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D  SKCnJiyATAUHOHHO-TEXHHMECKHX TpeöoBaHHHX 
f *  BHOBb npoeKTHpyeMbix aBTOMoÖHjieö noKa3aTeflH njiaBHocTH 
xofla He 3aflaiOTCa . ÖöbsiCHsieTCsi s t o  TeM, h to  ä o  HeflaBHero Bpe- 
weHH He öbi.n eme yflOBJieTBopHTejibHo perneH ocuoBHoft Bonpoc, 
xaKHMH HMeHHO napaMeipaMH h KaK cjieflyeT oneHHBaTb njiaB- 
HOCTb XOfla aBTOMOÖHJiH npH ero ÄBHJKeHHH B eCTeCTBeHHblX flO- 
pOJKIIblX yCJIOBHHX.

B nacTOHuiee BpeMH, KaK H3BecTH0, ÖJiaroflapa npHMeHeHHio Me- 
rOflOB TeopHH CJlynaHHblX ifyHKUHft H CTaTHCTHHeCKOH flHH3MHKH 
yflajiocb 6jih3k o  nofloflTH k  petueHHio flaiiHoii npoßjieMbi.

P a 3 p a 6 o T a n a  h y T B ep jK fleH a  HOBan M eTO flH Ka1 oixeHKH njiaBHO- 
CTH XO fla aBTOMOÖHJieft B eCTOCTBeHHblX flOpOJKHblX yCJIOBHHX [1]. 
X o t h  3Ta M eTOflHKa eme f la j ie x a  o t  coeep m eH C T B a , nocKOJibKy 
npHHHTbie H3MepHTejIH OUeHKH nJiaBHOCTH XO fla OTHOCHTejIbHbl, 
DHa b  CBoeM fla jib H eü m eM  P 3 3 b h t h h  b  c o o t b 6t c t b h h  c HaKonJieH- 
h h m  o n b u o M  pem H T yK a3 aH H y io  n p oö J ieM y  ä o  KOHiia.

B M e c T e  c  TeM , h Me io m n e c n  flocTHJKeHHH b  M eTOflHKe oueHKH 
nJiaBHOCTH x o f la  aBTOMOÖHJieft, O T p a m arom efi fleftCTBHTejibHbie 
jicjiobhh  h x  p a ö oT b i, cTaBH T Ha n oB ecT K y  ä h h  h B o n p o c  0 Bblpa- 
JOTKe 3K cn jiyarauH O H H O -TexH H necK H x T p eöoB a iiH Ü  k  nJiaBHOCTH 
x o a a  BHOBb n p oeK T H p yeM b ix  aBTOMOÖHJieft.

B n o p n flK e  nocTaHOBKH B o n p o c a  T a n n e  sKcnjiyaTauH O H H O -TexH H - 
leCKH e TpeÖOBaHHH tjlOpMyjIHpyiOTCH O. K. HpyTHHKOBblM  flJIH 
aBTOM oßHJieft pa3JiH H iioro Ha3HaneHHH f2],

M t o ö h  3aflaH H bie Texu n n ecK H e TpeÖOBaHHH k  BHOBb n p oe K T n p ye - 
HblM aBTOMOÖHJIHM fleÜCTBHTfcJIbHO OTBeqajIH  CBOeMy Ha3HaHeHHK), 
:ie o 6 x o flH M o  yM eTb  oöbeK TH B H o o iieH H BaTb n jiaB H ocTb  x o f la  aBTO- 
M0ÖHJ1H, a TaKJKe npaBHJIbHO OUeHHBaTb flOpO/KHble yCJIOBHH, B K0- 
ro p b lx  np0H3B0flHTCH 3Ta oueH K a. K pO M e T o ro , HeOÖXOflHMO HMeTb 
IHajIHTHHeCKHe 3aBHCHM0CTH, CBH3bIBaiomHe n ap aM eT p b l oueHKH 
[IJiaBIIOCTH XOfla H flOpOJKHbie yCJIOBHH C TeM , HTOÖbl KOHCTpyKTOp 
H ör n yT eM  cooTBeTC TByiom H X  pacneTO B  onpe fleJ iH Tb  onTH M ajibH bie 
k ap aM eT p b i noflBecKH .
| Be3 oflH O BpeM eH H oro peiueH H n b t h x  B o n p oc oB  h h x  pem eHHH na 
fp y ö o ft  n o jiy sM n H p H n ecK oö  ocHOBe B b ipaöoTaH H bie  TexHHuecKHe 
rp eöoß aH H H  k  nJiaBHOCTH x o f la  aBTO M oÖ H jieä He flocTH TH yT  ueJiH.

PaCCMOTpHM, B KaKOÖ CTdieHH C(})OpMyjlHpOBaHHble O. K. PIpyT- 
IHKOBblM 3KCnJiyaTaUH0HH0-TeXHHHeCKHe TpeÖOBaHHH K nJiaBHOCTH 
xofla aBTOMOÖHJiefi OTBenaiOT CBoeMy na3iiaHeHHio bo Bcex Tpex 
yKa3aHHbix HanpaBJieHHHx, 

riflaBHOCTb xofla HBjineTCH 3KcnjiyaTauH0HHbiM KanecTBOM aBTO- 
m o ö h j ih , xapaKTepH3yiomHiM ero cnocoÖHOCTb flOJiro flBHraTbCH b

H iiT ep B a jie  sK cn jiy aT au u oH H b ix  c K o p o c re ft  ö e3  H enpnH TH bix o m y -  
meHHÖ h  öb iC Tpofi yTOMJiaeMOCTH jHO fleii h jih  nOBpe>KfleHHH n ep e- 
B03HM0T0 rp y 3 a , OÖyCJIOBJieHHblX KOJieÖaHHHMH aBTOMOÖHJiH [3].

H c x o ä h  h 3 3t o t o  onp e fle jieH H H , c j ie f ly e T , h t o  ä j ih  o ö TjCKt h b h o h  
KOJIHHeCTBeHHOH OUeHKH nJiaBHOCTH XO fla aBTOMOÖHJieft HeOÖXOflH- 
MO ycTaHOBHTb CBH3b M eJKfly peJKHMOM KOJieÖaHHH aBTOMOÖHJiH Ha 
f lo p o r e  h  om ym eH H H M H  n ejioB eK a .

Xt,jiH ycTaHOBJieHHH KO jiHqecTBeHHoft oueHKH 3t o h  c b h 3 h n p o a e -  
JiaHa ö o jib m a n  p a ö o T a , O flH axo  e flH H oro  m h c h h h  n o  flaH H O M y b o - 
n p o c y  He flocTH TH yTO  BCJieflCTBHe ö o jib m o ft  c jio j k h o c t h  n p o ö jie M U . 
3 t HM OÖTjHCHHeTCH OTCyTCTBHe ÄO CHX HOp aÖCOJIKJTHOrO H3MepH- 
TejiH  nJiaBHOCTH x o f la  aBTOMOÖHJiH.

B T o p a n  npnuHHa —  n on eM y npHHHMaeTCH ce ftn a c  cpaB H H Tejib - 
Han oueH K a nJiaBHOCTH x o f la  h b TeopH H  h b HcnbiTaHHHx aBTO- 
MOÖHJiefl, OÖbHCHHeTCH TeM , HTO nJiaBHOCTb XOfla CymeCTBeHHO sa- 
BHCHT OT flOpOJKHblX yCJIOBHH, & TaK  KaK 3TH yCJIOBHH BeCbMa pa3 - 
H ooöpa3H bi h npaKTHHecKH HeT f lß y x  ynacTKO B f lo p o r  c t o jk ä c c t -  
BeHHblM X apaK TepO M  H3MeHeHHH MHKpOnpO(})HJIH, TO H pe3yJIbTa- 
Tbl HcnbiTaHHH MOTyT ÖblTb TOJIbKO CpaBHHTejIbHbIMH (eCJIH OHH 
He npoBOflHTCH na cneu naJ ibH b ix  a B T O flp o M a x ).

r io s T O M y  npH B cex  yc jioB H H x  npH BefleH H bie b  CTaTbe {2 ]  ou eu  
KH nJiaBHOCTH XOfla HBJIHIOTCH CpaBHHTejIbHbIMH, a He aÖCOJIIOT- 
HbiMH, KaK yT B ep jK fla eT  aB Top .

O f l i ia n o  flon ycT H M , h t o  o n p e fle jieH H e  aöco jiiO T H b ix  K pH TepneB  
oueHKH HBJlHeTCH npOTpaMMOH M3KCHMyM H MOJKHO, KaK 3T0 UIH- 
POk o  c e ftn a c  npnHHTO, oueH H BaTb n jiaB H ocTb  x o u a  cpaBH H TejibH bt- 
MH H3MepHTejIHMH. PaCCMOTpHM, B KaKOH CTeneHH B b ip a öoT a H H u e
O . K. npyTH H K O BH M  H3MepHTejIH OTBeHalOT HeOÖXOflHMbIM TpeÖO- 
B3HHHM.

Kau h b p a 3 p a öoT 3 H n oH  MeTOflHKe HcnbiTaHHH, aB T op  n p e flj ia -  
ra e T  b K an ecTB e H3MepHTeJisi oueHKH n jiaB H ocTH  x o f la  3 B to m o ö h -  
jie ft  H cn ojib 30B aTb  cp e flH ee  KB aflpaTH H H oe ycK op eH H e z CK, h s t o  
npaBHjibHO, nocKOJibKy HcnbiTaHHH noKa3biBaiO T, h to  Besinne fla>Ke 
H e ö o jib m n e  KOHCTpyKTHBHbie H3MeHeHH5i b n o flB ecK e  MeHsiiOT h 
cp e flH ee  KBaflpaTH H H oe ycK op eH H e. B M e c T e  c  TeM  äjisi oueHKH 
njiaBHOCTH XO fla aBTOMOÖHJieft, OCOÖeHHO B TSIHCeJlblX flOpOJKHblX 
yc jioB H H x  n pu  ö o jib m o ft  HepaBHOMepHoCTH BepTHKaJibHbix y c K o p e -  
hhh , n p e fljia ra e T c s i H cnoJib30BaTb b K an ecTB e H 3M epH Tejie fi MaK- 
CHM ajIbHHe BepTHKajIbHbie yCKOpeHHH Zrn H, TaK  Ha3bIBaeM UH, 
K03C[)(J)HUHeHT (}>OpMbI ü , O npeflejISieM blH  OTHOmeHHeM MaKCHM ajIb- 
h o t o  ycKopeH H H  k  c p e flH e n y  KBaflpaTH H H O M y e r o  3HaneHHio,

1 Bnepßbie 3Ta MeTOflHKa ÖbiJia n peflflO K eH a H . r .  riapxHjioBCKHM Ha 
ceMHHape n o  noflBecKaM b 1959 r . (flOKJiafl «ripHflOH<eHHe TeopHH BeposT- 
HocTeft k  HCCfleflOBaHHio paÖOTbi noflBecKH a b t o m o Öh jih »  ) . » o /i o p o ä c k  a "S
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n o  H am eM y MHeHHio, o 6 a  9 t h  n a p a M e ip a ,  K a »  h x  o n p e a e a n e T  
aBTOp, n p a K T H ie c K o ro  3HaneHHH He HMeiOT h  TO jibKo b b o a h t  n y -  
TaH H Iiy B H3BeCTHUe (JjaKTU.

C o r j ia c H o  npH BeaeH H O M y Bbirne o n p e a e a e H H io  naaBHOCTH x o a a  
aBTOMoÖHJia b  p a jp a ö o T a H H o ft  M eTOAHKe h  KaK  s t o  n p e a a a r a e r
O . K . n p yT H H K oß  [2 ], njiaBHOCTb x o a a  SKCnepH M eH TajibH o a o a * H a  
OnpeAeJIHTbCH B yCAOBHHX AAHTeAbHOrO ABHHCeHHH aBTOMOÖHAH c 
nocTOHHHbiMH CKopocTHM H Ha pa3jiHHHbix yn a c T K a x  A o p o r  C paB- 
HOMepHUM H3HOCOM.

n p H  9THX yCAOBHHX BO BCex CAyHaHX, KaKOB 6bl HH ÖblA H3HOC, 
(j>yHKHHH MHKpOnpOtjjHAH AOpOTH Ö yA eT  CJlyHaÜHOH H CTailHOHap- 
h o h , T a K o fl * e  ö y a e T  h  4)yHKUHH H 3M epneM bix BepTH KaabH bix 
ycK opeH H H . n o c j ie A H e e  n oK a3b iB aeT , h t o  b o  B cex  c a y n a n x  oueH Ka 
n jiaB H ocTH  x o a a  aBTOMoÖHAH aoa>K H a npoBO AH Tbcn eaHHbiM  o ö p a -  
30M He3aBHCHMO OT CTeneHH H3HOCa ÄOPOTH H HTO H3MepHTCJlH 
OHeHKH yCKOpeHHH AOAJKHbl ÖblTb CnOCOÖHbl AOCT3TOHHO OÖT>eK- 
THBHO CT3THCTHHeCKH O X apaK Tep iU O B aTb  9TH (JiyHKUHH.

S K cn ep H M eH T a jib H b ie  HCCAeaOBaHHH, n p oß eaeH H b ie  Ha H eK O T opu x  
aBTO M oÖ H .iax, nO K a3aau , h t o  aM n jiH TyA b i ycK op eH H ft BepTH- 
KaJibHbix K o a eöa H H ft noAHHHHKDTca H opM ajibH O M y 3aKOHy p a c n p e -  
AeaeH H H  B ep o flT H O cre fi h , ca ea o B a reA b H O , o h h  b  9t h x  c j iy n a a x  
nojiH O CTbio onpeaeAH iO TCH  cp eaH e ft KBaapaTH H H oft ycK opeH H ft. 
M aK C H M aA b H oe y c K o p e iiH e , n o a y n a e M o e  b  p e3 y jib T a T e  T a x o r o  9k c - 
n epH M eH Ta, HBAHeTCH b c jih h h h o h  c a yn a ftH o fi h n o9TO M y He M oxceT 
CAyacHTb oö'beKTH BH UM  H3M epH TeaeM  oueHKH aaH H b ix  ycK opeH H ft.

B o A b u ia a  o ö m a a  HepaBHOMepHOCTb ycK op eH H ft, n oa yn a eM a H  npn  
HCnblTaHHHX 3BT0M0ÖHAH B THJKeAblX ÄOpOJKHblX yCAOBHHX (H e  
CHHT3H ABHHteHHe c  HacTbiMH ya a p a M H  OÖ OrpaHHHHTeAH x o a a  
n o a B e co K , nocK O AbK y T a n an  e3 A a  b  T eneH ne A A H TeA bH oro  B p eM e­
HH B o o ö m e  H eßo3M o>K H a), n p H B eaeT  k  yßeAHHeHHio an cnep cH H  
h a h , h t o  t o  * e ,  c p e a H e ro  K B aapaTH H H oro  ycKopeH H H . 3H aH H e 
ycK opeH H H  n 03B 0 A fleT  yK a3 aT b  C BepOHTHOCTblO, ÖAH3KOH K eAH- 
HHHe, K3KHMH Ö yA yT  H MaKCHMaAbHbie ycKopeH H H .

npHHHTO CHHT3Tb CAynaHHOe COÖblTHe npaKTHHeCKH HeB03M0>K- 
h hm , ecAH BepoHTHoeTb ero noHBAeHHH MeHee 0,007. npnaep>KH- 
Baacb 9Toro h ah  ApyroTo noÄOÖHoro ycAOBHH h npeanoAaraH, 
HTO BepTHK3AbHbie yCKOpeHHH nOAHHHHHDTCH HOpMaAbHOMy 3aKOHy 
pacnpeaeaeHHa BepoHTHOCTefi co cpeaHHM 3HaneHHeM Zo, 6ah3khm  
K HyAIO, M05KH0 AAH OnpeAeAeHHa B03M0JKH0T0 3H3HeHHa MaKCH- 
MaabHoro BepTHKaAbHoro ycKopeHHH z m HanncaTb caeayioiuee, 
noAyneHHoe TeopeTHnecKH, paßeHCTBo:

zm ~ >̂63a'(;K.
E c a h  cHHTaTb, h to  MaKCHMaabHoe B epTH K aabH oe ycaopeHHe z m 

npaKTHHeCKH h cbo3m o>kh o, ecAH  BepoHTHoeTb ero noaBaeHHfl M e­
Hee 0,001, t o

z m  ~  3 ,3 2 z Ck -

TaKHM 0Öpa3OM, MO>KHO '/TBepWAaTb C BepOHTHOCTbK), ÖAH3- 
k oh  k eAHHHue, h to  b CAynae HopMaabHoro pacnpeaeAeHHH MaK- 
CHMaabHbie y c K o p e n n a  npHMepHo b 3 pa3a öoabine cpeaHero KBaa- 
paTHHHOTO 3HaHeHHH.

3 th TeopeTHHecKne cooTHoineHHH xoporno noaTBepncaaiOTCH 
npOBeaeHHbIMH Ha.MH HcnbiTaHHH.MH H MHOTHMH ApyTHMH HCnblTa- 
HHHMH.

T a K , H anpH M ep, b CTaTbe [2 ] Ha ocHOBe n p oß eaeH H b ix  HcnbiTaHHH 
4>opM yAH pyioTCH  TexH H necKH e T p eöoB aH H a  k  naaBHOCTH x o a a  rp y -  
30Bbix aBTO M oÖ H aefl o ö m e r o  Ha3HaneHHH Ha M aaoH 3H om eH H bix  a o -  
p o r a x  c a e a y io m H M  o ö p a 3 0 M : «n p n  AßHjKeHHH aBTOMOÖHaa co  
CpeAHeKBaapaTHHHOH BbICOTOft HepOBHOCTefl MHKpOnpo4>HAH AO
1,5 c m  cpeaH eK B aapaTH H H b ie  3HaHeHna B epTH KaabH bix  ycK opeH H ft 
n o a p e c c o p e H H o fl n acTH 1 r p y * e H o r o  3 b to m o 6 h a h  He aoa>KHbi n p e- 
B b iiuaTb 7 M jc e K 1, a  M aKCHM aAbHbie 20  u / ce ic2 n pn  a io ö o ft  c k o p o ­
c t h  B n aoT b  a o  M aK C H M aabH oß ». K a n  bh ähm , OTHOiueHHe yK a3aH - 
HblX aBTOpOM yCKOpeHHH ÖAH3K0 K TpeM .

B  H eK O Topb ix  c a y n a n x  yK a3 aH H oe c o o T H o m e m ie  M o ik eT  H a p y - ' 
u ia T b ca . 3 t o  n poH 3 0H aeT  T o ra a ,  K o ra a  3aK on  p a c n p e a e a e H H a  Be- 
p o a T H oc T e ft  ycK opeH H H  ö y a e T  cym ecT B eH H o  OTAHHaTbca o t  H op- 
M a a b H oro . O ö y c a o B A H B a e T c a  9 t o  pa3HbiMH npHHHHaMH. H a n p H ­
M ep, b c a y n a e  ABHXKeHHa aBTOMOÖHaa b T a x e a b ix  a o p o * H b ix  
y c a o B H a x  h c  TaK o ft ö o a b in o H  C K opocTb io , K o ra a  n p o H c x o a a T  
n acTb ie  y a a p b i o ö  orpaH H H H TeaH  x o a a  noABecKH .

T a x o e  HBaeHHe M oaceT H a ö a ro a a rb c a  y  B cex  aBTOM oÖHaefl, h o  
ABHHCeHHH B TeHeHHe AAHTeAbHOTO BpeMeHH B 9THX yCAOBHHX He 
Ö ya eT  n p oH cxoA H T b , h ou eH K a  naaBHOCTH x o a a  3 b to m o ö h a h  He 
HMeeT C M U caa .

Ba>KHo apyroe  —  KaKOBa CKopocTb 3 b to m o Ö h a h , npn KOTopofi 
B03HHKaeT Taxoe HBaeHHe, h KaK sxcnepHMeiiTaabHo ee onpeae-
AHTb.

Ä a H H a a  CKopocTb H M eeT ö o a b u io e  n p aK T H aecK oe  3HaaeHHe: OHa

1 CaeflOBa-io 6u  yKa3aTb, ra e  HeoßxoaHMO H3Mep«rb sth  ycnopenHb .

o n p e a e a a e T  noaBHJKHocTb h np0H3B0AH TeabH 0CTb aBTOMOÖHaa h 
nogTO M y b T exH H aecK H x T p e öo B a H H a x  e e  H e o öx o a H M o  o ro B a p K - 
B3Tb OCOÖO. HeOÖXOAHMO TOAbKO, HTOÖbl 9Ta C K opocTb  B C eraa  Öbi­
A a  ö o a b in e  h ah  paBHa n p e a e a b H o fl c k o p o c th ,  H e o ö x o a H M o fl no 
AHHaMHKe aB TO M oöu aa  B '3 a a a H H b ix  aop o>K H b ix  y c a o B H a x . B  n p o- 
th b h o m  c a y a a e  ö y a y T  oaeBHAHbi H ea o cT a T o a H a a  anH aM H aecK aa  
eM K ocTb  n oaß ecK H  h HecooTBeTCTBH e e e  napaM eTpO B  H eo öx o a H - 
mmm TexHHnecKHM  TpeöoB aH H aM . J3,ah 9 K cnep H M eH TaabH oro  o n p e -  
AeaeHHH n p e a e a b H o fl c k o p o c th  m o>kho 3 a a a T b  M HHHM aabHoe hhc- 
a o  y a a p o B  o ö  orpaH H H H TeaH  x o a a  n oaß ecK H , a o n y c a a e M b ie  npH 
9T0H CKOPOCTH Ha eaH H H uy n p oH a eH H o ro  nyTH .

X (pyrH M H  npHHHHaMH cym ecT B eH H o ro  OTKAOHeHHa 3aKOHa p a c - 
n peaeaeH H H  B ep oaT H ocT e ft ycK opeH H H  B epTH K aabH bix  K oaeöaH H Ü  
o t  H op M a a b H oro  M o ry T  öb iTb  H eaH H eftH ocTb y n p y r n x  x a p a K T ep H ­
CTHK h xapaK TepH C TH K ram eH H H  K oaeöaH H H  n o a B e c o K  3 b to m o ö h -  
a h . n T o Ö H  yn ecT b  B03Mo>KHbie c a y n a n  b p a3 p aöoT aH H O fl m c to a h -  
Ke HcnbiTaHHH [1 ], b n o p a a K e  H aK onaeH H a 9K cnepH M eH TaabH bix  
AaH H bix peK O M eH ayeT ca , noM HM o o n p e a e a e H H a  c p e a H e ro  K B a a p a ­
THHHoro yCKOpeHHH, CTpOHTb AAH nOAHOTbl OUeHKH naaBHOCTH XO- 
a a  K pH B yio  p a c n p e a e a e H H a  B ep oa T H ocT e ft  a M n a H T ya  BepTH Kaab- 
HblX yCKOpeHHH. 3 t 0  n03BOAHT B AaAbH eH H ieM  yTOHHHTb KaK ca- 
M y iM eT oan K y HcnbiTaHHH naaBHOCTH x o a a  aBTO M oÖ H aefl, TaK  h 
ö o a e e  pa3yM H o noaoÖ TH  k  B b ip aöoT K e TexHHHecKHx TpeöoßaH H H  k 
naaBHOCTH x o a a  BHOBb n p oeK T H p yeM b ix  aBTOM OÖHaeö.

H 3  CK a3aH H 0ro Bbirne Bb iTeKaeT h a p y r o e ,  h to  H e u e a e c o o ö -  
pa3H o H cnoAb30B3Tb b K an ecTB e K pH T epn a  HepaBHOMepHOCTH ko- 
aeöaH H H  TaK H a3biBaeM bifi K oa^ ^ H U H eH T  (JiopMbi ycKopeH H H  Bep- 
TH KaabH bix K oaeöaH H H  a , KOTopbift KaK h M aKCHM aabHoe y c K o p e -  
HHe ö y a e T  BeaHHHHOH cayn aH H oft.

E cah o öp a T H T b ca  k HCTOHHHKy [4], y  K O T o p o ro  3aHMCTBOB3HO 
9T0 nOHHTHe, TO nOA K094>Cj)HUHeHT0M (jiopM bi KpHBOH KOAeÖaHHH 
ö y a e T  noH H M aTbca coBep ineH H O  a p y r a a  BeaHHHHa. n o a  KoatJiiJiH- 
UHeHTOM (JiopMbi n oH H M aeTca  OTHOiueHHe c p e a H e ro  K B aapaTH H H o­
r o  KpHBofl K oaeöaH H ft k  cp e a H e M y  e e  3HaneHHio, h to  a e a a e T  9 t o t  
K09i(H{)HUHeHT He CAyHaüHbiM, a CTaTHCTHHecKH x o p o u io  o n p e a e a a -  
eMOH BeaHHHHOH.

M e T o a H K a  on p eaeaeH H H  HepaBHOMepHOCTH K oaeöaH H H  BepTH- 
K aabH b ix  ycKopeH H H  a o a jK H a  o n p e a e a H T b c a  cneK TpaabH b iM  c o c ia -  
bom  9 to h  4>yHKUHH, x ap aK T ep H 3 yeM o ß  cneK TpaabH O H  n aoT H ocT b io  
h ah  e e  4>yHKUHeft K oppean u H H .

n pH M eH eH H e 9THX BeAHHHH HAH K3K0H-AHÖ0 ApyTOH BeAHHH­
Hbl, HX 3aMeHHIOIUeH ( h o  He a ) ,  ÄOA}KHO ÖblTb p e3 yabTaTO M  Ha- 
KonaeHHH co oT B eT C T B y io iu ero  o n u T a  h u a a b H e fiin e ro  pa3BHTHH 
MeTOAHKH HCnbIT3HHH naaBHOCTH x o a a  aBTOMOÖHAeft.

TexH H n ecK H e TpeöoßaH H H  k  naaBHOCTH x o a a  aBTO M O önaeft B cer- 
a a  A O A ÄH b l ÖblTb TeCHO CBH33HbI CO CT3THCTHHeCKHMH X ap aK T e- 
PHCTHK3MH MHKponpO(J)HAH AOpOT, nOCKOAbKy H3MepHTeAH OUeHKH 
naaBHOCTH x o a a  cy iuecTB eH H o 3 3 b h c h t  o t  yK a3aH H b ix  x a p a K T e ­
pHCTHK.

3 a a a H n e  xapaK TepH CTH K MHKponpoiJiHaH T o a b K o  cp e aH e ft K B aa- 
paTHHHoft BeaHHHHofi Bb icoT HepoBHOCTeft h  H a n ö o a e e  BeposiTHbi- 
m h  paaM epaM H  b h ö o h h  na  a o p o r e  h a h  oueH K a b w c o t  HepoBHOCTeft 
MHKpOnpOljlHaH HeCKOAbKHMH H3M6peHHHMH TpeXM eTpOBOft peftKOft 
He noK a3aTeabH b i h  He n oa H o  xap aK T ep H 3 y iO T  ocoöeHHOCTH m h k - 
pOnpOl()HASI.

OcHOBHOfi CTaTHCTHHeCKOft XapaKTepHCTHKOft MHKponpOtjlHAH 
a o p o r n  HBAHeTCH e e  (jiyHKUHH K oppean u H H , o n p e a e a n io iu a H  KaK 
cp eA H io io  KB aapaTH H H yio  b u c o t  HepoBHOCTeft a o p o r n ,  TaK  h e e  
cneK TpaabH b ift co cT aB , x ap aK T ep H 3 yeM b ift cn eK T p aa b H o ft n ao T - 
HOCTbK). HMeHHO 9Ta CTaTHCTHHeCKaH XapaKTepH CTH Ka AOAJKHa 
yHHTblBaTbCH B TeXHHHeCKHX TpeÖ0B3HHHX K naaBHOCTH x o a a ,  e ca n  
HeOÖXOAHMO, HTOÖbl AaHHbie TpeöoßaH H H  ÖblAH AOCTaTOHHO OÖT>eK- 
THBHblMH.

JXnst 9K cnepH M eH TaabH oß  n poß epK H  naaBHOCTH x o a a  aBTOM o- 
ö n a e ft  b M eT oan K e [1 ], a TaK>Ke h b p a ö o T e  [2 ] yK a3aH O , h to  c a e -  
a y e T  B b iön paTb  HecKOAbKo a op on cH b ix  ynacTKO B c  pa3AHHHbiM th -  
noM  h cocTOHHneM  MHKponpoiJiHaH, n p o a e ra io m H X  n o  poBH oft 
MeCTHOCTH Öe3 3aMeTIIbIX yKAOHOB o ö iu e ft  npOTH>KeHHOCTbIO 150—  
250  m. y  Bb iöpaH H bix ynacTKO B a o p o r  aoa>KeH  öb iTb paBHOM epHbift 
h 3 h oc  n o B ep x H o c rn  n o  bcch  a a H iie .

n p O B eaeH H b ie  HaMH HCnbnaHHH B nOaOÖHblX yCAOBHHX HeKO- 
T o p b ix  aerK O B bix  aB TO M oöhae fi TophK O B C K oro  aB T 0 3 a B oaa  n o x a -  
3bIBalOT, HTO H3MeHeHHH AHCnepCHH OT CKOpOCTH A B H *eH H H  y  
K aJK aoro  H3M epH BiuerocH  n p o u e c c a  noanuHHiOTCH o a h o A o ö m e fi  
3aKOHOMepHOCTH. P e3 yA b T a T b i HcnbiTaHHft, n p oB eaeH H b ix  Ha pa3- 
HblX T n n a x  a o p o r ,  OTAHHaiOTCH TOAbKO HeKOTOpbIMH nocTOHHHbiMH 
K09(j)4)HUHeHTaMH, X3paKTepH3yK)IUHM H THn H COCTOHHHe MHKpO- 
npO({>HAH a o p o r ,  Ha KOTOpblX npOBOÄHAHCb HCnbIT3HHH.

H a  pn c . 1 noKa3aH O , KaK H3MeHHeTCH a n cn ep cH H  aM n aH T ya  
OTHOCHTeabHbix B epTH KaabH bix  K oa eöa H H ft K y30B a h K o a e c  3 aa n e ft  
n oaß ecK H  aBToM oÖHAH T A 3 -2 1  « B o a r a »  b 3aBHCHMOCTH o t  c k o p o ­
c t h  ABHJKeHHH. 3 t h  33BHCHMOCTH (cnAouiHue a h h h h ) noayHeHU
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AAHTeAbHbIMH HCnWTaHHHMH 3BT0M0ÖHAH B eCTeCTBeHHblX ÄOpOJK- 
Hbix ycjioBHHX h (pHKcauHH npouecca c noMombio 3AeKTpoHMnyAbc- 
hhx caemaKOB [5], KpHBaH 1 o thochtch  k accjiaAbTHpoBaHHoft 
uopore^ KpHBan 2  —  k öyAbiHCHoft, a KpHBan 3  —  k bhöhtoh  
npocenoHHoft uopore.
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P hc. 1.

80 100 v  KM/ i

B HacTonwee BpeMH yKa3aHHbie MeTOAU pacneTa pa3paöoTa- 
Hbl npHMeHHTejlbHO K TaKHM aBTOMOÖHAHM, y KOTOpblX MOJKHO 
npeflnojioiKHTb, h t o  xapaKTephcthkh ynpyrocra h conpoTHBJieHHH 
aM0pTH33T0p0B nOÄBeCKH AHHeÜHbl. OAHaKO, KaK H3B6CTHO, BO 
m h o t h x  cAynanx, ocoöeHHO aan rpy30Bbix aBTOMoÖHAeft h aBTO- 
MoÖHJieft cneunajibHoro Ha3HaHeHHH, yKa3aHHbie xapaKTep hcthkh 
HejiHHenHbi. noAOÖHbie MeTOAbi pacneTa He TOAbKO eme He pa3pa- 
6oTaHbI, HO THKHe 33Ä3HH npHMeHHTeAbHO K paCHeTy aBTOMOÖHAb- 
HOH nOÄBeCKH He CTaBHAHCb. 3aMeHa AefiCTBHTeAbHblX AOpOJKHHX 
yCAOBHH KaKOÜ-AHÖO eAHHHHHOft HaHÖOAee BepOHTHOH nO AAHHe H

Dz
MZ/ceK‘t

3,0

1,5

1
Sl j

/,
1 ^ w/ // 

/O P
l^ = P ________

2 0

H ecM O Tpn  Ha CAynaftHbift x a p a K T e p  pacn peu eA eH H H  HepoBHO- 
e r e il,  Ha KaiKAOM  MHKponpocJiHAe A o p o r n  n oA yH H A acb  neTK an  K a p - 
THH3 3aKOHa H3MeHeHHH AH cnepcH H  n p o u e c c a  OT CKOpOCTH ÄBH- 
iKeHHH aBTOMOÖHAH.

n p oB eA eH H b ie  TeopeT H necK H e H ccAeAOBaiiHH  noKa3biBaiOT, hto 
Bce 3TH p e3 yA b T aT b i, noA yn eH H b ie  n o c a e  AAH TeabH bix  HcnbiTaHHft, 
M oryT  öb iTb  HaÜAeHbi TeopeTH H ecKH  (u iT p H xoB b ie  ahhhh ) ,  bcah 
AAH B cex  THnOB Ä o p o r ,  Ha KOTOpblX npOBOAHAHCb HCnblTaHHH, 
B3HTb OAHH H TOT * e  BHA (pyHKUHH KOppeAHUHH MHKpOnpO(}>HAH H 
MeHHTb TOAbKO K03(fKl)HUHeHTbI KOppeAHUHH —  AHCnepCHIO D q, 
HaCTOTy ß H K03(j)<J)HUHeHT d  B 33BHCHMOCTH OT THna ÄOpOTH [5 ].

To ace caMoe noATBepacAaeTcn h ApyruMH HcnbiTaHHHMH aBTO- 
MOÖHAeft, npOBeAeHHbIMH Ha TopbKOBCKOM aBT033B0Ae. Ha pnc. 2 
npHBeaeHbi AHcnepcHH ycKopeHHft BepTHKaAbHbix KOAeöaHHft Ha 
33AHHX CHAeHbnx aBTOMOÖHAefl TA3-21 «B o a ra »  h TA3-13 
«M afixa», noAyneHHbie TaKuce AAHTeAbHbiMH HcnbiTaHHHMH na 
3CC))aAbTHpOBaHHOH (KpHBbie 1) H ÖyAbIJKHOH (KpHBbie 2 )  ÄOpO- 
rax. H3 pHCyHKa BHAHO, HTO KpHBbie 3aBHCHT OT TOTO, KaK OTAH- 
H3IOTCH K03(j)(})HUHeHTbI KOppeAHUHH MHKpOnpOtjlHAH OÄHOft AOpO- 
TH OT Apyrofl.

Ecah n o A o ö u o e  eme noATBepAH TCH  HcnbiTaHHHMH A p y r n x  aB ­
TOMoÖHAeft P33AHHHOTO TH na, TO 3T0 ÄOKaHCeT, HTO HeT H e o ö x o -  
AHMocth npoBO AH Tb HcnbiTaHHH n o  o n p e A e a e H H io  naaBHOCTH x o a a  
aBTOMoÖHAeft Ha pa3AHHHbIX THnaX Ä o p o r  H MOHCHO OrpaHHHHTbCfl 
HcnbiTaHHHMH TOAbKO Ha OÄHOft A O p o re , XapaKTepH O ft AAH 3KC- 
n ayaTauH H  ahhhoto TH na aBTOM oÖHAeft. 3 to  3HanHTeAbHO oÖ A er- 
hht KaK M eTO AH Ky npoßeAeH H H  HcnbiTaHHft n o  onpeA eA eH H io  nAaB- 
HOCTH XOAa, TaK  H BbipaÖOTKy TeXHHHeCKHX TpeÖOBaHHft K 3KC- 
nAyaTauHOHHOM y K an ecT B y  aBTOM oÖHAeft.

3 a A a ß a n  T exH u n ecK u e T peöoßaH H H  k  nAaB H ocTH  x o A a  BHOBb 
n p oeK T H p yeM H x  aBTOM oÖHAeft, H eo öx o u H M o  OAHOBpeMeHHO B o o p y -  
WHTb KOHCTpyKTOpa cooTBeTCTByioiU H M H  MeTOAaMH pacH eT a.

a o

P hc. 2.

60

Bb icoTe HepoBHOCTbio CHHycoHAHoft ipopM bi, He ro B o p n  y * e  o upy- 
ru x  H eoöxoA H M b ix  y n p o m a io m H x  npeAnoAOJKeHHHx, A ß A aeT  s to t  
paCHeT KpaftH e yCAOBHbIM H AaAeKH M  OT AeftCTBHTeAbHOÜ p a ö o ib i  
aBTOMOÖHAH H e r o  nOÄBeCKH.

B c e  CKa3aHHoe Bbirne npHBOAHT k BbiBOAy, hto, xo th  B o n p o c  
0 BbipaÖOTKe TeXHHHeCKHX TpeÖOBaHHft B nA3BH0CTH XOAa aBTO­
MoÖHAeft h a K TyaA eH , oah3ko b H a cT o n m ee  BpeMH öe3  H aK on u e- 
hhh cooT B eT C T B y io iu ero  onb iT a  HcnbiTaHHft nuaBHOCTH x o A a  aBTO- 
MOÖHAeft Ha OCHOBe OÖbOKTHBHblX KpHTepHeB OUeHKH 3TOTO KaHe- 
CTB3 Öe3 H3KOnAeHHH A0CT3T0HH0 UOAHblX CBeAeHHÜ 0 CTaTHCTH- 
HeCKHX XapaKTepH CTH KaX MHKpOnpOljlHAH paenpO CTpaH eH H H X TH- 
noB A o p o r  ,h p a3 p aöoT K H  cooT B eTC TB y iou iH x  MeTOAOB p a c n e T a  p e - 
UieH ÖbiTb He M O *e T .
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H e T b ip e x T a K T H o ro  K a p ö fo p a T O p H o ro  f lß n ra Te A fl

B. f l.  M y P A B b E B

M o c k o b c k h h  3 B T 0 3 B B 0 A  K M eH H  J lH x a n e B a

T I  J1H BHBOÄa nojiysMnHpHBGCKOH 4>°PMyJiu > npeACTaB AH iom eft 
/ A  BH euiH ioio xap aK TepH C TH K y K a p ö io p a T o p H o ro  neTbipexTaKTH O - 
r o  Ä B H ra T e jis , ß yu eM  CHHTaTb, h t o  H3BecTHbi HHCAa oßopoTO B  k o - 
jieH M aToro  B a jia , cooT ß eT C T B y io iiiH e  MaKCHMajibHbiM 3HaneHHHM kmuhx pa3AHHHbie OTHomeHHH

.H onycTH M , h t o  HMeioTCH neTb ipe ocpeÄ H eH H b ie  C K opocTH b ie X a ­
paKTepHCTHKH, n ocT p oeH H b ie  ä j ih  q eT b ip ex  rp y n n  Ä B H raT eA eft, HMe-

3(})(})eKTHBHOH MomHoeTH h KpyTHiuero MOMeHTa, a TaK*e 3Hane- 
HHH MaKCHMajlbHOH MOIUHOCTH ÄBHTaTCJIH.

3aBHCHMOCTb MOIUHOCTH H K p yT H IU ero  MOMeHTa OT HHCAa 0 C0 - 
pOTOB npeÄCTaBH M  B BHÄe

M  =  M e ( A - l - B n x +  Cnyy, |

N = N e { A n - \ B n x + x -\ -Ct iy + x ) , )  (1)

rue A, B, C —  HfcH3BecTHbie «oac|)(J)HUHeHTbi;
x, y —  neH3BecTHbie noKa3aTeuH;

M, N, n —  TeK yu iH e 3HaneHHH K p y T H iu e ro  MOMeHTa, sfjitjieK-
THBHOÜ MOIUHOCTH H HHCAa OÖOpOTOB;

N e, M e —  MaKCHMaJILHaH MOlUHOCTb ÄBHraTeÄH H COOTBeT- 
c T B y io m e e  eft 3H aqeH H e K p yT H iu ero  MOMeHTa.

B TOHKe MaKCHM3ÄbH0H MOIUHOCTH HMeeM

d N

d n
=  0; A  +  { x + \ ) B n xe + { y  +  \ )  Cn^ =  0;

(2 )

M  =  M e; A  -f- B n *  -f- C nxe =  1,

dn
■■ 0 h x B n x —1

M +  y C n % T 1 = 0 , (3)

M e
1 —

M

n e

y - x

, 1 /  n M  \ y - x  f _ n _ Y  _  _1_ /_n_\. 

ne I x  \ ne j  \ n e )  y \ ne }

M e \ n e }

hto ÄaeT B03MoiKHOCTb onpeueÄHTb HeH3BecTiibie noKaaa-

‘ M

n e
. 06o3H aH H M  3 th  X ap aK T ep H ­

CTHKH COOTBeTCTBeHHO HHAeKCaMH O, b , C, d . Ha KaiKÄOH H3 3THX

TÄe t le —  HHCAO OÖOPOTOB, COOTBCTCTByiOIUee MaKCHMajlbHOH 
MOIUHOCTH ÄBH raTeÄH .

B TOHKe MaKCHMaAbHoro KpyTHiuero MOMeHTa HMeeM

d M

TÄe Hm  — • HHCAO OÖOpOTOB, COOTBeTCTBylOIUee MaKCHMaAbUOMV 
K p yT H iu eM y MOMeHTy.

PeUIHB COBMeCTHO ypaBHeHHH (2 ) H (3 ),  nOAyHHM

M  1
! l —  — ) x

(4)

Phc. 1. XapaKTepHCTHKH KpyTHiuero MOMema aBTOMoÖHAbHbix 
Ä B H raT eA eft:

/ —  O o p a  9 AI 2 —  3HJI-164; 3 —  3H JI-110 ; 4 —  J le  P a a ;  5 —  3HJI-130; 
6 —  O o p Ä  5,5 a \ 7 —  n o p u ie .

XapaKTepHCTHK B03bMeM Ä B e TOHKH 1 H 2. XUIH K3IKÄ0H H3 Xa- 
paKTepHCTHK MOWHO, HCnOAb30B3B (JiopMyAy (4 ),  HanucaTb

l - (  —  ) | =  —  I —  ! X
M p ■ M ia

Ma

X

X Iah  HaxoiKÄeHHH HeH3BecTHbix noKa3aTeAeft x u y peuiHM ypaB­
HeHHe (4) c yneTOM peaAbHbix CKopocTHbix XapaKTepHCTHK aBTO- 
MOÖHAbHblX HeTbipeXTaKTHHX KapöiopaTopHbix ÄBHraTeAeft.

T a K H e  XapaKTepHCTHKH a a h  Ä B H raT eA eft C pa3AHHHbIM MaKCH- 
M aAbHblM HHCAOM OßopOTOB nOKa3aHbI Ha PHC. 1 B BHÄe 33BHCH- 
MOCTH

X

M i b — M i t  r  /  n M

Mbe [  \ ne } a

X
V n be

H T. Ä.

Bbiöpaß

3 t H  XapaKTepHCTHKH HMeiOT pa3AHHHble 3H3HeHHH OTHOUieHHH 

n M  

ne
TeAH x  h y  c  n oM o m b io  C A e Ä y io u ie ro  H CK yccTBeH H oro npneM a .

’ j h h V  1 1 7  n U jy

\ n be )  J y A  nbe )

nxa nib n xe h X d

nae nbe nce nde

nia n2b n2c nid

nae nbe nce nde

(7 )

(8 )
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h Bbm a n ooa ep eÄ H O  n oJ iyaeH H H e ypaBHeHHH, 6 y a e M  HMeTb 

M i a  —  M s a

M a . \  ” • / «

M ib  —  M ib

M.be
1- ( nrA y - x

=  ~ (  k \ ~ k 2 ) X  

M ic  — M iß  ,  ^ nM  J
M r

(  JJm  

\ n e

\y—x

\ / b  

y —x  [  n y - x

b
(9)

M xd — M id

M,de

M y - x

d

-  —
/ 'Ml
V n e

y ~ x  _  ( nM  V -  

\ " «

(1 0 )

P a ä Ä e jiH B  ypaB H eH H e (9 )  na ypaB H eH H e (1 0 ) ,  n o a ym iM  oKOHua- 

TeahHO

n M
P h c . 2. C o o T H om eH n e  Me>KÄy  h koscJu p h u h c h t o m  n p u c n o c o ö -

ne
M mnv

JIHeMOCTH
M e

ÄJ1H aBTOMOÖHJIbHblX Ä B H raT ea e fi.

npaKTH H eCKH  HCn0JIb30B3Tb (jlO pM yabl (1 2 )  H (1 3 )  ÄJ1H p acn e- 
TOB MOJKHO TOJIbKO B TOM CJiyqae, eCJIH H3BeCTH3H 3aBHCHMOCTb

OT M aKCH M aabH oro HHCJia OÖOpOTOB n e. T a K y iO  3aBHCHMOCTb

Ml, ■ M ia

M a
1 —

y - x
M i b —  M ib  

M be
1 —

y - x nM y - x 

ne Ja

‘M y - x

Mi ■Mi

Mc

y - x
M id  — M id  

Mde
1 —

2 M \ y ~ x

n e J d

n M  \ y - x

n e

lM
y - x (1 1 )

H cn oJ ib 3 yn  naH H bie p n c . 1, m o ä h o  H a ft™  H H caeHHoe p e in e iiH e  
ypaBHeHHH (1 1 ) .  n p o a e a a B  H eoöxo flH M b ie  BbiuHcaeHHH, n oa yu a eM  
3HaHeHHH X  K y . C TOHHOCTbK) ÄO UejIOTO HHCJia OHH OKa3ajIHCb
paBHUM H: t/ = 2 ,  j c = 1 .  noA C T aB H M  3H3HeHHH y  h x  b yp aB H e­

HHe ( 4 ) :

1M

M e
I .

biß J  big \ t ig  J 2  \ rig  J J

(1 2 )

3 to noHTH nojiHOCTbio c o B n a ^ a e T  c  oähoh H3 (J iopM ya, n p e u a o -  

HCeHHHX <J>. X(- XnbICTOBbIM1.
JI.J1H onpeueaeiiHH BiJxJieKTHBHOH moiuhocth ÄBHraTeJiH öyueM

HMeTb

J L
Nr

n

big

lM

J n M \  % / ± \ _ I ( ± \ 3] _
I  n.e 1 +  n e \ n e )  2  \ b i g j

(1 3 )

H 3  CpOpMyjIbl (12) MO>KHO yCT3H0BHTb 33BHCHM0CTb B3>KH0r0 
ÄUH oueHKH ÄHHaMHHeCKHX KaHeCTB ÄBHTaTejIH  K03(})(})HUHeHTa

M r
n pH cn ocoß jiH eM ocTH

Mr
• OT OTHOUieHHH

biß
M„

Mß

"M

biß
(1 4 )

^ Im oT
H a  puc. 2 noKa3aH bi (jiaKTH necKH e cooTHOiueHHH M e * Ä y  

n M
M e

bie
ä h h  ß o j ib m o r o  uHCJia aBTO M oßnjibH bix K a p ö iop a T op H b ix

Ä B H raT e jie fi pa3U H H H oro K o n c rp y K T H B iio ro  HcnoJiiieUHH. H ecM O Tpn  
Ha ecTecTB eH H bifl b  s t o m  c a y n a e  p a 3 ß p o c  Tonen  (u aH H b ie  ä h h  n o- 
CTpoeHHH pHC. 2 B3HTbI H3 p&3HH>IHbIX HCTOHHHKOB), 33BHCHM0CTb
(14) coöaiOÄaeTCH uocTaTouHo xopoiuo.

1 X u h c t o b  <5. JI. T a r o B b ie  ip a c u e T u  r y c e H H H H b ix  u  KO Jiec-
H b ix  M au iH H . OHTH, 1937.

m o ik h o  n oayu H Tb , o ß p a ß o T a B  AaH H bie, npHBeueHHbie Ha pn c . 3. 
P e3 y jib T a T b i o ö p a ö o T K H  HaHeceHbi Ha pnc. 1 b BHue iu tp h x o b h x  
UHHHH. H cK O M aa  33BHCHM0CTb Bbipa>KaeTCH tflOpMyJIOfi

=  k n 0 ' 2 . (1 5 )

,H,jih HHJKHeKaanaHHbix UBHiaTeaeii, a T aK *e  äjih HeKOTopwx 
BepxHeKaanaHHbix ÄBHraTeaeö, HMeroiunx KapöropaTopbi c  nepe- 
MeHHbiM ÄH(J)4)y30poM (HanpHMep, rana S u ) ,  k = 0,075-1-0,10; 
äjih ßoabuiHHCTBa coßpeMeHHbix BepxHeKaanaHHbix ÄBHraTejieft
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P hc. 3. CooTHomeHHe M e*Ä y  nncaaMH oßopoTOB MaKCHMaabHoü 
MOIUHOCTH H MaKCHMaabHoro MOMeHTa ÄJIH KapßropaTOpHMX ^BH-

raTeaeft.

aencoBux h rpysuBbtx aBTOMoÖHaeft t  ÄByxKaMepHbiM h MHOro- 
KaMepHbiMu KapöiopaTopaMH £=0,10h-0,125, a uaH (JiopcHpoBaH- 
Hbix ÄBHraTeaeü cnopTHBHbix h roHOHHbix aBTOMoÖHaefl c mhoto- 
Kap6lOpaTOpHblMH CHCTeMaMH HaH BnpHCKOM TOnaHBa f t “  
=0 ,125^0 ,10. ,,
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6 AßTOMOÖMJlbHasi npOMbllUJieHHOCTb JVs 1, 1966 r.

C yqeTOM (JiopMyAbi (15) m oäho noAynHTb oKomaiejibHbie (Jiop- 
Myjibi äah pacneTa CKopocTHoft xapaKTep hcthkh ÄBHraTeaa:

Me  [_3_
A f.

N  =

1 - f t n “

N .

1 - k n 0’3 [(■
_2kno . ^ J L  +

(17)

dM
dB

=  — Me
1 — -
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u m
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~ Me
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1 — -

HMeTb

—  = 0 ,0 1 2 5 n °> 2 
Me e

n 

n e
(1 9 )

1 — ß  1

H3 BbipaHceHHH (19) c.TeÄyeT, h t o  b Tonne MaKCHMaAbHoro Kpy- 
THiuero MOMeHTa, t . e. npn n = n M

—  0,0125/z®'2.
Me

(2 0 )

X Ijih  ÄBH raTeJ iefi c  6b iC TpoxoA H oC Tb io  He Bbirne 7000  o6/m uh  
norpeu iH O CTb He n p eß b im a eT  7 ,5 %  o t  3HaneHHH K p y T n m e ro  MOMeH­
Ta  B TOHKe MaKCHMHJIbHOH M01UH0CTH.

IlocKoabKy BejiHnHHa k  3aflaeTCH c TonHocTbio 0,025 u m  K a *- 
Aoro THna ABHraTeAeft, npoH3BeAeM oueHKy norpeuiHOCTH, bho- 

chmoä 3thm  b (jjopMyjiy (16 ). 06o3HanHM ß  =  £rc®’2, Tor^a

2  \ ~ T = r /  • ( 1 8 )

rto a cT a B H B  b  ypaB H eH H e (18) A ß = A ß n ° ’2 =  0,0125n®’2, 6 yA eM

P hc. 4. PacneTHbie h AeftcTBHTeAbHbie cxopocTHbie xapaKTep hcth­
kh flBHraTejieft (cnAOiiiHbie ahhhh —  3HJ1-111; uiTpHxoBbie —

3HJ1-157K):
a — pacqeTHbie; 6 — <J>aKTHHecKHe.

H a pnc. 4 conocTaßjieHbi CKopocrabie xapaKTepHCTHKH HeKO- 
Topbix oTenecTBeHHbix aBTOMOÖHAbHbix ABHraTeaeft, noAyneHHbie 
npn HcnbiTaHHHx Ha CTeHAe h  paccnHTaHHbie no (JiopMyAaM (16) 
h (17 ). CoBnaAeHHe xapaKTepHCTHK AOCTaTonHO xopomee.

YflK  629.113.001.4

P © 3yA bTQ Tb l MCnblTOHMM dBTOM OÖM AeM  K p A 3  C HOBbIM

neTbipexTO KTH biM  flM3eAeM 5 I M 3 - 2 3 8
M. H. PEUKEP 

HAMM

O  P O C J1A B C K H H  MOTopubift 3aBOÄ HanaA cepnftHbift BbinycK 
BocbMHiiHAHHApoBoro AH3eAH HM3-238, BTopoft1 MOAeAH ne- 

TbipexTaKTHoro ceMeftcTBa ABHraTeAeft, npeAHa3HaneHHoft aah aB- 
TOMoÖHAeft KpA3.

J X m e m  HM 3-238 neTbipexTaKTHbift c HenocpeACTBeHHbiM Bnpuc- 
KOM HMeeT OAHOnOAOCTHyiO KaMepy B BHAe TOpOHAaAbHOft BbieMKH 
b nopuiHe. BoceMb hhahhapob pacnoAoaceHbi V-o6pa3Ho no neTbi- 
pe b pHA noA yrAOM 90°, c  nopHAKOM pa6oTbi 1— 5— 4— 2— 6—  
3— 7— 8. ßnaMeTp hhahhapob 130 mm, xoä  nopuiHH 140 mm. Pa- 
6ohhh oö ieM  Bcex hhahhapob 14,85 a , CTeneHb cmaTHH 16,5. Ho- 
MHHaAbHaH MoiHHOCTb AH3eAH 240 A. c. npn 2100 o6 /m u h , a MaK- 
CHM3AbHblft KpyTSHHHft MOMCHT 90 KIM npH nHCAe OÖOpOTOB He 
öoAee 1500 b MHHyTy. MnHHMaAbHoe hhcao oßopoTOB xoaocto- 
ro  xoAa 500+50 b MHHyTy, a MaKCHMaAbHoe hhcao o6opotob xoao- 
c to to  xoAa 2275 b MHHyTy, MHHHMaAbHbift yAeAbHbift pacxoA Ton- 
AHBa no cKopocTHofi xapaKTepHCTHKe 175 bJa.c.k.

C n cT e M a  n o n a n «  TonAH B a p a 3 A eA b H an ; TonA H B on oA K an n B a io - 
m n ft  H a co c  n o p u iH e ß o ro  TH na; H a co c  B b icoK oro  AaBAeHHH BocbM H- 
n A yH inepH b ift c o  BcepescHM HbiM  p e ryA H T o p o M  h aBTOM aTHnecKoft 
M y<})Toft H3MeHeHHH y r n a  onepeiK eH H H  B n p u cK a  n eH T p o ß e iK H oro  
TH na. Ä H a M e T p  n A y H * e p a  H a co ca  9 mm. YcTaH O BonH bift y r o A  on e - 
peiKeH H H  sn p b icK a  16— 20° ao  b.m.t. H eH rp o6 e> K n b ift  p e ryA H T o p

1 H  e  p  u t i  ui e  jb IT. H .  «A B T O iioß H A b H a « npoMbiuuieHHOCTb», I96L,

oßopyAOBaH ycTpoftcTßoM, aBToMaTHnecKH oöecnennBaioiHHM yBe- 
A'HneHHyio noAany TonAHBa n pn  nycne. OopcyHKa 3aKpbiToro THna, 
c  neTbipexAbipnaTbiM (JiHKCHpoBaHHbiM pacnbiAHTeaeM. JaBAeHHe b 
HanaAe noAT>eMa h tah  pacnbiAHTeAH 150 kb /cm 2.

C n cT e M a  CM33KH A B H F aT eiH  CM eiHaHHan; AaBAeH H e M acA a  b ch- 
CTeMe noAAepiK H B aeTCH  o t  5 ao  7 kb /cm 2. EMCKOCTb M acAH H ofl ch- 
CTeMbi 26 a.

C n cT eM a  o x A a *A e H H H  WHAKOCTHan, 3 a K p b iT o ro  THna c n pH H y­
AH TeAbH oft HHpKyAHHHefi OXAalKÄaiO IHeft JKHAKOCTH. EMKOCTb CH- 
CTeMbl OXAaiKAeHHH OKOAO 30 A.

riycK AßHraTeAH ocymecTBAaeTCH 3AeKTpocTapTepoM C T -103; 
nHTaHHe o t  Asyx aKKVMyAHTopHbix ßaTapeft 6TCT-165 3 M C .

Bec AßHraTeAH b He3anpaBAeHHOM coctohhhh 6e3 oöopyAOBa- 
H'HH H B03AyXOOHHCTHTeAH 995 KB. flAHHa ABHrHTeAH 1245 MM, UIH- 
pHHa 1006 MM H BbICOTa (c  B03AyXOOnHCTHTeAeM) 1245 MM.

T on A H B o  AH 3eAbH oe n o  T O C Ty 4749-49, M acA o  AH 3eA bH oe ßFI-8  
hah ßIT-11 (T O C T  5304-54) c  n p n caA K o ft ll.H ATH M -339  hah äh- 
3eAbHoe (T O C T  305-62), ho Toraa 0Ö H3aTeAbH0 A H 3eA bH oe M a c a o  
c 6 % -H o ft  n pH caA K oft BHHHHFI-360.

H a p n c. 1 npHBeAeHbi CK opocTH bie x a p a K T e p  hcthkh AH3eAH 
HM3-238 n pn  AaBAeHHH ß 0= 751,6 mm pr. c t .  b H an aA e H cn b iTa ­
HHft ( a ) H ß<>=735 MM pT. CT. B KOHIie (6 ) HCnblTaHHÜ.

H 3 npHBeAOHHbix ckopocthwx xapaKTepHCTHK äo h nocae 
600-nacoßbix CTeHAOBtix HcnbiTaHHH ä h 3cah HM3-238 Ha Ha-Вологодская областная универсальная  научная библиотека 

www.booksite.ru



JVs 1, 1966 r. ÄBTOMOÖHJIbHan npOMWUIJieHHOCTb 7

AeJKHOCTb no TOCTy 491-55 b h ä h o , h t o  Ä B H raT e jib  3a BpeMH Hc­
nbiTaHHH npaKTH necKH  He H3MeHHA c b o h x  n oK a 3 a T eA e ii.

C n eÄ b io  noJiyqeHHH H eoöxoÄ H M b ix  ÄaH H M x o p a ö o T e  aBTOMo- 
ÖHJiefl KpA3 c  h ob u m  ÄH 3e;ieM  HM3-238, Ha m a c c n  aBTOMOÖHAeft 
ßblJIH CMOHTHpOBaHbl H eTblpe ÄBH raTeÄH , TPH Ha ÖOpTOBble aBTO-
moöhäh r n n a  KpA3-219 (c  ÄBHraTeAHMH 238 —  KpA3-257) h 
oähh Ha caMocBan TH na KpA3-222 (c  ABHraTeAeM HM3-238 —  
KpA3-256).

6m
KZ/q

40

36

3?

ZS

24

20

Ky30Be 12 t  ( a )  h e npnnenoM oÖiuhm bccom 15 r  (6 ) .  XapaKTe­
pHCTHKH chhth  ÄßaJKÄbi nocAe npo6era 5000 h 27 000 km .

rioÄyqeHHbie ÄaHHbie noKa3bißaioT, hto Öoptoboh aBTOMOÖHAb 
KpA3-257 HMeT 3HaHHTeAbHo AyHinyio aKOHOMHHecKyio xapaKTe- 
pHCTHKy, paCXOÄbl B 33BHCHMOCTH OT CKOpOCTH ÄBHJKeHHH COCTaB- 
ahkjt 25— 46 yt/100 k m , a y  aBTOMoÖHAH KpA3-219 c cepHHHUM 
ÄBHr-aTejieM —  26— 58 a/ 100 k m . PacxoAbi TonAHBa y  aBTonoe3Äa 
(rpyjKeHbiii aBTOMOÖHAb c npnuenoM) KOAeÖAioTCH b npeAeAax 
34— 54 a /100 k m  c aBTOMOÖHJieM KpA3-257 h 39— 70 yi/100 k m  y 
aBTonoe3Äa c aBTOMOÖHAeM KpA3-219.

PacxoÄ TonaHBa CHHJKaeTCH Ha 4— 16 a )  100 k m  (15— 3 0% ) b
33BHCHMOCTH OT CKOpOCTH ÄBHJKeHHH.

Ha pnc. 3 H3o6pa*eHbi sKOHOMHnecKHe xapaKTepncTHKH ca- 
MocBana KpA3-256 h CTaHÄapTHoro caMocBana KpA3-222 b Hana-

a/WO KM

56

48

40

32

24

' /
/

/  >
/  /  

/  /  
/ /

/.
/ /

/ /

K p l 3 -2 2 2

y

K p A 3 - , '56 / C

s

2 0 30 40

P hc. 3.

50 60 V KM/q

P hc. 1.

Ä ä h  noJiyHeHHH cpaB H H TejibH b ix  ÄaH H bix napa-ru iejibH o aBTOMO- 
ÖHAHM C HOBbIMH ÄBHraTeAHM H H M 3 -2 3 8  HCnblTblBHÄHCb n o  OÄ- 
HOMy cepKH H O M y aBTOM o6HÄK): ö o p t o b o h  K p A 3 -2 1 9  h ca M ocB a ji 
K p A 3 -2 2 2  c ÄB yxTaK TH biM  AH 3eAeM  H A 3 -2 0 6 A .

SKOHOMHHeCKHe K3HeCTBa aBTOMOÖHÄefl K p A 3  C HOBbIM ÄBH ra- 
T ea eM  H M 3 -2 3 8  oneHHBaAHCb n o  c h h t u m  9k o h o m h h 6c k h m  x a p a n -
TepHCTHKaM, 3ae3ÄaM C nOCTOHHHOH H nepeMeHHOH CKOpOCTbKJ 
ÄBHJKeHHH, pe3yabTaTaM npo6eroBbix HcnbiTaHHH no pa3AHHHHM 
ÄoporaM h ÄaHHbiM, noAyneHHbiM b o  BpeMH pa6oTbi b aBTo6a3e 
MocaBTOTpaHca (no  ö o p t o b h m  3 b to m o ö h a h m ) h AAHTeAbHOfi pa- 
ö o t o h  b Kapbepax KpHBopojKCKoro pyAoynpaBAeHHH (caMOCBa- 
a o b ) .

H a  p n c . 2 H aH eceH bi aKOHOMHHecKne xap aK Tepn cTH K H , CHHTbie 
b  H a n a jie  (n iT p H x oB b ie  ä h h h h )  h  b K ö n n e  (cn Ä O inH b ie  ä h h h h )  h c - 
nbnaH H Ü  aBTOMOÖHÄeft K p A 3 - 2 5 7  h  K p A 3 - 2 1 9  ( c  Ä ß n raT eÄ eM  
H A 3 - 2 0 6 A )  b  Ä ß y x  B ecoB b ix  c o c t o h h h h x  c n oA e3H oft H a rp y 3 K o fl b

Äe (cnÄoniHbie ä h h h h ) h b KOHne (niTpHxoBbie ä h h h h ) HcnbiTaHHÖ. 
HeoöxoÄHMo oTMeTHTb, h to  y caMOCBaÄa KpA3-256 H3MeHeHO 
nepeAaTOHHoe h h cä o  3aÄHero MOCTa c io=8,21 Ha i'o=6,96.

T a O j i i i m  i

P hc. 2.

BopTOBbie aBTOMOÖHAH CaMOCBajibi

napaMeipbi s4> ao

g m

uK

-J
s g

S S  
£m 

u  tR

3a> oo
g c3

o CR

•<
a g
v 'S,
SCO 
* <  
u CR

Pacxoa TonjiHBa b ji/100 km  npH: 
3ae3Ae c saAaHHoü cko-

pOCTbK) ÄBHJKeHHH:
40 kmJh ................... 31,4* 42,0** 42,1* 56,0** 37,0*** 57,0***
50 kmJh ................... 37,4 49,5 46,8 62,2 41,2 68,0

CMemaHHOM pejKHMe abh- 
>KeHHH no ac(})aabTHpo- 
BaHHOMy uiocce (u =  
=  50 km/h) ................... 49,8 62,0 60,0 72,6

ÄBHJKeHHH no ÖyAblJKHOMy 
uiocce (p =  50 k m }h) . 

ÄBHJKeHHH no rpyHTOBOft 
AOpore {v -= 50 km /h)

49,8 62,0 60,0 72,6 ‘ ___

52,5 61,0 62,5 71,0 _ —

ÄBHJKeHHH no TOpHblM AO- 
poraM KpbiMa:

,Pbi6aiibe — TaHKOBaa 
6aAKa — PbiöaMbe“ . 80,8 100,0

«AjiyuiTa — CHM(})epo- 
nOAb“ ................ 92,4 116,2

.Ajiyuna — nepeßaAb- 
Hoe“ .................................... 155,0 _ 191,0 _ __

ÄBHJKeHHH B TOpOACKHX
ycAOBHfiX (■v  =23 k m /h) 

paöote b 9KcnjiyaTau,H0H- 
HblX yCJlOBHHX (ÖOpTO- 
BblX aBTOMOÖHAeft B aBTO-
6a3e, caMOCBa.ioB b na- 
pbepe).........................

58,4 78,8 70,7 92,2 51,0 80,8

43,6 58,6 55,3 71,3 96,0 123,0

* Harpy-3Ka 12 m  (ääa Bcero ctoaÖiu).
** Harpy3Ka 12 m  h npnuen bccom 15 m  (ä ä a  B ce ro  CTOAÖna).

* * *  H arpy3K a 10 m  (aah B c e ro  CTOA^ua).
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8 ABTOMOÖHJlbHan npOMblUIJieHHOCTb JVb 1, 1966 r.

H3 n o jiy n e H H U x  ÄaH H bix b h ä h o , h to  y  c a M o cB a jia  KpA3-256 
p acxO Ä W  TonÄH B a c h h ä o io t c h  Ha 8— 30 jt/100 k m , h jih  Ha 30—  
80% , n o  cpaBHeH'Hio c pacxO ÄO M  TonJiHBa caM O CBaaa KpA3-222. 

H a H 6 o Ä b iiiH fl n p ou eH T  b k oh om h h  (20— 4 0% ) n ojiynaeTC H  y 6op- 
t o b o t o  aBTOMOÖHÄH KpA3-257. n p n  p a ö o T e  a B T o n oe3 Ä a  h jih  
aBTOMoÖHÄH c a M o c B a jia  sk o h om h h  Ä O c ra ra e T  20— 25% (T a ö j i .  1).

XlHHaMHHecKHe KanecTBa aBTOMoOnaeH KpA3-257 oneHHBajiHCb
HO CneUHaÄbHbIM H3MepeHHHM, a TaK>KG nO CpeÄHHM CKOpOCTHM 
ÄBHHteHHH Ha pa3JIHHHbIX ÄOpOTaX, B pa3ÄHHHHX BeCOBblX COCTOH- 
HHHX B CpaBHeHHH C aBTOMOÖHJIHMH, OÖOpyÄOBaHHbIMH CTaH ÄapT-
hmmh ÄBH raTejiH M H  5IA3-M206A.

B TaÖJi. 2 npHBeÄeHbi ÄaHHbie H3MepeHHH cneuHajibHbix ÄHHaMH- 
qecKHX n a p a M eT p o ß , npoßeÄeHHbix ÄßaiKÄbi nocne- 5000 h 
25 000 km .

A H a jiH 3  n o jiyn eH H b ix  ÄaH H bix n oK a3b ißaeT , h to  «Ä H H aM H K a» aB- 
TOM oÖHÄeii K p A 3  c hobm m  Ä B H raT ejieM  5IM3-238 J iynm e, neM 
c o  CTaHÄapTHbiM  Ä B H raT eÄ eM  HA3-M 206A. 

P a 3 H im a  b o  BpeMeHH pa3T0H a y  ö o p t o b h x  aBTOMOÖHjiefi npn  
none3HOH H a rp y3 K e  12 t  ÄOCTHraeT 7— 8 ceK (1 0 % ) h n pn  p a ö o r e  
c n p H iien oM  7— 11 ceK  (12— 14% ).

y  caMocBajia c ÄH3eueM HM3-238 3Ta pa3HHua HecKOÄbKO bm- 
rne (8— 15 ceK  h äh  18— 2 0 % ).

MaKCHMajIbHble CKOPOCTH aBTOMOÖHÄeß K pA 3  c HOBHM ÄH3e- 
ÄeM 51M3-238 3aBHCHT o t  nfepenaTOHHUx HHcea, npnHHTbix b pe- 
ÄyKTope 3aÄHero MocTa. OÄHaxo nojiyneHHbie ÄaHHbie noKa3biBa- 
K )t, h to  Ä a * e  npn OÄHHaKOBbix nepeÄaTOHiibix HHCjiax 3 b to m o 6 h ä h  
c o  CTaHÄapTHbiM ÄH38ÄeM H A3-M 206A npn paöoTe c npnuenoM 
HMeiOT MaKCHMajibHyio CKopocTb, orpaHHHHBaeMyio 3anacoM m oiu-

T a ß j i H U a  2

h o c th  ÄßH raTeÄH , n e ro  HeT y aBTOMOÖHAH c ÄH3eAeM  HM3-238, 
TÄe MaKCHMaÄbHan C K opocTb  orpaHHHHBaeTCH p e ry jiH T o p o M  nncjia  
OÖOpOTOB. 

B neÄHx noÄyneHHH ÄaHHbix no cpaBHHTejibHOH. oueHKe cno- 
coß H ocT e ft k  npeoÄOÄeHHio nOÄ’bCMOB 3btomo6hjih c hobhm  ÄH3e- 
jieM SIM3-238 h CTaHÄapTHbiM ÄH3eaeM H A3-M 206A öhjih npo- 
BeÄGHbi cpaBHHTeÄbHbie H3MepeHHH Ha noÄi>eMe 4° (7 % ).  H3Mepe- 
HHn noKa3aÄH, hto c nojie3HOH Harpy3Kofi 12 t  (noÄHbifl Bec aBTO- 
moöhäh 23 r )  noÄT>eMbi npeoÄOJieBaroTCH: aBTOMoÖHneM KpA3-257 
Ha I I I  noBbimaromeii nepeÄane, aBTOMoÖHueM KpA3-219 Ha 
I I I  n o H H w a io m e fi nepeÄane. A btomoShäb KpA3-257 tot H<e noÄT>- 
eM c rp y3 0 M  h npnnenoM nojiHUM BecoM 38,0 r  npeoÄOaeBaeT Ha 
I I  noBbiuiaiomeH h I I I  noHHOKaromeft nepeÄanax, a aBTOMOÖHJib 
KpA3-219 —  Ha I noBbiuiaiomeH h I I  noHH*aioiueii nepeÄanax.

OueHKa np0H3B0ÄHTeÄbH0CTH aBTOMOÖHAeft KaK ÖOpTOBblX, TaK 
h caMocßauoB npoßepeHa Ha KOHKperaoft paßoTe.

BopTOBble aBTOMOÖHJIH paÖOTaÄH B OÄHOH H3 aBT06a3 M oCKBbI 
no nepeB03Ke pa3AHHHbix rpy30B, h b a h k h u h xch  nnaHOBHMH ä a h  
aBTOMOÖHAeft 3T0Ü aBTOÖa3bI. 

ABTOMOÖHÄH-CaMOCBaÄbl paÖOTaÄH B OÄHOM 113 K apbepO B  KpH- 
Bopo>KbH no nepeB03Ke nopoÄbi h pyÄbi.

Pe3yjibTaTbi paöoTbi ö o p t o b h x  aBlroMOÖHÄeß npHBeueHbi b 
TaÖA. 3.

T a J j i H u «  3

Mapna
aBTOMO-

ÖHAfl

CocTOaHne
aBTOMOÖHaa

F lepnoÄ  Hcnw- 
TaHHft

PaöOTa
c

aBTOMOÖHaa
rpy30M

CO
Xif-
>,
C

s tu se 

w ®
S *=1 f-O o  a .o  
O  O.

° s

 ̂m
«J «8 
Cu m

*
co
MH>%
c

<s3
s£
SE
S «

ßi Cu C u

X E
n CB 
u fl
s  So  °
“ ■'S c  S.

4 *
>5 *

E- 2

o ^ S
k  a

CU CB X

KpA3-257 B e3 npHuena 2055 33,1 43,4 872 242 9 420 4,38
KpA3-219 T o  >ne 1730 29,7 * 55,3 778 331 8 856 5,89
KpA3-257 C npHiienoM 2210 30,0 58,6 944 400 20 544 3,05
KpA3-219 T o  » e 1517 26,6 71,3 816 631 18 810 3,60

n o jiy n e H H b ie  ÄaHHbie noKa3biBaiO T, h to  npoH3B0AH TeAbH 0CTb aB- 
to m o 6 h jih  KpA3 c  h ob h m  ÄH 3ejieM  5IM3-238 B 0 3 p ocA a  Ha 10— 
13% n pn  p a ö o T e  6e3  n p n u en a  h Ha 10— 11% n pn  paÖ O Te c n pn - 
u en oM ; cpeuH H e c k o p o c th  B03pocAH  Ha 13%, a p a c x o Ä b i TonAH B a 
yM eHbinHÄHCb Ha 17— 22%- y a e j ib H u f i  p a c x o Ä  TonAH B a, o ra e c e H - 
Hblfi Ha 1 TKM, CHH3HJICH Ha 18— 34%.

B T aß ji. 4 npHBeÄeHbi ÄaH H bie n o  aBTOM oÖHJiHM -caM ocBajiaM . 
H 3  Taö jiH U b i b h ä h o , h to  aBTOM oÖHÄb KpA3-256, nepeB 03H  b CMe- 
H y npaKTHHeCKH OÄHHaKOBoe KOAHnecTBo rp y 3 a  h CÄenaB 3a ne- 
P h o ä  p a ß o T H  b K a p b e p e  paBHbifi n p o 6 e r  c o  cpaBHHBaeM biM  caMO- 
CB3AOM KpA3-222, C3K0H0MHJI 10% MOTOHaCOB paÖOTbl ÄB H raT e- 
ä h  3a cneT ÄßHiKeHHH Ha ö o A e e  b m cok h x  n e p e Ä a n a x , HMen ö o a e e  
B b icoK ne cp eÄ H n e  c k o p o c th  Ä B H *eH H H , a T a K K e  c sk oh om h u  3a 
Becb nepHOÄ p a ö oT b i noHTH 3000 a  (3 0 % ) Ä H 3 ea b H oro  TonaH B a.

T a C i i H u a  4

SKciuiya-rauHOHHHe noKaaaxeaH

ABTOMOÖHJlb

K p A 3 -2 5 6 K pA 3 -222

K o jim ecT B o  OTpaßOTaiiHux ...............................................
06m H ft n p o ö e r  b  k m ...........................................................
CpeaHecMeHHbift n p oß er  b k m ..........................................
K o9(})(})h u h 6h t  Hcnoab30BaHiia rpy3onoai>eMHOCTH
PaßOTa aBHraTeaa b k .......................................................
PaßoTa iB a raT eaa  bo BpeM » aBHxceHHfl b k . . . .
CpeaHeTexHHHecKan C K opoc ib  b k m Ik ..........................
Oem rnt pacxoa  ronaHBa b a ...........................................
P a c x o a  TonaHBa b 4/100 k m ...............................................
P a c x o a  Macaa b  %  k  T on aH B y ..........................................
KoaH neciBO  n epeßeaeH H oro rp y3 a  b m  .....................

143 
11 007 
77,0 
0,42 
699 
533 

20,6 
10 552 
95,8 
0,42 

33 510

146 
11 001 
75,4 
0,42 
766 
612 

18,0 
13 533 
123,0 
0 ,5  

33 620

r io a yn eH H b ie  ÄaHHbie CBHÄeTeabCTByiOT o  to m , h t o  3aM eH a na 
aBTOMoÖHÄHx K pA 3  Ä s y x T a K T H o ro  Ä H 3ean  H A3-M 206A ö o a e e  
MouiHbiM neTb ipexTaK TH H M  ÄH 3eaeM  HM3-238 Ä a e T  3H anH TeabH oe 
yB eaaneH H e npoH3BOÄHTeabHOCTH s t h x  aBTOMOÖHaeft h ßoabinyio 
9KOHOMHIO TOnaHBa.
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K p A 3 -2 5 7 C rpy30M  12 m " B na'iaae
HCnwTainifl 

B' KOHue 
HCnblTaHHft

764

887

42,4

44,9

70.2

72.2

66,0

66,2

K p A 3 -2 5 7 C  rpysO M  12 m  H 
npH iienoM  15 m

B Hanajie 
HcnbiraHHft 

B KOHue 
HCnblTaHHft

-

52.4

53.4

84,9

85,2

65,0

65,3

K p A 3 -2 1 9 C rp y so M  12 m B Hanajie 
HCIIblTaHHA 

B KOHue 
HCÜblTaHHft

795

905

47,0

51,2

76,5

82,4

64.0

63.0

K p A 3 -2 1 9 C  rpy30M  12 m  h 
npHuenoM 15 m

B Hanaae 
HCnblTaHHft 

B KOHue 
HCnblTaHHft

— 58.5

60.5

95,5

97,2

62,0

61,5

K p A  3-257 Ni 1 
(nepeaaTOHHoe 
h h c jio  aaaHero 

MOCTa 6 ,96 )

C rp y soM  12 m  h 
npHuenoM 15 m

B Könne 
HCnblTaHHft 

T o  » e

821 46.2

55.3

73,3

79,2

74,4

66,8

K p A 3 -2 5 7  7 * 2  
(nepeaaTOHHoe 
hhcjio aaaHero 

M O d a  8,21)

C rpy30M  12 m  
C rpy30M  12 m  h 

npHuenoM 15 m

B KOHue 
HcnbiiaHHft 

T o  * e

766 47.8

55.8

76,0

79,3

66,2

68,2

K p A 3 -2 5 6 C rpy30M  10 m B Hanaae 
HCnblTaHHft 

B KOHiie 
HCnblTaHHft

682

743

43,5

45,0

70,8

72,0

65.8

64.8

KpA 3-222 C rpy30M  10 m B Hanaae 
HCnblTaHHft 

B KOHiie 
HCnblTaHHft

705

777

50,5

54,3

84,3

88,9

53.8

49.8
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M e T O A b i  o n p e A e A e H M s i  K O A M H e c T B a  B 0 3 f l y x a  b  M O C A e

5. r . P O X JIE H K O

y  p a ilb C K H H  a E T 0 3 a B 0 fl

O C H O B H b IM H  noK a3aTejiH M H , n o  k o t o p h m  o n p e a e a H io T  p a ß o -  
u ne K an ecTB a  M a cea , h b a h io tc h  BH3K0CTb, HaaHHHe M exara iH e- 

ck h x  npH M ece ft, 30JibH0CTb n t .  ä . Oanaxo b HeKO Topbix c a y n a n x  
npn coxpaH eH H H  B cex  s t h x  n oK a 3 a T e a e ft  .b H opM ajibH b ix  n p e a e a a x  
M acn a  Tepn iO T c b o h  p a ß o n n e  cB oftcTB a. 3 t o  n p on cx oA H T , b n acT- 
HOCTH, n pn  HX BCneHHBaH'HH. H.3 33B0ACK0H npaKTHKH H3BeCTHO, 
h to  B cneH eH H oe Macjio T e p n e r  c b o h  3aK aaoH H b ie CBoftcTBa: r y p -  
ÖHHHOe —  O XJiaiKÄaiOm He, TpaHC(j)OpM aTOpHOe H30AHUH0HHbie.

K p o M e  T o ro , n pn  aHeprHHHoM  BcneHHBaHHH M a ca a  o k h c a h io tc h  
c o6pa30B aH H eM  op raH H n ecK H x  k h c a o t ,  h to  yB eanH H B aeT  h x  K op- 
po3H H H yio  a rp eccH B H ocT b  h y x y n m a e T  K anecTB a.

B Ä B H ra T ea n x  c ueH TpofiencH biM H  M acaoonHCTHTeaHM H M a ca o  
Ha B b ixo n e  H3 iKH KJiepoß  3 th x  oHHCTHTejieft HHTeHCHBHo n ep eM e- 
uiHBaeTCH c B 0 3 Ä yxoM  h, CTeKan b K ap T ep , He y c n e ß a e i  o t  H ero  
nOJIHOCTbK) OCBOßOÄHTbCH. M e jIK H e  ny3bipbKH  B 0 3 Ä yx a , OCTaBUIHe- 
ch  b M a ca e , n o n a a a io T  b nonuiH nuH KH  h A eaa iO T  B03Mo>KHbiM pa3- 
pbiB M acjiH H ofl n a e »K H , h t o  T a K * e  M o ix e T  Bbi3B3Tb MecTHbift n ep e - 
rp eB  noAiUHnHHKOB K O JieH naToro  B a a a  h h x  BbiKpaiunBaHHe.

B o3 m oh ch o , h to  HMeHHo KOJiHHecTBo B 0 3 a y x a  b M a ca e  o n p e a e -  
a n e T  p a ß o T o e n o e o Ö H o e T b  noAuiHnnHKOB b  Ä B H raT ea n x , p a ß o ia r o -  
II1HX C U eH TpoßeiKH blM H  MaCJIOOHHCTHTejIHMH.

rip ocT eH u iH H  c n o c o ß  onpeAeJieH H H  KOJinnecTBa B 0 3 a y x a  b M a ca e  
c jieu y io iH H H . H 3  M arH C Tpaan  noAuiHnnHKOB M a c jio  H aßnpaiO T b 
MeH 3 y p x y , aa iO T  eM y  o t c t o h t b c h  h, o th o c h  pa3H ocTb  n ep ß oH a - 
n a jib H o ro  h n o jiy n e H H o ro  oßueM O B k  nepBO H anaabH O M y, n o a y n a io T  
n p ou eH T  c o a e p x a H H H  B 0 3 a y x a  b M acae .

3 t o t  c n o c o ß  o ß a a a a e T  cy iuecTBeH H biM H  H eaocraT K aM H . T p y a -  
h o  o n p e a e a H T b  co a ep a ca H H e  B 0 3 a y x a  b M a ca e  npn  ß oab iH H x  oß o - 
p o T a x  KO JieH naToro B a a a , T a x  KaK  AaB aeH H e M a ca a  b M arH C Tpaan  
AOCTHraeT 4 — 5 kz/cm 2. JX jw  b 3 h th h  n p oß b i npHxoAHTCH CHHHcaTb 
o ß o p o T b i a o  noAyneH H H  AaBAeHHH 1,5— 2 kz/cm 2, h o  n pn  s to m  co - 
A ep iK aH H e B 0 3 A yx a  b M a c a e  n a A a e T  H3-3a M eHee HHTeHCHBHoro ne- 
peMeui'HBaHHH M a cn a  c  B 0 3 A yx oM  b A B H raT eae .

Ilo cT a H O B K a  p eA yx iiH O H H oro  K a a n a H a  a e a a e T  bo3mo5khmm B3H- 
THe n p oß b i h  Ha ß oab iu H X  o ß o p o T a x ,  h o  b s to m  c a y n a e  T a x  m e , 
KaK h b nepBOM , B 0 3 A yx  h h tb h c h b h o  Bb iAeaneTCH H3 c r p y u  h h3 
M a ca a , H a x o A H iu e ro c n  b M eH 3ypKe. O u iH ßK a  b H3MepeHHH a a h  AaH - 
H o ro  c n o c o ß a  c o c T a B a n e T  50— 6 0 % .

B a a ß o p a T o p H H  A B H raT ea e ft  Y p a a b C K o ro  aB T 0 3 a B oaa  cKOHCTpyn- 
poßaH  h o n p o ß oB aH  n p n ß o p  a a h  onpeA eaeH H H  K oan n ecT B a  B03ay- 
xa b M a cae .

n p n ß o p  (pHC. 1) COCTOHT H3 CAeAyKHUHX OCHOBHblX H acTeft: HH- 
AH H Apa 1, B epxH eft 2  h HHHCHeft 3  K p u m e K  h BHHTa 4. B B ep xn e ft 
KpblUIKe HHAHHApa yCTaHOBAeHbl BnyCKHOÜ H BbinyCKHOft KpaH bl H 
K aan aH  5  ä a h  B b inycK a  B 0 3 A yx a . H a HHHCHeft K pb iu iK e p acn oaoH ce- 
Ha n iK a a a  o T cn eT a  6. O t c h c t  BeAeTCH b n p o n e n T a x  K o a H H ecrsa  
B 0 3 A yx a  b M acae .

n p n ß o p  p a ß o T a e T  c a e A y io iiiH M  oß p a3 0 M . O a h h  H3 xpaH O B co - 
oßm aeTC H  c M a rn c T p a a b io  noAuinnHHKOB, a p y r o f t  —  c  K ap T ep oM  
ABH raTeaH . K o r u a  n op m eH b  HaxoAHTCH b  B epxH eM  noaonceHHH, 
OTKpbiBaioTCH o ß a  K paH a, M a c a o  H3 M a rn cT p a a n  noAuiHnHHKOB

P hc. 1.

Hast Hepe3 npnßop na cähb 
b KapTep ABHraTeaH, a no,p- 
uieHb ßbiCTpbiM BpameHiieM 
BHHTa onycKaeTCH bhh3. noc- 
ae onycKaBHH nopniHH 3a- 
iKpbiBaiOTCH cHanaaa BtiycK- 
Hoft, a 3aTeM BbinycKHoft Kpa- 
Hbi. n o ca e  ißbiAcpniKH 5—  
10 m u h  OTKpbiBaeTCH KaanaH 
BbinycKa B03Ayxa h OAHOBpe- 
Möhho nopuieHb noAtlHMaeT- 
ch BBepx äo  te x  nop, noKa 
JI3 KOHTpOAbHOrO OTBepCTHH 
ne noHBHTCH iMacAO. 3aTeM no 
HiKaae h yKa3aTeaio 7  mohcHo 
onpeaeAHTb npoueHT couep- 
jKaHHH B03Ayxa b Macae. 

n o  cpaBHeHnio c tipeubiAy-

Phc. 2.

m «M  9 to t c n o c o ß  H M eeT ß o a b m y io  TOHHocTb «  A a e T  npHMepHO b 
2 paaa ß oabu iH ft n p ou eH T  B 0 3 A yx a , ho B c e -T a «H  h oh He u a eT  B03- 
MOHCHOCTH O npeAeAH Tb HCTHHHOe KOAHHeCTBO B 0 3 A yx a  o  Macae n o  
caeA yK H u e ft n pnu n H e: n pn  o n y c K a n n n  nopu iH H  (n a  on ycK aH n e
TpeßyeTCH  « e  M eH ee 5 e e n )  uacTb  !B 03A yxa  BbiAeaneTCH H3 M aca a  
M BbIXOAHT C HBAHIHKaMH IMaCAa B K ap T ep . n 0 3 T ,0 M y TOHHOCTb npH- 
ß o p a  HeAOCTaTouHa: o iuH ßKa b H3Me,peHHH c o cT a B a n eT  >15— 2 0 % .

H ecM O Tpn  n a  nepeu H caeH H bie  H eu ocTaTK n , n p n ß o p  n oB b iiu aeT  
TOHHOCTb 9KcnepH M eH Ta, oh AocTaTO H H o n p ocT , ß e3 on aceH  h y a o -  
ßeH b p a ß oT e .

f l a n  ß o a e e  tohhhx H3MepeHHH peK O M eH A yercH  TpeTH ii cn o c o ß , 
KOTOpMft 3aKAK)HaeTCH B TOM, HTO M a c a o  H3 MaTHCTpaAH nOAUIHn- 
hhkob n p on ycn aeT C H  n ep e3  U -o ß p a 3 H y io  T p y ß K y  (p n c . 2 ).

3aK pb iB  a o c T y n  M a ca a  b T p y ß K y  KpaHOM, AaiO T B b iaepacK y 5—  
10 m u h  h n ö  yp oB H io  M a ca a  OTCHHTbiBaiOT npou eH T  coAepacaH H H  
B 0 3 A yx a  b M acae . O iu n ß K a  b H3MepeHHH co c T a ß a n e T  ~ 5 % .  npn- 
ß op  n p oc T  h y a o ß e H  b sK cn ayaT au H H . H eu ocTaTK O M  n p a ß o p a  hb- 
AHeTCH HaA’HHHe XpynKO ft CTeKAHHHOÖ TpyßKH.

T i r

I
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10 AßTOMoOHJibHasi npOM biuiJieHHOcfb M  1, i960 r.

Y flK  629.113.001.1

T q ro B b iM  p a c n e T  c i b t o m o 6 masi n p n  n e p e M e H H O M  p e x u M e  A B H x e H M fl

K aH fl. TexH . H ayn  A. CD. H E O E flO B

J1 bBOBCKMH nO/1MTeXHHMeCKMfi MHCTHTyT

i " )  BLUSE flH(j)i})epeHu.HaflbHoe ypaBHeHHe äbhjkchhh aBTOMOÖHÄH 
npH nepeMeHHOM h nocTOHHHOM noaoJKeHHH ÄpocceabHofi 3a- 

c jiohkh c yneTOM KpHBH3Hbi npoflOJibHoro npoijjHÄH floporn «  bähh- 
HHH CKOPOCTH Ha K09(j)(j)HIlHeHT COnpOTHBJieHHH KaqeHHIO n03B0ÄH- 
eT npoH3BOflHTb THroBbie pacneTbi aBTOMo6HJiefl c yneTOM peajib- 
hmx ycjioBHH äbhjkchhh h npopeccoB, xapaKTepH3yiomHx npn stom 
paöoTy flBHraTejiH.

B  oßmeM caynae npn äbhjkbhhh 3btomo6hjih no kphbojihhch- 
HOMy npotjwaio, BbinojiHeHHOMy no flyre  Kpyra, c yneTOM jiHHeft- 
HOH 33BHCHMOCTH KOSljjtjjHIlHeHTa COnpOTHBJieHHH KaqeHHIO OT CKO- 
pocTH f —f'+fvtt, ypaBHeHHe öaaaHca chji 3anHineTCH caeÄyroiHHM 
oöpa30M:

G a (f '±  h )  ±  Ga “ - +  G af vv  +  k F v 2 +

+ v 3 > . - * - + y  J k ±  . ^  =  p k ,
g  d f  ^  K r K dt

(1 )

rfle

Ga dv 

g  ’ d f

G a  —  nOJIHblH Bec aBTOMOÖHJiH B KC\ 
io  —  TaHreHC y r j ia  HaKJiOHa npHMOJiHHeÖHOro yqaC T K a äo- 

p o rn , n p e fl in e c T B y io m e ro  äshhoh kphboh;
S —  npoftfleHHoe aBTOMOÖHjieM paccTOHHHe no kphboh 

(npHHHTO paBHbIM paCCTOHHHIO nO r0pH30HTajIH OT 
.Hanajia kphboü äo  neHTpa th jkccth  aBTOMOÖHaa) 
b m \ npn ÄBHHieHHH no BbinyKÄoii KpnBofi nepefl

a npn ÄBHiKe-

HHH n o  BOTHyTOH KPHBOH 3H3K «  +  »  (1 ];
R  —  paflnyc kphboh b m;

kF  —  (JiaKTop oÖTeKaeMocTH 3btomoöhäh b KaceK2/M2; 
ö ' —  K09(j)4)HiiHeHT, ynHTbiBaioiiiHH BjiHHHHe BpamaiouiHx- 

CH Macc TpaHCMHCCHH aBTOMOÖHJiH; 
g  —  ycKopeHHe chäh thjkbcth b jw/eeK2;

—  ycKopeHHH aBTOMOÖHJiH b M/ce/c2;

njieiiOM Ga öepeTCH 3HaK « — » 
R

dv

d t 
r I

dt
P K

MOMeHT HHepnHH KOÄeC B KZMCßK \
p a f lH y c  K O J ieca  c  y q e T O M  Ä e t f io p M a u H H  ihhhh b jw; 

y raoB oe  ycKopeHHe Koaec b l / c e n 2;

B e fly n in x  K O .iecaxÄ B K iK ym a n  (T n ro B a n ) c n a a  Ha 
aBTOMOÖHÄH B KC\

V —  OKOpOCTb ÄBHJKeHHH B mJcCK.
J le B a n  n acT b  yp aß iieH H H  (1 )  npeÄCTaB ÄH eT c o ö o ft  cyM M y chji 

conpoTH B neH H H  ÄBHHceiiHio. Ee co cT a B  33BHCHT o t  x a p a K T e p a  n p o - 
Ä O Ä bH oro  npoc})H Äfl Ä o p o r n  (n p n  äbhjkchhh n o  npHMOft BTOpoö 
qaeH  paß eH  H y a io ) ,  TH na iuhh h ckopocth ÄBHJKeHHH (n p n  CKOpo- 
cth  M eH ee 50 k m / h  h ääh uihh bucokoto ÄaßjieH H H  TpeTHH q a e n  
paß eH  H y Ä io ),  a  TaKJKe bhäb ÄBHJKeHHH (ycTaH O B H B ineecH  häh ne- 
p e M eH H oe ). B  cbokj o n e p e a b , bhä äbhjkchhh o n p e Ä e a n e T  bhä 
ypaBHeHHH h c n o c o ß  e r o  peineHHH.

npn ÄBHJKeHHH C nOCTOHHHOH CKOpOCTblO (ycTaH O BH B ineecH  
ÄBHJKeHHe) ÄBa n o c a e Ä H n x  q a eH a  jieB o ft  qacTH  yp aß iieH H H  (1 )  
paBHbi H ya io . E IosTO M y mojkho H a iin caT b

J a { f ± G a ~  +  GafvV  +  k F v 2

im  .  N
=  M  —  r,m =  75 —  r,m (2) 

r K v

N 0 ±
GSv

( 2 ' )
75R  i)m

r a e  M  —  KpyTH iiiH H  MOMeHT, pa3BHBaeM biH Ä B H raT eaeM  npn oöo- 
pO TaX , COOTBeTCTByiOUlHX CKOpOCTH V, B k z m ;

N  —  MouiHOCTb ÄBHraTeÄH n pn  Tex JKe oöopoTax b A.c.;  
im —  oömee nepeflaTO H H O e h h c ä o  t p 3 h ®m h c c h h ;

Tim —  MexaHHHeCKHH K .n .Ä . TpaHCMHCCHH;
A^o —  MOHlHOCTb, HeOÖXOÄHMaH ÄÄH ÄBHJKeHHH CO CKOpOCTblO 

v  Ha npHMOÄHHeftHOM yn a cT K e , n p eÄ in e cT B y iom eM  äsh- 
HOH KPHBOH.

H 3  ypaBHeHHH (2 ')  c a e Ä y e T , hto b KaJKÄbift ÄaHHbifl M O M em  
ÄBHJKeHHH n o  k p h b o h  Ä B H ra ie Ä b  pa3B H BaeT MouiHOCTb, paB H yio  
TOH, KOTOpyiO OH HMeÄ B MOMeHT BXOJKÄeHHH Ha KpHByiO, MHHyC 
HÄH nÄIOC (b 33BHCHMOCTH OT BHÄä ÄBHJKeHHH) HeKOTOpOe npH- 
pau ieH H e moihhocth & N .

TaKHM oöpa30M, ääh oöecneneHHH ÄBHJKeHHH no kphboh c 3a- 
ÄaHHoii nOCTOHHHOH CKopocTbio v  ÄBHraTeÄb ÄOÄJKeH oÖÄanaTb 
CnOCOÖHOCTblO H3MeHHTb MOHlHOCTb C OnpeHeÄeHHOÜ HHTeHCHB-

Gav 2
HOCTblO, a HMeHHO -f -TTT A.C. CeK.

75/? tim
Ecäh Ä B H raT eÄ b  He b coctohhhh o ö e c n e n n T b  b n pO H ecce OTKpbi- 

THH ÄpOCCeÄbHOH 33CÄ0HKH HeOÖXOÄHMOH HHTeHCHBHOCTH H apa- 
CT3HHH MOIHHOCTH, TO ÄBHHieHHe nO BOTHyTOH KpHBOH paÄHyCOM  R 
C 33ÄaHH0H CKOpOCTblO V HeB03M0JKH0. AHaHOTHÄHO, eCÄH OH He B 
COCTOHHHH OÖeCneHHTb B npOHeCCe 3aKpbITHH ÄpOCCeÄbHOH 3aCÄOH- 
KH HeOÖXOÄHMOH HHTeHCHBHOCTH CHHJKeHHH MOIHHOCTH, TO ÄBHJKe­
HHe n o  BbinyKÄOft kphboh p a n n y c o M  R  c  3aÄaH H oft C K opocTb io  v 
MOHieT npOHCXOÄHTb TOÄbKO C npHMeHeHHeM T0pMO3OB.

MaKCHMaÄbHO B03M0JKH3H HHTeHCHBHOCTb HapaCTaHHH MOIHHO- 
cth (oöo3HaHHM ee N n v ) ,  oöecneqHBaeMan ÄaHHHM ÄSHraTeneM b 
npOHecce OTKpblTHH ÄpOCCeÄbHOH 33CÄOHKH npH nOCTOHHHblX HHC- 
Äax oöopoTOB, xapaKTepn3yeT ero npneMHCTOCTb no Harpyane. 
3 t o t  noKa3aTeÄb KOÄHnecTBeHHo xapaKTepH3yeT coBOKynHyro 
cnocoÖHOCTb Bcex chctcm ÄBHraTeÄH, oßecnenHBaioiHHX ero paöo- 
Ty (nHTaHHe tohähbom h B03ÄyxoM, 3ajKHraHHe, BbinycK, ra3opac- 
npeneHeHHe h oxÄaiKÄeHHe), noÄÄepjKHBan HopMaÄbHoe npoTexa- 
Hne paöonero npopecca npn otkpm thh ÄpocceÄbHoii 33cäohkh. 
HeoßxoÄHMocTb ero Hcn0Äb30B3HHH KaK BaiKHefluieH xapaKTepn- 
cthkh ÄBHraTeÄH BbiTeKaeT He TOÄbKO H3 paccMOTpeHHH npouec- 
ca ÄBHJKeHHH 3BTOMOÖHÄH nO KpHBOH, HO T3KHCe H3 aHaÄH3a pa- 
öoTbi ÄBHraTeÄH Ha HeycTanoBHBiHHxcH peJKHMax [2],

CymecTByeT TaKaa CKopocTb OTKpuBaHHH ÄPOCceÄbHofl 3aCÄOH- 
xh (oHa Ha3bißaeTCH onTHMaÄbHoii), npn KOTopoft eme noÄÄep- 
HiHBaeTCH non™ HopMaÄbHoe npoTenaHHe paöonero npopecca. 
CÄeÄOBaTeÄbHO, nOÄ OnTHMaabHOH CKOpOCTblO OTKpbIB3HHH Äpoc- 
CeÄbHOH 33CÄOHKH nOHHMaeTCH T3K3H CKOpOCTb, npH KOTOpOÖ ÄO- 
CTHraeTCH MaKCHMaabHan HHTeHCHBHOCTb HapaCTaHHH moihhocth 
N np. riOSTOMy, CTpeMHCb npOH3BeCTH pa3TOH 3BT0M0ÖHÄH C MaK­
CHMaÄbHO B03M0JKH0H HHTeHCHBHOCTbKJ, BOÄHTeÄb, COOÖpa3yHCb C 
OCOÖeHHOCTHMH ÄBHHOro ÄBHraTeÄH H COÖCTBeHHbIM OnblTOM, OT- 
KpbiBaeT Äpocceabiiyio 3acaoHKy co CKopocTbio, öäh3koö k ohth- 
MaabHoö, oöecneqHBaioiHeH HapacTaHHe moihhocth, öäh3koh k Be- 
ÄHHHHe N np h b OTÄeabHbix caynanx coBnanaiomeH c Heft.

Ä ä h  yn pom eH H H  pacneTO B B e j i m m a  N np b p a ö on eM  Ä H ana3o - 
He o ö o p o T o ß  h H a rp y3 0 K  b H aabH eftiu eM  npHHHMaeTCH (ääh  aaH - 
H o ro  ÄB H raTeaH  n pn  coxpaH eH H H  e r o  p e ry a n p o B O K ) nOCTOHHHOH. 
n o a T O M y  n pn  p a 3 roH e  aBTOMOÖHÄH c  M aKCHM aabHo bo3Mojkhoh 
HHTeHCHBHOCTbKJ B npOHeCCe OTKpblTHH ÄpOCCeÄbHOH 33CÄOHKH B 
nepBOM npHÖÄHJKeHHH MOJKHO npHHHTb CÄeÄyiOIHHH 33K0H H3Me- 
HeHHH MOIHHOCTH ÄBH raTeÄH :

n d ags
Nop — /V0 ~\-Nnn t  —  (Jde F) ' A . C .  , (3)o p - ^ o - r ^ n p L  —  . - v 7 1 6 i2  d t

TÄe N o  —  MOHlHOCTb B HaHflÄC OTKpblTHH ÄPOCCeÄbHOÖ 33CÄ0HKH 
B A. C.;

t —  BpeMH OTKpblTHH ÄpOCCeÄbHOH 33CÄ0HKH B CeK\
d  “ an , , „

  —  —  y r a o B o e  ycKopeHHe Baaa ÄBHraTeaH b 1/ce/c2;
dt

1 de —  MOMeHT HHepHHH BpauiaKJiHHXCH Ä e T a a e ö  ÄBH raTeaH  
b KZM/ceK2;

X —  K03(J)(})HHHeHT, XapaKTepH3yKJIHHß OTKÄOHeHHH OT HOp- 
M a a b H o ro  npOTeKaHHH p a ö o n e r o  n p o p e c c a  npH yße- 
ÄHneHHH HHcaa oöopotob  ÄBH raTeaH . 

S n cn ep H M eH T a a b H u e  HCCaeÄOBaHHH [2]— [4] n oK a3 aaH , b qacTHO- 
cth, h to  H3MeHeHHe K p y T H m e ro  MOMeHTa Ä B H raT eaH  b n p on ecc e  
p a 3 roH a  npHMO nponopH H O H aabH O  y ra oB O M y  ycK op eH H io  sa a a  
ÄBH raTeaH . H H a n e  ro B o p n , OTKÄOHeHHH b npOTeKaHHH p a ö o n e ro  
n p o u e c c a  OKa3biBaiOT Ha aijxJjeKTHBHbie n oK a 3 a T ea H  p a ö o T b i ÄBH ra­
TeÄH BÄHHHHe, aH aaorH H H oe bähhiihkj chä HHepHHH Bpau iarou inxcH  
Ä e T a a e ft  ÄBH raTeaH , hto h yaHTbrnaeTCH qeTB epTH M  naeHOM yp aB ­
HeHHH ( 3 ) ,  B KOTOPOM K03(j)(J)HIlHeHT X HM eeT pa3M epHOCTb MOMeH­
Ta  HHepHHH H MOJKeT ÖblTb B 33BHCHMOCTH OT peryÄH pO BaH H H  ÄBH­
raTeÄH  MeHbrne, ßoÄ brne h paß eH  H ya io .
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YpaB H eH H e (3 ) O T p a w a e T  OAHOBpeMeHHOe BJiHHHne Ha n oK a3 a - 
TeJiH p a6 oT b i Ä B H raT e jia  n pn  e r o  p a 3 roH e  b n p o u e c c e  OTKpbiTHH 
ApOCCejIbHOH 33CA0HKH Ä B yX  IpaKTOpOB: OTKpbiTHH 3aCAOHKH H 
co6cTBeHHO p a 3 roH a  (yB eAH aeH H H  a n c A a  o 6 o p o t o b ) .  H c n o jib 3 y a  
e ro  a a h  B M p a *eH H H  c h a h  P k b ypaBHeHHH ( 1 )  h yaH Tbrnan  H3- 
BeCTHbie COOTHOUieHHH M eH iA y  OÖOpOTaMH H CKOpOCTblO, a T a K * e  
M e * A y  yrjIOBbIM H H AHHefiHbIMH yCKOpeHHHMH, a HMeHHO:

1 dv d h>Qg dV_

' d t  ~

d  <»K 

dt dt dtr K ui. ui. f K

rioÄyaHM c a e A y io m e e  ypaB H eH H e 6 a jia H c a  ch a  npn p a 3 roH e  aBTo- 
MOÖHAH C MaKCHMajIbHO B03M0HCHOH HHTeHCHBHOCTblO B npOUeCCe 
OTKpbiTHH ApOCCejlbHOfl 33CA0HKH:

Ga </' ±  <o) ±  ^  S  +  Ga f vV +  k F v 2 +  ~ T  =

75 V
(7/o ~h N npt ) , (4 )

r a e

g «<
2  ^ K -\ -  (J d e  +  F ) im  4 m j—

S d p  —  v o i  “ 1“  k l (7)

BHAe. riosTOMy ueAecoo6pa3Ho HaHTH öonee npocToe pemeHHe 
ypaBHeHHH (5 ).

B qacTHocTH, MeTOAOM ManjibirHHa (6 ) noAyaeHo CAeAyiomee 
npHÖAHHreHHoe pemeHHe:

v dp ' +
a

m .
t 2—  —  • — ~  t3 Ml een, (6')

m

TA6

K03lj)(j)HUHeHT, yHHTblBaiOmHH BAHHHHe MaCCbl aBTOMOÖHAH, HHep- 
hhh BpamaiomHxcH AeTaAeft ÄßHrafeAH, t p 3hcmhcchh h xoäoboh 
aacTH, a TaKjKe otkaoh6hhh ot HopMaAbHoro npoTeKaHHH paöo- 
aero  n pou ecca  b KeceK2/M.

noAyaeHHoe ypaBHeHHe (4 ) öouee ueAecooöpa3Ho npeACTaBHTb 
b cAeAyioiueft (popMe:

dv
%  v  — +  k F v 3 +  G a f vv* +  Ga ( / '  ±  /0) T

T - j  S v - 75 r,m (AA,, +  Mnpt )  =  0. (5)

Ecah npn ABHJKeHHn rto B orayToft kphboh HeoöxoAHM oe Hapa- 
CTaHHe moiuhocth paBHo BeAHHHHe Nnp,  t o  ABHraTeAb He oöAa- 
AaeT 3anacoM  moiuhocth Ha p a 3roH. flosTO M y ycKopeHne paBHo 
HyAio h ypaBHeHHe (5 ) npeßpamaeTCH b ypaBHeHHe (2 ).  Ecah npH 
ABHHieHHH.no npHMOAHHeÖHOMy npO(}>HAIO HAH nO BblnyKAOÜ KpH- 
Boft ApocceAbH aa 3acA0HKa b HaaaAbHbifi momcht He öbiAa otkph- 
Ta noAHOCTbio, t o  ABHraTeAb BcerAa HMeeT 3anac moiuhocth äah 
pa3roHa.

He3aBHCHMbiM nepeMeHHbiM b ypaBHeHHH (5 ) HBAHeTCH BpeMH t. 
IlosTOMy CMbicA pemeHHH ypaBHeHHH (5 ) 3aKAK>aaeTCH b OTbiCKa- 
hhh 33BHCHIUHX o t  t nepeMeHHbix v h S, npn KoTopbix ypaBHeHHe 
oöpaiuaeTCH b ToniuecTBo. TaK KaK nepeMeHHbie b stom ÄHtpipe- 
peHUHaAbHOM ypaBHeHHH He pa3AeAHI0TCH, TO B03M0HCH0 JIHIlIb 
npHÖAHHieHuoe ero pemeHHe. M ojkho, b aacTHocTH. npeACTaBHTb 
HCKOMoe pemeHHe b BHAe CTeneHHoro pnua (5 )

t2 t3 t 4
v dp =  üo +  k xt  -J- k i  2 +  k i  -f- k i  ^  -f- • • • , (6)

rue h0 —  HaaaAbHaH CKopocTb AßHHieHHH npn t = 0 , t .  e. b mo- 
MeHT HaqaAa OTKpbiTHH APOCCeAbHOH 33CA0HKH
B M/ceK-,

ku k2... —  nocTOHHHbie K09(})(j)HUHeHTbi, onpeAeAHeMbie H3 ypaB­
HeHHH (5 ) h ero nocAeAOBaTeAbHbix npoH3BOAHUx 
npn noACTaHOBKe b hhx HaaaAbHHx ycAOBHft (npn  
t = 0, 5 = 0 ,  v =  h0) .

dS
npOH3B6ÄH B ypaBHeHHH (6 ) nOÄCTaHOBKy V =  ------  h HHTerpH-

dt
pya ero , nonyaHM

t* t 8

2 + k 2  6

U   0, 75A7,,;, T],„ UgJ

b = k F v 0+ G af Vi

flpoBfepKa noKa3MBaeT, hto pacxoJKAeHHH b onpeAeAeHHH cko- 
Pocth  no (JiopMyAaM (6 ) h (6 ')  He npeBbimaiOT 1%, a c aKcnepn- 
MeHTaAbHbiMH AaHHbiMH —  5% . TaK K3K 4)opMyAa (6 ')  6oAee npö- 
CTa H, KpOMe TOTO, n03B0AHeT anaAH3Hp0BaTb 33BHCHMOCTb CKOpO- 
cth  o t  BpeMeHH b oOiueM BHAe, to  OHa h peKoweHAyeTcH äjW 
npaKTHaecKoro Hcn0Ab30B3HHH npn pyuHOM caete.

flaAbHeftmaa 3aAaaa THroBoro pacaeTa npH ABHHieHHH b npo­
uecce OTKpbiTHH ApocceAbHofi 3acAOHkH 33KAioaaeTCH b onpeueAe- 
HHH BpeMeHH OTKpbiTHH 33CAOHKH. OTKpblTHe APOCCeAbHOH 3a- 
caOhkh npH pa3roHe öyueT npoAOAHiaTbca ahöo noKa He öyueT 
ÄOCTHrHyTa 3aAaHHaa CKopocTb ABHHieHHH, ahöo äo  noAHoro ee 
OTKpbiTHH. Ecah nocAe s to to  noAoaceHHe 33Caohkh öyueT ocTa- 
B3TbCH HeH3MeHHbIM, TO MOIUHOCTb ÖyAeT H3MeHHTbCH nO OÄHOÖ 
H3 aacTHaHWx xapaKTepHCTHK, a npn noAHOM o tkph thh  —  no 
BHemHeft xapaKTepHCTHKe. FtpeAAOJKeHO HecKOAbKo npnÖAHHieHHbix 
ypaBHeHHH, onpeAeAHioiunx MomHocTb b $Yhkuhh ancua oöopoTOB 
npH nOCTOHHHOM nOAOHieHHH APOCCeAbHOH 33CA0HKH. TIo MHeHHK) 
paua aBTopoB [2], [5], [6], HanöoAee yuaaHUM H3 hhx hbahctch 
ypaBHeHHe JleftAepMaHa

N e =  N m
N

( J L .
\  n ■N

+  ß
rt

A .C . (8 )

rue N m —  M3KCHMaAbH3H MOIUHOCTb npH AaHHOM nOAOHieHHH 
ApocceAbHofi 33CAOHKH B A. C.; 

tiN  —  aucAO oöopoTOB ABHraTeAH b MHHyTy npn MaKCH- 
MaAbHOft MOmHOCTH; 

o. ß> Y —  K09(J)(J)HUHeHTbI, 33BHCHIUHe OT THna ABHraTeAH. 
Ecah npn hoctohhhom nOAOHieHHH ApocceAbHofi 3acAOHKH npo- 

HCXOAHT pa3TOH 3BTOMOÖHAH, HeOÖXOÄHMO ypaBHeHHe (8 ) TaKHie 
AOnOAHHTb aAeHOM

A K  =  - ( J d e  +  k) n  dU>dS
716,2 dt

B  MOMeHT OKOHaaHHH OTKpbiTHH 33CAOHKH MOIUHOCTH, O n p eA e- 
A aeM b ie  ypaBHeHHHm h (3 ) h (8 ),  paB H u . F IosTO M y Ha rpaipHKe 
CKOpOCTHOft XapaKTepHCTHKH MOMeHT OKOHaaHHH OTKpbiTHH ApOC- 
ceA bH oft 33CAOHKH onpeAeAH TCH  T o a K o fi nepeceaeH H H  k p h b h x , no- 
CTpoeH H bix n o  ypaBHeHHHM  (3 ) h (8 ) (cnAomHue KpHBHe Ha 
pHC. 1 ).

AH aAH 3 noK a3b iB aeT , h t o  ypaBHeHHH (6 ) h (7 ) npeACTaBAH ioT 
c o ö o f i  3 H a K oa ep eu y iom H ficH  cxoA H rn n ftca  pha. I lo a T O M y , n ocA eA O - 
BaTeAbHO 3 a A a B a a cb  p h ä om  3HaaeHHft t, m ohcho on p eA eA H T b  ck o - 
pÖCTb ABHHieHHH H npOHAeHHOe paCCTOHHHe c BbICOKOft CTeneHblO 
ToaH ocTH . O A H a K o  o n p eA eu eH H e  v h 5  n o  (p o p M y u e  p a A a  n pn  He- 
OÖXOAHMOCTH BblaHCAeHHH ÖOAbmOTO aHCAa nOCTOHHHblX K03<P4>U- 
UHeHTOB oaeH b  T p y A o eM K o , h t o  H e y A o ö H o  n pn  pyaHOM  c a eT e . Kpo- 
Me T o ro , n oA yaeH H b ie  pem eHHH He no3BOAHiOT npoH 3BecTH  aHaAH- 
3a b a h h h h h  pa3AHHHbix (p a u T op oB  Ha 9TH noK a3aTeA H  b o ö m e M

P h c .  1. rpacpHaecKoe onpeueAeHHe MOMeHTa OKOHaaHHH o tk p m th h  
ApocceAbHofi 33CAOHKH.

Ho Tan KaK ypaBHeHHe (3 ) onpeneAHeT MomHocTb b ipyHKUHH
BpeMeHH t, TO ÄAH nOCTpOeHHH KpHBOH N g p (fl) npHXOÄHTCH Bbl- 
HHCAHTb COOTBeTCTByiOlUHe K aH iÄO M y 3HaaeHHIO t  CKOpOCTb H MOm- 
HocTb. nocAe n e p e x o u a  o t  c k o p o c th  k  o ö o p o T a M  m o * h o  n o c T p o -  

HTb K pH B yio  N d p  ( fl) .

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



12 A B toM o^H J ibH an  npoMbiuuieHHOCTb JVs 1, 1966 r.

T o iK e  nepeceMeHHH Kpncbix N g p ( n ) h N e(n )  COOTBeTCTByeT 
pBBeHCTBO

N 0 + N npt n + ä N Wn =  N m
n n

n N

\ 2 
n n \

+  t \  +
n n

n N

+  * N U

75 dt

dv

=  716,2
N m
n N n N

Vm -

OÖ03HaHHB

b  —  a  A B 1 - \ - k F ;  a  =  ß A B  —  G  f v ;

Q

e 0 =  7 A  —  G a  ( / '  ±  /0) ;  c  =

r f le

4  =  716,2
Nm

B  =

nN

9,57

r K

l m

r K

no.iyBH M

Tax KaK

« i
dv  

dt

dv dv

+  b v ‘  —  av ■ 

d S

- e 0 T  c S  =  0.

dv

(1 0 )

i\ae BejiHBHHbi t n, n „ ,  cooTBeTCTByiOT TOMKe nepeceneHHH
HCKOMbix KpHBbix. H 3 B T oro  paßeHCTBa CAeÄyeT, HTO KoopÄHHaTa 

Mo>KeT öbiTb onpeÄeAeHa h 6e3 yneTa HJieHa ^  2Vmn (nepece- 

BeHHe IIlTpHXOBblX KpHBblX Ha pHC. 1).
E c ä H  33ÄHHHaH C K opocTb  ÄBH>KeHHH ÖOAblUe CKOPOCTH V n , KO- 

TOpyiO  aBTOMOÖHAb ÄOCTHT B MOMeHT nOJlHOTO OTKpblTHH ApOCCeAb- 
HOH 3BCJI0HKH, TO A aAbH eH IU ee ÄBHJKeHHe 6 y Ä e T  npOHCXOÄHTb n pn  
iIo jih o m  e e  o t k p h t h h .  P e iu e H n e  ÄH (})(})epeH ii,H aAbH oro  ypaBHeHHH, 
cooT B eT C T B y rom ero  STOMy CA yna io , A aH o  H H *e .  E c a h  m e  3aAaH - 
H a «  C K op ocT b  Ä B H *eH H H  M eH buie c k o p o c th  v „ ,  t o  b MOMeHr ee 
ÄOCTHjKeHHH Ä ß lir a T e jib  ö y a e T  p a ö o T a T b  n o  o ä h o h  H3 nacTHHHUx 
xapaK TepH C TH K , K O Topan  onpeAeAH TCH  to h k o h  nepeceneH H H  KpH- 
b o h  Ngp  (n ) ,  n ocT p oeH H o ft c  yneTO M  HJieHa A N m c opÄ H H aToft, 

cooT B eTC TB y iom eH  c k o p o c th  v 3ag ( n 3ag ) .  / (j ih  nocTpoeH H H  k p h ­
b o h  N g p  ( n )  n o  ypaB H eH H io  (3 )  H y * H o  Bbipa3HTb b HeM h h ca o  
o öo p o T O B  q ep e3  C K opocTb , a y r j io ß o e  ycK op eH H e B a jia  AßH raTeA H —  
n ep e3  jiH H eH H oe ycK op eH H e  3 b to m o 6 h a h . T o r A a  noAynH M

.2

V dp =  N 0 +  N n p t - ( J d3 +  \ ) - ^ L r  v ^ ~ ,  (9)

d t  d S
m o jk h o  H ann caTb  Tan :

dv
m , v -------4 -  bv2

K d S  1

dt
=  v  ---------, t o  ypaB H eH H e (1 0 )

dS

- av  —  e0 T  c S  =  0. (1 0 ')

r ^ e  y cK op eH H e  ------ m o j k c t  öb iTb  Bw paJK eno b  k o h c h h o m  BHÄe H3
dt

ypaBHeHHH ( 5 ) ,  n o c j ie  n e ro  ä a h  yn pom cH H H  aa jibH eü iH H x  b h h h c -

r> ^0 +  v 3ad ,
JieHHH MOJKHO npHHHTb 5  =  ------- --------  • t .

O n p e^eJ iK B  C K op ocT b  ä j ih  pH Äa 3HaneHHH t h  noÄCTaBHB b  y p a B ­
HeHHe (9 )  cooT B eT C T B y io iiiH e  Ä p y r  Ä p y r y  BpeMH h  C K opocTb , n o n y -  
HHM 3HaHeHHH MOTOHOCTH ÄÄH nOCTpOeHHH TpacJWKa N d p  (n ) .

B 33BHCHMOCTH o t  n oK a3aTeÄ H  npneM H CTocTH  ÄßH raTeÄH  n o  Ha- 
rp y 3 K e  N no H yCKOpeHHH, C KOTOpHM npOHCXOÄHT ÄBHHCeHHe, 
TOHKa nepeceneH H H  k p h b m x  N q p  ( « )  h  N e(n )  (K o op Ä H H a T a  n n ) 
Mo>KeT 3aHHM 3Tb Ä io ö o e  noÄOJKeHHe Ha 0Tp e3 K e « o — n nped (H a - 
naÄbH bie —  n p eÄ eÄ b H b ie  o ö o p o T b i Ä B K ra T e n n ). F IoaTO M y b  h c k o - 
TOpblX CÄyqaH X K M OM eHTy ÄOCTHHTeHHH npeAeÄbH O H  CKOPOCTH 
ÄBHJKeHHH Ha ä h h h o h  n e p e A a n e  vnpeg Ä p o cceÄ b H a n  3acÄOHKa m o - 
* e T  h  He 6 w T b  OTKpbiTa noÄHOCTbio. CAeAO BaTeAbH O , n pn  aHaÄH3e 
THTOBO-ÄHHaMHHeCKHX KaHeCTB aBTOMOÖHÄefl, OCOÖeHHO OÖÄaÄaiO- 
m n x  BbicoKHMH yAGAbHbiMH MouiHOCTHMH, HeAb3H n p eH eö p e ra T b  
n p o n e c c o M  o t k p u t h h  Ä p o cceÄ b H o ft 3acÄOHKH.

O ä HHM H3 B 0 3 M 0 *H b IX  BapHaHTOB ÄBH ÄeH H H  ÄO 0K0HH3HHH 
OTKpblTHH ÄPOCCeÄbHOH 33CAOHKH HBÄHeTCH ABHJKeHHe npH nOCTO- 
h h h o m  ee noÄOHceHHH. B s t o m  C Ä ynae  M om H ocTb  Ä ßH raTeÄH  o n p e -  
ÄGAHeTCH ypaB H eH neM  (8 )  ( c  yneTOM  nneH a A N  w) .  ü o s T O M y  6a- 

A3HC CHÄ npH  ÄBHHCeHHH C nOCTOHHHbIM OTKpblTHeM ÄpOCCeÄbHOH 
33CÄOHKH 3anHUieTCH CACÄyiOUIHM OÖpa30M :

G  a ( / '  ±  <o) T  ^  S  +  GafvV +  k F v *  +  m x =

X Iäh  npHM OÄHHeiiHbix yna.CTKOB c = 0  h ypaBHeHHH (1 0 )  h (1 0 ')  
He ö y Ä y T  c o n e p a o T b  n o c n e A H e ro  HAeHa. E c ä h  K034>4>HUHeHT co- 
npOTHBAeHHH KaHeHHIO He 33BHCHT OT CKOpOCTH, TO nOCTOHHHbie 
K03({)4)HnHeHTbI fl H e0 Ö yÄ yT  paBHbl:

f l  =  ß AB\ ea =  7  A  —  Ga ( / '  ±  i„ ) .

ypaBHeHHH (1 0 )  h  (1 0 ' )  npn c4= 0 TaK * e ,  KaK h ypaBHeHHe 
(5 ),  MoryT öbiTb peuieHbi TOÄbKo npHÖÄH*eHHo. PemeHne ypaBHe­
HHH (1 0 ' )  b  BHÄe CTeneHHoro pHÄa HMeeT CÄeÄyiomHH b h ä :

V =  v0 +  • S-f- -J- k3 “g- k4 -|- . . . (11)

rioCTOHHHbie K03(}H})HII.HeHTbI 3 T 0 r0  pH Ä3 OnpeÄGÄHIOTCH TaK  >Ke, 
KaK H nOCTOHHHbie K03(j)(J)HUHeHTbI pH Ä a ( 6 ) .

ripHÖAHJKeHHoe pem eH H e ypaBHeHHH (1 0 ' )  b  BHÄe KOHenHOH 
KOMÖHHailHH SAeM eH TapH blX  ((jyHKUHH MO>KHO nOÄyHHTb n o  MeTO- 
Ä y  'la n Ä b irH H a . J\jih s t o t o  yMHOJKHM b  ypaBHeHHH (1 0 ' )  in e H  av

Ha MHOJKHTeAb 

AyHHM

1 /  v  Vcp ^
2 V f

TÄe

FIocÄe npeoöpa30BaiiHH no- 

mK vdv  +  (b 'v ’- —  e0 4  cS ) dS =  0, 

iv  cp —  2g0
b' =

2 bvcp —  fl

2 v ,cp

r io H yn eH H o e  ÄHiJxJiepeHHHaÄbHoe ypaB H eH H e HM eeT H H Terpnpy- 
2 b 'S

lOUTHH MHOHCHTeAb H =  e
m x

. r io s T O M y  e r o  H H TerpaA  paßeH  

2 b 'S

vl m\ cm{ (  2b'S

2 2b'
+

(2 b ' f \ m \

vl mK eo mK cm\

=  C,

TÄe c -
2 b ' (2  b'Y

-  npoH 3BO ÄH an nocTOHHHan,

onpeÄ eÄ H eM aH  n pn  n oÄ C T an oB K e b H H TerpaA  ypaBHeHHH HanaAb- 
HblX yCÄOBHH (n p H  5 =  0, U =  l»o ).

I l o c A e  noÄCTaHOBKH 3HaneHHH c b  H H TerpaA  ypaBHeHHH n oA y- 
HHM

v  =

—2b’S

( v \  —  d ) e mx ±  ~ ~  M/ceK, (11') 
b

rA e

d b’

ctn-i

(2 b’Y

rioÄCTaH O B K a H a fiÄ eH H oro  pem eHHH b ypaB H eH H e (10') Ä aeT  b 
a ( v  —  v c p Y

AeBOH e r o  nacTH  — -----------------  , h t o  ö o A e e  h v a h . ü o s T O M y  Ha ocho

r v ,cp
BaHHH TeopeMH o ÄH (j)(})epeH U H aAbH bix H epaB eH CTB ax 3aKÄK)HaeM, 
’- ito  H a ftaeH H oe pem eH H e HBAHeTCH BepxHHM  npHÖAH/KeiuieM . U,ah 
CTbICKaHHH HHJKHeTO npHÖAHWeHlJH yMHOJKHM HAeH Ü V  Ha MHOJKH-
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- c p
Pem eHHe noAyneHHoro ypaBHeHHH BbipaJKaeTCH t o h  »ce

rue

tJjop.wyjioH (1 1 ' )  npn  c jieÄ y to n tH x  3HaneHHHx nocTOHHHbtx:

d  =  - ■ b =  a A B 2 k F .

noÄ C T aH O B K a  3 T o ro  pem eHHH b ypaB H eH H e (1 0 ' )  A a eT  b A eB o ii 
e r o  nacTH  — a ( v — v Cp ) ,  h to  M eH ee HyjiH  npn  H aÄAeJKam eM  b u ö o -  
p e  V c p .  TaK H M  o6 p a 3 0 M , n oA yn eH H oe  pem eH H e HBJineTCH AeiiCTBH- 
TeJIbHO HHJKHHM npHÖAHJKeHHeM K HCTHHHOMy 3H3HeHHIO HHTe-
rp a jia .

H a ftu e H H u e  pem eH H H  A a ioT  y3 K yro  BHJiKy, BHyTpH KO Topoft p a c - 
n o jia ra eT C H  h ck om 3 h  K puB an  v (S ) .  P IosT O M y norpem H O C Tb o n p e ­
ÄeAeHHH c k o p o c th  n o  (f io p M y jie  (11 ') He n p eB b im aeT  pa3H H uu 
M ejK Ä y BepXHHM H HHJKHHM npHÖAHJKeHHUMH 3HaieHHHM H. O flH a - 
k o  aH ajiH 3 noK a3b iB aeT , h to  n epB b iii BapnaH T (})0pM yjib i (1 1 ' )  Ä aeT  
ö o j ie e  TOHHoe peiueH H e, h to  h n o3B ojiH eT  ee peKOM eHÄOBaTb ä ä h  
n paK TH H ecK oro  HcnoÄb30BaHHH.

E c ä h  H3BeCTHbi H anaÄbH an  (D o ) h KOHeHHan ( v )  c k o p o c th  ÄBH­
JKeHHH, TO B nepBOM npHÖÄHJKeHHH BpeMH npeOÄOÄeHHH OTpe3Ka 
n y ™  5  onpeAeÄH TCH  cooT H om eH n eM

t = — , (12)
v,cp

rÄe v,cp M fce n .

BoÄee TOHHbie ypaBHeHHH ä ä h  onpeÄeAeHHH BpeMeHH äbh hcs- 
HHH t  H3HÄCM B pe3yAbTaTe npHÖÄHJKeHHOTO HHTerpnpOBaHHH 
ypaBHeHHH (10). E ro pemeHHe b BHÄe CTeneHHoro pHÄa 3anHiueT- 
ch  no 4>opMyÄe (6 ),  H3 KOTopoft nOÄyHHM ypaBHeHHe ä ä h  onpeue- 
ÄeHHH npoftÄeHHOrO paccTOHHHH B (JjyHKUHH BpeMeHH ÄBHJKeHHH 
TaKJKe h b BHÄe CTeneHHoro pHÄa. TIocAeÄyiomee oöpameHHe s t o -  
ro  CTeneHHoro pHÄa ( 6 )  ÄaeT, b cb o k j oqepeAb, CTeneHHofi p h ä  ä ä h  
onpeÄeAeHHH BpeMeHH t  b c|)yHKUHH paccTOHHHH S. PemeHHe ypaB­
HeHHH (10) MeTOÄOM ManAbirHHa ÄaeT Äsa npuÖÄHJKeHHUx 3Ha- 
neHHH c k o p o c th ,  on p eÄ eA H eM b ix  ypaBHCHHeM

v  =  (^o —  k )e  p t k ± q t  MjceK,

^ __  e n ^  C V cp

&vcp a (bvc„ —  a)'J

(1 2 ')

uc p

bvcp d
npn S =  v cp t,

e 0 _  cV i
rue k =   ------------- T

bvcp & b (vCp ü) 2 

cv  o

bvcp -  d
npn S  =  v at\ p  =

bvcp d

S  = -pt -k t  +  q -  M. (1 3 )

YpaBHeHHH (10) H (10') npH ÄBHJKeHHH nO npHMOÄHHeHHOMy 
npo^HÄK) (c = 0 )  pemaKJTCH to h h o .

npH c = 0  nepeM eH H bie b ypaBH eH H H x (1 0 )  h (1 0 ' )  pa3ÄenHKJTCH. 
n oa T O M y  ecAH  A = — 46eo— a 2< 0, t o  b p e3 yA b T a T e  H H TerpnpoB a 
hhh ypaBHeHHH ( 10) b n p e a e A a x  o t  0  ä o  t  h o t  v 0 ä o  v  HMeeM [7 ]

m K r .  i + *  , i + * o it  =  ■   ln  —  ln -----------
Y — ü L 1 — •* 1 —  x o l

ceK, (1 4 )

2bv —  d

Xn --

K - A

2 bv0 —  d

E cäh  JKe A > 0 , t o  HHTerpnpoBaHHe b Tex jKe npeaen ax  ÄaeT 

2  m x

t — — -----  (a r c t g x  —  arctgA :0) ceK, (1 4 ')

V -  A

rue

* „  =

■ 2bv d

V - ä

—  2 bvn - f -1

~ \ f— A

Ü H T erp H p oB aH n e  ypaBHeHHH (10') b  n p e A e n a x  o t  0 ä o  S h o t  
v 0 ä o  v  b o 6o h x  C A yuan x  Ä a eT

- ÖVq -f- o v 0 -f- e0

-  b v 2 4 -  o v  -f- e0
4 ~  o t  ) M , (1 5 )

rA e  t  —  BpeMH pa3TOHa.
TaKH M  o 6 p a3 0 M , 3Han reoM eT p u u ecK H e XapaKTepHCTHKH n p o - 

ÄOAbHOTO npO<j)HÄH H H0MHH3AbHbIH K03(j)({)HUHeHT COnpOTHBAeHHH 
KaneHHio, a TaKJKe TexH H H ecK yio  x ap aK T ep n cT H K y  3B t o m o 6 h ä h  h 
e r o  ÄBH raTeÄH , m o jk h o  npoH 3BecTH  p a cq eT b i ä b h jk c h h h  3Bt o m o 6 h - 
ä h , t .  e. on p eA eA H T b  C K opocTb  h BpeMH ÄBHJKeHHH, a TaKJKe n p o ft- 
ÄeHHblH nyTb . n p H  3TOM n0CAeÄ0B 3TeAbH 0C Tb npHMeHeHHH p a c - 
neTH bix 4>opM yÄ onpeÄeAH eTC H  b x o ä c  c a M o ro  p a cn eT a  h 3 3 b h c h t  
o t  coneTaHHH reoM eTpH H ecK H x n a p a M eT p o ß  n pO ÄO ÄbH oro  npo<J)HÄH.

^ lo n y m e H n e  o  m t h o b c h h o m  o t k p u t h h  Ä p o cceÄ b H o fi 3acAOHKH He 
b h o c h t  ö oA b u iH x  n o rp em H o cT e ft  b  cyM M apH b ie  p e3 yA b T aT M , o t h o - 
CHm necH k  p a 3 ro H y  Ha B cex  n e p e Ä a n a x  (p a cx oJ K Ä e H n e  He n peB b i­
m a eT  5% ). O ä h 3k o  pa3H H pa b o  BpeMeHH p a 3 roH a  Ha k 3Jk ä o h  n e- 
p eÄ a n e , oTH eceH H an  k  npoÄOAJKHTeAbHOCTH o t k p h t h h  Ä p o c c e a b -  
h o h  33CAOHKH, ÄOCTHraeT 100%. K p o M e  T o ro , Ä o n y m e H n e  o  m t h o - 
BeHHOM OTKpblTHH 33CÄ0HKH He Ä a eT  npaBH ÄbH orO  npeÄCT3BÄeHHH 
O 3aKOHe ÄBHJKeHHH B H3HaAbH0H 4>a3e pa3TOHa. A H aÄH 3 nOKa3bI- 
BaeT , HTO npH  ÄBHJKeHHH C nOCTOHHHbIM OTKpWTHeM ÄpOCCeÄbHOH 
33CÄ0HKH CKOpOCTb MeHHeTCH nO BblnyKÄOH KpHBOH. OaKTHHeCKH
b  n p o u e c c e  o t k p u t h h  ÄPO CceÄbH oft 3 8 c ä o h k h  oH a  MeHHeTCH n o  
BOTHyTOH KpHBOH, HTO nOÄTBepJKÄaeTCH TaKJKe paCHeTOM n o  (J)Op-
M yuaM  (6 )  h ( 6 ' )  (p n c . 2 ) .

V M/CSK

V/7

Ü 3  ypaBH eH H H  (12) noAyHHM  TpaH C ireH AeH TH oe ypaB H eH H e ä ä h  
onpeÄeÄeH H H  BpeMeHH ä b h jk b h h h  t  b 4>yHKHHH c k o p o c th .  O Ä iiaK O  
pa3H H na 3H3HeHHH BpeMeHH, n o A y n a e M u x  n o  < ()opM yÄe (12) CTe- 
neH H oro  p n u a  h Bb iBeueH H U x H3 ypaBHeHHH (12 '), H eBeÄHKa, h 
ecAH  H e r  o c o ß b i x  TpeÖOBaHHH k t o h h o c t h  onpeÄeAeH H H  BpeMeHH 
ÄBHJKeHHH, TO C A eA yeT  n0Ab30B3TbCH l))OpMyAOH (12).

riocAe 3aM eH U  b  ypaBHeHHH (12') c k o p o c t h  oTH om eH H eM  ä h iJj-

(JjepeHHHaAOB nyTH  h BpeMeHH v  = -------  h e r o  HHTerpnpOBaHHH
dt

noAyHHM yp aB H eH H e ä ä h  h p h ö a h jK eH H oro  onpeÄeAeH H H  npoÜ ÄeH - 
H oro  paCCTOHHHH B ^yH KH H H  BpeMeHH!

«gp = var

ajP =const, ANm? ANmi

/  / 
/  / 

/  ^

/ /  
/ /

’/
/  /  

/  /
/*•

/
/

/•

t  ceK

P h c . 2. H 3MeHeHHe c k o p o c th  b n p o u e c c e  o t k p u t h h  Ä p o cceu b H o fl
33CÄOHKH.

Ha p nc. 2 BpeMH A t  xap aK T ep H 3 yeT  BH ocH M yio b p a cu eT  n o rp e m -  
HOCTb npH ÄO nym eH H H  O MrHOBeHHOM OTKpblTHH 33CÄOHKH. 
norpem H O C Tb TeM ö oA b m e , HeM Bbiuie 3an-ac MomnocTH Ha p a3 roH  
h  neM M eH bm e npueM H CTocTb ÄBH raTeÄH  n o  H a rp y3 K e . 3 H a n  n ou a - 
3aTeA b  Nnp,  MOJKHO ÖOAee TOHHO OUeHHTb HCTHHHyK) AHH3MHH- 
HOCTb aBTOMOÖHÄH B HaHÖOAee B3JKHUH HaHaAbHblH nepHOÄ pa3- 
roH a , K O Topan  b s t o t  nepHOÄ He 3 8 b h c h t  o t  yÄ eA b H o fl MomHOCTH.

n p H B eu eH H u e  b CTaTbe p a cn eT H U e  (J iopM yÄU  h H3ÄOJKeHHbift b 
H e fl MeTOÄ aH aAH 3a TH roBo-ÄH H aM H necKH X K anecTB  3 B to m o 6 h ä h  
M o r y T  ö u T b  ncnOÄb30BaHbi He TOÄbKO no CBoeM y npHM OM y Ha- 
3H3HeHHIO, T. e. ÄÄH paCHeTOB ÄBHJKeHHH, HO TaKJKe H ä ä h  peme­
HHH BOnpOCOB, CBH33HHUX C HCCAeÄ0B3HHeM TOnÄHBHOÜ SKOHOj 
MHHHOCTH aBTOMOÖHAefl, C aH3ÄH30M  pe3yAbTaTO B  HX HCnUT3HHH 
h peJKHMoß paöoTU arperaTOB. B  h 3 C th o c th , Ha p n c. 3  n pnB eÄ e- 
h u  p acn eT H U e h 3K cn epH M eH TaÄ bH u e Ä a H H u e  06 H3MeHeHHH m oiu-Вологодская областная универсальная  научная библиотека 
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P h c . 3. H 3M eH eH ne m o iu h o c t h  b  n p o u e c c e  OTKpbiTHH a p o c c e a b H o fi
3aCJIOHKH:

a — pacieTHbie aaHHbie; 6 — SKcnepHMeHTajibHbie aaHHbie; a — moiu- 
HOCTb aBHrare.iH 6e3 yieia. 3 TiaaT Ha m',:OMOraTe.,:i>Hb:e arperaTbi; 
/ — BTopaH nepeaaaa; 2 — TpeTba nepeaaaa; 3 — aeTBepTaa nepeaaia; 

4 —  nsrraH n ep ea a n a .

HOCTH B 3aBHCHMOCTH OT OÖOpOTOB B npOUeCCe OTKpbiTHH HPOC- 
cejibHOH 3acjiOHKH. Kau b h h h o , p acn eTH b ie  h SKcnepH M eH TaabH bie 
KpHBbie COBepmeHHO HUeHTHHHbl. H eK O T op b ie  paCX O *U eH H H  B Be- 
JIHHHHe HanaabHOH MOIUHOCTH OÖUHCHHIOTCH HeCOBepUieHCTBOM Me- 
t o ä h k h  ee S K cn ep H M eH T aab H oro  on p eaeaeH H H . H ec o B n a a e H H e  Ha- 
n a jib H b ix  h  KO H enH ux o öo p o T O B  He HM eeT npHHUHnHaJibHoro 3Ha- 
ueHHH, TaK  KaK HBjiaeTCH cJieucTBHeM  H ecoBnaueH H H  p acn eT H b ix  h 
4>aKTHHecKHx n p eu eu b H b ix  C K opocTe ft HBHiKeHHH Ha n e p e a a n a x .

B bl BO Abi

1. nouyqeHo amlxjiepeHUHanbHoe ypaBHeHHe äbhhcchhh aBTOMo- 
6hhh b HanajibHbift nepnoa pa3roHa h aaHO ero pemeHHe, hto no- 
3BOJineT oueHHTb npaKTHnecKoe BJiHHHHe noKa3aTeaeß, xapaKTepn- 
3yiomHX pa3roHHbie KanecTBa aBuraTenn ( N n p  h X ) ,  Ha uhh3Mhh- 
HOCTb aBTOMoÖHjieii b HanajibHoil <})a3e pa3roHa.

2. H a p a a y  c  o6m eH 3BecTH biM  c n o c o ö o M  pem eHHH ÄHijuJiepeHUH- 
a jibH b ix  ypaBHeHHH c  n oM o m b io  CTeneH H bix phuob, KO Topb ifi Bnoa- 
He yu oB J ieT B opneT  Tpe6oBaHHHM  p a c n e T a  Ha 3U.BM , Hcnoab30BaH  
MeTOU ^ a n jib irH H a . 3 t o t  M eT oa  n o 3 B o jia eT  n oa yn H T b  pem eHHH b 
BHue KOHenHofl kom6hh3uhh a jieM eH T ap H b ix  (jjy iiK UH fi, yn p o iu a io -  
iuhh BbinHCjienHH n pn  pynHOM cn eTe, a ru aB H oe —  n o3 B oa n eT  aHa- 
JIH3HpOB3Tb BJIHHIIHe pa3JlHHHbIX 4>aKTOPOB H a  nO Ka33TeaH  UBII- 
JKeHHH.

3. nojiyneHHbie pemeHHH uH4)(l,ePeHUHajibHbix ypaBHeHHH UBHKe-
HHH aBTOMOÖHJIH OÖeCneHHBaiOT B03M05KH0CTb np0H3B0UHTb 6eC- 
npepbiB H bie n o  nyTH  pacn eT b i UßHKeHHH, B K jnonan  on p e a e a e H H e  
T3KHX nOKa3aTeJiefl, KaK  BpeMH aBHIKeHHH, epeUHHH C K opocTb , pe- 
» h m h  p a ö oT b i a rp eraT O B , p a c x o a  Ton jiH B a, BpeMH ußHJKeHHH Ha 
n e p e a a n a x  h t . n., no3BOJiHiom Hx H cn o jib 3 oß a T b  p e 3 y j ib T a ™  THro- 
Bbix pacneTO B ujih oöocH O B aH H oro  B b iß op a  n a p a u e T p o ß  a ß H ra T e a a  
H TpaHCMHCCHH.
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B A ü s i H M e  T H n a  C M A O B o r o  n p i i B O A a  T p e x o c H o r o  c ib t o m o ö m a s i  h o  p a c x o A  

T o n A H B a  n p n  a b m x c h m m  n o  T B e p A o f t  o n o p H o f t  n o B e p x H o c T M

K aH fl. TexH. HayK A . B. CPM.WOL1JKHH, KaHfl. TexH . HayK H . cp. B O M A P O B , 

fl. fl. n y fk lH , KaHfl. T ex H . HayK B. M . C E M E H O B  
MBTY HMeHH BayMaHa,  HAMH

D  bIBOP pauHOHajibHOH cxeMbi chjioboh nepeuana TpexocHoro 
^  aBTOMOÖHJIH HBJIHeTCH OÖbeKTOM ÄOBOJlbHO ÖOJIbmOrO K0J1H- 
necTBa nccjieuoBaHHft [1]— [4],

E o j ib iu o e  BHHMaHHe, yu eJ in eM oe  aTO M y B o n p o c y , oßbHCHHeTCH 
TeM , hto a o  chx n o p  cn a oB b ie  n e p e a a n n  T p e xo cH b ix  aBTO M oßH aeii 
BbinoaHHioTCH KaK  y Hac, TaK  h 3a rp au H u e ft b pa3an n H b ix  B apnaH - 
T a x . Ha p n c . 1 paccM O TpnM  c a e a y io m H e  m ecT b  ochobhhx B apnaH - 
tob  cxeM  CHÄOBOß n ep eaaH H  T p e x o cH b ix  aBTO M oßH aeü , B H n oaH n e- 
M bix n o  «m octoboh » cx eM e :

1) 6 x 6  c Ö aoK H poßaH H biM  n p H B oaoM ;
2) 6 x 6  c aH$4)epeHUHaabHbiM n p H B oaoM ;
3 ) 6 x 4  c ßaoKH poBaH H biM  n p H B oaoM  M e*a y  moctbmh TeaeiK K H ;
4) 6 x 4  c aHiJi^epeHUHaabHbiM npHBoaoM Meaiay MocTaMn Te- 

aexKH;
5) 6 x 6  c an (})(j)epeH U H aabH biM  n pH B oaoM  Meacay mocthmh Te- 

aeiK K H  h 6aoKH poBaH H biM  n p H B oaoM  k n e p e a H e M y  M ocT y ;
6) 6 X 6  c ÖaoKHpoßaHHbiM npHBoaoM MeiKay mocthmh Teae>KKH 

h an4)(})epeHUHaabHbiM npHBoaoM k nepeaHeMy MocTy.
TaKoe MHoroo6pa3He BapnaHTOB chhoboh nepeaann UHKTyeTCH 

ycaoBHHMH BKcnayaTauHH aBTOMoßnan.
TaK, cxeMa 6 x 6  npuMeHHeTCH npn KOHCTpynpoBaHHH aBTOMO- 

ÖHaeft BbicoKoö npoxoanMOCTH, a cxeMa 6 x 4  —  aan aBTOMoßHaeft 
oßiuero Ha3HaneHHH.

KpoMe Toro, aHiJxjiepeHUHaabHbift hhh ßaoKHpoBaHHbifl npHBoa 
k  BeayiUHM MocTaM aBTOMoßnaH oSycaoBaHBaeTCH asyMH ifiaKTo-

paM n ; yn p o m eH n eM  KOHCTpyKUHH C H n oB oro  n p H B oaa  h  yM eH bm e- 
HHeM aon oH H H reab H b ix  H a rp y 3 o «  b  c h u o b o h  n e p e a a n e , B03HHKaio- 
IUHX OT UHpKyaHUHH MOIUHOCTH B ÖHOKHpOBaHHOM npH BO ae TpaHC­
MHCCHH.

H3BecTHO T a K * e ,  h to  B B eaeH ne M eiK O ceBb ix H ecaM oß aoK H p ye- 
Mbix aHiJuJiepeHUHaaoB n pH B oan T  k  y x y a m e H H io  n p o x o a H M o c ™  
MHOTOnpHBOaHblX aBTOMOÖHaeft H yCaOlKHeHHIO KOHCTpyKUHH 
TpaHCMHCCHH. O aH aK O  onb iT  SKCnayaTaU H H  MHOTOnpHBOaHblX aB- 
TOM oÖHaen n oK a3b ißaeT , h to  ßaoKH pO BaH H biö n pH B oa , o öecnen H B a- 
lomHÖ ö ö a b iu y io  n p o x o a n M o c rb , npHBOauT k  3H anH TeabH 0M y yBe- 
anneH H io p a c x o a a  TonaH B a  h Bbi3bißaeT noB bim eH H biö  H3Hoc ae- 
T a a e ft  c h h o b o h  n e p e a a n n , o co6 eH H o  n p n  aßHaceHHH n o  a op o raM  
C TB epabIM  nOKpblTHeM. 3THM H npOTHBOpenHBbIMH ycaoBHHM H K 
OÖTjHCHHeTCH He TOHbKO pa3HOOÖpa3He HCnOaHeHHblX KOHCTpyKUIlft 
ch h o b o h  n e p e a a n n , h o  h H aa n n n e  pa3HHHHbix B 3 ra n a o B  Ha k o h c t-  
p yn p oB aH H e TpaHCMHCCHH T p e x o c H b ix  aB TO M oönaeft.

B u e a n x  a a a b H e flm e ro  H3yneHHH B u ö o p a  pau H O H aab H oö  c x e u u  
n pH B oaa  T p e x o c H o ro  aBTOMOÖHHH c to h k h  3peHHH p a c x o a a  Tonan - 
Ba, b M BTY hm. B a y M a H a  b 1963— 64 rr. ß b iaa  n p o ß e a e H a  BKcne- 
pH M eH TaabH an p a ß o T a  n o  o n p e a e a e H H io  b h h h h h h  THna c h h o b o to  
n pH B oaa  Ha p a c x o a  r o p io n e ro .

B K an ecTB e o ß ie K T a  ncnU TaH H H  6 b ia  Bb ißpaH  aBTOMOÖHab 
« Y p a a - 3 7 5 » ,  o ß o p ya o B a H H u ft  aon oaH H T eabH b iM  CHMMeTpnnHbiM 
M eiK oceBbiM  HH(f)<}>epeHUHanoM c  n p H H yaH TeabH o ft ßaoK H poB K oä, 
pacnoaoH ceH H biM  M e iK a y  m oc th m h  T e a e K K H . <Вологодская областная универсальная  научная библиотека 
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H a A H u n e  ÄH (j)4)epeHU.Haaa M ejK A y  m o c t 3 m h  TeAejK KH  no3BOAHAO 
Ha aßTOMoÖHJie b o  BpeMH aK cnepH M eH Ta o cym ecT B jiH T b  Bce m ecTb  
BapHaHTOB cxeM  CHJioBoro npHBOfla. YcTaH O B K a  b  T e J ie *K y  
(JiepeH UH ajia c  n pH H yA H Tejib H ofi ö j io k h p o b k o h  ö b ijia  BH3BaHa on - 
pea,ejieHHbiM H cooßpa jK eH H ji'M H . CaM oÖ AO KH pyiom H H CH  ÄH $(}>epeH - 
H Haji npH o n p e Ä e a e H H b ix  ycAO B H nx ÄBHJKeHHH Mo>Kex Ö AOKiipo-

6 x 6 6 x 4 6 * 4  6 x 6 6 x 4  6 x 6

- -  : <

* )

6 x 4  6 x 6

6 )

6 x 6  6 x 6

t - H  I - H
X  > tf  * s

H H  h r i  
H H

8 )

6 x 6  6 x 6

2 )

6 x 6  6 x 4

* )

-  Ha/iuHue M e m o ce d o to  

O m p tp e p e H p u a w

u )

-  Omx/iHmeHue 

n e p eß fteeo  M o c m a

P h c . 1. C paB H H TejibH b ie  BapnaH Tbi TonAH BH oft b k o h o m h u h o c t h  
cx eM  c h j io b o t o  npHBOAa n c n b iT y e M o ro  aBTOMoÖHJia.

BaTbCH CaMOnpH3BOHbHO. CaMOnpOH3BOAbH3H ÖAOKHpOBKa ÄH<j)- 
(J iepeHUHajia m o j k c t  npoH30HTH KaK H3-3a TexHOAOTHuecKHx n o- 
rpeu iH O CTeft H3TOTOBAeHHH h ih h , T a «  h  o t  n ep ep acn p eA eA eH H H  
B epTH K a jibH o fi H arpy3K H  Ha m o c t m . CaM OÖAOKHpoBKa n p on cx oA H T  
OT KHHeMaTHHeCKOTO HeCOOTBeTCTBHH, B03HHKaiOmerO npH BUU ie- 
yK a3aH H b ix  c j iy n a flx .

B paöoTe [3] yKa3biBaeTCH , h to  pa3jiHHHe b p a A H y c a x  KaueHHH 
B e a y m n x  KOJiec Ha 7% , K O T op oe  m o jk c t  6biTb Bbi3BaHo TexH O A o- 
THHeCKHMH nOTpeUlHOCTHMH H HepaBHOMepHbIM H3HOCOM UIHH, 
BÄBOe yBejIH H H BaeT KpyTHIUHH MOMeHT Ha OAHOM H3 m o c to b  b 6 a o -  
KHpOBaHHOM npHBOAe TeJiejKKH.

TaKHM oßpa30M, BBeAeHne b cxeMy c h j io b o t o  npHBOAa HcnbiTy- 
e M o ro  aBTO M o6n jiH  «Ypa ji-375 » M eJK oceB oro  ÄH(J)c|)epeHUHaAa c 
npHHyÄHTejibHofl öjioKHpoBKoft, KaK 9T0 6bijio CÄejiaHo paHee b 
aBTOMoßHJie H AM H -021, rapaHTHpoBajio HCKJUoneHHe Bcex h 3 äo - 
JKeHHbix cjiyqaHHOCTeft.

H cn b iT y eM b iii aB TO M o6n jib  6b iji C H a 6 * e H  C TaH Aaprab iM H  uiHHa- 
mh TH na OH-25 pa3 M ep oM  14,00— 20 c h h c jiom  c jio e ß  K o p u a , paB- 
HblM 10.

P a c x o Ä  Ton jiH B a  o n p e a e j in j ic n  MepHbiMH K o jißaM H  Ha ropH 30H - 
TajibHOM  npHMOJiHHeÜHOM y q a c T K e  aciJ ia jibTO B oro  rn o cce  npoTH - 
JKeHHOCTblO ÄO 1,0 KM. H cnbiTaH H H  npOBOÄHJIHCb npH p33ÄHHHOH 
B ecoB o fi H a rp y3 K e  (M HHHM aAbHoft —  pa3rpy>KeHHOM  aBTOMOÖHAe 
H MaKCHMajIbHOH —  nOJIHOCTblO TpyJKeHHOM aBTOMOÖHAe) H pa3- 
ÄHHHblX CKOPOCTHX yCTaHOBHBUieTOCH ÄBHJKeHHH.

H cnb iTaH H H  noÄHOCTbio rp y>K eH H oro  3 Bt o m o 6 hjih  npoBOAHAHCb 
KaK C KpiOKOBOH, TaK  H 6e3  KpiOKOBOH H 3rpy3K H . fla B A e H H e  B03Äy- 
x a  b u iH H ax n p n  k 3 j k ä o m  H3MepeHHH vcT aH aB ÄH B aH ocb  3 ,2 ; 2 ,5  h 
1,5 Ka/cM2 h  n pu  n oH H ocTb io  rp ysseH H oM  aBTOMOÖHAe —  3,2 h

2 ,5  kz/cm2. F le p e Ä  KajKAbiM  3ae3Ä0M  KOHTpoAHpoBaAHCb: n p o rp e ß
UIHH H TpaHCMHCCHH, COpT 6eH3HHa, ÄaBJieHHe B 0 3 Ä yxa  B U iHHax H 
T e M n e p a T yp a  O K p y jK a io iu e ro  B 0 3 A yxa .

K p o M e  onpeÄßÄeH H H  p a c x o Ä a  TonAH B a Ha MepHOM yq acT K e, öbi- 
a h  npoB eÄ eH bi HcnbiTaHHH Ha BKOHOMHUHOCTb noH H ocTb io  rpy>KeH- 
h o t o  aBTOMOÖHÄH Ha y q a c T K a x  ä a h h o h  ä o  150 km.

Ha pn c. 2 npHBeÄeHbi «e iK O Topb ie  xap aK T ep H w e  
6 x 4  6 x 6  rpatfiHKH p a c x o Ä a  t  on  jih b  a b 3 3 b h ch m o c th  o t  c k o ­

p o c t h  ÄBH>KeHHH, n o jiyn eH H b ie  npH  HcnbiTaHHH Ha 
M epnoM  y q a c T K e  ac ijiaA b T O B oro  u io c c e  npoTH jKeH - 
H ocTb io  ä o  1,0 km, H e rp y jK e H o ro  3 b to m o 6 h ä h ; 
Ä aB Ä e iiH e  B 0 3 Ä yx a  b u iH H ax P m= 3,2 kz/cm2, aB-
TOMOÖHJIb HCnbITbIB3ÄCH B pa3J!HHHbIX CXeMaX CH- 
ÄOB,oro npniBOÄa (uHij>pbi oöosH aH a iO T  n e p e Ä a n H ).

B TaÖÄ. 1 npHBeÄeHbi pe3yJibTaTbi oöpaöoTKH  
rpaijiHKOB, nojtyHeHHbix n pu  HcnbiTaHHH aBTOMO- 
6häH  Ha 3K0H0MHHH0CTb no  CpaBHHTejIbHbIM Ba- 

6 x 6  6 x 4  puaHTaM, npHBeÄeHHbtM Ha pnc. 1.
B T a ö ji. 1 npH BeÄeH bi cpaB H H TejibH bie AaHHbie 

n o  p a c x o A y  Ton jiH B a , npuneM  iM escay  c o ö o f t  c p a s -  
HHBaiOTCH BCe B03MOJKHbie H3 HieCTH BapHaHTOB 
CxeMbi CHAOBOrO npHBOAa. X leCHTb B03M0>KHbIX 
BapnaHTOB cpaBHeHHH noK a3aH b i Ha p « c .  1.

B TaÖA. 1 h « a  pnc. 1 3t h  BapnaH Tbi o6o3H ane- 
h m  OyKBaM H o t  a  ä o  k. B K a jK A o fi k o ä o h k c

TaÖJi. 1 aaH bi OTHOiueHHH unijip, BbipaJKaiom Hx
p a c x o A  TonjiHBa b a  Ha 100 km, noayqeHHbift ä ä h  
cpaBHHBaeM bix cxeM  1 u 2 c h a o b o to  npHBOAa, h 
npoueHT OTKAOHeHHH b p a c x o A e  TonjiHBa. P a c x o a
TOnAHBa B3HT npH CKOpOCTH ÄBHJKeHHH aBTOMO-
ö h jih  50 km/h. Ha u eTB epTo ft n ep eu a u e , TaK  KaK 
3Ta C K opocTb  ä ä h  rp y3 0 B b ix  aBTOMOÖHÄeft npH 
ÄBHJKeHHH n o  a ectO Ä bTy HBAHeTCH OnTHMaAbHOH.

1
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P h c . 2. PaCXOÄ TonAHBa B 3aB.HCHMOCTH OT CKOpOCTH ÄBHJKeHHH 
HCnblTyeMOTO aBTOMOÖHAH C pa3ÄHUHbIMH cxeM aM H  CHÄOBOTO

npHBOAa:

0 - 6 X 6  (u iTpHxoBbie jihhhh  —  6jiOKHpoBaHHbifl npHBOfl, cnJiouiHhie 
JIHHHH —  ÄHCt)$epeHUHaJIbHblfi npHBOAI 6  —  6 X 4  (UITpHXOBbie JIHHHH —  
ßjiOKHpOBaHHbift npHBOa, cn jiom iib ie  jih h h h  —  uHcJiiliepeHUHajibHbift npH- 
b o ä ) ;  e  — 6 X 6  —  Tejie jKKa öjioKH poßaH a, npHBoa k  n ep eaH eM y  MOCTy 

aH(J)(J)epeHUHajIbHblIt.
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a 6 ß Z a e OK 3 u K

ABTOMOÖHJIb 3,2 52/48 8,3 54/51 5 ,8 54/48 6,2 54/48 12,5 54/52 3,8 51/52 2 51/48 6,2 51/52 2 51/54 5,5 51/51 0

,ypa^-375“
(Herpy>KeHbift) 2,5 55/51 7,8 56/52,5 6,6 52,5/51 2,9 56/51 9,9 56/55 1,8 52,5/55 4,9 54/51 5,8 54/55 1,8 54/56 3,7 54/52,5 2,9

ABTOMOÖHAb 3,2 62/56 8,7 60/57 5,2 57/56 1,8 60/56 7,1 60/62 3,3 57/62 8,7 59/56 5,3 59/12 5 59/60 59/57
ii y  paji-d7o 

(r p y jK e H b ift ) 2,5 63/58 8,6 61/59 3,3 59/58 1,7 61/58 5,2 61/63 3,2 59/63 6,7 61/58 5,1 61/63 3,2 61/61 0 61/59 | 3,3
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H 3 aH a jiH 3a  T a ö a . 1 h pn c . 1 c a e Ä y e T :
1) p a c x o a  T on jiH B a  n pn  ÄBHJKeHHH 3 b t o m o ö h ä h  Ha nHTOfi ne- 

p e a a u e  c H H * a e T c a  Ha 13— 1 4 %  n o  cpaBH eH H io c  n eTB epTo ft n ep e - 
a a n e ft ;

2 )  x a p a K T e p  H3MeHeHHH k p h b m x  p a c x o a a  TonaH B a  aBTOMOÖHÄH 
«YpajI-375» B 33BHCHM0CTH OT CKOPOCTH ÄBHTKeHHH He OTÄHHaeTCH 
o t  noÄO Ö H bix KpHBbix, n oa yn eH H b ix  ä j ih  a p y r n x  aBTOM oÖHaeft;

3 )  p a c x o Ä  Ton jiH B a  ocoÖ eH H o pe3K o B 0 3 p acT aeT  n pn  yB eanH e- 
HHH CKOPOCTH ÄBHHCeHHH aBTOMOÖHÄH OT 30 ÄO 40 K M / H ;

4 )  p a c x o Ä  TonÄH B a n pn  n oÄ H ocT b io  aH ())<j}epeHUHaabHOM  npnBO- 
A e  B c e rÄ a  o c T a e T c n  HanMeHbiHHM n o  cpaB iieH H io  c  apyrH M H  Ba- 
pnaH TaM H  c h ä o b o t o  npH BO Äa;

5) HaHÖOÄbuiHft p a c x o Ä  Ton aH B a  y  n erp y> K eH o ro  aBTOMOÖHÄH 
H aöaiO ÄaÄCH  b  c x e M e  6 x 4  c  öaoK H poBaH H biM  npHBOÄOM M eH iay
M0CT3MH TeaO K K H  H OTKÄIOHeHHblM nepeÄH H M  MOCTOM.

H aH Ö oÄbn iH H  p a c x o Ä  TonaH B a  y  rp y rn e H o ro  3 b t o m o 6 h ä h  Ha- 
öaiO ÄaÄCH  b  c x e M e  6 x 6  n pn  n oa H o cT b io  6 ä o k h p o b 3Hh o m  npnBO Äe.

n o  CpaBHeHHK) C nOÄHOCTblO ÄH ljn jjepeH IlH aÄbH blM  npHBOÄOM B 
B b im eyK a3aH H bix  c a y n a n x  p a c x o Ä  TonaH B a  yßeaH H H BaacH  Ha 8 ,7—  
1 2 ,5 % .

H 3  T a ö a . 1 BHÄHO, HTO aBTOMOÖHÄb ( 6 X 4 )  C OTKÄIOHeHHblM n e ­
peÄHHM  MOCTOM He TOÄbKO C ÖÄOKHpOBaHHblM M e * Ä y  MOCT3MH Te- 
a e * K H ,  h o  h  c ÄH(j)c|>epeHUHaabHbiM npH B oaoM , n o  cpaBH eH H io c 
aB TO M oönaeM  c noHHOCTbio ÄH(|>4)epeHUHaabHbiM npHBOÄOM Ha Bce 
M ocTbi (6 X 6 ),  M eH ee s k o h o m m h c h .

E c ä h  noBbim eHHbiH  p a c x o Ä  TonaH B a  npn  noaHOCTbio ö ao K H p o - 
BaiiHOM c h ä o b o m  npHBOÄe Ha aBTOM oÖHae (6 X 6 ) oÖ iHCHneTCH 
Ä onoaH H TeabH biM H  noTepH M H  3a cn eT  H epaB H O M epH oro  p a c n p e a e -  
ÄeHHH KpyTHLUHX MOMeilTOB n o  BeÄyntH M  MOCTaM H H3ÄHHHH B CH- 
ÄOBOM npHBOÄG ÄOnOÄHHTeabHOrO 3aKpyHHBaHHH TpaHCMHCCHH 3a 
cn eT  y n p y rH x  K p yT H iu n x  m o m c h to b , t o  T a K o e , Ha nepBbift b 3 tä h ä , 
n ap aÄ O K c aa b H o e  HBaeHHe, KaK n oB b im eiiH e  p a c x o a a  TonaH B a  y  
aBTOMOÖHÄH ( 6 X 4 )  C OTKÄIOHeHHblM nepeÄH H M  MOCTOM C ÖÄOKH­
pOBaHHblM h Ä a * e  ÄHcJxJjepeHnHaabHbiM npHBOÄOM b TeaeruK e, 
oöiH C H H eTCH  HeaHHeHHbiM x a p a K T e p o M  H3MeHeHHH n oT ep b  Ha ne- 
peK aTb ißaH H e u ihh  b 3 3 b h c h m o c th  o t  n e p e a a ß a e M o ro  K p yT H iu ero  
MOMeHTa [4 ],

R n h oueH KH  b ä h h h h h  B p am a iom H xcH  a e T a a e ft  O TKaiOHeH iioro 
n e p e u H e ro  M o e ra  Ha p a c x o u  TonaH B a  Ä on oaH H T eabH O  ö h ä h  n p o- 
BeaeH bi HcnbiTaHHH aBTOMOÖHÄH « y p a a - 3 7 5 »  (6 X 6 ).  f l a u  s t o t o  
n epeÄ H H e n o a y o c u  ö h ä h  yÄ a a eH b i, t .  e. c x e M a  c h ä o b o t o  npHBo- 
Ä a  ö b ia a  M aKCHM aabHo npH Ö nnaceH a k  c x e M e  aBTOMOÖHÄH THna 
6 X 4 .

B  p e 3 y a b T a T e  n cnb iTann ft ö m ä h  n oayH eH b i c a e a y io iU H e  aaH H bie: 
aBTOMOÖHÄb ( 6 X 4 )  C ÖÄOKHpOBaHHblM npHBOÄOM M e * a y  MOCTa- 
m h  T e Ä e * K H  n o K a 3 a a  p a c x o Ä  TonÄH B a 56,5  a  Ha 100 km . TaKH M  
0Ö pa30M , T aK o ft c h ä o b o h  npHBOÄ n o  p a c x o a y  Ton aH B a; n o «a 3 a a  
npaKTH necKH  OÄHHaKOBbie p e3 yÄ b T aT b i, h t o  h  noaHOCTbio ÄH4n}>e ‘  
peHUHaÄbHbift. n P H n poeK TH poßaH H H  aBTOM oÖHaeft c  K oaecH o ft 
(J iopM yao ft 6 x 4  c a e a y e T  yHHTbiBaTb, h t o  M eucoceB oft ÄH fju jiepeH- 
u n a a  b  Teae>K K e aBTOMOÖHÄH n o  cpaB H eH H io c ÖÄOKHpOBaHHblM 
npHBOÄOM Ä a e T  ö o a e e  BbicoKHe sKOHOM HuecKne n oK a3aTeaH . Tax, 
HaaHHHe M eu coceB oro  ÄHtJufiepeHUHaÄa b  T e a e m u e  CHHJKaeT p a c x o u  
TonaH B a  Ha 6 ,6 % . 3 t o  oö-bHCHneTCH TeM , h t o  M e x o c e B o f i  ÄHtJxJie- 
p eH u n a a  npaKTH uecK H  n op o B H y  a e a u T  KpyTHiUHft MOMeHT n o  Be- 
ayiU H M  MOCTaM b  T e a e x K e .  O TcyTC TB H e x e  ÄHtjuJiepeHUHaaa npn- 
b o ä h t  k  HepaBHOM epHOM y p a c n p e a e a H H io  K p yT H iu n x  m o m c h t o b  n o  
MOCTaM, HTO B e a e T  K B03HHKHOBeHHIO ÄOnOÄHHTeÄbHblX nO Tepb 3a 
cn eT  Ä O n oaH H T eab H oro  y n p y r o r o  3aKpyHHB3HHH TpaHCMHCCHH.

B T a ö a . 2 n pH BeaeH b i ÄaH H bie B b iö e ra  r p y x e H o r o  aBTOMOÖHJiH 
«ypaa-375» c o  C K op ocT b io  Vo =  2ß km/h Ha ropH 30H TaabH 0M  yn a - 
CTKe a c i})a Ä b T O B oro  u io c c e . Kau b h ä h o , b  c n a y  HaanuHH aon ou H H - 
TeabHOTO 33KpyHHBaHHH TpaHCMHCCHH npH ÖÄOKHpOBaHHOM CHÄO- 
b o m  npHBOÄC aBTOMOÖHÄb n p o m e u  H aH M eH biuee h h c ä o  M eTpoB , TaK 
KaK H aöaiO ÄauH Cb a on oaH H T ea b H b ie  c h ä h  conpoTH B aeH H H  KaneHHio.

Ha p n c . 3 n oK a3 aH o  H3M eHeHue K p yT H iu n x  m o m c h t o b  n o  MOCTaM

T a ß j i H u a  2

Tnn npHBOÄa
C x e M a

npHBOAS

npofineil^ 
Hbifi nyTb

B M

B^OKHpOBaHHblft KO BC6M M O C T a M ................................. 6X6 228

BJiOKHpoBam ibifi npKBOA M e>K^y m o c t 3m h  te^e>K KH 6X4 270

BJlOKHpOBaHHWfll npHBOfl M eM iAy MOCT3MH Te/lC>KKH

h Ä iK fu pepeH U H a^biiw fi k  n e p e Ä H e M y  M o c r y  . . . . 6X6 300

H iK p ipepeH U H a^bH b ifi npneoA k o  B ceM  M O c ia w  . , 6X6 324

r p y x e H o r o  aBTOMOÖHÄH «ypaa-375» b  3 3 b h c h m o c t h  o t  c h ä u  t h - 
th  Ha KpiOKe P Kp .

Kax b h ä h o  h 3 pn c . 3, a, cx e M a  6 X 4  npHBOÄa c BKaioHeHHbiM 
ÄHtjxJiepeHUHaÄOM M e x a y  m o c t h m h  T e a e x K H  npaKTH necKH  nopoß- 
H y p a c n p e a e a n e T  K p yT H iu n e  m o m c h t h  M e x a y  cpeÄHHM  h 33ä h h m  
M0CT3MH (M 20; Mio UITpHXOBble Ä H H H H ). BaOKHpOBKa MeXOCeBO- 
ro aH<}><j)epeHUHaua npHBOÄHT k  HepaBHOM epHOM y p acn p ea ea eH H io  
K pyT H iu n x  MOMeHTOB n o  MOCTaM (c n a o iu H b ie  ä h h h h ) ,  npnneM  xa-

^ V A
K Z M

6 0 0

m

z o o

1 0 0 0  Z 0 0 0  PK p  K Z  1 0 0 0  ^  Z 0 0 0  P K p  K e

M W ,
K I M

m

z o o

1 0 0 0  1 0 0 0  P K p  KZ 1 0 0 0  Z 0 0 0  P K p  k

6 )  Z )

Phc. 3. P a c n p e a e a e H n e  K p yT H iu n x  m o m c h t o b  n o  MOCTaM HcnbiTye-
MOTO aBTOMOÖHÄH B 33BHCHMOCTH OT CHÄbl THTH Ha KpiOKe npH 
pa3ÄHHHbIX THnaX CHÄOBOTO npHBOÄa ( M l0\ M 2o- Mio  COOTBeTCT- 
BenHo K p yT H iu n e  MOMeHTbi Ha n epeÄ H eM , cp eaH eM  h 33ä h c m  Beay- 

iu h x  M O C Tax); G i=3420  Ka; G2= 4720 Ka; G =  4850 Ka.

paKTcpH O , HTO BO BCeM ÄH ana30H e H3MeHeHHH CHÄbl THTH Ha KpiO­
Ke A42 o B c e ra a  o c T a e T c n  ö o a b in e  K p yT H iu ero  MOMeHTa 3 a a H ero  m o - 
CTa M30.

n p u  c n a e  t h t h  Ha KpiOKe b n p e a e a a x  o t  0 ä o  2500 Ka HepaBHO- 
M epH ocTb p acn p eÄ eaeH H H  K p yT H iu n x  m o m c h to b  npu  öaoK u poB aH - 
hom  n p H B oae  M e x a y  m o c t3 m h  TeaejK K H  K oaeöaeT C H  b n p eÄ ea a x  
o t  14 ä o  40%.

TaKH M  o öp a 3 0 M , yB eaH ueH H e p a c x o a a  TonaH B a  n pu  öaoK H po- 
B3HH0M npHBOÄC b  T e a e x x e  c o ra a cy e T C H  c  ÄaHHbiMH TeH30MeTpH- 
necKH x ucnbiTaHHÖ n o  p a c n p e a e a e H H io  K pyTH iU H x m o m c h t o b  h 
OÖT.HCHHeTCH nOTepHMH, CBH33HHbIMH C ÄOnOÄHHTeÄbHblM yn py- 
t h m  3aKpyuHBaHHeM  npHBOÄa, h t o  Bbi3biBaeT yB eaH neH H e c h ä  c o - 
npoTHBaeHHH KaneHHio ih h h .

H a  pn c . 3, 6  npH BeaeH  rp ai})H K  p acn p eÄ eaeH H H  K p yT H iu n x  m o - 
MeHTOB n o  MOCTaM aBTOMOÖHÄH C ÖÄOKHpOBaHHblM npHBOÄOM K0 
BceM B eÄy iu uM  MOCTaM, a Ha pn c . 3, e —  c ÄHiJi^epeHUHaabHbiM 
npHBOÄOM Ha Bce m o c t b i t o t o  * e  b b t o m o Oh ä h .

CpaB H eH H e s t h x  rpaiJiHKOB n oK a3b iB aeT , h to  noaHOCTbio öäokh - 
poßaH H bift npHBOÄ n o  cpaBH eH H io c ÄHiJi^iepeHUHaÄbHbiM HMeei 
3H aiiH TeÄbH yio  HepaBHOMepHOCTb p acn p eÄ ea eH H H  K p yT H iu n x  m o - 
MeHTOB. HMeHHO 3THM B OCHOBHOM OÖlHCHHeTCH 'pa3ÄHHHe B paC- 
x o u e  TonaH B a y  aBTOM oÖHaeft, H M eio iu nx  noaHOCTbio öaoKH poBaH - 
Hblft H nOÄHOCTblO ÄH()>4)epeHUHaabHblft npHBOÄbl.

H ep aB H O M ep n ocT b  p acn p eÄ eaeH H H  K pyTH U iu x  m o m c h t o b  b  öao- 
KHp0B3HH0M npHBOÄe M e jK Ä y  M0CT3MH TeaeJKKH H ÄH(j)cl)epeHUH- 
aabHbiM  npHBOÄOM k  n ep eÄ H eM y M o cT y  (p u c . 3, a )  M eH bine, neM y  
aBTOMOÖHÄH C ÖÄOKHpOBaHHblM npHBOÄOM KO BCeM TpeM  MOCTaM
(p n c . 3, 6 ) .

BaHHHHe HepaBHOM epHocTH  p a c n p e a e a e iiH H  K p yT H iu n x  m om chtoe 
no MOCTaM MHOTOnpHBOÄHOTO aBTOMOÖHÄH Ha yBeHHHeHHe pacxo- 
Ä a  TonaH B a c a e a y e T  pacc.M aTpH BaTb KaK o a H y  H3 npHHHH. jJpyrHM , 
ne MeHee Ba>KHbiM ijjaK TopoM , on p e ae an io iU H M  yB eaH H em ie  p a cx oa a  
TonaH B a b MHoronpHBOaHOM  aBTO M O önae, h b ä h c tc h  HeaHHeftiibiii 
x a p a K T ep  H3MeeUenHH cu ab i conpoTH B aeH H H  KaneH H io K o a e c a  b Be- 
.ym eM  pe>KHMe b 3 3 b h ch m o c th  o t  n e p e a a B a e M o ro  K p yT H iu ero  m o - 
M en ta  h BÄHHHne Ha 3 T y  H eau neftH ocT b  B eca , n p a x o a H iu e ro c a  na 
K o a ecö .

B  p a ö o T e  [4 ] noKa3aH O , h t o  yM eH biueH H e B eca  Ha x o a e c o  c  uih- 
Hoii 14,00— 20 c  2425 a o  1225 K a  pe3KO yB ea u H im a eT  h h tc h c h b - 
HOCTb HeaHHeftHOTO H3MeHeHHH CHÄbl COnpOTHBÄCHHH KaHeHHIO KO-
ae ca.

6 0 0

4 0 0

Z O O

0 ^
0 3

^ 1 . 0  > # 0 1

k M 3 . 0
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Bbirne npH BeÄeH bi p e3 yÄ b T aT b i ncnbiTaHHÜ Ha aKOHOMHHHOCTb 
n pn  Ä B H *eH H H  aBTOMoÖHJin 6e3  H arpy3K H  Ha K p ioK e. E erecT B eH - 
h o , h t o  n pn  ÄBH>KeHHH a B TO M O Ö H Ä H  b  p em H M e T n ra n a , B CHAy yn a - 
33HH0H Bbirne HeAHHeftHOfi 33BHCHMOCTH H3MeHeiIHH CHÄbl COnpO-

150 500 750 PKpKg

Phc. 4. H 3M e iie n n e  p a c x o Ä a  T o n Ä H B a  H C n b iT y e M o ro  aBTOM OÖHÄH 

6 x 6  B 3aBHCHM OCTH OT CHÄbl THTH Ha K p iO K e  npH  ABHIKG IIHH

u a =  1 5 -^ 2 0  k m /h :

a  —  ÖJlOKHpOBUHHblß npHBOAl 6  —  AHltjcJiepeHUHajlbHblH IipHBOA.

TH B Jie H H H  K a n e H H io  K O jie c a  o t  n e p e A a ß a e M o ro  K p y i a m e r o  m o m c h - 
T a ,  p a 3A H H H e  b p a c x o Ä e  T o n Ä H B a  a B T O M o Ö H A C M  n p n  t o m  h ä h  h h o m  
T H n e  c h ä o b o t o  n p H B O Ä a  ö y A e T  e m e  B birn e .

Ha p n c .  4 n o K a 3 a n o  H 3 M e iie iiH e  p a c x o A a  T o n A H B a  b  3aB iiC H M O - 

CTH OT CHÄbl THTH H a K p IO K e  n p H  ÄB H >K eiIH H  n o A H o r p y m e H o r o  aB - 

t o m o ö h a h  n o  r o p n 3 0 H T a Ä b i iO M y  y q a c r x y  a c c j ia A b T H p o B a i iH o r o  m o c -  

c e  c o  C K o p o c T b io  15— 20 k m / h  n p n  A a ß A e iiH H  B 0 3 A y x a  b  m H H a x  

3,2 k z / c m 2.

K a x  b h ä h o  H3 n p H B e Ä C H H O ro  r p a iJ iH K a , c  y B e A im e H n e M  c h ä m  
T a r n  n a  K p io K e  p a 3A H H H e  b p a c x o Ä e  T o n Ä H B a  a B T o M o Ö H A e M  n p n  
Ö Ä O K H p O B a H H O M  H Ä H tj)C j)e p e H U H a Ä b H O M  n p H B O Ä a x  (6 x 6 ) n p H

P / cp  =1000 k z  ä o x o ä h t  ä o  15%.

BblBO/lbl

1. C roH K H  3peH H H  H a H M e H b m e ro  p a c x o Ä a  T o n A H B a  n p H  S K cn A y - 

a T a ilH H  M H O TO npH BO ÄH blX  aB TO M O Ö H A eft C KOÄeCHOH (})O pM yÄO H  

6 X 6  iia H Ö O Ä e e  o n T H M a Ä b H b iM  T H n o M  n p H B O Ä a  k o  B ceM  B eA ym H M

MOCTaM HBAHeTCH ÄH(|)4>epeHHHaAblIblfl.
2. H an ß oÄ b m H H  p a c x o Ä  TonAH Ba n p n  SK CnAyaTaiiH H  aBTOM oöii- 

Ä e ii na  T B ep Ä U x  Ä o p o r a x  naÖAiOAaeTCH c  n o Ä iio c T b io  ÖAOKiipoBaH- 
libiM  npHBOÄOM k o  BceM BeAym H M  M ocTax i; n pnqeM  H erpym eH bift 
aBTOMOÖHAb B ex eM e  6 x 4  C ÖA0KHp0B3HHbIM npHBOÄOM K MOCTaM 
reÄO K KH  H OTKÄIOHeHHLIM nepeAH H M  MOCTOM HM eeT paCXOÄ T o n ­

ÄHBa ÖOAbLUe, qeM  aBTOMOÖHAb C nOAHOCTblO ÖAOKHpOBaHHbIM npH ­
BOÄOM b  cx eM e  6X6 ( c m . T a ö A . 1, Bapn aH T  cpaBHeHHH <5).

3. r ip H  n p O eK TH pO B aH H H  T p e x o c H b ix  aB TO M O Ö H A eft C KOÄeCHOH 
ip o p M y A o f i  6 x 4  C A e Ä y e T  y q H T U B a T b ,  h t o  c  t o h k h  3p eH H H  p a c x o Ä a  

T O n A H B a  Ä H 4 )4 )ep eH U .H aÄ b H b lft n p H B O Ä  M e * Ä y  M OCTaM H TeAeiKKH 
3'KOHOM HqHeft Ö Ä O K H p O B a im orO .

4. H aH Ö O Äbiuee pa3AH qH e b p a c x o Ä e  TonAH B a npn  n o Ä i io c T b io  

ÖAOKnpoBaHHOM n p H B O A e  na aB T O M oÖ H A e  b cx e M e  6 x 6  «  n oA H O - 

C Tb io  Ä H (})4 )e p e iin H a Ä b H O M  0 e 3  n arp y3 K H  na K p io K e  ä o x o ä h t  

ä o  10%.
'5. H c n o A b 3 0 B a i iH e  aBTO M O Ö H ÄH  c  K O AecH O Ü  ^ o p M y A O H  6 X 6  b  

p e m H M e  T H ra n a  npH B O A H T  k  e m e  ö o A b m e M y  p a 3 A H q « io  b  p a c x o Ä e  

T o n A H B a  M e> K A y  Ö A O K H p oB aH im iM  h  Ä H ijn tiep eH U H a A b H b iM  i i p h b o - 

Ä 3M H .
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Y M e H b LU e H M e  CMA TpeHM fl B LUAML^eBOM COeflklHeHMM 

KapAOHHOki n e p e flO H n

a . r. B b iro H H b iP i

MHHCKHH

IJ A J IH H H E  3iiaqH TeA bH bix  c i ia  TpeiiH H  b LUAHueBOM coeA H iie - 
*  *  I1HH npHBOÄHT K C A C A y iO lllH M  H C Ä O C TaTK aM ;

1. B b iC T p b ift  h 3 h oc  m A H i ie B o r o  co eA H H eH H H , b  p e 3 y A b T a T e  n e r o  

yß eA H q H B a eT C H  H e y p a B H O B e m e n H o c T b  K a p Ä a im o r o  B a A a , K O T o p a n  

npH B O Ä H T  k Ä o n o A H H T e A b H O M y  i i a r p y m e i iH io  Ä e T a A e f t  K a p Ä a i iH o ft  

n e p e Ä a n H  h y3 A O B , C B H 3aH H b ix  c  neft.

2. Harpyrneime y3AOB, coeÄHiiemibix KapÄaHHoft nepeAancfi, 
3HaqHTeAbHbiMH oceBbiMH narpy3KaMH.

3. n e p e Ä a n a  K O A e ö a H H fi 3 a Ä H e r o  M o c T a  n epe3  K a p Ä a im y io  n ep e- 
Ä a n y  k K o p o ö « e  n e p e Ä a q  h  Ä B u ra T C A io ,  m to pe.3K o c im m a e T  ä o a -  
r o B e m io c T b  h x  n o A B e c K H ..

n P H yM e H b llie H H H  CHÄ TpeH H H  B II IÄ im eB O M  C O eÄH H eH H H  y ß e A H - 
qH B aeTC H  Ä O A T O B en H o cT b  H e T O A b K o  c a M o ft  K a p Ä a n i io f t  n e p e Ä a q H , 

HO H y3 A O B , CBH33HHbIX C lie f t .  H eO Ö X O Ä H M O C Tb  CHHHCeHHH CHÄ

TpeHHH b  iiiAHueBOM coeÄHHeHHH y * e  yK a3 b iß a A a cb  b  p m ie  o n y ö -  
A H K O B a ilH b lX  p a Ö O T  [1, 2].

O ä HHM H3 npHM epOB CH H *eH H H  CHÄ TpeHHH B IlIÄHUeBOM coeA H -

aBT03aBOfl

iieHHH HBAHeTCH KapAaHiia« nepeAana aBTOMOÖHÄH TpnyMi}) «T e - 
p a A b Ä »  12/15 c m ap H K O B b iM  m A H iieB b iM  co e Ä H H e H n e M .

X(äH oueHKH CM830K HAH MaCeA C TOHKH 3peHHH yM eHbmeHHH 
CHA TpeHHH B mAHlieBOM  CoeÄHHeHHH npHHHMaeM 3HaqeHHe K03(j)- 
tpHUHenTa TpeHHH CKOAb>KeHHH ä a h  onpeAeAeH H b ix  3 iiaqeH H ft K p y - 
T H m ero  M OM eiiTa Ha KapÄaHHOM  B aA y  (yÄ eA b H b ix  AaBAeHHft Ha 
m A im a x ) .

Ko3^)(|)HHHeHT TpeHHH CKOAbJKeHHH OnpeÄeAHeTCH no (J)OpMyAe

TAe P  —  K03(|K}nmHeHT TpeHHH CKOAbmeHHH;
T —  o c e B o e  ycH AH e na KapÄaHHOM  B aA y, paB H oe CHAe Tpe­

HHH CKOAbKeHHH B IlIÄHUeBOM CoeÄHHeHHH; 
d cp  —  cp e Ä iin ft  A naM eTp  m AH iieB ;

M  —  H p yTH IIIH Ö  M O M eH T H a  K a p Ä a H H O M  B a A y  ä a h  AaH H O TO  

3iiaqeHHH T. ,
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MccjieÄOBanne npoBOAHAoeb Ha aBTOMOÖHAe MA3-500T. Elapa- 
Merpu niAimeBoro coeÄHHeHHH Kapaaim oro B a a a , iicnoAbaoBan- 
H o ro  ä j ih  HCCÄeaoBaHHH, npHBeÄeHbi HHJKe.

BHÄ lU J IH U eB ............................................................................  npflMO-
y ro jib iiu e

H h c jio  lu jihucb rtM ...............................................................  16

HapyjKHbift ÄitaMerp uijinueB ßajia ü g b mm  . . . .  55

IÜBpHHa UlJIHUeB b m m .......................................................  5 ,5
b i iy  rueuiiMH ;uia.uarp n i.n iuei) b m m :

i w  dg .................................................................................  44,3

OTBepCTHH d a ...............................................................  47

Paöo 'iaa  AjiHHa uuwueB  (cp ea iian ) l  b mm  . . . .  115

CpeaHttfl AwaM eip w jih u c b  </ b m m ........................ 51

H a  ocu H Ä Ä O rp a M M y (o c u H A A o rp a i})  K .-9 ) 3anHCbm aAHCb CAeuy- 
iom H e n a p a M e ip b i,  x ap aK T ep H 3 y io iU H e  p a C o T y  u u iH iieB o ro  coeA H - 
neHHH; KpyTHUiHH MOMeHT Ha KapÄaH H O M  B a a y , o c e ß o e  ycH ÄH e Ha 
T p y ö e  K a p Ä a H H oro  B a a a  h  oTH O CH TeabH oe n ep eM em eH H e u iÄH iieß  
B a a a  h  OTBepCTHH. TaK JK e 3anH C H B aA acb  C K opocTb  Bpam eHHH k o - 
jieH H a T o ro  B a jia  ÄSH raTeÄH .

M eT O Ä H K a  H3MepeHHH K p y T H iu e ro  MOMeHTa h o c e ß o r o  ycHÄHH 
aH aÄorH H H a MeTOÄHKe, u p h h h to ö  H . M .  KyAHKOBCKOö h 
A . H . HKOBÄeBbiM  [2 ], Ä ä h  yM eH bineuH H  b ä h h h h h  H3TH 6aiom H x 
H a rp y3 0 K  Ha TOHHOCTb H3MepeHHH OCeBOTO yCHÄHH TeH30M eTpHHe- 
CKHe Ä3THHKH OCeBOTO yCHAHH HaKACHBaAHCb Ha T p y Ö y  KapÄBH- 
h o t o  B a a a  b h ä o c k o c th ,  n ep n eH A H K yA H p H oö  k  h a o c k o c th  p a c n o -  
a o jk c h h h  b h ä o k  T p yß b i K a p Ä a H H oro  B ana.

Ü ä h  H3MepeHHH OTHOCHTeÄbHbix n ep eM em eH H ö  m ÄH iieB  B a a a  t  
OTBepCTHH npHM eHeH HHÄyKTHBHbiä ÄaTHHK n ep eM em eH H ö , p a 3 p a  
öoTaH H b ifi Ä a S o p a T o p k e f i  H3MepeHHÖ M h h c k o t o  aBT033B 0Äa. H c - 
nOAb3OBaA0Cb Ä B a  BHÄa ycTaHOBKH HHÄyKTHBHOrO ÄäTHHKa B 3a- 
BHC-HMOCTH OT yCAOBHÖ H3MepeHHH. I lp H  H3MepeHHHX C pe3KHM 
BKÄKmeHHeM cuenÄeH H H  h  n o cÄ eÄ y iom H M  p e3 K «M  TopM om eH H ev. 
Ä eTaÄ H  ÄaTHHKa n ep eM em eH H ö  ycTaH aBAH BaAH Cb Ha H ap y jK H oä  
n oB ep xH ocT H  u iA H u eB oö  b h ä k h  h  m Ä H n eß o ro  KOHiia. T a x a n  y c T a -  
HOBKa ÄaTHHKa He b h o c h a h  H3MeHeHHH b  KO H iJiHrypaiiH io n iAH ue- 
B o ro  KOHiia, KOTOpoe m o t ä o  noBÄHHTb Ha x a p a K T e p  p a c n p e u e A e -  
h h h  yÄ eÄ b H b ix  uaBAeHHÖ Ha m Ä H n a x , a CÄeÄO BaTeÄbH o, h n a  c h - 
Abl TpeHHH.

n p H  H3MepeHHHX BO BpeMH ÄBHJKeHHH aBTOMOÖHAH A eTaA H  A aT - 
HHKa n ep eM e m eH H ö  ycTanaBAH B aAH C b bo  B H yT p e iiH eö  n a c ra  ih a h - 
u e B o ro  coeÄHHeHHH, h t o  h o 3b q ä h ä o  HCKÄioHHTb BÄHHiine u eH Tpo- 
ÖeJKHblX CHÄ Ha nOKa33HHH ÄaTHHKa npH 3H3HHTeÄbHbIX CKOpOCTHX 
Bpam eH H H  K a p u a H H oro  B aAa.

H 3M epeH H H  npoH3BOAHÄHCb n pn  C Ä eÄ y iom H x  ycÄOBHHx. IH a h -  
u e s o e  coeÄH H eH H e OHHiuaAOCb o t  p a H ee  HaneceH H O ö cm 33kh  c  n o- 
M om bK ) B eT om n  h 6eH3HHa, a 3aTeM  H a c y x o  n p o ra p a n o c b . 
H a  m ÄH iib i paBHOM epHbiM  cn oeM  HaHOCHÄacb HCCAeAyeM aH cM a3- 
K a, K apÄSH H biö  Ban coöu paA C H  h ycTanaBAH B aAC H  Ha aBTOMOÖHÄb, 
HMeiOmHÖ HOMHHaÄbHyKJ H a rp y 3 K y  (7,5 l ) .  ABTOMOÖHÄb H3X0ÄHA- 
ch  a a  y ia c T K e  ä o p o t h  c  acipaAbTO BbiM  n oR p u T n eM . r i y i e M  ÄBH­
JKeHHH H a3aÄ  b niÄHueBOM coeÄHHeHHH ycTpaHHÄHCb 3a30pb i ä ä h  
C03Ä3HHH OÄHHaKOBblX nepBO H anaAbH blX  yCÄOBHÖ npH H3MepeHHHX. 
3 a T e M  B K ÄK m aÄ acb  OÄHa H3 h h 3 ih h x  n ep eu a n , n eÄ aÄ b  n ou anH  Ton- 
ÄHBa ÄßH raTeÄ H  ycTaH aB jcH B an acb  b  noÄOJKeHHe, cooTB eTC TB yio- 
m e e  MaKCHMaAbHbiM HHCAaM o ö o p o t o b ,  h (pHKCHpoBauacb b s to m  
noÄOJKeHHH c  n oM o m b io  m apH K O B oro  cpH K caTopa. P e 3 K o  BKArona- 
ÄOCb cu en Ä eH H e, h n o c A e  H eK O T opoö  Bbm epjKKH  (ä o  1 e e n )  cu en -

ÄeHHe BblKÄKJHBÄOCb H npOHBBOÄHÄOCb p e3 K 0 e  TOpM Om eHHe aBTO­
MOÖHAH.

X a p a K T e p H a n  o cu H Ä Ä orp a M M a, noA yneH H aH  n pn  pe3KHX bkäkj- 
neHHHx cuenÄeHHH, npH BeÄeH a Ha p n c . 1. P a c c M o T p n M  H3MeHeuHe 
o c e ß o r o  ycHÄHH T  h n epeM en ieu H H  b mÄHueBOM coeÄHHeHHH l  b 
33BHCHMOCTH OT H3MeHeHHH KpyTH m eTO  MOMeHTa M  Ha K ap Ä aH ­
HOM B an y . K a x  b h ä h o  h3 o cu H Ä Ä orpaM M bi, c  p o c to m  K p y T n m e ro  
MOMeHTa o t  H yn eB o ro  3HaneHHH ä o  n e p ß o ro  3Ha4eHHH, n p n  k o t o -  
PO.M KpyTHm HÖ MOMeHT HaHHHaeT yM eH bm aTbCH , nptJHCXOÄHT OT- 
HOCHTeabHoe n ep eM em eH H e mÄHU,eB h Ha KapÄaHHOM  B a n y  OTMe 
naeTCH p o c T  o c e a o r o  ycHÄHH. B  ä 3 h h o m  C Ä ynae o c e ß o e  ycHÄHe 
Ha KapnaHHOM  B a n y  paBHO CHÄe TpeHHH CKOÄbJKeHHH b m Ä H iia x , »  
nOSTOMy 3ÄeCb MOJKHO O npeÄeÄH Tb K09(})4)HUHeHT TpeHHH CKOÄb­
JKeHHH b n iÄH itax .

KorÄa KpyTHmnö MOMeHT HanHHaeT yMeHbmaTbCH, OTHOCHTeÄb- 
Hoe nepeMemeHHe niÄHueB npexpamaeTCH, h mÄHiießoe coeÄHHe- 
Hne MOJKeT paccMaTpHBaTbCH KaK HenOÄBHJKiioe. Ha ynacTKe KpH 
boh nepeMemeHHH uiÄHiieB l ,  TÄe He nponcxOÄHT OTHOCHTeÄbHbij 
nepeMemeHHö mÄHU,eB, Bce KOÄeöaHHH 3aÄHero MOCTa noÄHOCTbK 
nepeÄaioTCH KopoÖKe nepeÄan h ABHraTeÄio. Ecäh 6h  ko3<})(})h 
HHeHT TpeHHH onpeÄeAHACH Ha 9tom yHacTKe, TO OH HMeA 6bl 3a 
HHxceHHoe 3H3HeHHe, TaK KaK oceBoe ycHÄHe Ha KapÄaHHOM Basi) 
MeHbme c h ä u  TpeHHH b mÄHueBOM coeÄHHeHHH.

E cäh p accM O TpeTb  n3M eHeHHe o c e ß o r o  ycHÄHH Ha y n a c r e e ,  t a i  
K pyTHm HÖ MOMeHT nOAOJKHTeAeH, TO MOJKHO 33M eTH Tb, HTO H£ 
KapÄaHHOM B a n y  b onpeA eA eH H b iö  momcht hohbähctch p a c T H rn  
B a io m ee  ycH ÄH e. H aÄH H H e p a cT H T H B a iom ero  ycHÄHH oönH CH H eTC i 
TeM , hto n pn  BUKÄKjneHHH cuenÄeH H H  HMeeTCH pa3HHU,a b e x o p o  
CTHX KOÄeÖaHHÖ B OCeBOM H anpaBÄeHHH CHCTeMH ÄBH TaTeÄb —  
K opoÖ K a n ep eA a n  h 3 a A H ero  MOCTa Ha hx n o A ß e c K a x  ( sto  6mäc 
BHÄHO Ha OCHHÄÄOrpaM M aX, Ha KOTOpblX ÄOnOAHHTeAbHO 3anHCM- 
BaAHCb o ceß b ie  KOÄe6auHH chctcmu  Ä B H raT eA b — K o p o 6 K a  ne 
p e A a n ).

n p H  BblKÄKJHeHHH CuenÄeHHH KpyTHm HÖ MOMeHT yM eHbiuaeTCH 
h b on p eA eÄ eH H b iö  m om ch t HaHHHaeTcn cHOBa OTHOCHTeAbHoe n e ­
peM em eH H e HiAHHeB. P Io c Ä e  n o Ä iio r o  BblKÄKJHeHHH cuenÄeH H H  Kpy- 
TH m nö MOMeiiT Ha KapÄaHHOM  B a n y  paßeH  H yn io , a npH HanaAe 
TOpMOJKeHHH Ha KapÄaHHOM  B a A y  nOHBÄHeTCH KpyTHIUHH MOMeHT, 
o öp a T H b iö  K p yT H m eM y MOMeHTy n pn  BKAioHeHHH cuenÄeH H H . F lp r  
3tom b on p eA eÄ eH H b iö  MOMeHT äah Ha K a p Ä a H H oro  B aA a yßeAHHH- 
BaeTCH n o  cp aB H eiiH io  c  äahhoh e r o  b C A ynae H e n O Ä B H *H o ro  aß- 
tomo6häh. YBeAHHeHHaH AAHHa K a p Ä a H H oro  B a jia  co xp an n eT C H  ä c  
TeX  n op , nOKa BKÄIOHeHM T0p M 03a. I lp H  CHHTHH T0p M 03H 0r0  MO­
M eHTa IUAHUbl B03Bpam aiOTCH B nOÄOJKeHHe, KOTOpoe OHH 33HH- 
M aioT  b C A ynae  H enoABH JKH oro 3btomo6häh.

r io c A e  aH aAH 3a p a 6 oT b i u iA H u eB oro  coeÄHHeHHH ycTaH O BAeiio , 
HTO KOS^UflHUHeHT TpeHHH CKOÄbJKeHHH HyJKHO O npeAeAH Tb Ha 
yn acT K e , rA e  n p on cx oA H T  O TH ocnTeAbH oe n ep eM em eH H e uiAHueB, 
a KpyTH m H Ö  MOMeHT H3MeHHeTCH OT HyAH ÄO 3H3HeHHH, 6AH3KOTO 
K MaKCHMaAbHOMy.

ChA3 TpeHHH CKOÄbJKeHHH B UIÄHUaX O npeAeAH AaC b Ha K3JK- 
A o ö  o cu H A A orp a M M e n pu  CA eA yiom H X  K p yT H m u x  M OM eHTax Ha 
KapÄaHHOM  B a n y : 235, 290, 350, 410, 465, 580 «  650 k z m . ^ ,a h  

KaHCAoro BHAa cm 33kh  h a h  M acn a  6 h a o  CAeAaH o m e cT b — AecHTb
OCUHAAOrpaMM, HTO A aB 3 A 0  B03MOJKHOCTb ÄOCT3TOHHO TOHHC
o n p eA eA H T b  cp e A H e e  3HaneHHe Kos^uJum neH Ta TpeHHH cKOAbJKe- 
HHH (p a 3 Ö e r  3HaneHHÖ K094)4)HUHeHTa TpeHHH C0CT3BHA He 6o- 
Aee 10% ). ________
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Phc. 1. O cu H Ä Ä orp a M M a  n ap aM eT p o ß , x ap a K T ep H 3 y iom H x  paÖ O Ty m A im e ß o ro  coeAuneH H H  K a p A a H iio ö  n ep eA a n u  aBTOMOÖHAH M A 3 - 5 0 0 r  
n pn  pe3KOM BKAioneiiHH  cuenÄeHHH h n ocA eA y rom eM  BbiKAioneiiHH cucnA eiiH H  h TopM ojK eiiH H  h b tom oC h a h .
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P e 3 y jib T a T U  o 6 p a 6 o T K H  o cu H A A orp a M M , n oK a3b iB a iom H e H3Me- 
HeHHe K09$(t)HII,HeHTa TpeHHH CKOAbJKeHHH b u iÄ H u ax  npn pa3 - 
ah u h b ix  CM a3Kax h M ic a a x ,  npu B eaeH b i Ha p n c . 2.

y^ejibH ue ÄaBJienka, yKa3aHHue Ha pnc. 2, onpeaeaHAHCb no 
4>opM yjie

4M
p  = ---------------------------------------- .

dCp {Dg d0) l  lll K ui

Kax b h ä h o  H3 pn c . 2, HaHÖOAbiuee yM eH bm eH H e K09(j)c[>HUHeHTa 
TpeHHH C K O Äb*eH H H  b uiÄHueBOM coeÄHHeHHH oöeeneuH B aeTC H  npn  
Hcn0Äb30BaHHH rpai}>HTOBoft CMa3’KH, M a ca a  ä ä h  rn n oH A H b ix  n ep e - 
a a u  h TpaHCMHCCHOHHoro aB T O T p aK T op H oro  M acÄ a . E cäh yu ecTb , 
HTO B HCCÄeÄyeMOM UiÄHueBOM coeÄHHeHHH npHMeHHeTCH COÄHAOÄ

I__________ I___________ I___________I-------------- 1-------------1

100 1-150 200 250 300pKVcM*

Phc. 2. BÄHHHHe CMa30K h Macea Ha K09<}>(i>HUHeHT TpeHHH CKOAb- 
»ceHHH b uiAHuax KapAaHHoro Baaa: 

l  —  <5e3 cm q3kh; 2 —  c o jih a o a  Y C -3  ( T ) ;  3 —  CMa3Ka 1-13; 4  —  MacJio 
TpaHCMHccHOHHoe aBTOTpaKTOpHoe jieTH ee; 5  —  M ac^o  ä jih  rnnoHAHbix 

nepeAaw; 6  —  rpatfiHTOBaa cMa3Ka.

y C - 3 ,  a MaKCHMaÄbHbifl e raT H u ecK H ö  R p yTH iu n fi m om ch t Ha K ap - 
A3HHOM B a a y  Ha n ep B o fl n e p e a a u e  co cT aB Ä H eT  o k o ä o  400 k zm , t o  
MOJKHO 3aKAKJHHTb, HTO Tpa(})HTOBaH CM a3Ka, M3CÄ0 ÄÄH THnOHÄ" 
h u x  n e p e a a u  h  TpaHCM HccHOHHoe aB T O T p aK T op oe  MaCÄO yM e iib - 
m aiO T CHAbi TpeHHH b uiÄHueBOM coeÄHHeHHH ö o a e e ,  neM Ha 75%.

B HaCTOHHI.ee BpeMH Ha ÖOabUIHHCTBe aBTOMOÖHAeft ÄÄH CMa3- 
kh uiÄHueBoro coeÄHHeHHH npHMeHHeTCH coähäoä (M A3-200, 
T A 3 j53 h a p ) ,  nosTOMy Ha 9thx 3btomo6hahx 3a cneT Bbiöopa
OnTHM3ÄbHOH CM33KH MOJKHO 3H3HHTeAbH0 yM eHblHHTb CHÄbl T p e ­
HHH B UIÄHUeBOM COeÄHHeHHH.

n p H  OTCyTCTBHH CM33KH B UiÄHueBOM CoeÄHHeHHH H AHHaMHHe- 
CKOM MOMeHTe Ha K3PÄ3HHOM  B 3 Ay , paBHOM 690 K Z M ,  M3KCHMaAb- 
Hblft K03(|)(})HUHeHT TpeHHH CKOAbJKeHHH ÄOCTHTaeT 0,115, HTO COB- 
n a a a e T  c ÄaHHbiMH, noayueH H biM H  H. M . KyaHKOBCKOft h 
A. H. flKOBueßbiM [2],

J\nh B b i6 op a  m c to ä h k h  h pejR H M a cp asH H T eÄ b u b ix  CTeHÄOBbix 
HcnbiTaHHii u iÄ H u eB oro  coeÄHHeHHH na H3Hoc npn  H cnoAb30BaiiH H  
D33AHMHhIX CM a30K H M aCeA ÖblAH 3anHCaHbI OTHOCHTeAbHbie n ep e -

MeiueHHH uiÄHueB b äopojkhux ycÄOBHHX. K ax bhäho h3 noayueH- 
HblX OCUHÄÄOrpaMM (pHC. 3, CMa3Ka B IHAHUaX —  COÄHÄOÄ yC-3), 
b iujiHueBOM coeÄHHeHHH cym ecTByiOT ynacTRH KaK oTHOCHTeab- 
hbix nepeMeiueHHH uiAHueB, thk  h ynacTKH, b kotopmx uiAHueßoe 
coeÄHiieHHe uenoABHJKHO. 3 t o t  aaeMeHT, a TäKJKe CKopocTb h na- 
CTOTa nepeMemeHHft äoä jkkh  yHHTbiBaTbcn npn c03ÄaHHH MeTO- 
ÄHKH CTeHÄOBbix HCnUTaHHÖ UJAHUeBhIX CoeÄHHeHHH Ha H3HOC.

Phc. 3. OcuHAaorpaM Mbi OTHocHTeabHbix nepeMeiueHHH UiÄHueB 
KapuaHHoro B a a a : 

a  —  n pa  ÄBHiKeHHH n o  n.’io xo ft rpyHTOBOä Aopore, CKopocTb 22 k m /h;  6  —  
npn ÄBHJKeHHH n o  A o p o re  c  öyabiJKHbiM nOKpbiTHeM, CKopocTb 44 k m /h ; 

e  —  npn HenOÄBHjKHÖM aBTOMOÖHjie.

ripHMeneuHe Macea, yKa3aHHbix Ha pnc. 2, o h c b h ä h o , nOTpeöyeT 
yayHuieHHH repMerHunocTH ynaoTiieHHÜ uiÄHueßbix coeAHHeHHÖ. 
fepMeTHUHoe ynaoTHeHHe UiÄHueBoro coeÄHHeHHH ycTaHOBaeHO Ha 
aBTOMOÖHAe 3MJ1-130, ä ä h  CMa3KH KOTOporo npHMeHHeTCH TpaHC- 
MHCCHOHHOe aBTOTpaKTOpHoe Macao.

H a ocHOBe aaHHoro HCcaeÄOBaHHH M h h c k h h  aBT03aBOÄ nepe- 
rnea k npHMeHeHHio cm 33Kh 1-13, KOTopan b TeueHne pHÄa aeT yc- 
neuiHO npHMeHHeTCH ä ä h  cm 33kh  noÄinnnHHKOB CTynuu nepeÄHHX 
Koaec h KOTopan He noTpeöoBaaa H3MeHeHHö ynaoTHeHHH manue- 
Boro coeÄHHeHHH. H a 3aBOÄe TaKJKe npoBOAHTCH CTeHÄOBbie h 9KC- 
nayaTauHOHHbie (aeTHHe h 3HMHne) HcnbiTaHHH ä ä h  cpaBHHTeab- 
h oh  oueHKH h 3 h o c o c to h k o c th  uiÄHueBMx coeÄHHeHHH npn npHMe- 
HeHHH paccMOTpeHHHx CMa30K h Macea.

B  b i b o  a u

1. 3a euer BblÖOpa CMa30K MOJKHO 3HaHHTeabHo CHH3HTb CHÄbl 
TpeHHH b uiÄHueBOM coeÄH H eH H H  K apu aH H oft n ep eä a u H  (ö o a e e ,  
neM Ha 75% ä ä h  M A3-500T ).

2. K03(j)(J)HUHeHT TpeHHH CKOAbJKeHHH B UIÄHUaX 33BHCHT OT 
y a e a b H u x  Ä asaeH H Ö .

3. Pa3paöoTana MeToauKa onpeaeaeHnH KoatJj^jnuHeHTa TpeHHH 
CKOabKeHHH b UiÄHueBOM coeÄHHeHHH KapaaHHoö nepeaara B ao- 
pojKHbix ycaoBHHx nyTeM 3anHCH Tpex napaMeTpoß: KpyTHiuero 
MOMeHTa, oeeßoro ycuAH H  h OTHOCHTeabHoro nepeMeiueHHH u iä h - 
ueB KapaaHHoro Baaa.

4. noayHeHbi aaHHbie xapaKTepa OTHocHTeabHbix nepeMemeHHö 
uiÄHueB KapaaHHoro Baaa npn ÄBHJKeHHH 3 b to m o 6 h a h . 3 t h  aaH- 
Hbie MoryT öbiTb Hcnoab30BaHU ä ä h  Bbiöopa pe*H M a CTeHÄOBbix 
HCnblTaHHÖ UIÄHUeBblX coeÄHHeHHH Ha H3HOC.
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y flK  629.11.012.;

T e H A e H i ^ M S i  p a 3 B M T n q  k o h c t p y k l ^ m m  K p e r i A e H M S i  

CflBO eH HblX flMCKOBblX KOAeC

K a H f l .  T e x H .  H a y K  B. H. K H O P Q 3 , E. B. K JIE H H M K O B

HAMM

P  A B O T A  coB p ew eH H b ix  rp y3 0 B b ix  aBToMoÖHJieft b pa3AHHHbix 
•  yc jioB H H X  3K cn -iyaT au H H , ocoßeH H O  Ha n jioxH X  A o p o r a x  h ße3- 
Ä o p o iK b e , co n p H iK en a  c  A e ftcrB H e '.i b m cok h x  AniiaM H H ecKH x H a rp y - 
30K B XOÄOBOH qaCTH aBTOMOÖHJiefl.

Ä H H a M H q ecK a a  iia rp y3 i< a  na KO Aeca 3 b t o m o 5 h a h  M o w e T  n o  ne- 
JiHMHHe 3 H a q m e ^ b iio  n p eß b iu iaT b  CTaTH H ecKyio, KO Topan  o ß y c jia n -  
.iH B aeTcn  Beco.M aB ioM oßM A H  n n epeB 03H M oro  rp y3 a .

r ie p e a a n a  K p y is iu ie r o  M .iM eiiTa  na B eA yü iH e KO Aeca, a T a K w e  
ycH jiH ii, A e ftc T B y io m a x  o r  A o p o r n  q ep e3  K O jieca  na aBTOMOßHAb, 
qöecnenH B aiO TC n  A e ia A H M n  mx KpenAeHHH. Ilo aT O .w y  npeA"bHBAH- 
io t c h  B b icoK ne TpeßoB aH H a k na,ne>KHocTH KOHCTpyKUHH K penn e- 
h h h  K o n e c  rp y3 0 B b ix  ap.TOM oßHAeii, o coß eH H o  Beuyu iH X .

B H a C T O H IU e e  B p e M H  KO A C C a BbinO A H H IO TC H  Ä H CK O BbIM H  H ße.3- 
ÄHCKOBbl.MH.

r ip e o ß .n a u a io u ie e  p a c n p o c ip a n e H H e  KaK b  CoBeTCKOM C o io 3 e , 
TaK  h  3a p y ß e w o M  noAyHHAO b i ih a y  npocTO Tbi H3r0T0BjieHHH n p o- 
H3B0ACTB0 ÄHCKOBblX KOJieC.

BoAbHlHHCTBO Tpy30BbIX  aBTOM oßHAeft (ßopTO BblX , CaMOCBailOB, 
T H ra n e fi) h a B T o ß yco B  H M eior B e n y u m e  CÄßoeHHbie 3aAHHe k o - 
j ie c a .

V cTaH O B K a CÄBOeHHblX ÄHCKOBblX KOJieC Ha aBTOMOßHJle Tpe - 
ß y e T  npHMeHeHHH raK o ft k o h c t p y k u h h  KpenAeHHH, K O Topan  o fie c -  
neH H Baaa ßbl BbICOKyO TOHHOCTb UeHTpOBKH KOAeC OTHOCHTeAbHO
o ch  Bpam eH H H  h  oTH ocH TeabH o  A p y r  A p y r a .

KoH CTpyKUH H  KpetiAeHHH c y m ecT B e iiH o  b a h h c t  Ha BeAHHHHy p a - 
A H a A b H oro  h o c e B o ro  ßneHHH KOAec h h x  A n c ß a A a H ca , h to  c y m e -  
CTBeHHO OTpaiKaeTCH  Ha H3H1 Ce IHHH H nOHBAeHHH 3HanHTeAbHbIX 
AHHaM HuecKHx H a rp y3 0 K , A e ftcT B y io m H x  Ha xoA O B y io  q a cT b  aBTO- 
MoßHAH.

C yBeAHHeHHeM  CKOpOCIH ABHlKeilHH aBTOMoßHAH O TpHUaTeAb- 
n o e  A e flcT B H e h c t o h h o h  ycTaHOBKH KO Aec cym ecT B eH H o  B 0 3pac- 
T aeT . CHHTHe H nOCTaHOBKa CÄBOeHHblX ÄHCKOBblX KOAeC OTBeTCT- 
B e iiH a fl, TH iK eAan  h  T p y A oeM K a n  onep au H H . E IoaTO M y Bbißop THna 
KOHCTpyKUHH KpenAeHHH KOAen AOAJKeH OCymeCTBAHTbCH C yneTOM 
MaKCHMaAbHOrO CHHKeHHH BpeMeHH Ha CHHTHe H yCT3HOBKy KOAeC 
h o ß A em en H H  T p y A a  n p «  BbinoAHeHHH 3t o h  onepauH H .

Z leT aA H  KpenAeHHH KOAec aBTOM oßHAeft h 3 to to b a h k )t c h  b w ac- 
c ob om  n opH A K e, h rexH an ecK H e TpeßoBaHHH k hhm perAaM eH TH - 
p o ß a H b i ro cyA a p c iB eH H b iM H  CTaiiAapTaM H .

S n o n A yaT a u H H  aBTO M oßKAen  n oK a 3 a A a , h t o  Ha cp oK  CAyiKßbi 
AHCKOB KOAeC CyUieCTBeHHO RAHHCT KO'ICTpyKU'HH KpenAeHHH.

OTCyTCTBHe BO3M01KHOC i H KOHTpOAH 3a COCTOHHHeM KpenAeHHH 
B H yTpeH H ero  AHCKa npn  CABoeHHbix K O A ecax  npHBOAHT b  p n A e  
C A ynaeß  k  B b ix o A y  AHCKa H3 c r p o n .

E iu e  b cep eA H H e 3 0 -x  t o a o b  b C I I I A  fibiA  3anaTeHTOBaH, a 3a- 
TeM  H a iu eA  m n p o K o e  p a cn p o cT p a H eH n e  bo  m h o th x  CTpaH ax, b tom  
HHCAe H C C C P ,  CnOCOß KpenAeHHH CÄBOeHHblX ÄHCKOBblX KOAeC 
rp y30B b IX  aBTOM oßHAeft C nOMOHlblO UinHAbKH (ß O A T a ),  BHyTpeH- 
Heft ra fiK H  (c jjy T o p K H ), H M eio iueft BH yTpeH H io io  h H a p y * H y io  pe3b- 
ßbi, h ra fiK H . H a  p n cyH K e noKa3aH bi MOAHtJiHKauHH co B p e M e iiH o ro  
THna T a n o ro  KpenAeHHH, npnM eH H eM oro  b C o b b tc k o m  C o io 3 e  ( a )  

h b ® P T  ( 6 ) .  H a  iunHAbKH C T yn u iib i c n a q a A a  ycTaHaBAHBaeTCH 
B iiyT p eH H ee  K O Aeco, a 3aTeM  HaBepTbiBaH neM  (jiyT op o K  AOCTHraeT- 
ch  nAO TH oe npHJKaTHe AHCKa k T o p u y  CTynHUbi; ueH TpoB K a KOAe- 
c a  npOH3BOAHTCH n o  ClfiepHHeCKHM nOBepXHOCTHM UlnHAenHblX OT­
BepCTHH AHCKa h (J jyTopoK . n o c A e  S T o ro  Ha (JiyTopKH ycTaH aB AH - 
BaeTCH H a p y iK H oe  K O Aeco, K O T op oe  u eH TpnpyeTCH  n o  cijiepHHecKHM 
n oß epxH ocTH M  u inH A en n b ix  OTBepcTHft a h c k 3  h raeK .

K a K  c fiyTopK a, TaK  h ra fiK a  b h ih o a h h io t  A s e  tjiynKUHH: ueHT- 
p oB K y  a h c k o b  KO Aec h h x  K p en A en u e. S n cn A ya T a u H H  rp y3 0 B b ix  aß- 
TO M oßnAeft n oK a 3 a A a , h t o  K p e iiA e iiH e  CABoeHHbix a h c k o b h x  KOAec 
c n oM ou ibK ) iunH AeK , t jiyT op oK  h ra eK  a o c t3 t o h h o  H a A e n o io  h no- 
3B0AHeT yHHcjiHUHpoBaTb Bce e r o  A eTaA H  ( T O C T  10409-63 ) ä a h
ÖOAblHHHCTBa rpy30B bIX  aBTOM oßHAeft H a B T oß ycoB , HMeroiUHX AH- 
cKOBbie KO Aeca.

O ä H3KO H apH A y c nOAOJKHTeAbHbIMH KaHeCTBaMH y  KpenAeHHH 
VK a3aH H O ro TH na ßblAH BbIHBAeHbl HeKOTopbie HeAOCTaTKH.

IIIn H A eH H bie  o T B ep c rn n  a h c k o b  KOAec a a h  b o 3 m o> k h oc th  ueHT- 
poBKH h n ep ecT an oB K H  KO Aec HMeiOT n oB epxH ocT H , oß paß oT aH H b ie  
c  A B y x  C T opon  n oA  c ijie p y , t . e. b 3 0 iie  AeftcTBHH M aKCHM aAbiibix 
yc iiA H ft o t  3aTH niBaH H H  ra eK  a h c k  KO Aeca HMeeT n aH M enb iu y io

TO A IU H H y. Y C H A H e  3aTH rH B 3H H H  r a e K  KO AeC  C O C TaB A H eT  ßOAe 

35 K i M ,  HTO B eA C T  K B03H H K H 0B eH H K ) 3 H aH H TeA bH b IX  KOHTaKTHbl 

H anpH JK eH H Ü  ( a o  2500— 2800 k z /c m 2)  b 3 0 H e  c o n p n > K eH H H  ctjsepr 
H e c K iix  n o B e p x i io c T e f t  u inH AeH H b i.x  O T B ep cT H ft h r a e K .

Pa3AHHHbie KOHCTpyKUHH K penAeH H H ' CABoeHHbix ÄHCKOBblX KOAeC 

/ —  rafiKa KpemieHHH mnHJibKH; 2 —  TopMCOHOft 6 a p a 6 a n ; 3 —  iunHJibKa 
4 —  cTynnna KOjieca; J — BHyrpeHHHfi awcic KOjieca: 6 — HapyiKHufl ahoi 
KOjieca; 7 —  raÜKa; 8 —  (JjyTopKE ; 9 —  npyjKHHHaa m afiöa; 10 —  caMO 
ycTaHaBAHBaiomasicH u ia it6a ; 11 —  (pacoHHan rnaiißa; 12 —  ueHTpupyio 

man BTyjiKa.

H p n  yKa3aHHOM  BHAe KpenAeHHH AOBOAbHo C A o iK iio  o c y iu e d  
BHTb TOHHoe h paBH O M epH oe conpHJKeHHe ccJiepHHecKHx noßepxHO 
CTeft n inHAeHHbix OTBepcTHft h ra e K  n o  c a c a y io u ih m  npHHHHaM:

1. OTHOCHTeAbHO ßO Ab llio ft 3KCU6HTPHHH0CTH paCnOAOlKeHHi 
n inHAeHHbix OTBepcTHft, K O Topan  n ac T o  n p eB b iu ia eT  TpeßoBaHHi 
T O C T a  (n o  T O C T y  He ß o n e e  ± 0 , 1 5 — 0,3  m m ) ,  h to  npHBOAHT i 
AecjiopMauH'H m nH AeK  h ah  CM euieHHio KO Aeca b paAHaAbHOM  na 
npaBAeHHH.

2. Z le tfiopM aiiH H  h H enapaAAeAbHOCTH ycTaHOBKH m nHAeK.
3. SKeueH TpH H H oeTH  K peneiK H b ix  raeK .
I lp n  ueH TpoB K e H a p y iK H oro  KO Aeca norpeiuH O CTb b e r o  y c ia  

HOBKe H ap a cT a eT . B c e  s t o  npnBOAHT k 3HaHHTeAbHOM y paAHa.ib 
HOMy ßneHHio KOAec.

H aAH H H e b O TAeAbH bix C A yn an x  K oppo3H H , n ap an H H  h rpH3i 
Ha ciJiepHHecKHx noßepxH O CTH x n inHAeHHbix OTBepcTHft a h c k o b  i 
ra eK  y c y ry ß A H e T  HepaBH Q M epH ocTb p acn peA eA eH H H  HanpniKeHHH i 
30He KOHTaKTa. B  p e3 yA b T a T e  AeftcTB H TeAbH bie HanpniKeHHH o i
yCHAHÜ 3aTHrHB3HHH TaeK  B 30He KOHTaKTa c  AHCKOM e l l le  ßOAb- 
m e  B 0 3pacTa i0T .

BblCOiKHe KOHTaKTHble H anpfllKeHHH B 30He COnpHlKeHHH ccfiepn- 
HeCKHX nOBepXHOCTeft npHBOÄHT K 0ßpa30B3HH10 MHKpOTpelUHII. 
KOTopbie pacnpocTpaH H iO TCH  b paAHaAbHOM  Ha npaBAeHHH o t  ueHT- 
pa  m n H A en H oro  OTBepCTHH, h to  3naH H TeAbno c o n p a m a e T  cpoK 
CAyiKßbl AHCKOB KOAeC.
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B n p o u e c c e  sK c n a ya T a u H H  cBOPBpeMeHHbift KO H Tpoab 3a c o c t o - 
HHneM T a K o ro  K penaeH H H  B H yTpeu H ero  K o a e c a  3H anH TeabH o y c -  
UOJKHHeTCH, TaK  KaK  ÄJIH nOUTHrMBaHHH (J)yTOpKH HeOÖXOÄHMO 
n p eu sa p H T e jib H o  oTB ep H yTb  H apy>K H yio r a ü « y .  Ö c a a ö a e H H e  K pen - 
neHHH 4>yTopK oü  BH yTpeH H ero  K o a e c a  npn  3aTH H yToft ra ü K e  n pn - 
b o a h t  k  TOM y, h t o  b o  BpeMH c h h t h h  K o a e c  ra ftK a  C cjiyTOpKOH 
Bpam aioTCH  KaK o u h o  u e a o e . F lpH  s t o m  o öp a a o B a B iu eec H  coeu H - 
HeHne (< j)yT op K a  c  ra ftK o ft ) 0Ka3biBaeTCH H H oraa  H a cT oa b K o  n pon - 
h h m , m to  a a a  ocB oöoJK aeH H H  a u cK a  o t  a e T a a e ft  KpenaeH H H  n oc- 
a ea H u e  H eo öx o a n M O  p a 3 p y m a T b  M exaH nnecK H  n an  cp e3 a T b  aBTO- 
reHOM.

Tarne H BaeH ue a o B o a b H o  nacTO  H aöa ioA aeTC H  n o c a e  u aH Teab - 
H oro  c p o K a  S K cn aya T a u u H  aBTOMOö h u h  6e3  k o h t p o h h  3a c o c t o h - 
HneM KpenaeH H H , K o r a a  p e3 b öo ß b ie  c o e a m e H H H  noKpbiTb i p jKaB - 
HHHOft H rpH 3b!0.

P a a n a a b H b ie  h TaH reH U H aabH bie cn ab i, a e ftcT B y io m H e  Ha K oae- 
c o , n e p e a a io T c a  Ha CTynH uy ch u oh  TpeHHH, B03HHKaiom.eft M e * a y  
au cK aM u  K o a e c  n pn  h x  3aK penaeH H H .

B  p e 3 y a b T a T e  caM ooTBepTbiBaH H H  ra e K  h o ca aöa eH H H  K p e n a e ­
HHH n p o n c x o a H T  yB eann eH H e H arpy3K H  Ha m nHabKH. IIInH U bKH , 
noM HM o H anpajK eH H ft p a c T H * e m if l ,  H anuH aioT  n o u B e p ra T b c n  H3- 
THÖHbiM HanpHJKeHHHM h c p e 3 y .

H a a n n n e  ö o a b in o ö  H oM eH K aaTyp b i a e T a a e ft  yK a3 aH H oro  THna 
KpenaeH H H  (m n H abK H , t})yTopK H  h  r a i t a  c n p a ß o ft  u  a e ß o ft  pe3b- 
6 o f t ) ,  ß o a b m a n  TpyaoeM K O C Tb H 3roToBaeH H H  tfiyT op oK  h  3Hanu- 
T eabH an  M eTaaaoeM K O C Tb KOHCTpyKUHH y a o p o x a iO T  npou3B oacTB O  
Kpene>KHbix a e T a a e ft  h c o 3 a a io T  H e y a o ö c T B a  b n p o u e c c e  s u c n a y a -  
TauHH h  peM OHTa aBTOM oÖHaeft.

P a 3 a e a b H o e  3 a «p e n a e H H e  K a u ca o ro  H3 K o a e c  OTHHMaeT m h o to  
BpeMeHH npH HX CHHTHH H yCTaHOBKe. B CBH3H c H3UO>KeHHbIM 
Bbim e b npaK TH K e 3 a p y öe> K H oro  aBTO M oÖ H uecTpoenH H  H aM eTH uacb 
renaeH U H H  pa3BHTHH HOBbix KOHCTpyKUnfi KpenaeH H H  CaBOeHHblX 
aHCKOBHx K o a e c  rp y3 0 B b ix  aBTOM oÖHaeft, H anpaB aeH H aH  Ha M au- 
C H M aabH oe y a o ß a e T B o p e H H e  B cex  TpeÖOBaHHH, npea 'bH BH H eM bix k 
KpenaeH H H  m.

O BO3MOJKH0CTH 3HaHHTeUbHOro COBepiUeHCTBa KpenaeH H H  KO- 
a e c  C B H aeTeah cTB yeT  m u p o K a n  npaKTH Ka npMMeHenHH 3a pyöe>KOM 
pa3aHM Hbix THnoB KOHCTpyKUHft K p e n a e H H H  K o a ec , a  TaKJKe 0 6 3 0 p  
naTeH TH bix  M a T ep n a a oB  b aaH H oft o ö a a cT H . 3 a  HCTeKtune 40 a eT  
( c  MOMeHTa noHBaeHHH k o h c tp y k u h h  K penaeH H H  caB oeH H b ix  a n c -  
KOBbix K o a e c  m n H abK oft, (J jyTopK oft h ra ftK o ft ) 3a p yöe jK O M , o c o -  
öeHHO b C I U A ,  ö b ia o  p a3 paÖ 0T aH 0  m h o to  h o b h x  KOHCTpyKUHft 
KpenaeHHH ca B oen H b ix  a h c k o b m x  K o a e c  öe3  n p oM e*y T O H H o ft  a e -  
T a a n — cf)yTopKH. H e K O T o p u e  H3 h h x  n p ea cT a ß an iO T  ö o a b iu o ft  T ex - 
HHHeCKHft HHTepec.

TeH aeH U H H  pa3BHTHH KOHCTpyKUHft KpenaeH H H  K o a e c  3 3 B h ch t 
o t  B b iöo p a  Ö a3oBbix  noBepxH O CTeft a an  ueHTpoBKH u h c k o b  no 
aß yM  ocHOBHbiM H anpaßaeH H H M .

1. K p e n a e H H e  « o a e c  c  u eH TpoB K oft u h c k o b  n o  KOHHuecKHM Han 
ccfiepHnecKHM  s a e M e m a M  KpeneJKHbix a e T a a e ft  h  m nH ueuH bix o t - 
BepcTHft.

2. K p e n a e H H e  K o a e c  c  u c h t p o b k o h  o a H o ro  BH yTpeH H ero  au cK a  
Han o ö o h x  a h c k o b  n o  n o n c K y  Ha c r y n n u e .

H M e io T cn  TaKHce k o h c t p y k u h h  KpenaeH H H  ca so eH H b ix  an cK oB b ix  
K o a e c  n o  CMejKHOMy npHHUHny, K o ra a  BHyTpeHHHft a h c k  K o a e c a  
u eH TpnpyeTCH  n o  n o n c K y  Ha C Tynuu e, a BH em H ee KOHunecKHMn 
Hau ct^epHuecKHM H noßepxH ocTH M H  ra e K  h m nH ueuH bix OTBepcTHft.

n e p B o e  H3 yK a3aH H b ix  H anpaB aeH H ft u rn poK o  p a c n p o c T p a H e u o  
b C TpaH ax 3 a n a a H o ft  E ß D on b i (A H ra H H , O P T ,  N exoca oB a K H H , 
T J I P ) ,  a  B T op o e  —  b  C U IA .

npn KOHCTpyKUHH KpenaeH H H  C u eH TpoB K oft aHCKOB nOKOHH- 
aecKHM Han ctjiepHuecKHM  noB epxH ocT H M  Ha KpeneJKHbix u e ra u n x  
h b innH uenH bix  OTBepcTHHx, K a x  yK a3 aH 0  Ha pH cyH K e ( s ) ,  ueHT- 
poBKa B H yTpeH H ero  AHCKa K o a e c a  ocvm ecT B an eT C H  n o  n o n c K y  Ha 
u ranabKe. H a p y jK H b ift  a h c k  ueH TpnpyeTC H  n o  oöp a ö oT aH H O M y no- 
HGKy raftKH . yK a3 aH H b ift Tun KpenaeH H H  Bb irouH o OTunnaeTCH o t  
KpenaeHHH c n oM o m b io  cjjyTopKH h ra ftKH  TeM, h to  oh  HBaneTCH 
MeHee M eT aaaoeM K H M , ö o a e e  aem eß b iM  b n poH 3 B oacTB e h y a o ö -  
Hbi.M b SK CnayaTauH H  (T p yaoeM K O C T b  p a ö o T  npu  c h h th h  h no-CTa- 
HoBKe K o a e c  3H auH TeabH o c H H *a e T C H ).

O a n a K o  T an o ft  b h ä  KpenaeH H H  T a K * e  He am n eH  p n a a  H e a o c T a r-  
k o b . E w y  cBoftcTBeHHbi Bce H eaocTaTK H  KpenaeH H H  cjiyTopK oft h 
ra ftKoft b  HacTH t o h h o c t h  u c h t p o b k h  K o a ec . B n p o u e c c e  s K c n a y a -  
TauHH, o coö eH H o  n pn  aBHUceHun n o  n aoxH M  a o p o ra M , H eo ö x o a n M  
CHCTeMaTHUeCKHft KOHTpOHb 3a COCTOHHHeM KpenaeH H H , TaK  KaK 
naöaroaaiO TCH  c a y u a n  caM ooTBepTbiBaH H H  raeK .

I I In n a b K n  n pn  tb k o m  KpenaeH H H  TaK x e ,  KaK h npn  (jiyT op K e  
h r a i i « e ,  n oa B e p jK e iib i 3 iiam iT eabH biM  H3rnÖHbiM H anp H w em iH M .

Haae>KHOCTb T an o ft  k o h c tp v k u h h  K penaeH H H  3H auHTeabH0 no- 
BbimaeTCH, K o ra a  ueH TpoB K a H a p y x u o r o  K o a e c a  ocy iu ecT B aneTC H  
pa3pe3H oft npyjK H H H oß  m a ftö o ft  c o  « j je p H u e c K o ft  noßepxH O CTb io, 
npH>KHMaeM0ft 3aTeM  n p o c ro ft  ra ftK o ft, Kau  yK aa a H o  Ha pncyHKe

( a ) .  S K cn ayaTapH O H H b ie  KauecTB a KpenaeH H H  c ueH TpoBK oft anc- 
k o b  K o a e c  n o  ctjiepHuecKHM  n oB ep xn ocT H M  KpeneucH bix a eTaae ft 
h m n u aeu H b ix  OTBepcTHft u h c k o b  (H H aycT p H aab H b ift CTaHaapT 
D IN  b O P T ) pe3KO noBbim aeTCH  npn  oöecneH eH H H  u h c t o t h  co - 
n pn ra io iU H xcH  noBepxH O CTeft h paBH O M epnoft 3aTH>KKe r a e K .

npu KOHCTpyKUHH KpenaeH H H  K o a e c  c u eH TpoB K oft n o  non cK y 
Ha CT yn uu e o ö o h x  u h c k ob , KaK yK a3 aH o  Ha pu cyH K e (c ? ) , 3a3op 
M e * a y  ueH TpaabH biM  OTBepcTHeM  a n c x a  h CTynH ueft cocT a B a n eT  
0,35— 0,7 m m . Z Ih c k h  npn>KHMaioTCH aByxK O M noH eH TH oft raÜKOft, 
cocTO H iueft H3 coöcTBeH H O  ra ftKH  h caM oycT aH aB aH B a io iu e ftcH  T a - 
p ea b u a T o ft  m a ftöb i, c ß o ö o a H o  3 aK penaeH H oft Ha KOHue raftKH .

H 3  n oayu H B m H x b H acTO H iuee BpeMH m u p o K o e  p a cn p ocT p aH eH H e 
THnoB KpenaeH H H  aucKO Bbix K o a e c  3Ta k o h c tp y k u h h  H a n ö o a e e  
n ou H o oTB eu aeT  TpeöoBaH H H M  sK cn ayaT au H H  h n p ou 3 B oacT B a . 
n p H  TaK o ft KOHCTpyKUHH OCyiUeCTBaHeTCH aOCTaTOUHO T0UH3H H 

nocTOHHHan ueH TpoB K a o ö o h x  u h c k o b  K o a e c , m n u aeu H b ie  O TB ep­
CTHH BbmOHHHIOTCH Öe3 CaOÄHOH MexaHHneOKOft OÖpaÖOTKH, a a o -  
n ycK  Ha pacn oao>K eH H e m n u aeu H b ix  OTBepcTHft MouceT öb iTb  3HauH- 
TeabH o  u iH pe, ueM b o  B cex  onn caH H b ix  Bb im e K p e n a e n u n x  K o a ec .

n p H M eH en n e  asyxK O M n oH eH TH oft raftKH , K O Topan  B b inoaH neT  b 
aaHHOM c a y n a e  ToabKO  tfiyHKUHio KpenaeH H H , c o a a a e T  iu H p o x y io  
KOHTaKTHyio noBepxHOCTb T o p u a  m a ftö b i c ancKOM  K o a e c a , yM eH b- 
n ian  npH s t o m  H an p H *eH H H  (n o  cpaBH eH H io c  a p y rn M H  THnaMH 
K penaeH H H ) b ö u h 3h m n u aeu H b ix  OTBepcTHft. n o s T o M y  B b ixo a  H3 
CTpOH aHCKOB KOaeC H3-3a B03HHKH0BeHHH ÖOabmHX KOHTaKTHblX 
iianpHJKeHHft Ha K p oM K ax  iu nH aen n b ix  OTBepcTHft HCKaiouaeTCH. 
3HauHTeabHO y n p o iu a e rc H  TaK>Ke T ex H o a o rn H  H3roTOBaeHHH 
m nHabKH B caeacT B H e npocTO Tbi e e  KOH(})H rypauHH.

T pyaoeM K O C Tb  p a ö o T  n o  c h h th io  h nocTaH O BKe K o a e c  nouTH  b 
2 p a3a  M eHbine, neM b c a y n a e  KpenaeH H H  (JiyTopKOH h ra ftK o ft , a 
ycH au e, H e o ö x o a n M o e  a a n  3aTHrnBaHHH raeK , 3HanH TeabH 0 h h jk p  

n oaoJ K H T eab H o ft CTopoH oft T a u o ro  THna KpenaeH H H  HBaneTCH 
TaKJKe t o  oöcTO H TeabCTBo, h t o  Bce ra ftKH  H M eioT o a H y  n p a B y io ' 
p e3 b öy .

H ecM O TpH  Ha H en oT op o e  y c a o * H e i iH e  T e x iio a o ru H  H 3roTO ßae- 
h h h  ra eK  h  n oB bim eH H e t o u h o c t h  O TpaöoT K u  Ö a3 ösb ix  n o B e p x u o c -  
Teft Ha C Tynnu e K o a e c a  h u eH T p a a b H o ro  OTBepCTHH u h c k o b  K o a ec , 
yKa3aHHbift Tun  KpenaeH H H  HBaneTCH n o  p e3 ya b T a T a M  HcnbiTaHHH, 
npoB eaeH H biM  b UKB n o  o ö o a a M , caM biM  naae>KHbiM  h s k o h o m h - 
necKH B b iroaH b iM 1. n pH M eH eH H e k o h c t p y k u h h  KpenaeH H H  K o a e c  c 
UeH TpoBKoft n o  n o n c K y  Ha CT yn uu e T p e ö y e T  ö o a e e  B b icoK ofi K yab - 
T y p u  SK cn ayaTau H H  —  H eoÖ xoa u M o  T iu a T ea b H o  ca ea H T b  3a co c -  
T0HHH6M nOCaaOHHblX noBepxH O CTeft, BOBpeMH HX OHHmaTb OT 
rpH3H H CM33bIBaTb.

H ea o cT a T K O M  yK a3aH H oft k o h c t p y k u h h  K penaeH H H  K o a e c  HBan- 
eTCH t o , h t o  m nHabKH He pa3rpy>KeH bi o t  H 3ruöH bix HanpnuceHHÜ 
h  H aöa ioaaeT C H  H e x o T o p o e  «n p H a n n a H H e » u h c k o b  K o a e c  k  CTynn- 
ue, o coö eH H o  n o c a e  a a H T e a b H o ro  cp o K a  S K cn ayaTau H H  aBTOMoÖH- 
a n  öe3  c h h t h h  h n epecT au oB K H  K o a ec .

B a a ab H e ftm eM  (n aT eH T  1958 r . )  b  CtUA ö b ia o  H a fta eH o  He- 
CK oabKo HHoe pem eH H e k o h c t p y k u h h  KpenaeH H H  u h c k o b h x  K o a e c  
n o a o Ö H o ro  THna, noK a3aH H bix  Ha p n cyH K e  (e ), 3 a K a io n a io iu eecH  b 
t o m , u t o  Ha C T yn nu e u eH T p H p oB aacn  T o a b K o  BHyTpeHHHft u h c k  
Ko a e c a ,  a BH em H ee u eH T p n p o B a a oc b  aByxK O M noH eH TH oft ra ftK o ft. 
B b icoK an  caM oycT aH aß aH B a io iu aH C H  m a ftö a  ö b ia a  PaM eH eH a  im a M -  
noBaHHbiM (JiacoHHbiM KoabUOM . K-OHCTpyKUHH KpenaeH H H  n oayn H - 
a a c b  ö o a e e  npou H oft h  KOMna-KTHoft, h o  yB ea H n H a ocb  n u c a o  ö a 3 o - 
b h x  noBepxH O CTeft, h y caou cH H aacb  « x  o ö p a ö o T K a .

n p u  p a 3 p a ö o T K e  KOHCTpyKUHft KpenaeH H H  a n c K oB b ix  K o a e c  öbi- 
au  nonbiTKH C03aaTb KOHCTpyKUHH, KOTOpbie o ö ec n en H B a a n  öbi 
u eH TpoB K y K o a e c  n o  Bb inyK aocTH M  rn n n a en iib ix  OTBepCTHH h o ö - 
paöoTaHHbi.M  cooTBeTCTBeH H o ra e 3 a a M  b C Tynuu e (cm . pncyH O K 
ok h 3 ) ,  h to  n o T p e ö o B a a o  cn eu u aa b H o ft o ö p a ö o T K H  CTynuUbi h H3- 
MeHeHHH T ex H o a o rn H  H3TOTOBaeHHH UHCKOB.

n »K a 3 a H H a H  Ha p u cyH K e (o k )  k o h c t p y k u h h  (n aT eH T  CLUA 
1952 r . )  o ö a a u a e T  TeM  npeH M ym ecTBO M  n e p e a  b c c m h  onucaHHbiM H 
Bbim e, h t o  K pyTH iuu ft MOMeHT co  CTynHUbi n ep eaaeT C H  n e n o c p e a -  
CTBeHHo Ha u h c k h  K o a e c  h m n u ab K a  n ou B ep u ieH a  T o a b K o  H anpn- 
>KeHHHM pacTHJKeHHH. T aK aH  k o h c t p y k u h h  yT p an H B aeT  cB oe  n pe- 
H M ym ecTB o npu  nepecTaH O B K e K o a e c , K o ra a  o ö a  a » c K a  ö y a y T  
ueH TpnpoBaTbCH  o a H o ft a n m b  ra ftK o ft  ( o ö a  a u cK a  B b inyK aocT H M h 
m n u aeu H b ix  OTBepcTHft ö y a y T  n oß epH yTb i b  npoT H B onoaoJK H y io  
c T o p o H y ).  K p o M e  T o ro , H 3roTO B aeiiH e ra ftKH  c K penaeH H eM  T a u o ro  
THna KOHCTpyKUHH HBaneTCH UOBOabHO CaOJKHbIM.

3 a c a y jK H B a e T  bh hm 3h hh  k o h c tp y k u h h  KpenaeH H H , noKa3aH H an 
na p u c y iiK e  ( 3 ) (n aT eH T  CIUA 1960 r . ) ,  b k o to p o m  n o  innH aen- 
h om v o K iiy  ueH TpnpyeTC H  o u h h  BHyTpeHHHft u h ck . U ln u a b K a  npe- 
u eabH o  n p oc T a  b H3roTOBaeHHn h b 3 H an H Teab iio fi C T ene im  pa3-

1 B a Ji a 6 H h H. B ., t l  y T H  H B. A. «ABTOMOÖHJIbHaH npoM wuM eH- 
HOCTb», 1963, Ni 3.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



22 ÄBTOMOÖHJIbHaSI FipOMWÜIJieHHOCTb JVÖ 1, 1966 r.

rp ysK eH a  o t  H3rnÖHbix H a n p as ceH H « (p aÖ O T aeT  b  o c h o b h o m  Ha 
p a cT H H ceH n e ). H a p y jK H o e  K o a e c o  u eH TpnpyeTC H  n ocp eacTB O M  c}>a- 
c o h h o ä  ra flK H  c KOHHaecKofl noBepxHOCTbro. n p H  T a xoM  K p e n jie -  
h h h  n oB H u iaeT C H  KOJiHaecTBo 6a30B btx  n o B e p x H o c T e ö  h  T oaH ocT b  
h x  T exH O J io rH aecK oro  h c iio j ih s h h h .

K oH CTpyKU H H  KpeiTJieHHH ÄHCKOBblX KOAeC C UeHTpOBKOfi n o  
U H AH H APH aeoKofl n o B e p x H o c iH  c n e m ia a b H o  H 3roTO B aeiiH ofl rnnHAb- 
k h  h n o  KOJibuaM c  KOHHaecKHMH noB epxH ocTH M H , ycTaH aB A H B ae- 
m h m h  Ha m n n a b K a x  M e * a y  ancK aM H , He noayH H AH  p a c n p o c T p a -  
HeH'HH.

B  b l BO A b i

1. A H a aH 3  K penaeH H ü  CABoeHHbix a h c k o b m x  K o a e c  rp y3 0 B b ix  a a - 
T O M o ö n a e fl noK a3b iB aeT , h t o  K oncrpyK U H H , BbinoaH eH H an c  n oM o - 
m b io  iJ)yTopKH h ra fiK H , HM eeT pna cep be3H b ix  BK cnayaTauH O H H W x

H eaocTaTKO B , M eT aa a oeM K a . K p o w e  T o r o ,  a o p o r o  n poH 3 B oacrB o  
T a k o ro  KpenaeH H H . U e a e c o o ö p a 3 e H  n e p e x o a  Ha ö o a e e  coBepm eH - 
Hbifl h a em eß b ift  THn KpenaeH H H  a h c k o b h x  K o a ec .

2. H 3 B cex  n oayaH B U iH x  m n p o K o e  p a cn p o cT p a H eu H e  KOHCTpyK- 
UHH H aHÖoabuiHß H H Tepec n p e a c T a ß a n e T  KOHCTpyKHHH c ueHTpon- 
K o fl a h c k o b  K o a e c  n o  C T yn n n e h c K penaeH H eM  AByKOMnoHeiiTHOß 
ra flK o fl, o ö ec n ea H B a io iu a n  H a a e * H y io  p a ö o T y ,  aocTaTO H H o bmco- 
K y io  TOHHOCTb ueHTpOBKH h coxpaH H O CTb AHCKOB. r i e p e x o a  na ia -  
K o fl THn K penaeH H H  o öec n ea H B a e T  3H aaH TeabH bifl sKOHOMHaecxnA 
3tj)(J)eKT.

3. Pa3BHTHe HOBblX THnOB KOHCTpyKHHß KpenaeHHH CÄBOeHHblX 
ÄHCKOBbix K oaec ÄOH5KHO h ä th  b HanpaBaeHHH ycoBepmeHCTBOBa- 
hhh HMeioniHXCH KOHCTpyKijHfl, npeaycM aTpnB aiom ero noaHyio 
pa3rpy3Ky iunnaeK o t  ä c h c tb h h  H3THÖHbix HanpH*eHHfl, MaKCH- 
MaabHoe ynpom eH ne TexH oaom H  H3roTOBaeHHH KpeneacHbix aeTa- 
aefl h oöpaöoTKH  öa30Bbix noBepxnocTeß.

y f l K  6 2 -7 1 4 .0 0 2 .7 2

O c o 6 e H H O € T b  yC TO H O B K H  V\ KpeilAGHIISI p a flH O TO p O B  

CH CTeM bi OXAdXCfleHMSI M O A e p H H S H p O B a H H b lX  CJBTOMo6MAeM

K p e M e H H y rc K o ro  a B T 0 3 0 B O A a

Jl. C . P bD K KO

KpeM eH H yrcKM M  aBT03aB0ß

U  A rpy30BbIX aBTOM OÖHanx ra n p oK o  p a cn p o e rp a H eH b i 3aKpbi-
Tbie IKHÄKOCTHble CHCTeMbi OXAaHCAeHHH C npHHyÄHTeabHOfl 

HHp«yaHHHeß j k h ä k o c th  h c  Hcnoab30BaHneM oxaaAHTeaefl Tpyö- 
HaTO-naacTHHHaToro THna. H a aBTOMoönanx KpeMeHHyrcKoro aB- 
T03aßoaa Taxate npHMeHneTCH Taxan CHCTeMa oxaa*aeHHH, yHH- 
<})HnHpoBaHHaH aan aBTOMoÖHaefl Bcex MoanipHKanHfl.

npn np0eKTHp0B3HHH CHCTeMbi OXaaJKaeHHH MOÄepHH3HpOBaH- 
Hbix aBTOMoÖHaefi, oöopyaoBaHHbix V-oöpa3HbiMH neTbipexTaKT- 
HblMH BOCbMHUHAHHApOBblMH ÄBHraTeaHMH HM3-238 MOIHHOCTbK) 
240 a . c., ocHOBHoe BHHMaHHe yaeanaocb MaKCHMaabHOMy h c- 
noab30BaHHio aeTaaefl h y3aoB CHCTeMbi oxaaaxaeHHH cepnAtibix 
aBTOMoönaeß, oöopyaoBaHHbix ph ähm m h  AßyxTaKTHbiMH mecTH- 
n n a H H Ä P O B b iM H  Ä B H ra T e a H M H  3A3-M 206A , H A3-M 206H  h

H A3-M 206B MoimiocTbK) 180 h 205 a . c. B cb h 3 h  c s th m  b CHCTe- 
Me oxaaacaeHHH MoaepHH3HpoBaHiibix aBTOMoönaeß 6 h a h  hc- 
noab30BaHbi caeayiomHe y3abi H3 CHCTeMbi oxaaJKaeHHH cepHß- 
Hbix aBTOMoÖHaefl: paanaTop, *aai03H h h x  npHBoa, HH*Hne 
aMopTH3aropbi ycTaHOBKH paanaTopa Ha paMy aBTOMOÖHaa. 
BHOBb öbiAH npnMeHeHbi BepxHHe nepexoAHbie naTpyÖKH no.ABoaa 
oxaa>KAaiomefl » h a k o c t h  o t  b o a h h m x  KoaaeKTopoB öaoKOB uh- 
aHHApoB k  BepxHeMy öauKy paanaTopa, ÄHtt)(j)y3op BeHTHaHTOpa 
h BepxHee KpenaeHHe paanaTopa.

Paanarop  TpyöaaTo-naacTHHqaToro THna c  maxMaTHHM pac- 
noaoHfeHHeM naocKOOBaabiibix TpyÖoK ycTaHaBAHBaacn Ha nepßofl 
nonepenHHe paMbi nepea cnaoBbiM arperaTOM. Cnepean k  paMxe 
paanaTopa Ha rnecTH öoaTax npHKpenanaHCb *aai03H, C3aan —  
ÄHd)(})y30p BeHTHAHTOpa.

B ß e p x y  p a a n a T o p  3 a K p e n a n a cH  a b v m h  THraM H, k oh h m  k o to p m x  
C npoaOHXeHHblMH pe.3HHOBbIMH nO ayn iK aM H  npnKPenAHAHCb K 
K poH u iTeflH aM  B e p x H e ro  öan K a  p a a n a T o p a  h k  n ep ea H eM y  u iH TKy 
KaÖHHbi.

K oraa  3aBoa o c b o h a  npoH3BoacTBo MoaepHH3HpoBaHHbix aBTO- 
.MoÖHaeß h Haaaana cepHHHbiß BbinycK h x , b Öiopo HaaeiKHocTH 
CTaan nocTynaTb CBeaeHHH o H eaocT^iH H ofl npoaHocTH BepxHero 
KpenaeHHH paanaTopa. TmareabHoe HaöaioaeHHe 3a paöOTofl pa- 
AnaTopoB noaTBepanao b th  «<aaoöbi. KaK no-Ka3aa onbiT BKcnava- 
TanHH, BepxHee Kpenaenne paanaTopa Bbixoanao H3 c tp o h  nocae 
npoöera aBTOMoönaeM 10— 15 t h c .  km .

K oH C T p yK T op cK H fl O T a ea  3 a B o a a  c n p o eK T H p o ß a a  h n cnb iTaa  
K p en aeH H e h o b o A  KOHCTpyKiiHH, KOTOpoe 3H aanT eabH o  Haae>KHee 
n p H M en n eM oro  b H a cT o n u ie e  BpeMH.

B e p x H e e  K penaeH H e p a a n a T o p a  C T ap o fl h h o b o A  KOHCTpyKiiHH 
n oK a 3 a H o  Ha p n c . 1. E oK O Bb ie t h t h  (pHKcnpyiO T p a a n a T o p  b Bep- 
THKaabHOM  noao iK eH H H  h np iiKpenan iO TCH  c  n poaom eH H b iM H  pe3H- 
HOBblMH aM OpTH33TOpaM H K KpOHIUTeflHaM , npHB3peHHbIM  K ÖOKO- 
BHH3M paMKH p aA H aTO pa , H K KpOHHITeflHaM, yCTaHOBaeHHbIM Ha 
B epxH H x n o a n a x  o ö o h x  aoH acepoH O B . 3 t o  K penaeH H e H CK aioaaeT

B AH H H H e K o a e ö a H H f i  'K a Ö H itt i H a  p a a n a T o p  h K o a e ö a H H f l  c a M o r o  

p a a n a T o p a  H a e r o  K p e n a e H H e ,  a  T a K * e  3 H a a H T ea b H O  n o B b im a e T  

c p o K  c a y iK Ö b i CHCTeM bi o x a a > K a e H H H  b n e a o M .

M aKC H M aAbH bie a M n an T yab i K o a eöa H H fl p a a n a T o p a  b  BepxHeß 
nacTH  npn  n ep xn eM  K penaeH H H  o a n o f l  t h t o A  aocTH ra tO T  50 mm  b 
n o n e p e m o f l  naocKoCTH  n o  OTHOineHHio k n p o a o a b H o f l o c h  aBTO- 
m o ö h a h  M a c c a  p a a n a T o p a , 3 a n p a ß a eH H o ro  b o ä o A , 3HanHTeabHa, h 
n osT O M y o t  B03aeflCTBHH n on ep en H b ix  t o a h k o b  n pn  KpenaeHHH 
a b v m h  THraM H pa3py ina i0T C H  BepxH H e öanKH  p a a n a T o p o B  b M ec ie  
n pnn a flK H  KpoH inTeflHOB. 3 t o t  aetpeK T  He ö b ia  y c rp a H e n  a a * e  
n o c a e  npHHHTHH cp o a H b ix  M ep n o  y c n a e n H io  ö a iK O B  p a a n a T o p a  h 
k p o h h itc A h o b . T o a b K o  n o c a e  ö o a e e  r a y ö o K o r o  a n a j im a  npnaHH 
a e ip eK T a  h K o p e m io m  n eoecM O T p a  KOHCTpyKiiHH B e p xH e ro  K p en ­
aeHHH p a a n a T o p a  öb ia  a o c T n rH y T  n oao iK H T eab H b ifl s ip ^ e K T .

P h c . 1. C T a p o e  ( a )  h HOBoe ( 6 )  K penaeH H H  p a a n a T o p a :

/ —  x ca jiicn H : 2  —  p a A H a T O p : 3  —  T J ira  a e p x H e -  
r o  K p em ieH H H ; 4  —  T a r a  ö o k o b o i 'o  K p en J ieH H a ;

5 —  AOHJKepOH paMW.

B oK O B oe K penaeH H e b  n p o u e c c e  n cnw TaH H fl T a K * e  n o a a e * a a o  
a o B o a K e . B H aqaabH b iß  n e p n o a  o h o  B b in oa H n a ocb  Öe3 BepxHHx 
pe3HH0BbIX aMOpTH33TOPOB H cnbiTaH H H  KpenaeH H H  Ha aBTOMOÖH-
a h x  KpA3-255, KpA3-256 n KpA3-257 ne aaan noaoncHTeabHHX 
ne3yabTaTOB. Bce b t h  aBTOMoönan npoman cooTBeTCTBeHiio 12154, 
851 h 6016 km  no pa3AHHHbiM aoporaM ( t o p o a c k h m , ropHbiM, M e* 
ayropoaHbiM) h b  pa3AHuHbix ycaoBHHx. H a K a*aoM  H3 yKa3aa 
Hbix aBTOMoönaeß HecKoabKO pa3 oöaaMbiBaacn BepxHnfl Kpoa 
UITeflH  ÖOKOBblX THT. B CBH3H C 9THM ÖbiAa H3MeHeH3 KOHCTpyK- 
min B e p x n e ro  KpoHiuTeflHa h KpenaeHHH t h t h  «  KpoHuiTeflHy,' Öu- 
AH BBeaeHbl pe3HHOBble 3MOpTH3aTOpbI. ’
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H 3M eH eH H oe KpenJ ieH ne p a p n a T o p a  ö o k o b h m h  Tn raM H  6 h j io  
ycTaHOBJieHO Ha p a p  aBTOM oÖHAeft. IT p o ö e r  s t h x  aBTOM oÖHAeft b 

H a c T o a m e e  BpeMH C A ep y iom H fl ( b  k m ) :

ABTOMoßHJib noBbimeHHoft npoxoiHMOCTH K p A 3 -2 6 3  .......................... 19 000
T o  * e ......................................    27 000
ABTOMOßHJib-caMOCBaji K p A 3 - 3 2 5 1 E ................................................................... 454
T o  x e ...........................................................................................................................  1 116
ABTOMOÖHjib-caMOCBaji K p A 3 - 2 5 6 B   11 286
T o  * e ......................................  12 000

A b t o m o ö h a h  HcnbiTbiBajiHCb Ha pa3JiHHHbix p o p o r a x ,  a h c k o t o - 
pb ie B yCAOBHHX Öe3ÄOpOJKbH.

Ha Bcex aBTOMOÖHAHX K penaeH H e p a p n a T o p o B  h o b o h  KOHCTpyK- 
UHH ÖblAO B X O pom eM  COCTOHHHH H npHTOÄHO ÄAH A aA b H eflllle ft

Phc. 2. HHJKHee K pen A eH H e p a p H a T o p a :

/ — >Kajiio3H; 2 — paawaTOp: 3 — BepxHwsi pe- 
3HH0Ban noayniKa; 4 — nepBaw nonepeHHHa 
paMbi; 5 — hhjkhhh po3HHOBaH nopypiKa;, 6 — 

pacnopnaH BTyjiKa.

B K cnAyaTauH H . B H a c T o n m e e  BpeM n HOBaa KOHCTpyKUHH K p en a e- 
hhh p a A n a T o p a  öokobh m h  TnraM H  to to b h tc h  k npoH 3 B opcTB y.

HHJKHee K pen A eH H e p a A H a io p a  MOAepHH3HpoBaHHbix aBTOM o- 
ÖHAefl n oK a3 aH o  Ha pnc. 2 HapeJKHOCTb hhjkhhx  pe3HHOBbix

aM opTH 3aTopoB  p a A H a T op a  n o  CTaTHCTHHecKHM AaHHbiM OTpeAa 
w ccn n yaT a iiH H , 6a3H pyiom H XCH  Ha c ö o p e  CBepeHHÖ b  aBToxo3Hfi- 
CTBax CTpaHH h  rapaHTHÖHbix HcnbiTaHHHX aBTOMoÖHAefl, pac- 
cnH TaH a Ha 20— 25 Tbic. k m ,  nocne n e ro  o h h  HannHaiOT pa3 p y - 

UiaTbCH.

HeCKOAbKO AeT H a3aA  flpOCAaBOKHÖ 3BT03aB0A yHH(j)HIlHponaA 
3TH aMOpTH3aTOpbI C BbinyCKaeM HM H rOpbKOBCKHM 3BT03aB0A0M. 
O a h 3k o  Ha aBTOMOÖHAHX KpA3, TAe ropa3AO öoAbmne Harpy3KH 
H TH>KeAee ycAOBHH 3KcnAyaTauHH,
HHJKHHe pe3H«OBble aM0pTH3aT0pbI 
He AOArOBeHHbl. riOBTOMy KOHCTpyK- 
TOpOKHÄ OTAeA 3aBOAa HOnOAb3yeT 
npwHmm aMopTH3aTO'poB THna « c s h - 
Ä'BHH», KOTopbie BblAepiKHBalOT 
öoAbiiiHe HarpysKti. OcoöenHocTb 
3TOft KOHCTpy-KIlHH 3aKAK)HaeTCH B 
TOM, HTO TOT JKe OÖ"beM pe3HHbI 
pa3ACA6H MeTaAAHHCCKHMH nAaCTH- 
H8MH, H 3T0 n03B0AHeT BbipepJKH- 
BaTb 3HaHHTeAbHO öoAbuiHe H a rp y3 - 
k -h . TaK, npn Tpex c a o h x  pe3HHbi 
npoHHOCTb sneMeHTa n oB b im a ercH  
npwMepHO BTpoe.

TaKH M  o öp a 3 0 M , paaAeAH B  n p n - 
MeHHöMbie H a  K peM eH n yrcK O M  aBTO- 
3aBOAe 3M 0pTH 3aT0pbI M eT3AAHHe- 
CKOH nAaCTHHOÖ (pHC. 3 ) ,  MOJKHO 
nO'BbICHTb HX npoHHOCTb npHMepHO 
BABOe. 3 t 0 OÖTjHCHHeTCH TeM , HTO 
pe3HHa racM T KOAeöaiBHH 3a cneT
norAom eH H H  s H e p rH «  (B H yT p eH H ero  TpeH H H ), n p e B p a m a e M o fl b 
T en n o . TaK k b k  OHa Tu ioxo ft npoBOAHHK T en n a , t o , h t o ö h  o ö e c n e -  
HHTb AOArOBeHHOCTb paÖOTbl pe3HHOBOft OOPytUKH, HyjKHO AHÖO 
OrpaHHHHTb AecjjOpMaHHH, AHÖO n pen yC M O TpeTb  AO-CTaTOHHblH OT- 
b o a  T en A a . B b o a o m  M eTaAAH H ecK oft n A a c rn H u  b  pe3HHOByio n o - 
A y u iK y  AOCTHraeTCH «  lyM eHbiiieHHe A etjjopM auH H  w AynuiH H  o t b o a  

T enA a.

yHHTbiBan noAOJKHTeAbHbie pe3yAbTaTbi HcnbiTaHHH BepxHero 
KpenneHHH papn aTopa  ö o k o b h m h  TnraMH c aMopTH33TOpaMH no 
KOHuaM, m o j k h o  peKOMeHAOBaTb e ro  ä a h  npHMeHeHHH Ha Apyrw x 
aBTOMOÖHAHX, BbinyOKaeMblX OTeneCTBeHHblMH aBT03aBOA3MH.

Phc. 3. AMopra3aTop c Me- 
TaAAHHecKOH npacTHHoft: 
/ —  M e T a jiA H H e c K a s  u ia f tß a ;  
2  —  B epxH H H  n o f ly u iK a  n o f l -  
d c c k h  p a j iH a T O p a :  3 —  hh >k- 
h h h  n o A y u iK a  n o ^ ß e c K H  p a -  

Ä H a t o p a .

y j l K  629 .11 .011 .3 .001 .5

CTdTM CTM HeCKCISI X apaKTepM CTM KCI 3 K C n A y a T a i4MOHHOM 

Hanp$l)KeHHOCTM  dBTO M O Ö M AbHblX p d M

K aH fl. T e x H .  H a y K  C . C . flM kITP M M EH K O , A . B. A J IE K C A H f lP O B , B. H . H H K Y / IH H , A . 'A. U JEB M EH K O

HATH, MBTY M M eH H  B a y M a H a

P  OrJlACHO CTaTHCTHHeCKHM AaHHbiM MoCKOBCKOTO aBT033BO- 
Aa HMeHH JlHxaneBa, HAMH, HayHHo-HCCAeAOBaTeAbCKoro 

HHCTHTyTa aBTOMoÖHAbHoro TpaHcnopTa h UeH TpaAbH oro Haynno- 
HCCAeÄ0B3TeAbCK0r0 HHCTHTyTa CTpOHTeAbHblX KOHCTpyKHHft [ l ] ,  
okoao 90% paM, nocTynHBiiiHX b peMOHT, HMeiOT ycTaAOCTHbie 
paapymeHHH (TpemHHbi AeTaAefl, oöpbiBbi 3aKAenoK h A p .).

ycTaAOCTHbie nOAOMKH 3AeMeHT0B aBTOMOÖHAbHblX paM o ö y - 
CAOBAeHbi npeHMymecTBeHHo Harpy3KaMH, npn AeftcTBHH KOTopbix 
B03HH«ai0T nepeMeHHbie HanpH*eHHH, npeBbimaiomHe npeAen b h - 
HOCAHBOCTH AeTaAH. 3 t H Harpy3KH BbI3bIBaKJT nOBpeJKAeHHH, KO- 
Topbie, nocTeneHHo HaKanAHBancb, npHBOAHT k pa.apymeHHHM. 
CAeAOBaTeAbHO, SKcnepnMeHTaAbHoe HCCAeAOBaHne SKcnAyaTapH- 
OHHOfl HanpHJKeHHOCTH aBTOMOÖHAbHblX PaM HBAHeTCH OAHHM H3 
ocHOBHbix STanoB npn pemeHHH caojkhoA npoÖAeMbi hx AOAroBen- 
hocth  [2], O ä h h k o  oTcyTCTBHe eAHHoro MeTOAHnecKoro noA xoA a  y  
pa3AHHHbix HCCAeAOBaTeAefl 3aTpyAHneT npaBHAbHyio oueHKy sk c - 
nAyaTailHOHHOft HanpHJKeHHOCTH aBTOMOÖHAbHblX paM. CpaBHHTb 
peayAbTaTbi onvÖAHKonaHHbix paöoT  n CAenaTb no hhm  oöoöm a io - 
uuie BHBOAbi ne npeAfTaBAHeTcn bo 3m o jk h u m  (pa3AHHHbie AopoJK- 
Hbie ycAOBHH HcnbiTannfl, pa3AHHHbie pejKHMbi HarpyjKeHHH, pa3- 
AHHiibie MeTOAbi oöpaöoTKH  h aHaAH3a 3anHceft HanpnJKeHHfl 
H T. A .).

M eTO AH K a [3, 4) HM ena n eA b io  oneH H Tb CTaTHHecKyio n p on n ocT b  
aBTOMOÖHAbHblX paM . P IpH  3T0M CAeAaHO npeAnoAO JKeH H e, HTO 
yn eT  b o 3m o j k h o A n ep erp y3 K H  oöecneH H B aeT  h H e o ö x o A H M y io  y c T a -  
AOCTHylO npoHHOCTb.

O n b lT  nO Ka3aA, HTO TaK o ft aHaAH3 HanpHJKeHHOCTH HeOÖXOAHM 
a a h  B b iöop a  ocHOBHbix reoM eTpH H ecK H x p a 3 M e p oB  A e T a A e fl Ha CTa- 
ä h h  npoeKTH poBaH H H , h o  H eAocTaTO H eH  a a h  o öecn en eH H H  T p eÖ ye- 
Moft 3KCnAyaTaHH0HH0fi AOAPOBeHHOCTH paM bi.

OcH O BbiBancb Ha on b iT e  H ATH  [51 n o  oueH K e AOATOBeHHOCTH 
HeCymHX CHCTeM KOAeCHblX H ryceHHHHblX MaiHHH (TpaKTO pO B, 
ca M o xo A H b ix  rnaccH , n p n u en oB , n o A y n p n iie n o B  h t .  ä  ) ,  m o jk h o  
C (})OpM yAHpOBaTb CAeAyKJUlHC IieAH  TeH30MeTpHHeCKHX HCCAeAO- 
BaHHfl H anpn*eH H O C TH  aBTOMOÖHAbHblX paM :

1)  noA yn eH H e cpaBH H M bix CTaTHCTHnecKHx AaH H bix o  HanpHJKeH­
HOCTH SAeMeHTOB paM  n pn  THnHHHbix B a p n a H T a x  H cn oA b 30B3 HHH 
aBTOMOÖHAH H BbIHBAeHHe yCAOBHfl, OKa3bIBaKJUlHX HaHÖOAbm ee 
p a s p y m a io m e e  AeftcTB H e Ha A eTaA H  paM ;

2) BbIHBAeHHe n aH Ö oA ee  HanpnJKeHHbix 3o h  paM bi, on p e iieA H io -  
IHHX VCTaAOCTHyiO H CTaTHHeCKVIO npoHHOCTb KOHCTpyKHHH;

3) HCCAe,ÄOBaHHe BAHHHHH peJKHMOB paÖOTbl (CKOPOCTH ABHJKe- 
i ih h ,  BeAHHHHbi h  pacnoAOJKeHHH n ep eB 0 3 H M oro  r p y 3a, HaAHHHH 
n p n u e n a ) Ha HanpnJKeHHoCTb A e T a A e fl paM ;
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4) nojiyieHHe h c x o ä h h x  aaHHbix aan cocTaßjieHHH n p orp aM M  
yCKOpeHHblX ('CTeHJIOBblX HJIH nOJIHrOHHblx) HCnblTaHHH paM .

ripHMeHHTejibHo k paMaM rpy30Bbix aBTOMoÖHJiefi b  nporpaM­
My paöoTH no oneHKe hx aoaroBeHHocTH, noMHMo TeH30MeTpnpo- 
BaHHH, HeoöxoaHMo BKJiioHHTb TaK>Ke caeayroinHe STanbi [2, 5]:

a )  c ö o p  h CTaTHCTHnecKyio o ö p a ö o T K y  a a iiH b ix  n o  pa3py iu eiiH H M  
saeM e iiTO B  paM  aBTOM oÖHaefl, H a x o a fln iH x c ü  b 3K cn ayaT an H H ;

6 ) xapaKTepHCTHKy THnnmibix aopoJKHbix ynacTKOB;
b ) CTaTHCTHnecKyio o ö p a ö o T K y  3 a n n ce ft n an paa ieH H H  b M ecTax  

H aKaeÖKH aaTHHKOB;
r )  npHÖanJKeHHyio on eH K y  npoHHOCTH h a oa roB eH H ocT H  paM  n o  

pe3yjibTaTaM TeH30MeTpHpoBanHH;
a )  cocTaßaeHHe nporpaM M  (Bbiöop pe>KHMoB ycKopeHHbix cTen- 

aoßb ix  Han noanroHHbix) HcnbiTaHHH npoHHocra paM;
e) ycKopeHiibie HcnbiTaHHH paM  h  h x  o c h o b h h x  saeMeiiTOB Ha 

noanroHe h CTeHaax.
CBeaeiiHH oö sKcnayaTauHOHiibix pa3pymeHHHx aeTaaeft paM 

no3BoaniOT He ToabKo npaBHabiio BbiöpaTb MecTa naKaeiiKH aaT­
HHKOB, HO H COKpaTHTb HX KOaHHeCTBO, T. e. yMeHbUIHTb Tpyao- 
eMKOCTb TeH30MeTpHp0BaHHH. KpOMe Toro, 3TH CBeaeiiHH nOMO- 
raioT oneHHTb npaßnabHOCTb Bbiöopa pexnMOB ycKopemibix nciibi- 
TaHHH.

B 1964 r. H A T H  coBMecnio c M o c k o b c k h m  aBT033BoaoM hm chh 
JlnxaqeBa h M B T Y  hm chh  BayMana öbiaa n c c a e a o B a H a  H anpn- 
»ceHHocTb paM rpy30Bbix aBTOMoÖHaefl 3H/I-164A, 3HJ1-130
(rpy3onoaT>eMHocTb 4 t )  h onbiTHoro (rpy3onoaa>eMHOCTb 8  t ) .

H a pnc. 1— 3 npH BeaeH b i cxeM b i naK ae iiK H  aaTHHKOB con p oT H B ­
aeHHH Ha paM bi cep H H H orc  aBTOM oÖHan 3HJ1-164A h o n b rn io ro  
o ö p a 3 ir a  3HJT-130 B b inycK a  1963 r. B b iö o p  M ecT p a c n o a o *e H H H  
aaTHHKOB ocH O BbißaacH  n a  aaH H bix o ö  3KcnayaTau ,H 0H H bix p a 3 p y - 
n ieHHHx, n oa yn eH H b ix  H3 p a ö o T  [ 1, 6] h OTHeTOB M o c k o b c k o t o  
aB T 0 3 aB on a  HMeHH J lH xan eB a , H A M H , H a yn u o -H C c a e a o B a T e a b -  
c k o t o  HHCTHTyTa aB T O M oön ab H oro  T p a H cn o p T a  h H e i iT p a a b n o ro

H a ym io -H ccae flO B a T ea b C K oro  HHCTHTyTa CTpoH TeabH bix  KOHCTpy«- 
UHH. YHHTblBaaCH T3K>Ke ypO BeH b O ÄH JiaeM blX  HanpHJKeHHH Ha 
0CH0B3HHH TeopHH H3THÖa H CTeCHeHHOTO KpyHeHHH TOHKOCTeHHblX 
n p oc jw a e ft  (3, 4], Ha a e T a a n x  paM , H M eio im ix  O TK p b iib ie  npo(j)HaH, 
aam H K H  pa3M em aaH C b B.aoab K paeB  n o a o x  na paccTOHHHH 10— 
15 MM  OT KOHlieHTpaTOpOB C U eabK ) H3MepeHHH HOMHHaabHHX 
ra a B iib ix  HanpHJKeHHH. ..HaTHHKH, pacn oao>K eH H b ie  na CTeHKax 
a oH H iep on o B  BÖaH3H 3 a K a en oK  KpoHiuTeHHOB p e c c o p  h n oa p ec - 
copHHKOB, ö b ia n  opneH TH poBaH bi b H anpaB aeH H H x, n ep n eiiaH K y- 
anp H b ix  H anpaßaeH H H M  o m n a a e M b ix  (H a  ocHOBaiiHH aaH H bix  o 
pa3py iu eH H H x p a M ) y c T a a o c T H b ix  Tpem H H . YnHTbiBaaH Cb TaKm e 
H anpaßaeH H H  T p a eK T o p n ö  raaB H b ix  HanpH iKeH H ii b yK a3 aH iib ix  30- 
H ax, O TM eqem ib ie  n pn  H cca ea oB a liH H x  M e ro a o M  aaKO Bbix  noKpbi- 
th h  (on b iT b i M. M. K o ö p n H a  b U e iiT p a a b H O M  iiayH H O -H Ccaeao- 
BaTeabOKOM HHCTHTyTe CTpoH TeabH bix K o n c T p y K iiH ii) .  PanH O H aab- 
Hbifl B b iöop  M ecT h H anpaßaeH H H  H aKaeftKH  aaTHHKOB n o3B oan a  
HCKaiOHHTb yCT3H 0BKy p03eT0K  aaTHHKOB, CyUieCTBeHHO 3aTpyaH H - 
kmuhx H ccaeaoßaH H H  nepeM eH H bix  H a n p n w eH H ii b a e T a a n x  paM.

n p H  TeH 30M eTpnpoBaH H H  npHM eiiHaHCb H 3roTO B aeiiH bie HATH 
Teii3oaaTH H KH  c  ö a a o ii  10 m m  h conpoTHBaeHHe.M  86 o m . f l a n  Ha- 
KaenKH öb ia  H cn oab3 0B an  ö b icT p o co x H y n iH ii K peM H eH H Tporan ijiTa- 
aeBb ift K aeft 192-T.  B a a ro H 3 o a n u H H  aaTHHKOB n p oH 3 B oan aacb  
sn oK C H a iio ft CM oaoft 3-40. H j i h  3anHCH noKa3aHHH aaTHHKOB hc- 
n o a b 3 0 B a a a c b  cn eu H aab H an  T eH 3 oa a öo p a T o p H H , ycTaH aß aH B aeM an  
b Ky30B e H cn b iT yeM oro  aBTOM oÖHan. C-HrHaabi o t  aaTHHKOB, ycH- 
aeH H bie aßyM H  ycnaH TeaH M H  8AHH-7M, 3anHCbiBaaHCb aßyMH 
maeHijiOBbiMH ocu H aao rp ac jiaM H  H-700. TeH 3 0 M eT p H H ec«aH  a n n a ­
p a T y p a  3 a K p e iia n a a c b  b K y30B e Ha a M op T H 3 3 T op a x . C o n p oT H B a e ­
HHe H3oannHH aaTHHKOB b Ten e iiH e  B c e ro  n e p n o a a  TeH 30M eTpnpo- 
BanHH H a x o a n a o c b  b n p e a e a a x  10— 100 M iO M . KoM neH canH O H H bie 
aaTHHKH öbiaH  H aKaeeH bi Ha cn en H aab H b ix  H e H a rp y *e n H b ix  n aa- 
CTHHax, 3aK penaeH H b ix  na  pa.M ax aBTOM oÖHaeft. T a p n p o B K a  Mac- 
u iT a ö iib ix  conpoTH B aeH H H  y c H aH T ea e fl 8AHT-7M, npoH 3B cacnnasi

P h c .  2. P a M a  aBTOMOÖHaa 3HJI-130 h c x e M a  naK ae iiK H  aaTHHKOB.
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Ha ö a a K e  p a B H o ro  conpoTH B aeH H H , n o K a a a a a , h to  p a 3 Ö p oc  n o  TeH- 
30HVBCTBHTeJIbHOCTH ÄaTHHKOB H HejIHHeHHOCTb He npeB b lllia jIH
1,5%. H 3M eH eH ne n oK a3 aH n fi n p n ö o p o ß  ö b ia o  b n p e a e a a x  1,5% 
(n p n  BbiaepJKKe 5 m u h  h O TH ocH TejibH on  a e ijjo p M a n n n  0,001).

r ip n  n oa roT O B K e  k  S K cn epn M eH Ty ö b ia o  H aK jreeH o c a e a y io in e e  
K onnnecTB o aaTqnK O B : 35 n a  p a M y  3HJI-164A, 49 n a p a M y
3HJ1-130 h 44 Ha pa.My on b iT H oro . O n b iT , H aKonaeH H biii H ATH 
npn TeH 30M eTpnpoBaH H H  ö o a b in o r o  q n c a a  cß apH b ix  h KJienaHbix 
paM H H X KOHCTpyKUHH TpaHCnOpTHblX H CeabCK0X03HHCTBeHHbIX 
MauiHH, n oK a 3 a ji, h to  H aK jieÜ K a T a x o r o  KOJinuecTBa aaTqnK O B  no- 
3BOJineT, KaK npaBHJIO, BbIHBHTb BCe OCHOBHble 30HbI HaHÖonbUieH 
Harpy>KeH H ocTH . / In n  n oa p oÖ H b ix  n cca en oB a H n ii ö h j ih  o T oöp aH b i 
no aeBH Tb aaTHHKOB ÄJIH KaJKaOH paM bi (HO.Mepa ÄaTHHKOB y « a -  
33HbI Ha pn c . I H 2 ) .  O tÖ O P  npOH3BOJlHJI'CH Ha 0CH0B3HHH CpaBHH- 
T e jib H oro  aHaJiH3a HanpHJKeHHOCTH (n o  aaHHbiM  B cex  naKJieeHHbix 
aaTHHKOB) n p n  n e p e e 3 a e  p a c n o a o jK e iiH b ix  b m axM aTH O M  n o p n a n e  
npenaTCTBHH C H H yconn anbH o ii tpopM bi b h c o t o h  160 m m  rnaroM  
5 m  Ha O aeccK O M  n o a n ro n e  HATH. PaM b i aBTOMOÖHJieft n pn  b tom  
HHTeiicHBHo p a ö o T a jiH  n a  K pyneH H e b con eT aH n n  c B epTH K aab- 
Ilbl.M H3THÖ0M.

J ljIH  TeH3O M eTpiip0BaH H H  ÖblJIH BblÖpaHH CeMb THnnqHbix HO- 
po>KHbix ynacTKO B : rp y iiT O B an  a o p o r a  y a o ß a e T B o p H T e a b H o ro  Ka- 
n ecTB a  (1400 m ) ,  öyjib i>K H oe n io c c e  y a o B a e T B o p n T e a b H o ro  Kane- 
c tb 3  (1500 m ) ,  a cc ))a jibTH p oB aH H oe n io c c e  c b h ö o h h 3 m h  (400 m ) ,  

accjia jibTH p oB aH H oe n io c c e  c BOJiHaMn (1000 m ) ,  pa3ÖHTbiii ac- 
4>aJibT (1400 m ) ,  pa3Ö H Tan rpyH TO B an  a o p o r a  c 3acoxu iH M H  K o jie - 
hmh (1100 m )  h n o j ie  c  öopo3 ,aaM H  o t  C Tapon  n ax o T b i (600 m ) .  

B c e  yn a cT K n  a o p o r  p a c n o jia ra jiH C b  Ha p o b h o h  M e e T H o e m  ö ea  3a- 
M eTHbix yK jioH O B ( a o  1°). flau  n oayneH H H  K aqecTB eH H bix  h K o a n - 
qecTB eH H bix  xapaK TepH C TH K  aopoJK H b ix  yqacTK O B h oneiiK H  Bann- 
hhh  reoM eTpH H  nyTH  n a  H a n p n jK e iw o c T b  paM  ö b ia n  n p oß eaeH b i 
H 3M epeHnn H epO BH ocTeft a o p o r .  H e3 H aqn T eab H b ie  inepoxoBaTO C TH  
a o p o r n  n e  yq n T b iB aa n cb .

CTaTHCTHHecKHM aH aaH 3 pe3 yabTaTO B  n aM ep e iiH ii n oK a 3 a a , h to  
Ha 1 km . a o p o r n  n n c a o  B oan  (H epoBH O CTeii a a n n o n  6— 25 m )  a o -  
C T n raa o  60, a o ö m a n  n x  a a n H a  580 m . f la n H a  öoa b in n n cT B a  B oan  
He n p eB b iin a a a  15 jit n pn  cpeau e.v i 3H aqeiiH ii 6— 10,5 jii. l lH ca o  
B b iöonn  (H epoBH O CTen a a n H o ii 0,8— 5 m )  a o c T n r a a o  300. f la n H a  
B b iöo n ii He n p eB b iin a a a  5 m  npn  c p e a n e M  BHaqeHnn 0,76— 3,5 m. 

M aK C H M aab H an  r a y ö n n a  B b iöonn  a o c T n r a a a  150 m m  n pn  cpeaH eM  
3 iiaM enn ii 40— 115 m m . B b iöp aH H b ie  a a n  n p oB eaeH n n  Te ii3 0M eTp n - 
MecKH.x H c c a e a o B a n n ii aopo>K H b ie y q a c T K ii HM ean p a 3 H o oö p a 3 iib ie  
m hkpo- n M aKponpocJm an  n B cecT op ou H e  O TüöpaJK aan  TH iinm ib ie 
p e a a b iib ie  (b  to m  m ic a e  TH JKeabie) aop oJK itb ie  ycaoB H H  a K cn a ya - 
T au n n  rp y3 0 B b ix  aB TO M oönaen  o ö rn e r o  n a3 H aqeH iin . n p n  B b iöop e  
aop on cH b ix  yn a cT K on  ö b ia  ynTeH  
onb iT  M o c k o b o k o t o  a B T 0 3 a ß o a a  
iiM enn  / In x a n eB a . Z la m ib i a o -  
po>KHbix yqacTK O B  B b iön p a a n c i, 
i i3 y c a o B n n  o ö e c n e q e i in n  CTa- 
önab H ocT H  C T aT H cT iin ecK n x  n a p a -  
M eTpoB  aM nnpnqecK H X  p a c n p e -  
a e a e i in n  a M n a n ry a  nepeM eH H bix  
Hanpnn<eHHH ( t .  e. c p e a H n x  3,Ha- 
neHHH a M n a «T y a  n cp eaH eK B a - 
a p a T H iH b ix  O T K aoH eH n ii), K oan - 
necTBenHO xap aK T ep n ay io iU iH x  
Hanpn>KeHHOCTb aaeM eHTOB paM  
npn  a B n a ie n n n  a B T a M o ö n a en  Ha 
3THX y n a c T K a x  a o p o r .

C k o p o c t h  aBH;>KeHH51 110 p a ? -  
anq.HbiM yq a cT K aM  a o p o r  a a n  
K a n ca o ro  aB TO M oönan  n p n  b h -  
n oaH en n n  TeH 30M eTpnnecK 'iix  
onbiTOB y c T a H a B a n B a a n cb  c a e -  
ay iou iH M  oöp a 3 0 M : Han.MeHbiuaH
C K opocTb p a B H n aacb  c p e a H e ii 
S K C iiayaTan noH H on  c K o p o c m  
aBHJKeiinn oaH O TnnH bix aiBTOMo- 
ö n a e ft , i ip o x o a n in n x  Ha aaHHOM 
vq a cT K e  a o p o r n  (o n p e a e a n a a c b  
n o  .pe3yabTaTaM  •H 3M epe i!nn );
H a n ö o a b iiia n  —  M aKciiM aabH O
B03'Mo>KHon C K o p o c m , o -npeae- 
a e iiH on  c  yqeTO M  c o c t o b h h h  b o - 
a n T ea n  n p n  oO ecn en eu n n  ö e a o -  
n acnocTH  aBHJKeHnn. K p o M e  t o - 
ro , b n e a n x  cpaB H eH nn  H anpn- 
>KeHHOcm pa;M aB TO M oönaen
3HJI-164A n 3HJT-130 aan an- 
TOMOÖnaeii 3HJ1-130 öbiaa b h -

ö p a H a  npoM encyTOHHan C K opocTb , p a ß iia n  M aKCHM aabHo B03M om - 
h oh  c k o p o c th  aB TO M oönan  3HJ1-164A.

H a rp y 3 K a  b K y30B e aB TO M oönaen  3HJT-164A n 3HJ1-130 p aß - 
H n aacb  4 r. f la B a e n n e  b n inH ax  K o a e c  n p a c n p e a e a e H n e  B eca  n o  
ocsim aB TO M oönaen  n p n u n M a a n cb  co ra a cH O  HHCTpyKnnn.M 3 a B o a a .

B T a ö a n n e  a a n  o c h o b h h x  aarn nK O B  (pa3 M em eH H b ix  b M ecTax , 
K O Topbie o n p e ae an iO T  aoaroB eqH O C Tb  paM bi aBTO M oönan  
3HJ1-164A) n pn ß eaeH b i p e3 ya b T a T b i CTaTH CTnqecKon o öp a öoT K H  
o c n n a a o rp a M M  M eT oaoM  K o p p e a n n n o H H o ro  c q eT a  c CHCTeMaTH3a- 
n n en  a M n n n T y a  nepeM eH H bix  H anpnaceH nn  n o  «yK pynH eH H b iM  pa3- 
M a x a M » [5, 7].

n p n  o n e iin e  HanpnnceHHOCTn yK a3aH H b ie n ap aM eT p b i cpaBHHBa- 
a n c b  C OaHOH H3 OCHOBHblX xapaK TepH C TH K conpoTH B aeH H H  yCTa- 
aocTn —  c n p e a e a o M  B b iH ocan B O cra  a e T a a n  o _ j  k  (n p n  öa30BOM 

q n c a e  n nK aoB  2-106), ycTaH O BaeiiH biM  o p n eH T n p oB oq H o  n o  SKcne- 
pn.M eHTaabHHM  aaHHbiM , n pnB eaeH H H M  b a n T e p a T y p e .

K p o M e  T o ro , ö b ia a  n cc a e a o B a H a  H anp nn ceH iiocTb  paM  n pn  aß n - 
nceiiHH aB TO M oönan  Ha T p e K a x  Oaeccnoro n o a n ro i ia  H ATH  c 
u e a b io  B b iöo p a  pen<HMa ycK op eH H b ix  ncnb iTaH nn  (a a m ib ie  b t h x  
on b iT oß  n e n p n B o a n T c n ).

HccaeaoBaHiin BbinBnan caeayiouiee:
1. P a M a  aB TO M oönan  3HJ1-164A HM eeT Bbico'KHn yp O B eiib  na- 

npnn<eHHH n o  B ceii a a n H e , ocoöeH H O  Ha y q a c T K e  o t  n ep B on  a o  
T p eT b e ii n on ep eqn H b i. H a n ö o a b in n e  B ean n m ib i M aKCH M aab lib ix  n 
c p e a H n x  a M n aH T ya  3at|)HKCHp0BaHbi b  30He a a rn n K a  24 ( c m . T a ö -  
a H n y ) .  Ä a H H b ie  p a ö o T  [1 , 6] noKa3biBaiO T, h t o  h m c h h o  b s t o m  
MecT e  ( HH>KHnn n o a n a  B T op o ii n on ep eqn H b i b  30He O T rn öa  a a n  
K p enaeH n n  k  a oH n cep oH y ) n on ß an iO Tcn  n ep ß b ie  y c T a a o cT H b ie  pa3- 
pym eH n n  pa.M b  a K cn a ya T a n n n .

2. B p aM e aB TO M oönan  3H,ri-130 o ö in n ii  yp oß eH b  H anpnnceH iio - 
c t h  O K 33aacn  CHHÄeHHbiM n o  cpaBH eH H io c ypoB H eM  HanpHJKeH­
HOCTH pa.Mbi 3HJI-164A b p e 3 ya b T a T e  yB ea n n eu n n  b m co tm  cene- 
nnn aoHJKepoHOB, yM e iib in eH iin  jk c c tk o c t h  Ha K p y q e n n e  B T op o ii 
n TpeT b e ii n on epen n H  n B b iöop a  onTH M aabH b ix  napaM C TpoB  n o a -  
BecKn aB TO M oönan . O a H a K o  T D eö ye T cn  n oB b iu ie iin e  y c T a a o c T H o n  
n poqH ocTH  h h jk h h x  K poH iiiT eH iioB  B T op o ii n T p eT b e ii n on ep eq iiH  
(aaTH H K 25), a TaKJKe aon jK ep oH O B  b 3 o iia x  co ea n H eH n n  co b to -  
p o ii n TpeT b e ii n on ep en n iia M ii (a a T q n K ii 27 n 33).

3. I l o  onbiTHOM y aB T O M oön a io  O TM eneHo c y in ec T B eH iio e  cu n jK e- 
u ne o ö m e r o  yp oB H n  HanpHJKeHHOCTH b  a e T a a n x  pa.Mbi n o  cp a B iie - 
h h k )  c ypoB H eM  HanpHJKeHHOCTH paM  a B T O M oön ae ii 3HJI-164A n 
3MJ1-130, T lp n  9t o m  H a n ö o a e e  stJnjieKTHBHbiM cpeacTBO M  n ß n a ocb  
n cn o a b 3 0 B a u n e  KpenneH H ii n on ep en n H  k  CTenKaM  aoHJKepoHOB 
(p a 3 rp y 3 K a  BbicoKO H anpnjKCH iib ix  n o a o K  a o iu n e p o H o B ) h n p iiM e-
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12 8UÜ c p

°m in 330 350 345 300 360 345 305 320 300 325 359 345

n 106 198 270 345 70 246 55 461 £2) 345 375 323

°m ax 1470 1655 940 685 1770 1645 1100 1089 2190 _ 2080 1760

655 740 500 480 680 815 565 680 720 _ 760 650
24 900 cp

am in 400 355 345 345 410 415 340 359 365 — 320 300

n 265 370 152 92 175 96 237 123 696 — 1239 630

amax 6C5 945 920 1130 1485 1350 880 925 1080 955 1275 1200

385 490 500 560 665 635 470 530 510 510 575 625
25 800 c p

°m in 330 300 370 310 370 310 365 355 395 359 395 370

n 154 266 408 279 160 107 132 208 599 283 821 291

°m ax 1225 1550 1705 1710 1460 1710 1170 1275 1525 1825 1620 1700

° r n 535 635 715 745 765 680 535 635 695 880 805 585
31 800 cp

CTm in 310 330 395 340 400 345 390 320 385 460 405 320

n 305 407 427 387 142 179 374 352 716 443 621 524
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P h c . 3. CneKTpw  HanpHJKeHHfl n o  AaTHHKy 24 paM bi 3 b to m o ö h a h  3HJI-164A:
1 —  rpyHTOBafl AO pora  yÄOBJieTBopHTeJibHoro KaqecTBa npH t» =  20 k m /h.; 2 —  rp y h to b 3  h 
Ä O p ora  yÄOBJieTBOpHTejibHoro KaqecTB a npH o = 3 4  k m /h -, 3 —  ac(J)ajibTOBaji a o p o ra  c BbiÖorf- 
H3mh npH o=*36 k m /h;  4 —  a c^a jibTO B aa  a o p o ra  ■ c BbiöoHHaMH npn ü*=50,5 k m /h;  5 —  
ac(J)aJibTHpoBaHHoe m o cce  c BOjmaMH npH u = 3 0  k m /h;  6 —  ac4>ajibTHpoBaHHoe m occe  c  bo.i- 
H3mh npn o »5 1 ,4  k m /h;  7 —  pa36HTbift a c $ a ^ b T  npn o =  22,9 k m /h i  8 —  rpyHTOBaa ÄO pora  c 
3 a coxm e ft KOJieeft npn t>=20 k m /h;  9  —  ncwie c  nonepeqHbiMH 6 opo3äsm h  n'pw u — 11 k m /h ; 
10 —  n o jiH ro ii, nperiHTCTBmi h=\QO m m  c no^orH M  BT»e3A0M, m a r  6,25 m  npn  y —9,4 k m /h .
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«e H H e  öajiaH cupH O H  noABecK H  saAHHX m o c to b  as-
TOMOÖHAH. BtMeCTe C TOM, yHHTblBaH BCe eure ÄO- 
CTaTOHHO BblCOKHÖ ypO BeH b HanpHJKeHHfl B 30HaX 
coeÄHHeHHH T p eT b e ft h q eT B ep T o ft nonepeqH H bi co 
CTGHKaMH jiOHHcepoHOB, n e A e c o o ö p a 3 H o  A o p a ö o -  
TaTb  KOHCTpyKnuro s t h x  y3JiOB n yT eM  pa3BHTiia 
c o n p n ra e M b ix  c AOHJKepOHaMH noBepxH O CTeft no- 
n epeqB H  h yB ejinqeH H H  q n c jia  3aKJienoK.

4. H3'MeH6HHe AOpOJKHblX yCJIOBHft H CKOpOCTH 
ÄBHJKeHHH aBTOMOÖHJiH HpHBOAHT K CymeCTBeH- 
HOMy n e p e p a c n p e A e jie H H io  HanpHJKeHHfl b sneMeH- 
T a x  paM bi. H a n p H M ep , bm cokihh yp oB eH b  Hanpn- 
>KeHHH b n o n e p e q n H a x  paM b i 3 b to m o öh a h  
3H JI-164A (AaTHHKH 4, 6, 24) OTM eqeH n pn  e3Ae 
n o  rpyHTOBbiM  A op ora .M , rA e  p a M a  HHTeHCHBiio 
p a ö o T a e T  Ha xp yq eH H e  ( c m . T a Ö A H n y ). ä a h  aoh - 
HcepoHOß (aaTqH K H  12, 17, 25, 27, 31) HaMÖojiee
HanpHJKeHHbliM HBAHeTCH pejKHM  paÖOTbl B yCAO- 
b h h x  3 «a q H T eA b H o ro  H 3 rn ö a  paM bi b BepTHKaAb- 
h oh  nAOCKOCTH b c o n e T a H im  c aaKpyqHBaHHeM  
(om . T a Ö A H n y ).

J Ia h  x a iK A o r o  s A e M e H ia  paM bi c y m e c T B y e T  on- 
peAeAeH H biH  Twn A o p o rn , Ha K O Topo ft H3MeHeHne 
C K o p o c m  b HaHÖOAbineft M ep e  H3.MeHHeT Hanpn- 
>KeHH0CTb. H a n p H M ep , ä a h  HHJKHefl h o a k «  n p a ­
B o ro  AOHHcepOHa (3 0 H a  KpenAeH H H  qeTB epTO fl no- 
n epeqH H b i) paM b i on b iT H oro  3 b to m o ö h a h  Taxan  

A o p o r a  —  pa3ÖHTbiH aciJiaAbT, a ä a h  hhjk- 
Heß noAKH A e B o ro  AOMJKepoHa (3 0H a  Kpen- 
AeHHH 3 a A H ero  K poH u iTeflH a  n ep eA H eß  pec- 
c o p b i)  —  rp y iiT O B an  A o p o r a  yAO B AeTBopn- 
T eA b H o ro  K aqecTB a .

3 H aqH T eA b H oe  yB eAH qeH H e c k o p o c t h  abh- 
JKeHHH aBTOMOÖHÄH HpHBOAHT K CyiHeCT- 
BeHHOMy naBbiinejHHio K aK  aM n AH T yA  nepe- 
MeHHHX HanpHJKeHHfl, TaK  H HHCAa HX nO- 
BTOpeHHß n p n  e3 A e  n o  AO pora iM  B cex  bh- 
AOb. H a n p H M ep , a a h  AaTAH Ka 12 b paM e 
3HJT-164A n p n  ÄBHJKeHHH n o  rpyHTOBOfi 
Aopore yA O B A eTB opH TeA bH oro  K a q ecT B a  c 
noBbiuieHHeM c k o p o c t h  c  20 a o  34 km/h, 

MaKCHMaAbHbie aM nAH TyAbi iHanpHHceHHß 
yßeAHqHAHCb b 2 p a 3 a , a c p e a H w e  aMnAH­
TyAb i —  b 1,4 p a3 a . R n n  AaTHHKa 27 b  p a ­
Me 3HJI-130 n pn  ÄBHJKeHHH n o  Ö v a h jk h o -  
My m o c c e  c noBbiu ieH H eM  c k o p o c t h  c 31 
ä o  57 k m / h  MaKCHMaAbHbie aMnAHTyAM 
yßeAHqHAHCb b 2 p a 3 a , c p e A n n e  —  b 1,2 
p a3 a  h  t .  ä .

5. ÜOAyqeHHbie b pe3yAbTaie TeH30Me- 
TpnqecKHX HCCAeAOBaHHÄ BMnHpnqecKHe 
P H ä h  pacnpeAeAeHHfl aMnAHTyA nepeM eH- 
HblX HanpHJKeHHfl HBAHIOTCH OCHOBOfl npVf
cocTaBAeH H H  n p o rp a M M  a a h  nocAeAyromnx 
ycK op eH H b ix  (CTeHÄOBbix HAH HOAHrOHHHX) 
HCnblTaHHfl npoqHOCTH aBTOMOÖHAbHblX 
paM .

H a pnc. 3 h 4 npHBeAeubi n p riM e p u  cneK- 
T poB  3KcnAyaTann0HHbix H anp H m eH iifl b Ae- 
T3AHX p a M  aBTOMOÖHAeß H p e3 yA bTaTN  
n p eA sa p H T eA b H b ix  on tiTO B  n o  B b iö o p y  pe- 
JKHMOB nOAHrOHHblX HCnblTaHHfl. Ü O  OCH 
aöcuncc Ha rpat()HKax OTAOJKeHbi BenHqHHH

& 3 0 0 450 600 750 900 1050 6aj k 2/cm2

P h c .  4. C n eK T p b i HanpHJKeHHfl n o  a b th h - 
K y  19 paM w  aBTOMOÖHÄH 3HJI-130:

1 —  rpyHTOBaa a o p o ra  yÄOBJieTBopHTe^bHoro 
KanecTaa npw v  — 34 k m /h;  2 —  6yjibi>KHoe m occe 
v ^ o B J ieT B o p H T eJ ib H o ro  K a q e c T B a  n pH  v  —  31 K M fn ; 
3  —  6 y j ib i*H o e  m occe  yaoB jieTB opH Tejib iio ro  K3- 
necTBa npH v  — 57 k m /h ;  4 —  ac<})ajibTHpoBaHHoe 
m occe  c BOJiiraMH npn v  — 47 k m /h ; 5 —  pa3<fa- 
Tbift ac(J>ajibT npn v  — 40 k m /h;  6  —  pasfiHThift 
a c ifia jibT  npn v  — 64 k m /h : 7 —  rpyHTOBasi ao*
pora  c 3acoxm ett KOJieeh npw v  — 20 k m /h; 8 —  
uojiHroH , npenBTCTBHB BbicoToft 160 m m  c nojio- 
thm  Bbie3^0M, m a r  6,25 m  npw v  =  10,8 k m /h.
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a M n a H T ya  n ep eM eH iib ix  H anpaace iiH H  (cTa j  cootbstctbygt cep eaH H e 

p a 3 p a a a  npn CTaTHCTHqeCKOH o 6 p a 6 o T K e  o c u u a a o rp a M M b i, a a j  —  

B ep xH e fi rp aH H u e p a 3 p a a a ) , .n o  och o p a n H a T  —  aacTOCTH P ,  hhh 
n aK on aeH H b ie  aacTOCTH P j  [5].

H3Jioa<eH H bie M eT oa n aeoK H e  ochobh CTaTHCTHuecKoro n o a x o a a  
k ou eH K e H anpaw eH H O CTH  6 y n y r  cn ocoß cTB O B aTb  noBbiiueH H io 
tohhocth nporH03a aoaroB eaH O C TH  aBTOMOÖHJibHbix paM; n o c a e -  
a y io m H e  ycK op eH H b ie  (r r e H a o B b ie  h n o a u ro H iib ie ) H cn b iTan na  n o- 
M O ryT VTOHHHTb paCHeTHble ÄaH H bie H HaM eTHTb 3<J)(J>eKTHBHbie 
M eponpH H TH d n o  yBCHHaeHHio y c T a a o c T iio ft  npoHHOCTH paM  KaK 
c y m ecT B y io u iH X , i a x  h BHOBb n p oeK T H p yeM b ix  aBTOMoÖHJieü.
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K  B o n p o c y  o S e c n e n e H M q  riA a B H o ro  BKAioneHMsi 4 >p m k l ; m o h h i>i x  Mycfcrr 

rM flpoM exaH M M ecK O M  n e p e fla n M

M. r. WEI3HKEP, M. f l. m P K O , B. M. 3A X A PO B, A. A. JlO flK O
M h h c k h h  a B T 0 3 a B 0 A

B 1957 r. Ha M hhckom  aBT03aßoae '6biJia pa3pa6oTaita u  b 
HajibiieftuieM nocTaBJieHa Ha npoH3BoacTBo rnapoMexaHHae- 

CKaa n ep ea a a a , cocT oaiuaa hb KOMnjieKCHoro aeTbipexKoaecHoro 
rHÄpOTpaHc4>opMaTopa h TpexcKopocTHOft naaHeTapHoft xopoßKii 
n en eaaa .

npH  npoBeÄf-Haa ÄOBOÄOHHbix pa^oT oähom H3 H anöoaee caoac- 
Hbix aaaaa  a a m o c b  oßecneaeH ne nJiaBHoro nepeKaioaeHHa nepe- 
aa a . O tcvtctbhc KaKHx-aHfio vctpohctb, bjihhioiiihx Ha xap ax- 
T ep  BKjnoaeHHH (JjpHKUHOHOP npHBOÄHJIO K 3IiaMHTCJIbHbIM pblBKaM 
aBTOMoÖHJia, hto a e a a a o  3arpyaHHTeabHbiM ero nopMajibiiyio skc- 
njivaTaiiHio.

J Ijth  o ß ec n ea e iiH H  n jia B H oro  BK-niOHeHHa (}>pm khhohob 6 h j io  H3- 
rOTOBJleHO H HCHblTaHO IieOKOJIbKO Pa3nHHHbIX rHÄpaBJIH'ieCKHX 
y c T p o flc T B : KJianaH n jiaB H ocTH  a p o c c e j ib i io r o  runa, KJianaH n aaB - 
HOCTH CJIHBa H B03ÄyU IH blfl aKKVMVJiaTOp.

B o j ie e  n pocTb iM  h  KOMnaKTHbiM 0 K a 3 a n ca  KJianaH n jiaBH ocTH  
U P o c c e a b H o ro  m n a  6ea  rn a p a B a H a e c K o ro  a K x y M y a a T o p a , kotopmü 
fib iji nPHHHT h j ih  (JipHKiiHOHOB n ep B o ft n e p e a a a ii  h  3 a n H ero  x o a a .  
J Ij ih  (bpHKiiHOHOB B T op o ft n e p e a a a n  npHM eneH  B oaavu iH biH  aKKy- 
M y jiaT O P . npejiCTaBJiH iom HH c o ß o it  n p o c T o ft  u h h h h ä p ,  3anoJiH ae- 
Mblft MaC.IOM.

JIjih n p o B e a e H n a  H ecaeaoB aT eab O K H x  u aonoaoBiibix paÖOT 6bia 
H3roTOBJien cn en na jibH b iH  ÄHiiaMHaeeKHii ctchä, HMHTHpvioiUHil 
ÄHIiaMHWeCKVIO CHCTeMy TpaHCMHCCHH aBTOMOÖHJIH ßojibinoö rpy- 
30nOÄT,eMHOCTH.

OcHOBHaa nejib npoBoanM ofl sKcnepHMeHTajibHO-HccjiejonaTejib- 
CKOft paöoTbi CBOÄHJiacb k H3yaeHHio npoiiecca b rHÄpaBJiHaecKofi 
CHCTeMe npn BKjnoqeHHH (JipHKiiHOHa, onpeÄeJieHHio onTHMajibHofi 
xapaKTepncTHKH HapacTaHHa naBJieHHH h HCCJieÄOBaHHio pa3JiHH- 
Hbix rnapaBJiHqecKHX v c tp o ö c tb , oöecneaHBaioiiiHx njiaBHoe bkjiio- 
aeHHe (Jiphkuhohob. ITpH npoBeneunn SKcnepHMeHTOB Ha ÄHHaMH- 
aecKOM CTeHne ÄBHraTejno 3aaaBaJiHCb onpeaejieHHbie ancjia oßo- 
POTOB, a M3XOBHK, HMHTHpyiOIIlHH MaCCV aBTOMOÖHJIH, 3aT0pMa- 
JKHBaJICH T0pM03HbIM MOMeHTOM. COOTBeTCTByKHIIHM npHBefleHHO- 
MV MOMeHTV COnpOTHBJieHHH ÄBHHCeHHIO aBTOMOÖHJIH.

H a phc . 1 h 2 npHBeneHbi npHMepbi ociiHJiJiorpaMM BKJitoaeHHH 
(bpHKUHOHa nepBoft nepe^ aan  6e3 ycTpoflcTB njiaBHoro BKjnoaeHHH 
h c KJianaHOM njiaBHocTH.

n p n  p a c u iH ^ p o B K e  ocuH JiJiorpaM M  6 m jih  npHHHTbi c jie a y io m H e  
n ap aM eT p b i, n03B0JiHBiHHe BbiuejiH Th H a n ß o jie e  cvm ecT B eH H b ie  
ocoöeH H ocT H  n p o iie c c a :  BpeMH B b ißopa  3a3 op oB  b o  ijipHKnHOHe 
( o t  H a a a jia  nBHJKeHHH n o p iim n  T H a p a B jiH a ecK oro  HHJiHHHpa a o  

H a a a jia  ciKaTH H  ä h c k o b )  ( i ;  BpeMH fiyKCOBaHna ^ P h k u h o h h o h  
m v A t h , o T caH Tb iB aeM oe o t  H a a a jia  H apacTaH H a p a 6 o a e r o  aaBJie- 
h h h  t ß ; BpeMH n o jn io r o  H apacTaH H a p a 6 o a e r o  naBJieHHH b  i ih - 
jiH H jipe (JipHKiinoHa to\ nepHOÄ K o ^ e ß a n n fl Ä H H aM n aecK oro  MOMeH­
Ta n o c j ie  c iien Ä e tiH a  (Iip h k u h o h h o h  Myc|3Tbi T\ n epno.a  K O Ä e6a iiH ’i 
Ä H H aM n aecK oro  MOMeHTa b  n p o u e c c e  GyKcoBaHHH (jipHKiiHOHHoil

M yibTH  T \\ Ä aB Ä eH u e b U H ÄH iiÄpe (^pH K iinoH a b T o a x e  cnenÄeH H H  
MycfiTbi pg\ B eanaH H a Ä H H aM n aecK oro  M OM eiiTa b T oa K e  c u en a e - 
HHH M d g ;  CKOpOCTb HapaCT3HHH ÄHH aM IlaeCKO ro MOMeHTa B Toa - 
Ke cu e n a e H iia  cJipHKUHOHa M ß g ;  MaKCHMaÄbHbiü ÄHHaM iiaecKHÜ 
MOMeHT M g  max.

AHaJiH3 noayaeHHbix ocnnaHorpaMM n03B0ÄHÄ ycTaHOBHTb, h t o  
b  npouecce BKjnoaeHHH rHÄpaBanaecKoro UHjiHHÄpa HauSoaee xa- 
paKTepHbiMH h b ä h io t c h  ÄBa sTana: vcTpaHeHne 3a3opoB Mearny 
ÄHCKaMH 4>pHKUH0HHoft MyiJiTbi h npouecc HapacTaHHa paßoaero 
ÄaBÄeiiHH, BKÄioaaioinero 4)p h k h h o h h v io  MyifiTy.

ü pu  BKÄioaeHHH (fipHKUHOHHoft Myi})Tbi Haußonee xapaKTepHH- 
mh sTanaMH HBaneTca ßyKcoBaiiHe MyiJiTbi h nepexoÄHbiii npouecc 
b ÄHiiaMHaecKofl cucTeMe nocae e e  cuenaeiiHH.

B K a ioaeH H e iP p h k u h oh h oh  MyiJiTbi (n p o u e c c  CH H xpoH H 3auuH ) 
H3-3a B 0 3 H »K a io iu e ro  M ea tu y  ÄHCKaMH MOMeHTa B eu eH na  4>aK Tn- 
aecKH  H auH H aeTca e m e  n a  BTane yc T p a n e H H a  3a3 op oB . Kau n ox a - 
3 a a n  SKcnepH M eiiTb i, Ä en cTB u e MOMeHTa B eueH ua O Ka3biBaeTca 
H a u ß o a ee  3aMeTHbiM, e c m  C K op ocT b  B p am e iiH a  H a co cH o ro  K oae- 
c a  rHÄPOTpaHCiJiopM aTOpa b o c h o b h o m  n pn  TporaH H H  aBTOMOÖHas 
Ä ocT a T oa H o  M aaa . B o cT aab H b ix  c a v a a a x  MOMeHT B eaeH u a  H eo K a - 
3biBaeT 3 a M eT iio ro  Ä e flcT B u a  Ha n p o u e c c  BK aioaeH H a MyiJiTbi, nC '

P h c . 1. O c u u a a o rp a M M a  BKaioaeHHa ifipuKUHOiia 6e3 y c T p o ftc r  
a a a  naaBHoro BKaioaeHHa:

/ —  AaBjieHne b rHapaeaHaecKOM muiHHUpe; 2 — nHHaMnaecKHÄ MOMeH 
Ha ynpyroM Baay; 3 —  xoa  nopuiHH; 4 —  OTMeTKa Haaaaa HBHjKeHHB aBTO 
m o 6 h b h  npn TporaHHH c Mecxa; 5 —  opopOTbi BbixoaHOro Baaa rnapoMexa 
h h h c c k o ü  nepejiaqH: a  —  TOHKa, coOTRercrByioiuaa Haaajiy iienocpeacTnor 
Horo PyKCOBaHHH (ppHKlIHOHHOft My<pTbi; 6  —  TOHKa, COOTBeTCTByfOIJia

oKOHiahhk) npouecca öyKCOBaHHa MyfbTbi.Вологодская областная универсальная  научная библиотека 
www.booksite.ru
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P h c .  2. O cuH JiJ iorpaM M bi BKÄioneHHH 0 p h k h h o h o b  c K Ä anan oM  
n ^ aB iiocT H  n pn  pa3ÄH nH bix T eM n a x  HapaCTaHHH ÄaBÄeHHH: 

a  ~  n  ° 6 I m u h - M (j m a x  =  2 2 0  k c m ,  U  =  2 ,5  c e K ;  6  —  n  H 0 - 9 3 0  o 6 / m u h ,

M ^ m a x ” 3 2 0  K e M ,  < „“ 0 ,4 5  c e K ;  e  —  n H 0 ~  9 5 0  o ö /m u h , k s m ,

<0 = 0 ,1 5  C e K ;  —  n  H ! l =  13.50 o ö /m u h , 4 1 ^ m a x = 76(l k c m , <0= 0 ,4 6  c e t c ; r j —

n HQ= 1 3 5 5  o ö / m u h ,  < l l p n i a x “ 9 2 0  K e M > <o=*0 ,3 5  c e K ;  e  —  « H 0 =  1345  o ö / m u h ,  

A l ^ n i a x  = 1 2 7 0  K C M ,  <0= 0 ,2 5  c e K ;  1 —  A a K jic iiH e  b  rH A pa ii.'iH 'ieC K O M  p H A H H A p e : 

2 —  A H iia M im e cK H ft  M OM eHT na y n p y r o M  BaJiy.

3BOÄHH TOJlb'KO fiO Ä C e  n jia B H O  y C T p a ilH T b  3 a 3 0 p b l B TpaHCM HCCHH. 

n e p ß b i i i  s i a n  b k j h o h c h h h  T H Ä p a B Ä H n e c K o ro  i iH Ä H iin p a  ( y c T p a n e -  

l in e  3 a a o p o B  M e> K jiy  ,4 H cxaM H  M y (| )T b i) o n p e ^ C J in e T  B peM H  3a - 

;iep>K K H  B K Ä ion eH H H  n e p e n a n H  h  p a a p b iB  n o r o x a  m o ih h o c t h  n p n  

n e p e K Ä to n e i iH i i  n e p e n a n .  r io s T O M y  Ä a m ib i f t  S T a n  Ä O Ä >K en  ß b iT b  n o  

B03MO/KHOCTH M H H H M ajibH b iM . 3 t o  n o cT H T a eT C H  y B C jiH n e iiH eM  n p o -  

H 3B O ÄH TeÄbH O C TH  HaCO Ca, yB C Ä H n eH H eM  IipO BO ÄH M O CTH  rn n p a B J IH - 

n ecK O Ü  CH CTeM bi h  c o x p a m e H n e M  o ß -b e M a , o iT H C b m a c M o ro  n o p m u e M  

(jjp H K n H O H a  n p n  n e p e M e iu e H H H .

C o x p a in e H n e  o ß -b e w a ,  o n H C b in a e M o r o  n o p n n ie M ,  o ß e c n e n H B a e T C H  

npn .M eH C H H eM  on T H M a .n b H b ix , H e 3 a B b im e H H b ix  3 a3 op oB  M e n e n y  ä h - 

CK3M H BblKjnOMCHHOH M y (j)T b I, n p H M eH eH H eM  (JipHKnHOHOB C M e ilb -  

U IHM  HHCÄOM UHCKOB H BbICOKHMH YÄ eÄ bH b lM 'H  Ä3B Ä eH H H M H .

r ipO B O H H M O C Tb  TH Ä paB Ä H H eC K O ft CHCTBMbl O n eH H B a jla C b  n pO H 3- 

B en eH H eM  n p H B e Ä e H H o r o  K oatJxJ iH nH eH Ta p a c x o n a  \ x „ p B K Ä to n a io -  

m e i i  M a rH C T p a n n  H a n n o in a n b  n p o x o Ä H o r o  c e n e m iH  f n p , k  k o t o -  

p o M y  n p H B o n n jiH C b  h  3 a T e M  c y M M H p o B a j in c b  T H Ä p a B J iH n ecK H e  c o -  

n poTH B J ieH H H  o T n e j ib H b ix  y n a c T K O B . P e 3 y j ib T a T b i  p a c n e T a  n o K a 3 a -  

ä h ,  h t o  n p H B e n e H H b iii K 0 3 (j)4 )H n H eH T  p a c x o n a  b  o c h o b h o m  p a ß o n e M  

H H T e p B a jr e  p a c x o n a  h  n e p e n a a a  Ä a B Ä eH H H  M o * e T  n p H H H M a T b ca  

n ocT O H H H b iM . O n p e Ä e Ä e H H b if t  p a c n e T H b iM  n y T e M  c n o M o m b io  n o -  

Ä y n eH H O ft  ä j ih  (J jpH K U H oH a n e p B o f l  n e p e n a n n  BeÄHHHHbi 

H n p fn p ~ 0,23 M aK C H M a jib H b iH  B03M o>KH biH  p a c x o Ä  M a c n a  n e p e 3  

M a rH C T p a jib  B K Ä ion eH H H  n e p B o f l  n e p e n a n n  c o c t 3 b h ä  62 a /m u h , a 

B p eM H  y c T p a H e H H H  3 a 3 o p o B  f i «  1,2 een O K a 3 a j io c b  6 ä h 3 k h m  k  s k -  

cnepH M eiiTaH bH O M y.
n p o H 3 B o n H T e H b H O C T b  H a c o c a  H a  p a ß o n n x  p eJ K H M a x , K a x  n p a -  

b h j io , n p e ß b im a e T  M aK C H M aÄ H H b ift p a c x o Ä  M a c n a  n e p e 3  M a rn c T -  

p a j ib ,  h  n p o n e c c  BKÄioneHHH (J jpH xnH O H a m o j k h o  c n H T a T b  n p o n c x o -  

ä h i u h m  npaxTHnecxH npn n ocTO H H H O M  r jia B H O M  Ä aB Ä eH H H .

X la B J ieH H e  b  r H n p a B J in n e c x o M  n H J in H Ä P e  H a 9Tane y c T p a H e H H H  

3 a 3 0 p O B  33B H C H T OT X a p a K T ep H C T H K H  n py>K H H  n o p m H H  H CHJI T p e ­

HHH H oßb IH H O  H 3M eH H eTC H  H e3 H aH H T e jIb H O , T a K  K a «  n p y jK H H b l 

n o p m H H  H M eiO T  a o c T a T o n H o  n o j i o r y r o  x a p a K T e p n c T H K y .  B c b h 3h  c 

3 t h m  n p n  p a c n e T a x  n a B J ieH H e  b  T H n p a B jiH n ecK O M  U H jTH H ape Ha 

n aH H O M  s T a n e  b  n ep B O M  n p n ß jiH J K eH H H  M o * e T  n p H H H M a T b cn  n o -
CTO H H H blM .

n p o n e c c  n a p a c T a n n H  p a ß o n e r o  n aB J ien H H  3 3 b h c h t  o t  p a c x o .a a  

>k h .t k o c t h . n o c T y n a io in e H  b  rH .T p a iiJ iH n ecK H ii n H .iH n jip ,  h  n p H B e- 

n e n n o n  o ß i e M n o n  n o n a r j iH B o c T H  ( t k c c t k o c t h )  r n n p a ii j in n e c K O H  

CHCTeM bi.

I l o n  n pH B en en noH  oß b eM H oft noaaT jiH BO C Tbio  rHnpaBJiHnecKOH 
CHCTeMbi c j ie n y e T  n om iM a T b  yB e jin n eH iie  o ß ie M a  / k h ä k o c t h  b t h , t -  

paB jinnecKO M  UHJiHHnpe npn  yBenHneHHH c h j ih  naBJieHHH Ha n op - 
m eH b Ha 1 k z ;  a H a n o r m n a n  BennnH iia , O TH eceH iian  k  e n n H im e  

n jiom a Ä H  n op m iiH , m o jk c t  ßbiTb Ha3BaHa yaeJ ibH oft o ß ie M n o f i  no- 
aaTJIHBOCTblO.

nonaTJIHBOCTb THnpaBJIHneCKOro npHBOna BKjnOneHHH (JlpHKnH- 
OHa npn  oTcyTCTBHH b  HeM cn en n a jib H b ix  y n p y r u x  sjieM eHTOB m o - 
>xeT ßbiTb Ha3BaHa ecTecTB eH H oft nojiaT jiH B O C Tbio  (n<ecTK0CTbio). 
OnHaxo ee H cnojib30BaH H e ä j ih  noji.yneHHH T p e ß y e M o ro  TeM na 
BKJllOneHHH (JjpHKUHOHa B03MOJKHO TOJIbKO npH npHMeHeHHH ÄOC- 
TaTonH o M ajib ix  n p o x o a H b ix  ceneHHH b  KJianaH e n jiaBH ocTH .

E cTecTB eH H an  npH BeneH H an *e cT K O C T b  rH n p a B jiH n ecK oro  npn- 
B on a  ä j ih  H cnb iTyeM oft rH ÄPaB JinnecK on  c h c t c m h  onpeÄeÄH Jiacb  
n o  ocn n jiJ io rp aM M aM . C s t o h  n e jib io  ßbui 3anH caH  n p o n e c c  H apa­
CTaHHH ä b b ä c h h h  b  UHJiHHÄpe (^pHKitHOHa n pn  HanoÄHeHHH nepe3 
OTBepcTHe M a jio ro  Ä H aM eTpa, conp oTH B jieH H e K O T o p o ro  no3B ojm - 
ä o  n peH eß p en b  conpoTHBJieHHeM  THÄpaBJiHnecKOH M arn cTp ajiH . 
K pH B an  HapaCTaHHH ÄaBJieHHH p a3 ß H B a jia cb  Ha M a jib ie  ynacTKH, 
ÄÄH KOTOpblX npHBeÄßHHblH K03(})(}lHnHeHT yÄCÄbHOH oßneMHOH 
kceCTKOCTH CHCTeMbi IipHHHMaÄCH nOCTOHHHbIM H OnpeÄeÄHÄCH no 
(jjopMyÄe

7 - 2  = J f  P k - P o - V P h - p ) k i \c m \

rn e  y  —  yÄ eÄ bH b ifl B ec >k h ä « o c t h ;
g  —  ycKopeHHe 3eMHoro t h t o t c h h h ;
F  —  n Ä o m a Ä b  n op m u n ; ,
f  —  H ÄO m aÄb OTBepCTHH;

'P —  K03(jj(j)HnHeHT p a c x o n a  ( —  0,65);
P u —  Ä3BÄeH H e H a coca ;
Po —  Ä aB Ä eH n e b iia n a n e  yn a cT K a  A t\ 

p  —  ÄaBÄeH H e b KOHne yn a cT K a  A t.
Ko3(J)(t)HnHeHT eCTeCTBeHHOH JKeCTKOCTH THÄpaBÄHneCKOTO npH ­

BOÄa H3MeHneTCH b n p o u e c c e  BKÄioneHHH (jjpH K nH ona n p o rp e c -
CHBHO.

E c ä h  x a p a «T e p  HapaCTaHHH ä h b ä c h h h  n e  npniiH M aeTCH  b o  b h h - 
M an ne, a ynnTbiBaeTCH TOÄbKO n o Ä iio e  BpeMH BKÄioneHHH h h ä h h ä - 
pa  tJipH'KnnoHa, n eoß x oÄ H M o  o n p e Ä e Ä iiT b  y c n o iiH o e  c p e Ä H e e  3Hane- 
IIHC K09())(t)HnHeHTa yÄCÄbHOH oßbeM HOH JKCCTKOCTH THÄpaBÄHne- 
CK oro  npHBOÄa: /2 t _

g
V p h -

f  P- t u
K i j c M 5 .

n o  pe3yÄbTaTaM ocnHÄÄorpa<j)HpoBaiiHH 6wäo noÄyneno 
ccl, «0 ,1 6 5  kz/cm5, a noÄCnHTanHoe 3aT6M bpbmh HapaCTaHHH Äaii- 
ÄeiiHH npn BKÄioneHHH (fipHKUHOHa ße3 cneuHaÄbHbix ycTpoiicTB 
( f o ~ 0 , 1 ceK) 0K a3aÄ0C b 6äh3khm k sKcnepH M eH TaÄbH biM  .naHHbiM.

npH OTcyTCTBHH yc T p o flcT B , oßecnenHBaiomHx nÄaBHoe Hapac- 
TaHne ÄaBÄeHHH, BKÄioneHHe THÄpaBÄHnecKoro nnÄHHÄpa (JipHK- 
HHOiia npoHCxoÄHT pe3Ko, a npn HeKOTopbix ycÄOBHHx MOJKeT Ha- 
ß.ÄiOÄaTbCH ÄO-noÄHHTeÄbHoe yBeÄHneHHe ÄaBÄeHHH, Bbi3biBaeMoe 
HBÄeHHe.M THÄpaBÄHnecKoro yÄapa h 33Äep>KK0H b cpaßaTbiBaiiHH 
KnanaHa orpaHHneHHH ÄaBÄeHHH, hto Äenaer BKÄioneHHe 4>phkuh- 
OHa eme ßoÄee pe3«HM.

H apany c noHHTneM ecTecTBeHiioö nonaTÄHBocTH rHÄpaBÄHne- 
CKoro npHBOÄa BKÄioneHHH ^paKuaona cneÄyeT bbccth noHHTHe 
HCKyccTBeHHOH noÄaTÄHBOCTH, oßecnenHBaeMofl npHMeHeHHeM cne- 
nnaÄbHbix ynpyrnx aneMeHTOB, npyn<HH häh chototo  B03Äyxa.

BÄHHHHe eCTeCTBeHHOH H HCKyCCTBeHHOH nOÄaTÄHBOCTH Ha n p o ­
n ecc  HapaCTaHHH p a ß o n e ro  ÄaBÄeHHH 33bhcht o t  o ß m e ft  n p oß o - 
ähmocth r.HÄpaBÄHneoKOH CHCTeMbi. n p H  M aÄbix  n p o x o Ä H b ix  cen e- 
hhhx ecT ecT B e iiH an  n oÄ aTÄ H B ocTb  TH ÄpaBÄH necKofl cn ereM b i Han- 
ß o n e e  om yT H M a , a npn  äocth tohho ß oÄ b m n x  n p ox o Ä H b ix  cen e- 
hhhx ee äoäh b BeÄnnnH e o ß m e ft  noÄaTÄHBOCTH TH Ä paB Ä H necK oro  
upH Bona cTaHOBHTcn He3HanHTeÄbHoft h M om eT  npn  p a c n e T a x  He 
VHHTbiBaTbCH. Y n e r  ecTecTB eH H oft noÄaTÄHBOCTH TH Ä paB Ä H n ecK oro  
npH B ona H eoßxoÄH M  b n e p ß y io  o n ep eÄ b  ääh p a cn eT a  n p o n e c c a  
BKÄioneHHH nHÄHHÄpa (jipHKnHOHa ße3 ycT p o ftcT B , o ß ecn en H B a io ­
m H x nnaBHOe H apacTaH H e ÄaBÄeHHH, a T a «>K e  n pn  Hcn0Äb3OBa- 
hhh ycT p o ftcT B , p a ß o T a io m H x  c HeßoÄbm HM H npoxoÄH b iM H  cen e- 
HHHMH.

T o n K a  cnennenH H  MycjiTbi npn aH aÄH 3e ocn H Ä Ä orp aM M  onpeÄC - 
ÄH Äacb BH anane cpaBHeHHeM  yrÄ O B bix  C K op ocT e fl 3BCHbeB ähhh- 
MHneCKoft CHCTCMbl, OÄH3KO 3aTeM  ßbIÄ HCnOÄbSOBaH ßOÄCe n p oc - 
To ii MeTOÄ onpeÄeÄeH H H  TonK ii cn cn Äe iiH H  n o  x a p a K T e p y  H3MeHe- 
11 hh ÄHiiaMHnecKoro MOMeHTa.

I lo C Ä e  OKOimailHH ßyKCOBaHHH (JipnKnHOHHOft MyiJlTbl ÄeftCTBHC 
MOMeHTa TpeHHH CKOÄbJKeHHH npeKpam aCTCH , 0ÄH 3K0 HHepHHH 
B p am a iom H xcH  M acc oßyc./iaBÄHBaeT Ä aÄ b H e ftn ie e  yBeÄH neH H e äh- 
n a M iin ec K o ro  MOMeiiTa äo e r o  M a K c iiM a Ä b iio ro  siianeH H H , n ocn e  
n ero  b tp3hcmhcchh H a ß m on a eT cn  3 a T yxa io in H ft KO ÄeßaTeÄbH bifl 
n p on ecc .

B tohkc cnenÄeiiHH MyijiTbi yrÄOBan OTiiocHTeÄbiiaH CKopocTb 
3aKpynnBaHHH ÄHHaMnnecKoft CHCTeMbi npn nporpeccHBiio Hapa-Вологодская областная универсальная  научная библиотека 
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jsib i, iöee r. ÄBTOModHJlbHäfl npÖMytHJI<;nHÖCfi>

C Taiom eM  MOMeHTe TpeHHH, n pon opu H O H an bH an  c k o p o c th  H a p a c ra -  
HHH AHHaMHHeCKOrO MOMeHTa, AOCTHTaeT MaKCHMaAbHOH BeAHHII- 
Hbl. yK a3 aH H O e OÖCTOHTejlbCTBO H apH ÄY c  Ä PyrH M H  npH3H3KaMH H 

ÖblAO HCn0Jlb30BaH0 ÄJIH HaXOJKÄeHHH TOHKH CUenAeHHH (J)pHKHH- 
OH1IOÖ M yijlTbl.

n P H H axoHtÄeHHH to h k h  euenneH H H  MytjiTbi Ha o cu H Ä Ä orp aM M e 
B pa3ÄHHHbIX TOM'KaX KpHBOÖ AHHaMHWeCKOTO MOMeHTa npOBOAHT- 
ch  K acaTeA bH b ie  a h h h h . B  TOHKe cuenÄeHHH y r o A  HaKAOHa K aca - 
TeAbHOH K T0pH 30H TaAbII0H  OCH Ö yA eT  MaKCHM3AbHbIM (pHC. 1 ).

K HHCAy (JjaKTOpOB, BAHHIOmHX Ha BblÖOp HaHÖOAee OnTHMaAb- 
HOÖ XapaKTepHCTHKH H apaC TaHHH AaBAeHHH B rHApaBAHUeCKOM 
UHAHHApe, b n ep B y io  ou e p eA b  o th o c h t c h  AH H aM H qecKne H arp y3 - 
K H  B TpaHCMHCCHH H X a p a K T ep  ÄBHJKeHHH aBTOMOÖHAH npH BK Aio­
qeHHH tjjpHKUHOHHOH M yijlTbl.

M aKCH M aAbH blH  AHHaMHH6CKHH MOMeHT B ÖOAblHHIICTBe C A yqa- 
eB B03HHKaeT Ha b to p o m  3 T a n e  n o cu e  cuenÄeH H H  M yijlTbl, h e r o  
BeAHHHHa onpeueAsieTC H  n ap aM eT p aM H  A ß y x  3Tan0B : ÖyKCOBaHHH 
h n e p e x O A iio r o  n p o u e c c a  b AHnaM unecKOH CHCTeMe n o cA e  cu en A e- 
hhh  M y(j)Tbi. Kau 6 h a o  y c T a n o B A e n o  npn HCCAeAOBaHHH, Ha n p o - 
u e c c  B03HHKH0BCHHH MaKCHMaAbHOTO AHHaMHHeCKOrO MOMeHTa 
n o c u e  cuenÄeH H H  ocHOBHoe b a h h h h c  0K a3b iBai0T  C A en y iom H e k o - 
neuH bie n ap aM eT p b i ÖyKCOBaHHH M ytjiTbi: A H H aM nqecKH ö m om ch t b 
TOHKe cuenÄeH H H , n ep ß an  npoH 3BO ÄH an AH H aM H qecK oro  MOMeHTa 
B TOHKe cuenÄeH H H  H CKOpOCTb ÄBHJKeHHH 3BT0M0ÖHAH, AOCTHrHy- 
Tan  b n p o u e c c e  ÖyKCOBaHHH .MyijiTbi.

C T en eH b  A a n b u e ö rn e ro  yBeAHueHHH A U H aM H uecK oro  MOMeHTa a o  
M aKCH M aAbH oö BeAHHHHbi n o c A e  cuenÄeH H H  MytjiTbi 33BHCHT o t  na- 
pa.M eTpoB , xap aK T ep H 3 y iom ,H x  A H H aM H qecK yio  CHCTeMy TpancM HC- 
CHH, a  HMeHHO: OT HaCTOTbl COÖCTBeHHblX KOAeÖaHHH CHCTeMbi H 

K03(|Hj)HUHeHTa 33TyxaH H H .
n o A y n e H H b ie  n pn  OCUHAAOrpaijlHpOBaHHH BeAHHHHbi MaKCHMaAb- 

Hbix AHHaM HuecKHx MOMeHTOB Ha BbixoAHOM  B aA y  KopoÖKH n ep e - 
A an , coeAHHeHHOM  c yn p y rH M  BaAOM cTeH Aa , AOCTuraAH 8 0 — 100%  
o t  M aKCH M aAbH oro C T aT H necK oro  MOMeHTa, e o oT B eT C T B y iom ero  mo- 

*M eH Ty Ha 3aTopM OJKeHHofi TypÖ H H e T H A p oTpaH C ijiopM aTopa  (H a - 
H aAbH aa cu o p o c T b  Bpam eHHH H a c o c n o ro  K O A eca  npn  s to m  He n pe- 
B b im aA a  nOAOBHHbl M aK C H M aAbH oö).

H a AH HaM HuecKHe H arpy3K H  b TpaHCMHCCHH 3 b to m o 6 h a h  npn 
BKAIOHeHHH (jipHKUHOH'HOH M yijiTbi MOJKHO BAHHTb, H3MeHHH nOAaT- 
AHBOCTb TpaHCMHCCHH, . MOMeHTbl HHepUHH 3BeHbeB H peJKHM BK Aio­
qeHHH M yijiTbi, O npeueAH eM blH  HaqaAbHOÖ OTHOCHTeAbHOÖ CKO­
pOCTblO ÖyKCOBaHHH, a TaKJKe BeAHUHiroö h x a p a K T ep o M  H ap acT a - 
HHH MOMeHTa TpeHHH.

H a n ß o A e e  n pocTb iM  h stjxjieKTHBHbiM c n o c o ö o M  h b a h c t c h  yn e - 
AHueHHe AAHreAbHOCTH ÖyKCOBaHHH M ytjiTbi, K O T op oe  n o c T H ra e ic a  
ö o A e e  nAaBHbiM H apacTaH n eM  p a ö o q e r o  AaBAeHHH. I lp H  s rov t 
yM eH bm aioTCH  KaK KO H eiH b ie n ap aM eT p b i 3 T a n a  ÖyKCOBaHHH viycj) 
Tbl, TaK  H CTeneHb B03paCT3HHH ÄHHaMHUeCKOTO MOMeHTa HOCAe 
cuenÄeH H H . C A e A y e T  T3KJKC OTMeTHTb, HTO AAHTeAbHOCTb ÖyKCO­
BaHHH (jipHKUHOHHOH M ytjiTbi A0AJKH3 OrpaHHHHBaTbCH AOnyCTH- 
MblMH H3H0C3MH e e  nOBepXHOCTeÖ TpeHHH.

B03AeftCTBH e Ha nOAaTAHBOCTb TpaHCMHCCHH H MOMeHTbl HHep­
UHH 3BeHbeB KOHCTpyKTHBHO 0Ka3bIBaeTCH 3 aT pyA H H TeA b «b IM  H H e 

A a eT  H e o ö x o A H M o ro  atjujieKTa.

CHHJKeHHe HaqaAbHOÖ OTHOCHTeAbHOÖ CKOPOCTH ÖyKCOBaHHH 
(JjpHKUHona He n o3B oA H eT  n oA H ocT b io  p em u T b  B o n p o c a , TaK  KaK 
n o A y u a e M o e  n p n  s to m  CHHJKeHHe AHHaM HuecKHx H arp y3 0 K  0Ka3bi- 
BaeTCH M eH ee 3HaqHTeAbHbIM , UeM CHHJKeHHe OTHOCHTeAbHOÖ CKO- 
P o c t h  ÖyKCOBaHHH. K p o M e  t o t o ,  BeAHUHHa H aqaA b H oö  o th o c h -  
TeAbHOÖ CKOPOCTH ÖyKCOBaHHH CBH33Ha € peJKHMaMH BKAioqeHHH, 
K O Topb ie He M o ry T  Ha3HaqaTbCH n p o«3 B O A b H o  h 3aBHCHT o t  y c n o -  
bhh  3K cnA yaT au H H .

B  uHCAe o c h o b h h x  tjiaK TopoB , o n p e A e A H io m H x  onTH M aA bH yio  x a -  
p aK T ep n cT H K y  HapaCTaHHH AaBAeHHH, B K A io u a iom ero  tjipHKUHOH- 
H y io  M ytjiTy, H 3yqan cH  TaKJKe B o n p o c  o  b a h h h h h  x a p a K T e p a  BK A io­
qeHHH M yijiTbi Ha n uaB H ocTb  ÄBHJKeHHH aBTOMoÖHAH, b n ep B y io  
o n ep eA b , n pn  TporaH H H  aBTOMOÖHAH c M ecTa. X a p a K T e p  ÄBHJKeHHH 
3BT0M0ÖHAH OUeHHBaiOT BeAHUHHaMH yCKOpeHHH H CKOpOCTH H3- 
MeHeHHH yCKOpeH-HH.

n p H  npoßeAeH H H  SKcnepuM eHTOB n p o u e c c  T p o ra iiH H  a B T O M o ö u -  

AH npOHCXOAHT nA3BH 0, eCAH yCKOpeHHe aBTOMOÖHAH npH BKAIO­
qeHHH MytjiTbi He n p eß b im a A o  1— 1,5 M jc e K 2 npu  cp e A H e ö  CKopo- 
c t h  HapaCTaHHH ycK opeH H H  3 a  n e p n o A  ÖyKCOBaHHH My-ijiTbi He ö o -  
A ee  8 — 10 M /ceKs.

Ü A a B H o e  H a p a cT a H n e  AaBAeHHH bo  BK A iou a iom eM  UHAHHApe 
ijjpHKUHOHa AOCTHraeTCH orpaH H qeH H eM  p a c x o Ä a  M acu a , n o c T y n a -  
ro m e ro  b THApaBAHqecKHÖ u h a h h a P , h yßeAH qeH H eM  noAaTAHBO- 
c th  rHApaBAHqeC'KOH CHCTeMbi. KoH CTpyKTH B H o orpaH H qeH H e p a c - 
x o u a  ocym ecTB AH eTCH  a h ö o  yM eH bm enu eM  n p o x o A i io r o  ceqeHHH 
n ep eA  ^ p h k u h o h o m , a h ö o  oTKpbiTHeM  c a h b h o to  OTBepCTHH. 3 r o ö

ueAH M o ryT  CAyjKHTb K AanaH  nuaBHOCTH A p o c c e A b H o ro  THna h a h  
K AanaH  nAaBHOCTH CAHBa. y ß e A H q e H iie  noAaTAHBOCTH rH ApaBAH - 
q e c K o ö  CHCTeMbi AOCTnraeTCH npuM eH eH ueM  b CHCTeMe A onoAH H - 
TeAbH bix y n p y r n x  SAeMeHTOB (n p y jK H H  h a h  c jK a T o ro  B 0 3 A y x a ).

Ha M h h c k o m  aB T033B 0Ae p a H ee  ö w a  cn p oeK T H p oß aH  h b h c a - 
p en  KAanaH  n A aß iiocTH  A p o c c e A b iio ro  TH na öe3  c n e u H a A b iio ro  t h a - 
p aB A H qecK oro  aKKy.M yAH Topa, p o A b  K O T o p o ro  BbinoAH H Aa e c r e c T -  
ß en iiaH  y n p y ro c T b  rH A p a B A u q ecK oö  c h c t c m h  tj)p »K U H O iia  npu  ßecb- 
Ma M3AOM npoxoAH O M  ceqeiiH H .

/jaH H biö  Tun K A anaH a  nAaBHOCTH OTAHqaeTCH H3ßecTHOö n p o - 
c t o t o h  h KOMnaKTHOCTbio, OÄHaKo npu  onpeAeAeH H O M  coqeTaH H H  
BeAHHHHbi yTeqKH  jk h a k o c th  h ceqeHHH JKHKAepa oh  m o jk c t  He 
o öec n eq H T b  T p e ö y e M o ö  o t  H ero  xap aK Tepu cT H K H  HapaCTaHHH A aß - 
AeHHH H BeAHHHHbi KOIieHHOTO AaBAeHHH B THApaBAHHeCKOM UH­
AHHApe. yK a3 aH H O e OÖCTOHTeAbCTBO B O npeAeAeH H blX  yCAOBHHX 
MOJKeT npHBOCTH (JipHKUHOHHylO M y ijlT y  K BbIXOAy H3 CTpOH H IIO- 
T p e ö y e r  peryA H poB K H  BeAHHHHbi n p o x o A i io r o  ceqeHHH JKHKAepa b 
«a jK A O M  KOHKpeTHOM CAyHae, HTO HBAHeTCH HeAOCTaTKOM.

/^a h  yA yqm e iiH H  p a ö oT b i cep H Ö H oro  K A a n a n a  nAaBH ocTH  ö h a  
p a 3 p a ö o T a n  M OAepHH3HpoBanHbiö K A an an  nAaBHOCTH, b  k o t o p o m  
ÄAH nOBbimeHHH H3AeJKH0CTH paÖOTbl tjjpHKUHOHa npeAyCM OTpeHO 
A on oA H H T eA bH oe n p o x o A H o e  ceneH H e, oT K p b iB aeM oe b  KOHue x o A a  
noAnpyJK H H eH H oro 3o a o t h h k 3. y BeAHHeHne o ö m e ö  h o a b t a h b o c t h  
THApaBAHHeCKOH CHCTeMbi ÖblAO ÄOCTHTHyTO HCn0Ab30B3HHeM AO- 
noA H H TeA bH oro  nepeM em eH H H  soAOTHHKa K A an aH a  nAaBH ocTH  Ha 
3 T a n e  HapaCTaHHH p a ö o q e r o  AaBAeHHH, K O T op oe  b  cepHÖHOM KAa- 
naH e nAaBH ocTH  O TcyTCTByeT.

K A a n a H  nAaBH ocTH  a o a j k c h  BbinoAHHTb b  « e K O T o p o ö  CTeneriH 
npOTHBOpeHHBbie TpeÖOBaH'HH: C OAHOÖ CTOpOHbl, OÖeCneHHBaTb 
ö b icT p o e  n epeM em eH H e nopuiH H  npH B b iöo p e  3a3 op oB  bo  (jipHKUH- 
o h h o h  M yijiTe, a c  A p y r o ö  C T op on w , •—  nAaB H oe n ep eM em eH H e 

nopuiH H  Ha y q a c T K e  H apacTan nH  paöoqero 
AaBAeHHH, B K A io q a io m ero  (jipHKUHOHHyio 
M y ijiTy . K a K  s t o  ocym ecTB AH eTC H  b  p a 3 - 
AHqHbix TH n ax  KAanauoiB  nAaBH O CT«, m o j k ­
ho  BHAeTb H3 pnc. 3 «  4.

K A a n a H  nAaiBHOcxn A p o c c e A b H o ro  T im a

P h c . 3. IlpH H U H nH aAb- 
Haa cx eM a  K AanaH a 
nAaBH ocTH  A p o c c e A b ­

H o ro  THna:
1 —  K a H a A  n o A B O A a  M a c ­
j i a  k  r H u p a B J iH c e c K O M y  
U H J iH H u p y  4 > p H K U H O H a ; 2 —  
K O p n y c ;  3  —  K a n a j i  n o ,a a -  
n n  M a c j i a  o t  H a c o c a ;
4  —  n o p m e H b  K J ia n a H a ;
5 —  npyJKHHa; 6 —  KaHaji.

Phc. 4. n pH H U H nuaAbH aH  cxeM a  
K A anaH a  nAaB H ocTH  CAHBa;

/ —  K a H a n  .n O f lB O f la  M a c j i a  K  r H A p a B J in -  
n e c K O M y  U H j n m n p y  $ P H K H H O H a ;  2  —  
> K H K J ie p ; 3  —  K O p n y c ;  4  —  ö o j i b i n o H  n o p -  
in e H b ;  ß  —  n p y iK H H a ;  6  —  M a j ib in  n o p ­
m e H b ;  7  —  c j iH B H o e  O T B e p c m e ;  8  —  K a -  

H a n  n o n a n n  M a c n a  o t  H a c o c a .

p a ß o T a e T  cA eA y io m n M  oöp a3 0 M . n p n  c b o ö ö a h o m  nepeM em eH H H  
nopiuHH AaB A eH ne b  rH ApaBAnnecKO M  UHAHHApe HeBeAHKO h  nop- 
uieHb K A a n a u a  3aHH'MaeT B epxH ee  noÄOJKeHHe. n o c u e  conp,HKOCHo- 
beiHHH ä h c k o b  tjipHiKUHOHHOH .MytjiTbi ÄaBAeH H e BO B pacTaeT n n o p -  
m eH b K A anaH a, n ep eM e m a n c b , 3aK p b iB aer ö o A b m o e  n p o x o A « o e  c e -  
qeHHe, a A a A b H eö m ee  H anoAH eH ne UHAHHApa K A a n a u a  n p o n c x o A H T  
q ep e3  M aA oe  n p o x o A H o e  ceqeH n e.

B K A anaH e CAHBa M aAbiö  n op m eH b  Ha yq a c T K e  ycTpaH eH H H  3a- 
3 opoB  n epeK p b iB aeT  CAHBHoe O TBepcTne, b  p e 3 y A b T a ie  q e r o  n p o - 
h c x o a h t  ö b icT p o e  n ep eM em eH H e nopiuH H  itjipHKUHOHa. C B 0 3 p acT a - 
HHeM AaBAeHHH M aAbiö  n op m eH b  K A a n a H a  oTK pb iB aeT  CAHBHoe o t - 
B epcTn e , h H a p acT aH n e AaBAeHHH n p o n c x o A H T  n o  M ep e M eAAeH - 
n o r o  3anoAHeHHH q ep e3  jKHKAep n o A d c r a  H aA  öO Abm nM  n op m H eM  
h  no M ep e c j k h th h  npyjKHHbi. B K ö n n e  x o A a  ö o A b m o r o  nopm H H  
nocAeAH H Ö  npH H yAH TeAbH o n e p e M e m a e T  .MaAbiö n op m eH b , k o t o - 
p b iö  n ep eK p b iB aeT  CAHBiioe O TB epcTne.

B  bl BO Abi

1. F lp n  npoeK TH poßaH H H  rH A p o M ex a H H q ecK o ö  n e p e A a n n  H eoö'- 
x o a h m o  n p eA ycM aT p H B aT b  ycT p oöC T B a  a a h  n A a B H or o  BKAioqeHHH’ 
ijipHKUHOHHbix My4>T. H a q a A b u b iö  h K o iie q u b iö  yqacT K H  k p h b o h  Ha- 
pacTa iiH H  AaBAeHHH b rH ApaB A im ecK O M  UHAHHApe tjipHKUHOHa)
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AOJi>KHbi ßbiTb öojiee njiaBHbiM H, neM ee cpeAH H ii yn a cT o K , a k o - 
H enH oe AaBJieHHe x e n a T e a b H o  HMeTb nepeM eHHbiM  npH pa3AHH- 

HblX. p e * H M a X  BKAIOHeHHH.

2. B p eM H  yCTpaHeHHH 3a30p0B  BO (ppHKUHOHe ÄOAJKHO ÖblTb 
n o  B03M05KH0CTH MHHHMaAbHhlM, HTO ÄOCTHI'aeTCH, TAaBHUM  OÖ- 
p a30M , 3a  c n e T  yBenHneHHH rH A paB A H n ecK oft n p oB O A H M ocm  h co - 

Kpaiu,eHHH o ö ie M a ,  o n H c u B a e M o ro  n op u m eM .

3. H cn oA b 3 0 B a H H e eC T ecTB eH iioä  y n p y ro c T H  rH A p aB A H n ecK oro  
npH BO Äa ippHKUHOHa npn M aA ux n p o x o A H b ix  ceneHHHX ö n a ro n p n -

h th o  c toh kh  3peHHH oöecneneHHn onTHMaAbnoro x a p a x T e p a  Ha- 
pacTaHHH AaBAeHiiH, OAHaxo y ien K a  x h ä k o c th  T p e ö y e T  BBeAeHHH 
cneunaAbHOH peryAHpoBKH KAanana nAaBHOCTH ä a h  K a «A o r o  
KOHKpeTHoro c n y n a a .

4. K A a n a H  nAaBHOCTH A p o c c e A b H o ro  TH na oöec n en H B a eT  ö o n e e  
ÖAaronpH H TH bift 3aK0H napacTaH H H  AaßAeHHH Ha cpeAH eM  h k o - 
nenHOM yn a c T K a x  k p h b o h  H apacTaH H H  AaßAeHHH; K A an aH  nAaBHO- 
cth  cAH Ba h B03AyuiHbiH  aK K yM yA H Top  oöecnen H B a iO T  nOAyneHHe 
ö o A e e  Ö A aronpH H T H oro  3aKOua H apacTaH H H  AaBAeHHH Ha H anaAb- 
h o m  h cpeAH eM  yn aC TK ax  k p h b o h  H ap acT aH H a  AaBAeHHH.

y flK  629. 11.02:536.51

ABTOM OÖM AbHblH PJA CTO HL^M OHH bl ft Te p M O M e Tp  

C nOAynpOBOflHMKOBbIM flOTHMKOM

H . B. C EJ1E3HEB , Jl. Jl. Ü JB A JI5  

B H H H  Ä B T on p H S op oB

n P H M E H H E M b l E  b H acToam ee BpeMH Ha m hothx OTenecTBeH- 
Hbix aBTOMOÖHAHX 3AeKTpHH6CKHe HMnyAbCHble TepMOMeTpbl 

HeAOCTaTOiHO HaAeiKHbi h CTaÖHAbHbi b paöoTe. B  npouecce skc- 
nAyaTauHH HaÖAiouaiOTCH npeiKAeBpeMeHHbie BbixOAbi h x  H3 CTpon, 
a TauiKe 3HanHTeAbHaH pa3peryAHpoBKa, BU3biBaeMaH n ou ropa-
HHeM KOHTaKTOB B AaTHHKe.

KpOMe TOTO, AaHHbie TepMOMeTpbl OÖAaAaiOT HH3KOH HyBCTBH- 
TeAbiiocTbio, HMefl y3Kyio iuKany c  yrAOM pa3M axa nopHAKa 45°, 
HOBblUleHHOH TenAOBOH HHepUHOHHOCTblO «  HeÄOCTBTOHHO BHCO- 
khm TeMnepaTypHbiM npeueAOM H3MepenHH, paBHbiM 110°.

BuöpHpyioui'He KOHTaKTbi b MexaHH3Me AaTHHKa co3AaiOT 3Ha- 
HHTeAbHbie paAHonoM exu, h to  AenaeT HeiKeAaTenbiibiM npnMeHe 
lilie  AaHHbix npiIÖOpOB na aBTOMOÖHAHX C BbICOKHMH TpeöoßaHH 
hmh b OTHOineHHH pauHonoM ex. HMnyAbCHble TepMOMeTpbl pac 
CHHTaHbi Ha p a ö o T y  b uennx c  HHTaioLUHM HanpHxeHHeM 6 h 12 e  
npHM eHenue hx Ha aBTOMOÖHAHX c 24-BOAbTOBOH CHCTeMoii nuTa 
HHH. T p eöyeT  AOnOAHMTeAbHOH ycTaHOBKH AeAHTeAH HanpHlKeHHH 
Tau KaK HenocpeACTBeHHoe BKAioneHHe n p n öopa  Ha noAHoe Hanpa- 
IKeHHe BeAeT K ÖbICTpOMy H3H0Cy KOHTaKTOB B AaTHHKe.

FIopoiKMÄKOcTHbie TepMOMeTpbl THna Y T - lO O , ycTaHaBAHBaeMbie 
Ha HeKOTopbie THnbi aBTOMoÖHAeii h aßToöycoB, HeyAoÖHU npn 
AHCTaiiUHOHHOM HBMepeHH«, TpeöyiOT TiuaieAbHO.ro MOHiaiKa Tpy- 
öonpoBOAa h HeAOCTaTOUHO HaAeiKHu b paöoTe BCAeACTBne noao- 
mok TpyöonpoBOAa, Bbi3biBaeMbix AeßcTBueM BHÖpauHH hah  Mexa- 
HHHeCKHMH nOBpeiKÄeHHHMH. OcOÖeHHO MaAOHaAelKKbl AaHHbie 
TepMOMeTpbl npn ÖOAbUlHX AAHH3X TpaCCbl OT MeCTa H3MepeHHH 
AO lUHTKa npHÖOpOB.

SAeKTpHHecKine TepMOMeTpbl conpoTHBAeHHH THna T Y 3 - 4 8 ,  ycT a ­
HaBAHBaeMbie npeHMymecTBeHHO Ha 3b tom oöh ah x  öoubinoH rpy30- 
nOAT>eMHOCTH H THranaX C 24-BOAbTOBOH CHCTeMOH 3AeKTp00Ö0py- 
AOBaHHH, KOHCTpyKTHBHO CAOJKHbl H AOpOTH, a T3K>Ke HMeiOT ÖOAb- 
uiHe raöapH Tbi AaTHHKa, 3aipyAHHioiUHe e ro  pa3MeuieHHe b Me- 
CTax H3MepeHHH.

B  nocAeAHee BpeMH naHHHaeT ycTaHaBAHBaTbCH Ha Bce HOBUe 
MOAeAH OTenecTBeiiHbix aBTOMoöHAen HOBbiii, öoA ee  coßep ineH H U H  
3AeKTpHHeCKHH aBTOMOÖHAbHUH TepMOMeTp.

B  A aH H b ix  T ep M O M eT p ax  b K an ecT B e TepM onyB C TB H TeAbH oro  3Ae- 
M eH Ta HCnOAb3yiOTCH nOAynpOBOAHHKOBbie TepMOCOnpOTHBAeHHH, 
hah TaK  H a3biB aeM bie TepM ope3H C Topb i. T e p M o p e a n c T o p b i b u to a h o  
OTAHH3IOTCH OT APyCH X THnOB TepMOHyBCTBHTeAbHblX BAeMeHTOB, 
H anpH M ep IipOBOAOHHblX, CBOHM BbICOKHM TeM nep aT ypH b iM  K03(}>- 
(JlHUHeHTOM COnpOTHBAeHHH, B HeCKOAbKO p a3  npeB b iu ia iou iH M  K0- 
9(j)4>HUHeHT COnpOTHBAeHHH M eT3AAOB H HX CnA3B0B BbICOKHM 
yAeAbH biM  conpoTH B A eH H eM  h MaAbiMH raöap H T aM H . T e M n e p a T y p -  
HblH K03({)(J)HUHeHT COnpOTHBAeHHH TepMOpe3HCTOpOB AeJKHT B n p e- 
A e n a x  2— 6 %  °C, b t o  BpeMH KaK  y  M eTanAOB oh He n p eB b im aeT  
0 ,6 — 0 ,7 %  ° c .  B  OTAHHHe OT M eTaAAOB K03(f)4)HUHeHT COnpOTHBAe- 
HHH TepM 0pe3H CT0p0B  HM eeT OTpHUHTeAbHOe 3H3HeHHe, T. e . c  
noBbiu ieH H eM  T e M n e p a T y p u  h x  conpoTH B neH H e He yBeAHHHBaeTCH, 
a yM eH bm aeTCH . F lp n  o n eh b  M aA b ix  p a 3 M e p a x  TepM ope3H C TopoB  
EeAHHHHa HX COnpOTHBAeHHH AOCTHraeT ACCHTKOB H COTeH KOM.

H a  p n c . 1 n oK a3 aH a  T eM n ep aT yp H a n  x ap aK T ep u cT H K a  (K p n - 
Ban 1 )  T ep M op e3 H C T op a . JXj w  cpaBHeHHH noK a3aH bi noAOÖHbie 
xap aK T ep n cT H K H  M e A n o ro  (K pH B an  2 )  u  H H K eA eB oro  (K pH B aa  3 )

npOBOAOHHblX COnpOTHBACHHH, UIlHpOKO npHMeHHCMUX B TenAOBblX 
n p n ö o p a x  b K an ecTB e TepM onyBCTBH TeAbH bix SAeMeHTOB.

H 3M eH eH H e COnpOTHBAeHHH TepMOpe3HCTOpOB np.H H3MeHeHHH 
T e M n e p a T y p u  n p on cx oA H T  n o  3K cnoH eH u iiaAbH O M y 3aKOHy:

B

R  =  Ae T ,

rA e  R  —  co n p o ra B A eH H e  T ep M op ea n cT O p a  n pn  AaH H oft TeM n ep a- 
T y p e ;

A  h  B  —  nocTOHHHbie KoaijxJiHUHeHTu;
T  —  TeMnepaTypa b °K; 

e  —  ocHOBaHiie HaTypaAbHbix AorapnijiMOB.
BblCOKHÜ T e M n e p a iy p H U H  KOSIpIpHUHeHT COnpOTHBAeHHH TepMO- 

pe3HCT0p0B n03B0AH6T HCn0Ab30BaTb B T ep M O M eTp ax  OTHOCH- 
TeAbHO n p oc T b ie  n o  c x e M e  h  koiHc t - 
pyKUHH npneMHHKH C HeBbICOKOH 
HyBCTBHTeAbHOCTblO.

n p o c T O T a  reoM eT.pHHecKHx (popM ,
M aAb ie ra ö a p H T b i h  s u c o K o e  o,MHHe- 
CKoe c o n p oT H B A e im e  TepM ope3H CTo- 
pOB n03B0AHK)T nOAyHHTb npOCTOH 
n o  KOHCTpyKUHH AaTHHK, C MaAbiMH 
raöap H T aM H  h  u eöoA b in oH  TenAOBOH 
HHepUHOHHOCTblO.

B b in ycK a eM b ie  npoM biniAeHHOCTbio 
T e p M o p e a n c T o p u  o ön a u a iO T  yAOB- 
AeTBOpHTeAbllOÖ 'CTaÖHAbHOCTblO X a ­
paKTepHCTHK. C o rA acH O  T O C T y  
10688-63 H3M eHeiiHe conporH B AeH H H  
TepM ope3H C TopoB  n o c A e  5000 h p a -  
ö o t u  He a o a ik h o  n p eB b im aT b  ± 5 %  
o t  n epB O H an aA b H u x  3HaneHHH.

KOHCTpyKTHBHO Tep,MOpe3HCTOpbI 
BbinOAHHIOTCH B BHAe UHAHIIApHHe- 
c k h x  CTep iK H eß , u ia iiö , a h c k o b  «  
öycHHOK. M a T ep n a A a M H  T ep M op ea n - 
c io p O B  C AyjK aT  cM ecn  o k h c a o b  pa3-
AHHHblX .MeTaAAOB. Q

B  aBTOM oÖHAbHbix Tep M O M eTp ax  
b K an ecT B e TepM onyB C TB H TeAbH oro  
3AeM 6HTa öbiA-H Hcn0Ab3OBa.Hu T ep - P h c .  1,
Mope3HCTopu THna MMT-15. Ohh 
HMeiOT (p o p M y  T a ön erK H  A naM eTpoM
10— 1̂1 mm,  t o a iu h h o h  1,5 m m  c AByMH n ocep eöp eH H U M H  Topuo- 
BblMH KOHTaKTHblMH nOBepXHOCTHMH. HoMHHaAbHaH BeAHHHHa C0- 
npoTHBAeHHH n p n  TeMnepaType 20° cocTaBAHeT 800 o m ,  TeMnepa- 
TypHbiH K03(p(pHUHeHT conpoTH B A eiiH H  npn 20°C paßen 3,4%/°C.

n P H A a H H u x  ra ö a p H T a x  T ep M op e3 H C T op u  OÖAaAaiOT n eoö x oA H - 
MOH MOUlHOCTblO paCCeHIIHH. B yU yH H  yCTaHOBAeHHbIMH B AaTHHK, 
OHH BblAepjKHBalOT 3H3HHTeAbHUe TOKH AO 70— 80 MCL (ß BOAHHOH 
h M acAH H oß cpeAB  c T e M n e p a T y p o ö  100°) Öe3 cym ecT B eH H o ro  Ha- 
rp e ß a  to k o m .

noB b iiue iiH ue t o k h  b AaTHHKe, a cAeAOBaTenbHo, «  npneMHHKe 
ynpom aiOT cxeM y h KOHCTpyKUHio npneMHHKa, yAyn inaioT e ro  xa-
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paKTepHCTHKH. K p o M e  T o ro , ra ö a p H T b i Tep M op eaH C TopoB  M M T - 1 5  
n03BOJIH10T BbinOJIHHTb KOHCTpyKUMIO ÄBTHHKa C nOCaÄOHHbIM 
pa3M epoM , aHaJiorHBHbiM b  H M nyjibCHbix aaTH H K ax, h t o  y n p o m a e T  
s a a a n y  n e p e x o a a  c  o ä h h x  TepM O M eTpoB  Ha a p y r n e .

B K an ecTB e npneM H H Ka TepM O M eTpa 6 b ia  B b iöpaH  Ä ß yxK aT ym eH - 
Hblii M arHHT03JieKTpHlIGCKHH ÄOTOMeTp C OÄIIOH AH (j)4>epeilUHa.!Ib- 
HOII KaTyiHKOH. ß a llH b ie  JlOrOMeTpbl OTHOClHTejIbHO npOCTbl B KOH- 
CTpyKTHBHOM BbinOÄIieHHH, 0 6 a a a a !O T  yÄOBJieTBOpHTeJIbHOH TOHHO- 
CTblO T10K a3aHHH H nOBblUieHHOH HyBCTBHTeHbHOCTblO. r iO K a 3 aHH5I 
JIOTOMeTpHHGCKiHX IipHeMHHKOB MaJIO 3 8 BHCHT OT KOaeÖaHHH BGJIH- 
m iHbi n H T a io m e ro  HanpHJKeHMH.

FIpuM eH eH H e Ä p y r a x  npHHUHnHaJib- 
Hbix c x e M  npneM H H Ka M eH ee a e a e c o o 6 -  
pa3HO no pnay npHHHH. J Io ro M e T p u  
3 JiGKTpOMarHHTHoro THna <5e3 (jiep p o - 
M arHHTHbix M a cc  ib M arH H TonpoB O ne 
o ö j ia ja iO T  M ajib iM H  ycTaH aß jiH B a iom H - 
MH iMOMÖHTaMH Ha nOÄBHJKHOH CHCTeMe, 
hto  a e a a e T  h x  B ecbM a HyBCTBMTeabHbi- 
M'H K BHÖpaUHH H TpHCKe Ha aBTOMO- 
ÖHJie.

J Io ra M e T p b i 3jieiKTpoM arH .HTHoro THna 
\ C 4)eppOMaDH.HTHbIMH M accaM H  b M ar- 

R m K c  HHTOnpoBOÄe o 6 a a a a io T  noHHJKeHHoft
TOHHOCTbK) nO Ka3 3 HHH BCaeÄCTBHe 3Ha- 
H H TejibH oro  M arH H T H oro  rH C Tepe3Hca.

M arHHTOSJieKTpHHecKHe a o r o M e rp H , 
Bb ino jm eH H b ie n o  m octoboh  c x e M e , HMe-
IOT OHeHb CJlOJKHyiO KOHCTpyKUHK).

3 jieK T p 0 T e n ji0 Bbie npHCMHHKH B ecbM a 
HHepUHOHHbl, H, KpOM e TOTO, H a HX HO- 
K a3 3 HHH ÖOJlbUlOe BJIHHHHe OKa3bIBalOT 
KOJieöa.HHa n -H ia io in e ro  H anpajKeHHH.

Ha p n c. 2 n oK a 3 a n a  saeK TpH H ecK aH  cxeM a TepM O M eTpa c  no- 
JiynpOBOÄHHKOBblM flaTHHKOM. JlOTOM eTp HM eeT Ä B e H 3M epHTejlb- 
Hbie K a ry m K H , p a c n o a o jK e iiH b ie  n o a  y r a o M  9 0 ° Ä p y r  k  a p y r y .  
O a H a  H3 K a T y m eK  HBaneTCH am jH jiepeH unaabH O H  h  co ctoht  H3
Ä ß y x  'la c T e fl  wt «  w2, HM erom H x o a n y  o ß m y io  ocb, ho b33h m h o -
npoTH BO nojio>K H oe H a n p a B a e m ie  m .ä .c . .HaTHHK BKJiioqaeTCH n o c a e -  
AOBaTejibiio KaTymKe wt.

P h c. 2. SaeKTpm iecKaH 
cxeM a TepMOMeTpa 
c nojiynpoBOÄHHKO- 

B blM  ÄaTHHKOM.

Phc. 3. KoHCTpyKiTHH noaynpoBoaHHKOBoro aaTHHKa.

TepM O KO M nencauH O H H oe con p oT iin a eH H e  R m ic c  c a y a o iT  ä ä h  
KOM neHcauHH noirpemHOCTH n oK a 3 a H «ft , Bbi3biBaeM pii H3MeHenneM 
T eM n ep a T yp b i o K p ya ca io m eH  cp e a b i. CßH 3b aaTH H Ka c npneMHHKOM 
ccym ecTB JineTC H  no oaH O n p oB oaH oft c x e M e , b to p m m  n p o ß o a o M  
c j i y * H T  M a cca  3 b to m o 6 h jih .

TepMOMeTp paßoTaeT  caeayiom H M  oßpa30M. n p H  «3MeHeHHH 
TeM nepaTypu  ÄaTHHKa M3MeHHeTCH e ro  conpOTHBaeHHe, h to , b 
c eok ) onepeÄb, Bbi3biBaeT iH3MeHeHHe TOKa B nenn nepBOH KaTym - 
kh  w i, a caeaoB aTeabn o, h ee m.ä.c. n p n  stom  H3MeHHeTCH pe- 
3yabTHpyK)m.HH BeKTop m.ä.c. H3MepHTeabHbix KaTym eK KaK no ae- 
ÄHHHHe, TaK h no HanpaBaeHHio. 3a HanpaBaeHHeM pe3yabTHpyio- 
m ero  BeKTopa m.ä.c. c a ea y eT  nocTonHHbift MarHHT co cTpeaKoft.

Ha p n c . 3 n oK a3 aH a  KOHCTpyKUHH n oa yn p oB oa H H K O B oro  Ä a T ­
HHKa. OcHOBHbIMH 3aeM eHT3M H ÄaTHHKa h b ä h io tc h :  aaTyH H bift 6aa- 
ä o h  1, Tep M op e3H C T op  2, BbiBOÄHan K aeM M a 3, HHanHÄPHHecKaH 
n p y * H H a  4, H 30aHUH0Hnaa B iy a K a  5 h yn aoT H H TeabH aH  n p o K a a a -  

Ka 6'.
3aeKTpHHecKan uenb ÄaTHHKa ocymecTBasreTcn nepe3 b u b o ä -  

nyio  KaeMMy, npyjKHHy h TepMope3HCTop na M accy. npy>KHHa o ä -  
HHM KOHU.OM naOTHO HaCajKeHa Ha U.HaHIIÄpHHeCKHH BbICTyn B 
KaeMMe, a BTOpuM np naO T a  k  TepMope3HCTopy. f l a a  HCKaioneHHH

k o p o tk h x  3aMUKaHHH npyacHHa H TepM0pe3HCT0p OTÄeaeHbi OT 
ÖOKOBOH nOBepXHOCTH ÖajlJlOHa C nOMOlllbK) H30äHUH0HH0H BTya- 
KH 5.

Ha pnc. 4 noKa3aHa KOHCTpyKUHH MexaHH3Ma npneMHHKa. Oh 
c o c to h t  « 3  Kapxaca /, nocTOHHiioro MarHHTa 2, H3MepHTeabHbix 
KaTym eK 3, och 4 co CTpeaxoft 5, m K aau  6, SKpaHa 7. K apK ac 1 
H3roTOBaaeTCH H3 H3oaauHOHHoro MaTepHaaa. Ha Kapnac b Ä ßyx 
B33HMHO nepneHÄHKyanpHbix HanpaBaeHHHX HaMaTbiBaiOTca H3Me- 
pHTeabHbie KaTymKH. B H yrpn  KapKaca pacnoao jKeH  r.ocTOHHHbiH 
MarHHT 2, KOTopbiH 3aKpenaeH HenoaBHXHO Ha och  4. Ocb Bpa- 
m aeTca  b Ä ß yx  noÄiuHnHHKax, oähhm H3 KOTopbix cayacHT noa- 
naTHHK S, a ÄpyrHM m octhk 9. K  MocTHKy npHKpenaeHa m Kaaa 6.

Phc. 4. KoHCTpyKiwn MexaHH3Ma 
npneMHHKa.

K apK ac BCTaßaneTCH b 3KpaH 7, iii3r0T0BasieMbiH H3 HH3Koyraepo- 
ä h c to h  CTaan, h coeÄHHaeTca c hhm c  noM om bio bh h tob  JO. 3k - 
pan 7 cayacHT Ä an  3amHTbi noKa33HHH n p «6 o p a  o t  bähhhhh 
BHemHHx MarHHTHbix noaefi.

Z[eMn(J)HpoBaHHe KoaeöaHHH nOÄBMJKHOft c h c tc m h  npneMHHKa, 
Bbi3biBaeMbix BHßpauHefl h TpncKOH Ha aBTOMoßnae, ocym ecT- 
EaneTCH nOCpeÄCTBOM BbICOKOBH3KOH KpeMHeopraHHnecKOH jk h ä k o - 
cth MapKH r iM C . OHa 3aKaaÄbiBaeTCH b BHÄe Kanan M earay m o - 
cthko m  9 h maftOoH 11, HacaareHHOft Ha ocb 4.

.U aim aa arHÄKOCTb oßaaÄaeT  b u c o ko h  CTaÖHabHocTbio cbohctb  
no BpeMeHH h 6aaroÄapH  BbicoKofi b h 3kocth  oöecneHHBaeT xop o- 
m ee ÄeMncjmpoBaHHe b ÄHana30ne TeM nepaTyp ORpyararomeß cpe- 
ä h  o t  — 50° ä o  +60°.

J\nx B03BpaineHHH CTpeaKH npn6opa b  ncxOÄHoe noaoaceuHe 
nocae BbiKaiOHeHHH TOKa c a y * H T  MarHHT 12, 3aKpenaneMbiH Ha 
KapKace. CoöpauHbiH Mexa(HH3M aoroM eTpa  BMecTe c ÄOöaBOH- 
HblM R d o ö  H TepMOKOMIieHCaUHOHHblM RrtUCC COHpOTHBJlGHHHMH 
3aKpenaaeTCH Ha K opnyce npHeMHHKa.

TepMOMeTp «M eeT  npeaeab i H3MepeHHH ot 40 ä o  120°. IÜ K aa a  
TepMOMeTpa HepaBHOMepnaa, c pacTHHyTbiM ÄHana30HOM TeMne­
paTyp  80— 100°. y r o a  pa3M axa niKaabi cocTaßaneT npHMepHO 90°. 
LUiHpoKaa ,h yaoÖHaH ä ä h  HaßaioaeHHa m Kaaa oöaern aeT  k o h - 
Tpoab 3a noKa33HHHMH TepMOMeTpa. M a a u e  raöapHTW  n oa yn p o - 
b o äh h ko b o to  ÄaTHHKa oßaernaioT e ro  pa3M em eHae b M ecTax H3- 
MepeHHH. OÄHonpoBOÄHaa CBH3b ÄaTHHKa c npneMHHKOM a ea a eT  
aaHHbie TepMOMeTpbi yÄOÖHbiMH b MOHTaace. ConpOTHBaeHHe coe- 
ÄHHHTeabHoro npoßoaa  npaKTHHecm He OKa3HBaeT b ä h h h h h  na 
TOHHOCTb nOK33aHHH BBHÄy eTO He3HaHHTenbHOft BeaHHHHbl no 
cpaBHeHHio c conpoTHBaeHHeM aaTHiHKa.

n o  TOHHOCTH nOKa33HHH TepM O M eTpbi C nOaynpOBOÄHHKOBUM 
aaTHHKOM He ycT yn a iO T  apyrn .M  THnaM  aBTOM OöHabHbix TepM OM eT- 
poB . ,H x  ocHOBHan norpem H O C Tb noKa33HHH (n p n  H opM aabH oft 
T e M n e p a T yp e  O K p y *a io m e H  c p e a b i 20°) b p a ö o n e M  Ä H an a3 0 H e TeM - 
n e p a iy p  HSM epneM oft c p e a b i 60— 100°C He n p eB b im a eT  ±5°C .

M aiiHan norpemHOCTb noKa3aHHft oÖecneHHBaeTCH npn coöaroae- 
hhh B3aHM03aMeHHeMOCTH KaK ÄaTqHKOB, TaK h npHeMHHKOB. Ten - 
aoB aa HHepunoHHOCTb s t h x  TepMOMeTpoB 3HaHHTeabHO Hinare no 
cpaBHeHHio c HMnyabCHbiMH TepMOMeTpaMH.

OnbiT BKcnayaTauHH TepMOMeTpoB c noaynpoBoaHHKOBbiM aaT- 
hhkom  noKa3biBaeT h x  BbicoKyio Haae>KH0CTb h  yaoBaeTBOpHTeab- 
Hyio cTaÖHabHocTb b pa6oTe.
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H 3 M e H e H «e  n o K a 3 a H «ft  npH Ö opoB  n o c a e  OTHocHTeabHO ö oa b in H x  
n p o ö e r o B  aBTOMOÖHan n o p n a K a  150— 170 thc. k m  He n peB b iu iaeT  
3° n o  cpaB H eH H io  c nepBOHaqaabHbiM H. 

B HacTOHiu.ee BpeM a TepM OM eTpbi c uoaynpoB oaH H K O B b iM  a a T - 
hhkom  ycTaH aB JiH BaraTea na u ea oM  p n a e  aBTOMOÖHJieft: 3HJ7-111, 
« H a f iK a » ,  I'A3-53, a B T o ö y c a x  J1A3 ii ap. 

B aaab T ie fln ieM  n o  M epe o c B o e iin a  u p acu in peiiH H  n p o ii3 B o ac T n a  
re p M o p ea iiC T o p o B  n p e a n o a a ra e T C H  ycTa iiO B K a  a a H iiu x  TepM OM eT- 
poB  na Bce HOBbie M o a e a n  aBTOM oÖHaefl, a TaKJKe na T p a K T op u , 
m to 3 H am n ejib H O  noßbicH T HaaejKHOCTb K O H Tpojia  T en aoB O ro  
COCTOHHHH ÄBKraTejIBH .
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7 E X H 0 7 1 0 r K S I
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H o B b I M  n p o i i e c c  O T A M B K M  H e p H b l X  M  L ^ B G T H b l X  d l A O B O B  

B  a H O A M p O B Q H H b i e  C I A I O M l i H M C B b l G  K O K M A M  14 e r o  3 C j > < J > e K T I 4 B H O C T b

A . A . C TA H K E B H M

M m h c k h m  tpnmia/1 HHHTÄBTonpoMa

Ä JIH M H O TH X  bhäob aeTaaeft b MaccoBOM h KpynHocepiifi- 
hom npo«3BOÄCTBe SKOHOMimecKH BbironHO OTjiHBaTb qep- 

Hbie ii iißeTHbie cnjiaBbi b nOCTOHHHbie MeTaaanqecKHe 4>°PMbI 
(kokhjih). 3 to t  MeToa no3BOJiaeT noayqarb otjihbkh noBbiinen- 
hoh tohhocth c qncToft noBepxiiocTbio, a TaK>Ke oöecneqiiBaer 
ycjiOB«a ajih MaKciiMaJibHoft MexaiiH3aiUHii ii aBT0MaTii3amni 
npouecca. B KaqecTBe MaTepnaaa aJia H3rOTOBjieuna KOKiuieii 
na öojibiiiHHCTBe npeanpHHTiiü b HacToamee BpeMH ncnojib- 
3veTca cepbin nepjiHTHbin qyryH h cneunaabHue JKapocroHKne 
CTaJin. Oa«aKO mupoKOMy BHeapeiinio b np0H3BbacTB0 juiTba 
B KOKHJIb npenHTCTByeT CpaBHHTejlbHO BblCOKaa TpyaoeMKOCTb 
ii CTOMMOCTb ii3roTOBJieHna qyryiiHbix h CTaabHbix KOKHaefl, 
a TaKJKe 3HaqHTeabiibie TexHOJiornuecKiie TpyaHomi nojiyqeHiia 
OTaHBOK CJIOJKHOH KOIujlHrypaUHH.

r iepcn eK TH B H O ü  aB J iaeTca  T e x n o jio rn a  jiH T b H . n ep u b ix  h  U Ber- 
H bix cn jiaBO B b aJuoMHHneBbie aH oan poB aH H b ie  B o a o o x a a J K a a e -  
Mbie KO.KHJIH. K o k h j ih , H3roTOBJieHHbie « 3  cn jia ß a  Ha aaioM HHHeBoft 
o c u oB e , HMeiOT 3HaqHTeJibHbie n p eu M y iu ecT B a  n e p e a  qyryH H biM H  
H CTaJIbHbIMH. O h h  OTJIHBaiOTCa B Hy.ryHHbie HJIH CTaJlbllbie 
M acTep-KOKHJiH, He H yjK aa ioTC H  b c ep b esH o ii M exaH H qecK o ft o ö p a -  
ß oTK e, a n o  H eKO Topum  a e ia j iH M  M o ry T  H cn o jib 30ß aT bca  
0e3  bchkoh M exaH H qecKO H  o öp a ö oT K H . B u e jia x  oöecneqeH H H  
BbicoKoO  repMOCTOHKOCTH na hx p a ö o q y io  noß epxH O cTb  n y ie M  
bJieKTpOXiHMHqeCKOTO OKCHanpOBailHH HaHOCHTCH JKapOCTOHKIie 
nOKpblTHH H3 6e3BOÄHbIX H THapOTHpOBaHHblX OKHCJIOB TOJUUHHOH
ao 300 m k . 06pa30BaBinaHCH aHoaHan naeH«a HMeeT TepMo- 
CTOHKOCTb ao 2000° h Maayio TenaonpoBoanocTb. Baaroaapn 
miTencHBHOMy oxaaJKaeiiiuio Boaoft TeMnepaTypa KOKHan b nepiioa 
aaaHBKH MeTaaaa He npeBbiuiaeT 300°. 3 to  cnocoöcTByeT coupa- 
meHHio BpeMeHH Ha 3aTBepaeBaHHe OTaiiBKH b KOKnae n ycTpa- 
HueT B03M0jKH0CTb ueperpeßa KOKHaefl b npouecce paöoTbi.

O ß a a c T b  npHMeHeHHH aaioM H H ueB bix  aH oanpO BaH H bix  KOKHaefl 
c i id e M a T u q e c K H  pacu m pneTC H . KaK C B iiaeTeabC TB y ioT  HeKOTopuie 
h to p h  n poB eaeH H O ii p a ö o T H  M h h c k h m  (jM ia iiaaoM  H H H T A b t o - 
n p oM a, b aaioMHHiHeBbie aH oaH poß aH H b ie  KOKHau m o jk h o  OTHHBaTb 
a e T a a u  hb u epH b ix  h u ß e iH b ix  cnaaBO B KaK ß eccT ep jK iieB b ie , 
i a K  h c M eT aaau qecK H M H  h iiecuaHbiM H CTepjKHHMu. O nbiTH bie 
o6 p a3 U b i K a p ycea b H o -K O K iia b iib ix  M a iu im , BHeapeH H bie Ha o c iio n e  
a a H H o ii T ex H o a o rH u  Ha JlyöeH CKO M  (T y a b C K o ß  o ö a a c T H ) q y r y H o -  
aiiTe.HHOM 3 a ß o a e , S K cn aya m p y iO T C H  ycneinH O . H  x o t h  Ha a a ß o a e  
OTaHBaioTCH a e T a a u  cp aB H H Teab iio  n p o c T o ii KO H ())H rypau iiH  
c npHM eHeHueM  M eT a a a u q ecK u x  CTep jKH eii, 6 y a e T  n o a y q e H  r o a o -  
BOH SKOHOMHqeCKHH 3l[)())eKT, paCCUIITaHIIblH Ha npOCKTHytO 
MOWHOCTb 3aBoaa, b cyM M e 26,6 tbic. p y6 . jF o n oa H H T ea b iib ie

KanHTaabHbie 3aTpaTbi (BKaioqaH .aaipaTbi Ha npoeKTHbie paöoTH 
h noaroTOBKy npoH3BoacTßa) OKynuTcn b TeqeHHe 1— 1,5 aeT. 

H 3MeHeHHe TeK yu iH x  3 a i p a T  b p a a p e 3e  ochobhux saeMeHTOB 
r io KaaaH o  b T a ö a . 1. y c a o B H o - r o a o B a H  skohomhh c o c T a ß a a e T  
40140— 12106 p y 6 . =  28034 p y 6 .
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H 3 r o T O B J ie n n e  K O K H /.eft ( 6 e 3  
u e x o ß b ix  p a c x o a o B )  ( k o m i i - 
J i e K T b l ) .................................................... 1 7 30 12 5 H 7 84 4  6 1 8 — 9 48 - 7  886

B  t o m  MHCJie:
M a i e p n a j i b i  (3 a  B b i 'i e r o M  

B 0 3 B p a T a ) ............................... 4  7 53 1 130 - 3  623
3 a p a 6 o T H a f l  n ^ a i a  c H aii n c -  

J ieH H RM H  ( OpMO-H) . . . 14 178 7 751 6  3 80 3  < 8 1 - 7  7 98 - 4  263
n pOH3BO.HCT BO OTJIHBOK . . . — 27  6 36 — 7 4 8 8 — - 2 0  148

B t o m  M H C jie :

3 a p a 6 o T i  a a  n j ia T a  p a ö O H H x  
c H aqH C JieH H AM H  . . . . 18 27  6 3 6 4 5  7 2 3 - 1 4 - 3 1  913

p eM O H T  o ß o p y Ä O B a H H H  (e i iH -

H H Ubl CJ10>KH0CTH) . . . _ 10 2 60 +  10 -J21C
c> K a T b ift B 0 3 j , y x  (H 3 M e p e  \ 

B M - ) ............................................... ___ 77 4 00 155 + 7 7  4 00 +  155
A M O p l  H 3 3H H O H H b ie  O TM H CJieiiH fl — — — 1 3 50 — +  1 3 5 '

10 140 12 106 - 2 8  034

1 3H ÜKO M  „  +  ■ 
3aTpaT.

oTMe>:e io yBeaH'.eaKe, a 3-:aK0M B—“ • yMeHbuie.iHe

Kau bhuho H3 Taöauubi, TeKymiie 3aTpaTH (6e3 uexoßbix pac- 
xoaoß) rio yqacTKy H3roTOBaeHHH KOKHaefl CHH3Hancb
c 12,5 Tbic. ao 4,6 Tbic. py6. b roa. 3 to npoHaoiuao KaK 3a cqeT 
yMeilblUeHHH nOTpeÖHOCTH B KOKHaHX, TaK H 3a OUeT CHHJKeHHH 
CTOHMOCTH OaHOrO KOKHaH (c 7,23 ao 5,89 pyö.). FlOTpeßHOCTb 
B KOKHJIHX B aBTOMaTH3HpOB3HHOM npOH3BOUCTBe yMeHblUHaaCb 
öaaroaapn öoaee BbicoKoii ctohkocth aaioMuHiieBbix aHoaiipo- 
BauHbix KOKHaefl no cpaBHeHHio c qyryHHbiMH.
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B  p a cn eT  np iiH H Ta cpeÄHHH c T o ftk o c tb  aa ioM H im eB b ix  aH O Äftpo- 
aaH H bix KOKHjieft 250 0  3ajiHBOK, x o t h  onbiTH bie aaH H bie 3aBO jia 
O B H Ä ete jib C T B y io t o  to M , n to  M H ora e  K o k h ä h  Bb iÄep jKH BaiöT  
400 0— 5 0 0 0  3äJiHBOK >K H aKoro n y ry H a  ii ö o a e e .  H o  aaHHbiM 
3aBO ^a cpeÄHHH ctOHKOCTb OAHOro KO M naeKTa n y ry H H o ro  k o k h ä h  
ne n p e B b im a e t  1133 3aaiiBO K. O c o ö e H H o  ö b icT p o  noÄnaaBÄH eTCH
OÄHa nOJIOBH’Ha KOKHJIH «B e p x H H K » (6 6 6  3aJIHBOK) H TOJIKaTeJIM. 
H «3 K a  cTO H K ocTb M eT aa a im e cK H x  cTep jK H eft (2 6  3 a j im o K )  «  t o j i -  
K a T e jie ft  (1 0 6  3 a a «B O K ). 3 t o  cbh33HO c  b h c o k o h  T e M n e p a ry p o ft  
n a r p e s a  n y ry H H o ro  k o k h ä h , n poao ju K H TejibH O C Tb io  T e x H o a o rn -  
n e c K o ro  u «K J ia  H cpasH U TejibH O  ÄJiHTejibHbiM BpeM eHeM  Haxo>K- 
aeHHH M eta jiJ iiiH ecK H x  cTep iK H eft b c p e a e  p a cn jia ß jieH H o ro  
MeTaJiJia. O t j ih b k 8  Ä e ra a e ft  b aa ioM iiH H eBbie anojiH pO BaH H bie 
k o k h jih  o cym ecT B J iH ercH  Ha noayaB TO M arH H ecKO H  KapvceJibH O - 
KOKHHbHOÜ MalHHHe, m e  npO^OJUKHTeJIbHOCTb HHKJla Ha ÄeTaÄH X 
ö e3  n ecn aH b ix  C T e p x H e ft  c o cT a E jin eT  B c e ro  18— 20 c e K .  H ecM O Tpn  
Ha BbICOKylO CTOMMOCTb HCXOÄHblX MaTepiHajIOB, nOTpeÖJIHeMblX 
ji j ih  H3roTOBJieHHH a jiioM H H iieB b ix  KOKHjieft, eTOHM oeTb M a T ep n a jia , 
n p H xO Ä H m erocH  Ha o ä h h  KOKHJib, nonTH  b 2 p a 3 a  Hnace c to h m o c th  
M a T e p n a jia , n p H xo Ä H iiie ro cH  Ha o ä h h  n yryH H b ift k o k iijib  
(1 ,4 4 2  p y ö . BM ecTO 2 ,74  p y ö . ) .  3 t o  oöecnen n B aeTC H  M H o ro K p a r-  
HbiM H cnojib30B aH neM  M a T ep n a jia . O t  K a jK jo r o  o ö o p o T a  n oT ep n  
c o cT a ß jiH ioT  He ö o a e e  6 %  Ha y r a p ,  a b m nxTO B K y c n jia ß a  ä o -  
ÖaBJineTCH TOjibKO 19— 2 0 %  c b b jk h x  M aTepna jiO B . TaK H M  0Öpa30M , 
KaK  b h ä h o  H3 TaÖJi. 1. 3 aTpaTb i na M a T e p n a jiu  CHH3HJincb 
Ha 3 6 2 3  p yß . (H a  76 .2% ):  3 a cn eT  yM eHbineHHH n oTp eÖ iiocTH  
b k o k h jih x  Ha 2605 p y ö . (H a  5 4 ,8 % )  n  3 a cn eT  CHH*eHHH 3aTpaT  
Ha o ä h h  KO Knjib  Ha 1018 p y ö .  (H a  2 1 ,4 % ) .

TpVHOeM KOCTb H3TOTOBJieHHH KOKHjieft yMeHblUiHJlaCb c 14178 
ä o  6380  n o p M O - H , t .  e. Ha 7798 n o p M O - H ,  h jih  Ha 5 5 % .  B M ecT e
C TeM  TpyÄOeM KOCTb H3T0T0BÄeHHH OÄHOTO KOM nÄeKTa KOKHÄH
yßeJiiHHHJiacb c  8 ,1 3  ä o  8 ,3 8  n o p M o - n .

TexHOÄOTHqecKHH n p o u e c c  n p en ycM a T p H B a eT  p e3 K oe  cHHJKeHne 
TpyÄOeM KOCTn H3roTOBÄeHnH KOKnuen 3 a cn eT  ÄOBeÄeHHH ä o  mh- 
HHM yM a, HJIH JIHKBHÄ3HHH MexaHHHeCKOH OÖpaÖOTKH. O äH 8 K 0  
Ha aaB O Ä e n o x a  e m e  k o k h ä h  oTJ inB a iorcH  c noBbimeHHbiM H n pn - 
n ycK aM H , m M exaH w necK aH  o ö p a ö o T K a  n o  .c y m e c T B y  o c r a a a c b  
b npe>KHeM o ö b e M e . B  t o  >Ke BpeMH noHBHAHCb Ä onoaH H TeÄbH bie 
o n e p a n n n  n o  saeK T poxH M H n ecK O M y OKCHunpoBaHnio KOKHaeft.

B  Ä e ftcT B y io m eM  npoH3BOÄCTBe rpai)>HTOBbie n Ä p y r n e  ncapo- 
CTOHKne K p acK n  HaHOCHÄHCb Ha p a ö o n y io  noBepxH O CTb n yryH H b ix  
KOKHÄen B OCHOBHOM paÖOHHMH, HenOCpeÄCTBeHHO saHHTHM H 
H3T0T0B.neHHeM OTÄHBOK Ha pyHHblX KOKHÄbHblX CTaHKaX. 
3 t o  cooTBeTc.TBeHHO yBeÄH H U Bano T p y n o eM K ocT b  ocym ecTB JiH eM hix  
umh o n ep a iiH ü . n p n  ocBoeH H H  TexH O Jicrnn  npon3BOÄCTBa aa ioM H - 
HneBbix aH O ÄH poßaH H bix KOKH.nen TpyÄOeM KOCTb b p a cn eT e  
Ha OÄHH KOKHÄb HeH3Öe>KH0 CHH3HTCH.

J X  O B H ejpeH H H  B n p 0 «3B 0Ä C TB 0  KapyceÄbHO-KOKHÄbHOH Ma- 
THMHbl B TeXHOÄOrHneCKOM IIHKÄe n o  H3rOTOBJieHHK> OTÄHBOK 
yn acT B O B an o  T p n  n ea oB eK a : Ha 3aaH BK e KOKHaeft o ä h h  n eaoB eK , 
na BHÖHBKe OTÄHBOK OÄHH HeaOBeK H OÄHH nOÄCOÖHblH paÖOHHH. 
R m ti o ö e c n e n H B a a a c b  n poH 3 B 0Ä H TeabH ocTb  180 o tä h b o k  b nac. 
K anyceÄbH O -K O K H ÄbH an  M am nH a npm 33ÄHBKe M e T a a a a  Ha ä b y x  
n o 3 «n n H x  oöec n en H B a eT  800  s b ä h b o k  b n a c  (b  p a cn eT  npHHHTO 
600  3a.ÄHBOK b n a c ) .

M a u iH H y  oöcH yiK H B aiO T  n B a  n e jioB eK a . ToTO B b ie o tä h b k h  
TpaH cnopTnpyiO TC H  b o ö p v Ö H o e  O Tu eaeH n e n pn  n oM o m n  CKpeö- 
k o b o to  T p a H cn o p T ep a . O u n a  KapyceÄbH o-K O K H ÄbH an  M am nH a 
n p n  ÄByxcM gH H O M  pencnM e p a ö oT b i h  KOSiM miXHeHTe n cn oÄ b a o - 
BaHHH p a ö o n e r o  BpeMeHH Ha 7 5 — 8 0 %  o öecn en H B a eT  n p oeK T H y io  
n p o rp a M M y  3aBO Äa. TaKH M  o öp a 3 0 M . n oTp eÖ H ocT b  b n p o «3 B O Ä - 
CTBeHHbix p a ö o n n x  coK p am aeT C H  c 18 ä o  4 nen., « ä h  b 4 ,5 pa3a . 
C Ä eÄ O B iTeÄ bH O , ’ aTnaTb i na a a p a ö o T H y io  n a a T V  c  H anH caeH H ÄM « 
coK pam a ioTC H  c 27 ,6  ä o  5 ,7  tm c . p y ö .,  h äh  b 4,8 p a3 a . B  p a cn eT e  
ne ynTeH b i 3aTpaTb i, cB usaH H bie c sK cnnyaTau -H en  h peMOHTOM 
pynHblX KOKHÄbHblX CTHHKOB. B  TO >Ke BpeMH B p a cn eT  npnHHTH 
roÄO B bie 3 aTpaTb i, CBsmaiiHbie c o  s K c n a y a T a iiH e n  n peMOHTOM 
Kapyce.ÄbHO-KOKHÄbHOH M am nH bi: 3 a T p a ™  Ha peMOHT 260 p y ö ., 
na n oTpeÖ Ä eH H e 77 ,4  tm c . m 3 cn ca T o ro  B 0 3 Ä yx a  '155 p y ö .,  aM op- 
TH 3annonH bie OTnncÄeHHH 1350 p y ö .

H M erom n e cn  onbiTH bie ÄaHHbie CBHÄeTeÄbCTByiOT 0  tom , h to  
b aÄtoM HHneBbie aH O u npoß aiiH b ie  k o k h ä h  sKOHOM iinecKn BbiroÄHO 
OTÄHBaTb n yryH H b ie  p e r a n u  ö o i e e  c ä o jk h o h  K O H tjw ryp am in , 
T p e ö y ro m n e  npHMeHeHHH n ecn aH b ix  CTepiKHen.

K a n  n oK aaH B aiO T  'HeKOTopbie n peÄ B apH Teab H b ie  h to d h  npOBe- 
ÄeH H on p a ö o T b i n o  c o 3 Ä a H n io  yn a cT K a  ä ä h  ÄHTbH c ä o jk h h x  
aaioM H H H eBbix ÄfeTaÄeft M O TopH on rp y n n b i Ha M h h c k o m  m o top h o m  
3aBOÄe, npnM eH eH H e am oM nH H eBbix aH O ÄnpoBaH H bix k o k h ä c h  
cöecn eH H T  n e T o a b K o  ö o Ä b m o ft  p o c T  npoH 3 B O Ä «T eÄ bH ocTH  T p y u a , 
cHHJKeHne a a T p a T  « a  H3roTOBJieHne KO Knaeft, h o  . 3 H anHTeabHo

CHH3HT ÖpaK n o  nopHCTOCTH OTÄHBOK. YCTpaHHiOTCH HeÄOCTaTKH, 
cBH3aHHbie c  S K c n a y a T a u n e n  rp 0 M 0 3 Ä K n x  n yryH H b ix  KOKnaen 
n a  cn eu n aÄ b H b ix  KOKnabHbix cTaH K ax , H M eiom n x  HH3Kyio n p on 3 - 
BOÄHTeabHOcTb (ß c e r o  25— 50 saaH BO K b  n a p ).  JTmKBHÄHpyiOTCH 

H 3Änm H ne T ex H o ao rn n ecK H e  o n e p a u n n , ocym ecT B Ä H B rn n ecn  n e p e Ä  
H anaaoM  p a ö o T b i: on a cT K a  K pacK n  c  p a ö o n e ft  n oß ep xH ocT H
n y ry H H o ro  k o k h ä h , o cTaB m eftcH  o t  n p eÄ in e cT B y iom eH  33ä h b k h , 
H aH ecenH e > «apocTO H B H x KpacOK, p a 3 o rp e B  k o k h ä h  ä o  250° 
n yTeM  npoBeÄeHHH 7— 9 x o ä o c t m x  33ä h b o k  h t . ä . B a a r o u a p a  
ö b icT p o ft KpH CTaaaH3apHH cn a a B a , npO TeK arom eft b aaioMHHHeBOM 
aHOÄnpoBaHHOM KOKHae, o t ä h b k h  noaynaiO TCH  c  ö o a e e  M eaK o fl 
C T p yK T yp on  M eT a a a a  c  noBbim eH H oft naoTHOCTbio h aynm nM H  
MexaH'HneCK'HMH CBOHCTBaMH.

P a c n e T  s k o h oM nn ecK oft 3 (p (p e K T H B H o c T ii Ha n p oeK T H y io  n p o ­
rp a M M y  yn acT K a  n o  14 HanMeHOBaHHHM a e T a a e ft  n oK a3b iB aeT  
MHHHMaabHblft SKOHOMHneCKHH 3(J)4)eKT B cyM M e 106,6 TbIC. p y ö . 
b r o Ä . n p n  3T0M  K anH TaabH bie 3 aTpaTb i Ha n p n oöp eT eH H e  
H M0HT3JK OÖOpyÄOBaHHfl COKpaTHTCH Ha 23,0  TbIC. p y ö .  r iO T peÖ - 
HOCTb b npoH3BOÄCTBeHHbix n a o m a Ä H x  n o a  ynacTO K  yM eHbm aeTCH 
ö o a e e  neM b 2 pa3a .

C paB H H TeabH bie ÄaHHbie H3MeHeHHH T e K y m n x  3 aT p aT  b p a 3p e 3e 
O TÄeabH bix saeM eHTOB npH B eaeu b i b T a ö a . 2.
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M o a e j i b H a a  o c H a c T K a  . 
H 3 r o T 0 B J ie H H e  p aö O M H X  

K O K H jie ft  (K O M n J ieK T W ) 

O u iH B K a  a e T a a e f t  . , . 
B  t o m  HHCJie: 

3 a p a 6 o T H a a  n j i a i a  

paÖ O H H X  C H3MHC- 
J ieH H flM H  . . . .  

3 J ie K T p o 9 H e p r H a  (H 3 -
M e p e n a  b  k s t t iI h )

C >K aT H ft B 0 3 J iy X  (H 3 -

M e p e H  b  m ? )  . . 
T e x H H H e C K a s  B o n a  

(H 3 M e p e n a  b  m ? )  
p e M O H T  O Ö O p y Ä O B a ­

H H fl (e Ä H H H U b l

c j i y w ö ) .....................
a M 0 p T H 3 a U H 0 H H b ie  

O T H H C J ieH H fl . .

113

56  

2 2 7  5 00

112

2  8 05

5 7  6 30  
8 4  7 69

7 4  2 5 6  

2  0 4 8

2  921  

5  5 44

160

18

2 3 2 ,2

1 2 ,5

3 6

1 9 2 9

7  7 33  

3 3  4 67

2 8  4 7 4

511

2 7 6

939  

3  2 67

+ 4 7

- 3 8  

- 2 2 7  5 0 0  

+ 2 3 2 , 2  

+  1 2 ,5

- 7 6

- 8 7 6

- 4 9  8 97

- 5 2  3 0 2

- 4 5  7 82  

- 2  0 4 8  

+ 5 1 1  

+  2 76

- 1  9 8 2  

2  2 7 7

145  2 0 4 4 3  129 - 1 0 2  0 75

1 3 H a n o M  ,  +  • O T M e q e a o  y B e j iH n e H H e ,  a  3 H aK O M  ,  

3aTpat.
—*  —  y M e H b iu e H H e

y c a o B H o - r o Ä O B a H  sk oh om h h  c o c T a B a a e T :  145 204— 43 129 p y ö . =  

=  102 075 p y ö .
K a K  b h ä h o  H3 npHBeaeHHOH TaöaH H b i, 3 aT p aT b i Ha M o a ea b H y io  

o cH a cT K y  coKpam aiO TCH  c  2805 ä o  1929 p y ö . ,  t .  e. H a 3 0 ,8 % . 
P a 3 M ep 3 THx s a T p a T  aaßHCHT Ka K o t  eÄHHOBpeM eHHbix 3aT p aT  
Ha H3TOTOBaeHHe M o a e a e fl h CTepiKH eBbix nrnnKOB, TaK  h o t  c p o x a  

cayiK Ö b i nocaeÄ H H X .
H a  o ä h o  H a n M eH O B a H n e  Ä e T a a e ö  ä ä h  o tä h b k h  n y r y H H b ix  

p a ö o n n x  K O K H a en  H c n o a b 3 y e T c n  o ä h h  K O M n a eK T  M o a e a e ft , 
co cT O H rn n ft  H3 n e T b ip e x  M o a e a e f t  h o a H o r o  K O M n a e K T a  c T e p a c H e -  

BblX HUIHKOB (2  m T .-). A ä H O TÄH BKH  OÄHOTO K O M n a e K T a  aa iO M H - 

H H e ß o ro  p a ö o n e r o  k o k h ä h  n c n o a b 3 y e T C H  o ä h h  K O M n a eK T  M a c T e p -  

KOKHÄH, COCTOHm nft 'H3 Ä B y X  K O K H Ä eft H o ä h o t o  K O M n a eK T a  

C T ep >K H eB b ix  h ih h k o b  (2  m T . ) .  T a K H M  o ö p a 3 0 M ,  3 a T p a T b i 

Ha M o a e a b H y io  o c H a c T K y ,  n p a x o A H m H e c H  H a  r o a  p a ö o T b i ,  x a p a K - 
T ep H 3 y io T C H  aaH H b iM H , n p H B ea eH H b iM H  b T a ö a .  3.

B  p a cn eT  npHHHT HopMaTHBHbift cp o K  cay jK 'öb i M a c T e p -KOKHÄH 
5 a eT . B  aeftcTBHTeabHOCTH e r o  CTOÜKOCTb co cT a B a n eT  20 0 0 0 —  
25 000 33ÄHBOK, a noTpeÖHOCTb b p aöon H X  k o k h ä h x  Ha ro a o B o ft  
Bb inycK  a e T a a e ft  c o cT a B a n eT  B cero  160 KOMnaeKTOB (c  yneTOM  
B0 3 MO>KHoro Ö paK a m p e s e p B a ).  TaKH M  o ö p a a o M , cp oK  c a y H iö u  
M acTep-K O K H aeii n p axT iin ecK H  He orpaH H neH .

n o  a a H H M M  M h h c k o t o  m o to p h o to  3 a B o a a  eT O H M o e T b  o a H o r o  

K O M n a eK T a  k o k h ä h  c o c T a B a n e T  4 2 0 — 6 0 0  p y ö .  h ö o a e e .  K a «  n o K a -  

3 a a n  a a ö o p a T o p H b ie  H c c a e a o B a H H H  h npaKTHneCBHe aaH H bie, 
CTOÜKOCTb n y r y H H o r o  k o k h ä h  rfa oTaH BK e H eK O T op u x  aaioM HHHe- 
Bbix C Tep>K H eB b ix  a e T a a e ft  B b irn e  c t o D k o c th  aa ioM H H eB oro
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Moae^H MeTa^HMecKwe . 400 3 14 5600 1867 _

CTep>KHeBbie aiuhkh Ae-
peB SH H b ie...................... 134 2 14 1876 938 14 1876 938

MaCTep-KOKHAH............... 354 5 ”” — 14 4956 991

7476 2805 6832 1929

aHOÄHpOBaHHOrO KOKHÄH Ha 20— 40% . OäHBKO CTOHMOCTb H3TO- 
TOBjieHHH aJHOMHH«eBbix aHo,^HpoBaHHbix KOKHaeft, n peÄ H a3H anen - 
Hbix ä j ih  o t ä h b k h  s t h x  a e T a a e ft ,  M eH büle c t o h m o c t h  n yryH H b ix  
b 8 ,5 — 13 pa3.

KaJibKyjiHUHH 3 a T p a T  Ha H3rOTOBJieHHe ajiiOMHHHeBbix KOKH­
a e ft  ä j ih  KOKH ÄbH oro y n a cT K a  M h h c k o f o  M O TopH oro  a a B o a a  
npH B eÄ eH a b  Taöa. 4.

T a ß J i H i i a  4

gUeMeHTH saipaT

3aTpaTU b py6.

hs toaoboA
BbinycK 

160 KOMn- 
AeKTOB

Ha OÄHH 
KOMnaeKT

UJHXTOBbie MaiepHaAH (3a BbiqeTOM B03BpaTa) . .
MatepnaAbi aa »  aHOAHpOBaHHH kokhacA ...................
3apa6oTHaa nAaia c HaMHCAeHHHMH:

b tom  MHCAe sapaöOTHaH nAaTa ocHOBHaa . . .
SAeKTposHeprHH1 ............................................................
AMOpTH3aUHOHHbie OTMHCACHHfl.......................... ...  .
UexoBbie pacxoAbi (öes  HaqncAeHHft Ha aapnAaiy, 

SAeKTpOBHepTHH H aM0pTH3aUH0HHblX OTMHCAe-
hhA), cocTaBAfliomHe 220% ot ochobhoA 3apnAaTti

557,3
52,26

2177,5
1872,0

65,39
761,7

4118,4

3,48
0,33

13,61
11,7
0,41
4,76

25,74

7732,6 48,08

B uiHXTOBKy cnaaB a A19, HcnoAbayeM oro ä ä h  H3roTOBaeHHR 
KOKHaeft, BXOÄIHT 7%  nepBHHHOTO aÄIOMHHHH, ll4%  CHÄyMHHa 
H 79% BTOpHHHOTO aÄKJMMHHeBOTO OTÄaBa BbmieÄUIHX H3 CTpOH 
KOKHÄeft. BTOpHHHbie cnÄaBbi M oryT Hcnoab30BaTbCH HeorpaHH- 
weHHoe nn cao  pa3. He3iiaHHTeabHbie ÄOÖaBKH MeTaaaHnecKoro 
MarHHH cvmecTBeHHO He b ä h h i o t  Ha yBeÄHneHHe c t o h m o c t h  

KOKHÄeft. KpoM e cnÄaBa A19, m o jk h o  Hcnoab30BaTb h  Ä pyrn e 
CnÄaBbi Ha aAIOMHHHeBOft OCHOBe, OÄHaKO 3aTpaTbI Ha H3TOTOB- 
ÄeHHe KOKHÄeft ö y a y T  npHMepHO OÄHHaKOBbiMH. A ä h  OÄHOro 
KOMriÄeKTa aAIOMHHHeBOrO KOKHÄH, KaK BHÄHO H3 KaabKyÄH'ÄHH, 
Ha MaTepnaÄbi, ncnoab3yeM bie npn aHoanpoBaHMH, pacxOÄyeTCH 
0,33 pyö . K  h h m  o t h o c h t c h :  3aTpaTbi Ha 5%-Hbift pacTBop 
cepHoft KiicÄOTbi b  pacneTe 7 a  Ha o ä h h  k o k h m , n p n  s t o m  pac- 
TBOp MOJKHO HCn0Äb30BaTb 3 pa3a| aaTpaTbl Ha XpOMOBblfi 
aHTHÄpHÄ 1H3 p a cn e ia  5 a Ha 1 a  pacTBopa; 3aTpaTbi Ha TexHH- 
necKyio BOÄy H3 pacneTa 1,08 jk3 Ha o ä h h  KOK«ab, a TaKJKe 
3aTpaTbi Ha HeKOTopbie a p y rn e  BcnoM orareÄbHbie MaTepnaÄbi. 
TpyÄoeMKOCTb H3roTOBÄeHHH o ä h o t o  KOMnaeKTa k o k h ä h  cocTaB- 
ÄHeT 17,5 HeA-H\ Ha naaBKy M eTaaaa, 3aaHBKy Maerep-KOKHaeft, 
npOTHJKKy H OHHCTKy OTÄHBOK —  3,5 HeA-H\ MOÄeÄbHbie paÖOTbl, 
MexaHHnecKyio h  caecapH yio  oßpaöoTK y •—  8,75 neA-n; aHoampo- 
BaHHe k o k h ä h  —  b  cpeaHeM 5,25 neA-H. TpyÄoeMKOCTb aH O a«- 
pOBaHHH MOJKHO 3HaHHTeÄbH0 CHH3HTb npH yCÄOB'HH p63KOTO 
yBeaHneHHH oö+eM a BbinycKa KOKHÄeft.

P acxoÄ  3ÄeKTpo3HeprHH b  pacneTe Ha o ä h h  KOMnaeKT k o k h ä h  

cocTaßaneT 45,5 k b t - h :  Ha naaBKy MeTaaaa b  saeKTponenn
40 K B T - H , SÄeKTpOX'HMHHeCKOe OKCHÄHpOBaHHe 3 K B T - H  H Ha 3KC- 
nayaTauHK) ueHTpoßejKHbix b o ä h h h x  HacocoB 2,5 k b t - h .  ycaoBHO- 
nocTOHHHan nacrb nexoBbix pacxoÄOB ocTaeTcn öe3 H3MeHeHHft.

T e n y m n e  3 a T p a T b i ,  cB H 3 aH H b ie  c  H 3 ro T O B Ä eH H eM  a e T a a e f t  

n a  K a p y c e a b H O -K O K H Ä b H b ix  M a n iH H a x , yM eH b iu a iO T C H  n o  c p a B H e ­

H H io  c  H 3 T 0 T 0 B a e H H e M  3 t h x  a e T a a e f t  H a  c n e i iH a a b H b ix  K O K H abH b ix  

C T a H K a x  c  84 800 ä o  33500 p v 6 . ,  h ä h  b  2,2 p a 3 a .  I lo T p e Ö H o c T b  

b  a ß o p yÄ O B a H H iH  c o K p a m a e T C H  c  14 ä o  3 e a H H im , h ä h  b  4,7 p a 3 a .  

C yneTOM b m c o k o t o  TeMna paÖOTbi KapyceabHO-KOKnabHoro noay-

a B T O M a T a  m o ä - 4516 H a e r o  o 6 c a y jK H B a H H e  ö b ia o  n p e a y c M O T p e H O  

T p H  n e a o B e K a :  o ä h h  n e a o ß e K  H a  3 a a H B K e , o ä h h  n e a o ß e K  H a n p o - 

C TaH O B K e C T ep jK H e ft  h  o ä h h  n e a o ß e K  n o a M e H H b ift .  H a c n e im a a b -  

H blX  KO K H ÄbH blX  C T 3 H K aX  B Ä eÜ C T B y iO m eM  n pO H 3B O Ä C TB e HCnOÄb- 

3 yeT C H  Ä ß a  n e a o B e K a :  o ä h h  H a 3 a a H B K e  h  o ä h h  H a n p ocT a H O B K e  

C T e p jK H e ft . Ohh JKe n e p H o a n n e c K H  H a H o cH T  jK a p o c T O Ü K H e  K pacK H  

H a p a ß o n n e  n o ß ep x H O C T H  K O K H ae ft. B p a c n e T e  H a  r o a o B o i i  B b in ycK  

ÄHTbH nO TpeÖ H O C Tb  B OCHOBHblX npO H 3B O ÄC TB eH H bIX  paÖOMHX

c o K p a m a e T C H  c  56 ä o  18 n e a . ,  h ä h  ö o a e e  n eM  b  3 p a 3 a . 

H e c M O T p n  H a p o c T  c p e a n e f t  o c h o b h o ü  a a p n a a T H  o a H o r o  p a ö o -  

n e r o  H a 15,8%, a a T p a T b i  n o  3 a p a ö o T H o f t  n a a T e  c  H anH caeH H H M H  

yM eH b iu a iO T C H  c  74256 ä o  28474 p y ö .  h ä h  ö o a e e ,  neM b  2,6 pa3 a . 

B Ä e f t c T B y io m e M  n p oH 3 B O Ä C T B e  K O K n a b H b ie  craHKH b  p a c n e T e  

H a nporpaMMy n o T p e ö a m o T  227500 k b t -h  s a e K T p o s H e p n H H  H a cyM- 
M y  2048 p y ö .

K apyceabH O -K O K H abH b ie n oayaB TO M aTb i p a c x O Ä y io T  232 200 m3 
CJK aToro B 0 3 a y x a  b  t o ä  Ha 511 p y ö .  h  TexH H necKO ft b o ä h  ä ä h  o x - 

ÄaJKÄeHHH KOKHaeft Ha c y M M y  276 p y ö .  b  t o ä .

PeMOHraan c ä o j k h o c t b  oöopyaoBaHHH yMeHbiuaeTCH c 112 
ä o  36 eÄHHnn. CooTBeTCTBeHHo yMeHbiuaiOTCH 3aTpaTbi Ha peMOHT 
c 2921 ä o  939 pyö., h ä h  öoaee n eM  b  3 pa3a. B CBH3W c  yMeHb- 
rneHHeM c t o h m o c t h  oöopyaoBaHHH c h h j k 3 io t c h  T aK *e  3aTpaTbi 
Ha aMopTH3anwoHHbie OTHHcaeHHH c 5544 ä o  3267 pyö., 
häh Ha 41 %.

S H anH TeabH bift 3K0H0MHnecKHft 3 (})({)eK T  oÖecnennBaeTCH 
o t  ÄHTbH ÖpoH 30Bbix aBTOMOÖHabHbix a e T a a e ft  B aÄIOMHHHeBbie 
aHOÄHpOBaHHbie KOKHÄH B CpaBHeHHH C ÄHTbeM IHX B pa30Bbie 
3eM ÄHHbie 4>OpMbI.

P a c n e T  3KOHOMHnecKoft 3(}H})eKTHBHOCTH n o  C03ÄaB aeM 0M y 
y n a c r e y  M h h c k o to  a B T o a a B o a a  n o  roÄO BO M y B b in ycK y  ä h th x  
Ö poH 30Bbix 3aroTOBOK a e T a a e ft  rp y n n b i «B T y a o K »  Ä a e T  skoh om h- 
necKHft 3 f})(j)eK T b cyM M e 26 587 p y ö .  r ip n  s to m  ocHOBHan sk oh o- 
mhh n oayn aeT C H  3 a  cn eT  p e 3 K o ro  noBbim eHHH T o n H o c ™  a«TbH  
m coK pam eH H H  npnnycK O B  Ha M exaH H necK yio  o ö p a ö o T K y . 

H 3M eH eH H e T e K y m n x  3 a T p a T  b p a 3 p e 3 e  O TÄ eabH w x  saeMeHTOB 
npH BeaeH O  b Taöa. 5.
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MOACAbHafl OCH3CTK3................. 1667 486 -1181
<S>OpMOBOHHafl CMecb (H3.Vie-

pena b m ) ...................................... 210,1 1995 — — -2 1 0 ,1 -1 9 9 5
AaiOMHHHeBbie aHOÄHpOBaHHbie

KOKHAH (KOMriAeKTbl) . . . . — — 45 2160 + 4 5 +2160
3apa6oTHaa nAaTa c HaqHCAe-

HHHMH (B HOpMO-H) . . . . 18 500 12 725 14 700 9738 -3 8 0 0 -2987

1 3naK0M „ +  • OTMeqeno yßeAHHeHHe, 3Hb k o m — • yMeHbuieHHe.

y c a o B H O -rO Ä O B a n  s k o h o m h h  c o c T a ß a n e T :  72 844— 46 257 p yö .=  
= 2 6  587 pyö.

B Ä e ftcT B y io m e ft T exH oao rH H  H3 13 HaHMeHOBaHHft a eT a a e ft  
iiHTb (JiopMyeTCH n o  M eTaaaH necKH M  M oaeaH M  n pn  c t o h m o c t h  

o a H o ro  KO M naeKTa 156,7 p y ö .  h  BOceMb HaHMeHOBaHHft n o  aep e- 
b h h h w m  M oaeaH M  n pn  c p e a H e ft  c t o h m o c t h  o a n o r o  KOMnaeKTa 
36,8 p y ö .  J lH Tb ie 3aroTOBKH h s t o t o b ä h i o t c h  b  o a h o ä  on oxe  
c npHMeHeHHeM ÄOJKaeBoft aanrnnn  M e T a a a a  b  aHTHHKOByio 
n au iy , cKOM noHOBaHHyio c  neH TpoBbiM  CTepjKHeM . H o  h o b o ü  

TexH oao rH H  M acTep -K O K iiab  c o c t o h t  H3 u e a b H o ro  n yryH H oro  
k o k h ä h ,  CTOHMocTb H3roTOBÄeHHH K O T o p o ro  co cT a B a H eT  186 pyö. 
EaHHOBpeM eHHbie s a T p a T b i Ha H3TO TOBaeH iie 13 MacTep-KOKMaeft 
cocTaBÄH iO T 2418 p y ö .,  a  c  yneTOM  HopM aTHBHOro c p o K a  caya töb i 
5 a e T  T e K y m n e  ro a o B b ie  a a rp a T b i cocTaBÄH iO T 486 p y ö .  BMecTO 
3 a T p a T  Ha M o a e a n  n o  a e ft c T s y io m e ft  T exH oao rH H  1667 pyö. 
H a  roaO BO ft B b inycK  aHTbn nOTpeÖHOCTb b p a ö o n H x  k o k h ä h x  

o n p eaean eT C H  b K oan n ecT B e  45 u i t .  ( c  yneTOM  p e 3e p ß a  m  b ,03M ojk- 

H o ro  ö p a « a  npH  H3roTO B aeH H H ). H e 3HanHTeabHbift oöbeM  
B b inycK a KOKHaeft n p e a o n p e a e a H e T  cpaB H H TeabH o BbicoKyio 
CTOHMOCTb H3rOTOBÄeHHH OÄHOTO KOKHÄH. H a  TOÄOBOft BbinyCK 
sa T p a T b i Ha HaroTO BaeH H e KOKHaeft o n p e ae an io T C H  b cyMMe 
2160 p y ö . T a K H e  JKe npHMepHO 3aT p aT b i Ha « 3r 0 T 0 BaeHHe k o k h - 

a e ft  ö y a y T  n pn  O TaiiBK e h x  b 3eMÄHHbie 4>opMbi n o  aepeBHHHbiM 
M oaeaH M  c  npHMeHeHHeM n e c n a iib ix  CTepjKH eft. O a H a x o  aHTbe 
b aeMÄHHbie (jiopMbi He o öecn en H B a eT  TpeöyeMoro K an ecT B a  k o k h -
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jieft, a nosTOMy «3roTOBJieHHe h x  ÄaHHbiM MeTOÄOM Heuejieco- 
o6pa3HO.

He3HaqHTejibHuft oß ieM  BbinycKa yuacTKa npeÄonpeÄeJiaeT 
Heae^ecoo6pa3HOcTb HcnoÄb30B3HMH KOKHÄbHoft MaiiiHHbi Ha o t -  
flHBKe ÄeTajieft. O tä h b k h  b uaHHOM cjiynae Ha»6ojiee aejieco- 
oßpaaHO HaroTOBJiHTb BpyuHyio Ha CTeH^e npocTOft KOHcrpyKUHH, 
HMeiomeM eMKocTb ä jih  nocTOHHHO-unpKyÄHpyioiueft b o ä h .  
TeMnepaTypa nOMemeHHoro b BOÄy BbupaxHoro k o k h ä h  He npe­
BbiuiaeT b nepHOÄ 3aÄHBKH 350°. TaKoft KOKHJib oßecneuHBaeT 
HaÄeJKHyio ßbiCTpyio KpHCTaJiJiH3auHK> cnaasa h 3aTBepÄeBaBne 
OTÄHBKH. OtJIHBKH H3BÄeK3IOTCH nOBOpOTOM KpblUIKH C KOKHÄeM 
Ha 180°, npH 3 to m  OTJiHBKa noÄ ÄeftcTBueM coßcTBeHHoro Beca 
BbinaÄaeT H3 k o k h ä h  Ha ckäH 3 . HcnoÄb30BaHue CTepjKHeii 
C UeHTpOBbIMH BeHTHÄHUHOHHblMH KaHaJiaMH nO'HTH nOÄHOCTbKJ 
/{HKBHÄHpyer ra30Bbie paKOBHHbi, HMewmHecH b o t j i h b k b x ,  

H3roT0BÄeHHbix no ÄeßCTByiomefi TexHOÄorHH. npn ÄHTbe b k o - 
KHÄb npnnycBH Ha MexaHHuecKyio o6pa6oTKy no BHyTpeHHefi 
H HapyjKHOH nOBepXHOCTH OTÄHBOK COKpaiUalOTCH B CyMMe c 7,5 
ä o  4,5 m m , m äh Ha 40% . CooTBeTCTBeHHO o t x o ä h  MeTanna 
b crpy>KKy conpamaioTCH c 62,7 ä o  37,6 t .  n pn  c to h m o c th  1 t  
6poH3bi MapKH Bp. O U C  5-5-5 —  685,9 py6., a 6poH3bi MapKH 
Bp. O ®  10-1 —  4855,5 py6. cyMMapHbift SKOHOMmecKHn stJi^eKT 
3a cneT noBbiuieHHH t o h h o c t h  ÄHTbH cocTaBÄHeT 22,6 t h c .  py6. 
p roÄ. HapHÄy c s th m  coxpamaeTCH TpyÄoeMKocTb TOKapHofi 
n <J>pe3epH°H o6pa6oTKH ueTaueft c 11 900 ä o  10 300 nopMO-n,

h äh  Ha 14%. 3aTpaTbi no 3apa>6oTHOft nuaTe c HauHCÄeHHHMH 
coxpamaiOTCH c 6500 äo  5600 py6.

X o t h  n p eÄ ycM O T p eH o  o cym ecT B Ä H T b  ÄH Tbe 6poH 30B bix  3aroTO - 
BOK BpyHHyiO Ha KOKHÄbHblX CTeHÄHX, TeM He M eH ee npOH3BOÄH- 
TeÄbHOCTb T p y Ä a  paßoH H x B 0 3 p acT aeT  Ha 50% h 3aTpaTb i n o  a a - 
paßoTH O fi n n a T e  c  HauHCÄeHHHMiH co n p am a ioT C H  c 6257 
äo  4175 p y ß ., h ä h  Ha 33,7%.

TexH H K0-3K0H 0M H H ecKH e n p eH M ym ecT B a  T e x H o n o rn n e o K o ro  
n p o u e c c a  ÄHTbH u epH b ix  h UBeTHbix cnuaBOB b anioM HHHeBbie 
aH O ÄnpoBaH H bie k o k h ä h  n o  cpaBH eH H io c  ÄpyuHM H M e io n a M n  
ÄHTbH ß eccn op H b i. O cHOBHan 3 a Ä a u a  3aKÄiOHaeTCH b to m , uToßbi 
MaKCHMaubHO pac iu n p H T b  H O M eH K ÄaTypy o tä h b o k  ä ä h  nepeB O Äa 
n a  HOBbift TexHOÄOTHuecKHft n p o u e c c . B H eu p eH H e KOKHÄbHorö 
ä h tb h  H an  6onee u e Ä e c o o 6 p a 3 H o  o cym ec rB Ä H T b  b M accoBOM  
H KpynHOCepHHHOM npOH3BOÄCTBe c fiOÄblUHM OÖ-beMOM B b inycKa 
O ÄH opoÄH bix  Ä eT a Ä e ft . B M ecT e  c TeM  H eoß xoÄ H M o  n p o B e c ra  
ßOÄbiHHe 3KcnepHM eHTaÄbHO-HCCÄeÄ0BaTeÄbCKHe p a ß o rb i b ueÄHX 
O T p a 6 o m n  p e *H M O B  O T * H ra  Ä eT a Ä e ft , noBbiuieHHH h x  npouHOCTH 
H ÄOÄFOBeHHOCTH B 3KCnÄyaT3UHlH. H a OCHOBe ÄaHHOH TeXHOÄO- 
th h  H a n ß oÄ ee  u eÄ ecoo6 p a 3 H O  C03Ä3.Tb H ecxoÄ b K o  T H n op a3 M epoB  
KOKHÄbHblX n O Äy aBT0M 3T0B BbICOKOft npOH3BOÄHTeÄbHOCTH, 
KOÄHHeCTBOM TeXHOÄOTHHHblX ÄBH TaTeÄeft, C MaKCHM3ÄbHbIM 
KOÄHHeCTBOM TeXHOÄOrHHHblX B ’H3rOTOBÄeHHH H H3Äe>KHbIX B 3KC“ 
n ÄyaTauH H  H opM aÄH 30BaH H U x y3 Ä0 B  h Ä eT a Ä e ft ,

y flK  629.113:621.867

Y C T O H O B K a  O B TO M a TH H e C K O rO  H a B e i U M B O H M S I  M  C H S I T M S I  r p y 3 0 B

c  n o f l ß e c H b i x  K O H B e n e p o B

H. T. TA P A M A K H H

r o p b H O B C K M H  a BT O 3 a 0 O f l

U  A rOPbKOBCKOM aBT033BO Äe b u e x e  K o p o ß o K  n ep eu a u  
*  *  M o T o p H o r o  K o p n y c a  BH eupeH a ycTaH O BKa ä ä h  aBTOMaTH- 
u e o K o ro  HaßeuiHBaHHH K o p o ß o K  n ep eu a u  c  ueH TpaÄbH biM  ropM O - 
3 0 M 3 b to m o 6 h ä h  rA3-51A Ha cn eu u aÄ b H b ie  n oÄ ß ecK H  M eu cu exo- 
b o t o  n o Ä B e c H o ro  rp a H c n o p T H o ro  KO H Beftepa, KO Topbift CÄyjKHT 
ä ä h  n ep eu a u H  h x  b u e x  cß op K H  Ä B u raT eu e ft.

B uexe cfiopun ÄBuraTeueft BHeupeHa ycTauoBKa ä ä h  aBTOMa- 
TuuecKoro c ieM a  yKa3aHHbix KopoßoK noÄBecHoro TpaHcnopTHoro 
KOHBeftepa.

A o  aBTOM aTH3auHH n p o u e c c a  HaBeuiHBaHHH K o p o ß o K  n ep eu a u  
C UeH TpaÄbH biM  T0pM 030M  Ha nOÄBeCHOH TpaHCnOpTHblft KOHBeftep, 
3t h  on ep au H H  BbinoÄHHÄHCb c  npuM eH eH H eM  p y u H o ro  T p y u a .

C BH eupeH neM  aBTO M aTH 3upoBaH H bix ycTaHOBOK onepauH H  
HaßecKH  h c h h th h  BbinoÄHHiOTCH aBTOM aTHuecKH, ße3  yuacTHH 
paßOHHX.

CßopuiHK KopoßoK nepeuau, paßoTaiom Hft na oKOHuaTeÄbHofl 
onepauHH,CHHMaeT coßpaHHyio KopoßKy nepeuau c  ueHTpaÄb­
HbiM T0pM030M C TeÄeiKKH cßopOHHOTO KOHBeftepa Ha CKÄH3, 
nepeÄBHraeT xop oß K y  no CKJiH3y Ha npoÄOÄbHbift uiaroBbift 
TpaHcnopTep, pacnoÄO>KeHHbift Ha ypoBHe cKÄH3a h cßopouHoro 
KOHBeftepa, h ycTaHaBÄHBaeT ee b onpeAeÄeHHoe nonoiKeHHe.

Bce 9TH ÄBHJKeHHH cßopiUHK BbinOÄHHeT He OTXOÄH o t  paßo- 
nero MecTa, TaK Kau uiaroBbift TpaHcnopTep pacnoÄOJKeu 
napaÄÄeÄbuo cßopouHOMy KOHBeftepy.

C u ia ro B o ro  T p a H c n o p T e p a  K opoßK H  n e p e u a q  c  ueHTpaÄbHbiM  
T0pM 030M  nepeu a ioT C H  Ha iiÄO iuau-Ky H H eBM aTH H ecKoro noÄ"beM - 
HHKa ä ä h  n oÄ i>eM a  h HaBeuiHBaHHH Ha n oÄ ß ecK H  T p a H cn o p T H o ro  
KOHBeftepa. riH eBM aTH uecK H ft nOÄ'beMHHK h u ia roB b ift T p a H cn op T ep  
npHBOÄHTCH B ÄeÜCTBMe aBTOMaTHUeCKH.

H a KajKÄOft cneuHaÄbHoft noÄBecKe ycTaHOBueH KyÄauoK, 
a Ha cneunaÄbHbix KpoHuiTeftHax, npHKpenÄeHHbix k ßaÄKe 
noÄBecHoro KOHBeftepa, ycTaHOBÄeHbi pbiqaucHbie SÄeKTpoorpa- 
KHHHTeÄH nnna BK-211. IlpH  noÄXOÄe nousecKH k MecTy Haße- 
üiHBaHHH KopoßKH nepeuau KyÄauoK Ha*HMaeT Ha pbiuar 
SÄeKTpoÄaTHHKa, KOTopbift ÄaeT c h th h ä  uiaroBOMy TpaHcnopTepy 
ääh ouepeÄHOft noÄauH KopoßKH nepeÄau Ha nÄOiuaÄKy nHeBMa- 
THuecKoro noÄteMHUKa.

Bo BpeMH Ä a u b H e ftu ie ro  ÄBHJKeHHH n oÄ ß ecK H  K yÄ au oK  najK H - 
M a e t  Ha p b m a r B T o p o ro  SÄeKTpoÄaTH H Ka, KOTopbift Ä a e T  c h th b ä

nKeBM aTH uecKO M y nOÄi>eMHHKy ääh  n oÄ i>eM a  K opoßK H  n ep eÄ a u  
Ha H eoß xoÄ H M y io  B b icoT y , o ß ec n eu H B a io iu y io  CBoßOÄHbift noÄX O Ä  
n oÄ ß ecK H  nOÄ yuiKH-npHÄHBbi K a p T e p a  K opoßK H  n ep eÄ a u .

Korua nOÄßecKa noÄXOÄHT nou yKa3aHHbie yuiKH KapTepa 
KopoßKH nepeuau, KyÄauoK noÄßecKH HaJKHMaeT Ha pbiuar 
Tperbero SÄeKTpoÄaTHHKa, KOTopbift ÄaeT cnrHau nHeBMara-

P mc. 1. MoMeHT aBTOMaTHuecKoro HaBeuiHBaHHH KopoßKH nepe- 
MeHbi nepeuau Ha cneuHaÄbHyio noÄßecKy n oÄ B e cH oro  T p a H cn o p T ­

H o ro  KO H Beftepa ä ä h  n ep eA a u n  b uex cßopK H  Ä B »ra T e Ä e ft .
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necKOMy itoaijeMHHKy aan oftycKaHHH naomäaKH noateMHHKa 
(pnc. 1). lüpft onycKaftHH naoiftaaKft rtoaieMHHiKa Kopo6Ka 
nepeaan c iieH TpaabH b iM  T0pM030M ocTaeTCH Ha asniKymeftcH 
noaBecfte noasecHoro KOHBeftepa, no «OTopoMy ofta nepeaaeTcn 
b uex cöopKH aBHraTeaeft, a naomaaKa noaieMHHKa onycKaeTCH 
b nepBOHanaabHoe noaoiKeHHe.

n p «  n o a x o a e  n oaß ecK H  c  KopoÖKOft n e p e a a n  k yCTaHOBKe 
aB TO M aT ftn ecK oro  c ie M a  K o p o ö o K  n e p e a a n  c H eirrpanbH biM  T op - 
M 030M , K O Topan  H axoa ftTCH  b ft e x e  cöop K H  a B H raT eae ft, 
K y a a n o K  n oaß ecK H  HaiKH M aeT Ha p b in a r saeK T poorp aH H H H T eaH  
THna B K -2 1 1 , p a cn o a o iK S H H o ro  Ha K pon u iT eftH e, a a iou ieM  cn rH a a  
nH eBM aTim ecK O M y noa 'be.viH H Ky Ha n o a ^ e M  n o ca a o n H o ft  n a o -  
m a a K ft. C K o p o c T b  aßHiKeHHH n o a t e M a  n o c a a o n n o ft  n ao m a a K H  
h  KO H Beftepa p a c c n m a n a  n o  BpeMeHH TaK, h to  K o ra a  n ocaaoH H an  
n a o m a a K a  a o c T H ra e T  C B oero  B e p xH e ro  noao iK eH H H , b s t o t  mo- 
MeHT n o a ß e c K a  c  K o p o ö K o ft  n e p e a a n  OKa3biBaeTCH H aa  n o c a a o n ­
Hoft n a o m a a K o ft ,  K o p o ö « a  n e p e a a n  H eM H oro npnnoaH H M aeTCH , 
n o a ß e c K a  ocBO öoncaaeTC H  h y x o a n T  a a a b u ie , a K opoÖ K a n e p e a a n  
o cT a e T c n  Ha n p n n oaH H T oft n o c a a o n H o ft  n a o u ia a K e  nHeBMaTH- 
n e c K o ro  noaT>eMHHKa (p n c . 2 ) .

T lp n  aaab H e ftm eM  aBHjKeHHH n oaß ecK H  K y a a n oK  HaniH M aeT 
Ha punar B T o p o ro  a a eK T p oo rp aH H H H T ean , K O Topu ft aaeT cn rH aa  
Ha o n y c n a u H e  n o c a a o n H o ft  n a o m a a K H  c  K o p o ö K o ft  n ep ea a n  
b H c x o a H o e  n o a o * e H H e .

B MOMeHT onycKaHHH naouiaa«a HajKHMaer Ha nayHmep, 
KOTopbift nepe3 saeKTpoorpaHHHHTeab aaeT cnrHaa Ha nepeaany 
KopoöKn nepeaan c ueHTpaabHbiM T0pM030M c nocaaonHoft nao­
maaKH Ha maroBbift TpaHcnopTep. üepeaana ocymecTBaneTca 
nneBMaTHnecKHM ToanaTeaeM.

n PH O T x o a e  nH eB M aTH necK oro  T o a K a T ea n  b n epB O H anaabH oe 
noaoJK eH H e a a e T c n  c n rH a a  m aroB O M y T p a H c n o p T e p y  n H eB M am - 
n e c K o ro  aeftcTBH H  Ha n epeaB H jn eH H e k o p o 6 k h  n e p e a a n  c  ueHT- 
paabH H M  T0pM 030M  Ha CKaH3-HaK0nHTeab, O TK yaa  c6opm H K  
a B H ra T ea e ft  ö e p e T  mx a a eK T p o T ea b tjiep oM  c 3axBaTO M  h ycTaH aB - 
a n B a eT  Ha aB H raT ea n .

BHeapeHHe nHeBMaTnnecKHx ycTaHOBOK aan aBTOMaTnnecKoro 
HaBemHBaHHH h c h h th h  k o p o Ö o k  n e p e a a n  c IieH TpaabH biM  TopM o- 
3om c  n o a ß e c H o ro  T p a H cn op T H O ro  KOHBeftepa a a a o  B03M0}KH0CTb 
E b icß oöoaH T b  a s y x  B cnoM O raTeab H b ix  p a ö o n n x  h 3HanHTeabHO 
y a y n m n T b  y c ao B H n  6 e3 on a cH oß  p a ö oT b i.

B H3r0T0BaeHHH, MOHTaKe «  oöcayiKHBaHHH yKa3aHHbie ycTa­
HOBKH oneHb rrpocTbi, TpexaeTHHH aKcnayaTaiiHH noKa3aaa 
hx  HaaeJKHyio paöoTy.

Phc. 2. M om cht aB TO M aT nn ecK oro  chhthh «opoÖKH nepeM eHbi 
n e p e a a n  c nenT paab H b iM  Top M oaoM  c n oaß ecK H  b nexe cöopK H  

aB H raT ea e ft .

Ha r opbKOBCKOM a B T 0 3 a ß o a e  b th  y c T p o ftcT B a  H am an  m n p o K o e  
npH M eH eH ne a a n  aB TO M aT nn ecK oro  HaBemHBaHHH h a p y r n x  
a e T a a e ft .

y flK  621.983.002.2

T e X H O A O r M H H O C T b  K O H C T p y K I 4 M M  K p y H H b l X  n o A y n a e M b i x

X O A O f l H O M  U Ü T a M n O B K O M  M 3  A M C T O B O r O  M e T O A A O

( F l e p e a n  n a c r b )  

r . H. P O B H H C K H H

M o c k o b c k h h  a B T 0 3 a B 0 fl h m b h h  Ü M x a n e B a

T I  O f l  TepMHHOM TexHoaornnHocTH KOHCTpyKiiHH noapa3yMe- 
BaeTCH Tanoe KanecTBO KOHCTpyKiiHH, KOTOpoe oöecnenHBaeT 

B03M0>KH0CTb np0H3B0aCTB3 C MMHHMaHbHblMH 3aTpaT3MH CpeaCTB, 
Tpyaa h MaTepHaaoB.

XlOHHTHe «TeXHOaOrHHHOCTb» Heab3H paCCMaTpHB3Tb B OTpblBe 
o t  ycaoBnft npoH3BoacTBa. TaK , HanpHMep, b ycaoBHHx Meano- 
cepn ftH oro npoH3BoacTBa, ra e  HHoraa npnMeHHioTCH ynpomeHHbie 
TexHoaorHnecKHe MeToaw c npHMeHeHneM öoa b m oro  o ö ie M a  pyn- 
Hbix paöoT , npn k o t o p h x  b o 3 M 0 *h m  pa3aHHHbie TpyaoeM Kne 
aoBoaonH bie onepauHH — • npaBKa, pnxTOBKa, 3aBapHBaHne pBa- 
h hh  h TpeuiHH (c  riocaeayiom eft 3anncTKoft MecT 3aBapnBaHHH), 
pynnan aoB oan a  KOHTypa no m aöaoHaM , BbmpaBaeHMe rocJipoB 
H a p y rn x  ae^ieKTOB noßepxHOCTH, —  TpeöoßaHHH k TexHoaonnn- 
h o c th  KOHCTpyKiiHH M oryT öbiTb MeHee »ecTKHM H, neM aan ycao- 
bhh  KpynHocepHftHoro n  M accoBoro npoH3BoacTBa. B ycaoBHHx 
H eöoab m oro  o ß teM a  BbinycKa aeTaaeft, UiTaMnoBaHHbix H3 h hc- 
t o b o t o  M eTaaaa, ecTecTBeHHo CHnmaeTCH TaKiKe ocTpoTa TaKoro 
Bonpoca, KaK »KOHOMHnHocTb pacxoaoBaHHH M eTaaaa, CToftKocTb 
mTaMnoB, npoH3BoaHTeabHocTb Tpyaa . H a oöop oT , aan  M accoBoro 
H KpynHocepHftHoro npoH3BoacTBa noayneHHe onTHMaabHbix 
pesyabTaTOB no TaKHM noKa33TeaHM HBaneTCH pemaiornnM 
aaH oueHKH n pH roaH ocra  KOHCTpymiHH k npoH3BoacTBy.

K KOHCTpyKiiHHM m T aM iiyeM b ix  a e T a a e ft  a a n  oöecneneH H H  
h x  TexHoaorHnHOCTH H e o öx o a H M o  n p ea^ H B aH T b  H eKO Topb ie Tpe- 
öoßaHHH:

1. MnHHMaabHbifi pacxoa M eT a a a a  h orcyTCTBHe öoa b m oro  
KoaHnecTBa OTxoaoB npn pacxpoe HcxoaHbix 3ar0T0B0K h an 
npn OKOHnaTeabHoii oöpaöoTKe H3aeaHH.

2. B aa ron p H H T H an  a a a  4>opMOOÖpa30BaHHH KOHijm rypaHHH, 
H CK aionaiom aH  BO3M0>KHocTb Ö paKa b n p o u e c c e  r a y ö o K o ft  b h -  
TH1KKH, THÖKH, OTÖOpTOBKH CTeHOK OTBepCTHÜ H npOeMOB H T. n.

3. TonHocTb pa3MepOB Ha nepTeinax (OTaeabHbie pa3Mepbi 
h  aonycKa Ha OTaeabHbie pa 3 M ep w ).

4. KoHtfwirypaiiHH n OTaeabHbie KOHCTpyKTHBHbie aaeMeHTbi 
H3aeaHH, oöecnenHBaiomHe aocTHiKeHne OTaeabHbix oroßopeHHbix 
nepTeiKOM cneuHaabHbix KanecTB: CTporoft naocKOCTHOCTH OTaeab­
Hbix IIOBepXHOCTeft, OTCyTCTBHH KOpOÖaeHHH H3aeHHH noa aeft- 
CTBHeM cna BHyTpeHHeft ynpyrocTH h ap.

5. Bo3M o>KHaH n o c a e a o ß a T e a b H o c T b  o ö p a ö o T K «  H an  H a n ö o a e e  
on rH M aab H an  a a n  aaH H b ix  y c a o B n ft  n o ca e a o ß a T e a b H o c T b , o ö e c n e -  
HHBaiom aH M HHHM aabHyio n oT p eÖ H ocTb  b O TaeabH b ix  u iTaM n ax  
h n p e c c a x , a T a K * e  3 a T p a T a x  T p y a a .

6. TexHHnecKan B03Mo>KHocTb HsroTOBaeHHH HaaeiKHbix b  sk c  
n aya T a iiH H  u iTaM noB .
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7. Heo6xoaHMOCTb npiiMeHeHHH onpeaeaeHHux ä ah  aaHHbix 
ycaoBHü ih oßteM a npoM3BoacrBa TexHoaorHnecKHx MeTOAOB, 
HanpHMep, Haao ynHTbisaTb aBTOMaTH3annio npoH3BoacTBeHHoro 
r.jsouecca uiTaMnOBKH, onpeaeaeHHbie MeTOAbi (jmKcauMH oöpaöa- 
TbiBaeMoro H3aeaHH b paöoneM noaojKeHHH Ha uiTaMnax h ap.

8. npOHiHe TpeÖOBaHHH, B TOM HHCAe B03HHKai0mHe B CBH3H 
C yCAOBHHMH cOop-KH y3JTOB KOHCTpyKUHft (HanpHMep, KOHTaKTHOfl 
sjieKTpocBapKH), c oßecneneHHeM TexHoaorHHHocTH conparaeMbix 
aeTaaeft h ap.

B pnae caynaeB OTaeabHbie TpeÖOBaHHH TexHOAornnHocTH 
MoryT HaXOAHTbCH BO B33IHMHOM npOTMBOpenUH. 3 t0  MOJKeT ÖblTb 
b caynae oueHKH MHHHMaabHbix o txoaob  npn o6pa6oTKe h oueHKH 
KOHtjJHrypauHH npn rayöoKOft BbiTHJKKe. f la u  aocTWJKeHHH öaaro- 
npHHTHOH npu BbiTHJKKe KOHtjjHI'ypaUHH HHOrAa C03HaTeabH0 
npHXOAHTca yBeanuHBaTb o tx o a h  npu nocaeayioiueH oöpaöoTKe. 
B abhhom caynae TexHoaor aoajKeH Bbi6paTb onTHMaabHoe 
no 3kohom»hhhoctiH peuieHue, OTAaBaa npeanonTeH-He TOMy Tpeöo- 
B3HHIO, KOTOpoe AAH ÄUHHblX KOHKpeTHblX yCAOBHÜ npOH3BOÄCTB3 
HBaaeTca Hauöoaee BajKHbiM.

H a u ö o a e e  »KOHOMHUHbift p a c x p o ft  H aöaK jaaeTC H  T o rA a , K o rA a  
3 aroTO B K a A a a  H 3AeaH a, p a3 B ep H yT an  Ha naocKOCTb, He HMeeT 
pe3KO BbiCTynaKUUHx n acT e ft K O H typ a , 3HanH TeabH o B b ixoaH iUH x

M

P hc. 1.

3a npeAeaw ochobhoh KOHct>HrypauHH. Ecjih TpeÖOBaHHH KOHCTpyK- 
UHH HCKAIOHaiOT B03M0JKH0CTb H3ÖeJKaTb T3KHX Bbl'CTynOB, 
to  HHorAa pauHOHaabHbiM HBAHeTCH pacnaeHeHHe M3AeAHH Ha He- 
CKOAbKo AeTaaeft c nocaeayiomeft CBapKoft. üpuMepoM Moacei 
cay*H Tb  CTOHKa ABepHbix npoeMOB Ky30Ba (pnc. ,1). BaaroAapH 
pacnaeHeHHio H3Aea)iH c BBeaeHueM CBapKH koahhcctbo o txoaob  
npn BbipyßKe 3aroTOBOK pe3K0 CHHJKaercn. Ho TaK KaK s to  BeAeT 
K yBeaHneHHlO TpyAOCMKOCTH H3TOTOBaeHHH H3ACaHH, HyjKHO MMeTb 
sKOHOMHHecKHft pacneT ueaecoo6pa3HocTH TaKoro pacnaeHeHHH 
npu aaaaHHOM oö^eMe np0H3B0ACTBa. OneBHAHO, h to  npn Heöoab- 
uiom oßibeMe np0H3B0ACTBa HeKOTOpoe yBeanneHHe pacxoaa 
M e T a a a a  6oabmoro 3iianeHHH He HMeeT, a aonoaHHTeabHaa 
ocHacTKa M O*eT cymecTBeHHo yBeannuTb nepBOHanaabHbie 
saTpaTbi.

E cah Heo6xoAHMO noaynHTb KpynHbie BHyTpeHHHe Bbipe3bi 
(HanpHMep, OKOHHbie npoeMbi b naHeaax Ky30Ba h ap .). 
to  b ueanx 3K0H0MHH MeTaaaa oneiib jKeaaTeabHO yHHiJmuMpo- 
BaTb ToauiHHy h Mapxy öoaee MeaKHx uiTaMnoBaHHbix aeTaaeft 
c ToaiUHHoft h Mapxoft MeTaaaa H3aeaHH, aaiom ero o txoa  
npn Bbipe3Ke. Toraa noaynaeMbie o tx o a h  o t  Bbipe3KH BHyTpeHHHX 
npoeMOB b naHeanx KyaoBa mojkho sc[Kj)eKTHBHO Hcnoab30BaTb 
aah HiTaMnoBKiH öoaee  mcakhx aeTaaeft. OaHaKo BajKHO ynHTbi- 
BaTb nOTpeÖHOCTb b MeTaaae aah KOMnaeKTHoro H3roTOBaeHHH 
H3aeaHft. Ha npaKTHKe MoryT öbiTb TaKHe caynau, Koraa koah- 
necTBa MeTaaaa o t  noaynaeMbix o txoaob  HeaocTaTOHHO 
aah KOMnaeKTHoro HaroTOBaeHHH noaxOAHiunx öoaee MeaKHX 
AeTaaeft, npuMeHHeMbix b aBTOMOöuae. B stom caynae o t  mcnoab- 
30B3HHH OTXOAa MHOrAa npHXOAHTCH OTKa3bIBaTbCH.

H p n  LUTaMnoBKe oöaHUOBonHbix aeTaaeft Ky30B0B aBTOMoÖHaeft 
p a cx oa  M eTaaaa nacTO 33bhcht o t  to to  noaojKeHHH, KOTOpoe 
aaHHMaeT BbiTHrHBaeMoe H3AeaHe Ha bhthjkhom uiTaMne. 
Ha pnc. 2, a  h 6  noKa3aHO, -KaK s to  noaojKeHHe MOJKeT BAHHTb 
na o tx o a u  M eTaaaa n p «  bmthjkkc nepeaH ero Kpbiaa. n p n a a -  
HueM cooTBeTCTByioiueft öaaronpHHTHoft aah bhthjkkh kohi|)h- 
rypauHH noßepxHOCTH Kpbiaa m oxho oöecnenHTb h H anöoaee 
B w r o A H o e  c  tohkh 3p e H H H  p a cx o a a  M eTaaaa nocTpoeHHe bh- 
th ä h o to  n epexoaa .

HHoraa yaaeTCH Aocranb stjicjieKTHBHOro Mcnoab30BaHHH Me­
Taaaa 3a cneT cnapHBaHHH H3aeanft npu ray-öokoft BbiTHJKKe 
(pHC. 3 ). OAHaKO B03MO>KHOCTb TaKOTO CnapHB3HHH TaKJKe 33BH- 
cht o t KOHtjiHrypauHH -H3Aea-HH. B onpeaeaeHHbix caynanx 
caeayeT TiuaTeabHo npoayMbiBaTb, hto öoaee ueaecooöpa3Ho: 
coxpaHHTb ah nepBOHanaabiiyio (jiopMy noßepxHOCTH H3aeaHfl

HAH HeCKOAbKO H3MeHHTb ee C UeabKJ ÄOCTHJKeHHH 3K0H0MHH 
MeTaaaa, AajKe ecau sto noTpeöyeT cepbe3Hoft KOHCTpyKTHBHoft 
nepeKOMnoHOBKH toto hah apyroro  y3aa hah b Kaxoft-To Mepe 
noMeHHeT BHeuiHee apxuieKTypHoe oiJiopMaeHHe aBTOMOÖHÄH. 
CaeayeT noMHMTb, hto, aoÖHBaHCb cTpororo cootb6tctbhh

P hc. 2.

BHeuiHero BHaa toü hah hhoü oöahuobohhoh aeTaan Ky30Ba, 
KaÖHHbi hah onepeHHH xyaojKecTBeHHOMy aaM ucay aBTopa MaKeTa 
aBTOMOÖHÄH, mojkho oneHb aerKO nepeBecTH b öecnoae3Hbie
OTXOAbi cothh tohh KanecTBeHHoft AHCTOBoft CTaan. üoaTOMy
h MaKeTbi aBTOMoöiHaeft, BbinoaHeHHbie «3  naacTeanHa hah H3 ae- 
peßa, HeoöxoAHMO npeaBapHTeabHO, ao  yTBepjKaeHHH k  pa3pa- 
öoTKe paöonux nepTejKeft, -coraacoBaTb c TexHoaoraMH-iuTaMnoB- 
1UHK3M-H. MHOTHe BOHpOCbl OKOHnaTeabHOft OTpaÖOTKH TeXHOAO- 
PHnHOCTH TOÜ HA'H HHOft ACTaAH, HTO OCOÖeHHO OTHOCHTCH
k KpynHoraöapHTHbiM oöa-uuoBOnHbiM aeTaaHM Ky30Ba h KaÖHH, 
MoryT ycneuiHO peinaTbcn TOÄbKO b npouecce KOHCTpyupoBaHHH 
uiTaMnoB, a HHoraa aajKe ToabKo b npouecce HaaaAKH UiTaMnoB. 
3 to oöycaoßaeHO TeM, nro öaaronpHHTHaH uiTaMnyeMOCTb H3ae- 
AHH naCTO 33BHCHT OT T3K-HX 4>3KTOpOB, KOTOpbie npeABapHTeAbllO 
npeaycMorpeTb AajKe npn caMOM öoraTOM onuTe TexHoaora 
npaKTHnecKH He Bceraa yaaeTCH.

P hc. 3.

MHOTHe OÖAHUOBOnHbie AeTaan aBTOMOÖHAbHblX Ky30B0B, 
KaÖHH h onepeHHH npeacTaBaniOT 3iianHTeabHbie TpyAHOt™
AAH (j)OpMOOÖpa30BaHHH MX TAyÖOKOft BblTHJKKOH, TaK KaK MeT3AA 
b npouecce bhthjkkh mojkct noABepraTbcn öoahuhm mccthmm 
nepeHanpHuceHHHM, cBH3aHHHM c HaaunHeM caojkhmx nepeceneHHft 
noBepxHOCTeft, MecTHbix BbiaaBOK h yrayöaeHHft, Maabix paa-Hy- 
ccb 3aKpyraeHHH b Mecrax conpnjKeHMH noBepxHOCTeft h t . n.

3 a e c b  oneH b TpyAH O  A aT b  KaKHe-aHÖo KOHKpeTHbie peKO M eH Aa- 
l i h m , H anpH M ep, K a x a n  BeaHuiiHa p a a u y c a  c o n p n * e H H H  b tom 
hah hhom c a y n a e  aon ycT H M a , a K a x a n  y jK e  H eaon ycT H M a . 
P e m a n  n o a o ö H y io  3 a a a n y , T e x H o a o r  a oa jK e H  ynH TbißaTb M H o m e  
conyTC T B yio iU H e (JiaKTopbi, KO Topbie CHCTeMaTH3HpoBaTb npaK TH ­
necKH oneH b TpyaH O .

npejKae Bcero pemaeTCH 3aaana: Kaxoe noaojKeHHe aoajkho 
3aHHMaTb noaaejKamee BbiTHJKKe M3Aeane b bhthjkhom uiTaMne  
OTHOCHTeabHo ero BepTHKaabHoft h ropH30HTaabHOft oceft.
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O t  3T0T0  npOCTpaHCTBeHHOTO nOAOJKeHHH M3ÄeAHH 33BHCHT 
iiaHÖOAbinaH  rjiyÖ H H a  BbiTHrHBaeM oft noAOCTH, pa3M epb i TexHOAO- 
rH ^ecK H x  n p m y c K O B  k  3aroTO B K e a a a  n o c A e n y io m e H  n o c a e  bm- 
THJKKH OÖpe3KH H B03M0JKII0CTb ÖAarOnpHHTHOH BblTHJKKH 
C MHHHMaAbHbIMH HanpHJKeHHHMH B M eT aA A e 6 e3  OnaCHOCTH 
OÖpaaOBaHHH MOpmHH H CKAaAOK. O t  npaBHJlbHO :Bbl6paHHOTO 
nOAOJKeHHH H3ÄCAHH 3aBIICHT H B03M0JKH0CTb TepM 006pa30BaH H H  
3aÄ aH H b ix  noB epxH O CTeft. H a n p H M ep , b o  BpeMH b b ith jk k h  KpbiJia 
n pn  onpeaeneH H O M  nOAOJKeHHH «B A eJ in a  b e r o  n O B ep xH ocrn  
MOHCeT o 6 p a 3 0 B a T b ca  a p s a ,  b K O T op y io  He m o jk c t  npoHHKHyTb 
BblTHJKHOH nyaH cO H  (pHC. 2 ) .

,H ah  onpeÄeJieHHH TexHO j io t ih h h o c th  H3ÄeAHH c  to h k h  3petiHH 
B03M 0JKH 0C TH  eTO TAyÖOKOH BblTHJKKH HeOÖXOftHMO n p H K H H yT b  

e ro  B03M0>KHbie nOAOJKeHHH b b h th jk h o m  uiTaMne, onpeneAHTb, 
k s k  npn 3T0M ö y a y T  pacnoAaraTben  noBepxHocTH npH JK H M a 

33T0T0BKH HapyJKHbIM nOA3yHOM npeCCa ÄBOÜHOrO ÄeÖCTBHÄ, 
na k o to p o m  öyÄ eT  BbinojiHHTbca BbiTHJKKa, noÄ  kokhmih yrAaMH 
k  HanpaBÄeHHio b u t h jk k h  OKa3biBaiOTCH npn s to m  Te h a h  HHbie 
noBepxHocTH niTaMnyeMOro H3AeAHH h b o 3 M o jk h o  ä h  npn s to m  
(fopM ooöpaaoBaH H e HMeiominxca Ha h h x  MecTHbix b h ä h b o k  
H BblLUTaMnOBOK.

E c ä h  n o Ä O *e H H e  h 3 ä s jih h  b U iTäM ne He oöecrten H B aeT  n j)0 - 
HHKHOBeHHH nyaHCOHa BhITH>KHOrO HJTaMna B nOÄOCTb MaTpHUbl, 
t o  Ä aH H oe H3ÄGÄße n o  KOH(j)HrypauHiH HeTexHOÄOrHHHo h k o h - 
CTpyKUiHK) e r o  HeOÖXOÄHMO M3MeHHTb. H H O TÄa B T3KHX CÄynaHX 
Ha n oM o n jb  npnxO Ä H T M eTOÄ cnapHBaHHH H 3 äcäh h  np« BbiTHJKKe 
Ö Ä arO Ä ap a  K O T op oM y ncKyccTBeH H O  n oA yn aeTC H  H eK aa  HOBaa, 
öO Ä ee  Ö Ä aronpH H T H aa  ä ä h  u iTaM noBKH  BbiTHTHBaeMaH nOÄOCTb.

K p a ftH e  He>KeÄaTeÄbHbi K aKne-ÄH Ö o p e 3 »H e  HCKpHBÄeHHH 
B BepTHKaAbHOH H rOpH30HT3ÄbHOH nÄOCKOCTHX —  y  KOHTypa, 
o n ep H H B a iom ero  BbiTH jKHoe 3 a K p yrÄ eH H e M aTpnnb i Bb iTH iKHoro 
u iTaM n a. E c ä h  KOHCTpyKUHH H 3 äcäh h  c  HeH3ÖeJKHOCTbio T p e ö y e T  
H3ÄHHHH T3KHX HCKpHBÄeHHH, TO OHa 33B eÄ 0M 0 HeTeXHOÄOTHHHa, 
t a x  K aK  b cooT B eT C T B y iom H x  M ec T a x  oöaaaT eÄ b H O  Ö yÄ y T  o ö p a -  
30BbIB3Tb'CH CKÄ3AKH npH  BbiTHJKKe, a B OTACÄbHblX CAyH3HX 
M ecTH bie n epeH an pa jK eH H H  npiHBeÄyT k  p a 3 p w B y  M eT aA A a .

H a n ö o Ä e e  Ö A a ro n p H H T H a  ä ä h  b h t h j k k h  o c e c H M M e T p H H iia a  b  

n Ä a H e  K p H B a n  K O H T y p a  B H T H J K H oro  3 a K p y rÄ e H H H  M a T p n n b i u iT a M -  

n a ,  H M e ra m a a  Ä H U ib  B e c b M a  n A a B H b ie  n e p e n a Ä H  n o  B b ic o T e  b B e p -  

T H K aA bH O H  nÄOCKOCTH , T a K J K e  0 Ö p a 3 0 B a H H b ie  nÄ 3B H b IM H  H J K e A l-  

T eA b H O  CH M M eTpH H H bIM H  K pH B bIM H . I lO Ä y H H T b  T 3 K H e  yCÄO BH H  T a K ­

JKe n o M o r a e T  c n a p H B a H H e  H 3 Ä eA H fi n p n  B biTH JKKe, h t o  H e o ö x o Ä H M o  

yH H T b IB 3 T b  n p H  O n eH K e  TeXHO AO rH H H O CTH  H3ÄCÄHH.

B a jK H o e  3 H a n eH H e  ä ä h  o n eH K H  TeXH O AO rH H H O CTH  h 3 ä cä h h  
HMeeT T aK J K e  pa3M epHOCTb B b iÄ aB O K  ih y rÄ y Ö Ä e H H H  b e r o  n oB ep x - 
h o c th x .  Kan npaBH ÄO , B c e  oÖÄHuoBOHHbie Ä eT aÄ H  3 b to m o ö h ä h
BblTHTHBaKJTCH TO ÄbK O  3 a  O Ä H y  O n ep a U H K ) BblTHJKKH. S T O M y  

yCÄOBHIO  ÄO ÄJKH M  yÄ O B Ä e T B O p H T b  B c e  p a 3 M e p b I B b lTH TH B aeM O rO  

H 3ÄSÄH H , H aH H H aa  c  O T H o c H T e Ä b H o ft  rA yÖ H H b i n o Ä A e jK a m e f i  

BblTH JKKe nO ÄO CTH  H KOHHaH p a 3 M e p a M H  M eC TH b lX  B b iÄ aB O K  

H a e e  n o ß e p x H o c T H X . B b iT H J K K a  3 a  H ecK O A bK O  n e p e x o Ä O B  H e n p n -  

M eH H eTC H  rA a B H b IM  O Ö p a 3 0 M  n O T O M y, HTO HeB03M OJKHO ÄOÖHTbCH 

n o Ä H o r o  cO B n aÄ eH iH H  B c e x  Ä e T a n e f t  c ä o j k h o t o  Ä e K o p a T H B H O ro  

p e Ä b e iJ ia  h  B c e x  n e p e c e n e H H H  n o B e p x H O C T e ft  n p n  y c T a H O B K e  

H 3Ä eÄ H Ö  H a  n o c Ä e Ä O B a T e Ä b H b ix  o n e p a u H H x  b h t h j k k h ,  b  p e 3 y Ä b -  

T a T e  H e r o  H a  o ö ä h ä o b o h h o h  n o B e p x H o c T H  H 3Ä eA H H  ocTa iO TC H  

o m e H a T K 'H , n a p a n n H H  h  Ä p y r n e  Ä e t f ie K T b i.  n p n  B biTH JKKe 3 a  o ä h h  

n e p e x o A  H e o ö x o Ä H M o  o ö e c n e H H T b  O T cyT C T B H e  b  Ä e ij io p M H p y e M O M  

M a T e p n a Ä e  H a n p H J K eH n ß , n p H B O Ä s m H x  k  p a 3 p y m e H H io  —  k  T p e -  

iH H H aM  h  p a 3 p b iß a M . Tan K a K  B c e  M e c T H b ie  B b iÄ aB K H  h  y r Ä y Ö Ä e ­

HHH H a  B H T H rH B a e M b lX  n O B epX H O C TH X  H 3 Ä eÄ H H  O Ö pa3yiO TC H  

B K O H u e  BblTHJKKH, TO  HX ^ )O p M O O Ö p a 3 0 B a H H e  OÖbIHHO B 03M 0JKH 0 

TO ÄbK O  3 a  C H eT  M eC TH O rO  paCTH JKeH H H  M e T 3 Ä Ä 3  B O TÄH H H e 

OT ( j)0 p M O 0 Ö p a 3 0 B a H H H  OCHOBHOH BblTH PH B aeM O H  nOÄOCTH , KOTO- 

p a n  o ö p a 3 y e T C H  3 a  c h c t  n e p e M e m e H H H  M a T e p n a Ä a  H3 n e p n ij ie p H -  

n eC K H x  3 0 H m T a M n y e M O H  3 a r o r o B K H .  M e c r a o e  p a cT H J K eH n e  

n p n  n e p e x O Ä e  3 a  Ä O n y c T H M y io  BeAM H H H y H eH 3Ö ejK H O  npH B O Ä H T  

k  T p e m n H a M  111 p a 3 p b iß a M  b  M e T a Ä Ä e .  ü o s T O M y  n p n  o n e H K e  

TeXH O ÄO rH H H O CTH  H 3ÄC ÄH H  C A e Ä y e T  n p O B e p H T b , H aC KO ÄbKO  Ö y Ä e T  

paC TH rH B 3 T b C H  M e T a A Ä  B 3 0 H e  M eC TH b lX  B b iÄ aB O K . B npH Ö ÄH JK eH - 

h o h  o u e H K e  3TO  p a c T H m e H H e  H e ä o a j k h o  n p e ß b im a T b  n o K a 3 a T e Ä H  

O T H O C H T eA b H oro  yÄ A H H eH H H  ä ä h  m T a M n y e M o r o  M e T a A A a .  O ä h 3 k o

B K3JKÄ0M KOHKpeTHOM CÄyH ae ÄOÄJKHbl Tm aTeÄbH O  0UeHHB3TbCH 

Ä p y r n e  con yT C T B y iom H e 4>aK T0P bl. o ö A e rn a io m H e  h ä h  3aTpyA - 
HHIOmHe BblTHJKKy. B  CBH3H C 3THM H B Ä3HHOM BOnpOCe pem aiO- 
m a n  p o A b  npH H 3AAejKH T np0H3B0Ä'CTBeHH0My o n b u y  TexH O Äora. 
C A eA y iom H M  Bam HbiM  B on p ocoM  HBAHeTCH ycTaH O BAeH H e npa- 
BHÄbHbix p a3M epoB  Ha H ap ym H b ie  h  BHyTpeHHHe o t ö o p t o b k h  
KpOMOK H3AeAiHH. BbICOTa T3KHX OTÖOpTOBOK, BbinOAHHeMblX 
n o  KpHBbIM KOHTypaM , ÄOÄJKIla ÖbiTb COTÄaCOBaHa C ÄOnyCTHMOH 
AeiJ iopM am ieH  M a T ep n a n a  Ha p a cT H jK em ie  h ä h  c jK a T iie .

P hc. 4.

H a n p H M ep , o t ö o p t o b k h ,  BbinOÄHHeMbie no K O H Typy, npH  CBoeM 
<j:'opM ooöpa30BaHHH n oÄ ß ep ra ioT C H  pacTH m eH H io . P a c T H *e H H e  
n p «  s to m  He ä o ä jk h o  n p eB b im aT b  Ä o n y c T H M o ro  n p eÄ eÄ a , 
H anpH M ep, BeÄHHHHbl OTHOCHTeAbHOTO yÄAHHeHHH ÄAH AaHHOTO 
M a T ep n a Ä a  b n p on eH T a x . B o p th k h , n oA yH aeM b ie  n o  BbinyKAOM y 
KO H Typy, n pn  OTDHÖKe Ö yÄ yT  n oÄ B e p ra T b c n  c jK aTH io , npnneM  
ycHÄHH cm aTHH Ä e ö c T B y io T  b HanpaBAeHHH, napaA A eÄ bH O M  KOH­
T y p y  KpHBH3HbI OTrHÖaeMOH KpOMKH. I lp H  ÄOCTaTOHHO BbICOKOM 
ÖOpTHKe H 3H3HiHTenbHOH KpHBH3He BbinyKAOCTiH K O H Typa ÖOpTHK 
T ep n eT  yCTOHHHBOCTb, Ha HeM OÖpa3ylOTCH CKÄaÄBH. T IpH  CmaTHH 
M aT ep n a n  öop T H K a  CTpeMHTCH yT O A m aT b cn  h  3ameMAHTbCH 
b 3 a 3 0 p e  M eJKÄy paöonH M H  nacTHMH m T aM n a . ü o s T O M y  BeAHHHHa 
Ä on ycT H M o ft Ä e ^ o p M a u H «  M eH bine, neM n pn  pacTH m eH H H  ö o p ra K a  
(oT öop T O B K a  n o  B orH yTO M y K O H ryp y ) h b n p o n e H T a x  paBHa 
npHMepHO noAOBHHe AecjJopMauMH, Ä on ycT H M o ft n p n  paCTHJKeHHH 
Ö opTHKa ÄO 0Öpa3OB3HHH Tpem H H  (p n c . 4 ) .

CymecTByiOT h Äpyrtne MeTOÄbi pacneTHoro onpeÄeAeHHH 
ÄOnyCTHMblX pa3MepOB OTÖOpTOBOK.

TeXHOÄOrHHHOCTb KpynH blX  OÖÄHnOBOHHblX Ä eT a Ä e ft  H3ACAHH, 
n oA yn a eM b ix  oöbm H oft t h ö k o h  no npHMbiM ä h h h h m , He HMeeT 
K3K0H-AHÖ0 CneHHtJlHKH H OUeHHBaeTCH no o öm n M  npaBHAaM 
ä ä h  B cex  «3 Ä eA H H , n oÄ yn a eM b ix  t h ö k o h  « 3  ä h c t o b o p o  MeTaAAa, 
MHHHMaAbHblH BHyTpeHHHH paÄH yC  THÖKIH He ÄOÄJKeH ÖbiTb 
M eH bm e TOAinHHbi M eT aA A a  b o  H3ÖejKaHHe Tpem H H  b  pacTnnH Bae- 
m h x  c ä o h x  M eT aA A a , a Bb icoTa  O T rn ö a eM o ft h o ä k h  He ÄOAJKHa 
öb iTb  M eH bm e Ä ß y x -T p e x  p a n n y c o B  n e p e rn ö a , HHane nOAyneHHe 
n p H M oro  y r A a  o tt ih ö k h  oqeH b  33TpyÄH eH O  BCAeÄCTBHe 3a30pa 
M eJKÄy rnöoH H biM  nyaHCOnoM  h  M aTpH neft. Ha n e p T e jK a x  Ä eTaÄ eft 
OÖH33TeAbHO HyjKHO yK a3b lB aTb  BHyTpeHHHH (a  He H apyjK H b lft) 
p a Ä H yc  rnÖBH, TaK  KaK BHyTpeHHHH p a n n y c  COOTBeTCTByeT 
p a Ä H y c y  aaK pyrA eH H H  rn ö o q H o ro  nyaHCOHa.
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M asiTH M K O Bblft MHepLlMOHHblft KCIHTÖBClTGAb

n. B. J1EBKMH

y p a f i b C K H M  aB T 0 3 a B O f l

T I  J l f l  n O B O P O T A  KaÖHHbi (AAH H a 1480 m m ,  n iHpuHa 
r -N  201 0  m m ,  Bb icoTa 1580 m m ,  Bec ~ 3 0 0  k s )  aBTOMOÖHAH 
« Y p a j i »  Ha y r o j i  9 0 ° a a h  o ö p a ö o T K H  n jio c K o c ™  n o jia  c HHiKHeft 
CTOpOHbl Ha y  pajIbCKOM aBT0 3 3 BOa.e CnpOeKTHpOBaH H BHeApeH 
MaHTHHKOBblH HHepUHOHIIblÖ KaHTOBaTejIb.

O cH O B y KOHCTpyKHHH KaHTOBaTeAH COCTHBAHeT nOBOpOTHaa 
ipaM a, cocTosm ian H3 A B y x  no jiyK O J ieu  1 (cm . p n cyH O K ), cK p en jieH -

h h x  n o n e p e q «H a M H  2  n  3 ,  HM eiomHM H 6a30B b ie  m iaH KH  4  h. 5. 
n o B o p o T H a a  p a M a  ycTaiiO BJieH a Ha A B y x  n a p a x  p o a h k o b  6 , 
c b o ö o a h o  B p a m a io m H x c s  Ha in ap nK on oA H iH n H H K ax  Ha H enoflBH iK - 
HblX OCHX.

B H cxoflHOM  n o jio iK e H H « ( c m . pH cyH O K) n oB op o T H a a  paM a 
yAep iK H BaeTC H  3am eAK O ft 7 n p n  n oM ou iH  npyiKH H bi ciKaTHH 8 . 

B 3t o m  c j iy q a e  n p a B a n  n acT b  KaÖHHbi TH iK eaee  AeBoft
KaÖHHa ycTaHaBJiHBaeTca o  V-oöpa3Hbie npnsMbi 9  npoflOAb- 

h h m h  jiOHHiepoHaMH nojia «  npHJKHMaeTCH 3aAHefl qacTbio 
k  nojiyMHrKiHM noAyniKaM 10 h 11. ÜBe napbi noAnpyiKHHeHHbix 
öydieooB 1 2  cjiyiKaT a a h  CMHmeHHH t o a h k o b  n p « nepeßopoTe

h AonojiHHTCAbHoro noA>KHMa noBopöTHOH paMbi k  3ämeJiKe. 
C to A k h  1 3  öycjiepoB, Kan h KpOHUiTefiHbi p o jih ko b  6 , 3aKpenjieHbi 
Ha njiocKoft HenoABHÄHOft paMe 14 .

H n h  iiOBOpoTa KaÖHHbi HaiKHMOM hodh Ha ileA aA b 3auieAKH 7 
POBOpOTHaH p 3Ma OCBOÖOOKAaeTCH OT HCXOÄHOrO (jlHKCHpOBaH- 
Horo noAOJKeHMH h  3a cneT AH CöaaaH ca noBopoTHOft paMbi 
BMeCTe c yCTaHOBJieHHOH B Hee KaÖHHCH CTpeMHTCH BCT3Tb 
b cpeAHee noAOJKeHHe. O A H axo H3- 3a öoA binoro M axoBoro mo- 
MeHTa noBOpOTHaa paM a nepexoAHT s t o  nojioiKeH He npn HeöoAb- 
UIOM nOATaAKHBaHMH OÖC.iyiKHBaiOmHM paÖOHHM H (pHKCHpyeTCH 
npopHBonoAOHCHOH 3am eAK0H 1 5  b noAoxeHHH noßopoTa 
Ha y r o ji b 90°. y cHAHe noflTaAKHBaHHH npaKTHnecKH neBeAHKO 
h paBHO cyMMe noTepb Ha TpeHne b poAHKax h Ha conpOTHBAeHne 
3ameAKH. KaÖHHa nepeBopaHHBaercH b ncxoAHoe noAOxeHHe 
TaKiKe Ha*aTH eM  Ha n e a a .ib  3ameAKH 1 5 .

B a 30Bbie HAOCKOCTH paCCHHTblBalOTCH T3KHM OÖpa30M, HTO 
ueHTp p aA H yca nojiyK O Jie ii co B n a a ae T c  neHTpoM TH iKecT« nepe- 
BopaHHBaeMOH KaÖHHbi. Ä a h  onpeAeAeHHH c AOCTaTOHHoft tom- 
HOCTbio och iieH Tpa TH>KecTH KaÖHHbi OHa npoBepnexcH nepexa- 
rbiBaHHeM Ha KpyrAOM KaTKe no ropH30HTaAbiioft nAOCKOCTH 
B A ß yx  nOAOHCeHHHX —  BepTHKaAbHOM H TOpHSOHTaAbHOM 
(Ha «cniHHe»), B cÖaAaHcnpoBaHHOM noaoiKeHiHH KaÖHHbi onpe- 
AeAHIOTCH KOOpAHHaTbl OCH HeHTpa THXeCTH.

n p n  HieAaHHH noAHocTbio ypaBHOBecHTb n o B o p o ra y io  paMy 
c ueAbio C03AaH«H OAHHaKOBoro yoHAHH HOATaAKHBaHHH bo Bpe- 
mh nepeßopOTa h B03BpaTa b HcxoAHoe noAoiKeHHe k  nonepe- 
HHHe 2  MOÄHO npHKpenAHTb ypaBHO'BeillHBaiOUlHH K 0H T p rp y3.

HeoöxOAHMbift paaHyc noAyKOAeu noBopoTHOft nacTH o n p e a e -  
AH6TCH B 3aB'HCHMOCTH OT TaßapHTOB H UeHTpa THJKeCTH HepeBO- 
p a q H B a eM o ro  y3Aa.

H O Bafl KOHCTpyKHHH MaHTHMKOBOrO HHepilHOHHOTO KaHTOBaTeAH 
HMeeT CAeayiouiH e npeH M yuiecTBa no cpaBHeHHio c  paHee 
cym ecTByiom HM  MexaHimecKHM KaHTOBaTeAeM c 3ACKTponpHBoaoM :

1. MaAbie raöapHTbi npHcnocoöAeHHH h BbicoTa paßonero 
MecTa —  KaÖHHa noBoparaBaeTCH Ha yroa  90° BOKpyr coöcTBeH- 
HOH OCH.

2 . Coxpam eHiHe BpeMeHH Ha ycTaH O BKy KaßHHbi b KaHTOBaTeAb, 
nepeBopaiHHBaHHe h CHHTHe ee 3a cneT o tc y tc tb h h  npniKHMOB 
h npoqnx 3aKpenAHiom Hx ycTpoftcTB, ß b ic ip o ro  a o h ctb h h  HHep- 
UHOHHOH CHCTeMbl. KaÖHHa yAßp>KHBaeTCH B KaHTOBaTeAG 
coöcTBeHHbiM BecoM, iHMe« o no p y Ha Aßyx CMeiKHbix h a o c k o c th x ; 
cMemeHHe Ha n e peB o po ie  HCKAioiaeTCH.

3. 3KOHOMHH 3AeKTp03H eprH H  H npOCTOTa lH3TOTOBAeHHB 
3a CHeT OTCyTCTBHH SAeK TpO ÄB H raTeAeft H npHBOAHblX yCTpOHCTB.

4 . M aKCHM aAbHbiH  AOCTyn k H H ÄH eft h a o c k o c th , n o A A e * a m e f l  
oöpaöoTKe, npn Manoft Bbicote o t  noAa.

YflK 629.113.(4/9)

HPOM3BOACTBO ABT0M06MJ1EH 3A Py&EWOM

f l  O C J lE B O E H H O E  npoH 3B0ACTBo aBto- 
MoÖHAeft 3a pyöencoM npoAOA*aeT 

yBeAHHHBaTbCH. ElpHBOÄHMbie B TaÖA. 1 
flHfppbi (b  th c . niT.) no BbinycKy aBTOMo- 
ÖHAeft no roAaM noKa3biBaiOT, hto no cpaB­
HeHHio c 1950 r. oöm ee npoH3BOACtBo bm- 
Pocao öoAee neM b 2 pa3a. KpynHoe npo- 
H3BOACTBO B 1950 r. ÖblAO AHUlb B C I I I A ,  
OHO COCTaBAHAO nOHTH 8 0 %  Bcero MHpOBO- 
ro BbinycKa aBTOMOÖHAeft. EßponeflcKHe 
CTpaHU B TO BpeMH TOAbKO C03AaBaAH 
BHöBb cßoe b 3HaBHTeAbH0H Mepe pa3py- 
llleHHOe BOftHOft aBTOMOÖHAbHOe npOH3BOÄ- 
CTBO. HnOHHB npaKTHHeCKH TOAbKO npH- 
CTynaAa k MaccoBOMy BbinycKy 3 b to m o 6 h -  
Aeft.

B H acTO H inee BpeMH noAO BieH H e peaK o  
HSMeHHAOCb. P o C T  HpOH3BOÄCTBä aBTOMO- 
öH Aeft B C 1 U A  cpaBHMTeAbHO He3HäHiHTe- 
AeH. X o t h  C L U A  .H n poA O A H ia ioT  öb iTb  
KpynHeftiiieH cx p a H o ft n o  npoH3BOflCTBy 
aBTOMOÖHAeft, AOAH MX B MHpOBOM BblHy- 
CKe yM eH bu iH A acb  a o  4 2 ,1 % . H 3  CTpan, 
rbinycKatouinx 3 b t o m o ö h a iH b  M a c c o B u x  
KOAH necTBax, H anöoAh fflH X  y c n e x o ß  a o - 
c t h t a h  4>pr, yBeAHHHBtnaH a a  n e p n o a  
1950— 1964 nr. B b inycK  aBTOMOÖHAeft b  9 ,5 
p a 3 a , h  H TaAH H , yBeAHHHBiuan BbinycK b

8 ,5  p a a a . O co öe H H o  b c a h k  p o c T  3 b t o m o ö h - 
AecTpoeH H H  b  JlnoHHiH, r f le  o h o  yBeAHHH- 
AOCb 3a 3T0  BpeMH B 25 p33 H COCT3BHAO 
b  1964 r. 1 702 000 t u t . O ö o rH a B  4>paHu,Hio,

FnoH H H  3 a »H M a eT  b H acTonn tee BpeMH 
n eT B ep T oe  M e c ro  b M n p e  n o  o ö m e M y  B b iny­
cKy aBTOMOÖHAeft, a  n o  B b inycK y rp y3 0 B b ix  
aBTOMOÖHAeft h  a ß T o ö yc o B  —  B T op oe  n o cA e  
C L U A .

B TaÖA. 2 npHBefleHbi noflpoÖHbie cBe- 
fleHHH O KOAHHeCTBe H THH3X aBTOMOÖHAeft, 
BbinymeHHbix b 1964 r. BceMH a a p y ö e » -  
HHM'H CTpaHaMH. H 3 BCeX, IBUnymeHHblX B 
1964 r . aBTOMOÖHAeft 79% npHxoflMTCH Ha 
AerKOBbie. B HeKOTOpux cTpaH ax (HTaAHH, 
4>pr, BeAbDHH) 3T0T npOHeHT 3 HaHHTeAb-
h o  Bbirne h  A O c ra ra e T  89— 93% . B  C I I I A
Bb inycK  AerKOBblX aBTOMOÖHAeft C0CT3BHA 
8 3 ,2 %  OT o ö m e r o  npOH3BOflCTBa aBTOMOÖH­
Aeft b c T p a n e .
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T a Ö J i H u a  1

C ipaub i 1950 r. 1955 r. 1960 r. 1S61 r. 1962 r. 1963 r. 1964 r .

MHaeKc
np0H3- 
BOflCTBa 

1964 r . (aa 
100 npHHHT 

1950 r . )

C U IA  . . . .
< j> p r ................. ‘ ‘ ’
AHrjJHfl .
4>paHUH« . . .
UrajiHH . .
UlBeu,nfl . .
KaHaja . . . .
HnoHHfl . . .
ABCTpailHH . . .
IlpOMHe . . .

8003 
306 
784 
358 
128 

17 
390 

- 67 
20 
47

9169
909

1237
725
269
51

451
157
65

116

79J5
2L55
1807
1368
670
130
396
715
181
569

6653
2148
1464
1204
759
133
390
814
177
655

8197
2357
1675
1508
947
152
509
991
330
915

91C9
2668
2012
1707
1181
168
633

1284
374

1123

9308
2910
2332
1582
1090

184
668

1702
408

1275

116
950
282
443
855

1082
171

2540
2040
271

10 120 13152 15796 14397 17581 20259 21459

T a ß J i H u a  2

CtpaHw

C U iA  . . . .  
^ P r  . . . .  
A h im ih h  , . . 
H iio h h h  . . , 
4>paHiiHfl . . 
Hia;iHH . . . 
KaHaaa . . . 
ABCTpaJIHH 
Be/lbTHfl . . 
Eoa3HJIH5! . . 
UiBeilHfl . . 
HcnaHHfl . .
r u p  . . . .
ApreHTHHa . 
MeKCHKa . . 
Hexoc^oBaKHfl 
H h ä h b  . . . 
riojibiiia . . 
roaaaHÄH« . 
lOrocjiaBHH . 
BenrpHH . . 
A b c t p h b  . . 
npOHwe . . .

JlerKOBbie aBT0 M0 6 njin

3 *- «,

£  o  ä 
E s o .
*  O  H
O h o

R S . O

7746
2597
1869
580

1358
1029
659
335
298
100
160
119
90
64
60
60
19
30
30
6

3
3

17115

83.2
89.5 
71,7
34.2 
86,0
94.6
84.0
82.1
93.2
54.0
86.7 
68,4
79.6
57.1
75.0
82.1 
30,1
52.7
83.3
42.8

37,6
10,0

o  o
Q. ffi
s  m
s

§  s  £S o h
n l m o

45,3
15,2
11,0
3 ,4
7.9 
6,1 
3,3
1.9 
1,7 
0,6 
0 ,9  
0,7  
0 ,5  
0 ,4  
0 ,3 
0 ,3 
0,1 
0 ,2 
0 ,2

100.0

Tpy30Bbie aBTOMO- 
öhjih, aBTo6ycu h ap.

a o> ^
3  h C
O 3  ^ HJ °  O  £■ ; o ä
«  3 *  a  
o g .S "

C c m

1562
313
465

1122
224
61

109
73
22
85
24
55
23
48
20
13
44
27
6
8

10
5

27

4346

16,8
10.5
28.3
65.8
14.0 
5 ,4

16.0
17.9 
6,8

46.0
13.3
31.6
10.4
42.9
25.0
17.9
69.9
47.3
16.7 
57,2

100,0
62.4
90.0

36,0
7 .2  

10,7 
25,9

5 .2
1 .4
2 .5  
1,7  
0 ,5  
2,0 
0 ,5
1.3 
0 ,5  
1,1 
0 ,4  
0 ,3 
1,0 
0 ,6

0,2
0 ,4
0,1
0 ,5

100,0

B ce  aBT0 M0 6 Hjm

9308
2910
2332
1702
1582
1090
668
408
320
185
184
174
113
112
80
73
63
57
36
14
10
8

30

21459

5 »  £  S o "
Hl ffl CJ

43,4 48
13,5 52
10,9 43
7,9 17
7 ,4 30
5,1 21
3,1 36
1,9 34
1,5 33
0,9 2
0 ,9 23
0 ,8 5
0 ,5 6
0 ,5 5
0 ,4 2
0,3 5
0 ,3 1
0 ,2 2
0 ,2 3— 1— 1— 1
0 ,2 —

ta <u 
H Ha = .
ffi — 3

C «  4» 
S <3

100,0

T  a 6 a  h u a 3

npennpHATHe CTpaHa 1960 r. 1961 r . 1962 r. 1963 r . 1964 r.

B
MHpOBOM
npOH3-

B0Ü.CTB6
b 1964 r .

A *eH ep a J i M o t o p c  K o p -
n o p e ftu iH ..............................

<I>opa M o t o p c  K o p iio -
p e ftu iH ..................................

Kpaßcaep  Kopnopeftu iH
<PoabKCBaren
<t>naT . . .
B M C  . . .  .................
O nejib  . . .
< t > o p a .................
PeH o . . . .
CHTpoeH  . .
T o ftO T a ..................................
AMepHKSH MOTOpC Kop-

n op e ftu iH .....................
H n c c a H .................
ßO KcxojiJ i-Eeacpopa '
< t> O p A ..........................
f lw eH ep a ji M o t o p c  . . .  
r ie x to  . . .
CuMKa . . .
PyTC  . . . .
T o fto -K o rn o

C U IA

<PPI'
H ra jina
AHrjiHa

<ppr
A htjimb

<PpaHumi

PnoHHa

C U IA
PnoHHa
AHraHa

<t>pr
Kauaaa

■PpaHiiHa

AH rana
SlnoHHa

3 687 700

2 229 400 
1 089 600 

£65 900 
538 400 
635 000 
370 000 
505 030 
527 900 
351 100 
151 000

485 700 
114 000 
250 000 
213 900 
209 400
218 500
219 200 
185 000
43 200

3 144 200

2 028 900 
713 500 • 
959 800 
621 £53 
570 000

3 827 500 
420 000 
359 100 
367 800
210 900

372 500 
168 300 
180 000 
261 400 
196 200 
236 650
211 500 
135 000 
U l  700

4 228 200

2 310 600 
812 900

1 112 400 
809 800 
645 000 
379 300 
458 000 
542 300 
426 100 
230 300

454 800 
209 500 
220 000 
303 700 
267 200 
258 850 
252 800 
165 000 
160 300

4 661 700

2 388 600 
■ 1 158 700 

1 132 100 
977 200 
760 000 
570 300 
588 000 
645 060 
469 850 
318 500

480 400 
268 000 
250 000 
384 550 
308 500 
289 150 
273 600 
200 000 
192 500

4 590 950

2 604 550 
1 377 750 
1 317 300 

938 200 
875 000 
688 550 
617 000 
501 390 
495 100 
425 750

393 850 
348 250 
343 000 
333 450 
293 550 
279 385 
276 600 
250 000 
245 000

20,9

11,8
6.3  
6 ,0
4.3
4.0
3.1 
2 ,8
2.3
2 .2  
1,9

1 ,8
1 ,6
1 ,6
1,5
1.3 
1 ,2  
1,2 
1,1 
1,1

npeB biiu em ie Bbinycxa rpy30Bbix aBTo- 
MOÖHJieft b CTpaHax, HMeromnx KpynHoe 
npOH3BOÄCTBO aBTOMOÖHJieft, HaÖJHOpaeTCH 
JTHIHb B JInOHHH.

BoJiee 4 0 %  rpy30Bbix aBTOMOÖHJieft blj- 
nycKaiOT TaK>Ke ApreHTHHa,. Bpa3HjiHH, 
H hahh , n o jib iu a  h KOrocoiaBHH.

KpynHeftmeft CTpaHoft b Eßpone no b h - 
nycxy rpyaoBbix aBTOMoöHAeft HBAneTCn 
Ahchhsi. BbinycK rpy30Bbix aBTOMOÖHJieft 
b 3T0ii cTpaHe cocTaB jm eT 28,3% (oömero 
BbinycKa).

XapaKTepHoft ocoöeHHOCTbio nocjieBoeH- 
Hcro pa3BHTHH 3apyöe iK H oro  aBTOMOönjie- 
CTpOeHHH HBJlHeTCH KOHIieHTpailHH npOH3- 
BOÄCTBa b p y x a x  H eöoAb iiioro nncAa xpyn- 
HeftuiHx npeanpHUTHH, norjiom aiom H X mjih 
jiHKBHÄHpyiomHx MejiKHe h coia6bie b 4>h-
H3HCOBOM OTHOHleHHH (}>HpMbI.

B Ta6.fi. 3 npHBeaeHbi AaHHbie o AHHa- 
iMHKe pocTa aBTOMOÖHJieft (b  iu t . )  h Mac- 
u iTaöax npoH3BOncTBa 20 H anöojiee Kpyn- 
Hbix npennpHHTHH, naioiH'HX b cyMMe 
~ 8 0 %  (17,2 MJIH. HIT.) MHpOBOrO npOH3- 
BOÄCTBa aBTOMOÖHJieft. H apH Ä y c raraHT- 
CKHMH aBTOMOÖHJIbHbIMH MOHOnOJIHHMH B
Q U A , h  b Eßpone co3AaJiHCb KpynHeftuiHe 
KOHuepHbi: OojibKCBareH b $ P r ,  OnaT b 
HTajiHH, PeHo h Cm poeH bo 4>paHiiHH, 
BM C  b A h t j ih h ,  BbinycKaiomHe He weHee, 
neM no 0,5 m jih . aBTOMOÖHJieft b  roA. B na- 
c t h o c t h ,  OojibKCBareH, BbinycTHB b 1964 r.
1 317 300 aBTOMOÖHJieft, Jinuib He3HanHTejib- 
ho OTCTaeT ot aM epiHKaHCKoro KOHuepHa 
K p a ftcJ iep .

3 a c jiy ?K H B aeT  T a K w e  bh h m bh h h  p a e ry -  
m a n  SKcnaHCHH aM epH iiaH CKH x mohohojihh 
El>KeHepaJi M o r o p c  K o p n o p e ftu iH  h <J>opn 
M o to p c  K o p n o p e ftu iH  3a npeAeJiaM H  C U IA .

Z l*eH epa ji M oTopc HBJiHeTcn BJiaaeJib- 
ueM  3 a B oa oB  B okcxojiji h BeA<J>opA b A h- 
rji-HH, Onejib —  b O P T , XojiaeH —  b Ab- 
CTpaJiHH h p«Ä a  33B0A0B b KanaAe, Bpa- 
3'hjihh , ApreHTHHe h Äpyrnx CTpaHax. Ha 
r.cex 3t h x  3apyöe>KHbix 3aBOAax b 1964 r. 
öbijio BbinymeHO 1,5 m jih . aBTOMOÖHJieft, 
910 BMeCTe C BbinymeHHbIMH B CUIA 
4,6 mjih . cocTaBJineT 6,1 m jih . aBTOMOÖHJieft, 
hjih 27,8% Bcero MHpoßoro npoH3BOÄCTBa.

K oM naH H H  O o p a a  n p H H a A J ie xa T  3aB0- 
Abi: O op A  b H arreH re ftM e ( A h tjikh ) ,  O opa 
3 KeJibHe ( $ P T )  h 3aBOAbi b KaH ane, A b- 
cipaJiHH, B p a 3 «ji«H , ApreiiTHHe. O öihhh 
EbinycK 3 t h x  3apyöeiKHbix (Jiopäobckm x  
npennpHHTHH cociaBHJi b 1964 r. 1,2 mjih. 
aBTOMOÖHJieft. BM ecTe c  2,6 mjih . aBTOMo- 
ÖHJieft, BbinymeHHbIMH b CU IA , s t o  cocTaB- 
jm eT 3,8 m jih ., hjih 17,2% M upoBoro npo-
H3BOACTB3.

TaKHM oöpa30M, ABe aMepuKaHCKue mo- 
nonoAHH AaA« b 1964 r. b C U IA  h aa npe- 
AeaaMH C U IA  na npHHaAJieiKamHx hm TaM 
aaBOAax 45% Bcero MHpoßoro npon3B0A- 1 
CTBa aBTOMOÖHJieft.
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3APyEE>KHblE ABTOMOEHJlH-AM®HEHM

O A  I 1 0 C J I E Z 1 H E E  B p e M a . b b t o m o ö h j ih - 

a M 4 )H 6 »H  H a aH H a iO T  n o j i y a a T b  B ce  

ö o j ib u ie e  p a c n p o c T p a H e H H e  b  pa3J iH H H b ix  

o ß j ia c T H X  r p a iK n a H C K o r o  C T p o H T e jib C T B a

11 pH  p a ö o T e  H a  H e n o A ro T O B J ie H H b ix  y a a c T -  

K a x  M eCTHOCTH B K3HGCTB6 aBTOM OftHJieH  

n O B b lllleH H O H  npO X O AH M O C TH , K O T O p b le  

H a p a n y  c  n poH H M H  npenH TC TB H H M H  

n p e o A O J ie B a iO T  T a x w e  h  B O A H b ie  n p e r p a f t b i .

T a K ,  4>HPM a < t> j io p «A a  n a y a p  ( C I 1 I A )  

n e p e o ö o p y Ä O B a n a  A s a  n j ia B a io m H x  a B T o -  

m o 6 h n a  n o jiH b iM  B e c o m  10 r  a j ih  o ö c j i y -  

jKH BaH H H  h p eM O H T a  j ih h h h  s j ie K T p o n e p e -  

a a n  b o  B p e M a  r p o 3 b i  h  n o c j i e  H ee , 

b o  B p e M a  y p a r a H a ,  i ia B O A iieH H H  b  HH3KO- 

p a c n o a o jK e H H b ix  p a f t o n a x ,  K o t o p b ie  M o r y T  

ß b ir b  3 a T o n jie H b i.

4 > H pM a L U e ju i  o ü j i ( C L U A )  r n a p o K o  h c - 

n o j ib 3 0 B a J ia  n j ia ß a io iH H e  aBTOM OÖHJm  

b o  B p e M a  r e o j io n iH e c K 'i ix  H 3 b icK a H H ii 

b  n p n ö p e > K H b ix  p a f t o H a x ,  n o A B e p > K e H H b ix  

n pH U H B aM  h  O T .n iiB aM .

IÜ M p o K o e  n c n o a b 3 0 B a n n e  H a x o A a r  
n a a ß a io u iH e  aBTOM OÖHji« n pn  n p oK J iaaR e 
netpTe- h ra 3 o n p o B o a o B . n j ia B a io u u ie  
aBTOMOÖHJiiH n pH M eH a ioTca  ä a h  ß u c T p o ro  
HaBeneHHH m o c to b , a j ih  n epeO pocK H  0 6 0 - 
p y a o B a n n a  h  jn o A e ii q ep e3  B C T p eaa iou m eca  
B o n iib ie  n p e r p a a b i .  <t>HpMa K p a f i c j i e p  

(C 1 1 I A )  c n p o e K T iip o ß a jia  m n o c T p o iu ia
12 s K c n e p H M e H T a iib H b ix  aBTOM OÖM Jieft- 

0 M(Ji h 6 h h  Ä J ia  n e p e B 0 3 K H  h  M O H T a x ia  

M O c rO B b ix  $ e p M .

3 »H n a > K  K a iK A o f t  a M ifw Ö M ii c o c t o h i  

113 T p e x  aejiO BeK . C e K iia a  MOCTa H3 aeTbi- 
p e x  aM^HÖHH c o S H p a e ic a  h x  sK unaiK aM H  
?a  15 m u h . M o c t  a j i h h o h  1 20  m  h rpy30- 
r.OA'beMHOCTbio 6 0  t  HaBOflHTca 3 a 1 h 

npH HCn0JIb30BaHHH 16 aM({)H6HH. O Ö b lH " 

HblH nOHTOHHblft MOCT CpaBHHMOH rpy30-
n O A ie M H O c ™  iia B O A H T c a  3 a  5  «  n p n  p a -  

6 o T e  4 0 0  aejiO BeK.
H a  B cex  a e T b ip e x  KO Jiecax aBTO M O önjia, 

KOTOpbie M O ryT 6bITb M BeAyUIHMH 
h ynpaBJiaeM biM H , ycTaHOBJieHbi uiHHbi 
1 8 .0 0 — 2 5 . M aK C H M au b H aa  C K opocTb  ä b h -  

>K e»H a  n o  cy rn e  5 6  k m /h . F lo c j ie  BXOAa 
b B o n y  KOJieca nO ÄTarH BaiO Tca b KOJiec- 
iib ie  h h u ih  ru A paB J iH aecK H M « noA'beM HH- 
x h m h . Ü B H iK eH H e n o  s o a e  o c y m e c T B a a e T c a  
c  n oM o u ib io  a e T b ip e x jio n a c T H o ro  rpeÖ H O ro 
BHHra b H acaA K e, KO Topbifi npHBOflHTca 
b o  Bp am eH H e o t  ycTaH O B jieH H oro  Ha a B ro -  
MOÖHJle Ä H 3 e jia  MOlUHOCTblO 3 3 5  A. c. 
a ep e3  aB T O M aT iiaecK y io  ic o p o ö K y  n e p e a a a , 
Ban O TÖ opa m o u ih o c t h  m K apaaH H b ifl Baa.

O n p M a  O j ib h c  ( A h t j ih h )  npncTynH Jia  
k cepMÖHOMy npoii3BO ACTB y n jia ß a io m e ro  
aBTOMOÖHiia « O j ib h c  C r o j iB e T » ,  n cn o jib 3 0 - 
BaH ne K O T o p o ro  b  KO M M epaecKH x u e jia x  
n p e A n o jia ra e T c a  3  CKaH AH naBCKH x cT p a- 
i ia x  ÄJia nepeB 03K H  6apa6aH O B  c  sa eK T p o - 
a a ö e jie M  a ep e3  ro p b i h  (fin op A b i 6e3  n ep e - 
rpy3K H  Ha K o p a ö jiH .

3 t o t  aB T O M o6 H J ib -aM i}> H 6 H a  c n o c o ß e H  

c  r p y 3 0 M  5  t  n e p e A B H r a ib c a  n o  T p y A H O - 

n p o x o A H M O H  M ecT H o cT H , n p e o A O A e B a r b  

a e p T H K a jib H b ie  n p e n a T C T B H a  b h c o t o h  

4 5  CM  II p B b l IlIH pH H O H  1,5 M\ 6 yK O H p O B aT b  

n p n u e n  o6 iu .h m  B e c o M  10 t \ n p e o a o j i e B a i b  

E O A H b ie  n p e r p a A b i  c o  C K O p o c T b io  9 ,2  k m /h 

6 e3  K a K o f l- j iH Ö o  n p e a B a p H T e jib H O H  n o A r o -  

TOBKH IH T p a H C n 0 p T H p 0 B 3 T b C a  n o  B 0 3 Ä y x y  

caM O JieTO M  (T a ß j i .  1 ) .

B o j ib iu o f l  H H T e p e c  n p o a B J ia e T c a  b  n a c -  

T o a m e e  B p e M a  k  c o 3 A a H H io  C B e p x jie rK H X

T a ß j i n u a  1

AB T0 M06 HAH-aM(J)H6 HH

,0/lBHC ,A>KHrep- . AM(})HKap • L V W LVHX-1 SR-A65

OcuoBHbie ÄaiiHbie
C t o a b c t » .

(pHpMbl
({JHpMbl

rau cn op T ,
(papMbl

AMlpHKap,
CpHpMbl

B o p r  Bap-
(jlHpMbl
A V C O ,

(JlHpMbl
y a d a e H a

3flpKpa())TpO jibhc, Kanaxa, CII1A, Hep, CtLIA, CII1A,
A h h ih h , 1962 r. 1963 r. 1962 r. 1961 r. AH ranfl,
1962 r .

m
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[8, 9]

T n n  aBTOM OöHJin................. Boaon3M e- Bo ;:o ;:3m c - BoaoHSMe- FaHCCiipyio- Ha noa- Ha B03-
uiaiomufl inaiomt-.fl matouiHß IUHft BOAHUX

KpblabflX
Aym noft
noAyniKe

nOAHblA Bec B K Z ................. 13450 290 1378 14000 13600 7000
rpy30n0Ä'beMH0CTb B KZ . 5000 200 300 5000 5000 2000
K09(J)(t)HllHeHT HCnOAb30Ba-

HH« no jiH oro  Beca . . . . 0,372 0,69 0,218 0,357 0,368 0,286
faöapHTHbie pa3Mepbi b mm\

11250AflHHa ............................. 6250 1900 4346 11000 12027
U IH p H H a ......................... 2540 1270 1574 3555 3300 6928
B H C O T a ......................... 2465 __ — 3300 3790 —

OTHom eHne k  u ih -
p H H e ................................. 2,46 1,5 2,75 3,1 3,42 1,74

JlBuraieAH :
THn h MOJteab . . . . Kapß iopa- Aua Kap6io- KapCiopa- ra a o T y p -

6h h h m A
raBOTyp- ra 3 0 T yp -

TOpHUft, paTOpHUX TOpHblA Ch h h u A, ÖHHHblft
P o a a c - .TpayM ip ..'la ftiio- .J la ftxo- »BpHCTOAb

Po flc Pepaaba* MHHr“ MHHT“ C haajih

B81 M k80 TF-20 TF-1460 T h o m *
MOlUHOCTb B A. C. . . 220 5 ,5X2 38 1500 1225 900

YAeJIbHafl MOlUHOCTb B A, c. 16,4 38 27,5 107 90 128
ÜBHKHTeJIH!

na c y u i e ......................... K o a e c a K oaeca K o a e c a K o a eca K o a eca B osAyu i-
6X6 6X6 4X2 4X4 4X4 llblfi BHHT

na BOAe ......................... Aßa bo ä o - Aßa rpe6- jlB a rp e6 - A ea  rpe6- rp eöH o ft T o  w e
MeTa HblX BllUTO HblX BHHTa llblX BHHTa BHHT

MaKCHMaAbnaa C K O podb
b km/h:

Ha c y r n e ......................... 70 48 145 56 64 130
Ha BOAe ...................... 9,2 12 12 56 65 130

L L lH H b l...................................... 14,00-20 — 6,40-13 18,00-25 18,00-25 __
^HaM eTp paöOMero KOAeca

BOAOXOAHOrO ÄBHJKHTCAfl
B M M ................................. 305 — — 610 __ 2300

HanCoAbtuHfi npeoAOAeßac-
Mbift ito a icm  b z p a d  . . . 24 45 — — 31 —

3anac xoA a  b k m ................. 640-800 480
"

288 388 Ha B cae  
400 Ha cy u ie

445

a e 3 A e x o A H b ix  cp e A C T B  T p a H c n o p ia ,  

H p H c n o c o ö J ie i iH b ix  A J ia  n p e o A O J ie H n a  b o a - 

H b ix  n p en a T C T B H H  h  n p e A H a 3 H a a e H H b ix  

AJ ia  HCnOJIb30BaHHH B nOHCKOBblX , H e ijlT e -  

p a .3 B e A b iB a T e jib H b ix  n a p r H a x ,  jie cH H K a M H , 

A O p O Ä H b IM H  paÖ O H H M H , O XOTHHKaM H, 

p b iö o j io ß a M H  h  A p .  3 t h  n jia B a iom .iH e  aB TO - 

MOÖHJIH ( « J X x m e p »  H A p . )  OTJIHHaiOTCH 

M a J io ra ö a p H T H O C T b io , j ie rK O C T b io  h  n p o c T O -  

TOH K O H C TpyK IlH H .

BoAO H enpoH H uaeM b ift K o p n y c  A B yx - 
M ecT H oro  aBTOM oÖHjia « J l jK H r e p »  
Ix a n a A C K a a  (fiHpM a T a H c n o p T ) «3 ro T O B - 
jieH  H3 CTeKJioBOJioKHa, k  K o p n y c y  » e c T K o  
u p iiK penn eH b i in ecTb  nHeBMOKaTKOB 
cß ep xH H 3 K oro  A aß jieH H a , n o  T p n  c  Ka>K- 
A o r o  ö o p T a  (p n c . 1 ).  K aTK H  oß ecn eaH - 
naiOT A aß jieH H e Ha r p y m  n o p a a K a  
0 ,7  k b / c m 2, h t o  n o 3 ß o jia e T  n ep ea B H ra T b ca  
n o  M arK O M y rp y H T y  h  CHery.

ÄBTOM OÖHJIb CHaÖJKeH A B yM H  6eH 3H H O - 

BblMH Ä B iH raT e jiaM 'H  M OUlHOCTblO 5 ,5  A. C. 
Ka>KAbIH . r ip H B O A  OT K a iK A O T O  H3 ÄB H T3  

r e j i e f t  k T p e M  p a c n o j ic iK e i iH b iM  c  o a h o t o  

f io p T a  K a T K a M  o c y m e c T B J ia e T c a  H ep e3  

KJIH H O peM eH H blH  B a p H a T O p , n03B0JIH IO m H H  

M e iiH T b  n e p e a a T O H H O e  h h c a o . Taxaa 
CH CTeM a n p H B O A a  o C e c n e a H B a e T  m h h h - 

M a A b H b iä  p a A H y c  n o ß o p o T a ,  p a B H b iä  

W H p H H e  K O .ie il.

Y n p a B A eH n e  aBTO M o6iiAeM  o cym ecT B A a - 
e T c a  o a h h m  T-o6pa3HbiM puaaroM . 
JÜOnOAHHTeAbHO HMeiOTCH AHUIb pb lH aÄKH  
EKAioaeH H a A ß y x  rpeÖ H bix  b h h t o b  

n p H  ABHJKeHHH nO B O A e, KaiKAblH  H3 KOTO- 
p u x  npiiBO AH Tca o a h h m  ABH raTeAeM .

V n p a B A e H H e  H a  B o a e  o c y u ie c T B A a e T c a  

H 3M eH eH H eM  HHCAa o ö o p o T O B  Ä B H ra T e j ie f t .  

C x o p o c T b  aB TO M O Ö H A a Ha B o a e  c o c T a B J ia e r  

9 — 12 k m / h ,  a  H a c y r n e  n p n  a b h ä g h h h  

b  y c j io B H a x  6 e 3 A o p o > K b a  3 2 — 4 8  km/h.

PH C . 1. Ä B y x M e C T H b lf l  BO ÄO H 3M eU iaK )m H H  

aB T O M oÖ H A b  «X l> K H r e p » .

Hoßaa ofiaacTb npHMeHeHna naaßaiouxero 
aBTOMOÖHAH npeAJio>KeHa HH>KeHepaMH 
O PT. rio h x  n p o e m y  aM epHKaHCKaa tjmp- 
Ma AM ijiH K ap  n o c T p o iu ia  JierKOBOii aBTOMO- 
ÖHJib a a a  ceM eÜHbix ny iK A , B u noA H aiom H H  
OAHOBpeMeHIIO pOAb MOTOpHOH AOAKH
ä a h  n p oryA K H  n o  BiiyTpeHHHM B oaoeM aM , 
a  T a K * e  n o  M op io  b  u iTH AeB yio  n o r o a y .

A ß T O M O Ö H A b  « M e e r  (J io p M y  a e T b ip e x -  

M e c T H o r o  K a ö p n o j ie T a  c o  c i e M i ib iM  B e p x o M ,
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repMeTHMHbIM K y 3 0 B0 M H AßyM H  HeftjIOHO- 
BblMH rpeÖHblM H BHHT3 MH (pHC. 2 ) .  JI,BepH 
CHaÖHCeHbl ÄOnOJIHHTejIbHblM « 3 3 MK3 MH 
ÄJiH n p eaoT B p am eH H H  c a y q a ftH o ro  O TKpu- 
BaHHH n p n  aB H Ä eH H H  n o  B o a e . Ü H «m e  
K y 3 0 Ba n a o c K o e , CKOiueHHoe c n e p e a n  h 
C3 a a n , h o c  3a K p y r jieH .

C 3 a jH  ycTaHOBJieH  n eTb ip ex im aH H ap oB b iH  
a B H r a ie ^ b  «T p n y M ij )  r e p a a b a »  fjw pM bi 
C ia H Ä a p T  M o t o p  c p aßoqH M  o ö ic m o m  
1147 c m 3. M o m H o c T b  ÄBM raTejiH  c o c ia B -  
a n e T  38 a . c . npn 4750 o 6/m u h  K oaeH qa- 
T o ro  B a a a . 3 a 6 o p  B 0 3 a y x a  ocym ecT B an eT C H  
C B ep x y  q ep e3  K a n oT  c p e ry m p y e M b iM H  
j K a j iK » « .  B b in y cK H a a  T p y ö a  B b iBeaeH a 
n o a  KanoTO M  Bbirne BaTepaHHHH. FIpH 
aBHJKeHiHH n o  B o a e  p a c x o a  TonaH B a 
cocT aB J iaeT  5,65 a /h  h Ha c y m e  
7,5 yi/100 k m .

I lp H B o a  Ha K o a e c a  h  rpeÖ H bie b h h t h  
ocym ecTB J iaeTC H  n ep e3  H eT b ip excT yn eH n a - 
t y io  K o p o 6 K y  n e p e a a n  «  pa3aaTO H H yio  
K op oÖ K y  c n oM o u ib io  K apaaH H b ix  B aaoB . 
I lo a B e c K a  B cex  K o a e c  He3aBHCHMan,
pb iia>KH aH .

P a 3 M e p  m «H  6,40— 13, a a B a e H iie  B03- 
a y x a  1,0 ü t m  b n epeaH H X  h 2,1 ü t m  

b 3 a a n H x  u iH H ax. npH B x o a e  b B o a y  h 
B b ix o a e  H3 H ee Ha m h tkom  rp yH T e  a a B a e -  
HHe b 3 a a »n x  u iH H ax noHHJKaeTCH
a o  1,5 ü t m . F lp n  aBMJKeH'HH n o  B o a e
K o a e c a  cn ocoß cT B y iO T  a e p a ia H H io  K y p ca  
H nOBbim aiOT OCTOHHHBOCTb aBTOMOÖHAH. 
riepeaHiHe K o a e c a  n cnoab3y ioTC H  b Ka-
qecT B e B oa a H b ix  p y a e ft  n p n  asnJKeHHH 
n o  B o a e , x o t h  h OTMenaeTCH H ecxoabK O  
3 a M ea a eH H o e  h x  aeftcTB H e. B w c o ia  H aa- 
o o a H o ro  ö o p T a  (546 m m )  o ö ec n en H B a eT  
H aae>KH yio  n a a ß y q e c T b . O a H a n o  na K p y - 
Tb ix  n o ß o p o T a x  H a öa ioa aeT C H  noB M ineH - 
KblH KpeH. M aK C H M aabH aH  CKOpOCTb 

n pn  aßHHieHHH n o  B o a e  paBH a 12 k m / h , 

n o  cy rn e  —  145 km / h  (sK cn ayaT au H O H H aa  
120 k m / h ).

f lo n o a H H T e a b H o e  o ß o p y a o B a H n e , c b h -
3aH H oe c o  cneuH ^H necK H M H  yCAOBHHMH 
p a ö o T b i Ha B o a e , BK A ionaeT  b  c eß n  TpiOM- 
Hbin H a coc , a o a o n H y io  c n p e H y  h n oB op o T - 
H yro cjiapy.

H eK O TO pb ie (jm pM bi n p oB oa H T  p a ö oT b i 
n c  c0 3 aaH H io  h o b h x  ™ n o ß  ABH H iH Teaeft, 
3KanHTeabHO ya yqu ia io m .H x  n p o x o a n M o c T b  
h cK o p o c T b  aßHJKeHHH n a a B a io m n x  aBTO- 
M oÖ H aefl n o  ö o a o i y ,  CH ery h  B oae .

A b t o m o  6 h a h  O T aeaeH n a  H H re p c o a a  
KaaaMa30 (J>npMbi Bopr B a p H e p  (CLUA) 
« 3 f t p o a »  h  « 3 f t p o a - l »  (p n c . 3 )  o ö o p y a o -  
BaHbi coB ep m eH H o  h o b h m  ™ n o M  a b h j k h - 
T ean , coneTa iou tH M  saeM eH Tbi K o a e c H o ro  
h  ry c e H H m io ro  a B H * H T e a e f l .  K a a iA b iH  
a B H Ä H T e a b  COCTOHT H3 HeCKOabKHX CBO-
ö o a h o  B p am a io iL U ix c fl n H eB M arH iecK H X

ÄBTOM OÖHJIbHan npOMblUIJieHHOCTb

KaTKOB C HH3KHM BHyTpeHHHM JiaBJie- 
HneM, ycTaH O BaeH H bix Ha öecKOHeHHOfi 
n en n , B p am arom eftcH  BO K pyr B e a y m e ft  
3B e3aoqKH  h  aeHHBUa. H e n b  c t 3 b h t  o aH y  
u jH H y 3 a a p y r o f t  n e p e a  K o p n yco M  aBTO- 
m o ö h a h , KOTopbin  H en ocpeacTB eH H o  
onapaeTC H  Ha HHJKHue KaTKH. 3 a ie M  K op -

nyc Kan iTC H  n o  hhm, n o x a  u en b  C3a a n  
He n oaH H M er m aH bi c 3eM an  h He b o 3- 
BpaTHT h x  on n T b  B n ep e a . n o a yq a e rc H
TOT H ie 3$(J)eKT, HTO npH ABHHieHHH 
TH H ieab ix  npeaM eTO B  n o  KaTKaM .

P h c . 3. B o a oH 3 M em a io m a H  aMiJmßHH 
« S f t p o a - l » .

H a TBepaoft onopHoft noßepxHocra k o - 
aeca BpamaioTCH c b o ö o a h o , h aBTOMOÖHAb 
aBHHieTcn co  CKopocTbio, b  2 pa3a ÖOAb- 
uiefl, neM CKopocTb aBHHieHHH uen«. 
n PH HCnblTaHHHX Ha ÖerOHHpOBaHHOM
n io c c e  aBTOMOÖnab « 3 f t p o a »  a o c T H r 
c k o p o c th  54 k m /h . K o r a a  aBTOMOÖnab 
aßHHieTCH n o  rpH3H man ß o a o T y , rpH3b 
n o n a a a e T  Ha n a o m a a K y  KOHTaKTa K o p n yc a  
H nHeBM 0K3TK0B. K aTK H  aBTOMaTHHeCKH 
n p e x p a m a io T  aBH H ieH ne B c a e a c rB n e  
yM eHbuieHHH K03(j)4>HU,HeHTa cnenaeH H H  h 
aeftcTB yiO T , KaK TpaKH n an  rp yH T 0 3 an en b i 
ryceHHHHblX MaUIHH, a CKOpOCTb aBTOMO- 
ö n a n  yM eH bu iaeTcn  BaB oe.

n p o B e a e H b i HcnbiTaHHH aBTOMOÖHaa 
« 3 ö p o a »  Ha CH ery rayÖHHOH 6 o a e e  1 m . 

O h  6 e s  T p y a a  a s H ra a c a  n o  9TOMy c u e ry , 
npnneM  cu en aeH H e aBTOM OÖnaa n oB b im a- 
a o c b  c yB eanneH H eM  ra y ön H b i cH ea tH o ro  
n oK p oß a . J le rK o  n p e o a o a e B a a n c b  T aK 3 «e  
HCKyccTBeHHbie H acbinn  b h c o t o h  3,65 m  

c v r a o M  n oa i> eM a  31°.
n p H  aßHHieHHH no Boae KaTKH n c n o a b -  

3 yK )Tca  KaK n an n b i rpeÖ H bix  Koaec. 
KpoMe t o t o , o h h  3HanHTeabHo yBeaHH«- 
paroT BoaoH 3M em eH H e aBTOM oÖHaa, 
ocHOBHyro nacTb K O T o p o ro  c o c T a ß a a io T  
norpyjKeHHaa b  B o a y  cßapeHHaa H3 aaio- 
MHHHeBbix ancTOB ueHTpaabHaa ceKuna 
h  a B a  n a o B y iH x  n o a a e p * H B a T e a n .
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B  iieH T p aab H o ft ceK u n n  p a 3M em aioTC» 
r p y 30B oe  O T aeaeH n e, a ß H ra T e a b  h OTaeae- 
n n e  B oa H T ea a . Y n p a B a eH H e  ocymecTBaaeT- 
ca npH TopM aaiH BaH H eM  o a H o ro  H3 asHHiH- 
r e a e f t  c n oM om b ro  rH a p a B a a q ecK H x  öop io-
BblX T0pMO3OB.

B K aaecT B e aB H H iH Teaa  M o a ieT  ßbiTb 
H cnoab30BaH O  pa3aH H H oe KoanaecTBO 
nHeBMOKaTKOB pa3H O ro a n a M e T p a . Ha aB- 
TOMOÖHaax « 3 f t p o a »  h « 3 i i p o a - l »  Hcnoab- 
30BaHbi nHeBMOKaTKH « T e p p a  Taflpc» 
a n a x ieT p o M  610 m m  (JjHpMbi TyaHHp, 
npnqeM  na nepBOM H3 h h x  ycraHOBaeHo 
n o  16 nHeBMOKaTKOB c K a a ia o n  cTopoHbi, 
Ha BTopoM  —  n o  13. B T a ö a . 2 npHBeaeHbi 
ocHOBHbie aaH H b ie  s t h x  aBTO M oSnaeft.

T a ö J i H u a  2

OcHOBHbie AaHHbie
K 
O Cu ■ 
>S
(15

KO
cu
>s
(T5

rpy3onoÄT>eM H ocTb b k z ................. 450
rioAHblft B ec  B K Z .......................... 8630 3000
Pa3.MepbI B MM'.

AAHH3 .............................................. 4420 4740
U IH p H H a ............................................ 2440 2430
B b lC O T a ........................................... 2130 2430

M oLUHOCTb ABHraTeAfl B A. c .  . . 80 102
HaHÖOAbUiafl C K opocTb ABHJKeilHfl 

b km Ih:
64 40na c y m e ............................................

Ha BOAe ........................................... 16 10,4
3 a n ac  xoA a b km:

12)na c y m e ............................................ —
na BOAe .......................................... 48

3H anH TeabH bie  B b iro a w  a a e T  ncnoab30- 
BanHe n a a B a io m n x  aBTOMOÖHaeft a a a  ho- 
rpy3K H  h p a 3r p y 3KH c to h h u ix  Ha p eäae 
K o p a ö a e f i,  cH aß aieH H a  h x  TonaHBOM h 
n poaoßoabC T B H eM , o co6 eH H o  b MecTax, 
n e H M eiom H x c n e u a a a b H o  oß opyaoßaH H b ix  
n p H aaaoB . 3 a e c b  c yB eanneH H eM  o raaaeH - 
h o c th  K o p a ö a a  o t  ß e p e ra  yB eam iH B aeTca  
c ijiep a  a ea T ea b H o cT H  raHCCHpyiomHx, 
K pb iab eB b ix  aMtJmÖHH, a TaK H ie aBTOMO- 
G naeft, H cn oa b 3 y io m H x  n p n  aB H *eH iiH  
n o  B o a e  B 0 3 a ym H y io  n o a y u iK y .

C x o p o c T b  aßHJKeHHH no B o a e  naaBaio- 
iu h x  aBTOMOÖHaefl c BoaoH 3M em aiom H M  
K o p n yco M  He n p eB b im a eT  10— 12 km/h, 

t .  e. b 8— 10 pa3  M eH biue C K O pocra  abh- 
>KeHHH Ha c y m e .

n oH B aeH H e  3a n o c a e a H n e  ro a b i 3Kcne- 
pH M eH TaabH bix o6pa3H O B naaBaiomH.x 
aBTOMOÖHaeft, C K opocTb  aBHJKeHHB 
n o  B o a e  k o t o p h x  coH 3M epnM a c o  cko- 
pOCTblO aBHHieHHH Ha c y m e , HBHaOCb 
pe3 yabTaTO M  pa3p a6 oT K H  npHHn.«nHaabH0 
HCBbix H anpaB aeH H fl b KOHCTpynpoBaHHH 
n o a o ß n b ix  ManiHH. B c e  oh h  cßoanTca  
k yM eH bm eH H io TH apoaH H aM iH necK oro  con- 
p oTH B aeH H « 3 a cn eT  nacTHHHOro hah 
n o a H o ro  BbiTaaKHBaHHH K o p n y c a  aBTOMO- 
ÖHAH H3 BOabl. ü p n  3T0M THApOCTaTH- 
necKH e on ab i n oaaep jK aH H H  3aMeHHioTCB 
BeprHKaabHOH (noaT>eM H oft) cocTaB am o- 
m e ft rH apoaH H aM H H ecKH x cn a , B03HHKaio- 
m n x  n pn  aßHHieHHH aBTOMOÖHaa c Kop­
n ycoM  ra H C c n p y io m e ro  r n n a ; rn apoaH H a- 
MHqeCKHMH nOA’beMHblMH OHaaMH, B03HH- 
Kaiom HM H n pn  a s H H ie H M  n aa ß a iom ero  
aBTOMOÖHAH Ha nOABOAHblX KpblAbHX;
noBbim eHHbiM  AaBaeHM eM  n o a  AHHmeM 
MamHHbi b c a y n a e  npHMeHeHHH B03ayui- 
h oh  n oaym B H .

CnenHct>HqecKHe ycaOBHH p a ö oT b i Ha- 
Kaaab iB a iO T  o m e q a T O K  Ha KOMnoHOBKy, 
a  TaKH ie Ha KOHCTpyKHHio y3 aoB  h arpe- 
raTOB n a a ß a io m H x  aBTOMOÖHaeft. Boao- 
H 3M em aiom H e aBTO M oSnaH , o 6 jia n a > o im e
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H e ö o jib in o ft  C K o p o c T b io  ÄBHJKeHHH n o  BO- 

« e ,  c o x p a H B iO T  o n p e a e a e H H y io  n p e e M -  

c iß eH H O cT b  n o  O T H o m e u H io  k  c y x o n y T H b iM  

MHOrOnpiHBOflHblM  aBTO M O Ö H aH M , XOTH

na h h x  h  y c T a H a B J iM B a e rc H  ö o a b in o e  n n c a o  

y3JioB  h a r p e r a T O B , c a y w a m u x  a a a  o ö e c -  

neneH H H  a B n a c e H H a  aB TO M O Ö H aa  n o  B o a e  

h He x a p a K T e p H b ix  a a a  c y x o n y T H b ix  

aBTOM OÖHJieft HHH O TC yT C T B y iO m H X  H a HHX. 

B b ic T p o x o a H b ie  n n a B a K u n i ie  3 b t o m o 6 hjiih 

(r j iH c c n p y io m ,iH e , H a n o a B o a H b ix  K p b ia b n x  

h Ha B03,nyiH H 0H  n o a y n iK e )  e rn e  b  ö o a b -  

in e f l c T e n e n n  O Tan n a iO TC H  o t  c y x o n y T H b ix  

aBTO M O Ö H jie ft. ripn s t o m  H e n p o n c x o a H T  

npOCTOTO 33H M C TB 0B aH H H  SJieM eH TO B  

c y a o B b ix  K O H C TpyK U H ft, T a K  K a x  n p H M e H n e -  

M bie cH C TeM b i, y 3 ^ b i  h  a r p e r a T b i  a o a jK H b i  

o p ra H H n ecK H  B n H C b iB a T b ca  b  K O H C TpyK - 
UHIO aB TO M O Ö H aa.

r io H B jie H H e  n n a B a io u iH x  a B T O M o Ö H a e ö  

C OaH H aKO BO  BbICOKOH CKO pO CTbK ) AB H JKe- 

h h h  n o  c y u ie  h  B o a e  3 H an :H T e a b H 0  p a c m n -  

PHT OÖJiaCTb HX n pH M eH eH H H . P a 3 B M T H e  H 

C O B epU ieH C TB O B aH H e K O H C TpyK U H H  3TH X  

EBTOM OÖHJleil n03B 0J IH T  C O B epU ieH H O  

n o -H H O M y  p a c c M O T p e T b  p a a  B o n p o c o B  

B3a !HMOHeHCTBHH aBTOM OÖHJIbHOTO H B O fl- 

h o f o  T p a H c n o p T a  n p «  o c y m e c T B a e n H n  

H eK O T O p b ix  r p y 3 0 B b ix  n e p e B 0 3 0 K , o c o ö e H -  

h o  b  T p y Ä H o n p o x o a n M b ix ,  3 a 6 o j io n e H H b ix  

h n o a B e p * e H H U x  n p a a u B a M  h  o t j ih b 3 m  

p a f t o i i a x .

H a  B c e x  TH nO B  Ö b IC TpO X O aH b lX  aB TO M O - 

Ö H Jieft-aM iJiHßHH b  H a c T O H iu e e  B p e M a  M e iib -  

m e  B c e r o  n o c T p o e H o  aB T O M O Ö H aeä  

r . iH c c H p y io m e r o  T i in a ,  h t o  m o jk h o  o ö b h c -  

HHTb MX C ym eC TB eH H b IM iH  H eH O C TaTK aM M . 

y B e j in n e H H e  O T B o m e H n n  a a t iH b i aB TO M O - 

ÖHJIH K  e r o  IH H pH H e, K O TO pO e H eO Ö xO flH M O

b.jih  n p n n a H H H  K o p n y c y  r j in c c H p y io iU H x  

o u e p T a H H Ü , y x y a m a e T  n p o x o a «M O C T b  

aBTOMOÖHJIH B CBH3H c  yB ea -H n eH H eM

p a a n y c a  n p o a o a b H o f i  n p o x o a H M O c r a  h 
y M eH b m eH H eM  y r a o ß  n e p e a H e r o  h  3 a a H e r o  

c ß e c a .  T j in c c H p y io m H e  aBTO M O Ö H Jin  T p e -  

Ö yiO T  ö ö jib m .H X  M o m H O C T e fl a a a  a B H X e H H H , 

'IBM aMlJlMÖHiH H a  n O A B O aH b lX  K p b lH bH X

h H a  B 0 3 a y u iH o ü  n o a y n iK e ,  a T a r a x e

y c T y n a iO T  hm  n o  M o p e x o a n o c T H .

H o 'CTO H H CTBO M  TJIHCCHpyiO IUHX aB TO M O - 

fiH J ie fl HBJineTCH  h x  K O H C T p y K rH B H a a

n p o c T O T a  n o  c p a B i ie H H io  c  a p y r u M «  T « n a -  

MH 6b IC TpO X O Ä H bIX  aM (})H Ö H H : OT BOÄO-

H 3 M e m a io iu H X  a B T O M o Ö H a e ft  o h h  n o  c y -  

rn e c T B y  O T an n a iO T C H  a n n ib  on ep T a H H H M H  

K o p n y c a  h  y Ö H p a io iu H M M c a  K o a e c a M H .

r  JIHCCHpyiOIU'HH aBTOM OÖHJIb L V W  
(p H c . 4 )  c n p o e K T H p o ß a H  h  n o c r p o e H  O T a e -  

a e H n e M  « H H r e p c o a a  K a a a M a 3 0 »  (jrn p M b i 

B o p r  B a p H e p  ( C I I I A )  b  1 9 6 2  r .  3 t o t  

n e p B b ift  o 6 p a 3 e u  r n n c c M p y io m e r o  aB TO M O - 

ö n a a  p a 3 B H B a e T  H a c y u ie  h  B o a e  C K o p o c T b  

5 6  k m /h . B o a b in a a  rp y 3 0 n o a T > eM H O C T b  

a B T O M o S u a n  (5  r )  h  ö o a b iu o f t  p a a n y c  

3 K c n a y a T a u ,H H  n o  B o a e  ( o r n a o  2 9 0  k m )  

n o 3 B o a n io T  M c n o a b 3 0 B a T b  e r o  n p u  p a 3 -  

r p y 3 K e  K O p a ö n e i i ,  o t c t o h i u h x  o t  ö e p e r a  

Ha paCCTOHHHH 40 — 8 0  KM.

H a  a B T O M o 6 n a e  c p a 3 y  3 a  K aÖ H H oü  

B o a H T e a n  y c T a H O B a e H  ra 3 0 T y p Ö H H H b ift  

a ß H r a T e a b  «J O a flK O M H H r »  TF-20 m o iu h o -  

C Tb io  1500 a. c. n p u  T e M n e p a T y p e  o « p y -  

a t a io m e r o  B 0 3 a v x a  26°. 3 t o  M o p c K o ft  

B a p n a H T  a B H a p H O H H o ro  a s H r a T e a n  T55. 
O t  a B M r a T e a n  M O lU H O CTb n e p e a a e r c n  

k  a s y x c T y n e H n a T O H  K o p o Ö K e  n e p e a a n ,  

a 3 a T e M  k  p a 3 a a T O H H o ft  K o p o 6 K e ,  o t  k o -  

T o p o f t  K a p a a H H b iM H  B a a a M H  —  n a  o 6 a  

B e a y u iH x  M o c T a  h  H a a s a  B p a m a io m n x c H  

b npoTHBonoaoiKHbie CTopoiibi rpeÖHbix

BHHTa anaM erpoM  610 m m , npnneM 
npeaycMOTpeHa BO3Mo*H0CTb oTKarone- 
hhh nepeaH ero m octh h bhhtob .

B  peabHOCBapeHHOM H ecym eM  « o p n y c e ,  
H3TOTOBaeHHOM M3 BblCOKOnpOnHblX aHIO- 
MHHHeBblX aMCTOB, HMeiOTCH BbieMKH P.IIS1

P hc. 4. AßTOMOÖHab L V W  c KopnycoM  
ran ccH p y iom ero  rnna.

pasMeuieHHH Koaec b o  BpeMH aBHJKenHH 
no Boae. yßHpancb, Koaeca noBopauM- 
BaiOTcn Ha 180°. 3aTeM c noMoutbio 
rnaponpH Boaa onycKaiOTcn c tb o p k h , 3a- 
KpbiBaromne hhu ih  cHH3y h np«aaiomMe 
K opnycy raHccHpyromne onepTaHHU.

y n p a ß a e H H e  n pn  aBH>neHHH n o  B o a e  
o c y m e c T B a n e T c n  a ß yM n  BoauHbiM H p y a n -  
mih , pacnoao iK eH H biM H  3a rpeÖHMMH b h h - 
T a M « ;  n pH B oa  BoaH H bix p y a e ft  n n a p a B a n -
UCCKHH.

n p n  aBHJKenHH no cyrne rpeöiibie b h h th  
h pyan yönpaiorcH  b Kopnyc, a Koaeca 
Bo3BpamaioTC5i b HH5KHee noao>KeHHe. 
ripeaycMOTpeHbi BapnaHTbi ynpaBaeHMH 
na cyine Kan aayMH nepeaHHMM, TaK 
H BCeMM neTbipbMH KOaeCaMH. AßTOMOÖHab 
annieH ynp yro fl noaßecKH, a  e e  poab b h -  

noaHHioT niHHbi p a3MepoM 18.00—25 
c  ueHTpaan30BaHHOH CHCTeMoft noaKanH- 
BaHMH.

BbiroaHocTb ycTaHOBKH noaßoaHbix 
Kpb iabeB  BMeCTO aBHHieHiHH B p e * H M e  
rauccH poB aH H H  b OTHomeHHH noTpeÖ H bix  
MoiuHOCTeü ö b ia a  n p oß ep e H a  n yT eM  ncnb i- 
TaHHH M acu iT aöH b ix  M o a ea e ft . Tan, 
n o  aaHHbiM A. C. B o T p e , e c a n  n pn  ck o - 
pocTH  74 k m /h ra n c c H p y io m e M y  aBTOMO- 
ö n a io  aaH H oft 13,7 m  T p e ö y e rc H  ya e a b H a n  
MoipHOCTb n o p n a K a  100 a. c ./ t,  t o  y  aBTO- 
w oö H a n  Ha n o a ß o a H b ix  K p b iab n x  OHa ch h - 
JKaeTCH a o  50 a. c ./ t,  a npu  yBeanueH H H  
y a e a b H o ft  m o iu h o c th  a o  100 a. c ./ t  c k o -  
p o cT b  M oaceT öb iTb  noB biiueH a a o  100 k m /h . 

B o öm eM  c a y n a e  cnMTaiOT u e a e c o o ö p a 3 -
HbiM ycTaHOBKy noaßoaHbix KpbiabeB,
K o ra a  HHcao 4>pyaa no Boao‘H3MemeH«io 
F r v >  3.

HecMOTpn Ha h x  oneBHaHoe npenMy- 
mecTBO, CTpoHTeabCTBO aBTOMOÖHaeft 
na noaßoaHbix Kpbiabnx nona He BbixopHT 
H3 CTaa'HH 3KCnepHMeHT0B. 3 t 0  CBH33HO 
c TpyaHOCTbio p a3peine»HH BonpocoB, 
B03HHK3I01UHX npH aBHJKeHHH Ha nOPBOa- 
Hbix Kpbiabnx, KaK-To: oöecneueHHe npo- 
aoabHoft h nonepeuHOH ycTonuHBOCTH, 
HeOÖXOaHMOCTb yCTaHOBKIH aBTOMaTHHeCKOH 
CHCTeMbi ynpaBaeHHn KpbiabHMn, c a o * -  
HOCTb TpaHCMHCCHH M T. a.

Am iJjhöhh LIVHX-l (pnc. 5) ,  KOTopan 
npoxoa«T HcnbiTaHHn b  HacTonmee BpeMn, 
oöopyaoßaHa noauocTbio norpyaceHHbiMH 
KpbiabHMH! HOCOBbIM Ha PByX CT0HK3X H 
KOpMOBMM Ha OaHOÄ CTOHKe.

HOCOBOÜ H KOpMOBOH K pbM beB b ie KOMn- 
aeKCbi MMeioT y c T p o ß c T B a  a a n  n oa i> eM a  
h x  H3 B o a u  n yT eM  n o ß o p o T a  BO K pyr 
n o n e p e u H u x  o ce ft , n o c a e  n e ro  H o c o a o e  
K p b iao  yK a a a b iB a e T cn  b F I - o ö p a 3H yio  H » u iy  

n oaaa 'H  KaÖHHbi B O anTean , a  K o p M O B o e  —  

b n p o a o a b H y io  H H iu y  na K opM e.

K o a e c a  aBTOMOÖHan n pn  aBMjKeHKH n o  
B o a e  yÖHpaioTiCH b  hhium, h t o  n o 3B oaneT  
yB eanu H Tb e r o  C K opocTb  b HecnoKOHHoft 
B o a e  a o  65 k m /h . B B o a oH 3M em aiou i,eM  
n oao jK eH H H  b np iiöpeacH O H  3 0 He c noaH H - 
TblMH KpbiabHM H CKOpOCTb a B H *eH H H  
aM ^HÖHH a o c T H ra e T  22 k m /h , h to  B a ß oe  
n p eB b iin aeT  CKOpocTH c y m e c T B y io m H x  aM- 
<})höhh. L la n  aßHJKeHHH b pejK H M e M a a o ro  
x c a a  H cn oab 3y e T c n  cn en H aab H b ift o rK H a - 
h oh  rp e ö H o ü  b h h t , p acn oao jK eH H b ift B KOp- 
Me. E r o  p e a y K T o p  co ea n H eH  c  p e a y K T o p o M  
3aaH M x K o a e c , neM a o c T H ra e T c n  n en p ep b iB - 
HbiH n e p e x o a  o t  pejK H M a naaBaHM H k  p e - 
>KHMy aBHuceHMH n o  c y u ie . ripn n o a x o a e  
k  ö e p e r y  on ycK a iO T cn  b p a ö o n e e  n o a o jK e -  
HHe K o a e c a , h aMiJiMÖHn n p e o a o a e B a e T  
np'HÖpe>KHyio 3 0 H y c  n oM o m b io  cy xon yT H O - 
r c  «  B o a n H o ro  aBHucM Teaeft. B p a ö on eM  
noao jK eH M H  b h h t  M a a o r o  x o a a  MOJKeT n o-
BCpaHMBaTbCH B rOpH30HTaabHOH naOCKO- 
c t h  Ha 90°, neM o c y m e c T B a n e r c n  y n p a B a e -  
Hne npn  n o a x o a e  k  ö e p e r y .  P a a n y c  u n p K y- 
anuMiH n p n  aBH>KeHHH b B oa oH 3M em a io -  
m eM  pe>KHMe 11 m , b  KpbiabeBOM  p e a c n -  

Me i55 m .

H a  aMiJiMÖHM H cn oa b 3 yeT c n  ra30 TypÖ H H - 
HbiH a ß H ra T ea b  «J laÜ KO M iH H r» TF-1460 
MaKCHMaabHOH MOlUHOCTblO 1225 A.C.  npn  
T e M n e p a r y p e  o K p y jK a io m e ro  B 0 3 a y x a  26°. 
B e c  a s H ra T e a n  c B cnoM oraTeabH H M H  M exa - 
H H 3M aM H  c o c T a ß a n e T  545 K a. C a ß H r a T e a n  

b  p a ö on eM  p e * H M e  CHHMaeTCH M om H ocTb  
o K o a o  900 a .  c. Y a e a b H b iü  p a c x o a  TonaH B a 
co c T a ß a n e T  304 z / a .c .h .

ra a o T y p ö 'H H H b iH  a s M r a T e a b  p a c n o a o jK e H  

H e n o c p e a c T B e m o  3 a  K a Ö H H oü  B o a H T e a n .  

H b a B 0 3 a y x o 3 a 6 o p H H K a  p a c n o a o * e H b i  n o  

ö o p T a M .  r a a B H b if t  p e a y K T o p  p a 3 M e m e H  n o a  

rp y 3 0 B b iM  O T a e a e n n e M  h c o e a n H e H  c  aB H - 

r a T e a e M  ih K o a e c a M H  c  n o M o m b io  K a p a a H -  

H b ix  B a a o B .

X o p o m a n  n p o x o a n M o c T b  n o  c y r n e  o ö e c -  

n en H B aeT C H  n o a ß o a o M  m o iu h o c t h  k o  B ceM  

n e T b ip e M  « o a e c a M  a B T O M O ö n a n  c  u iH H aM H  

p a 3 M e p o M  18.00— 25. H c n o a b 3 0 B a H H e  r a 3 0 -  

T y p Ö H H H o ro  a s H r a T e a n  n 0 3 B o a n a o  n p e -  

a e a b H o  y n p o c r n T b  TpaH C M H C C H io : K o p o Ö K a  

n e p e a a n  » M e e T  B c e r o  a n u ib  a s e  C K o p o c T H  

;h  p e ß e p c .

O T K p b iT a n  r p y 3 0 B a n  n a a T ^ o p M a  p a 3 M e -  

p aM H  4,15x3,1 m  n o 3 B o a n e T  p a 3 M e c T H T b  

ß o c e M b  C T a H a a p T H b ix  K O H T eH H ep oB . F l o r p y -  

3 0 n n o -p a 3 r p y 3 o n H b ie  o n e p a u H H  H a c y u ie  

n p o H 3 B o a n T c n  n y T e M  n o c a a K H  aMiJiHÖHH 

aH M iu eM  H a  r p y H T  3 a  c n e T  'B T n r «B a H H H  k o - 
a e c ,  H a  h to  T p e ö y e T C H  12 ce K .  O p H  s to m  
n o r p y 3 o n H a a  B b ic o T a  n a a T i j io p M b i c o c T a ß -  

a a e T  838 m m . O r K n a H b ie  ö o p T a  r p y 3 0 B 0 -  

r o  O T a e a e H H a  (K o p n y c  aB TO M O Ö H aa  b h -  

n o a H e H  « 3  a a io M H H H e B b ix  a n c T O B ) M c n o a b -  

3 y ioT C H  b K a n e c T B e  c x o a H e f l .

B c a e a c T B H e  p a c n o a o jK e H n a  rp y 3 0 B o ro  
n p oH 3 B o aa T c a  n yT eM  n oca a K H  aMijmÖHH 
BaM aiiHe Ha ycTonnHBOCTb HecHMMerpHH- 
H o ro  p acn p ea ea eH H H  rp y3 0 B  CBoaHTca k 
MHHHMyMy. T a K , n p «  n epeB 03K e KOHrefiHe- 
p oß  oö iu h m  BecoM  4750 K a  aBTOMOÖnab 
B 0 3 B p am aeT ca  b H opM aabH oe n oa o jK eH n e  
hb K peH a 45°. F lp n  s to m  C T a ' & u m m a m n  aM- 
^ ih öh h , K a « «  b c a y n a e  öopTO B oft h KHae- 
boh  K an K H , ocym ecTB aaerca  ynpaßaaeM bi- 
MH 3aKpWaKaMH, KOTOpbIMH CHaÖ}KeHO HO-
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P'HC. 5. O Ö IH H H  BHÄ aBTOMOÖHJIH LV H X -1 : 
/ —  rpeÖ H oft b h h t  M a n o ro  x o ^ a ;  2  —  o tk h ä h o A  6 op T ; 3 vnoRPHK Rnnu nn« nnwwnuiiu

COBOe KpblJIO. 3 t H  3aK pb IJ IK « npHBOflHTCH 
B fleHCTBHe a'BTOIIHJIOTOM (J)HpMbI J la flK O - 
m h h t c noiiom bio rH flpaBJiH qecKO ii c h c tg -
Mbl.

TexH H qecKaa xapaK TepncraK a 3 t o t o  «  
H pyrn x  öbiCTpoxoaHbix m iaBarom Hx aBTO- 
MOÖHJieß npnBeneHa b Taöji. 1. JXnst B0 3 - 
m ohchoctm  cpaBHGHHB anecb 5Ke BKiuoqena

P h c .  6. Am iJ ihöhh  Ha B03H yinH oft n on yu iK e  
SR-M° 5.

TexHHqecKaa xapaKTepHCTMKa oflHoro « 3  
nOCJIGAHHX aHrJIHHCKHX ABn-aM({)H6HH
SR -N 5  (p h c . 6 ). rijiom aflb  nonymKH paB- 
na 51 m 2, ÄaBjieHHe b  B 0 3 fly u iH 0 H  n o n y u i -  

Kfe 137 kz/jk2.
HMea 3anac TonjiHBa 1200 a  h cpenHiiß 

p acxo « ero 344 a/h (0,382 a / a .c .h .) , aMtjjn- 
ö h h  pacnojiaraeT aanacoM xona no TonjiH- 
By 3,5 h, MojKet coBepuiHTb copoK 20-m h-

nyrHbix 3ae3Ä0B b neHb h nepeBesra 500 
n a c c a jK n p o B .

Bo BpeMH ÄeMOHCTpauuH b CIUA aMtj)H- 
ö h h  SR-M° 5 npouuia paccTOHHHe 960 0  k m  

3a 130 h 3KicnJiyaTauHH h nepeBe3Jia 2000 
nacca/KHpoB. KpoMe nsHJKeHHH no BOfle, 
noxa3 BKjiioqaji b ceöa Bbixon Ha öeper, 
ÄBiixceHHe no ö o jio iy , npeonojieHMe rnyöo-
KHX ÖOp03fl. 3apOCJIH BbICOKOH ÖOJIOTHOH 
TpaB bi aM cj>n 6n a  n p e o n o jie j ia  c o  CKOpocTbio
54 k m Jh .

OwpMa yacTJieHÄ npncTymuia k Mejwo- 
cepHÜHOMy npoH3BoacTBy annapaTOB 
SR-M° 5. Ä ßa nepBbix oöpa3na ö h j ih  npo- 
aaHbi b A h t j ik h .  H o  onHOMy oöpa3uy h jih  
nccneaoBaTejibCKHX uejieft KynHJin CUIA, 
KaHa.na, HopBerHH h UnoHnn.

BblBOflbl

1. C n ocoÖ H ocT b  c b o h m  x o h o m  n p e o n o jie -  
BaTb BC TpeqaK m inecH  BonH bie npenHTCT- 
BHH CTaHOBHTCH OÖbiqHbIM TpeÖOBaHHeM,

npeÄT>HBnneMbiM b HacTonmee BpeMH 3a
pyßejK O M  K aBTOMOÖHJIHM nOBbimeHHOH 
npOXOflHMOCTH B CBH3H C HX lHHpOKHM 
HCn0JIb30BaHHeM B pa3JIHHHbIX o ö j ia -  
CTHX. 3 t H  aBTOMOÖHJIH, HMeH HeBblCO- 
KyK) CKOpOCTb flBHJKeHHH nO BOfle, ÖOJIb- 
rn y io  n acTb  BpeMeHH p aöoT a iO T  Ha cyiue 
h npeHHa3HaqeHbi b o ch o b h om  h jih  4>op- 
CHpoBaHHH BHyrpeHHHX b o h h h x  n pe-

rpan.
2. H a p n n y  c  B O H O H 3 M em arom H M ii aB TO - 

m oöh jih m h , 3 a  n o c j ie n H H e  r o f lb i  c o3 .fla H b i 

n p H H H H n n a J ib H o  H O Bbie o ö p a 3 H b i n J ia B a io -  

IlIH X  aBTOM OÖHJieH  C BbICOKOH CKOpOCTblO 

HBHJKeHHH K a x  H a c y iu e ,  T a x  h  H a  B O fle , 

n p e H H a 3 H a q e H H b ie  h jih  n p o B e n e H H H  T p aH C - 

n o p T H b ix  o n e p a i iH H  b o 6 e n x  c p e n a x .  H 3  

h h x  H a n o o j i e e  n e p c n c K  r iiB H b iM H  h b jih io tc h  
aBTOMOÖHJIH Ha nO flB O H H blX  Kpb lJIbH X  H aM - 

diHÖHH H a B 0 3 H y u iH o n  n o H y u iK e .  I l o c j i e f l -  

n n e ,  K p o M e  ö o j ib iu o n  c x o p o c T H  H B iiace iiH H

no B o n e ,  oöjianaiOT TaxiKe xopon ien  onop-
HOH npOXOflHMOCTblO H, CJieHOBaTejIbHO, 

BbICOKOH CKOpOCTblO npeOHOJieHHH 3 a ö o jio -  

qeHHOH npHÖpeJKHOH 30HbI.

3. H a Ö bICTpO XO H H blX  aMlJlHÖlHHX B CBH- 

31! C ÖOJIbLUOH n O TpeÖ H O H  M OIUHOCTbK) HJIH 

H P « * e H H H  n o  B o n e  n o j iy q a iO T  n p eH M yu ie -  

c T B e H H o e  p a c n p o c T p a H e H « e  ra 3 0 T yp Ö H H - 

H b ie  f lB H r a ie j iH ,  K O T o p b ie  x o p o r n o  n o n x o -  

H.HT n o  CBOHM X a p a K T e p H C T H K a M  HJIH npH- 

B o n a  H B H * H T e J ie ö  n n a B a io m H x  aBTOMOÖH- 

j ie f t .
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C A M O B J I O K M P y t O L U M E C f l  f l H t t > c t ) E P E H I 4 , M A / l b H b l E  M E X A H H 3 M b l  

C  r U f l P A B J l U H E C K M M  C O n P O T M B J l E H M E M

YAK 629.11.013.(083.77)

/ " k l l H H M  M3  BaiKHeftui.Hx M eponpHHTHft 
IIOBblUieHHH npOXOAHMOCTH aBTOMOÖH­

Aeft h b a h c tc h  npH M eneH H e ö a o K H p y eM b ix  
fiH c|)4 )epeH iiH aJ i0 B. C y m e c T B y io m n e  k o h c t -  
pyKUHH CaMOÖJIOKHpyiOlIlHXCH ÄH ([)(})epeH - 
UH aaoB (n oB b iu ien H O ro  TpeHHH, c b o 6 o a h o -  
r o  x o a a ,  c  nepeineH H biM  nepeaaTO H H biM  o t -  
HOUieHHeM H Ä P - )  3HaHHTeAbH0 nOBbimaiOT 
npOXO/l'HMOCTb aBTOMOÖHAH, HO OHH HMe- 
IOT HeKOTOpbie HeHOCTaTKH. OcHOBHbIM He- 
fiOCTaTKOM HBAHeTCH TO, HTO y  aBTOMOÖH- 
Jieft, CHaÖJKeHHblX CaMOÖAOKHpyiOmHMMCH
ÄHijjiJjepeHiiHaJiaMH, 3 Ha'HHTeabHO y x y a -
r n a e r c n  y n p a B J ia e M O C T b  h  y c T O Ö H H B O C T b . 

3 t o  H B J ia e T C H  c a e a c T B H e M  t o t o ,  h to  K p y -  

thu im R M O M e H T  n e p e p a c n p e a e a n e T C H  n a  B e -  

n y u i H x  K o a e c a x  C K a H K o o 6 p a 3 H o ,  K a K  T o a b -  

K O  B 0 3 H H K 3 G T p a 3 H 0 C T b  C K O p O C T e ft  B p a i l i e -  

H H H  K O J ieC  HG3 3 B H C H M O  O T  n p H B H H b l e e  B 0 3 - 

H H K H O B e H H H . P a 3 H O C T b  C K O p O C T e ft  B p a U i e -  

hhh B e a y m n x  K o a e c  B 0 3 H H K a e T  n p n  6 y K -  

c o ß a H H H  K o a e c a  h n p n  A B H jK e H H H  H a  n o B O -  

p o T e ,  n o  H e p O B H o ft  a o p o r e ,  c  p a 3 A H H H b iM H  

p a ,7 'H y c a M H  K a n e H H H  K o a e c .

n e p e p a c n p e a e a e u H e  MOMeHTa b  n o c a e a -  
HeM c a y n a e  He TOJibKO He HyjKHO, h o  B p ea - 
iro. r io a T O M y  b  n o c a e a H e e  BpeMH BeayTCH 
riOHCKH KOHCTpyKUHÖ AH({)4>epeHlI,:HaA0B, 
KOTOpbie, nOBbim aH npOXOAHMOCTb aBTOMO- 
ö h a h , He y x y a m a a «  6 bi e r o  ynpaBaneM O CTH  
lf yCTOÜHHBO'CTH. TaKH M H  CBOftCTBaMH 0 6 - 
a a a a iO T  aM tj)(}>epeH iiHaAbHbie M exaHH3M bi,
3 KOTOpblX aAH  ÖaOKHpOBaHHH HCnOab3yeT- 
ch  m a p a B a H H e c K o e  Tp eH n e w h ä k o c t h .
r i p H H U H n  a e f tC T B H H  T 3 K H X  M e X 3 H H 3 M 0 B 3 a -

KaiOHaeTCH b to m , h to  n a p a A a e a b iio  c 
oßbiHHbiM iiiecT epeH H aTH M  ÄH (j)4 )epeH UH a- 
a oM  ycT a H aß a H B a ioT  rn a p o H a c o c  (n o p u i-  
i ieB o ft, u iecTepeH H aTb ift, a o n a c T iio ft  Hau 
a p y r o r o  T H n a ). ripn noHBaeHHH o th o c h -  
T eabH b ix  o ö o p o t o b  n o a y o c e i 'i  B oam iK aeT  
C T H O cm ea b H oe  a B iia teH H e B e a y m n x  h Be- 
ä om b ix  n acT e ft D H apoM exaHM 3M a, 3a c n e r  
n e ro  6 y a e T  c o 3 a a B a T b c a  rH ApaB AM necK oe 
con p O T H B ae im e jk h a k o c th ,  KOTOpoe «  6 y- 
a e T  6aoK H pO B3Tb AH t}xj)epeH ii,HaA, npnneM  
p. n eoß x oÄ H M o ft CTeneHH.

O n b i T  s K c n a y a T a i i H H  y S e x r a a e T ,  h t o  n p n  

n o ß o p o T e  a B T O M o ß 'H a H  O T H o c u T e a b H b ie  

o ß o p o T b i  n o a y o c e f t  c p a B H H T e a b H o  H e B e a n -  

kh. T a x ,  n o  a a H H b iM  p a c n e T a '  B e a n H H H a  

u T H O C H T e a b H b ix  o ö o p o T O B  n o a y o c e f t  a a i K e  

n p H  H a n S o a e e  K p y T b i x  n o ß o p o T a x  a B T O M O -  

6 iia h  c p e a H e f t  r p y 3 o n o A T > e M H o c T H  ( c  

P ra in =  10 m  n p n  0=10  k m / h )  C O C T a B a H e T  

5 .3  o 6 / m u h .  / t a n  a B T O M O ö n a e f t  ö o a b u i o i i  

r p y 3 0 n o ;y b e M H O C T H  B e a H H M H a  s t h x  H « c e a  

o ö o p o T o n  e m e  M e H b iu e  h c o c T a B a n e T  

3,5— 4.
n p n  ß y K c o B a H H H  K o a e c  O T i io c H T e a b iib ie  

H H C aa OÖOpOTOB B M H H y T y  3 H aH lIT eab H O  

ö o a b iu e ,  n eM  n p H  n o ß o p o T e ,  h a o c T H r a iO T  

30 h ß o a e e  y  aB TO M O Ö H A eft n o B b im e iiH o ft  

n p o x o Ä 'H M O C T ii c p e A H e ft  ir p y 3 o n o A 'b e M H o c T i i  

h 25 h ö o a e e  y  a B T O M o O n a e ft  n o B b rn ie n iio f t  

n p o x o Ä H M O C T H  ö o a b iu o f t  r p y 3 o n O Ä ’b e M n o -  

c th  c  T p eM H  h 6 o a e e  B e a y n iH M H  M O CTaM H .

y  rp y3 0 B b ix  aBTOMOÖHaeft oObiHtiofi 
npoxoÄHM OCTH OTHOCHTeabHbie HHcaa 0 6 0 - 
P O to b  n pn  OyKcoBaHHH Ha 3 to h  « e  n e p e -  
a a n e  aocT H ra iO T  e m e  6 o a b iiie ft  BeaHHHHbi. 
3 t o  h noao>K eH o b o c u o B y  p a ö o T b i r n a p a B -  

aH H ecK nx Ä iii})(J )epeH H H aabH bix M exaHH3- 
MQB.____________

1 B y n p H H  I I .  A . ,  M s j i i o k o b  A .  A .  
«ABTOMOÖHJIbHafl IipOMLHUJieHKOCTb», 1963, Ms 3.

B H3B6CTHHX KOHCTpyKUHHX A'HliHtiepeH- 
m ia a o B  con p oT H B aeH n e  jk i ia k o c th  C03aaeT- 
ca  aH ß o  3a cn eT  n ep eö a aT b iB a m iH  ee ao- 
nacTH M iH , a n ö o  3a cneT npoAaßaH BaH H H  
/ K h a k oc th  nepe3 KaaH Ö poBaH H bie OTBep- 
c th h . Bo B cex  caynaax A aßaeH H e >kh ako- 
c th ,  a c a e a o ß a T e a b H o , m m om ch t c o n p o -  
THßaeHHH ö y a y T  n p o n o p u n o H a a b iib i c x o p o -  
CTH AaBaeHHH JKHäKOCTH. CKopocTb ABH- 
x-eHiHH jk h a k o c th  npH M o n p on op iiH O H aab - 
Ha BeaHHHHe OTHOCHTeabHblX OÖOpOTOB n o- 
a y o c e ft .  Ha p e * H M e  n o ß o p o T a  3 B tom o6 h - 
a n , K o rA a  OTHOCHTeabHbie o öo p o T b i n o a y ­
oceft HeßeaHKH, m om ch t conpoTH B aeH H H  
T H A p o A H ^ ^ s p e H ftK a a a  ö y a e T  M aa , a Ha 
pe/KHMe öyKCOBaHHH pe3K 0 B03pacTeT .

O coöeH H O  ö o a b m o ft  3<})(J)eKT noayn aeTC H  
n pn  npOAaßaiHBaHHH jk h a k o c th  n epe3  Ka- 
aH Ö poBaH H oe O TßepcTH e, TaK  KaK 3 A ecb  
MOMeHT conpoTH BaeH H H  » h a k o c t h  n p o n o p -  
m io H a a eH  K ß a A p a T y  OTH ocH TeabH bix 0 6 0 - 
poTO ß n o a y o c e ft .

Ä O K a iK eM  3t o  Ha n pH M epe nayH H iepH O - 
1 0  H a co ca , H cn oab3 0B aH H oro  b A m lx liepeH - 
n n a a e . FIpoH3BOAHTeabHOCTb H a co ca  n p «  
npoAaBAM BaHHH m m  j k h a k o c t m  n ep e3  K aan - 
ß p oB a iiH oe  O TßepcTHe

Q =  V-fd V
2  g

A  P , ( 1 )

r a e  p = c o n s t  —  K 0 3 4 >4 >H U .H e iiT  p a c x o A a ;

y d _ _ _ —  n a o m a A b  K a a H Ö p o B a i iH o r o  o t -

BepcTHH;
Y  —  y A e a b H b if t  B e c  ä h a k o c t h ; 

g = 9 , 8 1  M /c e K 2 —  y c K o p e H H e  c h a h  t h -
JKeCTHJ

A p —  nepenaa AaßaeHMH a o  OTBepcTiia
11 3 a  HMM.

C A P y r O ft  CTOpOHbl,

Q =  Qm loö 1 (2)
r A e  Q m =  v F „ —  T e o p e T H H e c K a n  n p oH 3 B O -

A H T ea b H O C T b  n a y H H ie p a ;  

V — CKOpOCTb n pO TeK aH H H

j k h a k o c t m ;
F „  —  naom aAb nayHHiepa; 
fio6 —  OÖ-beMHblft K.n.A. 

ripHpaBHHB ypaBHeHHH ( 1 )  h ( 2 ) ,  H a f t -  

ABM

A / 7 :
w l s

2 g  ^
f ö

B ( j io p M y a e  (3) Bce

■v2 — A v 2.

BeaH H H H bi, K p o M e  

C K o p o c T H  v, nocTO H H iib ie, n osT O M y oßo3H a- 
hhm h x  n e p e 3  A. B cbok) o n e p e A b ,  T e o p e -  

THHeCKMÖ MOMeHT c o n p o T H B a e H H H  

TaKoro n i a p o H a c o c a

M m e o p  =  0 , 1 5 9  A  p q , ( 4 )

tac  q =  const —  o ö i e M H a n  n p o i i3 -  

B O A H T ea b H o cT b  T H A p o n a c o c a  

3 a  OAHH OÖOpOT.

r io A C T a a H B  B b ipa iJK eB iie  (3) b 
y p a B H e H H e  (4 ), noa iyH H M

M m e o p  =  Q , 1 5 9 q A v 2 =  k v 2 . ( 5 )

B n p a ß o f t  n a cT H  B b ip a iK e n iiH  (5)
BCe nO CTO H H H bie BeaH H H H bi 0 6 0 3 1 1 a -  

H e iib i n e p e 3  k .  Ho C K o p o c T b  n .p oT e - 

KaH H H  jkhakocth n p H M o  n p o n o p U H O iia a b H a  

OTH O CH TeabH biM  o O o p o T a M  n o a y o c e f t ,  to t- 
A a  B b ip a iK e n n e  (5) s a n i im e M  T a K :

B a o K iip o B O H iib ie  C B O iicT B a  c a M O Ö a o K ii-  

p y io m e r o c H  A n cJ ic jjep eH U H aA a  o u e H i iß a io r c H  

T3K H a3 b IB aeM b IM  K03(j)(J)im neHT0M  ÖAOKH- 
pOBKH

„2

k 6 =  -
M ,meop k 'n t

(7)
A40 M 0

n p e A n o a o m H B ,  h to  k  K o p n y c y  A H ^ ^ ß - 

p e H u n a a a  h o a b o a h t c h  nocT O H H H b ift « p y -  

TS im H ft M O M eH T M 0, n o a y H H M

k 6 =  C n omn ’

rae
C = c o n s t .

T a K H M  o 6 p a 3 0 M ,  m om ch t co n p o T H B a e H H H  

Ti K03(|)tJ)iim HeHT Ö AOKHpOBKH AaH H O TO  Ä H ^ -  

( j ie p e H U H a a a  6 y a y T  n p o n o p u .H O H a a b H b i K B a - 

A p a T y  O TH O O H TeabH b ix  o ö o p o T O B  n o a y o c e f t ,  

E ca e A C T B H e  n e r o  ö y a e T  o ö e c n e H H B a T b c n  

IipaK TH H eC K 'H  «H H C T b lft »  nO B O pO T H B TO H ie  

B p eM H  nOBblCMTCH n pO X O ÄH M O C Tb  aB TO M O - 

6 h ah  n p n  ö y K c o ß a H H H  ero K o a e c .

3  a n oca ea »H e  t o a h  noHBMaocb m h o to  
KOHCTpyKHHft caMo6aoKHpyioiHHXCH AHcjxJie- 
pem iHaaoß, öaoKHpoBKa KOTopux ocym ecT- 
BAHeTCH npn noM om n THApaBAHHecKoro co - 
npoTHBaeHHH.

B c e  T H A p aB A H H eC K H e AH 4) 4 ie P enU 'lHaJIBH bie 

M e x a iiH 3 M b i a ea H T C H  H a hm cto  rH A p a B A H H e -  

c K i ie ,  rae a a h  ö a o k h p o b k h  A H ^ ^ ß P 6111! 1113'  
a a  H c n o a b 3 y e T C H  n p a K T iin e c K H  TO AbK O  c o -  

n p o T H B a e H H e  jk h a k o c th ,  h C M em a H H b ie , r a e  

ä a h  ö a o k h p o b k h  M c n o a b 3 y e T C H  K a K  M e x a -  

H H H ecK oe  T p e H n e ,  T a u  h c o n p o T H B a e H H e  

JKHAKOCTH (paC C M O TpH B a iO TC H  TO AbK O  n e p -  

B b ie  H3 H H X ).

n p O C T e ft l l lH M H  M3 r'ilIApaBA'HHCCKHX A ’H(i>- 

( ( le p e H U H a a o B  h b a h io tc h  T a K H e , y K O T o p w x  

n a  c a T e a a n T a x  mah n o a y o c e ß b ix  n ie c T e p -  

HHX yC TaH aB A H B a lO TC H  A O n O A H H T ea b H b ie  

a o n a c T H ,  n e p e ß a a T b iB a io iH H e  »n iA K O C T b  

n p n  HaaH H H H  O T i io o H T e a b i io r o  B p a m e H iiH  

n o a y o c e f t .

Ha ph c. 1 npH B eaeH a cx eM a  A H ^ tfiepeH - 
U H aaa  c PHApaBAHHecKoft öaoKH poBK O ft,

Mmeop— k'nonW ( 6 )

P h c . 1. Ä H ift t t ie p e H n H a a  c  T H A p a B a iiH e c K o ft  

6 a o K H p o B K o f i  ( n p o A o a b i ib i f t  p a 3 p e 3 ) .

H 3o6peTennaH  P. M. KeaaH (C IIIA , naTeH T 
JVü 2886980, 1959 r.).

C B e a o M o ft  K O iiH H ecK o ft m e c T e p i ie f t  1 

JKeCTKO CBH33H BaA 2, H a KOTODOM H a UIH- 

n a x  3 c h a h t  c a T e a a H T b i  4.
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C caTeJiJiM ra M «  H a xoA H T ca  b sauen .ieH H H  
A «e  KOHHqecKHe n o a y o c e ß u e  m e c ie p H H  5, 
aa>KAaH  « 3  K O Topb ix  B b in oA n en a  3aoAH O  c 
n o jiu M  BajiOM  6, HM eiom HM  Ha A p y ro M  k o h -
u.e UHJiHHÄpHHecKyK) 3yöaaT yK >  rn ecT ep - 
hk) 7. 3 Ta  m ecTepH H , b c b o io  o a e p e A b , Ha- 
XOÄHTCH B 3 aB,enJieHHH C UHAHHApHHeCKOH 
u ie cT e p H e ii n o a y o c H  8. K a * Ä a a  H3 k o h h -  
a e c a n x  n o jiy o c e B b ix  m ecT ep eH  5 HM eeT a o -  
n a c T «  9. CaTeJM H Tbi, aoH H aecK H e n o a y o c e -  
Bbie m ecTepH H  c AOnacTHM H 3 aKAK)aeH bi b 
K a p T e p , B KOTOpOM HaXOAHTCH JKHAKOCTb.

I Ip H  HaAHHHH O TH ocH TeA bH oro  B p am e- 
h h h  n o A y o c e B b ix  m e c re p e H  (n p n  n o B o p o T e  
HAH ÖyKCOBaHHH) AOnaCTH HX Ö yA yT  TaK- 
» e  n e p e M e m a T b c a  OTHOCHTeAbHO A p y r  Apy- 
r a  h  n p H A aB aTb  j k h a k o c t h  K p y ro B o e  ä b h - 
>KeHHe, BCAeACTBiHe a e r o  u n p K y A H p y io m a a  
JKHAKOCTb CTpeMHTCH npeAO TB paTH Tb OT- 
n ocH T eA b H oe  B p am eH H e A on a cT er t h , K aa  
CAeACTBHe, KOHHaecKHX n o A y o c e B b ix  m e cT e - 
p en .

T a a o f t  AHtJji^epeHUHaA «M e e T  C A eA y iow H e
neAOCTaTKH: o h  c o 3A a e T  A onoAH H TeAbH biii 
rHApaBAHqeCK'HH TOpMO'3HOH 'MOMeHT 3a 
ca eT  n epeöaATb iB aH H H  jb h a k o c th  A on acT H - 
m h  h  n p n  e 3A e  Ha npH M oft, a o r A a  AH tjxjie- 
p en p H a A  He p a ö o T a e T , oh  He oöecne-HHBaeT 
HHCToro n o ß o p o T a , T a a  a a a  Ha s to m  ck o -  
pocTHOM  p e * H M e  6 yA e T  c o 3A a ß a T b c a  3 Ha- 
UHTeAbHblH rHApaBAHHeCKHH MOMeHT COHpO- 
THBAeHiHH h  b t o  ja e  BpeMH Ha pe>»H M e 
ÖyKCOBaHHH K034H})HUHeHT ÖAOKHpOBKH Öy- 
A t‘T 3HaaHTeAbHO M eH buie H e o öx o A H M oro .

X a p aK T ep H C T H aa  T a a o r o  AH<i>4)e P eHHH a'  
A a

Mmp =  f  ( nomn)
Ö yA eT  HMeTb AHHeHHyiO 33BHCHM0CTb.

K  T a a o M y  T « n y  o th o c h t c h  h THApaBAH- 
aeCKHH AH $4>e P eHHHaAbHbIH MeX3HH3M, 
H3o6pa>aeHHbiH  Ha p « c .  2  —  H30ÖpeTeHHe 
I ' .  R.  A a jk h  (C U I A ,  naT eH T N °  2746320 , 

1956 r . ) .

THBAeHHe IH, KpOMe TOTO, MeHCAy TOppaM H 
A on a cT e ft  1 h B b icTynoB  6 H3-3a H eöoA b- 
u io r o  3 a 3 o p a  c0 3 A a eT ca  A on oAH H T eA bH oe 
TH A p aB A H aecaoe  conp oTH B A eH ne. B A a ro A a -  
p a  n ocA eA H eM y  xap aaT ep H C T H aa  A aH H oro  
AncjH jiepeH U KaAbH oro M ex a »H 3 M a  M mv — 
—f ( n 0TH ) Ö yA eT  oTAH aH a o t  a h h ch h o h , 
OCOÖeHHO npH ÖOAblHHX OTHOOHTeAbHblX 
CKOpOCTHX Bpam eHHH.

3 t o t  AH(j)(j)epeHUHaAbHbiH MexaHH3M 
ycTpanaeT  b HeaoTopoft CTeneHH nepBbift 
neAOCTaTOK npeA biA ym ero  AHtj)c[>epeHUHa- 
Aa, ho  ocTaiOTca Bce ocTaAbHbie.

C A e A y io m y K ) r p y n n y  rH ApaBAH aecaiH x 
AHct>cl)epeHii,HaAbHbix MexaHH3MOB npeAC Ta- 
b a h k )t  T a a n e , ÖAOKHpoBaa b  k o t o p h x  ocy-

P h c . 2. J(H (})(})epeH H H aA  c  TH ApaBAH aecaoH
ÖAOKHpOBKOH I\  R .  AaJKH.

B OTAHane o t  onncaHHoro, 3Aecb Aona- 
c t h  1 ycTaHOBAeHbi Ha caTeAAHTax 2 h  3, 
a c  aopnycoM AH(}H})epeHUHaAa 4 jaecTao 
CBa3aHbi cneuHaAbHbie^ apyrAbie aaman 5 c  
BbicTynaMH 6. KorAa AH(j)4>epeHii,HaA hc 
paöoTaeT, t o  caTeAAHTU He B p am aarrcH  o t -  
HOCHTeAbHO KOpnyca H, CACAOBaTCAbHO, 
nepeMeuiHBaHHH jk h a k o c th  AonacTHMH He 
npOHCXOÄHT. ripn  BpameHHH CaTeAAHTOB 
AonacTH nep-eMeuiHBaiOT »HAaocTb, 3a caeT 
aero 0Öpa3yeTca THApaBAHaecaoe conpo-

P hc. 3. ,UH<J><}>epeHiiiHaA c  rH A p a B A H a ecao fl 
ÖAOKHpOBKOH A. O. P oÖ ep T C a  (npO AO Ab- 

Hbift, n on ep ea H b ifl p a3 p e3  h K A a n a H ).

m e c T B A a e T c a  n p n  n o M o m a  a n c T o  r a -  

A p a B A H a e c a o r o  c o n p o T H B A e H H H , C03- 

A a ß a e M o r o  H a c o c a M H  p a 3 A H a H o r o  

™ n a :  nopu iiHeBbUM H, p O T op H b iM H

H T. A .

B o A e e  c o B e p m e H H b iM  c  t o a k h  

3peH H H  H O A yaeH H H  HeOÖXOAHM OTO 

M O M eH Ta  C O npO TH B AeH H H  HBAHeTCH  

TH A p aB A H aeC K H H  Ä H ^ e p e H U H a A b -  

-HblH M eX 3H H 3M  H 30Ö peTeH H H  A. O.
P o ö e p T c a  (C U IA , n a T e H T  JV» 2978929, 

1 1961 r . ) ,  a o T o p b iH  n o a a 3 a H  Ha

p n c . 3.

O A H a  H3 a a u ie a  AHtjxJjepeHUHaAa / b h -  
n oA iieH a  b BHAe ÖAOaa ix h a h h a p o b  h H M eeT 
paA H aAbH bie  OTBepCTHH 2, B KOTOpblX p a c - 
noAaraiO TCH  nopu iH H  3. H a n oA yo cH  4 Ha 
uiAHUbi H aca>aeH  a yA a a aoB b iH  a h c k  5.

T aaH M  o öp a 3 0 M , a yA a a aoB b iH  a h c k  Bpa- 
m a e T c a  3aoAHO c  n oA yo cb K ), a  nopuiH H  3—  
aaoAH O  c  a o p n y c o M  AH(})it>epeHUHaAa. F Iop - 
iühh  npHH<HMaK)Tca a  a y A a a a a M  npyjKM H a- 
mh 6. B aaJKÄbift u h a h h a p  c  T o p u a  3aBO- 
paaHBaeTCH n p o ö a a  7, a o T o p a a  3 aap b iB aeT  
ITOAOCTb UHAHHApa M CAy>KHT AAH CÖOpKH 
M exaH H 3M a. B n o p u m e  3 ycTaHOBAeHO « A a -  
naH H oe ycT p o ftcT B o  8 c  aaAHÖpoBaHHbiM  
O TB epcTaeM  9, c A y * a m e e  a a h  B b in ycaa  
o a a T O H  » h a k o c t h .

B ÖAOae HHAHHApoB H M eeTca B n ycK H oe 
OTBepcTHe 10 c  KAanaHOM , a ep e3  a o T o p o e

AiHAKOcTb H3 K o p n y c a  AH (})(})epeHU .HaAa no- 
n a A a e T  b noAOCTb u h a h h a p o b . K p o M e  t o -  
r o ,  H M eeTca  cn eu n a A b H o e  ycT p o ftcT B o  11, 
C A y>aam ee ä a h  h o c to h h h o h  n o A a a n  M acAa 
BH yTpb a o p n y c a  A H (j)^ ep eH U H aA a .

ripiHHUHn ä c h c tb h h  3 a a A K )a ae T ca  b CAe- 
A ya )m e M ; n p «  noaBAeH H H  o öo p o T O B  n oA y - 
o ch  OTHOCHTeAbHO a o p n y c a  ÄHtjxJiepeHUHa- 
A a  a y A a a a H  H aöera iO T  Ha nopu iH H , n ocA eA - 
Hne, n e p e M e m a a c b , cJKHMaiOT jK H A aocT b  h 
npoAaBAH B aiO T ee  a ep e3  aaAH Ö poBaH H bie 
O T B ep crn a , 3 a ca e T  a e r o  B03HMKHeT hha- 
p a B A H a eca o e  con p oT H B A eH n e .

BeAHaHHa MOMeHTa conpoTHBAeHna 3 a- 
FHCHT OT KB3ApaTa OTHOCHTeAbHblX OÖOpO- 
t o b :  aeM öoAbuie OTHocHTeAbHbie oöopo- 
Tbl, TeM ÖOAbUIHH C03A3eTCa -MOMeHT CO­
npOTHBAeHHH, KOTopbiü ih peaAH3yeTca Ha 

OTCTaauueft noAyocH. FIpu n o B o p o T e  aBTO- 
MOÖHAH OTHOCHTfeAbHble OÖOpOTbl HeBeAH- 
KH, H nOSTOMy THApaBAHaeCKOe COnpOTHB- 
AeHHe MaAO. CAeAOBaTeAbHO, nponcxoAHT 
noaTH «ancTbiß» noBopoT.

n P H ÖyKCOBaHHH KOAeC OTHOCHTeAbHbie 
OÖOpOTbl 3H3HHTeAbHO ÖOAbHie «  MOMeHT 
conpoT-H BAeH iia A H $ $ e p e HHHaAa p e 3 a o  B0 3 - 

p a cT a eT . X a p a a T ep H C T H a a  s t o t o  ah ^ h }16'  
peH U H aAa H M eeT K B aA paTH aH y io  33b hch - 
MOCTb:

Mmp =  At?omn , 

T A e  A = c o n s t .

3 t o t  AH (ji([)epeH U H aA o ö A a A a e T  p h a o m  
n p e H M y m e c T B  n o  cpaB H eH -H io  c o  B c e M «  p a c -  

CM O TpeH H b iM H : o h  o ö e c n e H H B a e T  n o a T H

«a n c T b iH »  n o B o p o T  3 b t o m o 6 h a h j  c o 3 A a e T  

ÖOAbUIOH rH A p a B A H a eC K H H  M O M eH T c o n p o -  

TH B AeH H H  H a p e * H M e  ö y a c o B a H H H , n p a a e M  

n oA H O C T b a ) p e a A H 3 y e T c a  3 a n a c  c u e n A eH H H  

n o A  o ö o h m h  K O A eca M H .

OpnrHHaAbHblM HBAHeTCH AH(})(}>epeHiiH- 
aAbllblH MeX3HH3M KOHCTpyaUHH O. M w -  
Aepa (n a T e H T  C U IA  J7» 2861477, 1958 r.), 
noaa3aH H biH  Ha p a c . 4.

P hc. 4. JlH(|>(j>epeHHHaA c nHApaBAHaecKoft 
ÖAOKHpOBKOH O. MlOAAepa (npOAOAbHblii 

h nonepeaHbifl pa3pe3bi).
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3aecb napaaaeabHO c oöbiqHbiM k o h h - 
qecKHM mecTepeHqaTbiM aH(}Hj)epeHUHaaoM 
ycTaHOBJieHo rHapaßaHqecKoe öaoKHpyio- 
mee ycrpoftcTBo, npeacTaßaaioinee coöoft 
ruapoHacoc poTopHoro Tnna, KOTopbift 
npn noMomn jionaTOK OKHMaeT acnaKocTb 
h npoaaBanBaer ee qepe3 KaaHÖpoBaHHbie 
OTBepcT'Ha. 3a cqeT s t o t o  C03aaeTCH 
MOMeHT COnpOTHBJieHHH, BeaHHHHa KOTO- 
poro nponopuHOHaJibHa KBaapaTy o t h o c h - 
TeJIbHblX OÖOpOTOB.

K qauiKe aH<}xj)epeHLi,Haaa mnnabKaMH 
npiHKpen.iaeTCH TaK Ha3biBaeMoe KOMnpec- 
caoHHoe KOJibuo /, HMeiomee OBaJibHyio 
BHyTpeHHIOK) nOBepXHOCTb. POTOp 2  
rHp,poMexaHH3Ma mji«uaMH coeanHen 
c nojiyoceBoft mecTepHeft 3. B poTOpe 2  
MMeiOTca npope3H, b  KOTopbie b x o ä h t  
jionaTKH 4.  riocaeaHHe npnacnMaioTCH
K BHyTpeHHGH nOBepXHOCTH KOMnpeCCHOH- 
h c t o  K o a b u a  1 ÄByM H KOJibiieBbiMH n p y -  
VKHH3MH 5. C BH yTpeH H eft CTOpOHbl pOTOpa 
h KO M npeccH O H H oro KOJibua H M eeTca 
n jiacTM Ha 6 c a s y M a  BnycKHbiMH OTBep- 
CTHHMH 7 in .HByMfl BbinyCKHbIMH OTBep- 
c th h m h  8 ,  n p n qeM  BnycKH bie h BbinycKHbie 
OTBepCTHH MeHHIOTCH POJIHM« B 3aBHCH- 
MOCTH OT IianpaBJieHHH ilBHJKeHHH s b t o -  
m oöh jih .

M acao, «K a T o e  M eway poTopoM n 
KOMnpeCCHOHHbIM KOJlbltOM, noaaeTca 
K KOHTpOJIbHbIM lUapOBblM KaanaHaM 9,  
KOTopbix qeTbipe. BeanqHHa aaBaeHHH 
Macaa, a caeaoBaTeabHO, h CTeneHb 6ao- 
KHpoBKH peryjinpyioTCH aaßaeHHeM npy- 
>KHH Ha UiapHKH 10.

Mea<ay nojiyoceBbiMH mecTepHHMH pac- 
noaoaceHo ycTpoßcTBO 11,  cayacamee

a an  aaBJieHHH Ha noayoceByio inecTepHio, 
nocaeanHH, b c b o k ) oqepeab, aaBHT 
Ha nJiacTHHy 6 , naorao npHJKHMaa ee 
k pOTopy m KOMnpeccHOHHOMy KOJibpy.

Tlan npHHyaHTeJibHoft n oaaq « Macaa 
BnyTpb amjHjjepennHaaa HMeeTCH cne- 
UnaabHbiH Hacoc, ycTaHOBaeHHbift Ha Kop- 
nyce aH<jxj>epeHu,Haaa. O h  HMeeT 3axBaTbi 
H KaHajIbl 12  H 13,  KOTOpbIMH Bbiqepnbi- 
F.aeT Macao co aHa KapTepa MOCTa. Hacoc 
aeflcTByeT KaK npn aßHHceHHH aBTOMOÖHaa 
Bnepea, TaK h n p n  ABU M em m  Ha3aa.

XapaKTepHCTHKa aaHHoro aH(j)(})epeH- 
pn aaa  aHaaornqHa n p eaw aym eM y. O Tan- 
que 3aKaioqaeTCH b to m , qTO poTopHbifi 
Hacoc MoaceT o6 ecn eq «Tb  MaKc«M aabHoe 
aaBaeHHe M acaa, a caeaoßaTeabHO, h mo- 
MeHi conpoTHBaeHHH 3Haq«TeabH0 MeHb- 
uie, qeM nopuiHeBoft Hacoc.

KpoMe HeaocTaTKOB OTaeabHbix k o h -  
CTpyKUHft rH apoaH (}H j)epeH U H aaoB , ohh  
o6aaaaioT eine paaoM o ö ih h x  HeaoeraT- 
KOB, raaBHbIMH H3 KOTOpblX HBaHIOTCH 
T3K'He: K03(})4>HU'HeHT ÖaOKHpOBKH THapO- 
aHtj)tj)epeHHHaaa 3 8 b «c h t  o t  b h 3 k o c th  
paöoqeft acnaKOCTH, KOTopaa, b cb o k ) 
oqepeab, 3 3 b h c h t o t  TeMnepaTypu. TaK 
KaK b aHcj)t}>epeHUHaae nponcxoaHT apoc- 
cea«poBa»He, t o  TeMnepaTypa HöiaKOCTH 
ßyaeT 3HaqHTeabH0 noBbiniaTbca, h o, 
necMOTpa Ha s t o ,  KaK noKasaan «ccaeao- 
BaHHH, TenaoBofl peacHM aH(J)$epeHUHaaa 
c rnapaBaHHecKHM TpeHneM caeayeT chh- 
■ aTb yaoßaeTBopHTeabHbiM; B03HHKaeT 
Heo6xOa«MOCTb B BbICOKOH TOHHOCTH 
oßpaöoTKH h qMCTOTbi noBepxHOCTeft paaa 
aeTaaefl, ocoßeHHo y  nopuiHeßbix rnapo- 
MexaHH3MOB; b paae cayqaeB HeoßxoaHMa 
nepepaöoTKa öaaoK BeayiHHx m o c to b

n pn  ycTaH O BKe s t h x  MexaHH3MOB b  o c -
BOeHHbie KOHCTpyKUHH MOCTOB. TIpH  KOH- 
CTpyHpoBaHHM HOBbix m o c t o b  nepcneK TH B - 
iib ix  aBTOM oÖHaeft s t o t  H eaocTaTO K  
M oaceT öb iTb  ycT p a n eH .

B bl BO Abi

1. Bce rHapoa'H(J)4>epeHii,Haabi ropa3ao 
caoacHee oöbiqHbix uiecTepeHqaTbix antji- 
(JiepeHUHaaoB.

2. Bce oh h  co3aaiOT ropa3ao MeHbiuee 
conpOTHBaeHHe na pe*HM e noßopoTa, 
qeM caMo6aoKHpyioiu.HecH an(j)(})epeH- 
HHaabHbie Mexa»H3Mbi, pafioTaromne 
Ha npHHUHne MexaHHqecKoro TpeHHH.

3. H 3 B C tx  rnapoM exaH H 3M O B  H a n a y q - 
ihhm h n o  x ap aK T ep n cT H K e  HBanioTCH 
rn a p o H a c o c b i n op n iH eB o ro  h p o T o p H o ro  
™ n a ,  n poaaß aH B a tom 'H e  a cn aK ocT b  q ep ea  
K aanß poB aH H b ie  OTBepcTH n (O .  M io a a e p a ,  
A. P o ö e p T c a ) ,  TaK  KaK  Ha pe>»H M e n o ß o -  
pO Ta (n p H  HeÖOabHIHX OTHOCHTeabHblX 
O Ö OpOTax) MOMeHT COnpOTHBaeHHH 
h x  oqeH b  M aa  h npaK TH qecK H  o ö e c n e q n -  
paeTCH qHCTbiH n o ß o p o T . B t o  * e  BpeMH 
n a peacHM e öyKCOBaHHa rn a p a B a H q e c K o e  
conpO TH BaeH H e pe3KO B 0 3 p acT aeT , 
s ä  cq eT  q e r o  aH tjH jiepeH nH aa ßaoKH pyeTCH  
C HeOÖXOaHMOH CTeneHblO 6aOKHpOBKH.

4. CaeayeT 6oaee rnnpoKo pa3BepHyTb 
KOHCTpyKTOpCKHe H OnblTHO-SKCnepHMeH- 
TaabH bie  p aß oT b i n o  co3 aaH H io  KOHCTpyK- 
UHH ca M o öa o K H p y iom H xcH  a«i})4 )epeH U ,iH a- 
a o B  c PH apaBaH qecK H M  co n p oT H B a em ieM  
H HeaHHeHHOH xapaKTepHCTHKOH ß aoK H p o - 
B3HHH.

IO. M. BAXPyüJEB, B. T. KAAAOIHHK

K K)6nAeK> A .  fl. A c c o h o b q

r i  CnOJIHHJIOCb 70 a e T  c o  aHH p o » -  
*  *  aeH H H  a -pa  T e x H . HayK npotfi. ÄaeK - 
canapa  fleHHcoBHqa AccoHOBa.

A. JX. A c c o h o 3  HBaneTcn nnoHepoM co- 
BeTCKoro aBTOMoßnaecTpoeHHH. B 1923 r.

oh, ßyayqn eme cTyaeHTOM M o c k o b c k o t o  
Bbicmero TexHnqecKoro yqnaHma, nocTy- 
nna Ha 3aBoa A M O  b aHTeöHbiH nex, a b 
1924 r . ya«e npHHHMaa yqacTHe b BbinycKe 
nepßbix aBTOMOÖHaeft AMO-4>-15.

B TeqeH H e HecKOabKHx a e T  oh  n p o u ie a  
u iK o a y  o t  H iHCTpyKTopa n o  uneTHOMy 
HHTbio a o  H aqaabH H K a u e x a . H B a n n cb  M e- 
T a a a y p ro M  n o  oöpa30 B aH H io , oh  n p n o ß p e a  
Ha 3 a B o a e  cn eu H aab H ocT H : aH Teflu iM K a, M e- 
T a a a o ß e a a  h TepMHCTa.

K  TpnauaTbi'M roaaiM A. JX. A c c o h o b  Ha- 
nncaa opnrHHaabHbiH Tpya n o  TexHoaomH 
TepMnqecKOH oßpaßoTKH, noaoacHB Haqaao 
b s t o h  oßaacTH no peraaMeHTaunn nponec- 
co b  h c03aaHHK) Kypca aaa cTyaeiiTOB 
Bbicmnx yqeßHbix 3aBeaeHHH.

B i ia q a a e  1930 r., n o c a e  noe3 aK H  b 
A M e p n K y  a a a  cneuHaaH .aanHH b o ö a a cT H  
aBTOM OÖHaecTpoeHHH, A . JX. A c c o h o b  n pn - 
CTynHa k  co3 aaH H io  h ob m x  TepM H qecKH x 
n exo B  Ha M o c k o b c k o m  aB T 0 3 aB 0 ae  h b co - 
a p y * e c T B e  c  vqeHbiM H c o 3 a a a  op n rH H aab - 
iib ie  T ex H o a o rn q ecK H e  n p ou ec cb i: ra 3 0 B y io  
n eM eH T an n io  h 3 a K a a K y  op H  H a rp eB e  T.B.q. 
C a e a y n  n p H M ep y M o c k o b c k o t o  aBT03aB0- 
a a , M H orn e O TeqecTBeHHbie MauiHHOCTpoH- 
TeabH b ie 3 a B o a u  C T aan  n e p e x o a H T b  H a n p o - 
ip eccH B H b ie  M eT oa w  Tep M «qecK O H  o ß p a - 
ö o tk h ,  ß a a r o a a p H  q eM y  TexHHqecKHÜ y p o -  
BeHb B 3TOH OÖaaCTH TeXHOaOTHiH nOBblCHa- 
c a  a o  3 a p y 6 e }K H o ro , a BCKope h npeB30iuea 
3apy6ejK H b iH . 3 t o m y  cn oc oö cT B O B a a o  tb k -  
» e  B H eapeH H e h o b h x  M a p o x  c T a a e ft  —  th -  
TaHHCTUX, c0 3 aaH H M x H enocpeacTB eH H O  
A a e a c a H a p o M  /JeHHcoBHqeM .

XI,Ba>Kabi (b 1946 r. h b 1951 r.)
A .  / T  A ccoH O -By ß u a o  n p n cB o e H o  3B3Hine

a a y p e a T a  r o c y a a p c T B e H H o f t  n p e M H n : 3 a  

C 0 3 a a H H e  n p o r p e c c H B i io r o  M e T o a a  n o a y q e -  

h hh  B b ic o K o n p o q H o r o  q y r y H a ,  T a K  H a 3 b iB a e -  

m o to  a n c n e p c H O H H o r o  M e T o a a ,  h 3 a  c o 3 a a -  

H H e TH T aH H C T b ix  C T a a e ft .

Paß oT an  HenpecTaHHO c KoaaeKTHBOM 
Haa coBepmeHCTBOBaHHeM TexHoaorHH 
npoH3BoacTBa CTaan, o h  npeaaojK H a opn- 
THHaabubift M eT oa  ra30Boft neM eH TanH H  c 
Hcnoab30BaHHeM HHayKUHOHHoro Harpeßa 
a a a  TepMHqecKoft oßpaßoTKH. 3 t o t  npo- 
u ecc h ycTaHOBKH a a a  Hero 3aBoeBaan 
npHOpHTeT B aaHiHOH OßaaCTH IB Co-BeTCKOM 
Coi03e h 3a pyöeacoM . 3a o ecb  KOMnaeKC 
3 th x  paßoT A . f l .  A c c o h o b  6bia Harpaac- 
aeH opaeHOM JleHHHa.

K M O M eH T y  c 0 3 a a H H a  r p y 3 0 B o r o  aB TO M O ­

Ö H a a  3HJT-150 H a 3 a B o a e  noa p y K o B o a c T -  

bom  A a e K c a n a p a  ü e H H C O B n q a  ö b ia  p a a p a -  

Ö 0T3H  H B H e a p e H  npO U eO C  KapÖOHH3an.HiH 

m e c T e p e H  (b  o r a H q n e  o t  n p o n e c c a  H H T p o - 

n e M e H T a u H H ),  K O T o p b ift  n o a B o a n a  3 H a q n -  

T e a b H o  y a y q u iH T b  K a q e c T B O  m e c T e p e H ,  ch h - 
3H Tb  CTOHM OCTb H X  O Ö paÖ O TK H , a  T a K * e  

nOBbIC'HTb iH aaeJKH O CTb «  a o a r o B e q H O C T b .

YaeHbie rp ya b i A. Tl. AccoHOBa rnnpoKO 
H3BeCTHbI KaK B COBeTCKOM C0IO3e, TaK H 
3a pyöeacoM. O h  HeoaHOKpaTHo BbicTynaa 
c aoKaaaaM H  Ha BceMHpHbix KOHijjepeHHHax 
M eTaaaoBeaoB. Bcero hm HanncaHo öoa ee  
50 nenaTHbix TpyaoB . H a e ro  T p yaa x  b oc- 
nHTaHu \MHorHe M eTaaaoBeau .

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



48

P a ö o T a f l  b T e n e H «e  25 A eT  tjisb ihm m  Me- 
TaJ iJ iyproM  M oc-KOBCKoro aBT03a B o a a  HMe- 
HM Ä H x a n e B a , A j is K c a n a p  fleHHCOBHn 3a- 
HMMaacH b t o  H<e BpeMH n ea a ro rH w ecK o fi 

AeHTeAbHOCTbK).

M hO TO  :BHHMaHHH OH y A 6 A H e T  o ß m e c r -  

BGHHOH paÖOTe, HBAHH'Cb HJieHOM pe.HKOA- 

A en n fi >KypHajiOB: «B ecT H H K  .MauJUHOcrpoe-

ABTOMOÖHJIbHaH npOMblUJJieHHOCTb

k h h », «M eT a A A O B eA eH iie  h TepM H necKan  
o 6 p a 6 oTK a M eT a .u iO B » «  Ap-, a  TaKH<e HAe- 
hom  p e jiK O J i^ e rn « n 3a a te jib C T B a  «M a u iH H o -  
C T p oeH n e». H a  1947— 1950 rr . A .  f l .  A c c o -  

h ob  GbiJi H3 6 p a n  a e n y ia r o M  M o c k o b c k o ito  

o ö A a c T f lo r o  c o ß e T a  Aen yTaTO B  rp y A H u m x - 

ch. 3 a Bce BpeMH co p o K a a e T H e ft  p a C o m  

na M o o k o b c k o m  aBT0 3 3 B0 A e  HMeHH / Iu x a -

JV° 1, 1966 r.

n eßa  oh  He O Tpb iBaaeH  o t  M H oroo6 pa3H oii 
>KH3HH 3aB 0 Aa.

B  HacTOHiu.ee BpeMH A . f l .  A c c o h o b  npe- 
n o A a e T  b M o c k o b c k o m  BenepH eM  M eTaa- 
jiyprH H ecK O M  HHCTHTyTe h n e p e a a e T  cboh 
ß o jib u io H  o n b iT  6 y A y m « M  cn eH H aA H C TaM .

r i 03ApaBJiHeM A jie K c a iiA p a  fle iiH co B iin a  
c c  cAaBHijiM  loßiHJieeM h >KeAaeM eM y  AaAb- 
neiiiUM x T B op n ecK iix  y c n e x o B .

K. r. n  0 n bl K. flu H a M H K a  aBTOMOÖHAbHblX H TpaKTOpHblX 
A B H raT eA e fl. «M a u iH H O C T p o eu H e », 1965.

D  E L ] ,E H 3 H P y E M A 5 1  KHHra HBAHeTCH yneÖHHKOM a a h  By30B n o  

cneunaAbHOCTH « f lB n ra T e A H  B H yTpeH H ero  c rop a H H H » (c n e u n a -  
AH33HHH «ABTO M O Ö H AbH bie H TpaKTO pH bie A B H ra T e A H »), B KHHTe 
paCCMaTpHBaiOTCH B on p ocb l KHHeMaTHKH H ÄHHaMHKH KpHBOHiHn- 
H O -m a ryH H oro  M exaH H 3M a, ypaBHOBeiUHBaHHH h  oßecneneH H H  He- 
OÖXOÄHMOft paBHOMepHOCTH XOAa aBTOMOÖHAbHblX H TpaKTOpHblX 
A B H raT eA e fl, a T a «> K e  B o n p o c u  p a cn eT a  CHCTeM KO AeH naTbix Ba- 
a o b  b t h x  A B H raT eA e fl Ha K pyTH AbH bie KOAe6aHHH. P a ccM aT p H B a e- 
Mbie B o n p o c u  H anncaH bi b  o ß a e M e , H eoöxoAH M O M  a a h  o n p e A e A e -  
h h h  p acn eT H b ix  pe>KHMOB h p acn eTH b ix  ycH AH ft, A e ftcTB yiom H X  na 
AGT3AH aBTOMOÖHAbHblX H TpaKTOpHblX A B H raT eA e fl, npHHeM tie- 
KO Topbie p acn eT b i HAAW CTpnpoBaH bi HHCAeHHbiMH npHM epaM H.

H 3 A aH H e KHHTH HBAHeTCH BnOAHe CBOeBpeMeHHbIM H H y *H U M , 
TaK  KaK cneuH aAH 3H poB aH H bie yneÖHHKH h yneßH bie  nocoÖHH n o  
AHH3MHKe aBTOM oßHAbHblX H TpaKTOpHblX A B H raT eA e fi ÄO HaCTO- 
H iu e ro  BpeMeHH He H3AaßaAHCb.

A b t o p  n cn o A b 3 y eT  oTenecTB eH H bie h  3 a p y 6 e * H b ie  TeopeT H ne- 
CKne h BKCnepH M enTaAbH bie M aT ep n aA b i n o  aBTOMOÖHAbiibiM h 
TpaK TopH b iM  AßH raTeAH M  h  H 3 A araeT  h x  n ocA eA O B aT eA bH o h  a o - 
x o a h h b o . P a cn eT H b ie  tjiop M yA b i npHBOAHTCH b  ßoAbiUHHCTBe c n y -  
n aeß  c H eoöxoAH M biM H  BbiBOAaMH, h t o  o Ö A e m a e T  HHTaTeAio no- 
HHMaHHe cymHOCTH H 3yqaeM b ix  HBAeHHfl. B T e x  C A yn an x , k o t ä b  
rpatjiH H ecKH e M eTO AU A a to r  6 o A e e  n p oc T b ie  h  H arAH AH bie peru e- 
HHH, OHH npHBOAHTCH n ap aA A eA bH O  C aHHAHTHHeCKHMH MeTOAaMH.

B KHHTe HMeiOTCH HOKOTOpbie HeAOCTaKTH. B TAaBe nepBOH H3- 
AaraiOTCH OCHOBHbie nOAOJKeHHH KHHeMaTHKH HOpMaAbllOTO H Ae3- 
a K cn a A b H oro  KpHBOUiHnHO-m aTyHHbix MexaHH3MOB, a T a K w e  KpH- 
B om H n H O -m aTyH H oro  M exaH H 3M a c  npH iienH biM  m aTyHOM .

B 3T0Ü TAaBe B on p ocb l KHHeMaTHKH KpHBOUIHnHO-UiaTyHHOTO 
M exaH H 3M a c  npnu en H U M  m aTyH O M  m o jk h o  6 h a o  paccM O TpeTb  Me- 
Hee n oA p oÖ H o, orpaHHHHBUiHcb npH BeAeH neM  oKO HHareAbHbix 
(J jopM yA 6e3  n o A p o 6 Hbix b m b o a o b . 3 t o  c A e A y e T  H3 t o t o ,  h to  
V -o 6 p a 3 H b ie  aBTO M o6 HAbHbie h TpaKTO pH bie ABH raTeAH  c n p n u en - 
HblMH H laTyH aM H  BblnyCK3K)TCH CpaBHHTeAbHO peAKO. O a h h k o  * e -  
A a T eA b n o  ö b iA o  6 bi yK a3 aT b , h to  a a h  CAynan , KOTAa y r o A  M e * A y  
o c b io  TA aB H oro  m a ry H a  h p a A H yco M  n pH u ena  paßeH  y r n y  pa3- 
B an a  HHAHHApoB (y i= y )>  AAHHa n p H u en n o ro  u iaTyH a  /, n pn  3a- 
AaH H bix p a a n y c e  KpH BO innna r, a a h h c  TA aB H oro  U iaTyH a l h p a -  
A H yc e  n p n u en a  r\ onpeaeAH eTC H  H3 y c a o b h h  OAHHaKOBbix CTene- 
Hefl OK3THH B TAaBHOM H 6 0 KOBOM HHAHHAPaX.

Bo BTO poii TAaBe « f lH I ia M H K a  KpHBOIHHnHO-UlaTyHHOTO M exa- 
H H 3M a» » e A a T e n b H o  6 m a o  n p H B ec ra  cooTH om eH H H  M e * A y  npHBe- 
AeHHbiMH M accaM H  m u  m 2 h M acco ft  u ia T yH a  m m  a a h  A B H raT eA efl 
p33HbIX THnOB (KapÖ IO paTO pH blX , ÄH 3eAefl H A P . ) .  B 3T0H TAaBe 
H e A e c o o 6 p a 3 H o  CbiAO 6 bi A aT b  npnM ep  npHBeaeHHH M accw  KOAena 
ß o A e e  c a o k h o h  (jiopM bi (n an p H M e p , c  A ßyM n  uiaTyHHbiM H m e ftK a - 
m h M e>KAy A syM H  o n o p a M H ). C A e A y e T , o ä H 3 k o ,  no>KeAaTb, h t o ö h  

n p n  nepeH 3AaH H H  k i ih t h  6 h a o  paccM O TpeH O  n o c T p o e m ie  noAHp-

Hbix A n a rp a M M  A aß A en H ii Ha K op e iiH b ie  uieftKH V -o 6 p a 3 H b ix  abh - 
raTeAefi a a h  CAynan, k o ta h  u,eHTpo6e>KHbie ch a m  P c, A eflcT B yio - 
m n e  Ha s t h  m efiKH , He paBHbi CHAaM HHepunH npoTH BO BecoB  P„p. 
>K eA aT eA b H o  T a K ^ e ,  n oA oÖ H o TOM y, KaK  s t o  CAeAaH o a a h  pHA- 
HblX A B H raT eA e fl, nOKa3aTb BAHHHHe BeAHHHHbl npOTHBOBeCOB Ha 
x a p a K T e p  pacn peA eA eH H H  H arpy3K H , a T a K * e  Ha BeAHHHHy MaKCH- 
M aAbH ofl h cp eA H e ft n a rp y3 0 K  Ha K op eH H u e  rneflKH V -o 6 p a 3 H b ix  
AB H raT eA efl.

T A a B a  TpeTbH  nocBHUteHa BO npocaM  ypaB H oceu iH BaH H H  aBTOMO- 
ÖHAbHblX H TpaKTOpHblX A B H raT eA e fl. B  3T0ft TAaBe CAeAOBaAO 
npHBeCTH p33AHHHbie BapHaHTbl yCT3H0BKH npoTH BO BecoB  AAH 
UieCTHUHAHHApOBblX V -0Ö pa3H b IX  ÄBH TaTeAefl, nOÄOÖHO TOM y, KaK 
3TO CAeAailO  AAH V -o6 p a3 H b IX  BOCbMHHHAHHApOBblX A B H raTeA efl.

C oAepJK aH H e §  25 «T e o p e T H H e c K a n  h A eflcTB H TeA bH an  yp aB H o- 
BeUieHHOCTb A B H raT eA H » CAeAOBaAO 6bl ÄOnOAHHTb AaHHblMH no 
BeCOBbIM OTKAOHeHHHM, H AHCÖaAaHCaM AAH A eT a A e ft aBTOMOÖHAb- 
h u x  h TpaK T op H b ix  A B H raT eA e fl, B b inycK aeM b ix  b n ocA eA H H e t o a h  
(3HJI-130, CMfl-14, HM3-238 h AP-).

B o n p o c b l paBHOMepHOCTH x o A a  h p a cn eT a  m 3 x o b h k o b  aBTOMO- 
ÖHAbHblX H TpaKTOpHblX A B H raT eA e fl paCCMaTpHBaiOTCH B HeTBep- 
■Toft TAaBe. H 3Ao>KeH H e p a cn eT a  M axoB H Ka n o  A H arp aM M e KpyTH- 
UtHX MOMeHTOB C A eA yeT  HeCKOAbKO COKpaTHTb, OTCblAaH HHT3Te- 
AH K COOTBeTCTBytOUIHM p a3 A eA aM  K y p c a  «T e o p H H  MexaHH3MOB H 

M aniH H ». B M ecT e  c TeM 3 Ty ta a B y  aceA aTeA bH o A on oAH H T b  npn- 
M epoM  p a cn eT a  M axoBH Ka T p a K T op H o ro  ABH raTeAH . B  n o cA eA y io -  
m eM  H3A3HHH KHHTH HeAeCOOÖpa3HO A aTb  nOHHTHe O npHÖAH>KeH- 
HOM O npeAeAeHHH pa3M epOB MaXOBHKOB aBTOMOÖHAbHblX H TpaK ­
TOpHblX A B H raT eA e fl, h c x o ä h  h3 BeAHHHHbl h x  6 e 3 p a 3 M e p n o ro  mo- 
M eiiTa  HHepunH.

3aKAK>HHTeAbHaH nH Tan r j ia a a  n ocB n m eH a  TeopH H  h p a cn eT y  
CHCTeM KO AeH naTbix b b a o b  aBTOM oÖHAbHbix h T p aK T op H b ix  A B H ra­
T eA e fl Ha K pyTH AbH bie KOAeÖaHHH.

Pa3AeAbI, nOCBHUieHHble KpyTHAbHbIM KOAeÖaHHHM OAHOMaCCO- 
BblX, ÄByXMaCCOBblX H TpeXMaCCOBblX CHCTeM, CAeAOBaAO 6bl He­
CKOAbKO COKpaTHTb, nocKOAbKy o h h  paCCMaTpHBaiOTCH b Kypce 
«TeopeTHnecKofl MexaHHKH». H 3 s t h x  coo6pa>KeHHfl m o ä h o  6 h a o  
6bi T aK *e  n e  AaBaTb BbiBoaa (jiopMyAbi a a h  OnpeAeAeHHH npHBe- 
AeHHOfl ÄAHHbl KOHHHeCKHX ynaCTKOB BaAa. ^KeAaTeAbHO BKAIOHHTb 
b 3Ty TAaBy npHMep npHBeAeHHH c h c tc m h  c KoaeHnaTbiM bhaom  
CAOJKHoft (jiopMbi (neTbipexonopHOTo KOAeiinaToro BaAa uiecTH- 
HHAHHÄPOBOTO pHAHOTO'HAH V-o6pa3HOTO ABHraTeAefl H AP-)-

B  ueAOM KHHra n ocT p oe H a  b M eTOAnnecKOM  oT iiou ieH H H  npa- 
BHAbHO H, lieCMOTpH Ha HeKOTOpble HeA0CT3TKH, nOAHOCTblO OTBe- 
n aeT  TpeßoBaiiH H M , npeA^H BAH eM biM  k yneÖHHKaM  a a h  By30B. 
KHHTa M O * e T  ÖblTb T3K>Ke nOAe3HOft AAH HIOKeiiepOB H TeXHHKOB, 
paÖOTaiOUlHX B OÖAaCTH npoeKTHpOBaHHH H HCCAeAOBaHHH aBTO- 
M oÖ H Abiib ix  h T paK T opH b ix  A B H raT eA e fl B H yTpeH H ero  cropaH H H .

Jl. cp. 3y 5APEB, KaH f l .  Tex«. H a y K  A. B. KOCTPOB

y H H B e p C J IT e T  H M . ü .  J ly M y M Ö b l ,  
M O C K O B C K IIH  a B T O M e x a H H H e C ’K H H  H H C T H T y T .
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A r e i* k h h ZI. H., K  o c i  n h a E. H. h K y 3H e i x o B a  H. H. 
HaTHHKM KonTpojiH h peryjiHpoßaHHH. CnpaBOHHbie MaiepHayibi. 
H 3 ä . 2 -e ,  nepepaöoT. h  ä o h . H 3 ä -b o  «MauiHHOCTpoeHHe», 1965. 

9 2 8  c ., t . 19 0 0 0 , u . 3  p. 3 5  k . b  n ep .
C H C T eM aT H 3 H p oB 3 H H b ie  A aH H b ie  n o  MeTOAa.M p a c n e T a ,  np iiH U H - 

naM n oC TpoeH H H , C T p yK T yp H b iM  cx e iu a M  h  B b iö o p y  n a p a x ie T p o B  

a a h  a B T O M a m n e c K H X  c n cT eM  AarH H K O B  T ex H O A O n m e c K H x  BennuH H : 

n ep eM em eH H H , y r n a  n o ß o p o T a  n c h a h , M O M e m a  B pam eH H H , p a 3 - 

M epO B  H ypO BH H , CKOpOCTH, yCKOpSHHH H B H Ö pailH H , AaB AeH H H , 

p a c x o A a ,  T e M n e p a T y p u  h  A p . T ex H H H ecK H e  A aH H b ie  H a H Ö on ee  h h - 

T e p e c H b ix  o 6 p a3 U O B  3 a p y ö e> K H b ix  AaTHHKOB.
H j ih  H H JK eH epH O -TexH H uecK H X  paÖOTHHKOB, CBH3aHHbix c pa3pa- 

ÖOTKOH H npH M eH CH H eM  AarH H KO B .
B a 3 0 B C K H Ö  H. HaaeiKHOCTb. T e o p n a  h npaKTHKa. I lep . c 

aHrJi. Ü O A  peA. B. P. JleBHHa. M., H 3 A - b o  «M n p » , 1965. 373 c„ 
U. 1 p. 63 k . b  nep.

O cH O B H b ie  n o A O *e H H H  T e o p n n  HaAe>KHOCTH, n y r a  n M eT O A ti e e  

n p a K T n n e c K o r o  npn.M eHeHHH r.pn  KO H CTpynpoBaH H 'H , H3rOTOBAenHH 

n S K c n A y a T a n n n  TexH H H ecK H X  y e rp o ftC T B .
H a h  u in p oK o ro  « p y r a  HHmeHepHO-TexHHuecKHX paÖOTHHKOB, op - 

raHH3aTOpOB npOH3BOACTBa, 3KOHOMHCTOB H nAaHOBHKOB.

B a p a H O B  a H. Jl. K o A e H u a T b ie  B a a u  T p a K T o p H b ix  A B H ra T e A e ii 

noB b iineH H O H  H a A e *H O C T H  h  AO J iroB eiH O C TH . M., HHHHaBTOceAb- 
x03Mam, 1965. 56 c. («T p a K T op ocT p oeH n e ») , t . 450, n. 29 non.

Y c a o b h h  sK c n n y a T a u H H  K O .ie H ia T b ix  BaAOB h  M eTO Abi n c c jie A O -  
B3HHH HX ÄHHaMHHeCKOH »eC T K O C T H  H npOUHOCTH. K oH C T p yK T H B - 

H bie h  T e x H O jio rn n e c K H e  (jaaK Tcpb i, B A n n ro m n e  Ha ycT a A O C T H y io  

iip on H O C Tb  «O A e H n a T b ix  BaAOB O ö e c n e u e H H e  AO AroBeuH O CTH  n H a- 

A eK H O C T H  BaAOB.

JXjIH KO H CTpyKTO pO B H TeXHOAOrOB ÄB H raTeA eC TpO eH H H  H aBTO- 
T p aK TO pC TpoeH H H .

B H A K O B C K a n  B. C. SKOHOMHieCKHe B o n p o c b l MexaHH3apHH 
H aBTOMaTH3aUHH npOM3BOÄCTBa B Ky3HeMHOM npOH3BOÄCTBe. M.,
H 3 a -b o  «M au iH H O C TpoeH H e», 1965. 204 c., t . 3300, u. 79 Kon. b  nep.

C oB p eM eH H O S  COCTOHHHe MexaHH3aU.HH H aBTO M aTH 3aU H H  TeXHO- 

AOTHneCKHX npOUeCCOB B Ky3HeHHOM npOH3BOACTBe. 3 K 0 H 0 M Iin e -  

C K oe o ö o cH O B a H H e  T e x H u u e o K u x  h  o p ra H H 3 a iiH O H H b ix  n p eA n ocb iA O K  

aBTO M aTH 3aU H H . 0 Ö A 3 C T H  SljH jieKTHBHOrO npH M eH eH H H  CpeACTB Me- 
X aH H 3aiIH H  H 3B TO M aTH 3anH H  B 3aBHCHMOCTH OT TH na h M a c u iT a ö a  

npOH3BOACTBa.
H a h  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB K y3H eH H O ro npOH3- 

BOACTB3.

rH A PaB A H U eC K M e M alllH H b l H TH A pon pH B O A b l. C6. 1. HcCAeAOBa- 
HHe THApaBAHHeCKHX yCTpOHCTB H CHCTeM. KueB, H3A-BO «TeXH H - 
K a » ,  1965. 222 C., t . 2500, u. 98 non. b  nep.

H ccA eA O B a H H H  h  p a c n e T  rn A p a B A H u ecK H X  npHBOAOB, yC T p oü cT B  

H C peACTB  TH A poaB TO M aTH K H  npH M eH H TeAbH O  K HCnOAb30BaHHK> B 

pa3AHHHbIX O TpaC AH X  M aiHHHOCTpOHTeAbHOH npOM bllHAeHHOCTH.
Ü A H  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB, K O H C T p yn p y iom H X  H 

s K c n n y a r a p y io m H X  r n A p o n p H 3 0 A b i C T a T H ie c K o r o  h  A H H a M n n ecK o ro  
TH na H CpeACTB  TH ApoaB TO M aTH K H .

K oH T p O A b H O -H 3 M ep H T eA b H b le  aB TO M aTb l H npH Ö O pbl AAH  aBTO- 

M aTH M ecKH x j ih h h h . IT o a  p e A . M . H . KaneHOBa. M., H 3 A - b o  «Ma- 
n iH H O C TpoeH H e», 1965. 372 c ., t . 7600, n. 1 p. 36 k . b  n ep .

K oH C TpyK U H H  H SAeKTpM H eCKH e CXeM bl aBTO M aTO B H npHÖOpOB, 

p a 3 p a 6 o T a H H b ix  a a h  a B T O M a u m ecK H X  a h h h h . B b iö o p  c x e M  H3M e- 

peHHH. P eK O M eH A a u H H  n o  K O H C Tpyn poB aH H io  aBTOM aTOB h  n p n ö o -  

p oß . ü o n y c T H M b ie  n o rp e u iH o c T H  H 3M epeHHH n p n  aB TO M aTH necKO M  

KOHTpOAe H M eTO Abi n pO B epK H  TOHHOCTH KOHTpOAbHblX  aBTOM aTOB.
H a H HHJKeHepHO-TexHHHeCKHX paÖOTHHKOB MaUIHHOCTpOeHHfl.

K o n i K H H  J l. H . KoMnAeKCHaH aBTOMaTH3aUHH npOH3BOACTBa 
Ha 6a3e p o t o p h h x  a h h h h . M., H 3 ä -b o  «M auiH H O CTpoeH H e», 1965, 
280 C., t .  5000, n. 1 p. 03 k. b nep.

H aH H bie 06  yc rpo ilC TB e poTopH bix  MauiHH h npHHUHnHaAbHbie 
CXeMbl aBTOMaTHHeCKHX pOTOpHblX AHHHH. KOHCTpyKTHBHble CXeMbl 
pOTOpOB H OCoSeHHOCTH HX paÖOTbl npH BbinOAHeHHH pa3AHHHbIX 
TeXHOAOTHHeCKHX npOUeCCOB, npH KOHTpOAe H CÖOpKe. K oH C Tp y«- 
UHH BCnOMOraTeAbHblX (TpaHCnOpTHblX, 3arpy30HHbIX H Ap.) 
yCTpOHCTB aBTOMaTHHeCKHX AHHHH. IIpHM eHeHHe aBTOMaTHHeCKHX 
pOTOpHblX H pOTOpHO-nenHblX AHHHH.

H A H  HHHCeHepHO-TeXHHHeCKHX paÖOTHHKOB MaUIHHOCTpOHTeAb- 
HOH npOMbllHAeHHOCTH.

K  y  ui y  a  b B . M . H o b u h  THn ABHraTeAH BHyTpeHHero c rop a -
h h h . J l., H3A-BO «C y u o c T p c e H H e », 1965. 212 c., t . 4300, u. 83 Kon. 
b nep.

P a3 p a 6 oT K a  h o b o t o  no npHHUHny a c h c t b h h  h  no KOHCTpyiaiHH 
ABHraTeAH BHyTpeHHero cropaHHH, npeBO CxoAH m ero cym ecT B yio - 
UIHe CBOHMH TeXHHKO-SKOHOMHUeOKHMH nOK33aTeAHMH. YcAOBHH, 
onpeneA H iom H e HaliBbicuine 3HaueHHH K.n.A. h  yA eA bH y io  m o iu - 

HOCTb ABHraTeAH H HOBblH TepMOÄHHaMHHeCKHH UHKA, n03BOAHIO- 
u ih h  MaKCHMaAbHO npHÖAH3HTb peaAbHbiü paöouHH n p on ecc  K T eo- 
peTHHecKOMy c onTHManbHbiMH napaM eTpaM H . M eT O A H «a  TenAOBO- 
r o  pacu eTa  ABHraTeAH npn nepeMeHHOM KOAnuecTBe p a 6 o u e ro  Te- 
Aa b  uHAHHApe h  MeTOAHKa pacn eTa  sH Tponnn  c  yneTOM H3MeHe- 
h h h  cocTaBa p a ö ou e ro  TeAa KoM noHOBKa h o b o t o  ABHraTeAH Ha 
aBTOMauiHHe « B o j i r a » .

J Ia h  H Hm eHepHO-TeXHHHeOKHX paÖOTHHKOB M aU IHHOCTpOHTeAb- 
HOH H CyAOCTpOHTeAbHOH npOM bllHAeHHOCTH.

J l e ö e A e B  B. H . h  H p k o b  B. A . IloBb im eH H e AOAroBeHHOCTH 
npeiiH3H0HHbix A eT aA e fl AH3eAbHoft TonAHBHofl a n n a p a T y p u . M., 
H H H H aB T 0 cen b X 0 3 M au i, 1965. 40 c. («A B TO M O Ö H A ecT poeH ne»), 
t . 600, u. 19 Kon.

H a H H b ie  o  n p a K T im ecK O M  c p o K e  C A yrn öb i, M exaH H 3 M e h  T o n o -  
r p a ^ H H  H3HauiHBaHHH nuyH JKepH O H , pacn b iA H TeA bH O H  h  K A a n a H H o fl 

n a p . M eT O A H K a  y c K o p e n n b ix  H3h o c h h x  H cnb iTaH H Ö . P e K O M e H A v e -  

M bie M a re p H a A b i h  pau .H O H pAbH bie c n o c o ö b i  noB b im eH H H  AO ATO Beu- 
h o c t h  npenH 3H O H H bix  A e T a A e ü  T on A H B H o ii a n n a p a T y p u .

H a h  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB AH 3eAeC TpO eH H H  H 

aBTOMOÖHAbHOH npOM bm iAeHHOCTH .

M a T a j i H H  A. A. K oH c ip yK T op cK H e  h TexH O AorH iecK H e öa3bi. 
143A. 3-e, n ep ep a öoT . h  a o h . J l. ,  H 3 ä - b o  «M au iH H O C TpoeH H e», 1965. 
208 c., t  8700, n . 80 Kon. b nep.

TeopH H  H KAaCCHljlHKanHH KOHCTpyKTOpCKHX H TeXHOAOTHHeCKHX 
Öa3 B MaiUHHOCTpOeHHH. B b löo p  yCTaHOBOHHblX Öa3 npH npOeKTH- 
poBanHH TexHOAornuecKHX n p on eccoB . H a3HaueHHe KOHCTpyKTop- 
OKHX Öa3 npH C03A3HHH reXHOAOTHHeCKHX KOHCTpyKUHH H3AeAHH. 
M eTOAbi npocTaHOBKH pa3M epoB  b  u ep T em a x  b  c o o t b 6 t c t b h h  c 
COBpeMeHHbIMH TpeÖOBaHHHMH aBTOMaTHHeCKOTO npOH3BOÄCTB3, 
rpynnoBOH oöpaöoT K H  h  npHMeHeHHH nporpaM M H bix CTaHKOB.

H a h  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB M aiUH H O CTpO H TeAb- 
HblX npeA n pH H TH H  II npO eKTH O -KO H CTpyKTO PCKH X öiopo.

I l a p a M O H O B  O . H . h  P l e T p O B  A. H . T pynn oB b ie  n o T o i-  
Hbie a h h h h  b MHoroHOMeHKAaTypHOM p e x e . H 3  OnblTa npeAnpHH- 
THH KyHÖblUieBCKOH 0ÖA3CTH. KyHÖbllUeB, KHHJKHOe H3A-B0, 1965. 
84 C., t .  2000, u. 14 K on .

O n n c a H H e  M H O roH O M eH K A a iyp H b ix  noTO H H b ix  a h h h h  b  M eA K O ce- 
pHHHOM npOH3BOACTBe, p a 3 p aÖ 0 T aH H b IX  H B H eA peH H b lX  Ha K y ftö b l-  

ineBCKHX M an iH H O C TpoH TeA bH b ix  npeA n pH H TH H X . P e 3 y A b T a ib i  o p r a -  

HH33UHH rp yn n O B b lX  nOTOHHblX AHHHH H HX TeXHHKO-SKOHOMHHe- 

CKan SlJl^eKTHBHOCTb.

H AH HH>KeHepHO-TeXHH ’ieCKHX paÖOTHHKOB MaiUHHOCTpOeHHH.
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U,etia 40 k o f i . H h a c k c  70003

HHQOPMAUHfl 0 KAVMVKE
CHJIOFIPEH OBJIAÄAET OTJIMMHbIMM M30JlMPyK)mHJV\M CBOflCTBAM M  
ÄA)KE nPM 20000 B H 200°C

3aLMMTHbie KonnanKM  M3 c n n o n p e H a  Hcnonb3y>OTcn b  cn cT eM e  3a>KMraHHii ABH raTenen  
B H y rp e H H e ro  c rop aH H n  fl/is o6ecneH eH H n  h b a o k h o c t m  b  p a 6 o ie .  O h h  coxpaH M O T  anacTHH- 
HOCTb Ha npoTJim eHMH M H orw x ner, H ecM O Tpn Ha n ocT onH H oe  b o 3 A 6 h c t b h c  re M n e p a T yp b i 
flBM raTenn (170° C h  Bbiuie). 3am nTHbie KonnaMKM M3 c n n o n p e H a  Taxx ie  He 6 o b t c b  cwnb- 
Hbix M o p o 3 0 B  h  coxpaHsnoT  n p e fle n b H y io  y n p y ro c T b  fla w e  npw —  100° C.

C nnsnpeH O B bie 3aiHHTHbie KonnanKH o 6 ecneMMBaiOT BOflOHenpoHMi^aeMOCTb, H3omnjtHK>, 
CTOHKOCTb K CKOnb3JILAMM p a 3pflAaM , yCTOHHHBOCTb npOTMB B03AeHCTBHfl a 30H3 H KOpOHHblX 
p a 3pnAOB. CHnonpeHOBbie 3amnTHbie KonnaMKM b b a b io tc ji rapaHTHen npoTMB onepeHeHMsi 
KOHTaKTOB, KOTOpOe MOMteT npOMCXOflMTb npH HCHOnb30BaHHH 3aUJHTHblX KOHnaHKOB H3 
o 6 biHHOn p e 3HHbi. f l o  npMBefleHHbiM Bbiuie npHHHHaM b Tex cnynanx, w orfla  H aAewHocTb, 
6 e 3onacHOCTb h TOMHOCTb BBnniOTCB ecTecTBeHHbiMH T p e6 oBaHMBMH, c n e A y e r  npHMeHBTb 
CnnonpeH,

cpH3HKO-MexaHHHecKMe h H 3 o n s > A H O H H b ie  C B C H C T B a  c n n o n p e H a  b T e n e H n e  M H o r n x  n e r  

o d a t O T C B  H e n 3 M e H H b iM H  A a w e  n o c n e  n o c T O s iH H o r o  b o 3A 6 hctbhh p e 3 K n x  n e p e n a p o B  T e M n e *  

p a T y p b i .

O  MHorocjopoHHeM Aenecoo6pa3HOM npuMeHe- 
hmh cnnonpeHa MMeiOTcn eneAyiomne MHcpopMa*
AHOHHue Marepnanu:

6pounopa «CnnonpeH»
3aynoBon (pnnbM, 16 m m  
cepnn Anano3HTHBoa, 5 X 5  cm  

Ko iopue  MOHtHo BbinncaTb 6ecnnaTHO. fln» aioro 
Hymno Bbipe3arb Kynon n nocnaib ero no cneflyio* 
meMy aflpecy:
CCCP, MocKBa, A-182, WnBonncHaa yn., 32, B/O 
BHeuiroprpeKnaMa

K yn O H  npouiy Bac BbicnaTb MHe

Bpounopy «CnnonpeH»,
H m ü :BoraTo nnniocTpnpoBaHHyio 

3ByKOBon cpnnbM
ynnija:«CnnonpeH», 16 m m  

C epnio Anano3HTHBOB
fopofl:«CnnonpeH», 5 X 5  cm

(rioH<anyncTa, o6o3Ha>tbTe
npecTHKOM HHTepecyioiAnn
Bac MaTepnan)

BAREP  J1EBEPKY3EH

CnnonpeH
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