
I

1

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



COflEPWAHME

K O H C T P y M P O B A H H E , M C C J lE flO B A H M fl,  M C r ib lT A H M fl
• \

M. E. A io m h h , M . M. flo ftm eK o n flH H , B. M. r ip e x c M a H  —  W ccA eA oa a H H e  qo/iroB eM -
h o ctm  flB H ra ieJ ia  3MJ1-130 w h3 h o c o b  o c h o b h u x  e r o  A e ia A e f i    1

Jl. A . A^M büHOB —  3cpc}>eKTMBHOCTb paöoTbi nepBoü CTyaenn 803AyxoOHHCTHTeAs
ABMraTeAB 5 IA3 -204    3

M. B. rypBHH, n . A . KBaUIHMH, A . f l .  TpHlllHH, H. A . Ymhob, r . M . Ahhchm ob —  
y j iy m o e H n e  npupaO oTK H  BBTOMOÖmibHbix A B u ra ie A e ü  3a cn eT  npucaAO K 
K o6KaTOMHblM MSCABM . . . . . .  5

A . C  lU re H H Sepr —  rMApaB/iHwecKoe conpoTHBAeHMe TaHreHunaAbHOü xaMepbi
c ro p a H n a  m ra30c6opH M K S  ra 3 o ry p 6 n H H o ro  A su raTe/ ia  c paAeaAbH O M  T y p 6 nHOfi 6

B. M. MeABeAKOB. B. A . flpKOB —  HpHMeHenHe 3jieKTpoHHO-Bb'H mc AHTeAbHo w
MäUjMHbi a a s  p a cn eT a  apeM eH H  »i nyTn p a 3 roH a  aBTOM o6 n;ia   ......................... '0

B. B. TeHBoM, B. H . K o 6 i>iasihckhh, A . M . K h 3 M3 H. r . C. TyA3 —  K s o n p o c y  0 6  « 3 M e-
p m e A S »  SHeproeM KOCTM  io p M 0 3 H b ix  MexaHM3MOB . . . . . . . . .  12

A . M . r*n oM H A O B , B. fl. C re u ie iiK O  —  H e x o r o p b je  oco5eH H O cTM  xoH CTpyxuM n
h oab sck m  aBTOM o6 n/ia 3 A 3 -9 6 6  ..............................  16

A -  A .  A h t o h o b  —  0 6  y rn a x  n O B opoT a  yn p a B jia eM b ix  x o a o c  M H oroocH b iX  aBTOMOÖH/ieH 18
C . C . AM M tpH ieH Ko, A . M. UJeBMeHKO —  ycKopenHbie noAKroHHbie xcnbiTam j»

rp y30B b ix  aBTOM oßMBeü .................................................................. ........................  21
B. Jl. A tp aH acb eB , A . A . X a x a T y p o s  —  CraTHCTHHecxHe xapaxTepMCTMKH m m k p o -

n p O 0 M A » aBTOMOÖMAbHblX A O pO r M KOJie6aHMÜ aBT0M 0 6 nAB . . 2 3
P. B. P oreH fiepr, H ; M. BypnaxeHKo —  O  tpM3MOjion-iHecxMx * p «T e p «a x  nnaBriocTH

x o a b  aBTO M oSm ia     . 27
A . A . KynHKOB —  BnnsiHMe 3AexTpMHecKM> n a rp y3 0 K  u e n *  sb icoK O ro  H anp a iK eH ns

6 a ra p e f iH o r o  3a>xnraHna Ha pa3B H B aeM oe n an p aw eH M e ..............  30
H . C . 6e3 3y6H K , IO . n . C o p o n a H , H. f l.  M apAbiH O BCKH * —  K s o n p o c y  o  n e p e -  *

CM O Tpe T O C T a  9314-59 . . .    34

T E X H O / lO m f l

T. H . P o b h h c k h h  —  TexHonorMHHOCTb KOHCTpyKiquH xpynHbix H3AenMM, noAynaeMbix
x o a o a h o h  LuraMnoBKOM M3 n ncTO B oro  M eTanna (B T o p a a  n a c rb ) . . . . . . .  35

M. n . C yA O n n a ro B  —  OcHOBHbie HanpaBAeHHS M©xaHM3ä4MH h xoHBeMepM3auMM c 6 o -
poHHbix n p o iq ec co B  e n p a ö o p o c T p c e H H M  . 38

T. M. Bo6pnKO B . A . C . K op on eH K O , B. B. Pa6nHOBMH —  yn n oT H eH H e (popM OBOHHoft
CM6CM B o n o x a x  C MO A 6 A SIMM M eTOflOM  CTBOAbHOTO H a A y s a ...........  41

C . E. BopoH H H  —  H 3 onbiTa s k o h o m m m  u B eT H oro  M eTanAa b m s c c o b o m  npon3BO ACTBe 43
E. M . AesnTO B a —  M aw eH eH H e Tonuj,MHbi M eT a n ra  npn BbiTsuKxe Ton jiM BH oro 6 a x a

rp y 3 0 B o r o  aBTOMofennsi 3 M J1 -1 5 7 .................................................................   45

M H c& O PM AlJM fl

B. M. XMenbHHAKHH —  6 o p b 6 a c o  « c m o t o m »  b C L U A ..........................................  47

K P M T M K A  M B M B JlM O rPAO JM fl

M. H. InxOMMpoB —  Pe4eH 3M B Ha XHnry Jl. A . B op m u aH C K oro , H. M. C jie c a p e H x o ,
M . r MepeMHbix «H w e B c x n e  cnopTM BHbie MOTouMKAbi. y cT p o ficT B O  m axcn/ iyaTa- 
Uhsi» .  y A ^ y P T C K o e  KHMJKHoe M3AaTeAbCTBO, U w eBCK, 1964 ..........................................  48

DiaBiibifi oeaaKTop K. n. HBAHOB

P E A A K U M O H H A f l  K O Jl Jl f T M fl:

A. A. AHaepc, M. H. B b c o b ,  H. A. E yxap im . B. C. TeHKMH. A. C. Eßceeß, K. ü. HnaHOB,
M. f l. HoaHHecsiHu, K. A. KajiaxeB , B. T. KJienauKMM. A. M. K p arep , B. A. Kya’aH,
Ä. B. JIbjihh, H. C. JlyHeB, B. A. M accea , A- Ä. MeabMaH. A. JX. ripocßapHMH. 3. C. P a -
3aMaT, A. A . CraxeeB , B. fl. CejiM(])OHOB, B. C. «PajibKeBHi, T. A. «PecTa, C. B. M h c t o -

3BOHOB, B. H. IIVaXO BU eB

M o c K B a .  H-51, HerjiMHHan. 23. 2-ß STaac. k o m h . 203. Tea. B 6-63-14 n B 6-61-49 

H3AATEJlbCTBO «MALL1HHOCTPOEHHE»

T 4)2712 TH paat 13 950 3K3. n e q .  ji.  6 y i,-H 3 A . ji. 9 EyM . n . 3 <t>opM3T 60 X  90'/8 3aK . 55Ö5

THiiorpacJjHa H3A '9a «M ocKO BCKa« n p a H A a ». rioTanoBCKuft nep ., 3

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



rtpoAerapuu ecex crpan, coeduHnäreCbl

BTOMOBMflbHAfl
n P O M b l l U A E H H O C T b

f  2
<I> E B P A J 1  b

E W  E M  E C 9  H H  b l ( l  H A V  1  H O - T  E X H 9 H  E C K 9  Ü  J K V P H A A 1966
J o  M M 3 A A H tf ß X X X I I

OPT AH MHHHCTEPCTBA ABTOMOEHJlbHOR 
nPOMblLilHEHHOCTH CCCP

T P y b f P Q B A H W E  

C A E A O B A H I ^ f l  

C n  b l  T A H  k f  51
y/lK 621.431.73.539.434

M ccA eA oeaH M e A O A ro B e H H o e m  AEM rcueAfl 3 M A - I 3 0  m m 3h o c o b

o c h o b h u x  e ro  AeTdAert

K a H fl .  t e x H .  H a y K  H . E . f l t O M W H ,  K a H fl. t e x H .  H a y n  M .  H . n O f l l J U E K O J I f lH H .  B . H . n P E H C M A H

XaPbKOBCHHH a3 rOMOÖM /IbHO-flOpOWHbl H M HCTHTyT

1/  A O E f lP A  «TexHOJiorHH npoii3BOACTsa h peMOHTa aBTOMOÖH- 
Jieft» XapbKOBCROra aBTOMOÖHabHO-ÄOpOJKHOrO iHEICTHTyTa co- 

BMeCTHO C fluenpOneTpOBCKHM aBTOpeMOHTHblM 3aBO£OM npOBO- 
Aht Hcc.neAOB3HHe HauejKHOCTH ih ÄOJiroBCTHOCTH aBHraTeaeft 
3HJ1-130, a TaK xe h3hocob ocHOBHbix eno AeTaaeft.

3 T a  paßoTa HMesT CBoeä peab io  cnocoöcTBOBaTb noBbimeHHio 
Haae>KHocTH h A oaroB en H oc™  hobm x V -o6pa3H bix ÄBHraTejreft 
3 H JI-13 0 , BbinycKaeMbix M ockobokkm  aBT03aBo.aoM HMeHH Jlnxa- 
qeBa.

HayneHHe Haae>KHOCTH h AoaroBeqHocra yKa3aHHbix ABiiraTe- 
aeft npoBOÄHaocb b sKcnayaTaiiHOHHbix ycaoBHux neKOTopbix aBTo- 
X03HHCTB YKpaHHbi, a H3hocob ochobhmx aeTaaeft —■ na flHenpo- 
neTpoBCKOM aBTopeMoiiTHOM aaBoae npn nocT.ynaeimH ryaa  a b h - 
ra ieaeft b KannTaabHbift peMOHT. B puae aBT0X03HftcTB eme npii- 
MeHHioTCH HecooTBeTCTByioiiXHe copTa TonaHBa h Macaa. FIo stoA 
npmHHe npHBeAeHHbie iiHcjjpbi no aoaroBeqHOCTH MoryT OKa3aTbcn 
necKoabKo 3aHH>KeHHbiMH. HccaeaoBaHHio ooaBepraaHCb 87 a b h - 
raTeaeft 3HJI-13051, sKcnayaTHpoBaBuiHxca Ha aBToöycax JlbBOB- 
okoto asT03aB0Aa.

O p H  H ccaeaoB aH H H  H ayqaaH Cb n p o ö e r  a o  n e p B o ro  KanHTaabHO- 
ro peM OHTa, peMOHTHbte B03AeftcTBHH c  H an aaa  aK ön ayaT au H H  ao 
nocTaHOBKH b KanH TaabH bift peM OHT, n aA ea cu o cT b  p a ö o T b i y 3 a o B  
H MeX3HH3MOB, JipHM eHHeM bie c o p T a  TOnAHBa H CMa3XH, lyCAOBHH 
»KonayaTauHH h AP-

PegyabTaTbi HccaeaoBaHHH no3BoanaH ycTaHOBHTb cpeAHee 3Ha- 
neHHe h pacceHBaH«e tjiaKTH'iecKHx npoöerOB aBTOÖyccm 
JIA3-695E h J1A3-697E ao  nepBoro KanHTaabeoro peMOHTa ab h - 
raTeaeft 3HJI-1305I, aHaneuHe hbhocob ochobhhx ero aeTaaeft, 
OTAeabHbie iMoiMeHTbi, GHH.>Kaioiii.He Haae>KHocTb paöoTbi ABHiraiean 
h Apyrne aaiiHbie.

BeaHHHHw npoöeroB ao  nepBoro KaeHTaabHoro peMOHTa h hx 
paonpeaeaeHHe npHBeaeHbi b TaöaHiie. CpeAHeB3BemeHHaH BeaH- 
HHHa npoöera AB»raTeaeft 3H/I-130H, BbiHHcaeHHan no aaHHbiM 
TaßAHUM, cocTaBaneT 160 tmc. k m . PaHee ycTaHaßaHBaeMbift Ha 
3th aBToöycbi ABwraTeab 3HJI-158J1 »M ea opeAHCB3BenieHHyio Be- 
aHHHHy npoöera ao  neppcM-o KanHTaabHoro peMOHTa 63 xuc.-?u<A

a K an H Taab H o  OTpeM O H TiipoBaiiH bift A ß H ra T ea b  a o  n o c a e A y K m ie r o  
KanHTaabHoro peM OHTa 28 ,0  th c . k m * . PacceHBanne AoaroBenno- 
cth  A B H raT eae ft 3 H J 1 -1 3 0 H  h 3 H / I-i1 5 8 J I inoKa3aHO n a  p n c . 1.

n p o 6 e r  b Tbic. k m
KoaniecTBo HBHraie- 

aeft, BbmeauiHX
H3 ctposi

Aojih ÄBHraieJieft, 
BblllieilllHX H3 CTpoa, 
b % o t  o ß m e ro  k o - 

jiaqecTBa

5 8 ,5 -6 0 ,0 2 2 ,0
8 0 -1 0 0 7 8 ,0

100-120 13 15,0
120-140 11 13,0
1 40-160 18 21,0
160— 180 8 9 ,0
180-200 6 7 ,0
2 00 -2 2 0 10 12,0
220 -240 6 7 ,0
240 -260 2 2 ,0
260-280 1 1,0
280 -3 0 0 3 3,0

B c e r o  ................. 87 100

nojJVHeHHbie 3HaHeHHH cpoKOB cay *6 b i ABnraTeaefl 3HJT-130H 
Ao nepBoro KanHTaAbHoro peMOHTa npH p aöo ie  h x  Ha aBTOöy- 
cax JIA3 CBHAeTeabCTayioT o  3HaqHTeabHbix mpeHMymecTBax s t o - 
ro ABwraTeaa b  cpaBHBHHH c ABHraTeaeM 3HJl-li58Jl, yciaHaBaii- 
BaßmeMCH paHee Ha s t h  aBToöycbi.

PeayabTaTbi HccaeAOBaHHft T aK *e  noKa3biBaioT, h t o  pecypc a b h - 
raTeaa 3HJ1-130H HMeeT paaöpoc no noxasaTeaHM a a h  OTAeabHbix 
AeTaaeft, a Taxace no noKa3aTea»M AoaroBeHHOCTH ABKraTean b  
ueaoM. PaHee Apyrnx aeTaaeft Tpeöyror 3aMeHbi BKaaAbiinn

1 Ü I O MH H  W. E- H r i O A m e K O J l A H H  M . H . O CpOKaX CJiyJKÖbl 
h Ae(J)eKTax ABHraTeaeft 3H«TI*158il aBToßyca J1A3-695B. C6. «Abtoaopojk- 

-HHK 1964, Ws 2.
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2 AßTOMoSmibHafl npoMMUijieHHOCTb .NS- 2, 1966 r

KopeHHbix h u iaiyH H bix noAiuHnHHKOB KoaeHuaToro Baaa (n o c a e  
8 0 — 120 Tue. k m ) ,  nopuiHeBbie KOJibua (n o c a e  100— 125 Tbic. k m ),  
p e jx e  rnjib3bi öaoK a  h nopmHH.

ripoöes

Phc. 4. Kpußbie pacceH BaH H H  cpoKO B ca y *6 b i A B H raT ea e ft :

/ — 3HJI-158JI (nocjie KanHTajibHOro peMOHTa); 2 — 3HJI-158J1 (ao nep- 
Boro KanHTajibHOro peMOHTa); 3 — 3HJI-130 (ao nepßoro KanmajibHoro pe-

M O H T a ).

KpoMe Toro, yBejiimeHHe «H c a a  hhjihhäpob, inoBbimeHHe cre- 
neHH OKaTHH h oöopoTHocrH ABHraTeaH T,pe6yK)T ßoaee H aae*- 
h oh  CHCTöMbi sa-JKHraHHB. B HacTOHmee BpeMB inpa 3KcnjryaTauHH 
ABHraTeaeft 3 H JI-1 3 0 H  HaöaKXAaioTCH nepeOon b paöoTe OTaeab-
IiblX |U,,HJIHHÄP0B npH BbICOKHX HHCJiaX OÖOpOTOB.

H 3yw eH H e h 3 h o c o b  A e T a a e ft  A B H raT eaH  3HJT-il30H m oK a3 aao , b t o  
öojihinHKCTBO ,H3 3 th x  A e T a a e ft  npn nocrynaeHHH A B H ra rea e ft  b 
nepBblH  K anH TaabH bift peM OHT HMeiOT He3‘HaHHTeabHbie H3H0CbI H 
npaiKTHH6CKH He n p eO y ioT  peMOHTa.

y  ÖJioKa UHJiHH^poB ABHraTeaH nocae npoöera 150 nie. k m  h 
Coaee AHaMeTpbi m esa  n oa  BKaaAbiniH KopeHHbix noAmHnHHKOB 
He npeBumaiOT 79,53 m m  (yBeaHaeHHe Ha 0 ,0 2  m m ) ,  h to  cnHTaeT- 
CH aanyCTHMbllM Ö63 npOBeaeHHH peMOHTa.

OTBepCTHH inOÄ TOJTKaTeJIH HMeiOT He3HaqHTeJlbHbie H3II0CbI (ao  
0,03 m m ).  PaaMepbi nocaaoHHbix im oct noa rnah3bi ,y ißoabiHHHCTBa

ö h o k o b  HaxoaaTCH b  npe- 
Aeaax, 3aaaHHbix nepTe- 
JKOM Ha H3rOTOBJieHHe.

H 3 h o c  rHab3 h  ero pac- 
ceHBaHne noKa3aHbi Ha 
PHC. 2. y  6ojIbHIHHCTBa 
THAb3 MaKCHMajIbHblH H3*
h o c  c o c T a ß a a e T  0 ,1 0 —  
0,30 MM. CpeaHHH BeaHHH- 
Ha H3HOca Ha 1000 km 
npoßera cocTaßaner npH- 
MepHO 2 MK, HTO 3HaHII- 
TeabHO MeHbme, ueM y 
paaHbix ABHraTeaeft
3H JI-12 0.

H 3 h o c  rneek KoaeHuaTO- 
ro Baaa y  ßoabuiHHCTBa 
ABHraTeaeft 3 H JI-1 3 0 H c o - 
CTaBaaeT: KopeHHbix 0,03—  
0,06 mm, uiaTyHHbix 0,02—  
0,03 MM. CpeaHHÜ H3HOC 
Ha 1000 km npoßera He 
npeBbimaeT 0,4— 0,5 mk.

K p o M e  3Toro, b  OTaHHHe ot K o a e H a a T o ro  B a a a  ABnraTea i 
3 H J 1 -1 2 0  H3H0C H ia ryH H b ix  rneeiK K o a e H a a T o ro  aaaa AanraTeas 
3 M J I-1 3 0  peaKO cH H an aca  h 0 K a 3 a a c a  iMeHbiuiiM , aeM  y  KopeHHbix. 
PacceH B aH H e h3hocob m eeK  
PHC. 3.

CiiHwemie h3hocob h no- 
BbiuieHHe aoaroBeaHocTH
rnab3 h iueek KoaenaaToro 
Baaa oöbacHaeTca BBeAeimeM 
pHAa KOHCTpyKTHBHblX H3Me- 
HeHHH h TexHoaornaecKHX Me- 
pOnpHHTHH, TakHX kaK BCT3B- 
kH H3 aycTeHHTHoro ayryHa 
THna Hnpe3HCT y rnab3, ycT- 
poftcTBo rpa3eyaoBHTeaeft h 
yBeanaeHne AiiaMeTpoB y ma- 
TyHHbix meeK h AP- npn no- 
CTynaeHHH ABHraTeaeft b  Ka- 
nHTaabHbift peMOHT nocae 
npoöera ßoaee 100 tuc. k m  

y 4 0— 5 0 %  uiaTyHOB anaMeTp
OTBepCTHH H H ÄH eft TOaOBKH
rn aTyH a y B e a n a n a c a  Ha 0 ,03—
0 ,0 8  m m .  yB ea n a eH H e  AH aM eT- 
pa OTBepCTHH HHKHeö roaoß- 
kh  rnaTyHa siBaneTcsi oahoh 
H3 npmiHH npoßopaaHBaHiisi 
BKaaAbiuieft npn SKcnayaTa- 
Uhh ABHraTeaeft. Mto6m 
yMeHbuiHTb H3MeneHHe AHaMeTpa OTBepCTHH b HiiJKHeft roaoBKe 
rnaTyHa, b  1964 r. Ha aBT033BOAe hmchh JlnxaaeBa npoH3BeAeHO 
ycHaeHHe KpbiniKH rnaTyHa.

Z lp y rH e  A e T a a n  A B H raT eaH  3 H J 4 -1 3 0  n p n  n ocT yn aeH H H  e r o  b 
KanH TaabH bift peMOHT »M e ro r  n e3H aanTeab H b ie  hshoch h b  6oab- 
iiiHHCTBe cB oeM  He T p eöy iO T  peM OHTa.

KipHTepneM nocTaHOBKH ßoabiuHHCTBa ABHraTeaeft 3 H J I-1 3 0  b 

KanHTaabiibift peMOHT, KaK h phahux ABHraTeaeft 3 H J 1 -1 2 0 , b na- 
CToamee BpeMH oöbiaHO HBaneTCH cocTOHHHe UHaHHApo-nopuiue- 
boh rp yn n b i.

OAHako Heab3H canTaTb npaBHabHbiM, aTOÖbi coctoh- 
RHe UHaHKApo-nopuiHeBoft rpynnbi ABBraTeaa 3 H J 1 -1 3 0  mpeAonpe- 
Aeaaao nocTanoBK-y ero b KanHTaabHbift peMOHT. B ABwraTeae 
3 H J 1 -1 3 0  »OHCTpyKimeft npeAycMOTpeHbi aenKocneMHbie, BCTaB- 
Hbie, MOKpbie raab3bi, KOTopbie no Mepe H3Hoca aerno saiMeHHrb 
Ha .HOBbie HaH OTipeMOHTHpOBaHHbie.

BaoiK s T o r o  A B H raT eaH , KaK  no,Kai3biBaiOT p e3 ya b T a T b i »ccaeA O - 
BaHHft h npaKTH KH  p a ö o T b i / ],H en p on eT p oB C K oro  aBTopeM OHTHoro 
3aBOAa, n e T p e ö y e T  peM OHTa A a * e  n o c a e  n p o ö e r o B  250—  
3 00  TWC. KM.

riosTiOMy aah yAemeBaeHHH peMOHTa h mpoAaeHHH epoxa cayjK- 
6w ABHraTeaeft ao KauHTaabHoro peMOHTa (ecan TaKOBoft moTpe- 
ßyeTCH) naAO onHTaTb ueaecooßpaaHbiiM b  3KonayaTaHHH no Me­
pe HaAOißiiocTH aa.MeHHTb OTAeabHbie HSHomeHHbie y3abi h  AeTaaw 
na HOBbie hah oTpeMOHTHpoBaHHbie Ha cneuHaaH3HpOBaHHbix pe- 
MOHTHbix inpeAnpHHTHHX. ä a h  oaymecTBaeHHH stoto HOTpeöyeT- 
ch BfleApHTb b peMOHTHyio npaiKTHKy ABHraTeaeft y3aoBoft MeTOA 
peMOHTa.

yaaoBoft MeTOA peMOHTa na3BoaHT yMeHbin.HTb saTpaTbi na Ka­
nHTaabHbift peMOHT, COKparHTb tnpOCTOH B peMOHTe, TaK KaK pe­
MOHT cboähtch k  3aMene y 3 a a  («eTaan ), yBeannnTb cpoK cayjK- 
6bi ABHraTeaeft, noTOMy mto yMeHbmeHHe nncaa noAHbix paaOopoK 
riosBoaaeT coxpaHHTb npHpaOoTKy ßoabiunHCTBa HesaMeHsieMbix 
AeTaaeft h ;y3aoB h, Ha«OHeu, ocBOHTb ßoabuiHft o6neM TpaHcnopT- 
Hoii paßoTbi n p n  tom « e  KoannecTBe noABH>K«aro cocTaßa h t. n.

OpraHH3aH.HH ,y3aoBoro iMeTOAa peMOHTa A o a *H a  hath no n.yTH 
COI3ABHHH xopoiuo TeXHHHeCiKH OCHameHHblX peMOHTHblX HpeAnpH«- 
thh, HMeioumx b cBoeft HOMeHKaaTvpe peMOHT oTAeabHbix yaaoB 
ÄBMraTean (uHaHHApo-inopiiuHeBan rpynna, KoaeHnaTbift Baa c 
BKaaAbiuiaMH, roaoBKa 6aoKa b c6ope h AP-). OcHoBbiBancb Ha 
pesyabTaTax npoAeaaHHoft pa6oTbi, m o>kho oKa3aTb, hto cpoK 
cay*6 b i ABHraTeaH 3 H J I-1 3 0  ao nepBoro KannTaabHoro pe.MOH- 
Ta MO*eT öbiTb 3Ha>iHTeabHo yBeaHneH, ec an noBbicHTb h3hoco- 
CTOÜKOcrb BKaaAbiuieft noAHiHnHHKOB KoaeHuaToro Baaa, KopeH­
Hbix ero iueex h rnab3 öaoKa unaHHApoB. . .

K o a ae K T H B  Mockobcxodo aB T0 33B 0 Aa  hmbhh J lH x an eB a  c o 3Aaa 
h B b inycK aeT  x o p o m o  3apeKOM eHAOBaBiuHft c e ö n  b  SK cnayaTauH ii 
V -o ß p a sH b ift  A ß H ra T ea b  3 H J 1 -1 3 0 , KO Topbift HM eeT 3H a«HTeabHbie 
iexH H K0-9K 0H 0M H necKH e n p eH M ym ecT B a  n o  cpaßH eH H io  c paH ee Bbi- 
nycKaeM biM H  phahumh A B H raTeaaM H .

I
<3
g

Ü3H0C

Phc. 2. KpHBan pacceHBaHHH H3- 
h o c o b  THaba ABHraTeaH

3HJ1-130H.

K o a e H a a T o ro  B a a a  noKa3aHO H3

I

M 3 HOC
Phc. 3. Kpiißan pacceHBaHHH 
h 3H(k o b  m eeK  K o a eH q aT oro  
Baaa ABHraTeaH 3HJI-13051:
/ — KopcHHue rneflKH; 2 — uiaxyH- 

Hbie UieilKH
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ABMraTeAsi 51 A 3 - 2 0 4

K aH fl. ta xH . H ayK Jl. A. flEMbflHOB

H A  jiBHraTe.ie JIA3-204 b  3 3 b h c h m o c t h  o t  ycjioßHH sxcnjiyaTa- 
UHH yOTaHaiBJIHBaiOTCH Ka-K MaCJlHHO-KOHTaKTHbie, Tax h ÄByx- 

CTyncHaaTbie iieHTpoöejKHO-xoHTaxTHbie «03,uyxooHH€THTejiH c 
SJKeKUHOHHHM OTCOCOM HblJlH R3 HepBOH CTyneHH.

/iByxcTyneHiaTbie B03,Äyxoo'iHiCTHTejiH no ec^c[)eKTHBHOCTH oqH' 
c tk h  »MeiOT ßojice BbicoKHe noxaaaTejm: • oh h  npenHaaHaHaioTCH 
hjih OojibuiHx 3anbijieHH0CTeß B03Ayxa (cßbiuie 1 z /m 3) ,  ro raa  xax 
MacjiHHbie pacoHHTbiBaioTCH Ha 3anbiJieHH0CTb He :6ojiee 0,4 a/M 3. 
M oH T a* ÄByx'CTyneHqaTbix BoajiyxooHHCTHTejieH Ha aBTOMo&uie 
CBH3BH C HeH3Öe>KHOH HOTepefl MOU1HOCTH 'ÄBHraTejIH Ha npeOAO- 
JieHHe COnpOTHBJieHHH BO BTOpoft CTyneHH H 3>KeKIlH0HHbIH OTCOC 
nbijiH b  nepßoft CTyneHH. B cbh 3h  c  s th m  nacra ,n,a>Ke Ha aBTOMO- 
6 h jih x , paöoTaiouiHx b  ycjiOBHHX 6ojibmoft 3anujieHHOCTH, CTa- 
BHTCH B03AyX00HHCTHTejIH MaCJIHHO-KOHTakTHOTC) THna.

ZlaHHaa paßoTa 6biJia inpo.Be.neHa c  mejibio onpejiejieHHH aeßcT- 
BHTejibHoft BejMMHHbi noTepn 1M01U.HOCTH ABHiraTejieM npn ycTaHOB- 
Ke ÄByXCTyneEHaTblX BOaA'yXOOHHCTHTeJieft H BbIHBJieHHH BCJIHHH- 
Hbi pacxo jia  B03ayxa Ha OTCoce H3 nepBoft CTyneHH.

H t o ö u  c o x p a T H T b  o6"beM  aK cnqpH M eH TajibH b ix  ;paißoT h  ynpo- 
CTHTb HX, HCnblTaHHH inpOBOAHJIHCb Ha ßeSMOTOpHOfi yCTaHOBKe 
B CTpOTOM COOTBeTCTBHH C Be/tOMCTBCHHOH HOpMaJIblO M ATI
H-2309-56 h Ha ABHraTejie HA3-204, ycTaHOBJieHHOiM Ha rampo- 
T0pM03H0.M CTeHjie THna Ä -4  corjiacHO T O C T y  491-55, a pe3yjib- 
TaTbl HOnblTaHHH ÖblJIH yB 33311 bl HOCTpoeHHeM HOMOrpaMMbl 
(PHC. 1).

yCJlOBHblH HO-
M ep 3 »e K T o p a

ß n aM e T p  p a 6 o -  
q e ro  ceqeiiH fl
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SxeKTOpbi OTJimajincb MetXvAy coöoh jiniub .unaiMeTpOiM paöonero 
c e n e H H H . Pacxo/i B03,nyxa Ha OTCoce Ha 6 e 3 M 0 T 0 p H 0 H  yCTaHOBKe 
penyjiHpoßaJiCH BeHTHJieM BaKyyMHOH iMauiHHbi PM K -4.

rpa(j)HHecKHM nocTpoeHHeM 
(äJih npHMepa noKa3ano no- 
CTpoeHHe KpHBoö c xapaxTep- 
HblMH T0HK3MH 1"— 2 "— 3 " )  B 

KBanpaHTe I V  onpe/iejieHbi 30- 
Hbl H3MeHeHHH K03(j>4>HllHeHTa 
nponycxa nbiJiH b  nepBoft CTy­
neHH B 33BHCHMOCTH OT pe- 
* H M a  p a ö o T b i  Ä B H r a T e j lH .

S^nJieKTHBHOCTb pa6oTbi nepBoft 
CTyneHH B03nyxooHHCTHTejia

npn aaHHOM pacxo^e Qda onpejiejiHeTCH OTHOCHTeJibHoft BejiHiH-
hoh pacxoa,a B03Ayxa Ha OTCoce q , t . e. pa3Mep0M 3>xeKTopa,
ycTanoBJieHHOiro b BbinycKHOM TpaKTe. Bojiee SucTpoe yMenbuie- 
HHe K03(j)(j)HUHeHTa ei HaßjHOiiaeTCH npn He3Ha<iHTejibHbix othoch- 

TejibHbix sHaneHHax pacxo.ua B03nyxa Ha OTCoce (o t  1 ho 8—  
10% ). Tax, HanpHMep, ycTaHOBxa 3/KCKTopoß AT» 4 h 5 oöeonenH- 

BaeT makchmajibhbih OTHOCHTejibHbiH pacxoji Boajiyxa Ha OTCoce 

q — 1-1-2%, K03C[>(}>HUHeHT OHHCTKH B03Äyxa B nepBOH CTyneHH npn 
stom socTiiraeT r ii=92 -^93 ,5% . SacexTop ATs 3 (cTaHÄapTHbift) 

cöecneHHBaeT q — 2h-5% «  HOBbiuiaeT K03(J)())HiiHeHT ohhctkh t)i 
«0  93-^-95,5%, t .  e. b cpenHeM n oß b im a eT  Ha 
1,5%, a 3*ekTopbi ATs 2 h 1 a s io t  q = 5-^9% , ho 
noBbimaioT rii Tojibxo äo  94,5— 95,5% (Ha 
0 ,75% ). y BejiHHeHHe q  cßbiuie 10% npHBOUHT k 
eme öojiee MejiJieHHOMy yMeHbiueHHio ko3({)4)hiih- 
eHTa nponycxa ei.

Ko3$4>HHHeHT nponycxa b 3HanHTejibHoft Mepe 
onpeaeJineTCH pe»HMOM paöoTbi ÄBHraTejlH. C  no- 
BbiuieHHeM Harpy3XH ÄBHraTejm npn Tex * e  hhc- 
jiax oöopotob  xojieHnaToro Bajia CTeneHb ohhct- 
kh B03Äyxa yBejiHHHBaeTcn. FIo cxopocTHOMy pe- 
jKHMy HanöoJibuiHH 3(j)(J)eKT nojiyneH Ha cpeAHe- 
sxcnjiyaTaiiHOHHbix cxopocTax ( n =  1500-f- 
1600 06/m uh). YBejinneHHe hjih yMeHbrneHne hhc- 
jia oöopoTOB KojieHHaToro Bajia conpoBOJKnaeTCH 
B03pacTaHHeM K03(J)(j)Hu.HeHTa nponycna.

H a p n c .  2 Ä a H a  isaB H C H M O C T b  n a A e H H H  iM a K C H M a J ib H o ft  mohiho- 
cth Ä B H r a T e j lH  n o  ckopocthmm x a p a K T e p H C T H x a M  n p n  «= 2 0 0 0  h 
1600 oö/muh h y C T a H O B K e  y x a 3 a H H b i x  3>kcktopob. M e x p ,y  othoch- 
T eJ ibH O H  BejiH H ,H H O H  p a c x o A a  B 0 3 A y x a  H a  O T c o c e  H3 n e p B o f t  C T y ­

n e H H  h n a a e H H e M  M a x c H M a j i b H o f t  mouihocth H a Ö J n o a a e T C H  o ß p a T -  

H a n  n p o n o p i iH O H a j i b H o c T b .  y B e j i n n e H H e  O T H O C H T e jib H o ro  p a c x o n a  

B o a a iy x a  H a  O T c o c e  na 4 % c o o T B e T C T B y e T  m p H M e p n o  n a ^ e H H e  Mom- 
hocth H a  0,9% hjih, K a x  n o K a s a j i n  HcnbiTaHHH, lyBejinmeHHe npo- 
T H B o a a B J ie H H n  H a  B b in y c K e  b c p e a H e M  0,09 kF/cm2.

9=
O st

n o6/ MUH N % - 5 N ° 3 " 1 F 2 ' n ‘,1

P hc. 1. H oM orpaM M a, HJiJHOCTpHpyioman 30Hbi H3MeHeHHH k o3 (Jh ))h - 

uneHTa n p on ycxa  nbijiH b n epB o ft CTyneHH B 0 3ayxoonH C TH Tejm  b 
33BHCHMOCTH o t  peiKHMa paöoTbi ÄBHTaTejIH HA3-204.

B KBaapaHTe / HoMorpaMMbi nocTpoeHbi xpHBbie no peayjibTa- 
T3iM 6e3MOTOpHbIiX HpnblTaHHH HepBOH CTyneHH neHTpo6e>KHo-KoH- 
TaiKTHOrO B03AiyX00HHCT,HTejIH npH SanblJieHHOCTH B03AyXa q)i =  
= 0 ,5  a/M3. 3aecb KpHBaa a cooTBeTCTByeT pacxoay B03.ayxa 
Qda = 4 0 0  m 3/ h  npn «= 1 0 0 0  o 6 /m u h , xpHbaa 6  —  Q de —  
=  600 m 3/h  npn «= 1 5 0 0  o 6 /m u h  h KpHBaa e  —  Q d a  = 7 2 0  m 3/h  
npn «= 2 0 0 0  o 6 /m u h . B KBaapaHTe I I  nocTpoeHbi KpHBbie no pe- 
3VJibTaTaiM HcnbiTaHHH ABHraTejiH HA3-204 Ha cTenae h AaiHbi 30 - 
hu H.3MeHenHH OTHOCHTeJibHoft BejiH'HHHbi pacxoAa Boaayxa Ha OT­
coce ajih innTH paaMepoB 3>KeKTopoB (cm. TaOjinuy) b aaBHCHMO- 
cth o t  H a rp ya xH  ABHraTejia b HHTepßaJie H3M6HeHHa moihhocth 
o t  N e *= 0 a o  A e= A emax h cxopocTH BpameHHH KOjieHHaTOTO BaJia.

fV e m a *  
A c .

' 2 0

HO

100

N°5  
i 4 ■ s

N% N°3

/ T  N° i N°1

■ T > 'a ;

0 12*

j  15 

< t,%

Ci
g

Phc. 2. H3MeneHHe MaKCHMa.abHOH moiuhocth ÄBHraTejlH HA3-204 
b  aaBHCHMOCTH o t  p a oxo^a  B03Ä;yxa:

a — na OTcoce n p n  n =  2000 oöJm uh ;  6 —  Ha OTcoce npH n ** 1600 oöJm uh; 
6e3 OTCOca npH  Ne max — 120 A. C.
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y c ra H O B K a  3>KeKTopoB JVs 4 h 5  6 y a e T  conpoBO ucuaTbCH , c a e a o -  
u aT eab H o , yßejiH qeH H eM  .npoT iiB oaaB aeH H H  u a  B b inycK e Ha 0 ,0 9 —  
0 ,18  KZ/cM2 HUH 33TpaTO H  'MOIUHOCTH OKOJIO 0 ,9 — 1,8 %  Nemax,  & 
3>KeKTopa jSTe 3  — ■ cooTBeTCTBenH O  yB eanaeH H eM  npoTHBOuaBueiiHH
HO 0 ,4 5  KZ/cM2 HJIH 3 3 T p a T 0 H  3,5----4 ,5 %  Nemax-  H :3M eH eH H e p a 3 -

p e w e H i i a  b o  B n y c K H o ft  T p .y ö e  b o  o p e M a  g iK cn ep H M eH T O B  a o c T H r n -  

jioeb y c T a ’HOBKOH o a h h x  h  Tex * e  BceayxooaHCTHTeaeH, nocTenen- 
n o  3 a r p a 3 H a e M b ix  nbiabio H a '6e3M O TO pH O H  y c T a H O B «e .

F Ip o B e A e H H b ie  a K c n e p H M e iiT b i n O K a a b iß a io T ,  h t o  y B e a H a e H H e  c o -  

n p o T H B J ie n H a  B 0 3 a y x o o u H C T H T e a s i a a  100 m m  e od . c t .  c o n p o B O iK -  

A a e T c a  n a n e H H e M  m o iu h o c th  'Ä B H r a T e j ia  u a  0 ,48— 0 ,6 3 % , b  c p e a -  

HCM H a  0 ,5 5 %  Nemax-  
C o in p o T H B J ieH H e  u h c to c o  ( o ö c j r y jK e H H o r o )  u e i iT p o ö e iK H o -K O H -  

T a « T H o r o  B 0 3 A iy ix o o a H C T H T e jia , « a «  n o K a a a J ia  H a n u T a n H a , K o a e ö -  

j i e T c a  b m p e u e a a x  2 6 0— 2 80  m m  eo d . c t .  H a  c p e a H e 9 K c n ,n y a T a u ,H 0 H - 

h h x  p a c x o a a x  h  H o c r a r a e T  400 — 500 m m  e od . c t .  H a M a K C U M a a b -  

h m x p a c x o a a x  B o a a y x a .  Ha n p e o a o a e H n e  S T o r o  c o n p o T H B J ie H n a  

6 y a e T  s a T p a ^ H B a T b c a  a o  2 ,2— 2 ,7 %  Nemax-  
K p o M e  3 a T p a T b i  m o iu h o c th  H B H r a T e a a  H a  o ß e c n e a e H n e  p a iß o T b i 

C H CTeM bi O T C o c a  h H a n p e o A O J ie H H e  c o n p o T U B u e H H H  h h c t o t o  B 0 3 a y -  

x o o a H C T H T e j ia ,  iM o m H o c T b  H B H ra T e a H  6 y a e T  p a c x o Ä O B a T b c a  e m e  h 
3 a  c a e T  y B e j iH H H B a io m e r o c a  c o n p o T H B jie H H a  B T o p o ft  C T y n e iiH  B 0 3 - 

A y x o o a H C T H T e j ia  B c n e a c T B H e  a a r p a a H e H H a  h 3 ö h b k h  n b ia b io .

P a ö o T a  ÄBHirarejia HA3-204 b ycaoB H ax 'cpeHHeswcnayaTauHOH- 
hoh ganbuieHHOCTH B03ayxa  ( ip i— 0,5 z / m 3)  npn ydaH O B Ke ueHTpo- 
6e>KHO-KOHTaKTHoro BoanyxooaHCTHTeuH upoHcxoaHT iio h th  -603 
H3MeHe.HHa conpoTHBaeHHH (pHC. 3) h n oc jie  55— 60 h conpOTHB­
aeHHe e ro  yBeanaHBaeTca B cero Ha 100— 150 m m  eod. c t . ,  Bbi3bi- 
Baa yBeanaeHHe jiOTepn m oiuhocth  Ha 0,5— 0,8%  N emax-

TaK H M  oß p a 3 0 M , Ha m p eoa o a eH H e  conpoTH B aeH H H  3 a rp a 3 «e H H 0 - 
r o  ueH Tpoöe>KH O -KO H TaKTH oro B 0 3 Ä yx o o a n cT H T ea a  n pn  iMaKCH- 
M a jib iio ft  m ollihocth  (M a x cH M a jib u b ix  p a c x o a a x  B 0 3 A y x a ) inoTepn  
m oiu hocth  A B H ra T ea a  5IA3-204 (6 e 3  y a e T a  p a ö o T b i a x c eK T o p a ) 6 y -  
u y T  cocTaBJiH Tb 2,7— 3 ,5 %  N emax-

OTHocHTeubHo npeaeabH on  BeaHaHHbi conpoTHB.ieHHa B03,ayxo- 
oHHCTHTeua, a b cbh3h c 3thm h npeaeabHOH BeaHaHHbi naAem ia 
m oiu hocth  ABHraTeaa OTcyTCTByioT ycTaHOBueHiibie H am m e. H a  
ocHOBaHHH pau a  jipoBeaeHHbix pa.6oT [1, 2, 3] u p h h h to  caHTaTb, 
u to  a jih  AH3eaeft BeanaHHa HaHßoubinero conpoTHBaeHHii c  yae- 
TO.M AOnyCTHMOH mOTepH IMOIUHOCTH H yXyHUleHUH K03<})(J)HUHeHTa 
H aöbim a B03iuyxa He AoaxcHa npeBbiiuaTb 750— 1000 m m  eod. c t .  

3 t o  SHaaHT, u to  npu aanbiaeHHOM B03uyxooaHCTHTejie noTepa 
m o iu h octh  ÄBHraTejia  He uoJUKHa ObiTb Bbiuie 5 ,5 % . C aeaoBaTeab- 
ho, ecjiH yaecTb, u to  noTepH m oiuhocth  Ha npeo.n,oneHHe con po- 
THBjieHHH 3arpa3HeHHoro B03A'yxooaHCTHTejia oueHeHbi b 2,7—  
3 ,5%  N e m a x , TO nOTepH MOIUHOCTH Ha 3H<eKTOpe AOJOKHbl CO- 
CTaBJiaTb ne ö o o e e  2— 3% A 'cm ai, a s t o  cooTBeTCTByeT yBejinae- 
hhk) npoTHBO.naB.ienHa Ha BbinycKe Ha 0,2— 0,3 k z / c m 2 hjih Bejiu- 
aHHe OTCoca q = 3 ,5 % -

H a  pHC. 3 n pH B eu eH a xapaKTep.HCT.HKa M ac jiau o-K O H T aK T H oro  
B 0 3 u yxooaH C T H T e jia  .ycT a p eB iu e fi KOHCT.pyKUHH. y  s t o t o  B 0 3 a y x o -  
OHHCTHTejIH n pn  OTHOCHTejIbllO HeÖOJIbUIOM HaaaJIbHOM COnpOTHB- 
jieHHH, paBHOM 100— 150 m m  eod. c t . ,  o h o  pe3KO B O apacT aeT  npH 
p a ö o T e  B0.3AyxooaHCTHTeJia Ha A B u ra T e jie , h a e p e 3  4 — 5  h B o s a y -  
x o o a n c T H T e jib  O K a3 b iB aerca  KpaiKTHaecKH H epaßoTO onocoßH biM  H3- 
3a p e 3 K o ro  noB b iu ieH H a con p oT H B jieH H a  h yH o c a  M acaa .

B o a e e  B b ic o x o e  H a a a a b H o e  c o n p O T H B a e H H e  u e H T p o 6 e * H O -K O H -  

Ta.KTHO.ro b 0 3 U y x o o a H C T H ie a a  K O M n e H C H p y e T c a  M a a o  H 3 M eH a io iu H M - 

c a  c o n p o T H B a e H H e M  b T e a e H H e  e r o  s K O n a y a T a u H H .

U eH T p oöe jK H o-K O H T aK T H b iii B oau yxooaH C T H T eab  ua/K e n p u  aan b i- 
aeHHOCTH qpi =  2 ,5 z/m 3 p a 6 o T a e T  6 o a e e  s^ ^ eK T H B H o , aeM  M a ca a - 
HO-KOHTaKTHbIH npH  (pi =  0 ,5  z/m 3, T3K  K aK  y  BO 3»yX 00aH CTH TeaeH , 
H cn oa b 3 y io u iH x  c H a u  HHepUHH, «03({)(})H iUHeHT npon .ycK a  n paK TH ae- 
c k ii He 33BHCHT o t  3anbiaeHHOCTH B o a u y x a  Ha B xou e . H o  c y m e c T -  
B y U B H raT eab  H A 3 -2 0 4  <Me>Kuy TexHHaecKHiMH o öcaya iH B an H aM H  
B 0 3 ayxooaH C T H T eae ft p a o o T a e T  n p n  upaK TH aeoK H  HeH 3M eH aiom eM - 
c a  conpoTH B aeH H H , o ö e c n e a H B a a  3 a iu H Ty u s a r a T e a a  o t  a6pa3H B- 
H o ro  H 3H0ca f l  2 ,5— 3  p a 3 a  Bbiuie, aeM  n p u  h cn oa b 3 0 B a h h h  HHor.ua 
ycT aH aß aH B aeM b ix  b n a c T o a iu e e  B p eM a M acaaH o-K O H TaKTH bix  B 03- 

A yxooaH C T H T eaeH  H A 3 .

OAiia.KO b y c a o B H a x  a u cn a yaT au H H  aBTOMOÖHaefl UBH raTeaii 
p aöoT a iO T  b o ch o b h om  Ha a a cT iia H b ix  H a rp y s K a x , n osT O M y chh- 
jxeH H e m o iu h o c th  3 a ca eT  p a ö o T b i nepBOH cT yn eH u  BoauyxooaH CTH - 
T ea e ft  « e  a B a a eu ca  cym ecT B e iiH b iM , Tau  K aK  o h o  MO>KeT ßbiTb 
KOMneHCHpoBaHo yB eanaeH H eM  n o u a a ii TonaH B a. Ho n p u  s to m  6y- 
A eT  n a5 a io ,u aT b ca  H ecK oabK o  yB ea n a eH iib in  sK cnayaTau H oiiH b ift
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P hc. 3. X apaK TepH C TH K a B03 'A yxooaH C TH Teaeü  51 A 3 n o  BpeMeHH 
n p n  p a c x o u a x  B 0 3 a y x a  Ha o a h h  B03uyxooaH CT,H Teab Q g a =  

- 2 8 0  m 3/h:

1 —  MacjiiiHo-KOHTaKTHoro (rpi =* 0,5 e/M3) ;  2  —  rieurpofie/KHo.KnHT.aKTHoro
(<Pi =  0,5 z /m 3)', 3 —  ueHTpoöeiKHO-KOHTaKTHoro (q), =  2,5 a/M3, Q  — 280 m 3/h, 

n  =  1600 o 6/m u h ) .  ,

pacxo.u  T o n a iiB a . CTeHUOBbie H cn b iTan na  A ß iir a T e a a  51A3-204 no- 
K a3biBaioT, h t o  a a  ca eT  p a ö o T b i U B y x c T y n e H a a T ö ro  B 0 3u yxooaH - 
CTHTeaa yB eaH aeH n e .p a cx o u a  T onaH E a  mpn T ex  * e  p e * H iM a x  h  Ha- 
r p y a x e  uBH iraTeaa c o c T a ß a a e T  4— 5 z/a .c .h , Han O K oao  2,5— 3,0%. 
TaKHiM o6pa,30M , sH aaH T eab H oe  noB b iiueH H e 3au iH Tbi A BH iraTeaa o t  
a ö p a a H B iio ro  H3H oca ( b  2,5— 3 p a 3 a )  m o cT u ra e T ca  3a ca e T  Heana- 
aH T eab H oro  y x y a u ie H H a  SKOHOMHaHOCTH n o  p a c x o u y  TonaH B a.

npoBeueHHaa paßoTa uoKa3aaa, u t o  ßaairouapa b h c o k o h  aij)- 
4>eKTHBHOCTH nepBOH CTyneHH AByxcTyneHaaTbift B03uyxooaHCTH- 
Teab Haue>KH0 pa6oTaeT b  ycaoBHax cnabHoft 3anbiaeHii'ocTH (npn 
cpi Bbiuie 1,0 z/m3) ,  oöecneaHBaa K034)4)HUHeHT o h h c t k h  nepßoä 
CTyneHH r i i  b  cpeuHeM 95% , a o ö iu h h  99,5— 99,8% h  nepHOAHa- 
HoeTb TexHHaecKoro oöcayiKHBaiiHH BTopoö CTyneHH 55— 60 h.

ZlonycTHiM biM  yBCanaeH H eM  n p oT H sou a B a eH H a  Ha B b in ycxe  y 
U B H raT eaa  HA3-204 3 a ca e T  ycTaHOBKH s a ie K T o p a  c a e a y e T  caa- 
T aTb  n poT H B oaaB aeH H e 0,2— 0,3 k z /c m 2. n p u  to m  uce npoTHBO- 
aaßaeH H H  Ha B b inycK e yB ean aeH H e O TCoca B 0 3 a y x a  H3 nepBOH CTy­
neHH, a ca ea o ß a T ea b H O  n cB u m eH H e o h h c tk h  B 0 3 a y x a  b nepBOH 
CTyneHH B 0 3 a yxooa H C T H T eaa  bo3m oxkho  c  npHMeHeHHeM ö o a e e  co- 
Bepm eHHblX KOHCTpyKIIHH 3}KeKUH0HHbIX yCTpOHCTB.

HecKoabKo noBbiiueHHoe HaaaabHoe conpOTHBaeHHe ueHTpoöeiK- 
HO-KOHTaKTiioro BoaayxooaHCTHTeaH npaKTHaecKH M aao H3MeHneT- 
cn b npouecce aucnayaTauHH aBTOMOÖHan.
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y A y M L i i e H H e  n p n p a 6 o T K H  a B T O M O Ö M A b H b i x  f l ß n r a T e A e M  3 a  c n e T

n p M C Q A O K  K  O Ö K Q T O H H b l M  M Q C A Q M

K aH fl. re xH . H ayn  H. B. r y P B M H , n .  A .  K B A liIH M H , A .

ropbKOBCKMH

D  Y C J I O B H H X  c O B p e M e i iH o r o  K p y n H o c e p H Ü H o r o  n p o H 3 B o a c T B a  

3 a B e p u ia io i i i e H  o n e p a u n e f t  n a roTO B aeH .H H  aB TO M oÖ H J ibH b ix  a s n -  

r a i e a e f i  H B an eT C H  h x  K p a x K O B p e M e H H a n  C T eH a o B a H  o ß n a T K a .  H a -  
3 H a n eH H e  e e  c b o ä h t c h  k  H e x o T o p o M y  3 a ra a iK H B a H H io  n o B e p x u o -  

c T e ft  T p eH H H , n p o M H B K e  a ß n r a T e a H  o t  o c T a B iH H x c H  a 6 p a 3 H B H b ix  

n a c x H i i  m  n e p B O H a q a jib H b ix  n p o a y K T O B  H 3 H o ca , a T a x iK e  k  n p o ß e p -  

x e  rep M e T H H H o c T H  e o n p n iK e H H ft  h  p a ß o T O o n o c o ß H o c T H  c o ß p a H H o r o  

Ä B H ra T e j iH .  B o n p o c a M  ß b iß o p a  pencH M O B  o ß K a T K H  n o c B H m e H O  B e c b -  

w a  '6 o jib iu o e  k o j ih h g c t b o  H c c a e a o B a H H ft .  0 6 o 6 u i h b  B c e  s t h  H c c a e -  

H O B 3H H H , IMOJKHO C a e a a T b  C a e a y iO U lH e  Sa'KlIIOHOHHHt

1. B jlH H H H e  pa3JIH H H bIX  pe>KHlMOB '3aB O aC K O ft OÖKaTIKH a B H T a T e -  

a e f t  n a  h x  3 K o n a y a T a n .H O H H b ift  h s h o c  n p o H B a n e T c n  ra a B H b iM  o ß p a -  

30.M n p n  r p y ß b ix  H a p y m e H H H x  n p a B n a  o Ö K a n c H . n o c a e a H H M H  He 

a o n y o x a iO T C H  n p e 3 M e p H o  ß o a b m n e  h j ih  c j ih ih k o m  M aJ ib ie  c k o p o c t h  

h  n p n j io iK e H H e  n o B b im e H H b ix  H a r p y 3 0 K  k  H e n p H p a ß o T a H H b iM  n o -  

B epxH O C TH 'M  Tp eH H H  a e x a a e f t .

2. 3H 3H HTejIbHOe BJIHHHHe Ha KaneCTBO H np0,lOJI5KHTeabH0CTb 
HpHpaÖOTKH OKa3bIBaeT BH3KOCTb, iMaCJIBHHCTOCTb h  o xa a > K a a io -  
m a a  en o e o ß H o c T b  CM aaoM H oro M a c jia . C j ih ih k o m  M aaan  BH'3KocTb 
M a ca a  c n o c o S c T a y e T  b o 3 h h k h o b 6 h h io  3 a a n p oB  h  w p e3 M ep H oro  Ha- 
HajibHOTo H3H oca conpa>KeH.HH. B n o ca ea cT B H H  9 to  n p n B oa iiT  k  n o- 
BbimeHHblM 3iKCnjiyaTallH0HHbI)M H3HOC3M. floß aB J ieH H e «  TaKOMV 
M a c jiy  cooT B eTC TB yrou iH x  n p n c a a o K  H opM a jiH 3yeT  n p o iie c c  n p n p a - 
ßoTKH h  n o jiro T a B jiH B a eT  a B H ra T e jib  k  B ocn p iiH TH io  3KcnjiyaTau .H - 
o h h m x  H a rp y3 0 K . n o ß b im e H H a a  BM KO CTb M a c jia  3 a M eaaH eT  n p o ­
i ie c c  HanajibHOH n p n p aß oT K H , a H H orn a  h  y x y a m a e T  e e  K an ecT- 
b o .' ü o c a e a H e e  HBaneTCH ca ea cT B n e M  x y a u ie ft  n poK aoH B aeM ocT H , 
OHHiyaeMOCTH h  oxa a > K ,a a iom e ft enocoÖHOCTH M a ce ji c  m oBb im eH iio ft 
BH3K0CTbK>.

3. ZIjih o ß ec n eq e iiH H  H a a a e iK a iiie ft  n pnp aß oTK H  conpn iK eH H ft 
H eoßxoaH M O  o n p e a e a e H n e  onTH M aabH b ix  h  paiiH O H ajibH bix  pe>KH- 
MOB OÖlKaT.KH HHflHBH.TyajIbHO ÄJIH K a *Ä O H  MOÄ6 JIH a B H raT ea e ft  C 
yqeTO M  He TOJIbKO HX KOHCTpyKTHBHblX, HO H TeXHOJIOTHHeCKHX 
OCOÖeHHOCTefl. TaK H M  0Ö pa30M , BaHHHHe pejKHMOB H yCJIOBHft 3a- 
b o u c k o h  o 6 k 3 t k h  jiBHraTe.TCH Ha n o c a e a y io m y io  h x  a o a r o ß e q -  
HOCTb omyTiHMO npoHBjiHeTCH n p n  n eK anecTB eH H oft n p n p aß o T K e  
a e T a a e ft  h  conpniK eH H H , t .  e. n p n  H a j ih h h h  3 a a n p oB , M ecxH bix  s o h  

n e p e r p e ß a , o n a ro B  K o p p o 3 H o iiH o ro  H3H oca, H epaB H O M epH oro  k o h -  

TaiKTHpOBaHHH TpyUlHXCH TIOBepXHOCTeH H T . Jl. 3 a  HOCJieUHHe ro -  
ä m  b  Hanpas.neHHH y jiyqu ieH H H  h  ycKopeH H H  np.H pa6 onKH H3bicKa- 
Hbl HOBbie BO3M0JKH0CTH. T a K , HGKOTOpblMH HCCJieÄOBaTejIHMH p e - 
KQMeHlÄOBaHbl ÄHCyjIb(j)H  HHO-MOJIHÖÄeHOBbie npHCaUKH K CMa30M- 
iibi.M M ac jiaM , ycTaH O BJiena u e jiecooßpa3H O C Tb  aoöaBJieHHH 0,8—  
1,0% k o j i j i o h j h o h  c ep b i h j ih  j iH 6 eH 3 HJTaHcyjib(j)Haa, c o jie p > K a m e ro  

c e p y ,  h t .  ä . r ip H cyTC TB H e c ep b i h  e e  coeuH H eH H ii b  n p H p a ß o T o q - 
iioM  M a c jie  e n o c o ß c T B y e T  o6 p a 3 0 B a iiH io  Ha n oB epxH ocT H  TpeHHH 
CyJIblflHSHblX HJieHOK H COejHHeHHH B BHJie F e S  iH iF e S 2 H OKHCJIOB 
MeTaJiJiOB, KOTOpbie CM HrqaiOT n p o i ie c c  npH paßoTK H . Conpn>K eH - 
Hbie n oB ep xH ocT H  npH paßaTb iBaioTCH  a a  'ß o jie e  x o p o t k h h  n e p n o a , 
qeM  Ha M a c jia x , He coÄ ep >K au iH x  aKTHBHoft cep b i. O n b iT  n p »M eH e- 
h h h  M a ce ji, c o Ä e p > K a a u ix  c e p y , n oK a 3 a a , h t o  j y ia  Ä B H raT e jie ft, 0 6 - 
KaTaH H bix Ha M a c jia x  c  n p n ca^K aM H  c e p u , c o K p a m a e T c n  s x c n jiy a -  
TailHOHHblH OÖKaTOHHblH nepHOÜ.

AKTH BH bie npH canK H , co a ep > K a iiiH e  c e p y , 4>004)0P- u h h k , b o  

BpeMH p a ö oT b i ÄB H raTejiH  n o a  b j ih h h h o m  B b icoK nx  T eM n ep aT yp , 
pa3BHB3IOUlHXCH B TOHK3X COnpHKOCHOBeHHH ÄByX TpyiHHXCH nO- 
B ep xH ocT e ft, BCTynaiOT c  M eT a jia oM  b  x H M m e c K o e , B3aH M oaeftcT - 
BHe. B  p e 3 y jIb T a T e  STO ro B3aHMOaeHCTBHH XHMHHeCKHH COCTaB H 
c b o h c t b o  M aT ep n aJ ia  n oB ep xH ocT H  h 3 M 6 h h io t c h . F I o j iv h h b ih h h c h  

cn jiaB  n o a  aeß cTB H eM  B b icoK nx  T e v in e p a x y p  h  aaB aeH n ft b  x o a n a x  
H en oc p ea cx B eH H o ro  KOHTaKxa H am iH aex  xea b , n ep oB H ocxn  craa>KH - 
B a ioxcn , in a o u ia a b  H en oc p ea cx B eH H o ro  K ou xa K xa  pe3 K o  yB e jim in - 
BaexcH  h  n o ß e p x H o c x b  cxaHOBHXCH raaaK O H  —  in oa n p yexcH . H a -  
aHHHe (J )oc (})opa  b 3xom  c a y ä a e  o ö e c n e a H B a e x  ö o j ie e  a e r x o e  x ea e -  
H lie  IIOBepXHOCXHblX CJIOeB xpeHHH.

r ip H c a a K H  k  o Ö K a x o m ib iM  M a c jia 'M  a o n o a H H x e a b H O  ,k h x  ra a B H O - 

M y  H a 3 H a q e H H io  a o a * H b i  n p i i a a ß a x b  M a c a a M  ö o a e e  B b ic o K H e  aH - 

X H O K H c a n x e a b H b ie  h  a H x iiK o p p o .3 H O H H b ie  C B o fic x B a , x o p o m o  p a c x -  

B o p H T b c n  11 n e  B b in a a a x b  H3 w a c e a ,  ne o ß a a a a x b  n en p iiH T H b iM  3 a- 
n a x o M  h  H e ß b ix b  B p ea H b iM H  a a n  3 a o p o B b H  a e a o B e K a .

f l .  rP M lU M H , M. A .  Y M H O B , T. M . A H M C M M O B

aBT03aBOfl

Ha TopbKOBOKOM a B T 0 3 a ß o a e  b 1962— 1964 r r .  ß b ian  n p o B e a e n w  
p a ö o x b i n o  n o a ß o p y  n p u c a a o K  k oßnaxoM H O M y w a c a y .  H o n b ix a - 
hhhm  n o a B e p ra n c b  M a ca o , c o a ep > K a m e e  c e p y ,  w a c a o  c  n p n c a a K a -  
mh J13-6/9, OT-1, Z1<D-11 h a p . S xcn ep H M eH xa a b H a n  n a c ib  p a ß o -  
xbi n o  ncnb ixaH H io  M a cea  c  n p n caan aM H  npoB O /m aacb  b  x p n  sx a -  
n a, p e a y a b x a x b i HcnbixaHHH npH BeaeH b i Ha p n cyH K e. 3a ß a3 0 B oe  
ß b ia o  npHHHxo M a ca o  H n aycx p H a ab H oe  20 (TO CT 8075-62). H h -  
TeHCHBHocxb n p n p aß o xK H  h e e  KanecTBO ou eH H B aan cb  n o  K o a n n e - 
c x B y  m snesa , cHHMaeMOMy c n oB ep x H ocx e ft  xpeHHH 3 a HaHMeHb- 
u ihh  rapoM eiK yxoK  BpeMeHH, n poi| )H aorpa4 )H poB aH H eM  n o ß e p x H o -  
cx eß  a o  oßK axK H  h  n o c a e  n ee, a xaK >xe B H ayaabH o n p n  p a a ß o p K e  
a B H ra x e a e fl. H a  nepBOM a x a n e  ß b ian  ncnb ixaH b i aeBHXb a B H ra x ea e ft  
TA3-51 Ha iM acae c n p n c a a K o n  M o a o x o n  c e p w  n o  FOCTy 127-51 
h ceM b  a B H ra x e a e ft  Ha M a ca e  ße3 npH caaK H . f lo ß a B a e H H e  c ep b i b 
M a ca o  B e a o cb  n o  x e x n o a o r «H ,  pa3 p aß oxaH H O ft Ha ,H e4 )TeM acao3a- 
b o a e . K o H iie H x p a x  c c e p o i i  a oß a B a n a c H  b ß a a o B o e  M a c a o  b « o a H -  
q e c x ß e  0,8— 1,0% H3 p a c n e ia  c o a e p *a H H H  aKXHBHoft cep b i b M a c ­
a e . H cn b ixaH H e Ha n p H p aß axb iB aeM ocxb  B e a o cb  b x en eH n e 120 m uh. 
n p o ß b i  M a ca a  oT ß H p aa n cb  H3 x a p x e p a  a B H ra x ea n  n epe3  cn e iiH a a b - 
Hbift n ix y i ie p ,  BCxpoeH iib ift n a  y p o ß n e  M acaonpn eM H H K a, n epe3  10; 
30; 60; 90 h 120 m u h  p a ß ox b i a B H ra x ea n . K o a n n ecx B O  >Keae3a b 
M a ca e  o n p e a e a n a o c b  BecoBbiM  h o6 i.eM H biM  M exoaaM H .

O THOBpeMeHHo c H cnbixaiiH eM  Ha n p H p a ß a x b iB a eM ocx b  a e T a a e ft  
B e a o cb  n a ß a io a e iiH e  3a co cx on n n eM  a e x a a e f t  a B H ra x e a e ft , oßK a- 
xan H b ix  na M a ca e  c n p n c a a K o ft , c  H ea b io  on p e ae ae H H H  aauiH XH bix 
CBoftcxB M a c a a . Z lB H raxeaH , oßK axaH H b ie  Ha M a c a e  ße3 n p n c aa K H  
h c  npH caaxaiM H , c x a B H a a cb  n a  xpaH eH H e b jk c c x k h x  ycaoB H H x  c 
ocM oxpo.M  q ep e3  3; 6 n 12 Mec.

10 30 60 . 90 m u h

ÖpeM U ucnbimctHUÜ

BaHHHHe n p n caa K H  k  iM acay  Ha HHxeHCHBHOcxb h  KanecTBO 
n pH paßoxK H  a e x a a e f t  a B H ra x e a e ft :

1 — Macao HHaycTpuajibHoe 20 6e3 npHcaaKH; 2 — Macao HHaycTpaajibHoe 
20 c npacaaKofl cepbi; 3 — Macao HHaycTpHajibHoe 20 c nnacaaKoft HO-11;

4 — Macao HHaycTpHaabHoe 20 c npHcaaKoft J13-6/9.

B p e 3 v a b x a x e  n poB eaen H H  p a ß o x  ß b iao  ycxaH O BaeH O , nxo a e x a a n  
a B H ra x ea e ft , p a ß o x a io m n x  na M a ca e  c n p n c a a K o ft  cep b i, n p n p a ß a -  
xb iB a ioTcn  ß o a e e  HrtxeHCHBHo (c m . p u cyH O K ). H e p e 3  30— 40 m u h  

oß xaxK H  Ha M a c a e  c n p n c a a K o ft  c e p w  n p w p oc xa  >Keae3a b M a ca e  
n e  H a ß a io a ae xcH , a Ha M a ca e  ße3 n p n caaK H  p o c x  >Keae3a H en pe- 
p b iB iio  n p o a o a iK a e x c H . C n eM  >Keae3a 3 a 3 xo  BpeMH b  a B H ra x e a n x , 
oÖ K axb iß aeM b ix  na M a ca e  c n p n c a a K o ft , ßöabn iH ft. TaKH M  o ß p a -  
30M, n aaH H iie  c e p w  b  M a c a e  o ß ec n eo H B a ex  a y n m y io  n p H p a ß a x b i­
B aeM ocxb  a e x a a e ft .  f l e x a a n  a B H raT ea e ft  (m eftK H  B aaoB , n aab iib t 
n o p u iH H  h  a p .),-o ß K a T a H H b ie  na M a c a e  c n p n c a a K o ft  cep b i, n o c a e  
xpaHeHHH b T en eH n e 3 M ec . n oT e M iiea n  b  p e 3 ya b T a T e  oßpa30B3H H H  
c y a b ijin a o B  >Keae3a. H a a n n H e  n ep H o ro  H a a eT a  Ha a e T a a n x  xp a - 
h h b ih h x c h  a B H ra T ea e ft  y x y a u ia e T  TOBapHbift BHa p a ß o n n x  n o ß ep x - 
H ocTeft, m to  HBaneTCH npHHHHoft n p oaoa jK eH H H  p a ß o T  n o  oßnaTK e 
a B H ra T ea e ft  c  npH M eiieH neM  a p y r n x  n p n c ä a o K .

H a  BTopoM  3 T a n e  ß b ia o  o ß n a T a H o  aeBH Tb a B H ra T ea e ft , H3 hhk  

u iecTb  Ha M a ca e  c  n p n c a a K o ft  J13-6/9 b  K o a n o ecT B e  2 ,5 % . P e 3 ya b -  
t  aTbi ncnbiTaHHH n oao jK H T eab H b ie  h  ßaH3KHe k p e3 ya b T a T a M  ncnbi- 
TaHHft Ha M a ca e  c n p n c a a K o ft  cep b i. / t e ia a n  a B H ra T ea e ft , xpaHHB- 
u ih x c h  b TeqeH H e 6 M ec., ßb ian  b  x o p o m e M  c o c t o h h h h .  ÜOTeM He- 
HHft h  K oppo3H H  n e  oßnapy>K eH O . ü p H c a a K a  J13-6/9, oaHaKO, 
HM eeT cneuH tjnm ecKH ft HenpHHTHbift 3 a n a x , y c iia u ß a io iiiiiftc H  npH 
HarpeßaH H H  M acaa . 3 x o r o  n e a o c T a T K a  a n u ieH a  n p n c a a K a  7 (0 -1 1 .

H a  TpeTbeM  3 T a n e  n cn b iT a n o  19 aB H raT ea e ft , b  t o m  q n c a e  14 Ha 
M a ca e  c  n p n c a a K o ft  7 (0 - 1 1  2 ,5— 3 % .  n pncaana c o a e p a tH T  cep y .
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6 ÄBTOMOÖHJIbHaH npOMblUIJieHHOCTb JV» 2, 1966 r

(j)OCCj)Op H UHHK H HBAHeTCH aHTHOKHCAHTeAbHOft H np0THB03aAHp- 
HOÜ.

H a a H n n e  cep b i, 4>occ|)opa h u h h k 3 o ß ecn ea H B aeT  oßpaaoB aH H e 
cy jib tj)H n n b ix  m neH O «, TeaeH H e n oB ep xH ocT H b ix  c jio eB  M eT aa a a , w o  
npHBO^HT K  n o jiH poB aH H io  n pH p aß aT b iB aeM b ix  n oB ep x u o cT e ft . r ip o -  
THBOOKHCJlHTeJIbHble CBOftC'TBH npHCa^KH yßeHHHHBalOT CpOKpaÖOTbl 
M a ca a  6ea c m c h h  h  x o p o m y io  a a m H T y  ,o t  K oppo3H H  n p n  xpaHeHHH.

/],BHraTejiH, xpaHHBmnecH b TeneuHe 6 h 12 Mec., 6bian b x o - 

pOlneM COCTOHHHH, <6e3 KOppO:3HM. ÜO pe3yabT3TaM HCnblTaHHH 
ABHraTeaefi na Macae c npncaAKOft Ä® -11  yeraHOBaeHO, h t o  noa- 
Han npHpa'öaTbiBaeMocTb noBepxHOCTeft ocymecTBaneTCH 3a 30—  
50 m u h . C-beM MeTaaaa c noBepxHOCTeft npn paöoTe Ha Macae c 
npncaAKOft OojibLUHÜ, ii6M npn paßoTe 6e3 npncaAKH.

H 3  rpatj)HKOB, n ocT p oeH H b ix  n o  p ea y jib T a T a M  H cnbiTaH nii « a -  
c e a , 'B h ah o  n p oT exa H H e  n p o p e c c a  n p n p aö o T K H , BpeMH OKOHHaHHH 
n p n p aöoT K H  n o B e p x n o c T e ft  h n o a yn e H a  cpaBHHTeJibHaa x ap aK T e - 
pn cTH K a  H3H oca n o B e p x u o c T e ft  T p en n a .

B bl BO Abi

1. FIpoBeAeHHbie HcnbiTaHHH noATBepaHAH neaecooöpaaHOCTb h  

HeOÖXOAH'MOCTb npHMeHeHHB a«THBHbIX npneaAOK K OÖKaTOHHbIM 
MacaaM, oöecnenHBaiomnx Bbicoxoe KanecTBO npapaSoTKn AeTaaeft 
ABHraTeaefi 3a KopoTKnft cpox.

2. H a a H n n e  b  npHpaßoTOHnoiM  M a c a e  coeAHHeHHft cep b i, 4>oc<})0- 

pa, UHHKa oß ecn en H B aeT  H acb im eH H e n oB ep xH ocT H b ix  c a o e B  Bem e- 

CTB3MH, inpenBTCTByiOUTHMiH B03HHKH0BCHHI0 CyXOTO TpeHHH.

3. F Ip n c a A K a  HBAHeTCH  n a n 6 o a e e  a t jx jje K T H B iio ii  c  t o h k h

3peHHH n p n p a ß o T K H , 3 a u T H T n o ft on ocoÖ H O C T H  n  y a o O c T B a  e e  h c - 

n o a b 3 0 B a n n a  b  n p oH 3 B O A C T B eH H b ix  y c a o B H a x .  T Ip H M e H e H H e  3 t o h  

n p n c a A K H  k  oÖ K aTO M H O M y M a c a y  (H H a y c T p H a a b H o e  20) peK O M eH - 

AO B3H O  K B H eA peH H IO  B HpOH;3BOACTBO H B H aC T0H lII.ee  B p eM H  OCBa- 
pgaeTCH na ropbKOBCKO'M aBT03aBoae.

Y A K  621.431.73.056

T i i A p a B A M H e c K o e  c o n p o T H B A e m i e  T a H r e m ^ n a A b H O M  K a M e p b i  c r o p a H u s i  

m  r a 3 0 c 6 o p H M K a  r a 3 0 T y p 6 n H H o r o  f l ß n r a T e A s i  c  p a f l M Q A b H O M  T y p 6 n H O M

KaHfl. TexH. Hayw A. C. WTEflHEEPr

H AM H

D  F1PAKTHKE npoeK Tu poB aH H n  aBTO M oßnabH bix  ra30TypÖ H H - 
h m x  A B H ra T ea e fi m n p o K o e  p a cn p ocT p a H eH H e  n oa yH H a a  cx eM a , 

b K O Topo ft K aM ep a  cropaH H H  p a c n o a o m e H a  TaH reH itH aabH O  k  ra3 0 - 
cß op H H K y TypÖHHbl.

Ä a h  nccaeaoBaHHH rnapaBAHHecKoro conpoTHBaeHHH TaHreH- 
UHaabHon KaMepbi cropaHHH h ra30cöopHHKa 6bia C03aaH axcne- 
pHMenTaabHbiß CTeHA (pn c. 1).

A- A

n o  AauH e

P h c . 1. 3K cnep H M eH TaabH b iH  c t c h a  a a h  nccaeAOBaHHH 
cropaH H H  h  ra 3 oc6 op H H K a  B apu aH Ta I

K a M e p a  cropaH H H  1 h ra 3 oc6 op H H K  2  p a c n o a a ra a n c b  b K O * y x e  
K aM epb i c ropaH H H  3. B o 3 A y x  o t  n o cT o p o H H ero  HCTOHHHKa n o c T y -  
n a a  n o  B xoaH O M y n a ip y Ö K y  4. T a30B aH  h B03Ayu iH aH  n oa ocT H  
ßbiaH  H 3oaH poB aH bi c n oM o m b io  p a 3 a ea H T ea b H o ft a n a ijip a rM b i 5. 
H 3 ra 3 0 c6 op H H K a  ra 3  n ep e3  K o a b u eß o ft  K aH aa  6 , H M H Tnpyiom H ft 
co n a o B b if l a n n a p a T  TypÖHHbi, n o c T y n a a  b B b inycK H oß  n a T p y ö o K  7.

Ha CTeHAe (p n c . 1) H cn b iTb iB aaacb  K a M ep a  cropaH H H  B apnaH - 

Ta  I.  n oM H M o  T o ro ,  n o  aHaaorHHHOft cx e M e  6 w a o  C03AaH0 em e  

ABa CTeHAa, Ha K O Topb ix  npoH 3B O A H aocb  ncnb iTaH H e K aM ep c r o p a ­

HHH BapnaH TO B I I  h I II. OcHOBHbie AaH H bie HCnbiTaHHbix K aM ep 

npH B eaeH b i b T a 6 a . 1.

H cn b iTaH H b ie  K aM epb i HM ean OAHHaKOByio KOHCTpyKHHio. K a M e ­
pbi c r o p a n n H  T p y ö n a T b ie , n p oT iiB O T o n n o ro  THna c  a on a T o m ib iM  3a- 
B H xpn TeaeM , b p eH T p e  K O T o p o ro  y c T a H aB a H B a a ac b  T o n a iiB iia n  
(jio p cyH K a . H e p e 3  aaB H xpH Teab  n o c T v n a a o  n pnM epH o  3,5% B cero

B 0 3 A yx a . 3axoH  HapacTaHHH naomaan oTBepcTHft 
B cex  K aM ep  6bia OAHHaKOBUM.

Ha pnc. 2 nOKa3aHO H3MeHCHHe npoxoAHbix c en eH H H  ra30cöop- 
h h k o b  no y ray  noßopOTa (pnMCKHe umjipbi o6o3HanaiOT BapnaH- 
Tbl ra30CÖOpHHKOB).

ra30c6opHHK BapnaiiTa I 6bia cnpotJinanpoBaH no 3aKOHy npn- 
MepHoro nocTOHHCTBa naomaaeft, o a h 3 k o  no KOHCTpyKTHBHbiM 
cooßpaKeHHHM ocb ra30c6opHHKa 6biaa cMemeHa OTHocHTeabHO 
o c h  CTeHAa Ha 14 m m , h t o  He no3Boanao t o h h o  BbiaepaiaTb no- 

CTOHHHyio naomaab no Bceft 0Kpy*H0CTH. H om h - 
mo Toro, Ha ynacTKe OKpy*HOCTH 60° qacTb ra30- 
cöopHHKa 6biaa Bbipe3aHa aan pa3MemeHHH Ka­
Mepbi, h to  Bbi3Baao pe3Koe H3MeHeHHe npoxoaHofi 
naomaan Ha s to m  ynacTKe.

B oTaHHne o t  ra30c6opHHKa BapnaHTa I raao- 
cöopHHK BapnaHTa I I  6bia cnpoifmanpoßaH no 3a- 
KOHy npHMepHoro nocTOHHCTBa CKopoCTefl no yray 
noßopoTa, h to  aocTnraaocb naaBHbiM yMeHbme- 
HneM npoxoaHbix ceneHHH. OaHaKo no KOHCTpyK- 
THBHblM COo6pa>KeHHHM 9TOT 38KOH ÖHa Bbiaep- 
TKaH ToabKO b anana30He 240°. BxoaHan qacTb 
ra30cöopHHKa BapnaHTa II b OTannne o t  ra3o- 
cßopH'HKa BapnaHTa I BbinoaHeHa OBaabHoft $op- 
Mbl H no KOHCTpyKTHBHbiM COOÖpaTKeHHHM pa3BH- 
Ta ao  MaKcnMaabHO b o s m o jk h h x  pa3MepoB nao- 
maan F A  c TeM, h t o 6 h  yMeHbrnnTb noTepH Ha 
yaap npn Bxoae noTOKa b ra3ocöopHHK.

ra30c6opHHK BapnaHTa I I I  BbinoaHeH aHaao- 
th h h o  ra30c6opHHKy BapnaHTa II, h o  HMea 6oab- 
mne pa3Mepu. BxoaHoe oTBepcTHe 6uao TaK>Ke 
OBaabHoft (JiopMH. TpatjiiHK npoxoaHbix naomaaeft 
no y ray  noßopoTa noKa3bißaeT, h to  naomaab H3- 

MeHHaacb naaBHo no Bceft oKpyjKHOCTH. OTHomeHne naomaaeft Ha 

F  zc6 g
Bxoae — —  obiao MeHbmnM, neM y  ra3ocoopHHKOB BapnaHTOB I 

A
H II.

rnapaBAHHecKoe conpOTHBaeHHe CTeHaa CKaaabiBaeTCH H3 co­
npoTHBaeHHH OTaeabHbix ero aaeMeHTOB, a h m ch ho :

(1 )

rae Ap* —  o6mue noTepn noaHoro aaBaeiiHH;

A p*K C , A p z c ö  —  noTepn noaHoro aaßaeHHH cooTBeT^TBeHHO 

b  KaMepe cropaHHH h  ra3ocßopHHKe. 
noTepn noanoro AaßaeHHH nponopunoHaabna CKOpocTHOMy Ha- 

nopy Ha Bxoae:

KaMepbi

* P *  =  ^ P k .c + * P * co -

A />*==£•
2 g

(2 )
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JVö 2, 1966 r. ÄBTOMOÖHJIbHasl npOMblUIJieHHOCTb 7

T a ö J i w u a  1

H oM ep
BapH-
aH ia

.HHa-
MeTp

KaMepbi

d k

B M M

ßAHHa
KaMepbi

LfC
B MM

P a 6 o -
HHH 

o6T>eM 
KaMepbi 

V &
B ÖMZ

CyM M apHan  
naom aÄb  

OTBepCTHH 
KaMepw  

S F0 B CM2

FJaomaAb
BblXOÄHOTO

ceMeHH«
KaMepbi

F a
B CM2

H a ia jib iia n
ru iom aab

ra 3 o c ö o p -
HHK3

F zcö
B CM2

OTHOiueHHe
naom aaeft

F zcö

n a o m a A b  
cen eH H «  

Ha B xoae  
B KO>KyX 

KaMepw  
F ß  B CM2

H apyw H bift
AHaMeTp

ra 3 0 c ö o p -
HHKa

B MM

O ß t e M
ra 3 o c ö o p -

HHKa

v zcö
B ÖM3

PaccTOflHHe  
OT OCH 

BXOAIIOrO 
ce^eHHfl 

ra 3 0 c ö o p -  
HHKü a o  o ch  

ABHraTeAfl 
/?30 B MM

PaccTOHHHe  
OT o ch  

BbIXOÄHOrO 
ceneHHfl 

r a 3 0 c 6 o p -  
HHKa ÄO OCH 
ÄBHraTeas 
R i B M M

riA om aÄb  
ceneH H « 

na Bbixoae  
H3 ra 3 0 -  
cöopH H K a  

F ß  B CM2

I 140 264 2,8 71,5 70 135 1,93 170 340 7,84 120 155 230
II 140 264 3,05 75 100 146 1,46 170 340 6,0 120 155 230

II I 150 312 4,3 135 139 185 1,33 340 455 12,05 170 198 450

Phc. 2. H 3M eH eH H e n p o x o n H b ix  ceneH H ii F  ra30c6opH H KO B 
n o  y r j i y  n o B o p o ta  a

i\ae £ —  K03(J)(|)HUHeHT rHnpaBjiHHecKoro conpoTHBjieHHH;
T b  > W B  ~ ya eJ ib H u fi Bec h c x o p o c T b  B03,nyxa Ha B x o n e  b x a -  

M e p y  b ceneHHH E — B  (p n c .  1 ) ;  
g  —  yCKOpeHHe CHJIbl THIKeCTH.

H c n o j ib 3 y a  yp aB H eH H e c o c t o h h h h  h  Bb ipa iKeH H e ä j ih  c k o p o c t h  
3B yK a, n poH 3 B eaeM  c jie ,n y iom H e n peo6pa30B aH H H :

A p *  =  C ■
P b  w b 

2 g R T E
k  ,  k  i a 2

k  ~ i P B  2  B

' =  C —  Af| 100%. (3)

b  K aM ep e. Ko9t}nt)Hn.HeHT n oT e p n  n o jiH o ro  Äaß jieH H H  b  ra 3 o c 6 o p -  
HHKe cooTBeTCTBeH H o onpejiejiH JiCH  n o  (j )o p M y jie

* P * zc l

P b

100'Vo. (4)

n p n  o n p eae jieH H H  KosijxJiH iiHeHTa rH u p aB jiH H ecK oro  conp oTH B - 
jieHHH ra 3 oc6 op H H K a  npnM eM  3a xap aK T ep H b ift C K opocTH ofi
H an op  —  H an op  Ha B x o n e  b ra3 0 c6 op H H K  b ceneHHH F  z c 6 > T o rn a

£zcö —  '
* P l uzc5

Tzc6 ^  ZCÖ

2 g

(5 )

K ö ioo

r a e lzc6

r j e  p E <  T E  —  aaB J ieK n e h  a ö c o jn o T H a a  T e M n e p a T yp a  B 0 3 ay- 

x a  Ha B x o a e  b  K a M ep y ; 
k  — ■ OTHOuieHne TenaoeM KO CTeü  n pn  nocTOHHHOM 

ÄaBJieHHH h  nocTOHHHOM o6T>eMe;

d £  =  J / r  k g R T E  —  cK o p o cT b  3ByKa Ha B x o a e  b  K a M ep y  ( R —  

ra 3 0 B a n  n ocT O H H H an );
w E

M e  = ------ —  h h c jio  M  Ha B xoae b K aM ep y.
a B

KostJnt’ HUHeHT n oTepH  n o jiH o ro  aaB jieH H H  b  n p ou eH T ax

y a e jib iib ift  Bec B 0 3 a y x a  Ha B x o a e  b ra30c6opH H i<  

(T zcö  ~  T b  ) ;
w zc6 —  C K opocTb  B 0 3 a y x a  Ha B xo .se  b  ra 3 oc6 op H H K ;
M zcö —  h h c jio  M na B x o s e  b ra3 oc6 op H H K .

T a x  KaK rnapaBJiH necK H e n oT e p n  b K aM ep e  cropaH H H  o n p e s e - iH -  
IOTCH B OCHOBHOM nOTepHMH B OTBepCTHHX, npHM eM  3a X ap a K T ep - 
n o e  ceneH H e s j ih  K aM epb i cropaH H H  cyM M a p H y io  n j io m a s b  OTBep- 
c th h  2 F 0- T o r s a  K o s te t ) h u h c h t  rn a p a B a H a e c K o ro  conpoTH B aeH H H  
KaM epbi

£k .c — (6 )

M o  100

ra e  Wo —  cpeaH H H  C K opocTb  ra 3 a  b oT B ep cT H n x; 
Mo —  HHCJIO M B OTBepCTHHX.

« k

B ß H a y  M a a o fi c k o p o c th  B 0 3 a y x a  n a  B x o a e  b K a M ep y  cropaH H H  

npHHHM aeM  p E  «  p*E  T a n  KaK TeaeH H e B 0 3 a y x a  b K a M ep e  n p oT e - 

KaeT oßbiHHo b aB TO M oaeabH oft oß jia cT H , t .  e. b o ö a a cT H , r a e  
K03(})4)HHHeHT rn a p a B a H a e c K o ro  conpoTH B aeH H H  £ n p a K ra n ecK H  He 
33BHCHT OT HHCJia PeilH O JlbÄCa, MOTKHO CHHTaTb, KaK 3T0 H n o a -  
TB ep iK aeH O  onbiTaM H , h to  rn ap aB aH H ecK H e n oT e p n  b K a M ep e  Ha 
B cex  pe>KHM ax n p on o p n n o H a a b H b i K B a a p a T y  HHcaa M E .

BocbM H ToneH H bie H acaaK H  aa s l H3MepeHHH BeaHHHHbi p A  c o 3 a a -  

B a a n  a o n o a H H T e a b H o e  rn a p a ß a H H ec K oe  conp oTH B aeH H e. IT osT O M y 

t o h h o  o n p e a e a n T b  conp oT H B aeH H e ra 3 oc6 op H H K a  n o  n e p e n a a y  

p*A  — p*B  He n p e a c T a B a a a o c b  b o s m o ik h u m . 3 t h m h  H acaaxaM H  

n o a b 3 0 B a a n c b  T o a b K o  n pn  o n p eaeaeH H H  n oT e p b  b  K aM ep e  c r o p a ­

HHH. n p n  B cex  npoH H x H cn b iT a m in x  o h h  ya a a n a H C b . r io T e p n  b  ra -  

3 0c6op H H K e o n p e a e a n a n c b  KaK  p a 3 iic c T b  o 6 u ih x  n o T e o b  h  n oT ep b

%l
l 1§1 y / VhA

°K.C

i

i i

'Tfl'" X- n . Ozc6
- r "

- “i
-

- t r

P h c . 3. X apaK T ep n cT H K H  5 * ,  6* c , ü*c g ~ f ( ^ E )  a a n  T p e j 

BapnaHTOB R aM ep cropaH H H  h ra30cöopH H KO B

T lep B a n  cep n n  onbiTOB 6 b ia a  n p o ß e a e H a  n pn  x o j io ä iio h  n p o a y ß  
Ke (6 e 3  rop eH H H ) .  Ha pn c. 3 npH B eaeß b i xap aK Tepn cTH K H  H3Me

HeHHH BeaHHHHbi B 33BHCHMOCTH OT H3MeHe

h h h  HHcaa M b  T p e x  H cnbiTaH iib ix  BapnaHTOB K aM ep . H n c a o >ME 
n pn  ncnbiTaH H H x H 3M eHHaocb b  aH an a3 0 H e  0,03—0,07. 3 a  p a c n e t  
Hbifi BbiOwpaeM peiKHM , cooTB eTC TB yiom H H  n o  H H cay M  H O M im aab 
HOMy p e * H M y  ra 3 0 T yp 6 H H H oro  S B H raTe jiH , a HMeHHo M b  =0,055
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C p a B H e H H e  K a M e p  h  ra 3 o c 6 o p H H K O B  Ha s t o m  p e w H M e  n p H B eA eH O  

b  i a 6 n .  2 .

K a K  c j i e f l y e T  H3 n p H B e A e H H b ix  A a H i ib ix ,  o c u o ß i ib ie  n o T e p n  n p n  

x o a o a h o h  n p o A y B K e  n p n x o flH T C H  n a  a o a i o  K a M e p u .  JXona n o i e p b ,  

npH X O Ä H U IH X C H  H a  ra 3 0 C 6 o p H H K  B 33BHCHM OCTH OT eTO  K O H C TpyK - 

UHH h  n p o (})H J iH p o B a H H H , c o c T a B j iH e T  19— 32% o f i iu n x  n O T ep b . 

Tau KaK  n p n  H c n b iT a H H n x  npH M eH H A H C b  O AH O TH U H bie T p y ö u a T b ie  
K a M e p u  c r o p a H H H , K o a t jx j ’ H U H eH Tb i r H A p a B A H u e c K o r o  c o n p o T H B u e -

n o j ia p H a n  A H arp aM M a  p B a a h  ra3 0 c6 op H H K a  BapnaHTa II 

(p n c . 4 )  n oK a3b m aeT , q r a  a ß c o A K m ia n  BeAHMHiia p*B  Bbiuie, qeM 

y ra 3 0 c 6 o p n n K a  B a p n a iiT a  I, a A a B A en n e  pacn peA eA H eTC H  n o  o k - 

py>KHOCTH p aß n oM ep H ee .

B o A e e  B b tcoK oe 3HaqeHHe p*B  oß-bnciiHeTCH TeM , h to  cx op ocT b  

Ha BxoAfe b ra 3 oc6 op H H K  B apn aH Ta  II n pn  t o m  >Ke 3H 3hghhh M b

F  t.c6T  a 6 ji ' h ii a~ 2 MeHbUie, a OTHouieHHe

H oM ep
BapH-
aHTa

C KOpOCTb B O TBep- 
’ CTHBX KaMepbi H COOT- 

B eTC TByioiuee e ft qw c- 
jio  M

CKOpOCTb B HaiajlbllOM  
ceMeHiiH ra3oc0opH HK a  

h cooTBeTCTByiom ee  
MHCJIO M

KCBlpIpHUHCHT nOTepH  
nOJlHOTO ABBJieHHB B %

PacnpeA ejieuH e  
THApaBAHMeCKHX 

n o ie p b  b  %

K09(})<|)HUHeHTN 
THApaBJlH'ie- 

CKoro c o n p o -  
THBJieHHH

Wo B M.Cr K M o wtc ö  
B MjeeK ^ t c ö 5* c .

Ä* - zco
KaM e-

pa

T a3 0 -
c 6 o p -
HHK

^K.C. C3C0

I 46,4 0,13 24,6 0,069 3,75 2,55 1,2 68 32 2,16 3,60
II 44,2 0,124 22,7 0,064 3,3 2,50 0,80 77 23 2,33 2,8

I I I 49,2 ' 0,138 35,6 0,1 3,4 2,75 0,65 81 19 2,07 0,93

HHH HX OKa3aAHCb EOHTH OÄHHaKOBbIMH. HeCKOAbKO ßOAbUIHH KO- 
9(JuJ)HUHeHT noTepn noAnoro AaBAeHHH 5* c y  KaMepbi BapnaH- 

Ta I I I  oß-bHCHHeTCH ÖOAee BbICOKOH CKOpOCTblO B OTBepCTHHX npn 
CAHHaKOBOM 3HaueHHH M g  , T3K KaK npH H3MeHeHHH B COOTHOUie- 

hhhx nAoiuaueft Ha Bxoue b 2 pa3a, nAomaAH OTBepCTHH otah- 
uaiOTCH npHMepHO b 1,9 pa3a.

HaHÖOAbuiHH HHTepec npeACTaBAneT paccMOTpeHHe rnApaBAH- 
uecKHX noTepb b  ra30c6opHHKe.

HeAO B TOM, HTO nO KOHCTpyKTHBHbIM COoßpaiKeHHHM He BCer- 
Aa yAaeTCH BbinoAHHTb ra3oc6opHHK HAeaAbHoft, c t o h k ii 3peHiin 
aapOAHHaMHKH, (})OpMbI.

Tax, uanpHMep, Ha BxoAe b ra3oc6opHHK BcerAa naßAiOÄaeTCH 
BHe3anHoe pacmnpeHHe noTOKa, Tax KaK BbinoAHHTb OAHHaKOBbi- 
mh nAomaAH BbixoAHoro cenenHH KaMepbi F a  h nanaAbHoro ce­
qeHHH ra3oc6opHHKa F ecg npaKTnqecKH h6b03MO>kho.

T ohho Tax * e  pa3MemeHHe KaMepbi b npeAeAax pa3MepoB, o t- 
BOAHMblX ra30c6opHHKy, npHBOAHT K HeoßxOÄHMOCTH MeCTHOTO 
«noAMHTHH» ra3oc6opHHKa b 30He ero conpniKeHHH c BHyTpcmieH 
CTeHKoii KaMepbi, hto no3BOAaeT ßoAee hah MeHee pe3Ko H3«e- 
HHTb npoxoAHbie nAomaAH ra3oc6opHHi<a h cooTBeTCTBeiiHO H3- 
MeHHeT OKOpOCTb.

npHBeAeHHbie b  TaÖA. 2 3HaqeHHH K03(jic|)HUHeHTa rnApaBAHqe- 
CKoro conpoTHBAeHHH ra3ocßopHHKa noKa3biBaiOT, h to  qeM ßoAb- 
uie OTHouieHue nAomaueii Ha BxoAe b ra30c6opHHK, TeM Bbime 
ReAHHHHa Zecß, h to  oßbHCHneTCH pocTOM noTepb Ha yuap npn 
Bxoue.

THApaBAHuecKoe conpoTHBAeHne ra3oc6opHHKa onpeAeAHeTCH 
TaKHte xapaKTepoM ero npoct>HAHpoB3HHH, Tax KaK npn pe3KHx 
H3MeHeHHHx npoxoAHHx ceqeHHft npoucxoAHT OTpbiB noTOKa, 
BCAeACTBHe qero bo3hhk3iot AonoAHHTeAbHbie noTepn Ha BHxpe- 
o6pa30BaHne.

O xapaKTepe rHApaBAHqecKHx noTepb no TpaKTy ra30cßopHH- 
Ka MO>KHO CyAHTb H3 aHaAH?a sniopbl nOAHblX AaBAeHHÖ B Bbl- 
x o a h o m  ceqeHHH ra30c6opHHKa no H3MepeiiHHM 24 HacaAKaMH.

TaK, na pnc. 4 npHBeaeiibi noAnpHbie AnarpaMMbi noAHbix AaB­
AeHHH p B  aah ra30c6opiiHKOB BapHaHTOB I h II, noAyqeHHbie npn 
xoaoahoh npoayBKe na pacqeTHOM peiKHMe M B  = 0 ,0 5 5 .

y  ra30cöopHHKa BapnaHTa I HMeeTCH npoßau sniopbi p \ ( b 

pafioHe ceKTopoB 2 0 — 3 , h to  Bbi3biBaeTcn pe3K«M H3MeHeHHeM 
npoxoAHbix ceqeHHH ra30cöopHHKa Ha stom yqacTKe, BCAeACTBHe 
ycTaHOBKH KaMepbi cropamiH. MaKCHMaAbHoe AaBAeHHe naßA to- 
AaeTcn b paiiOHe ceKTopa 4. flaA ee  no noTOKy ra30B oho chh- 
»aeTCH 3a cqeT rHApaBAHvecxHx noTepb b ra3oc6opHHKe, koto- 
pbie CAaraiOTCH H3 AHiJujiysopHbix noTepb h noTepb Ha TpeHne.

B 30He, pacnoAOJKeHHOH b HenocpeACTBeHHoft 6ah30cth ot cpe- 
3a KaMepbi, npoucxoAHT 3HaqHTeAbHbie noTepn Ha yAap, Bbi3BaH- 
iibie BHe3anHbiM DacuiHpeiiHeM noTOKa.

Ecah cqHTaTb noTepio Ha yuap Kax pa3iiocTb MeiKAy cpeAHHM 
3HaqeHHeM noAHoro AaBAeHHH na BxoAe b ra30cßopHHK h MaKCH- 
MaAbHbiM MecTHbiM 3naqeiiHeM p*B  b  3one ceKTopa 4 ,  to  äah ra- 

3oc6opHHKa BapnaHTa I oiih coct3bht 0 ,5 5 %  npn conpoTHBAeHHH 
ra3oc6opiiHKa 1,2%, hah no'iTH noAOBHiiy oßHinx noiepb b ra30- 
cßopiiHKe.

HHJKe, qeM  y  ra3 ocß op H H K a  Ba- 
p n aH Ta  I.

K p o M e  T o ro , AH ij)4>y3opHbie no- 
Tep n  n o  B ceM y T p a K T y  ra 3 ocß op - 
HHKa B apn aH Ta  II noqTH  OTcyT- 
CTByiOT Ö A a lO AapH  COOTBeTCTBy- 
lo iu e M y  npotfiH A n poB anH io . B pe- 
3 yA b T a T e  K09(j)c|lHUHeHT THApaB- 
A n q e c K o ro  conpoTH BAeH H H  ra3o- 
cöop H H K a  B apn aH Ta  II noAyqH A- 
c h  H H *e ,  qeM  y  ra30 cöopH H K a 
B apn aH Ta  I. C a M o e  HH3Koe th a -  
p a B A H qecK oe  co n p oT H B A eu n e  HMe­

eT  ra3 0 c6 op H H K  B apn aH Ta  III ,  h t o  oObHCHneTCH TAaBHbiM oßpa- 
30M Me.HbiUHMH noTepH M H  Ha y A a p  n pn  B x o A e . I l o A e  cK o p o cT e fl 
Ha B b ixoA e  H3 K aM epbi cropaH H H  HMeeT 3 H aqn T eA bH yio  HepaBHO- 
M epH ocTb , noaTO M y b  caMOM ra3 0 cß op H H K e 3a cq eT  BbipaBHHBaHHH 
noAH C K op ocT e fl B03HHKaioT A on oAH H TeAbH bie n o T e p n  o t  A e ^ o p “ 3 '  

U h h  noTO Ka. M ohcho 3aKA ioqH Tb, qeM  paBH O M epH ee n o a e  CKopo- 
CTeft Ha B x o A e  b  ra30 c6opH H K , TeM , o h c b h a h o , M eH biue ß y u y T  noTe- 
p ii b  HeM.

P h c .  4. r io A H p H b ie  A H a rp a M M b i n o A H b ix  A a B A eH H H  na BbixoAf 
H3 r a 3 o c ö o p H H K O B  B ap H aH T O B  I h  II npn x o a o a h o h  npouyBKe 

M b  =0,055.

^TO Ö bl HCCAeA0B3Tb BAHHHHe paBHOMepHOCTH nOTOKa Ha BXO' 
A e  b ra30 cßopH H K  Ha e r o  n oTepH , c t c h ä  ä a h  HcnbiTaHHH ra30 
cßopH H Ka B apn aH Ta  I n ep eoO op yA O B aA H  TaKHM  o 6 p a3 0 M , atc 
M e * A y  KaM epoiS cropaH H H  h ra3ocöop H H K O M  yCTaH aBAH Bauaci 
npoM encyTO H H afl T p y ß a  ä a h h o h  1000 mm h A n aM eT p oM  87 mm 
n P H 3TOM ÄOCTHraACH npaKTHqeCKH paBHOM epHblH npO(|)HAb CKO 
p o cT e ft  Ha BXOAe b ra30 cöopH H K . C t c h a  6 h a  o ß o p y u o B a H  npn- 
ßopaM H  a a h  H3MepeHHH n ap aM eT p oB  noTO Ka n o  B ceM y TpaKTy 
O nbiTb i, n p oß eA eH iib ie  Ha c ie H A e  c  npoMencyTOHHOH T p yß o ft , no 
K333AH, HTO K09(jj(j)HUHeHT THÄpaBAHHeCKOrO ConpoTHBAeHHH Ta 
3ocßopH H K a B apn aH Ta  I c o c t3 b h a  3,2, t .  e. C H H *eH H e n oT ep b  31 
cq eT  BbipaBHHBaHHH nOTOKa paBHHAOCb 14%.

B T o p a n  c ep H H  o n b iT O B  n o  H C C A eA O B aH H io  T H A p a B A H q e c K o r o  co- 
n p oT H B A eH H H  ß b iA a  n p o ß e A e H a  n p n  ro p e H H H . n p n  H c n b iT a n n n j 

ßbiAH n oA yqeH b i c e p n n  xapaK TepH C TH K  H 3M en eH H H  b cah u hh  5*, 

8* c , t*cg B 33BHCHM OCTH OT H 3 M e iie iIH H  HHCAa M g  , aHaA0TH4- 

h h x  n o K a 3 a H H b iM  Ha p n c .  3.
P accM O Tpn M  A a iiH b ie  (T a ß A . 3) n o  r iiA p a B A iiq ec K O M y  conpo- 

THBÄeHHio x a M e p  cropaH H H  p a3 A iiqH b ix  BapnaHTOB, noAyqeHHue
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Ha pacneTH O M  p e x H M e  M B  = 0 ,0 5 5  npH K03iJ>(})HU.HeHTe H36biTKa

T*„  1 B
B 0 3 a y x a  a = 4 , 0 ,  h t o  cooTB eTC TB O B ajio  n o A o rp e ß y  ra 3 a  0 = ---------=

T*b

=  2,9.
T a ß j i .  2 h 3 n oK a3 b iß a ioT , h to  o 6 uiH e n o T e p n  n pn  ropeH H H  3Ha- 

HHTejlbHO B03p0CJlH (npH M epH O  B 1,6 p a 3 ) ,  a  OTHOCHTeJlbHbie n o ­
TepH  M e5KÄy sjieM eH TaM H  nepepacn peÄ e jiH J iH C b . T a K , ecAH  npH 
x o a o a h o h  n p O Ä yß K e n o T e p n  b ra 3 oc6 op H H K e  b 3 3 B h c h m octh  o t  
e r o  KOHiJm rypauHH c o c th b a h a h  19— 3 2 %  o S ia h x  n oT ep b , t o  npn  
ropeH H H  a o a h  s t h x  n o T e p b  b o ß m eM  ö a A a H c e  B 0 3 p o ca a  c o o t b c t -  
cTBeHHO ä o  3 6 — 5 3 % .

T t C i n u a  3

CS _  f .  
O .S  ot a
*  g.o  Cb
X  m

Ko9(|)(t»<uHeHT noTepn 
noaHoro aaBJieniifl B %

Pacnpe.ie.'iCHHc 
noTepb laBJie- 

HHH B %

K09<t><pH- 
UHeHt con- 
pOTHBJieHHfl 

KaMepbi 
npH 

ropeHHH 

8K .c . zop

KoacpcpH- 
UHeHT Ten- 

HOBOrO 
COnpOTHB- 

aeHiia 
KaMepu* 2op

8*
K.C.ZOp ®2CÖ. ZOP KaMepa

Ta30-
c6op-
HHK

I 6,45 3,05 3,4 47 53 2,54 0,2
II 5,31 2,98 2,33 56 44 2,72 0,206

I I I 6,30 3,38 1,92 64 36 2,54 0,248

PaccM O TpH M  yB ejiH neH H e n oT e p b  b K a M ep e  cropaH H H  n pn  r o p e ­
HHH. M e > K A y  K03(}Mj)HHHeHT0M THApaBAHHeCKOrO COnpOTHBJieHHH 
K a M ep u  n pn  ropeH H H  C K .c.zop  H 3 th m  H?e K03(J)(})HnHeHT0M 6e3 
ropeH H H  CK.c  c y m e c T B y e T  CBH3b:

^K.c.zop — ^K.C “h Km (9 —  1) > (7)

rue K m  —  K03<j)4>HU,HeHT TennoBoro conpoTHBaeHHH KaMepbi. 
KostfxjiHUHeHT

K m =
K.C.ZOp £K.C

e — i (8 )

3HaneHHH ZK.c.zop H Km a a h  p accM O TpeiiH b ix  BapnaHTOB K a ­
M ep cropaH H H  npH BeneH bi b T aß ji. 3.

K o s ^ ^ H U H e H T  n o T e p n  n o jiH o ro  AaBjieHHH K aM epb i n pn  ropeH H H

K.c.zop =  - ^ M2o t t « - c + K m {e- 1)] 100°/o - (9)

zco.zop — tzcö.zop 2 M
k

zcö.zop lOOVo; K c 6 = . t z c 6 —  M 2zc0m « k ,

npH
.33;

rA e  k z h ä  —  OTHomeHHe TenAOeMKOCTefi cooTBeTCTBeHHo 
ropeH H H  h  npn x o a o a h o h  npoAysK e ( k z =  
6=1 ,4 );

t zcö .zop  —  K03(j)^)HL|HeHT rHApaBAHHeCKOTO COnpOTHBJieHHH 
ra 3 0 c6 op H H K a  n p n  ropeH H H .

K a n  n o K a 3 a jin  H cnuTaHHH Zzce.zop  —  £zc6 • O TH om eH H e K oa ij)- 

(JiHnHeHTOB n o T e p n  n o jiH o ro  AaBjieHHH n pn  ropeH H H  h n pn  x o a o a -  

h o ö  n p o fly B K e  c o c t 3 b h t

3*zc6.zop M :zcö.zop

K cö M zcö

A o ro p a n n e M  Ton jiH B a  b  ra 3 oc6 op H H K e , h to  n o  onb iT aM  cn p a ß e A -  
jniBO a a h  a >  4 ,0 , m o jk iio  H ann caTb , h to

M z c öM icG.z

rae

TorAa noAyHHM

Ve i -
k 2

—  M 2c6

=  M teßV l , ( ß 9  , (10)

zcö.zop

e =  ■

=  K e ß  e - ~ - Z z C6M l 6 e i m o ,  ( i i )

n P H n epexoA e o t  peiKHMa x o a o a h o h  npoAyßKH (T a ß A . 2) k  pe- 
*H M y  ropeHHH (Ta6A . 3) conpoTHBAeHHe KaM epu cropaHHH B03- 
pacTaeT Bcero b  1,2 pa3a. CpaBHHTeAbHo He6oAbUioe yßeAHHeHHe 
noTepb b  KaMepe cropaHHH npn ropeHHH o 6 t>hchh6t c h  TeM, h to  
ocHOBHan a o a h  noTepb, OTHocnmaHCH k  «xoAOAHOM y» ynacTKy 
KaM epu npn ropeHHH He H3MeHHeTCH.

H H a n  K apTH H a H a6 jn oAaeTC H  b ra30 cßopH H K e , y  K O T o p o ro  ck o - 
p o cT b  ra 3 a  n p n  ropeH H H  3HaHHTejibHo B 0 3 p acT aeT , h to  npHBOAHT 
k  co oT B eT C T B y iom eM y  yB eAH neH H io n oT ep b .

CpaB H H M  n oT ep H  b  ra 3 0 cß op H H K e  n pn  x o a o a h o h  npO AyB K e h 
n p n  ropeH H H . ü p e H e 6 p era H  C Ä H M aeM ocT b io  ra 3 a , noAynH M

t .  e. conp oTH B A eH H e ra3 0 cß op H H K a  n p n  nocTOHHHoM p a c x o A e  bo3- 
A y x a  b  C A yn a e  ropeH H H  p a cT e T  n pon opu n oH aA bH O  n o A o rp e ß y .  

O ö m n e  n oT e p n  b  K a M ep e cropaH H H  h ra 3 oc6 op H H K e  n pn  ropeH H H

zop =  8*
j

K.C.ZOp i zcö .zop = \  M l  [CK.e +  k i S ß  - 1)] 100«/« +

+  -irUc6M]c6 e lOQo/o.

3H aH  BeAHHHHbl K03(J)(|)HAHeHTa rH A paB AH H ecK oro  con p oT H B A e- 
h h h  K a M ep u  cropaH H H  h ra 3 oc6 op H H K a  n pn  x o a o a h o h  npO AyBK e, 
K03({)4)HHHeHT TenAOBOrO COnpOTHBAeHHH K a M ep u  K m  H BeAHHHHy 
n o A o rp e ß a  0 , m o ik h o  cnpe.AeAH Tb K03<j)({)HnHeHT n oT e p b  n o A H o ro  
AABAeHHH Iip H  ropeH H H .

T H A paB A H H ecK oe conp oTH B A eH H e K a M ep u  cropaH H H  o n p eA eA H eT - 
CH, B OCHOBHOM, nOTepHMH B OTBepCTHHX. JTaH BUHCHeHHH BAHH- 
hhh  H3MeHeHHH n A om aA H  OTBepcTH fl b K aM ep e  cropaH H H  Ha 0 6 - 
m,He n oT e p n  (K a M e p u  h ra 3 o cß op H H K a ) Ha K a M ep e  cropaH H H  Ba- 
pn aH Ta  I I I  n ocA eA O B aT eA bH o  yßeAH H H BaAacb n A o m a A b  oTBepCTHÖ 
o t  135 c m 2 (h c x o a h u h  ß a p n a H T ) ä o  170 (ß a p n a H T  I I I  a )  h 
183 c m 2 (ß a p n a H T  I I I  6).

Z la H H u e  onu TO B  c  yKa33HHUM H KOMnoHOBKaMH K a M ep u  npHBe- 
AeHbl B Taß A . 4.

T a ß J i H t i a  4

“ ■S 2 
s  5
°  eo* 
3m cd

f la o m a a b  
OTBepcTHft 
£ F o B CM2

C p ea H a a  c k o -
pOCTb B OT- 

BepCTHBX 
W0 B M jceK

I I I
l i l a
nie

135
170
183

53
42
37

K09(])<tmuHeHT noTepH  
n o ju io ro  aaBaeHHH b  %

8*

5,3
4,1
3,8

3,38
2,16
1,85

8*,

1,92
1.94
1.95

flOTepH  
b  ra 3 0 -

CÖOpHHKB
B %  OT 06- 

IUHX
notepb

36
47
51

r ip e H e ß p e ra n  pa3AHHHeM b  AaBAeH H H x h ra30 B b ix  h o c t o h h u u x  

a a h  B 0 3 A yx a  h  a a h  oT p aß oT aB U iH x  ra30B , a T a K K e  n p eH eß p e ra n  

2-5555

Ü 3  n pH B eA eH H u x  A a H H u x  c A e A y e T , h t o  n yT eM  cHHJKeHHH cK o p o -  
c t h  ra 3 a  b OTBepCTHHX npHMepHO b 1,43 p a 3 a  y A a A o c b  CHH3HTb 

conpoTH B A eH H e K a M ep u  c  3,38 ä o  1,85%, h a h  b 1,83 p a3 a .

■TaK K a « conpoTHBAeHHe ra30c6opHHKa npn s to m  ocTaAocb 6e3 

H3MeHeHHH (HeKOTOpOe OTHOCHTeAbHOe yßeAHHeHHe 3H3HeHHH K .C Ö  

oß-bHCHHeTCH CHH*eHHeM p*B  b BapHaHTax l i l a  H I I I 6 ) ,  TO 06- 

m ne noTepn CHH3HAHCb He TaK pe3KO, KaK b KaMepe, a HMeHHO—  
Bcero b 1,39 pa3a, npnneM noTepn M e * A y  KaMepoft h ra3oc6op- 
hhkom  pacnpeAeAHAHCb nopoBHy.

T a K H M  o 6 p a 3 0 M ,  e c A H  co ö c T B e H H O  b  K a M e p e  c r o p a H H H  M e * A y  

CKOpOCTbK) B O TB epC TH H X  H n O T ep H M H  C y m e C T B y e T  33B H C H M 0C Tb, 

6 A H 3 K aH  K K B 3 Ä p aT H H H O H , TO  B OTH O UieH H H  0 6 lAHX n O T e p b  9 T a  

33BHCHM OCTb 6 A H 3 K a  K AHHeHHOH.

CpaB H H TeAbH bie HcnbiTaHHH K a M ep u  cropaH H H  b B apn aH Tax  
I I I ,  l i l a  h I I 16 n oK a 3 a n n , h to  n o  noAH O Te cropaH H H  h paBHOM ep- 
h o c th  T e M n e p a T yp H o ro  n on n  o h h  npaKTH necKH  paBHOiieHHU. T e n -  
AOHanpHJKeHHOCTb K a M ep u  Ha pacneTH O M  p e x u M e  n pn  3 t o m  c o - 
CT3BAHAa OKOAO 6 0 - 106 KKaA/M3H -a m .

TaK H M  o6 p a 3 0 M  AO K33aH o, h t o  n pn  HaAHHHH ra 3 oc6 op H H p a  ÄO-
CT3TOHHOrO O Ö ieM a  MOHiHO 3HaHHTeAbHO CHH3HTb CKOpOCTb B03- 
A y x a  b OTBepcTHHx K a M ep u  6e3 yxyA in eH H H  e e  n ap aM eT p o ß  h TeM 
caM biM  noHH3HTb o ß iu e e  conpTH BAeH H e b  ra30B 03Ayu iH 0M  TpaKTe.
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B bl BO Abi

Ilp H M eH eH H e Ha aBTOMoßHAbHOM ra30Typ6H H H 0M  A ß H ra T ea e  K a ­

M epbi cropaH H H  T a H re H itn a a b H oro  TH na npHBOAHT k  yBejiHHeHHio 

o 6 ih,hx n o T e p b  b ra3 0 B 0 3 ayn iH 0 M  TpaK Te. 3a cq eT  ^ o n o jiH H T e jib H o ro  

COnpOTHBJieHHH ra30C ßopH H K a TypßHHbl.

,H,ah yM eH bm eH H H  THÄpaBJiHHecKHX n oT e p b  b ra 3 0 cöop H H K e  e r o  
c a e a y e T  npoiJ iH AH poBaTb, h c x o a h  h3 ycaoB H ft 6e3 0 T p b iB H oro  T eq e - 
h hh  n o T o x a . Bo H 3 Ö e*a H H e  ÄH4>(J)y3opHbix n oT e p b  c x o p o c T b  b 
ra 3 o c6 o p H H K e  aoaxK H a  6 biTb B b iA e p *a H a  npHMepHO nocTOHHHoft 
B pa3JIHHHbIX CeneHHHX HJIH njiaBHO yBeAHqHBaTbCH K BbIXOÄy.
CaeayeT T a K * e  Bb iaep jK H B aTb  n p H M ep n oe  paßeHCTBo naom a-

ja.eft BbixOÄHoro ceqeHHH KaMepbi h HaqajibHOro ceqeHHH ra30cßop- 
HHKa.

H a jiH H H e ra 3 oc6 op H H K a  b p a ccM aT p H B a eM o ii c x e M e  npHBOAHT i< 
cym ecTB eH H O M y yß ejiH qeH H io  rH ap aB A H qecK H x  n oT e p b  b ra30B03- 
ÄyniHOM  TpaK T e. C a p y r o f t  CTopoHbi, o ß b e M  ra 3 0 c6 op H H K a  hb- 
jineTCH nojie3H biM  c  to h k h  3peHHH BbipaBHHBaHHH noTO Ka h qac- 
TH qH oro  Ä orop aH H H  Ton jiH B a . Ilo a T O M y  n pn  HaanqH H  ra 3 0 cß op - 
HHKa ÄOCTaTOHHOro o 6 T>eMa B03M01KH0 HeCKOJIbKO paCTHHyTb 
n p o p e c c  cropaH H H  3a cq eT  CHHXKeHHH Typ 6 y jiH 3 au H H  noTOKa b 
K aM ep e  nyTeM  yM eHbiueHHH c k o p o c th  b OTBepCTHHX. n o a y q e n -  
HUH n pn  3TOM BblHTpblHI B COnpOTHBJieHHH K aM epbi M O * e T  qaj- 
THqHo CKO M neH cnpoBaTb yB e jin qeH H e n oT e p b  3a cq eT  ra 3 0 cß o p - 
HHKa.

Y f l K  681.142:629.113

l l p M M e H e H M e  S A e K T p O H H O - B b l H M C A M T e A b H O f t  M O  L U  M H  b l  

f l A q  p a c n e T Q  B p e M e H M  m  n y T M  p a 3 r o H a  q b t o m o S m a s i

KaHfl. texH. H a y« B. M. M E flB E f lK O B , B. A .  flP K O B

nPH  np0eKTHp0B3HHH HeofixOAHMO npOBOÄHTb ÄOCTaTOqHO 
ToqH yio h nojiH yio opeHKy THroßbix KaqecTß ß y a ym e ro  aB- 

tom o G h a h . O^H aKo b npaKTHKe npoeKTHpoßaHHH qacTO orpaHHqH- 
BaioTCH jiHiub OÄHHM-ÄßyMH BapHaHTaMH pacqeTOB no on p eaeae- 
hhk ) napaM eTpoB, xapaKTepH3yiom Hx TnroBbie KaqecTBa, He aa io - 
UJHX nOJIHOH KapTHHbl AHHaMHKH aBTOMOÖHJIH. IlpHqHHa 3T0T0 3a- 
KJlIOqaeTCH B TpyAOeMKOCTH H OTHOCHTeAbHOÖ CA05KHOCTH p a cq e­
TOB, b qacTHocTH, no onpeaeaeHH io t3 k h x  cymecTBeHHHx noKa3a- 
Teaeft, KaK n y rb  h BpeMH pa3T0Ha 8 b to m o 6 h jih  a o  3aaaHHoft c k o -  
pOCTH.

B 3 apy6e>K H oft npaK TH K e npoeK TH poßaH H H  aBTOMOÖHJieft a a h  
peu ieH H H  9 t h x  ß o n p o c o B  HarnjiH  ÄO CTaToqH o rn n p oK oe  npHM eHe- 
HHe 3B M  (a jieKTpoH H o-BbiqH CJiH TejibH bie M au iH H bi), h t o  no3BO- 
jiH eT  BpeMH pacqeTO B  coK paTH Tb  b  55— GO pa3 , a  p a c x o a b i Ha 
p a cq eT b i yM eH biiiH Tb  b 7 ,5 — 11 pa3  [1 , 2],

Ä jih pacqeTOB ßbiaa cocTaBjieHa nporpaM M a no onpeaeaeHHio 
BpeMeHH h nyTH pa3roHa aBTOMofinnn. n p orpaM M a no3BOJineT on- 
peÄeJiHTb MHHHMajibHoe BpeMH h nyTb pa3T0Ha 3 b to m o 6 h jih  c  yqe- 
t o m  pe>KHMa paß oT u  ABHraTeaH, BpeMeHH nepeKjnoqeHHH nepe- 
Aaq, CHHiKeHHH c k o p o c th  h yBejmqeHHH nyTH pa3roHa b npouecce 
nepeKjnoqeHHH nepeaaq  b pa3AHqHbix a opow H b ix  y c jio b h h x .

H c x o A H o e  ÄH(J)4>epeHUHajibHoe ypaB H eH H e äb h xk ch h h  aBTOM o- 
6 h jih  3anH ineM  b BH jie

G a 1
( f m  V m p  i g g  +  M m p  i o ö  +  2  M

=  Mg i\mp —  G a ( /  COS ct 4  Sin a ) -

J a  —  

k f v l

13 (1 )

r a e  G a —  n o jiH b iä  B ec 3 b to m o 6 h jih ;
g  —  yc K op eH H e  o h a h  3eM H oro  THrOTeHHH;

I m —  MOMeHT HHeppHH B p am a iom H xcH  M acc  Ä B H raT e jin ; 
S / «  —  cy M M a  MOMeHTOB HHepuHH K o jie c ;
M g  —  K pyTH iilH H  MOMeHT Ä B H raT e jin ;

TI m p  —  K .n .Ä . TpaHCMHCCHH;
W  —  o ß m e e  n e p e a a T o q H o e  h h c jio  TpaHCMHCCHH; 

r  —  pacqeT H b iß  p a a n y c  B e a y m H x  KOJiec; 
j a  —  ycK op eH H e  n eH T p a  HHepH'HH aBTOMoßHAHJ 

f  —  K03(})4)HIliHeHT COnpOTHBJieHHH KaqeH H io; 
a  —  y r o j i  noÄT>eM a Ä o p o r n ;  
k  —  K034>4>Hn,HeHT oÖTeKaeMOCTH;
F  —  n jiom aÄb j io ß o B o ro  COnpOTHBJieHHH aBTOMOÖHJin;

V a —  CKOpOCTb ÄBHlKeHHH aBTOMOÖHJIH.

ÄH (J )(J )epeH iiH a jibH oe ypaB H eH H e ÄßHJKeHHH ( 1 )  oT jinqaeTC H  o t

M m p  i 20 g  _
oobiqHOH 3an H cn  H ajiH qneM  q j ie H a    J a , b  k o to p o m  K osq i-

(JiHUHeHT X yqH T b m aeT  HeycTaHOBHBUiHHCH peacHM p a ö o T b i ä b h - 
ra T e jiH  npn p a 3 roH e  3 Bt o m o 6 h jih  [3 ],

H 3  ypaBHeHHH (1 )  n o jiy q n M  cooT H ou ieH H e, o n p e ^ e j in io m e e  Bpe­
MH T  h n yT b  p a 3 roH a  5  3 b to m o 6 h jih :

T  =

S  =

Gadva

T).mp i-o6  k F v \

13

h  G a V a d v a

Vmp i-oö k F v i  \
13 g [ M a — ; — -  + J

; (2 )

, (3)

r j ie —  1 +  \ (fm  +  ’X ) 'o o  '*1 m p  ~H S  Ik
r * G a

—  K03(Jl(J)HIlHeHT, yqHTblBaKHIlHH BJIHHHHe Bpam aiOm HXCH Macc 

h H eycTaH O BH BiuerocH  p e * H M a  p a ß oT b i Ä B H raT e jin .

BbipaaceH H H  (2 ) h (3) onpeneJ in iO T  b oß m eM  B au e BpeMH n 
n yT b  p a a ro H a  npn  H3MeHeHHH c k o p o c th  o t  ä o  v 2 b npeAßJiax 
o a h o h  n ep eA aqH . X Ijih  onpeAeJieH H H  h h c jic h h o to  3HaqeHHH Bpe­
MeHH H nyTH  pa3TOHa HeoßXOAHMO 3HaTb 3aBHCHMOCTb M e * A y  
MOMeHTOM ABH raTeAH  M g  H CKOpOCTblO ÄBHHCeH'HH r a (n a H  qHC- 
aoM  oßopoTO B  KO JieH qaToro  B a a a  A B H raT eaH  n g ) .  M o ik h o  boc- 
noab30BaTbCH  T aß an n H oft (popM o ft 3 3 b h c h m o c th  h ah  o a h o h  H3 
cym ecT B yiou i,H x  aH aaH TH qecK H x 3aBHCHMOCTeü, H anp nM ep , (Jiop- 
M y a o ft J le ftA ep M aH a .

ZlaH noacqeTa BpeMenn h ny™  pa3roHa Ha nepeaaqax c mhhh- 
MaabHoft ycToflqHBOH c k o p o c th  Ha HH3uieH nepeAaqe a o  3aaaH- 
h oh  MaKCHMaabHon c k o p o c th  Ha Bbicmeft nepeaaqe HeoßxoAHMO 
HaflTH 3HaqeHHH CKopocTeft, npn k o t o p h x  Haao ocymecTBHTb ne- 
peKaioqeHHe nepeAaq aan noayqeHHH onTHMaabHbix noKa3aTeaefi 
no pa3roHy aBTOMoßnaH, t .  e. Haao Haft™ npeaeabi HHTerpnpOBa- 
hhh b BbipaweH'HHX (2 ) h (3) Ha Bcex nepeaaqax. OnraMaabHbie 
c k o p o c th  nepeKaioqeHHH nepeaaq onpeaeaniOTCH b 33b hchm octh  
OT 'xapaKTepa H3MeHeHHH yCKOpeHHH B (jiyHKHHH CKOpOCTH, OT CO- 
npOTHBAeHHH ABHiKeHHio, o t  Toro, HMeeTCH orpaHHqHTeab qncaa 
oßopoTOB Ha ABHraTeae h ah  HeT, h o t  BpeMeHH nepeKaioqeHHH 
nepeaaq.

E c a h  cq H T a ™ , qT o ' BpeMH n epeK a ioqeH H H  oqeH b  M a a o  h  b  npo- 
u e c c e  nepeK a ioqeH H H  cK o p o cT b  aBTO M oßnaH  He «3M eHHeTCH, to 
n pn  n e p e x o a e  c  fe-ft Ha f e + l - i o  n e p e a a q y  h c x o a h m m h  ycaoBHHMH 
n o  o n p e a e a e H H io  onTH M aabH b ix  C K op ocT e fl n epeK a ioqeH H H  h b a h io t -, 
CH COOTHOHieHHH

+ 1 ualt max =  v,a / i+ l m in*
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O T c ro a a  n o j iy q a e M  p a cn eT H o e  cooT H om eH H e (4 )  aah o n p e a e a e -  
hhh  c k o p o c th  v c c  n p n  n e p e x o a e  c  fe-ft n ep e a a a H  Ha f c + l - i o  ne- 
p e a a n y :

[ (  a i \ + i Jr b  )  5ä —  ( ö 4  +  6 )  8* + i  ]  ü a  +

+  c  (  ‘ ft Sft+ 1  —  t f i + l  M  v a J f  

+  [ ( dik —  e 40 5/i+1 —  ( d i k+ l  —  e 4 ) 8Ä] =  0, (4)

r a e

716,2 N d max f\mp 

(0,377 r f n zN  

k F r

13

716,2 N d max f\mp

0,377 r n 2■N

d =
716,2 N d max t\mp

N

e =  r G a .

OnTHMajibHaa CKopocTb nepeKjiioHeHHH onpeaeaaeTCH KaK no- 
JIOJK'HTejIbHblH KOpeHb ypaBHeHHH ( 4 ) .

BeJiHHHHa c k o p o c th  vx, o n p e a e a e H H a H  H3 ypaBHeHHH (4 ) , a o a > k -  
Ha ÖblTb CKOppeKTHpOBaHa B 33BHCHM0CTH OT COnpOTHBAeHHH ABH- 
jKeH H io h BpeM eHH nepeK jH oaeH H H  n e p e a a n . K p o M e  t o t o ,  oH a He 
AOA>KHa ÖblTb Bb im e CKOPOCTH On , COOTBeTCTByiOmeft MaKCHMaAb' 

h u m  AHCAaM oß op oT O B  B a a a  ABH raTeAH  ä a h  p a ccM aT p H B aeM o fl ne- 
peaan H .

X lH tju liepeH U H aAbH oe y p a B H e H «e  a b h j k b h h h  3 b t o m o 6 h a h  b  nepH - 
o a  nepeKAioH eH H H  n e p e a a n  HM eeT b h a

° a _  ■ _  r  i  g  J a -  G a +0 13 (5)

rae

B' =  1 - f
* J k g

Gar2 '
n p H  npaKTHHeCKHX paCH eTaX BAHHHHe COnpOTHBAeHHH B 0 3 A yxa  

Ha n a A e »H e  c k o p o c th  b n p o u e c c e  nepeKAioHeHHH n e p e a a n  m o jk h o  
n e yHHTbiBaTb, n ocK O Ab K y oßbiHHo nepeKAK jaeHHH Ha h h3 Iu hx  ne- 
p e a a n a x  ocym ecTBAH iO TCsi n a  c k o p o c t h x  M eH ee 40 k m /h . T o r A a  
n aa eH H e  c k o p o c th  o n p e a e a n eT C H  n pn  33AaHHOM B peM enn  Ha ne- 
p eK A ioaeH H e n e p e a a n  H3 ypaBHeHHH

A v ■■
3 , 6  <k,

g t n , (6 )

& S  =
2 g  4*o

(  v 2 — v 2 \\ K max ^ k + 1  m in ) • (7)

K a K  b  nepBOM , TaK  h  b o  B T opoM  c a y n a a x  C K opocTb  H an aaa  
p a 3 roH a  Ha £ + l - f t  n e p e a a n e  He aoAJKH a n peB b im aTb  3aaaHHOH 
MaKCHMaAbHOH CKOpOCTH ABHAteHHH aBTOM o6AHH » m a l .  ü p H  Ta- 
k o m  n opH A K e p a cn eT a  aoeraT O H H o  t o h h o  onpeaeAH iO TCH  aeftcTBH - 
reAbH bie onTH M anbH bie c k o p o c t h  nepeKAioHeHHH n e p e a a n .

P hc.

o )  6 )

XapaKTepHbie b h ä h  rpa<j)HK0B oöpaTHbix ycKopeHHH.

r a e  t n  —  BpeMH nepeKA ioneH H H  n e p e a a n ;
'4>o='4, + 0,005 (0,005 —  noKa3aTeAb, ynuTbiBaioiUHH noTepn

B TpaHCMHCCHH npH ÄBHJKeHHH H aK aTO M ).
P ly T b , npoftaeH H b iH  b  n p o u e c c e  nepeKA ioneH H H , onpeaeAH eTCH  

COOTHOUieHHeM

no cocTaBAeHHOH n p o rp a M M e  on p eaeA eH H H  BpeMeHH h  nyTH 
p a 3 roH a  aBTOM o6HAH pem aeTCH  3 a a a n a  o  B b i6 op e  H aH BbiroaH eft- 
rneft c k o p o c th  nepeKA ioneH H H  n e p e a a n  c  yneTO M  OTM eneHHbix o c o -  
öeHHOCTeü. TaKH M  o6 p a 3 0 M , onpeaeAH iO TCH  n p e a e a u  H H Terp n p o- 
B3HHH B B b ipaxeH H H X  (2 )  H ( 3 ) .  M H TerpH pO BaH H e ypaBHeHHH (2 )  
h (3 )  n03B0AH eT n oA yn H Tb aaH H bie n o  BpeMeHH h  nyTH  p a 3 ro n a  
8 b to .m o6 h ah  Ha n e p e a a n a x .

BpeMH pa3rona Ha k-n nepeaane

T  V 2k   .
Vlk

uAft Ga

3,6 V  B* - f  4ylC
ln

2Cva— B — V  B 2 +  4AC  

2cva —  B - \ - V B * + * A C V ,

(8 )

rae

A  =
716,2Nfi max Iqö 1̂mp

•4>Ga\

B =

r n N  

7 1 6 ,2 N ä max r " tm p

0,377r 2n%

C =
716,2Nd max i otj  'f]mp

0,3772r 3n3N

k F

13

OyTb pa3roHa Ha k - n  nepeaaue 

8i. G ae 2k — 
\ k  ~ 26 g C ln ( C v2a - B v a - A )

B 2C va —  B —  V b ^ ^ A C  

V  B 2 +  4AC 2 C va —  B +  V ^ H Ä Ä C
ln

uik

■ O )

2k

n op H A O K  Bbl6 0 p a  BeAHHHHbl OnTHMaAbHOH CKOpOCTH nepeKAIO- 
qeHHH n e p e a a n  H A A iocT pnp yeTC H  Ha p n c . 1. O n TH M aA bH yio  ck o - 
p o cT b  Hy>KHo B b iöpaTb  TaK , h to 6 w  n o T e p n  n A om aA H  M e * A y  KpH- 
BblMH OÖpaTHblX yCKOpeHHH H OCblO aÖCUHCC ÖblAH 6bl MHHHMaAb- 
HbI.MH.

n p H  paCnOAOHCeHHH KpHBblX OÖpaTHblX yCKOpeHHft, nOKa3aHHbIX 
Ha pn c . 1 , a ,  C K opocTb  nepeK A ioqeH H H  Ha k-ü n e p e a a n e  paBHneTCH 
V „ v , a cK o p o c T b  H a q a a a  p a 3 roH a  Ha Ä + l - i i  n e p e a a u e  paBHaeTCH 

v „ v  — A o  [A u  o n p e a e a e H O  H3 ypaBHeHHH ( 6 ) ] .  ü p n  p a c n o a o *e H H H  

KpHBbix, noK a3aH H bix  Ha pn c . 1,6, pa 3 roH  Ha k-ü n e p e a a u e  n p o- 
AOAHCaeTCH AO BeAHHHHbl V x , OnpeAeAeHHOH H3 ypaBHeHHH (4 )  c 

A v
A o6 aB A eH H eM  BeAHHHHH — —  ■ C K o p o c T b  H anan a  p a 3 roH a  Ha

, , - Ä  v
fe + 1-11 n e p e a a n e  paBHHeTCH vx  —  —— .

X Iah  pem eHHH n ocT aB A eH H oit 3aaaH H  ö u n a  H cn oab3 0B aH a  3 B M  
«M h h c k  1 ». M a u iH n a  o n e p n p y e T  c  h hcah m h  M eH buie eaHHHUbi. 
B c e  HHCAa pa3AHHHbix nopHAKOB nosT O M y H e o ö x o a u M o  n p ea B a p n - 
TeAbHO HCKyCCTBeHHO n peB p aT H Tb B HHCA3 M eH buie eaHHHUbl, T. e. 
n poß ecT H  M a cm T aön p oB aH H e BeAHHHH.

C 3To h  u eabK ) 6 b ia a  H cnoAb30BaH a cn eu H a ab H aa  n p o rp a M M a , 
oöecn eH H B a iom aH  p em eH n e  3 aaan H  b p e * H M e  c  n n aB arom e ft 3 a n a- 
t o h , t . e. HcnoAb3yiOTCH HHcaa T e x  » e e  n opaaK O B , KaKHe npHM e- 
HHiOTCH b  p acn eTH b ix  (J jopM yaax .

3 T a  n p o rp a M M a  oT A H H aerca  o t  C TaH aapTH oß  TeM , h t o  3an ncb  
HHcaa ocym ecTB AH eTC H  b o a H y  n n e flK y  h  TeM  caM biM  9(J)4)eKTHBHo 
HcnoAb3yeTCH onep aT H B H an  naM HTb MamHHbi.

n p o r p a M M a  c o a e p * H T  a on o A H H T ea b H y io  n p o rp a M M y  BbiHHCAe- 
h h h  (pyHKUHH ax h  n p o rp a M M y  n e p e ß o a a  h c x o a h u x  aaH H b ix , Ona 
33HHM aeT OKOAO OAHOH TpeTH  B 0 3 M 0 *H 0 H  HH4lOpMaUHH, BBOAH- 
m o h  b  3 an oM H H a iom ee  ycTpoft-CTBO M anjHHH. O cT a A b H y io  n acTb  h h - 
(J)OpMaUHH 3aHH.M3K)T HCXOAHble aaH H bie, CneUHaAbHble KOHCiaHTbl 
h caM a  n p o rp a M M a  a a h  BbiHHcaeHHH BpeMeHH h nyTH  p a3 roH a .

n P H nOMOIUH 3T0H npO rpaM M bl MOHCHO npOH3BOAHTb pacH eTbi n o  
A ioß o ft H H Tep ecy io iu eH  H ac M auiHHe, aAH  n e ro  H eo6 xoA H M o  HaÖHTb 
Ha AeH Te H cxoaH b ie  aaH H bie n o  M aniHHe h n oAK neH Tb 3 Ty aeH Ty 
k a eH T e  o c h o b h o h  p a ö oH e fl n porp aM M b i, .
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P hc. 2. BpeMH pa3roHa npn pa3JiHHHbix conpoTHBJieHHHx
ÜBHJKeHHK): 

j _  0,10; 2 — 7|> -  0,05; 3 —  3p -  0.

Ha p»c . 2 npH BeneH  THnoBoii rpa4>HK BpeMeHH p a 3 roH a  aBTO- 
MOÖHAH npH pa3JIHHHbIX COIipOTHBJieHHHX ÄBHXeH'HH.

O  BeHHHHHax BpeMeHH h nyTH  pa3TOHa m o jk h o  c y a n T b , HHTaa 
n e in y  p e 3 y jib ta T 0 ii  pacqeTO B  b x o a e  pem eHHH 3 a a a qH , h to  no3Bo- 
JIHT COKpaTHTb BpeMH Ha npHHHTHe pem eHHH H OÖOHTHCb 6e3 no- 
CTpOeHHH HeKOTOpblX TpaijjHKOB H Ta6jIHH.

P a 3 p a 6 o T a H H b ie  n p orp aM M b i M o ry T  öb iTb  npHMeHeHbi a a n  ana- 
HH3a n oK a 3 a T e jie ft  n o  THroßbiM  K anecTB aM  KaK cym ecT B y iom H x  
aBTOMoÖHJieü, T a x  h n poeK TH pyeM b ix .

P a cn eT b i n o  o n p e a e a e H H io  BpeMeHH h n y ™  p a 3 roH a  3 B tom o6 h ah  
c neTbipbM H— nHTbio CTyneHHMH b K op oÖ K e n e p e a a q  h aßyM H  CTy- 
neHHMH B pa3ÄaTOHHOH K op oÖ K e C B U flan e ft HHljipOBblX ÄSHHHX 
Ha .aeHTy npn  m ecTH  pa3jiHHHbix B a p H a m a x  conpoTH B AeH H H  abh- 
HceHHio cocTaB J iaeT  a o  20  m u h  M au iH H H oro BpeMeHH.

n p o rp a M M b i n03B0JIHK>T OHeHHTb BJIHHHHe. Ha n yT b  H BpeMH 
p a 3 roH a  tb k h x  n oK a 3 a T e a e ft , KaK x ap aK T ep u cT H K a  a s H ra T e a n ; na- 
paM eTpb l TpaHCMHCCHH aBTOMOÖHAH H conp oTH B aeH H e ABHIKeHHIO 
npn  H3MeHeHHH 9 th x  xapaK TepH C TH K b uiHpoKOM a ’H ana30H e.

n p o r p a M M a  n o3 B oa n eT  T a n a te  n poß ecT H  p acn eT b i pa3AHqHhix 
BapnaHTOB CHCTeMbi a ß H ra T e a b  — • TpaHCMHCCHH c u e a b io  BH 6opa 
H a H a yn u ie ro  B apnaH Ta a a h  oöecn eqeH H H  b m c o k h x  aHHaMHneCKHX 
KanecTB  aBTO M oO naa n o  p a 3 roH y .
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KaHfl. TexH. Hayn E. E. TEHEOM, B. H. KOEblüflHCKHH, A. M. KM3MAH, r. C. rY fl3

JlbBOBCKMH nO/IHTBXHMMBCKHM MHCTHTyT

y  BEJlUHEHHE n o a H o ro  B eca  h yaynmenHe C K opocTH bix  
K anecTB  aBTOMOÖHaeft, a  T a » * e  nOBbim eHHe h h tch ch b iH o c th  

ABHJKeHH'H iB rO pO AaX  H Ha M e *a y rO p O a H b IX  aHHHHX npHBOaHT 
k  p o c T y  3neproHa;rpya<eHHOCTH, a ca ea o ß a T ea b H O , h x en a o B o ft  
H am pH*eHHOCTH TopM 03H bix  M exaH H 3M 0B . n o s T O M y  3 a a a q a  
noBbiuieHHH h x  Haae>KHOCTH h Ä o a roB en n o cT H  n p n o ß p e T a e T  oco- 
öeHHO ß o a b iu o e  3HaiqeHHe.

B HacTOHiuee BpeMH1 06 s t  hx «a q e cT B a x  TopM03Hbix M exanro- 
m ob cya,HT no pe3yabTaTaM  cpaBHeHHH pacqeTHbix h pexoMeH- 
ayeM b ix 3!iaqeHHH ca ea y io m n x  n apaiM expoB :

1. Y a e a b iia H  p a ö o i a  TpeHHH

G a v a l

254 2 F
m m /CM2, (1 )

r a e  G a —  n oaH b ift Bec aBTOM oöHAH b  k z ;  

2 F  —  cy.M M apH afl m a o m a a b  TpeHHH B cex  (JipHKUHOHHbix 
H a K a a n o K  b  c m 2;

Val  —  C K opocTb  aBTOMOÖHAH B H a q a a e  TOpMOlKeHHH B k m /h ;
2. Y n e a b H a H  MOUlHOCTb TpeHHH

G a v a max J *  G a v a  max J  x
K  _ =  _________ — _  .. ~ 21. c ./cm2, (2 )

V  5295 2 F t 5295 2 (tl D 6b)

ra e  v a m ax —  M aKCH M aabH an C K op ocTb  a B TO M oöH an b k m /h ; 
2 E i  —  cyM M ap H a H  n a o m a a b  TpeH H H  T0piM 03Hbix 6 a p a - 

<53hob b  c m 2; 
D g  —  a H a M ex p  O a p a ß a H a  b cm ;  

b —  niHpHHa n oB ep xH ocT H  xpeHHH T op M 0 3 H oro  6 a p a -  
iöaHa b cm ;  

j x —  3a.M eaaeH H e aBTOMOÖHAH b M/ceK2.

3. Bec, npHxoaniii'HHCH Ha ea n H H u y  n a o m a a H  T p eu n n  f})p iiK - 
HHOHiibix H a K a a ao K ,

Ga , o
V a  =  :z F

(3)

n p H B ea eH H b ie  napaM eipu He a a io T  b o3 m o> k h oc th  0 6 -beKTHBHo 
CUeHHTb TOpM 03H bie MeXaHH3MbI C TOHKH 3peHHH HaaeiKHOCTH 
h aoaroB enH O C TH , th k  KaK  He ym iT b iB a ioT  BaHHHHH peiKiixia

‘ E v x a o H H  H A. TopMnaiiue phi-tpmu asruMoGntiea. MainrH3, 1950.

p a ö oT b i, p acn p ea ea eH H H  BoenpnHHM aeM OH s n e p m n  M e * a y  n ep ea - 
h h m h  m 3aaHHMH TopM osaM H , T en a ocxoH K ocT H  h T en a on p o B o a - 
h o c t h  M aT ep H aaoB  h  KOHCTpyKTHBHbix (JiaKTopoB, onpeaeaH iou iH X  
HHTeHCHBHOdb O TB oaa T e n a a  o t  n oB ep x H ocT e ft  xpeHHH.

H a  Haae>KHOCTb H aOarOBenHOCTb T0pM 03HbIX MexaHH3MOB 
3HaHHTeabHO BaHHIOT pe>KHMbI paÖOTbl. B r o p o a a x  C HHTeHCHB- 
HbIM yaHHHbiM aBHlJKeHHeM TOpM 03Hbie MexaHH3M bI paßOTaiOT 
B nOBTOpHO-KpaTKOBpeMeHHOM pe>KHMe c  OoabniH M  HHCaOM 
TOp'MOHCeHHH pasaHOHOH 3(|>(|)eKTHBH0CTH Ha 1 KM  n yTH  (4 — 5 Top- 
MOJKeHHH Ha 1 k m ) .  CpaBH H TeabH O  qaCTbIMH HBaHIOTCH H SKCTpeH- 
H we TopMOHceHHH, n pn  K O Topbix  T e n a o  BbiaeaneTCH  c  ßoabuiOH 
C K opocTb io, h to  Bb i3biaaeT cH abH bift n a rp eB  nOBepXHOCXHblX CAOeB 
n a p  TpeHHH h B03HHKH0BeHHe 3H anH TeabH bix TeM nep axyp H b ix  
rpaaneH TO B .

n P H aBH i*eH H H  Ha y'KAOHaX 3HaiTHTeabHOH npOTHJKeHHOCTH 
3 ' TOpM03'HbIX MeXaHH3iMaX Bb iaeaHeTCH ß o a b u io e  KOaH’lCCTBO 
T e n a a  c o  cpaB-HHTeabHO M a a o fl C K opocTb io , B caeacxB H e nero 
n aöa ioa a eT C H  c n a b n o e  yB ea H q e iiH e  o ß n eM H U x  Tenm epaTyp. 
r i0 3 T 0 M y  COXpaHeHHe aOCTaTOHHoft 3(jK})eKTHBH0CTH B ycaOB'HHX 
BbICOKOH SHeprOHarpyiKeH H O CTH  HBaneTCH OAHHM H3 BajKHeftiUIHX 
Tpe6oBaH H H , inpeABUBAHeM blX K T0pM03HbIM MexaHH'3'MaM COBpe- 
M eHHbix aBTOM oÖHaen.

3 t o  T p eöoB aH H e M o iK eT  ßbiTb y a o B a e x B o p e n o  nyT6M  yBeaiiae- 
HHH SHeprOeMKOCTH TOpM03HOTO MeX3HH3Ma, T. e . 3HeprHH, 
KOTOpyiO TOPMO13IH0H MeX3HH3M M O »e T  npHHHTb Ha 3aaaHH0M 
peiK H M e b TeqeH H e 3 a a a H H oro  BpeMeHH 6e3  n eaon ycT H iM oro  chh- 
JK6HHH 3(J)(J)eKTHBiH0CTH H aOarOBeqHOCTH.

OCHOBHblMH (jlaKTOpaM H, BaHHIOIHHMH Ha SHeprOeMKOCTb, 
HBaniOTCH: peiKHM  p a ö o T b i; M aocb i a e T a a e ft  n a p  TpeHHH h cboü- 
CTBa M a T ep n a a oB , H3 K O T o p u x  o h h  H aroTOBaeHbi (TenaocTOHKOCTb, 
T e n a o n p o ß o a H o c T b , T e n a o e M K o c T b ); p a c n p e a e a e H H e  T en a a  M e *a y  
a eT a a a M H  n a p  TpeHHH; K O s^ tjw n H eH T  n epeK p u T H H , n a n m n e  BeH- 
THaniiHH , n oB epxH oC Tb o x a a * a e H H H  O a p a öa H a  h a p y r n e  (jiaKTopbi, 
o p p ea eA H io m H e  HHTeHCHBHOCTb O TB oaa  T e n a a  o t  n ap  TpeHHH.

n oB b iiu eH H io  SHeproeM KOCTH T o p  vio3Hbix MexaHH3MOB yaeaHeTCH 
e o a w n o e  BHHMaHHe. H e o 5 x o a »M o c T b  p a u n o H a a b H o ro  pememiH 
SToft 3 a a a q n  iBbixeKaeT, b  qacTH ocTH , H3 iM exK ayH apoaH oft mcto- 
AHIKH npOBepKH 3(})(})eKTHBHOCTH aeftCTBHH T0piMO3OB. CorAaCHO 
3T0ft M eTOaHKe npOBepneTCH He TOAbKO 34>4>eKTHBH0CTb oaHO- 
K pa jH O rO  TOpMO/KeilHH aBTOtMOÖHAH Ha ropH 30H TaabH 0ft aop ore , 
HO H CTeneH b CHIlJKeHHH 3({Kt)eKTHBH0CTH npH noBbiuieHHH Tenno­
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p a T y p  n a p  TpeHHH ä o  3HaqeHHH, HM eioiHHxcH b  KOHiie 1 0 % -H o ro  
o n y c K a  rapoTHTKeHHOCTbio 1 k m  n pn  a b h jk c h h h  c o  C K op ocT b io  
40  km / h  h b KOHue 6 % - H o r o  c n y c n a  npoTHJKeHHOCTbio 6 k m  

n p «  ABH7K6HHH CO CKOpOCTblO 30  KM/H.

T o p M o s H b ie  K aB ecTB a  aBTOMOÖiinH c m h t3 io t c h  yaoBJieTBOpH- 
TGJIbHbl'MH, GCAH B nepBOM CAyM ae OCTaTOMHaH 3lj) (ßeKTHBHOCTb 
C0CT3BAHeT 8 0 % ,  a BO BTOpOM —  7 5 %  OT SlßcJieKTHBHOCTH, 
n p ea n H caH H o fl a a h  aaH H O fl K aT erop H H  aBTOMOÖHAeft.

B CBB3H c s th m  u eA eco oö p a 3 H O  y c T a ’HaBJiHBaTb HopM bi sH ep ro - 
GM'KOCTH T0pM 03HbIX 'MexaHH3MOB H eAHH'yiO M eTOAHKy HcnbiTaHHH 
nOCJlGÄHHX Ha 3Hepr06M 'K0CTb. n p H  yCTaHOBJIOHHH 3THX HOpM 
HeOÖXOÄHMO HCXOÄ’HTb H.3 TOTO, MTO iBbICOKHe n oK apaTeA H  SCjxßeK- 
THBiHOCTH TOpMOTKeHHH M ÄOArOBGMHOCTH n a p  TpeHHH AOAJKHbl 
ÖblTb Ha HaHÖOJiee HanpHJKÖHHblX peTKH’M aX paÖOTbl T0pM03HbIX 
M0X3HH3MOB. 3 a  TaK H e pejKH 'MH UejieCOOÖpa3HO npHHHTb: 
ÄBa pejKH-Ma CpaBHHTejIbHO ÄAHTBAbHblX TOpMOHCeHHH, COOTBeT- 
CTB yiom H e a b h tk g h h io  H a c n y c x a x ,  n peaycM O T p eH H b ix  M eH cay- 
HapOÄHOH MeTOflHKOH HpOBepKH 3(j)4)eKTHBHOCTH AeÜCTBHH TOp- 
M03OB; nOBTOpHO-KpaTKOBpGMeHHblH pO K H M  C ÖOAbOUOft MaCTOTOft 
TOpMO>KGHHH, HaÖAIOAaiOmHftCH B TOpOAaX C HHTGHCHBHbIM ABH- 
»eH H G M .

B peM H  a b h jk g h h h  Ha 10- h 6 % -h o m  c n y o x a x  paBH o c o o t b g t -  
CTBGHHO 1,5 H 12 M U H .  Ü O STO M y IB KaBGCTBG HaMGpHTGAGH 3HGp- 
roeM KOCTIl T0pM 03HbIX MGXaHH3M0B Ha peiKH 'MaX CpaBHHTGJlbHO 
AJIHTGJlbHblX TOpMO/KGHHH MOOKHO npHHHTb: ,1,5-M HHyTHyiO TOp- 
M03HyiO MOlUHOCTb, T. 6. MOIHHOCTb, KOTOpyiO T0pM 03H 0ft MGX3- 
HH3M ÄOJIHtGH nO m O IH aTb  B TGBGHHG 1,5 M U H  Ö63 HGÄOnyCTHMOTO 
CHHTKeilHH 3lj)(j)6KTHBHOCTH TOpMOJKGH'HH H H3HOCOyCTOftMHBOCTH 
AGT3J1GH n a p  TpeHHH; 12-MHHiyTByiO T0p'M 03HyK) MOIHHOCTb, 
t .  e. M oiH H oeTb, « o T o p y io  TopM<>3HOH M exaHH3M  MOJKeT n orA O iu aTb  
B TeBGHHe 12 M U H  6e3  nOHBJIGHHH TeX  * e  OTpHHaTejIbHbTX 
HBJieHHH.

To p M 0 3 H b ie  :M exanH3Mbi ö y a y T  o ß jia a a T b  AOCTaTüM Hofi s H e p ro - 
eMKOCTblO AAH yAOB.!ieTBOpeHHH M O K A y H a p O A H H X  TpeÖOBaHHft 
K StjKßeKrHBHOCTH TOpMOJKeHIIH, eCAH

N'Xi=  0,074ßa [ 0 , 1 - ( / + 7; ) ] :O b --*. c .; 

y T; =  0,056fäd [ 0 , 0 6 -  ( / +  ^ ) } [ G a a . c;
i (4 )

<  =  0 , 0 7 4 ( l - p a ) [ 0 , l - ( / + 7; ) ] G B a . c .; j 

N ”  =  0 ,0 5 6  (1 —  ßa) [0 ,06  — ( / + - r ' ) ] G a a . c , )

r a e  N Xi h N  —  cooTBeTCTBeHHO 1,5- h  12-M HHyTHan T op M oa -

Hbie MOIHHOCTH AAH OepeAHGrO T0P'M03H0T0
'M exaHH3M a;

N Tj h  N  —  t o  i>Ke, a a h  3aAH eiro T op M 0 3 H oro  M exaH H 3M a;

ß a  —  ACHCTBHTeAbHblH K03<j)(l>HH'HeHT ,pa-CnpGACAGHHH
JIOAHOÜ TOpM03HOÜ CH Abi;

/ ----- K03(J)())HHH6HT COHpOTHBAeHHH KaMeHHIO;

Y t —  yA eA b H a a  T0pM O3Han CHAa, co3AaBaeiM an  

Ha npH M oft n ep eaam e  ABHcaTeAGM , p a 6 o T a ro - 
h ih m  Ha pe>KHMe npH 'H yAH TeAbH oro  x o a o c t o t o  
x o a a .

O o p M y A b i (4 )  n oA yqeH b i b  npeAnoAC »K eH H H , b t o  npH a b w j k g h h h  
Ha yK AO H e BK AioneH a npn-Man n e p e A a n a  h  A B H raT eA b  p a ß o T a e T  
Ha p e * H M e  npH H yA H TeA bH oro  x o A o c T a ro  xoAa. Ecah ncxoAHTb 
H3 TOTO, MTO 33AaH H aH  CKOpOCTb ÄOAiJKHa nOAÄepJKHBaTbCH 
TOAbKO OCHOBHOH T0pM 03H0H C'HCTeMOH, TO B ^O p M 'yA aX  (4 )  

HeOÖXOAHMO npHHHM aTb Y t  =  0.

ü p H  HCn0Ab3OBaHHH OAHOH H TOH :>Ke T0pMO3H0H CHCTeMbl 
Ha aBTOMOÖHAHX p33AHMHbIX MOAHCpHKaiHHH npHXOAHTCH H'3tMeHHTb 

K034>4)HU'HeHT ß ö  c  n c jib io  o ö e c n e q e m iH  c o o t b g t c t b h h  m g ä a v  
p a cn p ea eA eH H eM  cyM M ap H o ft T opM 03 H oii ch am  h p a cn p eaeA eH H eM  
BGCa n o  OCHM. K pO M e TOTO, K03t()(j>HUH6HT ß a  M O Ä eT  H3MeHHTbCH 
b n p o u e c c e  »K cn A y a T a u H H  b c a g a c tb h g  HecraöHAbHOCTH Koa^HpH- 
UHeHTOB 3(p$eKTHB.H0CTH TOpM03HbIX MexaHH3MOB. B CBH3H 
C 3THM ACHCTB'HTeAbHaH 3HepT0eMlK0CTb TOpMOBHOTO !MeXaHH3Ma 
AOAHCHa 'ÖblTb HeCKOAbKO ÖOAbHle OnpeACAeHHOH n o  (ß opM y- 
A3M  ( 4 ) .  H a  OCHOB3HHH npGABapHTeAbHblX OnblTHblX AaHHblX 
o ö  H3M6HeHHH K03<ß4>HHHeHTa ß a  b n p o u e c c e  3KCnAyaTaiIIHH 
m o jk h o  peKOM eHAOBaTb npHHHM aTb iKoa^HpHUHeHT 3 a n a c a  3 H ep ro - 
eMKOCTH K jv = ' l , 1 5 - r - l ,2 5 .

iTIah n pH M epa b TaßA . 1 n p im eA eH b i n eoöxoA 'H M b ie  3 iiaqeiiH H  
H3M epHTeAen siieproeM K O C TH  a a h  rp y 3 0 B o ro  aBTOMOÖHAH 3 H J I-1 6 4  
h aB T O ö y c a  J IA 3 -6 9 9 A .

T a C i u u a  1 
3 n a M e H im  H 3 M e p H te jie M  a H e p ro e iH K o c T H

fa

t

Tfx k n

T0pM03Hbie MOIUHOCTH B A. C.

< *2 < n 't'Mi

A b t o m  o ö H J i b  3H/1-164

0,37 0,015 1 15,8 27 5,1 8,75
0,37 0,015 1.2 19 32,4 6,1 10,5
0,37 0 1 19,2 32,8 7,75 13,1
0,37 0 1,2 23 39,4 9,3 15,7

A  b t  0 6 y c JIA3-699A
0,41 0,015 1 25 36 8,1 11,7
0,41 0,015 1,2 30 43,2 9,7 14,0
0,41 0 1 30,4 43,7 12,2 17,5
0,41 0 1,2 36,5 52,5 14,6 21

BaiJWHblM yCAOBHeM COXpaHeHHH BbICOKOH a^G K TH B H O C TH  
TOpMOJKeHHH aBTCKMOÖHAeH, S K cn A yaT H p y iom H xcH  b  r o p o A a x  
C HHTeHCHBHbIM yAHMHbIM ABHJKeHHGM, HBAHeTCH ÄOCTaTOMHaH 
3H epr06M K0CTb T0pM 03HbIX MexaHH3MOB npH p a ö o T e  B HanpHJKeH- 
h o m  noBTopH o-KpaTKO BpeM eH H O M  pejK H M e. B c e  n ap aM eT p b i s t o t o  
p e * H M a  ( c k o p o c t h  b  H anaA e h b KOHue .TopM oacenH H , a a M eA A e- 
HHH, IMHCAO TOpMOTKGHHH B eAHHHH'y BpeMGIIH H Ha eAHHHHiy nyTH  
H T. A . )  HBAHIOTCH CAyMaHHbllMH BeAHMHHaMH, MOTyiHHMH B rp a -  
HHuax on p eA eA eH H b ix  AHamaaoHOB npHHHM aTb A io ö b ie  3HaMeimH. 
nO STO M y TpeÖOBaHHH K SIieprOeMKOCTH T0pM 030B , paÖOTaiOmHX 
B nOBTOpHO-KpaTKOBpeMeHHOM pe>KHMe, AOAJKHbl Öa3HpOBaTbCH 
Ha p e 3 y A b T a ia x  HcnbiTaHHH, n p oB ea e iiH b ix  Ha p eaA bH b ix  r o p o A -  
CKHX M a p m p yT a X , OTAHMaiOIilHXCH BbICOKOH HHTeHCHBHOCTblO 
ABH>KeHHH. n p H  npOBGACHHH T3KHX KCnblTaHHH AOAJKHbl peTHCTpH- 
pOBaTbCH: MHCAO H npOAOA'/KHTeAbHOCTb TOpMOHieHHH; CKOpOCTH 
aBTOMOÖHAH b  naw aA e h b K ö n n e  TopMOvKeH'HH; saM eA A eH H e 
aBTOMOÖHAH; BeAHMHiibi, p a 3 p e in a io m H e  on p eA eA H T b  cooT H om eH H e 
Me>KAy T0pM03HbIMH 'MOMeHTaMH, C03AaBaGMbIMH nepeAHHM H 
H 33ÄHHMH T0pM03HblMH MGXaHH3MaM'H; p a ö o T a  ÄBH iraieAH  Ha pe- 
jKHMe n pH H yA H TeA bH oro  xoAOCTOiro x o A a ;  T eM n ep aT yp H b ift p o k h m  
TO pM 03 OB.

H e T p y A i io  BHAGTb, m to  3t h  AaH H bie b  coMeTaHHH c  x a p a K T e - 
pHCTHKOH M ap U ip yT a  (AAH H a, BpeMH ABHJKeHHH H COCTOHHHe 
noKpbiTHH A o p o r n )  pa3p eu ia iO T  oneH H Tb: o ö m e e  m h c a o  T op M on re- 
HHH H MH'CAO TOpMO>KeHHH B eAHHHHy BpGMGHH; 'H3MeH6HHe K'HHe- 
THMeCKOH SHeprHH aBTOMOÖHAH 3a K a * A O e  TOpMO>KeHHe; 3H ep- 
t h io , n o rA o m e H H y io  t o a l k o  TopM 033M H  n p n  k 3>k a o m  t o p m o - 
jKeHHH h Ha M a p u ip y T e  b neAOM ; cp e A H io io  SH epra io ,'- n o r A o u ia e -  
M y io  T0pM 033M H 3a OAHO TOpMOJKeHHe H B eAHHHH’y  BpeM eHH; 
p acn peA eA C H H e n o rA o m a e M o fl 3HeprHH M eJKAy nepeAH H M H  h 
33ÄHH1MH TopM 03aM H ; MaiKc-HMaAbHyio h cp eA H io io  T eM n ep a T yp H  
(ßpHKHHOHHbix HaKAaÄOK Ha M a p u ip yT e . .

I lp H Ö o p , perH CTpnpyio iH H H  nepenH CAeH H bie Bbirne n ap aM eT p b i 
npH  «a jK A O M  TOpMOJKeHH'H aBTOMOÖHAH, pa3paÖ O TaH  H C03AaH 
K arp eapoH  « A b t o m o ö h a h »  JlbBO BCKoro noAHTexHHM eoKoiro h h c th -  
T y T a  (p n c . 1 ).  B  K anecTB e p e rH C T p H p y io m ero  n p n ö o p a  npHMeHeH 
24-iinAeft<J)OBbiH ocH H A Aorpac }) 1, co3A3H H biH  na ö a 3 e  ceflcM H - 
MecKO.ro ocH H AAonpacfia  THna 0 -2 7 -5 1 . M o m c h t  n o A H o ro  BKAiOMe- 
hhh p erH C T p n p y io m ero  n p n ö o p a  aaBHOHT o t  3aaaM  «cnb iTaH H H . 
E c a h  H eoöxoAH M O  noAyM HTb CTarncTH M ecKH e AaH H bie a a h  o h c h k h  
3 H ep roH arp y*eH H O C T H  T o p M o s n o ro  M exaH H 3M a, t o  BKAiOMa- 
TeAH B k » ,  B k 7. B k s HaxOAHTCH B nOAOHOTHHH «BblKA IO M eH O », 
a  BK AioM areAB  B k 9 h B k ,0 —  b n o j i o x m u H  «B xA ioM eH O ».
n p «  OTnycKaHHH n ea a A H  n p H B oaa  A p o c c e A b iio n  3 3 c a o h k h  3aMbi- 
KaioTCH KOHTaKTbi KOHHeBoro BbiKAioMaTeAH K 3 h cp a ö a T b iB a eT  
M aAOHiiepHHOHHoe p e a e  P 1, BCAeACTBHe n e ro  ‘BKAionaeTCH n oA S «a r- 
HHMHBaHiie 3 M  ÖAOKa raA b saH O M eT p a  «  SAeKTpHMecKHH A B n ra - 
TeA b  M 2 OTMeTMHKa BpeMeHH h n oA aen cH  H en oA H oe HanpHJKBHHe 

Ha OCBOTHTeAH J I\ , J I 2, 3 H J l
E c a h  BOAHTeAb npnK acaeTCH  k  neA aA H  T op M 0 3 a , t o  3aiMbi- 

K 3 IOTCH KOHTaKTbi KOHHeBOrO BblKAIOMaTeAH K i  H C p aöaTb iB aeT  
p en e  P 2. npn 3 to m  noAaeTC H  n oA H oe HanpHJKeHne Ha ocB e- 
THTeAH Jl\, JI2, JI3, J li  H BKAIOMaeTCH SAeKTpHMeCKHH ÄBH ra- 

TeA b  M 1 n p H B oaa  K acceTb i.
BlKAIOMeHIHe HeKOTOpbLX '3AGMeHT0B npH  OTnyCKaHHH n eA aA H  

npHBOAa A p o cceA b H o ft 3acAOHKH oöecneM H B aeT  o n ep e> «e H H e  h o a - 
roTOBKii r ip n ö o p a  k  p ern cT p au H H  H e o ö x o a n M b ix  n ap aM eT p oB  
OTHOCHTeAbHO MOMeHTa HaMaAa TOpMO>KeHHH.

M toO b i oueH H Tb x a p a K T ep  H.apacTaHHH AaBAeHHH BoaA ’y x a  
b ceKUHHx T op M 0 3 H oro  K paH a h b T op M 0 3 iib ix  K a M ep a x , a T3K>Ke 
H3'M eiienne on op ocT H  3 a BpeMH cp aöaT b iB a in iH  TopM 030B , H eoöxo - 
A h m o  yßeAHMHTb onepe>KeH H e BKAioMeHHH p ep H C T p u p y io iH ero  npH- 
ö o p a . C  3TOÜ n eA b io  BKAioM aTeAb B k »  c t p b h t c h  b n o A o x eH H e
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«BbiKjuo>ieno», a BbiKJiKwaTejiH B k 6, B k 7, B k z , B k \0 —  b nojio- 
*eH H e «BK.iioqeHo». BcAeACTBHe sxoro, Bce ajieMeiiTbi perncTpH- 
pyromero npnßopa BXAKjqaiOTCH npn oTnycKaHHH neaajin mpHBOAa 
ftpocceabHOH 3acAOH«H. BbiKJiioqaTeji'H B k i, B k 2, B k 3, B ic4 h B k s

OÖblHHO HaXOÄBTCH B HOAOJKeHHH «BKAKWeHO» H HCTI0Ab3yi0TCfl 
n p « HacTpoftKe npnßopa h nepHOAwqeoKoft npoßepxe TapnpoBOH- 
HblX AaH'HblX.

riapaMeTpbi 3anHCbiBaioTca Ha ociiHAAorpaijiHHecKyK) ßyMary 
UIHpIHHOÜ 200 MM. CKopocTb npOTHJKKH 2 CM/ceK, BMeCTHMOCTb 
KacceTU 50 m.

OrMeTKH BpeMeHH perHCTpupyioTCH qepe3 0,1 ce/c c qexKHM 
pa3ÄefleHHeM cexyHAHbix HHTepBaAOB.

B KanecTBe AaTHHKa CKopocTH npHMeHeH TpexnJjaaHbifl Taxo- 
reHepaxop 2  THna T3-45, HanpnjKeHHe nepe3 TpexcßaaHbift bh- 
UpHM-HTeAb, COÖpaHHblft Ha AHOAaX A101A, H TpeX3B6HHblft 
(J)HAbTp noAaeTCH Ha rajibBaHOMerp.

SaeMeHTOM npmöopa hb^hctch naxoe KOJieco c BcnpoeuHbiM 
TaxoreHepaTopoM THna T3-45 h npepbiBaTejieM. CxeMa 3 anncH 
CKOpOCTH He OTAHHaeTCH OT OnHCaHHOH BblH ie. H-MIiyAbCbl 
o t  npepbiBaTeJia 3 noAaiO TeH  Ha ra A b B an o M eT p  p erH C T p n p y io m ero  
npnßopa.

llHToe KOJieco no ah  h m a eTC h h onycxaeTCH H3 cajioHa aBTOöyca 
H HCnOJIb3yeTCH npn HCCAeAOBaHHH 3(j>(})eKTHBH0CTH OAHOKpaTHblX 
TOpMOJKeHHH.

Z Ia h  oueHKH p a ö oT b i A B H raT e jia  Ha p e * H M e  npHHiyAHTeAbHOiro 
x o a o c t o t o  xoA a  npnMeHeHbi KOHTaKTHbie AaTHHKH 4, c noM om bio 
KOTopbix perH 'CTpnpyeTCH BKAioneHHaH npn  TOpMOJKeHHH nepe- 
Aana ( « p o M e  nepßoft h 3 a n H ero  x o A a ).

B MaracTpaAb rHAponpHBOAa cuenAeHHH BCTpoeH abthhk 5, 
co3AaHHbiH Ha 6a3e peocTaTHoro AaTHHKa n - 10. 3 t o t  a3thhk 
BbinoAHHeT tßyHBHHio Bbi«AioHaTeAH, paaMbiKaiomero uenb nHTa- 
hmh cxeMbi penHCTpauHH BMioqeHHOH nepenaHH, ecjin ouenAeHHe 
BblKAIOHeHO.

TaKHM oöpa30M, perncTpauHH BKAioneHHOH nepeAann npoH3BO- 
AHTCH TOAbKO npH BKAIOHeHHOM CHenAeHHH.

B KaneCTBe AaTHHKOB AaBAeHHH B03Ayxa B T0pM03HbIX KaiMC-
pax h b ceacu.HHx TopM03Horo xpaHa npHMeHeHw peocraTHbie

AaTHHKH 6 THna TT-10. npoB epK  

n oK a 3 a A a , hto HHepuHOHHOCT 
3THX AaTHHKOB COH3MepHM3
HHepUHOHHOCTblO nbe303AeKTpU 
necK H x AaTHHKOB, hto oöecneqn
B aeT  B03M0>KH0CTb C AOCTaTOI 
HOH CTeneHblO TOHHOCTH oueHH 
B3Tb 33K0H H3MeHCHHH A3BAeHH: 
B 0 3A yX a  BO BpeMeHH npH 3KCT 
peHHblX TOpMOJKeHHHX. Z U s a e  
HHe H3MepneTCH C TOHHOCTbH
± 0 ,1  K a l c m 2.

T e M n e p a T y p b i cßpHKHHOHHbii 
H3KA3AOK H3MepHIOTCH C nOMO 
m b io  x p oM eA b -K o n eA e B b ix  TepMO 
n a p . Z ln a M eT p  TepM oaAeKTpoAO i 
0,3 MM. B KajK Ab lft TOPMO3H0} 
MeX3HH3M BCTpOeHO A ß e TepMO 
n a p w . C on poT H B A eH H e BHeniHHj 
u e n e ö  n o A o ö p a H o  TaKHM oöpa-
30M, HTOÖbl npeACTaBAHAOCb B03- 
MOjKHbiM oTCHHTbiBaTb TeM nep a­
Typbi C TOHHOCTbK) ±5°.

H aAH H H e KpHBOH H3MeHeHHS 
CKOPOCTH aBTOMOÖHAH BO BpeMe­
HH n pn  TopMOHteHHH pa3peu iaeT  
on p eA eA H T b  3aM eAAeH H e aBTOMO- 
6 h a h  h  yM eH biueH H e KHHeTHne- 

c k o h  SHeprHH n o cA eA H ero . I"Io- 
CKOAbKV Ha OCUHAAOrpaMM e (j)HK- 

CHpyeTCH BKAioHeHHan n epeA ana , 

TO npH H3AHHHH XapaKTepHCTHKH 

ABH raTeAH , p a ö o T a io m e r o  Ha p e ­

JKHMe n p H H yA H Ten bH oro  x o a o c t o - 

r o  XOAa, MOJKHO OIieHHTb 3Hep- 

t h k ), n o rA o m e H H y io  ABH raTeAeM .

n p n  TOpMOJKeHHH aBTOMOÖHAH 

Ha ropH 30H TaAbH oft Aopore 6e3 

ÖAOKHPOBKH KOAeC

/  ) G a r (5)

TAe 2 M t

ö

CyMMa TOpMOJHblX MOMeHTOB, C03AaB aeM bIX  TOpM03- 

HbIMH M exaHH3M 3M H, B KiM\  

pa'AHyc KOAeca b m\

«03ijH{)HU,HeHT ynera H H epunn B ipam aiom H xcH  Macc 
npH TOpMOHteHHH C OTKAKJHeHHblM ABHraTeAeM.

ABTOHOMHblH npHBOA, C03AaHHblft BO JlbBOBOKOM nOAHTeXHH- I 
HeeKOM H H C T inyTe, p a a p e m a e T  npoH3BOAHTb TO pM o»ceH H e b b t o - ! 
MOÖHAH pa3AeAbH O  nepeAH-HIMH H 3aAHH)MH T0pM0'33MH npH  pa3- 
AHHHbix 3HaneHHHx AaBAeHHH B 0 3 A yx a . B A a ro A a p H  STOMy n pea- ! 
CT3BAHeTCH B0 3 'M0 JKHbIM, BOOnOAb30BaBIUITCb ^OPMY-aOH (-5), 
on p eA eA H T b  TOpM ö3Hbie MOMeHTbi, co a n a ß ae M b ie  mepeAH-HMH 
H 33AHHMH T0pM03HbI-MH MexaHH3M3lMH H npH pa3-

AHlHHblX A3BAeHHHX B 0 3 A yx a  pß , H HOCTpOHTb rpa(J)HK!I 
Aft, (Pa)  H (Pe); 33T8M n o  AaBAeHHHM B 0 3 A yx a  iB T0pM03-

Hbix K a M ep ax , 3ap a rH C T p «p oB aH H b ix  Ha ocu -H AA orpaM M ax, onpe-
AeAHTb KoaijutiHiHHeHT paonpeAeAeHHH 
cHAbi ß ö  n o  iß op M yA e

CyMMapHOH TOpM03HOH

ZlaH H bie o  TeM nep axyp H O M  pe>KHMe paißoTbi T0pM O3Hbix Mexa- 
HH3MOB p a a p e u ia io T  cA eA a T b  n p eA B apH TeA b H b ie  BbiBOAbi o  coot-
EeTCTBHH T0p-M03HbIX MeX3HH3M0B TOM HAH HHblM SKCnAyaTa- 
UHOHHbiM ycAOBHHM no SHeprOeMiKOCTH.

OmbiT 3 K c n A y a T a n «n  a B T oß ycoB  b M o c K B e  n oK a a a A , h to  bhco- 
Kan SH epran a-rpy jK eH H ocTb  to p m o 3 o b  HaÖAiOAaeTCH Ha M apiupy- 
T3X Ns 3 (ZlaHHAOBCKHH pblHOK —  Hi3MaHAOBCKHH n a p K ) h Ns 40 
(3aBO A  «K p a c H b if l  n y T b »  —  CoKO AbH H H eoKaa 3a c T a B a ).  3 t h  Mapiu-
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pyTbi h 6biJiH BbiöpaHbi äah HcnbiTaHHH aBTOÖyca J1A3-695E, 
o ö o p y f lO B a H H o ro  onH caH H oft Bb iuie a n n a p a iy p o f l .

IlyTeM Henocpe^cTBeHHoft oöpaßoTWH ocuHAAarpaMM äah  Kanc- 
Aoro TopMO>KeHHH onpeÄeJiHJiHCb CAeAyiomHe napaMeTpbi: npo- 
ÄOAlKHTeAbHOCTb, QKOpOCTH B HaHajie >H B KOH'Ue TOpMOJKeHHH, 
cpe^Hee saiMeAAeHne, AaBAenHe BoaA'yxa b TopM03Hbix KaMepax

h TeMnepaTypbi HaKAaAOh Ha pac- 
CTOHHHH 0,8 M M  OT ÜOBepXHOCTH 
TpeHHH. n o  TapHpoBOHHbiM rpaijiH- 
KaM h ÄaßjieHHHM B03Äyxa oiieHH- 
BajiCH K03(})$HiiHeHT ß<j, a no ahh-
HbIM 0  ÄAHHe H npOÄOJIJKHTejlbHOCTH 
oOopoTHoro peftca —  cpe^Hee hhc- 
AO TOpMOJKeHHH B eAHHHlly BpeMe­
HH h Ha eÄHHHity nyTH. ß j iH  Ra>KAO- 
ro HcnbiTaTejibHoro 3ae3Aa ctpoh- 
jiHCb nojinroHbi pacnpeAejieHHH 3a-

M efljieHHH h c K o p o c T e fl b H a n a jie  h b KOHue TopMO>KeHHH, a T a K ix e  
rpatßnKH H3MeHeHHH T eM n ep a T yp  cßpHKUHOHHbix HaKJiaaoK .

H eK O T op b ie  p ea y jib T a T b i HcnbiTaHHH, npeACTaß jieH H bie 
Ha pHC. 2 H 3 B TaÖJI. 2, nOKa3bIBaiOT, HTO HHCAO TOpMOTKeHHH

20

X 16 
§■

§  12

Ha 1 k m  nyTH  KOJieöJieTCH
ot 4,7 ao 5,7. 3HaneHHe 
3 T o ro  n ap aM eT p a  MeHHeT- 
,CH C H3MeHeHHeM HHTeH- 
CHBHOCTH ABHHCeHHH B Te- 
neHHe a h h . B nacTHOcTH, 
n o c n e  19 h (M a p in p y T  
JMb 40, HcnbiTaHHe Ns 2) §
HHCAO TOpM OJKeHHÜ H a  'S

1 KM  CHH3HAOCb AO 3,9. §
A a h  n oA aB A H iom ,ero  n n cA a  5  
TOpMOJKeHHH 33MeAAeHHH ^ 
yKAaAbißaiOTCH b HHTep- §
BaA 1,2— 3 MjceK2. CpeA- 
H ee B3Bem eH H oe 3HaneHHe 
33M eAAeHHH He n p eB b im aeT
2 M /ceK2. CkOpOCTH aB TO - 

6 y c a  b H an aA e T o p M o w e -  
HHH Ä A H  ÖOAbIHHHCTBa 

C A y n a e B  coct3bahiot 20—
38 km !h .

S H e p m io ,  n o r A o m a e M y io  

T 0 p M 0 3 3 M H  3 a  OAHH OÖO- 

pOTHblH peÜC, C ÄOCTaTOH-
HOH TOHHOCTbK) MOJKHO O n p e A S A H T b  H3 B b ip a iK eH H H

A
/ \

. /

p \
/ \/ s

S r /*N
1 1 1 1VT TT

«Ö* ^ US
-1

,8
 

1,
8-

2,
0' 

2,
0-

2,
2' 

2.
2-

1^ i m  i 1 1 1 1 esl'»'o

P h c .  3. n o A H ro H  p a cn p ea eA eH H ü  
33M eAAeHHH npH TOpMOJKeHHHX
aBToßyea JTA3-695E Ha Mapui- 

p y T e  Ns 3.

: 2 g  W  i=i
(6 )

flpede/ib/ CKopocmeu

Phc. 2. noAH roH bi pacnpeACACHHH CKopocTeft aBTO Ö yca J1A3-695E 
b H an aA e h b «O H n e  TopM om eH H H  Ha M a p u ip y T e  Ns 3:

/  — b HaiaJie TopMoiKeHna; 2 — b KOHue TopMoxceHHa.

rA e  S £ t —  SHepTHH, n o rA o m e H H an  TopM 03aiM n;

K e  •— Kos^cßniiiHeHT pacnpeAeAeHHH, yHHTbiBaromHH 3 a- 
T p a T y  nacTH  aHeprHH Ha n p eoA O A eH H e  conp oTH B - 
AeHiHft KaMeHHio, B03Ayoca h b  a r p e r a T a x  TpaH c- 

m h c c h h ;

T a 6 a h n a 2

t la p a M e rp u , xapaK TepH 3yiom H e peMCHM p aöoTb i h  a H ep roH a rp yw eH iio cT b  TopM 030B aB Toß yca  
A A3-695E  Ha M apu ipyTax jfe 3 H JSfa -10

HcnbiTaHHe Ha M apuipyTe N I 3 HcnbiTaHHe Ha M apuipyTe N5 40

n ap aM eT p y
M  1 >6 2 - Nb 3 M 4

C peaH ee
3HaaeHne N i 1 Ns 2 Ni 3

C p ean ee
3HaqeHHe

MHCJIO TOpMOlKeHHÜ 3a OAHH 06opOT- 
Hbifl peftc: 

o6 m ee  n ............................................. 170 158 168 174 168 137 94 113 115
c 9$(J)eKTHBHOCTbio >  0 ,2  M/ceic* 

" a  ....................................................... 153 141 158 152 151 118 88 95 100

ÄO nOJlHOft OCT3HOBKH . . . . 60 53 55 57 54 37 34 32 34
C peaH ee mhcjio TopMOXfeuHft Ha 1 km 

nyTH:
oß m ee  n s ............................................... 5,15

*

4,79 5,1 5,27 5,1 5,68 3 ,9 4 ,7 4,76

C 9(tH{>eKTHBHOCTbIO >  0 ,2  MjceK2 
" s 3 ....................................................... 4,64 4,27 4,79 4,61 4,57 4 ,9 3,65 3,95 4,17

ÄO nOÄHOÜ OCT3HOBKH B . . . .  

C peaH ee mhcäo topm ojkohhO  b MHHy- 
ty:

o6 u iee  n^ ...............................................

1,82 1,61 1,67 1,73 1,63 1,55 1,42 1,33 1,42

1,39 1,295 1,38 1,43 1,37 1,52 1,04 1,25 1,27

C 9(J)({)eKTHBHOCTbK) > 0 , 2  M/CeK7
nt a .................................................

ao  noAHOft ocraHOBKH . . . .

1,25 1,155 1,295 1,245 1,24 1,31 0,98 1,05 1,11

0,49 0,435 0,45 0,467 0,443 0 ,4 0,38 0,355 0,38

CpeAHeB3BemeHHHe 3HaqeHHH:
CKOpOCTb B lUIMa.ie TOpMOHieilHH 

B M lceK M v  .................................. 7,06 6,42 6,7 .  6,39 6,65 6,32 7,08 6,86 6,77

CKOpOCTb B KOHUe TOpMOJKOHHH 
b M lcen Mvk ......................... 2,32 2,67 2,14 2,33 2,36 2,67 2,11 3,28 2,69

3aM6AA6HHe B M/ceK2 M/\ . . . 1,87 1,72 2 ,0 1,91 1,87 1,95 1,94 1,73 1,84

CpeAHflH 9HcprH9, norAou iaeM aa Top - 
M033MH 3a OAHO TOpMOJKGHHC, 
B KZM\

o6u iaa E z n .............................. 20 300 13 800 17 500 14 100 16 400 15 000 17 100 18 100 16 700

na 1 n  noA H oro  Beca E x„  . .
™ yd

CpeAHBfl 9HBprHB, norAOuieHHaa Top -
M033MH 3a 1 MUH, B KZM',

oöm aa  E xf ..........................................

2 030 1 380 1 750 1 410 1 640 1 500 1 710 1 810 1 670

25 400 15 900 22 600 17 500 20 300 19 700 16 700 19 100 18 500

Ha 1 m n o jm o ro  Beca E xi . . .
ztyd

2 540 1 590 2 260 1 750 2 030 1 970 1 670 1 910 1 850
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v  Hi  —  c p e ^ H e e  3H aqeH ne i - T o r o  HHTepßaJia n o jin rO H a  p a c - 
T ip eae^ eH H a  C K op ocT e fl b H a q a jie  TopM oiKeH H H ; 

b i  —  qHCJio c jry q a e B , f l j ia  K O T o p u x  C K opocTb  b HaqaJie 
TOpMOJKeHHH VKJiaÄblBaeTCB B I-TblH H H tepBaJl; 

v Ki  —  c p e Ä H e e  3Haqem He i-T o ro  H H TepBajia  n o jin ro H a  p a c - 
n p e jie jieH H B  C K op ocT eö  b k o h u b  TopM OiKeHHH; 

b  t  —  iqnc jio  o iy q a e B ,  a j ih  K O T o p u x  C K opocTb  b  «O H iie  

TopMOJKneHH yKJiaÄbiBaeTCB b i '- th h  H H TepBaji; 
k  h k '  —  KOjiHBecTBa H HTepßajiOB b n o a n ro H a x .

n p H  / =  0 ,02 , j x =  2 ,5  M /ceK2 H TOpMOJKeHHH aBTOMOÖHJISI C OT- 

KaioqeHHbrM  A B n ra T e jie M  3 H a «e iiH e  K e  He n p eB b im a eT  0,9. 
r io s T O M y  cßopM yjia  ( 6 )  h naH H bie HonbiTaiiHH p a 3 p em a iO T  o u e - 

HiHTb K a «  2 £ t , TaK  h cp e jiH H e 3HaHeHHa S H epra ft, n o ra o m a e M b ix  

TopM 03aM H  3a o a h o  T op M oxceu H e b 1 m u h  Ha n yxH  B 1 KM .

C o r j ia e n o  pe3 ,yjibTaT3M  pacqeTO B , npH Bejie iiH b iM  b TaÖJi. 2, 
B r o p o f la x  C HHTeHCHBHbIM yjIlOTHbIM ABHJKeHHeM T0pM 03H bie 
MeX3HH3MbI aBTOÖyCOB paOOTaiOT B yCJIOBHHX BbICOKOH 3HepT0- 
HarpyjKeHHOCTH. T e M iie p a T y p b i bö jih3 H  noBepxH O CTeft TpenH a 
TopM 03H bix  MexaHH3MOB aBTO Ö ycoB  J 1 A 3 -6 9 5 E  ÄOCTHraioT 210—  
250 °, t .  e. 3HaHeHHH, npH K o ro p b ix  H aöjiio,naeTCH 3 a M e rn o e  chh- 
»;e H H e  K03(j)4>HUHeHTa TpeHHH H, CaeÄOBaTe.lblHO, SlßcjieKTHBHOCTH 
TO pM O *eH H H .

n p H B e iie H H b ie  AaH H bie He b b jih io tc h  HcqepnbiBaiomHiM 'H. 
HM eeTCH  HaCTOHTe^bHaa HeOÖXOAHMOCTb B IipOBeAOHHH HIHpOKHX 
HcnbiTaHHH C u e jlb io  HaKanjIHBaHHH OÖBeKTHBHOH HH(j)OpMaHHH 
O pe jK H M e paÖOTbl T0pM 030B  B yCJIOBHHX ropO'ÄOB C HHTeHC'HBiHbIM 
yjiHHHbiM ÄBHJKeHHeM. T eM  He M eH ee y » e  c e ftq a c  m o>kho BbicKa- 
33Tb HeKOTOpbie peKOMeHÄHUHH nO yCTaHOBJieHHIO HO.pM 3H6prO- 
6MKOCTH TOpM03HbIX M ex a iIH 3 M<)B, paÖOTaiOIHHX B Haiip»>KeHHOM  
nOBTOpHO-KpaTKOBpeMeHiHOM p e * H M e , H M eTOJHKe BOCnpOH3B6Ae- 
HHH 3T0T0 peiK H M a npH J iaßopaTO pH blX  HCnblTaHHHX Ha 3HeprO- 
eMKOCTb.

J X n a  ycTaHOBJieHHH KopM  sH eproeM KOCTH h ynpom eH H H  n p o- 
rpaM M HpOBaHHH CTeHÄOBblX HcnbiTaHHH TOpM03HbIX MeX3HH3M0B 
u e jie c o o ö p a a H O  AeftcTBHTejibHbiH  pejKHM  p a ö o T H  3aMeHHTb sk b h - 
BajieHTHblM  n o  SHeprOHaipyOKeHHOCTH yCJIOBHbIM peiKHMOM, 
xapaKTepH3yi01II.HMCH nOCTOHHCTBOM 3HaneHHH V H , j x H HHTep- 

B3J10B M e jK Ä y  TOpiMOJKeHHHMH Ü 3  yCJlOBHH paBeHCTBa SHeprHH, 
n o rn o m a e M b ix  TopM 03hm m h M exa «H 3 M aM H , n pn  p a ö o T e  b A eft- 
CTBHTeJIbHOM H B SKBHBajICHTHOM pe>KHMaX

E z t = n B
G g v H3

2 5 4
KI M,

T o r a a  iqHCJIO TOpM OÄeHHH B M H H yxy H H H TepBaji M e>KÄy TOp- 
MOJKeHHHMH OH p e ^ e  JIH TCH H3 BbipaiKeiHHH

2 5 4  E .

na =
1t

ta  ---

G a t f a

60
t

n 3

(7)

(8 )

r a e  t 3 —  H H TepBaji Me>KAjy TOpMO,}KeHHH'MH A^H  3KBHBaJieHT- 
H o ro  pejK-H'Ma b ceK .

O o p M y jib i a jih  o n p eA e jien H H  cpeA H H x  M omHOCTeft, KOTopbie 
R O J im n u  n o r j io m a T b  TapM 03H bie M e x a H «3 M ti iß TemeHHe 3aAaH H oro 
BpeMeHH (3 — 5 e e n )  c  3aAa'H‘HbiM HHTepBaJiOM t 3, m o^kho 3ann- 
ca T b  b c ^ e A y io iu e M  BHAe:

= ß ö -
G g V  „ 3  j zi 

10 600
J i.  C . ;

^  = ( l - ß ö )

G a v H9 j x a  

10 600
■A.  C.

(9)

r ^ e  v  H g  li n  3 —  cooTBexcTB eH H O  C K opocTb  b H an a jie  TopMOHce- 
HHH H HIICJIO TOpMOJKeHHH B M HHyTy 3KBH- 
B a n eH T iio ro  p e * H M a  p aß oTb i.

M o »  HO peKOMeHAOB3Tb npHHHMaTb ÄJIH 3KBHBajleHTHO:rO pe- 
» H M a  v H3 =  3 6  k m / h  h j x =  2 - f-3  M/ceK2.

TaKH M  o ö p a 3 0 M, n pn  H ajiim HH oßbeKTH.BHbix ÄaH H bix 0 6  3Hep- 
rO H arpyjKeilH OCTH  TOpM03HbIX M exaH H 3MOB B ropO flCKHX y c jio -
BHHX MOJKHO nO (j)O pM yjiaM  ( 7 ) ---- (9 )  OIieHHTb IHeOÖXOAHMUe

3HaqeHHn N x< h  N  Xs h 3 a a a T b  p e * H M  C T en jO B b ix  HcnbiTaHHH

H.a SHeprOCMKOCTb.

BbiBOAbi

1. B  K a c T o a m e c  BpeM a HeT oßbeK TH BH bix  H3M epHTaneH, x a p a K - 
TepH3yK)IUHX TOpM 03Hbie CHCTeMbi aBTOMOÖHJieft C TOHKH 3peHHa 
HaaejKHOCTH B yCJIOBMHX BbICOKOH 3HeproHarpy>KeHHOCTH.

2. B  K aqecxB e  o p H o ro  H3 H3‘M ep H Tejie ft, x a p a K T e p n a y io m e ro  
COOTBeTCTBlie TOpM03IHOH CHCTeMbi ÄaH H O M y aBTOMOßH.HO, 
;ion>KHa öb iTb npHHHTa 3 H e p ro e M «o c T b  T o p M o a H oro  M exaH iiaw a . 
Z Ijih  K a i* Ä o r o  aBTOMOÖHjra iieoßxO ÄH M O  ycTaHOBHTb n o p M u  
3H6prOeMKOCTH.

3. Ilpe,!i.TO>KeHbi 3aBHCHM0CTH, p a a p e m a io m H e  ycTaHOBHTb Heo6- 
xo^H M iyio  SH cproeM KOCTb n e p e p H e ro  h  3aa 'H ero  T op M 0 3 H oro  
M exaH H 3M a c  yqeTO M  Ä eiiC T B H TejibH oro  3 iiaqeH H a  K03(|)(j>HHHeHTa 
p a c n p ep e a e H H a  qyM M ap H oft Top.M0 3 HOH CHPbi.

4. Co3,aaH  n p n ß o p , p a3 p em a iom H H  o6i.eKTHBHO opeH H BaTb 
3H eproHarpy>KeHHOCTb T o p M o a iib ix  M exaHH3M 0B aBTOMoOHJieii 
b  pa3.THqHbix y c a o B H a x  sK cn ayaT au H H .

Y A K  629,11.012.8.001.5

H e K O TO p b ie  ocoöeHHOCTM  KOHCTpyKi^MM noflBecKM c ib t o m o 6 masi

3A3-966 *
KaHfl. TexH. Hayn A. M. rO JIO M H flO B, B. fl. CTELUEHKO

3anOpOWCHMH MaillHHOCTpOHTe/lbHblH MHCTMTyT HM.

O  A T IO P O > K C K H P l  aBToaaBO Ä  b c ä c t  non rO TO B K y k  B b in ycK y ho- 
^  BOH MOAejIH JierKOBOrO MHKpOJIHTpaiJKHOTO aBTOMOÖHJIH 
3 A 3 -9 6 6 .  3 t o t  aBTOMOÖHJib n o  tfiopM e h KOHCTpyKiiHH OTjte.nbHbix 
V 3 jiob  n p n ö jiH iK a e T c a  k  jiyqiiiiHM  oöpaan .aM  coiBpaMeHHbix aBTOM o- 
ÖHJieft aaHHOiro KJiacca.

n o  OTHOuieHHio k npeÄU iecTB eH H H K y aBTOMO'ÖHjib 3 A 3 - 9 6 6  HMe- 
eT  j iy q m y io  KOM ^iO 'pTaßeJibHocTb h n aa B H ocrb  x o a a ,  h to  o n p e a e -  
j ia e T c a  hobh im h ,KOHCTpy;KTHBHbiMH pem eH H aM H  n p n  co3AaHHH n on - 
BeOKH aBTOMOiÖHJia.

n e p e n H a a  m oA B ecK a (p n c . 1 ) ,  He3aBHCHMaa H B yxp b iq a iK H aa , 
TopcH O H H O -npyacH H H aa, cM O hTH poßaH a Ha n e p e a H e ii o ch , c o c t o h -  
m e il  H3 A B y x  CTaJibHbix T p y 6  1, cß apeH H b ix  n p y r  c  a p y r o M  c  no- 
MOUlbK) IHTaMnOBaHHblX KpOHIUTeHHOB 2. O c b  IUeCTbK) ÖOJITaMH 
n p H K p e n a a e T c a  k .KV30By aBTOMOÖHJia. OciioBHbi'M H 'ynpyrn,M H s jie -  
MeHTaM'H n oA B ecK ii h b jih io tc h  ABa n aT H n jia cT H n qaT b ix  T o p c iio -  
Ha 3.  TopcH O H bi o t  n p oB op aq H B aH iia  ynep>K H B aiO Tc« O TyjiKaM H  c 
npaMOyrOJIbHbl'MH OTBepCTHHMH, a OT OCeBOTO CMemeHHH —  CTO-

i. f l .  H y ö a p n , 3an opom cH H H  aBT03aB0fl «K o M M y H a p »

nopH biiM « öo.TTaM H c  KOHTprafliKaMH. TopcH O H bi aaiKpyqHBaiOTca 
AByMH KOBaHbiMH pb iqaraM H  4,  K O Topb ie  H aaeTb i Ha TopcHOHbi h 
K a q a ioT c a  b nonn iH nH H K ax CKOJibaceHHa 5,  3 a n p eccoB aH H b ix  b Tpy- 
Öbl.

P b iq a rn  k T o p cn on a M  n p n K p en J ia ioT ca  ÖOJITaMH c  KOHTpraÜKa- 
mh. M t o ö h  cM a3K a He Bb iTeK a jia  H3 h o j io c t h  T p y ö ,  w e a m y  pb iqa ­
raM H H TpyÖ aM H  yCTaHOBJleHbl pe3HHOBbie CajIbHHKIH H ynJIOTHH- 
TejibH b ie pe3HHOBbie q e x jib i 6,  oöecneqH B aiO H iH e nojTH yio  repM eTH - 
3auH io  T p y ö  h p w q a ro B  n e p e jH e f t  noABecKH . M e x o a  « a  p u q a re  
yAepiKHiBaeTCH n p n  n oM o m n  H aTH ra, a Ha T p y ö e  —  c  n oM om b io  
c n e u n a jib H o ro  x oM y xa .

Z lonojiH H TejibH b iM  yn p y rH M  ajieM eHTOM , n peAycM O TpeH H biM  ä jih  
CHHTHH C TOpOHOHa !qpe3,MepHbIX HaripHJKeHHH, BBJIHeTCH npy/KH- 
na 7, K O Topaa  n oA K jH oqen a  .napaJiJiejibHO k T o p c H o n y  h cm ohth-, 
poBa.Ha Ha aM opTH .3aTope 8. B e p x n H ii k o h s h  inpy>KHHbi o n n p a eT ca  
Ha qauiiKy, m p H B apeiiH y io  k cbeM H O M y 3am.HTHOMy K O K y x y  a.Mop- 
T H aaT op a , a h h ä h h h  —  Ha q a u iK y , n p H B a p en n y io  k  K o p n y c y  aM op-
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T u a a T op a . BepxHiiii k o h c ii  aMopTH3aTopa npHRpenaHeTcn k k v -  
30By c n oM om b K j pe3HHOBbix n o s y iu e K  9 ,  a hii>khhh —  k  .n aab n y 
n o B o p o T H o ro  K y a a K a  npn noM O in ii pes iiH O Bbix  K O H im ecK iix  b t v -  
aoik 1 0  h  KOHHBeoKHX cyxapH K O B  1 1 , o 6 ecneHHBaiom .Hx p a c n o p  

Maccbl pe3HHbI.
y n p a B . ia e M o e  k o a c c o  vcTaH aBAH BaeTCH  na och  .nocpeACTBOiM 

u eabH O K O B an oro  n o B o p o T H o ro  K y a a K a  1 2  c a b vm h  rne3 ,iaM H  a a h

P ihc . 1. r ie p ep u H H  n oA B ecK a .

m a p o ß b ix  o n o p , A ß y x  u ia p oB b ix  inaabiieB. 1 3 , K o ro p b ie  cboh m h  ccjie- 
pHHeCKHMH nOBepXHOCTHMH OnHpaiOTCH Ha 6p0H 30Bb le C(j)epHHeCKHe 
BKJiaAbiiHH c  o a h o h  CTopoH bi h n jia B a io m H e  c y x a p n , n aA W H M ae- 
M bie pcryjiH poBO H H biM H  raÜKaiMH c  KO H Tpra ftK aM ii, c  a p y r o f t  c t o -  
poH bi. T a K «M  oß p a3 0 M , oöecneqH B aeTC H  H opM aabH bift 3 a3 op  o  n a - 
p e  TpeHHH ra a p o B o ft n a a e u  —  B K aaAbim .

U H J IH H A p H q e C K H H  X B O C T O B H K  n a A b l i e B  B b lX O A H T  H e p 6 3  r0 p iH 3 0 H -

T a a b H y io  n p o p e3 b  b  rH e3A a  K y a a K a  h  aaoKHMaeTCH KaeMMOBbiM 
coeAH H eH neM  b  r o a o B K e  p b in a ra  n ep eA H e ii n oA ß ecxH . 3 a *H M H o ft  
6 o a t  .b x o a h t  b  3 au en aeH H e c o  cn n p a a b H o fi K aH aBK oii Ha n aa b u e . 
3 t o  a a e T  B03MO>KH0CTb p e r y a n p o B a T b  b  Hy>KHbix n p e A e a a x  y r o a  
p a 3 B a a a  K o a e c a  in y ie M  e p o B o p o T a  x b o c t o b h k 3 n a a b u a  c  n o- 
M o m b io  cn eu H a a b H o fi abiCKH Ha »H jK H eM  n a a b p e  h BH yTpeH H ero  
m ecTH rpaH H H K a c  T o p u a  x b o c t o b h k 3 B e p xH e ro  n aa b u a . IloA O C Tb  
M e>KAy KyaaKO M  h  p b m a ro M  aaKpbißaeTCH  cneu,HaabHbiiM pe3HHo- 
BbiM n exa o M , n p eA oxp aH H iom H M  BbiTeKaHHe cM aaK ii, n on aA aH H e 
n b ian , rpH3H, b o a m .

3aAH H H  n o A B e c x a  (p n c . 2 )  aBTOMOÖHAH HeaaBHCHMaH, n p yn a iH - 
H an, OAH opbm aJKiiaH . C ßapeH H biH  H3 A B y x  u iTaM noB aH H bix  n o a o -  
bhhoik p b m a r 1 K o p o ö n a T o ro  ceneH iiH  npnK penaH eTCH  m a p H n p n o  k 
KpoHUJTeHHaM noABeaK H  nocpeACTBO M  pe3HHo-,M eTaaAHHecKHx ca ft- 
aeH T-6aoK O B  2 . K p o n n iT e iiH b i H<ecTKo MOHTHpyiOTCH na «y 3 0 B  n p n  

n oM ou u i ßoaTOB.

KOHeu aM op T H 3 aT op a  jip H K p e n a fle rc n  «  K y30B y n ocp eA C T B on  A ß y x  
peaHHOBbix ■ cc })ep im ecK H x n oA yu icK .

JX jiü  HCKaioqeHHH ?KecTKOro y a a p a  b K,y30B n p n  x o A e  K o a e c a  
BB epx b n oA B e cxe  H enoAb3yeTCH  peoHHOBbift ö y ij ie p  4 ,  ycTaH O BaeH - 
Hbifl b  u eH Tpe p b iq a ra  h 3aKpanaeH H biH  { io a t o m , OAHOBpeMeHHO 
CTHrHBaK>LU.H'M BepXHIOIO H HHOKHKHO nOAOBHHKH pb lH a ra .

H a KatjieApe « A b t o m o ö h a h »  3anopo*CKoro MauiHHOCipoHTeab- 
Horo HHCTHryTa npoBeAeubi aHaaH'iHHeciKHH pacneT h  HaTypubie 
HcnbiTaHHH onHcannoH noABecKH a a h  rpyjKeHoro 3 b to m o 6 h a h .

P a c n e T  npoB O AH acn  n o  yTOBHeHHoft MeTOAHKe, n p eA a o jK eH H o fl 
P .  B . P o T e H ö e p ro M  h J l .  B . reab(J>raTOM  [1 , 2], n p n  s to m  o n p e A e -  
AHAHCb COÖCTBeHHbie HaCTOTbl, aMnAIHT,yAbI H yCKOpeHHH BepTH- 
K aabH b ix  K oaeöaH H H  aBTOMOÖHAH n 30H a M aKC H M aabH oro  r a a o -  
n npoBaH iiH . R m  p a cn eT a  npnuHTbi caeA y iO iH H e -KOHCTpyKTiiBHbie 

n ap aM eT p b i:

Ea3a aBTOMoßHjia b m m ........................................................  2160
Bec aßroMoöHjia b k z  ........................................................  1050
Bec noapeccopemibix qacTeii b k z \

Ha nepeauwe K O a e e a ....................................................  400
na 3aaHHe KO.neca............................................................  560

Bec HenoapeccopeiiHux qacTefl b k z \

na nepeaiine K o a e c a ....................................................  40
na 3aaHne K oaeca ............................................................ 50

JKecTKOCTb noÄBecoK, npHBeaeHnaa K neiiTpaM KOaec, 
b k z /c m :

nepeaHeft .......................................................................  33
3 a a H e fl   . . . • ......................... 35

CraTH'iecKHfi nporiiö  iio.'Lbccok, npiiBeaeiuibiH k neHT- 
paM KOaec, b m m \

nepeaHeft ..........................................................................  133
3 a »H e ft .................................................................................. 150

}KeCTKOCTb IHHH B KZ/CM:

nepeaHHX xoacc ...............................................................  180
33AHHX KOaec...................................................................  240

Pa3Mep i h h h ............................................................................ 5,20— 13

H cnbiTaH H H  TipOBOAHAHCb Ha OnblTHOM 06pa3 Il.e  aBTOMOÖHAH 
3A3-966 b a a ß o p a T o p H b ix  h  A op on <H b ix  y c a o B H n x . H p n  a a ö o p a -  
T o p iib ix  licnb iTaH H H x onpeABAHACH p a A H yc  H H ep n «H  n o A p e c c o p e H - 
Hbix M acc  oTHOCHTeabHO nonepenH O H  o ch , n p o x o A H m e fl n epe3  
neH Tp t h jk c c t h ,  cHMMaaHCb xap aK Tepn cTH K H  n o A ß e c o K  h  o n p e A e -  
AHAHCb qaCTOTbl COÖCTBeHHblX KOAeÖaHHH. P a A 'H ye  HHepUHH o n p e -  
A ea n a cH  MaHrHHKOBMM c n o c o ö o M , a a h  n e ro  n oA p ec cop eH H b ie  na- 
c t i i  aBTOMOÖHAH ycTaHaBaHBa.THCb Ha cn eu H a ab H o fi n aa T ijiop M e , 

noA fieineBH O H  Ha npH aM ax.
,/Iah o n p eA eaeH H H  nacTOTbi coöc rB eH H b ix  K oaeß a iiH H  n o o n e p e A -  

h o  nepeAHHH m 3 8 ä h h h  nacTH  K y30B a 3 b to m o 6 h a h  n oA H H M aan cb  
Ha 6 0 — 80 m m  h ö b icx p o  o n y o K a a n c b . n p n  s to m  n o A  K o a e c a  yc T a - 
H aBAH Ba.m cb cn em ia a b H b ie  n aaT ijiop M b i, A on yc K a B iu H e  c b o O o a h o c  
n ep eM e m eH iie  h x  b n on ep en H o ii naocKO CTii. n n n iiK p a T H b ie  onbiTbi 
n p oB O A iian cb  KaK c noAK aioneiiH b iM H , TaK  h c  oTKaioneiiH biM H  
3M 0pTH 3aT0paM H .

nap aM eT p b i

noA B ecK H

nepean flfl 3aAH5I8

C oöcT B eH H aa n ac T O ia  Ko^eöaHHft n y30Ba b ]}cen\
pacqeTH aa ...................................................................

oiibiTHaa:
3A3-965 ...................................................................
3 A 3-966 ...................................................................

OTHOCHTe^bHbiß K09cJ)(J)HHHeHT 3a iyxaH H fl KOJieöa- 
m ia: 

pacqeTHbift:
6e3  y q e ia  TpeuHH d T O p c w o H e ..........................
c yqeTOM Tpennfl b TOpcHOne ...............................
O n H T H b lA ..........................................................................

P a a n y c  H H epm m  n o a p e c c o p e iiH b ix  M acc b c m  . .

8,7

12,5
8,9

0,2
0,41
0,39

106,8

7,3

7,85
7,8

0,2

0,23
106,8

n p y iK H H a  3 ,  CMOHTHpOB3HHafl B OAIIH V 3 ea  C BMOpTH3aTOpOM, 
ycTaH aBAH BaeTCH  na H ecK oabK o  öoa b iu eM  YAaaeH H H  o t  o ch  Kane- 
hihh p b in a ra , neM n eH Tp  K o a e c a . 3 t o  A a e T  B03M0>KH0CTb yM eHb- 
uiHTb H a rp y a K y  Ha npyrK 'HHy h cooTB eTC TB eH iio  Ha Ky30B . H p y jK H - 
Ha onnpaeTC H  Ha B epxH ioro  cb e M H y io  n a u iK y  «  h h jk h io io  n au iK y , 

• n p ire a p e iiH y io  k  K o p n y o y  aM op T H 3 3 T op a . H h ä h h h  KOHen a w o p -  
TH 33 Top a  MOHTiipyeTCH c  n o M o iiib io  pe3HH O -M eTaAAH neciKoro m a p -  
H iip a  na K poH niTeH H e, BBapeHHOM b p b in a r noABecKH . BepxH H Ü

P e3 ya b T a T b i a a ö o p a T o p H b ix  HcnbiTaHHH rp y> K eH o ro  aBTOMOÖnaH 
CBeAeHbi b  T a ß aH iiy . / Ia h  n eK O T o p o ro  conocTaB aeH H H  n oA B econ  
aBTOMOÖnaH 3A3-966 h c ep H Ü H oro  3 b t o m o 6 h a h  3A3-965 b  Ta6- 
a « u e  npH BeAeH b i T a « iK e  onbiTH bie AaH H bie n o  nacTO TaM  K o a eöa - 
hhh aBTCuMoöHaH 3A3-965, n oayn eH H b ie  b  HAM H. /ZpaBHeHHe 
AaH H bix noK aab iB aeT , h t o  aBTOM Oönab 3A3-966 HM eeT 6 o a e e  h i i3- 
K lie  HaCTOTbl COÖCTBeHHblX KOaeÖaHHH, HeM CepHHHblfl aBTOMOÖHAb
3 A3-965.

HcnblTaHM H B ÄOpOi>KHbIX yCAOBHHX BKAIOHäAH 33nHCb yOKOpe- 
hhh B ep T H «aa b H b ix  K oaeöaH H H  K y30B a  «  K o a e c  h o n p e A e a e H «e  30- 
Hbi M aKC H M aabH oro r.aaonnpoBaH H H  n pn  n e p e e a A e  n epe3  .HepoBHo- 
CTH. H cnbiTaH H H  npOBOÄHAHCb Ha npHMOAHHeHHOM T0pH3OHTaab- 
HOM VHaCTKe C HCKyCCTBeHHblMH HepOBHOCTH'MlI. J laH H a H BbICOTa
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P h c .  3. AM flAH TynH O -H acTO TH bie xa p a K T ep w cT H K «: 

a  —  n ep eA H eft n o A ü e c K H ; 6 —  3aAH eft noABecK H ; 1 —  p a c n e T H b ie  t o h k h ;  2 —  o n b iT H b ie  t o h k h ;

—  —  OTHOCHTeJlbHblC 3MIlAHTyAbI BepTHK3AbHbIX KOJieÖaHHÄ nOApeCCOpeHHblX MaCCJ
<7o

  —  OTHOCH TeAbH bie aM O A H T yA b l BepTHKaAbHblX KOJieÖaHHft H enO ApeC CO peH H blX  M acc;
<7o.
z v

----------------  —  OTHOCHTeAbHbie yCKOpeHHH BepTHKaAhHblX KOAeOaHHft nOApeCCOpeHHHX M acc .
Qo

H epO BH ocTeft H3iMepflJiHCb n e p e a  H ana jioM  HcnbiTaHHH, c k o p o c t h  
^ B H » eHHH aBTOMOÖHjia onpeneA H A H C b n o  cnH ÄO M eTpy. H acTO Ta  
BOSÄeftCTBHH HepOBHOCTeft Ha KOJieCa aBTOMOÖHAH BblHHCJIHJiaCb 
no JJJlHHe HepOBHOCTH H CKOpOCTH BBH5K6HHH aBTOMOÖHAH. f l j IH  
3an ncH  ycK opeH H H  a iK c e jie p o M e ip  ycTaHaBAHiBaACH b  K yaoB e aBTO­
MOÖHAH nan, n ep en H e ft h  3 a n n e ft  o c h m h  h  Ha p iA H arax  n epen H eft 
h  3 a n n e ft  n on B ec oK . A M n n H T y n u  K oneöaH H ft onpeneAH AH Cb ä b o h - 
HblM KHTerpHpOBaHHeM  ycKopeH H H .

A jih  o n p en e jieH H H  30Hbi M aiKcw M ajibH oro ran on H poB aH H H  h c - 
n o jib a o B a H  rn p o c K o n , KO Topbift ycTaH aB A H B ancH  Ha n o j iy  «y 3 0 B a  
H OpHeHTHpOBajICH OTHOCHTeAbHO inpOflOJIbHOH H HOnepCHHOft nAOC- 
KOCTeft aBTOMOÖHAH. Ha p a M K a x  -rn p ocK on a  3aKpennHAHCb n on - 
3yHKH, CiBOÖOÄHbie KOHUbl KOTOpblX CKOAbGHAH HO BHTK3M nOTCH- 
UHOMeTpOB. nO TeH U H O M eTpbl HBAHAHCb HAeHaMH 'H3MepHTCAbHbIX 
MOCTOB, nH TaeM blX  OT HCTOHHHKOB TOKa. ripO nO A bH bie  HAH HOHe-

peHHbie KOAeÖaHHH aBTOMOÖHAH BbI3bIB3AH 
p a 3 6 a jia n c  cooT B eT C T B y iom ero  H3MepHTenbHO- 
r o  MOCTa. .Ha h  3anHCH H 3M epneM bix  n p op ec -  
COB HCn0Ab30B3ACH OCUHAAOrpaij) H -7 0 0 .

B np opecce  HcnbiTaHHft KaiKnbift onbiT no- 
BTOPHACH 3— -5 pa3. n p n  o öp a ö oT k e  OCUHAAO- 
rpaMM BbinaBuine toh kh  H3 nanbHeftuiHx pac- 
HeTOB HCKAIOHaAHCb.

ü o  naHHbiM aH anH TH H eckoro  p a cn eT a  no- 

CTpoeHbi aM nAH TynH O -nacTO TH bie x ap aK T ep n - 

cthkh  (p n c . 3 ) ,  Ha KOTOpbie T a K * e  HaHeceHbi 

t o h k h , noA yn eH H b ie  n pn  n op o iK H b ix  ncnbiTa- 

HHHX.

H3 aMnAHTVAHO-HaCTOTHblX xapaKTepHCTHK 
bhaho, h to  30Ha HH3KOHacTOTHoro pe30HaHca 
COOTBeTCTByeT CKOpOCTHM, He HMeiOLUHM npaK- 
THHeCKOTO 3H3HeHHH npH 3KCnAyaT3HHH aBTO­
MOÖHAH. M e*pe30HaHCHaH 30na xapaKTepn- 
3yeTCH HH3KHMH yCKOpeHHHMH H M3AbIMH aM-
nAHTynaMH, BbironHO BbiTHHyTa no nacTOTaM 
h oxßaTbiBaeT rnnpoKHÖ AHana30H a ah h  hö- 
poBHOCTeft (1 ,5 — 7 ,0  m ) npn ck o p o c th x  6 0 —  
80  km/h. npn 3THX JKe CKOPOCTHX H AAHHaX 
HepOBHocTeft 1— 1,5 m  aBTOMOÖHAb nonanaeT 
B 30Hy BblCOKOHaCTOTHOTO pe30HaHCa, B 3THX 
ycAOBHHx noAyneHbi MaKCHMaAbHbie o th och - 
TeAbHbie 3HaneHHH ycKopeHHH 3 7 0— 430 l/c e K 2.

3oHa MaKCHMaAbHoro raAonnpoBaHHH äah 

HCCAenVeMOTO aBTOMOÖHAH COOTBeTCTByeT 

AAHHaM HepOBHocTeft 3— 3,7 m  h ckopocthm  

ABHJKeHHH 12— 17 k m /h.

BblBOAbl

1. KOHCTpiyKUHIO nOÄB0CKH HCCAenyeMOTO aiBTOMOÖHAH MOXHO 
CHHTaTb ynOBAeTBOpHTeAbHOH.

2. JXjisi CHHiKeHHH cTenenH aaTyxaHHH KoneöaHHft, a 3H3hht, h 
MaKCHMaAbHblX 3HaHeHlHH yClKOpeHHH BepTHK3AbHbIX KOAeÖaH'HH 
Ky30Ba nan nepenHeft ocbio uenecooöpaaH o CHnsnTb TpeHne b 

nepenHeft nonBeoKe.
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06 yrAax noßopoTa ynpaEAsieMbix xoAec MHoroocHbix
aBTOMOÖMAekl

KaHfl. TexH. Hayn

D  O Ü PO C A M  ik h h ö m  arHHecKoro cooTHomeHHH v t a o b  noßopoTa 
* *  neBoro h  npaBoro ynpaBAHeMbix Konec npn noBopoTe b b t o - 
MOÖHAH nOCBHUieHO MHOTO paÖOT pa3AHHHbIX HCCAenoBaTeAeö H 
HaKonneH onpeneAeHHbifl CTaTHCTHnecKHH M-aTepnaA. nosTOMy npn 
naAbHeiiiueM paccMOTpeHHH öyneM cnnTaTb, h t o  38k o h  pacnpene- 
AeHHH yrnoB noßopoTa ,M e*ny neßbiMH h npasuMH KOAecaMn H3- 
BecTeH. Heoöxoni»M o onpeneAHTb cooTHouieHHH MeiKny yrAaMH 
noßopoTa ynpaBAHeMbix k o a o c  no o c h m  aBTOMOÖHAH, c h h t h h  yrAbi 
cpenHiBMH Mentay yrAaMH noßopoTa a c b o t o  h  npaBoro k o a c c . Ha 
pnc. 1 naHa oxeMa npHHHTbix 0 6 oaHaneHnH.

3a noAOiKHTeAbHoe HanpaBAeHHe y rn oB  np'HHHTO HanpaBAeHHe, 
B KOTOpOM OTKAOHHeTCH BeKTOp OKOpOCTH nßHOKeHHH OCH JipH B03- 
neöcTBHH Ha Hee ueHTpoöejKHoft cham. CAenoiBaTeAMO, y roA  öi 
Bcerna noAoiKHTeAeH, y ro A  0i Bcerna OTpHpaTeAeH; a , > 0 ,  ec ah 
ocb AeiKHT Bnepenn npoemiHH iieHTpa THiKecTH no x o n y  aBTOMO-

fl. A . AHTO HO B

ö h a h , h f l i < 0 ,  e c  a h  o cb  —  c3aAH ; JI  i > 0 ,  ecAH  o cb  AeiKH T Bnepe- 
m  npoeKHHH MTHOoeHHoro ueHTpa noß opoTa, h J I i < 0 ,  e c w i  C3ann.

Ü a h  ynoöcTBa paccyiKneHHü npen;noAO>KHM CHanaAa, h to  3an- 
HHH OCb HeynpaBAHeMaH. B CBH3H C TeM, HTO MHOrOOCHbie aBTO­
MOÖHAH BbICOKOH npOXOAHMOCTH npOeKTHpylOTCH OÖbIHHO TaK, HTO 
Hop'MaAbHbie H arpy3K H  Ha o ch  HaaHanaroTCH npHMepHo onHHa«o- 
BbiMH, t o  B te ÄaAbHeftuiHe paccyiK'neHHH öyniyT HcxoniHTb ns s t o -  
ro  npennoAOXKeHHH.

3aKOH. H3'MeHeHHH yrAOB noBopoTa ynpaBAHeMbix KOAec Btopoft, 
TpeTbeft h t . n . oceß  cpaBHHreAbHO c yrAaMH noßopoTa ynpaBAHe­
Mbix KOAec nepenHeft OCH MOXCeT ÖblTb pa3A«HHbIM B 3aBHCHMO’CTH 
OT THna H H33HaHeHHH aBTOMOÖHAH. O h  M OlKeT BblÖHpaTbCH, HC- 
xonH na ycAOBHft oöecneHeHHH paBHOMepHoro H3Hoca u ih h  KOAec 
pa3AHHHbIX oceft, AHÖO H3 yCAOBHH OÖeCneHeHHH MaKCHMaAbHoro 
noBopaHHBaiouiero MOMeHTa «  t . ä .
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yqHTbiBan, m o a\— =  — Jh, mojkho Hannca-rb

P h c .  1. Cxewa npHHHTbix oöoBH aneH H fi: 

a i  —  p accTO H H H e o t  n p o en itH H  n e r n p a  T a m ec T H  H a n p o A O jib H y io  o c b  a ß ro -  
MOÖHJ1H ÄO  OCH H O M epa  /; Jli —  p accTO H H H e OT üpoeK U H H  MTHOBeHHOrO 
u ,eH Tpa n o s o p o T a  H a n p o Ä O J ib h y io  o c b  ä o  o c h  i ;  8 1 —  y r o j i  n o ß o p o T a  yn- 
p a B J ia e M b ix  k o j i c c  i - T o ö  o c h ;  i|n —  y r o j i  m o k ä Y  B eKTO poM  c k o p o c t h  u eu T - 
p a  o c h  H O M epa  i  h  npoÄO JibH O tt o c b io  aBTOMOÖHJin; 6 i —  y r o j i  yB O Ä a  J - t o A  
o c h ;  R  —  p accTO H H H e o t  M TH O BeH H oro u e H T p a  n o ß o p o T a  ä o  n p o Ä O J ib H ofi o c h  
aB T O M o Ö H Ä «; L n  3 —  p accTO H H H e o t  n e p e Ä H e ft  o c h  ä o  n o c j ie Ä H e ft  H e y n p a B -  

j ia e M o ft  o c h ;  l i j  —  paccTO H H H e  m o k ä Y  o c h m h  i  h  /; h h ä c k c  « 1 »  o 3 H a H a e r  
npHHaÄ^ieHCHOCTb k  n e p e Ä H e ft  o c h ;  h h ä c k c  « 3 »  0 3 H a n a e T  n p H H aÄ J iex cH ocT b  k  
3 a Ä H e ft  o c h ;  h h ä c k c  « h .  3 »  0 3 H a n a e T  npHHaÄJie>KHOCTb k  n o c n e Ä H e ft  H e yn -

p a B Ä H e M o ft  c c h ; h h ä c k c  « f >  0 3 H a n a e T  npHHaÄ-ne?KH0CTb k  i -t o h  o c h .

PacoM orp iM M  cjieÄ y iou j,H e  c jiy n a n  B b iöop a  a a K o n a  co o T H o m em in  
y .rjioB  n o ß o p o T a  yn paB J in eM b ix  KOJiec i - t o h  h nepBOH o ce ft :

a) h c x o ä h  H3 yc jioB H Ü  o öec n en en H n  jiH H eß H oro  3aKOHa p a o n p e - 

ÄejieH H H  y r ^ o ß  y B o ^ a  n o  o cä m ;

6 )  n c x o ^ n  H3 yc jioB H H  paßeHCTBa H 3noca  lhhh  iKOJiec y n p a ß jm e -  

M bix o ce ft ;

b ) h c x o ä h  H3 yc jioB H H  oöecn en eH H n  MaiKOHMajibHoro n oB op a n n - 
E a io m e ro  M O M em a , c o 3 Ä a B a e M o ro  x on ecaM H  ynpaB J ineM b ix  o ce ft.

B b iB e^eM  ypaBHeH-ne cooTH om eH H H  yrJiOB n o ß o p o T a  KOJiec n e p ­
BOH h i - t o h  o c h  npH jiHHeHHOM 3aR 0H e pacnpe,n,e.7ieHH5i yr jiO B  yBO- 
A a  no yn p a ß jin eM b iM  ochm  aBTO'MO&HJifl. Ä j ih  aToro H annm eM  
yp aB H en n e  paccTOHHHH o t  npoeKUHH ueH Tpa  n o ß o p o T a  na n p o -
ÄOJIbHyiO OCb aBTOMOÖHÄH ÄO I-TOH OCH:

c n iiT a a  n pn  3 to m , h to  T o r a a  113 yp aB H eH iia  i | ) i = 0 H - ö i
o n p e a e a a e M

• H i

R  ~ ~ lh
0 , =  .

Tan KaK BbiBoa npoii3BoaiiTCB b npeAnoao>KeH,iiii aiiHeftHoro 
3axoHa paonpeaeaeiiHn yrjiOB yB oaa  no o ch m , to

a l  —  a i
UI —  U1 I VUH.3 "

C aeA O B aTeabH O ,

J li

R

ö l  —  d i
5h .3 —  8i )  :  I-  8i

J 1 1
1 - —  R  — B i ­

l l )

( 2 )

Oi -  = 8i )

O i - 0 i
a i  —  a i  f

i -H .3  L
■ 8l ) —

^ H .3

R
(3)

3aMenH,M Bbipa>KeHne b KBaapaTHbix CKOÖKax paBHoft eM y Bejin- 
hhhoh  Oi h nepeniim eM  ypaBHeHHe (3 )  b Btiae cooTHoiueiniH yraoB  

Oi « 0i:

^ -  =  1-
a x —  a i a i  —

(4)

P accM aT pH B aH  n o jiy q e H H y io  ijio p M y jiy , m o * h o  yB H aeTb , hto n pn  
jiiiHeÜHOM i3aK0He p a cn p eaeaeH M H  y rJ ioa  y ß o a a  n o  ochm  co o th o - 
uieHHH y r a o B  n o B o p o ia  33bhcht TOJibKO o t  reoM eT p in n ecK oro  p a c -  
nojio iK eH H H  o c e fi na e p o a o a b H o ft  ooh aBTOMOÖHJia. B  3 to<m c a y n a e  
vtoji y B o a a  i -toh  och ö y a e T  33MeTHO M eHbrne y r a a  yBO.ua n e p e a -  
Heii och ö i.  B  p a ß o T a x  p n a a  'H c c a e a o B a T e a e fl yT B ep jK aaeT C H , hto  
H3H0C UUIH HaXOaHTCH B KBaapaTHHHOft 33BHCHIM0CTH OT BeaHHIlHbl 
y r a a  y B o a a 1, n osT O M y o cb  i  ö y a e r  n ocT aB a eH a  e  >6oaee iB b iroanb ie  
yCaOB'HH c  TOHKH 3peHlHH H3HOCa, HeM, HanpH'MCp, n e p e a ’HHH OCb, 
hto  H epan aoH aabH O . K p o M e  T o ro , n p n  p a B en cT B e K03(j)4)HUHeHT0B 
conpoTH BaeH H H  y ß o a y  o ce ft  ßoKOBaH c n a a , a e ftcT H y iom a H  Ha o c b  
HOM epa i, ö y a e T  M enbm e. 3 to  c o a a a c T  M eH bm nft noB opaH H B aiom H H  
MOMeHT, HeM MOJKHO ,6biaO 6bl HMeTb, HTO, HeCOMHeHHO, 0Tpa3HTCH 
n a  BeanHHHe M H H H M aabH oro p a a n y c a  n o ß o p o T a .

TTraK, BbißpaHHbiii 3aK0H cooTHomeHHH yraoB  noßopoTa ynpaß- 
aneMbix Koaec i -toh  och He »BaaeTCH ao'CTaTOHHbiiM. K o a e ca  i -toh  
och npn ;3T0'M He aocTH ra ioT  HaMeneHnoro yraa noßopoTa, KanecT- 
Ba aBTOMOÖHaa no noBopaHimaeMOCTH H cn oaM yioTca  HenoaHo- 
CTbio, H3H0C niHH ynpaBaaeM bix « o a e c  HepaBHOMepeH. rioayH eH H oe 
ypaBHeHHe HMeeT HBHoe äo c t o h h c t b o : oho HMeeT npocTyio  (JiopMy 
h , raaBHoe, ycTaHaßaiiBaeT orpaHHHeHHe b Bbiöope BeaHHHHbi co- 
OTHonieHHa yraoB  noßopoTa, t . e. oho  onpeA eaaeT  hhjkhkho  rpa- 
HHuy 3HaHeHHH yraoB  n oß op ora  i'-toh  och , MeHbiue k o t o p h x  yrab i 
n o B o p o ia  i'-Toii och He jioajKHbi 6wTb, iiiHane K oaeca  i -t o h  o c «  He 
ÄOCTMraiOT HaMeneHHoro y ra a  noßopoTa.

BbiBe^eM Ä p y ro e  ypaBHeHHe j,a a  onpeÄeaeHHa cooTHomeHHH 
yraoB  noßopoTa ynpaB aaeM bix K oaec i- to h  och, h cxoäh  113 y ca o - 
bhh paßeHCTBa yraoB  yB o;ia  ynpaBaaeM bix oceft, t .  e. paBHOMep- 
h oc th  ii3Ho-ca ynpaBaaeM bix « o a e c  Bcex oceft.

E c a n  6 i = - 61 , t o  0 / =  1
R

Cae.iOBaTeabHO,

O i - 0 / = -
'  J I1 ~t~ 'Ji i 

R

3aMeHHH
HIIM

J l i  +  J l i  paBHbiM eM y .Bb ipa*e iineM  —  fl 1 +  n i, noay-

0/ =  Oi -
a i  —  ö j

IloÄCTaBaHH BbipajKenne ( ö « . a — ö i— 0 i)  BMecTO — nocae
R

npeo6pa30BaHHft HannnieM cooTiiou ieH iie yraoB  Oi h O i b o th och - 
TeabHoft «JiopMe:

a l  H j | 1̂ 1 ü j  / 8/j.3 8 1 \

J h .3 L h .3 A  01 /
(5)

PaccM aTpHBaa ypaBHeHHH (1 ) 11 (2 ) ,  m ojkho 3aMeTHTb, hto 
cpaBHem ie Oi n Oi M eToaow  cooTiiom eH na He aacT  »e a a e M b ix  pe- 
3yabTaTOB. B cTpyKType (Jjo-pMya ecTb oa-HHaKOBbie caaraeM bie, 
KOTopue M oryT  yuHHTOJKHTbca b cayn ae pa3HocTHoro cpaBHeHHH, 
IIOSTOMy

t  =  '
B 3tom  c a y n a e  c o o T H O u i e H H e  y r a o B  n o ß o p o T a  y n p a B a a e M b i x  ko- 

a e c  3 3 B H C H T  T a » > K e  h o t  K a n e c T B a  H 3 6 b i T O H H o f t  H a H  H e a o c T a T o n -  

H O Ü  H O B O p a H H B a e M O C T H ,  T .  e. 4 ) a . K T » H e C K H  O T  O K O p O C T H  Ü B H J K e H H H  

a B T O M O Ö H a a  «  o t  - x a p a i K T e p a  c n a o B o r o  B o a a e f t c T B H a  H a  H e r o .  r i p «  

c p a B H e H H H  4 > o p M y a  (4 )  h (5 )  b m a h o ,  q To n e p B b i e  ^ B a  c a a r a e M b i x  

o ö e n x  ( j i o p M y a  o a H H a K O B b i ,  a T p e T b e  c a a r a e M o e  ( j i o p M y a b i  (5 )  3 a- 
bh ch t o t  p a 3 H 0 C T H  y r a o B  y B o a a  n e p e A H e f t  h 3 a Ä H e f t  o c e i i .  C a e -  

Ä O B a T e a b H o ,  n p n  a c e c T K O M  K H H e M a T H n e c K O M  n p H B o a e  3 a A a H H o e  

c o o T H O u i e H H e  y r a o B  n o ß o p o T a  y n p a B a a e M b i x  K o a e c  M o a c e T  ö b i T b  

y Ä 0 B a e T 3 o p e H O  a n r n b  a a a  o n p e a e a e H H b i x  y c a o B n f t  Ä B H J K e H H a ,  A a a  

A p y r r n x  y c a o B H f t  A B H * e H H a  oho H e  ö y a e T  o n T H M a a b H b i M .

E c.th  aBTOMOÖHab oöa a a a eT  HeftTpaabHoft noBopanHBaeMOCTbio, 
to  paaH ocib  ö « . 3 — ö i paBHa nya io  h , caeAOBaTeabHO, (j’ opwyj'td 
(4 )  h (5 ) He OTannaiOTca a p y r  o t  A pyra . Ecan aBTOMOönab oö- 
aaA aeT  H3ÖbiTOHHoii nan neAOCTaTOHHoft noBopanHBaeMOCTbio, to  
paoneTbi KOHKpeTHbix Tpex- h neTbipexocHbix aBTOMoÖHaeft. noKa- 
3bißaioT, hto  aocoaiOTHaa BeannnHa pa3H0CTH Ö H,3 — ö i He npe- 
BbiuiaeT 2°. CaeAOBaTeabHO, npn y ra e  noBopoTa n e p e A »n x  ynpaB­
aaeM bix Koaec •— 0i =  24°, TpeTHft naeH cocTa-BaaeT He ö oa ee  8,3%

* Schallam ach A .. « A T Z » ,  1961, JA 2.

3*
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o t  BToporo qjieHa, KOTopbift, b c b o io  oqepenb, ä jih  qeTbipexocHoro 
aBTOMOÖHJia codaBJiHeT np'HMepHO 3 3 ,3 %  o t  nepBoro ( ä j ih  b to -  
poft ynpaBJiHeMoft o c h ) .  T s k h m  o6pa30M, TpeTHft qjieH MonceT KaK 
MaKCHMyM cocTaBjiHTb Bcero jiHuib 2 ,7 5 %  o t  nepBoro qjieHa.

O o p M y jib i  (4 )  h ( 5 )  a a io T  HecnjibHO paaH H innecH  p e3 y jib T aT b i, 
n osT O M y (})o p M y jia  ( 4 ) ,  xoth  h hbjihctch H en ocT aT oqH o ft, Bce >Ke 
MO>KeT 6 biTb H cn o jib aoB aH a  n p «  npaKTH H ecK H x p a o q e T a x .

P a 3 Ö ep eM  n ocjienH H ft c . iy q a f t  cooTHOUieHMH y ra o B  n oB op o T a  
ynpaBJIHeM blX  OCeft, HCXOJH H3 yCJIOB'Hft HCn0JIb30BaHHH MBKCH- 
w a jib H o ro  n o B o p a q H B a io m e ro  MOMeHTa.

HTOÖbl HOJiyHHTb ÖOJIblHIlft nOBOpaqHBaiOinHft MOMeHT (HanpiH- 
Mep, jijih nojiyqeHiHH .MeHbuiHx paAHycoB noBopoTa hjih Bbixona 
H3 r jiy 6oKOH KOJieH), yrjibi noBopoTa ynpaBJineMbix KOJiec Bcex 
oceft ÄO.miibi öbiTb yBe.nHqeHbi. HecoMHeHHo, qro  no KOHCTpyK- 
THBHblM COOÖipajKeHiHHM BpHA JIH ypaCTCH CÄCJIBTb M3KCHM3 Jlbllblft
y r o j i  n o B o p o T a  yn paB J in eM b ix  kojicc i-T o ft  och ö o jib in e , qeM  y  n ep - 
boh ynpaBJineM OH och. 3 to  CBH3aHo c  TeM , hto y r o j i  n oB op o T a  
n ep B o ft ynpaBJiH eM oft och oömhho a e jia iO T  MaKCHMaJibHo bo3Mo>k- 
HblM, HCXO^H H3 KOMHOHOBKH K O pnyC a HJIH paM bi, JIH6 0  HCXOÄH H3 
BO3MO5KII0CTeft KOHCTpyKHHH KapHHHHOrO U lapH H pa npH BO fla KO- 
j;e c . r io s r o M y  b 30He M a«C H M ajibH b ix  3 H a q eH «ft  yrJ ioB  n oB op o T a  
n ep e jiH H x  yn paB J in eM b ix  K O jiec 3aaaÄ H M  c j ie a y io in e e  ypaBH eH H e 
3aBHCHM0cnn y r j io B  n o B o p o T a  i-T o ft  ynpaBJiH eM oft och o t  y r j ia  
n o B o p o T a  n ep eA H e ii yn paB J iaeM oft och:

0 l  =  0 l .

n p n  3THx ycjioBHHx yrjib i yB ona  ynpaBJineMbix oceft He öyn yT  
OHHHa.KOBbiMH. QnpenejiHM  BejiHHHHbi yrjioB  VBona, KOTopbie 6 y - 
HyT .npn stom  B03»HKaTb na och HOMepa i.

T a «  KaK i| i i= 0 i  +  6 i = 6 i  +  ö,-,
TO

J l i ( ( L i  - Ü H .7)  J l x  .3  J l H . 3  1 -H .3

+  «

R

— a j  - p  a H,3 +  — a H_3 

R

R

O l

R
+  # !•

TIoäBOHH HTOlT, MOJKIIO CK33aTb, HTO 38KOH H3MeHeHHH yTJIOB 
noBopoTa ynpaBJineMbix kojibc Jiioßoft hs oceft He MonceT öbiTb 
ejDHHbiM äjih  Bcex aBTOMOÖHJieft BHe 3aBHCHM0CTH o t  ee Ha3Haqe- 
HHH. XIJIH KOJieCHblX aBTOMOÖHJieft, OT KOTOpblX TpeÖyiOTCH BblCO- 
KHe TpaHcnopTHbie KaqecTBa, a TaKnce BbicoKan npoxo^HMOCTb h 
MaHeBpeHHOCTb, 33KOH H3MeHeHHH yrjioB noBopoTa ^.ojiHceH o6ec- 
neqHBaTb KaK MaKCHMaJibHyio noBopaqHBaromyio CHJiy b nHanaao- 
He Sojibiunx 3HaqeHHft yrjioB noBopoTa kojicc, TaK h paBHOMep- 
Hblft H3HOC IH'HH BCeX ynpaBJIHeMblX KOJieC B ÄHana30He MajIblX

Phc. 2. PcKOMeHnveMbift xapaK- 
Tep H3MeHeHHH yrjia noBopoTa 
KOJieC 1-TOH OCH B 3aBlHCHMOCTH
ot yrjia noBopoTa KOjiec nepen-

Hen ynpaBJineMOH och

tg
U  H.3  \

a i =  ~ l — rL h .3 1

^ t g a i  =  l ;

3HaqeHMft yrnoB  noB opoxa  ynpaBJineMbix KOJiec. CpenHHft nnana- 
30H yrjioB  n oß op o ra  KOjiec hbjihctch nepexoaHbiM  o t  oah o to  3a- 
KOHa k a p y ro M y . C jienoBaTejibHO, cooTHOineHne y r jioB  noBopoTa 
01 h 0 i noji>KHo yaoBjieTBopnTb HepaBeHCTay (pnc. 2 )

1-H.3
<  1 . (6)

Tenepb paccMOTpnM Bonpoc 06  yrJiax noBopoTa 3anH«x ynpaB- 
JineMbix KOjiec. 3aK0H H3MeHeHHH yrjioB noBopoTa aanHnx ynpaß- 
jineMbix oceft HOMepa i b 33bhchmocth o t  yrjia noBopoTa KOJiec 
KonneBoft 3an«eft ynpaBJiHeMoft ocn TaKJKe mojkho H36npaTb, hc- 
xona «3  paßcHCTBa yrjiOB yßoaa hjih iH3 ycjiOBHH nojiyqenHH MaK- 
cHMajibHoro 3HaqeHHH noBopaHHBaioinero MOMeHTa.

OcTaeTCH noxa HeBbiHCHeHHbiM ßonpoc cooTHomeHHH M e*n y  Be- 
jiHHHHaMH yrjioB noBopoTa KpaftHeft nepenHeft h wpaftHeii 3anHeft 
OCH. EcJIH IIOHXOÄHTb K BblÖOpV yTJIOB HOBOpOTa 3a®Heft .ynpaBJiHe­
Moft och *6e3 yqeTa oco6eHHo<rreft aBTOMOÖHJieft c  aanHHMH ynpaB-

JIHCMblMH KOJieCaMH, TO MOH5HO nO.TyHHTb aBTOMOÖHJlb C HBHO Bbl- 
paxceHHoft HeycToftqHBocTbio nBH*eHHH. 3a jH ne ynpaBJineMbie ko- 
jieca He oKaabiBaioT bjihhhhh Ha nHHaMHqecKyio ycToftqHsocTb cTa- 
HHOHapHOrO HBHH<eHIjH, HO y X y n i n e H H e  yCTOfiqHBOCTH npHMOJIHHeft- 
hoto ^bhächhh n p «  38ähhx ynpaBJineMbix KOJiecax HaÖJnonaeTCH. 
9 to  0BH33H0 co CTaÖHJiH3anHeft 3aAHHX ynpaBJineMbix KOjiec. 
npn  HecTannoHapHOM nßHaceHUH Ha 3a,nHHx ynpaßjiHeMbix KOJie- 
cax MOJKeT H3'MeHHTbcn nanpaBJieHHe neftcTByioineft b KOHTaKTHOM 
oineqaTKe peaKTHBHoft onjibi. KaK yKaabißaeTCH b TeopHH ycToft- 
qHBOCTH J,BHJKeHHH ÄByXOCHblX aBTOMOÖHJieft, HH npH K3KHX nOJIO- 
JKeHHHX TUKBOpHH npHHHHlIHaJIbHO HejIb3H ÄOÖHTbCH TOTO, qTOÖbl 
CTaÖHJiHanpyioinHft MOMenT Ha 3anH«x ynpaBJineMbix KOJiecax 
ocTaßajiCH nojio>KHTeJibHbiM n.]in Bcex* yrjioB noBopoTa KOjiec. 
Hcnojib3yn cpenHHc och mhotoochoto aBTOMoönjin Kan o.nopHbie 
b 'Öokobom «anpaBjieiiHH, a 3annHe ynpaiuineMbic KOJieca jinuib 
b KanecTBe BcnoMoraTejibHoro Mexan«.3Ma noBopoTa, HeoßxoÄHMO 
"OÖHTbCH TOTO, HTOÖbl ßOKOBan peaKHHH B KOHTaKTe U1HH 3aÄ'HHX 
ynpaßjiHeMbix KOjiec ne MeHHJia CBoero «anpaBJieHiHH, Torna 
yXyjimeHHH yCTOftqHBOCTH ÄBH>KeHHH H3-3a CTaÖHJIH3anHH 3aAHHX 
ynpaBJineMbix KOjiec He ßyneT. B naiiHOM cJiyqae non ncnojib30- 
BaHneM aaanHx ynpaBJineMbix KOjiec b KanecTBe BcnoMoraTejibHO- 
ro MexaHHäMa noBopoTa noHHMaeTcn Taxoft peaiHM hx ÄBHnceHHn, 
Korna Ha 3aflHHx ynpaBJineMbix KOJiecax coanaercn yro ji noßo- 
poTa Taxoft BejinqHHbi, qToöbi aajiHHe KOjieca He co3j.aBaJiH hobo- 
paqHBaioinero MOMeHTa, a jinuib chhm3jih momcht conpoTHBJieHHH 
nOBOpOTy, KOTopbift OHlH MOTJIH 6bl C03JiaTb, eCJIH 6u  JI.B.HraJIHCb 
b pe>KHMe HeynpaBJineMbix KOjiec. Pyjießoft npnaon Ha 3anHne 
KOjieca n o ji*eH  öbiTb cnpoeKTHpoßaH Ta.K, qToöbi KOjieca KaTHJincb 
jih6o 6e3 yßona, jihöo aa.»;e c HeKOTopbiM nojio>KHTejibHbiM yßo- 
äom, co3aaBan He3HaqiiTeJibHoe conpoTHBjieHiie noBopoTy. ^ to S li 
3aaHHe ynpaBJineMbie KOjieca iiH K oaa He nepexonnjin b pe*HM 
ÄBHHceniin c oTpnnaTejibHbiM ysonoM h He mchhjih HanpaBjieHHn 
aeftcTByiomeft peaKTHBHoft chjim, HeoöxonHMo 3anaBaib cjieayio- 
inee cooTHOuienHe yrjioB noBopoTa nepenHHx h 3anHHx ynpaBnne- 
mhx KOJiec:

J I 3
(01 +  0 , 1 ) .

JJ 1
(7)

—  t g  (03  +  0a );

3 to paßeHCTBO nOÄTBep*naeTCH cjienyioniHMH pacqeTaM«:

J l i  J I 3
- ^ -  =  t g ( 0 i  +  6 i ) ;  - - f

j i  i 0i &i

H7  “
(8)

‘ 3 3 1 3

B nocjiejiHeM ypaBHeHHH 3aM e»iM  3HaqeHHH yrjioB yßona 6 i h 
63 cooTBeTCTBeH H o BejiHqHHaMH 0,1 h 0. Oho 6 y a e T  c o o t b c t c tb o -  
BaTb cjiyqaio oTcyTCTBnn peaKpHH Ha 3anHHx KOJiecax npn nBHJKe- 
HH« nepeAHHx ynpaBJineMbix KOjiec c yBopoM 5— 6°, h, cjiepoBa- 
TeJibHO, ypaBHeHHe (8 ) npiiMeT ß «n

J l i

J l  3

. + 0,1

Torna, nanpuMep, äjih TpexocHoro aBTOMoßHJin c KpaftHHM« 
ynpaßjineMbiMH ochmh, rne MTHOBeHHbift neHTp noBopoTa jie*HT 
Ha nponoJUKeHHH cpenHeft och, ypaBHeHHe nJw onpenejieHHn yrjia 
noBopoTa 3anHeft ynpaBJiHeMoft och öyneT HMeTb bha

03 =  ( 01+  0 , 1)  =  [|0ll —  0 r. l ] ,
Jl\ 112

r^ e  |0i| —  aöco.iioTHaH BejiHH'HHa y r j ia  noBopoTa 0j. 
yqHTbiBaH, mto yro;i 0 ^ Bcer^a nojioscHTejieH, A,jra oöecneiie-

HiHH yCTOH’IHBOCTH -̂BH>KeHH5I >KeJiaTeJIbHO HMeTb OTCyTCTBHe nO-

P hc. 3. PeKOMeHiiyeMbiH 
xapaKTep H3MeHeHHH yrjia 
noBopoTa KOJiec 3aAHeft 
ynpaBJineMOH och b 33bh- 
chmocth ot yrjia  noßopo- 
Ta KOjiec nepeiiHen ynpaß- 

jineMOH och
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B o p o T a  3 aaH H x  yn p aB J iaeM b ix  K o a e c  B n aoT b  a o  — 0 i » 5 ° .  ü p H  
aaJ ibH eäm eM  n o B o p o T e  n e p e a H n x  y n p a e a n e M b ix  K o jie c  BeanqH H a 
n o ß o p o T a  3 a a »H x  yn p a B a n eM b ix  K o jie c  a o a iK H a  o n p e a e a H T b cn  H3 
yp aB H eH H « ( 7 ) .  JXna  aBTOMOÖHaeft b w c o k o h  npoxoaH M O CTH  npn  
a B H *eH H H  c BecbM a M ajibiM H p a a n y ca M H  n o ß o p o ia ,  t .  e. b 3one 
M aKOHM ajibHbix B e jiw H H  n o ß o p o T a  n ep ea H H x  yn p a B a n e M b ix  K o a ec , 
r a e  T p e ö y e T c n  c o 3 a a T b  .M aKciiM aabH bifi n oB op aqH B a io iiiH ft m om ch t, 

H e o 6 x o a «M o  HMeTb =  |0il n a «  0 a > | 0 i| ,  e c a n  s t o  n o3 B oan eT
K O M nO H O B Ka.

TaK H M  oßa30M , B b i6op  y r a a  n o s o p o T a  3aaH eft y n p a ß a n e M o ft  o ch  
ny>KHO H a3H aqaTb , h c x o a h  113 c a e a y io m e r o  HepaBeHCTBa (p n c . 3 ) :

■ ^ - ( 01 +  o , i ) < e a < i e l|. (9)
J l  1

BblBOAbl
1. C ooT H om eH H e y r a o B  n o ß o p o ia  yn p a B a n eM b ix  KOJiec p a a a n q -

H.wx o c e ft  a o a «C H o  saßm ceTb o t  THna h  H a3H aqen iiH  aBTOM oönaH .
2. / Ia h  T p aH cn op T H b ix  aB TO M oSnaeft, y  K O Topb ix  a o a r o ß e m io c T b

HBaneTCH n aH Ö oace  BanuibiM  KaqecTBO M , c o o ra o u ie H H e  y r a o o  n o- 
c o p o T a  yn p a B a n eM b ix  K o a e c  paaaH H H bix o c e ft  a o a w H o  o öec n eq H - 
B3Tb MHHH'MaabHblH H3HOC IHHH, H, CaeaO BaTeabH O , O npeaeaHTbCH 
n o  (j)opM ,yae (5 )  a h ö o  (4 ) .

3. / (a n  aBTOMOÖHaeft c n e u n a a b H o ro  Ha3HaqeHHH, y K O Topb ix  n p o- 
x o a H M o c rb  «  n p e o a o a e H H e  npenHTCTBHft HBaniOTCH He M eHee Ba>K- 
HbiMH KanecTBaM H n o  c p a B H e »H io  c noaroB eqH O C Tb io , 3a-KOH H3Me- 
HeHHH cooTH om eH H H  y r a o B  n o ß o p o T a  yn p a B a n eM b ix  K o a e c , pa3- 
aHHHbix o ce ft  a o a * e H  o öecn eq H B aT b  MaKCHMaabHbift n oB op aqH B a io - 
m n ft MOMeHT npn  M aKCHM aabHbix y r n a x  n o ß o p o T a  n e p e a H n x  yn - 
p aB an eM b ix  K o a e c , a  T a x a te  o ö ec n eq H B aT b  paßeH CTBo H3Hoca npn 
H e3HanH TeabH bix y r a a x  n o ß o p o T a  n e p e a H n x  K o a e c . 3aKO H  H3MeHe- 
h h h  cooTH om eH H H  y r a o B  n o ß o p o T a  yn p a B a n eM b ix  K o a e c  b o  Bcew 
a n a n a 3 0 H e  h x  H3MeHeHHn a o a x e H  o n p e a e a H T b c n  b  s t o m  c a y q a e
HepaBHeHCTBOM (6 ) .

4. / (a n  oöecn eqeH H H  y c T o ftq H B o c T «  asHXKeHHH M H oroocH b ix  aB- 
T O M O ö n a e ft  3aKOH cooTH om eH H H  yraoB n o ß o p o T a  n e p e a H n x  «  3 a a - 
m ix  y n p a B a n e M b ix  K o a e c  A o a x c e H  o n p e a e a H T b c n  HepaßeHCTBOM (9 ) .  
H p n c. 3.

Y f l K  62 9.113.001.45

Y c K o p e H H b ie  n o A n ro H H b ie  McnbiTcmusi rp y s o ß b ix  a  b t o m o ö m  a g m

KaHfl. texH. HayK C . C . f lM H T P H H E H K O , A .  H . U JEBH E H K O  

H A T H , M B T y  H M e H H  B a y M a H a

O  K C n J iyA T A U H O H H b lE  iicnbiTaHHH rpyaoobix aBTOMOÖHaeft 
^  no TOCTy 6875-54 (He MeHee 25 tmc. k m  no aoporaM pa3- 
aHMHbix THnoß) ne aaiOT bo3MO>khocth nocTaTOHHo noaHO oue- 
HHTb HX npOHHOCTb H AOarOBeq’HOCTb [ 1], K  OCHOBHbIM HejlOCTaT- 
K3.M 3THX HCnblTaHHH OTHOCHTCH:

a) ö o a b U ia n  n p on oan u iT eab H O C T b  (8— 12 M ec. A a n  HCnblTaHHH 
o j,H o r o  aB TO M oÖ H aa );

>6 ) HeB03M 0iKH0CTb con ocT aß aeH H H  n oa yq eH H b ix  pe3yabTaTO B  
n ca ea cT B H e  H ecTaönabHOCTH Bb iöpaH H bix a o p o iK H b ix  y caoB H ft h pe- 
JKH'MOB HCnblTaHHH;

b )  H eB 03M 0>K H 0C Tb  BblHBaCHUH p H ^ a  «C a a Ö b lX  M e C T »  aBTOMO.ÖH- 

a e f i  (o c «O B H b ie  n o a o M K H  a e T a a e f t  h ya a O B  B03>HHKaiOT n o  H C T en e - 

hmh H c n b u a T e a b H o r o  c p o x a ) .

YcKopeHHbie HCnblTaHHH aBTOMo^Haeft Ha noanroHax b coHeia- 
HHH CO CTeHaOBbIMH HCnblTaHHHMH JlO3B0aHK)T B aeCHTKH pa3 CO- 
KpaTHTb BpeMH, Heoöxoa'HMoe aan onenKH hobhx oßpaauoB h 
yMeHbllIHTb CTOHMOCTb HCnblTaHHH ( 1, 2, 3]. FIoa'HrOHHbie HCnblTa­
HHH npoqHo ooiium b npa«THKy 3apy6eiKHoro aBTOMOÖHaecTpoe- 
HHH H B HaCTOHLU.ee BpeMH HBaHIOTCH OUHHM H3 OCHOBHblX BHÄOB 
HcnbiTaHHft aoaroBeqHOCTH HecyuiHx h xoäobhx cncreM. Hanpn- 
Mep, b CUJA aan ycKopeHHbix HcnbiTaHHft HMeeTCH HecKoabKo ro- 
cyaapcTBeiiHbix (npeHMymecTBeHHo BoeHHbix) noanroHOB h 6oaee 
20 noanroHOB ijiHpM.

U e a b io  n oaH roH H b ix  HcnbiTaHHft rp iy30Bbix aBTOMOÖHaeft 3 HJI 
n a oaHOM  H3 TpeKOB noaH TO iia  O a e c c K o ft  CTam iHH H ATH  HBan- 
.r.ocb ycK op eH H oe  BbiHBaeHne c a a ß b ix  M ecT b KOHCTpyKUHHx aBTO- 
M oön ab H b ix  paM  CTapoft M o a e a n  3 HJT-464A a a n  o 6 o c h o b 3 h h h  pe-
/KHMOB HcnbiTaH H ft HOBblX KOHCTpyKUHft.

üpn Bbiöope peiKHMa HcnbiTaHHft ynTeHbi ocHOBHbie noao*e- 
HHH O MeTOaaX H OCOÖeHHOCTHX HcnbiTaHHft VCTaaOCTHOft npOHHO- 
c t h  [ 1, 4, 5], iHCTioab'30’BaH TaKiKe onbiT H ATH  no ncnbiTaHHio 
öoabinoro nncaa KoaecHbix h ryceHHHHbix M au iH H  Ha Tpexax noaH- 
roHa [2]. üocKoabKy aeTaan paMbi aBTOMOönaH pa-6oTaioT b  ycao- 
b h h x  cayqaftHbix nepeMeHHbix Harpyaox, Bbi6op pesiHMa ycKopeH- 
Hbix HcnbiTaHHft HBaneTCH caoiKHoft 3aaaqeft h TpeöyeT cnenHaab- 
H'OTO paCCMOTpeHHH.

y c K o p e H H b ie  H C nblTaH H H  H a n p a K T H K e  B b in oa H H ioT C H :

a )  npH  nporpaM M H O M  Harpy>KeHiHH, BO cnpoH aB oanu ieM  cneK Tp  
(nau  q a cT b  c n e K T p a ) SK cnayaTauH O H H b ix  H a rp y a o x ;

6 )  n pn  iiiHKanqeoKOM H arp y jK eH iiH  c nocTOHHHoft a M n a iiT y a o ii, 
3KBHBaaeHTH0M  n o  p a 3 p ;yu ia iom eM y  ycaO B H io  coBO H ynuocTH  sk c - 
n ayaTauH O H H b ix  hw c/ iob  c  nepeM eiiH biM H  a M n au T yaaM H ;

b ) n pn  oaHOM H3 TH nnqH bix sK cnayaTa iiH O H H b ix  UHKaoB H a rp y - 
HceHiiH, n a n ö o a e e  xapaK TepH O M  a a n  .BbiöpaHHbix ycaoB H ft S K cn ay - 

a T a m iH  ii oK a3b iB a io in eM  b s t i i x  y c a o B iin x  H a n ö o a b u ie e  p a 3 p y m a io -  
m e e  ae ftcTB H e;

r )  n p n  H e c K o a b K i ix  T u m iq H b ix  s K c n a y a T a u n o H i ib ix  H H K a a x  H a - 

rp y iK e iiH H , q epeay tou iH .xcH  b o n p e a e a e iiH o ft  n o c a e a o B a ie a b i io c T i i ;

a ) npn ycaoBHoft HarpyaKe, o T a n q a io H ie f t c H  o t  3 K c n a y a T a u ,H 0 H -  

noft.
K p H T e p n e M  n p a B H a b iio c T H  B b iö o p a  t o t o  H a n  h h o t o  p e iK H M a  h b -  

an eT C H  c o B n a A e H n e  B H a a  «  x a p a K T e p a  p a a p y m e H H H  a e T a a n  npn 
n cn b iT a H H H X  H a  n o a n r o H e  h  b  sKcnayaTaiiHH. 3 t o  y c a o B H e  cyu ie- 
C TB eH H o o rp a H H q H B a e T  q n c a o  B03M 0.5KH bix B a p n a H T O B  p e iK H M a  h c -  

n b lTaH H H .

H p a iK T H K a  'M a u iH H o cT p o eH H H  n o K a a a a a ,  h t o  b  n pH M eH eH H H  k  a e -  

T a a n 'M , p a ö o T a io iH .H M  b  y c a o B M H x  H e c T a i iH o i ia p H b ix  H a r p y a o K ,  H a n - 

ö o a e e  T o q H b ift  p e a y a b T a T  H cn b iT aH H ft a o c r n r a e T C H  n p n  n p o r p a w -  

m h om  H arp yH <eH H H , B o c n p o H 3 B o a H in e M  c n e K T p  S K cn a y a T a iiM O H 'H b ix  

n e p e M e i iH b ix  H a rp .y 3 0 K . O a n a K O  n p n  o p ra H H 3 a iiH H  y c K o p e H H b ix  

H cn b iT aH H ft b  ö o a b u iH H C T B e  c a y q a e B  a n ö o  i ie H 3 B e c T H a  C TaTH C TH qe- 

O K an  x a p a K T e p n c T H K a  3 K c n a y a T a n iH 0 H H b ix  n a r p y 3 0 K ,  a H Ö o  H ,M eio- 

u ie e c H  o ö o p y a o B a H in e  H e n o 3 B o a n e T  B b m o a H H T b  n p o r p a M M H o e  H a- 

r p y iK e H H e .  B t 3 k h x  c a y q a n x  c a e a y e r  b o c n p o H 3 b o a n T b  o a H H  naH 

i ie c K o a b K o  T H n n q H b ix  3 K c n a y a T a u H O H H b ix  p e iK H M O B  H a rp y iK e H H H , 

" e p e a v io m n ix c H  b  o n p e a e a e H H o i i  n o c a e a o B a T e a b H O C T H . W a c T b  B a -  

p n aH T O B  n a r p y 3 K H  n p n  3 t o m  H Q K a ioq a eT C H , h t o  B a e q e T  3 a  c o 'ö o f t  

R e K o r o p v i o  n o rp e u iH O C T b , h o  T a iK o e  y n p o m e H H e  H eH 3 Ö e * 'H O  b  n p H ­

M eH eH H H  k  a B T O M o ö n a H M , y  K O T o p b ix  y c a o B H H  s K c n a y a ia i iH H  h  c o -  

oT B eT C T B eH H o  H a rp y 3 K H  H3M eHHiOTCH b  B e c b M a  u iH poK O 'M  a H a n a -  

3 0 H e .
T u n H q H b iM  b h ä o m  H a rp y iK e H H H  aB T O M O Ö H ab H o ft p a M b i b  a K c n a y -  

a T a iiH H  H B aneTC H  s a K p y q H B a H H e  p a M b i h  B e p T H K a a b H b ift  H 3rH Ö  a o n -  

jK ep o H O B  npn H a e a a e  a B T O M o ö n a H  H a h c p o b h o c t h  h  n p n  n o n a a a -  

h h h  K o a e c  a B T O M o ö n a H  b  B b iö oH H b i [6 ,  7], I l o 3 T 0 M y  b K a n e c T B e  

M e T O a a  y c K o p e H H b ix  n o a H r o H H b ix  H cn b iT aH H ft npOHHOCTH aB TO M O - 

ö n a b H b ix  p a M  ö b ia  B b iö p a H  n e p e e 3 a  n p en n T C T B H ft , p a o n o a o > K e H iH b ix  

b  m a x M a T H O M  n o p n a K e  (p n c .  1). T a K o e  p a c n o a o a c e H H e  n p e n n T C T -  

B « f t  o ö e c n e q H B a e T  3 a K p y q H B a H n e  p a M b i c o a H O B p eM eH H b iM  H3TH- 

ö o m  a o i i iK e p o H O B  b  B e p T H K a a b H o ft  n a o c K o c T H  n p n  H a e a a e  o a n o r o  

n a  K o a e c  H a n p en n T C T B H e .

ü a n  B b iöop a  peiK H M a ycK op eH H b ix  HcnbiTaHHft h n ap aM eT p oB  
T p e x a  n o a n ro H a  ö b ia n  n ocT p oeH b i cneK Tpb i H anpniKeH H ft n o  o c h o b -  
HbiM a a m u K a M  a a n  sK c iiaya ran H O H H b ix  h n oaH roH H b ix  peiKH - 
m ob [7]. Cpa.B'HSHne cn eK Tp oB  H anpniKeH H ft, 3 aperH C TpnpoB aH H bix  
n a n o a n ro H e  h b 3K cn ayaT an H H , n o K a a a a o , h t o  H a n ö o a e e  öaH3KH- 
m ii no nanpniKeHHOCTH b sK c n a ya T a iiH H  HBaniOTCH peiKHM bi, npn 
KOTOpblX 3BTOMOÖHab aBH raaO H  CO CKOpOCTHMH 9 .4— 13,8 K M ' I  110 
T pexy n o a n ro H a  c npennrcTBU H M H  b m c o to h  160 m m , m aroM  
6,25 m. npn s to m  ö b ia o  OTMeqeHO, h to  Ha n o a n ro H e  q e c T o c ™  n o- 
BTopeHHft M aab ix  a M n a m y a  (M eH b in n x  n p e a e a a  B b iH ocaH B ocn i 
a e T a a n )  a a n  öoabu iH H CTBa aarqH K O B  ö b ia n  H H * e  qacTOCTii TaKH.x 
nanpHJKeH'Hft b 3 K cn ayaT a iiH H , b t o  BpeMH KaK q a cro cT M  HanpH- 
HieHHft, npeB b im a iom H X  n p e a e a  B b iH ocaH B ocn i, öb ian  3aBbiraeHbi. 
B a a r o a a p n  s t o m y  m o jk h o  ö b ia o  n o a a ra T b , h t o  n p n  noaH roH H bix  
ncnb iTa iiH H x n o a y q a T c n  T a n n e  >Ke p asp ym e iiH H , KaK b s K c n a y a ia -  
iu ih , h o  3 iia q n T e a b n o  ö b icT p e e  (h t o  h T p e ö y e T C fl).
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C pa B H em e cneicrpoB Harpy>KeH«H TaK w e nOÄTBep'ÄHJio K3bg ct- 
Hoe «cnbiTaTeJiaM  oöcTOHTejibCTBo: neBO3M0>KH0 noaoöp aT b  Ta- 
KOH pejKHM yCKOpeHHblX HcnbiTaHHH, npH KOTOpOM BO Bcex TOHKaX 
cjiotkhoh KOHCTpyKUHH nepeMeHHbie Hanpax<eHHH öojim hoto  hhc- 
jia 3Kon.iyaTanH0HHbix pejKHMQB coBnajin 6bi c HanpnJKeHHsiMH,

P hc. 1. A ßH ÄeH H e aBTOMOÖHJiH 3H J1-164A  no Tpexy  no jin ro iia .

nojiyqeHiibiMH npn HcnbiTaHHHx Ha nojinroHe. B 3tom cjiyqae He- 
oöxoäwmo nojiynHTb öji«3Koe coBnanemie aMnjiMTya, MaxcHMajib- 
Hbix HanpHHieHHH npn ocHOBHbix SKcn.iyaTanHOHHbix pe>KHMax H 
npn ycKopeHHbix HcnbiTaHHHx b  Hanöojiee narpyx<eHHbix ochob- 
hwx 3JieMeHTax kohctp'/kuiHH [4],

TeH30MeTpHpoBaHHe h nocjicayromHÜ cTaTHCTuqecKHH aHajrna 
aMnjiHTyÄ nepeMeHHbix nanpfl>KeHHH npH äbhjkchhh aBTO'MOÖHjiH 
Ha nojiHTOHe npHBejin k Bbiö&py cae^yromero pexiHMa ycKopeH- 
HblX nOJIHTOHHblX HcnbiTaHHH paMbl aBTOMOÖHJiH 3MJI-164A: 3,OH- 
JKeHHe aBTOMOÖHJiH CBOHM XOÄOM CO CIKOpOCTblO 10,5 k m / h C Ha- 
rpy3KOH b nyaoBe 4 r.

HcnbiTaHino Ha nojinroHe öhjih noÄBeprHyrbi ppa aBTOMOÖHJiH 
3HJ1-164A. B npoiiecce HcnbiTaHHH cncTeMaTHqecKH KOHTpojinpo- 
Bajiocb ÄaBJieHHe b  niHHax, paaHOMepHocTb pacnpe^eJicHHH rpy3a 
no njiaTcjiopMe h  .neHCTBHTejibHasi CKopocTb jiBHiKeHiHfl. B cpeaHeM 
3a 1 h HcnbiTaHHH coBepuiajiHCb 1400 nepee3ÄOB npennTCTBiift.

Taßj i Hi i a  l

S K cn ^ y a T a u H O H - 
Hblfl HO M ep aBTO- 

MOÖHJlfl

K oJ in qecT B O  n e -  
p ee3Ä O B  n p e n f lT -  
c tb h A  n pH  H cn b i- 

TaHHflX

ripOÄOJlJKHTeJIb- 
HOCTb HCnblTaHHft 

B H

198
204

144500
230900

98
168

B Taöji. 1 npHBeaeHbi aaHHbie o npojiojiJKHTeJibHacTH HonbiTa- 
h h h  ä o  h x  npeKpameHHH b  CBH3H c paspyiiieHHeM BTopoft nonepe- 
qHHbi b  30He coeÄHHeHHH c HHJKHeft nojTKofl jiOH>KepoHa, paapyme- 
HHeM pacKocoB nHTOH nonepeqHHbi h  3HaqHTejibHbiM paaBHTHCM 
TpemHH CTeHOK JKIHTKepOHOB B 30He OTBepCTHH HOÄ 3a«JienKH Kpe- 
njieHHH KpoHinTCHHOB nOÄpeccopHHKOB. B KaqecTBe H3MepHTejin 
ÄOJiroBeqHOCTH np« ycKopeHHbix HcnbiTaHHHx ö w jio  npniiHTO qnejio 
nepee3ÄOB npensiTCTBHH.

, B TaÖJi. 2 npHBe^eHbi ÄaHHbie o BHaax h cp oxa x  Haqajia noHB-
JieHHH OCHOBHblX pa3pyU leH H H  3JI6MCHTOB paM  aBTOMOÖHJiH 
3HJI-164A, BbiHBJiewHbix n p n  nojiHTOHHbix HcnbiTaHHHx. B h ä m  
p a3pyu ieH H Ü  o c h o b h m x  3JieMCHTOB paM  noK a3aH b i Ha pn c . 2, 3.

AHaJiH3 n o jiy q e H H b ix  ycTaJ iocT H b ix  nojioM O K  3JieMeHTOB paM  an- 
TOM.oÖHjiefi 3HJI-164A n a  n o jin ro H e  n o x a s a ji ,  h t o  pa3pym eH H H  
c o B n a jin  c SKcn.ayaTau.HOHHbiMH He t o j ib k o  no x a p a K T e p y  h Me- 
CTaM pacnojio>K eH H H , h o  h  no onepeftHOCTH noHBjieHHH. I lo  o t w c t - 
KbiM ÄaHHbiM  M o c k o b c k o t o  aBT03aB0.ua h m c h h  J ln x a q e B a , HAM H,
HayqHO-HccjieÄOBaTejibCKoro HHCTHTyra aBTOMoÖHjibnoro TpaHC- 
nopTa h  ap., b  HaqajibHoft c t b ä h h  SKcnjryaTanflH aBTO'MoÖHJiefl 
3HJI-164A B03HHKaioT ocjiaÖJieHHH h  pa3pymeHHH 3aKJienoq:Hbix 
coeÄHHeHHH nonepeqHH c jion>KepöHaMH paM, 3aTeM npoHoxojiHT 
nojioMKH BTopoli nonepeqHHbi no h h t k h h m  jiojiKaiM b  30Hax coe;iH- 
neHiiH c jioH/KepoHa'MH h  nojioMKH pacKocoB nHTOH nonepeqHHbi, 
a nocJie 3aMeiibi yKaaamibix AeTajieft (npn peMOHTe paM) Haöjno- 
ÄaiOTCH ycTaJiocTHbie nojioMWH jioHjKepoHOB b  30Hpx coeÄHiieiiHH 

nonepeqHHaMH.

P h c . 2. X p e u iH iia  iiiH Ä iie ft n o jiK ii B T op o ii n o n ep eq m ib i b 30He coe- 
HIIHeilHH C JlOHJKepOHOM.

P hc 3. H3jiom  pa cxoca  nnToii nonepeqHHbi b 30He coeÄHHeHHH 
C JIOHJKepOHOM.

T  a C  a h o i  2

OCHOBHblG IlOBpeiKÄeHHfl H HGHCnpaBIIOCTH paM  
Ha n o J iH ro n e

C p e .U ic e  kojih -  
qecTBO  n e p e -  

e3Ä0B npenHT- 
c t b h A  ao  n o -  
HBJieHHa pa3- 
pyiueH H ö (n o  

AByM  o6pa3 iU M )

C p e 3  ro a o B O K  3aK .icnO K  KpOHuiTeftaOB n o a p e cc o p a m < O B  . . 
H 3 a o M  3 aK aen o K  co ea H H e iiH a  n e T B e p io i l  n o n ep en H H M  c

npaßbiM  jio n m e p O H O M ..........................................................................
O c a a ö a e H H e  h  H3aoM  3a io ien oK  co eaH H ei.u a  Bepxneft h

H HiKHefl n a d e f t  T p e r b e ft  n o n e p e q H H b i..........................................
T p em H H a  BH iKH efl n o a K H  B Top o ft n o n e p e q H H b i (p n c .  2) . . 
H 3 a o M  n p a B o r o  p a c K o c a  n a io f t  n o n e p e q H H b i B 3 0 n e  c o e -

aHHeHHa c  aOHjaepOHOM (p n c .  3 ) ......................................
T p em H H a  n p a B O ro  KO im a q e iB e p T o i l  n o n ep eq H H b i u 30H e

n e p e x o a a  cieHKH  b  BepxHroio n o a x y    ■ . .
TpenlHHbl CTeHOK aOHJKepOHOB B 3 0 H a X  OTBepCTHÜ n o a

3aKaenKH KpOHmieftHOB noapeccopH H K O B  ...............................
H aaoM  3aKjien0K coeaH iieH H a BTopoft nonep eqH H bi c  h h jk -  

hh m h noaxaM H  aOHJKepOHOB.............................................................

22 820

47 770

52 600 
119 490

119 490

119 490

124 350

168 760

Majioe qncjio ncnbiTaHHbix aBTOMoöHJiefl h oTcyTCTBHe ä o c to -  
BepHbix ÄaHHbix o BejiHqHHe npoöera ä o  pa3p;ynieiiHH t c x  me sjie- 
MeHTOB b 3KcnjiyaTau.HH He no3BOjiHJiH oneHHTb paccenBaHHe 
ÄOJiroBeqHOCTH sjieMeHTOB paM Ha nojinroHe h nojiyqnTb ToqHbie 
3HaqeHHH KostJxJiHnHeHTaB nepexoÄa o t  pe3yjibTaTOB noJiHroHHbix 
HcnbiTaHHH k 3KonjiyaTau.HH; npHÖJiHjKeHHbift noacqeT noxa3aJi, 
h to  npHMepHO nnTb nepee3ÄOB npennTCTBHfl Ha nojiHroHe 3KBHBa- 

jieHTHbi no paapyiHaroiueMy ä c h c tb h io  1 k m  npoöera b THjKejibix 
3KCnJlyaTaOJ,'HQHHbIX yCJIOBHHX.

Pe3yjibTaTbi ycKopeHHbix nojiHTOHHbix HcnbiTaHHH 3 btom oöh - 
Jieft 3HJ1-164A, BnepB bie n p o B e Ä e m ib ix  b CCCP, no3BOJiHK)T 3a-
KJIIOqHTb, HTO Ä71H SBTOMOÖHJIbHblX paM  B KOpOTKHe CppHH Ha Tpe-
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Ke n o jin ro H a  c  o a h h m  Jinuib t h h o m  npenaTCTBHft n oA yaeH b i o c h o b - 
Hbie b h a h  p a 3 p y m e H « ft ,  x a p a K T ep H b ix  a a h  oß b ia n o ft  S K cn aya T a - 
Hh h , qeM  no.a.TiBep:>KÄeHa npaBHAbHOCTb B brßopa  pejKW M a Hcnbi­
TaHHH.
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C to tm c th H e c K M e  x a p a K Te p n c TH K H  M H K ponpoc^H A q a b to m o 6 m a b h b ix  

f lo p o r H KOAeÖOHHH CIBTOMO6MASI

B. f l. A tP A H A C b E B , f l-p  T exH. Hayn A . A .  X A H A T Y P O B

MOCKOBCKHH aBTOMOÖHabHO-flOpOJBHblH MHCTHTyT

D  n O C J lE Z IH H E  ro A b i aah  H3iyqeHHa B ep rn K aA b H b ix  KOAe6aHHft 
aBTOMO'ÖHAH, BbI3bIBaeMbIX AOpOJKHbIMH HepOBHOCTH'MH, BCe 

H IH pe npHMeHHIOTCH MeTOAbl CT 3 THCT H q CCK 0 ft AHHaMHKH [1]. 3 th  
MeTOAbl B COqeTaHHH C SAeKTpOHHbIMH BbiqHCAHTeAbHbIMH MalHH- 
HaMH A a io T  B03M0>KH0CTb T eop eT n aecK H  p em a T b  TaK H e 3aA aqH  o  
B3aHMQAeHCTBHH aBTOMOÖHAH c  A o p o r o ft ,  K O T o p u e  n p n  yaeTe ABH- 
JKeHHSI aBTOMOÖHJIH ÜO peaA bH O M y MHKpOnpOtJlHAIO H e nOAAaiOTCH 
p e in eH H io  AeTepM HHHCTHaecKHM H M eTOAaMH.

K 9THM 3aAaqaM  o th o c h tc h  oueHKa naaBHOCTH xoA a  h Bbi6op 
onTHMaAbHbix napaMeTpoB noABecKH, aHaAH.3 p a ß o ra  h noAßop 
onTHMaAbHbix xapaKTepHCTHK OTAeabHbix saeMeiiTOB e e  h Apyrne 
EHaAOTHqHbie 3aaaqH.

B p a 6 o T e  [2 ] p a co M o rp eH b i HeKOTOpbie BecbM a 3H aqH tejibH b ie 
p e3 yA b T aT b i p a ß oT , n p o B e A e m ib ix  b H A M H , n o  npHM eHeHHio CTa- 
THCTHqecKHx MeTOAOB aKcnepH 'M eH TaAbH oro  «c ca cA O B a H H a  K O jießa- 
hhh aBTOMO'ÖHAa. ü p H  3TOM 3 an «cb iB aA H C b  ycK opeH H H  x a p a K T e p -  
H bix T o q eK  aBTOMOÖHAa n pn  e r o  H a iy p H b ix  H cnbiTaHHnx c n o c a e -  
A y iO m eH  CTaTHCTHqeCKOH OÖpaÖOTKOH 3T0H 3anHC'H.

M eTOA 3aeK Tpom oaeahpoba hih a c  noM onibio aHaAoroBbix Bbian- 
CAHTeAbHblX MaiHHH (A B M )  n03B0AHeT nOAyqHTb CTaTHCTHqeCKHe 
xapaK Teph cthkh  KOAeßaHHft aBTOMoßHAeft h aBTOnoe3AOB c hc- 
noAb30BaHH6M 3anHceft MHKponpotjiHAH A op o ra  Ha MarHHTflyio 
AeHTy [3]. ripHMeHeHHe s t o t o  MeTOAa npn HCCAeAOBaHHH KOAefia-
HHH aBTOMOÖHAa n03B0JIHeT 3HaaHTeAbH0 yM eHbUIHTb oß b e M  Ha- 
x yp H b ix  H cn b iTam ift, K o xo p b ie  M onyT  npw M eH aTbca  TAaBHbiM o ß p a -  
3om a a h  n p oß ep K H  h  yT oqH eH H a pe3yAbTaTO B , n oA yqeH H b ix  c n o- 
MOUlblO 3A6KTpO'MOAeAHpOBaHHa.

i/Iab noAyqeHHa CTaTHCTHqecKHx xapaKTepHCTHK KOAeßaHHft aß- 
tcm oöh a h  c noM om bio A B M  Ha Heft HaßHpaeTca e ro  M aTeMara- 
qecKaa MOAeAb, Ha b x o a  KOTopoft noA aeTca  (JryHKiiHH B03AeftcTBHa 
AopoiKHbix HepoBHOCTeft. K oAe6a«H H  sToft MOAeAH, npeACTaBAeH- 
Hbie b BHAe 3AeKTp'HqecKoro HanpasKeHina, cTaTHCTHaecKH oßpa- 
ßaTbinaioTca na aHaAHSHpyioinHx ycTpoftcr.Bax. MoAeanpOBaHHe 
KOAeßaHHft aBTOMoßHAH c noM outbio A B M  no3BOAaeT BecbMa npo- 
CTO MeHBTb XapaKTepHCTHKH 3A6MeHTOB nOABOCKH H npOBÖÄHTb 
cpaBHeHHe pa3AHqHbix BapaaHTOB.

BbO A B MOAeAb (jiyHKUHH B03AeftCTBHH AOpOJKHblX HepOBHOCTeft 
ocym ecTBAaeTca c noM om bio 3anHceft MHKponpoiJiHAeft A op or  c 
paSAHAHbliMH TH'naMH H CTeneHblO H3HOIIJeHHOCTH flOpOJKHOrO n o -  
KpbiTHH. A n n a p a T yp a  äah  3anHCH MHKponpoiJiHAeft aBTOMOÖHAb- 
Hbix A op or, pa3pa6oTaH,Haa Ha KaiJieÄpe TeoperaaecK oft MexaHH- 
BH MOCKOBCKOFO aBTOMOÖHAbHO-ÄOpOJKHOrO HHCTHTyTa, n03B0AaeT 
3anHCbIBaTb AOpOlKHbie HepOB-HOCTH npH ÄBHXKeHHH CO CKOpOCTblO 
60 k m / h  npn BbicoKoft ToqHocTH 3anncH [3]. rip.H 3tom  noAoea  qa- 
c t o t ,  3anHCbiBaeMaa a n n aparyp o ft, 3iiaqHTeAbH0 rnnpe, qeM no- 
A oca  qacTOT, npaKTHqecKH BoenpHHHMaeMaa noABecKoft aBTOMO- 
6hab. üosTO M y 3araHCb MHKponpoijiHAa, C A eA am aa  npn cKopocrH  
60 k m / h ,  no3BOAaeT HCCAeAOBaTb Ha m oacah noBeACHHe aBTOMo- 
6hah  b AHana30He CKopocTeft 40— 120 k m / h .

3 t h  3anncH MonyT öbiTb ncnoAb30BaHbi TaKJKe «  ä a b  onpeAe- 
AOHHa CTaTHCTHqeGKHX xapaKTepHCTHK MHKponpoijiHAa, KOTOpbie 
rpMMeHaiOTca a ah  pacneTa eapaMeTDOB noABecKH aRTOMoßHAa

H OHeHKH pOBHOCTH ÄOpOJKHOft HOBepXHOCTH. O ßbiqHO AAH 3THX 
p eA e ft npuM eHHiOT (JiyHKHHio p a cn p eA eA eH H a  b m c o t  HepoBHOCTeft 
H ijjyHKHHIO CneKTpaAbHOft nAOTHOCTH AHCnepCHH B03ACftCTBHa 
M H K ponpoijiH Aa.

O ß e  3i.h  tJiyHKHHH, a TaKace aH aA orn qH b ie  iJiyHKHHH KOAeßaHHft 
aBTOMOÖHAa M or/ T  ßbiTb on p eA eA eH b i t  n o M o m b io  3A eK T pn qecK H x  
an aA H 3 aT op oB , t a k  KaK h  3anHCb M H K p on po ijiH Aa  h  A ioß o ft  n a p a -  
M eTp KOAeßaHHft MOAeAH aBTOM oßHAa Ha A B M  n p eA c ra B A e H b i 
b  BH.ae S A e K T p u q ecK oro  H anpaaceH H a n o c x o a H H o ro  TOKa. T a n n e  
3H aAH 3aTopbi, aM nAH TyAH bift h  cn eK Tp aA b H b ift, iM oryT  ß b iTb  « a ß p a -  
iib i h  Ha A B M .

P a ccM O T p h m  CTaTHCTHqeCKHe xap aK Tepn cTH K H  (JiyHiKnnft B03- 
AeÖCTBHH MHKpOnpOlJlHAeft H KOAeßaHHft aBTOMOßHAH Ha 3THX 
M H KponpoiJ iH Aax, n oA yqeH H b ie  m c t o a o m  öAeK TpoM O A eA H poB aH H a.

M eT O AH K a  on p eA eA eH H a  c  n o M o m b io  A B M  T oq eK  4>yHKHHH p a c - 
n p eA eA eiiH H  AOCTaToqHO n o a p o ß H o  «3 A o a ie H a  b p a ß o i e  [4 ]. 
T a M  « e e  yK a3 aH a  h npH M eH aeM aa  a a h  s t o t o  a n n a p a T y p a .

H a  p n c. 1 npHBeAeHbi (JiyHKHHH p a cn p eA eA eH H a  b h c o t  A o p o iK -  
Hbix HepoBHOCTeft F ( Q ) ,  n o jjy qeH H b ie  o ß p a ß o iK o ft  aa n H ce ft  M HKpo- 
ripo^ iH A eft yqacTK O B C A eA y io in H x  A o p o r :

1 —  cKopocTHoft Aopon i a3T0ApoMa (ueMeHToßeTOH), o 9 =  
=  4 ,3 MM\

2  —  MoCKOBCKOft KOAbneBOft A o p o rH  (u eM eH T oß eT O H ), o 9*= 
=  8 ,3  MM-

3 —  ÜMHTpQBCKOiro m o c c e  (a c tJ ia A b T oß erc iH ), <yq =  14 m m ;
4  —  irpyHTOBoft A o p o rH  aB TO ApoM a, a g =  16,ß m m ;

5 —  A o p o rH  Y rA H q — Pbiß.HHo;< (ß yA b iiK H H K ), o g=22,8 m m .
3 a n n c b  M H K ponpoijiH Aa ß b iA a  BbinoAH eH a n p n  c k o p o c t h  40  km /h

(3a;nacb M H K ponpo^ iH Aa rp.yHTOBoft A o p o rH  n p n  c k o po c th  
20 k m / h ).

M H o rn e  a B T o p u  (1 , 5 ] o m ieq a iO T , m to  p a c n p e A e A e H n e  A op oa cH b ix  
HepoBHOCTeft (a  TaKJKe KOAeßaHHft aB TO M oßH Aa) ßAH3KO k  H op- 
M aAbHOM y aaK O H y p a cn p eA eA eH H a . Ph c. 1 no3B O AaeT  caH TaTh  
s t o  yxB ep jK A eH H e  npaBHAbHbiM . O a p a M e T p  T a x o r o  p a c n p e A e A e ­
HHa —  c p e A H e K B a A p a T H q «a a  Bb icoT a  HepoBHOCTeft <yq —  M o s c e i 
ßbiTb on p e A e A e H a  n o  rp a iJn iK y : -b K a a ecx B e  BeAHaHHbi <sq m o jk h c  
npHHHTb 3HaaeHHe a ß c iw o c b i t o h k h  KpH Boft ä a h  o p A H n a T b  
0,84  h a h  0 ,16 . M a T e M a T H a e c K o e  o iKH AaH H e, ecTecTBeHHO, paBHC 
H yA io , h t o  C A eA yeT  H3 o n p eA eA eH H a  M H K ponpo ijiH Aa h MeTOA? 
e r o  aanMCH.

OyHK-UHa p a cn p eA eA eH H a  b h c o t  ä o p o jk h h x  HepoBHOCTeft 
OTHocHTeAbHO n p ocT O  in oA ya a eM a a  o ß p a ß o T K o ft  3anHCH M HKpo 
rtpoiJiHAH, A a e T  b K a a ecT B e  xap aK Tepn cTH K H  p o b h o c th  a o p o iK H o i 
noBepxHOCTH cp eA H eK B aA p aT H qH oe oTKAOHeHHe. 3 t o t  n a p a w e T j 
ou enH B aeT  AHuib BeAHaHHy ( « a M n A H T y A y » )  o o B M iym a io m e ro  B03
Aeft'CT.BHH AOpOHlHblX ’HepOBHOCTeft 'Ha aBTOMOßHAb, HO He yaH Tb i 
BaeT aacTO TH bie CBoftcTBa s r o r o  B03AeftcTB H a, h t o  c yu ie cT B eH iii 
CHHJKaeT SH aaeH H e T a K o ft xapaK TepncTH iK H .

B o a e e  n oA H o  CBoftcTBa MHKponpoiJiHAH x a p a K T e p n a y e T  tJiyHK 
HHH CneKTpaAbHOft nAOTHOCTH A'HCHepCHH B03AeftCTBHH AOpOJKHH.' 
HepoBHOCTeft Ha aBTOMOßHAb. 3 i a  «JjyHKU'HA 5 5 ( 03) ,  Ha3biBaeM a: 
raKJKe cn eK Tp oM  m o u ih o c th , sH epreTH aecK H M  cn eK T p oM  h n p o c n  
cn eK Tp oM , n oK a sb iB a eT  p a c n p e A e A e H n e  h a o t h o c t h  Ä «c n ep cH i
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F(9) cooTHOineHHeM  M e w a y  cpeaH H M  apnc^M eTH qecxH M  qcP.a n cp e an e - 
KBaApaTHqHbiM  a q :

l

—  =  l / —
Q cp .a  *  2

1 ,2 5 2 .

O n p ea ea H B  c p e a n e e  apacfiM eTH qecK oe qcp.a.i h yM n o a c H « e ro  
Ha 1,252, n o jiyqH M  c p e a H e K B a a p a T n q H o e  a q ,\ K B aa p a T  n o c j ie jH e r o  
a a e i  a n c n ep cH io  Mi- n p H  o n p e a e a e H H «  a a cn e p cH H  s th m  .MeToaoM 
O T n a aa eT  H eoöx o aH M ocT b  b  K B a a p a r o p a x ,  KO Topbie 3aMeHHK>Tca

a )

S )

Uq ( t )
-  1 - + L

K v i U j t ) Kqii

1 - J * . 4

Uqi ( j )  | Xhlf0 Ftpj  \Uqi (t)| d t -  Um

P h c .  1. 2*KonepH 'M eHTajibHbie (JrynKUHH p aen p ea ea eH H H  MHKpo- 
iip o (j )n jie f t  (iiO M ep a  k p h b h x  cooT B eTC TB y ioT  HOMepaM yq a cT K O ß ).

b qacTOTHOM aH an a3 0 H e , 3aHH.MaeMOM anaaH3HpiyeM biM  npou ecco ;M . 
n j io m a a b  n o a  k p h b o h  4>yHKiu,HH S q (co ) paBH a aHcm epcHH c a y q a ft -  
n o r o  n p o p e c c a ,  b  aaHHOM c a y iq a e  aH cn epcH U  b m c o t  a o p o jK H b ix  
iiepaB H O cTeft, x o p e H b  H3 (KOTopoft a a e T  cp e aH e K B a a p a T H q H y io  
B b ic o ry  H epO BH ocTeft. TaK H M  o ß p a a o M , 3Ta (JjyHKUHB x ap aK T ep H - 
3 y eT  KOJlHqeCTBeHHO H qaCXOTHWe CBOHCTBa B03aeHCTBHH MHKpO- 
npO t[)H afl, H eejTH qH H y OTOCO B03aeHCTBHH.

SKCinepHiMeHTaabHO t o h k h  4>y.HKUHH cn eK T p aa b H o ft n a o T «o c T H  
o n p e a e a a io T  c n o iM om b io  c n e K T p a a b H o ro  a n a a H 3 a T 0 p a , c o c t o h - 
m e ro  H3 H a ö o p a  qacTO TH bix  n o a o c o B b ix  4>HnbTpoB c  TecHO n p n - 
M biKaiom HM H irpaH H paM H  h  y cT p o ftcT B  a a n  on p eaeaeH H H  a n c n e p -  
c h h . Ü 3  B cex  c o c T a ß a a io m H x  MHKponpoiJ)HaH q ( t ) ,  n o a a H H o ro  
Ha aH aJ inaaTop , b m x o h h o h  c u ra a n  K a w a o r o  cjjHabTpa q i ( t )  ß y a e T  
c o a e p m a T b  aH iub  T e  c o c T a ß a a io m H e , qacTO Tbi K a r o p b ix  aea raT  
b n p e a e a a x  in oaocb i nponycK a iH M a rfm abTpa. O n p ea ea H B  a n c n e p -  
c in o  <b  n p e a e a a x  K a a ra o a  qacroT H O ft n o a o c b i h  pa3aeaH B  ee 
Ha m u p H iiy  3t o h  n o jio c b i,  n o a y q a iO T  p a a  t o h c k  k p h b o h  cn eK T- 
paabHOH naOTHOCTH, n o  KOTOpblM ‘npOBOaHTCH H BCH K pH B aa. 
CyM .M a au cn ep cH H  n o  ®ceM  qacTOTHbiM  n oaoca .M  a a e T  a n c n ep cH io  
M H K ponpocjjH aa b  H ccaeayeM O M  aH an a3 0 H e  w atTO T, K o io p b if l
b  aaHHOM c a y q a e  a e * H T  b  n p e a e a a x  o t  1,39 a o  141 J/cen 
(H a n  0 ,2 2 1 — 22,45  z t f ) .

U n c n ep cH H  b  n p e a e a a x  qacTO TH oft n o a o c b i M oaeeT öb iTb  o n p e - 
a e a e H a  c a e a y io m H M  n peo6pa30B aH H eM :

^min~ ^max

P h c .  2. C ip y K n y p H b ie  cx eM b i n oa yq eH H a  a n cn ep cH H :

a  —  c  no.Mombio KB aÄpaTopa; 6  —  c noMOiu,bio ä h o ä o b ; 1 —  nojiocoBOft 
(J)HJibTp; 2 —  KBaÄpaTop, 3 —  HHTerpaTop; 4 —  ÄHOÄbi; U q ( t ) —  Hanpn>Ke- 
Hne, npeflCTaBJiaiom ee 3anHCb MHKponpO(}>H;iH; U q i( t )  —  cocTaBJiflK)ma5i 
MHKponpo(j)HJiH, jieacam aH  b t o ä  n o jio ce ; —  K03(t)(|)HHHeHr ycHJieHHJi 

f-T o ro  (JiH^bTpa; K u i  —  Koa4>4>HltH6HT n ep eÄ a 1! «  i-T o ro  H H TerpaTopa ; U u i  —  
Bbixo^HOe H anpam eHHe i-T o ro  H H TerpaTopa.

aH oaaM H . 3 t o  cym ecTBeH H O  y n p o m a e T  a n n a p a T y p y ,  h c rp y K T y p -  
Haa c x e M a  n p n o C p e T a e T  B iia , noiKa3aHHbiH Ha pn c . 2 , 6 .  B  s to m  
c a y q a e  a H on ep c n a  b n p e a e a a x  ( - t o h  n o a o c b i n oacB H Tb iB aeTca  
n o  4>opM yae

/ U u i  aq  1,252  \ 2

M i  =  ----------- 1------------- ■
V K t i K u T  )

npn onpeaeaeHHH t o b o k  k p h b o h  cneKTpaabHoft naornocTii 
Obian Hcnoab30BaHbi noaocoßbie (jjnabTpbi o t  cneKTpoiMeTpa 
THna CHM. Tax KaK noaoooBbie (JiHabTpbi cneKTpoMeTpa CHM 
He no3BoaaioT aHaananpOBaTb qacTOTbi MeHee 1 zu,, t o  na ABM 
6bia «aöpaH eme paa noaocoBbix 4>HabTpO'B, KOTopbie no3BoaHaH

rae T —  BpeMa naöaroaeHHa peaaH3au,HH cayqaÜHoro npouecca.
C T p y K T y p n a a  c x e M a  n oa yq eH H a  a a cn e p cH H  a a a  o a H o ft  n o a o c u  

n p H B eaeH a  Ha pnc. 2, a.
U n c n ep cH H  b  n p e a e a a x  « -t o h  q a cTO Tn oft n o a o c b i n oacB H Tb i- 

b a eT c a  n o  cj)0 P Miy.,l e

K u i K H iK -0 l  T

rae a q —  M a cm T a 6  sanncH M«Kponpo(})Haa.
T lp n  ii3BecTH 0M  B irae  (jjymKUHH p a c n p e a e a e H H a  a H c n e p c n a  m o - 

>KeT -ÖbiTb o n p e a e a e H a  ö o a e e  n p oc T H M  cn o c o ß o M , 6e3  B03iBeaeHHa 
p ea a H 3 a n H ii b  K B a a p a T . Tan KaK  p a c n p e a e a e H n e  HepOBHocTeft 
M H Kponpo<})H aa n o a n H u a e T c a  H opM aabH O M y 3aK 0 H y p a o n p e a e a e -
H.Ha, t o  a^iH o n p e a e a e H «a  a n cn ep cH H  m o j k h o  B ocn oab 3 0 B aT b ca

pacn iH pH Tb aH ana30H  aH aan 3 H p yeM b ix  qacTO T a o  0,221 zu,. 
B a o K -c x e M a  n o a o c o B o r o  (JjnabTpa, H aÖ H paeM aa Ha ABM, noKa- 
3aHa Ha pn c . 3. O H a  c o c t o h t  H3 a s y x  K o a e S a T e a b H w x  3BeHbeB, 
coßpaH H brx Ha y c n a n T e a n x  1— 3  h 4 — 6 , conpoTH B aeH H H  h koh- 
a e H ca T o p o B  n x o a n b ix  u en e ft h o ß p a T H b ix  CB a3efl. T a M  are  n oxa - 
3aribi a n o a b i h H H T erp aT op  Ha y c n a H T e a e  7.

P e a y a b T a T b i c n e K T p a a b H o ro  a n aaH 3 a  3anH ceft M H K p on p o^ H ae i’i 
yn oM H H yTb ix  yqacTK O B  n pH B eaeH b i « a  p n c. 4 b  BH ae rpa(j)H,KOB 
b aorapH (}>M HqeoKHX K o op a H H a T a x . Ha rp a ^ H K a x  3KcnepnM en- 
TaabH b ie TOqKH yCaOBHO COeaHHCHbl epaM b lM H  aHHHHMH, HTüßbl 
no'Ka3aTb, K aKH e t o h k h  k  KaKO'M y a o p o * H O M y  y q a c T K y  (,KpH- 
Bbie 1— 5 ) o th o c h t c h .  CpaB H eH H e cp eaH eK B aap aT H qH b ix  b h c o t , 
o n p e a e a e H H b ix  n o  (j’ yH K 1! 1111 cn eK T p aa b H o ft naOTHOCTH h n o  4>yHK- 
H H « p acn p ea ea eH H H  a a a  o a H o r o  h  t o t o  okc  y q a c r K a ,  n oK aaaao , 
h t o  M aKCHM aabHoe p a cxo> K aeH n e  M e a ra y  hhm h He npeBbiuraeT 
10% - 3 t o  CB naeTeabC TB yeT  o  B n oaH e ya o B aeT B O p H T eab H o ft p a ß o re  
aH aaH 3 aT o p oß , H aßpaH H bix Ha ABM.
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/Iah annpoKCHMHpoßaHHH SKcnepHiMeHTa.ibHo noAyqeHHbix 
cneKTpa.ibHbix nAornocTeft ApoÖHO-pauHOHaAbHbLMH tjjyHKUHHMH 
6biji inpHMeneH .Mexoa npHÖAHJKeuHH, acHOBaHHbift Ha 3aMeHe 
,XOrapH(j)MHHeOKOÜi KpHBOft npHMOA'H'HeftHbIMH COHpHcaiOIUH'MHCH

Sg(u) m m 2 een

1 W (j i/cex

P hc. 4. SKcnepHMeHTaAbHbie (JiyHKUHH cneKTpaAbHoft ruioTHOcru 
MHKpOnpO(J)HJieH.

0Tpe3KaM H . HiHJKe npH BeAeH b i an a jiH TH 'iecK H e iBbipancenHH cn eK T- 
pa jIbH blX  njlOTHOCreH B03AeftCTBHH AOpOJKHblX HepOBHOCTCH 
yn oM H H yTb ix  yqacTK O B :

„  7,65 ( « . » +  97,8)
• V ( “ )  = '

S q i  ( » )  =

S g 3 (<u) =

(o« +  3,74) 
30,6 (o>2 + 97,8) 

(«* +  3,74) 
72,9 (co2 + 61,7) 

(<o4 +  3,74) 

43,4 (o>2 + 155)

q i  ~  (m4 4 - 3 ,7 4 )  ’

1928 (o>2 + 19,45) • (m2 +  621) 

(<o4 +  3,74) • (<o2 +  2490)

HejiHHeHHoerH  x a p a K T e p hcthk a.M OpTH3aTopoB, p e c c o p  h cy x o ro  
TpeHHH B HHX, HCJiMHeHHOCTH Xapa'KTepHCTHK UJHH H IlO Tepb 
3 HHX, B03M0JKH0CTH O TpblBa KOJiec OT -ÄOpOPH ,H OirpaHHMHTejieft 

» x o a a  p e c c o p .
B K anecTB e o ö o ö m eH H b ix  K o o p ju m a T  chctcmh npHHHTbi h £2. 

Z \ H Z2 H Z  —  BepTH KajIbH bie KOOpÄHHaTbl o c e ft  KOJiec, TOHeK 
Ky30B a H aA  ochmh KOJiec h B epTM K ajibH an  K oop Ä H H aT a  iieH Tp a  
M acc ‘BO^HTeJlH, inpH-HCM HHßeKC « 1 »  OTHOCHTCH K Iiep eÄ 'H e fi HaCT-H
aBTOMOÖHJiH, a HHAeKc « 2 »  —  ik aaA H e ft. 9th K oop ^ H H aT b i otc^h-
TblBaiOTCH o r  nOJIOH^eHHH COOTBeTCTByiOmHX iMaoe, B KOTOpblX 
ohh HaxoüHJiHCb ö b i n p n  iHeaetJjopM HpoBauHbix u iH H ax, p e c c o p a x  
h no^yiHKe cHaeHba Boa,HTejiH. npH 3tom BepTHKaJibHbie KOJieöa- 
HHH aBTOMOÖHJiH OHHCblBSIOTCH CJiejiyiOm eH CHCTeMOH ÄHC()(j)epeH” 
UHaJibHbix ypaBH eH H ft:

F m  Fp i
C i =  2  —  —

F  ui2 F p 2
4 ------ —  2 — - -

m 2 t n 2
■ g ;

F pl
^ i = 2 —

2 Fpi Fc
(  d C \*

m3 L t *
\ ml ml )

F P2 
* = 2  —  

m2

Foi
- 2  —  

m3

Fc (  C d  \

L
\  m 2 m3 )

z  —
F c _

g ,

—  g-,

—  g-,

rue

M f

1 « 2+ p 3 ’

*  M f  _

6 2 +  p2 ;

M  p2
m 3 =

a b  —  p2

3 t h  (J)yHKUHH i\ioryT ßbiTb Hcnojib30Ba;Hbi a j ih  nojiyaeHHa 
paoaeTHbiM rnyieM cneKTpa aepTHKajibHbix KOJieöaHHft aBTOMO- 
ö h a h  npn jiHHeapH3auH.H ero iynpyrHx h AeMmjiHpyiomHx xapax- 
iepHCTH'K. Oah3ko npn yiaere peajibHbix HeAHHeftHbix xapaacre- 
P h c t h k  aBTOMOÖHJia pacqeT cneKTpa ero BeprHKajibHbix KOJieöaHHft 
no oneKTpy B03Mymaiomero BOSAeftcTBiiH MHKponpcxjiHAH HeB03- 
MoareH. B 3 t o m  cjryqae a a h  nojiyaeHHa CTaTHCTHaeoKHX xapax-
TCPHCTHK npUXOAHTCH npOBOAHTb aHaJIH3 CaMHX KOJieöaHHft 
aBTOMOÖHJiH.

PaccMOTpHM b KaaeciBc inpHMepa nojiyaeHHe c noMombio 
aanHceii MHKponpoijiHJiH ii A B M  cTaTiicTimecKiix xapaKTepucmK 
BepTHKajibHbix KOJieöaHHft rpy30Boro 3btomoöhjih 311J1-130 
npn ero ABnareHHn no ynoMHHyTbiM yaacTKaM Aopor. 
PacaeTHaa cxeMa, corjiaciio KoTopoft Ha A B M  «aö'Hpajiacb MaTe- 
MaTHaecKaa MOAejib aBTOMOÖHJiH, öbijia cocTaBJieHa c yneTOM

p —  p a A H yc  H H epm iH  K y30B a 3 b to m o ö h jih  c  rp y3 0 M , 
HCKJHOH3H BOAHTejIH; 

t  h  J  —  paccTOHHHH o t  ueH Tpa  M acc  K y3 0 B a  a o  n ep eA - 
n e ft  H SaAHCH OCH COOTBeTCTBeHHO; 

c  h d  —  paccTOHHHH o t  u eH Tpa  -Macc BOAHTeAH a o  ne- 
peA H eft h 3aAH eft o c h  COOTBeTCTBeHHO;

F m , F p ii F c —  noAH bie AHHa,MHnecKHe peaKAHH u i «h h ,  peccopbi
H mOAyni'KH C’HAeHbH BOAHTeAH, BKJIIO'ialOLHIie 
ynpyirne h  AßMniJiHpyioinHe cocTaBJiaiomHe.

ABTOMOÖHJib 3HJI-130 c  rp ya oM  4000 /ca, BO AH TejieM  h A B yw a  
i ia c c a * « p a M H  KaK KO JieöaTeJibHaa CHCTeM a xapaK TepH 3yeTC H  
cjieAyiom H iM H  h h c jig b u m h  3HaneHHHMH n apaM eTpO B  (4]: 
m  =  0,232 Ke- ceK2- cM ~ { ; mi=0,551 /ca-ce/c2 -cx «_ 1 ; m 2—
=  1,07 KZ-ceK2-CM~l ; M = 7,05 Kz- ceK2-CM~x\ L = 380 c m \ a —  
=  279 c m ;  6=101 c m ;  c = 1 1 0  c m , d  =  270 c m ;  p =  162,5 c m .

B n p o n e c c e  p a ö oT b i o e o ö o e  BHHMaHHe ö h j io  yA eaeH O  B on p ocaM  
to h h o c th  pe3yjibTaTOB, n oA yn a eM b ix  c noMombio sjieKTpöMOAeJiH- 
pc-BaHHH. Tax K a «  p a H ee  h  t o h h o c t h  sanHOH MHKponpocjiHJiH,
H HOJIHOTa COOTBeTCTiBHH npiIHHTOH paOHeTHOH CXeMbl AeÖCTBH- 
TeAbHOM,y aBTOMOÖHAIO HpOBepH JIHCb TOJIbKO TeOpeTHHeCKlI 
H KOCBeHHblMH MeTOAHMH, TO ÖblAO npOBeAeHO mpHMOe OpaBHeHHe 
KO AeöaH iift M aTeM aTH H ecKoft MOAeAH 3 b t o m o ö h a h  Ha san ncH  
MHKponpocjiHJiH h  e r o  A e ftcT B iiT e jib H b ix  KOAeöaHHH Ha A o p o r e .  
Z Ijih O T oro  öbiAH n p oB eA eH b i Ha o a h o m  H3 AopoHCHbix y q a c m o B  
iia r y p iib te  HcnbiTaHHH aBTOMOÖHAH 3HJ1-130 h  r io jiyn eH b i o c iih j i- 
A orpaM M bi ycKOpeHHft Kyso-Ba «  nporHÖOB p e c c o p . O A H oapeM eH H O  
Ha 3t o m  y n a e m e  ö b u ia  n p oB eA eH a  3 a n n cb  .MHKponpocjiHjTH, 
n o  K O Topo ft 3aTeM  «n p o K a T b iB B A a c b »  M aTeM aTH neoKaH  MOAeJTb' 
3TOTO aBTOMOÖHAH, H TaKJKC ÖblJIH nOJIVHeHbl OOHHAAOTpaMMW 
ycK opeH H Ö  Kiy30Ba h  nporH Ö O B p e c c o p . CpaB H eH H e ocu.HAAorpa.M M , 
n oA yqeH H b ix  n p n  H a iiypH b ix  «c n b iT a H iin x  h Ha M oaeA H , nc/Ka3aAO 
HX BnOJIHe yAOBAeTBOpHTeAbHyiO  CXOAHMOCTb. 3 t 0 CpaBHeHHe 
nO AT B ep iK AaeT  He TOAbKO TOHHOCTb lMOAeAHpOB3HHH, HO H TOq- 
HOCTb 3anHCH MBKpOnpo4)HAH. CAeAO BaTeAbH O , pe3 yA b T aT H  
iiOCAeAOBaHHH B epTH KaAbH bix  KOAeöaHHft aBTOMOÖHAH, n o A y q e ii-  
Hbie MOAeA-HpoBaHHeM c n oM o m b io  3 an n ca H H oro  .MHKponpotjiHAH,
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MOJKHO OHHTaTb BUOJIHe ÄOCTOBepHMMH H OriHpaTbCH Ha HHX 
npH (J)OpMyjIHpOBaHHH Tex HJIH HHblX BblBOÄOB.

ZIjih  ouenK H  norpeu iH O CTH  onpeu e jieH H H  (JiyHKUHft cn eK T p a jib - 
HblX HJIOTHOCTeft ^HCnepOHH BepTHKaJIbHblX KOJieÖaHHH aBTOMO-' 
öh jih , homhmo HejiHHeftHOH, ißbijia paccM O TpeH a h J im ieapH aoB aH - 
H aa  p a c n e ra a H  c x e M a . ’ <J>vhkuhh cn eK T p a jib H o ft njioTHOCTH 
ÄH cnepcH H  ycK opeH H H  K y30B a , nporHÖOB p e c c o p  h uihh 
äJih jiHHeapH30BaHHOH p acn eT H o ft cxeM b i öh jih  n o jiy q e H b i c  n o -  
M o iH b io  M OuejiHpoBaHHH Ha ABM  h H H a jiH 3 H p y iom ero  lyc rp o ftcT B a , 
a Tax?K e p a cn e ra b iM  n y re M . M aKCHM aJibHbie p acxo jK aeH H H  opnH - 
HaT T ö q eK  (JnyHKunft cn eK T p a jib H o ft t i j io th o c th  KOJieöaHHH 
jiH H eapH 30BaH H 0H  cxeM b i, n o jiy q e H H b ix  othm h AByiMH c n oc oö a M H , 
He n p eB b iu ia iO T  10% . H c x o ä h  H3  s t o t o ,  m ojkho o>KHuaTh, h to  
riorpeu iH O CTb on p eu e jieH H H  s t k x  (J)yH»u,HH h äJih HejinueftHO fi 
cx eM b i, n p ea cT a B ju H o m eH  peaJibH bift a «T O M O iö «jib , He ö y u e T  n p e -  
Bb im aTb  3T0Ü BejIHHHHbl.

CTaTHCTHHeCKHe X ap  aKTepHCTH'KH .BepTHKaJIbHblX KOJieöaHHH 
rp y 3 0 B o r o  3 b t o m o 6.h ji5i 3HJI-130 n p n  e r o  HBHJKeHHH c o  c n o p o -  
CTbio 40 km/h ho ynoM H H yTb iM  lyqaciiK aM  (1— 5) u o p o r  npHBeueHbi 
na p n c . 6, 6 ih 7. Ha pn c. 6 n oK aaaH b i K pH Bbie cn eK T p a jib H o ft
HJIOTHOCTH. ycK opeH H H  TOHKH K y30B a H3H n ep eU H eft OCbK).
Ha KpH Bbix HMeiOTCH Ä B a  'MaKCHMyM a: n epB b ift b  p a fto n e  c o ö -  
CTBeHHblX qaCTOT KOJieöaHHH KyaO Ba H BTOpoft, MeHblUHÜ,
b p a fto H e  coöcT B eH H b ix  'la cTO T  KOJieöaHHH KOJiec. n ocK O J ib K y 
ruiaBHOCTb x o u a  aBTOMOÖHJin oHeHHBaeTCH n o  yeKopeH H H M  e r o  
K y30B a , t o  rpa|)H K H  na p n c . 5 M o ry T  c jiy jK H T b  ocH O Bam ieM
ä j ih  TaK o ft oueuK H .

Ha pn c. 6 n oK aaaH b i KpHBbie cn eK T p a jib H o ft h j io t h o c t h  U H enep- 
ch h  nporH Ö O B n ep eu H u x  p e c c o p . OcHOBHan M a c c a  u H cn epcH ii 
cocp eH O T on eH a  b  p a fto n e  c o ö d B e H H o ft  qacTO Tbi K y30B a . C oöcT B eH - 
Hasi n acTO Ta  K o jie c  Ha U H cn ep cH io  npoDHÖOB p e c c o p  h o h th  
K e H jH m eT, aa HCKJnoneHHeM yn a cT K a  5. Ha pnc. 7 noK aaaH b i 
KpHBbie cn eK T p a jib H o ft njioTHOCTH ÄH cnepcH H  nporH Ö O B u ihh  
n ep eu H H x  KOJiec. rpacjiH KH  Ha p n c. 6  «  7  M onyT  Ö H Tb n cn o jib 3 0 - 
BaHbi 'H jih p a cu eT a  p e c c o p  h iuihh Ha ycT a J ioeT b , a pn c . 7  —  
TaKJKe h h jih  onpeneJ ieH H H  c n e r r p a  nepTH KaJibH bix uaBJieHHft 
K o n e c a  . Ha H o p o jK H y io  noBepxH O CTb, t h k  k h k  oh  n o jiyqa eT C H  
yMHOJKCHHeM c n eK T p a  nporHÖOB niHHbi Ha K B a n p a T  ee S K eem ocTH .

C u o M o m b io  ([jyHKUHft pacn peH eJ ie iiH H  KOJieöaHHH a®T0 M0 ÖHjiH 
M o ry T  öb iTb  o n p e u e jie H b i 'b o p o h th o c th  npeßbiu ieHHH a on ycT H M b ix

Phc. 6 . CneKTpaJibHbie h jio thocth  nporHÖOB peccopu.

P h c . 7. CneKTpaJibHbie njioTHOCTH nporHÖOB uihh.
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ycKopeHHH KyaoBa, npoöoeB  noaßecKH h o t p h b o b  iiuhh o t  a op orn . 
H anpnM ep , nocrpoeH H e 4>YHKU'H;1 pacnpeaeaeH H a npar.HÖOB 
n ep e jH e fi iuhhm  3 b to m o 6 h jih  3HJI-130 n o K a a a a o , h t o  npn c k o -  
pocTH 40 K M jn  BepoHTHOCTb OTpbißa n epeaH ero  K oaeca  o t  a o p o ra  
c öyjibiJKHbiM noKpbiTHeM paBHa 20 % .

B p a o o T e  16] npHBeae'Hbi H eKO Topb ie p ea y jib T a T b i € T 3 th c th -  
q e c K o ro  H cca ea oB a H H a  K o a eöa H H ft aBTOMOÖHaa Ha ABM  
n p n  H aea .iH 3H poB aH H oft jiHHeiiHOH pacaeTH O H  cxeM e. I l a a  Bb iacH e- 
HHH nOrpeiUHOCTH, BHOCHMOft a H H e a p K 3 a H H e ft  B HC'CJieaOBaHHe 
aBTOM oOiiJifl, ß b ia o  n p o B e a e H o  cpaBH eH H e onekTpaJ ibH bix  na.oT- 
tlOCTeft KO.ießaHHH HeaHHeÜHOft H aHH eapH 30BaH H 0ft paCHCTHblX 
cxeM  n pn  «n p o K a T b iB a H H H » h x  n o  oaH O M y h TOM y a t e  y q a e r K y  
a o p o r n .  Ha p n c . 8  npH BeaeH b i rpa(|)HKH c n e K r p a jib h bix n a o m io -

P h c .  8 . C n eK T p a jib H b ie  i iu io t h o c t h  a e ftcTB H TeabH o ft HeaHHeÜHoft 1 
H HaeaJIH3HpOBaHHOH JIHHeftHOH 2  CX6M.

CTeft ycK op eH H H  t o h k h  K y a o s a  H a a  m ep eaH eft o c b io  h  n p o rH öo B  
uiHHbi n e p e a H e r o  K o a e c a .  H 3  rpa<]>HKOB B H an o, m t o  jiHHeapH3au.nH 
cym ecT B eH H o  «3 M e H iie T  (J iopM y k p h b h x  cn eK T p aa b H b ix  naoTHOCTeft 
h, ca ea o ß a T ea b H O , a a e T  «c K a jK e H H o e  n p e a c ra ß a e H H e  o  a e ftc rB H - 
T eabH b ix  K o a eöa H H H x  aBTOMOÖH.TH. H o s T O M y  :npH peu ieH H H  a a a a q  
O B3aHM0aeHCTBHH aBTOMOÖHHH C a o p o r o f t  JIHHeapH30BaHHaH c x e -  
M a MO>KeT p a c c M a T p m a T b C H  aH iiib  KaK  n e p ß o e  npHÖaHJKeHHe, TaK  
KaK HeaHHeftHOCTH n rp a iO T  cy m ecT B eH H y io  p o jib  b  K o a eöa T e a b H b ix  
n p o u e c c a x  aBTOMOÖHaa.

CTaTHcnwecKoe HccaeaoBaHHe «poueccoB B3aHMoaeftcTBHH 
aBTOMOÖHaa c aoporoft aaeT oö'beKTHBHbie aaHHbie aaa oueHKH

K aaecTB a aBTOMOiÖHabHoft n oaB eoK H  h p o b h o c th  a o p o iK H o ro  
noKpbiTH a. O u eH K a  K aqecTB a  n oa n ecK H  o c y m e c T B a a e T c a  c o n o e ra B -  
aeHHeM  CTaTHCTHqecKHx xapaK TepH C TH K  K o a eöa H H ft pa3HHqHbix 
aBTOM Oönaeft h j i h  pa3HHHHbix BapnaHTOB o a H o ro  aBTOMOÖHaa 
rip,H h x  asHJKeHHH n o  oaH O M y h TOiMy «< e  y a a c T K y  a o p o r a .  
C o n ocT aB a eH H e  CTaTHCTHqecKHx xapaK TepH C TH K  K oaeöaH H ft 
o a H o ro  h T o ro  * e  aBTOMOÖHaa n pn  e r o  a B H xeH H H  n o  pa3- 
aHHKTblM aopO raiM  II0 3 B 0 aaeT  OIieHHTb OTHOCHTeabHyiO pOBHOCTb 
h x  noKpbiTHH. H a n p H M ep , b T a ß a n u e  npH BeaeH b i a ö c o a K m ib ie  
h OTHOCHTeabHbie cpeaH eK B aapaTH H H b ie  BeaHHHHbi b h c o t  H epoß - 
HOCTeft MHKponpocJiHaH a o p o x H b ix  ynacTKOB 1— 5  h x a p a «T e -  
pncTB K  K oaeöaH H ft aBTOMOÖHaa 3MJ1-130 Ha h h x , n oayqeH H b ie  
c noMombio ABM.
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1 4,07 1 80,2 1 2,32 1 1,57 1
2 7,95 1,95 110 1,37 3,65 1,57 1,61 1,03
3 12,94 3,18 113,6 1,42 4,49 1,93 1,8 1,15
4 15,2 3,74 117,3 1,46 5,19 2,24 1,98 1,26
5 21,15 5,2 552 6,89 29,3 12,6 12,96 8,26

B H a c T o a m e e  BpeM a b M o c k o b o k o m  aBTO M O önabH O -aopojKH O M  
HHCTHTyTe n p oB oa H T c a  o n p e a e a e H H e  aH aaorH H H b ix  BeaHHHH 
h a a a  a p y r n x  TnnoB  aBTO M O önaeft n pn  pa3aH H H bix c K o p o c T a x  
h x  aBH>KeHHa n o  la o p o ra M  c  pasHbiM H THnaM H noKpbiTH ft. 
3 t o  tno3BoaHT o n p e a e a H T b  onT H M aab H y io  o ö a a c T b  q n c a o B b ix  
xapaK TepH CTH K p o b h o c th ,  b K O Topo ft HHTeHCHBHOCTb K oaeöaH H ft 
aBTOMOÖHaa He ö y a e T  in p eB ocxoaH T b  H a n e p e a  a a a a H H o ft BeaH- 
qHHbl. O aH aK O  HOpMHpOBaHHe T3KHX HHCaOBblX XapaKTepHCTHK 
T p e ö y e T  H aK onaeH H a a a u H b ix  CTaTH C TiiqeoK oro  H ccaeaoB aH H a 
K H K p on po tjiH aa  h K o a eöa H H ft aBTOMOÖHaa, a TaKH te T exH B K o- 
3K0H0MHHeCKHX OÖOCHOBaHHÖ.
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O C f c > M 3 M O A O r M M e C K M X  K p H T e p H A X  n A O B H O C T M  X O f l Q  a B T O M O Ö M A S l

A - p  rexH. HayK P. B. POTEHBEPr, H. M. BYPJ1AHEHKO

B O BCEX c a y q a a x ,  K o ra a  n p H xoa 'H Tca  co 3 a a ß a T b  aBTOMOÖHan 
H au  a p y r n e  c p e a c T B a  H ageM H oro  Tpam on op Ta  a a a  n ep eB osK n  

a io a e ft , n eoö x oa H M O  3HaTb Te KpH TepnH  naaBHOCTH x o a a ,  r o t o - 
pb ie o n p e a e a a iO T c a  om ym eH H aM H  w eaoB eK a .

H'3.BecTH0 ö o a b iu o e  q n c a o  p a ö o r ,  H anp aB aeH H b ix  Ha OTbicKaHHe 
n oaoÖ H b ix  KpH TepneB . P a c n p o c T p a n e H a  c a e a y io u ia a  cx e M a  n c c a e -  
aoßaH H H : a io a e f t  n oa ß e p ra iO T  rapM O H nqecKH M  K oaeöaH H aM  Ha 
n aa -T ^ op M e , a 3aTeM  cnpau iH BaiO T o ö  o m y m e H H a x  b c o o t b 6 tc tb h h  
c  T o ii n a «  HHoft oaeHOHHoft iu K aaoH . B a a ab H e ft ’ineM  cyÖ beK TH B - 
Hbie om ym eH H H  a io a e ft  CTpeM HTca Bb ipasH Tb q e p e 3 aM naH T .yay «  
qa cT O T y K oaeöaH H ft n aa r ifiop M b i.

Z Io  n a c T o a u ie r o  BpeMeHH He ycT aH O B aen o  o n p e a e a e H H b ix  KpHTe- 
p n eß  naaBHOCTH x o a a ,  y a o ö i ib ix  a a a  p a c n e T a  naaBHOCTH x o a a  aB-

TOMOÖHaeft h n o a o ö i ib ix  hm c p e a c r a  H a3eM H oro  T p a H o n o p a a . 3 t o  
oÖT>acHaeTca caeayiomHMH o co ö eH H o cT H M « öoabu iH H CTBa H3BecT- 
Hbix p a ö o T :

1. Bo3M ym eH .H a, c o o ö u ia e M b ie  q e a o B e K y , n o c a r  HOKyccTBeHHbift 
x a p a K T ep . B e 3  a o c T a T o q H b ix  o c H 0 3 a H «ft  n p e a n o a a ra e T c a ,  h t o  
rapiMOHHqeoKHe K oa eöa H H a  a ß a a iO T ca  ecTecTBeHHbiM  aBHJKe'HHeM 
a a a  q ea o ß e K a . B aeftcTB H TeabH ocTH  npHBbiqHbift a a a  q e a o f le K a  pe- 
hchm  —  x o a b ö a ,  n p e a c T a a a a e r  c o ö o ft  n ocaeaoB aT eab H O C T b  n oa i> e - 
m o b  h  n aaeH H ft, c o n p o B o m a a e M b ix  ToaqK aM H  n p n  nocTaH O B Ke h o - 
t h  Ha 36M aio. H e T  ocHOBa.HHft n o a a ra T b , h t o  BepTBK anbH bie n ep e - 
M em eH iia  T e a a  q e a o ß e K a  noaqH H aioTCH  rap M O H «qecK O M y 3aKOHy.

2. P a 3 a n q H b ie  H C caeaoB a T ean  npHHHMaiOT paaaH qH b ie  u iKaabi 
om ym eH H ft, h t o  M eiu aeT  H a «o n a e H H io  onb iTH b ix  aaH H bix.
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3. n p ea a a ra eM b ie  qacTO b  KaqecTBe KpHTepneB naaBH ocra xon a  
pa3.TiimHbie coqeraHHH aM naH Tyau  h qacTOTbi npMBOAsrr k HCKyc- 
CTBeHHblM H3MepHTe3HM, HenpilTOAHblM ÄJIH HenOCpeÄCTBeHHblX 
F3iMepeHHH npH HCnblTaHHH, HanpHMep, aBTOMOÖHaeft.

4 . n PH HcnbiTaHHH x  He Ä 'H tjK jiepeH H 'H pyiQ TC H  Ä on ycTH M bie  b o 3- 

ÄeftcTBHH na nejiO BeK a, HanpaBJieHHbie B B epx  h j ih  b h h 3.

5 . O öb iH H o pexoM eH Ä au H H  orpaHHHHBaiOTCH nepHOÄ»qecK,HiMH k o - 

JießaHHHMH. M e> K Ä y  TeM H3BeCTH0, HTO Ha O in ym eH ’HH BOÄHTenH H 
e r o  n o c a e a y io in H e  aeftcTBHH b j ih h io t  B03aeftCTBHH 3H aqH TeabH bix 
n o  p a3M epaM  ean H n qH b ix  H epOBHocTeft. B H öKO Topbix c a y q a n x  HC­
nblTaHHH aBTOMOÖHAH Ha njiaBHOCTb x o n a  npOiBOAHTCH Ha eÄ'HHHH- 
HblX HepOBHOCTHX. I lo S T O M y  nOJie3HbI KpHTepHH nJiaBHOCTH XOÄa 
ynH TbiBaioiH H e ae ftcTB H e eÄ H n n q H o ro  B03M ym eHHH Ha q ea oB eK a

M t o ö u  xoTb nacTHHHo n p eo jo jie T b  nepeqHcaeHHbie t p y ä h o c t h  

HeOAHOIKpaTHO ÄeJiaJIHCb nOnblTKH COÖpaTb BOeAHHO Bce H3®e£T 
Hbie HccjieAOBaHHH no nJiaBHOCTH xon a . O a h o  H3 TaKHx conocTaB 
jieHHH, npoBeaeHHoe Jl. KoijxjiMaHO.M [1], b m h b h j io  npoTHBO- 
peqiHBbift xapaKTep oym ecTBViom Hx aaHHbix h  TpyaHOCTb cßeae- 
HHH HX K eÄHHbIM p  OK OM OH Ä 3'UH H M.

B c b h 3 h  c 3t h m  neaecooöpasH O  noinpoßoBaTb o t o h t h  o t  oöbiq- 
h o h  cxeMbi pemeHHH 3aaaqH h  BbiöpaTb a p y ro ft  nyTb a a h  OTbicKa- 
HHH (t)H3HOJIOrHqeC'KHX Kp-HTepHeB, npHrOÄHblX AAH OpeHKH nJiaB­
HOCTH xon a  aBTOMOÖHJieft h j ih  a p y ro ro  BHaa Ha3eMHoro TpaHc- 
nopTa.

r ip aK T H K o ft ycTaHOBJieHO, h t o  ya oÖ H o ft BejiHiqHHoft, x a p a K T ep n - 
3 y io m e ft  njiaBHOCTb x o a a ,  M o x e T  cayncH Tb  ycK op eH H e. 3 t o  o ö o c - 
HOBaKo c y m e c T B y io m e ft  c x eM o ft  b o c h p h h t h h  KO jieöaH H ft qeaoBSKOM  
h  je ftcT B H eM  B ecT H Ö y jin p H oro  a n n a p a T a  [2 ], B M ecT e  c  TeM H a n öo - 
j ie e  ecTecTBeH H biM  b h a o m  n oB Top n io iH H xcH  ABH xeH H H  ä Jih  q ea oB e- 
x a  HBÄneTCH x o Ä b ö a .  B eÄH qw H bi,' x a p a K T e p H s y io m H e  npHBbiqHbie 
a a h  q e jio B eK a  A B H xeH H H , M onyT  öb iTb  npHHHTu ÄoniycTHMbiMH n o  
rwaBHOCTH XOÄa h  ä Jih  aBTOMOÖHAH.

Ilep exoÄ H  k npeaaaraeM biM  KpHTepHHiM, ca ea y eT  aonoaHMTb s t «  
Äßa nojio>KeHHH TpeTbHM: qToöbi KoneöaHHH KaKoft-AHÖo njiaTiJiop- 
Mbl yÄOBÄeTBOpHÄH TpeÖOBaHiHHM nÄaBHOCTH XOÄa, ycKopeHHH 
naaTiJiopMbi He ä o ä ä h h  npeBbimaTb . ycKopeHHft Teaa qeaoBeKa 
npn npHBbiqHbix a a h  Hero ycjioBHHx ä b h j k g h h h , npejK ae Bcero npn 
x o Ä b ö e .

ÄJIH  OTbICKaHHH Ha 3T0Ü OCHOBe (J>H3H0Ä0rH;qeCICHX K pH TepneB  
n aaB H ocT H  x o p a  ö b ia n  n p oB eaeH b i HcnbiTaHHH c 36 M yaoM iHaM H 
3 B o a p a cT e  o t  20 ä o  50  jieT . PerHCTp.HpoBaaHCb BepTH KaabH bie 
ycKopeH H H  n a  ro j io ß e  h  Ha c n im e , B03HHKaioin,He b  pa3AH qH bix

a ) n  = 68 tu a z/M U H v = 2 ,7 k m /u

n - f f3 u a z h u n  v= 0 ,0 k m /u

6 ) V V V W A A A
n = 1 2 2  uiaz/MUH 1,0 q

w V V W \ A
n=139tuaz/Mun -*-v=S ,5 k m /u

z )

Ä

ä)

P hc. 1. AKcejieporpaM M bi qeaoBeKa, cooTBeTCTByioinHe xoÄ böe 
(a , 6, e , z ) ,  ö e ry  (d ,  d , )  h ii3MepeHHHM ääh  TyjioBHm a (KpHBbie 

a, 6, a, z, d ) h roaoBbi («pH Bbie z u d t ) .

ycaoBHHx ÄBHHieHHH. U pH  HcnbiTaHHHX ÄaTqHKH ycKopeHHft 
(M ll-22 h M FI-66 ) npHKpenaHÄHCb oähh k  roJioBe c  noM om bio 
aemoDO maeMa, a BTopofi jihmk3mh k cnnne. CnrHaabi o t  äbthh- 
kob nepeaaBaancb  no npoBOÄaM Ha ocpH aaorpaij).

nepBbift UHKa HcnbiTaHHft Öbla CBH33H C nepHOÄ'HqeCKHMH B03- 
ÄeftCTB'HHM.H, B03HHKaBmi1MH npH XOÄbÖe C paaaHqHOH CKOpOCTblO 
h öere . B Topoft phkä BKaioqaa HcnbiTaHHH c eÄHHHqHbiMH B03Äeft- 
CTBHHMH, C03AaBmHMHCH npblWkaMH (naAeHHHMH) C p a 3aHqHOH 
BbICOTbl.

flpHM epHbie KpHBbie BepTHKaabHbix ycKopeHHH (aKceaeporpaM - 
M b i), 3an.HcaHHbie npn xoÄ böe h öere , npaBeaeHbi Ha pnc. 1.

M ‘3 npHBeaeHHblX KpHBblX BHÄHO, HTO BepTHKaHhHbie yOKOpeHHH 
qeaoBBKa mchhiotch no 3aKOHy, OTanqHOMy o t  rapMOHnqecKoro, 
npnqeM H3MeHeHine qacTOTbi maroB MeHHeT ne ToabKo aMnaHTyabi 
ycKopeHHH, ho h caw xapaKTep hx naMeHeHHH. riocTaHOBKa cTonbi 
« a  3eM aio conpoBo*ÄaeTCH ToaqKOM, h, bhämmo, s to  oähb H3 npn- 
hhh, no KOTcpoft ycKopeHHH, HanpaBAeHHbie BBepx, öoabme, qeM 
ycKopeHHH, nanpaßaeHHbie b,hh3. KoaeöaHHH roaoBbi He noBTopn- 
iot KoaeöaHHft cnHHbi H3-3a npy*HHninero AeftcrBHH men.

A K cea o rp a M M b i p asaH TH b ix  a iO Äeft, nOÄOÖHbie npeACTaBaeHHbiM  
Ha pnc. 1, a a a H  ö o a b m o e  q n c a o  p a a H w x  n o  BeaHq.HHe 3H aqeH «ft 
qacTO Tbi m a roB  h c o o T o e T c m y io m H x  aM naH T.yaH bix 3HaqeHHft yan o- 
peHHH.

Xlan hx oöpaöoTKH npninaocb B0cn oab30BaTbCH CTaTHCTHqecKH- 
MH MeTOÄaMH.

MacTOTbi maroB b ceKyHÄy, KOTopbie m o*h o  ynoÄOÖHTb qacTO- 
TaM B03ÄeftcTB'HH b repnax, pa3ÖHBaiOTCH Ha Tpn yqacTKa, co- 
OTBeTCTByiofflHe ecTecTBeHHoft ääh aioaeft qacTOTe xoAbßbi (npaK- 
THqeoKH 1,7— 3,0 z u ,) , saMeÄaeHHoft qacTOTe xoAböbi (HH>Ke 
1,7 zu ,) , KOTopaa oxa3aaacb ääh aioaeft HenpHBbrqHoft, qacTOTe 
öera (HaqHHaromeftcH a an  öoabmHHCTBa aioaeft o t  3 zu ,) . C t3th- 
CTHqeoKan oöpaöoTKa qacTOT öbiaa npoaeaena a an  Tpex pe>KHMOB 
ÄBH>KeHHH: cnoKOHHoft xoaböbi, ycKopeHHoft xoÄböbi, öera. Xoth 
3th rpaAamHH ÄBKH<eHHft hocht Gyö'beKTHBHbift xapaKTep, nx o^npe- 
ÄeaeHHe pan ncnbiTyeMbix aerqe , qe.M o t t 6hkob oin,ymeHHft npn 
KoaeöaHHHx.

P e 3 y a b T a T b i ncnöiTaH H ft npH BeAeH bi Ha pnc. 2, r a e  Ä a n u  naoT- 
hocth p a c n p ea ea en H H  qacTO T. P a c n p e a e a e H H e  qacTO T aocTaTOHHO

1.0 2.0 3.0 0.0 M it

P h c. 2. PacnpeaeaeH H e qacTor, cooTBeTCTByiom ee pa3anqHbiM 
pe>KH'MaM ÄBH*eHHH qeaoßeK a:

/ — cnoKoflHan xoaböa (ct=0,27); 2 —  ycKopeHHas xoA töa  (<J=0,41);
. 3 —  6er (cr=0,60).

6aH3KO noÄ'qHiHHeTCH HopiM aabHOM y 3aKOHy h, ocH O BbiBancb Ha 
M aTeM aTHqecKOM  o *H A a H H H , m o jk h o  cqH TaTb  b cpeAH eM  qapTOTa- 
mh cnoKOHHoft x o a b ö b i 2  elf, ycK op eH H oft —  2,6 zu, h ö e ra  —  
3 ,3  zu,, n o  M ep e OTXOÄa o t  npH B biqH oro  p e * H M a  o n o K o ft flo ft  xoA b - 
öbi cpeÄH eK B aÄ paTH qH bie  OTKaoHeHHH p a cT y T , t .  e. yBeanqHBaeTCH 
p a 3 Ö p oc  qacTO T y  pa3H bix  aroaeft, coooTB eTC T B yio in ,H x  OÄHHaKOBo- 
M y o m ym eH H io . H 3  k p h b h x  b h ä h o , h to  o ä h y  h T y  » c e  qacTO Ty 
m a roB , H anpH M ep, 2 ,6 zu,, öoabn iH H CTB o cqH T aeT  ycK op eH H oft x oa b - 
ö o ft , a n e3 n aqH T eab H oe  q n c a o  a io a e f t  ä h ö o  cn oK o ftH o ft x o a b ö o ft , 
t h ö o ,  .H aoöop oT , ö e ro M .

O öpaöoTK a  HaHÖoabmHx 3HaqeHHft (pa3M axoB ), H3MepeHHbix no 
KpHBbiM ycKopeHHH, nosB oanaa  noayqHTb rpaiJiHK«, npHBeaeHHbie 
Ha pnc. 3.

M a T e M a n n q e c K o e  o jK n a a n H e  a a n  ycK opeH H H , n an paB aeH iib ix  
BBepx (ÄBHJKeHHe BHH3) H BHH3 (ÄBHJKeHHe B B e p x ),  0‘Ka3bIB.aeTCH 
c y m e c T B e m io  paaanqiHbiM  a a a  T y a o B iiin a  (o n n iib i) 11 a oß o ab H o  
öaH3KHM a a n  ro a oB b i. C p ea H eK B aap aT H qH b ie  3HaqeHHH y en op e - 
hhü ct, x a p a K T ep H 3.y101n.He p a a ö p o c  T oqeK  OTHocHTeabHO M aTen a- 
T H q eoK o ro  OvKMaanHH, a a n  T yaoB H in a  B o a p a cT a io T  n o  M ep e  O Txoaa  
o t  H a n ö o a e e  npH B biqH oro  p e * H M a  cn oK o ftH o ft x o a b ö b i.  / la n  K o a e ­
öaHHft ro a oB b i TaK o ft qeTK o ft 3aKOHOMepHOCTH HeT, b h äh m o, H3-3a 

y n p y ro c T H  m en , c r a a * H B a io m e H  p a 3 H n n y  b y c K o p e n n a x  roaoB bi 
y  pa3H bix  a ioa e ft.
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H a OCHOB3HHH noayiHeHHbix B e jiM H H  M aTß M aTH qecK oro  o jK H A a- 
HIIH MOJKHO nOCTpOHTfa 3aBHCHMOCTb pa3M aXOB yCKOpeHHH, HCnbl- 
Tb iB aeM bix  qejiOBeKOM  n p n  ÄBHJKeHHH, o t  nacTOTbi e r o  rnaroB

(pac. 4 ). OcHOBaHHeM a a h  ra K o ro  nocTpoe«HH h b h ä c h  noAcneT 
K03(J)(J)HUHeHT0B KOppeAHHHH, COCTaBJJHK)LU.HX 0,56— 0,70 ÄJIH CIIH- 
Hbi h  0,50—0,62 ä j ih  ro jiO Bbi.

H s  KpHBblX BHäHO, HTO npH HCKVCCTBeHHO 3aMeÄÄeHHOH XOÄbße 
ycK opeH H H , H cnbiTbiBaeM bie HeaoBeKOM , cym ecTBeH H O  CHH>KaioTCH. 
H a o ö o p o T ,  o h h  pe3KO p a c t v T  npn n e p e x o Ä e  k ycKopenH O H  x o A b ö e

H pH B eÄ eH H b ie  KpH Bbie noK aab iB a ioT , h t o  e c a n  npH p a cn eT e  n jiaß - 
HOCTH XOÄa OCHOBblBaTbCH Ha CyÖbeKTHBHblX OlUym eHHHX ÄIO ACH 
b o  BpeMH hx HcnbiTaHHH na K an a iom H xcH  n A a T tjjop M a x , t .  e. H3 

KpHBblX yCKOpeHHH TOÄOBbl, TO 3TO npH- 
BeÄCT K H3JIHIIIHeMy 3aBbIUleHHIO TpeÖO- 
B3HHH, npeATaHBÄHeMblX K n oA B e cx e . R o -  
CTaTOHHO IICXOÄHTb H3 yOKOpeilHH, ÄO- 
nycTH M bix  ä jih  cn n iib i (T y Ä O B H m a ).

O cH O BbiBancb Ha n p iiB eÄ eH H b ix  abh- 
HblX, MOJKHO yCTaHO'BHTb IflK aJ iy KpHTe- 
pneB  nnaBHOCTH x o a a  ä ä h  o iieH KH  Ka- 
necTB a  noÄBecK H  aBTOM oÖHjieii h ääh  
Ä p y r n x  noÄO Ö H bix CAynaeB.

npH M CM  b K anecTB c rp a iiH H  30h hähb- 
hocth x o n a  ycKopeH H H  criHHbi (TynoB H - 
m a ). B y n e M  CHHTaTb rpanHuefi KOM ijjop- 
Ta  ycK opeH H H  ±0 ,25  g ,  cooTBeTC TByro- 
lune npHMepHO T on n e  A  (p n c . 4 ), t .  e. 
n p eÄ eÄ b H o ö  n acTO Te 3aM eÄÄeH H oii 
x oÄ b ß b i; n p eA en oM  aäh yAOÖHOH e3AW 
mojkho npHHHTb TOHKy B ,  t .  e. y c K o p e -  
hhh ±0 ,75  g ,  BbiöpaH H bie n o  H anpaB -
AeHHblM BHH3 yCKOpeHHHM, CO- 
oTBeTCTBeH iio  cp e A H e ft nacTO Te ycKO- 
peHHOH x o Ä b ö b i; ÄonyCTH M biM  n p e a e -  
äom  ycK opeH H H  n pn  HenpoÄOÄJKHTeÄb- 
HOM HX ÄeHCTBHH Ö yAeM  CHHTaTb yOKO- 
peHHH npn n e p e x o Ä e  k 6 e r y ,  cooTBeTC T- 
ByiomHe T on n e  C ,  t .  e. ± 1 ,1  g .  E c a h  
pa3AH H a1b ycK opeH H H  no H anpaB AeH H io, 
t o  n peA eÄ bH O  A onycTH M biM H  m o jk h o  

CHHTaTb 3H3HeHHH 1,1 g  ÄÄH ÄBHJKeHHH 

BHH3 H 1,7 g  ÄÄH ÄBHJKeHHH BBepX 

(TOHKa D ) .

l T ro6 b i ycTaHOBHTb npeAeÄbH O  A ony- 
CTHMoe 3HaneHHe eAHHHHHoro B 0 3 A e ft- 
CTBHH, perHCTpnpOBaÄHCb BepTHK3Ab- 
Hbie yCKOpeHHH, BbI3BaHHbie CnpHTHBa- 
HHeM HeÄOBeKa C P33AHHHOH BbICOTbl. 

T lp H M ep  a K ceA ep o rp a M M H , cooT B eTC TB y iom eH  B b icoTe 46 cm , ähh Ha 
p n c . 5. F Ipn  naASHHiH T e a a  y c x o p e a H e  H anpaB aeH O  bhh3 ii 6äH3- 
k ö  k  yoK opeH H io  CHÄbi TH jKecTH. H anSoA bm ee y cK op eH H e  n an p aB - 
AeHO B o ep x  H BOSHHKaeT B MOMeHT npHaeMÄBHHH. n p H  OÖpaÖOT- 
ne a K ceÄ ep orp a M M  ynHTbiBaAHCb KaK pa3M axH , TaK  h npoAOAJKH-
TeÄbHOCTb np'H3eMAeH'HH t „ p .

6)
P h c . 3. PacnpeAeneH H e ycKopeHHH, cooTBeTCTByiomee pa3AHHHbi.M 

pejKHMaM ÄBHJKeHHH HeÄOBeKa: 
a  —  äjih tojiobw ; 6  —  aaa  TyaoBHiaa; 1 —  6er: 2 —  ycKopeHHaa xoaböa; 3  — cnoKofiHaa xoaböa.

Phc. 5. AKceaeporpaMMa TyaoBHiua neaoBeKa npn cnpbirHßaHHH 
(naÄQHHH) C BbICOTbl 0,46 M\ 

a  —  noaeT ; 6  —  n aa eH H e ; e  —  npH 3eM aeH H e.

P hc. 4. 3aBHCHM Ocrb ycK opeH H H , H cn b iTb iB aeM oro  HeaoBeKOM, o t  
nacTOTbi e r o  m a ro B  h 30Hbi naaB H ocTH  x o A a :

a  —  3ÖHa 3aMeaaeHHoft xoab6bi; 6  —  3ona xoaböbi; e  —  30Ha 6era:
a —  cpeaHHH cnonoftHaa xoaböa; d  —  cpeaHaa ycKopeHHaa xoab6a;
/ —  a a s  TyaoBHma npn aßHjKeHHH b h h 3 ; 2 —  aaa  TyaoBHma npn ABUHte-
hhh BBepx; 2 ' —  aaa  roaoBbi npa aBHjKeHmi BBepx; 3 —  aaa  roaoBbi npn

aBHHCeHHH BHH3.

h 6 e r y ,  ocoöeH H O  H anpaB ÄeH H bje B B epx  ycK opeH H H  cnHHbi (.RpH- 
B aa  /). C paB H eH H e ycK opeH H H  n ya oB H iu a  (cnH H bi) h rOAOBbi VKa- 
sb m a eT  Ha C 3 oeo 6 p a 3 H y io  p o a b  m en . y cK op eH H H , H anpaoA eH H bie  
eh h 3, n ep eaa ioT C H  roÄO Be, npa «TH H ecK H  He cMHPHeHHbie (K p n - 
B aa  2 ) .  H a o ö o p o T ,  sHaH H TeabH bie ycK opeH H H  T e a a , HanpaiBÄ6HHbie 
B B epx  (KpiHBan 1 ) ,  CMHrnaioTCH BecbM a 3(}><})eKTHBH0 (K pH B an  3 ) .

3 Ty ocoöeHHocTb caeAiyeT ynHTbiBaTb npn pacneTe cnaeHHH.

H o jiyH eH H b ie  p ea yÄ b T a T b i npeACTaB aeH bi Ha pn c. 6, n pnn eM  toh - 
KH Ha KpHBblX 1 H 2, COOTBeTCTByKJUIHe OÄHHaKOBOH BbICOTe cnpb i- 
I'HBaHHH H ,  COeÄHHeHbl UITpHXOBbIMH ÄiHHHHMH.

H 3 p n cyH K a  b h ä h o , hto  ä ä h  T yaoB H U ia  h to h o bm  o ym e cT B y eT  
6ÄH3K3H K ÄHHeHHOH 3aBHCHMOCTb yOKOpeHHH OT n pO Ä O ÄK H TeÄ b- 
nocTH  npH3e.MaeHHH t n p .  B Ä a r o A a p H  y n p y ro c iiH  m en  y c K o p e m ie , 
K cn b iT b isaeM oe to ä o b o h , MeHbrne, hom ycK op eH H e, HcnbiTbiBaeM oe 
TyAOBHLueM. 3 T a  pasH H u a yM eH b ü ia e rcn  c  yBeÄHneHHeM  bh co tw  
cn p b irH B ahhh H .  T a K , n pn  H = 0,15 m  ycK opeH H H  ron oB b i copVaB- 
ähkjt ÄHuib 0,65 o t  ycK opeH H H  TyAOBHUta, a npH H — 0,75 m  —  

y jK e  0 ,88 .
C Ä e A y n  npHHHTOMy p a H ee  M eTO Ay, mojkho  CHHTaTb BepxHHM 

AonycTHMbiM npeAeÄOM ycKopeHHH npn eAHHHHHOM B03AeHCTBH'H 
nopHAKa 2,8— 3,0 g .
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n p H B ea eH H b ie  KOAHqecTBeHHbie cooTH om eH H H  Ke c j ie a y e T  p a c - 
CM aTpHBaTb KaK  oKO H qaTejibH bie. yB eA H qew H e qHCAa y q a  c t h  h k o  b , 
p aou iH p eH H e KO HTHHreiiTa, b  q a cT H O c™ , 3 a cq eT  BKAioqeiiHH  xcen- 
UX'HH, H a «o n jie H H e  CTaTHCTHqecKHx A auH b ix  a o a ik h m  A a T b  yToq-He- 
HHe npH BeAeH H bix peKoiM eHAauHH. U p eA C T aB A H eT  H H Tepee, H a n p «-  
M ep, HCCAeAOBaHHe AeHCTB'HH TpeHHpOBOK H npHBblKaHiHB, a T aK «<e  
3aeH Cb h A p y r a x  KOMnoHeHTOB ycKopeH H H , t . e. H onoA b30B an iie  
TpeXKOiMTTOHeHTHblX AaTHHKOB ,yCKOpeHHH.

ycKODeHue 8 do/mx g

Ph c. 6. CßH3b Me>KAiy ycKopeHHHMH qeAOBeKa npn cnpbirHBaiiHH 
H IipO Ä O A /K H TeA bH O C Tb lO  n pH 3 eM A 6 H H H :

/ —  rojioß a; 2 —  TyjiOBHm e.

r ip o B e A e H H a a  p a ö o T a  H e H C K A io q a e T  H e o ß x o A H M o c T H  b KOM n- 

A eK C H b ix  H ocA eA O B a H H H X  q e A O B e K a , npiH K O T o p b ix  p e rH C T p a m iH  Be- 
a h h h h , x a p a K T e p w 3 y io i i i ,H x  A ß H jK e H n e  q e A O B e K a  BiHe h  B H y rp n  

T p a « c n o p T H b ix  cp e A C T B , c o q e T a e T c a  c  M eA H K O -ijiH aH O A orH qeaK H M H  

■HCCAeAOBaHHHMH.

2. Ö w ym eH H H  qeAO BeK a onpeAeAH ioTC H  ABHHceHHeM ro.noBbi, a 
npn  e3 A e  b  aBTOMOÖHAe KOAeßaHHH nepeA a ioT C H  HenocpeACTBeHHO 
TyAO BH m y. I l l e n  npeACTaBAH eT c o ö o ft  y n p y r y io  CBH3b, o rp a H iiq ii-  
B a io m y io  n e p e A a n y  ycKopeiHHH o t  TyAOBM iua roAOBbi no-pa3H O M y, 
B 3aB’HCHMOCTH OT HanpaBAeHHH ycKopeH H H .

3. HTo6bi He 3 aBb im aTb  TpeöoBaH H H  k  naaBHOCTH x o A a  aBTOMO- 
6 h a h , C A eA yeT  opHeHTHpOBaTbCH Ha AorayCTHM bie ycK opeH H H  TyAO- 

BHm a, a He roAOBbi.

4. HaMÖojiee ecT ecT B en H oe AßHJKeHHe qeAO BeK a —  x O A b öy  m o >k - 
h o  ynoAOÖHTb n ep H O A «q ecK O M y B03AencTBH io  BoaMiyiueHMH c na- 
c t o t o h  1.7— 3,0 a i f  3aKOH HSMeHeHHH ycK opeH H H  qeAO BeK a npn 
x o A b ß e  cym ecT B eH H o  o T A H q a e ic n  o t  rapM O H H iqecKoro.

5. B K aqecTB e rp a iiH u w  K O M ^ op T a  m o j k h o  npHHHTb BepTHKaAb- 
Hbie ycK opeH H H , HcnbiTbiBaeM bie qeAOBeKOM npn  c h o k o h h o h  
x o A t ö e ;  b K aqecTB e n p e A e A a  yA oÖ H oft e3Abi —  ycKopeH H H  npw 
cpeAH eM  TeM ne ycK opeH H O ft x oA b ß b i; b  K aqecT B e  B e p xH e ro  n p e ­
A eA a  yCKOpeBHH, AeHCTByiOLU'HX HenpOAOAXKHTeAbHOe »p eM H , ^—  
ycK opeH H H  n pn  n e p e x o A e  na 6 e r , a a a h  eAHHHHHbix B03AeftcTBHH 
yoKopeH H H , H cnbiTbiBaeM bie qeAOBeKOM n pn  cnpbirHBaHHH c He- 

ÖOAbUlOH BbICOTbl.

6 . KoAH qecTBeH iH bie peKOM eHAaiiHH  (M yxcqH H bi 20— 50 A e T ) :  npe- 
A eA  KOMcjiopTa ±0 ,25  g \  n p eA eA  yÄOÖHoft e3Abi ±0 ,75  g \  A on y - 
CTHMbie n p eA eA b i ä a h  nAaBHOCTH x o A a  n pn  KpaxKOBpeM eHHOM  Aeft- 
CTBH'H 1,1 g  (ABMHCeHHe TyAO B H Ilia  B B ep x ) H 1,7 g  (A'B'HJKeHHe T.y- 
AOBHiua b iih b )  ; BepxHHH A on ycT H M b ifl n p eA eA  a a h  eAHHHHHoro 
F03AeHCTBHH 2,8— 3,0 g  (A B H *e H H e  TyAO,BHma BHH3).

7. P a ö o T a  ö b ia a  BbinoAHeHa c  u eA b io  o iieH KH  nAaBHOCTH x o A a  
aBTOMOÖHAefl, o a h 3 k o  npH BeAeH H bie M aT ep n aA b i M o ry T  ßbiTb no- 

Ae3Hbi h b  pH Ae A pyrH .x  CAyqaeB .

J I H T E P A T V P A

ß b l B O A b l

1. B K a q ecT B e  4>H 3H O AornqecK oro  KpHTep.HH HAaBHOCTH xoAa aB- 
TOMO'ÖHAH yAOÖHO UpHHHTb yCKOpeHHH, HcnbiTbiBaeM bie qeAOBeKOM 
n pn  npH BbiqH bix a a h  n e r o  b h ä b x  ABHHcewHH.

1. K o f f  m a n  J .  L . « A uto m o b ile  E n g in e er», 1957, F e b ru - 
ary.

2. P  o  t  e h  6 e p r  P. B. ÜOABecKa 3 b t o m o 6 h a h  11 e r o  KOAe- 

öam iH , M a m rH 3 , 1960.

yflK  629.1.066.001.5

B A M s i H M e  3 A e K T p n H e c K n x  H a r p y 3 0 K  4 e n n  B b i c o x o r o  H C i n p s i > K 6 H M S ! 

6 a T a p e M H o r o  3 a > K M r a H n q  h o  p a 3 B M B a e M o e  H a n p s D K e H n e

A. A. KYHHKOB

H H H  A B T o n p n 6 o p O B

|"| O H  OACKTpHqeCKOH Harpy3KOH nOHHMaiOTCH ifaKTOpbl, k o t o - 
pwe CHHHiaiOT HanpniKeHHe h  SHeprnio HCKpbi MeiKAy 

JAeKTpoAa.MH CBeqn ABHraTeAH BHyTpeHHero cropaHHH. 3 t h  tjiaK- 
Topbl B OCHOBHOM OnpeAeAHIOTCH TpeMH HapaMeTpaMH BblCOKO- 
BCAbTHoft ueiiH; paocpeAOToqeHHOH eMKOCTbio BTopHiHHOH nenn C2, 
conpoTHBAeHHeM noTepb r n h conpoTHBAeHneM lyTeqKH TOKa 
no H30AHT0py CBeqH r m .

EMKocTb BTopnqHOH uenn npHÖAH3HTeAbHO paBHa cyMMe 
eMKOCTeii OTAeAbHbix ee lyqacTKOB. B peaAbHbix OHCTeMax 3a*H - 
raHHH 3Ta OMKOCTb iMOJKeT MeHHTbCH OT IHeKOTOpOH MHHHMaAbHOH 
BeAHHHHbl, paBHOH npHMepHO (60— 80) -10- 12 4>, AO MaKCHMaAb- 
H o ro  öH aqeH H H  —  (180— 2 0 0 )-IO -12 <p [1],

MHHHMaAbHOH eMKOCTblO OÖAaAaiOT HeSKpaHHpOBaHHbie CHCTe- 
Mbl 3aJKH,raHHH C npOBOAaMH HeÖOAblHOH ÄAHHbl, pacnOAO*eH- 
HblMH CpaBHHTBAbHO Ä3ACK0 OT MaCCbl aBTOMOÖHAH. HaHÖOAbUleft 
eMKOCTbio oÖAaAaiOT 3KpaHnpoBaHHbie cHCTeMbi 3a>KHraHHH, 
OCOÖeHHO inpn AAHHHblX BbICOKOBOAbTHblX HpOBOAaX.

B p eaA b H o ft CHCTßMe ö a T a p e Ö H o ro  aaiKH raH H H  c  o ä h o h  h t o h  a<e 
KaTyuiKO H  eMKOCTb BTopnqHOH u en n  MO>KeT MeHHTbCH B 2 — 3 p a 3 a. 
H jih aBTOMOÖHAeft o a h o t o  THna oH a npn.M epHo OAHHaKOBa.

iConpoTH BAeH H e n oT e p b  —  s t o  H eK O T opoe conpoTH B A eH H e c x e -  
Mbi 3aM em eHHH O a T a p e f ln o ro  3 a *H ra H H H , inoTepn  SHeprHH b  k o t o -  
po.M 6 y » y T  TaKHMH ,}Ke, KaK  h n oT e p n  BO B cex  3AeM eH T3X 
p eaA b H o ft CHCTeMbi, 3 a 'HCKAioqeHHeM CBeqn. O n aH qecK H  s t o  n o- 
T ep n  SHeprHH b CTaAH 11 MeAH (n a  B iixp eB b ie  t o k h ,  n epeM arH H -

qiiBaHHe, b okthbiiom  conpoTHBAeHira btophhhoh nenn), a Ta«H<e 
noTepn b ÄH3AeKTpHKe (npn yTeqKe TOKa qepe3 h3oahuhio bto- 
pHH'HOH 'IienH, M C JK A y  nAHCTHHaMH KOHAeHCaTOpa inepBHHHOH 
uenn, AH3AeKTpiiqecKHft rncTepe3HC b h30ahu,hh ) .

B OCHOBHOM BeAH'HHHa 9T0T0 COnpOTHBAeHHH OnpeAeAHeTCH 
aKTHBHbIMH MaTepHaAHMH, npH'MeHHeMbIMH B CHCTeMe 33>KHraHHH. 
ripeABapHTeAbHblH aHaAHTHHeCKHH paeqeT BeAHHHHbl 3TOTO 
conpoTHBAeHHH b HacTOHiiiee .BpeMH npa,KT»qecKH HeBO3M0jKeH 
h onpeAeAHeTCH OHa 3KcnepnMeHTaAbH0 no H3.MeHeHHio BTopnq- 
Horo IHanpH/KeHHH CHCTeMbi BO BpeMeHH. 3a T e  HeCKOAbKO AeT, 
KOTopbie npouiAH co a h h  BbinycKa nepBbix coBpeMeHHbix KaTyuieK 
saiKHiraiiHH ä o  HacTonmero BpeMeHH, BeAHHHHa conpoTHBAeHHH 
noTepb b h h x  BbipocAa b cpeAHeM b 2 paaa; a a h  HanöoAee Mac- 
COBOH KaTyniKH QaHCHraHHH Bl C HaHMeHbUIHM KOSlJxflHUHeHTOM
T p a H c ^ io p M a n H H  56, B e A H H H H a  r n B b ip o c A a  c  1,5— 2 ä o  3 — 4 M o m ,  
a Ä A H  K a T y u ie K  E l3  c  K03tj>4>HIlHeHTOM T p a H C (j)O p M 3 IlH H  96, 
s t o  c o n p o T H B A e H H e  » b ip o c A O  c 3 — 4  ä o  7 — 8  M o m .  B e A H H H H a  
C O n p O TH B A e H H H  B O T e p b , T a K  JK e  K a K  H B e A H H H H a  e M K O C TH  B TO - 
pH H H O H  n e n n , n p iiM e p H o  O A H H a K O B a  ä a h  Bcex a B TO M O Ö H A e ii, 
O Ö O p y A O B a H H b rx  O A H H a K O B O H  C H C T 6 M 0 H  S a jK H T a H H H .

H a o Ö O p O T , B e A H H H H a  C O n p O T H B A e H H H  y T 6 H K H  T O K a  n o  H 3 0 A H - 
T o p y  C B eqH  (m y H T H p y io m e e  c o n p o T H B A e H H e ),  H M H T H p y io u ie ro  
H a r a p  H a  ee H 3 0 A H T o p e , a a .B H C H T ot c o p T a  6 e H 3 H H a , » K c n A y a T a -  
U H O H H b lX  ( j )3 K T 0 p 0 B  H MO.H<eT M e H H Tb C H  B B e C b M a  IU H pO K H X  
n p e A e n a x : ot A O A e ft M o m  d o  O e c K O H e q H o  6 o A b rn o .ro  3 H aqeH H H
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a a a te  ä a h  ou H oro  n T o r o  >Ke aBTOMoÖHHH. TexH H necKH M H  y c a o -  
BHHMH Ha H eSKpaHHpOBaHIlbie CHCTeMbi 3ajKH raH H H  C OTeneCTBeH- 
HbiMH K aTyu iK aM H  ycTaHOBJieHo n p e a e a b n o e  a'HaneHHe conpOTHB- 
a eh h h  «yT eH K H  C B en n », p a a n o e  1 M o m , a  ä j ih  aKpaH H poBaH H bix 
ch c töm  —  3 M o m .

n p n  n poeK TH poBaH H H  CHCTeMbi 3a?KHraHHH hjih e e  OUeHKe 
Heab3H He yiHTbiBaTb 3th HarpyaKH. B npoTHBHOM caynae 
iieHaöejKHbi cepb63Hbie ouihökh.

Ilp eÄ C T a B Ä H eT  H H Tepec K oaunecTB eH H aH  ou eH K a  b j ih h h h h  saeKT- 
pHHecKHx H a irpyaoK  CHCTeMbi 3ajKHiraHHH Ha e e  B b ixoaH b ie  x a p a K -  
TepncTHKH, b  n ep B y io  o n e p e a b  Ha pa3B H B aeM oe KaTyuiKOH 
HanpHJKeHHe, a T a x a re  o u e H K a  H eK O T op u x  cym ecT u y io iu H X  
cucTeM  S a T a p e iiH o r o  aaiKH raH H H .

PaoueTbi n p oB eaeH b i ä ä h  oö iuenpH iiH TO H  h n poB epenH O H  npax- 
THKOH CXeMbl 3aM em eH H H , Ha aHaHOrOBOH BbIHHCHHTeabHOH 
M auiHHe TH na M H -7 n o  MeTOUHKe, om yöaH KO BaH H oft b  jiH T ep a- 
T y p e  [2], h aHauHTHnecKH.

3K B H B a a en T H oe  aKTH BH oe conp oTH B jieH H e cxeM b i 3aM em eHHH, 
npH B eueH H oe k  nepBHHHOH u en u ,

V 2• n> u i  # i
r  ■

. =  r nr m / ® i \ 2

r n +  r m \® 2  /  ’
(1)

r\ne w\ h w2 HHCJia BHTKOB COOTBCTCTB6HHO inepBHHHOH H BTO- 
pHHHOH OÖMOTKH KaryiUKH 3a>KHraHHH. 

3KBHBa,7ieHTHaH eMKocTb CHCTeMbi npHBeAeHHaa k  nepBHHHOH 
Uenn

c = c, +  c.\w1 j (2)

rae C\ —  eMKocTb KOHueHcaTopa.
B caynae KoaeöaTeabHoro opouecca 3a;BHCHMoCTb MaKCHMaab- 

noro HanpHHceHHH ot napaMeTpoB chctcmh H3BecTHa [3] 
h eio uinpoKo noabayioTCH Ha npaKTHxe.

Oä H3Ko npH ßoabuiHx aaeKTpHnecxHx Harpy3Kax b CHCTewe, 
ocoßeHHo npu cnabHO 3arpH3HeHHbix CBenax, bosmojkho Hepa- 
BeHCTBO

4 r*C

L i
<  1 , (3)

TÄe L\ — • HHayKTHBHOCTb nepBHHHOH OÖMOTKH KaTyUIKH  3 a * H -  
raHHH.

T o ra a  n p ou ecc b  CHCTeMe aaJKuraHHH ö y a eT  HOCHTb anepHoan- 
neoKHH xapaKTep h iunpoKO H3BecTHan 4>opMiyaa ä äh  onpeae- 
jieHHH MaKCH.MaabHoro HanpnjKeHHH b  CHCTeMe TepneT c m h c j i . 

B bcäh  o6o3HaneHHH

>HA n 

/

1-
4 r 2C

L ,

h caeaaB pna npeoöpaaoBaHHH c yneTOM toto, hto 

arc tg  J
4 rsC

=  / a r t h V 1-
4 r 2C

L t

mojkho nojiynHTb aHaaHTHnecKoe BbipauceHHe aan .MaKCHMaab- 
hoto HanpnjKeHHH, paaBHBaeMoro chctömoä npn anepnoaHnecKOM 
npouecce:

arth
*  L\

i  -  •
4r2C

(4)

arth 2 rC
1 1

(2 rC )2 U C

V  (2n
(5)

1

(2 rC )2 L XC

a o c T H ra o  c B o e r o  M aKCHMyMa, ö y a e T  a a a  OTeHecTBeHHbix cncTeM  
n a  20— 50% M eH brne co oT B eT C T B y io iu ero  B peM eH ii n p n  « o a e ö a -  
TeabHO'M n p o u e c c e . O aH aK O  C K opocTb  H apacTaH H H  B T op u n H oro  
HanpajKeHHH n p n  oöohx n p o u e c c a x  ö y a e T  npaKTH necKH  oaH H a- 
KOBa. BpeM H  CHHJKaeTCH B OCHOBHOM 3 a  CneT yMeHbUleHHH 
HainpHJKeHHH, paa 'BH B aeM oro « iC T e M o fl .

üpeaeabHoe 3HaneHHe conpoTHBaeHHH yTenKH, ;npn kotopom 
KoaeöaTeabHbift npouecc nepexoauT b anepnoaHnecKHÜ, MoxeT 
öbiTb noacnnTaHO no ^oP'Myae, BbrneaeHHOH « 3  npHpaBHeHHOro 
uyaio noaKopeHHQro BbipaareHMH aan xopHH xapaKTepucTH- 
necKoro ypaBHenHu:

f rn.np —
rn- V  Ll

2r"V c ( ^ ) ' - V L '
(6)

//
r

/-
i
’ /  
A

i/ 3 ---

P a o n eT b i eoK a 3 b iB a io T , h to  r m ,n p  npu conp oTH B aeH H H x n oT ep b , 
paBH bix 4 M o m  h Bbtuie ( t .  e. n pu  p ea a b H b ix  n o T e p u x  CHCTeM bi), 
öyaeT a n n  'CHCTeMbi c  KaTyuiKOH B l  pau H o  n p u M ep n o  0,2 M o m , 
a  ä h h  cn cTeM  c  KaTyuiKOH B 1 3  —  0 ,4  M o m .

K a «  c a e a y e T  H3 i^ o p M y a  (1) h  ( 2 ) ,  sKBHBaaeHTHbie a a eK T p u - 
necK H e Harp,y3KH CHCTeMbi cym ecTBeH H O  b u b h c h t  o t  K o a ^ ^ H -  
u aeH Ta  TpaHctJiopiMauHH KaTyuiK H . F IosT O M y HaHÖoabuinH  H H Tepec 

n p e a c T a ß a n e T  ananm  cn cTeM  c K a ­
Tyu iK aM H , y  KOTOpblX KOS^HjlHUHeHT F  0 M  

TpaHCtjiopM auHH MHHHMaaeH (TH na 
B l )  h M axcH M aaeH  ( r a n a  B 1 3 ) .  800

K a T y u iK a  3aa<nraHHH B l ,  n p ea r fa -  
3HaneHHaH b o ch o b h om  a a n  t h x o x o ä -  S00 
h h x  n eT b ip ex - n an  u iecTH U H aH H apo- 
Bbix u B H raT eae ft, HM eeT b H acTO H iuee ^ g g  

BpeMH c n ea y io iU H e  n ap aM eT p b i 
reti=320; te>2=18000; L\=0,0096^- ?nn 
0,011 zh; r „ =  (3h-4) • 10« om . w u

K a T y u iK a  B 1 3 , npeaH a3H aneH H aH  
a a n  ö b ic T p o x o a H b ix  M H O rou naH H apo- 
Bbix Ä B H raT ea e fi HM eeT a i !  =  270; 
mi2= 2 6  500; L i= 0 ,0 0 7 5  in ; r n =
=  (7— 8 ) -IO6 om.

O ö e  K aTyuiK H  p a ö o ra tO T  c  k o h -  
a eH ca T o p o M  nepBHHHOH u en u  eMKO- 
CTbio C j =  (0 ,2 0 — 0 ,2 5 ) -IO 6 <p.

Ha p n c  1 n p H B eaeH a  33BHCHM0CTb 
sivBH BaaeH TH oro aKTH BH oro c o n p o ­
THBaeHHH CHCTeMbi c  oöeu M H  K a T y u i­
KaMH o t  m y H T H p y io iu e ro  con p oT H B ­
aeHHH. H3 KpHBblX BHÄHO, HTO XOTH 
y  KaTyu iK H  B 1 3  conpO TH BaeH H e n o- 
T ep b  b 2 p a 3 a  Ö oab iu e , neM y  K a ­
TyuiKH  B l ,  SKBHBaaeHTHoe conpO TH BaeH H e CHCTeMbi c  K aTyrn - 
k o h  B l  n o n ™  b 2  p a s a  Bbiuie. Ha S T o ro  c a e a y e T ,  h to  cu cTeM a 
c  KaTyuiK O H  B 1 3  n pn  H a rp y 3 K a x  ö y a e T  cH H araTb pa3B H B aeM oe 
H a n p »jK eH H e  3 H a v m e j i b H O  CHnbHee, neM cu cTeM a  c  K aTyu iK O H  B l .

TaK K aK  HanpHJKeHHe, pa3B H B aeM oe CHCTeMoft, npHMO n p o n o p -  
UHOHaabHO B eaunnH e T o x a  paap b iB a , V B eaH n e im e K O T o p o ro

P h c . 1. 3aBHCHM0CTb s k -
B H B a a e H T H o r o  n p H B e a e H - 

h o t o  k  n e p B H n H o ü  u e n u  
a K TH B H O T O  c o n p o T H B a e H H H  
C H C TeM b i 3 a jK H T a H H H  B 
(J iyH K U H H  c o n p o T H B a e H H H  
y T e n K H  n o  H 3 o a n T o p y  

C B e n u :

/ — KaTyuiKa B l, rn= 10 Mom;2 — KaTyu iKa  Bl, rn =  3,5 A4o«;3 —- KaTyuiKa E l, rn =  l Mojh;4 — K a T y u iK a  B13, rn—7 Mom.

rae / P —  t o k  p a3 p H B a .
BpeMa, npn k o to p o m  BTopnnHoe HanpHJKeuHe npu anepHOAH- 

necKOM npouecce aocTHraeT CBoero MaKCHMyMa, Bbipa3HTCH 
paBeHCTBOM

Kau noKaabiBaiOT pacneTbi, BpeMH, neoöxoaHMoe aan Toro, 
nroöbi BTOpnuHOe HanpxxeHHe npn anepnoaunecKOM npouecce

Phc. 2. 3aBHCHMOCTb KOstJxjjHUHeHTa T a x a  chctcm 3a>KHraHHH 
c  KaTyuiKaMH B l h B 13 b  tfiyHKUHH conpoTHBaeHHH yTenKH 

no HaoaHTOpy CBenu:
/ —  KaTyu iKa BI3, C2=50 mp, rn—7 Mom\ 2 —  KaTyuiKa E l, C2—50 ntp, rn=3.5 Mom-, 3 — KaTyuiKa B13, C2=90 mp, rn=7 Mom-, 4 — KaTyuiKa Bl, 

C2=90 n<p, rn =3,5 Mom.
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l iö K e j ia r e . ib H o  n o x o M y , h to  3 t o  CH H w aeT H aA exH O C Tb  h cpoK  
cjiy jK 'ßb i .n p ep b iB a T e jw , t o  Bce A aAb H eftu iH e p a ca eT b i npH BejieH bi 
ä a h  cHCTeMbi n pn  I p  =  1, t .  e . a a a  TaK H 33b iB aeM oro  Koacjajm - 
n aeH T a  TOKa

^ 2  max

I  o

H a  pac. 2 npaseAeHa 3aBncHMOCTb KoacjicjmiiHeHTa TOKa c h c t c - 
m m  ea.5KnraHHa c KaTyiuxaMH Bl h B 13 npa pea.xbHbix conpoTHB-

jieH H a x  n o ie p b  s t h x  Ka-
TyU ieK  H eMKOCTH B T op iia -
H o fl u e n a  50 h  90 n<p, b 
(})yH K U H H  m y n T H p y io t u e r o  

C O npO TH B JieH H a. H 3  3TH X  

K p iiB b ix  c a e A y e T ,  m o  

A a > K e  n p a  o a e H b  H e- 

ß o j ib m o f l  eM KO CTH  (B c e r o  

50 n<t>) K a T y u iK a  Bl H M e­

e T  K03(j)(j)H U ,H eH T TO K a  Bbl-

m e, aeM KaTyuiKa B 1 3 y iK e  
npn m yHTupyiom eM  conpo- 
THBJieHHH 3 M O M  H HHJKe. 
ü p u  VBejiHaeHHH c m k o c th  
BTOpHHHOH UenH CHCTeMbi 
ä o  90 n<p, xapaKTepHOH 
Ä ä h  HeSKpaHHpOBaHHblX 
CHCTeM, K03(j>(j>HUHeHT TO­
Ka KaTyuiKH B l  OoÄbiue, 
aeM y  KaTyuiKH B l 3, Haau- 
Haa npHMepHO c 20 M o m .  
XlaHHbie 3KcnepuMeHTOB 
n o Ä T B e p *Ä a io T  p e3 yA b T a - 
Tbi pacaeTa (Ta6ä . 1 ).

Ä a H H b ie  T a6 Ä . 1 CHHMa- 
ÄHCb ÄÄH OÖeHX CHCTeM c 
0ÄHH3K0BbIM ÄOÖaBOHHbIM 
COnpOTHBÄeHHeM H3 KOH- 
CTaHTaHa BeAHHHHOH
1,85 o m .

A H aÄ H 3 H p ya  AaHHbie 
pacaeTOB h  SKcnepHMeHTa, 
m o ik h o  C Ä eaaT b  b h b o a ,  
a ro  npn Tex SAeKTpuaec-

k h x  H a rp y3 K a x , K O Topbie HMeiOT coBpe.weHHbie CHCTeMbi O aTapeii 
h o to  3a>KHraHHa, onTHM aÄbHbift K 03 (j)4 )iim ieH T  Tp aH cijiop M am ii 
A e * h t  b  n p e Ä e a a x  50— 60. 3 t o t  b m b o ä  H am aA H O  n oA T B ep iK A aeT
CH pHC. 3, Ha KOTOPOM AaH bl 33BHCHM0CTH K03(j>C})HUHeHTa TOKa CH 
CTeMbi 3a>KHranHa b  (jpyiiKHHH K03(j)tt)HUHeHTa TpaHciJiopM auHH n p i 
3anncaHHOM  b TexH H aecK H x ycÄ O B u ax  conpoTH BAeH H H  yTeaK H  CBe 
an  r w —  1 M o m .  HeKO TopoM  cpeAH eM  a a h  c h c t c m  conpoTHBAeHHii 
n oT ep b , paBHOM 5 M o m ,  np eA eA b H b ix  3H aaeH H ax c m k o c t h  BTopua- 
h o h  u enu  (5 0 — 200 « # )  h  HHAyKTHBHOcra nepBHaHOH u en n  0 ,005—

0,015 z h .

ri03TOMy npH M 8KCH- 
MaAbHbix Harpy3Kax chc- 
TeMbi 3a>KHraHHe c KaTyiu- 
koh  B 13 pa3BHBaeT Hanpa- 
/Keiine HHH\e nanpaiKeHHa, 
pa3BHBaeMoro ch c tcm o h  
C KaTyUIKOH Bl, ne TOAbRO 
npH OAHHaKOBblX T0K 3X  

pa3pbiBa, h o  Aawe npn 
ßÖÄbuiHx TOKax. BMecTe 
c TeM BTopnaHaa o6 m o tk 3  
KaTyuiKH B 13 HMeeT Ha 
8500 b h tk o b  6oÄbiue, aeM 
KaTyuiKa Bl, npnaeM s t o t  
npoBOA öoAee t o h k o t o  ce- 
aeHHa. CTOHMocTb KaTyui­
KH B 13 b npOH3BOACTBe B
1,5 pa3a Aopoaie KaTyui­
KH Bl.

TaKH M  o 6 p a 3 0 M , npn 
T e x  3A eK T pH aecK u x  H arpy3- 
K ax , KO Topbie AaHbi b Tex- 
H H aeCKH X  yCÄO BH H X II 
H M eioTca  b SKCn.nyaTauHH, 
CHCTeMbi 3 a *H ra H H a  c  Ka- 
Tyu iK aM H  B 13 p a ö o T a io T  b 
peacH M ax, A a n e K iix  o t  oti- 
THM3AbHbIX.

H M e a  b  BH Ay TpeßoBa- 
HHH MHOrOUHÄHHApOBblX, 
BbICOKOCKOpOCTHblX ÄBHTa- 
TeA e ft k  cu cT eM e 3 a *H r a -  
h h h , a TaK ace Bonpocbi
yHH(})HKaUHH H 3 A eA H H  3THX 
CHCTeM, ö o a e e  pauHOHaab- 
h oh  6 b iaa  6 bi K aTyu iK a  c 
nepBH aH oft o ö m o tk o h  Ta- 

k oh  * e ,  KaK y  K aTyu iK H  B 13, a b to p h h h o h  —  TaKofi 
> «e, KaK y  Bl.
PacaeTbi noKaabiBaioT, aTO npHMepHO npn conpoTHBAeHHii 

yTeaKH 2 M o m  h  Huace Taxan onbiTHaa «anyuiKa 6yAeT paaBHBaTb 
HanpajKeHHe He MeHee HanpaaceHHa c h c t c m h  c KaryiuKoft B 13 
(pnc. 4 ) .  Hpn Bcex Apyrax conpoTHBAeHHax r m  b  UHTepBaae 
o t  2 M o m  a o  6ecKOHeano öonbuioro 3HaaeHHH K03(j)c})HHHeHT TOKa

0,1 1 10 100 rm10eOM

P hc. 4. 3aBHCHMOCTb KostJiiJiHiiHeHTa TO K a  CHCTeM 3a*Hrami!i 
c OiübiTHOH KaxyiuKOH H KaTyuiKaMH Bl h Bl3 npn H arp y3«a x , 

ÖAH3KHX K 3KCnAyaTaUH0HHbIM:
/ —  KaTyuiKa B l, C2=90 ticp, rn=3 ,5  M om , Z .i=0 ,0 Il sh ; 2 —  KaTyuiKa Bl, 
C2=90 nep, rn=3 ,5  M om , Z-i=0,0096 sh ; 3 —  KaTyuiKa Bl3. C2=90 nep, 
rn —7 M om , Lj=0,0075 sh ; 4 —  on bm iaH , C2—90 nep, r n = 3,5 Mom, 

L i=0,0075 sh .

T a ß ^ u u a  1

'S
iC

I I
«  «  3 ^ e K T p H q e c i< a «  n a r p y 3 Ka 
50 s

S  *

T o k  p a s p u i i a  /  b  a  

n p n  c k o p o c t h  B p a w e -  
HH fl B a jiH K a  n p e p b iß a -  

r e a a  b o ö /m u h

M a K C H M a a b H o e  H a n p s .  

» e H H e  C g  m a x  B KB  

n p n  c k o p o c t h  B p a m e ­
HHH B a jiH K a  n p c p b m a -  

TeJIH  B O Ö / M U H

^ 2  m a x
------------------- B K O M

] p

300 1000 1900 300 1000 1900

B l

- 3,47 3,12 2,44 - - - -

C2 « 40 • 10—12g0; ru  =  00 - - - 26,4 24,4 20,4 7 ,62 -8 ,3 6 *

C2 ~  90 . 10“ 1 2 g 5J r M  =  ° ° - - 21,8 20,1 15,9 6 ,3 -6 ,2 6 * *

C 2 «  40 . 10 r m  =  IC« o m - - ■ 20,7 19,4 15,3 5 ,96-6 ,26**

B13

a e c K H x
S K c n ^ y

- 3,65 3,32 2,7 - - - -

C 2 ~  40 • 10—1 2 0 ; r [U  =  0 0 - - - 28,3 27,1 23,2 7 ,7 5 -8 ,6 *

C2 »  90 • IO - 12 05; r u l  —  00 - - - 21,4 20,0 16,85 5 ,86-6 ,24**

C2 «  40 . 10“ 1 2 0 ; r m  —  10« o m

n p H M e a a H H e .  O i h o h  3 B e 3a o a K o i l  
H a r p y 3 0 K n p n  H c n b iT a H H H  C H C T eM b i 3 a> 

a T a u H H .

o ß o 3 H a m
K H ra H H a

>Hbl C T pO  
b  a a ß c

MKH, LUK

p a i o p H H

18,6

)p b l  KOTO 
; AB VM H

17,25

p o f t  x a j  

3 B e 3 A 0

14,0

a K T e p H H  
1 K 3 M H —

5 ,1 -5 ,2 * *

a a a  s a e K T p H -  
f l a a  y c a o B H f t

P h c .  3. 3aBHCHM0db K03i})(j)H- 
UHeHTa TOKa c h c tc m  BasenraHHa 
B (jiyHKUHH K03$l|lHHHeHTa 
TpaHciJiopMauHH KanyUIKH 33XKH- 
raH H a npa conpoTHBAeHHH y T e a ­
KH CBeau r  m= 106 o m ,  conporaBAe- 
h hh  noTepb /•n = 5 -1 0 6 o m  h 
CAeAyiOUIHX eMKOCTH H HHAyK- 

th b h o c th :

1 —  npn C2—50-10—12 4> H Li=0,005 en;
2 — npH C2~  200 • io-12 h L,=0,005 en;
3 —  npH  C ,= 50 • I0-'2 h L,=0,010 £ «;
4 —  npH C2=100 • IO-12 H Li=0,010 £ «;
5 — npw C 2— 150 • 10-12 H L \ -0,010 e n ;
6 —  npn Ci-200 • 10-12 h 1,-0,010 en;
7 — npH C2—50 • 10—12 h L,—0,015 en;
8 —  npn C2 — 200 • 10—12 <p H 1,-0,015 sh ;
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T a ß f l H u a  2

*

»o
o
CD
Cl,
e

t:

T h ii
KaTyuieK

v « K °
= o aj m
S 3
S V.
o  S
e * -
O g
O  &

^2max B Ke
^2max
----------- B OM

l P ] >

OnbiT
hu3*CJ«
ÜL

«4.

o

«  s  ^  
a. co

OnbiT
H0)'S"o«
&.

Pacxow jie-
HHe

Al72max 
B %

OnbiT PacieT

2

B Ö0f€
(onuT)

300

E l 3,92 4 -2 ,0 4

IC«

03

16,1 16,8 -4 ,3 5

-2 ,8 4

4,1 4,2

0,075

21,1 21,7 5,37 5,44

E13 3,59 3,6 -0 ,2 8

10s 10,8 13,95 -2 9 ,2 3,01 3,87

0,047

oo 18,1 20,8 -1 4 ,9 5,04 5,78

OnwTHafl 3,69 3,68 0,27

10« 13,3 14,8 -1 1 ,3 3,6 4,02

0,049

oo 16,8 19,35 -1 5 ,2 4,6 5,26

1000

E l 3,6 3,54 1,67

10« 16,4 14,95 8,85 4,56 4,22

0,C63

oo 29,8 19,3 7,21 5,78 5,45

E13 , 3,5 3,46 1,14

IC« 11,3 13,3

19,9

— 17,7 3,23 3,84

0,045

oo 18,6 - 7 5,31 5,76

OnbiTHan 3,59 3,52 1,95

10« 13,4

17,25

14,1 -5 ,2 2 3,73 4

0,047

oo 18,4 -6 ,6 7 4,81 5,23

2000

E l 2,92 2,63 10

10« 13 11,1 14,6 4,45 4,22

0,041

oo 17,7 14,35 18,9 6,05 5,46

E13 3,16 2,89 8,5

10« 10,2 11,2 -9 ,8 1 3,23 3,88

0,037

oo 17,8 16,9 5,05 5,63 5,85

OiibiTiia« 3,24 2,94 9,2

10« 12,0 11,8 1,67 3,70 4,0

0,038

oo 16,1 15,45 4,04 4,97 5,26

onb iTH oft K axyu iK H  M ciib m e, h o m  y  K a ryu iK H  Bl 3, npH M cpHo 
Ha 10%- n p H  JKejiaHHH flOBblCHTb K03(J)(j)HUHeHT TOKa OnblTHOH 
K aTy iilK H  ÄO BCAMHHHb! K03 (p(})H i;HeHTa TOKa XaTyiUK H  B 13 
ÄOCTaTOHHO He3HaHHTeÄbHO HOBblCHTb HHÄyKTHBHOCTb nepBHHHOH 
OÖMOTKH.

cÜ a h  3KcnepH M eH TaÄbH 0H  n p oB ep K H  pacqeTO B  6 h a o  HaroTOBJieHO 
HecKOÄbKO K a T y u ie K  c  n ap aM eT p aM H  K a T yu ie K  Bl, B 13 h  onbiTHOii. 
H eK O T op b ie  p e3 y .ib T aT b i iicn bu aH H H  c h c t c m  ß a T a p e ü H o ro  3 a * H r a -  
KHH C 3THMH KaTyiU K aM H , a TaKTKe CpaBHeHHe ÄUHHblX paeqeTO B  
h  oaibiTOB CB eaenbi b  tsöji. 2.
JlpH 9T0M 3HaqeHHH 3AeXTpHHeCKHX Hairpy30K ß b lA H  npHHHTb! 

xapaKTepHbiMH äJih ycÄOBHH aKcnuyaTauHH: C 2=Cai2+ 99-ilO-12 
(rue Cwz —  eMKOCTb btophhhoh oömotkh KaTyiuKH aasKHraHHH), 
conpoTHBjieHHH noTepb paBHHAHCb 3,5 Mom äJih KaxyuiKH Bl 
h 7,8 Mom äJih KaryuiKH B 13. 3HaqeHH5i rm a npeuenax ot 1 Mom 
äo ßecKOHeuHOCTH uaHbi b Taßn. 2.

O TH ocH TeJibH an  pa3H0CTb M e * Ä y  onu TH biM  h  ipacneTHbiM 3Ha- 
qeHHHMH TOKa (HanpHJKeHHH) o n p e u e Ä H n a c b  n o  tfiopM yA e

P e 3 y jib T a T b i o n u T a  nojiHOCTbio 
n oÄ T B ep jK u a ioT  TeopeTH uecKH Ü  
aHauH3 CHCTeM 3a>KHraHHH c  Ka- 
Tym K aM H  Tu n a  B l h B13. ü p H  
T e x  H a rp y 3 K a x , k o to p m m h  o ö u a -  
Ä3IOT CHCTeMbi 3ajKHr3HHH B p e - 
aubH bix, 3 K cn jiyaT au H 0H H b ix  y c -  
a o b h h x  h 3anH caH H  b T Y ,  K03<j>- 
4>HUHeHT TOKa CHCTeMbi c  K aTyrn - 

k o h  B13 Ha 17— 23% MeHbuie
c o oT B eT C T B y io iu ero  K09<jx{)HUHeH- 
Ta  CHCTeMbi CO 3HaHHTeÄbHO 6 o - 
j ie e  Ä e in eB o ft  onbiTHOii K aT y in - 
KOH. r ip H  yBeÄHHeHHH COnpOTHB- 
neHHH yTeHKH ÄO ßeCKOHeHHO 
ßOÄbUIOro, K03(J)(})HU,HeHT TOKa 
CHCTeMbi C KaTyUIKOH B13 Ha 
5— 10% Bbiuie, neM y  CHCTeMbi c  
KaTyuiKOH Bl.

O ä H3KO TO, HTO CHCTeMa C Ka-
T y u iK o ii B13, npn  r , a > 1 0 6 om 
pa3B H BaeT ß o jib in e e  H anpniK eH H e, 
neM onb iT H an  K a T yu iK a , He hb- 
ÄHeTCH ee  nouo>KHTeJibHbiM c b o ö -  
c tb o m . C n e Ä y e T  n oA H epR H yTb  T y  
BecbM a BaiKHylO  MbICAb, HTO CH- 
CTeMa 3a>KHraHHH, KaK h A ioß a n  
CHCTeMa, ÄOUJKHa u a B a T b  TOJibKO 
t o ,  h t o  o t  H ee TpeöyeT C H , h o  He 
ß o jib in e . E cah  CHCTeMa 3a>KHra- 
hhh  pa3BH BaeT H anpa>KeHHe h 
Ä a eT  3 H ep rn io  HCKpbi, ÄOCTaTOH- 
Hbie a a h  Boen jiaM eH eH H H  p a ß o n e ö  
CMecH ÄBH raTeuH  n p n  rm= 1 Mom, 
t o  n pn  COnpOTHBÄeHHHX yTeHKH, 
ßöBbuiHX 1 M o m , ß o n e e  Bb icoK oe 
H a n p H *e H H e  CHCTeMbi, npaKTHHe- 
ck h  He y ^ y n in a n  ycuoBH Ü  3a>KH- 
raHHH, 6 y Ä e T  npHBOÄHTb k 6 o u e e  
ßbICTpbIM H3H0C3M BblCOKOBOAbT- 
h oh  HacTH CHCTeMbi, b n e p ß y io  
O H epeÄb H30ÄHUHH BblCOKOBOJIbT- 
h h x  npoBOÄOB h CBeneft, t .  e. 
ß y u e T  CHHTKaTb HaÄCJKHOCTb H 
ÄonroBeHHOCTb CHCTeMbi 3a>KHra- 
h h h .

B bi bo  Abi

1. n p H  npOeKTHpOB3HHH CHC­
TeM bi 33>KHraHHH IieOÖXOÄHMO 
CTpeMHTbCH K TOM y, HTOÖbl OHa 
pa3B H Baua H eoß xoA H M b ie  b m x o a - 
Hbie n ap aM eT p b i, b  n e p ß y io  on e - 

p eÄ b  M aKCHM aubHoe Hanpn>KeHHe h  3 H ep rn io  HCKpbi n pn  MaKCH- 
M aubH bix a jieKTpH H ecKH x H a rp y3 K a x . n p n  yM eiib ineH H H  H arp y3 0 K  
yBeuH H eH ne HanpnJKeHHH h  a n e p m i  HCKpbi ä o a t k h o  ßbiTb m h h h - 
MajIbHblM .

2 . H e o ß x o Ä H M o  n poß ecT H  in n p o K y io  p a S o x y  n o  yHHiJiHKauHH 
K aT yu ieK  3 a *H ra H H H . C A e A y e T  n ep ecM ox p eT b  oßMOTOHHbie AaHHbie 
KaTyuiK H  B13 b e r o p o H y  ß äu b in e ft  y »H (j)H K an H H  h x  c  K a ry u i-  
KOH Bl. O ä HHM H3 B03iM0i>KHbIX BapHaHTOB HBAHeTCH K aTy iU K a 
c n ap aM eTpaM H , noÄOÖHbiMH onb iT H oft K a xyn iK e . .

H p i l  9  TOM nepBHHHan OÖMOTKa MOJKeT 6bITb HAH TaKOH * e ,  
KaK y  KaTyU IKH  B l 3, HAH C HeCKOAbKO yßeAHHeHHOH HHÄyKTHB- 
HOCTbK).

3. n p H  HCCAeÄOBaHHH CHCTeM 3a>KHraHHH OÄHOH H3 nepBO- 
OHepeÄHblX 33Ä3H  HBAHeTCH lyCTaHOBAeHHe SK0H0.MHH6CKH OÖOCHO- 
BaHHOTO MHHHiM3AbHO ÄOnyCTHMOTO 3H3HeHHH COnpOTHBAeHHH 
yTOHKH 3HepTHH nO H 30AH T0py CBeHH.

M p = ] -
l p . o n ' - I p .pacH .

Up.
• 100"/o.

p .o n
(7)

X o t h  pa3H H ua M ernu y onbiTOM h pacneTO M  AOCTHraeT H iio ra a  
CpaBHHTeAbHO ÖOAbinOH BeAHHHHbl, HO OßlUaH TeHÄeHUHH CHHJKe- 
HHH IianpHHCeHHH C yBeAHHeHHeM 3AeKTpHHeCKOH H arpy3K H  CHCTe­
Mbi Bb ipaaceH a o ep H o .
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YflK 629.113:389

K e o n p o c y  o n e p e c M c r r p e  TOCTa 9314-59
H. C. EE33YBMK, HD. n. COPOHAH, Jl. fl. M APqbIHOBCKHH

rOCyflapCTBeHHbIM BceCOK>3HblM flOpOWHbIM HayHHO-HCCJieAOBaTe/lbCKMM MHCTMTyT, BceCOK)3HblH HayMHO-
MccaeflOBaTenbCKHM h h c t m t y t  no HopMa/iM3ai4HH b m 3 llih h o c tp o g h h  m

|>  C T A T b E  KaHÄ. Tex«. nayK H. H . -KopoTOHOiuKO1 CBoeBpe- 
U  MeHHO H npaBHJIbHO CT3BHTCH Bonpoc O ‘HeOÖXOAHMOCTH 
nepecMOTpa T O C Ta 9314-59. OaHaKo npeAAOHieHHoe aBTopo<M 
noBbiiueHHe 3^>(J)6kthbhocth aBTOTpaHcnopTHbix -cpeacTB 3a cqeT 
H3MeHeHHB HOpMaTHBHOH OCeBOÖ Harpy3KH C 6 ÄO 8 T ÄJIH TpaHC- 
IIOpTHblX CpeÄCTB rpyinnbl B HBAHeTCH HeOÖOCHOBaH'HbIM. ripHHH- 
Tan b T O C T e  oceBan narpiysiKa 6 r  yqHTbiBaeT bo3Moh<hocth 
nponycKa s th x  a.BTOiMoÖHAeft no ÄoporaM oömeft cera  CC C P, 
hcxoäh H3 necymeft onocoÖHocT« AopooKHoft OAeoKAbi cymecTBiyio- 
lueft cera, a TaKOKe TexHHKO-aKOHOMHqeoKoro aHajraaa oömeft 
ceöecroHMocTH ;nepeB03OK, yqHTbiBaiom.ero KaK aBTOMOÖHAbHyio 
cocTaBÄHiomyio, t3,k h Äopo>Knyio2.

n o  ÄauHbiM U,eHTpaÄbHoro cTaTHCT»qecKoro ynpaoAeHUH 
Ha 1/1— 1964 lr. npoTHOKeHiie ÄOpor oömeft ceTH G CCP c TBep- 
Äbl.MH nOKpblTHHMH COCTaBAHeT 330 400 K M.  .H3 HHX AHUIb 
okoäo 10%, t. e. 30 000— 35 000 k m , MoryT npanycKaTb aBTO- 
moöhah h aBrono63Äa rpynnbi A . OcTaAbHan qaerb Äopor npn- 
roÄHa äJih SKonnyaTaiiHH no hh.m aBTOTpaHcnopTHbix cpeÄCTB 
c lÄonycTiiMoft oceBoft Harpyaicoft 6,0 t.

yBeÄHqeHHe HarpysKH Ha ocb c  6  äo 8 t, Ka:K o to  npeAAaraeT 
KaHÄ. TexH. Haiyx H. M . Kopotohouiko, noTpeöyeT cooTBeTCTByio- 
meft peKOHCTpy.KU.Hn uopor, inpuqeM peKOHCTpyuuHH öyueT Bbipa- 
JKaTbCH He TOAbKO B yCHJieHUH ÄOpOJKHOH OÄeJKAbl, HO H B H3Me- 
ueHHH Bcex Tex sjieMeHTOB uopor, KOTopbie nepecTaHyT yuoBAeT- 
BopuTb napaweTpaM hobmx TpaucnopTHbix cpeÄCTB.

CTOHlMOCTb TaKOH peKOHCTpyKUHH MOJKeT OUeHHBaTbCH He M eH ee 
qeM 15 m ä p ä . pvö., hto bo iMHo.ro pa3  n p eB b im a eT  oörnne a c c H ra o -  
BaHHH, n uaH H pyeM b ie  Ha 1966— 1970 nr. Ha cTpOHTeubCTBO Äopor 
B c ex  K aT ö rop H H  h HaanaueHHH.

noBbiiueHHe 3(J),4)eKTHBHOCTH aBTOTpaHCnopTHblX CpeÄCTB ÄOJUK- 
HO ÖbiTb ÄOCTHTHiyTO iHHbIMH rtyTHMH. Pa3pelUeHHe HCnOÄbBOBaHHH 
TpaHcnopTHbix cpeÄCTB rpynnbi B c oceBoft Hairpy3Koft öoAee 6 t, 
o ueM 'ynoMiiHau H . H . Kopotohouiko, ö h a o  Bbi3Bauo H e o ö x o A i i -  

MocTbio uaTb npaBa « rpa>käahct.ba»  TeM aBTO.öycaM, KOTopbie 
ÖblAH CnpoeKTHpOBaHbl H npOH3BOACTBO KOTOpblX ÖblAO JIOÄTO-
iOBueHO äo  1959 r. (3HJI-156, 3HJ1-158, JIA3-695), yAeAbHbift
Bec KOTOpblX ÖblA He3HaUHTeÄbHbIM.

T O C T  9314-59 AomycKaeT Ha nepeuHioio ocb Ä«yxocHbix aBTO- 
MOÖHAeft rpynnbi A  rpy3HTb 7,5 t, u to COOTBeTCTByeT 43% 
o t  nouHoro Beca aBTOMOÖHAH. JlonycKaeMaH Harpy3Ka Ha nepeu- 
hioio ocb aBTOMoÖHAeft rpynnbi B  He AOAiKHa npeBbiuiaTb 4,5 t ,  
uto T a K *e  cocTaBAHeT 43% o t  noAHoro Beca. B to  i* e  BpeMH 
y  rpyaoBbix aBTOMoÖHAeft, BbiniymeHHbix ä o  4959 r . ,  Ha '.nepeuHioio 
ocb npHxoÄHTCH 26— 28% noAHoro Beca.

y  aBTOM oÖHAeft, npoH3BOACTBO K O Topb ix  HauaTO HOCAe 1959 r., 
H a rp y3 K a  n a  u e p e A H io io  o c b  yB eAU ueH a äo 30— 32% . OÄ'HaKO 
A a * e  Ha hobmx a.BTOMOÖHAHx eme H e H cnoAbaoBaH bi n e e  «BHiyT- 
peH H ue pe3ep.B bi» CTaH AapTa.

Tax, HanpHMep, ycTauoBAeHHbie Ha aBTOMOÖHAHX 3HJI-130 
n M A3-500 uiHHbi U03BOAHIOT noBbicHTb H a rp y s K y  Ha nepeuHioio 
CCb COOTBeTCTBeH'HO ÄO 37 H 33%. B aÖCOAIOTHO,M BbipaiKeHHH 
3TO C0CT3BHT npHMepHO 1000 KZ  ÄAH aBTOMOÖHAH 3HJ1-130 
h 800 k z  äah aBTOMOÖHAH M A3-500. noBbiiueHHe Harpy3KH 
na uepeAHioio ocb ho3boaht yBeAHUHTb h rpy30noAHeMHOCTb 
aBTOMoÖHAeft. AHaAorHHHoe noAOJKeHHe HaÖAioAaeTCH h y  Tpex- 
OCHblX aBTOMOÖHAeft.

H a n ep eu H io io  o c b  T p e x o cH b ix  aBTOM oÖHAeft rpynn A  h B CTaH- 
AapTO M  p a 3 p e iu e H o  rp y3H Tb  cooTBeTCTBeH H o 7 h 4 r. O aK TH u ecK u e 
Harpy3KH 3HaUHTeAbHO HHJKe.

.B OBH3H c H3AO>KeHHbi,M, n pu  A io ö w x  peKOM eHAauHHX, K a c a io -  
IUHXCH H3MeHeHHH T O C Ta 9314-59, HeOÖXOÄBMO UCXOAHTb 
H3 coxp aH e iiH H  c y m e c T B y io iu H x  o ceB b ix  H a rp y3 0 K  6 h 10 t  
Ha OCb.

B HOBO'M CTaHAapTe HeOÖXOÄHMO AOnOAHHTeAbHO OTOBOpHTb 
c A e A y io iu e e :

1. M a K c iiM a A b H o  A o n y c K a e M b ie  H arpysK H  Ha oAH H apu b ie  yn p a B - 
AH eM bie och äah aBTOM oÖHAeft, n pH u eu oB  h n oA yn p H u en oB . 
B CBH3H C TeM , HTO ynpa.BAH eM bie OCH aBTOM oÖHAeft BbinOAHHIOTCH

1 «ABTOMoÖHJibiiafl npoM bim nenHOCTb», 1965, JSTs 4.
2 X o p o u i H ^ O B  H. O . «CTaHÄapTH3au;H5i», 1960, JSPs 9.

c  OAHHapHbiMH KOJiecaMH, a Ha npnuenax h TiojiynpHuena: 
OHH MOTVT ÖbiTb K3.K C OÄHHapiIbIMH KOACCa.MH, T3K H CÄBOeH 
HbiMH, ueAecooöpa3Ho AH^ufiepeHUHpoBaTb BeAHHHHbi Harp.y30i 
He TOAbKO B 3aBHCHMOCTH OT rp yn n  nOÄBHIKHOrO COCTaBi
(rpynnbi A h  B ), h o  h  o t  b h ä h  noABHucHoro c o c T a o a  (npnuen
HOH COCTaB, aBTOMOÖHAH).

J Ia h  aBTOM oÖHAeft MaKCHiMaAbHbie 'Harpiy3KH Ha ynpaBAH eM bic 
o c h  u eA eco oö p a 3 H O  npHHHTb a a h  rp y n n b i A 6 t  h  ä a h  rpynnbi B
4,5 t , ä a h  yn p aB A H eM b ix  o ce ft  n p n u e n H o ro  c o c T a a a  —  cooT B eT - 
CTBeHHO .10 H 6 T.

2. MaKCHMaAbHo AonycKaeMbie uarpyaKH Ha nepeAHHe Asyx- 
ocHbie y.npa.BAHeMbie TeAe*KH aBTOMoÖHAeft. TaKHe TeAeucKH 
b 3apyöe*Hoft npaKTHKe HauiAH mnpoKoe npHMeHeHHe Ha ueTbi- 
pexocilbix Cpy30BbIX aBTOMOÖHAHX H HCnOAb3yiOTCH T3K>Ke 
na TpexocHbix aBTOMOÖHAHX. .HarpysKH Ha AByxocHbie ynpaB- 
AHeMbie OCH ÄOAJKHbl paBHHTb'CH 12 T  ÄAH TpaHCHOpTHblX CpeACTB 
rpynnbi A (TaKan HarpysKa npHHHTa Ha 3b tom oöhahx, ncnoAb- 
3yeMbix Ha Me*AyHapoAHbix nepeB03Kax 13 KpynHeftuiHMH 
3anaAHoeBponeftcKHMH crpaHaMn) h 8 t  ä ah  aBTOMoÖHAeft 
rpynnbi B.

3. M aKC H M aAbH o A on ycT H M b ie  H arp ysK H  Ha A B y x o c H b ie  T e A e *K H  
C pa3AHHHbIM paCCTOHHHCM M ejK ÄY  OCHMH. 3aBHCHM0CTb ÄOnyCTH- 
MblX « a 'r p y 3 0 K  Ha TeAOK'KH OT paOCTOHHHH iM ejK Äy OCHMH OTOBO- 
peH a B ÄOpOlKHOM 3aKOHOAaTeAbCTBe «SpaHUHH, <DPr, TOAAaH- 
ÄHH, AbCTPHH H Ä P yrH X  CTpaH. iloCTOHHHOft KOMHCCHeft 
no T p a H c n o p ry  C 3B a npeAAOJKeHo TeAencKH no patCTOHHHio 
M e m A y  o chm h  paaA eA H Tb  Ha rp yn n b i: u ep B an  1,00— 1,24 m ; 
B T opan  1,25— 1,39 m ; TpeTbH  1,4— 2,0 m . Taicyio rp a A a u H io
UeAecOOÖpa.3HO npHHHTb H B HOBOM CTaHAapTe.

4. M aK C H M aAbH o noA H bift Bec o ä h o o c h h x  u p n u e n o B , K O Topu ft 
A O A *e H  orpaHHHHBaTbCH Ä on ycK aeM O H  H airpysK oft Ha OAHHapHbie 
Heynpa,BAHeM bie o ch . r ioA H b ift Bec o ä h o o c h h x  n p u u e n o B  o roB op eH  
3a;KOHOAaTeAbCTBOM öoAbiHHHCTBa CTpaH h  COOTBeTCTByeT H arpy3 - 
Ka.M Ha OAHHapHbie H eynpaB AH eM b ie  o ch  (A h t a h h ,  BeAbrHH, 
rC-AABHAHH) , B OTAeAbHbliX C TpaH ax OH HeCKOAbKO M eHbine.

5. rioAHbift Bec neTbipexocHbix aBTOMoÖHAeft c  nepeAHeft AByx- 
ocHOft ynpaBAHeMoft TeAeacKoft. ^eTbipexocH bie aBTOMOÖHAH 
BbinycKaiOTCH b o  Bcex npoMbiniAeHHO pa3BHTbix CTpaHax 
H no CpaBHeHHIO C TpeXOCHbIMH aBTOMOÖHAHMH C  TaKOH Hie ÄO- 
nyoKaeMoft Harpy3Koft M o ry r  »M eTb Ha 2,5— 4,0 t  öoAbiuyio  
rpy3onoA'i»eMHOCTb (oöbiqH o npu MeHbuieM KoacjitjjHUHeHTe T a p u ). 
M toÖ h  npeACTaBHTb ceöe, h to  w ou ieT  AaTb HcnoAb30BaHne aBiyx- 
ochoh  ynpaBAHeMoft reAeiK K ii, conocTaBii.M AByxocHbift 3Bto.mo- 
ÖHAb C TpeXOCHHM H UeTbipeXOCHblM aBTOMOÖHAHMH C T3KHMH 
TeAemKaMH. FIpeÄnoAoiKHM, u to  Ha Bcex 3btomoÖhah.x iycTanoB- 
AeHbi u ihhh paawepoM  9,00— 20, rpyaon oA ieM H ocT b io  1800 k z  
(Tanne .uihhh ycTaHOBAeHbi Ha aBTOMOÖHAe 3HJI-130) «  «a rpysK H  
Ha och  h TeAeiK'KH He npeBbiuiaiOT 6 h 11 t  no TOCTy 9314-59 
(t3ÖA. 1 ).

T a ß j i n u a  1

ABTOMOÖH^lb
rioAHbift Bec 

b m

OpneHTH- 
poBoqHaa 

rpy3onojrb- 
eMHOCTb 

b m

K o 94><})H-
HHeHT
Tapbi

JlByXOCHblft.......................................... 9 ,6  (3 ,6 + 6 ) 5 0,92
T p e xo cH b ifl..................................... 13,2 7 ,5 0,76

(3 ,6 + 3 ,6 + 6 )
MetbipexocHb'.H.............................. 18,2 11 0,65

(3 ,6 + 3 ,6 + 1 1 )

T a K H M  o ö p a 3 o ,M , n p H M e H e H iie  T p e x -  h  q e T b ip e x o c H b ix  aBTOM O- 

ÖHAeft c n e p e A H e f t  y n p a B A H e -M o ft  T e ie m iK o f t  n o3 B O A H T , He npeBbiuiaH' 
o c e ß o f t  H a rp y a K H  6  t  (1 1  t  n a  T e A e u iK y ) ,  AOCTHHb .rp y a o n o A U ie M - 

HOCTH, K O TO py iO  H M eiO T  B H äC T O H U iee  Bpe.MH a'BTOMOÖ.HAH 
THna M A3 h KpA3 c 10 r n a r p y a K O H  H a  ocb.

K p o M e  TOTO, HeOÖXOÄHMO OTOBOpHTb, HTO MaKCHMaAbHo 
A on ycK aeM b ift noAHbift B ec  aBTOM oÖHAeft, n p u u en oB , n oA yn p n u e - 
noß  h  aBTorioesAO B  onpeAeAH eTCH  KOAHqecTBOM h  pacnoAOTKe- 
HH6M o ce ft  (T e A e m e K ) na n oA B n u iu oM  co cT a B e .
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B T a ö ji.  2 npH BeaeH b i ÄaH H bie TOCTa 9314-59 b conocTaBJieH H H  yT oqH eH n e H ex oT op b ix  (JiopM yjiHpoBOK. n p e Ä Ä O x e H H b ie  BejiiM HHbi
c npe^JioBveHHbi.MH B eÄ»qH H aM H  n o jiH b ix  B ecoB  h n poB eaeH O  M o ry T  S u n  b a a jib H eftu ieM  yTOHHeHbi.

T  a 6 ji h n i

f p y n n a  A f p y n n a  E

n a p a M eT p b i r o c T
9314-59 n p o e K T  c ia n ia p T a

r o c T
9314-59 n p o e K T  c ia H fla p T a

M aK CH M ajibH aa A o n y c K a e M a u  H a rp y3 K a  n a  oa H H ap H yio  H e y n p a B A n e M y io  o c b  b m  ........................ 10 10 6 6
M aK CH M ajibH aa a o n y c K a e M a s  H a rp y 3 K a  na o iH n a p H y io  y n p a B A a e M y io  o c b  n p n u e n a  (n o . iy n p H -

u e n a )  b  m .......................................................................................................................................................................................... — 10 — 6
M aK C H M a^bn aa  Ä o n y c K a e M a a  H a r p y 3 Ka Ha O ÄH H apH yio y n p a B ^ a e M y io  o c b  aBTOMOÖHJiH b m  . . — 6 — 4,5
M aK C H M aA bn aa  a o n y c K a e M a «  H a rp y 3 K a  n a  n e p e a H io io  a ß y x o c H y io  y n p a B A a e M y io  T e a e jK K y

aBTOMOÖHJiH b  m ............................................................................................................................................................................ — 12 — 8
M aK C H M ajibH aa a o n y c K a e M a a  H a rp y 3 K a  Ha a ß y x o c H y io  T e jie>K K y  b m  n p n  paccTOHHHH M e ^ a y
OCHMH B M t

1,00— 1,24 ................................................................................................................................................. 18* 13 11* 9
1 ,25-1 ,39  . . .......................................................................................................................................... 18* 16 11* 11
1,4 h  ö o j i e e ................................................................................................................................................................................. 18* 18 11* 12

M a n cH M a jib H b ifi h o j ih h h  B ec  b m :
10o a H o o c H o r o  n p H u e n a  ......................................................................................................................................................... — — 6

a ß y x o c H o r o  aBTOMOÖHJiH............................................................................................. ....................................................... 17,5 16(6+10) 10,5 10,5(4,5+6)
a ß y x o c H O ro  n p n u e n a  ......................................................................................................................................................... 17,5 20(10 +  10) 10,5 12(6+6)
T p e x o c h o r o  aBTOMOÖHJiH.................................................................................................................................................... 25,0 24(6+18) 15 16,5(4,5+12)
T p e x o c H o r o  n p H u e n a  ......................................................................................................................................................... 25,0 28(10+18) 15 18(6+12)
T p e x o c H O r o  a B T o n o e 3 a a  b  c o c T a ß e  aBTOMOÖHJiH c n p n u e n o M ............................................................. — 26(64 10 +  10) — 16,5 (4 ,5+6+6)
T p e x o c H o r o  a B T o n o e a a a  b  c o c ia ß e  T a ra w a  c  n o J iy n p H i ie n o M ........................................................ 25,0 26(6+10+10) 16,0 16,5 (4 ,5+6+6)
M e T b ip e x o c H o ro  a B T O M o ö w jia ........................................................................................................................................... — 30(12+18) — 20(8+12)
H e T b ip e x o c H o r o  a B T o n o e 3 a a  b  c o c ia B e  aBTOMOÖHJiH c  n p n u e n o M ................................................... 33,0 36(6 +  10+10 +  10) 20,0 2 2 ,5 (4 ,5 + 6 + 6 + 6 )
q e T H p e x o c H o r o  a B T O n oe3 a a  b  c o c i a ß e  T a ra q a  c  n o j i y n p H u e n o M ........................................................ 33,0 34(6 +  10+18) 20,0 22,5 (4 ,5+6+12)
a B T o n o e 3 a a  b c o c ia ß e  aBTOMoöHJia c  n p n u en O M  h ^ h  T a ra q a  c  n o j iy n p w u e n o M  (n p w  0 6 -

m eM  K O jiH qecTB e o c e i i  5 h  ö o j i e e ) ......................................................................................................................... 40,0 40 30 30

*  r ip n  p a ccT o a H H H  m o k ä v  ocaM H  M en ee  3 m .

r ................ y f lK  621.983

TeXHOAOrM M HOCTb KOHCTpyKL^MM K p yn H b lX  M3A6AMM, nO AyHO eM blX 

XOAOflHOM LUTOMnOBKOM M3 AMCTOBOrO M eTaAACI1

( B r o p a n  n a c r b )

T. H. POBMHCKMH

M o c k o b c k m h  a B T 0 3 a s o f l  H M eH H  f lH x a n e B a

1 1 3 0 E P A )K E H H E  Ha q e p T e jx a x  n e T a jie ft  Ky30B0B KaöHH 
“ *■ h  o n ep eH H a  ÄaeTCH c  npHBH3Koft «  xoop Ä H H aT H oft e e T x e , 
n o  K O T op oö  n o cT p o e H a  b c h  Kow noH O ßixa K y30B a h j ih  xaÖHHbi 
Ha o c h o b h o m  iu,HTe (n j ia 3 e ) .

U lT a M n b i h  paaJiHHHbie npacnoco iß jieH H H  npH M eH neM bix b  .npo- 
H3B0ÄCTBe OÖJIHHOBOHHblX Ä e T a jie ft  aBTOMOÖHJieft OÖbIHHO H3.ro- 
t o b ä h i o t c h  H enocpeÄCTBeHHO n o  m aö jiO H aM , c h h tm m  c  T a x  Ha3bi- 
a a eM b ix  M acTep-iM OÄeJieft, npeÄ C TaB ÄH iom H x c o ß o ft  o c o ö o  t o h h o  

BbrnoJiHeHHbift w a x e T  h 3 ä g ä h h  H3 Ä e p e ß a  b H aTyp a jib H iy io  b c j ih -  

nnHy. M acTep -.M O jie jiH  BbrnoJiHHioTCH n o  m aö jiO H aM , c h h tm m  

c  yT B ep > xa eH H oro  M a xeT a  x y3 0 B a  h j ih  c o  uiH Ta. n c w r o M y  Ha pa - 
C o h h x  q e p T e jx a x  oßjiHHOBOHHbix a e ia j i e f t  H H oraa  H ex oT op b ie  
cJ ioK H b ie  noßepxHOCTH n e HMeiOT p,eTajiH3auHH o T ^ e jib H b ix  pa3- 
M epoB  h  Ha n e p T O K a x  Ä eJ ia eT ca  ccb u ix a  Ha M acT ep -M ou e jib . 
O n H a x o  H eaon ycT B M O  ocxaBJiHTb 6 e3  yxa3aH H H  p aaM ep oB  r a x n e  
noBepxHOCTH, x o T o p b ie  n pn  TexH O JiorH necxoft n p o p a ß o r x e  ä o ä jk -  

Hbi n o A B e p ra T b c a  n p o ß e p x e  Ha BeJiw iH H y Ä on ycT H M o ft Äecjiop-

1 r ie p B a n  H a cT b  on yß jiH K O B a H a  b  J K yp H a jie  «A B T O M o Ö H jib H a a  n p o M b im - 
JIGHHOCTb». 1966, .N° 1.

MaiUHH. rlpH BH 3Ka H3ÄeJIHH K KOOpÄ'HHaTHOH CeTXe HBJIHeTCH 
BaJKHeftlHHM lyCJIOBHOM ÄJIH B03M0JKHOCTH KOHTpOÄH COÖHpae- 
MOCTH X y30Ba HJIH RaÖHHbl H npaBHÄbHOH yCTaHOBKH npOBepHeM hIX 
Ä eT a ^ e ft  b  n pocTpaH C TB e b n p o n e c c e  KO HTpoÄbHoft c ö o p x H . 
XIJIH OCymeCTBJieHHH KOHTpOÄH npaBH ÄbH O CT« H3irOTOBJieH’HH H.3Ä0- 
j ih h  nacTO  ÖbiBaeT H eo öx o Ä H M o  cm peÄeÄH Tb n pH BH 3xy T o r o  h ä h  

HHOTO 3AeMCHT3 KOHCTpyMUHH H3ÄejIHH OTHOCHTeJIbHO JIHHHH 
KoopÄHHaTHOft c e m n .  H pocT aH O B K a  p a3 M ep oB  Ha q e p T e ix e  
ÄOJiJKHa oß ecnen H B aTb  T a w y io  .B03M0>XH0CTb T ax> xe  6e3  c j i o j k h h x  

pacneTO ß.
iBaJKHbiM yc jioB H eM  b c n o c o ß e  n poc iaH O B K H  pa3M ep0B  Ha q e p -  

T e ix a x  u iT aM n yeM b ix  Ä e ia Ä e f t  HBJiaeTCH o c ra B jie H H e  cBOÖOÄbi 
ä ä h  TexiiOÄOroiB n pn  B b ißope nocÄeÄOBaTeÄbHDCTH iMe>XÄy (JiopMO- 
H3MGHHI01HHMH H p33Ä6ÄHTeÄbHbIM H OnepaHHH'MH XOÄOÄHOH iHITa.M- 
noßiXH. Ha.npH.Mep, Ä on ycTH M , h t o  Ha noßepxHOCTH ä c th ä h  H\tee-r- 
CH PHÄ OTBepCTHH. 3 t H  OTBepCTHH MOPyT * ß b lTb  n on yqeH b i 
necxoÄbXH.MH cn oc oö a M H . O hh M o ry T  ßbiTb npoßH Tbi n p eÄ B a p ii-  
T eÄbH o b n Ä o c x o f l 3a roTO B xe, x o T o p a n  3aTeM  n oÄ B epraeTC H  
npocTpaHCT.BeiiHOMiy Ä e ijiop M iip oB aH H io , iia n p iiM ep , r H ö x e  n o  4>op- 
Me, 3aÄ3HH0H qepTe>KOM. B Äpyro,M  C Ä yn a e  q a cT b  OTBepCTHH
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npoÖHBaeTCH b  n jiocK O H  aaroTO B K e, a a p y r a a  q a cT b  n o c A e  
e e  npocrpaH CTBeH H O H  t h ö k h . B c e  OTBepCTHH M o ry T  öb iTb  npoÖHTbi 
n o c j ie  t h S k h . B b iö o p  c n o c o ö a  npoÖHBKH OTBepcTHft b  3H aqHTeAb- 
h o h  M ep e  on peA en n eTC H  TeM , KaK npocTaBJieH bi pa3M epbi, np iiB n - 
sb m a iom H e 3TH OTBepCTHH «  KO H Typy ca M o ft  jjeT a jiH , h  paaM epb i, 
yK a3 b iB a iom H e Ha pacnoAO JKeH H e OTBepcTHft. O c o ö o e  3HaneHHe 
HMeiOT a o n yc K H  Ha yK a3aH H b ie paaM epb i. E c a h  Bce OTBepCTHH 
npHBH3anbi pa3M epaM H  «  k 3 k o h -t o  o a h o h  a h h h h  oT cn eT a  
Ha KO H Type A eTaA H  (n p u n eM  0 t h  p a a M e p u  CBOÖoAHbie h  He HMeiOT 
o ro ß o p eH H b ix  n o n y c K O B ), t o  a a h  T e x H o a o ra  b  öoAbiHHHCTBe 
cn yn a eB  b o b m o j k c h  CBOÖOAHbift B b iöop  TexHOJiorHH. H a n p H M ep , 
HMeeTCH BO3M0H<H0CTb OÖOHTHCb BCerO ÄBiyMH IUTaMTiaMH: 
o ä h h m  —  'ä a h  BbipyÖKH 3ar0T0B K H  n o  BHeuiH eM y K O H Typy 
C OAHOBpeMeHHOH npOÖHBKOH BC6X OTBepCTHH H iBTOpbIM —  
ä a h  n o c A e a y io m e r o  H3MeneHHH (jiopM bi 3ar0T0BK H  c  (JiHKcauHeft 
Ha p a H e e  n p o6 H T b ie  OTBepCTHH. E cjih  OTBepCTHH npHBH3aHbi 
K pa3JIHHHbIM AHHHHM OTCHeTa, B TOM HHCAe H HaXOÄHIHHMCH 
Ha p aaH b ix  noßepxH O CTH x A eTaA H , h jih  ca,MH OTBepCTHH p a c n o jio -  
>KeHbi Ha pa3H b ix  n oB ep x u o cT H x , h o  CBH3aHbi M e jK A y  c o ö o ft  
p.aaM epaM H (o c o ö e H H o  p aaM epaM H , HM erom aM H Ä O n ycK H ), t o  TaKHe 
OTBepCTHH npoÖ H B aTb b  n jio cK o ft  3 a ro T O B «e  y w e  He.nonycTHMO. 
H x  H eoß xoÄ H M o  npoÖ H B aTb n o c j ie  c jiapM ooöpa3aB aH H H  A eTaA H , 
TaK  K aK  HHane T o q H o e  co C jiio n e H H e  p a3M epoB  oöecn en H T b  H e jiw a ,  
9TOM y n penH TCTB yioT  M H orn e npHHHHbi: netJiopMaHHH M a T ep n a jia
3aroTOBKH, n on ycK H  Ha TOJiiUHHy M a T ep n a jia  h  n p y r n e  ({laK Topb i. 
B  aaHHOM c n y n a e  H eo ö x o A K M o  q a cT b  OTBepcTHft hjih  B ce OTBep­
CTHH n p o6 H B 0Tb  Ha OTjiejibHOM  iH iTaM ne h , c jieaoB aTeJ ibH O , nyxcHbi 
ö .yn yT  y jK e  T p n  u iTaM n a. TpiynoeM K O CTb HaroTOBAeHHH AeTaAH  
h nepBO H aqaJibH bie 3 aTpaTb i Ha H3roTOBJieHHe H iTaM noB b  s t o m  
c j iy n a e  B 0 3 p a cT a i0 T  h , oneBHAHO, ec jiH  b  T a K o fl npocraH O B K e 
p aa M ep oB  y  KO H C TpyK Topa He 6 h j io  o c o ö o ft  ny>KÄbi —  naHHOe 
H 3fle jIH e 'HejIb3H CHHTaTb AOCTaTOHHO TeXHOJIOTHHHblM.

B a>K H oe 3HaqeHHe, o co ö eH H o  b  yc jioB H H X  M en K o cep n iiH o ro  
npOH3BOflCTBa H TipH BbinyOKe ÖOJIbUIOrO KOJIH'HeCTBa KOHCTpyK- 
t h b h o  oaH O TH nH bix A e T a n e ft , H M eio inH x jin u ib  O TaejibH b ie cn e- 
unaJibHbie paaM ep b i, HM eeT yHHiJiHKa'HHH n pocT an oB K H  p a3M epoB  
Ha OAHOTHnHblX JieTajIHX. 3 t o  OTHOCHTCH KaK  K  OTAenbHbIM 
s jieM eH TaM  K ow crpyK U H H  Ä e T a jie ft  (p a e n o jio jK e m ie  OTBepcTHft, 
M ecT n e p e r »6 o B  h  .n p .), TaK  «  k  p a3M epaM  neTaJ ie fi b  u en oM . 
3 t O HeOÖXOnHMO IÄJIH HCn0JIb30BaHHH yHHBepCaJIbHOH HITaMHOBOfl 
ocH acTK H  h  n p H cn oco ö jien H H , Ö J iaronapH  KO Topoft öb iB aeT  B03- 
m o j k h o  n pn  cp aB H H T ejib iio  H eßo-ibu ioM  HHCJie u iTa ’MTioB n o jryq a T b  
fio jib iu ioe  h h cjio  paaJiHHHbix n eT a jie ft , H c n o jiw iy fl M cron b i, b npHH- 
UHne a H a jia rn q H b ie  u iTaM n oB K e n o  3 jieM eH TaM . H ep T e jK H  n e T a jie fl ,  
He n o flB ep rH yT b ie  b o 3m o >k h o h  yHH(})HKauHH pa3M ep0B , Hejib3H 
CHHT3Tb TeXHOJIOrHMHbIMH. O c o 6 o  CTOHT BOnpOC O Ha3HaH6HHH 
n on ycK O B  Ha p a 3 M e p u  K pynH b ix  o6 jiH H O BoqH bix h  KapnacHbi-x 
s e T a jie f t  Ky30BOB h  KaÖHH aBTOMoßHJieft. T a K H e  n e T a jin  oSbW H o 
o 6 jia n a io T  H eßoJ ibm oft * e c rK O C T b io  «  CHJibHo noÄBepn<eH bi 
necJjopMaHHHM e o n  b j ih h h h c m  BHiyTpeHHHx y n p y r n x  Ha'npH.HjeHHH. 
r io S T O M y  KOHTpOJIbHaH HpO BepKa T3KHX H3Ä6JIHH OÖbMHO OCy- 
m ecTB jineTC H  t o j ib k o  Ha cn eu n a jib U b ix  K O H TpojibH b ix  n p H c n o c o 6 jie -  
h h h x  c npHM eHeHHeM  npH HynHTejibHOH n oca a K H  b  n p H c n o c o ö jie -  
HHe n pn  n o M o m n  cn em iaJ ibH b ix  pbm ajK H bix  npHsiHM OB. A  e c jin  
n p H cn ocoß jieH H H  neT, t o  n p oß ep H T b  T a n o e  H sn e jiH e  m o j k h o  TOJibKO 
n yT eM  » e c T K o r o  4>nKCHpoBaHHH b p a ß oq eM  nojifW KeiiH H  Ha k o h t - 
pOJIbHOH nJIHTe H npOBeneHHH KOHTpOJIbHOH pa3M eTKH. B  3T0H 
c b h 3h  H a3H anaTb n on ycK H  Ha pa3M ep , K O Topw e M o ryT  H ap y- 
uiaTbCH no,n aeftcTB H eM  BHyTpeHHHx chji y n p y ro c T H  b  M a T e p n a jie  
H3HeJIHH, ÖeCCMblCJieHHO.

T o B o p n  o  a o n y c K a x  Ha u iTaM noB aH H b ie n eT a jiH , c jie n y e T
CTMeTHTb, HTO B HpHMeHeHHH K  X a p a K T e p y  UITaMnOBaHHblX n eT a - 
Jiefl B aBTOCTpOe'HHH BOnpOC O ÄOCTHJKHMOH H TaK  HaSblBaeMOH 
«SKOHOMHHeCKOH TOHHOCTH» nOKa OCTaeTCH OTKpblTbtM H T p e ß y eT
npoB eneH H H  «c c jie a o B a H H ft ,  b  t o m  h h c jic  cTaTH C TH H ecK oro o ö o ß m e -  
h h h  H3MepeHHH 'iH TaM iiyeM bix  a e T a jie ft .

H a3H aneH H e aon ycK O B  Ha p aaM epb i u iTaM noB aH H b ix  aBTOMO- 
ßHJibHbix a e T a jie f l  b  c o o t b 6t c t b h h  c  cym ecT B y iom H M H  KJiaccaM H 
JOHHOCTH HaCTO npHBOAHT K HpaKTHHeCKH HeHy>KHOMiy yCJIOJKHe- 
HHKD TCXHOJIOrHH H yBejIHHeHHK) TpynOOMKOCTH OÖpaÖOTKH.
H a  M o c k o b c k o m  aB T0 33B on e  h m . J lH xaH eB a  p a s p a ß o T a iib i p e x o -  
M eHnauHH n o  ycTaH O B jie iiH io  n.O'nycKOB Ha CBoßonH bie pa3M epbi 
u iTa.M noBaHHbix a eT a J ie ft (n pen eJ ib i (JiaKTHqeaKHX OTKJioHeHHft), 
h o  n pon eJ iaH H y io  p a ß o T y  H eoßxoaH M O  y r jiy ß iiT b .

H acT O  Ha H e p T e * a x  «p y iiH o ra ß a p H T H b ix  U iTaM noBaH H bix a e i a -  
jie ft  o ro iiap H B aeTC H  c T p o r o e  c o ß jn o n e iiH e  n jiooKO CTiiocTH  h c k o t o - 
p b ix  noB epxH O CTeii. T a K H e  TpeöoBaH H H , b  h h c t h o c t h , n p e a tH B -  
JIHIOTCH K neTa jIH M , HMeiOIUHM ((U iailUbl, KOTO'Pbie CJiy.}KaT 
t jih  n jiO T iio ro  co ea H iie iiH H  c  a p y r iiM H  n eTa jiH M ii (H anpH M ep, 
pa3JIHHHbie KpblUIKH ÄJ1H JIIOKOB H t . n . ) . O ä h h k o  ä Jih  nojiyneH H H

t o h h u x  nJiocKOCTeii iy aeT aJ ie ft, HaroTOBJineM bix H3 jth c to b o p  
MeTaJiJia, H yntH o n p en ycM aT p H B aT b  n p n a a H H e s th m  a e T a jia i  
neoßxoÄH M O H  jKecTKOCTH, t .  e . M epbi, H p en yn p eH c n a io m H e yn p y  
r o e  K o p o ß jie n n e . H  t o  h a p y r o e  oßecneHHBaeTCH HajiHHHen 
p eß ep  » e c T K o c T H , p a c n o jio *e H H b i.x  C T p oro  onpeneJieH H biM  o ö p a  
3’0 ’M. H a  p n c . 1 n oK a 3 a H u  HenpaBHJibHbie ( a  h  6 )  h n p a sn jib  
Hbie ( s )  p a cn o jio w eH H H  p e ö e p  h jc c tk o c th .

P e ß p a  jKecTKOCTH, x o t h  h 0 6 - 
j ia n a io T  TeM TexH O jion iq ecK H M  He- 
ÄOCTaTKOM, HTO BbI3bIBaiOT HeOÖ- 
XOÄHMOCTb 3HaHHTejIbHOTO yB e- 
JIHHeHHH HOMHHajIbHOTO yCHJlHH
n p e c c a , n pH M eH n eM oro  ä Jih

LUTaMnOBKH TOÜ HJIH HHOH Ä ßTa- 
jih  (oTcyTC TB H e H y jK H oro  n o  
m o iu h o c t h  n p e c c a  m o j k c t  T y T  n o- 
cjiy>KHTb opraHHM HBaiom HM  iJiaK- 
TO PO M ), BO MHOTHX CJiyHaHX 
oneH b nojie3H bi. n p a n a B a a  yB e- 
JIHHeHHyK) >KeCTKOCTb n eTa jIH , OHH 
n03B0JIHI0T npH  npOHHX pBBHblX 
yCJIOBHHX yM eHbIHHTb TOJIIH,HHy 
h c x o ä h o t o  MeTaJiJia, a  c jie n o ß a -  
TejibHO, CHH3HTb e r o  p a c x o n  h  Bec 
KOHCTpyKHHH. K p o M e  T o ro ,  p e ö p a
JKeCTKOCTH n03B0JIHK)T II3Öe>KaTb 
« x j io n y n iK H »  Ha noB epxH O CTnx 
K pynH b ix  OÖJlHHOBOHHblX A ßTa- 
j ie ö ,  HM eioiHHx M a jiy io  KpHBH3- 
Hy, t .  e. n p H n a ioT  s t o h  n oB ep x - 
HOCTH JKeCTKOCTb, ycT p a H H io iH y io  
y n p y r o e  BAaBJiHBaHHe n p n  H a * a -  
THH Ha BbinyKJIOCTb nOBepXHO- 
c th ,  conpO BO JKAaeM oe x a p a K T e p -
HblM 3ByK0M  —  XJIOnhOM.

TpeÖOBaHHH K TeXHOAOTHHHO- 
c th  H epTeaca u iT aM n oB aH H oro  h 3 a ca h h  b nacTH  b o 3 M o jk h o c th  b h - 
6 o p a  SKOHOMHHecKH onTH M an bH oro  HHcna h nocneAOBaTeAbHOCTH 
T exH on orH 'iecK H X  onep au H H  u iTaM noBKH  nacTHHHo y>Ke paccM O T- 
peHbi. C n e A y e T  AoßaBH Tb , h to  npHMeHHTenbHO k  c j io jk h h m  n o  ^ iop- 
M e KpynHbIM  OÖJIHHOBOHHblM aBTOMOÖHAbHbIM AßTaAHM  npH  H 3AAe- 
JKam eft T ex H o n o rn H ecK o fi n p o p a ö o T K e  H e p T e * a  HMeioTCH oneHb 
HIHpOKHe B03M05KH0CTH AAH COKpameHHH HHCA3 OTAOAbHblX One- 
papH H  OÖpaßOTKH, HHCA3 OTAeAbHblX AOporOCTOHIHHX UITaMnOB, a 
n pn  noTOHHoft o ß p a ß o T K e  —  TaK>Ke h HHcna O TneAbH bix  n p eccoB  
Ha AHHHHX IHTaMnOBKH. H a n p H M ep , ÄAH  B03M05KH0CTH COBMeCT- 
HOH npOÖHBKH Tpynn b l OTBepCTHH B OÄHOM U ITaM ne BajKHOe 3Ha- 
neHHe HM eeT paccTO H H H e M e * A y  KpanM H ßAH H caflu inx oTB epcTH fi 
h ah  M e * A y  KpanM H OTBepcTHft h o 6 p e3 a eM o ft  Ha t o h  » e  o n e p a -  
HHH HapyjKHOH KpoMKOH ABTaAH, KpoMKOH B H yTpeH H ero  n p oe M a  H 
T. n. O t  3TOTO paCCTOHHHH 3aBHCHT IHHpHHa nepeM blHKH B KOM- 
ÖHHnpoBaHHOH M aTpH ae, o n p eA eA H io m a H  e e  cTOHKOCTb b SKCnAya- 
TauHH n p n  AaH H oft TOAiAHHe h TB epn ocT H  o ö p a ö a T b iB a e M o ro  M aTe- 
p i ia n a 1. O h c b h a h o , e c  a h  n p n  p a a p a öO T K e  KOHCTpyKHHH H3 ä ca h h  
npHH’HMaeTCH BO BHHMHHHe HeOÖXOAHMOCTb MHHH.MaAbIHOrO HHCA3 
npOH3BOACTBeHHbIX OnepaUHH XOAOÄHOH IHTaMTIOBKH, TO KOH- 
CTpyKTOp HHOrna M O * e T  paenOAOJKHTb OTBepCTHH Ha AOCT3TOHHO 
ß oA b iu oM  paccTOHHHH o a h o  o t  A p y r o r o ,  oß ecn eq H B a iom eM  bo3- 
MOJKHOCTb HX OAHOBpeMeHHOH npOÖHBKH Ha OÄHOM IHTaM ne. 
B  OTneAbH bix C A yn a n x  u e A e c o o ß p a a H o  BHecTH H3M eneHHe naH<e 
b KOHCTpyKHHio AeTaAH , conp nraeM O H  c  A aH H oft A ßT aA b io , c TeM 
p am eT O M , h t o 6 m yAyHHiHTb T ex H O A on w H oc T b  H a n ö o n e e  c a o jk h o h  
h KpvnHOH AeTaAH . K o h s h h o , CK a3aH H oe HM eeT npeH M ym ecTB eH - 
n o e  3H aiien H e a a h  M a c c o ß o ro  h K p yn H ocep H H H oro  npoH 3BoncTBa, 
r n e  Ba>KHoe sH an eiiH e HM eeT rp yA oeM K O C T b  HaroTOBAeHHH h MeHee 
B3>KHOe 3H3HeHHe —  CTOHMOCTb OTAeAb'HörO U ITaM na. B  yCAOBHHX 
M eA K ocep H H H oro  npoH3BOACTBa n oA o jK eH n e  m o jk c t  ßbiTb coB ep - 
HieHHO n p yrH M  —  npHMeHHTb CAOJKIIbie COBiMemeHHble IUTaMTIbl 
B Ta-KHX yCAOBHHX HepaHHOHaAbHO H qaCTO BblirOAHee paCHAeHHTb 
on ep au H H  c  u eA b io  yn p om eH U H  h yn eu ieB A eH H a OTAeAbHbix 
H iTaM noB . B o  B cex  C A yn an x  HyiKHO yHHTbm aTb, h to  n pn  coBM e- 
meHHOH HpOÖH'BKe TOHHOCTb B3aHMHOrO paCnOAOHCeHHH OTBep­
CTHH B c e rn a  Bbiuie, qeM  n p n  paaneAbH O H  npoß H B K e, >hto cbh33ho  
C OTCyTCTBHeM CMemeHHH npH (jlHKCaUHH H3AeAHH Ha OTAeAbHblX 
u iT aM n ax , M e iK A y  (JiHKCHpyiomHMH yn op a M H  K O Topb ix  h 4>HKCHpye- 
Mbl.M H3AeAHeM AOAlJKeH ß b iTb  KaKOH-TO 3a'30p.

llO S TO M y BO B cex  CAyqaH X KOHCTpyKTOp ÄOAJKCH CTpeMHTbCH 
oßeCneHHTb npH KOHCTpyHpOBaHHH H3ÄeAHH B03'M03KH0CTb COBMe- 
meHHOH o ß p a öoT K H , a O KO H naTeAbnoe pem eH H e c yneTO M  3k o h o -

1 3 t h  p a3M ep b i H opM ajiH 30 BaH U  h yK a3 aH H  b cnpaBOH H HKax h pyKOBon- 
CTBax no xonoAHoft iuxaMnoBKe.

P h c. I. ü p a B H A b H o e  h He- 
npaB H A bH oe pacnoAOJKeHHe 
Bb inaBAH B aeM bix p e ö e p  j k c c t - 
KOCTH Ha KpblUIKe C nAOC- 

KHMH (flAam iaiM H.
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M H necKofi u eaecooöp a3 H O C T H  coB M eiueH H oft hjih  p a 3 a ea b H o fi 
OÖpaÖOTKH AOJIJKHO npHHHM3TbCB TCXHOJIOrOM. BblJI paOCMOTpeil 
n p itM ep , OTHOCHIUHHCH K npOÖHBKe OTBepCTHH H K  COBMelUeHHIO 
ripOÖHBKH OTBepCTHH C OÖpe3KOft HJIH Bbipe3KOH. OflHaKO COBMe- 
u ieH H e MOHceT TaKJKe p a cn p a cT p a H H T b ca  Ha (J )opM oo6p a3 y io iH H e 
on ep au H H , «e K O T o p b ie  H3 k o t o p h x  (rHÖKiy, OTÖopTOBKy, <{)opMOB- 
K y , a H iio ra a  h  «b iTHJKKiy) -m o j k h o  coBMemaTb c p a s a e a H T e a b -  
Hbl'MH OnepaHHHM H, T. e. c  OÖpeaKOH, Bbipe3'KOH, npOÖHBKOH H ap. 
CooTB eTC TB yio iii.H e peK O M enaauH H , o ö ih h c  ä j ih  B cex  b h ä o b  a e T a -  
a e ft , u iTa iM nyeM bix  H3 ä h c t o b o t o  M eT a a a a , H3ÄOJK6HH b  pyK O B oa- 
CTBax h  cn p aB oqH H K ax  n o  x o j io ä h o h  n iTaM noB K e, a K pynH b ie 
OÖÄHltOBOHHbie Ä ßT ajIH  aBTOMOÖHaeft OC.OÖOH CneUHtflKKH B 9TOH 
o ö a a c T H  He HM eioT. K o H c p p y K T o p  a o a x e H  h o c t o h h h o  noMHHTb, 
h t o  m p o p a ö o T K a  TexiioaorH H H O CTH  KOH'CTpyKHHu m o j k c t  y ö p a T b  
M H orn e  npenaTCTB H a Ha n yT H  c h h j k c h h h  TpyaoeM KO CTH  B b inycKa 

n poayK U H H .

P hc. 2. BaHHHHe KOHCTpy-KUHH H3aeaHH Ha 3KcnayaTaiU'HOHH.yio 
CTOHKOCTb paÖOHHX n acT e ft HITaMnOB!

a  h a —  HopmajibHbie ycjioBHH niTaMnoBKH; 6  —  ma-rpnna ocjiaöaeHa; 
e  —  nyaHcoH ocaaÖJieH; d  —  MaTpuua ocjiaöjiena.

O a e ii i ,  B a jK H oe 3H aiieH tie HM eeT a K c n a y a T a u H o in ia a  c t o h k o c t b  
p a ö o n H x  n acT e ft n p u M en aeM b ix  U iTaM noB , K O Topaa  b o  m h q tom  
o n p eacan eT C H  KOHCTpyKUHeft o ö p a ß a T b iB a e M o ro  H aa ea n a . 
Ha pnc. 2 no-KasaHbi npH M epb i b h h h h h h  KOHCTpyKUHH HaaeaHH 
Ha Haae>KHOCTb p a ö o n H x  n acT e ft U iTaM noB , t .  e. npH M epbi TexHO- 
aorH H H bix  h He T exH oaorH H H b ix  caynaeB.

:B p a a e  c a y n a e B  T e x H o a o rn  n p e a ’bHBaaiOT k KOHCTpyKUHH 
a e T a a n  p a a  cn eu H a ab H b ix  TpaöOBaHHft. K h x  u n c a y  o th o c h t c h  
T p e 6 oBaH H e oöecnen eH H H  H e o ö x o a n M b ix  M ecT 6 a 3 HpoBaHHH H 3ae- 
a n a  n p n  o ö p a ö o T K e  Ha iiuTaMinax. H H o ra a  a e T a a b , ocoöeH H O  
acHM M eTpHHHaa n o  (JiopMe, n oaae>K H T  H a a e x H O M y  xecTK O M .y 
(JjHKCHpoBaHHio Ha u iTaM n e, T a x  KaK b n p o u e c c e  aeifropM auH H  
(H an p H M ep , npn irn ö K e ) a e ftc T B y io T  e n a u ,  cTpeM Hiu 'Heca CM ecTHTb 

3 aroTO B K y b u iTaM n e, h to  npH B ou nT k  H apyu ieH H io  paaM epn ocTH  
roTOBoft aeTaan. M e x a y  TeM , KOHCTpyKUHH aeTaan He o öe c n e n n -

BaeT B03M 0XH0CTH XOCTKOft (JlHKCaUHH, H anpH M ep: He HMeeTCB 
HHKaKHX B liyTpeHHHX npOOMOB HaH OTBepCTHH, KOTOpbie MOXHO 
6 w a o  ß b i H cnoab3 0B aTb  b K an ecTB e 6a3bi p,Jin (jw K cau H H  n p n  k o h -  

CTpynpoBaH H H  u iTaM n a.
B 3 to m  c a y n a e  T e x H o a o r  
B npaB e n oT p eöo B a T b  o t  k o h - 
C T pyK T opa  BBeaeHHa cneun- 
aabHblX, h h c to  T exH oaorH H e- 
CKHX OTBepCTHH, KOTOpbie 
a o a x H b i  c a y x H T b  b K anecTB e 
6a3bi a a a  tpHKcnpoBaHHa a e -  
T a a n  n pn  o ö p a ö o T K e  Ha 
u iT aM n ax . Ecan OTBepCTHH 
KOHCTpyKTHBHO HeaOnyCTHMbl,
t o  b o T a ea b H b ix  c a y u a a x  oh h  
M o ry T  öb iTb  3aM öHeHbi cn e- 
UHaabHblMH BbiaaBKaM H. A H a -  
aOTHHHbie OTBepCTHH HÄH BW- 

aaBKH  H H oraa  M o ryT  öb iTb  He- 
OÖXOÄHMbl a a a  (JlHKCHpOBaHHH 
a e T a a e ft  b p a ö o n n x  n a c T a x  
ycT p o ftcT B  a a a  M exaH H 3H po- 
BaHHoft noaaH H  b p a ö o n e e  n o- 
a o x e H H e  Ha u rraM n e, a a a  
TpaHCnopTHpOBaHHH TOTOBblX 
a e T a a e ft  n oasecH b iM H  KOHBeft- 
epaM H  h äh  a a a  T paH cn opTH - 
pOBaHHH npH OKpaCKe. O T B e p ­
CTHH b n o a b ix  a e T a a a x  H eoö - 
xoa n M b i T a a x e  a a a  cTexaH H a 
KpacKH  n pn  o x p a c K e  OKyHa- 
HHeM. C n eu n aa b H b ie  T p e öo B a - 
hhh  n p e a ia B a a iO T c a  T a K x e  k 
H iTaM nyeM biM  a e T a a a M , n o a -  
a e x a u iH M  KOHTaKTHoft a a e x -  
T p ocB ap K e.

3 t H TpeÖOBaHHH B OCHOBHOM CBOUHTCH K OÖeCineHeHHIO B03M0JK-
h o c th  n o a B o a a  CiBapoHHbix s a e K T p o a o B  b n p o u e c c e  CBapKH, 
t .  e. k  o öeen en eH H io  a o c T y n H o c ™  M ecTa  CBap-KH a a a  CB apoH H oro 
HHCTpyMeHTa h k  o öeen en eH H io  a oc ra T on H O H  n a o m a a n  a a a  k o h -  
TaK Ta M e x a y  CBapHBaeM biM  H 3aean eM  h a a e K T p o a o M  (H anp H M ep , 
a o c T a T o n u a a  iiiH pu u a  oT on m yT o ro  öop T H K a , n pH B apH B aeM oro  
k  a p y p o ft  a e T a a n ) .  KpoMe T o ro , ö o a b iu o e  3H aneH ne HMeeT 
c a K p a m c H iie  H O M eH K aarypb i O Taeab H b ix  a e T a a e ft ,  b x o ä h iu h x  
b t o t  Han HHoft cöop on H b ift y3 ea . O n eH b  nacTO  KOHCTpyKUHH 
H 3aeaH a n p ea ycM aT p H B a eT  BBeaeH H e p asaH n H b ix  npH B apH bix  
y c n a H T ea e ft  a a a  n p n aaH H a  noB biiueH H oft x e c T K o c T H  h npouHOCTH 
K aK oft-aH Ö o K pyn H o iraöap H T H o ft n a « e a n  K y3 0 B a , n p H B ap u y 
k To ft * e  n a n e a a  pa3HHUHbix m c jik h x  KpoHiUTeftHOB h t .  n. 
M atTO  B n o a u e  b o 3 M o x h o  n pnB apH bie  ycn a H T ea H  3aM eHHTb p e ö -  
paMH x e c T K o c T H , B b iaasaH B aeM biM H  Ha caM o ft n aH ean , a npH Bap- 
Hbie KpOHUITeftHbl —  pa3aHnHbIMH OTTHÖKaMH, OTÖOpTOBKaMH 
h t .  n. (p n c . 3 ) .  3 t o  a a e T  BO3M 0XH0CTb He T o a b K o  coxp aT H T b  
TpyaoeM K O C Tb cöop K H  y 3 a a  3a cn eT  OTMeHbi O TaeabH b ix  CB apon - 
Hbix o n e p a u n ft , h o  h n oayn H T b  3H anH TeabH yio  sk o h o m h io  M e T a a a a  
3a cn eT  ycT p an eH H a  npH BapH bix a e T a a e ft .

TaKH M  o öp a 3 0 M , 6 u a o  öbi u e a e c o o ö p a s H O , n T oöb i B e a y n w e  
3aBOabI aBTOMOÖHabHOft TipOMbllUaeHHOCTH OÖOÖIUHaH HaKOUHB- 
u in ftca  y  h h x  on b iT  y a ym u eH H a  TexH oaornnH O CTH  u iTaM n yeM b ix  
a e T a a e ft , h s t o t  M a T ep n a a  noae3H O  CHCTeMaTHanpoB-aTb b B eaoM - 
CTueHHbix peK O M eH aauH H x, 0Ö H 3aTeabH bix a a a  H cnoabsoBaH H H  
KOHCTpyKTopaM 'H, u poeK TH py io iu H M H  H 3 a e a a a  a a a  xoaoanofl 
UITaMUOBKH.

P hc. 3. 3aMeHa npHBapHbix ae- 
T a a e ii  saeM eH TaM H  KO H Typa, n o -  
ayn aeM biM H  u iTaM noBonH H M H  

onepauH H M H : 
a  —  6bu io ; 6  —  cT a a o ; 1 —  och ob - 
Haa a eT a a b  y3Jia; 2, 3 —  npHBapHbie
aerajiM , 3aMeHeHHbie Ha.'tpo.iKofl h 
OTrHÖKOfl b  M eTaju ie o c h o bh oA aeTa jiH
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YflK 658.564:681.2

O cH O B H b ie  HanpaBAeHM fl M excm tnauM M  h  KOHBeM epn3cm nn 

c 6 o p o H H b ix  npOMeCCOB B npnÖOpOCTpoeHM M

m . n. c y f lo n jiA T Q B

BnaflHMMpcKMH 3aBOfl «A B T o n p H ö o p »

/ " ''B O P O H H b lE  paöoTbi b oörneM 0ÖT>eMe npHöopocrpoHTeAb- 
Horo npOH3BOÄCTBa 33HHMaiOT 3HaaHTeJlbHbIH ^ÄeJIbHHH 

aec. HanpHMep, Ha BAaAHMHpcKOM 3aB0Ae «ABTonpwöop» 
TpyAOeMKOCTb CÖOpOHHblX paÖOT OT OÖlUeft TpyAOeMKOCTH Bcex 
bhaob paöoT cocTaßjiHeT 5 0 % ,  b tom HHcjie no cnHÄOMerpaM 4 6 % ,  

CTeKAOOHHCTHTeAHM 3 4 % ,  H1HTK3M npHÖOpOB 5 4 % .  H a 3aBOAe 
«ABTOnpH6op» 33HHT0 MexaHH3lHpOBaHHbIM TpyAOM 3 1 ,4 %  

B c e x  CÖOpmHKOB.
3a nepnoA c 1958 no 1964 r. npoH3BOAHTejibHOCTb TpyAa 

b ueAOM no 3aBoay «ÄBTOnpHÖop» yBejiHHHJiacb Ha 84,6%, 
ho no cßopoHHOMy uexy yBennneHHe npoH3BOAHTejibHocxn TpyAa 
cocTaBHJio 3 3 ,2 % .  3 t o  OTCTaBaane TeMnoB pocTa np0H3B0Aii- 
TejibHOCTH TpyAa Ha cöopoqHbix paöOTax b cpaBHeHHH c TeMnaMH 
pc-CTa np0H3B0AHTeJibH0CTH TpyAa b 0'6pa6aTbiBarom,Hx uexax 
MOJKHO OÖlaHCHnTb HeAOCTaTOHHbIM BHHMaHHeM TeXHHHeCKHX 
CJly*6 33BOAOB K BOnpOCaM BHeApeHHH nOTOHHblX MeTOÄOB 
CÖOpKH H BOnpOCaM MeX3HiH3allHH TpyAOeMKHX CÖOpOHHblX paÖOT, 
a TanjKe «enpaBHjibHbiM Bbi6opoM nyTeft noBbiuieHHH npo«3BOÄH- 
TejibHocxH TpyAa.

Pa3JiHHaiOT nacTHHHyK) h KOMnAeKCHyio MexaHH3aunio h aBTO- 
MaTH3aH'HK) CÖOpOHHblX paÖOT. npH HaCTHHHOH MexaH«3aU,HH 
H aBT0MaTH3ailHH npHMeHHlOTCH MexaHH31IpOBaHHbie CpeACTB a 
A H IU b  Ha OTAeJIbHblX CÖOpOqHblX pa60Tax H TJiaBHblM OÖpa30M 
c uejibio oöjierneHHH TpyAa cöopiuHKa. n pn  KOMnaeKCHoft Mexa- 
HH3au,iHn «  aBTOMaTH3auHH Bce ocHOBHbie paöoqne onepaiiMti 
BbinOJIHHIOTCH nOCpeACTBOM MexaHH3‘HpOBaHHbIX HHCTpyMeHTOB 
H aBTOMaTOB.

H a 3aBOAe «ABTonpn6op» 3a nocueAHne toah  MexaHH3au.HH 
cöopoqHbix onepauHft pa3B*iBaAacb b ochobhom no ahhhh 
iiacTHHHOH M exaHH3auHH cöopoqHbix nponeccoB.

iC ö o p o iH a H  onep au H H  coctoht H3 ochobhoto h B cn oM oraT eA b - 
HCTO SAeMeHTOB.

M e x a n H a a u H H  n p o u e c c a  c ö o p K H  b  ö o A b u iH H C T B e  C A y q a e B  B e A a c b  

b H a n p a B A e H H H  M e x a H H 3 a u H H  ochobhmx 3 A eM eH T O B : 3 a n p e c c o B K H  

A e r a A e f t ,  H aBHHHHBaHHH r a e x ,  K e p H e H n a  A e T a A e f l ,  3 a B a A b u o B K H  

hah 3 a K p e n A e H H H  p aH T O B , p a c K A e n K H  h t . n . C o 3 A a « H e  M ex a H H - 

3 Iip O B aH H b IX  npH CnO CO Ö AeH H H  A A H  3TH X  U e A e ft  H e  B bI3b IB aAO  

CHHJKeHHH T p yA O eM K O C T H  K a K  OCHOBHMX, T a K  H B C nO M O TaTeAbH b lX  

S A e M e H ro B  o n e p a u H H . K B c n o M o ra T e A b H b iM  3 A e M e H T a M  othochtch 
y c T a H O B K a  A e T a A e f l ,  y3 A O B  h  H H C TpyM eH TO B , n e p e M e m e H H e  hh- 
C T p yM eH T O B  HAH A e T a A e f l  H K O H T p O A b C Ö O p K H .

CoKpameHHe TpyAOeMKOCTH Ha OTAeAbHoft onepauHH, BbinoA- 
HHeMOH B nOTOKe, He MOJKeT CnOCOÖCTBOBaTb yBeAHHeHHIO 
BbinycKa H3AeAHH u  BMCBOÖojKAeHHio paöoqero. OTcroAa CAeAyeT, 
qTO 3KOHOMHqecKoro 3(}K{>eKTa ot BHeApeHHH cpeÄCTB MexaHHaa- 
Uhh npn noToqHOM MeTOAe cöopKH npaßopoB mojkho aoöhtbch 
AHiHb npn coKpauieHHH TpyAOeMKOCTH Ha Bcex onepauHHx 
noTOKa, a sto  bo3Mojkho npn KOMnjieKCHOH MexaHH3au«H.

npOBeAeHHe KOMHAeKCHOH MeXaHH33UHH cöopKH CBH33H0 
C ÖOAbUIHMH TpyAHOCTHMH H TAaBHblM OÖpa30M C yAaqHblM KOH- 
CTpyKTHBHbiM peuieHHeM npHcnocoÖAenMH h noAy aBTOMaTOB 
h t . n.

nosTOMy KOMnAeKcnyio MexaHH3auHio npouecca cöopKH ueue- 
coo6pa3Ho BecTH n o s T a n H O , nyreM q a c ra q H o ft  MexauH3auHH, 
He A O JK H Aaacb OAHOBpeMeHHoro yAaqHoro pemeHHH MexaHH3auHM 
Bcex onepauHH.

E cah He c.TaBHTb nepeA coöoft 3aAaqy npoBeAeHHH KOMnAeKc- 
hoh MexaHH3auHH Bcero npouecca cöopKH, to qacTHUHaa Mexa- 
HH33UHH b HeKOTopbix CAyqaax ßyueT HepeHTaßeAbHa.

M jih MexaHH3au«H ochobhmx SAeMeHTOB oöopoqHbix paöoT 
npHMeHHlOTCH 3AeKTpH4>HUHp0BaHHbie, nHeBMaTHqeCKHe H nHeBMO- 
THApaBAHqeCK'He MeXaHH3HpOBaHHbie HHCTpyMeHTbl.

HcnoAb30BaHHe Tauoro HHCTpyMeHTa, Kau npaBHAO, uaeT 
ßcAbinofi SKOHOMnqecKHH 3(|)(})eKT. Ha 3asoAe «ABTonpnöop» 
HCn0Ab30B3HHe MexaHH3HpOBaHHbIX SAeKTpH'qeCKHX OTBepTOK 
HBAHeTCH CTporo o6H3areAbHMM Ha Bcex onepauHHx npn 33Bihh- 
qHBaHHH BHHTOB.

H a 3aBOAe npHMeHHlOTCH Aßa THna MexaHH3HpoBaHHbix OTBep- 
TOK —  OTBepTKH, paÖOTaiOIUHe OT 3AeKTpOÄBHraTeAeft nOCTOHH-

h o to  TOKa MoiuHOCTbio 15 e r  qepe3 t h ö k h h  BaA h qepBHqHbifl 
peAyKTOp, M OTBepTKH C SAeKTpOABHraTeAeM nOCTCHHHOTO TOKa, 
BCTpoeHHbiM 3 Kopnyc mecTepeHqaToro peuyKTopa. H a 3aBOAe 
«ABTonpHÖop» npHMeHHlOTCH CTauHonapHbie MexaHH3HpoBaHHbie 
raftKOBepTbi a a h  saBHHqHBaHHH OÄHOBpeMeHHO HecKOAbKHx raeK.

B TexymeM roAy Ha 3aBOAe 6yAyT BHeApHTbcn a a h  cöopKH 
aBTonpnöopoB aBTOMaTbi THna Ü A-60 ä a h  KOMnAeKTaunn b h h t o b  
c maflöaMH «  3arpy3KH h x  b  KacceTy, paspaöoTaHHbie Bcecoi03- 
HblM HayqHO-HCCAeAOBaTeAbCKHM TeXHOAOI’HqeCKHM HHCTHTyTOM 
npHÖOpOCTpOeHHH.

MexaHH3'HpOBaHHbIH HHCTpyMeHT npHMeHfleTCH BO MHOTHX 
CAyqanx He TOAbKO npn cöopxe pe3b6oBbix coeAHHeHHÜ, h o  TaKxe 
h npn Apyrax cßopoqHbix onepauHHx: BaAbueBaHHH, 3anpeccoBKe, 
pacKAenxe h  t . n.

Ä a h  C03A3HHH ycHAHH, H e o 6 x o Ä «M o r o  n pn  c ß o p K e  HAH pa3- 
ö o p n e  coeAHHeHHH, c A y * a T  pa3H 00 '6pa3H b ie n p eccb i. O h h  ä c a h t c h  
Ha yH H B epcaAbH bie h cneuH aAbH bie. T e h  A p y r n e  M o ry T  öbiTb 
pyqHbiM H h  npHBOAHbiMH. H a aaB O Ae «A B T O n p H Ö o p » npHMeHHlOTCH 
nHeBM aTHuecKHe n p eccb i n p H M oro  ä g h c t b h h  h c pbiqajKHM M  
yc iiAH T eA eM , a Ha P h j k c k o m  3 a B 0 A e  «A B T 0 3 A e K T p o n p H 6 o p »  —  
AH a(})parM eH H bie  nHeBM aTHqeCKHe n p eccb i.

Ha 3aBOAe «A B T o n p n ß o p »  a a h  cß op oq H b ix  p a ö o T  H cnoAb- 
3yiOTCH HacTOAbHbie KpnBom H nH bie M exaH H qecK n e n p e c c b i-n o A y -  
aBTOMaTbl, OCHameHHbie nOBOpOTHbIM ÄCAHTeAbHbIM CTOAOM 
a a h  npH cnocoÖ AeH H H . M om H O C Tb a b h i  aTeAH  1 k o t , ycH AH e 
500 k z , x o a  n oA 3 yH a  16 m m . H a 6a3e s t h x  n p ecco B  co3AaHO 
m h o to  cn eu n aA b H b ix  o ß op oqH b ix  n o A y  aBTOMaTOB.
HapnAy c HcnoAb30BaHHeM yHHBepcaAbHoro HHCTpyMeHTa 

3aB0AbI AOAJKHbl C03AaBaTb CneHHaAbHbie MexaHH3HpOBaHHbie 
HHCTpyMeHTbl AAH HyJKA CBOeTO npOH3BOACTBa.

HpHBeAeM npHMepbi HanfioAee yAaqHoro HcnoAb30Ba»HH cne- 
UHaAbHblX cpeÄCTB MexaHH3aUHH H3 npaKTHKM 3aBOAa «A b to - 
npnßop».

CßopKa meqeK c 3y6qaTK0Ö a a h  cqeTHoro y3Aa cnnAOMeTpoB 
npoH3BOAHTCH Ha npecce-noAyaBTOMaTe c noßopoTHbiM c t o a o m . 
H a noßopoTHOM CTOAe npecca pacnoAO>KeHa h h j k h h h  qacTb 
mTaMna a a h  cöopKH y3Aa uieuKH. Bo BpeMH o c t 3 h o b k h  c t o a h  
Ha niTaMn Bpyqnyio ycTaHaBAHBaiOTCH meqKa h 3yßqaTKa 
b  onpeAeAeHHoft nocAeAOBaTeAbHOCTH. nocae noßopoTa CTOAa, 
KorAa cofinpaeMbie AeTaAH OKamyTCH npoTHB mTOKa npecca, 
BbinOAHHeTCH paöoqHH SAeMeHT onepauHH —  onycKaHHe Bepx- 
Hero nyaHCOHa mTaMna a a h  o t t h 6 k h  h AaAee 3arHÖKH ymxoB 
ßoAbmoH meqKH y3Aa.

B pe3yAbTaTe BHeApeHHH AaHHoro noAyaBTOMaTa OTnaAa 
HaAOÖHOCTb npeABapHTeAbHoft 3arn6KH ymnoB b öO A b m o fl meqKe 
b npeccoBOM uexe.

üocAe AAHTeAbHbix noHCKOB no MexaHHaauHH 3arpy3KH AeTaAeft 
y3Aa meqKH cnpoeKTHpoBaH h  HaxoAHTcn Ha H3TOTOBAeHHH 
aBTOMaT a a h  cöopKH yKa3aHH0.ro y3Aa c McnoAb30BaHHeM Tpex 
BHÖpoöyHKepOB H aBTOMaTHqecKnx pyK ä a h  noAaqn opneHTHpo- 
BaHHbix AeTaAefl Ha uiTaMn.

TaKHM oöpa30M, npoBOAHMan paöoTa HBHAacb t o a h k o m  AaAb- 
Heflmero ycoßepmeHCTBOBaHiHH cpeÄCTB MexaHH3auHH. Be3 C03Aa- 
h h h  npocTeömiHx cpeÄCTB MexaHH3auHH h HaKonAeHHH onbiTa 
no MexaHH3auHH HeAb3H pemHTb öoAee CAo>KHHe 3aAaqn Mexa- 
HH3aUHH.

H a 6a3e npecca-noAyaBTOMaTa c noBopoTHbiM c t o a o m  Ha 3a- 
BOAe co3Aanbi noAyaBTOMaTbi öoAee qeM a a h  20 onepaunft. 
HanpHMep, Ha öa3e s t h x  npeccoB ö h a h  co3AaHbi noAyaBTOMaTbi 
a a h  pacKAenKH A ßyx 3a«AenoK Ha KpoHiUTefiHe pene PC-57, 
3aqeKaHKH KOAeca b  Kopnyce cqeTqHKa MOToqacoB Cy-100, 
H3THÖa m nH bi npoBoaa k  peAe PC-57 h  ä P-

H a  npHÖopocTpoHTeAbHbix 3aB0Aax, b  qacTHOCTH Ha 3aB0Ae 
«ÄBTOnpHÖOp», ÄAH H3MOTKH npOBOAOB Ha KapKaCbl HCnOAb3yiOT 
HaMOToqHbie c t 3 h k h  cnemiaAbHoro Ha3HaqeHHH.

Ä a h  HaMOTKH KaTymeK H3 npoBOAa AnaMeTpoM 0,1 k  yKa3a- 
TeAHM ypoBHH 6eH3HHa Ha 3aBOAe «cnoAb3yiOTCH AByxmnHHAeAb- 
Hbie noAyaBTOMaTbi c aBTOMaTnqecKHM ocTaHOBOM nocAe h 3 m o t k h
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onpeaejieH H oro KO AuuecTBa b h tk 0 3 . P a O ora n u a  m o jk c t  oöcuyjKH- 
B 3 T b  Aßa-Tpn CT3HKa OAHOBpeMeHHO.

,H,ah HaMOTKH KpecTO O '6pa3H bix K a T ym eK  jio ro M e T p o B  n cn ou b - 
3 y io T c a  cneuH aJibH bie CTaHKH, no3BOAHK)iUHe cH a q a u a  H aM aTbiBaTb 
n poB O Ä a  n pn  o a h o h  ycTaH O BKe K a p K a ca  j io r o M e ip a ,  a  3aTeM  
npoÄOJiJKaTb naM O TKy Ha K a p K a c  n pn  A p y r o f i  e r o  ycTaHOBKe. 
ripoH 3Bo/iH TejibH O CTb p a c c M a ip H B a e M o ro  CTaiina  H eßoA b inaH  —  
12 K a T y m e K  b 1 h .

Ym HTbiBaH npeACTO H iunft 6 o u b u io ft  B b inycK  u oroM eT p oB , 
B H H H A B T O n p n ö o p o B  c n p o e K T 'ip o B a u  h «3 ro T 0 B H A  aBTOMaT 
ÄJIH OAHOBpeMeHHOH HaMOTKH UieCTH K aTyU leK  C aBTOMaTHHeCKOH 
n epecT aH O B K ofl K a p x a c a  ä j ih  noAyueH H H  K p ecT 0 0 öp a 3 H 0 fi

naMOTKH (p n c . 1 ) .  A b t o m 8 t  HM eeT cn eu H aJ ibH oe n p H cn ocoß u eH iie , 
o öec n en H B a io iH ee  nocTOHHHoe HaTH>i<emHe n poB O Ä a, h t o  HBAHeTCH 
H eoßxoÄH M biM  ycjiOBHeM  oßecneqeH H H  HaMOTOK c  nocTOHHHbiM 
OMHHeCKHM COnpOTHBAeHHeM. rlpOH3BOÄHTeÄbHOCTb aBTOM aTa 
1 00  u i t / h .

P h c . 1.

K a * Ä O M y  n pH Ö op ocT pcH Te jib H O M y 3aB O Ä y n pncy iU H  cneuncJiH- 
necKH e c ö op ou H b ie  on ep au H H : m o h t 3 jk c t c k o a  b  paHTbi n p n ö o p oB , 
coeA H H eH n e paHTOB c  K op n ycaM H , pe3 K a c to ko ji h K a n n ju in p oß , 
coeÄH H eH H e A eT a A e ft  c  n oM o m b io  C B ap ra , naftKH h t . n.

H a  3aBO Ae ä ä h  BbinoAHeHHH T a n o ro  p o Ä a  o n ep a u n ft  npuM e- 
HHIGTCH CneU'HaHbHbie aBTOM aTbl, yCTaHOBKH, CTeHÄbl H T. n. 
H a n p H M ep , BH eapeH bi n ou yaB TO M aT  ä ä h  pe3KH cTeKÄHHHbix 
BTyAOK ÄHaM eTpOM  2,5 M M  aßpa3HBHbIM KpyrO M , yCT3H0BKH ÄÄH 
p eryA H poB K H  h k o h tp o ä h  h h cä 3  H M nyAbcoB  p e Ä e  cn rH aA H 3 aT op a  
n o ß o p o T a  P C -5 7  c sAeKTpocneTU H K aM H  THna M 3 C - 5 4 ,  ycTaHOBKH
Ä ä h  peryAH pO B KH  aBTOMOÖHAbHblX ’H MOTOUHKÄeTHblX CnHAOMeT- 

POB M ÄP-
B o  MHOTHX n p n ö o p a x  H MaiHiHHaX BCTpenaiOTCH MaCCHBHbie 

ä c t h ä h  h y3Äb i, B p am a rom n ecH  c  ö o A b in o ft  c x o p o c T b io . H eypaB H O - 
Bem eHHbie M accw  B p a m a io iu e ftcH  nacTH  H apyin a iO T  npaBHAbHOCTb 
paOOTbl n p H ß o p a , M exaH H 3M 3, BbI3bIBaiOT B'HÖpaHMH H ÖblCTpblH 
H3HOC nOAHIHnHiHKOB, U iyM  H T. n. K  HHCAy T3KHX A eT a Ä e ft  MOJKHO 
GTHecTH HKopH M a u ora öa p H T H b ix  3AeKTpH'HecKHx A B u raTeu e ft 
CTeKÄOOHHCTHTeÄH.

ZI,äh ypaBHOBeuiHBaHHH B p a m a io m e ro c H  H Kopn aueKTpO ABH ra- 
TeAH CTeKÄOOHHCTHTeÄH THna CJ1-108, iH M eiom ero  cpaBHHTeAbHo 
ö o Ä b iH y io  A Ä H iiy  n o  OTHOuieHHio k  A n a M e T p y , npnM eHHiOT ÄHHa- 
M HHecKyio 'OaAaHCHpoBKy.

fliH H aM H H ecKan 6auaH CH poBKa AOAJKHa o öecn eu H T b  coB n aA eH u e 
OCH Bpam eHHH H Kopn C OCbK) HHepUHH Bceft CHCTeMbi.

YCTaH O BKa COCTOHT H3 H eTblp 'ex OCHOBHblX y3Ä0B  —  nOABHJK- 
h oü  KapeTK H  c  a h th h k o m , ycHAHTeuH HanpnjKeHHH, C T p oöocK on a  
h CHrHaAbHon ÄaM nbi «  ocu H AA orpatJ ia . n p n  HeypaBHOBemeHHOM 
H Kope, Bpam aroiH eM CH  o t  u iH yp a  Ha K ap eT K e, KoueöaH H H  a u an - 
i o p a  HaBOAHT s .A .c., KOTOpan noAaeTC H  n ep e3  ycHÄiHTeÄb b cT p o- 
S ocK on  h cn rH a Ä b H y io  Ä aM n y . n o  BeAHHHHe KoueöaH H H  Ä yn a  
na ocu H Ä Ä O rpa tjie  cyA H T  o  BeAHHHHe A H cß au a H ca  H K opn . B au aH - 
CHpOBKa OCymeCTBÄHeTCH 3a6H B a»H eM  KÄHHbeB H3 MeAHOrO 
n poB O Ä a  b na3bi HKopn.

O cH O B H bIM « OpraHH3aHHOHHbIMH (jlOpMaMH OCyiUeCTBAeHHH 
CÖOpKH HBÄHIOTCH CepHHHaH H nOTOHHaH CÖOpKH. 3 t H (})OpMb] 
HMeiOT, B CBOK) O HepeAb, MHO’TO pa3HOBHÄHOCTeft, onpeA eA H eM b ix  
KOHKpeTHbIMM yCÄOBHHMH npOH3BOÄCTBa. B  yCAOBHHX CepHHHOrO 
npoH3BOACTBa H a n ß oÄ ee  nepcneKTHBHbiM  h b ä h c tc h  BHeApeHHe 
MeXaH'H3HpOBaHHbIX MHOFOnpeAMeTHblX nOTOHHblX ÄHHHH KaK 
c nocAeÄO B aTeÄbH o-napTH O H H biM  HepeAOBaHHeM h sa b a h h ,

TaK M C OAHOBpeMeHHOH CÖOpKOft H3AeÄHH pa3ÄHHHbIX HaiHMeHO- 
Bannft. 3 t h  äh h h h  noA yH H A ii p a c n p o c T p a n e n n e  na p n A e  3aB0A0B 
9ÄeKTp0npHÖ0p0CTp0eHHH.

n oTO H H an  M H oron p eA M eT iia n  ä h h h h  npeA C TaB un eT  c o ö o ft  ro p n -  
30HTaAbH0-3aM KHyTbIH  KOHBeftep (u e n b ) ,  ABHJKymHHCH c  o n p e -  
AeaeHHOH C K opocTb io  h H ecym u ft cn eu u a A b iib ie  nuaT ijiopM b i- 
TeAeJKKH.

H3AeAH H  K a jK A o ro  HaiiMeHOBaHHH ycTaHaBAHBaiOTCH b  n p n cn o - 
coÖ ÄeBH H x, pa3M em eH H bix  Ha nAaT<}>opM ax, p acn ou o jK eH H b ix  
na paßH bix  paccTOHHHHx A p y r  o t  A p y r a .  B peM H  BbinoAHeiiHH 
onepauM H  a o a jk h o  öb iTb  paBHO h äh  K paTH o T a K T y  Bb inycK a 
npB Ö opoB . H a  K3>kaom  p a ö on eM  M ecTe m o jk h o  BbinoÄHHTb 
HecKOAbKo o n ep a u n ft . H a n p H M ep , ecu u  KOHBeftep HM eeT >16 p a ö o -  
h hx  M ecT, a TexHOAornHecKHH n p o u e c c  cöop K H  —  64  on ep au n H , 
t o  c ö o p x a  H3AGAHH 6 y u e T  o cy iu ecT B A eH a  3a u eT b ip e  u h k ah  
h Ha KajKAOM  p a ö on eM  M ecTe ö y u e T  BbinoÄHHTbCH u eT b ip e  
on ep au n H . B H eup eH H e M H oronp eA M eTH b ix  ä h h h h  A a e T  noßb im eH H e 
np0H3B0AHTeÄbH0CTH T p y u a  Ha 6 0 — 7 0 % , cHHJKeHue ceßecTO H M o- 
CTH Ha 18— 2 0 %  H BblCBOÖOJKAeHHe npOH3BOACTBeHHOH nAO m aAH
20— 2 5 % .

H a  3aBOAe «Ä B T o n p u ö o p »  H3roTOBAeHa h  BHeupneTCH m h o f o - 
npeA M eTH an  M exaH H 3H poBaH H an ä h h h h  cßopK H  SÄeKTpnuecKHX 
CTeKÄOOHHCTHTeÄeft a ä h  aBTOM oÖHÄeft Ha t o a o b o h  B b inycK  450  Tbic. 
MexaHH3MOB. KOÄHHeCTBO MOAH(j)HKaUHH CTeKÄOOHHCTHTeÄeÜ 11. 
P h t m  Bb inycK a  ä h h h h  0 ,53  m u h .

B  1963 r. B H H H A B T o n p n 6 o p o B  6 h a h  H3roTOBÄeHbi h coB M ecT- 
HO C 33BOAOM «A B T O n p H Ö O p » BHeApGHbl ABe KOM nÄeKCHO-M exa- 
HH3HpOB3HHbie nOTOHHbie ÄHHHH CÖOpKH M eX3HH3M a CnMAOMeTpa 
C yHH(J)HUHpOBaHHbIM OCHOB3HHeM.

noTO H H b ie M exaH H 3H poßaH H bie ä h h h h  oöecneu iHBaiOT b  TeueHHe 
ro u a  c ö o p n y  3 960 000 cnnA O M eTpoB  n pn  AßyxcM eH H O H  p a ö o T e . 
n p H  p a ö o T e  b  OAHy cM eH y b 1965 r. ßb iu o  Bbinym eH O  
1 650 000 cnH AOM eTpoB.

B  1966 r. Ha s t h x  noTOHHbix ä h h h h x  6 y A e T  coön paTbC H  
1 800 000 ih t . cnH AO M eTpoB.

A a > K e  n pu  Hcn0Äb30BaHH,H m o iu h o c t h  KOHBeftepoB Ha 4 2 %  
AOCTHTHyTO noBbiu ieH H e ipaK TH u ecK oro  M ecnu H oro  BbinycKa 
MexaHH3M a cnH AO M eTpoB Ha o a h o t o  p a ö o u e r o -c ö o p m H K a  c  3327 
AO 3898, t . e. Ha 1 0 % . B k o h o m h h  b  3 a p n Ä a T e  o c h o b h h x  paöoM u x  
n a  cn H A O M eTpax  C n -1 1 6 , C n -1 1 1 , C ü - l l ö  n a  n p o rp a M M v
1964 r. cocTaB H T 3254 p y 6 . TexH O ÄorH uecK H H  n p o u e c c  cöop K H  
M exaHH3M a cm iA O M eTpa  BKÄtouaeT BOceMb o n ep a u n ft .

H a  c ö o p u e  MOTOUHKÄeTHblX CnHAOM eTpoB 33HHT0 16 c6opm .HU, 
Ha CÖOpKe aBTOMOÖHÄbHblX CnHAOMeTpOB 19 c ö o p m n u .

ZI.ÄH MexaHH3HpOBaHHOft nOTOHHOft ÄHHHH CÖOpKH CnHAOMeTpoB 
6biÄH cnpoeK TH poB aH b i h  BHeupeHbi CÄeAyioiu iH e c p e u c T B a  M exa - 
KH3aUH'H:

1) nou yaB TO M aT  a ä h  c öop K H  u eH T p o B o ro  BHHTa c  ra ftu o ft ;
2 ) n o jiyaB TO M aT  a ä h  c 6 o p »n  inecTepH H  h och  öapaöaH H H K O B;
3 ) n ou yaB TO M aT  a ä h  3anpeccoBb iBaH H H  3K paH a b  ocu oB aH n e 

cnnA O M eTpa ;
4 ) nou yaB TO M aT  a ä h  npHBHimHBaHHH KpoH iU TeftH a uepBHKa 

k  ocHOBaHHio cnH AO M eTpa;
5 )  CTeHA AÄH OlÖKaTKH CnHAOMeTpoB.
K p o M e  nepeuHCÄeHHbix cpeAC TB  M exaH H 3auuH , b  noTO UH yio 

ä h h h k ) 6m äh  BKÄioqeHbi p a n e e  A eftcTB O B aB inu e ycTaHOBKH:
1) ycTaHOBKa ä ä h  p eryA H poB K H  cnH AO M eTpa c  cuHxpoHHbiM  

A B u raTeu eM ;
2 ) ycTaH O BKa a ä h  oauaHCHpoBKH K aTyuiK H  cnH AO M eTpa.
B c e  BHeupeHHbie c p e u c iß a  M exaHH3auHH h m b io t  B u 6p o6yH K epb i 

A ä h  n ouauH  coÖ H paeM b ix  A eT a u e ft  h  M exanH u ecK H e OTBepTKH.
n oA ya B T O M a T  a ä h  3anpeceoBb iBaH H H  a K p a n a  n peA H a3H aqen  

BbinoÄHHTb cu e A y io iu H e  on ep au H H : oÖ A ysa H H e  ocHOBaHHH c n n x > -  

M eT pa, 3 a n p eccoB H B a H n e  SK paH a b ocH O Banne, p acu eK aH K a  3K paH a 
B OCHOB3HHH H CMa3Ka UeHTpaAbHOrO OTBepCTHH B OCHO- 
B3HHH.

PaÖOTHMUa CT3BHT 0CH0B3HHe CnHAOM eTpa B CnyTHHK, KOTOpblfl 
3aTeM  ycTanaBAH B aeTCH  b  in a roB b ift T p a H cn o p T ep . U JaroB b ift 
T p a H cn o p T ep  n ep eM e m a eT  A eT a u b  b  no3HUHio 3anpeccoBb iBaH H H . 
S n p a H  n o c T y n a e T  H3 B H Ö p oöyH K epa  h 3anpeccoB b iB aeTC H  nHeBMO- 
n p eccoM .

3acu y jK iH B aeT  BHHMaHHH c reH A  A ä h  o 6 k 3 tk h  cnH AO M eTpoB 
(p u c . 2 ) .  C T eH A  HM eeT A ß a  6 a p a 6 a n a , Bpam aioiuH XC H  c  pa3HbiMH 
CKopocTHM H. O a h h  H apyjK H bift 3a rp y3 0 qH b ift 6 a p a 6 a n  HMeeT 
C K opocTb  Bpam eHHH 1,55 o6/<i. BeAyu i,H ft 6apai6aH  HM eeT C K opocTb  
Bpam eHHH npH o ß K a ra e  aBTOM o6HAbHbix cnH AO M eTpoB  
151,6 OÖ/m UH , MOTOUHKÄeTHblX —  234 OÖ/m UH. npO AO AJKH TeAb- 
HOCTb 0ÖK3TKH 26 M U H . 3 a  3T0 BpeMH CUHAOMeTpbl OTCUHTblBaiOT 
100 k m . M exaH H 3M  cnH AO M eTpa BCTaBuneTCH b  cn eu H aub H yio  
on p a B K y , n o u y q a io iu y K ) B pam eH H e o t  BeuyiUH X a h c k o b  CTeHAa 
uepe3 pouHK.
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B H eap eH H e  yK a3aH H b ix  c t c h a o b  no3BOJiH.no 3H a iH T e j)b H 0  c s k o - 
HOMHTb npOH3BOaCTBeHHyiO nAO IU aAb H nOBbICHTb npOH3BOÄH-
TeJibHocTb £ 0  700  y3JioB b nac.

J X n a  nOTOHHOH CÖOpKH MeX3HH3M0B CnMÄOMeTpOB HCn0JIb30BaH 
n y jibC H pyiom H H  KO H Beiiep, KOTopbift n peA C TaB An eT  aBTOMaTH- 
3 H poB aH H yio  u en H y io  n e p e A a u y , oßopyA O B aH H yro  aBTOMaTHHecKHMH 
npneM O-BbiAaiom HM iH  ycT p o flcT B aM H , 3arpy>KaiouiiHMH h p a 3 rp y -  
»a io m H M H  TpaH cn op T H b ie  n naT ({)opM b i. KOHCTpyKHHH KOHBeiiepa 
n 0 3 B 0 A aeT  ö eccT yn eH n a T O  p eryA H p o B a T b  p h tm  p a ö oT b i o t  4,5 
AO 30 c e K .

P h c . 2.

K o H B e fte p  HM eeT npH B O Auyio  cT aH u m o c  AayM H  p e a y K T o p a M «, 
onepaTH BH biH  h HanaAOHHbiH n yn b T b i ynpaBAeH H H , n ep eK m on a T en b  
pe>K.HMa paÖOTbl, CHeTHHK HHCAa UHKJIOB «  S A 6K Tp006opyAO BaH H e.

n p H  cO o p a e  y3Jia K apTyu iK H  cnH AO M eTpa H cnoAb3yeTCH  M exaH H - 
3HpOBaHH3H yCT3H0BKa ÄAH CTBTHHeCKOH OaAaHCHpOBRH KapTyU IKH
C x e M a  ycTaHOBKH n p H B eaeH a  n a  pn c . 3.

B a j ia H C H p o B k a  a A io M H H H e B o ft  K a p T y u iK H  n p o H 3 B O A H T cn  B b iK y c u -  

B aH H eM  M e T a A A a  c n e n H a A b H b iM H  K y c a n K a M H , K o r o p b ie  n e p e M e -  

U ia iO TC H  B A O A b  K a p T y u iK H  B 33BHCHM OCTH OT BeAHHHHbl A H C Ö aA aH C a  

c n e u n a A b H b iM  S A e K T p o M a rH H T O M . Y c T a H O B K a  p a ö o T a e T  aB T O M a- 

THHeCKH.

H eO o A b iu o ft  onb iT  aaB O A a  «A ß T o n p n O o p »  b  npoßeACHHH M exa - 
HH3aUHII CÖopOHHblX paÖOT H OpraHH3aUHH nÖTOKOB n03B0AHA 
p a 3 p a 6 o T a T b  KOHKpeTHbift nnaH  KOMnaeKCHOH M exaHH3aunH 
b  cöopoH H O M  u e x e  Ha ÖAHXcaHiUHe A B a-TpH  r o A a . Ü A aH  
n p e a yc M a T p H B a e T  B H eap eH u e n y A b o u p y io u iH x  KOHBeflepoB 
Ha c ö o p K e  npHÖopOB M accoB O ro  B b inycK a  h M H oronp eaM eTH b ix  
KOHBeftepOB AAH CepiIHHOrO B b inycK a C OAHOBpeMeHHbIM H3TO- 
TOBAeHHeM CÖopOHHblX n0A yaB T0 M 3T0B  H MeXaHH3iHpOB3HHbIX 
npH cnocoÖ AeH H H .

B b lB O flb I

1. OcHOBHbIM H anpaBAeH H eM  nOBblUleHHH npOH3BOÄHTeAbHOCT« 
T p y a a  cß op oH H u x  p a ö o T  b n p n ö o p ocT p o eH H H  c A e a y e T  CHHTaTb 
n p oB eaeH H e KOMnAeKCHoii M exaHH3auHH h  aBT0M arH 3auH H  npoH3- 
BOACTBeHHblX npOUeCCOB H BH eApeH H e nOTOHHblX MeTOÄOB cöopKH .

2. 4aCTHHHaH aBTOMaTH3aHHH H MexaHH3allHH CÖOpOHHblX 
paßOT AOAÄHa npOH3BOAHTbCH nOCAeAOBaTeAbHO Ha OCHOBe 
nepcneKTHBHoro nnaHa k o m u a o k c h o h  MexaHH3au,HH Ha cöopoHHOM 
ynacTKe. B  s t o m  cnyuae OHa m o j k c t  nocne BbinoAHeHHH Bcero 
FOMnAeKca pa6oT no MexaHH3auHH noAHHTb nponycKH yio cnocoö- 
HocTb ynacTKa h  npoH3BOAHTeAbiiocTb Tpyaa .

3. KoM nAeKCH aH  MeXaHH3aUHH H aBTOMaTM3aUHH cO opouH bix 
paÖOT AOAJKHa BUnOAHHTbCH B CAeAylOIUHX H anpaBAeHHHX:

a )  H cn0Ab30B3HHe T H n oB u x  cpeACTB M exaHH3auHH, 3apeKOMeH- 
A0B3BIUHX CeÖH Ha npOH3BOACTBe, H HOBblX THTIOBblX CpeACTB 
M exaH H 3aunH ;

6) 'HcnoAb30BaHHe «  pa3paöoTKa TunoBoro cöopoH H oro 060- 
pVAOBaHHH; IUHpOKOe npHM eHeHHe ä a h  CÖOpOHHblX aBTOMaTOB 
BHÖpaUHOHHblX 3arpy30HHbIX yCTpOHCTB;. ÄAH. OÄHOBpeMeHHOH 
BbiAanH HecKOAbKHx AeTaAeft ueAecooöpa3HO npHMeHHTb m h oto - 
saxoAHbie H MHoronpycHbie Haiuu;

b )  COBepiUeHCTBOBaHHe KOHCTpyKUHH H3AeAiHÖ C «e A b lO  nOBbl- 
UieHHH HX TeXHOAOTHHHOCTH H nOATOTOBK'H K MeXaHH3aUHH.

4. B u eA peH M e noTOHHbix MeTOAOB c 6 o p m  H3AeAHH b BHAe 
K enpepb iB H o ÄB H H tym nxcH  «  n y A b c n p y io m H x  KOHBeftepOB 
a a h  M a c c o B o ro  npoH3BOACTBa H M H oron p eA M eT H b ix  KOHBeftepOB 
ä a h  cep H H H oro  npoH3BOACTBa HBAHeTCH OCHOBHOÜ (JiopMOH op ra - 
HH33UHH cOopOHHOTO npOH3BOÄCTB3, OÖeCneHHBalOmeH pHTMHHHblH 
Bb inycK  .H3ACAHH, 3(J)<f>eKTHBH0e HCn0Ab30BaHHe cpeACTB aBTOMa- 
TH3aUHH H MeXaHH33UHH, nOBUUieHHe OÖmeft K yA b T yp b l np0'H3B0A- 
CTBa h K aqecT B a  H3AeAHft.
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Y n A O TH e H M e  cJj o p m o b o h h o m  CM ecu b  o n o K a x  c m o a ^ asim m  m c t o a o m

C T B O A b H O r O  H O f l y B O

KaHfl. texH. H ayK T. H . E O B P flK O B , A . C . K O P O J1 E H K O , a~P TexH. HayK B. B. P A B M H O B M H

M h h c k h h  (p H / m a n  H H H T A B T o n p o M a ,  M o c k o b c h h m  a B T O M e x a H H i e c K H M  M H C T M T y T

CBOÜCTBa" CM6CH:
B aaw H O C T b  B % ...............................................................................................  3 ,9 — 4 ,4
ra3OnpOHHuaeM0CTb b % ............................................................... 80— 90
ripOMHOCTb Ha C *a T H e  B CbipOM C0CT0SHHH B KC/C.K2 ........................ 0 ,6 0 — 0,65

Qm cemu

P hc . 1.

BHACT051III,EE BpeM n b pa3H bix  H anpaBAeH H H x h h tc h c h b h o  Be- 
AyTCH pa'ÖOTb! n o  H3bICKaHHIO H HCCJieHOBa'HHK) HOBHX MeTO- 

AOB ynJIOTHeHHH AHTeÜHblX (J)OpM.
Cym H O CTb C T B oab H oro  n e c K o c T p e jib H o ro  c n o c o 6 a  (Jiopm obkh co -  

c t o h t  b c jie a y io m e M . B A 0 3 a T o p  I  (p n c . 1) c tb o a b h o ü  y c ia n o B K H  
3arpy>KaeTC H  4)opM OBonHaH CM ecb b KOJinnecTBe, HecKOJibKo 6 o a b - 
ine.M o ö i e M a  onoK H . n p o A O A *e H H e M  n o 3 a x o p a  HBAHeTCH c t b o a  2,

c jiy jK a m n fl a a h  p a 3 roH a  
CMecH nepe.n  3 a n p ecco B K on  
e e  b o n o K y . Onona 3  c  mo- 
fle jlb H o ft  njIHTOH JKeCTKO 
(J)fiKCHpyeTCH y npoTHBO- 
n o j io w H o r o  T o p u a  CTBOJia 
c  3 a3 op oM  A , o öecn en H B a - 
lOHlHM BeHTHAHHHIO CTBO-
jra . f l j i n  BeHTHAHiin ii ono­
KH b  cTeH K ax  e e  H M eioTcn 
OTBepCTHH ÄHaM eTpOM  12—■
15 m m . Bo BpeMH H a n yß a
O K aTblÜ  B 0 3 flyx  H3 p ec n - 
B epa  4  n epe3  H anyBH oft 
K iian aH  5  ycTpeM JineTCH b 

B 0 3 Ä yn iH y io  K op oÖ K y  6, o e - 
pe3  c eT K y  7  n o n a ^ a e T  b 

c t b o j i  h , n eficTB yH  na n a - 
KeT CMecH KaK Ha n op - 
m eH b, T p a H cn o p T H p yeT  e r o  

b o n o K y . n p n  s t o m  n aK eT  cM ecn , Ä B H ran cb  b  CTBOJie 
c  y c K o p e m ie M , n p n o o p e T a e T  B b icoK y io  C K opocTb  (äo 35— 40 M/cen), 
ß .ia r o Ä a p n  n eM y e r o  K H H eT iinecKan  SHeprHH, p a c x o A y io m a n c n  na 
vn.TOTHeHne cM ecn  b o n o K e , OKa3bißaeTCH BecbM a 3H aH iiTejibHoft. 
B b icoK a n  KH H eTnnecKaH  S H eorn n  b a s h h o m  c j iy n a e  AOCTnraeTCH He 
TOJibKo ö .n a roÄ ä p n  ö o a m i i o ü  K on en n o ft c k o p o c t h ,  h o  h  3a cneT 
yßejTHHeHHH M accb i, TaK  KaK pa3roH neTC H  c p a 3 y  Becb  n aK eT  cM e- 
c h . P a3orH aH H biH  b  CTBOJie n aK eT  cM ecn , n o n a ^ a n  b o n o K y , y n a -  
pneTCH o  M o a e jib H y io  n jiH Ty. B p e 3 y jib T a T e  n poH cxO ^H T yn jioT H e- 
u n e  CM ecn. C x en eH b  ynjiOTHeHHH n pon op iiH O H a jibH a  coß epm eH H oü  
n pn  3 t o m  p a ß o T e  AeiJiopM aiiH H . n o c jie a H H H , b  c b o io  o n e p e ^ b , on- 
peae jin eT C H  b c a h h h h o ü  3 a n a c a  KHHeTHHecKOH SHeprnH  n aK eTa .

U e j ib io  HacTOHiHHx HCCJieÄOBaHHft HBHJiocb o n p e A e A e H n e  CTene- 
HH ynjiOTHeHHH (JjOpMOBOHHOÜ CMeCH B 3a3 0 p aX  M e * Ä y  MOÄejIHMH, 
M e * a y  M ou e jib io  h onoKofl h r j iy x H x  öojiB aH O B  b y r jiy ö jie H H H x  
MOAeJieft npn CTBojibHOM H aÄ yß e.

O K cn epH M eH Ta jibH b ie  nccjieÄOBaHHH n oK a3 a jiH , h t o  onTH M ajib - 
Han ya e jib H a n  KHHeTHnecKaH sH ep rn H  n a « e T a  CM ecn E y g  =  
=  1,0 k z m / c m 2 . n o s T O M y  b o  B cex  o n b iT a x  n o  HCCJieÄOBaHHio yn jiO T ­
HeHHH ({lOpMOBOHHOH CMeCH B OnOKaX C MOaejIHMH n p o i ie c c  CTBOJIb- 
h o t o  H a flyB a  ocym ecTB JiH jiCH  TaKHM oßpa30 M , h t o ö m  b MOMeHT 
yuaca o  M o a e jib H y io  n jiH T y ya e jib H a n  KHHeTnnecKaH  sHeprH H  cM e- 
c h  6bu ia  6 j ih 3 k o h  k  onTHM ajibHOH (p a3 H H n a  He ß o jie e  2 — 3 % ) .

J Ijih  HCCJienoBaHHft npHMenHJiHCb MOÄejiH, n p ea cT a B jiH iom H e co -  
6 o ü  n pH M oyroJ ibH b ie  n ap a .u ieJ ien H n en b i p a 3 jiH iH o ft  Bb icoTbi h o a h - 
HaKOBblX pa3M epO B B nJiaHe. yKJIO'Hbl BepTHKajIbHblX CTeHOK co - 
CTaBJiHioT 1°. Ha M oneJ ibH yio  n jiH T y n pn  n oM o m n  b h h to b  vcT aH aB - 
JIHBajIHCb ÄBe MOÄejiH  OÄHH3KOBOH BbICOTbl. PaCCTOHHHe b '  MeJK'flV 
CTeHKOH OnOKH H BepTHKajIbHOÜ CTeHKOH MOÄeJIH 3aÄaBajIO Cb 20;
40; 60; 70; 80; 100 h 120 m m . PaccTO H H H e b M e * n y  p n a o M  p a c n o -  
jion ieH H biM H  MOÄeJiHMH paBHHJiocb 30; 40; 50; 60; 80; 100 h
120 m m . B b ic o T a  M O Äejie ft h  c o c T a B jin jia  60; 80; 100 h 120 m m . 
Pa.3M epbi M O Äejie ft b  n jiaH e  210X 100. Haayß n o jiy ijio p M  npoH 3Bo- 
ä h jic h  H a  aK cn epH M eH Ta jibH ofl ycTaH O BKe, cx eM a  K O Topo fl n oK a3 a - 
Ha Ha ph c . 1, b onoK H  310X400X170.

B H cc jieaoB aH H n x  n p n M en H jia cb  n ex o B a n  ^opM OBOHHan CMecb 
n e x a  cneiu iH TbH  M h u c k o t o  a B T o a a B o aa . C o cT a B  ( b  n ecoB b ix  n p o - 
n e i iT a x )  h (})H3HKo-M exaHHHecKHe CBoftcTBa CMecn (n o c j ie  n p e^ B a - 
p H T e jib H oro  npoceH BaH H H  h n ep e jion an n B aH H H ) c jie Ä y io m H e :

CocTaB  CMecn b % :

OTpaßoTaHHaa CMecb ...............................................................................  85
IlecO K  1 K O 2 0 B .....................................................................................  10— 11
rJiHHmia» BMyjibCHfl yaeab iioro  Beca 1,15—1,30 a/eji3 .................. 4—5

KanecTBo ynjiOTHeHHH onpeAejiHJiocb nyTeM H3MepeHHH noßepx- 
HOCTHOH TBepÄOCTH nO JiaÄY CO CTOpOHbl MOÄeJIbHOH njIHTbl, Bep­
THKajIbHblX h  ropH30HTajibHbix CTeHOK, oTnenaTKOB o t  Mo.uejiH, a 
TaKJKe n oß ep xH O C T H O H  TBepÄOCTii no KoiiTpjiaÄy. H3MepeiiHH npo-  
H3BOÄHJIHCb TBePÄOMepOM MOÄejiH 071 .

OnbiTbi noKa3aHH, h t o  npn ymaoTHeiiHH m c t o ä o m  CTBonbHoro 
HaAysa KanecTBo (JiopMbi onpeAejineTCH xapaKTepoM B33HMHoro 
pacnoAoiKeHHH MOAeneii h  pacnoAOJKeiiHeM h x  oraocHTeAbHo CTe- 
h o k  onoKH. P h c .  2  noKa3biBaeT, KaK H3MeHHeTcn noBepxHocTHan

P h c . 2.

T B ep A O C T b  (})O pM b I B pa3JIH H H blX  e e  M eC T a X  n p H  H 3M eH eH H H  B eA H - 

HHHbl 3 a 3 0 p a  b '  M e> K A y  B ep T H K aA b H O H  CTeHKOH M OÄBAH H CTeHKOH 

o n o K H  Ä A H  BbICOTbl M OACAH 8 0  M M . C o O T B e T C T B y K M lH e  33BHCHM O- 

c t h  ä a h  M O A eA eü  B b ic o T O ii 6 0 ; 1 00  h  1 20  m m  K a n e c T B e H H o  H e  o t -
AHHaiOTCH  OT n pH B eA G H H blX . K p H B a H  1 —  C p eA H H H  T B ep A O C T b  4>Op- 

Mbl CO CTOpO'Hbl r0 p H 3 0 H T 3 A b H 0 H  nO B epXH O C TH  M O ÄG AH ; K pH B aH  2—  

C peAH H H  T B ep A O C T b  <})OpMbI CO CTOpOHbl M O A eA bH O Ü  n A H T b l B 3 a -  

3 o p e  M e iK A y  M O A e A b io  h o n o K o f t ;  K p H B a n  3 —  c p eA H H H  T B ep A O C T b  

B epTH K aAb 'H O H  CTeH KH  (})O pM b. y  B enU IH H b l M O AG AH ; K p H B aH  4 —

c p eA H H H  T B ep A O C T b  B ep T H K aA b H O H  CTeHKH (})O pM bI H a  C e p e A H H e  B bI­

COTbl M O A eA H ; K PH B 3H  5 —  c p eA H H H  T B ep A O C T b  B epTH K aA bH O H  

CTeH KH  tflO PM bl V  OCHOBaHHH M O A eA H  (n p H  M O AeAbH O Ü  T IA H T e ) .

K a K  BHÄHO, BeAH H H H a TB epA O C TH  rO p H 3 0 H T aA b H O H  nOBepXH O CTH  

(JlOpMbl CO CTOpOHbl M O A eA H  npaK TH H eC K H  H e  M eH H eTC H  C H 3M eH e- 

HHeM  3 H a iI6HHH b ’  (K p H B a n  1 ) .  Ü O B ep X H O C T H aH  T B ep A O C T b  (jlOpM bl 

b  3 a 3 o p e  M e n c A y  o n o K o ü  h M O A e A b io  c o  c t o p o h h  M O A eA bH O Ü  nAH- 
Tb i yM eH b iu a e T C H  c  yM e H b in e H H e M  BeAH H H H bi 3 a 3 o p a  b '  B H an aA e  

H e3 H a n H T eA b H o , a  3 a T e M  ß o A e e  HHTeHCHBHO (K p H B a n  2).
3 H a n H T e A b H o  M eH b in e  n o B e p x H o c T H a n  T B ep A O C T b  H a  B ep T H K aA b - 

H b ix  C T eH K a x  (K p H B a n  3, 4 h 5). H M e n H o  3 T a  x a p a K T ep H C T H K a  

4>OPM, H 3TO TO BAH eM bIX  C TB O AbH bIM  c n o c o ß o M ,  ö y A e T  o n p e A e A H io -  

m e ü  n p n  H a3H an eH H H  p e K O M eH A a iiH Ü  n o  B e A H n n n e  3 a 3 o p o B  M e * A >  

OnOKOH H B ep T H K aA b H O H  CTeHKOH M O A e A e ü  b ' .
E c A H  n p H H H T b  ä a h  B ep T H K H A b H b lX  CTeHOK (jlO p M b l MHHHMaAbHC 

ÄO nyCTH M yKD  B eA H H H H y nO B epXH O CTH O H  TB epA O C TH  6 8 — 7 0  eA H H H ll 

TO Ä A H  H C C AeAO B aH H blX  3H aneH H H  BbICOTbl M O A eA eü  h M H H H M aA b H a j 

BeAH H H H a 3 a 3 o p a  b '  A O A * H a  ß b iT b  C A e A y io m e H  (T a Ö A . 1 ) :

T  a (  ji ii u i  1 T a ß j i H u a  2

h  B M M b '  B M M

60 51-56
80 5/-63

100 66-73
120 82-89

h  B M M b '  B M M

60 23—29
80 25-31

100 29-35
120 33-40
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B ca yqa e , ecan  3a3op b ' oöpa3yeTCH He paöoqeft qacTbio M oae- 
a h , a 3HaKOBoft, b 3Tom. 3a3ope aonycTHM o MeHbmee ynaoTHeHHe 
cMecH, cooTBeTCTByiom ee 40— 50 eaHHHuaM inOBepxHOCTHofl Tßep- 
ä o c th . B  3tom  ca y q a e  peKOMenaauHH ö y a yT  caeayiom H e (T a öa . 2 ) : 

Ilo jiyqeH H b ie rpaiJiHKH h qncjiOBbie 3HaqeHHH BejiwqHH h  h b ' He 
AaiOT B03M0JKH0CTH npOCAeAHTb KaKyiO-AHÖO CTpOHHyK) 33BHCH- 
MOCTb BeAHqHHbl nOBepXHOCTHOÖ TBep^OCTH Ha BepTHKajlbHblX

b’ j
CTeHKaX (JlOpMbl OT H3BeCTHOTO f l ]  KpHTepHH -------  TAe h ' —  a h ö o

*  V
B b icoT a  MOAeAH h , j ih 6 o  cp ea 'H ee  3H aqeHHe BbicoTbi M o a ea n  h h 

h +  H\
B b ico tb i onoK H  H ,  p a ß i i o e — ~— ) .  I lo s T O M y  b K aqecTB e npaic-

T H q ecK oö  p exoM eH A auH H  aaeTCH  BKcnepH M eH TaabH bift rpatJiHK, n o- 
Ka3U Barom H H  33BHCHMOCTb OnTHMaAbHOTO 3HaqeHHH BeAHqHHbl 3a- 
3 0 p a  b' OT BbICOTbl MOAeAH fl B HCCAeAOBaHHOM AH ana30H e BblCO-
Tbi Moaeaeft h = 60-4-120 mm  (pnc. 3, KpHBbie 1— 2 ) ,

8
MM

80

60

uo

70

1 l

z

U
r

60 100h mm

P h c . 3. P h c . 4.

XJah c a y q a n , « o r a a  3 a3 op  b' o öp a 3 yeT C H  3HaKOBoft q a cT b io  mo- 
AeAH , p eK O M eH A yercH  noab30BaTbC H  k p h b h m h  3 — 4  (p n c . 3 ).

H a  pnc. 4 noKa3aH O , KaK H3MeHneTCH noBepxH O CTH an TBep- 
AOCTb (j)OpMbI Ha ropH30HT3Ab'HOH inOBepXHOCTH CO CTOpOHbl MO­
AeAH , b  3 a 3 o p e  6 M e s c a y  AßyM H  p h a o m  pacnoAoaceH H biM H  M oae- 
AHMH KaK  CO CTOpOHbl MOAeAbHOH nAHTbl, T a «  H Ha BepTHKaAbHblX 
nOBepXHOCTHX (])OpMbI n pn  H3MeHeHHH BeAHqHHbl 3T0T0 3 a3 0 p a  AAH 
BbICOTbl MOAeAH 80 MM. CoOTBeTCTByiO IUHe 33BHCHM0CTH AAH MO- 
a e a e ft  B b icoT o ii 60; 100 h 120 mm  K aqecTB eH H o He OTAHqaiOTCH o t  
n pH B eaeH H b ix . O öoaH aqeH H H  k p h b h x  T e  » e ,  h to  h  n a  pn c . 2.

K a x  b h ä h o , H3M eneHHe n oß ep x H oc T H o ft TB ep aocT H  (JiopMbi npn 
H3MeHeHHH BeAHqHHbl 3 a 3 o p a  b M e x a y  AßyM H  m o a c a h m h  n o  x a -  
p a K T e p y  aH aAorn qH O  H3MeHeHHio 3aBHCHM0CTeß, n oA yqeH H b ix  npn  
HCCAeaOBaHHH ynAOTHeHHH CMeCH B 3 a 3 0 p a x  b' M e * a y  MOAeAblO H 
OnOKOH (pHC. 2 ).  n o  aÖCOAIOTHOH BeAHHHHe n0BepXH0CTH3H TBep- 
ÄOCTb, OCOÖeHHO Ha BepTHKaAbHblX CTeHKaX (JiopMbi (KpH Bbie 3, 
4, 5 ),  b  3 a 3 o p a x  b M ea ca y  a b v m h  m o a b a h m h  Ö oab in e , qeM  b  3a30- 
p a x  b' T e x  » e  p a3 M ep oB  M ea fA V  M o a eA b io  h  on oK o ft. E c a h  h  b 
3T0M  C A yqa e  npHHHTb AAH BepTHKaAbHblX CTeHOK (JlOpMH MHHH- 
MaAbHO A o n yc T H M y io  BeaH qH H y n oß ep xH ocT H o ft TB ep aocT H  68—  
70 eAHHHH, TO AAH paCCMOTpeHHblX 3H3qeHHH BbICOTbl M O AeAefl fl 
MHHHMaAb'HaH BeAHHHHa 3 a3 0 p a  b AOAHCHa ÖblTb TaKOH ( t 3Öa . 3 ):

Ta f i UHua 4T a ß a Hu a  3

h  B M M b  B M M h  n m m b  B M M

60 39-40 60 32-34
80 42-45 80 34-36

100 47-50 100 36-38
120 64-69 120 38-42

b
MM

60

50

u o

30

7.

^ 2

*4

60 80 100 h m m

P h c . 5.

K o ra a  3a3op b oöpa3yeTCH 3HaKOBbiMH qacTHMH M oaeaeft, pe- 
KOMeHayeTCH noAb3onaTbCH k p h b h m h  3 — 4  (pnc. 5 ).

H o  npeaaaraeM biM  onTHMaabHbiM 3HaqeHHHM 3a3opoB b' h  b 
ÖblAa H3TOTOBAeHa napTHH (JlOpM M e T O Ä O M  CTBOAbHOTO HaayBa Ha 
3KCnepHMeHT3AbHOM CTeHAe H npOH3BeaeHa 3aAHBKa s t h x  (JiopM 
qyryHOM MapKH CM 18-36, TeM nepaTypa 33A h b k h  1350°.

P a 3 M eT K a  n oa yq eH H b ix  o ta h b o k  n o - 
K a3 aA a , h to  n o  o t k a o h 6 hhhm  o t  pa3M e- 
pOB M OAeAeft Bce OTAHBKH C ÖOAbUIHM 
3 an acoM  yK Aaab iB aioTC H  b n p e a e a u  ao- 
nycKOB 7-ro K A a cca  t o h h o c th .  B n 3 y a a b -  
H oe oöcaeA O B aH H e noK a3aAO  O TcyTCTB iie 
n oß ep xH ocT H b ix  ae(])eKTOB. O ö n a p y jK e H - 
Hbie npH B3BeiHHBaHHH OTKAOHeHHH Be- 
ca  cooTB eTC TB yio iH H x o ta h b o k  A p y r  OT 
a p y r a  He npeB b im aAH  1 %  a ö c o a io T H o ft  
BeAHqHHbl h x  Beca.

B h a h  n p o B e a e H b i S K c n e p n M e H T b i n o  
C p a B H e H H IO  C T B O A b H O TO  n e C K O C Tp e A b H O TO  
M e T o a a  y n A O T H e H H H  c  M e T o a o M  h h c t o t o  
n p e c c o ß a H H H  n a o c K o ft  k o a o a k o h . H a- 
a y s  (Jiop M  c T B O A b H H M  c n o c o ö o M  n p o -  
H 3B O A H A C H  H a 3 K C n e p H M e H T 3 A b H 0 M  C T e H A e  n p H  O n T H M a A b H b lX  n a - 
p a M e ip a x  n p o u e c c a . n p e c c o B a H H e  n p o H 3 B O A H A O C b  H a  T H A p a B A ii -  
q e cK O M  n p e c c e  c  H O M H H a n b H b iM  y c H A H e M  n p e c c o ß a H H H  100 r. Pe- 
3 y a b T a T b i  o n b iT O B  n o K a 3 a A H  ( T a ö a .  5 ),  h t o  a a * e  n p n  y a e a b H O M  
A a B A e H H H  n p e c c o ß a H H H  25,5 kz/cm 2 y n a o T H e H H e  (Jiop M b i c b h c o k h - 
m h  M o a e A H M H  h  B e p TH K a A b H b iM H  C Te H K a M H  n o A y q a e T C H  x y * e ,  qeM  
n p H  C TB O A b H O M  H 3 A V B e  ( E y g  = 1 ,0  KeM/CM2) .

JJa h  HCCAeaOBaHHH ynAOTHeHHH cM ecn  b  t a y x h x  UHAHHApnqe- 
CKHX ÖOABaHaX, paCnOAOTKeHHblX Ha OTKpblTOÜ nOBepXHOCTH MO­
AeAH  H BÖAH3H BepTHK3AbH0H CTeHKH, npHMeHHA3Cb M OAeAb, H peA- 
CTaBAHiom aH c o ö o ft  nAH Ty c  pa3M epaM H  b  n aa H e  3 1 0 x 1 8 0  h  b h - 
COTOH 60 MM. yKAOH BepTHKaAbHblX CTeHOK COCTaBAHeT 1°. B  nAH- 
T e  ÖblAH CAeAaHbl BOCeMb rAyXH X UHAHHÄPHqeCKHX ÖOAB3HOB TAy-
ö h h o h  5; 10; 15; 20; 25; 30; 35 h 40 mm. P a ö o q a n  noAocTb öoABa-
HOB OÖpa30BbIBaAaCb CT3AbHbIMH BCT3BHHMH CTBKaHAHKaMH C 
BHyTpeHHHM AH 3M eTp0M  40 MM. YKAO H  BepTHKaAbHblX CTeHOK B 
öoA B a H a x  paBHHACH 3°. H a3 H aqeH H e BCTaBHbix CTaKaHHHKOB co- 
CTOHT B TOM, HTOÖbl H 3 Ö e *a T b  pa3pyiH eH H H  Ö0AB3H0B npH n p O T H *- 
Ke MOAeAH H npH H3MepeHHHX nOBepXHOCTHOH TBepAOCTH.

T a ö n H u a  5

BbicoTa 
MOAe^eft 
h  B M M

3a30p Meway 
onoKoft H

MOjie^bK) b * 
B r M M

3a3op Me^KAy 
AByMfl MOÄCJ1H- 

MU B M M

CpeÄHHJI TBepÄOCTb BepTHKajlb­
HblX CTeHOK (f)OpMbI

ynjioTHeHHe 
""npeccoBaHHeM 

(P y d = 25-5
K Z /C M 2)

ynjiOTHeHHe
CTBOJIbHbIM
cnocoöoM 
(E y d = 1,0
K Z M jC M ^ )

70 62,3 72,0
80 _ 63,2 64,0

100 90 _ 64.3 75,8
50 72,1 73,0

E c a h  3 a3 op  b oöp a 3 yeT C H  He paöoqH M H  qacTHM H M oaeAH , a 
3HaK0Bbi.MH, b 3 to m  3 a 3 o p e  A on ycT H M o  M eH bm ee yn aoT H eH H e CMe- 
ch , c o oT B eT C T B y iom ee  40>— 50 eaH H H iiaM  noBepxH O CTH ofl T B ep a o - 
c th .  B 3 to m  c a y q a e  MHHHMaAbHan BeAHqHHa 3 a 3 op a  b aoa>KH a 
öb iTb c a e a y io m e H  (T a ö a .  4 ):

B  K aqecT B e n paK T H qecK o ft p e «0 M eH A au H H  aaeTCH  3KonepnM eH - 
TaabHbiH  rpaiJiHK, noKa3bm aioiii.H H  33BHCHMOCTb on T H M aab H oro  
3HaqeHHH BeAHqHHbl 3 a 3 o p a  b  o t  b h c o t h  M o a ea e ft  h  b H CcaeaoBaH - 
hom  a n a n a 3 0 H e  b h c o t h  M o a e a e ft  /i =  60h-120 mm  (pnc. 5, KpH­
Bbie 1 — 2 ) .

U eA b io  HCCAeaoBaHHft öb iao onpeaeaeH H e b a h h h h h  BeHTHAHiiHH 
Ha ynaoTHeHHe ö o a b h h o b . BeHTHanpoBaaHCb AHiub Te 6 o a b 3 h h , 
om eqaTKH  o t  k o t o p h x  b (JiopMe HMean M aayio noBepxHOCTHyio 
TBepAOCTb. BeHTHAHHHH OCymeCTBAHAaCb q ep e3  OTBepCTHH ÄHa- 
MeTpOM 1 M M  B AHe ÖOABaHOB.

JX AH BbIHCHeHHH BAHHHHH BepTHKaAbHOÜ CTeHKH, paCnOAOHieH- 
Hoft H enocpeacTB eH H O  y  K p an  ö oa B a H a , H a yn aoT H eH H e CMecn b 
öoA B aH e, Ha M O Aeab M e * a y  AßyM H  pn aaM H  ÖOABaHOB m o h t h p o - 
B a a a cb  BeDTHKaabHan M eT aaA H qecK an  naacT H H a c pa3M epaM H 
b  n aaH e 300 x 45 h  Bb icoToft 70 mm. Y k a o h h  B epTH K aabH bix  CTeHOK 
COCTaBAHAH 1°.

H a a y ß  4>°PM npoH3BOAHACH Ha sK cnep H M eH TaabH oft yCTaHOBKe 
npn  n a p a M e T p a x  n p o n e c c a , o ö e c n e q n B a io m H x  y a e A b H y io  sH eprH io 
ynAOTHeHHH E  y g =  1,0 k z m /c m 2. P e 3 ya b T a T b i onbiTOB npHBeaeHbi 
Ha pnc. 6 . n o  o ch  a öc u H c c  oTKaaAb iBaeTC H  B b icoTa  ÖOABaHOB h. 
KpHBan abc noK a3b iB aeT , K a «  H3MeHneTCH n oB ep xH ocT H an  TBep- 
a o c T b  H eBeHTHAnpoBaHHbix ÖOABaHOB n pn  yBeAHqeHHH HX rayÖH- 
Hbl. K a K  BHÄHO, ÖOAB3H TAyÖHHOft 30 M M  ymAOTHHeTCH BIlOAIie 
ya o B a eT B op H T ea b H o . O qeB H A H o, 3Ta BeaHAHHa M o * e T  öb iTb  pexo- 
MeHAOBaHa KaK n p ea ea b H a n  npn  yn aoT iieH H H  r a y x n x  ÖOABaHOB 
CTBOAbHbIM neCKOCTpeAbHbIM CnOCOÖOM.

HaanqH e b c h th a h u h h  b ÖoABaHax pe3Ko yayq in aeT  ynaoTHeHHe 
cMecn b h h x . np H  oöm eft n aom aan  b c h th a h u h h  b ÖoABaHe Bbico- 
Toft 40 M M , paBHOft PßeH T  = 1 ,1 7  CM2, B Ö0AB3He BbICOTOH
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3 5  m m  —  F  e e H T  = 1 ,03  c m 2 h b S o - iB a H e  b m c o to h  3 0  m m  —  
F e e m  = 0 ,8 9  c m 2 3a4>HKCHpoBaHa ö o A e e  Bb icoK an  noBepxHOCTHan 
TBepÄOCTb OTnenaTKOB o t  s t h x  öoA B a n oB  b tpopM e. P e3 y jib T a T b i 
3 th x  onbiTOB npeACTaB AeH bi npH B oft a bd e  (p n c . 6 ) .  O ipe30 K  de  h a- 
j i io c T p H p y e T  p e3 K oe  noB biineH H e noBepxH O CTH oii TBepAOCTH npH n a - 
AHHHH BeHTHAHUHH.

P hc. 6.

EblAO HCCAeAOBaHO BAHHHHe H3MeHeHHH inJIOmaaH BeHTHAHUHH 
öojißaHOB Ha noßepxHocTHyio TBepaocTb OTnenaTKOB b 4> °PM e- 
P e 3yjlbTaTbI OnbiTOB nO3B0AHIOT 3aKAK>HHTb, HTO O nTHM ajIbliaH  

n jio m a Ä b  BeHTHAHUHH öoA B aH a

F  B e r n  —

V e o M  0 , 0 - i - l  . 2 )  

100

P accM O TpeH H bie  BapnaH Tbi M o a e a e ft  c  öoABaH aM H  ö h a h  b 3h t h  b 
K anecTB e n pH M epa ä jih  npoßeAeH H H  SKcnepHM eHTOB n o  yn a oT H e- 
HHIO 4>OpM MeTOÄOM HHCTOTO npeCCOBaHHH nAOCKOft KOAOAKOÖ AAH 
cpaBHeHHH c  p e3 y jibTaTaM H  yn jioTH eH H H  npH (JiopMOBKe s t h x  m e  
MOÄeJieft MeTOAOM CTBOJibHoro H aAYBa.

P e 3 y jib T a T b i npeccoßaH H H  nAOCKofi k o a o ä k o h  (j)opM  c  M o a e jib io  
6e3 BepTH K ajibH ofi CTeHKH noKa3aH bi k p h b o h  2  (p n c . 7 ) .  Y fleJ ib H oe  
ÄaB aeH H e npeccoBaH H H  p y d =  2 5 ,5  k z /c m 2. K p H B an  1 —  KpHBan 
abde, B3HT3H H3 pn c . 6, x ap aK T ep H 3 y iom a H  y n A o ra e H H e  T e x  » e  
ÖOABaHOB MeTOAOM CTBOJIbHOTO H a^ yB a . H 3  3THX KpHBblX b h a h o , 
HTO CTBOAbHblft CnOCOÖ (})CpMOBKH npeBOCXOAHT M eTOA HHCTOTO 
npeccoBaH H H  nAOCKOft k o a o a k o ö  a a * e  n pn  yAeAbH O M  a,aBJieHHH 
npeccoBaH H H  2 5 ,5  k z /c m 2 h (JjaKTH'iecKH n e y c T y n a e T  n p eccoß aH H io  
n pn  yn jioTH eH H H  h h 3 k h x  ÖoABaHOB.

P e 3 y j ib T a T b i  n p e c c o B a H H H  n jio c K o i i  k o j io ä k o h  iJ)o p M  c  M O Ä e Jib io ,
H .w eiom eft B b ic o K y io  B e p T H K a A b H y io  C T e H K y  b H e n o c p e A C T B e H H o fi 
Ö A H 3 0 C TH  O T  Ö O JIB aH O B , n p e A C T a B A e H b i K p H B O H  2 ' H a  p n c . 7 . 

Y Ä e Ä b H o e  Ä a ß jie H H e  n p e c c o B a H H H  p ya = 2 5 ,5  kz/cm 2. K p H B a n  
3 to  K p H B a n  a 'b 'd 'e ' H a  p n c . 6 , x a p a K T e p n a y io m a H  y n A O T H e H H e  T e x  
>Ke Ö O JIB aH O B  M e TO Ä O M  C T B O A b H O T O  H a Ä V B a . H 3  3 T H X  K p H B b lX  B H Ä ­
HO, H TO  C TB O A b H b lfi CnO CO Ö  n 0 3 B O A H e T  in O A V H H Tb  3 H 3 H H T e Ä b H 0  Ö O - 
A e e  B b ic o K o e  y n Ä O T H e H n e  ö o ä b 3 h o b , p a c n o jio x c e H H b ix  H e n o c p e A C T -

T Ä e  V  G o j t e  —  OÖT>eM Ö0AB3H3 B CM2, H HTO, H3MeHHH n j io m a Ä b  

BeHTHAHUHH ÖOABaHa, M OÄHO p eryA H pO B aT b  TBepÄOCTb H3ÖHBKH 
o T n e n a m a  b cjjopM e.

Pe3yjibTaTbt onbiTOB no HCCAeAOBaHHio b a h h h h h  BepTHKajibHofi 
CTeHKH, •pacnoÄOJKeHHofl b  HenocpeACTBeHHoft ö a h 30 c t h  o t  ö o a - 
BaHOB, Ha ynjiOTHeHHe s t h x  ÖoABaHOB noKa3aHbi k p h b o h  a ’ b ’ d 'e '  
(pHC. 6 ) .  yCÄOBHH OnbiTOB Te Ä e ,  HTO H npH HCCJieÄOBaHHH 33BH- 
c h m o c t h , BbipajKeHnoH k p h b o h  abde. KaK  b h ä h o , BepTHKaAbHan 
CTeHKa, p a cn o jioxeH H a fl b  HenocpeACTBeHHofi ö ä h 3o c t h  o t  r jiy x n x  
ÖoABaHOB, BecbMa H63HaHHTeÄbH0 yxyÄ in aeT  KanecTBO h x  ynAOT- 
neHHH h MO>KeT paccMaTpHBaTbcn KaK BnoAHe npneMAeMbift sae- 
MeiiT peaabHbix MOAeAeft, (jiopMyeM bix cTBOÄbHbiM necKocTpeAbHbiM 
cnocoöoM .

r ip n  paccM OTpeHHOM  yn jioTH eH H H  öoABaH O B (K pH B an  a bd e  na 
pHC. 6 )  ÖblAa H3TOTOBAeHa n ap TH fl (})OpM H 3TH (JlOpMbl ÖblAH 3a- 
ä h tb i nyryH O M  M apKH C M  1 8 - 3 6 . T e M n e p a T y p a  3 3 a h b k h  1 3 5 0 °.

PasiweTKa nojiyneHHbix o tä h b o k  noKa3aaa, h to  n o  o t k ä o h 6 hhhm 
o t  pa3M epO B MOAeAeft Bce öojiBaHbi c  öoAbiHHM 3anacoM  yKAauw- 
BaioTCH b npeAeAbi AonycKa 7 - r o  KAacoa t o h h o c th .  B n 3yaAbHoe 
oöcAeAOBaHHe o tä h b o k ,  noAyneHHbix b BepxHeft eoAyijiopM e, no- 
3BOJIHAO OÖHapyJKHTb HeÖOAblUHe y>KHMHHbI MeJKÄY C3MbIMH HH3- 
KHMH Ö0ÄB3HaMH. FIpHHHHOß 3T0My HBHAaCb, OHeBHAHO, CAHUIKOM
nAOTH an HaÖHBKa b s to m  MecTe 4>°PMbi-
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BeHHO OKOÄO BepTHKajIbHOH CTeHKH MOACJIH, HeM MeTOA HHCTOTO 
npeccoBaH H H  A a ac e  n p n  yAeAbH O M  A aß jieH H H  npeccoB aH H H
2 5 ,5  k z /c m 2.

K pH B bie  2  h 2 ’  Ha pnc. 7  n oK a3b iB a ioT , h t o  ä ä h  M eTOAa h h c t o t o  
npeccoBaH H H  n a o c K o fi k o h o a k o i i  B epTH K aabH an  CTeHKa m o a cä h  
b ö ä h 3 h  yn a oT H n eM b ix  ÖoABaHOB HBAHeTCH cym ecTBeH H biM  npenH T- 
CTBHeM n a  nyTH  k m onyH enH io  y a o B A eT B op H T ea b H o  yn aoT H eH H ofl 
CpOpMbl, B TO BpeMH K aK  AÄH CTBOJIbHOTO MeTOÄB H3AHHHe BepTH- 
KaAbllO ft CTeHKH npaKTHHeCKH He HBAHeTCH OTpHHaTeAbHbIM  (K p H ­
Bbie 1 H 1 ’  Ha PHC. 7 ) .

H a  ocHOBaHHn n p oB eA eH H oro  HCCAeÄOBaHHH m o tk h o  n on a ra T b , 
h to  MeTOA CTBOAbHoro H aA yB a  HaÖACT npHM eHeHHe a ä h  ynAO TH e- 
hhh (jiopM  pa3M epoM  a o  5 0 0 X  6 0 0  m m  h b m c o to ü  a o  2 5 0  m m . B  n p e -  

Aenax 3 T o ro  ra ö a p H T a  M o ryT  (popM O B aTbcn , H anpH M ep, T a n n e  aB- 
TOMOÖHAbHbie ACT3AH, K an  K o p n y c  M acA H H oro  H a co ca , K o p n y c  M ac- 
a h h o to  (})H AbTpa, K o p n y c  b o ä h h o to  H a co ca , K a p T ep  K o M n p ecco p a , 
UIKHB BeHTHAHTOpa, BnyCKHble H BbinyCKHble T p y ö b l, KpOHUJTeHHbl 
H A p .

Y A K  629 .113:673.004.18

M s O n b lTQ  3KOHOMMM L^BeTHOrO M eTQ A AQ  B M QCCOBOM  npO M 3B O ACTBe

C . E. B O P O H U H

3aBO/l>KCHHM MOTOpHblH 3a BOA

D  A B T O M O B H J I b H Q H  npoM biuiAeHHOCTH Bce rnnpe npnM e- 
”  HneTCH (J iacoH H oe aA ioM H H H eBoe AHTbe. Tan, H anpH M ep, Ha ne- 
TbipeXHHAHHApOBOM ÄB H TaTeAe aBTOMOÖHAH « B o A T a »  inpHMCHHeTCH 
ÄO 5 2  KZ (JiaCOHHblX aAIOMHHHeBblX OTÄHBOK, a Ha BOCbMHHHAHHÄ- 
P ob om  Ä B H raT eA e  npHMeHneTCH y * e  8 5  k z . H 3  aAioM HHHeBbix 
CHAaBOB OTAHBalOTCH ÖAOKH H H AH H APO B , TOAOBKH ÖA0K3 H A PyT H e 
CAO ÄH bie A eTaA H . P a H e e  Bec H3AeAHH c h h h o a c h  3a cn eT  nepeB O Aa 
H yryH H bix  A eT a A e ft  Ha aAioMHHHeBbie, a b H a cT o n m ee  BpeMH ch h - 
JKaeTCH h Bec aAioM HHHeBbix ÄeT.aAeft, TaK  Kan B o n p oc  sk o h om h h  
U BeTH oro  M eT aA A a  HM eeT ö o A b in o e  iiap oA H O xo3 H ficT B eH iioe  3Ha- 
neHHe.

K oA AeK TH B  AHTeftmHKOB 3aBOA>KCKoro M OTOpHoro 3aBOAa e * e -  

TOÄHO AOÖHBaCTCH B CBOeft paÖOTe 3K0H0MHH M eT aA A a . TOAbKO B 
1964 r. 3a cneT  pauH O H 3AH 3aTopcKH x npeAAOHceHHfi csKOHOM Aeno 
ö o A e e  100 t  A o p o ro c T O H in e ro  U B eT H oro  M eT aA A a . K p o M e  t o t o ,  3a 
cne T npaBH AbH oft opraH H 3anH H  c ö o p a  o t x o a o b  u e x  n o A yn a eT  e a t e -  

TOäHO aeCHTKH TOHH M eT aA A a , KOTopbift BHOBb «A e T  B npOH3BOA' 
CTBO.

B  AHTefiHOM n e x e  n o  npOH3BOACTBy (JiaCOHHOTO AHTbH, KaK H3- 

BecTHo, n oA yna ioTC H  e m e  ö o A b m n e  o t x o ä h , nacTb  k o t o p m x  h c - 

n oA b 3 yeT cn  b  npoH3BOACTBe, a n acTb  HAeT b «O T B a A ». O p n  H3ro-
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Ha njiaBHJibHOM y q a c T K e  b n p o u e c c e  npnroTO BaeH H H  p a ö o q e r o  
onJiaBa h  ero h o b o h k h  oöpa3yiO TCH  m a a K  h  M oantfiH K aTop , b  k o - 
T o p b ix  c o a e p a c a T c n  BKJiioqeHHH ajnoMHHHH. n p H  3ajiH BK e a e T a a e ft  
n oayqa iO TC H  caHBM , cn aecK H  M e T a a a a  h  o t x o ä h  e rep iK H e ft c K ap- 
K acaM H . Ha BHÖHBKe n ecq a H b ix  cTep iK H eft H3 o t j ih b o k  c  ro p e a o ft  
3 eM aeft b  O T x o a w  n on a a a iO T  M eT aaaH qecK H e K a p n acb i h  nBeTH ofi 
M eT aa a . Ha oöpyÖ H O M  yq a c T K e  oöpa3yiO TCH  j ih t h h k h , 6 p aK  o t - 
j ih b o k , M eaKH e oßpe3K H , CTpy>K'Ka h  H eöoJ ib ina fl q a cT b  K ap n acoB . 
B CTepiKHeBOM  OTaeaeH H H  b  o t x o ä m  b  o c h o b h o m  n a y T  öpaKO BaH - 
Hbie CTep>KHH, b  K O Topbix  HMeiOTCH « a p a a c b i  h  HBeTHOH M e ia a . i ,  
npHM eHHeM bifl a a a  cKpenaeH H H  y3 ao B  CTepiKHeft.

Tanne OTXoaH, KaK MouHijiHKaTop, m aaK, erpy>KKa, coÖHpaioT- 
ca  Ha yqacTK ax h  caaiOTCH Ha aaabH eftinyio aepepaöoT K y . K ap- 
KacHaa npoßoaoK a, noaaawm aHCH p h x t o b k c , naeT BHOBb Ha Kap- 
Kacbi, a p y ra a  qacTb, ne pHXTyeMan, caaeTCH Ha nepepaöoTK y. C an - 
ßbi h cnaecKH, M euK «e oöp e3 «H  h  M eTaaa, npHMeHneMbift aan  
CKpenaeHHH y3aoB  CTep*H eft, aHTHHKH h  6paK oraHBOK npHMe- 
h h io t c h  BHOBb npn  npHroTOBaeHHH p a ö o q ero  cnaaßa.

C u e a b io  n p a B H a b n o ro  c ß o p a  h  pa3aeaeH H H  M eT aaan qecK H x  
o T x o a o ß  o t  H eM eT a aa n q ecK H x  n p eaycM O TpeH b i cn eu H aab H b ie  c h c -  

TeM bi Ha CTep>KHeBOM y q a c T K e  n pn  BHÖHBKe n ecqaH b ix  CTepacneft h 
Ha apyrnx y q a c T K a x .

T »n oB aH  cxeM a TaKoft c h c t c m h  npHBeaeHa Ha pnc. 1. OTXoabi 
npoH3BoacTBa aeHToqHMM TpancnopTepoM  / h  h o  CKaH3y 2  no- 
aaiOTCH b pa3M oaoqHbifi öapaöaH  3 . H acTb KapnacoB (cBoöouHbix 
o t  CTepHCHeii) a o  öapaöaH a  OTÖnpaiOTCH ManiHTHbiM cenapaTo- 
poM 4  h  no CKnH3y 5  coönpaiOTCH b  H m »Ke 6. B pa3MoaoqHOM 6a- 
paöaH e necqaHbie C Tep*H H  noaßepraiOTCH apo6neHHio. n eco K  q e - 
pe3 OTBepCTHH b K o x y x e  6apa6aH a npocbinaeTcn na  aeHToqHbifi 
TpaHcnopTep 7, a 3aTeM b öyHKep 8, H3 KOToporo naeT b «O TBaa». 
KapnacH an  npoBoaoKa h  aaioMHHHfi BbiönpaioTCH H3 6apa6aH a, 
pa3aeaniOTCH h  HanpaBam oTcn b nuiHKe 9  b npoH3BoacTBo. JX jiü  

pa3aeaeHHH KapnacHoft npoBoaoKH o t  aaioMHHHH m o h c h o  npnMe- 
HHTb MarHHTHyio ina ftöy . C noM ouibio t 3 k h x  c h c t c m  e*eaH eBH O  
oTÖHpaeTCH a o  200  k z  iiBeTHbix oT xoaoß  (6e3  aHTHHKOB h  öp aK a) 
h  a o  1000 k z  KapnacoB. B uiHXTe aan  npnroTOBaeHHH paöoqn x  
cnaaBOB npeaycMaTpnBaeTCH a o  5 0 %  Hcnoab3oßaHHH aaioMHHHe- 
BblX OTXOaOB.

H 3M eH eH H e KOHCTpyKiiHH a e T a a e ft  c u e a b io  yM eHbiueHHH Beca 
b  M accoBO M  n p oH 3 B oacT B e a a e T  ocH O BH yio 3K0H0MHK) M eT aa a a . 
E c a n , H anpH M ep, Ha n opu iH H x  n naH H u poB  a a n  rp y3 0 B b ix  h  aerK O - 
b h x  aBTOMOÖHaeft yM eH bu iH Tb Bec a e T a a n  x o t h  6bi Ha 10 z, t o  

s k o h o m h h  H B eTH oro  M eT a a a a  n o  CTpaHe 6 y a e T  cocraB U H T b  e * e -  
ro a H o  aecH TK H  t o h h .

T e x H o a o r n  a H T e ftH o ro  n p oH 3 B oacT B a  b  c o a p y * e c T B e  c k o h c t - 

pyK T op aM H  n p o B ea n  p n a  KOHCTpyKTHBHbix H3MeHeHHft b  a e T a a n x .
B e c  K o p n y c a  M a ca n H oro  H a co ca  pauH 0H aaH 3aT0pb i cyM eaH  

yM e iibu iH Tb  n a  4  z  nyTeM  H3M eneiiHH k o h c t p y k u h h  4>aaim a.
B K pb iu iK e p a c n p e a e a H T e a b iib ix  m e cT ep e n  HOBaTopbi H3MenHan 

KOHCTpyKHHio a e T a a H  TaKHM o 6 p a3 0 M , h t o  o n a  C T aaa  BecHTb na 
6  z  M e iib in e , K p o M e  T o ro , npH Ö biab  6 b ia a  yM eH b m en a  Ha 400 z, 
h t o  csK oH O M H ao a o  6 r  n ß eT H oro  M eT a a a a  b  ro a .

H eM a a b lft  p e3 epB  b  s k o h o m h h  M eT a a a a  h o k h t  b coBepm eH C TBo- 
B3HHH TeXHOaOTHH. K o a ae K T H B  aHTeftlUHKOB B H eapH a B np0H 3B 0a- 
c t b o  p n a  M eponpHHTHÜ n o  CHHiKeHHio y r a p a  M eT a a a a  n pn  n aa ß -

Ke, CHHiKeHHio 6 p a K a , yM eH bineH H io  p a c x o a a  M eT a a a a  Ha aHTHH- 
KOBbie CHCTeMbi, n e p e B o a y  c o a H o ro  M eT oa a  3aaHBKH Ha a p y ro ft ,  
ß o a e e  n p orp eccu B iib ift . B n p oH 3 B oacT B e anioM HHHeBbix cnaaBOB 
T an n e saeM eH Tb i, KaK M eub, M ap raH en , BBoanTCH b c n a a B  b BHae 
a n r a r y p h i aaa öb iC T p e ftm ero  h m o a H oro  p a cn a aB a e iiH H . JXna npn- 
roTOBaeHHH a n ra T y p b i T p e ö y e T c n  K p on oT aH B an  p a ö o T a  —  n o a ro -  
TOBKa H cxoa H b ix  MaTepHaaoB, 3arpy3KH HiHXTbi, ' naaBKa h pa3- 
UHBKa a H ra T yp b i.

npHroTOBaeHHan anraTypa nocae ocTbiBaHHH naeT b  niHXTy pa- 
öoqero cnaaßa, rae BHOBb noasepraeTcn naaBKe c BTopHqHbiM yra- 
poM. Bbiao npeaaoJKeno BBoaHTb MapraHen h Meab HenocpeacT- 
BeHHO b paöoqnß cnaaB öe3 npnroTOBaeHHH aHraTypbi. JI,aH s t o t o  
öpaacH MapraHen MnO, saeKTpoaHTHan Meab, pa3pe3aeMan Bnoc- 
aeacTBHH Ha Meanne k v c k h . OnbiTHbie naaBKH aa an noaoJKHTeab- 
Hbie pe3yabTaTbi —  cnaaBbi noayqaancb c TpeöyeMbiM xnMHqecKHM 
cocTaBOM. Hoßan TexHoaorHH aaaa OKoao 20 t  s k o h om h h  HBeTHO- 
ro Meraaaa b roa h aHKBHanpoBaaa TpyaoeMKHe onepauHH. Bce­
ro 3a roa öbiao csKOHOMaeno ao 25 000 pyö. j0,aH sk o h om h h  Me­
Taaaa Ha 3aaiiBKe nopniHeft BueaneHa HOBan aHTHHKOBaH CHCTeMa.

Ha pnc. 2, a  noKa3ana OTaHBKa c aHTHHKOBoft CHCTeMoft ao H3- 
MeHeHHH, a Ha phc. 2 , 6  —  nocae H3MeHeHHH. Hoßan aHTHHKOBaH 
CHCTeMa, He yxyauian KaqecTBa nopuiHeft, aaeT b roa ao 50 r  s k o ­
hom hh  nßeTHoro MeTaaaa.

Ha 3 a B o a e  T e x n o a o ra M H  p a 3 p a ö o T a H a  pauH O H aabH an  KOHCTpyx- 
Uhh  aHTHHKOBoft CHCTeMbi, Ha K O T op y io  p a c x o a y e T C H  na 30— 50%

Pme. 2.

M eT a a a a  M eiib in e, qeM  Ha oöb iqH b ie  (n p H M en n e M b ie ). ü p H  ho boh  
aHTHHKOBoft cHCTeMe M eT aa a  n oa B o a H T cn  H en oc p ea cT B eH iio  b  npn- 
ö u a b  n o  CHCTeMe q a rn a— c t o h k — n p n ö b ia b — OTaHBKa, 3a cqeT  q e ro  
yMeHbLuaioTCH o ö b e M  npH Ö bian  h  B b icoTa  c t o h k s .

Hobsh aHTHHKOBan CHCTeMa Biieapena Ha rpynne OTaHBOK Be- 
com  o t  100 z  ao 1,5 kz.  üo n a T p y ö K y  BoanHoro Hacoca Ha oöuq- 
nyio aHTHHKOByio CHCTeMy (pnc. 3, a )  pacxoaoßaaocb 900au.BeT-

P hc. 3.

H oro  M eT a a a a . K p o M e  T o ro , ö b ia  noB b iiu eH iib ift ö p a K  n o  ycaaoqHbi.M 
paKOBHHaM b Kpene>KHbix Ö oöb iu iK ax . n p H M e n e m ie  n p orp eccH B iio ii 
aHTHHKOBoft CHCTeMbi (pnc. 3 ,6 ) ciiHJKaeT p a c x o ä  M eT aa a a  na 
a H T H H K O B y io  C H C TeM y a o  700 z  H a H H y a n p y e T  ö p a K  n o  cn a io , ne- 
a oa n B a M , y c a a o q H H M  paKOBHHaM b Ö oöb iu iK ax .

B 1964 r. b n e x e  npn  n ep en a a B K e  ö p a x a  ö b ia o  n o T e p H H o .u a  y ra -  
p e  a o  70 t  H BeTH oro  M eT a a a a . C y m e c T B y e T  npH M an 3aBHCHM0CTb 
sk o h om h h  M eT a a a a  o t  ö p a K a  —  qeM  M eH bine öp a K , TeM  MeHbine 
n oT ep n  M eT aa a a . E lan  ch h/k ciihh  ö p a K a  coB ep m en cTB yeTC H  TexHO- 
aorH H  n p oH 3 B oacTB a  OTaHBOK Ha B cex  on ep au H H x : naaB K e, 3aaHB-
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Ke, BbiÖHBKe necMaHbix cTepiKHefi, o6pe3Ke o t a h b o k  h repM ooöpa- 
6oTKe.

n p H  33JIHBKe ( /  Ü H TaTejlb , 2 —  UIJiaKOBHK) rOJIOBKH ÖAOKa
UHJIHHÄPOB BeCOM 10,7 K2 ÖblA Ö paK BO BKAIOHeHHHM (pHC. 4, a ) . 
H3M enHJiH jiHTHHKOByio CHCTeMy (p n c . 4,6), h cn a aB  c T a a  n o c r y -  
n aT b  b (p o p M y  c  h h jk h ch  HacTH uiJiaKOBHKa (3 —  iu aaK  h o k h c - 
» b ie  n aeH K H ) ö o A e e  c n o K o fii io ,  a BKAionenHH cT a a n  3 a A e p *H B a T b c a  
b B ep xn e ft  qacTH  uiJiaKOBHKa. B  p e 3 y j ib ia T e  ß paK  ö u a  cHH>KeH, a 
ro A O B a a  sk o h o m h h  M eT aA A a  cocTaBH Jia  13 t.

BoJibmue pe3epBbi no s k o h o m h h  M eTaana 3ajio?KeHbi b  nepeflo- 
A e np0H3B0ACTBa o t a h b o k  Ha nporpeccHBHbie MeTOAbl AHTbH. 
Ha r OpbKOBCKOM 3BT03aB0Ae pHA AeTaAefl H3rOTOBAHACH B 3eMAH- 
h h x  (JiopMax. npH nepexoA e Ha AHTbe b  KOKHAb Ha 3aBOAmcKOM 
m o t o p h o m  3aBOAe öbina noAyneHa 3HaHHTeAbHaa s k o h o m h h  fteTaA- 
Aa 3a cneT yMeHbuieHH« npanycKOB Ha o6pa6oTK y h  ßoAee w ecT - 
k h x  AonycKOB. XapaKTepHbiM npnMepoM paunoHaAbHoro npnMeHe- 
h h h  'nporpecCHBHbix MeTOAOB noAyneHHH o t a h b k h  M o »e T  cAyatHTb
OTAHBKa BOCbMHUHAHHAPOBOrO ÖAOKa. C H aH aA a  ÖAOK OTAHBaACH B 
3eM AH H yio  (J iopM y, o t a h b k 3 npn 3 t o m  HM eAa yBeAHHeHHbiii npn-

n ycK  Ha M exaH H H ecK yio  o ö p a ö o T K y  h TexH O AorH H ecK ne npHAHBW, 
K O T op u e  yAaAstAHCb n pn  o ö p a ö o T K e . K p o M e  aAiOM HHHeBoro c n a a ß a  
A J I4  n pn  oTAHBKe pacxoAO B aAO C b a o  3 Ke x e j ie 3 H o ü  npoBOAOKH 
Ha K ap n acb i b n ecn aH b ix  C T ep w H a x .

B p e3 yA b T a T e  c o B M e c ra o ro  cO T p yA H H iecT B a  paöoTH H KO B 3a- 
n o A * c K o r o  M O TopH oro  3aBOAa h TopbK O B C K oro  aB T0 3aB 0A a  öb iA a  
B H eapeH a T e x n o A o rH a  o ta h b k h  ÖAOKa b K o «H A b  6e3  n ecnaH b ix  
cTep>KHeH. 3a cn eT  yM eiib iu en H H  n p n n yc K a  n a  o ö p a ö o T K y , to h h o -  
CTH BblAepXH BaH H H  raÖ apH TH blX  pa3M epO B H yM eHblHeHHH BeAHHH­
Hbl TeXHOAOTHHeCKHX npHAHBOB BeC ÖAOKa yMeHblHHACH Ha 8 Ke 
H aHHyAHpOBaACH paCXOÄ npoBOAOKH Ha K apKaC H . ü p H  OTAHBKe 
ÖAOKa AHTbeM n o A  bm cokhm  AaBAeHHeM  B ec e r o  ch h 3 h a ch  ä o  29  Ke 
3a cneT MHHHMaAhHbix op a n y cK O B  Ha o ö p a ö o T K y , a T a K * e  3a  cneT 
nOAyHeHHH KpeneiK H blX  OTBepCTHH H MaCAHHblX KaHaAOB B AH Tbe.

H a  HeKOTOpblX OTAHBKaX K03<t><t>HUHeHT HCn0Ab30B3HHH MCT3AA3 
AHTbeM  B KOKHAb paBeH  0 ,93  H AHTbeM  ÜOA AaBAeHHeM  —  0,96. 
T a K o ft  K09(j5(j)HUHeHT n0K a3bm aeT , h to  n oA yn eH H e A H TeöH H x  3 a ro -  
t o b o k  nporpeccH BH biM H  M eTOAaM H A a e T  ö o A b m n e  n p eH M ym ecT B a : 
3aroTO B K a n o  pa3M epaM  n p H Ö A H xaeT C a  k roTO B oß  A eTaA H  h s t o  
ä o  MHHHMyMa CHHJKaeT OTXOAbl M eTaA A a.

C neAbHD 9K0H0MHH CnAaBa Ha 3aAHBKe BHeAPHIOTCH aBTOMaTH- 
HeCKHe Ä 033T 0pb I HT3AbHHCKOß l})HpMbI C lJ ieaT  H OTeHeCTBCHHOTO 
npoH3BOACTBa A f l y - 1 ,  A ^ y - 2  k o h c tp y k h h h  H H H T A ß T o n p o M a  
(SKOHOMHH 3a CHeT TOHHOCTH Ä 0 3 H p 0 B K H ).

BoAbu ine pe3epßbi no sk o h om h h  MeTaAAa 3aA05KeHbi b h obom  
BHAe npOH3BOACTBa OTAHBOK —  AHTbeM HOA HH3KHM AaBAeHHeM. 
3a cneT yMeHbiueHHH p a cx oaa  MeTaAAa Ha o ta h b k y ,  a h th h k o b y k ) 
CHCTeMy, CAHBbI, CnAeCKH H 3a CHeT CHHJKeHHH ÖpaKa BbIXOA TOA- 
Horo AHTbH yBeAHHHBaeTCH AO 70— 8 0 % .

M 3 M e H e H H e  t o a i m h h w  M e ra A A d

y ^ K  629 .114 .4 :672 .3 .001 .4

npM BblTSDKKe TO flAHBH O ro 6 q KQ

rpyaoßoro c i b t o m o 6 masi 3MA-I57
E. M. flEBflTOBA

MOCKOBCKHH CTaHHOHHCTpyMeHTa/lbHblH MHCTMTyT

D  E3yjlBTATBl p a n a  Teop eT H n ecK H x  HCCAeAOBaHnß [1—3] n oK a- 
*  33a h , h t o  pacT H rH B arom n e H an p n xeH H H  n o  n ep H M eT p y  K o p o ö -
n aT b ix  A ßT aA e ft HeoAHOpOAHbi, npnneM  H a n ö o A e e  H anpaaieH H biM H  
yn acTK aM H  h b a h io t c h  y rA O B b ie  3axpyrA eH H H , a H anM eH ee H an p a- 
»eH H b lM H  yn acTK aM H  —  npHM bie CTeHKH A eTaA H . I lo S T O M y  eCTb 
ocHOBaHHe n p ea n o A O Ä H T b , h t o  Hapyu ieH H H  cnAoniHOCTH M eTaA A a 
M o ry T  öb iTb  b  n e p ß y io  o n ep eA b  Ha yn a c T K a x  3aKpyrAeH H H  K o p o ö -  
naT b ix  A eT a A e ft , b  t o  BpeMH KaK  npH M bie c t c h k h  b s t o m  OTHorne- 
h h h  onacHOCTH He npeACTaBAHiOT. O a h 3k o  npaKTH Ka b  pH A e CAy- 
naeB  n oK a3b iB aeT  o ö p a T H o e .

B 1962— 1963 rr. npHHHHoß M a c c o B o ro  Ö paKa K o p n yc o B  TonAHB- 
H o ro  ö a K a  rp y 3 0 B o ro  3 b to m o ö h a h  3HJI-157 h b h a ch  pa3pb iB  M e­
T a A A a  n o  M a n o ö  CTeHKe AeTaAH . B cbh3h  c  s th m  öb iA a  n ocT aB A eH a  
3 aA a n a  BbiHBAeHHH H a n ö o A e e  AeiJ iopM H poBaH H bix h o n a cH b ix  c t o h -  
KH 3peHHH H apyu ieH H H  CnAOUIHOCTH M eT aA A a  30H, M O rym H X B03- 
HHKHyTb b A eTaA H  b n p o n e c c e  ee b h th jk k h .

HccAeAOBaHHe pacnpeueAeHHa AeijiopMauHH no nepHMeTpy Kop­
nyca TonAHBHoro öaKa npoH3BOAHAOCb c noMombio MeTOAa neAH- 
TeAbHbix ceTOK, npeACTaBAHiouiHx coöoft CHCTeMy KpyrAbix HHeeK. 
ripn npoßeAeHHH HCCAeAOBaHHft Ha AHCTOBbie 3aroTOBKH nOAyöaKOB 
MeTOAOM Tpa4)apeTHofl nenaTH ö h a h  HaHeceHbi AeAHTeAbHbie ceTKH 
c AHaMeTpoM aneeK 20; 15; 10 m m  npa paccToaHHax M e*A y  ueHT- 
paMH aneeK cooTBeTCTBeHHo 25; 20; 15 m m . noArOTOBAeHHbie Ta- 
khm oöpa30M 3aroTOBKH uiTaMnoßaAHCb Ha BbiTaiKHOM npecce 
ABoflHoro AeftCTBHa «TO JIE/1,0» ycHAHeM 440 t  b npeccoBOM Kop- 
nyce aBT033B0Aa hm. JlHxaneBa.

rioBepxH ocTb KaiKAoro OTUiTaMnoBaHHOro Kopnyca  öeii30öaKa, 
npeACTaBAHiomero co ö o ii npaM oyroAbH yio K opoön aTy io  ueTaAb c  
pa3MepaMH 944 X  544X190 m m , öbiAa pa3ÖHTa Ha ynacTKH, BHyTpa 
KOTOpUX C nOMOUIblO H3MepHTeAbHOH AHHeÖKH C UeHOH AeAeHHH 
0,1 M M  ÖUAH H3MepeHbI ÖOAblUHe H MaAbie OCH SAAHnCOB, nOAyHHB-

uiHxca H3 OKpyacHOCTeü b  pe3yAbTaTe nAacTHHecKofl AeifiopMauHH. 
BeAHHHHbl rAaBHbiy Ae(})opManHH b  HanpaBAeHHH TAaBHbix ocefi 
MOlKHO BbIHHCAHTb HO (JlOpMyAaM

e „  =  In  ■

d y

~d>ä (1)

r p e  d a —  HaHaAbHbiü A n aM eT p  ceTKH;
du, du —  AH aM eTpb l ÖOAblUOH H MaAOÖ oceß SAAHnCOB, COOT- 

BeTCTByroniHx H aHÖOAbinefi h HaH M eH biueß  A e i})o p -  
MaHHH.

KpHTepneM oueHKH xapaKTepa Ae<})opMHpoBaHHOro cocToaHHH, 
B03HHKaiomero b  nponecce BHTa)KKH KopnycoB TonAHBHoro öaKa, 
npeAAO iKeH  Kos4)(})HUHeHT m  [4 ], 3HaneHHe KOToporo m o * h o  npen- 
CTaBHTb B BHAe

2  ev -\ -  e a

2 Za ty (2)

AH aAH 3 n poB eA eH H bix  H3M epeHHfl h  pacneTO B n oK a3 aA  CAeAyro- 
m e e :

1. B  30H ax  3 aK pyrA eH H fl K o p n y c a  T onA H B H oro  öaxa H aÖAiOAaeT- 
c a  p a c T a * e H H e  c o  cacaTH eM  ( c  npeoÖ AaA aH H eM  n o c A e A H e r o ),  b 
p e3 yA b T a T e  n e ro  H M eeTca  yT oA iu eH H e M eT aA A a  h pa3pbiBOB n e  
npoH C xoAH T. C p e A H e e  3H3HeHHe K03(j)4>HUHeHTa m  paBHO b s to m  
cAynae 1,2.

2. MaAaa CTeHKa K o p n y c a  T onA H B H oro  öana H axoAH TC a b y c a o -  
b h h x  pacTH iK eH H a h ciKaTHH, npHHeM n p e o Ö A a a a e t  pacT aa ieH H e.
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C s ca T H e  HMeeTCH n o  Bceft n iHpHHe c ieH K H , b 30He, 6 a h 3 k o h  k ne- 
p e x o u y  e e  b o  (JiAaHeu u eTaA H . C p e u H e e  3HaneHHe KoscjxjjHUHeHTa 
m  p a B iio  b s to m  cJ iynae 0 ,2 — 0,3 .

3. Bojibinan CTeHKa Kopnyca TonjiHBHoro 6aKa HaxouHTCH b  yc- 
AOBHHX OÄHOOCHOrO paCTHH<eHHH. C>K3THe HaßAIOÄaeTCH AHHIb na 
HeöojibiiiHX y n a c T K a x  nepexÖÄa 30Hbi 3aKpyrjieHHH ueTaAH b ßojib- 
myio CTeHKy. CpeAHee 3HaneHne KostjuiiHUHeHTa m paßno b s to m  
c a y n a e  0 ,3— 0,4.

4. 3 o n a  n e p e x o u a  yu a cT K a  3 aK p yrjien H H  T o n jiH B iio ro  ö a n a  b ä h o  
H axoÄ H T cn  b y c a o B H a x  p aB H O M epn oro  Ä s y x o c i io r o  pacTH iK eiiH H . 
C p e Ä H e e  3HaneHHe KostpiJiHUHeHTa m  paBH o b s to m  cu yn a e  
0 ,9— 1,0.

5. 3 o H a  n e p e x o u a  ynacTKO B 3aK pyrjieH H H  M a jioü  h ö o jib in o ft  c ie -  
HOK TOnjIHBHOTO S aK a  B ÄHO HaXOÄHTCH B YCJIOBHHX H epaB H oM ep- 
H o ro  Ä fly x o c H o r o  pacTHHceHHH. C p e A H e e  3 iiaHeHHe K03<})4>HUHeHTa 
m  paB H o b  s t o m  c j iy q a e  0,5.

n o T e p n  ycTofiiH B O C TH  n pn  o ä h o o c h o m  pacTH5KeHHH n a c T yn a eT , 
x a x  n p a B H jio , snaH H TeAbH o p aH b in e, neM npH ÄByxocH O M  p a B iio - 
MepHOM p a cT H *eH H H , TaK  KaK M aKCHM ajibHan Aorapu ({)M H H ecK aH  
ÄetjJopM auHH n o  TOJimHHe n p n  o ä h o o c h o m  pacTH w eH H H  b 2 p a3 a  
M eH bine, neM  npH  ÄB yxocH O M  [4 ], B cÄeÄC TB H e s t o t o ,  b o3 h h k h o b c- 
hhh  pa3pb iB0B  M eT aA A a  C Ä eA yeT , on eB H Ä iio , o * H A a T b  Ha öoA b iH o ii 
h M a jioH  CTeH Kax K o p n y c a  TonA H B H oro  6 aK a .

P h c . 1. Y q a cT K H  H aH SoA b in eft AetfiopM auH H , t o a iu h h 3 K O Topbix 
H 3M epH Aacb n o  n e p H M e ip y .

^TO Ö bl yßeAHTbCH B npaBHAbHOCTH CAeJiaHHblX npeÄHOÄOHCeHHH, 
6 b M o  n p oB eu eH o  HCCAeuoBaHne x a p a K T e p a  H3MeneHHH TOJimHHbi 
M eT aA A a  B 30H aX HaHßOAbUIHX ÄeijlOpMa'UHH, BbIHBAeHHblX MeTO- 
AOM ÄeAH TeAbH blX  CeTOK. JXjIH 3TOTO H3 M3A0H H ÖOAbHIOH CTeHOK, 
a TaK>Ke H3 30Hbi 3aK pyrAeH H H  T on jiH B H oro  6axa 6m ah  Bb ipe3aiib i 
ynacTK H  (p n c . 1 ) ,  TOAiuHHa K O Topbix  H 3M epH Aacb n o  B ceM y n ep n - 
M eT p y  H roAbnaTb iM  M H K p oM e ip oM  c HHTepBaAOM 3 mm (h h c a o  H3- 
MepeHHH n ).  H a ocHOBe n oA yn eH H b ix  H3MepeHHH ß b ijn i nocT poeH b i 
rpa(J)HKH H3MeHeHHH TOAIUHHbl M eT3AA3 t\ (pHC. 2) B CpaBHeHHH C 
HOMHHajIbHOH TOAIUHHOH t H0M.

A h 3 ä h 3  rpai})HKOB noK a3b iB aeT , h to  M aKCHM aAbHon CTeneHH y T o -  
HeHHe M eT aA A a  ÄCHCTBHTeAbHo ÄO CTH raeT Ha M aA oft h S oA b in o fl 
CTeH Kax K o p n y c a  T onA H B H oro  6axa  (p n c . 2 , a , 6 ) .  B 30He yrA O B o- 
ro  3aK pyrjieH H H  AeiJiopM auHH M eT aA A a  n o  TOAiUHHe 3HanHTeAbHO 
M eH bine (p n c .  2, e, a, d, e ).

ÄÖCOAIOTHble 3HaneHHH TOAIUHHbl MeT3AAa Ha M 3A0H H ßOAb- 
Hjoß CTeHKax K opn yca  TOnAHBHoro 6aKa ÄOcraraiOT 0,9— 0,95 mm, 
b 30He paBHOMepHoro pacTHxeHHH yrAOBoro yuacTKa 1,05— 1,1 mm, 
B TO BpeMH KaK TOAiHHHa HCXOAHOTO MeT3AA3 COCTaBAHeT 1,2 MM.

H ccAeÄO B aH H H  M H K p ocT pyK T ypb i M eT aA A a  b  H a n ß o A e e  ueijiopM H - 
poBaH H bix  30 H ax  K o p n y c a  TonAH B H oro 6 a x a  noK a3aA H , h t o  CTeneHb 
BblTHHyTOCTH 3epeH  HaHÖOAbUlaH B T ex  0 ß p a 3 u a x , KOTOpbie B3HTbI 
H3 M 3A0H H ÖOAblüOH CTeHOK ÄCT3AH.

T a x o e  napoÄOKcaAbHoe Ha nepßbiü b 3t a h ä  h b a c h h c  oß-bHCHHeT- 
ch  TeM, h t o  npn BbiTHJKKe Kopnyca  TonAHBHoro ßana (jiopM ooöpa- 
30B3HHe ßOAbUIOH H M3A0H CTeHOK npOHCXOÄHT npH nOMOIUH ne- 
peTH>KHbix noporoB , KOTopbie OTcyTCTByiOT Ha ynacTKax 3aKpyr- 
AeHHH. MHTeHCHBHOe H3MeHeHHe TOAIUHHbl MeT3AA3 B yKa3aHHbIX 
30Hax b  3HaHHTeAbHofl Mepe onpeÄGAneTCH ycHAHeM npH *H M a, Be-

ö )

2)

e)

P hc. 2. H3MeHeHne t o a iu h h u  MeTaAAa b npouecce BbiTHXKH TOn- 
a h b h o to  ßaxa:

a —  Ha M a jio f i  cTeHKe; 6 —  Ha ö o j ib m o f i  CTeHKe; e — b  ceneHHH /—/ 
(pHC. 1); a — b  ceneHHH I V —IV', d — b ceneHHH I I —I I ;  e — B ceneHHH

///-///.
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AHHHHy K O T o p o ro  b H a c T o n m e e  BpeM H n poK O H TpoAH poB aTb  HeB03- 
M 05KH0.

F Ip H H H M a a  b o  B H H M a H H e  K O Jin a e c T B o  p e K J ia M a u H H , n o c T y n a r o -  
iu h x  H a  a B T 0 3 a ß o a  h m . J lH x a n e B a  o t  p a 3 A H H H b ix  o p ra H H 3 a u ,H Ö  no 
n p H H H H e  M a u o ft n p o n i io c T H  h  s K c n A y a T a u n o H H o f i  H a a e a tH o c T H  T o n -  
A H B H b lX  Ö a'KOB, C J ie Ä y e T  O T M e T H T b , H TO  B A H C T O U ITa M n O B O H H b lX  Ite - 
x a x  H e O Ö X O A H M O  I ia A a A H T b  T llla T e A b H b lf i  K O H Tp O JIh  T O A IU H H b l M e - 
T a j u i a  b  n a H Ö o jie e  A e iJ io p M H p o B a H H b ix  s o n a x  A e T a A e fl [5], a TaK>K e 
p a 3 p a 6 o T a T b  h b b c c t h  b n p o H 3 B O A C T B o  T e x H O A o rH H e c K H e  n o p M b i, 
j iH M H T H p y io m H e  n p e A e A b H y io  c re n e H b  y T O H e H H H  M e T a ji jia  b  H a n ö o - 
jie e  a e (} )o p M H p o B a H H b ix  3 0 H a x  A H C T O u iT a M n o B a H H b ix  A e T a A e f l,  no- 
j iy a a e M b ix  r A y ö o K o f t  b h t h k k o h .

3 t 0  n 0 3 B 0 J !H T  3H3HHTeAbHO C O K p a T H T b  CAyHaH B U X O A a  H3 C Tp O H  
T o n jiH B H b ix  6 a K O B  b  n p o u e c c e  s K c n A y a T a u n H .
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nPE3H JlEH T CIUA n pocH A  K O H rpecc 
BCCHTlIOBäTb 24  MAH. A O A A . B 1965—  

1966 cflHHaHCOBOM rO A y , HeoÖXOAHMblX ÄAH 
6opb6bI CO «CM OTOM » —  OTpaBAeHHeM  B03- 
A y x a  OTpaÖOTaBIUHMH ra3aM H  aBTOMOÖHAb- 
Hbix A B H raT eA e ft. E aceA H eB H oe BbiAeAeHHe 
3 th x  ra30 B  n o  Bceft c ip a H e  A oc T H ra eT  
300 000 t , h to ,  n o  MHeHHio npe3H AeH Ta, 
y r p o * a e T  3 A o p oB b io  HauHH. 3 t o  oiJihuh- 
aA b H oe  3aaB A eH H e 0 3 H aqaeT , h to  aBTOMO- 
ÖHAbHbie KOMnaHHH 0ßH3aHbI AOÖHTbCH 
CHHAC6HHH BpeAHOCTH OTpaÖOTaBIHHX H K a p - 
T e p H u x  ra3 0 B , h to  b  HacTOHiu.ee BpeMH y * e  
noAyuH AO  cH A y 3aKOHa.

M ep on p u H T H H  n o  ö o p b ö e  co « c m o to m »  
6 y A y T  CTOHTb H eM aA b ix  A e H e r  B A au eA bu aM  
aBTOM oÖHAeft: 3 A ecb  h H eK O T opoe y x y u iu e -  
HHe 3K0H0MHHH0CTH A B H raT eA e ft, H H e o ö x o -  
AHMOCTb OÖH33TeAbHO yCTaHaBAHBHTb 
yC TpoftCTB a AAH OHHCTKH OTpaÖOTaBIUHX 
ra30 B  Ha Bce m o a p a h  aBTOM oÖHAeft, Bb iny- 
m eH H bix  no3>Ke 1955 r., h n p ox o jK u eH H e  b 
OÖH3aTeAbHOM nOpHÄKe OCMOTpa H OÖCAy- 
»H B a H H H  CHCTeM OHHCTKH. B TeHeHHe nHTH 
A eT  3TH M eponpHHTHH AOAJKHbl CTaTb n o  
3aKOHy OÖH3aTeAbHbIMH He TOAbKO ä a h  Ka- 
AH(J)OpHHH, HO H n o  BCeft TeppHTOpHH CUIA, 
H ecM OTpn Ha t o ,  h to  ce ftn a c  o t  « c M o r a »  
OCOÖeHHO CTpaAaiO T AHHIb HeCKOAbKO r o p o -  
ä o b :  J Io c -A h h c c a o c , H b io -H o p K , U n K a ro , 
Bam HHTTOH.

I le p B a H  CHCTeMa n pH H yAH TeAbH ofi BeH- 
th a h u h h  K a p T e p a  (E I B K )  noH B H Aacb Ha 
aM epHK3HCKHX MOACAHX B KOHUe 50-X  TO- 
ä o b ;  b 1961 r. n o  3aKOHy u iT a T a  K aA H tjiop - 
HHH OHa AOAJKHa ÖblAa yCTaHaBAHB3TbCH 
Ha B cex  HOBblX MOAeAHX B 3TOM U ITaTe, 3a- 
TeM  —  b u iT a T e  H b io -H o p K , a b 1963 r. aß- 
TOMOÖHAbHbie KOMnaHHH CT3AH yCTHHaBAH- 
BaTb E IB K  Ha B cex  M accoB b ix  m o a c a h x  aB- 
TOMoÖHAeft. 3 t ä  oneH b n p o c T a n  CHCTeMa 
n03B0AH Aa npHÖAH3HTeAbHO Ha Vs yM eH b- 
IUHTb 3arpH 3H eH H e B 0 3 A yX a  H OÖXOAHAaCb 
n o K y n a T e A io  b 7 a o a a .  O u H a K o , K o ru a  b 
1963 r. B KaAH lftopH H H  3aKOHOA3TeAbHO Öbl­
A a  o n p e u e A e H a  H eoöxoAH M O CTb ycTaHOBKH 
E IB K  Ha Bce M oueAH , B b inyiueH H bie no3>Ke 
1955 r., 3T0 BbI3B3A0 CHAbHeftlUHe n p oT e- 
c t u  n o K y n a T e A e ft  h Ha 3 3 k oh  ö u a  HaAO- 
* e H  M op aT op H ft, T a u  h to  3Ta  n p o ö a e M a  
ö b iA a  p a 3 p e m eH a  H en oA H ocTb io .

C H C T e M a  r i B K  p a ö o T a e T  H e H a u e iK H o , T a x  

K a K  A 0 3 H p y io iU H ft  K A a n a H , yC T aH O B A eH H b lft 

b T p y Ö K e ,  c o e A H H H io iu e ft  n oA O C T b  K a p T e p a  

C B 0 3 A y X 0 0 H U C T H T eA eM , CKAO H eH  k  3 a c o p e -

1 «Car Life», august, 1965, crp. 22—24.

a l t ä l K i i a

EOPbBA CO «CMOrOM» B CUJA1

H H IO , H TO  n p H B O A H T  B K O IieH H O M  C H e Te  K 
y x y A iu e i iH K )  s k o h o m h h h o c t h , y c H A e n n io  H e - 
p a B H O M e p H O C T H  p a ö o T b i  A B H r a T e A H  H a  x o -  
A O C TO M  X O A V  H A a JK e  K  B b lÖ p a C b lB a H H IO  
M a c A a  n e p e 3  M a c A 0 3 a A H B H o ft n a T p y ö o K .  
L Ip H M e H e H H e  n O A H O C Tb lO  re p M e TH H H O ft C H ­
C Te M b i B e H T H A H u iiH  K a p T e p a  M O * e T  n p iiB e - 
c t h  k  eme ö o A e e  c e p b e 3 H b iM  o c A o iK H e H H H M , 

B b i3 B a »H b iM  3 a M a c A H B a H H e M  K a p ö io p a T o p a , 
n p o n y c K a H n e M  M a c A a  c a A b H H K a M H , K o p p o - 
3Heft K a p T e p a  h t . n .

OnHCTKa CHCTeM LIBK nepe3 10 000 km  
h nacTan CMeHa HeuocTaTOHHO HaueiKHbix 
A 0 3 H py iO IU H X  K A a n a H O B  CTOHMOCTblO

3,5 a o a a .  H e peiu a iO T  npoÖ AeM bi, T a x  xai< 
oneH b M H orn e BAaueAbU bi aBTOMoÖHAeft 
CBoeßpeM eH H o h x  He o ö c A y *H B a iO T .

HaHHHan c 1963 r., KpaftcAep, a no3>Ke 
O o p a  HanaAH y c ia H a B A H s a T b  b  CHCTeMe 
riB K  A03HpyiomHe caMooHHiuaioiuHecH 
KAanaHbi h o b o ü  k o h c t p y k u h h  ( p h c . 1 ),

K  m ß w p a m o p y

P h c . 1. CaM OOHHiuaioiuHftcH  K AanaH  CHCTe- 
Mbi npH H yAH TeAbH oft BeHTHAHUHH K a p T e p a : 

1 —  Kopnyc; 2 —  OTBepcTHe; 3 —  njiymKep; 
4 —  npy>KHHa.

cnocoÖHbie p a ö o T a T b  öe3 3arpH3HeHHa o k o - 
a o  60  000 k m . YcTaHoBKa TaKHX KAanaHOB 
Ha CTapue MoueAH M o x e r  öbiTb npoH3Be- 
AeHa npaKTHnecKH öe3 nepeAeAOK cyiuecT- 
ByKJUlHX CHCTeM EIBK, H KOMnaHHH CHHTa-

Y Ä K  621 .43 .068

io t ,  h to  K A an au b i iiy>KHO 3aM eHHTb He naiue 
1 pa3a b roA-

O uH aKO  ö o p b ö a  c  BbiueAeHHeM  ' K a p T ep - 
Hbix ra30B  h ycoßep iueH C TBO B aH H e ch c tc m  
npH H yAH TeAbH oft BeHTHAHUHH K a p T e p a  —  
AHIUb HaCTb npoÖ A eM b i «C M O Ta». B HaCTOH- 
iu e e  BpeMH B KaAHtjlOpHHH npHHHT 33KOH, 
n o  K O TopoM y, HaHHHan c 1966 r., c o A e p iK a -  
HHe H ecrop eB u iH x  yrA eB O A op oA O B  b o T p a -  
öoT a flu iH X  ra 3 a x  aBTOMOÖHAbHbix A B H raTe- 
Aeft He ä o a h c h o  öb iTb  ö o A e e  0 ,0 2 7 5 % , a co -  
A ep iK aH H e o k h c h  y r A e p o A a  —  He ö o A e e  
1 ,5 %  (npOTHB COOTBeTCTBeHHO 0 ,9  h 3 ,5 %  
b H acTO H iuee B p eM H ). 3 t o ,  öe3ycAOBHO, 
n o T p e ö y e T  ycTaHOBKH A O *H r a T e A e ft  b ch - 
C T eu e  B b inycK a ra30B  h ah  ö oA b iu e ft  h h tc h -  
CHijiH'KauHH n p o u e c c a  cropaH H H  b c a u n x  
U H AH H Apax A B H raT eA eft.

HaMenaeTCH Aaa nyTH peiueHHH 3Tofi 3a- 
Aann. KoMnaHHH O o p a ,  UuceHepaA M o T op c  
H AMepHK3H MOTOpC CHHT3IOT B03M0ÄHHM 
ycTaHOBHTb CHCTeMy AoxHraHHH oTpaöo- 
T3BIUHX ra30B, COCTOHIUyiO H3 B03AyiUHOrO 
KOMnpeccopa c peMeHHbiM npHBOÄOM, k o - 
Topu ft noAaeT h h c t h ö  B03Ayx nou uaBAe- 
HHeM nepe3 CHCTeMy B03AyxonpoBOAOB h 
OTBepcTHft b 30Hy, pacnoAOJKeHHyio Heno- 
cpeucTBeHHO 3a BbinycKHbiMH KAanaHaMH 
(puc. 2 ) .  3 A e c b  npn H3ÖbiTKe KHCAopoua h

P h c . 2. C n cT e M a  AoiKH raH H H  n p oA yK TO b  
cropaH H H  ABHTaTeAH O o p u :

/ —  B03AyiiiHbifl K O M npeccop; 2 —  B 0 3 a y x o n p o *  
b o ä ;  3 —  p a c n p e Ä e jiH T eJ ib H b iß  B O 3 ^ y x o n p 0 B O fl; 
4 —  T p y ö x a  noAaH H  B 0 3 fly x a  b  BbinycKHOft 

n aT p yöoK .

n p H  T e M n e p a T y p e  o k o ^ o  6 50 ° nponcxoAHT  
^ o ^ H r a H H e  H e c r o p e B u in x  n p o A y K T O B  o ch o b - 
H o ro  UHKjia.
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KoMnaHHü Kpaftcaep ncnbiTaaa Ha Moae- 
ä h x  1966 r .  ÄPyryio cncjeMy, • no3BoaHio- 
myio o6e3BpeÄHtb oTpaöoTaBiiiHe ra3u 3a 
cneT HeKOToporo H3MeHeHHH KapöiopaTopa 
h ycTaHOBKH yraa onepemeHiiH 3a>KHraHHH. 
B  KapßiopaTope npuMeiiHe-TCH aBTOMaTHqe- 
CKoe peryjiHpoBaHHe noAO/KCHHH B03Ayui- 
noft 3acjioHKn h yMeiibuieHHe >KHi<jiepoB xo- 
äoctoto xoaa, a yroa onepe>KeHHH 3a>KHra- 
HHH Ha XOAOCTOM XOAy yCTaHaBÄHBaeTCH 
Ha 5° no3>Ke b.m.t. 3 to  no3BoafleT He Toab- 
ko yjiyquiHTb cropanne öoraToft cMecn, ho 
no3BojineT TaKHte h oöeAHHTb CMecb na xo- 
AOCTOM XOfly.

B  ca y q a e  paöoTbi ÄBHraTeÄH n p n  ra y ö o -  
KOM ÄpOCCejlHpOBaHHH (npH TOpMOHCeHHHx) 
b CHCTeMe K p a ftcaep  B C TynaeT  b aeftcTBHe 
aBTOMaTHHecKHH KaanaH,. cpaöaTbißaioiUHft 
npn pa3pe>KeHHH okoäo 500 m m  p r .  c t .  bo 
BnycKHOM Tp yöon p oB oae . B  pe3yabTaTe 
yCTaHaBJIHBaeTCH MaxcHMajibHO bo3Mo>k- 
Hbiii paHHHM y ro ji onepeiKeHHH 3a*HraHHH. 
XoTH  9Ta CHCTeMa Ka*eTCH  CAOWHOft, Ha 
ÄeJie ou a  OKa3biBaeTCH ö o a ee  npocToft, qeM 
onHcaHHbie AoiKHraTeAH, a ee  CTOHMocTb 
cocTaB jineT okojio 10 -äojiji., t. e. b 2 ,5 —  
3 pa3a Meiibiue, qeM CTOHMocTb A O * H r a -  
Teaeft.

B o jlb lU aH  CTOHMOCTb ÄOJKHTaTe.TbHblK CH- 
CTeM OÖbHCHHeTCH npHMeHeHHeM B 0 3 Ä y lU -  

h o t o  K O M n p eccop a  K O J ioB paT iio ro  T u n a

Ph c. 3. Bo3AyuiHbift KOMnpeccop 4>aPMH 
CarH H ay CHCTeMbi ÄOÄHraHHH npojiyKTOB 

cropaHHH:
1 —  C TaTop; 2 —  p o t o p ;  3 —  jio r.aTK a.

npOH3BOÄHTejIbHOCTbIO OKOJIO 1,5 M?/MUH 
npn  AaBJieHHH 1,05 kz/cm 2 h  npH MaKCH- 
MajIbHOH CKOpOCTH Bpam eHHH pOTOpa 
9000  oö / m u h  (p n c . 3 ) .  JXjih  cm 33kh npHMe- 
HneTCH TepM ocTOHKaH CHJiHKOHOBaH n acT a ,

a oßcjiyjKHBaHHe KOMnpeccopa 3aKAK>qaeT- 
ch  jiHUib b  emeroAHoft cMen'e B03AyuiHoro 
(})HJibTpa, pacnoJiorKeiiiioro na Bxoue b 
KOMnpeccop.

ConepHHqarouine rpynnbi cniiTaiOT cxeMbi, 
npefljio>KeHHbie KOHKypeHTaMH, a h ö o  c a h iu - 
k o m  ÄopornMH no nepBOnaqajibnoii c t o h m o - 
c t h , jih ö o  HeAocTaToqHo HaaeiKHbiMH h a o - 
pOTHMH B SKCnjiyaTaUHH H OÖCJiylKHBaHHH.

B  H a cT o n m ee  BpeMH b  K aaH ijiopH H H  n po- 
b o ä h t c h  3aK O H onpoeK T, n o  K O TopoM y e w e -  
roÄ H b iii o c m o t p  h  o 6 c j iy *H B a H H e  c h c tc m  
o qn cT K ii oTpaöoTaB U JH x n K ap T ep H b ix  ra30B 
C 1966 T. Ö y fleT  npOH3BOAHTbCH TOJIbKO B 
r a p a m a x ,  H M eioiUHx c n ep H a a b H o e  p a3 p e - 
u ieHHe, h  c  o6H 3aTejibH O H  o t m c t k o h  o  n po- 
XOIKÄeHHH OCMOTpa B A0K yM eH T3X  BJia- 
ÄeJIb lia  aBTOMOÖHJiH.

I lo K a  b  KajiH ^opuH H  h  H bio -H opK e, a 
3aTeM h  no Bceft crpaH e öop b öa  co « c m o - 
t o m »  noT peöyeT  öo jie e  Tm aTejibH oro oöcay - 
HCHBaHHH aBTOMOÖHJiefi II ÄOnOJIHHTeJIbHblX 
pacxoAOB.

E. M. XMEJlbHHUKHK

Ä .P  H T PI K A l  
i n  6KBAMOrPA(J)M5l|
l n i f " " " !

p '
y f l K  6 2 9 .1 1 8 .6 :0 1 9 .9 4 1

JT. A .  B  o p h m  a ii c  K ii ft, H .  H . C  ji e c  a p e h k  o , M . I\
*4 e p  e M H bl X. H lKeBCKHe cnopTM BH bie MOTOUHKAbl. yCTpofiCTBO  H 
a K cn jiyaT ap H H .

YflMypTCHoe k h h w h o c  H3flaTenbCTBO, HmeBCK, 1964.

D  P E L I ,E H 3 H P y E M O P I  K iin re  o n n c a iib i KOHCTpyKUHH cnopTH B-
U  HblX MOTOUHKJIOB, Bbm yCKaeM blX  HlKeBCKHM ManiHIIOCTpOH- 
TejIbHblM  33BOAOM, a  T3K>Ke paCCMaTpHB3IOTCH BOnpOCbl, CBH33H- 
Hbie c tjjop cnp oB aH H eM  A B H raT eae ft, onncbiBaeTCH  n oa roT O B K a  m o - 
t o u h k j io b  k  cn op TH B iib iM  copeBHOBaHHHM. r ip ea H a 3 H a q eH a  OHa ä j ih  
u in p o K o ro  K p y ra  q n T a T e jie ft , h o  HecoMHeHHO ö y A e T  noH e3H a ä j ih  
HHIKeHepHO-TeXHHqeCKHX paÖOTHHKOB MOTOUHKÄeTHblX 33BOÄOB, a 
TaK>Ke h  Ä p y r n x  npeÄnpH H TH Ü, CBH3aHiibix c H3roTOBÄeHneM  Ä ß y x -  
TaKTH bix  K a p ö io p a T o p H b ix  A B K raT en e ft M a n o ro  Ä H T p am a .

J (ä h  KOHCTpyKTOpoB h H cn b iTaTeae ft 3H aqH TeÄbH H ft H H Tepec 
n p eu cT aB A H eT  in e c T a n  r a a ß a  K iin rn , b k o t o p o h  paccM aTpHBaiOTCH 
nyTH  noBbim eHHH m o u ih o c th  Ä B yxT aK T H b ix  MOTOUHKÄeTHblX A B n ra - 
Teneft.

B  KHHre npHBOÄHTCH ocHOBHbie pa3M epb i, n ap aM eT p b i h M aTe- 
p n a A  Ä eT a n e ft  K p H B on iH n H o-m aT yH H oro  M exaH H 3M a, noAu inn iiH KO B 
h ynAOTHeHHft, a  TaK iK e  A e T a a e ft  tp 3 h c m h c c h h  H *e B C K H x  m o to -  
UHKäOB. OäH3K0, HeCMOTpH Ha HeCOMHeilHytO neHHOCTb, KHHra He 
Ä H ineH a h cym ecT B eH H b ix  H eaocTaTKO B . T e o p e ra n e c K H e  n o a o iK e -  
hhh , K aca io iU H ecH  raaBH biM  o öp a 3 0 M  p a ö o q e r o  n p o u e c c a  A B H raTe- 
ä h , H3AO>KeHbi 3 a n yT a H o  h H eB epH o. T a K , H anpH M ep, p h ä  3 aM eqa- 
hhh  Bbi3biBaeT H H AH KaTopH an A n a rp a M M a  a ß y x T a K T H o ro  Ä ß n ra T e - 
ä h , n oM eu ieH H an  Ha pn c . 59. O 3H 3K 0M ÄenH e c  UH(|)poBbiMH AaHHbi- 
mh CHCTeMbi K oop ÄH H aT  P V  3Toft A u arp aM M b i n 3H3ÄH3 e e  y q a c T -  
Ka, c o oT B eT C T B y iom ero  B u n y c K y  h n p ou yB K e , yK a3biBaiO T Ha He- 
COOTBeTCTBHe 9T0H Ä H arpaM M b l AeHCTBHTeAbHOCTH.

0 6 t> h ch h h  npH H unn p a ö o T b i A B y xT a K T H oro  MOTOUHKaeTHoro 
ÄBH raTeÄH , aBTOpbl nOÄb3yiOTCH TOAbKO OÄHOH pa3BepTKO ft n o ß e p x -  
h o c th  UHÄHHApa n o  OKiiaM  ra 3 op a cn p eÄ eÄ eH H H , H3oöpa>KeHHoft Ha 
pn c . 8. P a 3 B ep T K a  CH aöiK eH a H3ÄHUiHe öoAbiUHM  KOAHqecTBOM T a- 
k h x  M aÄonoH H TH bix  oöo3H aqeH H H , KaK  A ,  A \ ,  A 2, A 3, B ,  B iß B 2 
h AP-, npH3H3HHbix, oqeBHAHO, noHCHHTb p aöoqH Ü  n p o u e c c  Ä B H ra­
TeÄH  n pu  pa3ÄHqHOM  noA o iK eH H H  nopn iH H  b  UHÄHHApe. A b t o p m  He 
noÄb3yiOTCH b TeKCTe H3oöpa5KeH H oft Ha s to m  m e  p n cyH K e c x e -  
moh A B y x T a K T H o ro  M OTOUHKaeTHoro ÄBH raTeÄH . 3 t o  3aTpyAH H eT 
h ycÄOJKHneT noHHM aHHe M a T ep n a n a  A a m e  y  n oA roT O B aeH H oro  
q H ta T ea H .

HenoHHTHo, noqeM y HHAHKaTopHan AnarpaM M a paccMaTpHBaeT- 
c h  b  mecToft raaße, nocBHureHHOft noBbimeHHio m o i u h o c t h  m o t o - 
UHKaeTHbix ABHraTeaeft.

H e K O T o p b ie , K a m y iU H e c n  6 e 3 a n e a a H U H O H H b iM H , y T B e p iK A e iiH H  a ß - 
TO p O B  B A e H C TB H T e A b H O C T H  q a C T O  H B A H IO TC H  C n O p H b lM H , a  H H O TA a  
h  n p o c T o  o n iH Ö o q H b iM H . T a x ,  H a n p H M e p , H a  C T p . 144, O TM e q a n  
n p e H M y m e c T B a  n p o u y B o q H b ix  « a H a a o B  U H Ä H H A p a , B b in o a H e iiH b ix  no 
T H n y  c y iK a io iu e r o c H  K O H H q e c K o ro  c o n a a , a B T o p b i n n i n y T :  «B b ic o - 
K a n  C K o p o c T b  a e a a e T  n p o A y B o q H b ift  n o T O K  ö o a e e  n a o T H b iM ..,  h to  
n o 3 B o a n e T  n p o Ö H T b  M a c c y  o T p a ö o ia H H b ix  r a 3 0 B  H a u  n o p im ie M  h 
M e rn a e T  hm  n p o H H K H y T b  b K p H B o r n n n H y io  K a M e p y » .  y T B e p iK u e H H e , 
h t o  B b ic o K a n  C K o p o c T b  A e a a e T  n o T O K  ö o a e e  n a o T H b iM , n p o T H B o - 
p e q H T  o c H O B H O M y  3 a K O H y  B e p H y a a H  a ä h  JK H A K O C Teft h  r a 3 0 B . K p o -  
M e T o r o ,  n p n  n p o a y B K e  C K o p o c T b  n p o a y B o q H o r o  n o T o x a  H e  M o m e T  
O K a 3 a T b  b ä h h h h h  H a  n o n a u a H H e  O T p a ö o T a B in H x  r a 3 0 B  b  k p h b o - 
u iu n H y io  K a M e p y . O p H  s t o m  n p u  n p o q n x  p a B H b ix  y c a o B H H x  n o n a - 
A a H H e  O T p a ö o T a B in H x  r a 3 0 B  M o m e T  Ö H T b  y M e H b in e H O  n y T e M  n o - 
B b im e H H H  A a B A e H H H  n p o A y B o q H o f t  c M e c n  h  y B e a n q e H H H  n p e A B a p e - 
h h h  B H n y c K a . f l a a e e ,  H a  C T p . 158 q H T a e M : « T l p n  O A H H a K O B o ft c T e - 
n e H H  O K 3 T H H  H Ä P y T H X  p a B H b ix  yC Ä O B H H X  C K Ä O H H O C Tb  Ä B H ra TjE A H  
H Ä - 5 6  k  A e T O H a u H H  y M e H b in a e T C H  n p n  n p H M e H e H H H  B H x p e B o ft K a ­
M epbi c r o p a H H H  T H n a  « iK O K e ftc K H H  K a p T y 3 » .  C p a B H H T e a b H H e  e r e H - 

A O B b ie  H c n b iT a H H H  A B H r a T e a e f t  H X - 5 6 ,  a T a u m e  h  A p y r n x  A B y x -  
T a K T H b ix  A B H r a T e a e f t  s t o t o  T H n a , n p o B e A e H H b ie , H a n p H M e p , b 
U K 3 B  M o T O U H K Ä O C T p O e H H H , n 0 3 B O Ä H IO T  y T B e p iK A a T b ,  H TO  npH  
yM e p e H H o ft C Te n e H H  o k b t h h  h n p o q n x  p a B H b ix  y c a o B H H x  t o ä o b k h  
U H Ä H iiA p o B , y  K O T o p b ix  ccjiepa  C A B H H y r a  O T H o c H T e a b iio  n p o a o a b - 
HOH OCH U H Ä H H A p a , H O  CB O H M  a H T H A e T O H a U H O H H b lM  K a q e c T B a M  
n p a K T H q e o K H  p a B H O u e H H b i n o  c p a B H e H H io  c  ro a o B K a M H  u h ä h h a p o b ,  
H M e io iu H M H  c iJ ie p H q e c K y io  K a M e p y  c ro p a H H H . B o 3 m o * h o ,  h t o  r o -  
ä o b k h  u h ä h h a p o b  T H n a  «IK O K e ftc K H H  K a p T y 3 »  H M e iO T npeHMymecT- 
Ba B A B H r a T e A H X  B b lC O K O ^ IO p C H p O B a H H b lX  n o  C Te n e H H  C lK a TH H . 
O ä h 3 k o  a ä h  n o A T B e p iK Ä e H H H  s T o r o  T p e ö y e T C H  n p o B e u e H H e  c p a B - 
H H T e A b H b lX  C Te H Ä O B b lX  H C n b lTa H H Ü .

f l a u  M O T O U H K a e T H b ix  A B H ra T e a e f t  H > K -3 4 4  c o  C T e n e H b io  c h o t h h  
£ = 1 7  b K a n e c T B e  T o n a H B a  a B ,To p b i p e K O M e H A y iO T  ö e H 3 H H  B-95 
( c T p .  1 5 9 ). C o M H H T e a b H O , q T o ö b i  A B H r a T e a H  B 0 3 A y u iH o r o  o x a a iK - 
A e H H H  c  T a x o f t  B bico K o ft C T e n e H b io  c iK a T H H  m o t ä h  p a ö o T a T b  öe3 
A e T O H a u H H  H a  ö e H 3 H H e  B -9 5 . O ö u q H o  a ä h  A B H r a T e a e f t , b m c o k o - 
(jio p c H p o B a H H b ix  n o  C Te n e H H  c h o t h h ,  H a n p H M e p , ro H O U H b ix  a o - 
A o q H b ix  m o t o p o b  « f le a b iJ i H H »  P M -1 7 5 , H M e io iu n x  C T e n e H b  c h o t h h  
£ = 1 6 , 7 ,  b K a n e c T B e  T o n a H B a  Hcnoab3yeTCH CMecb MeTHaoBoro
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cnapTa (M e ia H O Jia )  c K acT opoB biM  MacAOM b coOTHOiueHHH 20: 1. 
H H o r n a  n o u o Ö H b ie  B b icoK o ijio p cH p o B aH H b ie  ABHraTeAH p a ö o T a io T  
H a CMeCHX, COCTOHUIHX H3 6eH 3H H a, 6 eH 30A a H M eT3H 0A a.

H eK O T opb ie  B on p ocu  b KHHre H3AaraiOTCH npoTHBopennBO. TaK , 
HanpHM ep, Ha c rp . 137 aBTOpbi yKa3biBaiOT: «...OTHOCHTeAbHan luh- 
p H H a — onpeaeAneTC H  (H .  T . )  OTHOuieHHeM uiHpHHbi o k h s  k a a h - 
He OKpy*HOCTH n o  3 ep K a ay  UHAHHApa». B  TaöAH ue, nOMeiueHHofi 
Ha 3to h  w e  crpaH H ue, OTHOCHTeAbHan innpHHa OKHa h p h b o a h t c h  
B AOAHX OT AH3M eTpa UHAHHApa.

B TaßAHue, npHBeaeHHofl Ha cTp. 159, yKa3aH0, h to  ä a h  Aßnra- 
TeAefl cnopTHBHoro m o toh h k a 3  H>K-60 npn paöore Ha 6eH3HHe 
B-70 AonyeTHMa CTeneHb c x o t h h  £ = 9 .  OAHaKO Ha CTp. I60aBTO- 
pbi yKaabiBaiOT, h to  npn cTeneHH o k 3 th h  £ = 9  ABHraTeAb H>K-60 
paöoTaeT 6e3 AeTOHauHH Ha 6eH3HHe B 95. TaKwe cnopHbiM HB­
AHeTCH h yTBep>KAeHHe aBTOpoB, h to : «HanöoAee pauHOHaAbHbiM 
nyTeM noBbiuieHHH m o iu h octh  ABHrareAH HBAHeTCH yBeAHneHHe ujh- 
pHHbi BbmycKHoro OKHa npn coxpaHeHHH ero b h c o t h » .

H eK O T opb ie  cx op ocT H w e  xapaKTepncTH KH , oöbeAHHeHHbie aBTo- 
paMH b o ä h h  o ö iu n fi rpa<})HK, n o  KOTopoM y 3areM  ohh  A eaaroT  b h - 
BOA 0  BAHHHHH Ha MOiUHOCTHbie nOKa38TeAH ABHraTeAH H3MeHe- 
HHH KOHCrpyKTHBHOrO SAeMeHTa TOft HAH HHOfi OCHOBHOfi AeTaAH 
ABHraTeAH h a h  o öcA y iK H B a io iu e ro  e r o  n p n ö o p a , n oaoöpaH b i He- 
BepHO HAH HeA0CT3T0HH0 npOAY M3HHO. TaK , HanpHMep, nOHCHHH 
BAHHHHe OÖbeMa KpHBOUIHnHOH KaMepbi Ha MOIHHOCTHble nOKa3a- 
TeAH ABHraTeAH, aBTOpbi Ha PHC. 71 ä a h  cpaBHeHHH npHBOAHT CKO- 

pocTH bie xapaK TepncTH K H  T p ex  ABH raTeAefl cnopTHBHbix m o t o u h k - 
a o b  H > K -6 1 K , H 7 K -3 4 7  h H }K -6 0 ,  h m c io iu h x  pa3AHHHbie oöbeM bi 
KpHBOIHHnHblX KaMCp. 3 t H ABHraTeAH, KaK yTBep>KAai07 aBTOpbi, 
HMeiOT OAHHaKOBbie: «n a p a M eT p b i —  AnaM eTp UHAHHApa, x o ä

nopuiHH, 4>a3bi ra3 op acn p eA eA eH H H ». H a a e e  HHTaeM: «H cnb iTaH H H  
yKa3aH H bix A B H raTeAefl npoBOAHAHCb Ha CTeHAe npn OAHHaKOBbix 
yCAOBHHX, a HMeHHo: CTeneHb c jk 3 th h , pa3M epu  AH4>(j>y3opa K ap ­
ö io p a T o p a , on ep ex ieH H e  3a>KHraHHH ö h a h  nocroH H H biM H ». T Io s to -  
My aH3AH3 cK opocTH b ix  xapaKTepHCTHK 3THX ABH raTeAefl, npHBe- 
AeHHbix Ha pnc. 71, co3 A aeT  BnenaTAeHHe, h to  H3MeHeHHe TOAbKO 
O AH oro  n ap aM eTpa  —  yM eH bm eH ne o Ö ie M a  KpHBOiunnHOfl KaMepbi 
npn Bcex npOHHX paBHblX yCAOBHHX n03B0AHA0 nOBbICHTb MaKCH- 
M aAbH yio MOipHOCTb ABHraTeAH H )K -3 4 7  Ha 3,5 a . c . no cpaBH e- 
HHIO C ABHTaTeAeM H >K -6 0 . 0 a H 3 K 0  03HaK0MACHHe c T3ÖA. 1 H 19, 
a TaK>Ke c AaHHbiMH, noMemeHHbiMH aBTopaM H Ha CTp. 135, no- 
Ka3biBaeT, h to  ABHraTeAH, cK o p o cT H u e  xapaKTepncTHKH k o to p m x  
npHBeAeHH Ha 3tom  rpacjiHKe, o ta h h 3 io tc h  He TOAbKo oöueMOM 
KpHBornnnHoft KaM epbi, h o  h HeKOTopwMH upyrHMH napaM eTpaM H , 
CymeCTBeHHO BAHHIOIUHMH Ha MaKCHMaAbHyiO MOtUHOCTb ABHra­
TeAH.

H a  c r p .  144 npHBeaeH rpaiJiHK, H AA iocrpH pyioiU H fi BAHHHHe tjiop- 
Mbl H KOHCTpyKUHH npOAyBOHHblX KSHBAOB MOTOUHKAeTHOTO ABH­
raTeAH  T D K -56 Ha e r o  MOiUHOCTHbie noKa3aTeAH. TIoM em eH H bie Ha 
3T0M rpa<J)HKe KpHBbie, K3K yKa3blBaiOT aBTOpbi, ÖblAH nOAyneHbl 
npn HcnbiTaHHH Ha oäh om  h tom  * e  K apTepe  ABHraTeAH AByx UH- 
AHHApOB, KOTOpbie «n p H  BCeX npOHHX paBHblX yCAOBHHX» 0TAHH3- 
AHCb A p y r  OT A p y ra  TOAbKO pa3AHHHbIM KOHCTpyKTHBHbIM BbinOA- 
HeHneM npOAyßOHHbix k 3H 3 aob : «y n ep B o ro  BapnaHTa OKHa h Ka- 
HaAbi K p y rA o ro  nocTOHHHoro ceneHHH no Bcefl a a h h c , a y  BTopo- 
r o  —  OKHa BbinoAHeHbi npnM oyroAbHbiM H, a KaHaAbi —  b b h ac  
cy>Kaiom H xcH  KOHycoB c nepeMeHHbiM ceneH neM ». O a h a k o  03Ha- 
KOMAeHHe C pa3BepTK3MH H HepTeXOM H ( pHC. 6 8 )  3THX AByx Ba- 
pnaHTOB u h a h h a p o b  ABHraTeAH T D K -5 6  noKa3bißaeT, h to  ohh o t -  
AHH3IOTCH A p y r  OT A p y ra  He TOAbKO t))OpMOH H KOHCTpyKUHefi npo- 
ayBOHHbix KaHaAOB, ho h BeAHHHHaMH Bcex (J)a3 ra 3 op a cn p eA eA e- 
hhh, a T a K * e  KOHCTpyKunefl h pa3M epaM H BnycKHbix naTpyÖKOB. 
rio sT O M y b abh hom  CAynae TpyAHO npeucTaBHTb, KaKHe n ap aM eT­
pbi OK333AH öoA b iu ee  BAHHHHe Ha MomHOCTb ABHraTeAH. H en p a - 
BHAbHO T3K>Ke nOAOÖpaHbl H CKOpOCTHble XapaKTepHCTHKH AAH 
rpa(j)H K a, noM eiueH H oro  Ha pnc. 73. H a  s tom  rpa<)>HKe, h a a io c tp h - 
p y iom eM  BAHHHHe KOHCTpyKUHH TAyniHTeAH Ha p a ö o T y  A B iira ieA H , 
«upeÄCTaBAeH bi pe3yAbTaTb i HcnbiTaHHH ABH raTeAefl H 7K -5 7  h

H7K 65 C p33AHHHbIMH KOHCTpyKUHHMH BbinyCKHblX CHCTeM». Ha 
ocuoBaHHH npHBeueH H oro rpaijiH Ka aB T op u  a e a a io T  b h b o a , h to  
«n p n  p a ö o T e  c rAyiUH TeaeM , KOHCTpyKUHH KOTOporo n oK a ja H a  Ha 
pHC. 72, fl (STO TAyiUHTeAb MOTOUHKAa TDK‘55— H.T.), MOIUHOCTb 
H KpyTHIUHft MOMeHT ABHraTeAH 3H3HHTeAbHO MeHbUie, HeM npn 
rA y iuH T eae, noKa33HH0M Ha pnc. 72,6  (rA y u iH T exb  m o tou h k ah  
H/K-57M —  H .T.)». 3aM eTHM , h to  ABHraTeAH cnopTHBHbix mo- 
TOUHKAOB H}K-55 H H>K-57 OTAHH3IOTCH He TOAbKO KOHCTpyKUHefi 
BbinyCKHOfl CHCTeMbi, HO H MHOTHMH ApyTHMH AeT3AHMH, HanpH­
Mep, KOHCTpyKUHefi UHAHHApa H T. A., H nOSTOMy HMeiOT pa3AHH- 
H yio TexH H necKyio xapaKTepnCTHKy.

OöbHCHHH Ha CTp. 142 BAHHHHe Ha MOiUHOCTHbie n oK a3areAH  
ABHraTeAH aahhm  BnycKH oro  naTpyÖ Ka, aB T op u  yKa3biBaiOT, h to  
«n p n  k o p o tk o m  n a T p yß x e  TOHKa, cooTBeTC TByiom aH  MaKCHMaAb- 
HOft MOIUHOCTH, CMelUaCTCH B CTOpOHy ÖOAee BbICOKHX OÖOpOTOB, a 
npH AAHHHOM —  B CTOpOHy HH3KHX». O ä HHKO rpaijiHK, KOTOpblll 
aBTOpbi AAH nOATBepjKAeHHH 3TOTO npHBOAHT Ha PHC. 67 (KpHBbie 
3 h 2), noKa3biBaeT oöp aT H oe .

H eK O Topb ie pa3AeAbi k h h t h  HanncaHbi H3AHiUHe cxeMaTHHHO, 
noßepxHOCTHO. T aK , HanpHMep, oneHb öerA O  onncaH  ra K o fl npaK- 
THHeCKH BaiKHblfl pa3AeA  KaK 3A eK TpooöopyA O B aH H e MOTOUHKAOB. 
B KHHre aB T op u  h sc to  npHBOAHT HCTOHHbie onpeAeAeH H a h (J)op- 
MyAHpOBKH Tex HAH HHblX nOAOJKeHHfl. B KOHeHHOM HTOre 3TO MO- 

x<eT npnBecTH k o u ih So h h u m  npeacraBAeH H H M . T aK , HanpHM ep, Ha 
CTp. 133 yKa3biBaeTCH, hto  k o s ^ ^ h u h c h t  HanoAHeHHH KpHBom nn- 
Hoft KaMepbi «npeAC TaßAH eT  c o ö o ft  OTHOiueHHe o ö b e M a  BcacbiBae- 
Mofl p aöon e ft cM ecn, n ocT yn a io m e fl b KpH BoniHnHyio K aM ep y, k 
reoMeTpHHecKOMy o ö b e M y  KpHBornnnHoft K aM ep b i».

CAeAOBaAO yKa3aTb, h to  oh npeACTaßAHeT c o ö o ft  OTHOiueHHe Be- 
ca  CMecH, npaKTHHecKH nocTynH Bu iefl b KpHBornnnHyio K aM ep y, k 
Becy cM ecn, KOTopan M oraa  öbi 3anoAHHTb o ö b e M  KpHBOuinnHoft 
KaM epbi, ecAH öbi AaBAeHHe h TeM n ep aT yp a  b Heft paBH H Aacb a a a -  
AeHHio h T eM n ep aT yp e  O K pyxcaiou ie fl c p e A « .  H 3 p a s A e a a , nocBH- 
u ieH H oro  bahhhhk ) KOHCTpyKUHH h napaM eTpOB KapÖIOpaTOpa Ha 
p a ö o T y  ABHraTeAH, HHTaTeAio TaK h ocraeTC H  HeHSBecTHbiM, n on e- 
My a a h  ABH raTeAefl cnopTHBHbix m o tö u h k a o b  H x ieB C K O ro  3 a ß oa a  
AH(J)(})y3op cep n ftH o ro  K a p ö iop a T op a  K-28B pacTaH H B aeTca Ha 3a-  

BOAe c 24 a o  27 mm . Ha CTp. 84 npHBeneHa HOMorpaMM a a a h  on - 
peAeAeHHH npoH3BOAHTeAbHOCTH TAaBH oro >KHKAepa K a p ö io p a T o ­
pa B 3aBHCHMOCTH OT erO AHBMCTpa. OaHSKO HeM BU3BaHa H eoö- 
XOÄHMOCTb yBeAHHeHHH HpOnyCKHOfl CnOCOÖHOCTH TAaBH oro  >KHK- 
a e p a  K a p ö iop aT op a  —  HenoHHTHO.

H3BeCTHO, HTO UpH BblÖOpe OnTHMaAbHOÜ CTeneHH CJK3THH B 
n epB y io  o n ep eA b  C A eayeT  pyKOBOACTBOBaTbCH aHTHAGTOHaunoHHbi- 
m h  KanecTBaMH H cn oA b3 yeM oro  TonAHBa. O ä h 3 k o  rpaijiHK , npnBe- 
AeHHblft Ha CTp. 161, KOTOpbIM aBTOpbi peKOMeHAyiOT n0Ab30BaTb- 
ch  ä a h  onpeAeAeH H H  AeftcTBHTeAbHoft CTeneHH c h o t h h  u aH H oro  
noKa3aTeAH  TonAHBa, He yHHTHBaeT s t o t o . n osT O M y  npaKTHHecKO- 
r o  3H3HeHHH OH He HMeeT.

T aK  KaK aBTOpbi b TeKCTe k h h t h  ynoTpeöAH iO T  TepMHHbi: u eft- 
CTBHTeAbHan h reoM eTpHHecKaH CTeneHb cjk3 t h h , t o  BnoAHe ecTe- 
CTB6HH0, HTO HX C AeAyeT pa3UHCHHTb. ü p K  3TOM HeOÖXOAHMO npH- 
BecTH 4>°PM yAbi, cBH3biBaiouiHe AeftcTBH TeAbH yio h reoM erp H n e- 
CKyio CTeneHb c x o t h h . P a ö o T a  BbinycKHoft cHcreM bi A ß yxT aK T H oro  
MOTOUHKAeTHOTO ABHraTeAH (CTp. 149— 150) H3AOWeHa B KHHre 
CAHIUKOM npHMHTHBHO H He COOTBeTCTByeT COBpeMeHHbIM reopHHM.

H eK O Topb ie pa3AeAbi k h h t h  HanncaHbi HeAOCTaTOHHO a o x o a h h b o , 
a  HaCTO H HenOHHTHO.

B KHHre ynoTpeÖAHeTCH m h o to  H eA iirepaTypH b ix  TepMHHOB h bh - 
pa*eHHft.

n p n  nouroTOBKe kh h th  k nepeii3A aH H io aBTopaM  h c o ö x o a h m o  
nepepaöO TaTb  e e  co a ep w a H H e. 3 t o  HecoMHeHHo n03B0AHT cym e- 
CTBeHHO yAynuiH Tb KHHry.

M. H . T H X O M H P O B

LfeHTpaabHOe HoHCTpyHTopcHO-aHcnepHM eHTa/ibHoe 
C iopo  MOTOUMK/lOCTpoaHHn
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li,eHa 40 Kon. H h a c k c  70003

noBbiiueHHe aoaroeeHHocih aeraaeft MauiHH noBepxHocTHMM 
HaoenoM. rioa  pea. H. B. KyapuBueßa. M., H3ä -bo «MauiHHO- 
C T p pe H H e» ,  1965. 212 c. (Tpyau  LLH H H TM AIII. Kh. 108), t. 2500, 
u. 1 p. 06 k. b nep.

PesyAbTaihi HccaeaoBaHHß npoöaeMbi ynpouHeHHH aeTaaeft no- 
BepxHOCTHbiM HaxjienoM h oöaacTefi ero npHMeHeHHH. Bbiöop pa- 
UHOHaAbHblX pe>KHMOB ynpOHHeHHH H COOTBeTCTBeHHOH OCHaCTKH. 
Bonpocbi onpeaeaeHHH aetjwpMauHft h ocTaTOHHbix HanpanteHHÜ 
npn HJiacTHaecKOM aetpopMHpoBanHH noßepxHOCTHbix caoeß. 3<{>- 
(peKTHBHOCTb npouecca ynpouHeHHH b 3aßHCHMOCTH ot xapaxTepa 
Harpy>KeHH3, TeMneparypiixx h apyrux sxcnayaTauHOHHbix ycao-
BHH.

H j i h  HH JX eH epH O -TeX H H H eC K H X  p aÖ O T H H X O B  M a U IH H O C Tp o e H H H .

r i o r a p c K H H  H. A. yHMBepcaJibHbie t p h h c m h c c h h  nHeßMoxo* 
, jiecHbix MaiuHH. M., Ptaa-BO «MauiHHOCTpoeHHe», 1965. 220 C., t. 
• 2000, u. 84 Kon. b nep.

OcHOBbi reopHH h MeToai» pacueTa yHHBepcajibHbix rpaHCMHC- 
c h h . HcxoaHbie aaHHbie aan co3aaHHH THnopa3MepHoro pnaa m o - 

lop-KOJiec. 06ocHOB3HHe TexHHKO-BKOHOMHHecKOH ueaecooöpa3HO- 
CTH npHMeHeHHH Ha nHeBMOKOJieCHblX MaUIHHaX pa3JIH4HOrO Ha3- 
HaneHHH yHHBepcajibHbix TpaHCMHCCHH Ha 6a3e SAeXTpOMOTOpHblX, 
ruapoMOTopHbix h TypöoMOTopiibix Kojiec BMecro MexaHHHecKHX 
TpaHCMHCCHH.

H jih HiiJKeHepHO-TexHHMecKHX paÖOTHHXOB, npoeKTHpyiomHX 
nHeBMOKOJieCHbie MaUIHHbl.

l l o n o B  B. A. OcHacTKa aBTOManiSHpoBaHHoro xoaoaHOBbica- 
aoMHoro npoH3BoacTBa. M , H 3 ä -b o  «MauiHHOCTpoeHHe», 1965. 
176 c., t. 3000, u. 65 xon. p nep.

C x e M b i  aBTOMaTHHeCKHX AHHHH, XOAOAHOBblCaaoqHOrO np0H3- 
B o a c m a .  MeTOÄbi p a c H e T a ,  K O H C TpynpoB aH H e h TexHOJiorHH H3ro- 
TOBJieHHH xojioaHO-BbicaajHHoro, o 6 p e 3 H o r o  h H a « a T H o r o  HHCTpy-

SM eHTa. C p e a C TB a  M exaiiH3aiiHH Tp a H cn o p TH b ix  h BCnoM oraTeJibHbix 
onepauH H  b xojioaHOBbicanoMHOM  npoH 3BoacTBe.

H jih H H JK eH ep H O -TeX H H H eC K H X  p aÖ O T H H X O B  M a U IH H O C T p o eH H H .

P a ß u e c  B. B. TexHojioinn XH M H xo-TepM H qecxoft oöp aöoT K H  
Ha MaiUHHOCTpOHTejIbHblX 3aBCÄaX. M., M3AB0 «MauiHHOCTpoe­
HHe»,  296 c „  t. 5800, u. 1 p. 05 k. b nep.

MeTOUbl XHMHKO-TepMHHeCKOH oöpaöoTKH, pexoMeHaauHH no HX 
npHMeHeiiHio Ha MauiHHOcrpoHTejibHux 3aBoaax. Cnocoöbi kohtpo- 
jih aeTaaefi nocjie oöpaöoTXH. B o3moh<hocth ucnojib30BaHHH xh- 
MHKO-TepMHHeOKOH OÖpaÖOTXH B yCJlOBHHX nOTOHHO-MaCCOBOrO H 
eaHHHHHoro npoH3BoacTBa. riepcneKTHBbi aajibHeHiuero pa3BHTHH 
pa3JIHHHblX CnOCOÖOB XHMHKO-TepMHHeCKOH OÖpaÖOTXH.

H jih HHJKeHepHO-TeXHHMeCKHX paÖOTHHXOB TepMHHeCKHX UeXOB 
MauiHHOCTpoHTejibHbix npeanpHHTiift.

X a h h h H. C., LU e p c t io k A. H., 3 a ft u e h k o E. H. h ap. 
HaaayB h HarHeTaTejiH aBTOMOÖHjibHbix aBHraTeaeft. M., H3A-B0 
«MauiHHOCTpoeHHe», 1965. 223 c., t. 2500, u. 84 xon. b nep.

CoBpeMeHHOe cocTOHHHe h nepcnexTHBbi npHMeHeHHH Haaayßa 
aBTOMOöu.ibHbix nopuiHeBbix aBHraTeaeft. Bjihhhhb Haaayßa Ha 
paöoHHß npouecc ABHraTean Meroabi h pe3yjibTaTbi ucnbiTaHHfi 
ÄBHraTejieß c HaaayBOM, arperaTOB Haaayßa h HarHeTaTejiefi aB- 
TOMoöujibHoro THna. MeToabi pacueTa arperaTOB Haaayßa h no- 
Ka3aTejiefl, aBHraTeaefi c HaaayBOM. AHajiH3 KOHCTpyKUHÜ arpe­
raTOB.

H jih HHlKeHepHO-TeXHHHeCKHX paÖOTHHXOB aBTOTpaKTOpHOH npo- 
MblUlJieHHOCTH H aBTOMOÖHAbHOTO TpaHCnOpTa.

B o p h c o b H. H. CT3HÄaprM3auHH napaMeTpoB aBTOMOÖHaeft. 
M ., H3ä -bo cTaHaapTOB, 1965. 182 c., t. 3000, u. 50 xon.

OöocHOBaHHe h C03aaHHe THnopa3MepHbix pnaoß aerxoBbix h 
rpy30Bbix MauiHH. ÄHajiH3 h ouenxa hopm h MeToaoB hx ucnbiTa- 
HHft. Bonpocbi aajibHefiuiero yjiyuiueHHH CTaHaapTH3auHH b aBTO- 
MOÖKAbllOH npOMbllUJleHHOCrH.

A ah HHiKeHepHO-TexHHuecKHx paöoihhkob aBTOMOöHjibHoß npo-
MbllUJieHHOCTH.

H b f l i e i i K O  H. X., K o c t h h  A. K., M e j i b H H K O B  T. B. 
h ap. TeopHH ÄBHraTejieß BHyTpeHHero cropaHHH. yqeöiiHx a a n  
cneunajibHOCTH «H s H r a ie J H  BHyTpeHHero cropaHHH» ay30B. Hon 
pea. H. X. flbHueHKO. Jl., H3ä-bo «MauiHHOCTpoeHHe», 1965. 
460 C., t. 16 000, u. 1 p. 06 k. b nep.

VcTpoHCTBo h npHHUHn aeficrBHH ABurareaeß BHyTpeHHero c ro ­
paHHH. TeopeTuuecKHe h paöom ie u n o b i aBHrarejiH. OnncaHue 
npoueccoB Bbinycna h npcayenn  AByxraKTHbix auH ra ieaefl. Bon- 
pocbi cMeceo6pa30BaHHH, HaaayBa h peryanpoBaHnn. TeopHH npo­
uecca cropaHHH TeopHH TypöonopuiHeBbix aBHrareaefi, hx xapax- 
TepHCTHXH H peiKHMbl paÖOTbl.

K a p r a u i O B  H. H OpranH3auHH n e p e x o a a  Ha HOBbie M oaean 
MauiHH 6ea npexpam eHH» Bbinycxa. JlbBOu. Haa-BO JlbBOBcxoro 
yH-Ta, 1965. 240 c., t . 3000, u. 80 xon. b nep.

MeTOAbi n e p e x o a a  Ha HOBbie M oaejiH MauiHH h co n y rcT B y io u iH e  
hm MeponpnHTHH xoH C T pyxT opcxoro , T exH oaorH H ecxoro  h naaH O - 
B oro  x a p a x T e p a . O praH H 3auH H  nepeM O H Taixa oßopyaO B aH H H , Me- 
X3HH33UHH T aX eaa*H bIX  H MOHT3>XHblX paÖOT.

A ah HHJKeHepHO-TeXHHHecXHX paÖOTHHXOB MaiUHHOCTpOHTeab- 
HOH npOMbllliaeHHOCTH.

K o C T e U K H H  B. W. H H O C O B C X H Ü  H. r . H3HOCOCTOHXOCIb 
h aHTHippHKUHOHHOCTb aeTaaeft MauiHH. KneB, H3a-BO «Texiiuxa», 
1965. 206 c., t. 4000, u. 49 xon . b nep.

AHaans (J)H3H>iecxHX, XHMHuecxHX h MexaHHuecKHX npoueccoB, 
npoTexaiomHX b 30He Tpennn b 33bhchmocth ot ycaoBHfi Harpy- 
ixeHHH, cMaaouHoß cpeabi, MaTepnaaoB TpyuiefiCH napbi h MeTO- 
AOB hx o6pa6oTXH. KoHCTpyxTopcxne, TexHoaorHHecxHe h sxcnay- 
aTauHOHHwe cpeacTBa öop tfib i c hjhocom aeTaaefi MauiHH.

A a n  xoHCTpyxTopOB h TexHoaoroB MauiHHOCTpoHTeabHofl npo- 
M blU iaeHHOCTH .

K p H B o m e e H x o  T, K. H A e ß e a e B  B. Tl. ABTOMOÖHab h 
xhmhh ßoabuiHx MoaeRya. A4., BoeHH3aaT, 1965. 78 C., t .  10 000, 
U. 14 xon.

<J>H3HKo-xHMHHecxiie h MexaHuuecxHe cBoficTBa naacTHuecxux 
Macc, B03M01KH0CTH npHMeHeHHH HX B aBTOMOÖHAeCTpOeHHH. 3'XC- 
nayaTauHOHHbie xauecTBa naacTMaccoßbix aBTOMOÖHabHbix a e ia -  
aefl. ripuMeHeHHe apyru x  XHMHuecxnx MaiepHaaoB a aa  noBbiuie- 
HHH H3H0C0yCT0flMHB0CTH h HaaeiXHOCTH B SXCnayaTaUHH aBTOMO- 
ÖHabHoß TexHHXH. TlepcnexTHBb! noayueHHH xhmhhbcxhm nyTeM 
MaTepHaaoB c 3aaaHHbriH xapaxTepHCTuxaMH h cbohctb3Mh.

A a n  uiHpoxoro xpyra  paßorHHXOB aBTOMOÖHabHoft npoMbiuiaeH- 
hocth h aBTOTpaHcnopTa.

M e a ß e a e B  JT H. Ta3bi b aureftHoft ijiopMe. M., H3a-BO «Ma- 
uiHHocTpoeHue», 1965. 240 c., t. 3500, u. 8 8  xon. b nep.

AHaAH3 HBaeHHH, B03HHxax5iu.Hx b AHTeßHOH (JiopMe b pe3yabTa- 
Te BbiaeaeHHH ra30B H3 4>opmobomhoh cMecn. BaHHHHe (JiHabTpa- 
UHOHHblX CBOßCTB (})OpM H CTepiXHefl Ha ra30Bble nOTOXH, CXOpOCTb 
ra30o6pa30BaHHH, ra30Bue aaßaeHue h o6pa30BaHHe ra30Bbix pa- 
xobhh b OTAHBxax. TexHOAorHiecxHe MeToau co3aaiiHH HanpaB- 
aeHHbix ra30Bbix noTOxoB. TeopeTHuecxHe pacneTbi ra30BOro pe- 
*HMa aaeMeHTOB aHTeftHCi" (jwpMbi. PexoMeHaauHH no öopböe c 
ra30BbiMH aec})exTaMH b OTaHBxax.

A a n  HH*eHep.HO-TexH>meoKHx paöoiHHxoB au T e flH o ro  npoH3iioa- 
CTB3.

H a 3 a p o B  T. A. Ky3HeqHo-uiTaMnoBOHHbie aBTOMaTbi. M..
H3a-bo «MauiHHOCTpoeHHe», 1965. 424 c „  t. 5500, u. 1 p. 48 x. 
b nep.

KHHeM aTHHecxHe, khhoctaTu u ecxu e  h npoHHOCTHbie pacneTbi x y t -  
HeuHO-uiTaMnoBO'iHbix aB TO M aiob. KoHCTpyxuHH xoaoaH O B bicaaoH - 
HblX MHOron03HUHOHHbIX H 0aHOnO3HUHOHHblX, OÖpe3HblX, pe3bÖO- 
HaxaTHbix, aHCTouiTaM noBouHbix, ropH ueB bicaaouH bix , yH iiß epcaab - 
HO-rHÖouHbix, npyixHHOHaBHBCHHbix, ueneBH3aabHbix aBTOMaTOB h 
aBTOMaTOB-XOMÖaHHOB. M eTO ab l HX HCCaeaOBaHHH H HCnblTaHHH

A a n  HHJxeHepHO-TexHHuecxHX paöoTHHXOB MauiHHOCTpouTeab- 
Hbix 3aBoaoB h xoHCTpyxTopcxHX ö io p o  xy3HeuHO-npeccoBOro M a -  

UIHHOCTpOeHHH.
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