHOrO CHJl8MH rpeHHH 0 OpOH!O HJIH ~OnOJIHHTeJibHO 

. KPYTHIII.HM MOMeHTOM nocTOHHHoH: senHqHHbI. TopcHoHHOe 
6HeHHe HBJIHeTCH qaIII.e scero cne~CTBHeM oHeHHH ocH sana. 
0Ho Bhl3bIBaeT Heycroii:qHBOCTb noKaaaHHH crpenKH npH
oopa, no KOJieOaHHHM KOTOpOH H MO:>KHO COCTaBHTb KOCBeH
l!Oe npe~ctasneHHe o senHqHHe topcHoHHoro oHeHHH, q10 
'iaCTO H ~eJiaeTCH npH BblOOpoqHbIX naoopatopHbIX HCnhl
TaHHHX. 
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58. HopMbl JUJll KOHrpo.1111 88.1108 82-A Ha a.rJacraqHoCTb 
(nposopaqnsanneM s 6poHe) * 

I<PYTHII\Hll . I 
,Z\.JIHHa yqaCTK8, H8 PaAHYC 

Yro.n MOMeHT, Heo6-
H3rH6a XOAHMblA A.Jiff 

THn ea.na KOTOpblA npHXOAHTCH KpHBH3Hbl ea.na e npoeopaqHe•-1 HOpMa, B MM B MM 
rp~. HHR ea.na, 

KI'MM 

82TJI-3,3-A 

I I I I I 82T-3,3-A 1000 120 180 150 
82JI-3,3-A 

I B2TJI-4,l-A I 1000 I 120 I 180 
I 

150 B2TJI-4,l-Al ** I 
! 

4100 120 180 600 i 
(4 pa3a) (4 pa3a) I 82-3, 8-A Dpn JJ.JIHHe 

I <4100 MM H8 
K8>KJJ,ble 1000 MM 120 180 150 

132-5,3-A *** I I 120 I 180 I 320 

• HcnblT8HHe npoeOAHTCH 6es CM83KH. Ba.n B2-3,8·A HCDb1TblB8eTCH 
no cxeMe, noKasanHoA na $Hr. 68. 

•• Tipoeep>110Tc>1 npHBOAbl e c6ope. 
••• Tipoeep>1eTC>1 npaeoA cTeK.nooqncTHTe.n>1 e c6ope. 

I 

BoJiee TOllHoe npe,11.cTaBJ1em1e o BeJIHllHHe . ropcuoHHoro 

6neHHSI ,11.aJOT Jia6oparopHbie HCllbITaHHSI Ha cnennaJibHOM 
ycTpOHCTBe {4]. 

<l>Hr. 68. DpHMep yKJJaJJ,KH s8Jla 
no rpacce ,zi:J111 nposepKH Ha 3Jia

CTH'IHOCTb. 

p 61, 
CTpOH3BO,!J.CTBeHHbie HCllbITaHHSI Ha H3HOC BaJIOB (no n. 26) 

npOH3BO,!J.SITCSI BbI6opo11Ho TOJibKO ,11.JISI oco6o OTBeTCTBeHHbIX 
npHB0,11.0B. CTOCJle npose,11.eHHSI 3THX HCllbITaHHH npOH3BO· 
,11.HTCSI DOBTOpHbIM: KOHTpOJlb yrna 3aKpy11uBaHHSI H MepT· 
soro xo.n.a, TaK KaK yxy.n.weHHe 3THX noKa3aTeJieH:, S1BJ1S110· 
IIJ.HXCSI MepHJIOM TaK Ha3bIBaeMoro BHyTpeHHero H3HOCa BaJln' 

ae .n.oJJ:mao BbIXo,11.HTb 3a onpe.n.eJieHHhle npe.n.eJibJ, 
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59. rapaHTHAHble cpOKH c.ny:ix6bl npH6opHb1X npHBOAOB 

no"f:op.\ 
THnbl npHeo11oe I fapaHTHH 

I DpHBOAbl aBTOMO- 25 000 K.M npo6era a8TOM06HJJR, HO He 
6HJlbHblX npH6opo8 ooJiee ABYX. JleT c MOMeHTa 8b1DYCK8 

Dpff80Aa 3a80)J.OM 

2 DpH80Abl MOTO· 15 000 K.M npo6er8 MOTOUHKJia, HO He 
UffKJleTHbJX DpffOO· ooJiee ABYX JJer c MOMeHT8 8blnycK8 npff-
po8 80)1.8 3880)1.0M 

3 Dpff80)J.bl DpHOO· 250 MOTO'laC08 pa6orbl M8WffHbl nocJie 
po8 ryceHff'IHbIX P.8YXJierHero Xp8HeHffR Ha CKJla)J.e npff 
cneuMaWffH ycJI08ff ff np88ffJibHOH 9KCDJiyaraUffff ff 

YXO)J.8 corJI8CHo KpaTKOft ffHCTPYKUffff 
3a80)J.a·ff3rOT08ffTeJIH 

4 Dpff80)J.bl DpffOO- 15 000 IC.M npo6era MaWffHbl noCJie 
po8 KOJiecHblX cneu- )J.8YXJieTHero xpaHeHffR Ha CKJia)J.e npff 
MaWffH yCJI08ffff npa8HJI&Hon sxcnJiyarauffff ff 

yxo)J.a cor JI8CHO KpaTKOA ffHCTPYKUffff 
3880)J.8-ff3roT08HTeJIR 

5 Dpff80)J. CTeKJIO· 25 000 K.M npo6er8 a8TOM8WffHbl, HO He 
O'lffCTffTeJIH 88TO· ooJiee 18 Mee. co 8peMeHff 8&mycKa rn6-
M06ffJIH KOfO 88JI8 3aBOJl.OM 

I 

6 CneuffaJJbHblA CpoK cJiyJK6bl npff80)J.8 ffC'lffCJIHeTCR 
Dpff80)J. C 88JIOM 200 000 o6oparaMff 88Jla )J.JlffHOH 4 .M 
82-3,8-A (3a80)J.CKOe no 11aco8oii: crpeJIKe ff 200 000 o6opo-
0003Ha11eHffe raMff npOTff8 11aco80H crpeJIKff co CKO-
fB15/l-A) poCTblO 50~100 06/MffH DO)J. H8rpy3KOA 

3 tcI'c.M. Dpff noM npff80)J. )J.OJIJKeH 6b1Tb 
neperuyr 8 AByx MecT8X H8 yroJJ 180° 
no paJmycy 120 .MM. DocJie ffCilblTaHffR 
MeX8Hff'leCK8H npo'IHOCTb ff 8pall{alOII{ffA 
MOMeHT )J.OJilKHbl COOT8eTCT808aTb )J.aH-

HblM ra6JI. 57 ff 58. YroJI 3aKf Y'lff8aHffH 

I 
)J.OJilKeH 6b1Tb He 6oJiee 30° Ha .M JIJiffHbl' 

I 
a yroJI MepT80rO ·XO)J.a He ooJiee 5° 
H8 I ..M )J.JIHHbl 

n p H M e \[ a H He. Pa11HyC H3rH6a npHBO)lOB BO epeMSI pa6oTbl If.OJI-
lKeH 6b1Tb He MeHee 150 MM. ~o ycTaHOBKH Ha M3WHH3X npeBOIJ.bl lf.OJllKHbl 
xpaHHTbCSI 8 33KPb1TblX noMe111eHHHX, npe11oxpaHHIOU1EIX RX OT IlblJIH 

I 
H peaKoll CMeH&r &TMoc<J>epHblX B03)1eilcTBHll. 

-
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60. HopMbl KOHTPOJUI npH6opHb1X npHBOJlOB H Hx JleTaJJeA 38K83'1HKOM 
no onepal\HllM 

IlPllBOJlbl 8BTOMO· 
511JIJ,ffblX II MOTO• 

IlpllBOA 
Ban B2-3, 8-A 

U.llKJieTHb!X np11!50- (MeTP8ll<eM B 
poe 11 np115opoe CTeKJIOO'lllCT11Te1111 (iyxTaX) 

05'beKT 11 
cneUM8WllH 

MeTOA KOHTPOJill =.; =.; ~ ><c: :0 ~IO % rrpoee- :a""" % rrpoee-
IlvnKThl 

.. c. .. .. c. .. npoeepKH 0 :a= 
"'"" ~ " .. = ~ . plleMblX 

~8.:i-
pHeMhlX (CM. Ta5JI. 

a. 2-: 
Cu~ >..:.i.2!- H3AeJillll 11'.IAeJilll! 56) :::eti= ~ t::c~~ t::t::.=-:ll 0 c. = 

Hapy>KHhlfi 14,28 
I 

100 , 4,28 

I 
100 

I 
1,4 

I 
100 

OCMOTp 2 \ 10 

IlpoaepK8 pa3• I, 2, I, HO He I, 2, I, HO He 28 5 
Mepoa H 12, 28 MeHee 28 MeHee 

Hapy>KHblfi 2 lilT. 2 WT. 
OCMOTp 

TipoaepKa Mexa- 7, 8, 0,1, HO He 7, 8, 0,1, HO He 7, 8, 9 100 
HH'leCKHX II, 14, MeHee 12, 14. MeHee 8 (npn I 

Ka'!eCTB n Ha· 19 2 WT. 19, 20, 2,WT. ,llJJHHe 
py>KHblA OCMOTP 27 L < 4000 

MM) 

IlpoaepK8 8HTH· 17, 18 0,l, HO He 17, 18 2 pa3a a - -
KOpp03HfiHblX MeHee rO)l H8 

DOKpb!THfi 2 WT. Tpex 06-
p83U8X 

Il p II M e 'I 8 H II e. IlpoeepKa no nrr. 2, 12. 20 u5.n. 56 npo113BOllHTC11 
TaK>Ke napyll<HblM OCMOTPOM. npoeepKa MeX8Hff'leCKllX K8'1ecT8 88.1108 
rrp11eOJ10B nepa3(iopnoll KOHCTPYKUHH npoHJBOJIHTCll 3a BOJIOM·H•roTOBll· 
Te.neM nepHOJIH'leCKH B np11CyTCT8HH npej1CTBBHTe.JI11 aaK83'1HKa Ha ua.nax. 
DOArOTOB.JieHHl>IX K COOpKe. IlpHBOJibl, He npoIUejlWHe no Hapyll<HOMy 
OCMOTpy, (ipaKylOTCll H K J18.JibHel!WeMy Bb15opo'IHOMY KOHTPO.JIIO He jlonl.-
CKBIOTCll, np11 BhlOOPO'IHOM KOHTpo.ne B C.Jiy'lae HeCOOTBeTCTRHll XOTll bl 
OjlHoro 113 B311TblX o5pa3U08 OAHOMY 113 nyHKTOB KOHTP0.1111 oepyTCR nonrop-
Hble o6pa3Ubl B YJIBOeHHOM KO.JIH'leCTBe. Ilp11 HeyjlOBJieTBOPHTe.JibHblX pe3y.Jib• 
TaTax BCll napTl!ll 5paKyeTCll H B03BPaU1aeTCll noCT8BU1HKY jl.JIH noBTopHoro 
KOHTpo.1111. B c.ny'lae cooTBeTcTe1111 noeTOpHbIX 0!5pa3u_oe Tpe5011aHHHM TY 
BCll napTHll C'IHTaeTCll roAHOll 3a HCK.JllO'leHHeM o6pa3UOB, 3aopa KO Ba HHblX 
npu nepuoi! npnuep Ke. 

·--



I'Aasa V 

PAC'-IET Ii KOHCTPYHPOBAHHE flEPE,11,Al.I 
C fH6KHMH BAJIAMH 

, 06~HA UOPSl~OI( l(OHCTPYHPOBAHHSI UEPE~Alf 

Pa3pa6oTKa KOHCTPYKUHH nepe.na•rn cocToHT o6wrno 
H3 CJie)lyIOIII.HX OCHOBHbiX 9Tanos: 

a) IlO)lfOTOBKa HCXO)lHblX )laHHblX; 
6) Bbl6op saJia H3 lfHCJia BhmycKaeMbIX npoMblWJieHHOCTblO 

HJIH pa3pa6oTKa Hosou KOHCTPYKUHH; 
s) Bbl6op 6poHH H3 HMeIOIII.eHCSI HOMeHKJiaTypbl HJIH pa3~ 

pa6oTKa HOBOH KOHCTpyKUHH; 
r) Bb16op HaKoHelfHHKOB saJ1a HJIH Bbl6op HX THna H pa3-

pa6oTKa KOHCTPYKUHH; 
.n) BbI6op apMaTypbI 6poHH HJIH Bbl6op ee THna H pa3pa-

60TKa KOHCTPYKUHH; 
e) pac<reT H KOHCTpyHposaHHe npoMem.yTO<rHhIX nepe.na<r; 
m.) KoHcrpyHposaHHe y3JIOB npHcoe)lHHeHHH nepe.naqH 

K npHBO)lHOMY H pa6oqeMy arperaTaM, ycHJIHTeJihHbIX npy
>KHH, npoMe>KyTolfHhIX y3JIOB KpenJieHHH 6poHn, npe.noxpa
HHTeJieu H T. )l. 

Ilo)l HCXO)lHbiMH )laHHbIMH IlO)lpa3yMeBaIOTCH YCJIOBHH 
pa6oThI u PH.ll Tpe6osaHHH, c yqeToM KoTophlx )lOJI>KHa 6h1Th 
cKoHcTpyuposaaa nepe.naqa. C10.na oTHOCHTCH npe.nsapu
TeJibHO H3BeCTHbie, 3a)lasaeMble, a TaK>Ke BbISICHSleMble B npo
uecce KOHCTpyHpoBaHHSI nepe.naq ycJIOBHSI HX pa60Tbl H Tpe-
6osaHHSI K HHM. 

K npe.nsap1neJihHO H3BeCTHhlM ycJioBHSIM H Tpe6osaHHHM 
OTHOCSITCSI: noTpe6HblH KpyrnIII.HH MOMeHT B KTCM H lfHCJIO 
o6opoToB s MHHYTY Ha se.noMoM KoHue nepe.nalfH, BH.ll 
Harpy3KH, HanpasJieHHe spaIII.eHnsi se.noMoro Koaua nepe
~alfH, Heo6XO)lHMaSI CTeneHb TOlfHOCTH nepe)lalfH )lBH>KeHHSI, 
pacnoJiom.eHHe reoMeTpnqecKoli ocu nepe.nalfH, KoTopoe 
MO)!{eT 6h1Tb nepeMeHHhlM H IlOCTOSIHHbIM, )lJIHHa nepe.naqH, 
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napaMeTphI npnso,11.Horo arperaTa, BH,ll. cpe,11.bl u pS1,11. ,11.pyrux 
YCJIOBHH u Tpe6osaHHH. 

K tIHCJIY ,11.aHHbIX, 3a,11.asaeMbIX HJIH onpe,11.eJIS1eMhlX B npo
uecce KOHCTpynpoB8HHSI, OTHOCSITCSI: OTCYTCTBHe, JIH6o H8JIH
tIHe npoMe>KyTOtIHblX nepe,11.aq H HX nepe,11.aTotIHble OTHOIIIe

HHSI, KPYTSIIU.HH MOMeHT, nepe,11.aBaeMhIH BaJioM, a TaK>Ke 
cKopocTh u HanpaBJieHne ero spam.eHHSI npu HaJIHtIHH npoMe

:m:yTotIHhlX nepe,11.aq, BH,ll. H KOJIHtiecTBO 38KpenJieHHH 6poHH, 
,ll.JIHHa BaJia, K. n. ,ll.. nepe,ll.atIH, BH,ll. KpenJieHHSI 3JleKTpO,ll.BH
raTeJISI H T . .n. 

BaJI u 6pomo 06h1qHo Bb16npa10T H3 tIHCJia BblnycKaeMblX 
npoMhIIIIJieHHOCTbIO. HoMeHKJiaTypa HaKoHetIHHKOB u apMa

TYPhl 6poHH o6hltIHO He no3BOJISleT Bhl6paTh roTOBYIO KOH
CTPYKUHIO. 3rn ,11.eraJiu qacTo npnxo,11.HTCSI KOHCTpyuposaTh, 
Bb16pas npe,11.sapnTeJihHO ux Tun no MaTepnaJiaM, npnse,11.eH

HhlM B rJI. II. 

l(OHCTPYHPOBAHHE CHJIOBblX nEPE~All 

IloArOTOBKa HCXOAHLIX A~HHblX 

.LlJISI BhlSICHeHHSI Heo6xO,ll.HMOCTH npoMe:>KyTOtIHblX nepe
,11.aq, a T8K:>Ke onpe,11.eJieHHSI HX nepe,11.aTOtIHbIX OTHOIIIeHHH 

u MeCT pacnoJio:>KeHHSI (nepe,11. rn6KHM saJioM HJIH nocJie Hero) 
Il0Jlh3YIOTCSI ,ll.8HHblMH, npnBe,11.eHHblMH B Ta6JI. 62 H 63: 

· nn. a 
tn.n=--, 

np. a 

r,11.e in. n - nepe,11.aToqHoe OTHOillemte npoMe:>KyTotIHbIX nepe
,11.aq; nn. a - qnCJIO o6opOTOB B8JI8 npHBO,ll.HOro arperaTa 
B MHHyTy; np a - qHCJlO o6opOTOB B8JI8 pa6otierO arperaTa 

B MHHYTY 

, " 
r,11.e in. n H in. n - nepe,11.aTOqHble OTHOilleHHSI npoMe>KyToq-
HblX nepe,11.aq, pacnoJIO:>KeHHblX COOTJ3eTcTBeHHO ,ll.O H ·nocJie 
rn6Koro saJia 

., nn. a .·" na 
ln. n = --n-; ln. n = -n-- ' 

• B p. a 
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GJ. YCJJoBHll pa&Tw CHJJOeoA nepella'la a npeJl'bllBJJlleMwe K Helli 
Tpe&ellHHll, DOJlJJelKall\He npeJleapaTeJJbHOMY onpelle.neHHIO 

YcnoeeR pa6oTbl nepe11aqe e npe)ID- MeTOJlbl onpe)l.eneHHR ycnoeHA 
S1Bns1eMble K neJI Tpe60B8HHll pa6oTbl nepeJl&qe ene ee JleT&JJeA 

Darpe6H&1H KPYTHmHA MOMeHT H3 Henocpe)l.cr8eHH&1M H3Me-
8e)l.OMOM KOHU:e nepe)l.aqH M p,a COOT- peHHeM. B cnyqae He803MOJK-
8eTCT8yer nOTpe6HoMy Kp}'T11meMy Mo- HOCTH - pacqeroM 
MeHTy H3 npH80)1.HOM 83JIY paooqero 
arperaTa. Benaqaaa narpe6Horo Mo-
MeHT3 MOJKeT 6&1Tb DOCTO!IHHOH HJIH 
nepeMeHHOH. ECJIH OH3 nepeMeHHa11, 
TO HeOl5XO)l.HMO YCT3H08HTb M3KCHM3Jlb-
HYIO 8eJIHqHHY, )l.JIHTeJibHOCTb .neHCT8HH 
MOMeHTa, a Ta KlKe 8HJl, 8eJIHqHHY H 
)lJIHTeJ!bHOCTb 803MOlKHblX neperpy30K 

BHeWHHll cpe)l.a H ee H3MeHeHH!I. AHaJIH3 ycJI08Hil paooTbl. 
CTeneH& aKTH8HOCTH, TeMnepaTypa H Hal5J110)l.eHH11. 113MepeHHH 
3arp113HeHHOCTb lKHJlKOH, ra3006pa3-
HOH HJIH CblnyqeH cpe)I., TeMnepaTypa, 
8Jl3lKHOCTb, UHPKYJilll{Hll. H creneH& 
sanblJieHHOCTH oKpyJKaiomero 803)1.yxa 

Tpe6yeMall creneH& pa8HOMepHOCTH AH3JIH3 TeXHOJIOrHqecKHX 
8pameHHH npH80)l.Horo 8aJ1a pa6o11ero cpyHKl{HH paooqero arperaTa 
arperaTa 

JJ:onyCTHMOe ropcHOHHOe CMemeHHe AH3JIH3 TeXHOJIOrHqecKHX 
8e)l.OMOro KOHl{3 nepe)l.aqH OTHOCHTeJib- cpyHKUHH paooqero arperaTa 
Ho BeJlymero KOHl{3 

Jl:JIHHa nepenaqH l H oqepTaHHe ee 113MepeHH!I H 8&1qepqH8a-
reoMeTpHqecKoit OCH. MHHHM3JlbHblit HHe CXeMbl. DpH nepeMeHHOM 
9KCilJIY3T3l{HOHHblH p3JlHYC H3rul5a Q oqepT3HHH OCH H nepeMeH-
reoMeTpHqecKoH ocH nepenaqH. DpH HOH )lJIHHe cxeMa 8blqepqH• 
nepeMeHHOM oqepT3HHH OCH H nepe- 83eTC!I JlJl!I HecKOJ!bKHX xa-
MeHHOH )lJIHHe CJie)l.yeT OpHeHTHpO· paKTepHblX DOJ!OlKeHHH 
83TbC!I H3 H3H6oJibWYIO JlJIHHY l 
H H3HMeHbWHH 803MOlKHblH 03)1.Hyc 

H3rHl5a Q 

Mecra 803MOlKHoro KpenneHHll nepe- AH3JIH3 803MOlKHblX 83· 
Jl3qH (15poHH) K JleT3Jl!IM KOHCTpyKUHH pH3HT08 Tpaccbl nponeraHH!I 

IlpH80)l3 
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DpOJlOJJ:iKeHHe TalSn. 61 

Yc.noe1111 pa6oTbI nepe11aq11 11 np~A'b-
RB.JIReMble K Hell TpeooB8Hllll 

MeTOAbl onpe11e.ne11R11 yc.11oe11!1 
paooTbl nepe)laqu R.1111 ee l{eTa.nel! 

OcHoBHble napaMerpbl npuBOJJ.Horo 
arperSTa (Nn.a A. c.; nn.a o6/MHH; -
Mn.a KI'CM 

BHJJ. KpenneHnll npnBOJJ.Horo arpe-
rara (HenoJJ,BH:!KHhlA, nepeJJ.BH:!KHOH, -IlOJJ,BecHOH, H8 wapHHpHOH CTOi'!Ke 
H T. JI..) 

KoHcrpyKU:Hll KOHU:OB aanoB npu- Do 'lepte:iK8M, 3CKH38M H 
BOJJ.Horo n paooqero arperaroa. KoH- c naryphl 
crpyKU:Hll qacren npnaoJJ,Horo n pa6o-
qero arperaroa, npeJJ.H83H8'1eHHhlX JJ,Jlll 
KpenneHHll apMaryphl 6poHn 

' 

ilepBbIM 9TanoM pacqeTa HBJIHeTCH, TaKHM oopa30M, onpe
)J.eJieHHe nepe,D;aTOqHoro OTHOWeHHH npoMe}f{yTOqHbIX nepe
,D;aq c yqeTOM KHHeMaTHKH. 

Kpyrnrn.Hil: MoMeHT M KI'CM, nepe,D;aBaeMhiil: BaJioM, H Kpy

THIII.He MOMeHTbl Mn. a H Mp. a COOTBeTCTBeHHO Ha BaJiax npH
BO)J.Horo H pa6otiero arperaTOB HaXO,Il;HTCH B CJie.D;y!OIII.HX 
COOTHOWeHHHX: 

I 
M =Mp. 0 ·-.-.-, 

1n. n 

Onpe.D;eJIHB nepe,D;aTOqHoe ornoweHHe npoMe}f{yTOqHhIX 
nepe,D;aq HCXO,IJ;H H3 KHHeMaTHqecKHX COOOpa}f{eHHH, COllO· 

CTaBHB Mp. a c KPYTHIII.HMH MOMeHTaMH, npHBe,D;eHHbIMH 
B Taon. 63, H yqrn oco6eHHocrn KoHCTPYKIJ.HH H B3aHMHoro 
pacnoJio}f{eHHH npHBO,D;Horo H paooqero. arperaToB, MO}f{HO c,D;e· 
naTh BhIBO.A o TOM, r,D;e cne)J.yeT pacnonaraTb npoMe}f{yToqHhie 
nepe,D;aqH H KaKHMH ,Il;OJI}f{Hbl t5hITb HX nepe)J.aTOllHble OTHO• 

meHFrn. 
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62, BapeaHTbl BBeJ1eHHR npoMelKyYO'IHblX nepe)la'I s CHJIOBYKI 
uenb npHBOJla H pac'leTHble ¢opMyn1i1 

.. .. 
= .. 
= I>. .. ., 

XapaKTe· 
pHCTHK8 

B8pH8HT8 

nn.a > np.a 
2 nn.a < nmax 

3 nn.a < np.a 
np.a < nmax 

nn.a > np.a 
4 nn.a > n.11ax 

3CKH3bl IlPHBO,ll8 
H smopb1 CKopocTeil 

H MOMeHTOU 

PacqeTHble lj>opMyJJbl 6es yqeTa 
K. II. II,. nepe1I,aqH 

MoMeHT ~c'no o6opoToB I 
~------1 

n8 =- nn.a 
n8 = np.a 

,, 
nB=np.a·in.n 

M =Mn.a 
M =Mp.a 

M=M n. a 
I 

M=Mp.ay-

tn.n 



.. .. 
= .. 
= I>. .. .. 
z 

5 

6 

7 

XapaKTe
pncTnKa 

BapuauTa 

nn.a <np. a 
np.a >nmax 

nn.a = np.a 
(nu6o 

pa3HHU3 
HeBeJIHKa) 

Mp.a>Mmax 

nn.a = np.a 
(JIH60 

pa3HHUa 
HeBeJIHKa) 

np.a > nmax 
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3cKH3bl npuB01ta 
H 3n!O pbl CKOPOCTell 

H MOMeHTOU 

llpOAOJI>KeHHe T36JI. 62 

PacqeTnwe lf>opMv.llbl 6es yqeTa 
K. n. A· nepe11aq11 

~cno o6opoToB I MoMeHT 

nn.a -,-- M=Mn a·( 
i · n.n 
n. n l 

np a·l' M=Mp a•--. n.n . ·" 
'n.n 

I ' nn.a -_,-- M=Mn a·i 
i · n.n 
n. n l 

np.a·i:.n M=Mp.a·-;;
tn.n 

n p H M e q a H H e. nmax - M3KCHMa.llbHOe 11onycTHMOe )t.llB )t8H-
HOro Ba.Ila qffC.110 o6opOTOB B MHHyTy npu,ycnoBHH YltOBJleTBOPHTe.llbHOA 
11onroBeqHOCTH; n6 - qnc.110 o6opoTOB Ba.Ila B MHHyTy; M max - MaKCH
M8JlbHblll MOMeHT, nepe11aBaeM&1A eanoM nau6on&wero )tHBMeTpa, KOTOPblll 
MOlKeT 6b!Tb ycranoBneH B )t8HHOA KOHCTPYKl\HH nepe11aqu. 

B scKnsax npnB011a saqepuenn&1e yceqeHHble KOHYChl, o6paiqeunhle 
MBJlblMH oCHOB8HHBMH BnpaBO - nOHH>KalOiqHe nepe11aqu, BJleBO - D0Bbl
W8IOU1He nepe11aqu (CM. npnMeqauue K Ta6n. 74). 
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PeweHHe, npem1Toe Ha ocHoBaHHH .n.aHHhIX Ta6JI. 62, 
HBJIHeTCH opeeHTHposoqHhIM. OKoHqaTeJibHO Ha3HaqeHHe 
nepe.n.aroqHoro OTHoweHHH npoMe>KyroqHhIX nepe.n.aq H yroq
HeHHe MeCTa HX pacnoJio>KeHHSI B CHJIOBOH u.enH npOH3BO
.l{HTCSI ape Bhl6ope saJia. 

Hae6oJiee xapaKTepHbie cJiyqae sse.n.eHHH npoMe>Kyroq
HhIX nepe.n.aq B CHJIOBYIO u.enh npese.n.eHhI B roM: >Ke Ta6JI. 62. 

BhI6HpaH nepe.n.aroqHh1e OTHoweHHH H MeCTO pacnoJio>Ke
HHH npoMe>KyroqHhIX nepe.n.aq, Heo6XO.ZJ.HMO CTpeMHTbCSI 
K TOMy, qro6hl o6ecneqHTb sany B03MO>KHOCTb pa6oThI Ha MaK
CHMaJlbHO .n.onycTHMOH .ZJ.JISI Hero CKOpOCTH. IlpH 9TOM yMeHb
waIOTCSI Bee H CTOHMOCTb BaJia, a TaK>Ke .n.pyrex ,ZJ.eTaJieH 
nepe.n.aqu. 

Ilocne onpe.n.e.11eHHS1 .ZJ.JIHHhI nepe.n;aqe, oqepTaHHH ee reo
MeTpeqecKoli OCH .ZJ.JISI sapeaHTa c MHHHMaJlbHbIMH pa.n.eycaMH 
H3rH60B, CKOPOCTH spameHHSI BaJia, nepe.n.asaeMoro HM Kpy
TSIIII.ero MOMeHTa H, CJie,ZJ.OBaTeJlbHO, opeeHTHposoqHoro ,ZJ.Ha
MeTpa CJie,ZJ.yeT 38,ZJ.aTbCSI npHMepHOH BeJIHqMHOH K. n. .ZJ.. 
npHBO.ZJ.a, HCDOJib3YSI .ZJ.JISI 9TOro .n.aHHhle, npHBe,ZJ.eHHhle 
B Ta6JI. 67 HJIH (4). 

Bbloop eaJia 

Bhl6op san:os no Ta6n. 53 H 54 He MO:>KeT 6hITb peKoMeH.n.o
saH. 0cHOBHblM He,ZJ.OCTaTKOM Bhl6opa BaJIOB no 9THM Ta6JIH
u.aM SIBJISleTCSI OTCYTCTBHe yqeTa 60JibllIHHCTBa KOHKpeTHbIX 
ycJIOBHH pa6oThI saJia B nepe.n.aqe, nepeqHcJieHHhIX B Ta6JI. 61. 
B pe3yJihTaTe Bhl6opa no Ta6JI. 53 H 54 BaJI MO>KeT 6hITb 
B 3HaqHTeJlbHOH creneHH He,ZJ.OHCnOJib30BaH HJIH, Hao6opoT, -
neperpy:>KeH. Tor.n.a cpoK cny:>1<:6hl ero 6y.ZJ.eT He.n.onycTHMO 
MaJI. 

Ban CHJIOBOH nepe.n.aqe c npe6JIH:>KeHHhIM yqeroM ycnoseM: 
ero pa6oThI pau.eoHaJihHO BhI6epaTh no .n.aHHhIM, npese.n.eH
HhIM B Ta6JI. 63, SIBJISIIOIII.eHCSI OCHOBHOH Ta6neu.eM: .ZJ.JISI 
BbI6opa BaJIOB CHJlOBhIX npHBO,!J.OB, a TaK>Ke npHBO,!J.OB KOH
TPOJibHblX npe6opos H ynpasJieHHH. Ta6neu.a pa3pa60TaHa 
Ha OCHOBe pH.n.a HCCJie.n.osaHHH, aH:aJIH3a .n.aHHbIX 9KCnJiyaTa
II.HH H u3yqeHHSI cneu.ecpHKH npoH3BO.ZJ.CTBa, a TaK>Ke oco6eH
HOCTeH BhlnOJIHeHHblX KoHcTpyKII.HH. 

Ilpe yKa3aHHhIX B rn6n. 63 KPYTHIII.HX MoMeHTax H cKopo
CTHX BpameHHSI .ZJ.OJiroBeqHOCTb BaJia COCTaBJISleT npHMepHO 
60 000 000 II.HKJIOB (o6opoTOB). 3a OCHOBY Ha3HaqeHHSI BeJIH
'IHH, .n.onycTHMhIX KPYTHIII.HX MOMeHTOB npHHHTO o6ecneqeHee 



63. Kpyrsu~ee MOMCHTW Mm (a KI'~). nepe.u.aeaeMwe rellKHMH BamtMH 

l(pyTlllJ\Be MOMeHThl 11n11 eanoe c np11Monnnellnoii OCblO B ocblO, 
PacqeTua11 Yron aaKpy-

HSOrnyToii no Ayre P8AByca Q B MM 
CKOPOCTb nm qBB8HBll 'IJlg 

Tnn B 015/MHH e rpaJl. ua 
eana 

I,~ I 750 I 6bO I 450 I 350 I 250 I 200 I 150 I I I nae. M 
np11· 

120 
B B llpo- 11nnubl eana 

MOii llpone ne B2 • 1 KI'CM Kpy· 
Bl H B)J.n TlllUero MOMeHT8 

Bl-6 14 . 12 10 10 8 6 5 4 3 2 3200 3400 6,8-7,6 
Bl-8 20 19 17 15 12 10 9 7 4 - 2500 2300 4,5-5,1 
Bl-10 35 30 28 24 22 18 14 12 - - 2100 2300 1,8-2,5 
Bl-12 60 52 45 38 30 28 22 - - - 1750 2050 1,44-2,0 
Bl-16 110 100 85 65 50 35 - - - - 1350 1300 0,42-0,48 
Bl-20 175 145 120 95 60 45 - - - - 1150 1150 0,27-0,3 
Bl-25 320 230 165 90 65 - - - - - 950 950 0,09-0,098 
Bl-30 500 380 250 165 100 - - - - - 800 800 -
Bl-40 1000 600 360 180 - - - - - - - 750 . -
B2-3-Bp 1,5 1,5 1,5 1,5 I 1 1 0,75 0,5 0,5 7200 - 60-85 
B2-3,3-A 1,5 1,5 1,5 1,5 I 1 1 0,75 0,5 0,5 - 9000 120-135 
B2-3,8-A 2,5 ·2,5 2,5 2,5 2 2 2 1,5 1,5 1 - - 30-40 
B2-4 3,5 3,5 3,5 3 3 2,5 2,5 2,5 2 1,5 4800 - 25-35 
B2-4,1-A 3 3 3 3 2,5 2,5 2 2 1,5 1 - 8000 80-120 
B2-5 7 6,5 6,5 6 6 5,5 5,5 5 4 2 3600 - 15-20 
B2-5,3-A 8 7,5 7,5 6,5 6 5,5 5 4 3 2 - 6000 30-55 
B2-6,5 17 17 16 15 14 12 10 8,5 6 - 3200 3400 1,8-2,2 
B2-8,2 36 32 30 28 25 22 18 14 6 - 2600* 2300 0,5-0,7 
B2-10-3 35 35 30 30 28 26 22 16 - - 2100 2300 0,45-0,55 
B2-12-3 50 50 45 45 42 36 32 - - - 1750 2050 0,27-0,34 
B3-8 40 40 35 32 30 28 25 20 15 5 2500 2300 -
B3-10-3 50 50 45 42 38 35 30 25 8 - 2100 2300 -
B3-12-3 60 55 52 48 45 42 32 12 - - 1750 2050 -

• B cnyqae RPHMeHeHHll llpOHH B)J.n-1c cneAYeT npHHHM8Tb nm na 50% llonbWe TallnnqHLIX A8HHLIX-
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HenpepbIBHoH: pa6oTbI nepe,aa1rn npH OKPY*HbIX cKopocTJ.IX 
nopJ.1)1.Ka 1,5 M!ceK H He)J.onyCTHMOCTb Harpeaa 6poHH Bblllle 

30-35° C npoTHB TeMnepaTypbI OKPY*aIOI..I.I.eH: cpe,n;bl. B )J.aH
HOM cny11ae no)J. OKPY*HOH cKopocTbIO noHHMaeTCH cKopoCTb 
CKOJib)K.eHHH BaJia no 6poHe. 

Pac11eTHbIH KPYTHI..I.I.HH MoMeHT Mp. onpe)J.eJIHeTCSI no cpop
MyJie 

M = M kik2ka 
p 1] ' 

(1) 

r)J.e M - HCXO)J.HblH KpyTHI..I.I.HH MOMeHT Ha Be)J.OMOM KOHll.e 

aaJia; k1 - Ko3cP«PHll.HeHT pe)J{HMa; k 2 - Ko3cP«PHll.HeHT, y11R
TbIBaIOI..IJ.HH HanpaaJieHHe apaI..I.I.eHHH BaJia; ks - K03cP«PH

ll.HeHT, YlIHTbIBaIOI..I.I.HH xapaKTep 3aKpenJieHHH opOHH; 
TI - K. n. JI.. nepe.n;a11R. 

Ba*HO npocJie)J.HTb 3a TeM, lITOObI BeJIHlIHHa nycKoaoro 
MOMeHTa Ha npHBO)J.HOM KOHll.e BaJia He npeBbllllaJia OOJiee 
qeM Ha 50 % Ta6JIHlIHOe 3HalieHHe MOMeHTa )J.JIH npHMoro 

aaJia npH Tex )J{e yCJIOBHHX paoOTbl. Tiepe)J.alIH c fHOKHMH 
aaJiaMH lIYBCTBHTeJibHbl K 3HalIHTeJibHblM BeJIHlIHHaM nyCKO
BbIX MOMeHTOB, qaCTO Bb13bIBaIOI..IJ.HM noJIOMKH BaJIOB H HaKO

HelIHHKOB. B CBH3H c 3THM npH nycKe nepe)J.a11 no.ii; Harpy3KOH 
CJie,n;yeT BBO.ll;HTb B CHJIOBYIO 1.1.enb cppHKll.HOHHble Mycprbl 
BKJIIOlieHHH HJIH npHHHMaTb KaKHe-JIHOO HHbie Mepb! )J.JIH yae
.'rnlieHHH nepHo)J.a pa3roHa. 

BoJiee )J{eCTKaH H TH)J{eJiaH opOHH npenHTCTByeT IleTJie

o6pa3HOMY H3rHOY npHBO)J.a, T. e. nOBbIIIIaeT ero ycTOHlIH
BOCTb H Harpy30lIHYIO cnoco6HOCTb. 

AHaJiorH11Hoe BJIHHHHe oKa3bIBaeT 3aKpenJieHHe 6poHH 
B pH,n;e TOlieK TpaCCbl. 

3HalieHHH K. n. A· B Tao.Ji. 67 npHBe)J.eHbl )J.JIH ycJIOBHH 
paOOTbl Ha MHHHMaJibHbIX 3KCnJiyaTall.HOHHbIX pa)J.Hycax 
H3rH6a npH CKOpOCTH Bparn.eHHH AO 3000 06/MHH co CMa3KOH 
H TeMnepaType OKPY*a10I..I.J,eH: cpe)J.bl 20-30° C. TipH cKo
poCTH apaI..I.I.eHHH, OOJlbIIIeH: 3000 06/MHH, CJie)J.yeT BHOCHTb 
nonpaBKY [4]. TipH OTCYTCTBHH CMa3KH H OOJiee HH3KHX 
TeMnepaTypax, a TBK*e npH Y.ll.BOeHHoH: cKopocTH apaI..I.I.eHHH 
H8H)J.eHHbie 3H8lieHHH K. n. )J.. CJie)J.yeT CHH)J{8Tb B cpeAHeM 
Ha 2-5%. 

DpH noJib30BaHHH Ta6JI. 67 CJie.n;yeT opHeHTHpoaaTbCH 
Ha rpynny .n;RaMeTpoa, a KOTopy10 aepoHTHee acero nona)J.eT 
BblOHpaeMbIH B8Jl • .9Ta rpynna onpe,n;eJIHeTCH npH BblHCHeHHH 
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64. PeKoMeff;cyeMble 3Ha'leHHll Koscjllj>Hl(HeHTa pelKHMa k~ 

Harpy3Ka 

DocroHHHaH HJIH no'ITH 
noCTOHHHaH. DycKoeoii 
MOMeHT /J.O 125% HCXOJJ.· 
Horo 

KoJie6attu11 ttarpX3KH 
ue npeBhllna10T 10-15% 
ee a6coJIIOTHOH BeJIH'IH-
Kbl. DycKoeoit MOMeHT /J.O 
150% HCXO/J.HOro 

KoJie6aHHH Harpy3KH 
He npeeb!IDaJOT 20-30% 
ee a6cOJIIOTHOH BeJIH'IH-
Hbl. DycKoeoii MoMeHT /J.O 
200% HCXOAHOro 

HepaettoMepHaH y.nap
tta11 ttarpy3Ka c KOJJe6a
HHHMH .no 50% ee aGco
JIJOTHoii BeJIH'IHHbl. D~
CKOBOH MOMeHT /J.O 30Q}'o 
HCXOAHOro 

I 

.[l,JIHHa, 
npHao,11a 

(D -)\HaMeTp 
BaJia) 

.llo IOOD 
Cebillie 

IOOD 

,llo IOOD 
CBblllie 
IOOD 

,llo IOOD 
Ceb!IIJe 
IOOD 

.llo IOOD 
Ceh!llle 
lOOD 

Henpe- Pali OT a 
pwa11aH c nepepbl-

palioTa HJIH BaMH He 
palioTa c qa~e. 'leM 
nepepbl- qepe3 

saMH pe>Ke, Ka>K,!(bre 
qeM qepe3 I0-15 MH· 

•1ac HYT 

0,8 
1,0 

1,0 
1, 15 

I 

l, l 
1,2 

1,3 
1,4 

0,8 
1,0 

1,0 
1,2 

1,2 
1,3 

1,4 
1,6 

PalioTa 
c qacTblMH 

BKJllOIJe
HHSIMH 

H BblKJUO
qeHHRMH 

0,9 
1,1 

I, 1 
1,3 

1,35 
1,5 

1,8 
2,0 

Il p H M e q 8 H II e. 3Ha'leHHl! K03<jJ<pHl\lleHT3 k, nPl!Be,!(eHbl ,!!;Jill 
CllY'lllll, Kor,11a 33 l!CXO,!(Hblli MoMeHT np111111MaeTCl! M8KCl!MaJibHbtli JIJIHTeJibHO 
,11;eliCTBYIO~Hli (li<lJlee 5-10 MHH.) MOMeHT. B TOM CJiyqae, Kor,v;a aa llCXOJIHOe 
npHHHMaeTCl! cpe,!(11ee a11aqe11He M0Me11ra npH 11aJ111q1111 KoJ1e6a1111li, a11a-
11e1111R K034$HllHCHTa k1 JIOJia.'.Hhl yaeJIHqHeaThCl! Ha 15-25%. D - opaeH
THPOBO'IHblli ,11;HaMeTp eaJia. 

11 I<ora11·BOJ1bMa11 301 
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Ban Bl Ban B2 
Hanp;rnnenne epa~eHBJI Ban Bl pnaMeTpoM Ban B2 H B3 .!!Ha· 

aana 11BaMeTpoM 6onee )IHaMeTpOM Me1'poM 
)10 12 MM 12 MM )IO 6 MM 6onee 

6 MM 

. 
Ban Rpaw.aeTcll B cropo· 

Hy. npOTHIJOnono»<HYIO Ha• 
npaBneHHIO H3BHBKH BHeW• 
Hero cJioll I I I I 

Ban epaw.aeTcll B CTOPO· 
Hy, coBna,n.aiow.yio c ttanpaB· 
JieHtteM HaBHBKH BHeWHero 
CJIOll 1,7 1,5 1,5 1,3 

Ban peeepCHBHOfO npH· 
Bo,n.a • 1,8 1,6 1,6 1,4 

fiHi-epsanbI JaKpenneHBll 6poHB 
B MM ,llO 

Tim 
THn 6poHB BMecTo I 60D 

eana 
6poHH 35D JOOD 150D H 

}l(.eCTKaSI Bbl We 
1'pyl'i1<a 

Bl . 0.8 1,0 I.I I 1,3 1,5 
Bl B2, PT (B3) H Bnn 0,8 0,9 1,0 1,1 1,2 

B2-0·P H eii no,n.o6Hhie, 
B4TI 0,8 0,8 0,9 1,0 I, I 

Bl 0,8 I.I 1,2 l.4 1,6 
B2 B2. PT (B3\ H BllCT 0,8 0,9 1,1 1,2 1,3 
H B2-0-P H eii no,n.o6Hble, 

B3 B4TI 0,8 0,8 l,O 1,0 1,2 
-

TI p H M e 'I a H H e. TIPHAPlteHHble B Tal'in11ue 3Ha•!eHHJI Ko34>«!>H· 
l~HeHTa k, npe)lno.11araIOT Ha.1Hqffe Me>KJlY 3aKpen.11eHHRMH yqaCTKOR, H3Q• 
rHYTb!X n'o 3KCnnyaTaUHOf!Hb!M pa)lHycaM. npH Tpacce, l'inH3KOll K npl!MO· 
J1HHel11-1oll. HHTepBa.llbl Mell<ny 3a Kpen.lleHHllMH MoryT· 6b1Th yee.n11<1eH1t1 
Ha 50-100%. D - opueH1'HPOBOqHblll ,!\HaMeTp aana. 

·-



-* 
TRnbI a paaMePbl 

ea nos 

Bl-6; Bl-8; 
Bl-10; Bl-12; 
Bl-16 

Bl-20; 
Bl-25; Bl-30; 
Bl-40 

B2 Bp-3.3; 
B2-4; B2-5; 
Bee eaJibl Tuna 
B2-A 

B2-6,5; 
B2-8,2; B2-IO; 
B2-12 

B3-4,3; 
B3-8; B3-10; 
83-12 

67. OpHeHTHpOBO'IHWe 3Ha'leHHSI K. n. )I.. CHJIOBOA nepe)l.a'IH 

ttacno H3rH60B OCJf BBJIB JfB 900 no MHHHMBJlbHOJIY 9KCDJl)'8T81\HOHHOJI)' papaycy Q 
H ,!J;JIHHB BBJl8 8 M 

Ocb 6nHaKa K DPRMoll 0)1BH HarB6 Asa eare6a Tpe eare6a 

Ao 1.5) 13:5) 3.5-1) 1-12 Ao 1,5, 1 a:S j a.5-1) 1-12 11.5-1 I Ao 1,5 3,5 3,5-7 7-12 Ao 1,s, 13:S, 3,5-717-12 

0,98 0,95 0,92 0,90 I o.92 0,90 0,86 0,82 0,87 0,85 0,82 0,8 0,78 0,7q 0,72 0,7 

I 
0,95 0,92 ·o,9o 0,88 0,90 0,88 0,84 0,80 - 0,82 0,80 0,78 - - 0,71 0,68 

. 

0,97 0,95 0,94 0,92 0,93 0,92 0,90 .0,88 0,90 0,88 0,86 0,85 0,86 0,85 0,83 0,81 

0,95 0,92 0,90 0,88 0,92 0,9 0,88 0,86 0,88 0,86 0,84 0,82 0,82 0,80 0,78 0,76 

0,97 0,96 0,95 0,94 0,94 0,93 0,92 0,91 0,91 0,90 0,88 l 0,87 ·o,87 0,86 0,85 0,84 
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Heo6XO.L(HMOCTH B npoMe:>K:yTOtIHbIX nepe.L(atiaX Ha OCHOBaHHH 
.L(aHHbIX, npHBe.L(eHHbIX B Ta6JI. 62 H 63. 

Tio MHHHMaJibHOMY 3KCnJiyaTaI.J;HOHHOMY paAHYCY Q H BeJIH· 
IIHHe MOMeHTa MP' noJib3YHCb Ta6JI. 63, Bbl6Hpa10T BaJI TaKoro 
HaHMeHhlllero AHaMeTpa, AJIH KOToporo y~oBJieTBOpHeTCH 

paBeHCTBO 

(2) 

r,L(e n - ,L(eHCTBHTeJibHaH yrnoBaH CKOpOCTb Bpam.eHHH BaJia 
B 06/MHH; nm -Ta6JIHtIHaH YrJIOBaH CKOpOCTb B 06/MHH, 
COOTBeTCTBYIOllI.aH OKpy:>K:HOH CKOpOCTH CKOJlb:>K:eHHH BaJia 

r.o 6pcHe vm = 1,5 M/ceK. 
B pHAe CJiyqaeB, npH He:>K:eJiaHHH HJIH HeB03MO:>K:HOCTH 

n 
yBeJIHtIHTb .L(HaMeTp BaJia, OTHOllleHHe - MO:>K:HO He YIIHTblnm 
BaTb, 3aBeAOMO CHH:>K:aH cpoK CJiy:>K:6bl BaJia. Ho H a 3TOM 

CJiyqae n AOJI:>K:HO 6bITb HH:>K:e nmax (Ta6JI. 69). 
BBHAY Toro, IITO o6b!IIHO MO:>K:HO HcnoJib30BaTh HeCKOJibKO 

pa3Hb!X BaJIOB, par..i;HOHaJibHO BecTH napaJIJieJibHO paCtieT 
HeCKOJibKHX BapHaHTOB. 

TipHHHTHe OKOHtiaTeJibHOro pemeHHH 3aBHCHT OT Tpe6oBa
HHii:, npe.L('bHBJIHeMblX K .L(HaMeTpy nepeAatIH (BHelllHeMy .L(Ha
MeTpy 6poHH), ee Becy, :>K:ecTKOCTH KpytieHHH H H3rH6a BaJia 
H CTOHMOCTH BaJia H 6pOHH. 

TipHMepHble BeJIHtIHHbl MaKCHMaJibHO .L(OnyCTHMblX, CKopo
CTeii: CKOJlb:>K:eHHH BaJia no 6poHe npHBe.L(eHbl B Ta6JI. 68. 

68. npHMepa1i1e eeJIH'IHHbl M8KCHM8Jll>Hb1X OKPY;f{Hb!X CKopocreii 
CKOJiblKeHHH eana no 6poae 

1(0M611-
H8UHH Bl Bl Bl B2 Bl B,D,n B2 Bl B2 B2 B2-A B,D,n B3 Bl B3 B2 B,D,n 
B8JIOB 

H OpOHH 

Umax I 
B M/CeK 3 I 4 I 4 I 4 I 5 

I 
5 I 4 I 6 

B Ta6JI. 69 npHBeAeHbl MaKCHMaJibHO AonycTHMble CKopocTH 
epam.eHHH BaJIOB B pa3JIHtIHblX THnax 6pOHH, BbitIHCJieHHble 
Ha OCHOB8HHH ,L(aHHbIX Ta6JI. 68. 



KottcTpyupoaattue cUA08blX nepeiJait ·~ 
CymecTBeHHoe BJJHSIHHe oKa3hIBaer TaK>Ke pa3HHUa e aHTH

<f>pnKUHOHHhIX CBOHCTBax naphl BaJJ - opoHSI. BcJJeJJ.CTBue 
9TOro .n.onyCTHMbie CKOpOCTH Jl.JJSI BaJJOB B opoHe B2 yBeJJH-
11eHbl npuMepHO Ha 30 % no cpaBHeHHIO c .n.onyCTHMbIMH CKO
pOCTSIMH JJ.JISI BaJJOB B opoHe B 1. • 

Ilpu OOecnetJeHHH KatiecTBeHHOH CMa3KH, XOpOlllero OTBOJJ.a 
TenJJa, OOJJblllHX pa.n.uycoB u3ru6a MO:>KHO B psi.n.e cJJyqaeB 
paoOTaTb Ha CKOpOCTSIX, npeBOCXOJl.Simux CKOpOCTH, yKa3aH
Hbie B TaOJJ. 68 H 69. 0.n.HaKO B 3THX CJJy11asix HeOOXOJJ.HMO 
npoBOJJ.HTb 3KCnepuMeHTaJJbHYIO npoBepKy B03MO:>KHOCTH 
paOOTbI Ha CKOpOCTH, npeBOCXOJJ.Simeii TaOJIHllHYIO (Ta6JJ. 69), 
B JJ.aHHbIX KOHKpe'l'HbIX yCJIOBHSIX. 

Ilpu cHu:>KeHuu cKopocTH u yeeJJHlleHuu KpyTsimero 
MOMeHTa HeOOXOJJ.HMO CJJeJJ.HTb 3a TeM, llTOObl ero BeJJHllHHa 
OhIJJa He OOJJbllle MaKCHMaJJbHO JJ.orrycTHMoii: no TaOJJ. 63. 

B cJJyqae BbIOopa BaJJa Jl.JJH npuBo,Zla 3HatIHTeJJbHOH JJ.JJHHbI, 
HMeIOmero HeCKOJlbKO neperuOOB Tpaccbl, HeOOXO)l.HMO onpe
)l.eJJHTb K. n. )l.. nepe.n.a11u no j'TOtJHeHHblM .n.aHHblM (4] Jl.JISI 
Toro, llTOObl npoBepHTb, Her JIU pe3KHX pacxo>K.ll.eHHH Me>K.ll.y 
1:1ai1.n.eHHOH BeJJHllHHOH K. n. )l.. H TOH BeJJHllHHOH, KOTOpasi 
no.n.cTaBJJSIJJaCb B <f>opMyJJy (1). KpoMe Toro, Han.n.eHHasi 
BeJJHllHHa K. n. )l. • .n.aer B03MO:>KHOCTb npoBepHTb npaBHJib
HOCTb BblOopa npHBOJJ.HOrO JJ.BHraTeJJH. 

Cne.n.yer y11uTblBaTb, llTO B TaOJJ. 63 npuBe)l.eHbl cpe.n.Hue 
)l.aHHble, KOTOpble MoryT HMeTb BeCbMa CYmeCTBeHHble OTKJJO
HeHHSI OT HopMupyeMblX BeJJHllHH. 

l.lacrn npuxoJJ.HTCSI BbIOHpaTb ru6Kue BaJJbl npHBO)l.OB yHu
BepcaJJbHblX 3JJeKTpuqmuupoBaHHbIX HHCTpyMeHTOB JJ.JISI Mexa
HH3auuu pa3JJHtIHbIX paoOT. B 3Tux cJJy11asix MoryT ObITb 
HCilOJJb30BaHbl JJ.aHHble TaOJJ. 70, JJ.aIOmue B03MO:>KHOCTb 
opneHTnpoBaTbCSI 6e3 npeJJ.BapnTeJJbHblX pac11eroe. 

npnMep t. TIOll.06paTb 3JieKTPOll.BHraTeJib H rH6KHH BaJI ll.Jlll npHBO)J;a 
wnmfloB3JibHOH MawHHbl no cJiell.yiomHM ll.aHHbIM: ll.JIHHa npHBoii;a L = 
= 2,5 M; MOutHOCTb, noTpe6Hal! ll.Jlll npou.ecca WJIHcfloBaHHl! 33.ll.aHHblM 
HHCTpyMeHTOM npH 3all.aHHOM pe>KHMe, Np. a= 0,5 A. c.; 3KCnJiyaTaU.HOH· 
HblH pall.HYC H3rH6a Q I':::! 400 MM; 'lHCJIO H3rH6oB B3Jia - 2; peKoMeHll.ye
M3l! CKOpOCTb BpameHHl! WJimpoaaJibHOro Kpyra np. al':::! 3000 06/MHH; 
6poHl! He 3aKpenJil!eTCl!; apameHHe aaJia npaaoe; WJIH¢oBaJibHal! MaWHHa 
npell.H33Ha'leHa ll.Jlll 06.ll.HpKH JlllTbl! II 3alJHCTKll caapHbIX WBOB. 

B KatJecrBe npHBOll.Horo 3JieKTPOll.BHraTeJil! yii;o6Ho Bb16paTb ac1m
xpoHHblH KOpOTK03aMKHYTblH 3JleKTPOll.BHraTeJib Tpex<fla3HOro TOK3 c HOMH
H3JlbHblM 'IHCJIOM o6opOTOB nn. al::$ 3000 B MHHyty. TI pH 3TOM HeT 11eo()· 
~O)lHMOCTH JJBO)lHTb npoMe>KyTO'IHJ,Je nepeii;a11H. 
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69. Haeflooee pacnpocT)>aaeaahle co'leTaaH11 eanoe H flpoaH 1 
H opHeHTHpOBO'fHble BeJIH'fHHbl MaKCHMaJlbHO .11.onycTHMblX CKOpoCTeA 

epa114eaHR eanoe 

BKyrpeHHRP llH•MeTp 6poKR X MaKcHM&nhHO 11ony-
cTHMoe ~acno otiopo-

Tan 
x HapylKHblA llH&MeTp l'ipoHH B MM .TOB B MHHYTY 

H JIHBMeTp 

I 
I B l'ipoHe eana B-2 H 11eyxnpoeonoq- B l'ipcHe 

Bl Hall Bl I B2 a BAn 

Bl-6 9,0X 13,5 10,9X 18,8 6 500 9 000 

Bl-8 ll,5X 18,5 16X 25,0 5000 6200 

Bl-10 13,5X20,5 16X 25,0 4 200 6 200 

Bl-12 16,5X26 18X27,0 3 500 5 500 

Bl-16 21X30,5 22X32 2 600 3800 
\ 

Bl-20 25X35 26x36 2 200 3 000 

Bl-25 30X42,0 32X42 I 800 2500 

Bl-30 36X48,0 38x48,5 I 600 2000 

Bl-40 - 50X61 - I 600 

B2-3,3-Bp 4X7 
(Me.U.H.) 

- 19 000 -

B2-3,3-A - .Ueyxnpoeonoqaa11 - 30000 
4X6,9 

4-B2 6X8,8 - 12 000 -
B2-4,l-A - .Ueyxnpoeonoqaa11 - 26000 

7X7,9 

B2-5 BX 10,8 - 9 000 -
B2-5,3-A - .Ueyxnpoeonoq11a11 - 20000 

6X9,5 

B2-6,5 9X 11,8 10,9X 18,8 8 500 11 000 

B2-8,2 l lX 14 16X25,0 6 800 7 500 

B2-10-3 16,5X26 16X 25,0 5 600 7 500 

B2-12-3 - 18X27 4 800 7 000 

B3-8 ll,5X 18,5 16X25* 6 500 9000 

B3-I0-3 1S,5X20,5 16X25 5 500 9000 

B3-12-3 16,5X26,0 18X27 4 700 8000 

1 CneuHanbH~e BHll~ l'ipoHR JlnH KOMnneKTH~X npHBOJIOB C eanaMH 
JIR&MeTPOM 12 MM CM. B Tal'in. 22. 

• IlpllMeHHeTCll TaKlKe JIBYXnpoaonoqHall 6pOHll B,!\n-1c (II x 17). 
~ -. 



70. )J.anH1.ie JI.Jiff npeJJ.napnTeJibHOfO ew6opa B&JIOB THDa Bl JI.Jiii paOOTbl c ynneepcanbHblM HHCTpYMeHTOM 

MaKcHManLH3ll MOlll.llOCTb MaKCHMaJibHhlll paaMep npHMeH11eMoro HHCTPyMeHTa 
B A. C. 

--
Ban IIInHcf>oeaJib-1 DonnpoeaJib-1 DpotoOJIO'IH3ll \ necKQcTpyll-

,ll;naMeTp Hblil Kpyr Hb!ll. Kpyr IU.eTK3 Hblll 6apa6aH ]J.naMeTp 
npH npu . H3>Kl(34- ceepna 

JE,00 06/MllH. 3000 06/MHH. Horo B MM 
(HOM.) (HOM.) JJ.Hl Ka (no CT8JIH) 

' 
,ll;HaMeTp B M.I! x WHPHH3 B MM B MM 

Bl-6 0,15 0,25 - - - - - 4 

Bl-8 0,2 0,4 - - - - - 5 

BI-IO 0,4 0,70 IOOX20 150X IO 150X20 IOOX40 150 6 . 
Bl-12 0,6 1,0 150X25 150X20 200X25 IOOX50 200 8 

BI-16 1,0 1,5 200X25 200X20 200X50 150X 50 250 IO 

n p n M e q a H u e. ,l{aHHhle, npuee,11euuble e Ta6nnue. paccquTaHhl ,11n» cpe,11unx ycnoenll pa6o-rbl u uopManbHOll 
,11onroaequocTu nepe,!!llqH. GTKJ1onenn11 e ry HJill unyro CTopony MoryT 6b1Tb aa cqeT cpoKa cnyJK6bl n"pe,11&'IH. 
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IlOTpe6HSll MOIUHOCTb !IJieKTp0,11.BHrarenll 

Na=Nn.a= Np1·36a =0,432 K8m. 
1')· • 

1'J = 0,85 (Ta6n. 67), TSK KSK npH ,11.SHHOH MOllJ,HOCTH ,11.HSMeTP Bana t'iy,11.eT 
He 60Jiee 16 MM. 

Bb16HpaeM :;meKTpo,11.eurarenb AOJ122 MOmHoCTbJO 0,6 KBm npu 
2840 06/MHH. KpYTHIUHH MoMeHT Ha eany :MeKTpo,11.euraTenll 

0,6·1,36 
Mn. a= 71 620 2840 = 20,5 KfCM. 

Pac'leTHblH KPYTllIUHH MOMeHT 

M --11620Nn. a•l,36 k1k2ka• 
p - 2840 

3Ha'leHHe TJ y11TeHO npH Bb16ope 9JieKTpO,ll.BHraTeJill. 
k1 = l,I (Ta6JI. 64), TSK KSK npHHHMSeTCll, 'ITO pa6on npoH3BO,ll.HTCll 
c '18CTblMH BblKJIJO'leHHllMH npH IlO'ITH OOCTOSIHHOH Harpy3Ke H nycKOBOM 
MOMeHre He 6onee 125% HCX0,11.HOro (nycK Ha XOJIOCTOM xo,11.y). k'I. = l 
(TS6JI. 65), k3 = l,2 (Ta6n. 66), TSK KaK npH .11.aHHblX yCJIOBHllX yJJ;o6Ho 
npttMeHHTb 6poHJO THnoe 52 HJIH PT (53), JJ;OCTaTO'IHO xopomo 3amumaJO
IUYJO B8Jl H He CJIHlIJKOM )KeCTKYIO H TS!)KeJiyJO (KSK, HanpHMep, 52-0-P 
HJIH 51Jil). 

716 0,432· 1,36 
Mp= 20 2840 .1,1.1,0.1,2 = 20,1 KfCM. 

Pac11eTHblH KPYTllIUHH MOMeHT MeHblIJe MoMeHTS Ha eany !IJieKTpo,11.eH
raTeJill. Il09TOMY npu Bb16ope eana CJ1e,nyeT y'IHTblBSTb MoMeHT Mn. a= 
= 20,5 tefCM. 

J.fa TSOJI. 63 BHJJ;HO, 'ITO npu Q r:::: 400 M.u nepe,na11a KPYTllUlero MoMeHTa 
nopll,11.KS 18-22 KfCM MO)KeT 6b1Tb 06ecne11eHa B8JIO\I J(H8MeTpOM 10 MM 
Tttna Bl. BMbl Tuna Bl. eblnycKaJOTcll npoMbllIJJieHHOCTbJO e 3HS'IHTeJibHOM 
KOJIH'lecree. 

n 2840 
Mm= Mp nm = 20,5 2300 = 25,2 KfCM. 

IlOJiy'leHH8ll BeJIH'IHHS MOMeHTS HeCKOJlbKO npeebllIJ8eT BeJIH'IHHy Mm 
JI.Jiii B8JIS Bl-10 npH Q t::J 400 MM, GTO Bbl30BeT Het'iOJiblIJOe yMeHblIJeHHe 
cpoKa CJ1y)K6bl npHBOJ(S. 0,11.HSKO nepeXOJ(HTb Ha B8Jl 60JiblIJero .11.HSMeTpa 
uepaUHOH SJibHO. 

KaK eH,11.Ho H3 Ta6n. 63, B 9TOM :iKe npueoJJ;e MoryT 6b1Tb ucnOJib30BSHbl 
eSJibl B2-8,2 u Ba-8. npu 9TOM cpoK CJ1y)K6bl eana B3-8 6yJJ;eT 3Ha'IHTeJibHO 
60JiblIJe cpoKa CJ1yJK6bl eaJioe Bl-10 H B2-8,2. IloMHMO 9TOro yMeHblIJ3TCll 
eec H nonepe11HSSI )KeCTKOCTb npHBOJ(S H, CJieJ(OBSTeJ!bHO, o6ner'IHTCll 
M8HHnynHpoeaHHe HHcrpyMeHTOM. 

CKopOCTb epameHHll JJ;Jill ecex Tpex KOHCTPYKUHli eanoe ·MeJ.lbIUe M~JS
cuMaJibHO J(onyCTHMOii no Ta6JI. 69, 
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fipHMep 2. Ilo.no6paTb SJJeKTPO.ZlBHraTe~b H ru6KHA BaJJ ,llJIH npHBOll.! 
BHYTPHWJJmpoBaJJbHoro HHcrpyMeHTa no CJJe.nyiomttM .naHHblM: .ZlJJHHa npH· 
BO.Ila L = 0,6 M; SKCnJJyaTSUHOHHblH panuyc H3rH6a OCH BaJJ3 Q ~ 250 MM; 
'IHCJlO m1ru6oe - 2; MO!llHOCTb, nOTpe6HaH MH npouecca WJ1HrpoeaHHJ1, 
Np, a= 0,2 /I. c.; SKOHOMH'leCKH BblrOJJ;Hoe 'IHCJIO ooopoTOB WJJHrpoBaJlb· 
HOro Kpyra np. a RI 15 000 B MHKYTY. . 

Hcxo.nH HS BOSMO:iKHOCTH npHMeHeHHH 3CHHxpoHHOro KOpOTK033MKHY
TOro SJJeKTpo.nenrare.nSs TPexrpasHoro roKa (n ~ 2850 06/MHH) BlilHBJlHeTCH 
He06XO,ZlHMOCTb npHMeHeHHH npoMe:iKYTO'IHblX nepe.naq c nepe.naTO'IHblM 
OTHoweHHeM lm1n RI 5,3. 

N - Np.11 
8 - TJeTJn 1,36 0,92·0~g~·l,36 =O,l6S Mm. 

I<. n. JI.. nepe.11.a'IH rH6KHM B8JIOM TJ RI 92 (T86JJ. 67); K. n. JI., sy6'18TOH 
nepe.na'IH c no.nw1mHHK8Mlf MO:iKHO np1mHTb paeHblllf 0,97. Bb16ttpaeM 
sJJeKTpo.11.auraTeJJb AOJI 11 (N = 0,180 Mm; n = 2790 06/MHH). 

I<pyTHmHll: MOMeHT Ha BaJJy SJJeKTpO,llBHraTeJJH 

Mn. a= 71 620 °·~~~·36 = 6,28 K.I'CM. 

IlpHHH~aeM cpe.nHee SHa'leHHe k1 = 0,9 ){JJH DOCTOHHHOH HarpysKH 
Me:iKJl.Y sHa'!eHHH>JH npH L < lOOD H L > IOOD; k 2 = 1,0; k 3 = 1,1 
(npeHRMaeM, 'ITO B npuoo.ne HcnOJJbSyeTcH 6poHH B2 HJJH B.ZI.IT, a ,llJJHHa 
nplfBO,lla paeHa npHMepHo lOOD. Tor.na npH ,ZlHaMeTpe B8JJOB OT 4 .no 8 MM 
.ZlJllfH8 npHBO,Zla paeHa 400-800 MM). 

BaJJ CJ1e.nyer 8b16Hp8Tb no 60JJbWeMy MOMeHTY. T. e. MOMeHTy Ha B8Jly 
SJJeKTpo.neuraTMH Mn. a= 6,28 K.fCM. Ilpu 9TOM npuHHMaeTcH, 'ITO npo
Me>KyTO'IHaH nepe.naqa (i" = 5,3) ueop;HTCH e cuJJoeyio uenb npueo.na nocJJe 
ru6Koro u8Jla (ne = n8 ) • .lI.JJH STHx yCJJoeuil. no.nxo.nHT B8JI Bl-6. 

n11 2790 
Mm= M nm = 6,28 3400 = 5,15 K.fcM. 

Ilpu eee.neHHH npoMe:iKyTO'IHoll: nepe.naqu .no ru6Koro eaJJa 

Mn. a= ~~38 = 1,18 K.fCM. 

ECJJH HCD0Jlb3088Tb BaJl B2-4,l-A, TO 
n11 15000 · 

Mm= M nm = 1,18 8000 = 2,22 K.fCM, 

'ITO BDOJlHe npHeMJJeMO. IlpHBO)I; noJJy'laeTCH 60JJee JlerKHM H pa6oTaeT 
.15,c>Jlee ycro.li:'IHBO, HO cpoK cJJy:iK6bl ero 6y.ner HH:iKe, 'lel>f B nepaoM uapaaHTt!, 
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O'IeHb npocroe H -yao61roe pemen·ne 1110>1<ei' 6b1Tb nony'IeHo TaK>Ke 
nyTeM npn~1eHeHHS1 ytt1teepcaJ1bHoro :ineKTpoaenraTMS! nocneaosaTeJib· 
Horo 0036y>1<aeHttS1 YO 061 (n3 = 8000 n6hmH. N3 =- 0, 180 Kvm) H npo
MelKyTO'IHOii nepe.n;a'IH (i" = 1,87), OOJiee KOMnaKTHOH, 'IeM B nepBblX 
.n;ayx CJiy'laSJX. 

npHMep 3. IloaoopaTb rHOKHH eaJI K npHBOllY OToopa MO!UHOCTH 
OT KOpOOKH nepeMeHbl nepe.zi;aq aeTOMOO!iJISI K t5apat5aHy JieOellKH, ycTa· 
HOeJieHHOH Ha HeM. 3aaaHbl: CKOpOCTb epame1111S1 eaJia OTOOpa MOIUHOCTH 
OT Kopo6KH nepeaa'I nn. a= 620 o6hmH; cKopoCTb epaweHHSJ 6apa6aHa 
Jlt'Oe.ll;KH np. a= 16.3 00/MHH; KpyTSIIUliH MOMeHT Ha eany 6apa6aHa 
Mn. a = 6000 KfcM; .ll;JIHHa npneoaa l = 2.3 M; :ii<cnnyaTau.noHHblH 
paanyc H3rn6a ocn Q ""' 800-c- IOOO MM; 'IHCJIO H3rn6o11 - 2; npneo.n 
peeepCHBHblH H 3a1<penJ1ett c HHTepeaJiaMH He 6oJiee 400-500 MM. 

fn6KHH ean noJiy'laeT epameHne HenocpeacreeHHO OT eaJ1a OT6opa 
MOIUHOCTH. IlepeaaTO'IHOe OTHOllieHHe OT eaJia OToopa MOIUHOCTH K eaJiy 
6apa6aHa 1 

i=~= 6000 = 38 
l&p. a 16.3 ' 

Pac'IeTHblH KPYTSl!UHH MOMeHT 

M = 6000 k1k2k3 

p 38 'lJB'l)~. n 

Ko9<jxf>nuHeHT k 1 = 1,35 (cyaSJ no eeJIH'IHHe MOMeHTa, .llJIHHa npneoaa 
He npeeblCHT IOOD. nycKoooii MOMeHT aoilae-r ao 200% HCXOJIHOro); k 2 = 1,6 
(eaJib' peeepcHeHblX npneo11oe THna Bl, llHaMeTp 6onee 12 MM); k3 = 1,0 
(6poHSJ BI, 3aKpenJieHHall c HHrepeaJiaMH Mettee 350); '1)8 1::1 0,82 (K. n. ll· 
npneo,lla c rHOKHM saJJOM rnna BI anaMeTpOM 6onee 16 MM npn aeyx 
H3rn6ax H .llJIHHe OT 1,5 AO 3,5 M): 'l)~.n ""' 0,85 (opHeHTHpoeo•,HblH K. n. Jl, 
'IepBH'IHOH nepeaa'Itt) 

M - 6000 1,35-1,6·1,0 
p - 38 0,82·0,85 = 490 KfCM. 

IloJiy'IeHHaSI eeJIH'IHHa MP yKa3hlBaeT, 'ITO cneaycr opneHTttpoaaTbCH 
Ha eaJI B 1-30. Tor.n;a 

M nB 9() 620 f Mm= p nm =4 800 =380 1' CM. 

Ilpn Ta KOH eeJili'IHHe Mm MO>KHO ncnOJib30eaTb eaJI B 1-30. Bcneacrene 
roro, 'ITO CKOpOCTb epameHHSI eana nB MetlbWe nm. MOMeHT Mm MeHbUJe 
pac'!eTHoro MOMeHTa MP• OllHaKO 3TO He ffBJlffeTCSI npenSJTCTBHeM K HCnOJib-
30BaHlilO eaJia, TaK KaK BeJili'lliHa MOMeHTa M He BblXO.lJ;HT 3a npe.n;eJibl 
MaKCHMaJibHO aonycTnMoro MOMeHTa AJISI eana B l-30 nrn1 paooTe a nono
lKeHntt, 0Jlli3KOM K npSIMOMY. 

EcJitt npn acex npe>KHHX yCJIOBHHX KpyTSIIU!iH MOMeHT Ha aany 6apa-
6aHa cocTaeJIS!eT 7500 Kf c.M, a aaJJ OoJibUJero a11aMeTpa 11cnoJ1b30eaTb 
HMh3H, TO Heot5xoa11Mo o6ecne'lttTh nepe.zi;aqy eaJIOM .n;onycTttMoro KPYTH
ll!ero 1110111eHTa npn 60J11;>II1eii cKopocTH ero epaw,eHHSI. ,[l,JIH noro MQlKHO 
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ycraHOBHTb llO BaJJa npoMeJKyT011HyIO nepe.11.a11y c nepe.11.aTO'IHblM OTHO!Ue-
, 1 

HHeM l ""'3 a OOCJ!e BaJJa - npOMeJKYTOllHYIO nepeaa11y c nepe.11.aTO'IHhlM 

OTHOWeHHeM i" f::J 3 llJIH coxpaHeHHSI OCTaJJbHblX ycJJOBkil pa60"!hl JietieaKH 
HeusMeHHhIMH. CKopocri. epameHHH eana n8 = 620·3 = 1860 o!5/MHH 
(npaKTHl!ecKH MOJKHO H3MeHHTb nepeaaro11Hoe OTHOIUeHHe 11epe11'IHOH uepe
)1.a'IH H BeecTH OllHY sy611aTyIO na~y). 

Tor.11.a pac11eTHblH MOMeHT 6y.11.eT paeeH 

6000 1 k,·k2·k3 6000 1 1,35-1,0·l,6 
Mp= 38 · 3 · 'Is"')~. n•fJ3 • n = -a8' 3' 0,82·0,85·0,98 

= 167 icI'c.M. 

3aecb 0,98 - K. n. a. sy6t1aToH nepeaa11H. 
ECJJH opHeHTHpoBaTbCll Ha ean B 1-30, TO 

n8 1860 
Mm =Mp nm = l67BOO =389 icI'cM, 

1frO B npe,llenax HOpMbl. 0)1.H3KO eaJJ Bl-30 HCDOJ!b30BaTb HeJJb311, T3K KaK 
Heo6XOllHM811 CKOpOCTb epameHHll 1860 06/MHH OOJ!b!Ue MaKCHMaJJbHO 
,llODYCTHMOH nmax = 1600 06/MHH (Ta6n. 69). ECJJH opHeHTHpOBaTbCll 
Ha BaJI Bl-25, TO 

1860 
Mm= 167 -gs()= 327 icI'c.M, 

a n8 = 1860 06/MHH npHMepHo paeHa nm= 1800 06/MHH. 
YllHTblBall HeKOTopyIO neperpysKy H COOTBeTCTeyiomee CHHJKeHHe 

cpoKa CJJy}Kobl, eaJJ B 1-25 MOJKeT 6b1Tb ucnonhsoeaH. BM B 1-20 He MOJKeT 
6h!Tb HCDOJ!b30BaH H3-3a HeaocraTO'IHOH BeJIH'IHHbl .11.onyCTHMOro KpyTll· 
mero MOMeHTa. • 

)lJJll DP,ellOTBpameHHll B03M0}1{Hh!X neperpy30K B CHJIOBYIO ueni. CJie· 
JJ.YeT ~BeCTH upe.n.oxpaHHTeJJbHyio MY<lrrY npe.n.eni.uoro MoMeHra. 

Bwoop opoHH 

Bb16op Toro HJIH HHOro THIIa 6poHH 011pe.n.e.1u1ereH yCJio
BHHMH 9KCIIJiyaTaUHH npHBO)l.a: BeJIHqHHOH Harpy3KH, CKO
poCTblO Bpaw.eHHH BaJia, :>H:eJiaTeJibHOH )l.OJiroBeqHOCTblO, 
paCTHrHB8IOill,HMH yCHJIHHMH, cpe.n.oii, BeCOM H CTOHMOCTblO 
6pOHH. . 

TipH Bb16ope 6poHH CJie.n.yeT pyKoBoJI.CTBoBaTbCH naHHblMH, 
npHee.n.eHHbIMH B rn. II H e rn6JI. 13, 14, 17, 19, 21, 22, 23. 
0.n.HaKO B 60JibWHHCTBe CJiyqaee 6poHIO MO:>H:HO Bb16paTb 
no )l.8HHblM TaOJI. 69, B KOTOpOH aepeqHCJieHbl HaHooJiee 

pacnpocTpaHeHHble <;oqeTami;n ea.n,oe H 6poHH. Ecmt llff 
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O)l.HH H3 pa3MepoB HOpMaJIH30BaHHOH 6pOHH He npueMJieM, 
To M01KeT ObITb H3rOTOBJieHa cneu.naJihHaH 6poHH no Tnny 
O)l.HOii: H3 HOpMaJIH30BaHHblX HJIH HCnOJJb30BaH KaKOii:-JIHOO 

pyKaB (TaOJI. 20, 23). . 
BHyTpeHHHii: )l.HaMeTp 6poHH .ll.OJI1KeH ObITb paBeH l,2-1,3D. 

B6Jibmue BeJinqeHbl OTHOCHTCH 06b1qHo K eaJiaM MeHblliHX 
)l.HaMeTpoe, a MeHbmne - K eaJiaM •· 66JiblliHX )l.HaMeTpoe. 

LleM 6oJibllie Harpy3Ka u B03M01KHbie neperpy3KH nycKo
BbIMH MoMeHTaMH, TeM 1KecTqe uJiu TH1KeJJee )l.OJI1KHa ObITb 

BbI6paHHaH 6poHH. HeKoTopoii: 3aMeHoii: 3THX KaqecTB, npe,ll.
OTBpaw.a10w.ux neTJieo6pa3oBaHue, HBJIHeTCH 3aKpenJieHue 
6pOHH no Tpacce B HeCKOJlbKHX ToqKaX. ' 

ITpu pa6oTe B 1KH)l.KHX u ra3oo6pa3HbIX cpe,ll.ax, B ycJIOBHHX 
nOBblllieHHOH BJJa1KHOCTH, 3anblJJeHHOCTH HJIH BblCOKHX TeM
nepaTyp, Bbl3bJBaIOW.HX pa31KH1KeHHe CMa3KH, CJie,ll.yeT BblOH

paTb repMeTHqHyIO 6pOHIO. 
AHTHMarHHTHaH 6poHH u 6poHH c BbICOKoii: Koppo3uii:Hoii: 

croii:KOCTbIO M01KeT ObITb noJJyqeHa nyTeM no)l.6opa cooT

BeTCTBy10w.ux MaTepuaJIOB. 

Bhloop aaKoae11HHKos BaJJa 

Tun HaKOHeqHnKa Bb16upaIOT no )l.aHHbIM Ta6JI. 26 u 27. 
B pH,ll.e cJiyqaee MoryT ObITb ucnoJJb30BaHbI pa3pa6oTaHHbie 
KOHCTPYKU.HH HaKoHeqHHKOB Ha onopax CKOJJb21<eHHH, Kaqe

HHH u 6e3 onop (Ta6JI. 71) . 
• 

71. l(oHCTJJYKl(HH HaKOHe'IHHKOB, npaeep;eHHble B cnpaBO'IHHKe 

On op bl 

I 
Onopbl I Onopbl 

I Bes onop HaKOHe'iHHKa CKOJlblKeHHSI Ka'ieHHH 

J1CTO'lHHKH Tao.~. 29, 30, Taon. 31, <l>ttr. II, 12, 
JJ;Jill BbllSopa <l>nr. 6 ljmr. 8,9, 19. 20, 13, 17 
HaKoHe'lHHKa 21, 23, 24, 26 <l>ttr. e ra6n. 

43 H 48 

Hapy>KHbiii: )l.HaMeTp O.ll.HOro H3 HaKoHeqHuKoB BaJia )l.OJI1KeH 

ObITb MeHbme BHyTpeHHero )l.HaMeTpa 6poHH u o6eux MY<l>'r 
apMaTypb!, TaK KaK B npoTHBHOM cJiyqae M:OHTa:>K npuBO)l.a 
6)1)1.eT HeB03MO>KeH. . 



K.oHctpyilpoeattue cUAOBbtX nepeaa<t 

Bo u36e.>1rnm1e CHJibHQro TpeHu.SI ea.11a u HaKoHeqHuKa 
06 H30rHYTb!H yqaCTOK 6poHH HaKOHeqHHK He )l.OJIMeH BXO)l.HTb 

BHYTPb rrpueo)l.a Ha )l.JIHHY, ·rrpeBbIIIIaIOI..I.J.YIO )l.JIHHY apMaTypbr. 
0CHOBHbie cnoco6b! KperrJieHH.SI HaKOHeqHHKOB rrepequc-

neHbl B Ta6JI. 28. · 

Bbioop apMaTypbl opoHH 

Bhl6op THrra apMaTyphl 6poHu (c orropaMu CKOJibMeHu.SI, 
KaqeHH.SI HJIH 6e3 orrop) 3aBHCHT OT BeJinqHHhl Harpy3KH, 
ee xapaKTepa, HaJ1uqu.SI JIH6o OTCYTCTBH.SI oceBbIX ycuJIHH, 
BeJIHqHHbl OKpyMHOH CKOpOCTH, )l.OITYCTHMb!X ra6apHTOB 
u eeca. ITpu 3TOM c.11e)l.yeT pyKoeo)l.CTBOBaTbC.SI )l.aHHbIMH, 
rrpuBe)l.eHHbIMH B rn. I I. 

KoHCTPYKU.HH HeKOTOpbIX THrroe apMaTypbI 6poHu c orro
paMu CKOJlb)l(eHH.SI, KaqeHH.SI H 6e3 orrop MOfYT 6bITb Il03a
HMCTBOBaHbl H3 HCTOqHHKOB, rrepeqHCJieHHblX B Ta6JI. 72. 

72. l(oHCTpyKl.IHH apMaTypbl 6pOHH, npaee.11;eHHble B cnpaBO'IHHKe 

ApMarypa I C onopaMH 

I 
C onopaMH I Be3 onop CKO.llblKeHH!I Ka~en1111 

J1CTO'IHHKH .ll;J)ll Ta6J1. 29, 30 Ta6J1. 31, <l>Hr. 11, 12, 
ew6opa apMaTypw <Par. 6 <Pnr. 8, 9, 19, 13 H ¢arypb! 

6pOHH 20, 21, 23 B Ta6JI. 43 H 48 
24, 26 

ITo\lTH 6e3 H3MeHeHHH MOMeT 6bITb. HCITOJib30BaHa 3HaqH

TeJibHa.SI qaCTb THrropa3Mepoe apMaTypbI 6e3 onop no DIN 
2995/A (ra6JI. 32, <t>ur. 5). 

ITpHMeH.SI.SI Ha o6oHX KOHu.ax rrepe)l.aqH pe3b6oeyIO apMa
Typy 6poHH, Heo6XO)l.HMO o6ecrreqHTb B03MOMHOCTb Y.ll.06Horo 
MOHTaMa H )l.eMOHTaMa rrepe)l.aqH rryTeM rrpHMeHeHH5l HaKH)l.
HblX raeK, CbeMHb!X <t>JiaHu.ee HJIH KaKHM-JIH6o HHb!M rryTeM. 

Cnoco6h1 KpenJieHH.SI apMaTypb1 6poHH K 6poHe yKa3aHbI 
B Ta6JI. 33. 

PacqeT H KOHCTpyuposauHe npoMelKyToCJHbIX nepe.u.aq 

06I..I.J,ee rrepe)l.aTOqHoe OTHOIIIeHHe H MeCTO BBe)l.eHH.SI rrpoMe
MYTOqHblX nepe)l.aq B CHJIOBYIO u.errb orrpe)l.eJI.SllOTC.SI no MaTe
pHaJiaM, rrpHBe)l.eHHb!M B HaqaJie 3TOH rnaBbl H B Ta6JI. 63. 
l(uHeMaTHqecKHH H CHJIOBOH pacqer npOH3BO)l..SITC.SI no o6blq-
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HblM npasuJJaM pacqera nepeJJ.al!. Bo MHorux cJJyqasix, oco
OeHHO Ha noJJ.BH:>KHblX KOHuax npusonos. pyl!HblX .9JleKTpo
HHCTpyMeHTOB, nepenaqu JlOJl:>KHbl 6b1Th JJerKHMH, MaJlora
OapHTHblMH u OecwyMHhlMH s paoOTe. Ilo.9roMy CJienyer 
OT,llaBaTb npeJJ.IlOl!TeHHe qepBSil!HhlM nepeJJ.al!aM H UHJIHHJJ.pH
qecKHM sy()qaThIM nepeJJ.al!aM c BHY1peHHHM aau.enJ1eHueM, 
a TaKlKe npuMeHSITb HeMe'faJIJIHl!eCKHe MaTepHMhl .11.JJSI H3ro
TOBJJeHHS1 syoqaThlX KOJleC. 

BcTpausaa npoMe:>KYTOl!Hhle nepenaqu, ~JJSI oonerqeHHSI 
H y.11.emesJ1eHHS1 HX CJieJ).yer CTpeMHThCSI K ooecrielleHHIO 803-
MO:>KHOCTH paOOTbl saJJa Ha MaKCHMaJihHO .11.onyCTHMhIX CKO
poCTSIX. 

KoacTpyupoeaaue y3noe npucoe.nuaeHHH nepe.naqu 
K npHB0.11.HOMY H pa6011.eMy arperaTaM, ycHJIHTeJlbHblX 

npy:>KHH, npenoxpaHuTe.neii H npoMe:>KyTO'IHblX 
y3noe KpenneHHH 6poHH K .neTaJIHM KOHCTPYKU.HH 

IlpH Bhtoope cnoco()a K p e n JI e H u H a p M a T y p hi 

() p 0 H H K H e n 0 JI. B H }I{ H bl M .II. e T a JI SI M npHBOJl
HOro H paooqero arperaros MO:>KHo noJ1h30BaThCSI Ta6J1. 35, 
B KOTOpOH CHCTeMaTH3HposaH PSI.JI. mnpOKO npuMeHHeMhlX 
CilOCOOOB KpenJ1eHHS1. 

y c H JI H T e JI b H hi e n p y }I{ H H hi cTaBSITCSI B MeCTaX 
npucOe,llHHeHHSI OpOHH K apMaType H pe:>Ke B MeCTaX O:>KHJ).ae
MhIX peaKHX uaruoos 6poHu. PeKoMeHnyercsi CTaBHTh ycu
JJHTeJJhHhle npy:>KHHhl nepeMeHHOH :>KeCTKOCTH c TeM, l!TOObl 
ooecnellHTh Ha KOHUeBblX yqaCTKaX IlJlaBHhIH nepeX0.11. 
OT :>KeCTKOH apMaTyphl K 6poHe c COOTBeTCT~YlOlll.eli :>KeCT
KOCTbIO uaruoa. 3roMy Tpe6osaHnID yJJ.oBJierBopsieT, Hanpu
Mep, KOHCTPYKU.HSI BCTpoeHHoli ycnJ1HTeJibHoli npy:>KHHhl, 
noKa3aHHoM: Ha TpeTbeM .9CKuae B TaoJI. 13. B MecTax O:>KHJJ.ae
MhIX pe3KHX 1:1aru6os MO:>KHO CTaBHTh nee ycnJIHTeJJhHhle 
npy}l{HHbl nepeMeHHOH :>KecTKOCTH, ooparn.eHHble :>KeCTKHMH 
KOHU.aMu OJI.Ha K npyroM:. Opu .9TOM Ha >r<ecTKHe KOHU.hl JJ.JISI 
HX coeJJ.HHeHHSI HanpeCCOBbIBaeTCSI BTYJIKa, JJ.JIHHa KOTOpOH 
pasHa ynsoeHHOMY rnary HaBHBKH npy}l{HH. 

YcHJIHTeJihHhle npy:>KHHhl HaBu~aIOTCSI ua J1eHThl npsiMo· 
yroJibHoro celleHHSI HJIH H3 Kpyrnoii npoBOJIOKH. Opennol!TH· 
TeJJhHO npuMeHSITh 6onee :>KeCTKHe ycnJIHTeJihHhle npy:>KHHhl 
H8 JJeHThl. 
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B CBH3H c Bb!COKOH CTOHMOCTbIO H3fQTOBJieHHH npy:HrnH 
nepeMeHHOrO npo¢HJIH HeKOTopoe H3MeHeHHe )l{ecTKOCTH 
H3rHOa npy)l{HH AOCTHraeTCH 3a CqeT nepeMeHHOro wara 
HaBHBJ{H. 

B OTJl.eJJhHhIX CJJyqaHx ycHJJHTeJihHbie npy)l{HHbl saMe
HHIOTCH OTpe3KaMH 6pOHH 60JJblllero Jl.HaMeTpa, HaAeBaeMblMH 
c HaTHrOM noaepx OCHOBHOH 6pOHH H apMaTypbI. 

Heno.u.BH>KHble yqacTKH 6poHH c pe3KHMH .H3rH6aMH MO)l{HO 
apMHpoaaTb )l{eCTKHMH Tpy6KaMH HJIH JIOTKaMH. 

HaH6onee npoCTble KOHCTPYKUHH npoMe}l{yTOqHbIX ySJ10B 
KpenJJeHHH 6poHH noKa3aHhI Ha qmr. 25, 26. B OTJl.eJJbHhIX 
CJiyqaf!X npH 3HaqHTeJJbHblX H3MeHeHHHX KOH<j:JHrypaUHH 

OCH npHao.na BO apeMa pa60Tbl y3JJhI Hec6XOJl.HMO .u.enaTb 
wapHHpHblMH BO H36e>KaHHe pe3KHX H3rH60B H neperpy3KH 
6poHH B Kpai1HHX noJJo>KeHHHX npHBo.u.a. B CJJyqae He.u.ocTa
TOqHoi1 Jl.JIHHbl BaJJa, 60JJbllIOH }l{eCTKCCTH H3rH6a ero H O)l{H· 

.n.aeMblX MaJJblX paJl.HYCOB H3rH6a pa6oTa nepe.u.aqH MO>KeT 
6h1Tb yJJyqweHa nyTeM aae.u.eHHH yHHaepCaJJhHoro wapHHpa 
(CM. qmr. 22) B CHJJOBYIO uenb. 

CymecraeHHoe BJIHHHHe Ha pa6oTy nepe.u.aqH oKa3bIBaeT 
KpenJJeHHe Jl.BHraTeJJH. CTpH H3MeHHIOlll,eMCH B3aHMHOM pacno
JJO)KeHHH KOHUOB nepe.u.aqH noqTH acer.u.a )KeJiaTeJihHO HMeTb 

lllapHHpHoe KpenJJeHHe Jl.BHraTeJJH, cnoco6cTBy10mee 3HaqH
TeJihHOMY yMeHhilleHHIO H3HOCa aaJJa H 6pOHH, a TaK)l{e IlOBbl· 
WeHHIO cpoKa HX CJJy:H{6bl. 

CTpeJl.OXpaHHTeJIH :H{eJJaTeJJbHO BCer)l.a BCTpaHBaTb B apMa· 
TYPY ae.u.oMoro KoHua BaJJa .u..1u1 Toro, qT06b1 noJJHOCThIO npe.n.
OTapaTHTb neperpy3KY aaJJa. 

CTpOCTeHllIHMH npeJl.OXpaHHTeJIHMH HBJIHIOTCH Cpe3Hble 9JJe
MeHTbl HaKOHeqHHKOB (Tperni1 9CKH3 B Ta6JI. 27), paCCIIHTbl

BaeMbie Ha cpe3 no COOTBeTCTBYIOlll,HM HOpMaM (c o6H3aTeJib· 
HOH npoaepKOH HecKOJibKHX OilblTHblX o6pa3UOB Ha HCilbITa· 
TeJJbHOH MaIIIHHe H B npHBOJl.e). 

Bonee, coaepllleHHhI peryJJHpyeMble <j:JpHKUHOHHble npeA· 
oxpaHHTeJJbHble ycTpOHCTBa B BH)l.e OJl.HOJl.HCKOBblX JJH6o 
MHOrO)l.HCKOBhIX <j:JpHKUHOHHblX Myqrr [ 10] npe)l.eJibHOrO 
MOMeina, acTpaHaaeMblX a pyK051TKH 9.11eKTpOHHCTpy
MeHTOB. 

B OTJl.eJJhHh1X cnyqaf!x Mo}l{HO np1rneHHTb TaK)l{e peryJJH
pyeMbte npenoxpaHHTeJJbHble ycTpoil:crna c UHJIHHJl.pHqecKHMH 
<j:JpHKUHOHHblMH noaepXHOCTHMH H npe.u.oxpaHHTeJIH c pa6o-
11HMH noaepXHOCTHMH B BHJl.e TopuoBhIX KyJJati:KOB H_ pery· 
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JIHpyeMblM Ha:>KHMHbIM ycTpoii:CTBOM B BH,ll.e BHHTOBO:ii UHJIHH· 
)J.puqecKOH npy:>KHHbl H peryJinpOBOl!HOH raiiKH. 

CneuH<l>HtiecKoii TPY.ll.HOCTbIO npu pacqere u KOHCTpyHpo
BaHuH npe)J.oxpaHHTeJibHblX ycTpoiiCTB SIBJISieTCSI oobltIHO 

HeOOXO)J.HMOCTb BnHCbIB8HHSI HX B MaJible raoapuTbl. ITpH 
pacqere CJie)l.yer npHHHM8Tb M8KCHM3JlbHO )J.onycTHMble 
MOMeHTbl no TaOJI. 63 (.u.JISI B3JIOB c 'npSIMOJIHHeHHOH OCbID). 

K•Hcfr»YHP8BAHHE DPH88.l{H K•HTPOJibHblX DPH60P•B 

B OoJibWHHCTBe cny1rnee npHBO.IJ.bI KOHTpOJibHbIX npu6opoe 
MOfYT OblTb CKOHCTpyupoBaHbl nyTeM HCnOJib30B8HHSI BaJIOB, 

6pOHH H apMaTypbl KOMnJieKTllblX npuBO,ll.OB aBTOM06HJibHblX 
H MOTOUHKJieTHbIX npuoopoB (CM. fJI. III). I1pH KOHCTpyupo
BaHHH JIIOObIX npu6opHbIX npRBO.IJ.OB :>Ke.naTeJibHO cooJIID)J.aTb 
HX COOTBe'rCTBHe HOpMaJIH H 2343-56 (CM. T80JI. 49). ITpH 

KOHCTpyupoBaHHH npuoopHbIX npuBO.IJ.OB, pacCtIHTaHHbIX 
Ha nepe.IJ.atiy 3Ha1rnTeJibHbIX KpyTsiw.ux MOMeHTOB, cne,n,yer 
pyKoBO.IJ.CTBOBaTbCSI MaTepuanaMu no KOHcrpyupoBaHJt:ID cuno
BbIX nepe)J.aq c yqeroM cneuuct>utieCKux TpeooBaHuii, npe)J.'bSIB· 
JIHeMhlX K HHM. B IlPHBO)l.ax TaKoro THna npe)l.notITHTeJlbHO 
npHMeHeHHe eanoe Tunoe B2 H B3. 

K•HCTPYHPOBAHHE DPHBO){OB YfiPABJIEHHSI 

Doll,rOTOBKa HCXOAHYX JJ.aHHYX 

B Ta6JI. 74 u 75 npuBe.IJ.ellhl JIHWb ocHOBHbie, aau6onee 
qacTO BCTpeqarow.ueCSI BapuaHTbl BBe)l.eHHSI npoMe:>KyTOl!HbIX 
H BcnoMoraTeJibHblX nepe.IJ.aq B uenb npHBO)l.OB ynpaBJieHHSI 
c ruoKHMH BaJiaMu. Onpe.IJ.e.neHue nepe)l.aTOtIHbIX OTHOWeHHH 
npoMe:>KYTOl!HbIX nepe)l.aq H MecT HX BBe)l.eHHSI B uenb npHBO)l.a 
ynpaBJieHHSI SIBJISieTcsi nepBbIM 9TanoM pacqera npueo)J.a. 
· Bo MHOrux cnyqaf!x KOHCTpyupoBaHRSI npuBO.IJ.OB ynpaBJie
HHH c ru6KHMH BaJiaMH OCHOBHbIM ct>aKTOpOM, onpe)l.eJISIIOW.HM 
KOHCTPYKU.HIO npHBO)l.a, HBJisteTcst Tpe6yeMaH cTeneHb TOtI
HOCTH ynpaBJieHuSI 1, 38BHCSIW.8SI fJI8BHblM o6pa30M OT Kpy
THJlbHOH :>KeCTKOCTH fHOKOfO BaJia. 

1 DoA Tpe6yeMo8 cTerreHbJO TO'IHOCTH yrrpaeneHHll rroHnMaeTcll AOTIY· 
cKaeMoe oTKJIOHeHHe yrna rroeop01a yrrpaBJJlleMoro sneMe111a cXeMbl .HJJH 
ero rrocryrraTeJlbHOro rrepeMemeHHll OT 33Jl.3HHOH BeJIH'IHHbl, 33BHClllUeA 
OT yctpoHCTB3, yrrpauneHHe KOTOpbIM llPOH3BOAHTCll rrpH llOMOIUH rH6Koro 
eana. 
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73. Yc.110BHR pa6oTbl npHeo.u.a ynpae.11eHHR H npe,ll.'bRB.llReMble 
K HeMy Tpe6oeSHHR 

Ycnoen" pa60Thl npHBo,lla H npep'bl1en!leMble 
K HeMy Tpe6oe8HHll I 

MeTO)lbl onpe11eneHH11 ycnoeHll 
pa60Tb1 H npe,11'b11en 11eMblX 

Tpe6oeBHHil 

TioTpe6HblH KPYTSIW.HH MOMeHT HS HenocpeJJ.CTBeHHblM H3· 
Be)l,OMOM KOHUe npHBO,ll.8 (MaKCHMSJlb- MepeHHeM, a B cny'lae He-
HblH M.:>MeHT' Heo6XO.ll.HMblH ,ll.Jlll ynpas- B03M0)KHOCTH - pac'!eToM 
neaHll) 

11.eH)KeaHe rH6Koro BSJIS (epama- no )l,SHHblM ynpaenlle-
Tenbaoe H nocTynaTeJlbHoe) H aanpae- Moro arperara 
neaml! epameaHll seJJ.OMoro Koaua npu-
DOil.a ynpaeneaHll 

BenH'IHHa MSKCHMSJJbHO aeo6xo)l,H- To )Ke 
Mblx yr noebIX H nocTynaTeJlbHbIX nepe-
Mew.eaHif eeJJ.ymeif neTaJJH ynpaeJJlle-
Moro arperara 

Heo6xoJJ.HMall creneab TO'IHOCTH yr- » 
JIOBb!X H nocTynaTeJJbHb1x nepeMeme-
HHH eeJJ.ymeif .ll,eTaJIH ynpaem1eMoro 
arperaTa 

Heo6xoJJ.HMall eenH'IHHa llJKSJlbl » 
ynpaenllJOlllero 9JleMeHT8 IlpHBO)l,8 H 

ueaa ee )l,eneHHll 

Baewallll cpen.a H B03MO)l<Hble ee H3- AHaJIH3 yc.10eHH pa6o-
MeaeHHll. CTeneHb aKTHBHOCTH, TeMne- Tbl. Ha6JJJOJJ.eHHll. l13Me-
paTypa H sarpll3HeHHOCTb )KH)l,KOH, ra-
3oo6pasaoi1 HJJH cbrny'leii cpeJJ.bl ('law.e 

pen HR 

ecero TeMnepaTypa, ena)KHOCTb H ere-
neab 3anb1neaaocTH OKPY)KaJomero eo3-
JJ.yxa) 

.UnHaa nepe.ll,a'!H L H o'lepTaaHe ee l13Mepe11Hll H Bbl'lep'IH· 
reOMeTpH'lecKOH OCH. MHHHMSJlbHblit eaaHe cxeMbl B HeCKOJlb· 
PBJJ.Hyc H3rH6a Q reoMeTpH'!eCKOH OCH KHX Kpaif HHX IlOJIO)Ke-
nepen.a'IH. DpH nepeMeHHOM oqepTaHHH HHRX 
H nepeMeHHOH .ll,JIHHe cneJJ.yeT opHeH-
THpoeaTbCll HS HSH60JlbWYJO )l,JIHHY 
Lmax H HSHMeHbWHH B03M0)KHblH pa-
JJ.HYC H3rH6a Qmin 

12 KoraH-Bo.•hMBH 301 
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TipO,llOJI>KeHHe Ta6JI. 73 

YcnOBHR pa!'iOThl npHBO!la H npeJ1'hl1Bn11eMh1e 

I 
Mero,11bl onpe11eneHHll ycnoeHA 

K HeMy Tpe!5oeaHHll pa!'ioThl H npe/l"hllBRlleMblX 
Tpe!'ioeaHHA 

...,MecTa B03MO:>l<HOro KpenJieHHSI ne- • AttaJIHS BOSMO:>KHhlX ea-
pe,naq K .n;eTaJIHM KOHCTPYKUHH pHaHTOB TpaCCbl npoJiera-

HHS! npHBO)l;a 

KoHCTPYKllHH KOttUa eaJia ynpaeJisie- Do qepTe>KaM, 9CKH38M 
MOrO arperaTa H ynpaeJIHJO!Ueii: py- H C ttaTypbl 
KOSITKH. KottCTpyKnHH qaCTeH. ynpae-
JIHeMoro arperaTa H ysna ynpaenettHH, 
npeJJ;H83Ha'leHHblX ,llJISI KpenneHHSI ap-
MaTypbl 6pOHH 

74. OcHOBHhle eapHaHThl eee.11.eHHH npoMe.JKyro'IHhlX nepe.11.a'l e !(em. 
npHBO,lla ynpaBJieHHll epaUJ.aTeJibHblM Jl.BH.IKeHHeM ynpa&JI!leMoro 

sJieMeHTa 

npHQHHhl BBe.neHHll npoMelKyTOQHhlX 
nepe/laq B uenh npHBOJI& ynpaeneHH11 

KpyTH!UHli MOMeHT, Heo6xo;lH-
MhlR llJIH ocymecTBneHHH npouecca 
ynpaeJieHHH Mp.a. npeeocxoaHTMaK
CHMaJibHblR MOMeHT M 8 , nepeaa
eaeMblii: eanoM, KOTOphlR >1<eJiaTeJib
Ho npHMeHSITb B ,ll.8HHOM npHBO,D.e 

LJ:onycKaeMble OTKJIOHeHHSI l'i<pp. a 
yrnoeoro nono:>KeHHH ynpaensie~rnro 
9JieMettTa n npHeoaa MeHbWe yrna 
38Kpy•meaHHSI <Jls BaJia, KOTOpblii: 
00,ll.XO,ll.HT K ,ll.8HHOMy npHBO,D.y no 
eecy, pasMepaM H HarpysoqHoii: 
cnoco6HOCTH 

I CxeMa npHBOJI& ynpasneHHll. 
9RIOphl MOMeHTOB H qHcen o!'iopOTOB 

HJIH 

·" ,..,. Mp. a 'n. n,. -M 
B 

•" IJ>B 
'n. n > X---<p 

P· a 
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ni:nqHHb! BBeµ;eHHll npoMelKyTD4HblX 
nepeµ;aq e l_\enh npueoµ;a ynpaenenu11 

CTpo.n;oJJ)l{eHtte TaoJJ. 74 

I CxeMa npneoµ;a ynpaeneue11, 
3mopb! MoMeHTOB e queen oiSOP.OTOB 

~~~~~~~~~~~~~~~~~~~ 

TipH'lliHbl BBe,n;eHH51 rrpoMe>KyTO'I• 
HblX rrepe.n;aq Te >Ke, 'ITO Ii B .n;ayx 
rrpe,D;bl,D;ylll,HX CJJy'laHx, HO .n;onOJI· 
HHTeJibHO HPo6XO)l;HMO coxpaHHTb 
COOTBeTCTBHe Me)l{,n;y Bpaw,eHHeM py· 
K051TKH yrrpaBJJeHH51 m H Bpalll,eHHeM 
yrrpaBJIHeMoro 3JJeMeHTa cxeMbl n. 
TiyTeM COOTBeTCTBYJOlll,ero H3MeHe

HH51 rrepe,n.aTO'IHOro OTHOWeHli51 i~.n 
MO>KHO I!OJJY'lliTb JJIOOOe )l{eJiae
Moe COOTHOWeHHe Me>K,n.y I!OJJHblM 
yrJJOBblM cMelll,eHHeM <p" cTpeJJKH K 
H I!OJJHblM yrJJOBbIM CMew.eHHeM <pp.a 
yrrpaBJJHeMoro 3JJeMeHTa 

To >Ke, '!TO B rrpe,n.bI.ll.Ylll.e~r cny
qae, HO >KeJJaTeJJbHO coxpaHHTb ner
KOCTb Bpalll,eHHll pyK051TKli ynpaBJie
HHll m. CTyreM COOTBeTCTByJOUJ,ero 
rro.n.oopa rrepe.n.aro1JHoro OTHOwe· 
HH51 im rrepe,n.a11H K WKaJJe MO>KHO 
o6ecrre'!HTb COOTReTCTBHe I!OJJHOro 
yrnoaoro rrepeMew.eHHH <pp. a ynpaB· 
JJHeMoro 3JJeMeHTa n cxeMbI )l{eJJae· 

MOMY yrnoBoMy nepeMew.eHHJO <p" 
CTpeJIKH-yKa3aTeJJ51 K. Tipli OTCyT· 
CTBHH npoMe>KyTOl!HblX nepe,n.a'I Bue· 

· ITH yrrpaBJJeHHH i~. n = I 

.• <Jls 
1n.n>~ o.,,p. a 

i = ( HJJH i = <pp. ai~. n 
m n.n m 111 

.• ...._ Mp. a 
'n. n -?'-~ li.IIH 

·" <Jls 1n.n>~ o.,,p. a 

<p" 

n p u Me 4 a Hue: OpnHHTbie o6oaHa4eHHH: / - noHHlKBIOUJ.Bll nepeµ;aqa; 
2 - noeblmamUJ.all nepeµ;aqa. 

12* 
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-75. OcaoeHble eapuaHTbl eeeJJ,eHHll npoMe)l(yTO'IHblX nepeJJ,a'I 
B l\eDb npHBOJJ,a ynpaeJieHHll DOCTynaTeJlbHblM Jl,BH)l(eHHeM 

ynpaem1eMoro aneMeHTa (rn6KHH aan nepeJJ,aeT epamaTeJibHoe ABH)l{eHue) 

npHqlfHbl BBegeHH!I npoMe>KyToqHblY. I CxeMa np1rnoj\a ynpaBJieHlf!I, 
nepeJla'I B l\enb npl!OOJ13 ynpasneHH!I 3TIIOPbl MOMeHTOB H 'lllCeJI o6opoTOB 

Kpyn1muii MoMeHT, Heo6xoAmlbIH 

JI.Jiii ocymecTeJ1eH1U1 npol.lecca ynpa- ~" ' ... ~. 
BJieHHll M 0 . a npeeocxoAHT MaKCII-
MaJibHbIH MoMeHT M 8 , nepeJJ,aeae-
MbIB B8JIOM, KOTOpb!H )l{eJiaTeJlbHO 
np11MeHl!Tb B JJ.8HIIOM npl!BOJJ,e 

.UonycKaeMble OTKJ10HeH1Ill 11! 
B DOJIO)l{e111111 nocTynaTeJlbHO JJ.Bll
)l{YIUerocll ynpaBJil!eMoro sneMeH
T3 n npl!BOJJ.3 MeHbll!e OTKJIOHe
Hl!H M(<p), Bb13blB3eMbIX yrnoM 33-
Kpy'IHB3Hl!H (jl9 B3Jl3, KOTOpblH DOt(
XOJJ.l!T K JJ.31ll!OMY Dpl!BOJJ.Y no eecy, 
p33Mep3M 11 H3rpy30'IHOH cnoco6-
HOCTH 

Tipll'll!Hbl BBeJJ,eHl!ll npoMe)l{yTO'l
HbIX nepeJJ,3'1 Te )l{e, 'ITO ll B JJ.BYX 
npeJJ.blJJ.YlllllX CJIY'l3HX, 110 AODOJl
Hl!TeJibHO 11eo6XOJl,l!MO coxp3Hl!Tb 
COOTBeTCTBl!e Me)l{JJ,y Bp3meHl!eM py
KOl!TKll ynp3BJleHl!ll m (3 T3K)l{e 
COOCHOH c 11eii CTpeJIKll npa6op3 K) 
11 noJIHbIM nocTyn3TeJibHblM nepeMe
meH11eM lp. a ynp3BJil!eMoro sne
MeHT3 n cxeMbl. TiyTeM COOTBeT

CTBy10mero H3Me~eH1111 nepeJJ.3TO'l

Horo OTHoureHHll in. n MO)l{l!O nony

'll!Tb n106oe )l{eJI3eMoe coOTHoure1111e 
Me)l{JJ.Y DOJIHbIM YrJIOBbIM CMeme
Hl!eM <pK CTpeJIKll K ll DOJIHbIM nocry
D3TeJibHbIM nepeMemea11eM lp. a 

ynp3BJIHeMoro 9JieMeHT3 n 

lp. a " 
ns = .-h- in. n 

i"";p Mp. a -_,-,- Ms 
'n. n 

·" 11l<p8 . 
l!Jlll 'n. n >---s:I • 

lp. a -'' 
no= -h- 'n. n l!Jill 

360lp. a 

i~. n h<pK 
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Ilpo)J.OJJlKeHHe T86JJ. 75 

npHqHHbl BBeAeHHH npoMelKyToqHblX 
nepe)laq B u.enh npHBOAa ynpaaneHHll I CxeMa npHBoAa ynpaaneHHH, 

. 9TIIOPbl MOMeHTOB H qncen o6opoTOB 

IloJJHoe nocryn3reJJbHoe nepeMe
meHHe Ip. a ynp8BJ111eMoro :meMeHra n 
cxeMbl .Q.OJllKHO COOT8eTCTB088Tb lKe
JJ8eMoMy yrJJ080My nepeMemeHHIO <i'ic 
crpeJJKH·YK838TeJJH K. IlpH 3TOM lKe
Jl8TeJJbHO coxp8HHTb JJerKOCTb 8p8-
meHHH pyKOllTKH ynp88JIHIOIIlero 
3JleMeHT8 m cxeMbl. IlpH 88e.Q.eHHH 
8 A8HHYIO cxeMy npH80.Q.8 npoMelKy· 
TO'IHOH nepe.Q.8'1H, K8K 8° nep8b1X 
.ll.8YX CJJY'18llX (noCJJe rH6Koro 88JJ8), 
6y.Q.eM HMeTb 

lp. a360 im = -"-'c..;:__
h<pic 

0 pH Me q a H He. npHHl!Thle 0603HaqeHHH: J - TIOHH:>KBIOU\BH nepeAaqa; 
2 - TIOBblW810W:BR nepeAB•1a. 

76. PacmHllipoBKa olio3Ha'leHHA, npHH9ThlX a TaliJJ. 74 H 75 

06oanaqenHe 

i~. n 

m 
n 
IC 

Mp. a KI'MM 

MB KI'MM 

<jlp. a rp8A. 

Pa:umlj>poe11a o6osHaqeHHR 

Ilepe.Q.8TO'IHOe OTHOUieHHe npoMeJKy· 
TO'IHblX nepe.Q.8'1, 880.ll.HMblX AO m6Koro 
88Jl8 

Ilepe.Q.8TO'IHOe OTHOUieHHe npoMelKy· 
TO'IHblX nepe)J.a'I, B80.Q.HMblX nocJJe m6-
Koro 88JJ8 

Ilepe.Q.8TO'lHoe OTHOUieHHe nepe.Q.8'1, 
880.Q.HMblX MeJKAY pyKoHTKoii: ynp88JJe
HHll H OCblO crpeJJKH HJIH UIK8Jlbl npH· 
6op8 

Ynp88JJlllOIIlHH aJJeMeHT cxeMbl 
Ynp88JJlleMblii: aJJeMeHT cxeMh1 
CrpeJJK8·YK838TeJib UIK8JJbl 
KpyrllmH!t MoMeHT, norpe611blii: .Q.Jlll 

ocymecr8JJeHHH npou:ecc8 ynpa8JJeHHH 
M8KCHM8JJbHhlli KpyrHmHii: MOMeHr, 

nepe.Q.a88eMblii: 88JJOM 
IloJJHblii: yroJJ noeopora ynpaBJJHeMoro 

3JJeMeHT8 cxeMbl 
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06osnaqenHe 

L\cpp, a rp8.D;. 

IPs rp8J1.. 

IPic: rp8J1.. 

h MM 
n 06/MHH 

Tipo.11.oJI>KeHHe T86JI. 76 

Pacwn<J>poaKa 06osnaqenH11 

.[{onycTHM8SI norpeWHOCTb YCT8HOBKH 
yrJI8 noeopOTa ynp8BJisieMoro 9JieMeHT8 

YroJI 38KpyqHB8HHSI B8JI8 npH MO· 
MeHTe M 6 

)KeJI8eMoe noJIHoe yrnoeoe nepeMeme
HHe CTpeJIKH K (HJIH WK8Jlbl) 

TioJIHoe nocryn8TeJibHoe nepeMemeHHe 
ynp8BJIHeMoro sJieMeHT8 n 

.[{onycTHM8SI norpewHoCTb ycT8HOBKH 
nocTynaTeJihHo Jl.BHJKYIIlerocsi ynp8BJIHe
Moro sJieMeHTa 

TiorpewHOCTb ycT8HOBKH IlOCTyna-
TeJibHO Jl.BHJKYW.erocll ynpaBJilleMoro 9Jie
MeHTa, 38BHClllll8ll OT yr JI a 38Kpy•rnea
HHll BaJia cp9 (owH6Ka B MexaHH3Me 
BHHT-r8HK8 He p8CCM8TpHB8eTCS!) 

Xo.11. BHHTa 
l.JHCJIO o6opOTOB K8Koro-JIHOO 9Jiel\leHTa 

apHBOJl.8 
MoMeHT, nepe.11.aeaeMblii 9JieMeHTaMH 

DpHBOJl.8 

TipH pacqeTe KHHeMaTHqecKHX napaMeTpOB npoMe>KyTOqHbIX 
nepep.aq CJieAyeT opHeHTHpOBaThCH Ha yrJibl 3aKpytIHBaHHH 
eaJIOB, npHBeAeHHble B TaOJI. 63, Ha KpHBhie >KeCTKOCTH 
(¢Hr. 66, 67) H Ha pacqeTHble 3aBHCHMOCTH, npHBeAeHHble 
HH>Ke B pa3AMe «0CH0Bhl TeopHH pacqeTa rHOKHX BaJIOB». 

B1>1oop ea.JJa npueo.11.a ynpaBJieHHB 

PacqeTHhlii KpyTHW.Hii MOMeHT MP onpeAMHeTCH no <f>op
MyJie (3) 

M Mp. a k 
p=-k- 2• (3) 

rAe Mp. a -(CM. Tao.11. 76); k -Ko3¢qmn.HeHT, yqHThIBalOUI,Hii: 
noTepH Ha TpeHHe 0 6pOHIO (Ta6JI. 77); k2 - K03qxpHl.J,HeHT, 
ytIHThIBaIOW.HH HanpaeJieHHe BpaUI,emrn BaJia (cM. Ta6JI. 65). 

3HatieHHH KoaqxpHUHeHTa OTHOCHTCH K TeM CJiyqaHM, 
Koma BaJI. Bb16Hpae:rcH no KPYTHiu.eMy MOMeHTy. B 9THX CJiy
qaHX ea.11 CJieAyeT BbI('SJ1paTh no eenuqHHaM KPYTHW.HX MoMeH
TOB ,!l,JIH ea.110B c npHMOJIHHeHHOH OCbIO (CM. ra6.11. 63). 
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77. 3HaqeHHfl K091jlfjJHl(HeHTa k B 3llBHCHMOCTH OT 'l'KCJla H3rHliOB 

aana Ha 90° no MHHHMaJJbHOMY 9KCDJIYaTal(HOHHOMf pa)lHycy 

cl>opMa uana I BnHaKa11 K np11Moli I 0,AHH B3rH6 

AnHHa uana B M \ Ao o.5\o.1>---2,0\2.0-4,0I Ao o.+.5-2.+.0-4,0 

k I o.95 I 0.92 I o.9 I 0.92 I o.9 I 0.88 

cl>opMa .uana 
I 

Aua H3rH6a 

I 
TpH Harn6a 

AnHHa uana u M I Ao o,5,0,5-2.+.o-4,ol Ao o,5h5-2.+.0-4,0 

k I 0.9 I o.88 I o.85 I o.85 I o.82 I 0,8 

n p H Me 'I a H H e. OpH cMaaxe Bll3KHM MacnoM H HH3KHX TeMnepaTypax 
KO!lcj><j>H~lleHT k cne11yeT yMeHbll!8Tb Ha 20-25%. 

HaliAeHHaH BeJrnqHHa pacqeTHoro MoMeHTa MP JtOJI:Hrna 

6b1Th MeHbIIIe Bem1qHHhl Ta6JIHqHoro MoMeHTa Mm .itJIH BbI6paH

Horo BaJia (B rpacpe «npHMOH»), a MHHHMaJibHhlH Ta6JIHqHblH 

pa1v1yc Q H Ta6m1qHhIH yroJI 3aKpy1rnBaHHH cpY, onpe,.!\eJieH

Hble IIO Ta6JI. 63 H cpHr. 66 H 67' ,.!\OJI:>KHhl 6hITb He OOJlbIIIe 

COOTBeTCTBYIOIII.HX 3a,AaHHhlX BeJIHqHH. 

TipH 3aKpenJieHHH 6pOHH c MHHHMaJihHblMH HHTepBaJiaMH, 

paBHhlMH 50--60D, JIHOO npH pa6oTe BaJia B :>KeCTKOH Tpy6e 

BeJIHqHHbl .itonycKaeMhlX MOMeHTOB MoryT 6bITb yBeJIHtteHbl 

ua 25-30% no cpaBHeHHIO c ,.!\aHHb!MH Ta6JI. 63 . 
. B CJiyqae nepe,.!\aqH /\BH:>KeHHH B HanpaBJieHHH, coBna,.!\aIO

m.eM c HanpaBJieHHeM HaBHBKH BHeIIIHero CJIOSI (BaJI npasoro 

Bpam.eHHSI - BJieBO, BaJI JieBoro Bpam.eHHSI - BnpaBO), 

a TaK:>Ke B CJiyqae paOOThl o6hlqHoro BaJia B peBepCHBHOM 

npHBO,.!\e Ta6JIHqHhie BeJIHqHHhl yrnoB 3aKpyqHBaHHH ,.!\OJI>KHhl 

6hITh yBeJIHqeHbl Ha 30-40 % AJIH BaJIOB B2 ,.!\HaMeTpOM 

s,i_..._12 ·.M·.M H BaJIOB B3; Ha 40-50% -,.!\JISI BaJIOB B2 
,.!\HaMeTpoM AO 8,2 .M.M H BaJioB Bl ,.!\HaMeTpOM OOJiee 16 .M.M; 
_Ha 60-70% -MH BaJIOB Bl ,.!\HaMeTpOM AO 10 .M.M. B CJiyqae 

BBe,.!\eHHH k 2 B cpopMyJJy (3) yBeJIFl11HBaTh yrnhl npoTHB T~(i
JII1qHl'A'.Jt ffe CJieAyeT •• 
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XapaKTepHbIM npJ1BOJJ.OM ynpaBJieHJIH, JJ.JIH KOToporo BaJI 
BbIOJlpaIOT B OCHOBHOM no BeJIJlqHHe KpyTHIUero MOMeHTa, 
HBJIHeTCH npJIBOJJ. .11.JICTaHUHOHHOro ynpaBJieHJIH BeHTJIJieM • 
.Um1 npJIBO)l.a .11.HCTaHU.HOHHOrO ynpaBJieHHSl BeHTJIJieM BaJI 
MO>KeT OhITh BhlopaH Ha ocHoBe onpeAeJieHHH MP no H3JIO>KeH

Holi BbIWe MeTOJJ.HKe. IlpJI 3TOM Mp. a oy.11.eT COOTBeTCTBOBaTb 
MOMeHTY' HeoOXOJJ.JIMOMy )l.Jrn BpalueHHH BaJia BeHTJIJIH 
JI nOJIHoro OTKpbITJIS[ JIJIJI 3aKpbITJIH ero • .UaHHbie, npJ1Be)l.eH
Hbie B TaOJI. 78, n03BOJIHIOT BblopaTb BaJI .11.JIH npJIBOJJ.a )l.JICTaH
UJIOHHOro ynpasJiemrn BeHTHJieM oe:J BhmOJIHeHJIH pacqeroB. 
IlpJI nOJib30BaHJIH TaOJI. 78 HeoOX0.11.JIMO npeJJ.BapJITeJibHO 
onpe)l.eJIJITb OOUJ.YIO )l.JIJIHY npHBO)l.a JI KOJIJll[eCTBO Jl3rHOOB 

Ha Tpacce. BaJI peKOMeH.11.yeTCSl BblOJlpaTb TaKJIM oopa30M, 
qTOObl 3aKpbITJle KJianaHa BeHTJIJIH npOJl3BOJJ.HJIOCb npJI 

HanpasJieHHH spaiueHJISI BaJia, cosna.11.a10rn.eM c HanpaBJieHHeM 
HaBJIBKH BHeIIrnero cJI011. Cq~naeTcH, qTo MOMeHT, Heooxo

JJ.J1MhIH .11.JIH BpaiueHJIH BaJia MaXOBHKa BeHTHJIH, HBJIHeTCH 
cpeJJ.HJIM HOpMaJibHblM MOMeHTOM. yqJITbIBaeTCH 50-

100%-HbIH 3anac no KPYTHIUeMy MOMeHTy. 
OT Jl3JIO:>KeHHOH MeTO.U.HKJI cyiueCTBeHHO OTJIHqaeTcH MeTo

.11.JIKa Bbloopa saJia npJ1so.u.a ynpaBJieHJIH JJ.JIH Tex cJiyqaeB, 
KOr)l.a BaJibl BblOJlpaIOTCSl JICXO)l.Sl Jl3 rpeooBaHJIH BbICOKOH 
KPYTHJihHOH :>KecTKoCTJI (c MHOroKpaTHbIM 3anacoM no Kpy
THJUeMy MOMeHTy). IlpH 3TOM MOMeHT CHJI TpeHHH MO:>KeT 
npeBOCXOJJ.HTb MOMeHT, HeOOXO)l.HMblH .11.JIH BbIIlOJIHeHHH one
pauJ1J1 ynpasJieHHH, .JIHoo ObITh c HHM 0.11.Horo nop11.11.Ka. 

B 3TJIX cJiyqa11x MOMeHT TpeHHH, Heooxo.11.J1Mh1li JJ.JIH onpe
.11.eJieHHH )l.eHCTBHTeJibHOro yrJia 3aKpyqJIBaHHH BblopaHHOro 
BaJia, Jiyqwe Bcero HaXO.U.JITh onbITHblM nyTeM. EcJIH MOMeHT 
noqeMy-JIHOO HeJib3H onpeJJ.eJIHTb OnblTHbIM nyTeM, ero BeJIJl
qJIHa co 3Hal[HTeJihHhlM 3anacoM onpeAeJIHeTcH no <f>opMyJie 

(4) 

r.11.e Mmp - MOMeHT OT CHJI TpeHJIH BaJia 0 opOH!O; 
Mmax -MOMeHT, nepe.u.asaeMblH BbiopaHHbIM saJIOM B BbI

npHMJieHHOM noJio:>KeHJIJI (CM. TaOJI. 63). 
MoMeHT M 8 , nepe.naBaeMhlH BaJioM, onpe.u.em1eTcsi no ipop

MyJie 

M= ~ 

Mm,.~(1--k) 
2 

Mp. a 

. i~. n 
(5) 
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.. 
:c 
= " 0" 
~"' '2i:a~ 
Q,"' "' ... "'t; 

"'"' 0 :S CIC .... ., 
~~.:'.'. 

75 
100 
125 
150 
115 
200 
225 
250 
275 
300 
350 
400 
450 
500 

.. 
~ 
~ 

"' :a"' :s" .,<.... 

"'" ~"' r::., 
(.)~ 

15 
18 
25 
30 
40 
45 
50 
60 
70 
75 

100 
120 
130 
180 

JJ.o 1,5 

d: I 
16 
16 
16 
20 
20 
20 
25 
25 
25 
30 
30 
30 
30 
40 

•• 
D.M 

150 
150 
150 
200 
200 
200 
250 
250 
300 
350 
400 
450 
450 
500 

1,5-3,0 

dB I DM 

16 150 
16 150 
16 150 
20 200 
20 200 
20 200 
25 250 
25 250 
30 300 
30 350 
30 400 
30 450 
40 450 
40 500 

*dB - JIH3MeTP rH6KOro B3Jl3 B MM; 

J1.JIHH3 cHcTeMbl JIHCT3H[.\HOHHOrO ynpaBJieHHll B .MM 

3,0-4,5 4,5-6,0 6,0-7,5 7,5-9.0 

dB I DM I dB· I DM 1--ZFI dB I D.M 

16 150 16 150 
]6 150 20 150 
20 200 20 200 
20 200 20 200 
20 200 25 200 
25 250 25 250 
25 250 25 250 
30 300 30 300 
30 300 30 350 
30 350 30 400 
30 400 40 450 
40 450 40 450 
40 500 40 500 
40 500 40 500 

20 150 
20 150 
20 200 
25 200 
25 200 
25 250 
30 250 
30 300 
30 350 
40 400 
40 450 
40 450 
40 500 

20 
20 
25 
25 
25 
30 
30 
30 
40 
40 
40 
40 

200 
200 
200 
250 
250 
300 
300 
350 
400 
450 
500 
500 

1
--
: ·~ lJ .M - )IH3MeT~ Ma XOBHK3 ynpa BJieHH" B .MM. 

9,0-12.0 

dB I DM 

20 200 
25 175 
25 200 
25 250 
30 250 
30 300 
30 300 
40 350 
40 400 
40 450 
40 500 

12.0-15,0 

dB I DM 

25 200 
25 200 
25 250 
30 250 
30 300 
30 300 
40 350 
40 400 
40 400 
40 500 

~ 
;i: 
<") 

"i 

~ 
.§ 
~ 
Q 
;i: 
i:: 

"' ;:i 
~ 

!ii 
0 
Q, 
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Hcxo.11.sr ea BeJIHqHHhl MOMeHTa M,, Haxo.11.srT yroJI aaKpy
qnBaHHH BaJia <p,. EcJIH Be.nnqnHa <p, OKa:>KeTCH 60Jibllle 

.11.oriycTHMOH A<J>p. a• TO, B 3aBHCHMOCTH OT pa3HOCTH 
A<J>p. a - <p8 , CJie.l{yeT Bhl6paTb BaJI c 66JibllleH KPYTHJibHOii 
:mecTKOCTblO. IlyTeM .11.Byx-Tpex npo6 HaXO.l{HT BaJI, .l{JIH KOTO

poro pa3HOCTb A<i>,. a - q>B oy.11.eT IlOJIQ:>KHTeJibHOH. ECJIH 3TO 
HeB03MO:>KHO HJIH BaJI 6y.11.eT KOHCTpyKTHBHO Heocym.ecTBH
MbIM, TO Heo6XO.l{HMO YBeJIHqHTb nepe.11.aToqHoe OTHOIIIeHHe 

npoMe:>KYTOqffhIX nepe.11.aq i"n. n· 
.il.JIH peBepCHBHbIX IIpHBO.l{OB ynpaBJieHHH :me.naTeJibHO 

HMeTb BaJI paBHOH KpyTHJibHOH :mecTKOCTH B OOOHX HanpaBJie
HHHX. B npOTHBHOM cJiyqae npHX0.11.HTCH yqnThIBaTb aaHH
:meHHYIO :meCTKOCTb BaJia npH ero Harpy:meHHH MOMeHTOM, 
COBna.11.aIOIII.HM no HanpaBJieHHIO c HanpaBJieHHeM HaBHBKH 
BHeIIIHero CJIOH. PeBepcHBHhle BaJihl npnBOJJ.OB ynpaBJieHHH 
cepHiiHo He npOH3BOJJ.HTCSI. BechMa npocTo peBepcHBHhIH 
BaJI Mo:meT OhITb H3rOTOBJieH nyTeM HaBHBKH cooTBeTCTBYIO
III.HM o6pa30M paccqnTaHHOro .l{OilOJIHHTeJihHOro CJIOSI 

(CM. HH:>Ke) 
PeBepcuBHhlii BaJI MO:>KHO noJiyqHTb TaK:me nyTeM c6opKu 

BaJia ea .11.BYX nOJIOBHH O.l{HHaKoBoH KOHCTPYKUHH c npOTHBO
IIOJIO:>KHhIM HanpaBJieHHeM HaBHBKH BHeIIIHero CJIOH. 

fipHMep l. Bb16paTb aan ,llJJR npaBo,lla ynpaaJJeHHR eapHaTopoM 
CKOpOCTH no CJJe,llyJOlllHM .,ll8HHbJM: KPYTRlllHii: MOMeHT, Heo6xO,llHMblii: 
,llJJH BhlnOJJHeHHR onepal(HH ynpasneHHH, Mp. a = 5 KI't;M; ,llJJHHa npH
BO,lla L = 2,5 M; qffcJJO H3rHOOB - 2; MHHHM8JlbHhlfl pa,nHyc H3rH6a 
(! t:::J 250 MM; npHBO.,ll pesepcHBHblii:; HHTepBaJJbl MelK.llY 38KpenJJeHHHMH 
npHBO,ll8 400-500 MM. 

B ABHHOM cnyqae He npe,ll'bHBJJHJOTCH HHKaKHe cneuHaJJbHble Tpe6osaHHH 
K OTHoweHHJO TOqHoCTH peryJJHpOBBHHH. TI09TOMY BBJI Bb16HpaercH HCXO.,llH 
H3 ae.1rnqHHhl pac'lerHoro KPYTHmero MoMeHTa: 

M Mp. ak2 5.1,8 IO 6 
p = k = 0,85 = ' KI'CM. 

3AeCb k = 0,85 (Ta6JJ. 77); kz = 1,8 (Ta6JJ. 65). TBK KaK B npHBO.,lle 
MOlKHO npHMeHHTb ,lleweBhie H pacnpocrpaHeHHble BBJJhl THna Bl. 

BenHqHHa pacqerHoro KPYTHmero MOMeHTa nossonHer Bb16paTb AJJll 
npHBO,lla aan B 1-6 (Ta6n. 63). 

fipHMep 2. TIO,ll06paTb rH6KHii BBJJ, coe.,llHHHIOlllHii ,llB8 KOHTpOJJbHblX 
npHl5opa no CJJe,llyJOlllHM ,ll8HHblM: O,llHH npH6op CBH38H c KOHTPOJJHpyeMHM 
arperaToM, a aropofl nonyqaer apameHHe OT nepaoro npH noMoma rHCS
Koro sane AJJHHoii L = 1,2 M; KPYTHUJ.Hii MoMeHT, Heo6xo.rll!Mb!~. AJJH apa
m.eHHK BToporo npHoopa, Mp. a= 12 KfcM; ollep1-aHHe reoMerpHl!ecKoii: 
oc11 BliJJa CSJJH3KO K npHMOJJHHeli110My; 11pa~eHHe - npaaoe; pasHJU\i 
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e y:rnax no0opara npHBOJJ.HhlX 8aJIOB npu6opoe ue .iton:arna npeeb1W8Tb 
0,6° (~qi = 0,6 rpaJJ.yca): 

Mp. ak2 12 
Mp= k = 0,92 1,0 = 13,05 KI'CM • 

.[lm1 roro qT06hl o6ecneqHTb rpe6yeMyJO roqHOCTb, yron aaKpyqH0a
HHH "'b' npHXOJ\HII(HHCH Ha. I KI'CM MOMeHTa H I M )l,JIHHbl 88Jia, He )l.OJIJKeH 
npe8blW8Tb 8eJIHqHHy 

Acpp. a 0 •6 o 0384 
LMp = l,2· 13,05 = ' rpaJJ.. 

ConocT88JleHHe 9TOH 8eJIHqHHbl c JJ.8HHbIMH ta6JI. 63 nOK83bl88eT, qro 
6ea npHMeHeHHH npoMeJKyroqHbIX nepe.11aq HH OJJ.HH 8811 He MOJKet yJJ.08Jiet
BOpHTb npeJJ.'bH8JIHeMhIM tpe6o88HHHM. H8H6o11ee npocthlM 8HJJ.OM npoMe
JKytoqHoil nepe.118qH H8JIHetcH 011HocryneHq8T8H U:HJIHHJJ.pHqecK8H nepe
JJ.8q8, B JJ.8HHOM c11yq3e npH 88eJJ.eHHH npoMeJKyroqHoil aepe.113qH c nepeJJ.8-
roqHblM OTHOWeHHeM OKOJIO 10, qro 6JIH3KO K rrpeJl.eJiy Jl.JIH o6blqHblX 0Jl.HO
cryneHq8ThlX U:HJIHHJlpHqecKHX nepe)l.8q, MOlKHO HCnOJib3088Tb 88Jlhl B2-12-9 
H Bl-20 . 

.UJIH co6J110j\eHHH CHHXpOHHOCTH 8 p800Te oOOHX npH6opo8 JJ.O H nocJie 
rtt6Koro 88118 880)\HTCH OJ\Hli8K08ble npoMeJKyToqHble nepeJJ.8qH, CTepe)l.8· 
roqHoe otHmueHHe nepe.118qH, 88eJJ.eHHoii noc11e rn6Koro 88118, p88HO 

(ta6JI. 79) 

~ = 0,6°; ~5 = ~1 = 0, 133° (JJ.JIH sy6q8ThlX KOJiec 2-ro KJl8CC8 TOqHoCTH [ 4 ]); 
~2 He p8CCM8TpH88eTCH; ~3 = 'i'ylMp = 0,~4· 1,2· J:_:l,(i5 = 5,33° (i;e0epc 
yqreH 88e)l.eHHeM Kosqxjmu:HeHT8 k2 8 8eJIHqHHY MOMeHT8 Mp) . 

. " /' 0,62 - 0,1332 I 
'n. n = V 5,332 + 0,1332 = 9,12' 

TaKHM o6p830M, npHMeHH!! rn6KHil 88JI B2-12-9 H 88eJJ.H 8 npH80J\ ay6-
.• I , 

q3TblenepeJJ.8qu 'n. n = 9,12 Hin. n = 9,12, MO:lKHO o6ecneqHTb Heo6-

XciJJ.HMYIO roqHOCTb. 
Ec11H 3y6<!8tble nepeJJ.8qH 11sroro011eHbl no 3-My KJI8ccy roqHocrH 

" 1 
~5 = ~ 1 = 0,283° [4 ], TO in. n = 1012 • P83HHU:8 HecymecreeHH8 

H MOJKHO orp8HHqHTbCH 3-M KJI8CC0M TOqHOCTH sy6q8Tb1X KOJiec. 
" 1 , 

CTpH yct8H08Ke npoMeJKyTOQHhIX nepe)l.aq in. n ~ 20 H ln. n ::::: 20 

MOJKHO HcnOJib3088Tb B8JI 82-8,2. CTo KpyTHIU.eMy MOMeHtY OH ~l!On~e 
npHMeHHM T8K JKe, K8K H ea11 B2-6,5. . .· · 

npuMep 3. no.1106p8Tb 88JI npH80)1,8 ynp8BJiemrn P8JJ.HOnepeJJ.8T.':IHKOM 
no CJie,nyiomHM ,ll.8HHb1M: notpe6HhlH t<pytHmHA MOMe.HT Mp. a= 2 ICfl)M.; 
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.lVIHHa npHao.na L ~ 8,5 .M; pa,nHyc H3rH6a Q ~ 150 MM; 'lHCJIO H3rH6oB -3; 
npHao.n peaepcHBHhlii; .nonycKaeMaH norpewHOCTb yrna noaopOTa ynpaa
JIHeMoro o6beKTa d<pp. a = 2°; yrnoaoe nepeMeUJ,eHHe ynpaanHeMoro 
o6beKT8 .nomKHO COOTBeTCTBOB8Tb yrnoBoMy nepeMell(eHHIO CTpeJIKH
YK838TeJIH (<pp. a= <pK); 6poHH 38KpenneHa no aceif ,nJIHHe c ae6:)JlhWHMH 
HHTepB8Jl8MH: 

M _ Mp.akz 
p- k 

2· 1.6 
= --- = 4 KI'CM. 

0,8 • 

3,neci, k2 = 1,6 (T86JI. 65), T8K K8K npe.nnoJIOlKHTeJlbHO npHHHM8eTCH, 
'lTO B npHao.ne 6y,neT npHMeHeH aan THna B2 ,nHaMeTpOM He 6onee 6 .MAt; 
k = 0,8 (Ta6n. 77). Heo6xo,nHMaq TO'lHOCTb 6y,neT 06ecne11eHa, ecnH 'ljly 
6y,neT MeHbWe 0,059° Ha 1 M ,nJIHHbl B8Jl8 H Ha 1 KI'CM KPYTHII(ero MOMeHT8. 

· EcnH npHMeHHTb aan B2-4, npHMepHo no,nxo,nHII(Hii no aeJIH'lHHe nepe
.naeaeMoro HM KPYTHll~ero MoMeHT8, TO nocne B8Jl8 Heo6xo,nHMO BBecTH. 
npoMeJKyTO'lHb!e nepe,na'lH c nepe,naTO'lHhlM OTHOWeHHeM 

" -. I £2 - ~ s~ - s~ 
'n. n = v s~ + ~ s~ . (T86JI. 79) 

BMH'lHH8MH ~ s~ H ~ ~~ MOlKHO npH npe,naapHTeJlbHOM pac'leTe 
npeHe6pe'lb, T8K K8K OHH BO MHOro pa3 MeHbWe KBa,npaTa .nonycTHMoii 
owH6KH H TeM Gonee Kea.npaTa owH6KH, aeo,nHMoii rH6KHM BaJIOM. 

s = 2°; sz = 0,5° (u.eHa .neneHHH 1°); 

£3 = 'ljlyLMp = 35·8,5·4 = 1190°; ·" 1 
'n.n=515· 

IlpHao.n nony'lHTCH CJIHWKOM rpoM03'AKHM, CJIOlKHhlM H .noporHM. 
Ecirn npHMeHHTb B npHeo.ne aan B2-6,5 (£3 = 2,2 · 8,5 · 4 = 74,7), TO 

·" 1 
'n. n = 38,7. 

Tiocne rH6KC'rG B8Jl8 MOlKHO ycTaHOBHTb 11epBH'lHYIO nepe.na11y c nepe.na-
" 1 TO'lHblM OTHOWeHHeM ln. n = 40' o,nH8KO .no rH6Koro B8Jl8 YCT8H8BJIHB8Tb 

riepBH'lHYIO nepe.na11y '~· n = 40 HeJib3H, T8K K8K 0H8 noJly'lHTCH C8MOTOp
M03HII(eH. B 3TOM cny11ae y.no6Ho ycTaHoBHTb .nayxcTyneH11aTy10 U.HJ1HH,np11.-
11ecKy10 nepe.na11y 

Pyr<O:HTKY ynpaaJieHHll MOlKHO CBll38Th c npoMeJKyTO'lHb!M B8JIOM, 
a CTpeJIKY-YK838TeJlb - c THXOXO'AHblM B8JIOM nepe,na'lH. B 3TOM aapH8HTe 
6y,neT pe3KO yMeHbWeHO ycHJIHe, HeoGxo,nHMOe ,nJIH H8CTpOiiKH, H o,nHO
apeMeHHO co6J110,neHa CHHXpOHHOCTb epameHHH ynpaBJIHeMoro o6beKT8 
H cTpMKH-yKasaTMH. MeHHH aeJIH'lHHbI 11acTHbIX nepe,naTO'lHhlX OTHowe-
HHii i; II '~· MOlKHO .no6HTbCH H8HOOJ1ee no.nxo,nHUJ,HX BeJIH'lHH ycHJIHH 
H apme1rn ttacrpoltKFJ, 



" I ECJIH ycraHOBHTb B npHBO):\e BaJI B2-8,3, ro in. n = 1213• CneJ:\O· 

sareJibHO, MOJKHO o6oiirHcb BBe):\eHHeM B l.\enb apHBOAa OJ:\HOcryneH'laTblX 
l.\HJIHHJ:\PH'lecKHX npoMeJKyTO'lHb!Jr aepe):\a'l. 

BbICiop roro HJIH HHoro sapHaH_ra oapel\eJIHTCll coo6paH<eHHl!MH seca 
npHBO):\a, ero CTOHMOCTH, ycJIOBHH paOOTbl, a T8KJKe B03MOJKHOCTllMH 
H3roroBJieHHll rex J:lllH HHbIX rimoB apoMeJKyTO'lHbIX aepel\a'l. 

8bl6op 6poHH 

Bb1t5op t5pom1 cyrn.ecTBeHHo Bmrn:eT Ha pat5oTy 11pHBOJla 

y11paBJieHmI. B 11pe.n.eJiax H3rnt5oB, .n.011ycKaeMhIX MHHHMaJih· 

HhIMH pa.n.HycaMH, Bcer.n.a :meJiaTeJibHO 11pHMeHSITh HaHt5oJiee 

:mecTKyIO t5poHIO, yMeHhIIIaIOW.YIO yroJI 3aKpytrnBaHHSI 

H 110BbIIIIa10w.y10 ycToli11HBOCTh 11pHBOJla 11poTHB 11eT Jieot5pa-

30BaHHSI. BpoHIO CJie.n.yeT 3aKpe11JISITh B B03MO:H<Ho t5oJibIIIeM 

llliCJie TOlleK, ocot5eHHO 11pli 3HaqHTeJibHOH JlJIHHe 11pHBO,ll.a. 

TipH CTaU.HOHapHOM pac110Jio:H<eHHli 11pHBO)l.a BMeCTO t5poHH 

MO:H<Ho 11pHMeHSITh rna,ll.KHe Tpyt5h1. B 3TOM cJiy11ae Be.irn11HHbl 

.n.011ycKaeMbIX MOMeHTOB JlJISI BaJIOB 11pHBOJlOB HeBbICOKOH Toq

HOCTH MoryT t5h1Tb yBeJIHlleHbl Ha 50-100 % 110 cpaBHeHHIO 

c 11pHBe)l.eHHb!Mli B Tat5JI. 63. 
Tipli t5Jiaro11pHSITHbIX yCJIOBliSIX KOpOTKlie BaJibl 11pHBOJlOB 

y11paBJieHHSI MoryT 3KCl1JiyaTHpoBaTbCSI t5e3 t5poHH. 

3a3op Me:m.n.y BaJioM H t5poHeli oKa3bIBaeT He11ocpe.n.cTBeHHoe 

BJIHSIHHe Ha TOllHOCTh 11pHBOJla. CJie.n.yeT cTpeMHThCSI K MHHH· 

MaJihHhIM 3a3opaM 11opsi:.n.Ka (0, 1--0,2) D, r.n.e D - ,ll.HaMeTp 

BaJia. ,il.JISI 11pliBOJlOB c l10CTy11aTeJibHblM pat5011HM JlBH:H<e· 

HHeM BaJia :meJiaTeJieH 3a3op He t5oJiee 0, lD. 
BpoHIO Bhlt5HpaIOT H3 HOMeHKJiaTyph1, 11pHBe,ll.eHHOH B rn. II. 

TaM :me 11pHBe,ll.eHbI peKoMeH.n.aU.HH 110 Bhit5opy t5poHH c y11e

TOM BHeIIIHeH cpe,ll.bl • 

.UaHHbie )l.JISI Bblt5opa KOHCTPYKU.HH HaKoHellHHKOB BaJia 

li apMaTypbI t5poHH, a TaK:H<e HeKOTOpbie Tlil1liqHble KOH· 

CTPYKU.HH 11pHBOJlOB y11paBJieHHSI, KOTopbIMH MO:H<Ho pyKo

BOJlCTBOBaThCSI, 11pHBe)l.eHbI B rn. II H III. 
Pac11eT H KOHCTpyHpoBaHHe 11poMe:myToqHbIX 11epe.n.a11 11po

H3BOJlHTCSI B COOTBeTCTBlili c 11. 2 li ot5W.HMH 110JIO:H<eHHSIMli, 

KacaIOW.HMliCSI paclleTa COOTBeTCTBYIOllI.liX Tlil10B 11epeJlall. 

KottcTpyHpoBaHHe Y3JIOB 11pHcoe,ll.HHeHHSI 11pHBOJla K y3JIY 

y11paBJieHHSI li y11paBJISieMOMY arperaTy 11pOH3BOJlliTCSI 

Ha octtoBaHHH 110Jio:meHHH rn. I II H 11pHBe)l.eHHhIX TaM :me 

11pHMepoB. 
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OCHOBbl TEOPHH PAC'IETA rH6KHX BAJIOB [9] H [4] 

TipHBeAeHHble HH:me Teopen1.11ecKHe OCHOBbl pac11eTa rHO
KHX npOBOJIOlJHbIX BaJIOB Ha Kpy11eHHe H H3rHO [9), [4) 
OCHOBaHbl Ha npe.n.noJio:meHHH, llTO cooJIIOAaIOTCH CJieAyIOW.He' 

YCJIOBHH: 
1) B HeHarpy21<eHHOM COCTOHHHH ~ce CJIOH BaJia nJIOTHO 

npHJieraIOT 0)1.HH K .n.pyroMy' HO AaBJieHHH Me:m.n.y CJIOHMH 
He3HalJHTeJibHbl; 

2) Me)l{Ay coce)J.HHMH BHTKaMH Ka:mAoro CJIOH HJIH, no KpaH

HeH Mepe, Hapy21<HOro CJIOH BaJia npoMe21<yTKOB HeT, HOH )J.aB
JieHHH Me2KAY BHTKaMH 0)1.HOro H TOrO 21<e CJIOH oTCyT

CTBYIOT; 
3) B pe3yJibTaTe HaBHBKH BaJia HJIH noCJieAYIOW.HX TeXHO

JIOrHllecKHX onepauH·H npy»rnHbl, COCTaBJIHIOlUHe CJIOH BaJia; 
He HaXO)J.HTCH B COCTOHHHH pacrn:meHHH BAOJib era OCH; 

4) npy21<HHbl, COCTaBJISIIOW.He CJIOH BaJia, HMeIOT MaJihIH 
war, T. e. npH BbIBO)J.e paclleTHbIX <f>opMyJI CHHYChl HJIH TaH
reHCbl yrJIOB nO)l.'beMa npy21<HH M02KHO ClJHTaTb npeHe0pe21<HMO 
MaJibIMH no cpaBHeHHIO c eAHHHUeii. 

YKa3aHHble ycJIOBHH Jiy11we Bcero cooJIIOAaIOTCH )J.JIH 
«HepacKpy11HBaIOW.HXCSI» BaJIOB. TipH cnocooe HaBHBKH, npH
HSITOM Ha 0Te11ecTBeHHblX 3aBOAax, 9TH ycJioBHH cooJIIOAaIOTCH 
TaK21<e BechMa y.n.oBJieTBOpHTeJihHO, ecJIH TOJibKO BaJibl nocJie 
HaBHBKH no)J.BepraIOTCH AOCTaTOlJHO AJIHTeJibHOMY OTnycKy. 
B ocTaJihHblX cJiy11aHx HMeIOT MecTo ooJiee 3HalJHTeJibHble 
OTKJIOHeHHH. 

TipH 3anHCH pac11erHbIX <f>oPMYJI npHHHTbl CJieAyIOW.He 
0003HalJeHHSI: BHyTpeHHHH CJIOH BaJia CllHTaeTCSI nepBbIM, 
a Hapy:mHbIH: - nocJie)J.HHM, HJIH. m - .M, rAe m - lJHCJIO 
cJioeB BaJia; D -cpe)J.HHH )J.HaMerp CJIOH i (i = 1,2, .. ., m); 
R1 - cpe)J.HHH pa.n.Hyc CJIOSI i; di - AHaMeTp npoBoJioK, 
oopa3yIOW.HX CJIOH: i; n1 - llHCJIO npOBOJIOK B CJIOe i; Cl = 

= ~i - HH)J.eKC npy21<HH, oopa3YIOW.HX CJIOH i. 

PacTHJKeHHe moKoro eaJia 

PacTHHYThlH rHOKHH BaJI paccMaTpHBaeTCSI KaK cHcTeMa 
He3aBHCHMO paooTaIOW.HX napaJIJieJibHO BKJIIOlleHHblX npy-
2KHH, oopa3yIOW.HX BCe CJIOH BaJia, 

m 
p """.AG ~ (dini)• 

BL ""1J ca • 
1-1. l 

(6) 
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rAe P - CHJia, pacrnrnBa10w.aH rnt5KHH Ban; G - MOAYJib 
CABHra; I. - YAJIHHemi:e Bana; L - AJIHHa BaJia. 

YAJIHHeHHe rHt5Koro BaJia onpeAe.nHercH no ¢opMyne 

PL 
A =-y· (7) 

rAe A - :iKecTKOCTb pacrn:iKeHHH rnt5Koro BaJia 

m 

A = !!.... '' (din1)2 

8 -"ii 2 • 
i=I Ci 

(7a) 

HaHt50JihIIIHe KacaTeJibHble ttanpH:lKeHHH B nonepe1rnhlx 
cecreHHSIX BHTKOB CJIOSI i Bb!CfHCJISIIOTCH no ¢opMyJie 

t = PGn1 (l _5_ _7_) 
1 nAc; + 4C1 + sc; · (8) 

Paccrerbl noKa3aJIH 3HaC£HTeJibHYIO ttepaBHOMepHOCTh BeJIH· 
CJHH ttanpH:iKeHHH no CJIOHM BaJIOB • .il.JIH BaJioB Bl, HanpHMep, 
ttanpH:iKeHHH Bo· BHYTpettHeM cJioe npesocxoAHT HanpH:iKeHHH 
B Hapy:lKHOM CJIOe B cpeAHeM B 5-10 pa3, CfTO ot5'bHCHHeTCH 
MaJiblMH HHAeKCaMH HaBHBKH BHyTpeHHHX CJIOeB lIO cpaBHe

HHIO c Hapy:lKHblMH (MeHbIIIe B 2-3 pa3a, a HHOrAa H t5oJiee). 
TipH BeJIHCfHHax HaHt50JibllIHX AOlIYCKaeMblX oceBhlX Harpy-

30K, peKoMeHAyeMhlX TY (cM. Tat5JI. 53, 54), KaTaJioraMH 
H cnpaBOCfHHKaMH [2], [5], [7J, [8J. BHyTpeHHHe CJIOH BaJIOB 
nJiacTHcrecKH Ae¢oPMHpy10TCH, crro yKa3hIBaeT Ha Heot5octto· 

. BaHHOe 3aBhIIIIeHHe BeJIHCfHH 3THX Harpy30K. 

H3rH6 rH6Koro ea.na 

TipeAnoJiaraercH, CJTO ot5pa3y10w.aH ttapy:iKHoro CJIOH BaJia, 
pacnoJio:iKeHHaH B lIJIOCKOCTH H3rHt5a co cropOHbl BOrHYTOCTH, 
B npouecce Ae¢opMaUHH BaJia He H3MeHHeTCH no AJIHHe 
H, CJieAOBaTeJibHO, AJIHHa reoMeTpHcrecKOH OCH BaJia npH 
H3rHt5e yBeJIHCJHBaeTCH. l13rHt5 BaJia AJIHHOH L npoH3BOAHTCH 
ABYMH npoTHBOlIOJIO:lKHhlMH napaMH CHJI, MOMeHT KOTOpbIX 

paBeH Mu. 
3aBHCHMOCTb Me:lKAY KpHBH3HOH reoMerpHcrecKOH OCH BaJia 

H H3rHt5aIOW.HM MOMeHTOM Bb!pa:iKaeTCH ¢oPMYJIOH 

(9) 
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r)J.e Qo - pa,ll.Hyc KpHBH3Hbl reoMeTpHllecKOH OCH BaJia; 
B - :>KecTKOCTb H3rnt5a BaJia npH K03Cpq:mu.HeHTe nyac

COHa, paBHOM 0,3; 
m 

B = GD7n ~ (dini)2[1+1,13 (J!.i.)2J. (10) 
32 ~ c2 Dm 

i=l i •. 

BeJIHlJHHa, HaXO)J.HIII,aHCH no)]. 3HaKoM l:, HBJIHeTCH MepHJIOM 

BJIHHHHH CJIOH i rnt5Koro BaJia Ha ero :>KecTKOCTb npH H3rnt5e. 

Pac11eThI noKa3bIBa!OT, 11To BJIHHHHe BHyTpeHHero CJIOH BaJia 

Ha :>KecTKOCTb H3rnt5a BaJia 3HalJHTeJibHO t5oJihllle BJIHHHHH 

ocTaJihHhIX CJioeB. 0Ho cocTaBJIHeT, KaK npaBHJio, 30-50% 
OT BJIHHHHH BCex OCTaJibHbIX CJIOeB BMecTe B3HTblX Ha :>KecT

KOCTb H3rnt5a BaJia. .LI.JIH t5oJibllIHHCTBa cyw:ecrny!OIII,HX 

KOHCTPYKU.HH BaJioB HaHt5oJihIIIee BJIHHHHe Ha :>KeCTKOCTh 

H3rnt5a OKa3hIBaeT BHyTpeHHHH CJIOH. 3To ot5'bHCHHeTCH 

B oCHOBHOM TeM, llTo B cyrn.ecrny10rn.11x KOHCTPYKU.HHX npy

:>KHHhl, ot5pa3y!OIII,He BHyTpeHHHH CJIOH BaJia, HMe!OT CJIHIIIKOM 
MaJibIH HH)J.eKC. 

I(acaTeJibHhle HanpH:>KeHHH B onaCHhIX nonepeqHbIX ce11e

HHHX BHTKOB CJIOH i, pacnoJio:>KeHHb!X co CTOpOHbl BOfHYTOCTH 

rnt5Koro BaJia B llJIOCKOCTH H3rHt5a10rn.ero MOMeHTa, paBHbl 

't' = GDm · ~ /i + 1 l 3 Di + ( 1 25 + 0 75 Di ) _I + 
1 2<tQ0 C1 l ' Dm ' ' Dm C1 

+ (o.875 + o,39 g~)~;]· (11) 

HaHt5oJibIIIHe HanpH:>KeHHH B03HHKa!OT B npoBoJioKax BHyT

TpeHHero CJIOH. I(aK H B CJiyqae pacTH:>KeHHH, B03HHKHOBeHHe 

t5oJibllIHX HanpH:>KeHHH BO BHyTpeHHeM CJioe ot5'bHCHHeTCH 

TeM, lJTO npy:>KHHbl, ot5pa3y!OIII.He BHyTpeHHHH CJIOH, HMe!OT 
CJIHIIIKOM MaJibIH HH)J.eKC HaBHBKH. 0THOIIIeHHH HaHt50JibllIHX 

HanpH:>KeHHH BO BHyTpeHHeM CJIOe K HaHt50JibllIHM HanpH:>H:e

HHHM B Hapy:>KHOM CJioe )J.JIH BaJIOB Bl paBHo B cpe)J.HeM 4-6 
(KaK 3TO BH)J.HO H3 ¢opMyJibl (11), BeJIHlJHHa OTHOIIIeHHH 

He 3aBHCHT OT BeJIHlJHHhI pa,ll.Hyca KpHBH3HbI Q0). CTpH MHHH

MaJihHhIX 3KCnJiyaTaU.HOHHbIX pa,ll.Hycax KpHBH3Hbl B npOBO
JIOKax BHyTpeHHHX CJIOeB B03HHKa!OT BecbMa 3Hal{HTeJihHbie 

HanpH:>KeHHH, onaCHOCTb OT KOTOpb!X yBeJIHlJHBaeTCH TeM, lJTO 

npH Bparn.eHHH BaJia OHH H3MeHHIOTCH no CHMMeTpHllHOMY 

U.HKJIY' Bbl3bIBaH ycTaJlOCTHOe pa3pymeHH.e npoBOJIOK. 
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PacqeTHhle cpopMyJihl noJiyqeHhl oe3 yireTa CMSITHSI nposo
JIOK OT CHJI Ha)Kanrn 0)1.HOH Ha .upyryJO, B03HHKaJOIII.HX npu 
3aKpyllHBaHHH saJia. 

3aBHCHMOCTb Me)K)l.y KpHBH3Hoii H H3moaJOIII.HM MOMeHTOM 
npe,zteapHTeJibHO 3aKpyqeHHOro H paCTSIHyTOro BaJia Bb1pa
)KaeTCS1 <t>opMyJIOH 

(l2) 

r,D;e B 1 - :m:eCTKOCTb H3rKOa npe.11.BapHTe..JihHO 3aKpylleHHoro 
H paCTHHyToro rnoKoro saJia; 

r,zte 'i' - noroHHf?IH yroJI 3aKpyq1-1BaHHS1 saJia, Bb1pa:m:eHHblH 
B pa,ztHaHax, no.11.eJieHHhlX Ha .11.JI1rny saJia; B - CM. ¢op
MYJIY (10); A -CM. <f>opMyJiy (7a). 

TaKHM oopa30M, :m:ecTKOCTb H3rHOa npe.11.sapHTeJibHO 3aKpy
qeHHOf0 saJia ooJihWe :m:ecTKOCTH H3rnoa He3aKpyqeHHoro 
BaJia. )l(eCTKOCTb H3rH6a BaJia 3aBHCHT OT norOHHOro yrJia 

3aKpyqHBaHHSI "' H paCTSlrHBaJOm.eii: CHJlbl p. 

Kpyqeuue rnoKoro saJia 

3a,D;alla 0 KpylleHHH ru6Koro BaJia c npOH3BOJlbHbIM llHCJlOM 
CJIOeB paCCMaTpHBaeTCSI KaK oooom.eHHe OOJiee qacTHOH 
3a,ztallH o KpylleHHH saJia, cocrosrm.ero H3 ,ztsyx CJioes (i H i+l) 
c npoTHsonoJIQ:lKHhlM HanpasJieHHeM HaBHBKH. B HallaJihHblH 
MOMeHT 'KOHTaKTHbie CHJibl Me)K.11.Y npOBOJIOKaMH CJioeB paBHbl 
HYJIIO. no Mepe yseJiuqeHHSl KPYTHru;ero MOMeHTa, npHJIO:m:eH
Horo K KOHUaM TaKoro saJia, paCTYT H BeJIHqHHbl KOHTaKTHblX 
CHJI Me:m:.uy npoBOJIOKaMH B3aHMO,lleHCTBYIOIIJ.HX CJioeB. 

CToroHHbIH yroJI 'i' 3aKpyllHBaHHSl rHOKoro BaJia C npOH3-
BOJlbHb!M llHCJIOM KOHTaKTHblX nap CJIOeB 

lj> = MIC + 13; ( MIC )2 (14) 
E~al.t+i · , 'l:Pt,i+i. ' 

I= 1,3, .... m - I / =:a I ,3, .•. , m - 1 

13 Korae-Boni.1o1a& 301 



194 KoHcrpyupoBaHU~ ~epeoa~ c zuoKUMU BaAaMU 

r,!le al, 1+1• ~i• ltI - napaMeTpbI, 3aBHCSIIII.He TOJibKO OT 
KOHCTPYKUHH H pa3MepoB 'ElaJia: 

ai, i+ 1 = 
(D;d;n; + D; -+- 1di + 1ni + i)2 

= 16 c; (1+e;+0,1 cf eJ) +c 1 + 1( 1 +e7+ 1 + o.1cf+1ef+ 1) 

~l. 1+1 = -32e. 1. -(DAni + Dc+1di+1n;+1 )2 X 
\,t, t + 1 

x ' v. D;d;n; + D;+1d; hni+i 
32£1, i+1 6t6iti (d1 + d;ti) 

(15) 

,ilJISI BaJIOB Bl opHeHrnpoBOIJHO MO}l{HO npHHHMaTb ~ 1 , i+i = 
= 0,85. 0,r\HaKo 6oJiee npaBHJibHO B KaLK,r\OM OT.D,eJibHOM 

0,5 1,5 Z,5 J,5 P,,,+ 1 

<J>Hr. 69. fpaqmK 3aBHCHMOCTH K03(t>4JH· 
U:HeHta e1, i+1 OT napaMetpa P;, i+i· 

c.nyqae onpe.D,eJISITb ~;. 1+ 1 no rpaqmKy, npHBe.D,eHHOMy 
Ha cjmr. 69 H no cpop!14yJie 

p. _ d;n; +d1+1n;+1 

'· 1+1 - D;, i+1 

r~e D,, 1+1 = D1 +di= D1+1 -d1+1 · 

61 = d;n; ~d~:~ini+i; I 
;r,d; 

61+1 = d d ' ;n;+ i+1ni+1 

( 16) 

vfaMeHemrn noJrnpHbIX yrJioB, cooTBeTCTBy10m.He nepexo.D,y 
OT O,ll,HOH TOIJKH KOHTaKTa K .D,pyroH: OJlH}l{aHIIIeH TOtIKe KOH· 
TaKra .!lJ!SI npoBOJlOK BHyTpeHHero H Hapy}l{HOro CJIOeB KOH· 
TaKTHOH napbl, COOTBeTCTBeHHO paBHbl 20, H 20;+1· 

DoroHHbIH yro.n 3aKpyIIHBaHHSI 'ljl no )\aHHOMy KpyTHIII.eMY 
MOMeHTY MK BbitIHCJISieTCSI B cJie.n.y10meii nocJie~oBaTe.trb· 
HOCrH: ,!lJISI KaLKAOH KOHTaKTHOH napbl CJlOeB onpe,lleJISIIOTCSI 
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yrJibl 61, 61+1 (16), 3aTeM -K03<MmuHeHTbl ai, l+l• ~,. i+l (15) 
u nocJie 3Toro - norOHHbIH yroJI aaKpytrnBaHHH 'IP (14). 

HanpH>KeHHH B rnt5KHX npoBoJioqHbIX BaJiax OT aaKpyqu
Baiorn.ux MOMeHTOB He3HaqHTeJlbHbl H B t5oJibIIIHHCTBe CJiyqaeB 
HMH MO>KHO npeuet5peqb, <l>opMyJihI JJ.JIH onpeJJ.e.TieHHSI uau
t5oJihIIIHX uanpSl>KeHHH B npOBOJIOKaX CJIOeB HMelOT BH)I.: 

ai = ---=-3_2M;'=, ,--'·-'---=-1---,--- [Ci6i + 
an ( Dmi + Dn-1ni+i ·) d~ 

o, fl;1-1 ' 

+-3 __ 8;+1] 
401+1 4 . 

(17) 

MoMeHTbI M 1, i+i (i = 1, 3, •.. , m -1), BXOJJ.Hrn.neB npa
BSJe qaCTH cpopMyJI (17), npHt5JIH>KeHHO BbltJHCJISllOTCSI 
·no 3a)l.aHHOMY HJIH npeJJ,BapHTe.'lbHO HaiiJJ,eHHOMY noroHHOMy 
yrny aaKpytIHBaHHH BaJia 'lj>, no cpopMyJie ( 17a) 

(17a) 

HanpH>KeHHSI B CJIOHX BaJia B 1-10, BbrqucJieHHhre no cpop
My.11aM (17), npu npe;i;eJihHOM ;i;onycKaeMOM MOMeHTe M" = 
= 90 KfMM (7) paBHbl O' 1 = 1,3 Kr/MM 2; O'-z = 1,7 Kr/MM 2; 
0'3 = -5,0 Kr/MM 2; 0'4 = 4,1 Kf/MM 2• 

KoHTa~THbie·cuJibI B03HHKaJOT Me>K.U.Y npoBoJioKaMH CJIOeB 
B roqKax n'X KOHTaKra B pe3yJihTaTe np1rnomeHHS1 Kpyrnrn.ero 
MOMeHTa K BaJiy. 0.u.HaKO KOHTaKTHbie CHJlbl MOryT B03HHK
HYTb TaK>Ke Memn,y npoeoJioKaMu cJioeB HeHapymHoro BaJia 
KaK CJie,ll.~TBHe B3aHMHOro HamaTHSI O.JJ,HOH npOBOJIOKH Ha JJ.PY
ry10 B pe3yJibTaTe nx HarnmeHHH npn naBHBKe. TaKnM ot5pa-
30M, npn nocTeneHHOM npHJIO)KeHHH KpyTHIII.ero MOMeHTa 
K BaJiy KOHTaKTHbie CHJlbl B03pacTalOT He OT HYJISI, a OT HeKo
TOporo 3HaqeHHH, ot5yCJioBJieHHOro ycJIOBHBMH HaBHBKH 
H. )l.aJibHeHµIHMH_. onepaunHMH TeXHOJIOrHqeCKOrO npou.ecca. 

13• 
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EcJIH yqecTh BJIHHHHe npe.nBapHTeJihHhlX KOHTaKTHblX 

CHJI Ha BeJIHllHHY KOHTaKTHOH .ne¢opMaU.HH [4] H npHHHTb 

PH.ll .nonymeHHii, TO cpopMyJie norOHHoro yrna 3aKpyqHBaHHH 

BaJia MO)KHO rIPHJlaTb BHJl 

~= M" +-'- X 
E ~ a1, 1+1 ·· il£z 

1=1,3, ... , m-1 

x ~ (18) 

i=l,d, , . ., m-1 

MH. n. I+ 1 - MOMeHT HaTH)KeHHH npOBOJIOK ripH HaBHBKe 
. BHeIIIHero. CJIOH KOHTaKTHOH nap bl 

MH.n.1+1 = P1+1n1+1R1+1• 

r.ne P1+ 1 - HaTH)KeHHe npOBOJIOKH. 

YcTOH4HBOCTb rnoKoro saJia [9], [4] 

1. BaJihI c ooJibIIIefl )KeCTKOCTbIO 1rnrn6a TepHIOT ycTofl

llHBYIO npHMOJIHHefIHyIO ¢opMy paBHOBeCHH npH oOJibIIIHX 

Harpy3Kax, He:IB:eJIH BaJibl c MeHbllleH )KeCTKOCTb!O H3rHOa. 

2. BH.n H nocJie.noBaTeJibHOCTb H3MeHeHHH ¢opMhl reoMeT

pHqecKofl OCH ripH yBeJIHlleHHH Kpyrnmero MOMeHTa OJlHHa

KOBhl .llJlH BCex BaJIOB. 3a npHMOJIHHeHHOH ¢opMOH OCH CJie

.11.yeT CrIHpaJibHaH npocTpaHCTBeHHaH ¢opMa. 

3. 4HCJIO BHTKOB CrIHpaJIH, o6pa3yeMOH BaJIOM, yBeJIH

'-lHBaeTCH no Mepe yBeJIHlleHHH Harpy3KH; OJlHOBpeMeHHO 

c 9THM reoMeTpHqeCKHe napaMeTp_bI BHTKOB CTaHOBHTCH C5oJiee 

OJlHOpO,llHbIMH. 

4. Dptt OJlHHaKoBofl Harpy3Ke BaJia 'lHCJIO BHTKOB cnHpanH 

TeM oOJibIIIe, qeM MeHhIIIe )KeCTKOCTb H3rH6a BaJia H qeM 

C50Jibllle KOHCTPYKTHBHb!H yroJI rIO,llbeMa BHTKOB B npOBOJioq

HblX CJIOHX BaJia. 

5. 4eM ooJibIIIe nJIOTHOCTb HaBHBKH, TeM 66JihIIIaH Harpy3Ka 

(npH npoqHx paBHbIX ycJIOBHHX) TpeoyeTCH JlJIH BhlBe.neHHH 

BaJia H3 cocTOHHHH ycTOH'lHBOCTH. 

6. DoTepH ycTOH'lHBOCTH COripOBO)K,llaeTCH, KaK npaBHJIO, 

yBe.rrnqeHHeM noroHHoro yrna 3aKpyqHBaHHH BaJia 'lj), CHH)Ke

HHeM K. n . .ll· H cpoKa CJIY){(Ohl nepe.naqH. B pH.ne CJiyqaeB 
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IlOTepSI ycTOHllHBOCTH JIHMHTHpyeT Harpy30llHYIO cnocot.S
HOCTb nepeJlalJH. 

7. Harpy3otIHaSI cnocot5HOCTh nepeJlaqu MO>KeT t5hITh yBeJIH

lleHa nyTeM npeJlOTBpam.emrn neTJieot5pa3Horo H3rut5a ee H3·3a 
noTepu ycToii11HBOCTH npu noMom.u yBe.n:n11eHHS1 Beca u :>1<:ecT
KOCTH H3rut5a t5pOHH, a TaK>Ke 3aKpenJieHHSI ee B HecKOJibKHX 

TOtIKax. 

lf acToTa coocTeeHHLIX KPYTHJibHLIX KoJieoaHnif eaJia 
npuoopHoro npueo.11.a [ 4] 

DpnBe)leHHaSI HH>Ke <fJopMyJia JlJISI onpe)leJieHHSI 11acTOTbl 
cot5CTBeHHhIX KOJiet5aHHH BaJia nput5opa noJiy11eHa npH cJie

JlYIOlll.HX ilonym.eHHSIX: 
1) CHJibl TpeHHSI Me>KJlY BaJIOM H t5poHeH npeHet5pe>KHMO 

MaJihI; 
2) xapaKTepHCTHKa KPYTHJihHOH )KeCTKOCTH BaJia t5JIH3Ka 

K npSIMOJIHHeHHOH; 
3) BO BpeMSI KOJiet5aHHSI nepeXOJl qepe3 HyJieBOe IlOJIO>Ke

HHe BO Bcex ceqeHHSIX BaJia npoHCXO,ll.HT O,ll.HOBpeMeHHO. 

I f = ' 
2n V ( i + ; ) 'l'ul 

(19) 

r.n.e f - ttaCTOTa cot5CTBeHHblX KOJiet5aHHH BaJia c MarHHTOM; 
J - MOMeHT HHepl.lHH Macchi. BaJia B K2CM ceK2; i - MOMeHT 
HHepl.lHH MaCCbl MarHHTa B K2CM ceK2 ; 'Py - norOHHblH yroJI 

aaKpyttnBaHHSI B 1 ~~ ; L - JlJIHHa BaJia BM. 
M• IC CM 

CKopocn1 aBTOMOt5HJISI, coqTBeTCTByIOm.He onhITHblM 11acTo
TaM cot5CTBeHHbIX K"<JJiet5aHHH BaJIOB, yKa3blBaIOT Ha B03MO:>K:
HOCTb pe30HaHca Ha 9KCnJiyaTal{HOHHbIX CKOpOCTSIX JlBH

>KeHHSI., 

BHyTpeHHHH H3HOC ruoKoro BaJia [ 4] 

BHyTpeHHMH H3HOC rHt5Koro BaJia npoHBJISieTCSI B CHH>Ke
HHH ero KPYTHJihHOH )KeCTKOCTH BCJie,ll.CTBHe H3Hoca npoBO• 
JIOK CJIOeB B TOtIKax HX conpHKOCHOBeHHSI. 

DpH · H3rut5e reoMeTpHttecKoii ocu BaJia no pa.n.uycy Q 
IlOSIBJISleTCSI pa3HOCTb Me)K)l.y rnaraMH BHTKOB Ha BHeIIIHeH 

H BHyTpeHHeH £TOpOHe ff30rHyToro aaJia H, KaK cJle,ll.CTBHC 
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9Toro, OTHOCHTeJibHble noBopOTbl npoBOJIOK npu nepexo.n.e 
OT BHyrpeHHeH CTOpOHbl H3rHOa K Hapy:>KHOH 

r.n.e A. - yroJI OTHOCHTeJibHOro noBopoTa npoBOJIOK npu 
nepexo.n.e OT BHyTpeHHeH CTOpOHbl H3rHoa K Hapy:>KHOH; 
h1 H h2 - mar BHTKa BHenrnero H BHyTpeHHero CJIOeB KOH-
TaKTHOH napbl BaJia c npHMOJIHHeHHOH OCbIO. • 

Do paCtJeTy yrJibl A noJiyqaIOTCSI B rrpe)l.eJiaX OT 0°20' 
.n.o 1°. 8TH yrJIOBble CMeUI,eHHSI SIBJISIIOTCSI npuqJIHOH H3HO~a 
npOBOJIOK B ToqKaX KOHTaKTa, Bb13b1Ba10rn.ero noSIBJieHne 
Me:>KCJIOHHbIX 3a3opoB. 

DpnMepHbIH pacqeT noKa3bIBaeT, qTO .D.JISI npuoopHbIX 
BaJIOB Me>KCJIOHHble 3a30pb1 nopsi.n.Ka 0,001 MM Bbl3bIBaIOT 
nOSIBJieHHe yrJIOB 3aKpyqnBaHHSI, Bb!pa:>KaIOIII.HXCSI .n.eCSIT
KaMH rpa.n.ycoB. · 

Dpe.n.cTaBJieHue o BHyTpeHHeM H3Hoce BaJia MOJKHO noJiy
'lHTb Ha OCHOBe HCnbITaHHil:, no pe3yJibTaTaM KOTOpbIX 
CTpOHTCSI pH.I{ .KpHBbIX 

r.n.e <p0 - yroJI 3aKpyquBaHHSI BaJia; M" __: KpyTHIII.HH · 
MOMeHT. 

KaJK.n.asi H3 KpHBbIX CTponTcsi no ncTe'leHHH onpe.n.eJieH
Horo qucJia .UHKJIOB (ooopOToB) ooKaTKH BaJia. BTopn'lHoil: 
oopaooTKOH KpHBbIX MO:>KHO noJiyqHTb 3aBHCHMOCTb 

(5) 

r.n.e N" - 'lHCJio UHKJIOB ooKaTKH BaJia. 
3aBHCHMOCTb (5) CTpOHTCSI npu cpHKCHpOBaHHOM 3Ha'leHHH 

Kpyrnrn.ero MOMeHTa M"' cooTBeTcTBy10rn.eM 9KCnJiyaTauuoH
HOMY KpyTsirn.eMy MoMeHTy. 0Ha xapaKTepu3yeT npouecc 
BHyTpeHHero H3HOCa BaJia. 

Ko31P<PuuueHTOM OTHOCHTeJibHoff: H3HOCocroiiKocrn (BHy
rpeHHeii) · .n.Byx B~woa K1- 11 MOJKeT CJIYJKliTb seJluqumi, 
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o6parHaH OTHOWeHH!O pa3HOCTeH Me)K,!J.y yrJiaMH 3aKpyqH• 
BaHHH 9THX BaJIOB noCJie H .n.o o6KaTKH 

II II 
KI-II - <p - % (22) 

- qil-<pl ' 

I . II 
r.n,e cpo, cpo - yrnbl 3aKpy11HBaHHH nepBoro H , Broporo 
BaJIOB µ,o o6KaTKH; cp1, cp11 -yrJibl 3aKpyllHBaHHSI nepBoro 

H BToporo BaJIOB nOCJie o6KaTKH. 
Ocot5o oroBapHBaeTCH 11HCJ10 UHKJIOB o6KaTKH H BeJIHllHHa 

Kpyrnruero MOMeHTa, npH KOTOpOM npOH3BO.IJ,HTCH 3aMep 
yrJia 3aKpy11HBaHHH. 

BHewHHH H3HOC rH6Koro eaJia [4] 
CyruHOCTb BHewHero H3Hoca rn6Koro BaJia aaKJ11011aeTCH 

B HCTHpaHHH npoBOJIOK BHeWHero CJIOH B pe3yJibTaTe HX Tpe

HHH 0 6pOH!O 

( I ) l'tn ' Mte --1 -
11 30 

(23) 

r.n,e T - xapaKTepHCTHKa orHOCHTeJibHOH H3HococTOHKOCTH 
O.IJ,HOpOµ,HO H30rHyToro y11aCTKa BaJia; v - KOJIHlleCTBO MaTe· 

pHana, no.n,Jie>Karuero HCTHpaHH!O .n.o noJIHoro ycJIOBHoro 
H3HOCa (H3HOCa npoBOJIOK HanOJIOBHHy)" O.IJ,HOpOµ,HO H30rHy
TOrO y11acTKa, B .M~t 3 ; A - pa6ora CHJI TpeHHH Ha noBepxHOCTH 
H3HOCa O.IJ,HOpO.IJ,HO H30rHyToro y11aCTKa B eµ,HHHUY BpeMeHH 
B KI'MMlceK; ri - K. n; µ,. O.IJ,Hopoµ,HO H30rHyTOro y11acrKa 
BaJia; l - .IJ,JIHHa oµ,Hopoµ,HO H30rHyTOrO y11aCTKa BaJia B .M.M. 

CpaBHHTeJibHy10 opHeHrHpoB011Hy10 oueHKy O'J'.HOCHTeJibHOH 
H3HOCOCTOHKOCTH .n,Byx BaJIOB Ha y11aCTKaX, H30rHYTblX 
no MHlJHMaJibHb!M pa.n,HycaM KpHBH3Hbl, MO>KHO noJI.YllHTb 

no cpopMyJie 

K _ T n _ Dndn ( fi- I) 
" i - Ti - D,dt ( ~" - I) ' (24) 

r.n.e Kn 1 - pac11eTHb!H K09cp¢HUHeHT OTHOCHTeJibHOH H3Hoco
CTOHKo'crn HJIH .IJ,OJirOBelJHOCTH no H3HOCY n-ro BaJia no OTHO· 
weHH!O K H3HOCy nepBoro BaJia; n H 1 - HH.IJ,eKCbl, OTROCH· 

mHec.sJ K cpaBliHBaeMbIM BaJiaM. 
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Hcxo,!\HhIM HJIH ocHOBHhIM YAOOHO cqHTaTh BaJI, cpeAHH.ff 
AOJiroae1rnocTh KOToporo B IJacax npH ,!\aHHhIX ycJioBHHX 
paoOTbl H3BeCTHa. 3TO ,!\aeT B03MO:lKHOCTh npOH3BeCTH T3KH<e 
npHOJIH3HTeJihHYIO ou:eHKY ,!\OJiroBeqHOCTH ).{pyroro BaJia 
B IJacax. YcJIOBHH (cMa3Ka, cKopocTh spameHHSI, AJIHHa H3o

rnyToro yIJaCTKa BaJia H T. n.), npH KOTOpbIX onpe,!\eJISIIOTCSI 
BeJIHIJHHhI fJi H fin• ,!\OJI:H<Hhl OhITh O,!\Hl:laKOBhIMH. B npoTHBHOM 
CJiyIJae Hy:>KHO npOH3BecTH HeOOXO,!\HMbie nepepacIJeTbI, 
HO TOr)\a TOIJHOCTb ou:eHKH ern.e OOJiee CHH:H<aeTCSI, HJIH ou:eHKa 
sooow,e CTaHOBHTCSI HeBo3MOmHou. 

TOllHOCTb OPHBO){A YOPABJIEHHSI C fH61(HM 
BAJIOM (1], [4] 

BCJie,l(CTBHe MaJioH: KPYTHJihHoH: >KeCTKOCTH rHOKHH BaJI 
BBO,l(HT B npHB0,1( BechMa 3H31JHTe.IJbHYIO CHCTeMaTHIJeCKYIO 
nepBHIJHYIO OlllHOKY 1. CyMMa cucTeMaTHIJeCKOH H npe,l(eJih
HOH 2 OlllHOOK ,l(OJI>KHa OhITh MeHbllle 3a,l(aHHoii BeJIHIJHHhI, 
33BHCSUll,eM OT HeOOXO,l(HMOM TOIJHOCTH peryJIHpOB3HHSI ynpaB
JI5IeMoro oobeKTa. 

Tipe,l(eJibHaSI OlllHOKa noJio:H<eHHSI MOR<eT OhITh yMeHbllleHa 
BBe.D.eHHeM npoMe>K:yTOIJHhIX nepe,l(alJ B npHB0,1(, T. e. nyTeM 

yMeHhllleHHSI KPYTS1rn.ero MoMeHTa, Harpy>Kaiomero saJI, 
a TaK>Ke nyTeM yMeHhllleHHSI yrna 33KPY1IHB3HHSI BaJia, 
T. e. yseJIHIJeHHSI ero KPYTHJihHOii >KeCTKOCTH B ,l(Hana3oHe 
paooIJHX Harpy3oK. PacIJeThI, npoH3Be,l(eHHhie no ¢op
MyJie (18), IlOK33hIBalOT, IJTO nyTeM H3BHBKH npOBOJIOK ITO,!( 

HaTSI>KeHHeM yroJI 33KPYIJIIB3HHSI BaJia npH paoOIJHX Harpy3-
Kax MO>KeT OhITh yMeHhllieH Ha 15-50 % : 

EcJIH HaTsr:lKeHee nposoJIOK npu HaBHBKe TaKoBo, IJTO 
KOHTaKTHble CHJihI B TOIJKaX conpHKOCHOBeHHSI CJIOeB B HeHa

rpy>KeHHOM saJiy OYJJ.YT oJIH3KH K HYJIIO, TO xapaKTepHCTHKa 
KPYTHJibHOH >KeCTKOCTH 3 oy,l(eT HMeTb THilHIJHbIH. xapaKrep 

l IlepBH'IHblMH OUJHelKBMH MeXaHH3MB, KOTOpOMY npHHB,!IJlelKHT ,!IBH· 
Hoe 3BeHo, HB3blBBIOTCl! OTKJIOHeHHl! pacnOJIO>KeHHR B 3BeHe 3JieMeHTOB 
KHHeMaTH'leCKHX nap OT H.neaJibHblX TIOJIO>KeHHH. 

2 Ourn5Koif noJIO}!{eHn.11 ee.no~mro 3BeHa HB3hIBaerc.11 pa3HHJ.t.a noJio}!{e
HHH ee,noMh!X 3eeabeB .neiicrBHTeJihHOro H HlJeaJJbHoro MexaHH3MOB, npoHc
me,D.ma.11 OT HeTO'IHOCTH MexaHH3Ma H noJIO}!{eHHH ee.nylll.HX 3BeHbeB. npe
,ne.llbHOR OIIlH5Koil no.10}!{emrn eeno1v1oro 3BeHa HB3h!BBeTCl! MBKCHMBJibHOe 
B03MO}!{HOe OTKJIOHeHHe OIIlH5Kn nOJIO}!{eHH.11 Be,D.oMoro 3BeHa OT ee cpe.n
aero 3Ha'leHHl!. 

1 CJie,nyer y'IHTblBBTb, 'ITO BCIO,D.y pe'lb H,ner o xapaKrepHCTHKax Kpy
THJibHoi'i }!{eCTKOCTH B npe,neJiaX 9KCnJiyaTaU.HOHHblX KpyTHJ.U.HX MOMeHTOB, 
11epe.11.aaaeMblX BBJIBMH, 
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79. cl>opMyJJbl )I.JUI onpe)le.11enm1 npe)l.eJJbHOH OWH6KH flOJIOJKeHH!I 
ynpasm1eMOfO 9JleMeHra flOHBO)l.8 H nepe)l.8TO'IH&IX OTHOWeHHil 

npoMeJKyro11ablx nepe)l.a'I 

CxeMa npHso11a I Pac•1eTHble lj>opMyJJhl 

.~--{ 
.! 

s =Vs~+ s~ 
L·-·-c$t-O 

;= V sg +iL4(s~ +sf)+£~ 

~ 
1um, np1-rneoper a51 iL4• £~. 
TIOJIYIJHM 

m 1 r 6 = V £g Us-4£3)2 + 6~ ~ 5 n 
L_ 

i5-4= l/ £2 - £g- s~ 

£~ +si 

CxeMa npHBOJJ.a c MHorocryneaIJa-1. 
TblMH npoMe)KyTO'IHbIMH nepe,l\aIJaMH ln = 

v62-~£~-6~ 
£~ +~6~ 

n p H Me 'I a H 11 11:· ). 06o3Haqe111111: m -J;npaB1111lOll\lll\ :'l1!eMellT 
cxeMh!; n - ynpaan11eMh!l1 i>JJeMeHT cxeMbl; 3 - rn KHll sa11; k - CTpenKa; 
I, 2, 4, 5 - sy6qaTb1e Ko11eca; ~ - npe11enh11a11 ow116Ka ynpasn11eMoro 
!>JleMeHTa n B rpa)I.; Ss - npe)leJJbHaH ow116Ka noJloJKeHHll, Bb!3blBaeMall 

180° 
33J<PY'lnaau11eM ru6Koro ll3Jl3 (s• = ,PL -- npn 11Cfi0Jlb30ll3HHH paC'!eTHb!X . n 
)13HHblx no yrny 33KPY'IHB3HHH 11 Ss = 'l>Jf- MK np11 HCflOJlb3oea11uu onblT-
Hb!X )ISHHb!X, npuBe)leHHblX Ta6n. 63); {;2 - npe)leJJbHall own6Ka nonolKe-

A• 
Hllll YnpaBJJlllOJ:qero !>JJCMCHTa m (~• = - , r11e A0 -11e11a 11:e11eHn11 IIIKaJJbl • 2 

Ao 
ynpae111110rqero 1meMe11Ta; np11 aan1Pu1a 11oa11yca s2 = n+ 1 , r11:e n-
'lncno 11:eneunl\ 11a lllicane 110H11yca); Si. ~. - npe11eJibH&1e 01un6K11 3y6'!aTblX 
sa11enneH11l\ 2-1 H 5-4 COOTBeTCTaeHHo; i5-4 - nepe11aTO'IHOC OTHOWeHHe 
sy6qaToro sa11enneHu11 5-4; tn - o6rqee nepe)l3TO'!Hoe OTHollleHne nepe-
)13'1 MexaHR3Ma )leJleHllH ow116K11 (nepe)la'I, BBe)leHHblX nocne ru6Koro 
eana); ::!:~ ~ - CYMMa KB8)1P3TOB nepBll'IHblX OWH6oK MCX3HH3Ma 11:ene111111 

ow116KH (nepe)la'I, eee)leHHblX noc11e ru6Koro eana); 1;6~ - CYMMa KBa11-

paroa nepBH'IHblX ourn6oK nepe11a'l, aee)leHHblX )ID r116Koro eaJJa, 
2. XapaKTep11b1e cnytJall eee11eHHll npoMe>KyTo'!Hb!X nepe11:aq~np11ee-

)leHbl Ha l>CKll33X Ta6JI. 74 H 75. 
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KPHBoil KollTaKTHhlX ,lte¢opMauHH: (KpHBaH B Ha <Jmr. 70) 
rrpH KOHTaKTHOH CHJie, B03pacrnromeif OT HyJieBoro (HJIH 
6JIH3Koro K HyJieBoMy) 3HaIIeHHSI ee. Pa3HOCTh a6cu;Hcc 
Me>K)l.y KpHBhlMH B H A rrpe).l.CTaBJISieT co6oii ,l(OITOJIHHTeJihHhlH 

yroJI 3aKpyIJHBaHHSI BaJia B pe3yJihTaTe KOHTaKTHbIX ,lte¢op

A/ 
I 

I 
I 

I 
I 

MaUHH B. TOIJKax conpHKOCHO

BeHHSI cJioes. KpHsasi B Bhl-
pa>KaeTcSI ypasHeHHeM (1:4). 
KpHsasi (sepHee· rrpsiMaSI) A 
Bhlpa>KaeTCH rrepBbIM IJJieHOM 
ypasHeHHSI (14) H COOTBeTCTByeT 

xapaKTepHCTHKe KPYTHJihHOH 
)KeCTKOCTH BaJia 6e3 yqeTa 

l 9' ).l.e<jJOpMaUHH B MeCTax KOHTaKTa 
l""""----+.:.L..-'----.-- cJioes. BH).I. JIHHHH, rrpn6JIH)Kal0-

V IUHXCSI K KpHBOH B' ,l(OJl)KHbI 

I 
I 

I 

cl>Hr. 70. l<pHsble KPYTHJib· HMeTh xapaKTepHCTHKH KpyTHJih-
Hoif l!CecTKOCTH. HOH )KecTKOCTH saJIOB, rrpome,l(

A - npu OTCY'fCTBHH c6nHlKeHH.R 
cnoes: B - npu uanuquu c6nu
>KeHu11 cnoes u uyneBOM sHaqeuuu 
npeAB8pHTeJlbHblX KOHT8KTHblX 
cun; B' - npu uanuquu npeAB8· 
p11TeJ1bHblX KOHT8KTHblX CHJJ; 
Mn. 8 - MOMeHT npeAB&PHTen&
uoA 98TlllKKH (38KPYTKH); 
4Pn. 3 - yron npeAB&PHTen&nol! 
S8KPY'fKH B8JJ8, COOTBeTCTBYIO
iqeA MOMeHTY Mn. 3; Ms - MO
MeHT, 3aKpyqueaio~uA npe,11sapu
TeJ1&HO 38Kpyqeunb1A Ban; q> -

. 3 
yron saKpyqHsauu11 npeAeapu
Ten&Ho aaKpyqeuuoro sana, cooT
BeTCTBYIO!qHA MOMeHTY M 3• 

IIJHX TepMHIJeCKYIO o6pa60TKY 
npH ).l.OCTaTOIJHO BbICOKOH TeMrre

paType Harpesa H .ll.JIHTeJibHOH 
Bhl).l.ep>KKe. · 

IlpH HaBHBKe BaJIOB co 3Ha
IJHTeJibHbIM HaTSI>KeHHeM rrposo
.HOK B HaIJaJibHbIH MOMeHT Harpy
>KeHHSI BaJia y>Ke HMeIOTCSI KOH

TaKTHhie ,lte¢opMaUHH, SIBJISIIO
mnecSI pe3yJibTaTOM ).l.eHCTBHSI 
KOHTaKTHblX CHJI, BhI3BaHH,hIX 
HaTSI>KeHHeM rrpOBOJIOK rrpH 

HaBHBKe. BH).I. KpHsoH: ocrneTCSI TeM )Ke, O,l(HaKo CMe-
, I 

rn.aeTCSI HaIJaJIO KOOp).l.HHaT (CM. OCH KOOp).l.HHaT M11:; <p 
Ha q>Hr. 70). CMeUJ,eHHe HaIJaJia KOOp,llHHaT no KpHBOH B 
3aBHCHT OT BeJIHIJHH.QI npe).l.BapHTeJibHhlX KOHTaKTHbI_X CHJI, 
T. e. OT BeJIHIJHHhl Harn:)KeHHSI npDBOJIOK rrpn HaBHBKe. 

CoBMecms Koop).l.HHaTHhie ocH M~ ; <p' c ocsiMH Af 11:; <p, noJiy
IJHM xapaKTepHCTHKY Kp)'THJlhHOH >KeCTKOCTH ).l.JISI 9TOrO 
cJiyIIasi (KpHBaH B' Ha qmr. 70). IlosbimeHHe HaTH:iKeHHSI 
rrpOBOJIQK rrpH HaBHBKe BaJia yseJIHIJHBaeT ero KpyTHJihHYIO 

.>KeCTKOCTb H rrpH6JIH>KaeT xapaKTepHCTHKy KpyTHJlhffOH 

)KecTKOCTl1 K rrpSIMOJlHlleHllOH, 
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HaBHBKa saJioB c aa,l(aHHhIM Harn>KeHHeM npOBOJIOK npe.l(
CTaBJIHeT 3Ha1IHTeJihHble Tpy.l(HOCTH. 0.l(HaKO npe,l(BapHTeJib· 
Hoe B3aHMHOe Ha>KaTHe npoBOJIOK O,l(Horo CJIOH Ha npOBOJIOKH 
.l(pyroro, Be'Aym.ee K yseJIHIIeHHIO KpyTHJihHOM >KeCTKOCTH 
m6Koro BaJia, MO>KeT 6hITh noJiyIIeHO nyTeM npe,l(sapHTeJib· 
Horo 3aKpY1IHBaHHH BaJia Ha onpe,l(eJieHHhIH yroJI, COOTBeT

CTBYIOlll.HH: MOMeHTY npel\BapHTeJihHOM aaTH>KKH Mn 8 

(Cf>Hr. 70). neMCTBHe 9TOrO MOMeHTa· (B nepecqere Ha IIaCTHhie 

MOMeHThI, ,l(eUCTBYIOlll.He B KOHTaKTHhIX. napax CJIOeB BaJia) 

aHaJIOrHIJHO ,l(eUCTBHIO MOMeHTOB MH. n.i+ 1 (CM. <lx>PMYJIY [ 18]). 
TaKHM o6pa30M, 3]\eCh no aHaJiorHH c saJIOM, HaBHTbIM 
c 3a}\aHHhlM HaTSI>KeHHeM npoBOJIOK, CMem.aeTCH HaqaJIO KOOp
]\HHaT H COOTBeTCTBeHHO yMeHhIIIaeTCH yroJI 3aKpy1IHBaHHH 
BaJia no,l( B03,l(eHCTBHeM MOMeHTa paooqefi Harpy3KH. 3-ro HBJie
HHe aHaJIOrHIJHO yBeJIHIJeHHIO >KecTKOCTH no,l(IIIHnHHKOB Kaqe
HHH npH c6opKe HX c npe}\BapHTeJihHhIM HarnroM. 

Ha qmr. 71 noKa3aHa KOHCTPYKUHH npHBO,l(a ynpaBJieHHH 
npH nOMOlll,H npe]\BapHTeJibHO 3aKpyqeHHOro BaJia. IlOMHMO 
OCHOBHOro m6trnro BaJia 8 B KOHCTPYKUHIO BBe}\eH TOIJHO 
TaKOH >Ke ,l(OnOJIHHTeJihHhIH rn6KHH BaJI 9, o6pa3yl0lll,HH 
c ocHOBHhIM BaJIOM aaMKHYThIH KOHTYP (HaKOHeIIHHK 3 -
m6KHH BaJI 8 - HaKOHeIJHHK 14 - ay61JaTOe KOJieco 12 -
ay61JaTOe KOJieco 13 - HaKOHeIJHHK 15 - m6KHH _BaJI 9 -
HaKoHeIIHHK 2 - 3y61JaTOe KOJieco 1 - ay6IIaToe KOJieco 4 -
HaKOHeIJHHK 3). 3aKpenHB ay61IaTOe KOJieco 1, npe,l(BapH
TeJihHO paa'he,l(HHeHHoe c KoJiecoM 4, 3aKpy1IHBaIOT KOHTYP 
,l(O noJiyqeHHH MOMeHTa Mn. 3 H aaTeM aaMhIKaIOT ero. Tor,l(a 
3aKpy1IHBaHHe BaJia 6y'AeT npoxO,l(HTb no KpHBOii KOHTaKTHbIX 

'Ae<lx>pMaUMH B CHCTeMe KOOp)l.HHaT M: ; <p1. B 9TOM CJiy'lae 
npH Harpy>KeHHH BaJia, HanpHMep MOMeHTOM M 8 , paBHhIMMn.s• 
yroJI 3aKpy1IHBaHHH <p3 6y]\eT B 2 c JIHIIIHHM pa3a MeH_hllle 
yrna 3aKpyq:HBa.Hl& <pn.3 o6hI1IHOro BaJia npH 3aKpy1IHBaHHH 
ero MOMeHTOM TaKOH >Ke BeJIHIJHHhI (cjmr. 70). B KOHType 
npHMeHeHhI ]\Ba BaJia c O]\MHaKOBbIM HanpaBJierrneM HaBHBKH 
BHellIHero CJIOH. nonOJIHHTeJihHhIH BaJI He Harpy>KaeTCH 
MOMeHTOM pa6oqei% Harpy3KH: ll.JIH yMeHhIIIeHHH conpOTHBJie· 
HHH BaJI ycTaHoBJieH B 6poHe 6 Ha onopax KaIJeHirn (nO'AIIIHn
HHKax 10), paccTOHHHe Me>K'AY KOTOphlMH ¢HKCHpyeTCH npH 
IIOMOlll,H ]\HCTaHUHOHHhIX Tpy6oK HJIH 0Tpe3KOB 6pOHH 7. 

3-roT MeTO,l( . HSJIHeTCH Ha]\e>KHhIM MeTO,l(OM yseJIHIJeHHH 

TOIJHOCTH npHBO]\a ynpaBJieHirn, HO npHBO,l( npH 9TOM 3Ha1rn
TeJlhHO ycJIO>KHSieTC~. 



ct>11r. 71. I<oHCTPYKU.Hll npHBO.!f.3 ynpaBJJeHH<i c npe,11.sap11TeJJbHO 3aKpy'leHHbIM rHOKHM B3JIOM: 
1. 4, 12, 13 - sy611aTble Koneca; 2, 3, 14, 15 - H8KOHe'IHHKH; 5 - Heno)lBHJKHhlil Kopnyc; 6 - 6pons1; 7 - JlHCTaH
UHOHHble Tpy6KH HnH OTpesKH 6poau; 8 H 9 - ru6Kne sanbl; 10 - IlOJlWHilHHKH; 11 - IlOJlBHJKHOil Kopnyc 

ynpasnaeMoro o6~eKTa. 
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PEKOMEH)(ALJ,HH no KOHCTPYHPOBAHHIO fHBKHX BAJIOB [4) 
-

KoHCTPYKUlrn Bana onpe.n.enHeTCH ero )J.HaMeTpOM, qHc-
JIOM CJIOeB, KOJlffq~TBOM H ,n.HaMeTpOM npOBOJIOK B Ka>K,l{OM 
cnoe, HaJJHqHeM HJIH OTCYTCTBHeM cep.n.eqHHKa H HanpaBJie
HHeM HaBHBKH BHeurnero CJIOH. 

CTeneHb pa3pa6oTKH TeopHH pacqeTa rHOKHX sanos 
He ,l{aeT B03MOJKHOCTH BbinOJIHHTb npoeKTHpOBOqHbJH pacqeT 
Bana H JlHlllb B orpaHHqeHHOH CTeneHH n03BOJIHeT BhlnOJIHHTh 

npoBepoqHblH pactieT HeKoTOpbIX ero napaMeTpoB. TeM 
He MeHee H3 pa3pa60TaHHblX OCHOB TeOpHH pacqeTa rHOKHX 
BanoB BhITeKaeT PHA HayqHo ooocHosaHHhIX peKoMeH.n.auHfI 
no KOHCTpyHpOBaHHIO BaJIOB, HCilOJih3yeMblX B npaKTHKe 
npoeKTHpOBaHHH. . 

HoBoe KOHCTPYKTHBHOe perneHHe qacTo MOJKeT OhlTh Haii· 
,l{eHO nyreM no,l{oopa BaJia H3 lJHCJia HMeIOIUHXCH, ,l{aHHbie 
KoToporo Hanoonee noJIHO y.n.osneTsopHIOT npe,l{'bHBJIHeMhIM 
TpeooBaHHHM. BHOCH Ha OCHOBe TeopeTHqeCKHX npe,l{nOCbIJIOK 

H ,l{aHHhIX onhITfl. H3MeHeHHH s KOHCTPYKUHIO H TeXHOJIOrHIO 
H3roTOBJieHHH 9Toro BaJia; MO}KHO nonyqHTb KOMnJieKC 

KaqecTB, y.n.osneTsopHIOlll.HX npe,n.'bSIBJIHeMhlM TpeoosaHHHM. 
0CHOBHblMH TpeoosaHHHMH, npe,n.'bHBJIHeMblMH K BaJiaM 

npHBO,l{OB ynpasneHHH, HBJIHIOTCH MaKCHMaJihHaH KPYTHJih· 
HaH JKecTKOCTh, npHMepHo OJJ.HHaKOBaH KPYTHJihHaH 
>KeCTKOCTb npH paOOTe BaJia B OOe CTOpOHbI H MHHHMaJihHOe 
BHyTpeHHee TpeHHe (9JiaCTHlJHOCTb). 0)1.HOBpeMeHHOe coqe
TaHHe scex 9THX KaqecTB npaKTfttiecKH TPYAHO ,l{OCTH>KHMO . 

.[lnH ysenHqeHHH KPYTHJihHOH JKeCTKOCTH H noBbillleHHSI 
ee CTaOHJibHOCTH HeOOXO.ll.HMO yBeJIHlJHBaTh KOJIHqecTBO CJIOeB 

H npOBOJIOK B CJIOHX (ocooeHHO BHelIIHHX), HaBHBaTh BaJihl 
no,!{ 3a,l{aHHbIM HarnJKeHHeM npoBOJIOK, BbIOHpaTh npOBOJIOKY 
6onee BblCOKOro KallecTBa, He .n.onycKaTh pa3BHBKY CJIOeB. 

0.n.HospeMeHHO 3a ClJeT yMeHhllieHHSI ,n.HaMeTpa npOBOJIOK 
CHHJKaeTCH H3rHOHaH >KeCTKOCTb BaJia. 0.n.HaKO yMeHhllleHHe 
,l{HaMeTpOB npOBOJIOK, yseJIHlleHHe HX KOJIHqecTBa H ynyq
llleHHe KatiecTBa se.n.eT K cymecrseHHOMY y.l{opo>KaHHIO Bana, 
qrn .n.omKHO TaK>Ke yqHTbIBaThCSI npH KOHCTpyHpoBaHHH • 
.[(HaMeTpbI npoBOJIOK B CJIOHX CJie,l{yeT yMeHhlllaTb )l.O ueJie
coo6pa3HOro npe.n.ena. 

TipH KOHCTpyHposamrn pesepcHBHbIX BaJIOB npHBO.ll.OB 
ynpaBJieHHH CJieAyeT yqHTbIBaTh, lJTO KpyTHJlhHaSI >KeCTKOCTb 
OT,l{eJihHbIX CJIOeB He3HaqHTe.JlhHa H npH pacqeTe Ha Kpyqe· 
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HHe eIO npeHet5peraIOT. ilo9TOMY JI.JISI paBHOH )KeCTKOCTH 
BaJia B ot5e CTOpOHbI HeOOXOJI.HMO HMeTb paBHoe 1IHCJIO KOH

TIIKTHbIX nap npH Harpy)KeHHH B OJl.HY li JI.pyryro CTOpoHy. 
PeBepcHBHhIH BaJI B npomBonoJIO)KHOCTh HepeBepcHBHoMy 
,ll.OJI)KeH 005l3aTeJibHO COJI.ep)KaTb He11eTHOe 1IHCJIO CJIOeB. 

TaK KaK BcJie,ll.CTBHe ee reoMeTpn11ecKH~ napaMeTpoB Hapy)K
HaSI KOHTaKTHaH napa HBJIHeTCH OCHOBHOH rpy3oHecymeif 
napoif, TO HeOOXO,ll.HMO ycHJIHTb Harpy301IHYIO cnocot5HOCTb 
napb!, COCTOHll.l,ef1 H3 BTOporo H TpeTbero CJIOeB, 3a C1leT 
HeKOTOporo OCJiaOJieHHH napbll COCTOHll.l,eH H3 nepBoro H BTO

poro CJIOeB. Ho BTOpOH CJIOH BXOJI.HT B ot5e KOHTaKTHb!e napb!, 
no9TOMY ocnat5JieHHe MO)KeT Ob!Th npoH3Be.n.eHo TOJibKO 3a c11eT 

nepBoro cJioH. 
0cnat5JieHHe KPYTHJibHOH )KeCTKOCTH nepBoif napb1 3a c11eT 

yMeHbllleHHSI 1IHCJia npoBOJIOK Hapy)KHOro CJIOH onpaBJI.bI
BaeTCH TaK)Ke TeM, 1ITO B 9TOM CJiyqae Bb!paBHHBaHHe Kpy
THJibHOH )KeCTKOCTH conpoBO)KJI.aeTCH MHHHMaJibHbIM yBeJIH-
1leHHeM H3rHOHOH )KeCTKOCTH. 

,llOCTaTOIIHaH 9JiaCTH1IHOCTb BaJia ,ll.OCTHraeTCH npHMeHeHHeM 

npOBOJIOK MaJioro ,ll.HaMeTpa, npHHYJI.HTeJibHOH pa3pH,ll.KOH 
cnoeB npH HaBHBKe H TepMoot5pat5oTKOH. Pa3pH,ll.Ka cnoeB 

BeJI.eT K cymecTBeHHoMy CHH)KeHHIO KPYTHJibHOH )KeCTKOCTH. 
il09TOMY HaMeTHJICH nepexo.n. K TepMH1leCKH Heot5pat5oTaH
HhIM BaJiaM, 9JiaCTH1IHOCTb KOTOpb!X ,ll.OCTHraeTCH nyTeM 
pHXTOBKH (pa3MHHKH) Ha cneuHaJibHbIX ycTpOHCTBax 
(cM. BaJI B2JI-3,3-A, Tat5JI. 11). 

0cHOBHblM TpeopBaHHeM, ·npeJI.'bHBJIHeMbIM K BaJiaM CHJIO
BhIX nepe,n.aq, SIBJISieTCH JI.OJiroBeIIHOCTb, 3aBHCHll.l,aH B 3Ha1IH
TeJibHOM 1IHCJie cJiyqaeB OT H3HOCOCTOHKOCTH H ycTaJIOCTHOH 
npo1IHOCTH. B COOTBeTCTBHH c 9THM )KeJiaTeJibHO HMeTb KOH

CTPYKUHH BaJIOB CHJIOBbIX nepe)J.aq c MaJioif )KecTKOCTbIO 
H3rHt5a H ooJibIIIHM JI.HaMeTpoM npoBOJIOK Bo BHeIIIHeM cnoe. 
TaKHM ot5pa3oM, H B 9THX TpeooBaHHHx co;i:ep)KHTCH npomBo
pe11ne, BhI3b!BaIOll.l,ee HeOOXOAHMOCTb IlOHCKOB OilTHMaJibHOro 

peIIIeHHH. 
YMeHbIIIeHHe )KeCTKOCTH H3rHt5a BhI3bIBaeT cTpeM.11eHHe 

K yMeHbllleHHIO yrna IlOJI.beMa BHTKOB nyTeM yMeHbllleHHH 
1IHCJia npoBOJIOK B CJIOHX. c JI.pyroH: CTOpOHbI, qpe3MepHoe 
yBeJIH1leHHe JI.HaMeTpa npoBOJIOK BHeIIIHero CJIOH Be,ll.eT K yBe
JIH1leHHIO )KeCTKOCTH H3rHt5a. HeKoTopoe ocJiat5JieHHe sToro 
npOTHBOpe1IHH JI.OCTHraeTCH HHor.n.a TepMHIIeCKOH ot5pat50TKOil: 

Ba.JIOB CHJIOBb!X nepe,n.aq, yMeHblllaIOw.eH: H3rHOHyIO )KeCT-



KOCTb, a cJie,l(OBaTeJibHO, YBeJIH'IHBaiow.eH: H3HOCOCTOHKOCTb 
H ycTaJIOCTHY!O npo'IHOCTb • 

.lI.pymMH cpe.n.cTBaMH YBeJIHIIeHHH H3HococTOHKOCTH 
HBJIHIOTCH HaBHBKa BHeIIIHero CJIOH H3 npoBOJIOK npHMoyroJib
HOro ceqemrn H HCKJIIO'IeHHe TpeHHH BaJia 0 6pOHIO nyTeM 
ycTaHOBKH ero B IIIapHKOilO)l.IIIHilHHKax (CM. qmr. 27). 

B Tex cJiyIIaHx, Kor.n.a OT BaJioB Tpe6yeTCH oco6o BhlcoKaH 

Jl.OJirOBe'IHOCTb, HX CJie.n.yeT H3rOTOBJIHTb IlYTeM c6opKH 
us OTJl.eJibHO HaBHTblX cnnpaJieH:. KoHCTPYKUHH MoryT npu 
9TOM OCTaBaTbCH 6e3 H3MeHeHHH. 

Ba>KeH TaK>Ke Bonpoc o BbIOope .n.naMeTpoB npoBOJIOK Bcex 
CJIOeB. <l>aKTOpOM,. -0npe.n.eJIHIOll.1,HM BeJIH'IHHhl .n.e¢opMaUHH 
H HanpH>KeHHH B npoBOJIOKax BO BpeMH HaBHBKH, HBJIHeTCH 
B OCHOBHOM HHJI.eKC HaBHBKH Ci. 

Di 
C1=r;· 

EcJIH npeHeope'Ib yrnoM no.n.'heMa BHTKOB cnupaneii, 

TO eeJIH'IHHY e,, xapaKTepH3YIOW.YIO OTHOCHTeJlbHOe YJl.JIHHe
HHe BHeIIIHHX paCTHHYThlX BOJIOKOH npoBOJIOK, MO>KHO Bblpa-

3HTb lPoPMYJIOH 

(25) 

PaccMoTpeHHe MHoroIIHCJieHHhlx KOHCTPYKUHH cyw.ecTBy10-
w.nx BaJIOB noKa3bIBaeT, 'ITO IlOCTOHHCTBO OTHOIIIeHHH (25) 
BO Bcex CJIOHX npoBOJIOK He Bbl)l.ep>KHBaeTCH. 

06bl'IHO HH,l(eKC HaBHBKH npy>KHH Jl.OJI>KeH HaXO,l(HTbCH 
B npe.n.e.nax 6-10 H BO BCHKOM cJiyIIae 6hITb He ~eHbIIIe 4-5 
[15). B npoTHBHOM cJiyIIae BJIHHHHe KpHBH3HhI CHJibHO yee
JIH'IHBaeT HanpH:>KeHHH B npoBOJIOKax H cos.n.aeT 3aTpy.n.HeHHH 
npH HaBHBKe. 3m >Ke 3Ha'IeHHH HH)l.eKca HaBHBKH c HeKOTO

phlMH ryonpa&KaMH, OTpa>KalOll.1,HM~ cneumpHKY KOHCTpYKUHH 
H TeXHOJIOrHH npOH3B0,1.\CTBa rH6KHX BaJIOB, MOrYT 6bITb 
npHHHTbl npH BhlOope )l.HaMeTpOB npOBOJIOK CJIOeB ru6Koro 

BaJia. 
npu BhI6ope JI.HaMeTpOB IlpOBOJIOK B CJIOHX peKOMeH.l{yeTCH 

CJie.n.y10maH nocJieJI.OBaTeJJbHOCTb paOOTbl. 
1. Be.nHIIHHY OTHoIIIeHHH (25) npuHHMaTh nepBoHaIIaJibHO 

OJ.\HHaKoBoH: JI.JI.sJ Bcex CJioeB BaJia, Ha'IHHaH OT BHeIIIHero . 
.UJIH BaJioB npnBon:oB ynpaeJieHHH u Booow.e BaJioB Tuna B2 
ee MO>KHO Bb16paTb paBHOH npHMepHO 0,08, a )(JlH B8Jl01i 



208 l<oKcrpyupoeaKue nepeoa" c eu6rcUMu Btl.IKIMU 

CHJIOBhIX npHBO,l(OB (THna Bl) -0,133. YirnThIBaH OKpyrJie- · 

HHe ,ll.HaMeTpOB npoBOJIOK ,ll.O CTaH,ll.apTHhIX pa3MepoB, no
Jiyl:lHM B CJIOHX BaJioB B2 HH,ll.eKc HaBHBKH 10-11, a B 
CJIOHX BaJioB Bl -6-7. 

2. B npouecce pacqern noJiyl:leHHhle ,ll.HaMeTphI npoBoJioK 

noCJie,l(OBaTeJibHO OKpyrJIHTb ,ll.O CTaf! . .ll.aPTl;lbIX. 
3. PacqeThI 3aKaH1:lHBaTh nocJie rroJiyl:leHHH ,l(HaMeTpa 

npoBoJIOKH, 6JIH3Koro K MHHHMaJihHOMY cTaHJJ.apTHOMY JJ.Ha
MeTpy npoBOJIOK (0,3 MM - 0,2 MM). 

4. IloJiyl:leHHbie CTaH,l(apTHhie ,ll.HaMeTpbI KOppeKTHpOBaTb 

B cTopoHy yBeJIHl:leHHSL Ben:Hl:lH~a nonpaBKH 3aBHCHT OT Tex
HoJiornH HaBHBKH BaJia. 0,ll.HaKo He cJieJJ.yeT JJ.OnycKaTb 
HH,11.eKChI HaBHBKH BHyTpeHHHX cJioeB MeHee 2,5-3. HaHoOJih
urnif HH,l(eKC HaBHBKH noJiyqaeTCH BO BHeurneM CJIOe, KOTOpbIH 
IlO,l(BepraeTCH BHeuIHeMy H3Hocy H IlOBpe>K)J.eHHHM. 
OH >Ke HBJIHeTCH OCHOBHhIM rpy3oHecyrn.HM CJIOeM. IlpHMepbl 
pacqern CM. [4 l. 

Pa3pa6aTbIBaH KOHCTPYKIJ.HIO BaJia, CJieJJ.yeT paccl:lHThIBaTb 
O,ll.HOBpeMeHHO HeCKOJlbKO BapHaHTOB. 0KOH1:laTeJibHbIH 
Bb16op BapHaHTa onpe,ll.eJIHeTCH TeXHOJIOrHeH HaBHBKH 
H pe3yJihTaTaMH IlOBepoqHoro pacl:leTa Ha H3fHO, Kpy1IeHHe 
H H3HOCOCTOHKOCTb. 



I'Aa.sa VI 

3KCOJIYATAL\USI OEPE)J.A4 C fU6KUMU 
BAJIAMU 

XAPAKTEPHblE BH,11.bl H3HOCA, UOJIOMOK H ,11.ECl>EKTOB 
OEPE,11.Alf C fH6KHMH BAJIAMH 

fH6KHH BaJI SlBJISleTCSl OCHOBHOH ]\eTaJiblO nepe}\a1m H BMe
CTe c TeM OH B HaH60Jihllleii: Mepe IlO,ll.Bep:H<:eH H3Hocy H IlOJIOM

KaM. iloJIOMKH ,ll.pyrnx J:\eTaJieii nepe):\a1m npoHCXO.D.SIT cpaB
HHTeJibHO pe,ll.KO H npe,ll.CTaBJISIIOT co6oii CJiyIJ:aiim,ie SIBJieHHSI. 
lfattoc 9THX ,ll.eTaJieii TaK>Ke MaJio xapaKTepeH, TaK KaK cpoK 

HX CJiy>K6hI npH HOpMaJibHOH 9KCnJiyaTaUHH, KaK npaBHJIO, 
3HaIJ:HTeJibHO np~BbllllaeT cpoK CJiy>K6bI BaJia. 

3ttaIJ:HTeJibHaSl IJ:aCTb BaJIOB BbIXO):\HT H3 CTpOSI 3a,ll.OJirO 
,ll.O IlOJIHOro H3HOCa npOBOJIOK BHelIIHero CJIOSI npH Harpy3KaX, 
3HaIJ:HTeJibHO MeHblIIHX MaKCHMaJihHO ,ll.OilYCTHMbIX )J.JISI ,ll.aH
HbIX BaJIOB H B ,ll.eCSITKH pa3 MeHhlIIHX ,ll.OnyCTHMIJ!X CTaTHIJ:e

CKHX Harpy30K. 
HaH6oJiee onacHhIM ceIJ:ettHeM SIBJISieTCSl ceIJ:eHHe BaJia 

y HaKOHeIJ:HHKa, r,ll.e npoBOJIOKH o6bIIJ:HO 6bIBaIOT OTO>K>KeHbI, 
nopalKeHhl KHCJIOTHOH Kopp03Heu HJIH IlOBpe)K)l.eHbl npH 
oca>KHBaHHH. KpoMe Toro, 3J:\eCh tta6JI10;:\aeTCSI KottuettTpauHH 
HanpSI>KeHHH H3-3a pe3Koro H3MeHeHHSl >KeCTKOCTH, OTpa>Ke

HHSI BOJIH H BH6pall,HH' BbI3b!BaIOlll.HX nepeMeHHbie no BeJIH
IJ:HHe H 3HaKy HanpSl>KeHHSI. 3TH HanpSl>KeHHSI TeM 60Jibllle, 
IJ:eM 60-!Jbllle HCKpHBJieHHe (oco6eHHO nepBOHaIJ:aJibHOe) KOH
ueBhIX yIJ:aCTKOB BaJia H IJ:eM MeHee Tlll.aTeJibHO Bb!IlOJIHeH 
H CMOHTHPOBaH HaKoHeIJ:HHK. no 9THM npHIJ:HHaM BaJI IJ:aCTO 
pa3pylllaeTCSl B CeIJ:eHHH y HaKOHeIJ:HHKa H3-3a ycTaJIOCTH. 

JI106oe cpe;:\Hee ceIJ:eHHe BaJia o6hIIJ:HO 3HaIJ:HTeJihHO npoIJ:Hee 
MeCTa npHCOe,ll.HHeHHSI BaJia K HaKoHeIJ:HHKY H CaMoro HaKO
HeIJ:HHKa. 3anac CTaTHIJ:eCKOH npOIJ:HOCTH TaKOH, IJTO npH 
J:\OCTaTOIJ:HOH ,ll.JIHHe BaJI TPY.D.HO pa3pylIIHTh. <l>aKTHIJ:eCKH 
pa3pyllleHHe BaJia npe,ll.CTaBJISleT co6oH: BTOPHIJ:Hoe SlBJieHHe. 
B pe3yJihTaTe 3HaIJ:HTeJibHoro pocTa Harpy3oK BaJI TepsieT 
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80. XapaKTepH1>1e BH)lbl H3HOCa, fiOJJOMOK H )lecjleKTCB CHnOBblX nepe)la'I 

I 
0pH4HHbl H BOSMO>KHble 

I 
MeTOJlbl ycTpanenna HJJH yMeHbWennu 

Bnp; nsuoca, no.110MKH nnu ,llecjJeKTa noc.11ep;CTBHH BJJHSIHHH npRtlHH B03HHKHOBeHHSl 
p;ecjJeKTOB 

... 
JhHOC npoBOJJOK. BHewHero CJJOJI Tpem1e Ba JI a 0 6pomo. npH MaKcHMaJJbHO B03Mm1rnoe yaeJJH-

BaJJa paBHOMepHbIH no ,!l;JJHHe H H3Hoce npoaoJJOK 6oJJee t1eM Ha- 'leHHe pa,ll.HYCOB H3rH6a H30rHYTbJX 
oKpy:llrnOCTH Ban a. EcrecraeHHblii 9Kc- IlOJJOBHHy MO}KeT npOH30HTH ycrn- yt1aCTKOB, nepHO,ll.H'leCKaJI IlpOMbJBKa 
nJJyaTaUHOHHblH H3HOC JJOCTf!Oe pa3pyweHHe H pa3pbrn H cMa3Ka nepe.n;at1H 

npoBOJJOK BHewHero CJJOJI 

113HOC npOBOJJOK BHewHero cJJoJI TpeHHe aana 0 6pomo. Ban 3TOT BH,ll. H3HOC8 o6bJ'IHO He npe)l-
BaJJa no BllHTOBOH JJHHH!l, war KOTO- IJOTepJIJJ ycroii'IHBOCTb H npHo6- CTaBnJieT onacHoCTH H acrpet1aeTcH 
poii COOTBeTCTByeT wary BHHTOBOH pen BHA BHHTOBOH nHHHH, BilH- nHWb B CJJy'laJIX CTpororo IlOCTOHH-
nHHHH, 06pa3yeMoli OChlO aaJJa npH caHHOH B 6poH10. Bo3MO}KHbie CTBa Harpy3KH H reo11;1eTpHt1ecKoii OCH 
,!1;8HHOH HarpY3Ke nocnel\CTBHJI H3HOCa CM. n. I nepe.n;at1H, a TaK}Ke .i\pyrnx yCJJOBHii 

ee pa60Tbl 

I I 
113HOC npoBOJJOK BHewHero CJJOH. TpeHHe Bana 0 6pomo. nepe- CHH}KeHHe ttarpy3KH. Y nyt1llleHHe 

3a3opb1 Me}KAY BHTK8MH npJIAeii (Ha- rpy3KH H BH6paUHOHH8JI Harpy3- ycJJOBHii pa6oThl. TmaTeJJbHhiii yxo,n; 
6JJIO,!l;aeTCJI y B8JJOB B2) Ka. Bo3MO}KHbJe nocne.n;CTBHJI H3-

Hoca CM. n. I 
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* 
Bn11 nseoca, nonoMKH HJJH 11;efjieKTa 

H3HOC npoBOJIOK sHeumero CJIOll 
HepasHoMepHbIH no oxpyJKHOCTH H 
o6pHB npoBOJIOKH 

H3HOC npoBOJIOK BHeWHero CJIOll 
B Mecre nOCTOllHHOrO H3rH6a B8Jl8 
no MaJ10My pa.IU1ycy. CHJihHhIH Ha
rpes B8Jl8 B STOM MeCTe 

DpeqHHbl H BOSMOlKHble 
nocJJell;CTBHR 

TpeHHe BBJia o 6pomo B ycno
BHHX nOTepH HM ycroil:•rnBOCTH 
HJIH 6HeHHll reOMeTpH,eCKOH OCH. 
nepeJJ.8'18 BblXOJlHT H3 CTpOll 

H3rH6 nepeAaqH no HeAony
CTHMO M8JIOMy pa,11.Hycy AJill ABH
Horo B8Jl8 Boo6~e. JIH60 TOJlbKO 
npH A8HHOH CKOpOCTH epa~eHHll. 
Bh1xo.n. eaJ1a H3 crpo11 

npo,11.0JDKeHHe Ta6JI. 80 

MeTOl\hl ycTpaeeHHR HJJH YMeHbWeHHR 
BJIHHHHR npHqHH B03HHKHOBeHHR 

11;eclteKTOB 

YMeHhWeHHe Harpy3KH. T~aTenh
Hblii yxo.n.. 3aMeHa BaJia c nepsoHa
'IBJihHblM 6HeHHeM reOMeTpHqecKoil 
OCH 

Yse.nHqeHHe paAHyca H3rH6a nepe
,11.aqH HJIH yMeHhWe11He CKOpOCTH epa
~eHHll B8Ji8 
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BH,11 H3HOC8, DOJIOMKH HJIH ,11eljJeKT8 

IleperpeB nepe,lla'IH B MeCTe no
CTOHHHOrO H3rH6a no M8JIOMY pa
.llHycy H OCT8TO'IH8H )le<j>OpM8UHH 
a an a 

MecrHbIH H3HOC aaJJa y HaKoHe'l
HHKa 

-npeqHHbl H B09MOlKHble 
nocJJe,11cTSHJI 

H3re6 nepe,lla'IH no He.llony
CTHMO MallOMY p8.lli1YCY ,IVIH .ll8H· 
Horo aana HJIH TOJ!bKO npH )l8H
HOH cKopocre apameHHH. BbIXO.ll 
BaJJa H 6poHH H3 cTpOH 

,Ue<j>eKTbl MOHT8lK8 H8!<0He'1H11-
Ka npH OC8lKHB8HHH HJJH naiiKe 
(CM. T86JJ. 81) HJIH Hei:toCTaTO'IHaH 
mecrKOCTb 6pOHH B Mecre npH-

. coe.rurneHHH ee K apMaTyye H3-3a 
OTCYTCTBHH HJIH M8JIOH JKeCT
KOCTH ycHllHTeJ!bHl>IX npymHH. 
peme - 6HeHHe reoMeTpH'leCKOH 
OCH aana ua Hal!allbHOM y'laCTKe. 
Bb!XO.ll aana H3 CTpo11. H3uoc 
H Bb!XO)l H3 crpoH 6pOHH 

MecTHblii H3HOC aana y HaKone'I- I He.llOCTaTO'IHaH meCTKOCTb 6po-
llHKa HH B MeCTe npHcOe)lHHeHHH K ap

Mazype. )f(ecrKaH yCT8HOBK8 ,l(BH
raTellH 

llpo.llOJJ>KeHHe Ta6.n. 80 I ~ 

Mero,11bl ycTpaaeHHSI HJIH yMeHbIIIeHHSI 
BJIHSIHHSI npuqHH BOSHHKHOBeHHSI 

,iteljJeKTOB 

YaelIH'leHee pa.llHyca H3rH6a ne
pe,lla'IH, JJH6o yMeHbllleHHe CKopOCTH 
BpameHHH B8JJ8 

YcrpaueHHe )le<j>eKToB MOHTama Ha
KOHe'IHHKOB. y CT8HOBKa 6onee mecT
Kl!X ycHJJHTeJJbHbIX npymHH, ma6.no
HOB HJJH Tpy6. 3aMeHa aana 

Y craHOBKa yCHllHTeJJbHbIX npy-
meH. IllapHHpuoe KpenneHHe .llBHra
TenH 
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BH11 Ha11oca, noJJOMKH KJill ,11;e«j>eKTa 

CuJJbHblil MeCTHbIH H~Hoc 
pa3pblB npoeonoK eneuIHero 
noJJHoe pa3pymemie eana y 
He'IHHKa 
l"""-'. 

; .. ' 

eana, 
CJJOll, 
H3KO· 

DpoeepTbleauue 
HHKe 

eana e HaKOHe'l-1 

TipHqHHbl H B03MOlKHble 
nocJ1e,11;cTeH11 

.Ue<jJeKTbl MOHTaJKa HaKOHe1lHH
Ka npu ocaJKHBaHHH !fJIH nafi1<e 
(CM. Ta6JJ. 81), peJKe - He)lOCTa
TO'!Hall JKeCTKOCTb 6pOHH B MecTe 
npucoeAHHeHHll ee K apMaType 
if3.3a OTCyTCTBHll HJIH M3JIOH iKecr
KOCTH ycHJIHTeJibHblX npyJKl!H. 
BblXOJl ea.~a. H peJKe 6poHH, H3 
CTJ>Oll 

.Ue<f>eKTbl KpenJJeHHll HaKoHe'!
HHK3 H TOJJ'IKH Harpy3KH . BblXOJl 
eana H3 cTpo11 

0 pOJlOJDKeHHe Ta6.n. 80 

Mero,ll;bl ycTpa11e11H11 HJJH yMeHbWeHHll 
BJlllllHHll npHGHll B03HHKHOBel!Hll 

,11;eljleKTOB 

Ycrpauenue Jl$KTOB MOHTaJKa aa
KoHe'IHHKOB. Ycnnoexa 6onee JKeCT· 
KHX YCHJIHTeJJbHbl·X llp)'}KHH. 3aMeHa 
eana 

3aMeHa eana 
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I I 
OpH'IHHhI H BOSMOlKHble 

Bii,!( H3Hoca, noJIOMKH HJIH ,!(e(jleKTa nocJie,llCTBH SI 

! 
I 
I Cpe3 HaKoHe'IHHKa Jle<jJeKTbl HaKOHe'IHHKa H' ronq-

KH Harpy3KH. BbIXO.D; H3 crpoH 

0CT3TO'IH3H .D;e¢opM3UHH H3KOHelJ- Pf'3KHe ron'IKH Harpy3KH H MHO· 
HHK3 HnH sana (•rnrn:e y H3KOHe'IHHK3) roKpaTHbie neperpy3KH (qaw;e see-
HnH Toro H )l.pyroro O)I;HOBpeMeHHO ro B MOMeHT nycKa). Bb!XOA Bana . -. . . .. ,,, .. ~;r:d:::;ft H3 CTpOH 

'.·-<-'···-·-

CKpy'IHB3HHe sana y HaKoHe'IHHKa TOJI'IKH Harpy3KH H MHOro-
(CM. n. 9) Kpartthle neperpy3KH. nepe:arnr 

nposonoK npH OTlKHre KOHUOB HnH 
HX nospeJK,D;eHHe npH OC3lKHBa-
HHH. BbIXO.D; sana H3 crpoH 

MeCTHbIH Harpes 6pOHH npH H3- Jle<jJeKTbl BHyrpeHHeH cnHpaJIH 
rH6e no 9KcnnyarauHOHHOMY pa- 6pOHH (fi2) nH60 BHyrpeHHeH no-
.D;Hycy sepxHOCTH pyKasa (Bl). BbIXO,ll. 

npHBO,ll.a H3 crpOH 

I 

I 

npo,ll.On:lK:e1rne Ta6n. 80 I ~ 

MeTO,llbl ycTpaHeHHH HJIH yMeHbWeHHlI 
\ BJIHlIHHlI npH'IHH B03HHKHOBeHHlI 

,lle<jJeKTOB 

3aMeHa aana HnH H3KOHe'IHHK3 

Bse,D;eHHe npe,D;oxpaHHTenbHbIX 
3BeHbeB B CHnOBYIO uenb. CTyCK BXO-
nocry10 . ¥craHOBK3 nycKOBb!X 
ycrpoiicrs 

Bse;i.eHHe npeJI;oxpajiHTeJibHbIX 
3BeHbeB B CHJIOBYIO uenb CTycK BXO· 
nocryro. ¥craHOBK3 nycKOBb!X 
ycrpoilcrs. 3aMeHa aana 

3aMeHa 6pOHH 
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BRA HSHoca, nonoMKH HJIH 11:elj>eKTa I 
llpH'lHHbl H BOllMOJKHble 

nocJie)l:CTBH R 

CTeperpeB nepe11.aqH B Mecre no· 8blCbIXaHHe CMa31(H 
CTOHHHOro H3rH6a no MaJJoMy pa· 
.llHYCY 

Y KopoqeHHe sanoa rHna BI CTpe)],nonO:iKHTeJibHO 11.eiiCTBHe 
ClKHMaIO~HX CHJI (oco6eHHO npH 
TOJlql(oo6pa3Hb!X H BH6pau_HOH· 
HblX Harpy3Kax) H H3HOC 60K0Bb!X 
nosepxaocreii: nposonoK. BbIXO)], 
Hal(OHeqHHKa H3 3aQenneHHll 

YAJIHHettHe sanoa 82 H noHaneHHe CTpell,nOJIOlKHTeJlbHO KOHCTpyK· 
aaaopoa MelKAY BHTKaMH npH,!lH THBHbie oco6eHHOCTH MHoroaa-

xo,!lHbIX cnoea aana. YcKopeHHbIH 
H3HOC sana H 6poHH 

CHJibHb!H llIYM nepe)l.aqH H DH6pa· HaqaJibHoe HCKpHBJieHHe reo-
UHH Me-rp11qecKoii: OCH sana, oco6eHHO 

Ha yqacrKaX, npHneraIO~HX K aa-
KOHeqHHK3M. YcHJieHHbIH H3HOC 

CTpo)l.OJilKeHHe Ta6JI . 80 

I 
Mero)l:&I YCTpaueuH>I HJIH yMeH&WeHH>I 

BJIH>IHHJI npH'lHH BOSHHKHOBeHH>I 
,D;e<i>eKroB 

DepHO.D;HqecKoe 11.o6asneHHe cMa3-
KH (CM. n. 6) 

Hapa~HBaHHe HaKOHeqHHKOB JIH· 
60 yKopoqeHHe 6poHH. 3aMeHa aana 

I 

Yi1,aJ1eHHe JIHllIHHX yqacrKOB 

3aMeHa sana 
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BH,zt H3Hoca, nonoMKH HJJH ,ztelf>eKTa I 
npHqHllbl H B03M0)1(Hble 

nocJJe,ztCTBHSI 

IleTJieo6pa3HblH H3rH6 6poHH HJIH )l(eCTKOCTb 6poHH HE!)lOCTaTO'I-
npeJlpacnOJiolKeHHOCTb K HeMy npH Ha. YcHJieHHblH H3HOC. CHHlKeHee 
SKCnJiyaTaUHOHHblX Harpy3Kax K. n. Jl. 

IleTJieo6pa3HblH H3rH6 6pOHH B MO· 3Ha'IHTeJibHble nycKOBble MO-
MeHTbl nycKa. PhiBKH Ha BeJlYIUeM MeHTbl HJIH He}lOCTaTO'IHOe KOJIH-
ICOHUe nepe}la'IH 'leCTBO 3aKpenJieHHll: 6pOHH. 06-

pb1B BaJia 

1 

l Harpea nepe.!!,a'IH no sceii .!I,JIHHe J.fa6b1TOK MacJia. CHHlKeHHe I npH 3Ha'IHTeJibHblX paJlHycax H3rH6a K. n. Jl. Pa3lKHlKeHHe cMa3KH 

I 
l 
I 

I 113Hoc 6poHH (oco6eHHO BI) B Me- HeJI.OCTaTO'IHaH H3HOCOCTOH-I """ ""6on no ••~• p•HYO>M KOCTb 6pOHH Bl. IlepeTHpaHHe 
6pOHH B MeCTaX H3rH60B no Ma-
JlblM paJlHyCaM 

I 
IlpoJlOJilKe!fHe Ta6JI. 80 I t: 

MeTO,ztbl ycTpaHeHHSI HJJH yMeHhmeHHSI 
BJJHSIHHSI npH'IHH B0311HKHOBeHHSI - .ztelf>eKTOB 

3aMeHa 6poHH 6oJiee JKeCTKOii HJIH 
saKpenJieHee 6poHH B pHJle TO'leK 

nycK BXOJIOCTylt> HJIH nycK npH no-
MOIUH My¢'r H JlpyrHX nyCKOBbIX ye-
Tpoiicrs • .Ll:onoJIHHTeJihHoe 3aKpenJie-
HHe 6pOHH. 3aMeHa BaJia . 

' 
YJlaJieHee H36blTKa cMa3KH 

Bo3MOlKHoe yseJIH'leHee paJlHyca 
H3rH6a. Yt1a1UeHHaH cMeHa cMa3KH. 
3aMeHa 6pOHH 
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ycTOHIIHBOCTb " HaIIHHaeTC51 IleTJieo6pa3oBaHHe, npHB0,!{511Uee 
K nepepacnpe){eJieHHIO Harpy3oK Me}l{){y npoBoJioKaMH. BCJie.n
cTBne 9TOro O){HH npoBOJIOKH pa3pymalOTC51, ){pyrue OCTa
TO'IHO ,!{ecpopMHPYIOTC51, 'ITO npHBO){HT K BbIXO){Y BaJia 
H3 cTpOH. Pa36opKa ocTaToIIHO ){ecpopMnpoBaHHbJX yqacTKPS 
BaJioB noKa3bIBaeT, IITo pa3pyrneHne HaIIHHaeTcSI scer){a 
c cep){eIIHHKa " npuJieraIO!UHX K HeMy BHyTpeHHHX CJIOeB, 
IlOCTeneHHO pacnpOCTpaH5151Cb Ha nepu~pHHHbie CJIOH. 

81. ,lJ.e4JeKTbl MOHTa:IKa eaKoeelfHHKOB npH Kpen.11eHHH HX naliKoli 

XapaKTep ii:elj>eKTa I 9CKH3 

IlepeKOC paCTOqKH no.n eaJJ f .,_ 
3KcUeHTpHqffO('Tb paCTOqKH noJJ. ea.11 f--

flfll\I nepeKoc ea.11a, enaHeeoro e pacroqKy 
H3JIHillHe 60.llblllOfO ,nHaMeTpa 

3KCUeHTpHqffOCTb HaKOHeqHHKa H ea-

~-118\1 JJa, enaHHHOfOW! pacroqKy H3JIHillHe 
OOJJblllOro ,nHaMeTpa 

0 p H M e q 8 H H e. Oepeye ii:ea ii:elj>eKTa BCTpeqaioTCH qaCTo T&K>Ke 
npu KpennenHH naKoHeqHHKoB ocamuaanHeM. BTopye ii:aa ii:elj>eKTa npu 
KpenneHHH oca>KHB8HHeM noqTH ne BCTpeqalOTCH. 

Bec&Ma p!cnpocTpa HenHblMH ii:elj>eKT&MH HBnHIOTCH 
npn naAKe H uenponaAKa BHYTPeHHHX cnoee. 

T&K>Ke nepemor • 

B Ta6JI. 82 nn. 3 u 4 yKa3aHo, 'ITO CTYK ru6Koro BaJia 
" KOJie6aHH51 CTpeJIKH npu6opa, HBJI5ll01UHeC51 B ,!{aHHOM CJIY" 
qae- Han6oJiee qacTO BCTpetialOIUHMHC51 ){$KTaMH' BbI3bl
BalOTC51 KOJie6aHH51MH BeJIHIIHHbl KPYTH1Uero MOMeHTa, nepe
,!{aBaeMoro BaJIOM, u MaJioli KPYTHJihHOH *ecTKOCTbIO BaJia. 
KpyTHJibHaH *~CTKOCTh BaJia cyiuecTBeHHO yBeJinIInBaerejl 
nyTeM npHMeHeHH51 pHXTOBaHHbIX BaJIOB, He IlO){BepraIOiuuxcjl 
TepMHIIeCKOH o6pa60TKe (npHBO){hI, o603HaIIeHHble fBH). 



82. XapaKrepHWe BHJl.W H3HOca, DOJIOMOK H JJ.elfleKTOB 8BTOMOOHJibHWX H MOTO~HKJieTHWX npHOopHWX nepe)l.a'I 

BH,llbl H3Hoca. DOJIOMKH HJJH 
,lle<!>eKTa 

PaattoMepHwii H3HOC npoaonoK 

mieurnero cnoii: aana. EcrecraeH

HhIH 3KCnnyaTaUHOHHh!H H3HOC 

BHyTpeHHHil H3Hoc aana, Bh!
pa:i1rn10rn;Hilcii: B H3Hoce npOBOJIOK 

B TO'IKax HX KOHTaKTa. EcreCTBeH
HblH 3KCfiJIY3T31lHOHllhlil H3HOC 

~A'"""'~ ,,.,~ A 

- -
I .· ... 
I t--< lft,,t: 

npnqHHbl H B03MO>KHble fiOCJJe,llCTBHH 

TpeHHe aana o 6pomo. BbIXO.ll. aana 

H3 crpoH npH pa3pbIBe npOBOJIOK 

833HMHbie noaoparbI KOHT3KTHpylO

rn;HX npoBOJIOK BHyrpeHHero H BHelll
Hero CJIOeB Ka)K.l{OH KOHTaKTHOH na

pbl. IlOHBJieHHe Me)KCJIOHHh!X 3a30-

poB H pe3Koe yMeHhllleHHe KPYTHJih
Hoii )KeCTKOCTH BaJia 

MeTOJlbl ycTpaHeHHH BJJH yMen&weHHH 
BJJHSIHHH npnqnn B03'11HKHO-

BeH H" ,lle<!>eKTO B 

MaKCHMaJihHO B03Mm1rnoe yaenH-

11eHHe paitHYCOB H3rn6a H npHMeHeHHe 

HaH6onee ~enecoo6pa3Hoii cMa3KH 

MephI yMeHhllleHHH ;i.e¢eKTa: Ha
BHBKa BaJIOB c 3a,ll.aHHhIM HaTH)KeHHeM 

npOBOJIOK H OTKa3 OT TepMHl!ecKOH 

o6p a60TKH Ba JI a' OCJia6JIHIOill;eii KOH
T aKTHbie CHJ!bl Me)KitY CJIOHMH H CHH
)KaJOrn;eii MexaHH'!ecKHe Ka11ecraa npo

BOJIOK 
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BH,n:br HsHoca, noJJoMKH HJJH 

I ,n:ecfleKTa ITpHqHHbl H eosMOJKHble 110cJJe,n:cTeH>1 

CTyK rH6Koro BaJJa np1t spame- KoJJe6aHHl£ BeJJHTIHHhI KPYTHmero 
HHH ero B nepeJ.1at1e. MoMeHTa, nepeJllaeMoro saJJoM, H 

KoJie6aHHli crpeJJKH npH6opa HH3Kali KPYTHJJh H JK~cTKOCTb sana 
(yMeHhwa10maHCli no Mepe Hapacra-
HHlf MeJKCJIOHHh!X aaaopoB H3-3a BHy-

I TpeHHero H3Hoca), YcKopeHHhIH H3-
HOC. Dpe}KJleBpeMeHHhIH BhIXOJl H3 

I 
crpoli Ha-aa ycraJIOCTH 

y B!!JJH 'lH BaJOmH eCH co speMe- 3Ha'lHTeJJbHble KOJ!e6aHHll KPYTli-
HeM peaKHe KOJJe6aHHll CTpeJJKH mero MOMeHTa, nepe]lasaeMoro Ba-
npH6opa. Oco6eHHO OOJihlUHe Ko- JIOM, H peaouaHc 3THX KOJJe6aHHH 
JJe6aHHll CTpeJIKH Ha 60JJblUHX c co6crseHHhIMH KPYTHJJhHhIMH KOJJe-
CKOpOCTllX 6aHHliMH sana. HesoaMOJKHOCTh 11Te-

HHll noKa3aHHH npH6opa. 06pb!B BaJia 

06pb!B BaJJa y HaKOHe•rnHKa Ycranocrnoe paapyweHHe H H3HOC 
BHewHero CJ!Oll BaJJa Ha yqacrKe, 
npHJJera10meM K HaKOHe'IHHKY H3-3a 
MaJJoro paJlHyca Hsrn6a OCH. BbIXO.IJ. 
nepeJla'lH H3 crpoH 

DpOJlOJDKeHHe Ta6JJ. 82 

I 
MeTO,n:bl ycTpaHeHHH HJJH yMeHhWeHHH 

BJJHSIHHSI llpRqHH B03HHKHO· 
BeHH R .n:ecfleKTOB 

DOJiy11eaHe BaJJoB c npHMOJIHHeii-
HOH OCblO B HeHanpmKeHHOM COCTOli-
HHH. CTpornii KOHTPOJJh reoMeTpH'le-
CKoii ¢opMhI H paaMepos npHcoe]lH-
HHTeJJbHblX noaepxnocreil: H Bh!COKO-
KalleCTBeHHblH MOHTa:lK. YBeJJH'leHHe 
KPYTHJJhHOH JKeCTKOCTH sana 

3aMeaa rn6Koro BaJJa. YcrpaHeHHe 
npH'lHH KOJie6aHHH MOMeHTa, 3aBHCll-
mHx OT apMaTyph1 

MaKCHMaJibHO B03MOJKHoe yBeJIH11e-
HHe paJlHyca H3rn6a nepeJla'lH. 3a-
MeHa sana 

><: 
~ 
I':> 

"" ...., 

"' ...,, 
;i: 
it 

"' 
Cl> 
!':: 
Cl> 
it 

~ 
0 
(') 

s:> 

~ 
<.&> 



1-

BHAbl HSRoca, nOJJOMKH HJJH 

I flpHqRHbl H B03MOlKRble nocJJeACTBHS! 11ec1>eKTB 

06pb1B BaJla y H8KOHe'IHHK8 Ycra.nocrnoe paapyweHue ua-aa .Ile· 
4>eKTOB MOHT8JK8 H8KOHe'IHHK8 HJIH 

I 
apMaTypbl. BhlXO.Zl nepe.Zla11u ua CTPOll 

I 06pb1B eaJJa y H8KOHe•JHHKa IIpuMenenue HeCOOTBeTCTBYlO~eH 
! 3HMOH cMa3KH. IIpoHHKHoeenue HHrpo.na ua 

I 
KOp06KH nepe.Zla'I BHYTPh nepe.Zla11u 
c rH6KHM B8JIOM H noCJJe.llyIO~ee ero 

I 
38CTblB8HHe (aBTOMOOHJJb «IIo6e.Zla»). 
BhlXOA nepeJl811H HJIH TOJlhKO sa.na ua 

I CTpOll 

06phlB sa.na B Mecre uaru6a no HeAonycruMo MaJlblH paAHyc H3· 
M8JIOMy Pll.ZlHYCY rH6a. BhlCblXaHue cMa3KH, ycuneH· 

I HblH H3HOC npoBOJIOK BHewHero CJIOll 

t 
1 • '"''"'""""'' .• ,,,,.,. ...... .,.,,.. uaru6a 

CTpo.llOJ1>Kem1e Ta6.n. 82 

I 
MeTOAl>I ycTpaReHHS! HJJH yMeHbIUeHHll 

BJIHllHHll npaqHR BOSHHKHO• 
BeHHll 11ecl>eKTOB 

3aMeHa BfMa u.nu nepe.Zla'IH B c6ope 

3ano.nHeHue nepe.Zla'lH COO'l'BeT· 
crey10~eA CM83KOH· no npHHllTOH 
HopMe. IIpe.llOTBpa~eHHe nona.ZlaHHll 
Hurpo.na e aaaop MelKJlY sanoM H 6po· 
Heil 

' 

YsenutJeHue paAuyca uaru6a . .Uo· 
CT8TO'IH8ll CM83Ka COOTBeTCTBYIO~ero 
Ka11ecrea 
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DpHJiaraeMblH K BaJiy npHoopHoro npHBO)l.a Kpyni:rn.Hfl 
MOMeHT CJiaraeTCH H3 CJie)l.y10I1I.HX 'tlaCTHblX MOMeHTOB: 

a) MOMeHTa, TpeoyJOrn;erocH )].JIH npHBO)l.a npHoopa; 6) MoMeHTa 
TpeHHH B MecTaX npHcoe,ZJ.HHeHHH .npHBO)l.a K npH6opy; 
B) MOMeHTa TpeHHH BaJia 0 OpOHIO; r) MOMeHTa, Bbl3bIBaeMOrO 
H3MeHeHHeM H3rHOHOH :lKeCTKOCTH BaJia. 

MoMeHT, Heooxo)l.HMbIH )].JIH npoBopa11HBaHHH B 6poHe 

BaJia c H30rHYTOH reoMeTpH'tleCKOH OCblO, HMeeT noCTOHHHYIO 
H nepeMeHHYIO COCTaBJIHIOIII.He. 

DepeMeHHaH COCTaBJIHIOIII.aH MOMeHTa HBJIHeTCH CJie)l.CTBHeM 
H3MeHeHHH H3rHOHOH :lKecTKOCTH BaJia npH ero Bparn.eHHH, 
T. e. peayJibTaTOM H3MeHeHHH BeJIH'IIHHbl noTeHii:HaJibHOH 
3HeprHH .ll.$pMaUHH MaTepHaJia BaJia npH H3MeHeHHH Ha-
npaBJieHHH H3rHOa. . 

3Ha'tlHTeJibHYIO onaCHOCTb c TO'IIKH 3peHHH yxy)l.IIIeHHH 
ycJioBHH paooTbI npHBo,ZJ.a npHoopa H ycrof111HBOCTH noKa3a
HHH ero CTpeJIKH npe)l.cTaBJIHeT · B03MO:lKHOCTb peaoHaHca 
COOcTBeHHblX KpyTHJibHblX KOJieOaHHH BaJia npH CHH:lKeHHH 

ero :lKeCTKOCTH 41t 11acroTofl nepeMeHHOH cocTaBJIHIOrn.efi KPYTH-
rn.ero MOMeHTa. • 

nPABHJIA 3KCnJIYATAU.HH nEPE~A4 c fH6KHMH BAJIAMH 

1. He H3rH6aTb npHBO)l. no pa)l.Hycy, MeHee )l.onycTHMoro 
,ZJ.JIH )l.aHHoro THna BaJia. 

2. CTpeMHTbCH K 06ecne11eHHJO MaKcHMaJibHO B03M01KHoro 

pa)l.Hyca H3rH6a OCH npHBO)l.a. 
3. He )l.onycKaTb pe3KHX H3rHOOB npHBO,ZJ.a no MaJibIM 

pa,ll.HycaM Ha Ha11aJibHblX y11aCTKaX, npHJieraIOID.HX K npHBO,ZJ.
HOMY H pa6011eMy arperaTaM. YcHJIHBaTb opOHIO Ha 3THX 
y11aCTKax H CTaBHTb :>KeCTKHe HJIH noJiy:lKecTKHe orpaHHLIH
TeJIH H3rH6a. 

4. Yc,HJIHBaTb 6poHIO B MeCTaX O:>KH,ZJ.aeMbIX H3rHOOB 
no 011eHb MaJibIM pa)l.HycaM H Ha 3Ha'tlHTeJibHbIX yrnax. 

5. He nepeMern;aTb arperaT c rHOKHM BaJIOM, HCIIOJib3YH 
,ll.JIH 3TOrO OpOHIO, TaK KaK OHa paCTHrHBaeTCH, HapyIIIaeT 
paooTy npHBo,ZJ.a li Mo:>KeT noJIHOCTbJO pa3pyIIIHTbCH. ,llJIH 
nepeMern.eHHH HMeTb cneuHaJibHbIH pbrLiar,. Tpoc HJIH uenh. 

6. Bo Bcex B03MO:>KHbIX cJiy11aHx 3aKpenJIHTb )l.BHraTeJib 
IIIapHHpHo. ,. 

7. HpoBepHTb OTCYTCTBHe 3ae)l.aHHH H 3aTHpaHHH B noJI
HOCTblO COOpaHHOM IIpHBO)l.e. 
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8. IloCJie npHCOe)J.HHeHHSl O)J.HOro KOHua npHBO)J.a npoBe

pSITb, CBOOO)J.HO JIH Bparn.aercsi BaJI. 
9. IlpOBepSITb npaBHJihHOCTb H Ha)J.e:HCHOCTb KpenJieHHSl 

KOHUeBOH apMaTypbl. . 
10. Co.n.ep:HeaTb B qHCTOTe rHOKHH BaJI H BHyTpeHHIOIO 

IlOBepXHOCTb opOHH. 
11. Ilepe)J. Ha'laJIOM paoOTbl npoBepSITb OTHOCHTeJibHbie 

JIHHeHHbie pa3Mepbr BaJia H. 6poHH. ECJIH OTKJIOHeHHSI 
OT HOpMbl HeBeJIHKH, TO JIHKBH)J.HpoBaTb HX 3a cqeT 3a3opoB 
B BHTKaX 6pOHH (JieHToqHoH H npoBOJIOqHoii:). 

12. He BKJIIOqaTh npHBO)J. no.n. Harpy3KOH, a TaM, r.n.e 9TO 
Heooxo)J.HMO no ycJIOBHSIM paoOThI, MaKCHMaJihHO ooJierqaTh 

nycK H BBO)J.HTb B CHJIOBYIO u:enh <l>PHKU:HOHHbie npe.n.oxpaHH
TeJibHbie MY<l>Tbr. 

13. B CJiyqae HeB03MO:HCHOCTH nocToSIHHoro 3aKpenJieHHSI 
npHBO)J.a H onaCHOCTH neTJreo6pa30BaHHSl B MOMeHT nycKa. 
npH.n.ep:HCHBaTb npHBO)J. HJIH BpeMeHHO 3aKpenJISITb ero 
Ha nepHO)J. nycKa. 

14. Ha6JI10)J.aTb 3a B03MO:HCHbIMH neperpy3KaMH H He .n.ony
cKaTb HX. IlpH3HaKaMH neperpy3KH SIBJISllOTCSI BOJIH006pa3HOe 
HCKpHBJieHHe OCH BaJia, BbmyqHBaHHe qacTH BaJia, lleTJie
o6pa3oBaHHe H 3aXJieCTbIBaHHe. IlpH 3TOM Harpy3Ka )J.OJI:HCHa 
OhITh yMeHhllleHa. IlpHBO)J.bI, CKJIOHHble K neperpy3KaM, 
cHao:HealOTCSI npe)J.eJibHbIMH npe.n.oxpaHHTeJISIMH. BpoHsi TaKHX 
npHBO)J.OB 3aKpenJISieTCSl. 

15. He 3KCnJiyaTHpoBaTb npHBO)J. npH HanpaBJiemrn Bpa

rn.eHHSI, OOpaTHOM HaBHBKe BHeUIHero CJIOSI (3a HCKJIIO'IeHHeM 
Tex CJiy11aeB, Kor.n.a 3TO npe.n.ycMoTpeHo npH Bbroope BaJia). 
ECJIH B03MO:HeeH nycK BaJia no.n. Harpy3KOH HJIH HMeeTCSI 
OOJiblllOH nycKOBOH MOMeHT H HeT yBepeHHOCTH B TOM, qTO 
HenpaBHJibHOe HanpaBJieHHe Bparn.eHHSl IlOJIHOCTblO HCKJIIO
qeHO, CJie)J.yeT ycTaHaBJIHBaTh Me>K,ZJ.y BaJIOM H )J.BHraTeJieM 

MY<l>Tbr CBooo.n.Horo xo.n.a. 
IlepeqeHb TpeOOBaHHH OTHOCHTCSI K OOW.eMy CJiyqalO 

3KCnJiyaTauHH nepe.n.aqH. Ha npaKTHKe BCTpeqaeTcSI psi.n. cne
u:u<l>HIJeCKHX OCOOeHHOCTeH, KOTOpbie CTaBSIT nepe)J. 3KCDJiyaTa
U:HOHHHKaMH ocoobre TpeooBaHHSI, 3aBHcsirn.He OT KOHKPeTHbIX 
ycJioBHH paooTbI Toro HJIH HHOro npHBO)J.a. HanpHMep, npH 
3anycKe npHBO)J.a 3HaqHTeJibHOH )J.JIHHbl 3HMOH HeoOXO)J.HMO 
npe)J.BapHTeJibHO HecKOJibKO pa3 npoBepHyTb ero BpyqHylO 
HJIH HeMHoro no.n.orperb Bo H30e:HeaHHe peaKoro YBeJIHqeHHSI 
nycKoBoro MOMeHTa. 
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06rn.ue npaBHJia TeXHHKH 6esonacHOCTH CBO)l.HTCH K CHCTe

MaTHL!eCKOH npoBepKe TOKOilO)l.BO)l.HW.HX Ka6eJieii:, TW.aTeJib

HOMY BbIIlOJIHeHHIO u cucTeMaTHL!ecKoii: npoBepKe aaaeMJieHHH 

3JieKTPO.ZI.BHraTeJieii: (oco6eHHO npu pa6oTe B LKH)l.KHX cpe.n.ax), 

npoBepKe Ha)l.eLKHOCTH BCex coe)l.HHeHHH H npHHHTHIO Mep 
npoTHB 3axJieCTbIBaHHH pa6oqero BcJie)l.CTBHe neTJieo6paaHoro 

H3rH6a npHBO)l.a B MOMeHT nycKa HJIH neperpy3KH. 

Pa3Hoo6pa3ue ycJIOBHii: pa6oThI nepe.n.aqu, He.n.ocTaTOL!HaH 

qeTKOCTb H ycroii:L!HBOCTb 3KCnJiyaTaU:HOHHblX xapaKTepHCTHK 

BaJIOB, a TaKLKe 3aTpy.n.HeHHblH KOHTpOJib Sa .n.eii:CTBHTeJibHOH 

BeJIHL!HHoii: Harpy3KH (oco6eHHO B pyl!HOM 3JieKTpOHHCTpy

MeHTe), pa.l(uyca H3rH6a H TeMnepaTypbI llaCTO npHBO)l.HT 

K npeLK.n.eBpeMeHHOMY Bhrxo.n.y nepe.n.aqu H3 cTpOH. BCJie)l.

CTBHe 3TOro CJI~yeT KaK MOLKHO 6oJiee CTporo npu.n.epLKH

BaTbCH nepequ~~HHbIX npaBHJI 3KCnJiyaTau:uu, YLIHThIBaH 

IlOBbIIIIeHHYIO LIYBCTBHTeJibHOCTb nepe)l.al!H K HX HapyIIIeHHIO. 

CMA3KA UEPE~Alf C nt6KHMH BAJIAMH 

Tpyrn.aHCH [\apa ru6Kuii: BaJI - 6poHH )l.OJILKHa nepuo.n.u

qecKH CMa3bIBaTbCH (cMa3Ka onop He paccMaTpHBaeTCH, OHa 

npOH3BO)l.HTCH B COOTBeTCTBHH c o6rn.eH3BeCTHblMH npaBH

JiaMH). PeLKHM cMa3KH H3MeHHeTCH B IIIttpOKHX npe.n.eJiax, 

3aBHCHW.HX OT ycJIOBHH 3KCnJiyaTaU:HH. 0.n.HaKO CMa3hlBaTb 

HYLKHO JII06oii: ru6Kuii: BaJI, .n.aLKe BaJI, pa6oTa10rn.uii: 6ea 6poHH. 

B nocJie)l.HeM CJiyqae cMa3Ka 3arn.mu:aeT BaJI OT Koppoauu. 
TiepHO)l.lfl!HOCTb CMa3KH 3aBHCHT OT CKOpOCTH Bparn.eHHSl 

BaJia, )l.JIHTeJibHOCTH pa6oTbl, pa)l.HyCOB lf3rH6a H30rHYTblX 

yqacTKOB lf CTeileHH 3ailbIJieHHOCTH OKpyLKaIOrn.eii: cpe)l.bl. 

0)1.HaKo .n.aLKe nptt THLKeJiblX ycJIOBHHX pa60Tbl 3aMeHy 

cMa3KH He HYLKHO npOH3BO)l.HTb H3JIHIIIHe qacTo. B cpe.n.HeM 
CMa3Ka )l.OJILKHa 3aMeHHTbCH KaLK)l.ble 20-30 qac. pa60Tbl 

Ha OKPYLKHbIX cKopocrnx l ,5-3 M/ce1c OTKJIOHeHHH OT 3TOH 

cpe.n.Hefi HOpMbl B TY HJIH .n.pyryIO CTOpoHy 3aBHCHT OT KOH
KpeTHblX YCJIOBHH pa60Tbl H )l.OJILKHbl 6hITb BblHCHeHbl B xo.n.e 

3KCnJiyaTau:uu. B qacTHOCTH, cpoKH cMa3KH Heo6xo)l.HMO 

COKparn.aTh B CHJIOBblX nepe.n.aqax c JieHTOL!HOH 6poHeH npH 
CHJibHOH 3ailblJieHHOCTH, BJiaLKHOCTH lf BblCOKOH TeMnepaType. 

06'hHCHHeTCH 3TO OTHOCHTeJibHO CJia6bIMH ynJIOTHHIOW.HMH 
KaqecTBaMH 3aMKa JieHTOL!HOH 6pOHH THila 51. 

BBH.ZI.Y Toro L!TO irn 3aBo.n.ax-uaroToBttTeJIHx BaJibI CHJIOBbIX 

nepe.n.aq (B TOM L!lfCJie nepe.n.aq, IlOCTaBJIHeMblX KOMilJieKTHO) 
CMa3bIBaIOTCH 6e3 npe)l.BapHTeJibHOH TW.aTeJibHOH OL!HCTKH, 
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9TY CMa3KY CJie)J,ye:r paccMaTpHBaTb JIHUib KaK cpe)J,CTBO 
npe)J,OTBpaw.eHHSI Kopp03HH npH TpaHcnopTHpOBKe H xpaire~ 
HHH. HoBblM BaJI H 6pomo Heo6XO)J,HMo TW.aTeJibHO npoMhlTb 
cnHpTOM, KepoCHHOM HJIH 'leTblpeXXJIOpHCTblM yrJiepo)J,OM. 

BpoHSI npoMb!BaeTcSI npH noMOW.H rpsmKH, nponHTaHHOH 
O,ll.HOH H3 nepe'lHCJieHHbIX )KH)J,KOCTe:H H saKpenJieHHOH 

Ha KoHu.e ,11.JIHHHoiI npoBOJIOKH. XopoUio npoH3BO.lf.HTb npo
Mb!BKY :IB.H,11.KoTeKy'lHMH MacJiaMH, npoHHKaIOW.HMH BHYTPb 
BaJia H yMeHhUiaIOW.HMH BHYTpeHHee TpeHHe H KopposHIO. 
TiocJie TW.aTeJibHOM npocyUIKH BaJI noKpb!BaeTCSI TOHKHM 
CJIOeM CMa3KH. my onepaUlllO CJie,IJ.yeT BblDOJIHSITb O,D.HOBpe
MeHHO co c6opKOM, lJT06bl HCKJIIOlJHTb B03MO:IB:HOCTb sarpsi:s
HeHHSI cMa3KH. TipH 3TOM nocJie,D.OBaTeJibHO CMa3b!BaeMble 

yqacTKH BaJia 0,11.HH sa ,n.pyrHM BBO,ll.SITCSI B 6poHIO. 
DocJie cMasKH Hosoro BaJia eMy CJie,rr.ye:r ,ll.aTb nopa6oraTb 

B npHBO,IJ.e He 60J1ee 4-8 'lac., TaK KaK B Ha'laJibHb!H nepHO)l. 
3KCDJiyaTaU.HH 'lacTO npoHCX0,11.HT BecbMa HHTeHCHBHOe OT,11.e
JieHHe MeTaJIJIH'lecKHX qacTHU., Bhl3b!BaIOUJ.HX ycHJieHHbIM 
a6pasHBHblH HsHoc. Oco6eHHO saMeTHo OT.lf.eJieHHe Me:raJIJIH
'leCKHX 'lacrmi: npH pa6oTe npHBo)J,a c 6poHefi THna Bl. 
mOT nepH0,11. SIBJISleTCSI nepHO)J,OM CBoeo6pa3HOM npHpa60TKH 
BaJia H 6poHH. 3aTeM npHB0,11. pas6HpaIOT H noBTOpSIIOT 
saHOBO onepau.HH npOMb!BKH H CMa3KH BaJia H 6poHH, noCJie 
IJero CMa3KY MO:lli.HO npOH3BO)J,HTb c HOpM3JlbHOH nepHO)J.HlJ• 
HOCTbIO. DepHO,IJ.H'lecKoe nonoJIHeHHe cMa3KH Heo6xo,n.HMO 
eru.e noToMy, lJTO BaJI BO BpeMSI Bparu.eHHSI BblfOHSleT CMa3KY 
H3 6poHH DO,ll.06Ho UIHeKy. 

CJie,ll.ye-r noMHHTb, 'lTO npH saMeHe cMas1rn tty:m:Ho o6si:sa
TeJibHO npoMblBaTh saJI H 6poHIO. HM s KOeM cJiyIJae He cJie
,n.yeT npocTO nonoJIHHTb cMasKy. CMasKa ,n.oJDKHa HaHocHTbCSI 
TOHKHM CJIOeM, TaK KaK pacxo,11. ee HeBeJIHK, a H3JIHlllHSISl. 
cMa3Ka BblfOHSieTCSl. BaJJOM H sarp5I3HSleT pa6oY:ee MecTO. 

tl.nsi: cMa3KH BaJJoB cHJIOBblX np11so)J,os npH JlerKHX ycJJo· 
BHSIX pa6oTbl H TeMneparype He Bblllie 55° c npHMeHSIIOT 
o6blY:Ho coJIH)J,OJI JI (cMasKa YHHBepcaJibHaSI cpe,ll.HenJiaB· 
KaSI YC-JI no rocry 1033-51). DpH TeMneparypax 
.rr.o 65-75° C MOR<Ho npHMeHHTb coJIH,II.OJI M H coJIH,II.OJI T 
(cMasKa yHHBepcaJibHaSI cpe)].HenJiaBKaSI YC-M H YC-T 
no fOCTy 1033-51). 3aMeHHTeJIH 3THX cMa30K - 3MYJibCHOH· 
Hble coJIH,11.0Jibl npHMeH5l.Tb He peK0MeH,1I.yeTc5I. HaH60J1ee 
OTBeTCTBeHHble npHBO)lbI peKoMeH)J,yeTcSI cMa3b1BaTb KOHcTa· 
JIHHOM (cMasKa yttHBepcaJibHaSI TyronJiaBKaSI YT -1 
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no fOCTy 1957-52). TeMnepaTypa KanJiena.n.eHHH sroit 
cMa3KH BhlUie 100° C, o)J.HaKo ee Heo6xo)J.HMO npe.n.oxpamtT6 
OT nona.n.aHHSI. BO)J.bl. JlJISI. TSl>KeJIOHarpymeHHblX npHBO)l.OB, 
pa60TalOU1.HX B ycJIOBHSIX nOBblllleHHOH BJI3>KHOCTH, JIYtIUie 
ecero npHMeHSITb cMa3KY 1-13 (YHHBepcaJibHYIO TyronJiaBKYlO 
eo.11.ocToH:Ky10 YTB). B CJiyqasi.x pa6oTbl CHJIOBoro npHBO)J.a 
npn HH3KHX TeMnepaTypax c 0)1.HOBpeMeHHOH B03MO>KHOCTblO 
CHJihHoro MecTHoro Harpesa peKoMeH)l.yeTcH cMa3Ka HK-30 
(YHHBepcaJII?HaH cpe.n.HenJiaBKasi., Mopo30CToii:KaH YCM 
no fOCTy 3275-46). 11HTepBaJI TeMnepaTyp )1.JIH Hee 
OT -60 )1.0 +~° C. 

DpHBO)l.hl npn6opos, pa:60Ta10mHe B JierKHx yCJioBHHx 
npH TeMnepaTypax He 6oJiee 35° C, MO>KHo cMa3blBaTb TexHH· 
tiecKHM B23eJIHHOM (cMa3Ka YHHBepcaJibHasi. HH3KOnJiaBKaH 
no fOCTy 35&1-47). ·npu TeMnepaTypax .n.o 45° C HcnoJib· 
ayeTcSI. Ba3enHH TeXHB'lecKBH BblCOKonJiaBKHH (cMa3Ka yttH
eepcaJibHaH HH3KonJiaBKaH YH-2 no TY 153-44). 31-a >Ke 
CMa3Ka SlBJISl.eTCSI. KOHCepBHpy10rn.eH: npH Jl.JlHTeJibI:IOM xpa
HeHHH H TpattcnopTHpoBaHHH npHBOJl.OB. DpH pa6oTe npu-
6opttoro npHBO.IJ.a B HHTepB3Jie TeMnepaTyp OT -60 ,!1.0 +55° c 
CJie)J,YeT npHMeHSITb CM33KY fOH-54 (YHHBepcaJibHaH 
HH3KOnJiaBKasi., Bo.n.ocroH:Kasi., Mopo30CTOHKaSI YHBM 
no fOCTy 3276-54). Ha 3aBo.IJ.aX-H3fOTOBHTeJISIX KoMnJieKT
HhIX npH6opHblX npBBO.IJ.OB 6poHSI 32IlOJIHSleTCSI 3TOH CM33KOH 
Ha 2/ 3 ee ,!l.JlHHbl co CTOpOHbl npHBO)J.a OT Kopo6KH nepe,!lall 
aBTOM06RJISI.. 3aMeHy CM33KH npH pa360pH0-3anupaIOlll.HXCSl 
H pas6opHbIX npHBO)l.aX CJie.n.yer npOR3BOJl.HTh qepes Ka}K,ll.ble 
15 000 KM npo6era aBTOM06HJIS1.. CMa3Ka fOH-54 Sl.BJIHeTCSI 
HaH6oJiee uenecoo6pa3HoH: cMa3KOH )l.JIH npu6opHbIX npHBo
)1.0B TpaHcnopTHbIX R cneuHaJibHblX MaIIIHH. 

DoMRMO Bcex nepellHCJieHHblX CMa30K, BO MHOrHX CJiyqaSIX 
npM Jiernux yCJioBHSl.X pa6oThl Mo>KHO npuMeHSITb o6hlllHble 
aBTOMOOHJlbHble nerKHe cMa3KH. 3-n1 }Ke CMa3KH np0MeHS1.IOTCSl 
B npHBO)J.ax ynpaBJiemrn, r.n.e OHH B OCHOBHOM CJiy>KaT )l.JISI. 
3arn.HTbl oT Koppo3HH. B yCJioBHSl.X HH3KHX 1eMnepa1yp BaJlbI 
npHBO)l.OB ynp aBJieHHSI. noKpblBaIOTCSI. TOHKHM CJIOeM _ MOp030-
CTqHKOii CMa3KH. 

PEMDHT OEPE,ll,All C rHBK.HMH BAJlAMH 

PeMOHT npHBo.IJ,a cBOABTCH 6oJibIIIeii qacThlO K 3aMeHe 
H3HOIDeHHblX HJIH Bblllle)J.UIHX H3 CTpOSI 3JieMeHTOB HJIH )l.eTaJieH 
HOBblMH. 

15 Korau-BoJibMaH 301 
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MMeIOTCJI HeKoTophle orpaunqeuub1e B03MO>KHOCTH peMoHTa 
. BaJioB u 6pouu. B CJiyqae ucTupauug euewuero CJIOH u onac
uocTu paspbIBa npOBOJIOK B 3TOM MecTe MO>KHO Bblpe3aT& 
H3HOWeHHbIH yqaCTOK BaJia, npHHHB npe)J.BapHTeJibHO Mepbl 
)1.JIH npe)J.OTBpam.enH.si: pacKpyqueaHHH npOBOJIOK. 3areM 
o6a 0Tpe3Ka BaJia enanBalOTCH B )J.Be npOTHBOnQJIO>KHble pac
TOqKH coe)J.HHHTeJihuoH: MY¢Th1. TaKn:M >Ke o6pasoM c noMOW.bIO 
coe)J.HHHTeJibHOH Myqrrbl (CKB03HOH) MO>KHO coe)J.HHHTb 
0Tpe3KH 6poHH, H3 KOTOpoH: 6blJI Bblpesau noBpe>K)J.eHHhlii 
yqaCToK. 06h1quo ua yqacrKax pacnoJio>Keuu.si: My¢T B )J.aJih
ueH:meM Ha6JIIO)l.aerc.si: ycKopeHHblH H3HOC BTOporo 3JleMeHT3 
Tpym.eiic.si: napbl. 3TOT >Ke MeTO)J. iipuMeHHeTCH )J.JIH noJiyireHHH 
npHBO)J.a . suaquTeJibHOH )J.JIHHbl. lJ:JI.si: TaKHX CJiyqaeB Mb>KHO 
peKoMeH)J.oBaTb npnMeHeHne coe)J.HHHTeJihHblX Myqrr c ono-
paMH K~qeHHH (CM. cpur. 14). . -
~eMOHT 3JieMeHTOB CHJIOBOro H npu6opuoro npHBO)J.OB 

{ocooeHHo BaJia) MaJio3cl>ct>eKTHBeH, no3TOMY CJie)J.yeT npe)J.no
qnTaTh noJIHYIO 3aMeHy H3HOWeHHi>IX qacTeii:. Ilpu BbIXO,IJ.e 
H3 CTpo.si: eaJia Hep!i36opHoro npn6opHoro npeeo)J.a, nocJie.zt
HHH saMeu.si:erc.si: I.J.eJIHKOM, TaK KaK ero peMoHT HeB03Mo>KeH. 
B pas6opuoM npneo)J.e eaJI MO>KHo saMeHHTb HOBhlM. 

nPABHJIA TPAHCnOPTHPOBAHHSI H XPAHEHHSI 
nEPE~Alf C rH6KHMH BAJIAMH 

Ilpu TpaHcnopTHpoeaHHH BaJihl H 6poHH )J.OJI>KHbI 6bITb 
ua)J.e:>1rno sam.nm.eHbI OT BJiarn H MexaHnqecKHX noepe>K)J.eHHH. 
ApMnpoeaHHble eaJihI )J.OJI>KHbl HMeTb Ha KoHu.ax )l.onoJIHH
TeJihHYIO o6epTKY. 

XpaHHTb u TpaHcnoprnpoeaTh eaJibl H 6poHIO CJie)J.yer 
B Bbmp.si:MJieHHOM noJio>KeHHH HJIH, B KpaH:ueM CJiyqae, H30-
rHYTbIMH no MaKCHMaJihHO B03MO>KHoMy pa)J.uycy. Hu B KOeM 
CJ1yqae HeJih3H nx no,ZJ,eewueaTh. BaJibI H 6poHH ,ZJ,OJI}KHhl 
onnpaThCH no aceii: .ll.JIHHe. Ilepe,ZJ,aqu ,ZJ,OJI}KHbl nepno,ZJ,nqecKH 
npoMbIBaTbCH H CMa3bIBaTbCH, ecJIH OHH He 6bIJlH cneu.naJibHO 
3aKOHCepaupoBaHbl c pacqeToM Ha ,ZJ,JIHTeJibHOe xpaHeHne, 
T. e. ·c npnMeHeHneM cneunaJihHbIX KoHcepBnpyrom.nx cMa
soK. Bo ace apeMeHa ro)J.a e CKJia,ZJ,CKoM noMem.eHHH cJie)J.yer 
no)l..ll.ep>KHBaTh TeMnepaTypy B npe)J.eJiax OT +8° CAO +30° C. 
Ilpe)J.noqTHTeJibHhI 6oJiee HH3KHe TeMnepaTyphl B npe)J.eJiax 
3TOro HHTepBaJia. PeKoMeH)J.yeTCH OTHOCHTeJibHaH BJia>KHOCTb 
eos)J.yxa He 60J1ee 60 % . EcJin npu nepuo)J.uqecKoM OCMOTpe 
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o6Hapy>KHBaIOTe.si: npHBO,ll.bl, nopa>KeHHble KopposHeH, TO 
CJie,U.yeT npoHSBecTH oeMOTp H o6pa6oTKY Beex npHBO,ll.OB, 
yeTaHOBHTb npHqHHY Koppo3HH H yeTpaHHTb ee. 

B KaqecTBe KoeeepBHpy10rn.Hx eMasoK ,U.JI.si: BHeWHHX no
eepxHoeTe:H: npHBO,ll.a MO}KHO npHMeHHTb TeXHHqecKHH Ba3e
JIHH (fQCT 782-59) HJIH nywetrny10 eMa3KY (fOCT 3005-51). 
B KaqecTBe KoeeepBHpy10rn.e:H: eMaSKH ,u.JI.si: BHYTpeHHHx 
noBepxHocTe:H: nepe,u.aqH (.u.JI.si: napbr BaJI -;- 6poH.si:) Jiyqwe 
eeero npHMeHHTb eMasKy 1-13 no rOCTy 1631-52 (,u.JI.si: 
CHJIOBbIX nepe,u.aq) H fQH-54 no fQCTy 3276-54 ,ll.Jl.ff npH-
6opH~X npHBO,ll.OB H npHBO,ll.OB ynpaBJieHHH. KoHeepBaUHIO 
c eooTBeTeTBy10rn.e:H: npe,u.BapHTeJibHOH o6pa60TKOH eJie,U.yeT 
npoH3BO,ll.HTb KaJH:,U.bie 6-12 Mee. (B saBHeHMOeTH OT yeJIOBHH 
xpaHeHHH H Tlll.aTeJibHOeTH o6pa60TKH). 

YCJIOBHSI noc.TABKH nEPE~A4 c rHSKHMH BAJIAMH 
H OT~EJibHblX HX ~ETAJIER 

KoMnJieKTHbre eH:JIOBbre nepe,u.aqH noeTaBJIHIOTe.si: B e6ope 
e eoOTBeTeTBHH e TexHHqecKHMH yeJIOBHHMH Ha Hx HsroToB
neHHe. .LI.onyeKaeTe.si: TaK>Ke nocTaBKa K HHM BaJIOB e HaKo
HeqHHKaMH (B BH,U.e sanaeHblX qaCTeH). ilepe,u.aqH eBH3bl
BaIOTeH B naqKH, Bee KOTOpbIX He ,ll.OJI>KeH npeBbIWaTb 80 KI'. 

fH6KHe BaJibI Bl H B2 nocTaBJIHIOTeII ,U.JIHHOH He 60.nee 10,5 
H He MeHee 1 .M. iloeTaBKa rH6KHX BaJIOB MepHbIMH 0Tpe3- . 
KaMii yKa3bIBaeTe.si: B saKase. f H6KHe BaJibI noeTaBJI.ffIOTeH 
c 6poHeH. ilOCTaBKa rn6KHX BaJIOB 6es 6pOHH HJIH 6poHH 6es 
eaJIOB o6yeJIOBJIHBaeTeH B saKase. 

fH6KHe BaJibl e 6poHeH JIHOO 6es 6poHH nocTaBJIHIOTeH 
B 6yxrnx. B~ 6yxTbI He ,u.oJI>KeH npeBbIWaTb 80 KI'. K Ka>K.U.o:H: 
6yxTe. HJIH naqKe npHKpenJI.si:_eTCH 6HpKa e yKa3aHHeM 3aBOll,a
H3rOTOBHTeJI.ff, yCJioBHoro ·ooosHaqeHHH H3,ll.eJIHH, KOJIHqe
CTBa, ~aTbl HSrOTOBJieHHH H KJie:H:Ma OTK. 

noeTaBKa apMaTypbl A 1 K BaJiaM B 1 o6yCJIOBJIHBae1'e.si: 
e saKase. fHOKHe BaJibl B2 noeTaBJI.si:10rc.si: 6es apMaTypbl. 
fH6KHe BaJibl B 1. H B2, a raK>Ke apMaTypa H KoMnJieKTHble 
nepe,u.aqH noeTaBJI.si:IOTe.si: eMa3aHHblMH HeKOHCepBHP,YIOlll.HMH 
CMa3KaMH. 

DpH nocTasKe B 6yxrnx BaJibI e 6poHe:H: Haeyxo npoTH· 
paIOTe.si:, eM83bIBaIOTe.si: TOHKHM eJioeM KOHeHeTeHTHOH eMa3KH, 
o6ep-rbIBaIOTeH ynaKOBOl!HblM MaTepHaJIOM H nepeBH3blBaIOTe.ff 
8 Tpex MeCTax. Pa,u.Hye 6yxTbI _.U.OJI>KeH 6blTb BOSMO>KHO 

15* 
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OOJlbWHM H HH B KOeM CJiyqae He MeHbllle MHHHMaJibHO ll.0• 
nycTHMoro pa.u.uyca H3ru(,)a .lJ.JISI .u.aHHoro . THna BaJia. Bee 
oyXT OOJiee 50 KI' HeJKeJiaTeJieH (.u.onycKaeTCSI lJ.O 80 Kl). 

Bo ecex CJiyqaSix, Kor.u.a 3TO B03MO>KHO, peKoMeH.ll.YeTCH 
nocTaBJISITb, TpaHcnopTHpoBaTb H xpaHHTb BaJibl B BbIIlpSIM
JieHHOM nOJIO>KeHHH, TaK KaK ,ll.JIHTeJibHOe xpaHeHHe B OYXT3X 
11aCTO Bbl3bIBaeT OCTaTOqHbie .u.e¢opMaU:HH reoMeTpuqeeKoii 
OCH BaJia. 

,llJISI opOHH ,!1.JIHHOH OOJiee 5 M .u.onycKalOTCSI CThIKOBhle 

MeTaJIJIHqeeKHe MY<i>Tbl no O,ll.HOH Ha Ka>K,ll.hle noCJie.u.yiom.ue 5 M. 
floCTaBKa rH6KHX BaJIOB no MeTpa>Ky, )J.OnycKaeMaSI TeX

HHqeeKHMH yCJioBHSIMH, He>KeJiaTeJibHa, TaK KaK pe3Ka eaJia 
H MOHTa>K apMaTypbI Ha Heeneu:HaJIH3HpoeaHHOM npe.n.npHSl
THH qacTo npHBO)J.HT K nopqe BaJia HJIH CHH:>KeHHIO ero Kaqecre. 

KaK npaBHJio. .ll.OJI:>KHa npaKTHKoBaTbCSI nocTaBKa BaJIOB 
MepHbIMH OTpe3KaMH B COOTBeTCTBHH c .ll.JIHHOH BaJia B npH
BO)J.e. )l(eJiaTeJibHO MaKCHMaJibHOe cocpe)J.oToqeHHe H3rOTOB

JieHHSI KOMnJieKTHblX npHBO.lJ.08 Ha cneu:HaJIH3HpoeaHHhlX 
npe.u.npHSITHSIX. c HHMH lJ.OJI:>KHbl KoonepupoeaTbCSI npe.ZI.npHSl
THH; npOH3BO.ZJ.SIII.J.He MaWHHbl HJIH arpei'aTbl, B KOTOphlX 
HCnOJib3yeTCSI npHBO.ll. c rH6KHM B3JIOM. 

Tipu6opHble KOMnJieKTHble npHBO.lJ.bl (TaoJI. 43 H 48) nocTaB
JISllOTCSI e .ZI.epeBSIHHblx SIII.J.HKax no 75 WT. He oonee B Ka:>K.ll.OM 
(Bee SIII.J.HKa opyTTO He 60Jiee 50 K/). Pa.u.uyc H3rHoa 
e ynaKoeKe He MeHee 180 MM. B KaqeeTee 3anacHbIX qacTeii 
ceepHyTbie B KOJibU:O H CBSl3aHHbie BaJibl npuoopHbIX npH· 
BO)J.OB noCTaBJISllOTCSI TaK:>Ke B HH.lJ.HBH,ll.yaJibHblX oyMa>KHhlX 
naKeTax pa3MepoM 200 X 200 MM (no 250 naKeTOB e SIII.J.HKe). 
Ha Ka>K.ll.OM naKeTe .ll.OJI:>KHa oblTb yKa3aHa MapKa H3.ZJ.eJIHSI. 
YnaKoeKa eaJIOB e HH.ZJ.HBH.lJ.yaJibHbie naKeTbI npoH3BO.lJ.HTCSI 
JIHWb no cornaweHHIO c 3aKa3qHKOM. 

B Ka>K,ll.bIH SIII.J.HK c KoMnneKTHbIMH npuso.n.aMH BKJia.lJ.bl
eaeTcSI ynaKoeoqHbIH JIHCT c yKa3aHHeM MapKH H KOJIHqeeTBa 
KOMQJieKTHbIX npHBO)J.OB HJIH rHOKHX BaJIOB, a TaK>Ke .u.aThl 
HX ynaKOBKH 3a no.u.nHCSIMH KOHTpOJiepa H ynaKOBII.J.HKa. 
Ha Ka>K,ll.oM SIII.J.HKe crn:il:Ko:il: KpacKo:il: HaHOCHTCSI a.u.pee 
3aKa3qHKa H IIOCTaBII.J.HKa. 

TipHBO)J.bl fB-43 ynaKOBblBalOTCSI B )J.epeBSIHHbie SIII.J.HKH 
He ooJiee 50 WT. e Ka>K)J.OM. TipuBO.lJ.bI He .ZJ.OJI:>KHbl ceepTbIBaTbCH 
no pa.u.uycy MeHee 200 MM. Bee Sllll.HKa opyTTO He OOJiee 50 KI'. 

3aKa3qHKY npe.ZJ.OCTaBJieHO npaeo npHeMKH H npoeepKH 
H3)J.eJIHH Ha Meere, B TOM "IHCJie npaeo npoee.u.eHHSI HCnhlTaHHA 
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83. Mapo KOMRJleKTHlilX CHJIOBlilX nepe,11,a'f H ,11,eTa.neA K HHM, ROCT&BJIJleMWX 
cepHAao cnel\HILllH3Hp0BaHHWMH 3&80,11,&MH 

i!i' MapKa 

I 
.z:taaMeTpbl 

Ba11ena11 rH6KHx aanoa 

BI 6; 8; 10; 12; 16; 
20; 25; 30 

B2 a,3; 4; 5; 6,5; 8,2 

~ Bl·B 6; 8; 10; 12; 16; 
20; 25; 30 

B2·B 3,3; 4; 5; 6,5; 8,2 

BI-B-A 8; 10; 12; 16; 20; 
25; 30 

B-101· 12 (BI) 

B-110 12 (Bl, JleBo-
ro Bpamemu1) 

B-1 IOc 12 (BI, JleBO-
ro BpameaHJ1) 

B-106 8,2 (B2, JleBO-
BOro Bpamemrn) 

B-106c 8,2 (B2, neBo-
ro BpllllteHHH) 

B-ll2 8, (B3) 

I l(paTKall xapaKrepacTBKa 

fH6KHH BaJI 6e3 6pOHH H apMBTYPW 

fH6KHH BaJI 6e3 6pOHH H apMaTypbl 

fH6KHfi B8JI c 6poHeii 6ea apMBTYPbl 

f116KHH BaJI c 6poHeii 6e3 apMaTypbl 

fH6KHH BaJI c 6poHeii H apMaTypofl 
Ha onopax CKOJib:HreHHH THna A I 

KoMnJieKTHaH nepe,11,a'fa (Ta6n. 34). 
IIpHBOA MaWHHhl AJIH salfHCTKH w1111, 
IlOKphlweK, JIHTbH H T. ,II.. 

KoMnJieKTHaH nepeAalfa (cM. 
Ta6JI. 34). IIpHBOA rJiy611HHhlX BH6pa
TOpOB H 3JieKTpOWJIHCj>OB8JibHhlX Ma
WHH 

BaJI c HaKoHe'fHHKaMH B Ka'fecTBe 
aanacHhlX qacreii K KOMnJie1CT11oii ne
peAalfe B-110 

KoMnJieKTHasr nepe,11.aqa (Ta6JI. 34).. 
IIp11BOA 3JieKTpOHHcrpyMeHTa AJIH OlfH
CTKH noBepxHOCTH MeT8JIJia H H3,ll.eJIHH 
OT Koppo3HH -

BaJI c HaKoHelfHHKOM B KalfecrBe aa
nacHhlx qacreii B KOMnJieKTHoii nepe,11.a
qe B-106 

KoMnJieKTHasr nepe,11.aqa (CM. 
Ta6JI. 34). IIpHBO.ll B 3BOJI&BeHTHO· 
lllJIH!j>OBaJibHOM cra~Ke 

n p RM e q a H He. l(poMe cnequan&HO yKasaHHblX, nocraen1110TCll 
aanhl npaaoro apai:qeHHll. TIOCTBBKB aanoa c neBhlM apai:qeHHeM oroaapa
aaeTcK B saKase. 

Ha npoBepKy )J.OJirOBeqHOCTH. Ilp0Bep1{a H3)J.eJIHH 33K33qHKOM 

npOH3BO,Z(HTCSI B COOTBeTCTBHH c ,Z(aHHbIMH Ta6JI. 60. 
nepeqHCJieHllbie YCJIOBHSI IlOCTaBKH corJiaCy!OTCSI c TeXHH

GecKHMH yCJioBHSIMH Ha H3rOTOBJieHHe cooTBeTCTByiomux 
E3AeJIHH. • 
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3a14e11eHHwe one11aTn 

CTpa-1 
HH[\8 CTpoKa Hane'l&T&Ho I .D:onlltao 6i.m. 

5 4-11 rpa<jla, 2-11 CHH3Y -6,5 ..... 9,5 -6,5 
39 2-H rpacjla. 8-!I caepxy 17,6 14,6. 

rpa4>i>J 5 H 6, 18-H caepxy IOx 0.4 \ 1,5 IO X 0,41 1,5 
14 x 1,1 2,0 

40 2-H rpacjla, 2-H caepxy ± 1,2 +1.2 
46 Ta6n. 25, I H 2-11 rpa<\Jbl, B.lin-Cl I B.nil-Cl I To lite 

5-H caepxy 

1 H 2-H rpacjl1i1, 2-H CHHsy B.llfl-A4 I s.nn-A41 To xce 
l H 2-11 rpa<jlbl 

1-H Cllll3Y s.nn-CI I s.nn-c1 1 To >Ke 

88 3-!I CHH3Y rBH9-B (III) rBH9-B (II) 

2-SI CHH3Y fBf32-B (III) rBH32-B {ll) 

2-11 CllH3Y fBHl6-A2 (Ill fBH16-A2 (Ill) 

117 2-H rpacjla. 1-11 csepx.y 54 59 

6-11 rpa<jla, 2-11 caepxy B2TJl-3,3A 

138 Ti16n. 54, 3-SI rpacjla B KI'M B KI'CM 

170 17-H caepxy 6000 620 
= 16,.3 = = 16,3 =a 

n 0 n pa BK a. Ha crp. 90 113 9CKHSC K -ra6.n. 40 BMeCTO p83Mepo3 
(2) 47+o,a H 0 77±0,a .lIOJilKHO 6b1Tb (2) 4,7+0. 3 H (2) 7,7±0,a, 

f, .H, I< or a a-Bo .n.i. Ma a. 3aK, ao1, 
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