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A. A. AHflEPC
M H H H C T e p C T B O  B B T O M O S H J Ib H O H  n p O M b iL H J le H H O C T M

A BTOMOBHJIbHAH npoM biiuneH H O C T b HBAHeTCH o a h o h  H3 
i ia n ö o j i e e  h h t c h c h b h o  p a 3 B H B a iom H x cH  o T p a c u e ä  O T en ecT B en - 

n o r o  M a n iH H ocT p oe iiH fl. H o M e iiK A a T y p a  B u n y c K a e M b ix  t h i t o b  aBTO - 
T p a H cn o p T iib ix  cpeA C T B  H e n p e p u B n o  pacin n p H eT C H  ä j ih  ö o j i e e  n o j t -  
Horo yÄOBJieTBopeH H H  p a c T y m n x  n o T p e ö n o c T e f t  B c e x  O T p a c jie fl  n a -  
pOÄHOrO X03HHCTBa CCCP.

K ojiH M ecTBO  r p y 3 0 B , n ep eB 0 3 H M b ix  aBTOMOÖHJihiibiM T p a H c n o p -  
t o m , H en p ep b iB H o  p a c T e T . E c a h  aBTOMOÖHAbHbiii T p a H c n o p x  3H a- 
HHTejibHO y c T y n a e T  H<eAe3H OÄopo>KH OM y n o  r p y 3 0 o 6 o p o T y  b  t k m , 
t o  n o  B e c y  r p y 3 0 B  b  t ,  n ep eB 0 3 H M b ix  3 b t o m o 6 h a h m h ,  o h  b  n e -  
CKOAbKO p a 3  npeBOCXOÄH T /KC-ie3HOAOpO>KHblfl H BOÄHblH TpaHC- 
n o p t  B M e c te  B3HTbie (cm . T a 6 jiH i ;y ) .
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322.5
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187,1
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TaK, ÖOAblUHHCTBO Tpy30B AOCTaBAHeTCH K >Kene3HOAOpO>KHbIM 
CTaHUHHM H npHCTaHHM H OTTyAa K nOTpeÖHTejIHM aBTOMOÖHJIbHbIM 
TpaHCnOpTOM.

C yB ejinneH H eM  B b in y cK a  aBTOMOÖHJien ö o A b m o f t  rp y3on oA T > eM - 
HOCTH H aB TO nOe3Ä OB H yBeAHHHBaiOUieftCH KOHUeHTpaUHeft aBTO- 
X03HHCTB B ce  ÖOAblUylO pO A b B M elK A yrO pO A H blX  H M eHipaÖOHHblX 
n e p e B 0 3 K a x  n r p a e T  aBTOMOÖHAbHbiß T p a H c n o p T , no3BOJiH iouiH H  ä o - 
CTaBJiHTb r p y 3 b i  o t  CK Jiaaa n o cT a ß iiiH K a  HenocpeACTBjBHHO k  CKJia- 
A y  noTpeÖHTCJiH 6 e 3  A on oA H H T eA bH h ix  p a c r p y 3 0 K  h n o r p y 3 0 K ,  a 
TaKiKe 3ajie>KHBaHHJi r p y 3 0 B  n a  n pH C T an u n oH H bix  c n n a A a x  hah  
npHCTaHHX.

H enpepbiBH o B 03pacTarom H e BnyTpHpaftoHHbie h ropoACKHe n e -  
peB03KH HeAHKOM OCymeCTBAHIOTCH aBTOMOÖHAbHbIM TpaHCnOpTOM. 
CncTeMaTHnecKH pacTeT yAeAbiibift Bec nacca>KHpcKHX aB Tonepe-  
B030K b ropoAcfeoM , BHyTpHpafloHnoM h MOKAyropoAHOM  Tpanc-  
nopTe.

j  B :  - A .
'  *  " . i :  I

AßTOM OÖHAb-CaM OCBaA ÖOJIbUIOH rpySOnOATjCM HOCTH CTaHÖBHTCH 
ocHOBiibiM  b h ä o m  T p a u c n o p T a  n a  ro p n o p y u H b ix  p a 3 p a t o T K a x , Be- 
AyU lH XCH  OTKpblTblM CHOCOÖOM, HÜ ÖOAbHIHX npOMIdUIAeHHblX 
CTpO H TCAbllblX nA 01H .aAKaX, CTpOHTCAbCTBe 1IAOTHH H SJieKTpO CTatl- 
HHH.

CneUHaAbHbie AeC0BO3HMe aBTOMOÖHAH HapsiAy C TpeAeBOHHbl- 
MH TpaKTOpaMH HBAHIOTCH OAHHM H3 OCHOBHblX BHAOB T p a H O IO p T a  
na Aeco3aroTO BK ax h nepeB 03K e A eca.

HeH3MepHMO B bicoxa poAb aBTOMOÖHAbHoro TpaH cnopTa B CeAb- 
CKOM X03HHCTBe H OCOÖeHHO B nepHOÄ nOCeBHOH H yÖOpOHHOH KOM- 
naHHH, K oraa  3 B t o m o 6 h a h  h aB Tonoe3A a nenocpeACTBeHHO y n a c T -  
BylOT B CeAbCK0X03HHCTBeHH0M npOH3BOÄCTBe H HBAHIOTCH eAHH- 
CTBeHHOH TpailCnOpTHOH CBH3bIO OTABAeHHblX paÖOHOB C HieAe3HO- 
AOpOJKHblMH H BOAHblMH M3THCTpaAHMH.

B M aAO H aceAeH Hbix ceß e p H b ix  p a fio H a x  n a iu e ft CTpaH bi aBTO M o- 
ÖHAb HBAHeTCH nOHTH eAHHCTBeHHblM CpeACTBOM TpaH CTIO pTH pO Ba- 
HHH B ce x  BHAOB T p y 3 a , ye n en iH O  KO H KypnpyiO U lH M  C B0 3A yH IH H M  
TpaHCnOpTOM .

ABTOMOÖHAbHaa npOMblUIAeHHOCTb npH3BaHa oöecnenH B aTb H a - 
pOÄHOe X03HHCTB0 CCCP BCeMH BHAaMH aBTOMOÖHAbHblX TpaHC- 
nOpTHblX CpeACTB H nOAÄepiKHBaTb B paÖOTOCnOCOÖHOM COCTOHHHH 
aBTOMOÖHAbHblfl napK , IiaXOÄHUlHHCH B 9KCnAyaTaU,HH, nOCTaBAHH 
3anacH bie nacTH.

Pa3B H B 3K )U iaH C H  CneU H aA H 3ailH H  B H yTpH  aBTOMOÖHAbHOH O T- 
paCAH n0 3B 0 A H eT, H a p H A y CO CTpOHTeAbCTBOM ÖOAbUIHX 3 3B 0 A 0 B  
B K p y n H b lX  SKOHOMHHeCKHX paÜ O H aX  CTpaH bi (a B T 0 3 3 B 0 A  H a B o a -  
re , HOBbifl KOMnAeKC 3 3 b o ä o b  n o  np oH 3B O A CTB y T p e x o c H b ix  r p y 3 0 -  
b m x  aBTOMOÖHAeft b  paftoH e K a M b i)  h peK O H CTp yK uneH  A e ß c T B y io - 
U1HX 33BO AOB: MOCKOBCKOTO a B T 0 3 3 B 0 A a  HM. J lH X a H e B a , rO p b K O B - 
c K o ro  h y p a A b C K o ro  aBT03aBO AO B, a  T a K * e  o cy m e c T B A H T b  C T p o n - 
TeAbCTBO He6oAbUIHX Cn eilH aA H 3H pO BaH H bIX 33BOAOB B H e60AbUIHX 
ro p o A a x  (J ln x o c A a B A b , B e A e ö e fl, M e A e x e c c , C k o h h h o , K o e rp o M a , 
K H n e n iM a , B h 3 h h k h , K a H a rn  h A p .) ,  He H M eB uinx  6 oA ee h a h  Me- 
Hee p33B H T0H  MamUHOCTpOHTeAbHOH npOMblHIAeHHOCTH.

Pa3BH Tne npoMbiuiAeiiHOCTH b  3 t h x  ro p o A a x  h  p a fioH ax e n o e o ö -  
CTByeT pa3BHTHIO B HHX COOTBeTCTByKHH.HX CTpOHTeAbHblX 6 a 3 ,  
KyAbTypHO-npocBeTHTeAbHbix h yneÖHbix 3aBeAeiiHH —  TexH H KyM OB 
h npoijieccHOHaAbHo-TexHHHecKHX ym iAHiii, h t o  oöecneHHBaeT He 
TOAbKO ynacTiie b  npoH3BOACTBe, no h noBbiiueHHe K yA bTypno-Tex- 
HHHecKoro ypoBHH HaceAenHH s t h x  paflon oB .
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B  p e 3 y ^ b T a T e  p o c T a  n a p ic a  aB T O M oÖ H A bH oro r p a H c n o p i a  0 6 - 
m e cT B e H H o ro  h  a h ä h o t o  n0A b30B 3H H H  H eoß xoA H M O  y cK o p e H H o e  
p33B H TH e ÄOpOJKHOTO CTpOHTejIbCTBa, CTpOHTejIbCTBO CeTH peM OHT- 
H bix npeA npH H TH H  h  p a 3 A H n H ö ro  p o A a  c t 3 H u h h  oöcn y jK H B aH H H  n o  
B c e n ' T ep puT O pH H  C o B e T C K o ro  C o i0 3 a ,  a  s t o  BOBJieKaeT b  c t jie p y  
npOH 3BOÄCTBa H OßCAyjKHBailH H  ÄO nO AH HTeAbH bie KOHTHHreHTbl 
T pyÄ H U tH xcH  6 ojibn iH H G TB a p a ä o i i o B  H a m e ii CTpaH bi.

O c o 6 o  B ejiH K o 3H an eH n e pa3BHTHH c e m  y co B e p m e H C T B O B a H n u x  
Ä o p o r .  B  H a c T o n m e e  BpeM H  n o A a B A H io m e e  ßoA bniH H C T B o A o p o r  c  
T B epÄ biM  noK pbiT H eM  Ha T ep p n T op H H  C C C P  a o n y c K a e T  H a r p y 3 Ky 
Ha o c b  Ä ß y x o c H o r o  3 b t o m o 6 h a h  6  t  h  Ha C A BoeH H bie o c h  TeAeJKKH 
T p e x o c H o r o  3 b t o m o 6 h a h  11 r .  3 t h m  orpaH HH H BaeTCH  n o A e 3 H a n  
rp y 3 o n o a T > e M H o cT b  oA H H on H bix  aBTOMOÖHJieü c  yneTO M  h x  c o ö c t -  
B eH H oro  B e c a  —  Ä B y x o c H b ix  ä o  4  r  h  T p e x o cH b ix  ä o  8  r ,  T o r Ä a  KaK 
SKOHOMHnecKH n ,e n e co o 6 p a 3 H O H  ä ä h  M arH C T pa jibH bix  a B T o n e p e B o -  
30K  HBAHeTCH rpy30n 0Ä T >eM H 0C T b aBTOMOÖHÄeft Ä ä h  Ä B y x o c H b ix  ÄO 
8  t  h  T p e x o c H b ix  —  ä o  12— 15 t ,  h o  s t o  T p e ß y e T  noB bim eH H H  He- 
c y m e ö  cnocoÖ H O C T H  Ä o p o r  ä o  10  r  Ha OAHHOHHyio o c b .

AßTO M oÖ H JibH aH  n p o M b iu M e H H o cT b  n o  c b o h m  M a cn iT a ß a M  npO H 3- 
BOÄCTBa HBAHeTCH KpynHeHIUHM  yCTOHHHBbIM H OTpeÖH TeAeM  ÖOAb- 
LUOTO KOAHHeCTBa pa3H O O Ö pa3H bIX M aT ep n aA O B , HeOÖXOÄHMblX ä a h  
OpraHH3aU.HH aBTOMOßHAbHOTO npOH 3BOÄCTB3 Ha BbICOKOM TeXHHHe- 
CKOM ypO B H e, nO STO M y OHa npeÄT>HBAHeT BbICOKHe TpeßOBaH H H  K 
npoÄ yK u,H H  M cra A A y p rH q ecK O H , xH M H 'iecK O fl, necj)TexH M H liecKOH h 
pe3HHO-TeXHHMeCKOH, U eA A I0A 03H 0-6yM a>K H 0H , TeKCTHAbHOH, CTe- 
KOAbHOH, paÄ H O - H SAeKTpOHHO-TeXHHHeCKOH, CTaHKOCTpOHTeAbHOH 
H Ä p yrH M  OTpaCAHM npOMblUIAeHHOCTH, HTO TaKJKe HBAHeTCH MOIM- 
HblM <J)aKTOpOM, CnOCOÖCTBylOUtHM p33BHTHIO STHX O TpaCAeH . T a K , 
B CBH3H C nyCKOM TopbKO BC KO rO  aB T O 33B 0 Ä a  B 1 9 3 2  r . B pa3AH H - 
H bix O T pacA H X  npoM biuiAeH H O C TH  G bijia  n p o B e Ä e n a  cneu,H aAH 3auH H  
3 4  npeA npH H TH H  b  M o c k o b c k o h  o ß A a c r a  h 12  b  JleH H H - 
rpaACK OH .

r io cT a ß iu H K a M H  aB T O 3aB 0 Ä a  c t 3 a h  H pocA aB C K H H  p e 3 H H O -a eß e - 
CTOBblH KOMÖHHaT, HßaH OBCK aH  (J)a6 pH Ka «K p aC H blH  O K T H Ö pb», 
BAaAHMHpCKHH 3 3 BOA « A ß T O n p H fio p » ,  KyflßblUJeBCKHH K a p ß lO p a - 
T o p u b lii  3aB O Ä , MHOTHe npeA npH H TH H  y K p ä H H b l, Y p a n a  H ÄPyTHX 
paHOHOB.

B  n a c T o n m e e  BpeM H  h h c a o  n o cT a ß iim K O B  T op b K O B C K oro  a B T 0 3 a - 
BOAa n p e B b im a e T  7 0 0  npeA npH H TH H  h  opra iiH 3an ,H H , p a cn o A O J K e n - 
H bix  B 9 3  OÖAaCTHX H an ie ft  CTpaH bi.

H aAH H H e ÄAH TeAbH blX yCTOHHHBblX CBH3eft C aB T 03a B 0Ä 3M H , HMe- 
lOmHMH BbICOKHe TeXHHHeCKHH ypO B eH b H K y A b T y p y  np0H 3B 0Ä C T B a 
H npeAT>HBAHIOIi;HMH BbICOKHe TpeÖOBaHHH K K3HeCTBy nOCTaBAHe- 
MOH HM npO AyK U HH , CnOCOßCTByiOT nOBblUieilHlO ypOBHH TeXHHKH H 
K y A b T y p u  npoH 3B O Ä C TB a Ha 3 a B O A a x -n ocT a B iH H K a x .

B  pH A e C A yn aeB  aBTOMOÖHAbHan npoM biuiA eH H O C Tb c h a s m h  c b o - 
HX B e A y m n x  33BOÄOB H O TpaC A eB blX  HayHHO-HCCAeAOBaTeAbCKHX 
OpraHH 3aU H H  CaMOCTOHTeAbHO HAH B COApyJKeCTBe C npeA npH H T H H - 
MH H OpraHH3aHHHMH CMOKHblX OTpaCAeH  npOMblUIAeHHOCTH p a 3 -  
p a ö a T b iß a e T  HOBbie b h ä h  M aT ep n aA O B , K O M n A eK ryiom H X  H3AeAHft h 
OÖOpyA O B aH H H , H3TOTOBAHeT HX B O ßpa3U ,aX  H OnblTH blX napTH H X , 
npoB O A H T  h x  HcnbiTaH HH  h  n e p e A a e T  ä a h  n o c A e A y io m e r o  c e p H im o -  
r o  HAH MaCCOBOTO npOH 3BOÄCTBa B COOTBeTCTByiOmHe OTpaCAH n p o -  
MbllUAeHHOCTH. P a 3 p a 6 o T a H H b ie  aBTOMOßHAbHOH npO M blU IAeH - 
HOCTbK) HAH n o  e e  TeXHHHeCKHM TpeÖOBaHHHM HOBbie M a T ep n a A b l H 
o ß o p y A O B a H H e  n acT O  npHMeHHioTCH b  Ä p y r n x  O TpacA H X  M auiHHO- 
CTpOeilHH, HTO CnOCOÖCTByeT nOAHHTHIO HX TeXHHHeCKOTO ypOBHH.

T a K , e m e  b  cep eA H H e 3 0 - x  t o a o b  aB T 0 3 3 B 0 Ä 0 M  hm . J ln x a H e B a  
öbiAH  p a 3 p a ö o T a H b i  nepT ejK H  h  H 3T0T0BAeHbi n e p ß b ie  o ß p a 3 U b i ß e c -  
UeHTpOBO-m AH (})OBaAbHbIX CT3HKOB, B TO BpeM H  He H3TOTOBAHB- 
i h h x c h  b  CoBeTCKOM  C o io 3 e ,  c n e im a A b H b ix  M H o r o p e 3 it o ß b ix  c t 3 h -  
k o b  ä a h  KOAeHHaTbix h  KyAaH KO Bbix B3AOB, 3 y f io o fip a f ia T b iB a io m H X  
CTailKOB ÄAH H3TOTOBAeHHH aBTOMOÖHAbHblX 3yÖ H aTbIX KOAeC H A P -, 
a 3aT eM  6 w a h  n e p e A a H b i ä a h  B ocnp oH 3B O A C T B a h x  Ha C T aiiK o- 
CTpOHTeAbHOM 3aB O A e «K p aC H blH  npO A C T ap H Ö » B M oC K B e  H E r o p b -  
eacK O M  aBTOMoßHAbHOM  3aB O A e. H a  M o c k o b c k o m  a B T 0 3 3 B 0 A e  
hm . J ln x a H e B a  b  c o Ä p y n c e cT B e  c  H ayH H O -n ccA eÄ O B aT eA bcK H M  h h -  
CTHTyTOM t .  b . h . öbiAH  B n ep B b ie  b  CoBeTCKO M  C o i o 3 e  B iieA peH bi 
n p o u e c c w  'r e p M o o ö p a ö o T K H  t .  b . h ., cn p oeK T H p oB a H O  h  H 3T 0T 0B A e- 
h o  n e p B o e  O T enecT B eH H oe o ß o p y A O B a H n e  ä a h  s t o t o  n p o n e c c a ,  H a- 
m e A m e r o  BnocAeACTBHH  m n p o K o e  npH M eH eH H e b  A p y r n x  O TpacA H X  
M auiH H ocTpoeH H H . P a 3 p a ß o T a H H b ie  b n ocA eA H H e t o a h  H H H T -  
Ä B T on p oM O M  h  BH eA peH H bie Ha a B T 0 3 a B 0 A a x  n p o n e c c u  h  o ö o p y -  
AOBaHHe ä a h  ro p H H e ro  H aK a T biB au n n  c n n p a A b H b ix  k o h h h b c k h x  k o -  
A e c  3 a A H e ro  MOCTa, ä a h  npoH 3B O A CTB a n o p a m e B b ix  KOAeu, H3 
CTaAbHOH AeH Tbl, ÄAH KOMnAeKCHOTO npOH 3BOÄCTB3 AHTbH n o  Bbl- 
nA aBA H eM biM  MOÄeAHM h Ä p . H a n u m  m n p o K o e  n p H M e iie im e  b  Ä p y -  
t h x  O TpacA H X  M amHH OCTpoeHHH. H a  C apaTO BC K O M , T n p a c n o A b -  
c k o m , C ep n yxoB C K O M  h Ä p y r n x  3 a B O Ä a x  CTaHKOCTpOHTeAbHOH n p o -  
M bim A eH iiocT H  o p r a H H 3 0 B a n o  cep H H H oe  npoH 3BOACTBO  y K a 3 a H t io r o  
OÖOpyÄOBaHHH.

ABTOMOÖHAbHaH npOM blUIAeilHOCTb HBAHeTCH nO Ka eÄHHCTBeHHbIM 
H 3T0T0BH TeAeM  K p y m ib ix  AH CTOuiTaM noBOHHbix n p e c c o B  yCHAHeM 
ÄO 4 0 0  TC He TOÄbKO ÄAH COÖCTBeHHblX Hy>KÄ, HO h  S K cn o p T H p y e T  
h x  3 a  rp a H H ity , b  t o m  HHCAe b  pa3B H T bie  KamHTaAHCTHHecKHe C T p a - - 
Hbl. O H a  HBAHeTCH nO Ka T3K>Ke eÄHHCTBeHHbIM H3TOTOBHTeAeM Bbl- 
coK on p oH 3 B O A H T eA b H bix  a rp e ra T O B  ä a h  T ep M O M ex a H n n ecK o ft o ß p a -  
ö o t k h ,  a TaK>Ke Ä p y r n x  b h ä o b  c o ß p e M e H H o r o  n p o r p e c c H B H o r o  o c -  
H O B H oro T e x H O A o m n e c K o r o ,  B c n o M o r a T e A b i io r o  h  T p a u c n o p T i io -  
CKAaÄCKoro oßopyÄOBaHHH, He H3roTOBAHeMoro e m e  na 3aBOÄax
co o T B e T C T B y io m n x  O T p a cA e ft npoM biuiAeH H O C TH .

A ß T 0 3 a B O Ä b i h o T p a c A e B b ie  HiiCTHTyTbi aBTOMOÖHAbiiOH n p o M b im - 
A em iocT H  aK TH Biio yn a cT B yiO T  b  p a 3 p a ß o T K e , H cnbiTaH H H x, o p ra H H - 
3aUHH npOH3BOÄCTBa H BHeÄpeHHH pa3 A H m ibIX  BHÄOB HOBblX M aT e- 
p n a A O B . T a n ,  M o c k o b c k h m  aB T 0 3 3 B 0 Ä 0 M  hm . J ln x a n e B a  ß b iA a  
npeÄ A O JK eH a, p a 3 p a ß o T a H a  h  B iieÄ p eH a  b  npoH 3BOÄCTBO  c o b m c c t h o  
c  M eT aA A yp rH H ecK oii npoM biu iA eH H O C T bio HOBaH M apK a c t h a h  
1 8 X T T . B M ecT O  npH M eH H BuiH xcH  p a H e e  B b icoK O A ern p oB a H H b ix  CTa- 
A eft C AOßaBKOH Ae^m U HTH blX KOMnOHeHTOB; HHKeAH h a h  B a H a- 
ä h h  —  ß b iA a  C 03Ä aH a Ha M o c k o b c k o m  a B T 033 B O Ä e hm . J lH x a n e B a  
H B H eA peH a Ha TopbKOBCKOM  aB T 033 B O Ä e CTaAb 55n n . no HHHUH3- 
THBe h  c  aKTHBHHM yn acT H eM  aB T03aBO ÄO B h HHCTHTyTOB p a 3 p a ß a -  
TbiBaiOTCH, HcnbiTbiBaiOTCH  h BHeÄpniOTCH b  n p o M b im A e H H o e  n p o -  
H3BOÄCTBO HOBbie BHÄbl nAaCTM aCC, A3K 0K paC 0H H bIX , OÖHBOHHblX 
M aT ep n aA O B , K penH T eA eft ä a h  A H T eÜ H oro npoH 3B O A C TB a h  ä P -

C nC TeM aT H necK aH  p a ö o T a  n o  n oB b im eH H io  HaAe>KHOCTH h  ä o a t o -  
BeHHocTH, a TaKJKe K O H K ypeH T ocn ocoÖ H O C T b B b in y cK a e M o ft  n p o A y i c -  
UHH Ha BHeiUHHX pbIH K aX H enpepblB H O  BbI3bIB3IOT nOTpeÖHOCTb B: 
p a 3 p a ö o T K e  h o b h x  M aT ep naA O B  h  oöop y A O B a H H H , a TaKJKe B; 
y A y im eH H H  K a n ecT B a  npH M eH H eM bix M aT ep n aA O B  b  aBTO M O ÖH Abiioiii 
npOMbimAeHHOCTH.

B o p b ß a  3 a  n o ß b im e H H e  T e x H H n e cK o ro  ypoB H H  TexH O A O rn n  a B T O - 
MOÖHAbHOrO npOH3BOÄCTBa C T aA a BajKHbIM H anpaB A eH H eM  B c o -  
peBHOBaHHH aB TO M O Ö H A ecTpoH TeAeH  3 a  AOCTOHHyio B C T pen y ' 
100-AeTHH  CO AHH pOJKAeHHH B . H . JleH H H a.
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H A M H

O flHHM H3 OCHOBHblX CBOHCTB MaCCJI aBTOMOÖHAbHblX XapÖIO- 
paTOpHblX ABHraTejieft HBÄHeTCH CnOCOÖHOCTb npOTHBOCTOHTb 

'06pa30BaHHio HH3KOTeMnepaTypHbix OTAOweiiHft — rnjiaMa, hbah- 
romerocH npoAyxTOM xoaryAHUHH 3arpH3HHiomHX npHMecefl b Mac- 
.jie noA AeftcTBHeM naCTHn boah. BoAa nonaAaeT b mbcjio H3 xa- 
Mepu cropaHHH b pe3yjibTaTe KOHACHcauHH napoB boäm na h,h- 
AHHApaX H APyrHX XOAOAHblX ACTaAHX ABHraTeAH, HMeiOlH,‘HX TeM- 
nepaTypy HH>Ke t o h k h  p o cw .

U laa M  n p e A C T a B A H e r c o ö o fl A H n x y io  M a 3 e o 6 p a 3 H yio  M a c c y  o t  x o - 
pHHHeßoro ä o  H e p iio ro  U BeTa. O Ö H apy>X H B aeTC H  o h  rAaBH biM  06 - 
pa30M b n o A A o n e , x a p T e p e , b M a cA H iib ix  (jiH A b Tp ax  h u e iiT p H ij jy r a x , 
b x a a n a H H b ix  h p acn p e A e A H Te A b H b ix  x o p o ö x a x , b x a H a A a x  c H e re - 
MU CM83XH.

B 33BHCHMOCTH ot ycAO BHH  3 x cn A ya T a u ,H H  c o A e p ix a u H e  Be- 
m ecTB , BXOAHIH.HX b c o c T a B  iH A aM a, C A e A y io m e e : 50— 85% M a c jia , 
5—35% BOAU, 1—7% TonAHBa, 2— 15% oxchxhcaot, 0,1— 1,5%
AC(})aAbTeHOB, 2 — 1 0 %  Xap6eH0B H XapÖOHAOB, 1— 7 %  30AbI.

flponecc oßpa30BaHHH mjiaMa HHTeHCH(j)Hii,HpyeTCH c  yßeAHne- 
HHeM CXOpOCTH OXHCJieHHH yrAeBOAOpOAHblX XOMnOHeHTOB Macjia 
h xoAHHeCTBa nonaAaxsmHx b Hero 3arpH3HHK)u;HX npHMecefl npn 
cropaHHH TonAHBa (caxa, act}>aAbTO-CMOAHCTbie npoAyxTbi, coah 
CBHHpa H THJKeAbie 4>P3KÄHH TOnAHBa, BOAa H ÄP-). r ip o u e c c  06- 
pa30B3HHH uiAaMa b ABHraTeAe Taxjxe 33bhcht ot oiocoöhocth 
MaCAa npOTHBOCTOHTb COeAHHeHHK) OTÄGAbHblX HaCTHHeX 3arpH3He- 
hhö, HMeroujHx pa3Mepbi oxoao 1 mk, b xpynHbie xoHrAOMepaTbi 
nacTHH, c BunaAenneM nocAeAHHx b ocaAox.

O coßeH H o HHTeHCHBHo n p o p e c c  o ö p a 30 B a H H H  m n a M a  n p O T e x a e T  
npn p a ß o T e  A B H ra Te A H  b ycA O B H H x n o H H * e H H o ro  TenA O B oro  p e scH - 
Ma C nepHOAHHeCXHM XpaTKOBpeM eHHbIM  BblXOAOM Ha nOBblHieHHblft 
TenAOBOH pe>KHM, T . e. B yCAOBHHX paÖOTbl aBTOMOÖHAH np H  nOHH- 
jxeHHOH T e M n e p a T y p e  o x p y jx a io m e r o  B 0 3 A y x a  c  nacTbiM H  npoA O A - 
JXHTeAbHblMH 0CT3H 0B XaM H  H nO CAeAyiO lIlH M H  nyCX aM H . B 3TOM 
c a y n a e  iipohcxoaht nepH O A H necxH fl xoht3Xt M a cn a  h n p o A yxT O B  
cropaHHH To nA H B a c  xoaoähhmh h H arpeTU M H  acthahmh A B n ra T e - 
AH. n P H nOHHJXeHHOM TenAOBOM peHCHMe A B H raTe A H  B MaCAe o c o - 
öeHHO ö bicTpo  n a x an A H ß a iO T C H  n p o A y x T b i H en oA H o ro  crop aH H H  
TonAHBa h BO Aa, n p n  noBbiuienH O M  TenAOBOM pe>XHMe y c x o p H x rr - 
ch n p o p e c c b i oxhcachhh yrA B B O A o p o A H b ix  XOMnOHeHTOB M a cn a  c 
no cA eA yio m eft hx xo H A e H cau H e ft h noAHM epH3aHHeft.

IÜ A aM  cym eCTBeH H O  y x y A t u a e T  C B o ftc iB a  p a ö o T a ro m e ro  M a cn a  h 
H a p y u ia e T  e ro  H op M aA b H yx) n o A a n y  x  Tpym H M CH  AeTaAHM  A B H ra - 
TeAH. n p n  3aö H B3H H H  (jjH A b Tpa o ca A x a M H  c o x p a u ja e T C H  c p o x  CAy>X- 
6 bi < j)H AbTpyiom ero SA eM eH Ta, a T a x >x e  B 0 3 M 0 * e H  n e p e n y c x  H eonH - 
m e H iio ro  M aCAa b rA a B H y x } M acA H H yio  M a rH CTpaA b A B H raTe A H . I lp n  
OHHCTxe M a cn a  b A B H ra T e A e  u e H T p n iJ jyro H  ne o ö x o A H M a ö o a e e  n a - 
CTan ee p a 3 Ö o p x a  äah yA aA eH H H  oTA o w eH H Ö  H3 p o T o p a , hto y B e - 
AHHHBaeT 3 a T p a T b i BpeMeHH H a o ö c A y jx H B a H H e  A B H raTe A H . n p n  
CXOnAeHHH ÖOAbLUOrO XOAHHeCTBa OTAO>XeHHH B pOTOpe H eH TpH(j)y- 
rn  oHHCTxa M a cn a  3HaHHTeAbH0 y x y A u ia e T C H , hto MO>xeT O T p n u a - 
TeAbno cxa 3a Tb C H  H a H aAeJXHoft h AOAroBeHHOH p a ß o T e  A B H raTeA H . 
B p e 3 y A b T a T e  3 a x y n o p H B a n H H  ceTXH  M acA on pneM H H xa h xaH aA O B 
CHCTeMbl CMa3XH bo3mo>xho n p e x p a m e n n e  noAaH H  M aCAa x  T p y - 
ihhmch AeTaAHM  A B H ra Te A H , hto MO>xeT npH B ecTH  x  n o c A e A y x im e - 
My B b ix o A y e ro  H3 CTp o n . T a x H M  o ö p a 30 M , H iA aM o o ö p a30 B aH H e  b 
aBTOMOÖHAbHUX X ap Ö K jp aTO p H b lX  ÄBH TaTeAH X HBÄHeTCH OÄHOH H3 
TAaBH blX npHHHH B03HHXH0BCHHH B HHX HeH CnpaBH O CTefl H CO Xpa- 
m eHHH hx M eixpeM O H TH oro n p o ö e ra .

B CBH3H C 3THM X MaCAaM aBTOMOÖHAbHblX ABHraTeAefl npeAT)- 
HBAHHDTCH nOBblUieHHble TpeÖOBaHHH no HX CnOCOÖHOCTH npOTHBO­
CTOHTb oöpa30BanHio HH3xoTeMnepaTypHbix 0TA0>xeHHH.

3 a  pyöeniOM pa3AHHHbiMH He^TenepepaöaTbiBaiomHMH h  aBTOMO- 
ÖHAbllblMH (j)HpMaMH C03AaHbI MßTOAbl, I103B0AH10UTHe OlTeHHBHTb 
MaCAa no HX CnOCOÖHOCTH npOTHBOCTOHTb 06pa30B3HHI0 HH3X0TeM- 
nepaTypHbix OTAonteHHÜ. ü o  s th m  MeTOAaM MacAO oueHHBaeTCH b 
o ch ob ho m  c noMombio cnennaAbHbix oAHOUHAHHApOBbix ycTaHo- 
BOX.

B C o B e Te xo M  Coio3e Tax >x e  H aM eTH Aacb TeiiA eH itH H  x  npH M eH e- 
HHK) CneHH aAbH blX OAHOU,HAHHApOBbIX yC T a ilO B O X  ÄAH MOTOpHOH 
o uenX H  M aceA. H a n p H M e p , b HATH c o 3A a n a  O AH onH AH H A poB an 
ycT a H O B x a  (TOCT 1163—-65) yHM -6-HATH, n p e A H a 3HaHeHHafl 
ä a h  oueH XH  A H 3e A b iib ix  M aceA, a b HAMH y c T a n o B x a  HAMH-1 —  
AAH oueH XH  M aceA aBTOMOÖHAbHblX XapÖM DpaTOpilblX A B H ra T e A e fl

OAHaxo na 3 t h x  ycTaHOBxax ä o  HaCTOnmero BpeMeHH pa3paöo- 
T3HbI TOAbXO MeTOAU OHeHXH CXAOHHOCTH MaceA K 0Öp330BaHHK) 
BbicoxoTeMnepaTypiibix OTAOJxeHHft. HaAOXHoro MeTOAa, no3BOAH- 
romero oueHHBaTb MaCAa no h x  cnocoÖHOCTH npOTHBOCTOHTb oöpa- 
30B3HHK) HH3XOTeMnepaTypHbIX OTAOHieHHÜ C TipHMeHeHHeM CneitH- 
aAbHOft OAHOUHAHHApOBOfl yCTaHOBXH, B HaUiefl CTpaHe AO HaCTO- 
Hmero BpeMeHH He cyujecTBOBaAo.

B CBH3H C 3THM B HAMH Ha OAHOUHAHHApOBOfl XapÖIOpaTOpHOfl
ycTaH O B x e  HAMH-1 ö u a h  npoBeA eH bi co o T B e T C T B yx im H e  HCCAeAO- 
BaHHH no co3ÄaHHio MeTOAa oueHXH c x a o h h o c t h  MaceA X oöpa30- 
B3HHIO H H 3X 0T eM nepaT ypH bIX  OTAOJXeHHft.

B xoAe 3 t h x  HCCAeAOBa-
HHft, HTOÖbl yCXO pH Tb BblAe- 
A eH ne n p o A y x T O B  3 a rp H 3 H e - 
HHH H3 M aCAa H COÖHpaTb 
OTAO>KeHHH B OAHOM y3 A e , 
ö biA a co 3 A a H a  c n e u H a A h H a n  
npH B O AH an u e n T p H iJ iy ra , n p o - 
c t 3 h  no y c r p o ö c T B y  h  H a - 
A e iX H a n  b p a ö o T e , npn 3tom  
ÖblAH y H T e ilb l XO H CTpyXTH B- 
Hbie ocoöeH H oCTH  y c ra H O B X H  
HAMH-1.

OCHOBHbIMH y3A 3M H  n p H - 
BOAHoft u e H T p H tjiyrH  h b a h ­
io t c h  (p n c . 1 ) :  x o p n y c , >xecT- 
x o  3axp enA eH H bift «a  nepeA- 
,neM x o H n e  x o A e H n a T o ro  B a ­
A a c  noM om bK) o n e u H a A b n o - 
r o  ö o A T a, h x o A n a x , x o T o p u ii 
n p n x p e n A e H  x  x o p n y c y  u e H T - 
p n ijiy rH  c  no M o u jb io  ö o A T a.
B H yT p w  n e H T p H ijiy rH  y c T a -  
HOBACHbi c n e u n a A b H a H  rnaft- 
ö a  a a h  npH AaH H H  nO TO xy 
M acA a T p e ö ye M o ro  H a n p a B A e - 
HHH H OÖOÖMa C AOnaCTHMH 
ä a h  no A yneH H H  b o 3 m o >x h o  
ÖOAbHlefl A3M HHapHOCTH Ä BH - 
ixeHH H  nO TOxa M a cn a  b  p o t o -  
p e  n e H T p H ijiy rH , ycTpaH ew H H

P h c. 1. flpHBOAHan ueHTpnijiyra 
ycTanoBXH HAMH-1:

/ — xopnyc ACHTpHcJjyrH; 2 — Cojit 
KOpnyca cneuHajibHbifl; 3 — KOJieH- 
âThift BaJi; 4—HanpaBAHiomaH uiafl- 

6a; 5 — OTr«6Hafl maft6a; 6 — koji- 
nax AeHTpHtpyrH; 7 — 6ojit kpuiiikh; 
8 — o6oftMa c jionacTBMH: 9 —
lIITHfilT; 10 — ynjIOTHHTejIbHOe KOJIb-

uo; 11 — cajibHHK
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oxcTaßaHHH CKopocTH BpaiueHun noTOKa Macna b  nonocTH poTopa 
nenTpuejjyrH o t  c k o p o c t h  BpameHHH poTopa h  h c k jh o h c h h h  b h -  
MblBaHHH OTJIOJKeHHH. OÖOÖMa B pOTOpe UeHTpHljiyrH (JlHKCHpyeT- 
CH C nOMOIItblO Ä ßyx UITHtjlTOB. rioCaflKa OÖOÜMbl Ha IHTHljlTbl CBO- 
öoÄH a«. n P H pa3öop ue ueH Tpu<t>yni h  yuaneHUH OTno>KeHHft 
oßoflM a M o*eT  öbiTb n erao  CHHTa co  lu th iJ it o b  h  BMeere c  o t a o -  
jKeHHHMH yuaneHa H3 p o ro p a  ueuTpncjiyrH.

C x e M a  n o A B O u a  M ä c n a  k  u e iiT p H tjiy re  b  n p o u e c c e  paÖ O T bl a b h -  
r a r e j in  ( p n c .  2 )  cn e A y iQ iu a H . Hs M a cn H H o ro  noA A O H a 1  q e p e 3  i ie -  
noÄBH JKHbiii M acA on p n eM H H K  2  c  c e m a T H M  (j)H J ibtpoM  3  M a c n o  n o -  
C T yn a eT  k  M acnH H O M y H a c o c y  4.  B M acnHHOM H a c o c e  n p e u y cM O T p e -  
h o  p e r y a n p o B o n n o e  y c r p o f t c T B o  5 ,  n o 3 B o n H io iu e e  noA A ep>K H B aTb

noCTOHHHbiii p a c x o A  M a c n a  b  M aru C T pan H . O t  H a c o c a  M acA O  n o  Ka- 
H a n y  b  ÖAOKe h  n o  c n e u H a n b i io f i  T p y ö x e  n o A a e T c a  k  M a c n o p a c n p e -  
A eA H T eA bH oft B T yA K e 6, H a x o A f l iu e f t c n  Ha KoneHH aTOM  B a A y  7 . O t  
BTyAKH M acA O  n o  öoK O B O M y K a n a A y  b  K on eH iaT O M  B a A y  n o A a e T c a  
b  n e n T p H (j)y r y  8. Ü 3  u e iiT p H tjiy n i o iu iu e H H o e  M a c a o  n o c T y n a e T  n o  
u eH T pa A bH O M y K aH a A y  b  K on eH iaT O M  B a A y  k  uiaTyH H biM  n o A u iu n -  
HHKaM.

r i p n  p a 3 p a ö o T K e  M eTO Aa oueH K H  c k a o h h o c t h  M a ceA  k  o ö p a 3 0 B a -  
HHK) H H 3K O TeM nep3T ypH bIX  OTAOTKCHUft Ha yCTHHOBKe H A M H -1  Ö H - 
AH npO B eA eH bl HCnblTaHHH p a a a  TO BapH blX H OnblTHblX OÖpa3UOB 
M a ceA  ( r p y n n  B , B  h  T )  O T eu ecT B eH H oro  h  3a p y öe> K H O ro  n p o H 3 - 
BOÄCTBa. B  OCHOBy HCnbIT3HHH ÖbtA n O A O * e H  pe>KHM HCnblTaHHH 
M a ceA  Ha A ß H ra T e A e  6 0 0 /1  n o  M eTO A y (jiHpMbi O H A T  {2 ] ,  3 t o t  p e -  
jk h m  ö b iA  B U Ö paH  Ha ocHOBaHHH M aTepH aA O B  aH aA H 3a O T e ie cT -  
BeH H bix h 3 a p y ö e > K H b ix  MeTOAOB m o t o p h o h  ou e iiK H  M a ceA . O c h o b -  
HOÜ MOTHBHpOBKOH BblÖ O pa 3T 0T 0 pe>KHMa HCnblTaHHH HBAHAOCb 
n o n y u e H H e  t h k h x  y c n o B u ö  p a ö o T b i  AB H raTeAH , n p n  K O T op b ix  ö h a o  
ö b i o n p e u e A e H H o e  co o T H o m e H H e  AAHTeAbHOCTH e r o  p a ö o T b i  na HH3- 
K O T eM n epaT ypH O M  h  B b icoK O T eM n epaT yp H O M  p e * H M a x .

r ip H  B b lö o p e  pejKHM OB HCnblTaHHH M a ceA  Ha yCT3HOBKe 
H A M H -1  ynH TbiB aAH Cb TaKJKe m o i u h o c t h h c  h  C K op ocT H bie  n a p a -  
MeTpu ee ABHraTeAH.

PeJKHMbi HcnbiTaHHH MaceA Ha ycTaHOBKe H A M H - 1  npHBeAenu 
b  TaÖA. I .  HcnbiTaHHH MacAa no peacHMaM, npeACTaBneHHHM b  
TaÖA. 1, npOBOÄHTCH nOCACAOBaTeAbHO nOBTOpHWUtHMHCH UieCTHHa- 
COBblMH HHKAaMH. KaJKÄblft HHKA COCTOHT H3 3  '(  paÖOTbl ABHraTe­
AH Ha « x o a o a h o m »  peacHMe, 2  h paöoTbi ABHraTeAH Ha «ropnueM » 
peiKHMe h 1 >i OCT3HOBKH ABHraTeAH, b o  BpeMH KOTopoü HepaöoTa- 
io ih ,h h  ABHraTeAb oxAa*ÄaeTCH ä o  TeMiieparypbi b o ä h  h Macna 
2 0 — 2 5 ° .  « X o a o a h h h »  pea<HM paöoTbi ABHraTeAH c o c t o h t  H3 Aßyx 
3TanoB. ÄAHTeAbHOCTb 3Tana a cocTaBAneT 1 h, 3Tana ö  —  2  H. 
OcoöeHHOCTbio 3Tana a h b a h c t c h  t o ,  h t o  ABHraTeAb paöoTaeT na 
XOAOCTOM XOAy, npH nOHHJKeHHblX HHCAaX OÖOpOTOB KOAeHiaTOrO 
BaAa ( 1 0 0 0  061muh)  h  HMeeT caMbie HH3KHe TeMnepaTypbi MacAa b 
noAAOne ( 2 5 + 2 ° )  h  oxnajKuaiOLueft b o ä h  na BbixoAe (2 0 — 2 5 ° ) .
n p H  H CnH TailH H X OTAHHHe 3THX 3T anO B  3aK AI0qaeTCH  B .TOM, HTO 
n p n  3 T a n e  ö  A B H ra T eA b p a ö o T a e T  y * e  n p n  H eK O T opoft H a rp y 3 K e  
( 8 ,8  A. C .) ,  yßeA H H eH H H X HHCAaX OÖOpOTOB ( 1 7 5 0  o 6/m u h ) h  HMe-

T a ß j i H u a  1

n a p a M e T p b i

.X O aO A H W H “ peTKHM

,rO p flM H Ü
pe>K H M “

a 6

n pO Ä O a>K H T e^bH O C T b B H ................................
M O IU H O CTb B A .  C ......................................................

H hcjio  OÖ O pO TO B B M H H y T y ..........................
P a c x o a  T o n a H B a  b  k z \h .....................................
K o a ifi^ H U H e H T  H 3 öb iT K a  B 0 3 a y x a  . . . 
y r o a  o n e p e a c e H H f l  3a>KHraHHSi b  z p a j  
T e M n e p a T y p a  b  z p a c i :

B O a u  Ha B b i x o a e ..........................................
M a c a a  b  n o a a O H e ..........................................
B 0 3 a y x a  H a / ih h h h  B n y c K a  . . . .  
n o a  K /ianaH H O ft K p b i u i K o A .....................

n p H M e q a H H d .  1 .  06maa n p o  
2. O cT B H O B K a a B H r a T e a a  h  oxa a jK ü  

T y p b i B o a w  h  M a ca a  20 -  25°.

1
X o a o c T O ü

x o a
1000
0,93

0,7-0,75
22

20-25
20-25
20-25
20-25

AOJUKHTeJIbH 
eH H e b  T e n

2
8,8

1750
2,4

0,97-1,03
32

25-t 2 
30-35 
25-30 
25±2

3C T b H C nblT a
2HHe 1 h  a o

2
14,0

2800
4,2

0,97-1,03
38

90±2
80±2
50±2
80±2

HHfi 120 H. 
T e M n e p a -

eT HecKOAbKo noBbimeHHyio TeMnepaTypy Macua b  m b c a h h o m  noA- 
AOHe (30— 35°). OCHOBHHM OTAHHHTeAbHblM npH3H3KOM paÖOTU 
ABHraTeAH Ha «ropnueM » pexH M e h b a h io t c h  noBbimeHHbie 3Haue- 
h h h  m o iu h o c t h  (1 4  a .  c .) ,  uucen oöopoTOB ( 2 8 0 0  oö/m u h ) h  TeM­
nepaTyp M a cA a  b  MacAHHOM n oA A O H e ( 8 0 ° ) ,  o x n a > K A a io iu e ft  b o ä h  
n a  B H x o u e  ( 9 0 ° )  h  B 0 3 A y x a , 3 a c a c b iB a e M o r o  b  A B H ra T eA b  ( 5 0 ° ) .

H a  yC T a n oB K e H A M H -1  n o  p o K H M a M , n p eA C T aB A em ib iM  b 
TaÖA. 1, ö h a h  n cn b iT a iiH  O T e u e cT B e m io e  T O B a p n o e  M acAO  r p y n -  
n b i B ,  3 a p y ö e a < iiH e  T O B a p iib ie  M a cA a  1-ft c e p n u  ( r p y n n n  B ) :  
O a h o  'S H A T  V S - 1 0 W /3 0  ( B c e c e 3 0 i in o e ) ,  O a h o  < S H A T  V S - 3 0  ( A e t -  
n e e ) ,  O a h o  <t>H AT V S - 1 0 W  ( 3 H M H ee), a  T a u a ce  o n b iT i in e  O T eu e- 
C T B e n n u e  M a c u a  r p y n n n  T : A e r a e e  JSTs 1 h  3H M iiee N °  2 . O cu o B H a n  
ou eH K a  M a ceA  o c y iu e c T B A H A a c b  n o  K o n u ie c T B y  OTAoaceHH Ü ( s e c y )  
b p o T o p e  ueH TpniJiyrH  h  n o  CTeneiiH  3arpH 3H eiiH H  n op u iH H  O TA O m e- 
h h h m h  H a r a p a  h  n a n a  {3 ] .  B  K a u ecT B e  K O H TpoA bH bix H cn o A b 3 0 B a -  
AHCb n oK a3aT eA H  H 3H oca  rH A b3bi UHAHHApa, n o p u iH e B b ix  K O A eu, 
u iaTyH H H X  B K A a u H u ie ft  h  TO AK aTeA eft K A a n a n o B . H 3 1 1 0 C rH A b3bi 
onpeu eA H A C H  n o  M eTO A y AyHOK, a  n op u iH eB H X  K O A eu, B K A a u n u ie n  
h  TO AK aTeAeft —  n o  H 3M eH eH nio h x  B e ca . A a h  o n p e A e A e u n n  a h -  
H3MHKH H3MeHeHHH OTAeAbH blX (})H3HKO-XHMHHeCKHX CBOftCTB M a- 
c e A , a TaKHce k o h t p o a h  3a p e*H M O M  H cnbiTaH Hft H3 M acA H iio ft  c h -  
CTeMH ABH raTeAH  nepH O A H iecK H  O TÖnpaAH Cb n p o ö n  M a c n a , a  H3 
pO TO pa U eH T pH ^ yrH  yU aAHAH Cb HaKOnHBUIHeCfl o t a o j k c h h h  ä a h  
(jlHSHKO-XHMHieCKOrO aH 3A H 3a. 3 ™  3H 3AH 3H  OCyiUeCTBAHAHCb B 
OÖbIHHHX AaÖ O paTO pH blX  yCAOBHHX nO O TeieCTBeH H blM  C T aH A ap- 
TaM.

H a OCHOB3HHH nOAyueHHHX pe3yAbTaT0B ÖHAO yCTaHOBAeHO, UTO 
HcnbiTauHbie oöpa3Ubi MaceA no KOAHiecTBy OTAoaceHHH b  poTope 
UeHTpHtJiyrH AH(j)(j)epeHUHpylOTCH ÄOCTaTO'IIIO xop ou io . HH3KOTeM- 
nepaTypHbix OTAoaceHHft Ha upyrn x  ueTaAHX ABHraTeAH npaKTH- 
necKH He ö h a o .  HaÖArouaeTCH TäKace HeKOTopoe pa3AHiHe h  b  ou e- 
h o h h h x  noKa3aTeAHX npn onpeAeAeHwu CTeneHH 3arpH3HenHH n opu i­
HH OTAOxeHHHMH Harapa h  Aaxa. Pe3yAbTaTH oueiiKH Maceu n o 
3 th m  noKa33TeAHM npHBeueHH B TaÖA. 2 .

T a 6 j i H i i a  2

K o n m e c T -
2 B O  H H 3 K 0 - C T e n e H b

o T e M n e p a - 3 a r p a 3 H e -

M a c a o
T y p H b i x  O T - HHH n O p U l -

o . JlO>Ke H ilft HH O T J IO -
a B p O T O p e » e H H H M H

U e H T p H - b  6 a i u i a x
«C H 4 > y r a  b  a

T p y n n b i  B ........................................... ... i 231 7,0
r p y n n u  B ........................................................... i n 247 5,5
r p y n n w  B ............................................ IV 265 5,2
O a n o  <PMAT VS-10W/30 ( B c e c e 3 0 H H 0 e ) .  . i i 8,6 1.2
O a H O  <PHAT VS-10W/30 ( B c e c e 3 0 H H O e ) .  . V 7,7 1,5
O a n o  4>HAT VS-30 ( a e T H e e ) .................................... VI 42 4.7
Ö a H O  4>HAT VS-10W ( 3 H M H e e ) .............................. VII 7,0 1.8
O n b i T i i o e ,  a e T H e e  M l ...................................................... VIII 87 3,9
O n b i T H o e ,  3 H M H e e  M 2 .......................... IX 9,0 1,9

Kau b h ä h o  h3 TaÖA. 2, oöpa3UH M acAa rpyn n n  B HCUHTHBaAHCb 
3 p a 3a ( o n b i T U  I, III h  IV), VS-10W/30 —  2 p a 3a (o n n r a  II 
h  V ), o c T a A b H b i e  o ö p a 3u n  M a c e A  H c n b i T H B a A H C b  n o 1 p a 3y.

H auöoAbuiee KOAHieCTBo o ta o h c c h h ö  b poT ope ueHTpniJiyrH ö n - 
a o  noAyueHO npn HcnHTaHHH MacAa rpyn n n  B. n p u  oueHKe 3Toro 
oöpa3ua Macua k o a h u c c tb o  HH3KOTeMnepaTypHHX OTAoaceHHÜ npu
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nepBOM o nbiTe c o c T a ß u u o  231 a, n p n  TpeTbeM  247 a, npH  neTBepTOM 
265 a. H ecKO JibKo n o B b im e n H o e  K o u n n e cT B o  OTUOHceHHÜ b p o To p e  
peHTpH(})yrH n p n  h c t b c p t o m  o n b iT e  M O * e T  öbiTh oö^HCHeHO TeM, 
h to  b  n p o u e cc e  n p oB eu en H H  b t o to  o iib iT a  H3 p o T o p a  u e H T p m jiy rH  
nepuoÄHHecKH y u a u u u H C b  c c e  OTUojKeHHH ä u h  (J)H3HKO-XHMHHecKHX 
HHaJIH30B. B CB5I3H C 3THM p a flH y C  ÄeHCTBHH UeHTpOÖejKHblX CHU B 
O H H iueiiH oii ueHTpHc[>yre ö u u  ö o u b m e , neM b u e n T p u (j> yre  co  c k o - 
nUBLUHMHCSI OTUOJKeHHHMH H 0HHCTK3 M a c jia  B o n b iTe  I V  6blJia  3(J)- 
(JieKTHBHee. 3 a rp n 3 H e iiH e  no p m H H  OTUOJKeHHHMH H a ra p a  h j ia x a  no 
Mepe yßejiH HeH HH  O Tu o jK e iiH Ö  b p o T o p e  u e iiT p m jiy r H  yM eH bm aeTCH . 
Tax, b o nbiTe 1 o u e n x a  e re n e iiH  3arpH 3H eH H H  no pm H H  c o c ra B H u a  
7 6ajiJiO B, b o n b iTe  I I I  —  5,5 ö a u u a , a b o n b iTe  I V  :— 5,2 ö a u u a . 
YMeHbrneHHe 3arpH 3H eH H H  no p m H H  H a r a p o - h uaKOOTUojKeHHHMH 
no Mepe yB euuueH H H  O T u o jK e H u n  b u e H T p m jjy re  u o x e T  Ö H Tb oöt>- 
HCHeHO ö ou ee scjujieKTHBHOH o h h c t k o h  M a cu a  OT npO U yKTO B 3a- 
rpH3HeHHH, c n o c o ö c T B y K n u H x  o 6 p a 3 0 B a H H io  H a r a p a  h uaxa Ha 
nopm H e.

P e 3 y jib T a T U  T p e x K p a rH O ü  oueHKH M a cu a  r p y n n b i B n o  Kounne- 
CTBy OTJio>KeHHH b p o T o p e  u e n Tp n (})yrH  h 3 a rp H 3 iie H H io  no pm H H  
narapo M  h uaKOM  n o 3 B o u m o T  T a x a c e  c u e u a T b  3aKui0H eH H e h  06 
yu o B Jie TB o p H Te jib H o ii b o c u p o h 3 b o ä h m o c th  n o jiy n e H H b ix  noxa3aTe- 
.ieft.

BucoKHe noKa3aTejin  oueHKH öbiun  nouyneH bi b pe3yubTaTe Hc­
nbiTaHHH M aceu  rp y n n  B h T  M ap o K  V S -1 0 W /3 0  (ßcece30HHoe), 
V S -1 0 W  (3HM nee) h  on b iT n o ro  3HM Hero Ws 2. K o u n n e cT B o  HH3KO- 
TeM nepaTypiib ix OTUOJKeHHH b poTope  ueHTpuijiyrH  n p n  s t h x  ucnbi- 
TaiiHHx öb iuo  He3naHHTejibHo. h  -K ou eöau ocb  b n p e u e u a x  7— 9 a. 
Pe3yjibTaTbi oueHKH M aceu  b sto m  n p e ae a e  M o ryT  6biTb paccM OT- 
peiibi KaK  npaKTHHecKH ouuHaKOBbie. C u e u y e T  oTMeTHTb h  yu o B u e -  
TBOpHTeJIbliyiO B0Cnp0H3B0UHM0CTb pe3yUbTaT0B ÄByK paT IIO H  oueH- 
kh Bcece3on iioro  M a c u a  V S -1 0 W /3 0 .

n o  p n c. 3, n a  k o to p o m  n o K a 3 a n  p o T o p  u e H T p n ijiy rH  n o c u e  h c - 
nb iTam iH  M a cu a  rp y n n b i B  n o n b im o r o  3H M iie ro  N» 2 ( r p y n n a  T ),  
MOJKIIO IiarjIH U H O  n p eU CTaB H Tb CKUOHHOCTb 3TH X  M a ce jl K  0 Ö p a 30 - 
Banu io  H H 3K O TeM nepaTyp H b ix  O TU O *eH H ft. B p o T o p e  u e iiT p m jiy rH

Phc. 3. O ö iu h h  b h u  Kounaxa ueiiTpmjjyrH nocue HcnbiTaHHH pa3- 
uHHiibix Maceu: 

ö  — T O B a p n o e  rpynnbi B; 6 — onbiTHoe Ns 2

uocue H cnbiTaH H H  M a cu a  rp y n n b i B B iiu e n  cuoft OTUonceiiHH t o u -  
iu h h o h  23— 2 5  m m  (p n c . 3, a ) ; n o c u e  H c n b ira iiH H  o 6 p a 3 u a  M acu a 
N» 2 b p o T o p e  u e H T p m Jjy rn  o t u o jk c h h h  n o n ™  He b h ä h o  (pnc. 3 ,6 ).

J le T im e  M a cu a  r p y n n  B h  T  u a iO T  3 iia H H T e u b n o  ö o u b iu e  HH3KO- 
T e M n e p a T y p u b ix  OTUonceHHÜ b  p o T o p e  u e H T p u iJ iy rH , neM 3HM Hne h  
Bcece 3o m ib ie  M a cu a  a n a u o rH H H b ix  r p y n n . P lo c u e  H cnbiTaH H H  M a cu a  
VS-30 KOUHnecTBO 0TU0>xeHHH b  p o T o p e  u e iiT p H iJ iy rH  co cT a B H u o  
4 2 a, a  n o c u e  H cnbiTaH H H  M a cu a  o n b iT iio ro  N s 1 —  8 7 a; ä u h  3 h m - 
h h x  h  B e e ce so H iib ix  M ace u  7 — 9 a.

n p n  o u e iiK e  CTeneHH 3arpH 3H eH H H  n o p m iin  OTuoJKeiiHHM H H a r a ­
pa h u a n a  (T a ö u . 2) H a d u io u a e T C H  B n ou H e o n p e u e u e iiH a H  TeH ueH - 
Uh h  k  ciiH H ceH H io 3arpH 3H eH H H  no pm H H  n p n  p a ö o T e  Ä B n ra T e u H  Ha 
M a cu a x, c n o c o 6 n b ix  u y n rn e  npoTH BocTO H Tb o 6 p a 3 0 B a n H io  h h 3 k o - 
T e M n e p a iy p H b ix  OTUonceHHÖ b  u a n r a T e u e . 3 t o  MouceT 6 b irb  o 6 t>h c - 
neHO TeM, h t o  n p n c a u K H  M a cu a , 3 a M e u u H io m H e  n p o u e c c  o ö p a 3 0 B a - 
h h h  b  Ä ß iir a T e u e  H H 3K O TeM nepaTyp H b ix  O TU O *enH H , c n o c o ö c T B y - 
io t  T3K>Ke h  cH H JK e iiu io  n p o p e c c a  3 a rp H iH e H H H  r ia ra p o M  h uaKOM  
ÄeTaueft Ä B n ra T e u H , H M eiom H x n o B H m e H H y io  T e M n e p a T y p y .

Ha HeoßxoÄHM OCTb o 6 H 3 a T e u b H o il oueHKH c k u o h h o c t h  M aceu k  
o 6 p a3 0 B a H H io  H H 3 K 0 Te M n e p a Typ H b ix  O TU O xeHH H  yK a 3 b iB a iO T  h  Ä a H - 
Hbie, npHBeÄeH H bie b  T a ö u . 3. 3 t h  u aH H b ie  ö h u h  n o u yn e H b i n p n  
o u e iiK e  M aceu H a ye ra H O ß K e  HAMH-1 n p n  ee p a ö o T e  Ha b m c o k o - 
TeM nepaTypH O M  pejKH M e.

T a O n H u a  3

HanMeHOBaHHe Macaa

CTeneHb 3a- 
rpH3HeHHfl 

nOpUIHfl OTJIO- 
JKeHHHMH B

öaaaax

KommecTBO 
OTÄO>KeHHH 

b pOTOpe ueH-
TpH^yrn B 2

Ojiho «DHAT VS-30................................ 2,3 5
OnbiTHoe Jä 1 ................................................... 2,7 4
rpynnbi B ............................................... 20 18

K a K  c u e Ä y e T  H3 T a ö u .  3, M a c u o  O u h o  <I>HAT VS-30 h  M a c u o  
o n b iT H o e  N« 1 n p n  p a ö o T e  H a B b ic o x o T e M n e p a T y p H O M  p e * H M e  H M e- 
io t  B b ic o K H e , n p a K T H H e cK H  O Ä H H aK O B b ie  n o K a 3 a T e u H ;  n p n  o u e H K e  
CKUOHHOCTH 3T H X  M a C eU  K  0 Ö p a 3 0 B a H H K ) H H 3 K O T e M n e p a T y p H b IX  O T - 
u oJ K eH H H , n o u y n e H i i b i e  n o K a 3 a T e u n  O T u n u aiO T C H  u p y r  o t  u p y r a  
( T a ö u .  2). M a c u o  r p y n n b i  B 3 H a u H T e u b H O  O T u n u a e T C H . o t  s t h x  o ö -  
p a 3 U O B  n p n  o u e H K e  e r o  K aK  H a  H H 3K O -, T a K  h  H a B b ic o K O T e M n e p a -  
T y p H O M  p e J K H M a x . O u H a K O  n p n  H cn b iT a H H H  M a c u a  r p y n n b i  B Ha 
B b ic o x o T e M n e p a T y p H O M  p eJ K H M e b  p o T o p e  u e H T p n tJ iy r H  n o u y u e H O  
C p aB H H T eU bH O  H e3 H a U H T eU bH O e KOUHUeCTBO OTUOJKeHHH n o  e p a B H e -  
h h io  c p e 3 y u b T a T a M H  H cn b iT a H H H  e r o  n a  H H 3 K O T e M n e p a T y p H O M  p e -  
jK H M e ( T a ö u .  2).

Ä u h  co n o cTaB u e H H H  p e 3yu b T aT O B  H cnbiTaH H H  M aceu  H a y c ra H O B - 
Ke HAMH-1 c  p e 3 y u b T a T a n n  H cnbiTaH H H  M aceu b p e a u b H b ix  y c u o -  
b h h x  S K c n u y a T a u H H , b T a ö u . 4 n p H B eu e u b i u a u H b ie  c o c T a B a  o t u o -  
uceiiHH, H aK o nu e H H b ix  b  p o T o p e  u e H T p m jiy rH  n p n  H cn u T a H H H  M aceu 
Ha y c ra n o B K e  HAMH-1, h  Ä a im b ie  c o c T a B a  O T u o jK e iiH H , o ö p a 3 o - 
B a B m n x c H  b K a p ö ro p a T o p iib ix  Ä B H ra T e u H x  n p n  p a ö o T e  n a  h h 3 k o - 
TeM n e p aTyp iiO M  pe>KHMe b 3 K c n u y a T a u H 0 H H b ix  y c u o B H H x  [4],

T a O i H i i a  4

I l a p a M e T p u
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M a c a o  h  c M o a u 7 0 , 1 6 1 , 4 1 8 , 0 4 9 , 2 48,4 3 1 , 8 5 0 - 8 5
B o a a 9 , 8 2 9 2 , 2 2 , 6 1 1 , 2 1 , 5 5 - 3 5
T o n a H B O  ........................ 2 , 8 0 , 3 1 3 , 2 1 3 , 7 7 , 3 1 2 , 5 1 - 7
O k c h k h c a o t u  .  .  . 1 , 6 1 , 3 3 , 7 2 , 5 4 , 4 4 , 8 2 - 1 5
A c $ a a b T e H b i  . . . 0 , 3 0 , 1 1 , 4 0 , 9 0 , 6 0 , 6 0 , 1 - 1 , 5
K a p 6 e H W  h  K a p ö o -

H Äbl .............................. 3 , 4 1 , 6 9 , 5 6 , 1 6 . 5 5 , 8 2 - 1 0
3 0 a b H 0 C T b  . . . . 1 2 6 , 3 5 2 2 5 2 1 , 4 4 3 , 0 3 , 5 - 2 0 *

*  3 H a q e H H e  a o a b H o c m n p H B e A e n o  H a o c H O B a H H H  a H a a H 3 a  o T a o > « e -
h h ö , c o ö p a H H b i x  H 3  u e H T p H t p y r  A B w r a t e a e H  3 H / I - 1 3 0  n o c a e  h x p a Ö O T M
H a  H H 3 K O T e M n e p a T y p H b ix )e > K H M a x B 3I1M H HX y C A O B H flX S K c n a y a i a u H H
b n e p H O A  1 9 6 8 - 1 9 6 9  rr.

I I 3 T a ö u . 4 b h ä h o , u to  K a K  no  c o Ä e p jx a H H io  T o n u iiB a  h b o ä h ,  
T a K  h n o  coÄ epJKaH H io  KOMnoHeHTOB M exaH H uecKH X n p H M e ce il c o - 
c t 3 b  o TuoxcenH H  n o c u e  H cnbiTaH H H  M aceu  H a y c T a n o B K e  HAMH-1 
HÄeHTHUeH C COCTaBOM OTUOJKeHHH, 0Ö pa30BaBIH H XCH  B Ä B H Ta Te - 
u h x  n p n  S K c n u y a T a u H H . 3 t o  CB H Ä eTeubCTByeT o  to m , h t o  n p o u e c c  
H3MeHeHHH 4>H3HKO-XHMHHeCKHX OBOHCTB M aCeU, H CnblTaH H blX  Ha 
y c T a n o B K e  BIAMH-1, n p o T e x a e T  b to m  >Ke H a n p a B u eH H H , h t o  h  b 
p e a u b H b ix  yc u o B H H x  S K c n u y a T a u H H .

B npouecce nccueuoBanHil no oueiiKe Maceu öhuh T aK *e  HaÖÄe- 
Hbl 33BHCHM0CTH H3MeiieHHH KOUHHeCTBa HH3KOTeMnepaTypHbIX OT- 
uo>KeHHH b ueiiTpHifiyre G omJi h  CTenenn couepaoiiHH 3Kthbhoh 
npncauKH b Macue Qa no OTHomeHHio k oömeMy KouunecTBy BBe- 
ÄeHHOH npHCaÄKH Q06u(» OT ÄUHTeUbHOCTH HcnbiTaHHH T  yKa3aH- 
hhx oöpa3UOB Maceu. 3 th  33bhchmocth npHBeueHH Ha pnc. 4. H3 
rpaiJiHKa cueÄyeT, hto npouecc HaKonueHHH OTUonceHHä npn h c -  
nuTaHHH TOBapHbix Maceu rpynnbi B, VS-30, a TaKJKe onbiTHoro 
oöpa3ua Ws 1 npoTeKaer no B03pacraioiuHM kphbhm napaöouHHe- 
cxoro bhä3, a npn HcnbiTaHHH Maceu VS-10W, VS-10W/3Q u onbiT- 
Horo oöpa3ua W» 2 3tot npouecc npoTeKaeT npaKTHHecKH no Boa- 
paCTalOmHM UHIieÖHblM 3aBHCHMOCTHM. ÄUH MaCeU, OÖUaÄalOmHX 
HeÄ0CT3T0HH0H CnOCOÖHOCTbK) npOTHBOCTOUTb, 0Öpa30BaiIH10 HH3- 
KoreMnepaTypHUx oTuonceHHÖ, npouecc yßeuHHeHHH KounnecTBa 
OTUOJKeHHH b ueHTpHtjiyre BHpajKeH pe3He. Mojkho npeÄnouo*HTb, 
hto npouecc HaKonueHHH OTUoJKeHHH b ueHTpu^yre ä-isi Macefl,
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P h c .  4 . 3aBHCHMoerb H3MeHeHHH K o n n n e cT B a  H H 3K O TeM nepa- 
T y p H b ix  oTJio>KeHHH b  u e iiT p H iJ iyre  ( a )  h  O T iio cH T en b H oro  
C0 Äep>KaHHH b  M a c n e  3 k t h b h o h  n p n ca Ä K H  ( 6 ) o t  BpeMeHH 

H cnbiTaH H H  pa3 jiH H H bix oß p a 3 H O B  M a c e ji :
I — r p y n n b i B; 2 —  o n u T H o e  N° 1; 3 — VS-30; 4 — VS-10W/30; 

5 —  VS-10W’ 6 — onbiTHoe Jsfe 2

o ß n a Ä a io u iH X  BbicoKHMH CBOHCTBamh, npoT exaeT  n o  ÄHHefttioft 3 a - 
BHCHMOCTH ÄHIIlb B H H T epB ajie  ÄÄHTenbHOCTH HCnblTailHH 0— 120 H. 
npn yßeJiHHeHHH ÄÄHTenbHOCTH H cnbiTaH HH 3 t o t  n p o u e c c  fiyAer

n p o T e x a T b  T a x a c e  n o  B O sp a cT a ro m e ft  k p h b o h  n a p a ß o A H n e e K o r o  
BHÄa.

B uejioM yBejinneHHe cxopocTH naKonneiiHH OTAOxeHHft b ueHT- 
pnijiyre, no-BHÄHMOMy, h b ä h c tc h  pe3yjibTaTOM yxyÄineHHH ÄHcnep- 
rnpyiomHx c b o h c tb  Macna b cbh3h co cpaßaTbiBaeMOCTbio conep- 
ixameftcH b HeM 3 K th b h o h  npncaÄKH (pnc. 4 , 6 ) .

TaKHM  o 6 p a 3 0 M , Ha o ä h o u h j i h h ä P o b o h  K a p ß iop a T op H O H  yeraHOB- 
Ke HAMH-1 BbißpaH pejKH M  h  c n o c o ö  opeHKH c k ä o h h o c t h  .wacen 
K OÖpa30BaH HIO H H 3K O TeM nepaTypH bIX OTnOJKeHHÜ.

Ha BbiöpaHHOM  pe xiH M e  H cn b iT aH b i M a cn a  p a3JiH H H U x rpynn. ü o -  
j iy n e H a  ÄOCTaTOHHO n e TK a n  Ä w jiiJiepeH H H aH H H  H c n u T a H H b ix  M acen 
n o  HX CKJIOHHOCTH K o 6pa30BaH H K> H H 3KO TeM nepaTypH bIX OTJIOJKe- 
hhü. B b iH B jie n a  x o p o m a n  BOcnpoH3BOÄHM OCTb oueHOHHbix n o K a 3 a - 
T e jie ß  n p n  H cnbiTaH H H  o ä h o t o  h t o t o  » e  o fip a 3 u a  M a cn a .

yCTanoBKa HAMH-1, DfiopyÄOBaiiHaH npHBOAHoft u,eHTpH())yroH, 
MOX<eT 6bITb HCnOHb30BaHa ÄJIH OUeHKH CKJIOHHOCTH Maceji K oßpa- 
30B3HHI0 HH3KOTeMnepaTypHbIX OTJIO*eilHH, npeÄHa3IiaHeHHbIX 
ÄJIH HCn0Äb30B3HHH B ÄBHTaTejlHX pa3ÄHHII0H CTeneHH (JlOpCHpO- 
B3HHH.
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K o M n o H O B K a  M c n b i T d T e / i b H O M  c t c i h l i m m  f l B M r a T e n e w

H. 9. KMPEEB, E. H. MMXAFHlOB
Mo c k o b c h m h  aBT03aBQfl h m . JlHxaweBa

TI JI5T KAHECTBEHHOH n p o ß e p K H  Ä B H ra T ejie ft  n p n  ereH Ä O B oft 
A K  OÖKaTKe HeOÖXOÄHMO BbinOÄHHTb KOM njieKC M ep , CnOCOÖCTBy- 
i o u ih x  y cn e n iH O M y  ocy m e cT B J ie H H io  S T oft OTBeTCTBeHHOH o n e p a u n n :  
o ß e cn e H H T b  A ß H raT en H  C M a3K oft, Ton jiH B O M , b o ä o h ,  n p eÄ y cM O T p eT b  
OTBOÄ BbinyCK H blX ra 3 0 B  H ÄP-

C yneTOM noCTaBJieHiibix 3aAan pa3pa6oTaH npoeKT AByxsTaiK- 
HOft HCnbIT3TejIbH0H CT3HUHH ÄBHraTejieft MoCKOBCKOrO aBT033BO- 
Äa hm. JlHxaneBa (pnc. 1).

P hc. 1. KoMnoHOBKa HcnbiTaTenbHoß ct3Hhhh 
h  cxeM a no Ä an n  6eH3HHa h  ropOÄCKoro ra3a  

k  CTeiiÄ aM  H cnbiTaH HH  Ä B H ra T ejie ft :
/ —  e re H A b i A - i *  H c n b iT aH H H  Ä B H ra T e j ie ft;  2 —  6 e H 30 - 
n p o B O A  o t  H acocH O ft c t 3H A h h ;  3 —  T p y ö o n p o B ö A  T y m e -  
h h b  n a p o M ;  4 —  T e x n a M e c K H ö  K o p n A o p ;  5 —  H a n o p H b ie  
h  cJiHBHb ie  M a c A o n p o B O A b i;  6  —  T p y ö o n p o B O A  ro p O A -  

C K o ro  r a 3a

Ha nepB O M  S T a x e  p a c n o n o x e H b i  KOMMyHHKaHHH T p y ß o n p o B o -  
ä o b  p a 3 H b ix  H a3H aneH H ft, Ha B T op oM  —  Ä B a pH Ä a c t c h ä o b  ä ä h  H c­
nbiTaHHH Ä B H ra T ejie ft , h t o  n o3B O A H n o c o 3 Ä a T b  b  nepB O M  S T a x e  n o  
B ce ft ä ä h  He CTam iHH  T p n  caM O C TO H TenbH bix O T ceK a.

B cp eÄ H eM  OTcexe (b  TexHHHecKOM K o p H Ä o p e )  p a 3 M em eH U  b c c  
T p y ß o n p o B O Ä b i  ä ä h  B 3 p b iB o o n a cH U X  nerK O B oennaM eH H ioiH H XC H  h 
ropiO H H X B e m e cT B  (n p n p o Ä H b ift  r a 3 ,  6eH3HH h  M a c n a ) .

B KpaftHHX KopHÄopax pacnonoxeubi TpyöonpoBOÄbi ä ä h  BOÄbi, 
o T p a ö o T a B ii iH X  ra30B, a  T aK iK e BeHTHÄHUHOHHUe K o p o ß a .

B cp e Ä n e M  O TceK e n p e n y cM O T p e n o  n p o T H B o n o w a p n o e  y c T p o f t -  
c t b o  ä ä h  TyuieH H H  o n iH  n a p o M , a  T a x iK e  ycT aH O B n eH a C H m a jiH 3 a - 
UHH ä ä h  oßH apy>KH BaH H H  y T e n e x  ßeH3H Ha h  n p n p o Ä H o r o  r a 3 a  c 
n o M o m b io  n p n ß o p a  C r r - B 2 B .

M a C Ä O C H a ß i K e H H e .  JTßHraTeÄH oßecneHHBaiOTCH CMa3Koft 
pa3ÄHHHUMH cnocoßaMH. Haaßonee papHOHajibHa ueHTpaÄH30BaH- 
Han noÄana CMa3oHHoro Macna k  oßKaTbiBaeMbiM' ÄBHraTenHM c 
HenpepbiBHoft o h h c t k o A  ero o t  rnjiaMa h Bnarn nyTeM aKTHBHoft 
o h h c t k h  (cenapan,HH). 3 t o t  cnocoß o h h c t k h  h  npHHHT Ha onncbiBa- 
eMoft HcnbiTaTenbHoft craniiHH.

H n c T o e  M a c jio  H a c o co M  n on a eT C H  k  ÄB H raTenH M , ycT aH O B neH - 
h h m  Ha H cn b iT a T en b H b ix  C T eH Ä ax. n p o Ü Ä H  C H creM y CMa3KH Ä B H ra- 
TejiH , M a c n o  CÄHBaeTCH n o  M a c n o n p o B o n a M  h n o c T y n a e r -Ä Ä H  o h h c t ­
kh  Ha c n e u H a n b H y io  yCTaH OBKy —  M a c n o c T a n iiH io . n p H  T a K oft c h - 
CTeM e noÄ aH H  M a cn a  h h c t o t b  T p y m n x c H  n oß ep xH O C T eft Ä B H ra T en n  
h M acnH H bix K aH a n oB  3H aH H TenbH 0 n oB biin aeT C H .

/iB H ra T e n H  3HJI-130 h  3HJI-375 oßK aTbiB aiO TC H  Ha M a c n e  AC8. 
3ÄaiiHe M acnoCTaH HH H O Ä H O ST axiH oe c n o n n a n o M . B n o Ä B a n b H o fl 

HacTH p a 3 M em eH b i ßaKH Ä n n  h h c t o t o  h  3 a rp H 3 H eH H oro  M a c n a , a 
T a K ix e  H a c o c b i,  n o n a io m n e  M a c n o  k  c e n a p a T o p a M  h k  H cn b iT a T en b - 
h h m  CTeHÄaM. Ha nepB O M  3T ax< e ycT aH O B neH bi p e iiT p o ß e iR H b ie  ce- 
n a p a T o p b i ,  T ennooßM eH H H K H  n o Ä o r p e ß a  h ä h  o x n a x Ä e H H H  M a cn a , 
U eH T pH ^iyra , CaMOOHHmaiOUIHftCH c()HÄbTp, 3neKTpHHCCKHe LLIHTbl H 
iHHTbi K O H T ponbH O -H 3M epH TenbH bix n p H ß o p o B . M a c n o  n o Ä o r p e ß a e T -  
ch  HnH o x n a x iÄ a e T C H  b  T en n ooß M eH H H K a x  c o o t b c t c t b c h h o  n a p o M  
HnH BO Äoft. H e H T p o ß e iK H u e  c e n a p a T o p u  H 3-3 a  H e ß o n b u io r o  n o M e - 
meHHH p a o n o n o x r e H b i  b  o ä h h  p h ä .  *

YHHTblBaH CpaBHHTenbHO ßO Ä bü iyiO  npOH3BOÄH TenbHOCTb 
( ~ 4 0  m 3/ h )  M acnoCTaHHH H Ä n n  HHpKynHHHOHHoft n o n a n n  M a cn a  k 
H cnbiT aTenbH biM  CTeHÄaM Ä ß H ra T en e ft , n o  p ex oM eH Ä a u H H  H ayH H o- 
H ccn eÄ O B a T en b C K oro  HHCTHTyTa X H M H n ecK oro  MauiHHOCTpoeHHH 
npoeK TH poßiH H K aM H  3 a B 0 Ä a  ß b in n  npHHHTbi n eH T p o ß e iK H b ie  c e n a p a -  
T o p b i MOÄenH 0 / P T - 3 M 6 - J I 3 ,  n p e Ä H a 3 HaHeHHbie ä ä h  o h h c t k h  ä o -
BymeHHoft sM ynbCH H  H etjiT en ep eroH H b ix  33BOÄOB.

O ä h h k o  b  n p o u e c c e  H anaÄKH  b  KOHCTpyKHHio c e n a p a T o p a  h  b 
T c x H o n o r n H e c K y io  c x e M y  ycTaH OBKH  e r o  n p H in n o c b  b h c c t h  p h ä  cy- 
m ecT B eH H bix  H3M eHeiiHft h  Ä O ßaB neH H ft. JX jih n o n a n n  M a c n a  H3 ß a -  
xa O T p a ß o T a B iu e r o  M a c n a  b  c e n a p a T o p u  ycT aH O B neH bi in ecT ep eH H a - 
Tbie H a c o cb i  M O Ä enn P3-30.
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Pacxoa Macna Ha HcnbiTaTenbHoft ct3huhh aBHraTeaeft b Tene- 
HHe paöonefi CMeubi pe3Ko MenneTCH, noaTOMy b CHCTeMe noaann 
Macna npHMeHHeTCH ueHTpoöexHbift Hacoc M.oaenn K. Ero xapaK- 
TepncTHKa no Hanopy npn nepeMeHHbix noaanax yaoBneTBOpneT 
nociaBJieHHbiM TpeöoBaHHHM noaaepwaHHH 3aaaHHOro aaBaeHHH 
34— 31 M BOd. CT. 6e3 npHMeHeHHH CJIOJKHOH aBTOMaTHKH.

KoHCTpyKHHH 6 a K a  ann OTpa6oTaBUiero Macna, a T aK *e Bbi6op 
ero eMKOCTH HMeiOT cymecTBeHHoe 3HaneHHe.

nosTOMy peKOMeHÄyeTCH eMKOCTb ö a x a  äa h  3arpn3HeHHoro Mac­
n a  paccHHTbißaTb n o  <}>opMyne

V = { a n  K 1K 2 (1 ~HÖ2) ],
rae a —  unpKynHUHOiflibift p a c x o a  Macjia Ha oähh HcnbiTbiBaeMbifi 

aßHraTeab (3 aaaercn  cobmcctho c KOHCTpyKUHeft aßn- 
raTean);

n —  KOJiHHecTBO HcnbiTaTeabHbix CTeHaoB;
Kl — K03(})(j)HUHeHT, yHHTblBaiOmHH BpeMH OÖK3TKH ÄBHraTejIH 

h BcnOMoraTejibHoe BpeMH, H3MeHHioiUHficH ot 0,6 ao 0,9;
Ö2 —  nocTOHHHbiö nepenycK b KOHennoft Tonne ch ctcm h  H3 Ha- 

n o p H o r o  M a c j i o n p o B o a a  b cnHBHoft (cocTaBaner 
10— 15% o t  oö iu ero  unpKyaHUHOHHoro p a cx oa a  Macna 
B 33BHCHMOCTH OT npOTHWeHHOCTH MaCnOnpOBOaOß) ;

K2 —  OTHOUieHHe pa3Mepa 6ana k  UHpKyuHUHOHHOMy p a cx oa y  
Macna b CHCTeMe.

ripHHHMaTb AT2> 0 , 15 He caeayeT , Tan KaK sto  npHBeaeT k o t- 
ctoio rpH3H « a  aHe 6ana h aonoaHHTeabHoft hx HHCTKe. U e n ecooö - 
pa3iio 6an aaa  3arpH3HeHHoro Macaa pa3aeaHTb neperopoaK oft Ha 
aßa oTcena. B n ep eropoa n e  a o a * H o  6biTb npeaycMOTpeHo aoHHoe 
OTBepcTHe, 6 a a ro a a p h KOTopoMy o6 e  noaoBHHKH 6aKa cMoryT pa- 
CoTaTb nan cooßmaromHecH cocyabi.

H 3 n e p ß o r o  O T cen a  6 a K a , K y a a  cn n ß a eT C H  3 arpH 3H eH H oe M a c a o ,  
n o c a e a H e e  n oa a eT C H  Ha o n n c T K y . H 3 -3 a  n e p e r o p o a K H  o ö p a 3 y io iu a H -  
ch  n p n  caH B e M a caH H an  n eH a  He n o n a a a e T  bo B T o p o ft  O T cen .

H 3 BTOporo OTcena nepe3 BepxHioio ypaBHHTeabHyio T pyöy npH 
KoannecTBeHHOM HecooTBeTCTBHH noaann o t  CTeHaoB h nocryn n e- 
hhh OHHmeHHoro Macaa H3 cenapaTopoB M acao m ojkct nepeTeKaTb 
H3 Sana b öaK, neM noaaep>KHBäeTCH b paBHOBecHH cnereM a n oa a - 
HH H O'IHCTKH.

Bbi6op pa3MepOB öana a a a  onniueHHoro Macaa 33bhcht ot eM- 
kocth T pyöon poßoaoB , noTepb Macaa b CHCTeMe h »ea aeM bix  cp o - 
kob HanoaHeHHH cncreMbi CBewHM MacaoM.

rioaorpeBaTeaH Macaa BbiöpaHbi H3 pacneTa noaaep*aH H H  Tpe- 
öyeMoft TeM nepaTyp« Macaa nan nocT ynaiom ero Ha onHCTKy k ce- 
napaTOpaM, TaK h noaaB aeM oro k HcnbiTaTeabHbiM CTeHaaM aBHra- 
T e a e ö .

/ I n a  n e p e p a ß o T K H  r p H 3 H o ro  M a c a a ,  n o c T y n a io m e r o  H3 m n a K o -  
cöop H H K a, ycT aH O B aeH  ca M o o n H iu a io iu H ftcH  <}>HnbTp 4>Zl}K-100, a 
TaK>Ke u eH T pH iJiyra C T C -150.

M a c a o  H3 n n c T o r o  ö a n a  /  ( p n c .  2 )  H a c o co M  2  T H na 3 K 6  h  n e p e 3  
n o a o r p e ß a T e a b  3  H an  o x a a a n T e n b  4  b 33bhchm octh o t  T e M n e p a - 
Typbi M a c a a  n o  H an op H O M y T p y ö o n p o B o a y  5  n oa a eT C H  k CTeHaaM  
H cn b iT aT ea bH oft craH U H H ,
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H 3 n e p B o r o  O T c e x a  6aK a 8 H a c o c o M  9 M a c a o  n o a a e T C H  n e p e 3  n o -  
a o r p e ß a T e a b  10 n o  TpyöonpoBoay 11 b  u e H T p o ö e x H b i f t  c e n a p a -  
T o p  12.

O n n m eH H oe  o t  B a a rn  h  u ia a M a  M a c a o  H3 u e H T p o ö e *H o ro  cena-  
p aT o p a  12 n o  T p y ö o n p o B o a y  13 caHBaeTCH b  6aK  on n m eH H oro  
M acaa .

B a n  1 onH m eH H oro M a c a a  coeanneH  c öaKOM  8  3arpH3HeHHOro  
M a c a a  ypaBHHTeabHbiM  T p y ö o n p o B o a o M  14, neM a o c ra ra e T C H  b h -  
paBHHBaHHe CHereMbi n o a a n n  on n m eH H oro  M a c a a  k  HcnbiTaTeab- 
hwm CTeHaaM  aBHraTeaeft c ch ctcm o h  n o a a n n  3arpH 3 iieH H oro  M a c ­
aa  Ha onncTKy b  ueHTpoöe>KHbie cenapaTopb i.

OTcenapnpoBaHHaH Boaa h rnaaM c öyifiepHoft »naKocTbio (Ma- 
caoM) nepHoannecKH BbiBoanTCH H3 npneMHHKa uiaaMa h  c o ö h - 
paeTCH b  6aKe JKnaKoc™ 15 (cocTaB »naKocTH: 0,1— 10% Boau; 
0,5— 0,1% uiaaMa).

H 3 6 aK a  15 iKH anocTb  aBTOMaTHnecKH noaaeTCH  H acocoM  16 no  
T p y ö o n p o B o a y  17 b  ö aK  18. n o c a e  3anoaHeHHH 6 aK a  18 *n a K 0 C T b  
noaorpeßaeT CH  a o  85— 90° h H acocoM  H anpaBaneTCH  Ha ueHTpn-  
4>yry 19 nepe3 m eaeBofl caM oonn m aiom H H C H  MacaHHbift (JinabTp 20.

B (jw abTpe nacTb MexaHHnecKHx npHMeceft 3 a a e p *H B a e T C H  h  ne- 
pHoanneCKH BbiBoanTCH. H 3 ce n a p aT o p a  onnm eH H aH  » H a n o c T b  cTe- 
KaeT b  6an  8  3arpH3HeHHoro M a c a a . O T ce n ap H p o ßaH H a n  B o a a  
CTeKaeT B BOaOCTOK.

TBepabift ocaaoK nepHoannecKH cnnmaeTCH c poTopa cenapaTO- 
pa H OTB03HTCH B OTBaa.

B c e  noTepii M acaa (y ra p  n p n  CMa3Ke aB H raTeaeft, 3aaHB b  K ap- 
Tepbi aBHraTeaeft n o c a e  OÖKaTKH h  a p y r n e  n oT ep n) BoenoaHHiOTCH 
no aaneft M acaa HacocoM  21 H3 nn cT oro 6aK a 22, K y aa  o h o  3aaH - 
BaeTCH H3 aBTOHHCTepH 3aB oa cK oro  c n a a a a .

Z la n  ocym ecTBaeHHH  pa3rpy3 KH  c e n a p a ro p  cna6>KeH CHCTeMoft 
aBTOMaTHKH K O M aH aH oro  a n n a p a T a  r a n a  K 9 n .

A B T O M aran e cK aH  CHCTeMa ayß an p ye T C H  pyn H H M  yn paßaeH H eM .
n p n  H a a a a K e  n po u e cca  o h h c t k h  M a c a a  c Hcnoab30BaH H eM  ueHT- 

po6e>KHbix cen ap aT o p o B  BHeceHbi ca e ay io m H e  H3MeHeHHH:
1. R n a  y cT p a H e H H H  n o n a a a H H H  B o a b i  b  o n n u j a e M o e  M a c a o  n o -  

c a e a H H H  K a n  ö y ^ e p H a n  h  n p o M b iB O H H a a  >K H aK O CTb n p n  o n n c T K a x  h 
n p o M b iB K a x  u ia a M O B o ft  n o a o C T H  c e n a p a T o p a  3aM eH H eT C H  M a c a o M .

2 . n o  3aßoacKoft xapaKTepncTHKe npon3BoaHTeabHOCTb cenapa­
Topa Moaean 0/P T-3M 6-JI3 cocraBaneT 10 m3/h. HcnbiTaHneM 
ycTaHOBaeHO, h t o  npn onncTKe Ha s t o m  cenapaTope Macaa THna 
AC8 no TOCTy 10541— 63 caeayeT cnnTaTb onTHMaabHoft npoH3Bo- 
ÄHTeabHOCTb cenapaTopa 5— 6 m3/h.

3. B cx e M y  o h h c t k h  aoö aB aeH b i caM oonH m aiom H ftcH  (jwabTp H 
ueHTpHijiyra.

B pe3yabTaTe s t h x  MeponpnHTHft noTepn  M a c a a  Ha ncnb iTaTeab-  
HOÜ CT3HUHH aBTOMOÖHabHblX aBH raTeaeft CBeaeHbl a o  MHHHMyMa.

O x a a a i a e H H e  a B H r a T e a e f t .  B np ou ecce  oßK aT KH  a ß H ra -  
Tean oxaa>KaaK)TCH  Boaoft, KOTopaH noaaeTCH  cae a y io iu H M  cn oco-  
6o m  (pnc. 3 ).  H acocH b ie  ycTaHOBKH o x aaacaa io iu e ft  B o aw  p a c n o a o -  
meHbi Ha nepBOM a raace  HcnbiTaTeabHoft CTaHUHH, r a e  ycraH O BneH

Phc. 2. CxeMa uHpKyanuHOHHoft noaann 
Macaa npn oÖKaTbiBaHHH a B H ra T e a e ft

n p o f t a a  CHCTeMy CMa3KH a s H r a T e a n ,  M a c a o  n e p e 3  caH BH Oe o t -  
B epcT H e b  K a p T e p e  a B H ra T e a n  n o n a a a e T  b  caH B H oft T p y ö o n p o ß o a  7 ,  
o T K y a a  n o c T y n a e T  b n ep B b ift  o T ce K  6axa 8  3 a rp H 3 H eH H oro  M a c a a .

P h c . 3 . C x e M a  U H pK yaauH O H H oft n o a a n n  o x a a * a a K ) i u e f t  
B o a b i k  H cn biT aT eabH biM  CTeH aaM  a B H ra T e a e ft :

/  — H C n b iT a T e j ib H b ie  C T e H Ä b l ;  2 —  6 a K  a a a  B o a b i ;  3  —  u e H T p o -  
ö e x i H b i f t  H a c o c ;  4 —  T e M n e p a T y p H b i i i  f l a r n H K ;  5  —  n o a a n a  x o -  
j iO A H O fi  B o a b i ;  6  — K j i a n a H  n o a a n  x o j i o a H O f t  B o a b i ;  7 — c j i h b -  
h o ü  T p y ö o h p o B o a ;  8  - -  b o ä o c t o k ;  9 —  p e r y x a p y i o m H e  3 a a B H iK K H

6 a K , H a c o c H , a T a K » e  aB T O M a T H n ecxoe  y cT p o ftcT B O  a a n  n o a a e p n c a -  
h h h  3 a a a H H oft  T e M n e p a T y p b i B o a a .  H a n o p H b ie  h  caH B H bie T p y ß o -  
n p o ß o a b i  p ä 3 M eiu eH b i b  KpaftH HX O T C en ax  n e p B o r o  S T a n ca .

H a c o c u  B b iöp a H b i H3 p a c n e T a  n o a a n n  Ha K a m a a f t  H cn b iT M B ae- 
M a ft  a ß H r a T e a b  n o  2 ,5  m 3 B o a a  b n a c .  O n T H M a a b H a n  T e M n e p a T y p a  
B o a a ,  n o a a ß a e M o ft  k  H cn a T b iB a eM O M y  a s H r a T e a io ,  npn H H T a 7 0 ° . 
3 a a a H n a n  T e M n e p a T y p a  B o a a  n o a a e p * H B a e T C H  n yT eM  a o ö a ß a e H H H  
T ex H n n ecK o ft  B o a a  T e M n e p a T y p a  5 — 2 5 °  b  3 3 b h c h m o c t h  o t  B p eM e­
HH roaa .

HyaiH oe aaBaeHne b  CHCTeMe noaann B oa a  noaaepJKHaaeTCH 
nyTeM nepenycKa H3 npnMoft u h h h h  b oöpaTHyio,
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8 AßTOMOÖHJIbHan npOMblLUJieHHOCTb .Ns 2, 1970 r.

14 o  a a n a t  o  n ji h b a k c  t  e h a  a m. .HßHraTean Ha ncnbiTa- 
TeJibHOH CTaHUHH MoryT pa6oTaTb na 6eH3HHe, a T aK xe Hä npn- 
Poähom  raäe.- BeH3HH nouaeTCH caeayiomHM o6pa30M : H3 Hacoc- 
h o h  CTaHpHH o h  nocTynaeT b  p acxoanbiii 6aK, KOTopbift ycTanoB- 
jieH Ha OTMeTKe 4,5 m  b6.üh3h HcnbuaTeJibnoft CTaHimn. 143 sToro 
6aKa n o T pyöon poB oay , caMOTeKOM 6en3Hii nocTynaeT k  Kapöiopa- 
TopaM HcnbiTHBaeMbix ÄBHraTeueö (cm . pnc. 1 ). Pa3H0CTb o t m c t o k  
yCTaHOBKH pacxoÄ H oro öaKa h p a cn oa ox eu H e aBHraTean na c tch - 
a a x  HcnbiTaTeabHOH ct3huh h  cocTaßaneT 400 m m , h t o  oöecnennB a- 
eT nocTOHHCTBO aaßaeHHH TonJiHBa npn B xoae b  KapöiopaTop ä b h -  
ra ie a a .

PacxoÄHbift 6aK, nonoaHHeTCH 6 c h 3h h o m  aBTOMaranecKH n o Me­
pe nOHHXeHHH ypOBHH.

r ip H p o a n b i i i  r a 3  n oa a eT C H  k  H cn biT aT eabH biM  c re H a a M  n o  T p y - 

ö on p o ß o a y  o t  c n e n n a j ib n o  ycTaHOBaeiiHoro r a 3 o p e r y a H T o p H o r o  

nyH K T a. ÄaBJieHiie n o a a ß a e M o r o  ra3a 200 m m  e o d .  c t .

3anopH aa apMaTypa yeraHOBaeHa TOJibKO y creHaoB Ha BTopoM 
S T a x e  Kax Ha 6eH 3onpoßoaax, TaK  h Ha ra3on poB oaax , nosTOMy 
yTenKa ra3a h 6eH3HHa b  cpeaneM  K opnaope TexHnnecKoro 3T a xa  
npaKTHHecKH HCKaionaeTca.

y a n  629.il

O c o 6 e H H O C T H  p aÖ O T b l Ö nO KH pO BO H H O M  T p a H C M H C C H H  a B T 0 M 0 6 MJlfl

c  K o n e cH O M  c fx > p M y n o ü  4 x 4

113—585.2

A-p TexH. HayK H. tp. BOHAPOB, C. T. M A K A P O B  
M B T y  hm. BayMaHa

D  r iE P B fa lE  3aaany 0 6  ocoöennocTHx aBHxeHHH s m m a x a  c 
U  ÖJioKHpoBannbiM npHBoaoM Mexay KoaecaMH paccMOTpea 
H. E. >KyKOBCKHii [1], a raaBiibie ee npnunnnbi noaoxna b ocnoBy 
anaanTHnecKoro MeToaa pacneTa iiarpyxennocTH chjioboh nepe- 
aann Koaecubix MauiHH c öaoKHpoßaiiiibiM npHBoaoM E. A. Myaa- 
kob [2],

PaccMOTpHM, noab3yncb ycaoBHeM paßencTBa TeKymnx 3iiane- 
hhh paanycoB KaneiiHH, aBHiKeime aBTOMOÖHaH c Koaecnoft ijiop 
Myaoii 4 X 4  no TBepaoii onopnoö noBepxHOCTH. KaK noKa3ano b 
paöoTe [3], TpaHCMHCCHH aBTOMOÖHaH c AHijxjiepeHnHaabHOH Me*- 
KOaeCHOH CBH3bIO B MOCTaX MOXeT ÖblTb H30ÖpaxeHa CXeMaTHHHO 
(pnc. 1). npn 3tom aan ynpomeHHH 3anHCH aHaaHTHnecKHX bh- 
KaaaoK ncnoab3yeM npHBeaeHHuft paanyc KaneHHH i'-ft och u  
npHBeaeiiHbifl K03<jxj)HnHeHT TaHreimnaabHOH saacranHocTH Xoi.

Mp

^ /-d a 2 dotjy

d s \*-

P hc. 1

BßeaeM  caeayiom H e aonym em iH : xecT K ocrb  Bcex saeMenTOB 
npHBoaa npHBeaena k  o c h m  Koaec, oK p y xH u e 3a3opu  b  npnBoae 
OTcyTCTByiOT: pa3aaT0MH0e ycTpoftcTBo c h m MeTpimnoe, a nepeaa- 
Tomibie nncaa raaBHbix nepeaan paßiibi, t .  e. i i = i 2 = i a ,  b  pacneTax 
ne yHHTbiBaeTCH k . n. a . OTaeabHux arperaTOB TpaHCMHCCHH h  c h -  
aa  conpoTHBaeHnn ABHXeHHio aBTOMOÖHaH. TIoab3yHCb ycaoBHeM 
paßeHCTBä paan ycoB  KaneiiHH, aa n  h x  TeKymHX 3HaneHHH m o x h o  
na ocHOBaHHH ^opM yabi E. A. HyaaKOBa [2] 3arincaTb

R l - l  0 M l — R n  *0 2  M2 ( 1 )

rae R\ h /? 2—  p a a n y cu  KaneHHH Koaec b  BeaoMOM p exn M e;
M 1 h M2 — ycTaHOBHBinHecH 3HaneHHH KpyTHiimx MOMen- 

t o b  na Koaecax.
OneBHaHO, h t o  aan onpeaeaeHHH KOHKpeTHbix 3HanenHH MOMen- 

TOB M 1 H M 2 HeaOCTaTOHHO paBeHCTBa (1 ). HeOÖXOaHMbl ypaBHe­
HHH CBH3H M e x a y  TeKymnMH 3iianeHHHMH Mi h  M2, ynpyrHM m o - 
MeHTOM My h MOMeHTOM M p, noaßoaHMbiM o t  pa3aaTOHHoro yCT- 
poftcTBa. M o x h o  BbiBecTH oaH o H3 ypaBHeHHH c b h 3 h , ecan ynecTb, 
h t o  aareöpaHHecKaH cyMMa MOMeHTOB Ha K oaecax b  paccM aTpn- 
BaeMOM caynae paBHa MOMeHTy, noaBoanMOMy o t  pa3aaTOHHoro 
ycTpoßcTBa, t .  e.

A f i + A f 2 = A f p i 'o .  ( 2 )

M e x a y  TCKyipHMH 3HaneHHHMH KpyTHUIHX MOMeHTOB H HX 3Ha- 
neHHHMii npn OTCyTCTBHH y n p y roro  MOMeHTa T a x x e  ycTaHaBan- 
BaeTCH CBH3b c yneTOM Toro, h t o  ynpyrHÜ m o m c h t  H arpyxaeT  06a 
K oaeca, h o  K oaeco öoa b m ero  p a a n yca  narpyxaeiC H  n oa ox n T ea b -

nbiM ynpyrHM MOMeiiTOM, a K oaeco Menbinero p aan yca  
TeabiibiM. YnHTbiBaH H 3aoxem ioe , noayHHM

oTpuua-

Mi =  M iH ±  My =  MiH ±  c a .
rae Mi,

( 3 )

3 iia H C iiH e  K p y T H U ie ro  M OM eiiTa n a  n e p e a H e fl n a a  
3 a a n e n  o c h  n p n  O TcyTCTBHH  y n p y r o r o  MOMeHTa 
( M „ = 0 ) ;

c  —  n p H B e a e n n a n  k  o c h  K o a e c a  xecT K O C T b  n p H B o a a  ö a o - 
K H p y io iu e r o  K o a e c a ;  

a —  y r o a  3 aK pyn n B an H H  n p H B o a a  Ha ynaCTKe M ex a y  Ko­
a e ca M H .

H eoöxoan M o pacKpbiTb B3aHMocBH3b M e x a y  3naneHHHMH m o - 
MeHTOB M1H h  M 2« .  OneBHaHO, h t o  pacnpeaeaeHHe m o m c h t o b  npn 
CHMMeTpHHHOM pa3aaTOHHOM ycTpoflcTBe h  OTcyTCTBHH y n p y roro  
MOMeiiTa b  öaoKHpyiomeM npHBoae onpeaeaneTCH ToabKO npHBe- 
aeHiioii xecTKOCTbio npiißoaa k o c h m  Koaec ( m o c t o b )  aBTOMOÖH- 
a n 1, t .  e.

M2H
 = ------- , (4)

C 1  c 2

r a e  h  c 2 —  n p H B e a e H H u e  x e c T K O c r a  n p H B o a a  o t  p a 3 a a T O H H o ro  
yCTpOHCTBa COOTBeTCTBeHHO a o  n e p B o r o  H BTOpO- 
r o  K o a e c .

C ß H 3 b  MOMeHTOB M1H H M 2H C KpyTHUlHM  MOMeHTOM p a 3 a a T O H - 
n o ro  yc T p o ftc T B a  a H a a o rn H H a  3 3 b h c h m o c t h  (2).

H c n o a b 3 y n  3 3 b h c h m o c t h  (2 ) h  (4 ) ,  m o x h o  n o a y n H T b  Bwpaxe- 
HHH K p yTH IltH X  MOMeHTOB M m H M 2H H epe3 MOMeHT, nO aBO aH M blfl 
o t  p a 3 a a T o n iio r o  y c T p o ftc T B a :

c ^Iq M p

M2fi —

c i +  c 3 

c 2Iq  M p

+  c 2

( 5 )

PacKpbiBan c  yneTOM paBeHCTBa (5 ) BupaxeHHH (3 ) , noayHHM 
aan  TeKymnx 3HaneHHft KpyTHUiero MOMeHTa

e J o  M p  
M i = ------------- ^  +  c a;

A f ,=

Ci +  c 2

c 2[ q M p
■ Ca.

( 6 )

<4 +  C2

I lo a cT a B a H H  n o a y n e H H b ie  3HaneHHH m o m c h t o b  b  y c a o B H e  ( 1 ) ,  
o n p e a e a n i o m e e  paßeH C TBO  T e K y m n x  3naneH H H  p a a n y c o B  K a n e im H , 
noayH H M  n o c a e  H e c a o x n b i x  n p e o ö p a 3 0 B a H H H

My =
R \ - R e2

+  *’o M p
'  ^-01 C 1

( 7 )

^■01 +  ^0 2  ( C 1  +  C2)  (* 0 1  +  * 02)

ZUHiiaa 33BHCHM0CTb n0Ka3bißaeT, h to  b paccMaTpHBaeMOM cay - 

nae m omcht M y b npHBoae 33bhcht o t  R \ —  R2 . o t  pa3HOcra ko- 

1 I I o a a T . ’i H B O C T b  r p y H T a  n p H H H T a  p a B H o i i  H y a i o .
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9<})(j)HnHeHT0B OKpy>KHOH 3A8CTHHHOCTH IHHH, OT BeAHHHHH Mp,  OT 
C2— C\.

P a ccM O T pu M  n o c j ie A H io io  npH H H uv, B b i3 L m a io m y io  n oH B A eu H e y n -  

p y r o r o  MOMCiiTa. H y c T b  R ^  =  R n  h X o i= X o 2 , T o r A a  3üBHCHMOCTb 

( 7 )  MOJKHO npHBCCTH K BIIAy

ioMp c  | c.
M v =

Ci +  c2
( 8 )

ripeÄnojio>KHM, h t o  C i > c 2, T o rA a , H cnoA b3yn 3 3 b h ch m o cth  ( 6 ) ,  
nojiyqjiM yCTaHOBHBUIHeCH 3iiaqeHHH KpyTHinnx MOMeiiTOB M \
n M 2 :

M t =  M 2 = -
M p  f  0

( 9 )

d a  =  dS ( 1 1 )

KpyTHUlHX MOMeHTOB, t . e. R m =  Rf  
p e im iia jib H o e  ypaB H eH H e n p u M e T  b h a

1

5  =
VuXaq C

2  (^-01 +  ^ 02)
■ a 3 -

R ih  ^ 0 2  —  ^ ?2H "K2H «'Ql

+
( R ih  K s  ~t~ R m  Xqi)2

c  ( K l  +  ^o2 ) 3
ln

( ^ 0 1  +  ^ 02)2 

A R H

a  +

A R h—  C (7.01+ ^ 02) a
(13)

P a3H 0C T b MejKAy 3H aqeiiHJiM H paAHycoB 
KaqeHHH, COOTBeTCTByiOinHX «HOpMaAbHO- 
My» pacnpeACAeHino KpyTHinnx momch- 
to b , paBHa A R h = R 1h — R 2h •

yqH TblB aSl CBH3b MOMeHTOB M 1H H A f 2«  
c  MOMeHTOM p a 3 A a T O H H oro  M exan H 3M a n e -  
p e 3  npH E eA öH H yio  m e c T K o cT b  npH B O A a h 
o ß o 3 n a q a H  Hepe3 A R 8 pa3H O CTb paAHy- 
cob KaqeHHH Konec b bcaom om  peJKH Me, 
n oA y q n M

• ■ M jx r m

2 0 0  _

1 0 0

IIoACTaBAH H  3HaqeHHH A R h  h  R i H , , m o jk h o  p eu iH T b  y p a B H e ­
HHe ( 1 3 )  b p a 3 B ep H yT 0 M  b h a c .  O A H a x o  ä a h  npaKTH H ecKH X n e n e ft  
H H T epeeH ee n o n y n H T b  b  h b h o m  b h a o  3H a>ienH e ia h a h ,  h t o  t o  m e  
c a M o e , 3 n a q e n n e  M y . y p a B n e n n e  ( 1 3 )  n p u H a A n e m iiT  k  K A a e cv  
T p a u cu e iiA e iiT H b ix , K O T op bie  pem aiO T C H  TOAbKO n p H ö n n m e n iib iM H  
c n o c o ö a M H . K a K  n o K a 3 b iB a e T  a n a A H 3 , n a m e  n p n  c a M b ix  H e ö n a r o -  
npH H TH bix coqeT aH H H X  n a p a M e T p o B , b x o ä h ia h x  b B b ip a m e im e  ( 1 3 )  
h on p e A e A H io m H X  KH H eM aTH HecK oe p a c c o r A a c o ß a H H e ,  m o jk h o  6 e 3  
ö o A b iu o i i  o l u h 6 k h  u p e H e ö p e H b  b a h h h h c m  n e p ß b ix  A s y x  C A a ra eM b ix , 
h t o  3 iia qH T eA bH o y n p o m a e T  n c x o A H o e  B b ip a m e m ie .  

n p u ß A H J K e im o e  p e m e iiH e  c n e n y io m e e :

s

CAeAOBaTeAbHO, yCTaHOBHBUIHeCH 3HaHeHHH KpyTHUtHX MOMeH­
TOB paBHbl, HTO MOJKHO ÖblAO yCMOTpeTb H3 yCAOBHH paBeHCTBa 
napaMeTpoB KOAec, a y n p y ra ft m o m c h t  Bce paBHO H arp y m aeT  n e p e -  
Aaqy, ycTpaHHH HepaBHOMepHoe pacnpeA en eiiH e MOMeiiTOB, b m - 
3B3HHOe HeOAHHaKOBOH JKeCTKOCTbK) npHBOÄQB K BeAyHtHM KOAe- 
caM.

HeoAHiiaKOBan m eerKoCTb npHBOAa k  BenyinHM KOAecaM b a h h - 
eT AHUJb Ha BeAHHHHy y n p y r o r o  MOMeHTa, a yCTaHOBHBUIHeCH 3H a- 
HeHHH KpyTHIUHX MOMeHTOB OnpeACAHIOTCH KHHeMaTHHeCKHMH OCO- 
ÖeHHOCTHMH ABHJKHTeAH.

rioAyqeHHbie 3 8 b h c h m o c th  onncbißaiOT pacnpeAeAeH H e KpyTH- 
UJHX MOMeHTOB nO OCHM aBTOMOÖHAH npH yCTaHOBHBUieMCH pejKH- 
Me ABHJKeHHH. PIpeACTaBAHeT HHTepeC He CTOAbKO yCTaHOBHBUieeCH 
3HaneHHe M y, cKOAbKo caM  xapaK Tep nepepacnpeAeAeH H H  KpyTH-
IHHX MOMeHTOB nO OCHM.

OcTaBAHH B CHAe npHHHTbie BblUie ÄOnymeHHH, MOÄHO AAH 
pacqeTHOH cxeMbi (p n c . 1) cocTaBHTb AHtjHjiepeHnHanbHoe ypaB H e­
HHe, HCXOAH H3 CAeAyiOIHHX COOÖpaJKeHHH. flyC T b B AaHHblH MO­
MeHT BpeM eiw  CHCTeMa xapaKTepH3yeTCH BnoAHe onpeA enem ibiM  
pacnpeAeAeHHeM MOMeiiTOB M t h M 2, TorAa ä a h  MTHOBeHHbix 311a -  
aeHHH paAH ycoB KaneHHH m ojkh o 3anHcaTb

R i =  R ° - K i ( M i H ±  c a ) .  (10)

SA eM eiiT apnoe nepeM em eH H e CHCTeMbl dS  H 3-3a nepaßeHCTBa pa- 
AHycoß KaqeHHH npnBeAeT k H3MeHeHHio OTiiocuTeAbiioro y r n a  n o -  
BopoTa KOAec Ha SAeMeHTapHbift y roA  d a :

R i  R 2

FIoÄCTaHOBKa b Bbipa^KeHHe ( 1 1 )  T eK ym n x 3HaqeHHH paAH ycoB  
KaneiiHH H3 paBeHCTBa ( 1 0 )  ycA O *H H eT ncxoA H oe y p a B n em ie . 
Ä a h  ynpom eHHH oöo3iiaHHM  nepe3 R IH 3HaqeHHH paAH ycoB  Kane- 
HHH KOAeC npH «HOpMaAbHOM» (cOOTBeTCTByiOmeM JKeCTKOCTHM 
npHBOAOB o t  pa3AaTOH iioro ycTpoftcTBa ä o  KOAec) pacnpeAeAeHHH

- K i M i n ,  T o r A a  AH (})(j)e-

1
d a  =  dS — ------ ------------—  <---------- -̂---------  . (12)

R ih  +  ^01 c a  R 'm  —  ^02 c a

C yqeTOM BBeACHHbix oöo3Ha'ieiiHH pe3yAbTaT HHTerpHpoBaiiHH 
ö y A e T  C A eA yiom H M :

M v  =
L R h (15)

^0 1 +  ^02

üpeACTaBAeHHaH 3aBHCHMOCTb onpeA eA neT 3KcnoHeHU,HaAbHbiH 
xapaK Tep H3MeHeHHH y n p y r o r o  MOMeHTa npn ä 3 h h o m  KHHeMaTime- 
CKOM paccorA acoßaH H H .

Ilep B b iH  coMHOJKHTeAb paB eH C TB a ( 1 5 )  c o ß n a A a e T  c  B b ip a w eH H - 
eM  ( 7 )  a a h  y n p y r o r o  MOM eHTa, n o A y q e iin b iM  H3 yCAOBHH p a B e n -  
CTBa p a A H y c o B  K anenH H , a  T eK ym .ee  3 iia ie H H e  y n p y r o r o  MOMeHTa 
AOCTHraeT C B o e ro  y C T a n oB H B in erocH  3HaneHHH TOAbKO n p n  S - > -o o  
r io K a 3 a T e A b  C T en en n  So 3aM eH n eT  coM HOJKHTeAb n e p e A  A o r a p n c j) -  
mom b paß eH C T B e ( 1 3 )  h o n p e A e A n e T  n p n  npoH H X  p a B H b ix  ycA O B H - 
hx C K o p o cT b  H3MeHeHHH y n p y r o r o  MOM eHTa. n p a K T H n ecK H , e n im -  
CTBeHHblM B 03M 0Ä H M M  n yT eM  CHHJKeHHH CKOpOCTH H3MelieHHH y n -  
p y r o r o  MOMeHTa, h to  cooT B eT C T B y eT  p o c T y  n oK a 3 a T eA H  CTeneHH, 
HBÄHeTCH CIIHAieHHe JKeCTKOCTH npH B O A a C -M e jK A y  BeAyHJHMH KO- 
A ecaM H , TaK  KaK ocT a A b H b ie  n a p a M e T p u  onpeneA H iO TC H  ycAOBHHMH 
S K cn A y a T a m iH .

E c a h  b AHiJnJiepeHnHaAbHOM ypaBHeiiHH ( 1 2 )  pacKpbiTb nepeM e­
meHHe dS  nepe3 BpeMH, t o  m ojkh o npoHHTerpnpoBaTb AaHHoe 
ypaBHeHHe h no BpeMemi. ä a h  cnynan paBiioM epnoro ABHJKenHH 
aBTOMOÖHAH pe3yAbTaT HHTerpiipOBaHHH MOJKHO npeACTaBHTb B 
C A eA yroineM  b h a c :

T
A 7 ? «

A lv =
02

1  — e (1 6 )

noA oönaH  3anncb öoA ee narAHAno npeACTaBAneT 3Haqeniie sna- 
MeiiaTeAH b noKa3aTeAe CTenenn, KOTopbiii b naiuioM CAynae iimc- 
eT CMbiCA nocTOHHHoft BpeMeHH, t . e. xapaKTepH3yeT HHepnuoimoe 
3ana3AbiBaiiHe TpancMiiccHii b nepeAane b x o a h o to  curnaAa (KiiHe- 
MaTHnecKoe paccorA acoB am ie) Ha b u x o a  (nepepacnpeA eAeim e 
KpyTHIUHX MOMeHTOB). rioCTOHIlHaH BpeMCHH HMeeT pa3MepHOCTb 
BpeMeim h CBH3ana c noKa3aTeAeM CTenenn So 3aBiiCHMoCTbio

T o  —  ~ ~ i  ( 1 7 )

TAe V —  CKOpOCTb paBiioMepnoro ABHJKeHHH aBTOMOÖHAH.
H a ocHOBaiiHH paBeHCTBa (17) 3aKAionaeM, h to  T0 3h bhch t o t  

CKOpOCTH ABHJKeHHH aBTOMOÖHAH, T. e. HBÄHeTCH yCAOBHOH nOCTO- 
HHHOH BpeMeHH.

M ojkho npeAAOJKHTb AOCTaTOHHO npocToft cnocoö sKcnepiiMeH- 
TaAbHoro onpeAeAeiniH S 0 no pe3yAbTaTaM npoTHTHBaHHH aBTOMo- 
öhah npn naiiHOM KHHeMaTHHecKOM paccornacoßaHHH b bcaom om  
pe>KHMe. B stom  CAynae

W  k , +  r ;  k , ) 1

0 £ » „  +  >,.)’  '  ’
h n o aöcoAiOTHoft BeAHHHHe m3ao OTAHHaeTCH o t  3naHeiiHH, onpe- 
AeAHeMoro no paBeHCTBy ( 1 3 ) .  yKa3aiiHoe oöcTOHTeAbCTBO no3BO- 
AneT HcnoAb30BaTb noAyqenHoe no pe3yAbTaTaM SKcnepHMeiiTa

i - 2 2 0 t< rM M -fy  “  ~ 2 7 0 k T m O c m t H O t K *

A R h  =  U ?  +  -
i 0M P

c l  +  c 2
(ci T-oi C2 X02) . (14)

Phc. 2..
2 — 4 5 4 5
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10 ABTOMOÖHJIbHafl npOMMIUJieHHOCTb J6 2, 1970 r.

3 H a q e m ie  S g  ä a h  npHÖÄH/KeHHOH oueH K H  K a n e cT ß a  TpaHCMHCCHH 

aBTOMOÖHÄH c  t o h k h  3peHHH C K o p o c r a  n e p e p a cn p e A e A e H H H  K pyTH - 
LUHX MOMeHTOB.

Ha p n c .  2 npeÄ C T aB JieH bi p e3 y A b T a T M  npoTHTHBaHHH aBTOMOÖH­
AH C KOAeCHOH <J)OpMVÄOH 4 X 4  npH  33Ä aH H 0M  KHIieMaTHHCCKOM 
p a c c o r a a c o B a H H H  ( & R e  — 60 m m  b  b c ä o m o m  peJK H M e).

H 3B ecT H O , h t o  nocTO H H H aH  BpeM eH H  on peÄ eJ iaeT C H  KaK n p o e K - 
UHH KaCaTeJlbHOH K KpHBOH My= if(S )  Ha AHHHIO yCTaHOBHBHierOCH 
3H aaenH H  y n p y r o r o  M OM eH Ta, n p n n e M  b o  B c e x  TOH Kax k p h b o h  o n a  
O AH iiaK O B a. O ä h 3 k o  s t o t  c n o c o ö  n e co B e p u ie H e H , TaK  KaK n p o B e -  
c t h  t o h h o  K a ca T e J ib H u e  k  S K cn ep H M en T a jib iib iM  k p h b h m  TpyA H O . 
E c a h  o n p e Ä e jiH T b  p a c c T O H iw e , c o o T B e T C T B y io m e e  H 3M eH ciiH io M y 
o t  n y j i e B o r o  3HaneHHH ä o  3HaneH HH, p a B H o r o  0,95M y , t o  nocTO H H - 
n y i o  B peM eiiH  m o jk h o  H a h th  C A eA yiom ,n M  o 6 p a 3 0 M :

npHBeÄßHHbie Bbirne 33BHCHM0CTH paCUIHpHIOT TpaHHUbl HOIOAb- 
30B3HHH aHaÄHTHaecKoro MeTOÄa ä ä h  HCCAeAOBaHHH nepepacnpe- 
AOÄeHHH KpyTHmHx MOMeHTÖB npn KHHeMaTHiecKOM paccorAacoB a- 
HHH, BbI3B3HHOM KaK KOHCTpyKTHBHbIMH OCOÖeHHOCTHMH ÄaHHOTO 
aBTOMOÖHAH, TaK h  ycAOBHHMH ero  SKOIAyaTaUHH.
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O  n p o i j e c c e  C M e c e o 6 p a 3 0 B c m n 5 i b  K a p ö io p a T o p e  n p n  A p o c c e n n p o B a H n n

a . b. nuBAPyHAC, r. g>. EyflAHOB
UH HTA

V T B E J IH H E H H E  yAeAbH ofi m oiu h oc th  aBTOMOÖHAbiibix ABHraTe- 
Aefl Bbi3biBaeT cM eiueHHe sKcnAyaTauHOHHbix pejKHMOB p a ö o ­

Tbi k  MaabiM H arpy3KaM  h conpoBOJKAaeTCH CHHJKeHHeM s k o h o m h - 
uecKHx noK a3aT eA efl h  noBMiueHHeM tokchhhocth  oT paöoT aßu iH X  
ra30B. O A iia  H3 npHHHii ueÖAaronpHHTHbix nocAeACTBHH A pocceA H - 
poßaiiH H  oöycAO BA eH a B 03p acT a io iu efl necTaÖ H AbiiocTbio p a ö o n n x  
UHKAOB B UHAHHApe.

B p e 3 y A b T a T e  H 3y'ieH HH  B03MOJKHOH CBH3H 3 T 0T 0  HBAeHHH C y c ­
AOBHHMH C M eceoöp a 3 0 B a H H H  b  K a p ö io p a T o p e  y cT a n oB A eH O  T p n  o c -  
HOBHbix cp a K T o p a , o n p e A e A H io iu H X  C T p y K T y p y  rop iO H efi C M ecn na 
B b ix o A e : A H cnepcH O C T b TO nA H B a, x a p a K T e p  p a cn p eA eA eH H H  T on A H - 
B a n o  c e u e H in o  n oT O K a , x a p a K T e p  p a cn p eA eA eH H H  TO nAHBa, BAOAb 
n oT O K a (coo T B e T C T B y e T  x a p a K T e p y  n o A a iH  T on A H B a bo  B p eM eH H ).

B pHAe paÖOT (1, 2] HMeiOTCH yK333HHH 0 HepaBHOMepHOM HCTe- 
neHHH TonAHBa H3 pacnbiAHTeAeß KapöiopaTopa. / I ah  BbiHCHeHHH 
npHpOÄbl 3T0T0 HBAeHHH H eTO 3aK0H0MepH0CTeß Ha np03paHHbIX 
ManeTax A03HpyioiuHx chctcm  SMyAbCHOHHoro KapöiopaTopa K-124 
C nOMOIUbK) CKOpOCTHOH KHHOCbeMKH, (jlOTOrpa^HpOBaHHH H Ha- 
ÖAiOAeHHH perHCTpHpoßaAHCb oöbeMHbie CTpyKTypu jkh äkoh  4>a3bi 
öeH3HHa.

MaKeTU npoAysaAHCb npn nepenaA ax AaBAeHHH (cßbiuie 
380 MM pT. CT.) MeiKAy 3aÄP0CCeAbHbIM npOCTpaHCTBOM H Ä03H- 
pyioiuHMH cucTeMaMH. H a yKa3aHHbix peJKHMax ABHraTeAb A ereo- 
B oro aBTOMOÖHAH b  ycAOBHHX ropoACKoro ABHJKeHHH paöoTaeT 
öoA biuyio uacTb BpeMeHH. npH  HCCAeAOBaHHHX b oÖAacTH yKa3aH- 
i ih x  nepenaAOB AaBAeHHH ä a h  BocnpoH3BeACHHH ycAOBHH Kapöio- 
paUHH Ha MaAblX Harpy3KaX AOnyCTHMO HCnOAb30B3HH€ Öe3MOTOp- 
HOH yCT3H0BKH, nOCKOAbKy B 3THX yCAOBHHX nyAbCaUHH AaBAe- 
h h h  b o  BnycKHoß T pyöe ABHraTeAH He nepeAaioTCH k  A03HpyiouiHM 
CHcreMaM.

B pe3yAbTaTe npoBeAeHHbix onbiTOB b  KaHaaax KapöiopaTopa 
3aperncTpHpoBaHbi CTpyKTypu jk h a k o h  cj>a3bi öeH3HHa, KOTopbie 
ÖAH3KO coßnaAH c (JiopMaMH TeneiiHH AByxt})a3Hbix cMeceii c Ma- 
AOBH3KHM JKIIAKHM KOMnOHdlTOM, npHBOAHMbIMH B HeKOTOpblX 
HCCAeAOBaHHHX ra30JKHÄK0CTHbIX CHCTeM.

B ropH 30H T3A bH O M  p a cn b lA H T e A e  TAaBIIOH A 0 3H p yiO U iefl CHCTe- 
Mbi n p n  BCTynAeiiH H  e e  b  p a ö o T y  HaÖAiOAaAHCb ( b  3 3 bhchmocth  
OT npHIIHTOH peryA H pO B K H  H paenOAOJKeHHH OTBepCTHH Ha S M yA b- 
chohhoh  T p y Ö K e) « r p y ö o s M y A b C H O H iio e »  TeueH H e c  h c tk h m , ho i ie -  
3aKOHOMepHbiM  u e p e u o B a H n e M  n o p u H fl T on A H B a h B 0 3 A y u iH b ix  n y -  
3 b ip e fl,  3aH H M aioiuH X  B ce  ceu eH H e p a cn b iA H T eA H , h ah  A aM H H apH oe 
T eaeH H e öeH 3H H a h  B 0 3 A y x a  c  nA OC Kofl n oß ep x H O C T b io  p a 3 A e A a  
(f>a3. C yBeAH ueH H eM  p a c x o A a  CM ecn Ha n oßepxH O C T H  p a 3 A e A a  n o -  
HBAHIOTCH BOAHbl. C pOCTOM CKOpOCTH HX 3M nA H T yA 3 B 0 3p aC T aeT  
H a c r o A b K o , hto  r a 3 0 B b ifl  noT O K  pa3 pbiB aeT C H  Ha O TAeA bH M e y u a c T -  
k h , TaK  H a3b iB aeM bie  n p o ö K H , h TeM  p a H b m e , ueM  M eH b iu e A H a- 
M eTpbi B 0 3 A y u iH o r o  JKHKAepa h p a cn b iA H T eA H . n p n  A a A bH eflu ieM  
yßeA H ueH H H  p a c x o A a  o ö p a 3 y e T C H  n eH a  Ha rpeÖ H H X b o a h  M ejK A y 
npoÖ K aM H , 3aT eM  n o  B c e ß  n oßepxH O C T H  p a 3 A e A a  h A a A e e  B03HH- 
K aeT  Ä H c n e p r n p o B a H H o e  S M y A b cn o H H o e  B ce  ö o A e e  ocecH M M eTpH H - 
t io e  Ten eH H e c  öoA b u iH M  ra30C 0A ep jK aH H eM  b  H A pe  n oT O K a.

B SMyAbCHOHHOM KaHaAe CHCTeMbl XOAOCTOTO XOAa BCAeACTBHe 
3HamiTeAbH0 ö o A b iu e r o  coAep>KaiiHH ra 3 a  (n p n  H cnoAb3yeM bix na

npaKTHKe p e ryA H p o B K ax ) pe iK H M U  « rp y ö o sM yA b C H O in iu e »  h  npoö- 
KOBbie ne HaÖAiOAaAHCb. B C Ayaae  M aA b ix  p acx oA O B  TonA H Bo ä b h - 
HieTCH no CTeHKaM K aH aA a  b  b h a c  k o h u c h t p h u h o h  b o a h o b o h  nAeH- 
KH. r ip H  yBCAHHeilHH paCXO A a H HeKOTOpOM KpHTHieCKOM  3H a ie -  
HHH CKOpOCTH AerKOH (J)a3bl 3M nA H TyA a  BOAH pe3KO B03paCTaeT, 
•ITO npHBOAHT K IiapyU ieHH IO  yCTOHHHBOCTH nAeHKH ÖeiI3H lia H cpbl- 
B y  rpeöen iKO B b o a h . P o k h m  TeueHHH nepexoA H T  b  SMyAbCHOHiibiH  
OCeCHMMeTpHHIIblH. HeCM OTpH Ha CTaUHOIiapHblH  nOTOK, C03AaBae- 
Mbifl Ha BbixoAe CHCTeMbl, b  SMyAbCHOHHOM KaH aA e  XOAOCTOTO x o ­
A a  OTMeuaiOTCH nyA bcauH H  AaBAeHHH, uacTOTa h  aM n A H T yA a  k o t o - 
pbix 33BHCHT o t  nocAeAOBaTeAbHOCTH h  npoAOAJKHTeAbHOCTH nepe- 
KpblTHH BbIXOÄHOrO OTBepCTHH JKHAKOH 4>330H TOnAHBa.

npn H a rp e B e  T on A H B H oro  T p aK T a  O T M en eH iiu e  3aKOHOMepHOCTii 
H apyiuaiO T C H . I la p o B b ie  n y 3 u p H , B 03H H K aioiuH e b  K aH a A e a o  T on - 
AHBHOrO JKHKAepa, npOHÄH nOCAeAHHH, yßeAHHHBalOTCH B OÖT>eMe 
H BbIT3AKHBaiOT COOTBeTCTByiOUiyiO nopU H IO  TOnAHBa H3 K aH aAa 
(nO C A e JK H K Aepa) B SMyAbCHOHHblß K 3H 3A , HTO npHBOAHT K H epe- 
AO BaHH io 3 iia H H T eA bH oro  o ö o ra iu e H H H  h  n o c A e A y i o iu e r o  oöeAH eH HH  
CMecH. K p o M e  t o t o , n o  M e p e  n p o r p e ß a  T on A H B a b  K aH a A e, p a c n o -  
AOJKeHIIOM nOCAe JKHKAepa, HaÖAIOAaiOTCH p a3 pbIB bI T on A H B H oro 
CTOAÖa. O T M eneH H bie HBAeHHH y cyryÖ A H iO T  H e p a B iio M e p n o c T b  bi>i- 
x o A a  T on A H B a H3 p a cn b iA H T e A e ß  A 0 3 H p y io iu H X  c h c t c m .

r ip n  KOAHHeCTBeHHofl oueHKe p a c n a A a  noTOKa TonA H Ba b  Ka iia -  
A a x  A 03H pyio iuH X  CHCTeM SM yAbCHOHHoro K a p ö io p a T o p a  ycTaHOB- 
AeHO, HTO HepaBHOMepHOCTb nOAaHH ÖeH3HH3 Ä03Hpyiou;HM H  CH- 
CTeM3MH B OÖA3CTH «rpyÖ03MyAbCH0HHbIX», npoöKO Bb ix  H BOAHO- 
BblX peJKHMOB COH3MepHM3 C BeAHHHHOH UHKAOBOTO 3ap H A a  TOn- 
AHBa h  npoAOAJKHTeAbHOCTbio eTo (JiopMHpoBaiiHH b  K apö iopaT ope. 
B HeKOTopbie npoM ejKyTKH  BpeMeHH n o A a n a  TonAHBa H3 pacnbi- 
AHTeAefl TA aBHoß CHCTeMbl h  CHCTeMbl xoAO CTO ro x o A a  MOJKeT npe- 
Kpam aTbCH noAHOCTbio h a h  np eßocxoA H Tb  b  necKOAbKO pa3  ee 
cpeAHee 3HaHemie. EIpoAOAJKHTeAbHOCTb noAOÖHbix Hapym eHHÜ  
TonAHBOnoAaHH MOJKeT npeBb im aTb  BpeMH TaKTa BnycKa.

r ip o Ö A e M a  HeynopHAOHCHHofl noA anH  TonAH B a  He orpa in m H -  

BaeTCH AHUIb HeÖAarOnpHHTHbIMH nOCACÄCTBHHMH 3MyAbCHpOBaiIHH  
h  n apo oö p a 3 0 B a iiH H  b  K a n a A a x  Ä03 H py iou iH X  chctcm . E lpn  nenpe- 
pblBHOM HCTeHeHHH TOnAHBa H3 pacnbiAHTeAH TAaBHOH CHCTeMbl 
K a p ö io p aT o p a  TaKHie HaÖAiOAaeTCH nepaBH O M epH oe e ro  noCTynAe- 
HHe B 30Hy Ap0CCeAHp0B3HHH (30H y TOHKOTO paCnbIAHB3HHH TonAH­
B a ) .  3 t o  HBAeHHe oöycAO BAeHO p a c n a u o M  CTpyn TonAH B a  n p n  HH3- 
k h x  (ä o  40 Mjcetc) CKopocTHX B0 3 A yu iH o ro  noTO Ka b  AH(j)ij)y3ope 
c 0Ö pa30BaH HeM  HeycTOHHHBbix h  H eoAH opoAH bix  CTpyKTyp  
»H Ä K O H  (J)a3bl ÖeH3HH3. C orA aCH O  MHOTOHHCAeHHblM paÖO TaM  npn 
paCnblAHBaHHH JKHÄKOCTH B ra30BO M  nOTOKe HaHÖOAbUIHH B03MOJK- 
Hbifl AnaM eTp KanAH  onpeACAHeTCH npHÖAHjKeHHoß (jiopM yAofl [3]:

10a

D m a x  =  p2 W 2 '

r^ e  w —  OTHOCHTejibHaH CKopocTb ra 3 0 ß o ro  noioKa h Karum ; 
p  2  —  njioT iiocTb  ra30Boft cpeAbi;

O —  K03(j)^)HUHeHT nOBepXHOCTHOrO HaTHJKeHHH,
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3aBHCHMOCTb D m a i o t  CKopocTH OMUBaHHH KanAH ra30BbiM no- 
TOKOM ÄAH 6eH3HHa H BO Abi, IIO AaHHbIM M . C. BojIblHCKOTO H 
B. H. MoAnaHOBa, npHBeAenu na pnc. 1. TeopeTH'iecKHe cxeMbi 
ApoojiemiH Kanjui, npiiBOAHiniie k Äaiiiioii (JiopMyne, npeAnoAara- 
IOT nOCTOHHCTBO CKOpOCTH OTHOCHTeAbHOTO ÄBHJKeHHH KanAH ÄO 
MOMeHTa nojiHoro pa3pyineHHH, a TaKJKe HeonpeAeAeHHoe BpeMH 
h HeorpaHHHeHHyio npOTHJKeHHOCTb ynacTKa b33hm oäbhctbhh Kan­
AH h noTOKa.

B Kap6iopaTopax c h octoh h h h m  ceneHHeM ÄH<|>(l>y30pa 30Ha 
HaaÄpocceAbHoro npocTpaHCTBa, tag nponcxoAHT nepßOiianaAbHoe 
pacnbiÄHBaHHe TonAHBa, HMeeT orpaHHneHHyio äah Hy nopHÄKa 
40— 60 m m . KpoMe t o t o ,  a6coAK>THaH CKopocTb ra30Boro noTOKa 
naÄaeT npHMepHO b 2 pa3a Ha ynacTKe o t  MHHHMaAbHoro ceneHHH 
ÄH(j)(})y30pa ÄO ÄpOCCejIbHOH 3aCAOHKH.

nepeqHCAeHHbie ocoöeHHOCTH CMecHTeAbiioro TpaKTa Kapöiopa- 
Topa npHBOÄHT k TOMy, hto pacnaÄ  tohahbhoh  crp y n  He ycneßa-

0 2 0  W  6 0  8 0  W  M/ceK

P h c. 1. H3MeneHHe MaKCHMaAbHoro 
ycToftqHBoro ÄHaMeTpa KanAH £>max 
B 3aBHCHMOCTH OT OTHOCHTeAbHOH CKO- 

poCTH ra30B oro noTOKa h KanAH w : 
a  — ßoaa; 6 —  6eH3HH

eT 3aBepuiHTbCH b Ha^ÄpocceJibHOM npocTpaHCTBe h pa3Mepbi Ka- 
nejib Ha y n a c T K e  pa3Meu>eHHH ÄpoccejibHow 3acJiOHKH ne npnxo- 
ÄHT B COOTBeTCTBHe C (JlOpMyAOH.

f lA H  HAAIOCTpaitHH 3TOTO nOAOJKeHHH, n o  3KCnepHM eH T3AbHbIM
AaHHbiM HcHKaBa [4], Ha pnc. 2 npHBeÄeHa 3aBHCHMOCTb AnaMeT-

P h c. 2. 3aBHCHM0CTb ÄHaMeTpa KaneAb 
D  o t  paccTOHHHH ä o  pacnbiAHTeAH Kap- 
ß iopaTopa L  (cKopocTb B03Äyxa 

65 M /ceK ;  JKHÄKOCTb —  BOÄa)

pa KaneAb o t  paccTOHHHH ä o  pacnbiAHTeAH L .  H 3 anaAH3a rpa- 
(JiHKa CAeÄyeT, h t o  KoiienHbiii pa3Mep KaneAb, paBHbift 140 m k , ä o -  
CTHraeTCH jinnib na paccTOHHHH 250 m m  o t  pacnbiAHTeAH. H a yna- 
CTKe pa3MemeHHH ÄpocceAbHoft 3acAOiiKH KapöiopaTopa ( t .  e. 40—

60 m m  o t  pacnbiAHTeAH) paaMep KaneAb npHMepHO b 5 pa3 npeBbi- 
uiaeT KOHeqHbiH. 3 t o t  npHMep CBHAeTeAbCTByeT o  tom , h to  MaKCH- 
MaAbHbin pa3Mep KaneAb na b x o ä c  b 3aÄpocceAbHoe npocTpaH- 
c tb o  KapöiopaTopa 110 Kpaiiiieä Mepe 11a »eKOTopbix peJKHMax 110 - 
jKeT b iiecKOAbKO pa3 npeBbimaTb 3iiaqeHHH, npHBeÄeiiHbie Ha 
pnc. 1.

E cah HMeTb b BHÄy, h to  noAana TonAHBa b ÄH(j)(})y3op Kapöio- 
paTopa ocym ecT B A H eT C H  y * e  npn ck o p o c th x  B03ÄyniHoro noTOKa 
a i= 7 -^ 1 0  M/ceK, a MHHHMaAbHbift oöi>eM UHKAOBOro 3apHÄa T on­
AHBa MOJKeT, K npHMepy, COOTBeTCTBOBaTb BeAHHHHe KanAH ÄHa-
MeTpOM 1,7 m m  (ÄBHraTeAb M e M 3 -9 6 5 ), HeTpyÄHO ycTaHOBHTb 
onacH yio äah  KaneCTBa CMeceo6pa30BaHHH coH3MepHMOCTb oö^eM a 
UHKAOBOTO 3apHÄa TOnAHBa C B03MOJKHbIM MaKCHMaAbHbIM pa3- 
MepoM KaneAb Ha b x o ä c  b 3aÄpocceAbHoe npocTpaHCTBO.

KaK CAeÄyeT H3 aHaAH3a ÄaHHbix 3>. H . LUeftßeAH, HeMHoronHC- 
AeHHwe n o KOAHnecTBy KanAH MaKCHMaAbHoro ÄHaMeTpa HecyT b 
ce6e  ocHOBHyio M accy TonAHBa. PIosTOMy 33K0H0MepH0CTb oöp a30 - 
BaHHH HMeHHO 3thx KaneAb öyAeT onpeÄeAHTb xapaKTep noÄann 
TonAHBa k 3aÄpocceAbHOMy npocTpaHCTBy.

JXjiü orpannqeHHH MaKCHMaAbHoro pa3M epa KaneAb b iiaAApoc- 
ceAbHOM npocTpaHCTBe »eAaTeAbHO yMeHwnaTb hcxoahm h Äiia- 
MeTp CTpyH. OÄiiaKO HCKAioqeHHe 3MyAbcnpoBaHHH conpoBOJKAaeT- 
ch yßeAHqeHHeM ceneHHH TonAHBiiofl CTpyn ä o  pa3Mepa pacnbiAH­
TeAH. 3 t o  npHBOÄHT k pocT y MaKCHMaAbHoro pa3Mepa KaneAb b 
HaÄÄpocceAbHOM npocTpaHCTBe h B03pacTaHHio iiepaBHOMepnocTii 
TonAHBonoAann Ha HeKOTopux pe>KHMax.

TaKHM oöpa30M , b K apöiopaTopax, BbinoAiieHHbix n o KAaccHne- 
ckoh cxeMe (c  SMyAbcnpoBaHneM hah 6e3 n e r o ) , KoiiCTpyKTHBiio 
3aAO>KeHbi ycAOBHH, npHBOÄHinHe k HeynopHÄoneimoH b MacuiTa- 
6ax  UHKAOBoro 3apHÄa noÄane TonAHBa k 30HaM A pocccA iipoB a- 
HHH.

HeOÄHopoÄiiaH TonAHBHan CTpyKTypa, o6pa3yioinaHCH b nan- 
ÄpocceAbHOM npocTpaHCTBe, nocTynan Aanee b oÖAaerb bucokhx 
cKopocTen noTOKa (30Hy ÄpocceAHpoBaHHH), tohko pacnbiAHBaeT- 
CH, BbI3bIB3H IiepaBHOMepHOe BO BpeMeHH (h COOTBeTCTBeilliO 
BÄOAb noTOKa) HacbimeiiHe rop ion eö CMecn.

TTpn npoßeÄeHHH HacTOHmeii paöoTbi (na pejKHMax r p y ö o ro  11 
neycTOHHHBoro pacnbiAHßaHHH b ÄH(ji(j)y3ope) 3a npHKpbiTon Ä poc- 
ceAbiioi'i 33CAOHKOH nesMyAbCHOiiHoro KapöiopaTopa OTMe'iaAaCb 
ToiiKOÄHCnepciiaa ycTOHHHBan CTpyKTypa CMecn. llp n  3tom  na bu - 
x oä g  113 ÄpocceAiipyrom eft tpeAH 3aipnKCHpoBano ii3MeHeiiHe c t c -  
rienii onTHnecKoii nAOTHOCTii CMecn (n o  oTTeHKaM o t  npo3panno- 
ro ä o  MOAOnHO-ßeAoro). OTMeneHHOe HBAeHHe pacueHeHo KaK ko- 
AeöaHHH cocTaBa CMecn bo BpeMeHH BCAeÄCTBne iiepaBiioMepiioii 
noÄann TonAHBa b 30iiy ycTOÜnHBOro pacnbiAHBamiH.

BbiHBAeHHbie ocoöeHHOCTH n p op ecca  TonAHBonoÄann KapöiopaTO- 
pa no3BOAHAH npn nocAeÄyiomHX HCCAeAOBaiiHHx Ha AßHraTeAe 
B03ÄeflcTBOBaTb Ha xapaKTep HCTenenHH TonAHBa b B03Äyunibifi 
noTOK c neAbio ero  CTaÖHAH3an,HH.

HccAeÄOBaiiHH npoBOÄHAHCb na cneunaAbHOM npHcnocoöAeHHH, 
BocnpoH3BOÄHBineM 6eH30B03ÄyuiHbiH TpaKT KapöiopaTopa. K oil- 
CTpyKUHH npHcnocoÖAeHHH no3BOAHAa nyTeM CMeHbi Ä03npyiomHx 
SAeMeiiTOB ocymecTBAHTb pa3AHnHbiii xapaKTep noÄann TonAHBa 
H3 pacnbiAHTeAeö. Cra6HAH3HpOBaHHaH (HenpepbiBHan) noÄana 
TonAHBa ÄOCTnranacb nyTeM HCTeneHHH jkhäkoh CTpyn TonAHBa 
MHHHMaAbHoro ceneHHH (HenocpeÄCTBeimo H3 jKHKAepa) b oc iiob - 
HOH B03ÄyUIHbIH TpaKT nOÄ H36bIT0HHhIM ÄHBAeHHeM 50 MM 600. CT. 
OobiHHbiii äah  3MyAbCH0HHUX KapöiopaTopoB xapaKTep noÄann 
TonAHBa HaÖAiOÄaACH npn ycTaiiOBKe TonAHBiioro >KHKAepa na 
BXOÄe B Ä03HpyK)LIiyiO CHCTeMy H npHMeHeHHH SMyAbCHpOBailHH.

npHcnocoÖAeHHe oöecnenHBaAO bm boä  TonAHBa b neTbipex xa- 
paKrepHbix äah  3>KeKUHOHHbix KapöiopaTopoB T onxax: noÄ Ä poc- 
ceAbiiyio 3acA0HKy, b 30iiy meAH Mencny 3acA0HK0H h CTeiiKoii 
CMecHTeAbiion KaMepbi, b ÄH(}>4)y3op nocTOHHiioro ceneHHH h b 
ÄpocceAHpyioutHe KaHaAbi. nocAeÄHHii BapnaHT hmhthpob3a  ähc))- 
(Jiy3op nepeMeHHoro ceneHHH na ÄHCKperabix TonKax. npnuHTan 
MeTOAHKa n03B0AHA3 pa3rp5HHnHTb BAHHHHe (jiaKTOpOB paCnblAH- 
BaHHH, pacnpeAeAeHHH n o  cenennio -noTOKa h TonAHBonoAann na 
HeoAHopoAHOCTb CMecn b HHAHHApe h paöonH e noKa3aTeAH ä b h - 
raTeA H .

P aöoT a BbinoAHHAacb Ha ÄßHraTeAe T A 3 -2 1 A  npn yCTaHOBiin- 
uihxch Harpy3onHbix h TenAOBbix pe>KHMax b Änana30Hax nnceA 
OÖOpOTOB 400— 2000 B MHIiyTy H yrAOB OTKpblTHH ÄpocceAbHoft 
33CAOHKH ÄO 20°.

OreneHb HepaBHOMepHocTH KpyTHmero MOMeiiTa onpeAeAHAacb 
H3 BbipaJKeHHH

A M
• % ,

M n'‘ m p  +  M Cp

r A e  M c v  —  cpeAH H H  BeAHHHHa K p y T H m e ro  MOM eHTa;
M m p  —  MOMeHT MexaiiHnecKHX noTepb npn npoK pynH Bam iH;

2*
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A M  —  n p e H M y m e cT B e H H o e  OTKjicm eH H e K p y T H m e ro  MOMeH­
T a  OT e p e ß H e f t  B e j IH H H H b l  3 a  B p e M H  10 CBK.

X a p a K T e p  npoT eK aH H H  K p y T H m e ro  MOMeHTa 3anH C U B ajiC H  n a  
A e iiT y  m jieH (J )H oro  o cA H A n o rp a iJ ia  H -1 0 2  c  n o M o m b io  T eH 30M eT p n - 
n e c K o r o  ÄaTHHKa b  n e n n  npH B O A a B e c o B o ii  t o j io b k h . H H A H K aT op - 
H bie Ä H a rp a M M U  p a ß o r n ix  a h k a o b  OAHOBpeMeHHO b  M eT bipex  a h - 
JIHHApaX CHHMajIHCb C HOM OmbiO n be3 0K B ap U eB bIX  ÄBTAHKOB 
D L - 1 5 0  h  ycH JiH TeJieft n o c T O H in io r o  TOKa K DH crpyKAHH  U .H H T A . 
C T e n e i ib  HepaBHOMepHOCTH p a cn p eA eA eH H H  T on A H B a n o  a h a h i i a - 
p a M  o n e u H B a jia c b  T e M n e p a T y p iib iM  m c t o ä o m  c  n o M o m b io  x p o -  
M eH b -a jiiO M eA eB bix  T e p M o n a p , B B e A e m ib ix  b  u h a h h a p u  n e p e 3  
CBepAeHHH b  roA O B K e ÖAOKa h  O AiinaKOBO p a cn oA O > K en H b ix  b  K aM e- 
p a x  crop a H H H .

C T e n e i ib  H eH A eH T H A H oera M aK C H M ajiw ib ix  A a B A e iin ft  n o c j ie Ä o ß a -  
T eA bH bix  a h k a o b  b  Ka>KAOM A H A H iiA pe o n p e A e A H A a c b  n o  ( j)o p M y jie

\  =

2  P z l  P°P
1_________________

n p e p
o/o,

T ejib H b ix  a h k a o b , h t o  o 6 bHCHHeTCH T y p 6 y A H 3 a n n e H  r o p m e f t  CM e- 
CH BO BnyCKHOM T p aK T e H UHAHHApe AB H raTeAH .

B o 3 A e ö c T B H e  H epaB H O M ep H oro  p a cn p eA eA eH H H  T on A H B a n o  c e -  
neH H io noT O K a M o s c e r  npoH B A H T bcn  Ha p a ß oH H X  n oK a 3 a T eA H X  ä b h - 
raT eA H  b  c a y n a e  K O A H 'iecT B eH iioro  n e p e p a cn p e A e A e H H H  T on A H B a 
n o  OTAeAbHblM  AHAHHApaM  (H a n p H M ep , n p n  aCHMMeTpHH TOnAHB- 
I io r o  nOTOKa OTHOCHTeAbHO pa3BeTB AeH H H  BnyCKHOH T p y ö b l ) .

B A H H un e x a p a K T e p a  T o n A H B o n o A a n n  on eiiH B aA O C b n p n  H eii3M en - 
H u x  ycAO BH H x pacnb iA H B aiiH H  h  p a cn p eA eA eH H H  Ton A H B a n o  ce- 
H ein n o  n oT O K a. M a c n i T a ß u  HepaBHOMepHOCTH noA aH H  T on A H B a y  
K apÖ lO paTO pO B pa3H bIX  TIinOB CymeCTBeHHO OTAHHHIOTCH. n o a T O -  
M y npiiB O A H M bie nn>K e A a im u e  cA e A y e T  p a ccM a T p H B a T b  KaK n a c r -  
iib ift C A yn a ii 3(j)(l>eKTa C T a6nA H 3anH ii T on A H B O n oA a n n  Ha n p iiM e p e  
KOHCTpyKUHH H peryA H p oB K H  K a p ö io p a T o p a  K-124.

Ha pnc. 3 npHBeAeHbi pe3yAbTaTU oßpaßoTKH peryAHpoBOAHbix 
xapaKTepHCTHK ABHraTeAH npn MaAbix HHCAax oöopoTOB (n= 
=  1000 o 6 / m u h )  no noKa3aTCAHM <xn p ; Aaco; gimin; Actg i  npn
CTaÖHAH3HpOBaHHOM H OßblAHOM AAH 3M yA bC H 0H H 0r0  K a p ß lO p a T O -

n  =  1 00 0  oö/ m uH '

A & c o '
r A e  n  —  K O A H iecTB O  p a c n e r a b ix  a h k a o b  ( n e  M eH ee 3 0 ) ;

P c p  —  c p e A H e e  M aK C H M aA bnoe A aB A eH H e n o  n  n ocA e A O B a T e A b -
HblM UHKAaM ;

P i t  —  M aK C H M aA bH oe A a B A eH H e i - ro a h k a b .
f l p n  o 6 p a 6 oT K e  h aH aA H 3e xapaK T epH C TH K  n ocA eA H H e o r p a i in -  

HHBaAHCb Ha B6 TBH OÖeAHeHHH BeAHHHHaMH K03({>4>HAHeHTa H 3ßbIT- 
K a B 0 3 A y x a  a ,  cooT B eT C T B yiom H M H  CTeneHH HepaBHOMepHOCTH K p y ­
T H m e r o  M OMeHTa Ö m = 1 0 ° /o .  3 t h  3HaneHHH a  ö h a h  ycAOBH O n p H - 
HHTbi 3 a  B ep xH H e n p e A e A b i y c T o ftm iB o ft  p a ß o r a  AB H raTeAH  h o ß o -  
3H aneH bi a n j>-

SKOHOMHHHOCTb ABHraTeAH OAeHHBaAaCb nOKa3aTeAeM MHHH- 
MaAbHblX yAeAbHUX HHAHKaTOpHblX paCXOÄOB TOnAHBa gi  min H 
napaM eT poM  A a g ,- .  TIocAeÄHHft npeA C T aB A H eT  co ß o ft  Anana30H  H3- 
MeHeHHH a ,  b  n p e A e n a x  KOTOporo 3iia>ieHHH g { npeßbim aiO T B enn- 
HHiiy gi  min n e  ß o A e e  to m  Ha 1 0 % .

T oK C H m iocT b  O T p aß oT aB A iH X  ra 3 0 B  ou ,e iiH B a A a cb  n a p a M e T p o M  
Aaco, npeA C T aB A H iom H M  c o ß o f t  A n a n a 3 0 H  H 3M eneHH ii a  (b  n p e -  
AeAax ycTOÖHHBOH p a ß o T b i )  n p n  c o A e p x a H H H  CO, 6 a h 3k om  k 
iiyAio.

Ha p H A e H a r p y 3 0 iH b ix  p eK H M O B  ou e H H B a A a cb  n e p a B H O M e p n o cT b  
p a ß o r a  A B H raTeA H  n o  n o K a 3 a T e A io  8^ .  C p a B H e n n e  K p n B b ix  Öm h 
i n  n o K a 3 a A O  HAeHTHAiibift x a p a K T e p  h x  npO T exa iiH H  h  no3BOAHAO 
a a h  cpaB H enH H  orpaHHHHTbCH n a p a M e r p o M  Ö M .

BAHHH He HHTeHCHBnocTH pacnbiA H B aH H H  Ton A H B a h x a p a K T e p a  
p a cn p eA eA eH H H  e r o  n o  cen eH H io  n oT O K a H C C A eA O ßaA ocb  b y c n o B ii -  
HX CTa6HAH3HpOBaHHOH nO AaAH  T on A H B a.

C k o p o c th  B03Ayxa y k p om ok  p a cn b iA H T eA efl O TAnnaAH Cb n a  Ma­
A b ix  H a r p y 3 K a x  b  n p e A e A a x  o t  3B yK O B bix (B a p H a n T b i a, 6)  a o  
npaK T H necK H  H yA eB b ix  (B a p H a H r a  a , e ) .  K p o M e  t o t o ,  B a p n a H T  a 
o ö e c n e n H B a A  3H an H T eA bH yio  npoTH nceH H O C Tb y q a c T K a  H H T encH B iio- 
ro pacnbiA H B aH H H  (55 m m ) .

P a 3 A H H H b ift  x a p a K T e p  p a c n p e A e A e H H H  T o n A H B a  n o  c e n e i iH io  n o -  
T O K a o ö e c n e H H B a A C H  A ß y M H  B a p n a H T a M H : B a p n a H T  s  —  n e ß A a r o -  
n p H H T H b in  (T o n A H B H a n  C T p y n  n o A a e T C H  n e p e 3  6 o K O B o e  o m e p c T H e  
J K H K A ep a  B CTCH K e C M eC H T eA bH O H  K a M e p b l ,  CH M M eTpH H H O  OTHOCH­
T e A b H O  p a 3 B e T B A e n H H  BnyC K H O H  T p y 6 b i ) ,  B a p n a i i T  a  —  o n T H M a A b -  
h u h  (T o n A H B H a n  C T p y a  n o c T y n a e T  K o im e H T p H M n o  B X O A n o M y  o t -  
B ep cT H io  A p o c c e A n p y i o m e r o  K a n a A a ) .

TaKH M  o ö p a 3 0 M ,  B a p n a H T  a  o 6 e c n e liHBaA O A H O B peM em io naH B bi- 
r o A n e ftm H e  yCAOBHH a a h  t o h k o t o  pacnbiA H B aH H H  T on A H B a h p a n -  
n o M e p H o r o  p a cn p eA eA eH H H  e r o  n o  c e n e iiH io  n oT O K a, a  B a pn aH T  e  c  
T e x  * e  no3HU,HH npeACTaBAH ACH  n aH M eH ee Ö A aronpH H TH biM .

C p a B H e n n e  n o K a 3 a T e A e ft  AB H raTeA H , n p o B e A e n n o e  n o  BceM  o u e -  
noH HbiM  n a p a M e T p a M  ä a h  p a ccM O T p eH H b ix  B apnaH T O B , n oK a 3 a A O  
h x  n o A H o e  co B n a A e H H e . 3 t o  M oa ceT  0 3 H a n a T b , h to  b A ßH raT eA H X  c  
pa3B H T0H  BnyCKHOH T p y ö o ft ,  n o A o rp e B O M  C M ecn , npH  M aA b ix  y r -  
A a x  OTKpbiTHH ApOCCeAbHOH 33CAOHKH H CTa6H AH 3H p0BaHH 0H  TO n- 
A H B o n o A a n e  HaÖÄiOÄaeTCH :

1. Ü H cn ep cH O C T b  T on A H B a, n o A y q a e M a n  Ha B b ix o A e  3 * e K u ,H 0 ii-  
H o r o  K a p ö io p a T o p a ,  n p n  a io ö h x  b o s m o jk h h x  b HeM ycAO BH H x p a c ­
nbiAHBaHHH, 0K a3bIB aeTCH  paBHOUeHHOH C TOHKH 3pei!H H  CTaÖHAb- 
HOCTH nOCAeAOBaTeAbHOCTH UHKAOB. n p H  HeH3MeHHOH CTeneHH H e­
paBHOMepHOCTH p a cn p eA eA eH H H  T on A H B a n o  AHAHHApaM (h to  6 h -  
a o  b o n n c b iB a e M b ix  S K cn ep H M eH T a x) p a ö o q n e  n oK a 3 a T eA H  A B H raT e- 
AH n e  33BHCHT OT Cn0 C0 6 a pacnbiA H B aH H H  TOnAHBHblX CTpyft.

2 .  X a p a K T e p  p a cn p eA eA eH H H  T on A H B a n o  ce n e iiH io  noT O K a n a  b h -  
x o A e  K a p ö io p a T o p a  n e  0 Tpax<aeTC H  n a  cra Ö H A b n ocT H  n o cA e A O B a -

np

1 , 1

1,3

1 , 2

1 , 1

1 , 0

0,9

0 ,8

9L min

^ 1

2

V >
A "<

%

0 , 2

0 , 1

0,3

4 *

0 , 1

r '

2  
• —  • •

t

• L

✓

100 ZOO 300 Ah m m pmcm

100 200 300 Ah mmpm.cm

P hc. 3 . B A H H iw e  x a p a K T e p a  T on A H ß on oA a H H  K a p ö io p a T o p a  
Ha p eryA H p oB O A H H e n oK a 3 a T eA H  A B H raTeA H :

/  — CTa6HJiH3iipoBaimaa; 2  —  necTa6qjiH3iipoBaiinas!

p a  x a p a K T e p a x  n o A a 'iH  T on A H B a b  A H (j)4>y3op i io c T O H im o r o  c e n e -
IIHH.

TpacJiHKH cßH A eT eA bC T B yioT  o  c y m e c T B e in iH X  n p e H M y m e c T B a x  
cra 6H A H 3H poB aH H oft n oA a n H  T on A H B a n o  B ceM  o u e H o m iH M  n a p a ­
M eT paM .

Ilo cK O A b K y  CTeneH b HepaBHOMepHOCTH p a cn p eA eA eH H H  TonA H B a 
n o  AHAHHApaM D %  0 K a 3 a A a c b  o a h h 3 k o b o h ,  n o A y q e iin b iH  3<jx}>eKT 
M oxceT  p accM aT p H B aT bC H  KaK CAeACTBHe ß o A e e  p a B H O M ep H oro  p a c -  
npeA eA eH H H  T on A H B a b  p a ß o n e f l  C M ecn h  n oß b im e iiH H  CTaÖHAbHO- 
c t h  e e  c o c T a ß a  b  3 a p H A a x  n o cA e A O B a T e A b iiH x  a h k a o b .

B p e 3 y A b T a T e  HCCÄeÄOBaHHH A B H raT eA eft TA3-21A n p n  M a A u x  
yrA a x  o t k p l i t h h  A p o c c e A b i io f t  3acA 0 iiK H  K a p ö io p a T o p a  y cra H O B - 
A e i io :

1. X a p a K T e p  n D A an n  Ton A H B a k  3 o n a M  A p o cce A iip o B a H H H  h b - 
a h c t c h  p e m a io m H M  (JiaK TopoM  C M eceo6 p a 3 0 B a iiH H  b  K a p ß io p a T o p e .

2 . C T aßH A H 3 aAHH n p o p e c c a  T on A H B onoA aM H  n yT eM  n oA B O A a 
JKHAKoft H e p a cn a B n ie ftcH  e r p y n  T on A H B a k  3 o n a M  A p occe A H p o B a iiH H  
y A y q m a e r  p a ß o q n e  n oK a 3 a T eA H  AB H raTeAH  3a  c a c t  n oB b im eH iiH  
BOCnpOH3BOÄHMOCTH paÖOAHX AHKAOB.
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M c c n e A O B O H M e  B 0 3 A y x o o Ö M e H a  b  M .M K p o a B T o 6 y c e  PAO-977fl 
c  n o M o m b i o  a L v e T O H a

KaHfl. TexH. HayK C. M. KyflUOB, E. A. MAJIMHMH
H A M H

A BTOMOBM.TbHblE CHCTeMbi K otiaH UH OHiipoBaH H H  B 0 3 fly x a  
M oryT  6 biTb B b in o ju ie iib i  KaK no peuH pK yaauH O H H O H  c x e M e , 

TaK n  no c x e M e  co CM euiHnaiiHCM  p e u H p K y a a u H o m io r o  B 0 3 a y x a  c 
IICKOTOpblM KOMI'ICCTBOM CBOKCTO B 0 3 fly X a . TlpH 3T0M  yH H TblBaeT-
csi, hto n p n  ö o a e e  n p o c r u x  n a e m e i ib ix  c n c r e M a x  n e p u o r o  xnna 
c b o k h h  B 0 3 fly x  B c e r a a  6 y.neT  i ip o n i iK a r b  B iiy T p b  aB T O M O önan  3a 
cneT  HH(})HJibTpanHH nepe3 H en aoT H ocT H  b  KOHCTpyKUHH K y 3 0 B a .

Ilpn pa3pa6oTKe cuereMbi KOHÄHunonnpoBaHiiH ajih MHKpoaBTo- 
6yca PA<I>-977,n, öuaa Bbiöpaiia pemipKyanmioHiian cxeMa oxaaw- 
aeiinn B03nyxa. ilnn Bbiöopa xoaoaonpoH3BoaHTeabHOCTH 3toh ch- 
cTCMbi iieoöxoauMo öbijio onpeaeaHTb npHTOK TenJia c  napyacnuM 
B03flyxoM. nocrynjieHne napy>KHoro B03ayxa npeaycMaTpiiBaaocb 
3a cneT ecTecTBennoro B03ayxooÖMeHa, oöycaoBaeiiHoro ToabKo 
AencTBHeM neTpoBoro nanopa. üencTBne He3nannTCJibnoro Tenao- 
boto nanopa (nepenaa TeMnepaTyp Memay napyauibiM n BiiyTpeH-
HHM B03AyX0M ÄJIH CHCTeM HaCTHHIIOTO KOliaHUHOIIHpOBailHH B03- 
ayxa cocTaBJineT ot 0 äo 5° npn pa3HHue OTiiocHTeabiibix Baa>Kiio- 
CTen 10— 30% ) He npmiHMaaocb bo BHHManne.

/ b i n  o n p e a e a e n n a  K oa n H ecT B a  H a p y a c H o r o  B 0 3 a y x a ,  n o e r y n a i o -  
m c r o  3 a  cn e T  H iu jiH abT pau H H , b M H K poaB T o6 y c e  PA<P-977,H, ö b ia  
npH M en en  H 3B ecT iibift b c r p o H T e a b i io f t  h aB Tope<J)pe>K epaTopH O H  
npaKTH K e aiiT paK O M eT pH 'iecK H H  c n o c o ö  [1], C y m n o c T b  stoto M eTO- 
Ä a  COCTOHT B TOM, HTO B H CnblTyeMOM  0 6 "bCMe (ß  7KHÄ0H KOM Ila- 
T e, b K y 3 0 B e  a ß T o p e ^ p n a c e p a T o p a ,  b c a a o n e  a B T O Ö y ca ) b n a n a a b -  
Hbift MOMeiiT c o 3 Ä a e T c n  M aK C H M aabno B 0 3 M 0 * H a n  n o  T e x u n K e  ö e 3 -  
o i ia c iio cT H  H3 6 biTO H nan K on u eH T pau H H  Ko r a 3 a  h 3 aTeM  n e p e 3  toh- 
n o  (Jw K CH pyeM bie n p oM ea cyT K H  BpeM eHH  H 3M epneTCH  y ö b iB a io iu a a  
KOHHeHTpaUHH 3 T 0T 0  T a3a  K k ■ i io jiy H e H H b ie  CKOpOCTH CHHaCeHHH 
K onueH T pauH H  r a 3 a -a H a a H 3 a T o p a  n o 3 B o a a iO T  o n p e a e a H T b  K oa H n e- 
ctbo B 0 3 Ä y x a , n o c T y n a io m e r o  CH apya<H b n c c a e a y e M b iH  o ö b e M .

Ilpn H3MepeHHH HHiJmabTpauHH b MHKpoaBTo6yce b KanecTBe 
anaÄH3aTopa Hcnoab30Bauncb napbi aiieTOHa BMeero oöhhho npn- 
MeiineMbix aan 3thx ueaeft ra30B C 0 2 n N2. Ilpn Hcnoab30BaiiHH 
aueTOiia ynpomaeTca MeroanKa H3MepeiiHH nmjHiabTpamiH b tom 
cMbicae, hto OTnanaeT neo6xoÄHMOCTb imiepHTb Hapyauibift $011 h 
yHHTMBaTb BJIH51IIHC ra300ÖMeHa SKCnepHMeHTaTOpOB, HaXOÄHIUHX- 
ca BHyTpn ÄBHacymerocn aBTo6yca.

OnpeaeaeHHe KOHueHTpaunft napoB aueTOHa b MHKpoaBTOÖyce 
PAO-977Ä ocymeCTBAHJiocb no üoaotJiopMHOH peaKuim [2]:
<CH3)2 CO +  3 J2 +  4 NaOH — ► CHJ3 +  CH 3COONa +  3 H20 .

npoBepeHHe HcnbiTaHHH no onpeaeaeHHio HHiJmnbTpauHH B03- 
Äyxa b MHKpoaBTOÖyce PA4>-977/4 ocyiuecTBaaaocb cneayioiuHM 
o6pa30M:

1. B Ky30Be b TeHenne 5 muh ncnapaaocb okojio 100 a apeTOiia. 
ApeTOH ncnapaan nyTeM HarpeBaiiHH Ha KanoTe aBuraTeaa aBTO- 
6yca 6aHKH c jkhäkhm apeTOHOM. HcnapeHne aneTOHa MoaceT 
ÖblTb 0praHH30B3H0 HaHÖOaee HHTeHCHBHO npHMeHeHHeM OTKpblTOH 
MeTaAAHHeCKOH eMKOCTH C ÖOabUIOH nOBepXHOCTblO, 06flyBaeM0H 
saeKTpoßeHTHÄHTopoM. 3Ta eMKOCTb ycTaHaBÄHBaeTCH b MeTaaaH- 
necKHH 6anoK 10 a , Hapya<Hue CTeHKH KOToporo aceaaTeabHo bm- 
noaiiHTb Tenaoii30ÄHpoBaHHbiMH. B öanoK 3aaHBaeTCH ropanaH bo- 
Äa ot CHCTeMbi oxaaa<ÄeHHH ÄBHraTean aBTOÖyca.

npH npoßeneHUH SKCnepHMeHTOB npHHHMaaocb Tanace Koaiine- 
ctbo apeTOna 10 a Ha 1 m3 oöbeMa Ky30Ba (MaKCHMaabiio ÄOnycrH- 
Moe KOJiHHecTBO aueTOiia 11a 1 m3 cboöoähoto o6i>eMa Ky30Ba ne 
äoäjkho npeßbiuiaTb 60 a (2]).

HccaeflonauHe B03ÄyxooÖMena aBTOÖyca (aBTOMOÖHaa) c no­
Mombio aueTOiia Moa<eT npoBOÄHTbcn ne name 1— 2 pa3 b Mecnu c 
tipoÄoaaiHTCÄbHOCTbio paöoTbi b OÄHy CMeny ne ßoaee 2— 3 <(, hto 
uo3bo.th.io H36ea<aTb nenpiiHTHOro bosächctbiih aueTOiia 11a opra- 
hh3m H ea oB eK a .

PaBiioMepnocTb pacnpeaeaeHHH napOB aueTOHa b B03flyxe Ky- 
30Ba o6ecneHHBaaacb c noMombio BeiiTHÄHTopoB CHCTeMbi oTonae- 
hhh aBTOÖyca. Okh3, Äsepu, äiokh 3aKpbiBaaHCb noanocTbio Ha 
BpeMH HCnblTaHHH. B Ky30Be nOCTOHHHO HaXOÄHÄOCb H eT bipe 3KC- 
nepHMeHTaTopa.

2. Flocae HcnapeiiHH jkhäkoto aueTOHa OTÖHpaaacb HanaabHaa 
npo6a napoB aueTOHa H3 B03flyxa aBTOÖyca. ilpoöbi OTÖnpaaHCb 
nyTeM nponycKaHHH b TeneuHe 2,5 muh 2 a B03flyxa uepe3 ÄBa no- 
caeflOBaTeabHO coeflHHeHHbix h  ycTaHOBaeHHUx b  CHer MHKpono-

ra o T H T e a b iib ix  n p n ß o p a  3 a ö u e B a  c  Ä H C rn a a n p o B a H H O H  b o ä o h . 
BpeM H  OTÖ opa n p o ö  t o h h o  ( jiH K c n p o B a n o c b  n o  c e K y iiA O M e p y.

3 . f la a e e  OTßop n p o ö  n a p o ß  a u e T O iia  o c y m e c T n a a a c H  nepe3 
2 — 5  m u h  no BpeMH Ä ßn a<e iiH H  a B TO Ö yca co  c k o p o c t h m h : u a = 3 0 ,  
v a =  6 Q, u „  =  8 0  k m / h  h  j i a  c t o h h k g  a B TO Ö yca.
. 4 . K o H u e in p a m iH  aueT O H a n o  n p o 6 aM  o n p e a e a n a a c b  b xnM U H e- 

c k o h  a a 6 o p a T o p m i n o  HOÄOcjiopMHOH peaKUH H .
P e 3 y a b T a T b i n p o B e fle m ib ix  H 3M epeiniH  n p iiB e n e iib i b  T a ß a n u e .
5 . n o  fla im b iM  i ia n a a b iib ix  K O H u e H T p a u n ü  a u e T O iia  Ko h n o  311a - 

HeiiHHM H3MCHHIOIUHXCH c  TeH eiw cM  BpeM eiiH  K o n u e H T p a u H H  a u e - 
T o n a  p a c cH H T b iB a a c n  H iH jm a b T p a u H o u iib iH  no TO K B 0 3 f ly x a  [1] :

G  =
G v Ko  12 ,8  • 60 • 2 ,3

" taÄ -
1,770

X

X l g
K k

rae G „ =  12,8 k z  —  KonimecTBo B03ayxa, iiaxoaam erocH  b  
c b o ö o ä h o m  npocrpancTB e Ky30Ba bo BpeMH Hcnbi­
TaHHH;

Ao u Kk —  K onueH T pauH H  n a p o ß  a u eT O iia  b B O .aayxe K y.iO B a b 
n a n a a e  H 3M epeiiH H  h n e p e 3  x  m u h .

6. IIo 3naiieiiHHM G, BUHHcaemibiM aan  pa3aHHiibix nepnoaoB  
BpeMenn, onpeaeaneTCH cpeaiieapinJiMeTHHecKaH BeaiiHHiia h h - 
(JiHabTpauHH G cp a a a  MHKpoaBToßyca, flBHraiomerocH co  c k o p o c ­
th m h : v a= 0 ,  u a= 3 0 ,  v a = 6 0 ,  u „ =  80 km/h.

7 . Pe3yabTaTbi H3MepeiiHii Ko, K k ,  T h pacneTiibie BeaHHHHbi

—  , G  11 G cp n p iiB c a e i ib i  b  T a 6 a im e .
K k

CKOpOCTl» 
aBToßyca 

B KM ;U

K k
B M 3 jM 3

a*3
*
a

* 0

Kk
G b ut]n G c p

B K tl'l

300 15 10,68 121
310 17,5 10,32 102,8

30 3200 300 25 10,68 12,9 94
200 27 16 19

2100 5 3 168,5
6300 400 10 15,75 212

400 15 15,75 141,2
60 1200 5,5 5,09 228 188,7

6100 110 13,5 55,4 228
100 20,5 61 155

1000 3 5 411
400 10 12,5 194

5000 400 13 12,5 149,2
80 100 20 31,3 132 204

70 25 71,5 131,5
1320 3 1,21 49,5
780 7 2,105 82

27* 600 620 11 2,58 66 67.7
260 19 8,15 73,4

* I'opOÄCKOC aBl!>KCimC.

H o  a a m ib iM  T a ß a n u b i n o c T p o e u b i  rpaiJiHKH 3aBHCHMOCTH B 0 3 a y -  
XOnpH TOKa OT CKOpOCTH a B H »e ilH H  M HKpOaBTOÖyCa G — f ( v a) 
( p n c .  1 h 2 ) .  X laH  yca oB H H  cto h iik ii M iiK p oa B T O Ö y ca  B 0 3 a y x o o ö -  
Men o t  aeiicT B H H  B eT p a  ( a i < l  M / ce K ).  y c a o B i i o  npm iH M aeT C H , KaK 
n p n  aBHJKeiniH aB T O Ö yca  c T a K oii * e  C K o p o cT b io .

Z la a e e  a a n  n o a y H e in ib ix  rpa4)H K O B H 3M eHeiniH  B 0 3 a y x o o Ö M e n a  
B 33BHCHMOCTH OT CKOpOCTH ÄBHJKeHHH a B T O Ö yca  IiaXOÄHTCH a i ia -  
.THTHHeCKaH 3aBHCHMOCTb. B .a n  MHKpOaBTOÖyCa 3T a  33BHCHMOCTb
M om eT  ö b iT b  n p e a c r a B a e n a  b  c a e a y io m e M  B H ae: 
a a n  C K op ocT e ft  0 — 6 0  k m / h

G =  3 ,14  va (npflMan A B  Ha pnc. 1). 

a a a  C K op ocT e ft  60— 80 k m / h  

G  =  —  0,01675 v 2a +  3 ,1 4 u a +  60 ,2  (KpuBaa B C  Ha pnc. 1).
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* KZ/H

ÄH aJIH3 KpHBOH (pH C. 1) HO- 
K a 3 b iB a eT , h t o  H H cjw jibT pam iO H - 
HHH B 03Ä yX 00Ö M eH  MHKpOaBTO-
6yca PAO -977/l M O * e T  ö u T b
n p eÄ C T a ß fleH  ycAOBHO B 0 3- 
A y xooÖ M eH O M  n e p e 3  3 k bhb3*  
jieH T H oe  K p y r j i o e  O T B e p c in e  p a 3 -  
M ep oM  d BKB = 5 8  m m  (ä jih  
G =3,14oa h  6 e 3  y n e T a  n o T e p b ) .

Ha 0 C H 0 B 3 H H H  pH C . 2 MOJKHO 
C H H T aT b, HTO B 0 3 A y X 0 0 Ö M e H  n p H  
ro p O Ä C K O M  ÄBH JKeHH H M H K p o a B - 
T o 6 y c a  c o  c p e A H e f i  c x o p o C T b io  
v a= 2 7  km/h n p H M e p H O  H a x o A H T -  
ch H a  o a h o m  y p o B H e  h p a ß e n  
70 /ca/n.

E ca h  yn ecT b , h t o  H opM a n o -  
AaHH CBeacero B 0 3 A y x a  Ha o a h o -  
r o  H & n o ß e K a  m o jk c t  ö b iT b  
6  k z / h  ( 5  M 3/h  n p n  yaeJibH O M  
B e c e  B o s a y x a  1,2 k z / m 3) h HBAH­
eTCH B n o jiH e  A on ycT H M O Ü  c  r a -  
nieilHHCCKOH TOHKH 3peHHH ÄJIH 
KpaTKOBpeMOHHOrO npeßblB aH H H  

B CnOKOHHOM COCTOHHHH HeJIOBeKa {3], TO B 0 3 Ä y X 0 0 6 M eH  70 kz/h 
ä j ih  10 n ejiO B eK  HBJineTCH ÄOCTaTOHHbiM. O rc iO A a  T a K * e  C A eA y- 
CT, HTO n p iIM en eH H e peUHpKyAHUHOHHOH CHCTeMbl KOHÄHUHOHHpO- 
BaiiHH B 0 3 Ä y x a  ä ä h  M H K poaB T O Ö yca  PA4/-977/1, B n oA H e o n p a B A a -  
h o . C n cT e M a  KOHÄHUHOHnpoBaHHH B 0 3 Ä y x a  ycTaH aB JiH B aeTC H  n a

ü K r / v

180

150

1 2 0

90

60

30

0

B i

/
/

/
/ a

20 90 60 va km/h

P h c. 1. H 3MeHeHne B03Ayxo- 
oöMeHa B Ky30Be MHKpOaBTO- 
6 y c a  P A < t-9 7 7 /l npH  pa3AH H - 
H bix CKOpOCTHX eTO ÄBHHCeilHH

80

6 0

9 0
10 19 18 ' t  MUH

P hc. 2. B o 3 Ä y x o o 6 M e H  b K y 3 0 B e  aBTO - 
6yca  PA<i>-977/l n p n  hm ht3uhh r o p o A -  
ck o to  ÄBHHceHHH (v a= 2 7  k m / h ):  abh - 
aceHHe 2,5 m u h , ocTaHOBKa 0,5 m u h , bo 
BpeM H KOTOpOH 60K 0B 3H  Ä B e p b  c a A o n a  

OTKpbiBaeTCH Ha 10 ceK

cepHHHOM aBTo6yce, Ha KoiopoM  ääh  CAynan aßapHH b koiiah- 
UHOHepe ÄOÄJKIIbl 6bITb COXpaHeHbl OTKpUBaiOLUHCCH CpOpTOHKH H 
ÄH3K.

JIH TEPA TyPA
1. I I l KÄOBep A . M., B a C H Ä b e B  B. 4>„ Y i u k o b  <I>. B. 

OCHOBbI CTpOHTeÄbHOH TenÄOTeXHHKH. H3A‘ BO ÄHTepaTypbi no
CTpoHTeÄbCTBy h apxHTeKType, 1956.

2. B bi x  o b c  k a h M. C., r  h h 3 6 y p r C. JI., X  a a h 3 o-
b a O. JI. MeTOAbi onpeAOAeHHH BpeuHux BemecTB b B03Äyxe. 
H3ä -bo «MeÄHUHHa», 1966.

3. P y 6 h h 3 M. KoHÄHUHOHHpoBaiiHe B03Äyxa b noÄ3eMHbix 
coopy*eHHHX. H 3ä -bo ÄHTepaTypu no CTpoHTeÄbCTBy, apxHTex- 
Type H CTpOHTeÄbHbIM MaTepHaAaM, 1963,

YUK 629.114.795

C a M O x o f lH a s  A M H O M O M e T p H n e c K a s i m c h u h h c i  c  m r o B b iM  y c n / in e M  a o  10  t

Kawfl. rexH. HayK T. A . KPECTOBHHKOB, B. M. flEByHHHKOB, KaHfl. TexH. Hayn C. A . ÜJyKJlHH 
H A M H

TI JIH H C C JIE JIO B A H H H  b33hmoäghctbhh ÄßHiKHTeAH c on op - 
HOH nOBepXHOCTbK) H 3KCnepHMeHT3AbH0r0 OnpeÄSÄeHHH THTO- 

BHX KaneCTB KOAeCHblX H ryCeHHHHblX M3IHHH B pa3ÄHHHbIX ÄOpOJK- 
h h x  ycÄOBHHX HcnoÄb3yiOTCH cneuHaÄbHbie ÄHHaMOMeTpHHecKHe 
MaiHHHbl, C03ÄaiOmHe TOpM03HyiO CHAy Ha KpiOKe H OCHameHHble 
neoßxoÄHMOH H3MepHTeAbHOH annapaT ypoö.

B HaCTOHUiee BpeMH H3BeCTHbI ÄHHaMOMeTpHHecKHe MaiHHHbl c 
MeXaHHHeCKHMH, 3AeKTpHHeCKHMH, THÄpOOOT>eMHbIMH H B03ÄyUIHbI- 
MH T0pM033MH. KaiKAaH H3 3THX T0pMO3HHX yCT3H0B0K He CBO- 
öoÄHa ot HeÄOCTaTKOB. CTa6HAbHOCTb pa6oTU MexaHHHecKoro 
TopM03a saBHCHT ot ckopocth BpaiueHHH 6apa6aHa h TeMnepaTy- 
pbi TpymeflcH napbi. 3AeKTpnnecKne TopM03a c  to pm o3hhmh  reHe- 
paTOpaMH H raCHIIIHMH COnpOTHBAeHHHMH OTÄHHaiOTCH OTHOCHTeAb­
HO öoAbuiHMH pa3MepaMH h BecoM arperaTOB, HeoöxoAHMOcrbio 
HMeTb HaACHCHoe SKpaHHpoBaHHe 3AeKTpoH3MepHTeAbHoro o ö o p y - 
ÄOB3HHH. 3KCnAyaTaU.HIO THÄpOOÖ'beMHblX T0pM030B yCÄOJKHHIOT 
KOAeöaHHH bh3kocth Macna b paöoneM  ÄHana30He TeMnepaTyp, n o- 
BblineHHbie TpeÖOBaHHH K HHCTOTe MaCAa, HeOÖXOÄHMOCTb B THÄ- 
paBAHHecKoö annapaType bmcokoto AaBAeHHH c 6oAbuiHMH npo-
XOÄHblMH CeneHHHMH, HeÄOCT3TOHHaH MOIUHOCTb THÄpOOÖbeMHblX 
HacocoB. Bo3ÄyuiHbie TopM03a H3-3a TpyÄHOCTeö peryAHpoßaHHH 
TopM 03iioro MOMeHTa, 6oAbuiHX raöapHTOB h CHAbHoro rnyMa npn 
p a ö o x e  HcnoAb3yiOTCH AHinb b HCKAiOHHTeAbHbix CAynanx. 
B H A M H  pa3pa6oTaHa ÄHHaMOMeTpHHecKan MauiHHa cpeAHefi 
MOUIHOCTH (300— 500 A. C.) C THÄpOÄHHaMHHeCKHM T0pM030M, KO- 
Topbift HMeeT npeHMyiuecTBa nepeÄ TopM033MH, npHMeHHBUiHMHCH 
äah  3 toh  ueAH paHee.

CaMOxoÄHan ÄHHaMOMeTpHHecKan MauiHHa H A M H -C H M -01  c  
THÄpOÄHHaMHHeCKHM T0pM030M BblnOAHeHa Ha 6a3e aBTOMOÖHAH 
M A 3-50 1  c  KOAeCHOH (JiopMyAoft 4 X 4 .  Elpn stom  b KOHcrpyKUHio 
aBTOMOÖHAH BHeCeHbl CAeUyiOIUHe OCHOBHbie H3MeHeHHH:

yCTHHOBAeH THApOÄHHaMHHeCKHft TOpM03 C CHCTeMOH nHT3HHH 
H OXAaiKAeHHH, pe>KHMHOH KOpOÖKoft nepeAaH H npHBOÄOM;

na nepeuHHe KOAeca yeraiioBAeHbi ihhhh yBeAHHeiiHoro npotjin- 
ah (15,00— 2 0 " ) ,  a Ha 3aÄHHe —  apoHHbie (1 3 0 0 X 7 5 0 ); 

ycTaHOBAenw KOMnAeKT H3MepHTeAbHofi annapaTypbi, THTOBaa 
AeöeÄKa nepeAHero pacnoAOUceHHH h uonoAHHTeAbHoe oöop yu oB a - 
HHe.

rHÄpOÄHHaMHHeCKaH T0pM03H3H yCTaHOBKa npHBOÄHTCH B Aeft- 
CTBHe OT pa3Ä3TOHHOH KOpOÖKH aBTOMOÖHAH KapAaHHblM B3A0M. 
JIaH 3T0T0 nepBHHIIblH BaA pa3Ä3TOHHOH KOpOÖKH yÄAHIieH, Ha ero  
33ÄHeM KOHUe Hape3aHbI IHAHUH H BBeAeHa 33ÄHHH KpbiuiKa c 
caAbHHKOM. 3aAHHÖ KOHeu KapAaHHoro Baaa npncoeAHHeH k b to - 
pHHHOMy BaAy pencHMiioii KopoÖKH nepeAan, oöu eu n n en hoh b oäh ii 
arperaT c  THÄpOÄHHaMHHeCKHM TopM03OM. BbiöpaHHan H3 ycAOBHH 
CKopocTHbix B03MO>KHOCTeH HcnbiTyeMoro h3äcahh nepeAaHa pe- 
jkhmhoh KopoÖKH AHHaMOMeTpHHecKOH MauiHHbi BKAioqaeTCH nepeA 
HanaAOM onuT a. BAarouapH pa3AaTO>iHOH h pencHMHOft KopoÖKaM 
AHHaMOMeTpHHecKOH MauiHHbi noAyqeH AecHTHCTyneHHaTbifl npn- 
b oä  rHÄpoAHHaMHuecKoro TopM03a, oöecnenHBaioiuHH noAHoe hc- 
I10Ab30BaHHe pa3BHBaeM0ro TOpM03HOro MOMeHTa B UIHpOKOM AHa- 
na30He CKopoCTeft (1— 75 k m /h ) .  MaKCHMaAbiibift T0pMO3nofl mo- 
MeHT yCT3H0BKH n o yCAOBHIO HaAeiKHOH paÖOTbl peiKHMHOH Ko­
poÖKH (3 M 3 -2 0 4 ) orpaHHHeH bcah ahh oh 100 Krm.  MaKCHMaAbiioe 
TopM03Hoe ycHAHe orpaHHHeHO npeAeAOM ch a u  th th  AUHaMOMeT- 
pHHeCKOH MalHHllU nO CUenAeHHIO C OnOpHOH nOBepXHOCTbK)
(10,0— 10,5 t ) .

r HAp0T0pM03, pa3paÖOT3HHUH Ha OCHOBe T0pMO3a M A H -JIE -4 , 
COCTOHT H3 pOTOpa H CTaTOpa (pHC. 1).

Ha BaAy poT opa npn noM oiun A ßyx TaHreHUHaAbHbix innoHOK h 
ABy x  cronopHUX raeK 3aKpenAeHU H erape AHCKa, hmcioiuhx aah  
yBeAHHeHHH TpeiiHH O BOAy ÖOAbHIOe HHCAO CKB03HHX OTBepCTHH. 
K ohuu  poTopa onnpaiOTCH na niapHKonoAuinnHHKH, ycTaHOBAeH- 
Hbie b öokobux  KpbiuiKax TopM03a. n ep eA  Ka>KÄbiM uiapHKonoÄ- 
UIHnHHKOM c  BHyTpeHHefl CTOpOHbl TOpM03a yCTaHOBAeHbl ÄB3 
CaAbllHKOBUX ynAOTHeHHH, MeHCAy KOTOpbIMH B ÖOKOBOH Kp bl HI Ke 
TOpM03a ÄAH OTBOAa npOCOHHBUieHCH Hepe3 CaAbHHKH BOAbl npo- 
CBepAeHbl OTBepCTHH. KOHeu pOTOpa C nOMOIUbK) UIAHUeB con p a- 
xceH c  nepBHHHUM B3A0M peiKHMHOH KopoÖKH nepeuaH.

CTaTOp COCTOHT H3 HenOÄBHHCHblX ÄHCKOB, yCTaHOBAeHHblX B KO- 
acyxe, k KOTopoMy cthhchhmh öoathmh  npHKpenAeiiu öoKOBbie 
KpblLHKH. BoKOBUe nOBepXHOCTH HenOÄBHJKHUX ÄHCKOB ÄAH yßeAH- 
HeHHH TpeHHH O BOAy BUnOAHeHbl pncjlAeHblMH H HMeiOT OTBep­
CTHH, cooöiuaion iH e noA oera  CTaTOpa MejKAy coöoh. B öokobux  
KpuuiK ax äah  OTBOAa bo ä h  H3 T0pM03a HMeiOTCH paAHaAbHO pac- 
noAOHceHHue BunycKHue okhb , KOTopue nepeKpUBaioTcs CKOAbaa-
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B CBH3H C 3THM M aAblH (O XASIKAaiO IU H H ) KO H Typ CHCTeMbl 
OXJiaJKAeHHH TOpM03HOH yCTaH O BKH  MOJKeT oßeCneH HTb CKOAb 
yrOÄHO Ä JiH Te a b H yio  p a ß o T y  to p m o 3 h o h  y c ra H O B K H  H a HOMHHaAb- 
hom pe>KHMe (450 a. c . )  n p «  T e M n e p a T y p e  O K p y w a to m e ro  B 0 3 a y x a  
n o  K p a fln e ft  Mepe ä o  40°.

B o j i b m o ü  (n H T a r o n iH f l )  K O H T yp  ( c n j i o u i H b i e  C T p e A K H ) CH CTeM bl 
o x jia > K Ä e H H H  n a n n n a e T c a  b K o p n y c e  K A a n a H a  4 ( p n c .  2), O T K y a a  • 
» H Ä K O C T b  n o  T p y ß o n p o B O A y  n e p e 3  K p a n  5 n o c T y n a e T  b r n A p o T o p -  
mo3 6.  I l e p e A  b x o a o m  b r H A p 0 T 0 p M 0 3  n n T a T e A b H b ie  T p y ö u  H M e io T  
p a 3 p b iB  ä a h  n o A C O c a  B 0 3 A y x a  b K p y r  rm p K y A H U H H , h t o  H e o ß x o a H -  
mo a a h  n e H T p a A H 3 a u ,H H  H a c o c H o r o  A e flcT B H H  T o p M 0 3 a  h  o ß e c n e n e -  
HHH yCTOHHHBOH eT O  p a Ö O T b l.

ÄHAKOCTb, BbiTexaiomaH H3 TopM03a, nonaAaeT b aonoAHHTeAb- 
IlblH' (KOMneHCaHHOHHblfl) 6aK 7, HMeiOlAHH eMKOCTb 23 A,  OTKyAa 
ona uenTpoöe>KiibiM nacocoM 8  oTKaHHBaeTCH b 6aK 1. B ßane /  
ropanaH »HAKocTb H3 TopM03a CMeuiHBaeTca c  x o a o a h o h  
>KHÄKOCTbio H3 paAfiaTopoB, Tepaa cbo k) TeMnepaTypy.

K o p r a n a M  y n p a B A e n n a  TO pM 03H oft y c T a n o B K o ft  o t iio c h t c h  pu-

milMH peryjm pO B O H H blM H  3aCAOHKaMH, COeAHHeHHbIMH M O K A y c o -  
6oft n o n e p e a n b iM  B a a o M  c  y K p e n A e n n b iM  Ha neM  uiT ypB aA O M  y n ­
paBAeHHH. n p n  n epeM em eH H H  3acAOH OK  B H yT pb T o p M 0 3 a  t o a ih h -  
Ha c o 3 A a io m e r o c H  b o a h iio t o  K O A bua B 0 3 p a cT a e T , h t o  npHBOAHT K 
yBeAHHeHHIO T 0 p M 0 3 H 0 r0  MOMeHTa.

rip H B O A  a rp e ra T O B  CHCTeMbl nH TaH H H  h  oxaa>KAeH H H  rH A p o T o p - 
M03a o c y m e c T B A H e T c a  o t  KOHna p o T O p a , rA e  n p n  n o M o m n  rnnonKH  
noca>KeHa B T y A K a . K B TyA K e  n p a K p e n a e n a  K a p A a H H a a  n e p e A a n a , 
c o o ö m a ro m a a  B p a u ta T e a b H o e  ÄBH JKeHne ueH TpaJibH O M y n iK H B y  c h -
CTeMbi o x A a jK A e iiH a  (b n epB O iian aA bH O H  KOHCTpyKUHH u ik h b  H a ca - 
JK H Baaca Ha B a a  T 0 p M 0 3 a , KaK n oK a3aH O  Ha p n c .  1 ) .  U eH T paA b H bift 
u ik h b  n ocpeA C T B O M  K JiH H opeM eH iioH  n epeA aH H  coeA H H eH  c  T p eM a 
H acoca M H  ( p n c .  2). C n c r e M a  3 a n p a B a a e T C a  b o a o h  h a h  a n T H ^ p n -  
30M n e p e 3  ropA O B H H y o c h o b h o to  6 a K a  1 ,  H M e ro m e ro  eMKOCTb 
300 a.

C n c T e M a  p a ß o r a e T  c a e a y io m H M  o ß p a 30 M . > K n A K 0 C Tb  H3 o a K a  i  
n o c r y n a e T  b p a A n a T o p u  2, O TK yA a ueHTpoßencH biM H  H aco caM H  3 
n o A a e T c a  b K o p n y c  p e ayK U H O H H o ro  K A a n a H a  4, p a 3 M e m e iiH o ro  
BH yTpH  6 a K a  1 . H 3  K o p n y c a  K A a n a H a  n a c r b  jk h a k o c t h  nepe3 K p a n  
o rp a H H H e n n a  p a c x o a a  5 n o A a e T c a  b TH ApoTopM 03 6, a n a c T b , n p e - 
OAOAeB ycH A H e  K A anaH H oft npy>KHH bi, n o c r y n a e T  o ß p a r a o  b 6 a K , 
3aM biK aa M a a b in  KO H Typ u u p K y A a u H H  (u iT p a x o B b ie  C T p e A K n ). ü a -  
paw eT p b i CHCTeMbl n o a o ß p a H b i T a K , h t o  n a  ak>6om  p aßo neM  pe>KH- 
Me yCTaHOBKH npOH3BOAHTeAbHOCTb HaCOCOB 3 3HaHHTeAbHO n p e - 
B b iiu a e T  H eoßxoAH M bift p a c x o A  jk h a k o c t h  ne p e 3 rH ApO TopM 03 6. 
C  n o M o m b io  K A a n a H a  4 noA A epJKH BaeTCH  n o cT o aH H o e  H36biTOHHoe 
AaBAeH He » h a k o c t h  n e p e a  KpaHOM o rp a H H H e iiH a  p a c x o a a  5, h t o  
HeOÖXOAHMO AAH HOpM3AbHOH paÖOTbl rHApOÄHHaMHHeCKOTO TO p- 
M 03a. BeAH H H H a a r o r o  aaB A eH H H  (0,25— 0,35 nr/CM2) o ö y c a o B A H - 
B a e T c a  H aTaaieH H e M  n p yacH H bi K A a n a H a . P a c x o a  jk h a k o c t h  nepe3 
p a a n a T o p H  3HaHHTeAbHO n p e B b iu ia e T  ee p a c x o a  ne p e 3 r a a p o T o p - 
M03. B A a r o a a p a  STOM y n e p e n a a  T e M n e p a T y p  jk h a k o c t h  b r n a p o -  
T0 pM 03e MOJKeT 6 bl Tb B HeCKOAbKO p a 3  ßOAbUie OÖyCAOBAeHHOTO 
p a a n a T o p a M H  M aKCH M aAbH oro T e M n e p a T y p H o ro  n e p e n a a a  ( 8 °) .

. r H A p o T o p M 0 3  b c ß o p e  c  pc/KHMHOH KopoÖKoft nepeaaH

■iar nepeKAioHeHHa n e p e a a n  pejKHMHOÜ KopoÖKH n e p e a a n , u iT yp- 
BaA peryAHpOBOHHblX 3aCAOHOK TOpM03a H Tpn peryAHpoBOHHbix 
KpaHa, ycTaHOBAeHHHX b T p ex  napaA A eabH o pacnoA oaceH H bix n n - 
TaTeAbHblX T pyßaX  TOpM03a. IÜTypBaAOM peryAHpOBOHHblX 3aCAO- 
h o k  9 ocym ecT B A aeT C a npeA ßapH TeA bH oe ( r p y ß o e )  p eryA H poB a- 
HHe T0pM03HOT0 MOMeHTa TOpM03a, peryAHpOBOHHbIMH KpaHaMH—  
ß o a e e  TOHHoe.

npH Ö O paM H  KOHTpOAH paßO Tb l T0pM 03H 0H  yCTaH O BKH  CA yJK aT 
M 3H0M eTp AaBAeHHH JKHAKOCTH Ha BXOAe B TOPM 03 10, A B a  T e p - 
MOMeTpa 11 y K - 1 6 ,  o a h h  H3 k o t o p h x  n o K a 3 b iB a e T  T e M n e p a T y p y  
> k h a k o c t h  n a  B x o a e  b TOpM 03, a p y r o i i  H a B b ix o a e ; T axoM eT p, n o -  
Ka3blBaiO IAH H  HHCA3 o ß o - 
POTOB pOTOpa TO p M 03a;
CTpeAOHHblH n p H ß o p  « C k O - 
pO CTb», yK a 3U B a iO m H H  
CKOpOCTb B k m /h , npH KO- 
TOpOH npOBOÄHTCH H Cnbl- 
T3H H H  (nOACOeAHHeH K 
«n u T O M y » K o a e c y ) ; e rp e - 
AOHHblH n p n ö o p  « C h A 3  TH - 
TH », npHCOeAHHeHHblft K 
Tu ro B O M y 3B e H y h n o K a - 
3bIBaiOUIHH CH Ay THTH H3 
K p io K e  n c n b iT y e M o ro  a B - 
TOMOÖHAH.

Bce n p n ß op b l KOHTpO- 
JIH, 3 a  HCKAIOHeHHeM MaHO- 
M eT pa  aaBA eH H H  > k h a k o - 
CTH H a BXOAe B TOpMOS,
CMOHTHpOBaHbl H a cneiiH -

Phc. 2. npHHnnnHaAbHaH 
cxeM a CHCTeMbl nH TaH H H  h 
OXAa>KAeHHH THApOTOpMO- 

3a
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9
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a^bHOM m HTKe KOHTpojibHbix npH6opoB, pacnoÄOJKeHHOM c npa- 
Bo ii c ropo H b i o n e p a ro p a .

H TOÖbl yM eH blU H Tb COnpOTHBÄeHHe ÄBHJKeHHIO ÄHHaMOMeTpHHe- 
c k o h  M auiH H bi n pH  p a 6 o T e  Ha pa3ÄH H H bix r p y H T a x , a  T a K xce  n o B b i-  
CHTb e e  c u e n H b ie  K a n ecT B a  Ha t o p m o 3 h o m  p e n u iM e  h  n p o x o Ä H -  
MOCTb n pH  ÄBHJKeHHH CBOHM XOÄOM, H a 33ÄHH X KOÄeCaX yCTaHOB- 
neH bi a p oH H b ie  i u h u h .  H cn biT aH H H  Ä H H aM O M erpH H ecK oö M auiHHbi 
n o K a 3 a j in ,  h t o  b  p e 3 y n b T a T e  npHMeHeHHH a p oH H b ix  u ih h  He TO Äb- 
k o  yM eH biu aeT C H  con p oT H B J ie iiH e  e e  ÄßHJKeHHio h  yBeÄHHHBaiOTCH 
T H roB b ie  B03M0>KH0CTH Ha m h t k i ix  r p y H T a x  ( n a x o T e ,  neC K e H T. n . )  
b  2 — 4  p a 3 a ,  h o  h  cym eC T B eH H O  c u m K a e T c n  HyBCTBHTejibHOCTb Ma- 
uiH iihi k  iiepoBH OCTH M  h  H eoÄ H opoH H O C Tii r p y i iT a .

riepeniiHH ßytjiep ÄHiiaMOMeTpHnecKoft MauiHHbi 3iiaHHTenbH0 
ynpoHiieH no cpaBHeHHio c 6y(})epoM 6a30Boro aBTOMoöiiJiH h cnaö- 
Hien najibpeM äjih KpenÄetinn THroßoro 3BeHa. H a n m a e  na 6y<J>e- 
pe ÄonoHHHTeÄbHoro 6yKCHpHoro KpiOKa no3BO.iHeT npn neo6xo- 
ÄHMOCTH H3MeHHTb TOHKy npHÄOJKeHHH T0pM03H0H CHÄbl nO BblCO- 
Te. B KOMnÄeKT OÖOpyÄOBaHHH MauiHHbi BXOÄHT JKeCTKHH 6yKCHp 
h  t h 6 k h h  Tpoc. KorÄa HeoöxoÄHMo HMeib onpeÄeÄeiiHbift yroÄ na- 
KÄ0H3 T0pM03H0H CHÄbl, THÖKHH TpOC MOJKeT ÖbiTb OTperyÄHpOBail 
no ÄÄHHe cneuHaÄbHoii CKo6oft-3a>KHMOM.

T n r o B a n  Ä e ß e Ä K a  n p e Ä n a 3 H a u e n a  ä ä h  on p eÄ eÄ e iiH H  co n p o T H B - 
ÄeHHH 6 yKCHpOBaHHIO H C nblTyeM blX  H3Ä6ÄHH Ha MHIIHMaÄbHOH CKO- 
pOCTH. r lp H  3T0M  H C nblTyeM O e H 3ÄßÄHe nOÄTHTHBaeTCH H epe3  6 ä 0 K 
K 33T0pM 0>K eH H 0H  pyHHbIM T 0 p M 0 3 0 M  ÄHliaMOMeTpHHeCKOH M3UIH- 
n e ,  a  K p ioK  T p o c a  npH K penÄH eTC H  k  T a roB O M y  3B eH y, yeraH O B Ä eH - 
n o M y  Ha 6 y c j)e p e  M auiH H bi. T o p M 0 3 H a a  rH ÄpO ÄH H aM H H ecK an y c T a -  
HOBKa h  p e rH C T p n p y io m a H  a n n a p a T y p a  CMOHTHpoBaHbi B H yT pn  K y- 
3 0 B a - ( j iy p r o H a .

C oo6uieiiH e c ncnbiTyeMbiM H3ÄeÄHeM ocyuiecTBÄHeTCH nocpeÄCT- 
b o m  MiiorojKHÄbHoro KaßeÄH, ä ä h  o6ecneHeiiHH c b h 3 h  onepaTopa 
C BOÄHTeÄHMH H3ÄCÄHH H ÄHliaMOMeTpHHeCKOH MaiUHHU npHMeHeHO 
ÄBycTopom iee neperoßopH oe ycTpoiicTBO.

B KOMnÄeKT H3MepiiTeÄbnoH annapaTypbi b x o ä h t :  Äßa o c u h ä ä o -  
rpaijia K -1 2 -2 1 ,  paßoTaiouiiix c h h x p o h h o ;  ycHÄHTeÄb 8 A H H - 7 M  c
ÖÄOKOM nHT3HHH| KOHTaKTIIbie 3ÄeKTpOH3CbI M H -6 2 |  «n H T O e»  K0 - 
neco c ÄaTHHKaMH THna « n p e p b iB a T e Ä b »  h T a x o r e H e p a T o p o M  ääh

H3MepeHHH nyT H  H CKOpOCTH ÄBHIKeHHH; KOM nÄeKT TeH30M eTpHHe* 
CKHX THTOBUX 3B eH beB  Ha M aKCHM aÄbHbie THTOBbie yCHÄHH 100, 
500, 1500, 3000, 6000 h  10000 k.T, KOM nÄeKT K o n u e B b ix  h  n p o x O Ä -
Hbfx TOKOC-beMHHKOB ÄÄH H3MepeHHH KpyTHU IHX MOMeHTOB B TpaHC­
MHCCHH; KOMnÄeKT HHÄyKTHBHblX OTMeTHHKOB OÖOpOTOB KOÄeC II 
KapÄ aH H b ix  b 3 ä o b ;  ÄaTHHK THna «npepbiBaTeÄb» ä ä h  onpeÄeÄeHHH  
HHCÄ3 OÖOpOTOB ÄBHTaTeÄH HCnblTyeMOrO H3ÄCÄHH; yCTpOHCTBO  
ä ä h  aBTOMaTHuecKOH aanncH  BeÄHHHHbi ä h h b m h u c c k o t o  p aÄ H yca  
KOÄeca H cnb iTyeM oro  h 3ä c ä h h .

OcHOBHbIM HCTOHIIHKOM nHT3HHH T e H 3 0 a n n a p a T y p b I  HBÄHeTCH 3 a -  
pH Ä H an CTaHiiHH A B -1-0230 M ouiH O CTbio 1 k b t , yK penÄ eH H aH  CHa- 
pyiK H  K y 3 0 B a  Ha cn eu H aÄ b iiO M  n O Ä p a M in iK e . K p o M e  t o t o ,  H M eioT- 
c h  Ä ß e  A onoÄ H H T C Ä bH bie aK K yM yÄ H TO pH bie 6 a T a p e u  6CT-128. ü ä h  
noÄ Ä epJK aiiH H  nocTO H H CTBa nanpHH teHHH  TOKa 220 e, B b ip a 6 aT b i- 
ß a e M o r o  3 a p H Ä iio ii  C T aH uneft, n p iiM eH en  C T a6 iiÄ H 3aT op  C . H 3  
220-075, ä ä h  n p e o ß p a 3 0 B a H H H  n e p e M e H H o ro  TOKa b  nocTO H H iib ift—  
OÄHO<Jia3HbiH Ä B y x n oÄ y n ep H O Ä H b ift  ceneH O B biH  BbinpHM H TeÄb 
BCA-111A.

B Ä on oÄ H H T eÄ bH oe  o ö o p y Ä O B a H H e  ÄH H aM OM eTpunecKO H  MauiHHbi 
b x o ä h t :  BbinpH M H TeÄb ä ä h  nO Ä3apHÄKH  aK K y M y Ä H T op oß , n p n c n o -  
coÖ Ä eH H e ä ä h  n p o H B Ä e u n n  o cu H Ä Ä o rp a M M , c n e c a p H b ifl  B e p cr a K , 
cn a Ä b H b ie  M ecT a  ä ä h  S K u n a x ia , r a 3 0 B a n  nÄ H Ta ä ä h  OTonÄeHHH K y- 
30Ba, n o Ä O rp e B a  b o ä h  n p u  (j>O T opa6 o T a x  h  t .  n . ,  6 b ä ä o h  c  C K a -  
TblM T330M.

riüÄ H blH  B e c  M auiHHbi C ÖaÄÄaCTOM COCTaBÄHeT 14 T , 3KHna>K —  
2 neÄ O B eK a (ßO Ä H T eÄ b h  o n e p a T o p ) .  M aK C H M aÄ bH an C K o p o cT b  upH  
ÄBHJKeiiHH c b o h m  x o ä o m  55 k m /h , 3 a n a c  x o Ä a  no u i o c c e  —  900 k m .

Ü H H aM O M eT pH uecK aH  M auiH H a HAMH-C/IM-Ol H cn 0 Ä b 3 0 B a Ä a cb  
b  pa3ÄH HHHX ycÄOBH HX TopM oiK eH H H  Ha npoTHJKeHHH 6 o Ä e e  HeM 
1000 m o t o - h  h  OKasanacb h b ä c i k h o h  h  yÄOÖHoft b  SKcnnyaTauHH.
O l m  O TÄ H H aeTCH  H CKÄIOHH TeÄbHO BHCOKOH C T aÖ H Ä bH O C TblO  T O p M O - 
H ce im H , c p a B H H T e Ä b n o  Ä e u i e B a  b  H 3 r o T O B Ä e in iH .

B Ä a r o Ä a p n  b o 3 m o > k h o c t h  OÄHOBpeMeHHOH p a 6 oT b i T H r o ß o r o  ä h -  
3eÄH H T 0pM 03H 0H  yCT3HOBKH M aUlH Iia MOJKeT HCnOÄb30B3TbCH 
T3K>Ke H ÄÄH HCnblTaHHH rp y 3 0 B b IX  aBTOMOÖHÄeH M3ÄOH r p y 3 0 -  
noÄ^eM H OCTH .

y f lK  6 2 9  1 1 3 .0 5 6 .2

3neKTpoHHbiH TaxoMeTp if3Tan-2>>
KaHfl. TexH. HayK A. A. KOPAEEJlbHMKOB, E. fl. PAMHH

B H H H K o M M y H M a L y

C y L U ,F .C T B y IO L L 1 ,H A l s ä c k t p o h i i h m  TaxoMeTpaM n p n c y m n  Ta­
rn e  n pii3H a K H :

1. H 3B ecTH U e n p n ßop bi paöoTaiO T Ha npHHUHne pernCTpauHH  
nepBHHHblX HMnyÄbCOB B CHCTeMe 33>KHraHHH H nOÄKÄIOHaiOTCH 
uenocpeÄCTBeH iio k  SÄeMeHTaM 3 t o h  c h c t c m h : HHÄyKUHOHHOü Ka- 
TyuiKe; npepbiB aTeÄio-pacnpeÄ eÄH TeÄio h t . n .

2. FIoÄKÄiOHeHHe n p n 6 o p o B  Ä on ycT H M O  TOÄbKO n p u  n e p a ß o T a io -  
m eM  Ä ß H ra T e Ä e  h c b h 3 3 h o  c B binoÄ H eiiH eM  6 o Ä b u io r o  KOÄHuecTBa 
o n e p a u H H , K O T o p u e  b o 6 iu ,eii c ä o jk h o c th  O TH H M aior 3 iia H H T eÄ bn oe  
BpeM H .

3. HeucnpaBHOCTb n p n o o p o B  m o jkc t  napyuiH Tb paöO T y ch c t c m h  
3aÄ iiraH H H .

4. TIoÄKÄiOHeHHe T a x o M e T p  o b  Ä O C T yn u o  ä h u h m , H M eiom iiM  c n e -  
UHaÄbHyio nOÄroTOBKy.

B Ä aöopaT opuu H3MepeHHÖ BHHHKoMMyHMauia 6 h ä  pa3pa6o- 
TaH h H3roTOBÄeH ÄÄeKTpoHHbift TaxoMeTp «3 T a n -2 »  (p n c. 1 ), h c -  
noÄb3yioiiiHH T3K>Ke npHHiinn perHCTpaiiHH HHCÄa HMnyÄbCOB b ch -  
CTeMe 3a>KHraHHH, OÄiiaKo c b o ö o ä h h h  o t  HeÄOCTaTKOB, nepennc- 
Äemibix b nn. 2, 3, 4. n p n  pa3pa60TKe npnßopa 6 h ä h  noÄOJKeHbi b 
o cu o B y  CÄeÄyiouiHe TpeöoBaHHH:

1) B 03M 0*H 0C T b noÄKÄioHeHHH upHÖopa k p a ß oT a io m e M y  ÄBH- 
raTeÄio 6e3 e r o  o c t3 h o b k h ;

2) npocTOTa h yÄOÖCTBo noÄKÄKmeiiHH n p n ß o p a , B03M0>KH0CTb 
noÄKÄroieHHH h oöcÄyjKHBaiiHH nepconaÄO M , ne HMeiouiiiM cn e-  
UiiaÄbHOH noÄroTOBKH;

3) n p n öop  ÄOÄJKeii noÄKÄKmaTbCH k cera  c  HanpHjKeHneM 12 e ;
4) HapH Äy C B03M0>KH0CTbK) BH3yaÄbHOÖ perHCTpaiiHH npHÖOp 

ÄOÄJKen no3BOÄHTb nenpepbiBiiyio 3an n cb  n p o u c c c a  H3MeHeiiHH ck o -  
pocTii BpamciiHH aBTO M o6iiÄbiioro ÄBnraTCÄH na ÄCiiTy o c iih ä -  
jrorpaijia.

TaxoM eTp « 3 T a n - 2 »  MoiKer ß b iib  noÄKÄtoHeu He to ä b k o  k 3Äe- 
MeiiTaM CHCTeMbl 3a>KiiraiiHH, ho h k ä io 6 o h  Tonne öopTOBoft ce ­
TH 3 b to m o 6 h ä h , HaxoÄHUieücH noÄ HanpniKeHHeM 12 e .  H an6oÄ ee 
yÄ oÖ H ou ToniiOH noÄKÄKjneiiHH 0Ka3HBaeTCH po3eTK a n o Ä  n e p eH o c-

n y io  Ä a M n y , K O T op oft o c u a m e i io  ß o Ä b iu n n c T B o  c o B p e M e m iu x  aBTO- 
MOÖHÄeft.

HcnbiTaHHH, npoßeÄeH H bie Ha rp y n n e  OTenecTBeiiHbix 3 b t o m o 6 h -  
Äeii (TA3-63, TA3-51; «Bonra», 3HJI-130, TA3-66), noKa3aÄH, 
h t o  aMnÄHTyÄa HMnyÄbCOB HanpniKeiiHH Ha po3eT K e ä ä h  nepeH O c- 
h o h  ÄaMnhi HMeeT BeÄHHHHy nopHÄKa 100 m b .  XapaK T epH oft oco- 
6eHHOCTbio HMnyÄbCOB nanpHJKeHHH HBÄHeTCH t o ,  h t o  o h h  npeÄ - 
craBÄHioT c o 6 o h  3 a T y x a io m y io  n o  aMnÄHTyÄe cH H ycoH Äy c n e p n o - 
ä o m  o k o ä o  30 m k c b k .  TaKHe napaM eTpbi HMnyÄbCOB no3BOÄHiOT He 
npHMeHHTb cneuHaÄbHbift (JiopMHpoBaTeÄb h  oßÄernaiOT ycÄOBHH 
nycK a H3MepHTeÄbHoro yCTpoiicTBa.

Phc. 1. BHeuiHHÖ bhä aneKTpoHiioro TaxoMSTpa «3Tan-2»
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CxeMa pa3paöoTaHnoro H3MepHTeabiioro ycTpoficTBa npHBeueHa 
na pnc. 2. TaxoMeip noAKaionaeTCH k  aBTOMOßHabHOH po3eTKe 
12 e ÄByMB npoBO^aMH. HMnyabCbi o t a c h h i o t c h  o t  i i o c t o b h h o h  c o -  
craBAHioiueH npa noMOiun KOHaeHcaTOpa C\ h noerynaiOT Ha 6a3y 
ycHjiHTejibHoro TpaH3HCTopa Th n oca e  ycnaeHHH HMnyabcu nepe3 
neno'iKy C2, Rß, Ms nycnaiOT jkayiuhh MyjihTHBHÖpaTOp, co6pan- 
Hbifl Ha TpaH3neropax T2 h  T3. KpeMHHeßbift a non Mt orpaiiHHHBa- 
eT ypoßeHb noMex, nocTynaioiuHX na 6a3y npaBoro TpnoAa Myjib-

Phc. 2. FIpHHUHnHajibHaH cxeMa taxoM etpa

T O B H Ö paT opa. /J jiH T e a b n o c T b  H M n y a b ca  M yabT H B H Ö p aT op a  o n p e / t e -  
jineTCH BejiHHHHaMH eMKOCTH C 3 h  conpoTH B JieH H H  pe3H C T O pa R\2\

t  =  — - —  = 1 , 9  M eeK , 
raax

TÄe fm ax —  MaKCHMajIbHO B03M0JKH3H HaCTOTa CAeAOBaHHH HM- 
n y a b c o B  y  aBTOM OÖnabHbix ABHraTeaeft b  a if.

M n c.n o  H M n y a b c o B  b  CHCTeMe 3a>KHraHHH m o jk iio  o n p e u e a H T b  n o  
( jio p M y a e

Tue n —  hhcjio oöopoTOB KoaeHHaToro B a a a  b  MHHyTy; 
i  —  HHCAO UHJIHHAPOB;
z  —  noKa3aTejib TaKTHOCTH ( a j i h  /inyxiaKTH oro ÄBHraTeaH 

npocToro ÄeftcTBHH 2 = 1 , Aan aeTbipexTaKTHoro

• - i ) -

IlocKOJibKy npuöop paccHHfHfiajICH Aan paöoTbi c ABHraTeanMH,
1

HMeiOmHMH HeTbipe, UieCTb, BOCeMb UHaHHApOB, Z  =  —  H CKO-

pOCTb BpameHHH «0  4000 06/MUH, TO MaKCHMaAbHble HaCTOTH CJie­
ÄOBaHHH HMnyjlbCOB C0CT3BÄH10T: AHH HeTbipeXUliaHHÄpOBOTO li—
=  1 3 3  e l f ;  u a n  in ecT H U H a H H A p oä öro  i/6= 2 0 0  e l f ,  äJ ih  b o c b m h u h a h h ä -  
poßoro fs=266 e l f .

Aamibie uaCTOTbi HBaHancb KoiiTpoJibHbiMH n p n  HacTpoÜKe Tä- 
xoMeTpa no 3ByKOBOMy reHepaTopy. JlyHineft TeMnepaTypHoft CTä- 
ÖHÄbHOCTbio oßaaflacT KOHÄeHcaTopHaa cxeMa HacTOTOMepa, k o t ö - 
pan coOpaHa na TpaH3HCTOpe T4, ycrpaHHiomeM BaHHHHe naCTOTÖ- 
Mepa Ha MyjibTHBnöpaTop, KOHABHcaTope C4, ä h o ä 3X Ms, Ms h  
MHKpoaMnepMeTpe M365. SaeMeuraMH HaerpoftKH h b a h io t c h  pe3H- 
CTopbi Riß—R lg, myHTHpyiomHe MHKpoaMnepMeTp. C pe3HCTopa 
R20 HMnyabCHoe HanpnaceHHe nOÄaeTCH Ha cxeMy 3anHCH, co6paH- 
Hyio Ha TpaH3HCTopax Ts h  T6.

CnrHaa nocTOHHHoro TOKa CHHMaeTCH c BbixOÄa SMHTTepnoro 
nOBTOpHTeÄH Ha TpaH3HCTOpe Tß H Hepe3 pe3HCT0p R30 MO>KeT ßb lT b  
noAan na raabBanoMeTp. MaKCHMaabHbift BbixoÄHOft t o k , cooTBeT- 
CTByiOmHH KpaÜHHM TOHKaM ÄHana30H0B, COCTaBÄHeT 0,6 M d .

B noaojKeiiHH nepeKaionaTeafl «Tap» erpeaKa MHKpoaMnepMeT- 
pa ycTaHaBÄHBaeTCH na cpeÄHeM aeaeiiHH h  ycTpoftcTBo 3anHCH 
BblÄaeT KOHTpOAbllblft CHTHa JI, COOTBeTCTBylOIUHft MaKCHM3AbHbIM 
HHcaaM oöopoTOB na npHHHTOM AHana30He.

ÜHTaHHe npnCopa ocymecTBaneTCH HenocpeucTBenHo o t  aBTO- 
MOÖHÄbHoft cera, npaBHJibHOCTb noaKaiOHeHHH k  KOTopoft oßecne- 
HHBaeTCH ßaarouapH HaaHHHio AHOAa Mi (npn HenpaBHAbHoft no- 
anpHOCTH noAKAiOHeHHH b  noJioaieHHH nepexaioqaTeaH «Tap» 
C T p e a x a  ocTaeTcn Ha HyaeBOM AeaeHHH). He3aBHCHMOCTb noKa3a- 
h h h  npußopa o t  BeaHHHHbi HanpHJKeHHH aKKyMyaHTOpHbix 6aTa- 
peft AOCTHraeTCH 3a cneT ncnoab30BaHHH napaMeTpHHecKoro cra- 
ÖHAH3aTopa Ha CTaÖHaHTpoHe /1.814B.

Hcnoab30BaHHe b KanecTBe h c x o a h u x  cnrHaaoB, cymecTByioiuHX 
bo Bceö CHCTeMe saeKTpooßopyAOBaHHH aBTOMOÖHaa, caeaaao B 0 3 -  
MOJKHblM npH paÖOTe C aBTOMOÖHaHMH, HMeiOIAHMH pa3aHHHyiO n o - 
anpHOCTb Maccu, noab30BaTbCH eAHHoft HiKaaoö HHAHKaTopa-Taxo- 
MeTpa.

TaxoMeTp «3Tan-2» 6bia noABeprayr KaK aaöopaTopHMM, TaK 
h HaTypubiM HcnbiTaHHHM. B  npouecce aa6opaTopHbix ncnuTaHHii 
onpeAeanaacb j i m e n H O c n  xapaKTepHCTHKa npnöopa h  b h h c h h -  
ancb TeMnepaTypubie norpeuiHOCTH. KoHTpoabHbie CHraaabi noAa- 
Baancb Ha 6a3y Tpaii3HCTOpa T i o t  3ByKOBoro reHeparopa T3-1 
npn noMoiuH cneunaabHoro ycTpoftcTBa, (jiopMnpyiomero o c tp o k o -  
neHHbie HMnyabCbi. PerHCTpnpoBaaHCb noKa33HHH HHAHKaTopa h  
t o k  Ha BbixoAe y3aa 3anncH b 3 3 bh chm octh  o t  nacTOTbi.

H3MepeHHH, BbmoHHeHHbie Ha Ka>KAOM H3 Tpex Anana30HOB, no- 
Ka3aaH, hto OTKaoneHHH ot aHHeftnoCTH He npeßoexoAHT 1%-

H aT yp H b ie  HcnbiTaHHH n p oBO A H an cb  na  A BH raT eae  TA3-63 h 3a- 
KaronaaHCb b  cpaßiieHHH noK33aHHH  n p n ß o p a  c  noKa33HHHM H CTpo- 
6 o T axo M eT pa  CT-5. H cnb iTaH H H  n o K a 3 a an , h t o  norpeuiHOCTb H3Me- 
peHHH H Hcaa oöopoTO B Ä BH raTeaH  He n peßoexoA H T  1 %  n p n  TeMne- 
p aT yp e  25°. / lo n o aH H T e a b H an  norpeuiHOCTb n p n  H3MeHeHHH TeM- 
nepaTypb i o t  — 10 a o  30° a e * H T  b  n p e A e a a x  0,5%.

C noMombio TaxoMeTpa «3Tan-2» ocymecTBanaHCb KOHTpoab- 
Hbie H3MepeiiHH, CKopocTb BpaiueHHH ÄBHraTeaH y  pHAa OTenecT- 
Beniibix aBTOMOÖHaeft (TA3-63, FA3-51, «Boara», 3HJ1-130,
TA3-66). 3th  H3MepenHH nona3am, hto noMHMO KOHTpoan CKopo- 
cth BpaiueHHH ABHraTean npnöop AaeT B03M0JKH0Cfb kocbchhum 
oöpa30M cyAHTb o paöoTe chctcmu 3a*HraHHH. PIpH HeneTKOH pa- 
6oTe saeMeiiTOß CHCTeMbi 3a>KHraHHH Ha6aiOÄaiOTCH BHÖpaunH 
CTpeaKH HHAHKaTopa.

yflK 629.

M c c f i e A C B d H H e  m  p a c n e T  H a n p s i ) K e H H O r o  c o c t o a h m s i  o ö o A b e ß

rpy30Bbix aBTOMoSuneü
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KaHfl. TexH. Hayn M. B. EAJ1AEMH
U eH T p a /ib H b m  H ayM H O -H ccneflO BaTeabCKM M  aBTOMOÖMJibHbim no/iHrOH H A M H

1.113.012.61.001.24

K o n e c

OBOJl aBTOMOÖHnbHoro Koaeca o t h o c h t c h  k  Kaaccy TOHKOCTeH- 
h u x  oöoaoneK BpaiueHHH. Bo3Ayx, HaxoAHiUHÖCH noa Aaßae- 

HHeM BHyTpu uiHHbi, noflsepraeT oßoaonKy ä b ö c t b h io  BHeuiHHX 
CJKHMalOIUHX CHa, CHMMeTpHHHblX OTHOCHTeabHO OCH BpaiueHHH H 
HMeioiuHX caojKHbift 33KOH pacnpeueueHHH no AanHe e e  oöpa3yio- 
m e ü  [ 1 ].

P a c n e T  T a K ofi oß oa oH K H , e c a n  yH H TbiBaTb ee M iio ro K p a T H y io  CTa- 
T H n ecK y io  n e o n p ta e a H M o c T b ,  a  TaKJKe caoJKHOCTb c a M o r o  n p o i})H - 
a n  o S o f la  h  x a p a K T e p a  H arpy3K H , n p e u c T a B a n e T  3H aH H T eabH yio 
T p y A H O C T b . O flH aK O , npHHHMaH BO BHHM3HHe n p n c y i u n e  OÖOÄbHM 
K o a e c  r p y 3 0 B b ix  aB T O M oß H aeft KOHCTpyKTHBHbie ocoöeH H O C TH  h 
a n a a H 3 n p y H  x a p a K T e p  Ä e iic T B y io m e ft  n a  o 6o a  H arpy3K H , n p e a c T a ß -
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18 AäTOMOÖHJlbHaä npÖMblUJJieHHÖCtb Ha i, 197Ö r.

jiaeTCH B03M0>KHbiM AaHHyio 3aÄaiy cymecTBeHHO ynpocTHTb h no- 
jiyHHTb npn stom BnojiHe yAOBJieTBopHTejibiiyio c tohkh 3peHHH 
TexHHaecKHX pacneTOB tohhoctb pe3yjibTaTOB.

IlpHMeM b KanecTBe pacneTHoft cxeMy, noKa3aHHyio Ha pHC. l,a . 
n PH aHajiH3e HanpaxceHHoro coctohhhh ÄaHHyio oßojioHKy Bpa­
meHHH uejiecoo6pa3HO npeÄCTaBHTb cocToameft H3 KOJibpa, boc- 
npHHHMaiomero BHeuiHioio Harpy3Ky hhtchchbhocth q (S )  [1], h 
UHÄHHÄpHHecKOH o6ojiohkh B D ,  KOTopaH, hcxoäh h3 reoMeTpnHe- 
ckhx pa3Mepoß h ycÄOBHH HarpyjKeHHH, M0>KeT öbiTb pa3ÄeHeHa 
Ha ynacTKH äahhhoü o6oaohkh C D ,  HcnbiTUBaiomeft paBHOMepHyio 
BHeuiHKHO Harpy3Ky hht6hchbhocth p , h KopoTKOft o6ojiohkh B C .  
cboöoähoh o t BHeuiHeft Harpy3KH.

rÄ e

= 5 : —

? : 2 L

A

S)

27 167

Be

D

B‘,

* 7
N,

H ,

Qi

%

P hc. 1. PacueTHan cxeMa oöoÄa:
a  — nonepeMHoe ceMeHHe; 6  — öopTOBan 3a- 
KpaHHa; e  — muiHH.npH'iecKaH nacTb; e  — 
ÄJiHHHaa oßojioM Ka; d —  KopoTKan oÖo^OHKa

JXjih ynacTKa äahhhoh uH.iHHÄpH'iecKoft oöoaohkh, HaxoAnmefi- 
ch noÄ paBHOMepHoft Harpy3Koft, b KanecTBe pemeHHH H3BecTHoro 
ÄH(})(l)epeHiiHaÄbHoro ypaBHeHHH ueTBepToro nopHAKa OTHOCHTeAb- 
ho (JiyHKUHH nepeMemeHHH <u {2] npHMeHeHo pemeHHe, ocHOBaHHoe 
Ha pa3ÄeiibHOM ääh KaKÄoro H3 KpaeB oöoaohkh onpeAejieHHH no- 
CTOHHHblX HHTerpHpOB3HHH, KOTopoe ÄÄH ÄaHHOTO CAynan npHHH-
MaeT bhä

(Cl slnß* +  C,cosß.*) +  ~ ( 1 )

TÄe e — ocHOBaHHe H aT ypaÄ bH oro A orapnijiM a;
CU — nOCTOHHHble HHTerpHpOB3HHHJ

p , ö  —  paÄHyc h TOÄiuHHa oöoäomkh;
p  —  BHeuiHHH HarpyaKa, cooTBeTCTByiomaH BHyipeHHeMy 

AaBÄeHHio B03Äyxa b uiHHe, b ütm;
N x —  oce ß o e  ycHÄHe, h bcäch h o paBHoe ropH30HTaAbHoft co - 

CTaBJiHiouieft N p  Harpy3KH q ( 5 ) ,  ÄeficTByiouieft Ha 6op - 
TOByio 3aKpaHHy o öoÄ a ; 

ß  —  napaMeTp, 3aBHCHmnft o t  pa3MepoB cenemiH uHAHHApa;
p , E  —  Kos4)(J)HiiHeHT n y a ccoH a  h MOÄyÄb y n p y rocra  M aie-

pHaAa;
x  —  T e x y m a n  K oop Ä H H a T a .

F la p a M e T p

ß- V '
S ( l - P 2)

p2J3 ( 2 )

H a yuaCTKe Koporeoft unjiniiÄpuHecKoft o6oaohkh peiuenne yno- 
MHHyToro ÄHcjicJicpennHajibHoro ypaBHeHHH iiejiecoaßpa3HO npeÄ­
CTaBHTb B THnepTpHrOHOMeTpHHeCKHX (jiyHKHHHX A . H . KpblÄOBa 
[3], KOTopue b AaHHOM CÄyuae 3anHinyTCH Tax:

m = A t  V l (ß x )  + A 2 V 3 (Pi«) + A 3 V 3 (ß x )  + A 4 V ,  (ß x ) f P - N x

E l
( 3 )

Vi (ißjc) =ch (ßx)cos(ßx);

V 2 (ß x )  =  [ch (ß x )  sin (ß x )  +  sh (ß x )  cos (ß je)];

V3 (ß x) =  - y  sh (ß x) sin (ß je);

V 4 (ß x ) ■ [ch (ß x )  sin (ß x )  —  sh (ß x )  cos (ß je)];

Ai, A 2, A 3j A 4 —  nocTOHHHue, 3HaneHHH KOTopux onpeAeÄHiOTCH 
HCXOÄH H3 TpaHHHHblX yCÄOBHÜ.

Ha y u a cT K e  öopT O B O ft 3aK paH H bi, K O T o p y io  p a ccM a T p H B a e M  KaK 
K O Ä biio , p a Ä n a Ä b H b ie  h  y rA Q B b ie  n epeM em eH H H , H e o 6 x oÄ H M bie  ä ä h  
cocT aB Ä eH H H  ycÄOBHH coBM ecTHOCTH Ä e iß op M a u H ft , o n p eÄ eÄ H eM  n o  
H3BeCTHbIM (JlOpM yAaM  C. n .  THMOUieHKO [4], OKa3bIBaiOUIHMCH 
B n o jiH e  npHTOÄHbiMH n p n  y a e r e  reoM eT p H u ecK H x  p a 3 M e p o B  ß op T O - 
Boft 3aK paH H W  (oTH O ineH H e p a 3 M e p o B  n o n e p e H H o r o  cenenH H  k  Ä H a- 
M eT p y  M eH ee ueM  1 : 1 0 ) .

3 a Ä a B a n c b  reoM eT pu u ecK H M H  p a 3 M ep a M H  o ö o Ä a  h  p e u ia n  3 a Ä a -  
u y  n p n  coBM ecTH O M  paccM O T peH H H  O TÄ eA bH bix co cT a B H b ix  n a cT e ii ,  
Ha K O T o p u e  ycÄO BH O  p a 3 6 H T a  3a Ä a H H a n  oöoÄ O H K a , m o jk h o  n o Ä y -  
HHTb 33BHCHMOCTH ÄÄH H aHaÄbH blX 3HaHeHHft H 3TH 6aiO m erO  MO­
M eHTa M 0 h n o n e p e iH o f t  c h a m  Q 0, Ä e ftc r ß y io m H X  b  H a u O o Ä e e  H a- 
r p y * e n H O M  ceneH HH , paenoÄO JKeH H OM  Ha rp a H H iie  conpH aceH H H  
n ocaÄ O H H oft noiiK H  h ß op T O B oft  3aK paH H bi o ß o Ä a .

ripHMeHHTeAbHo k  o ö o f l y  6.00T-20, HMeiomeMy TOÄiiiHiiy c t c h - 
KH 6 =  0,55 CM, paÄHyc UHAHHÄpHHeCKoft 'laCTH p  =  25,1 CM, ÄÄHHy 
nocaÄOHHOft noAKH ^ = 4 ,0  cm , h pa3M epu öopTOBoft 3aKpaHHbi, no- 
Ka3aHHbie Ha pnc. 1, noAyneHbi CAeÄyiomHe cooraom eH H a:

M 0 —  0 ,5 7 2  M P  +  0 ,0 7 9  Q P +  0 ,4 2 2  p  —  0 ,0 0 5  N y ,  (4 )

Q 0 =  0 ,2 2 5  M p —  0 ,1 1 9 Q P —  0 ,2 0 1  p  +  0 ,0 0 8  A /* , (5 )

TÄe Q p  —  cy M M a p H a a  p a A H a A b iia n  cocT a B Ä H K m ia n  H arpy3K H  
q ( S ) ,  ÄeftcTByiomeft n a  ö o p T O B y io  3 a K p a H iiy  o ö o Ä a ;

M p  —  cyM M a p H b iß  KpyTHujHft MOMeiiT o t  s t o ü  « e e  H arpy3K H  
OTHOCHTeAbHO IieH T p a THJKeCTH ÖOpTOBOft 3aK paH H bI
o ö o Ä a .

Q p BHHHCAHercH n o  BupajKeH H io, npHBeÄeHHOMy b  p a ö o T e  [1], 
BeAHHHHa M p  onpeÄeAHeTCH T axiK e nyTeM OTAeAbHoro paccM O Tpe- 
h h h  MOMeHTa Ha nAOCKOM h  TopoHÄaAbHOM yq a cT K ax  ÖOpTOBOft 
3aKpaHHu c nocAeÄyiomHM cyMMHpoBaHneM. OKOHnaTeAbHoe bu- 
pam eH H e ä ä h  M p  HMeeT b h ä

h r 2 c  f  r '0  \
MP =  J  q (<p) sin  (9 —  7) • 1 ■——  -J- s in  9 ) d 9 —

f

ro

-  y  j  q{N) ■ {c —  R)dR +  Nx (c —  p), (6)

P2

TÄe q (q p ), q ( R )  —  (ßyHKUHH H arpy3K H  cooTB eTCTBeH H O  ä a h  t o -  
pO H ÄaAbH O ft H nAOCKOft HaCTeft ÖOpTOBOÖ 3 a -  

• K paH H bi;
f f ,  R  —  T e x y m n e  SHaneHHH y r j i a  h  p a Ä H y c a ,  n o  k o t o -  

T o p u M  BeÄeTCH H H T erp n p oB a H H e H a T o p o n -  
AaAbHOM  y n a cT K e  ö o p T O B o ft  3aK paH H bi; 

r 0 , r —  p a Ä H y c  o c e ß o f t  OKpymHOCTH h  Hapy>KHbift_ p a ­

Ä H y c CeHCHHH TOpOHÄaAbHOft HaCTH Ö opT O B oft 
3aK paH H bi o ö o Ä a ;

h  —  p a cc ro H H H e  M e * Ä y  u eH T p oM  ceneH HH  T o p a  h 
u e iiT p o M  THHcecTH ce ieH H H  ö o p T O B o ft  3 a K p a n -  
h h ;

y  —  y r o A ,  n o A  K O TopH M  HaKAOHeH 0 T p e 3 0 K  h  k  r o -  
PH30HT3AHJ

c  —  p a Ä H y c  u eH T p a  t h i k c c t h  ceneHHH 3aK paH H bi;
P2> <Pl —  COOTBeTCTBeHHO HaHMeHblHHÖ paÄHyC B MO­

MeHT npHAOJKeHHH (HanaAa) pacnpeAeAH- 
TeAbnofi Harpy3KH Ha njiocKOM yqacTKe h 
H3HÖOAbUIHft yTOA npH KOHUe npHÄOHieHHH 
onpeAeAeHHoft HarpyaKH ä a h  TopoHAaAbHoro 
yaacTKa.

riOÄCTaBH B BejTHHHHbl BHelHHHX CHAOBUX 4>3KTOpOB M P , Qp H 
N x, BbIHHCAeHHblX npHM eHHTeAbHO K KaKO M y-TO  ÄaBAeHHK) p  B03- 
A y x a  b  uiHH e, on p eA eA H M  M 0 h  Qo, n o c n e  nero m o ik o m  on p eA eA H T b
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&  2 , 1Ö7Ö r. ÄBTOMOÖHJlbHaH npOMbllUjieHHÖCTij

n o  Bbipa*eHHio (3 ) paanaAbHoe nepeMemeHHe <o äjih  j n o 6 o r o  ce- 
leHHH ÜOCaÄOHHOH nOAKH B 33BHCMM0CTH OT TeKymeTO 3HaneHHH X, 
oTciHTbiBan n ocjieÄ H H Ö  c n p a ß a  HaaeBO o t  ceneHHH C  (pnc. 1). 
npoÄH(J)(j)epeHUHpoBaB s t o  Bbipa>KeHHe ABaacabi, n o a y n H M  3aBHCH- 
MOCTb ääh onpeA eJieH H H  H 3ni6aiom ero MOMeHTa M x b  n p e a e a a x  
nocaÄOHHOÜ noAKH:

M *  - T T  =  P2 D  [ -  4 A '  ^  ®  -  4 A * v * ®  * )  +  A * ®  * )  +dx2

+  A i V 2( f ix ) } ,  (7 )

TÄe D  —  ÄHJIHHÄpHHeCKaH >K6CTK0CTb. 
BeÄHHHHa

£ 5
D  =  ■

1 2  ( 1  — p-2)
( 8 )

B ÄHÄHHÄPHHecKoft HacTH oßoÄ a paaHaabHbie nepeMemeHHH ä ä h  
TeKymero 3iianeiiHH x, KOTopoe 3Äecb OTCHHTbmaeTCH CÄeBa Hanpa- 
b o  o t  nocaÄOHHon noAKH, onpeÄeÄHeM n o  Bbipaatemno (1 ) c  3a- 
MeHofi nocTOHHHbix C i h C2 nepe3 KpaeBbie 3iianeHHH M j h  Q i, a 
npOÄH(j)(})epeHU,npoBaB ABaacabi s t o  BbipaaceHHe, HaftaeM 3aBHCH- 
MOCTb ä ä h  pacneTa H 3rn6aiom ero MOMeHTa M x b  UHAHHÄPHnecKOH 
nac™  oöoA a. B pe3yÄbTaTe noaynHM

M i  _  
e P x

2 Df i :
( c o s  f i x  —  sin  ß x )  + Qi -?x

P  P 
E  6

2 D f i3

2 /  {jl 2V 
U  +

COS B X  —

p  p
0 )

M x  —  — —  =  M “  ? x
d x 2

Qo =  £ ß M 0

rA e

1  +  2 a  [ 

d

QP)■ ( 1 2 )

x  =

b =  6 F ( l - p 2) ;  

d =  p C ß W ;

e =

£ =

b ’

b_  

fid '

1  2 #  [

1 4 - d ß H-  x

M xe ?x ( c o s  ß x  +  sin  ß x )  +  Q te px s in  ß x .
P

( 1 0 )

riOÄb3yHCb HSBeCTHbIMH COOTHOIUeHHHMH ÄÄH ÄHÄHHÄpHHeCKHX
oöoÄOneK [2], MoweM onpeAeÄHTb H3 rH6 aiomHH MOMeHT M v, cn- 
ay  N y ,  a 3 aTeM h BeAHHHHy n on epen nu x a x  n KoabueBHX tr„ Ha- 
npHJKeHHH, AeftcTByioinHX b np eaea ax  nocaaoHHOH noAKH h äh- 
ÄHHApnnecKOH nacTH o ö o a a .

OnpeaeaeHHe M x  Ha ynacTKe ö o p to b o h  3 aKpaHHbi o ö o a a  Bbinoa- 
HHeTCH MeTOAOM nocaeaoBaTeabHbix ceneHHH h paccMOTpeHHH paB- 
HOBecHH oTceneHHofi n ac™  npn ycAOBHH, h to  y ro a  ee noBopoTa pa- 
BeH yrÄy noB opoTa Bcero ceneHHH ö o p to b o h  3aKpaHHbi, h to  bh - 
TenaeT H3 npHHHToro AonymeHHH 0 6  OTcyTCTBHH aenaaHaiiHH öop - 
to b o h  3aKpaHHbi npn ÄClßOpMaÄHH.

3Han MOMeHT M x, m ojkho onpeAeÄHTb HanpnaceHHH a x , a 3aTeM 
h a v no  H3BecTHbiM (ßopMyaaM C. ü .  TnMomeHKO {4],

H a phc. 2 cnaoiiiHhiMH ahhhhmh HaHeceHU KpHBue M x, a x  h a y , 
nocTpoeHHbie ä ä h  BHyTpeHHeö noßepxHOCTH o 6oAa 6,00T— 20 npn 
AaBÄeHHH B03AyXa B IUHHe 6 aTM. AHaAH3 3THX KpHBHX noKa3bi- 
BaeT, h to  HanpnaieHHH n o uiHpHHe o ö o a a  pacnpeAeÄCHbi HepaBHO- 
MepHo; HaHÖoaee HarpyaceHHbiMH ynacTKaMH oöoA a hbah iotch  0 6 - 
aacTb nepexoA a öoproB oft 3aKpaHHbi b nocaAonHyio noAKy n o n o- 
nepenHHM HanpnaceHHHM a x  h Kpaft 6 opTOBOft nacTH no KOÄbiie- 
bhm HanpnaceHHHM a y . HnÄHHApHnecKaH nacTb oöoA a  HcnbiTbiBaeT 
oneHb He3HanHTeAbHbie kbk nonepenHbie, Tax h KOÄbueBbie HanpH- 
aceHHH.

KaK BHAHO H3 aHaÄH3a Bbipa*eHHH (4 ) ,  OCHOBHbIM CHÄOBbIM 
(JiaKTopoM, onpeAeAHiomHM BeAHnHHy M x, HBAHeTCH KpyTHiAHH mo- 
MeHT M p , BAHHHHe naeHOB, ynHTbiBaioiii,HX paAnaAbHyio CHay Q p , 
3HanHTeAbHO MeHbrne, a häch ob, ynnTbiBaiomHX pacnpeAeAeHHoe 
n o  AHÄHHÄpHnecKOH nacTH oöoA a  AaBAeHHe p h N x, coBceM He3Ha- 
MHTeAbHO H He npeBblUiaeT 5 %  BeAHHHHbi M x. n PH 3T0M BAHHHHe 
naeHa, coA epacam ero N x , B ooöm e h h h to ä h o  h ne npeBbimaeT ä o - 
Aefi npoueHTa. HaeH, ynHTbiBaiomHH Harpy3Ky p, b o 6 meM 6anaH- 
ce CHAOBbix (paKTopoB npnoßpeTaeT 3aMeTHyio BeAHHHHy AHinb npn 
Ä0CT3T0HH0M yA3AeHHH OT ÖOpTOBOH 3aKpaHHH. HanpOTHB, BÄHH- 
HHe M p  npn yAaAeHHH o t  ßopTOBOH 3aKpanHbi pe3KO yMeHb- 
uiaeTCH. H cnoÄ b3yn 3 to  oßcTOHTejibCTBO, MoacHO cymecTBeHHO yn- 
pocTHTb pacneT, TaK KaK npn onpeaeaeHHH M 0 mo>kho npeHeßpenb 
BAHHHHeM N x  H p ,  a CAeÄOBaTeAbHO, HCKAIOnHTb H3 paccMOTpeHHH 
ynaCTOK KOpOTKOH UHAHHÄpHneCKOH o 6oaohkh.

T o ra a , paccMaTpHBan cob m ccth o  ynacTKH öopTOBoft 3aKpaHHH 
h UHAHHÄPHnecKOH nacTH o 6oÄa, Ha KOTopofl aeHCTBHeM Harpy3- 
kh p  npeHeöperaeM , MoaceM noAynHTb Bbipaa<eHHH äah  M 0 h Q 0 
b o6meM  BHÄe:

MP + Trh^(a~ef)QP
M ° =  l  +  ß e / ( 2 - / )  +  a ß 5  1 (11)

/ = -

a  —  paccTOHHHe o t  peHTpa THacec™ ßopTOBOH 3aKpaHHU ä o  
nAOCKOCTH ÄBHCTBHfl CHÄbl N x  (pnc. 1 );

F  —  n a o m a a b  ceneHHH ö o p to b o h  3axpaHHbi o ö o Ä a ;  
l y  —  MOMeiiT HHepu,HH n a o m a A H  ceneHHH 3axpaHHbi o th o c h -  

TeAbHO OCH y (pnc. 1).
BupaaceHHe (11) AaeT B03Moa<HOCTb onpeaeAHTb BeAHHHHy M 0, 

ÄeftcTByiomero b  o ä h o m  h 3 naHÖoJiee onacubix ceneHHH oöoA a , 
noÄCTaBAHH 3HaneHHH Mp  h  Qp h  K03(j)(j)nHHeiiT0B, KOTopbie on - 
peaeAHiOTCH reoMeTpneH 3aÄaiiHoro o6oÄ a.

BbIHHCAHB 3HaneHHH M 0 H Qo, OnpeaeAHeM BejIHHHHbl (ö H M x 
B pa3AHHHbIX CeneHHHX UHAHHÄPHnecKOH H3CTH 060Äa, HOAbSyHCb 
cooTBeTCTBeHHO BbipaaceHHeM (9 ) 6e3 nocaeÄH ero naeHa h  Bupa- 
aceHHeM (10) c  3aMeHOH Mi  h  Q i Ha M 0 h  Qo. B  ocTaabHOM pacneT 
npOBOÄHTCH aHaAOTHHHO TOMy, K aK  3X0 ÖblAO noKa3aHO BbIHie. H a 
pnc. 2 npHBeaeiibi KpHBue (uiTpaxoBbie a h h h h ) H 3ra6aiom ero m o -

P hc. 2. TpaifiHKH M x, o x h o v äah  BHyTpeHHeft noBepx- 
hocth o6 o a a  6,00T— 20 h uihhm 260— 20

MeHTa M x, nonepenHbix 0 *  h  KoabpeBbix <sv HanpnaceHHÖ npHMe- 
HHTeAbHO k BHyTpeHHefl noßepxHOCTH o ö o a a  6.0ÖT— 20, nocrpoeH - 
Hbie c  npHMeHeHHeM (ßopMya (11) h (1 2 ). ConocTaBaeHHe s th x  
KpHBbix c  KpHBbiMH, noAyneiiHbiMH Ha ocHosaHHH npeÄbiAym ero 
peuieHHH (cnaoniHbie a h h h h ), KOTopoe 6biao BbinoaHeHO c yneTOM 
AeßCTBHH Bcex CHAOBbix (ßaKTOpOB, HOKa3bIBaeT He3HanHTeabHUe
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20 AßTOMoOHJIbHaSI npOMblUlJieHHOCTb Jfi 2, 1970 r.

HX paCXOJKÄßHHH B UHAHHApHHeCKO» H3CTH OÖOAa Ha ÄOCTaTOHHOM 
yA ajieH H H  OT ÖOpTOBOÜ 3aK paH H bI, HTO HBAHeTCH 3aKOHOMepHbIM 
OÖCTOHTeAbCTBOM, TaK  KaK npH  BblBOAe 4> op M yji (11 ) H (12) n e  
yH H TUBaAO Cb A a B xeH H e, BOCnpHHHMaeMOe UHAHIIApHHeCKOft HaCTbK) 
o 6 o A a  o t  uiHHbi. 3 t o  p a c x o Ä A e H H e  MOJKeT 6 biT b n e r K o  n c n p a B -  
AeH O , ec jiH  B O .cn ojib30B aT bC H  BJieM eH TapubiM H  4>°pM yjiaM H  ö e 3 M 0 - 
MeHTHOH T eop H H  o ö o A o n e K  [5], K O T op b ie  n p n  A0CT3T0H H0M  y u a n e -  
h h h  o t  K p a n  6 y A y T  B n o jiH e  cn p a ß eA A H B b i, n oT O M y h t o  3 A e cb  b jih h - 
HHe MOMeHTa O Ka3H BaeTCH  HHHTOJKHbIM. O A H aK O  npH H H M aa BO 
BHHMaHHe He3HaHHTCJIbiIOCTb HanpHJKeilHH UHJIHIIApHHeCKOH HaCTH 
OÖOAa H TO, HTO O m yT H M O e paCXOJKAeHHe HMelOT TOAbKO KOJIbUe- 
B b ie  HanpHJKeHHH a y , m o jk h o  n p e H e 6 p e n b  s t h m  H ecooTBeTCTB H eM , 
K O T O poe npaK T H necK H  HHKaK H e CKaxceTCH Ha n p o H H O cra  o 6 o A a .

C  nOMOUtbK) 3HBHCHM0CTCÄ (11) H (12) H MeTOÄHKH, H3JI0JKeH- 
h o h  B b iu ie , np oBeA eH O  HCCJieAOBauHe H a n p a jK e H H o ro  c o c t o h h h h  
K O H CTp ym iH H  yrn n p e H H o ro  o 6 o A a  7,0— 20, H M eio iu e ro  n H T H rp a A y c - 
Hbie KOHHHecKHe n o c a A O H H u e  noAKH h n e p e M e iiH y io  T O A iu n n y  n p o - 
<})HAH.

0 6 o a  c n p o e K T H p o B a n  b UKTB K O A e cn o ro  npoH 3B O A CTB a ä a h  
r p y 3 0 B o r o  3 b t o m o ö h a h  3 H J I - 1 3 0  h  np eA H a 3H a H e n  TaK JK e ä a h  ih h - 
h h  2 6 0 — 2 0 ,  KaK h  o 6 o ä  6 ,0 0 T — 2 0 .

rip o<j)H Jib  o 6 o A a  7,0— 20 (p n c . 3) HMeeT yc H A e n n e  t c x  30H , k o - 
T o p u e  n p e T e p n e ß a iO T  M aKCHM anbHbie nan pH JK eH fiH : Kpaft ö opTO - 
b o h  n a c T H  h  p a A H y c  n e p e x o A a  ö o p ro B o ft 3 a K p a m ib i b no caA O H H yio

xr/cM 1
—— —

- 4 -

P h c .  3 .  TpaijiH K H  M x , a x h  o y a j ih  B H yT peiiH eft n o B e p x t io -  
c t h  o ö o A a  7,0— 20 h  uiH iibi 260— 20

n o j iK y . 3 o p u  np o ijjH A H , CBOÖOÄHue ot äbhctbhh bhcokhx n a n p n - 
JKeHHH, H a n p n M e p , cep eA H H a öopTOBoft 3aK p aH H b i h U HJiH HApune- 
C K a a  n a c T b , B b ino A H eiib i co  3H anHTeAbHO M eHbinefi tojiujhhoh.

A H a A H 3 H p y n  K p n B b ie  H anpnjK eH H ft o ö o A a  7,0— 20, n o K a 3 a iiH b ie  
H a pHC. 3 IUTpHXOBHMH AHHHHMH, MOJKHO CAeJiaTb BblBOA O TOM, 
hto ycH JieH H e K p a n  6 optoboh  n a c ™  h o 6 j i a c ™  n e p e x o A a  3 a K p a n -  
Hbl B nOJIKy n03BOJIHJIO B 3HaHHTejIbHOH CTeneHH yM eH bUIHTb H a- 
npH xceH HO CTb o ö o A a .  T a K , BeJiHHHHa M aK CH M ajibH bix n o n e p e H H b ix  
H anpaJKeH HH  äah  o Ö A a c r a  n e p e x o A a  ö o p T O B o ft  3aK paH H bi b n o jiK y  
33M eT H 0 CHH3HAaCb H COCTaBJIHeT 870 K P  /CM2 BMCCTO 2093 K r/cm 2 
äa h  aH a A orH H H oro  ceneH HH  o ö o A a  6,00T— 20.

U H A H H A pH H ecK aa n a c T b  o ö o A a  7 ,0 — 2 0 , C y A y 'iH  B b inoA H eH a c o  
3H3HHTeAbHO M eH bU ieft TOAIUHHOÖ 6 =  4,8 MM  BMeCTO 6 = 5 ,5  MM  Ha 
o ö o A e  6.00T— 2 0 , ocT aeT C H  n o -n p e jK H e M y  mhao H an pn jK eH H oft.

PaC C M aT pH B aH  K pH B ble a y , MOJKHO 3aKAtOHHTb, HTO HX BeAHHHHa 
TOJKe y M e n b u iH A a cb , a M aK CH M aAbH oe 3H aneH H e sth x  H anpnjK eH H ft, 
pacn oA O J K eH H oe  H a H a p y jK H oft  K poM K e ö o p T O B o ft  3 a K p a n H b i, c o -  
CTaBAHeT 913 k T / c m 2 n poT H B  1284,0 K f/ C M 2 n a  oöoäc 6.00T— 20.

PacneTHbie 3aBHCHM0CTH, Ae*amne b ocHOBe npeAAOJKemioro 
MeTOAa pacneTa, npOBepHAHCb nyTeM H3MepeHHH TAaBHbix Ae<}>op- 
MaUHH C nOMOUtbK) npOBOAOHHblX TeH30MeTpOB, KOTOpble HaKAeH- 
BaAHCb Ha BHyTpenHHe noBepxHOCTH oöoAbeB b bhac Kpecrooö- 
pa3Hbix po3eTOK. H a pnc. 2  h 3  mfpHX-nynKTHpHbiMH ahhhhmh Ha- 
neceHbi KpnBbie nonepeHHbix ax h KOAbueBbix ay HanpnjKeHHft, ko- 
Topue nocTpoeiibi no pe3yjibTaTaM H3MepeHHH Ae<j>opMauHH, B03‘ 
IIHKalOmHX B OOOÄbHX OT AeHCTBHH BHyTpeHHeTO A3BAeHHH B03Ay- 
xa b LUHiie 260—20, paBHoro 6 ütm.

ConocTaßjiHH pacneTHbie h SKCnepHMeHraAbHue KpnBbie none­
peHHbix HanpaaceHHÖ, mojkho OTMeTHTb, hto b HanöoAee Harpy- 
meiiHOH 30He npo(j)HAH — b oöAacTH nepexoAa öopTOBoft 3aKpau- 
hu b nocaAOHHyio noAKy — pacneT AaeT HecKOAbKO 3aBbiuieiiHoe 
3iiaHeHHe HanpHJKeiinft no cpaBHeHHio c peaAbHbiMH, OAHaKO 3Ta 
pa3inma He3HaHHTeAbHa h He npeßwmaeT 6%.

B oÖAacTH cpeAHeft nacTH öopTOBoft aaKpaHHU h Ha uhahhaph- 
necKOM ynacTKe oöoAa pacneTHbie HanpaJKeHHH, HanpoTHB, OKa3u- 
BalOTCH HecKOAbKO MeilbUlHMH.

P a c x o jK A e i iH e  K piiB b ix  b uH A H H A pH necK oft n acT H  npn H e o ö x o A H - 
MOCTH MOJKeT ÖblTb jICTKO IIC npaB jieH O , OAHaKO IiaAOÖHOCTb B 3TOM 
o r n a A a e T  bbhay ne3 iiaH H T eA biiocT H  a ö co A iO T H o ft  BejiHHHHU nanpn- 
JKeilHH, K OTOpble npaKTHHeCKH He OK33bIBaiOT H HK3K0T0 BAHHHHH 
Ha H e c y m y io  cn o co ö H O C T b  o ö o A a .

PaccMOTpeB KpnBbie KOAbiieBbix nanpHJKeiiHH oy, bhahm, hto 
iiaHÖoAbmee pacxojKACHne MejKAy pacneTHUMH h SKcnepHMeHTaAb- 
HblMH 3IianeHHHMH, He CHHT3H UHAHHApHHeCKOH H3CTH, HaÖAKJAaeT- 
ch b oÖAacTH Kpan öopTOBoft nacTH oöoAa.

3thm pacxojKAeHHeM nopaAKa 6— 8 %  mojkho raKJKe npeH e- 
ßpenb, TeM 6ojiee, hto yKa3aHHan oÖAaCTb, cbo6oah3h o t  Aeft- 
ctbhh nonepeHHbix nanpHJKeHHft, He npeACTaBAaeT o n a c H o c r a  c 
TOHKH 3peiIHH npOHHOCTH OÖOAa.

TaKHM  o 6 p a 3 0 M , n pn M eH eH H e npo4 )H A H  nepeM eH H O ft toaiahhu c  
y cH jie im e M  t3khx yn acT K O B , K aK  p a A H y c  n e p e x o A a  SopTO B O H  3a- 
KpaHHbi b n o A K y  h iia p y jK H b ift  K p a ft ö o p T a ,  hbahctch acjxjjeKTHB- 
HbiM M eponpH H TH eM , H anpaB A eH H biM  Ha yßeA H n eH H e H e cy m e ft  cno- 
COÖHOCTH OÖOAa npH  OAHOBpeMeHHOM CHHJKeHHH B e c a  KOHCTpyK­
UHH. O co ö e H H O  noA e3H biM  hbahctch y cH A e iiH e  H a p y jK H o r o  K p a n  
ö o p T a ,  T aK  KaK sto  c n o c o ö C T B y e T  yB e jin n eH H io  MOMeHTa H H ep u n n  
ceneH HH  ÖOpTOBOft 3aK paH H bI J y , OT KOTOpOTO B CHAbHOÜ CTeneHH 
33BHCHT BeAHHHHa M 0.

KpoMe töto, ycHAeHHe Kpaeßoft nacra öopTa noAOJKHTenbHO 
CKa3biBaeTCH Ha yjiynmeHHH 3aiUHTbi oöoAa o t  öokobux yAapoB, 
HeH3ÖejKHbix npn ABHJKeHHH aBTOMOÖHAH no HeycoBepineHCTBOBaH- 
HbiM AoporaM h nepeceneHHoft MecTHOCTH. CyiuecTBeHHOe bahhhhc 
na HanpajKeHHOCTb oöoAa 0Ka3biBaeT h mnpHHa ÖopTOBoft 3axpaH- 
HU, OT KOTopofl TaKKe 33BHCHT MOMeHT HHepUHH Jy. B STOft CBH3H 
TeHAeHUHH K yMeHbUleHHIO UIHpHHbl ÖOpTOBOft 3aKpaHHbI Ha pac- 
uiHpeHiibix oöoAbax c tohkh 3peHHH npoHHocTH HeueAecooöpa3Ha 
h MOJKeT öbiTb onpaBAaHa CTpeMiienneM 3aiuHTHTb oöoa o t  öoko- 
Bbix ynapoB, TaK KaK c yßeAHneHHeM ihhphhm oöoAa 3Ta onac-
HOCTb B 0 3 p a C T a eT .

TIpeAAaraeMbift MeTOA pacneTa no3BOAneT c AocraTOHHofi toh-, 
HOCTbio paccHHTaTb npoipHab oöoAa KOAeca rpy30Boro aBTOMOÖH- 
ah b 33BHCHMOCTH ot AeftCTByioiueft Ha Hero Harpy3KH, OÖyCAOB- 
AeHIIOÜ 3aA3HHbIM paÖOHHM AaBJieHHeM B03AyXa B UIHHe.

ripiiMeiieHHe H3AOJKeHHoro MeTOAa pacneTa AaeT B03M0JKH0CTb 
cymecTBeHHo ynpoCTHTb npouecc npoeKTHpoßaHHH oöoAbeB KOAec 
Tpy30BbIX aBTOMOÖHAeft H H3ÖeJKaTb HeOÖXOAHMOCTH npoßeAeHHH 
ÖOAbUIOTO OÖbCMa SKCnepHMeHTaAbHblX paÖOT, CBH3aHHbIX C OTpa- 
ÖOTKOft OnTHM HJIbHOTO CeneHHH npO())HAH, HTO ÖyAeT CnOCOÖCTBO- 
BaTb coKpauieHHio 3aTpaT npH BHeApeHHH KaJKAoro hoboto oöoAa 
B npOH3BOÄCTBO.

M ojkho CAeAaTb anaAH3 HecKOAbKHX BapnaHTOB npo ĴHAH oöoAa 
H BblÖpaTb OnTHMajIbHblft C TOHKH 3peHHH HaHÖOAee paUHOHaAbHO- 
ro pacnpeAeAeiniH MeTaAAa, a 3to, ynHTbiBaa coBpeMeHHwe Macui- 
Taöbi OTenecTBeHHoro npoH3BOACTBa KOAec, AaeT cymecTBeHHyio 
3K0H0MHKJ MeTHAAa, HCHHCAHeMyiO HeCKOJIbKHMH ACCHTK3MH TbICHH 
tohh ejKeroAHO.
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M c c n e A O B a H M e  y c t o m h m b o c t m  A B M x e H M s i  y n p c m n s i e M b i x  x o n e c  a B T o ö y c o ß  

C  nH © BM Q T M H 6CKM M M  nO flBeCKC IM M

K a H f l.  T exH . H a y K  P. A. AKOnflH
J lb B O B C K M H  n O JIM T e X H M W e C K M H  H H C T H T y T

O flPEJlEJIEHHE onTHMajibHbix napaMeTpoB noasecKa h aBTo- 
6yca, npa K O T op b ix  Hapaay c b h c o k o h  naaBHOcrbio xoaa 

oöecneiHBaiOTca Maaue a M n a a T y a b i  KoaeöaHHH Koaec OTHOCHTeab- 
ho uiKBopHeft, HBJiaeTCH aKTyajibHoft 3aaaneä.

C y n e T O M  H O B ea u ia x  a c c a e a o B a iiH H  b  o ö a a c r a  B 3aaM oaeaC T B H H  
nHeBMaTHKH K OJieca c n oB ep xH O C T b io  a o p o r a  n o a y n e u b i  ypaBHeH H H  
yCTO HHHBO CTH, yTOHHHKHHHe COOTBeTCTByiOIllHe paB eH C TB a b  p a -  
ÖOTe (1 ].
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O Ö osH aneH H H  n p a B e a e H H  b  p a ö o T a x  [1 ,  4 ],
B b iiH C j ie H H H  n o K a 3 ajiH , h t o  aB H JK eH ae a B T o ß y c a  JIA3-699 c  He- 

33BHCHM0H n o Ä B e cK o ft  yn p a B JiH eM b ix  KOJiec y C T o a n a B o  n p n  h i o ö o h  
c k o p o c t h .  O flH aK O  b  n p o a e c c e  S K cn e p u M e iiT a a b H b ix  a c ca e a o B a H H H  
oÖ H a p ya ceH b i c y m e cT B e H H b ie  K oaeöaH H H  KOJiec OTHOCHTejibHO 
u iK B opH efi, H o c a m a e  cjiynaH H biH  x a p a K T e p  h  H a p y r n a io m a e  y c T o i i -  
HHBOCTb ÄBHJKeHHH. OÖ'bHCHHeTCH 3 T 0  TeM , HTO H Ä eaaH 3H pO BaH IiaH  
aBTOHOMHaa K o a e ö a T e a b H a a  caC T eM a c  Ä B y c T o p o n u e ä  y n p y r o ä  a  
r a p o c K o n a n e c K o f t  c b h 3 h m h  aH aJiB3H pyeTCH  6 e 3  y n e T a  M H o r o o ö p a -  
3HH BHeiUHBX (faK T O pO B , HeJIHHeHHOCTB XapaK TepH CTH K  nOÄBeCOK, 
m a p a a p o B  H a n p a B J ia iom H X  y c T p o ä c T B , a M o p r a 3 a T o p o B ,  m a n  a ,  n a -  
KO H eU , H3MeHHK>mHXCH CBOHCTB 1I1HH B ÄHIiaM HKe. K p O M e TOTO, K0 
JieÖaHHH y n p a B J ia e M b rx  KOJiec aBTOMOÖHJia b  rop H 30H ,T a jibH oä  n a o -  
CKOCTH UlK BO pH eä OÖyCJlOBJieHbl KOHCTpyKTHBHblMH OCOÖeHHOCTH- 
m h H a n p a B J ia io m e r o  y c T p o ft c T B a  n o Ä B e o K a , p y j i e B o r o  ynpaBJieH H H , 
ÄHCÖajiaHCOM H SKCIieHTpHHHOCTblO KOJieC H H1 HH, HeOÄHHaKOBOH 
paaaaJIbH O H  JKeCTKOCTblO m a n  B pa3JIHHHbIX TOHK3X OKpyjKHOCTH 
H T. Ä .

K o a e ö a H H H  y n p a B J in e M b ix  KOJiec aBTOMOÖHÄH B O K pyr u iK B op - 
H eü  —  c jiO Ä H b ia  n p o p e c c ,  (JiopM H pyiom H H C fl n p a  cyM M apH O M  B 03- 
AeftcTBHH  ö o j i b i n o r o  n a c j ia  (jia K T op oB  a  n p a  pa3JiaHHOM a x  c o n e -  
TaHHH, H e n o Ä Ä a t o m a x c H  M a ie M a T a n e cK O M y  y n e T y  a  o 6 p a 3 y io m H X  
H a cro jib K O  c jio a c H y io  u e n b  n p a n a H H o a  3aBHCHM0CTH, h t o  s t o t  n p o -  
i i e c c  M oiK eT  CHHTaTbCH cjiyn aH H biM .

T I jih  H ccjieflO B aH H H  ycTOHHHBOCTa ÄBHJKeHHH yn p a B Ä H eM b ix  KO­
J ie c  H e o ß x o flH M b i T m a ie j ib H b ie  3K cn epaM C H T a Jib iib ie  a c c jie Ä O B a a a H  
c H cn o jib 3 0 B a H a e M  C T a ra cT H H ecK a x  m c t o ä o b .  B T e o p a a  Kojießanaä 
K O J ie c  CTaTH CTHHecKae M eTOÄbi ä o  n a cT O H m e ro  BpeMeHH He n p a -  
MeHHJIHCb, HTO H BbI3bIBajIO HeOÖXOÄHMOCTb H aH aTb HCCÄeÄOBaHHH 
B  3T0H  OÖÄaCTH. Hjih yCTaHOBÄCHHH CBH3eÖ MCJKÄY KOÄeßaHHHMH 
y n p a B Ä H e M b ix  K O Ä ec B O K pyr u iK B opH eft a  n a p a M e T p a M a  B ep T H K aa b- 
H bix  K o a e ß a H H ä  n o Ä p e c c o p e H H o a  a  H e n o a p e c c o p e i m o a  M a c c  c a e -  
JiaH a n o n u T K a  npaM eH H T b MeTOÄbi M a T e M a T a n e cK o ä  CTaTHCTHKa. 
F lp a  3 t o m  b  K a n ecT B e  H 3 M e p a T e a e a  a cn o Ä b 3 0 B a Ä H C b  c p e Ä H a e  k b 3 ä -  
paTH H H bie 3HaneHHH OTKÄOHeHHH K o a e c .

R n n  o ö a e m e H H H  a H a a a 3 a  p e 3 y a b T a T O B  a c n b iT a H a a  n p a  H a a a H a a  
ö o a b i u o r o  n a c a a  n a p  c p e Ä H a x  K BaÄ paTH H H bix 3HaneHHH a c c a e Ä y e -  
m u x  npa 3H a K O B  npaB O M epH O  ( n o  a H a a o r a a  c  MTHOBeiiHbiMH 3 iia -  
H e H H H M H  n a p  n p a 3 H a K O B ) a c n o a b 3 0 B a T b  T e o p a io  K o p p e a a n a a  c  
n e a b io  a a T b  K an ecT B eH H yio  a ,  c  3 a Ä a H H oä  B ep oH T H ocT b io , k o ä h -  
H ecT B eH H yio opeH K H  n o  cpeaH H M  K B aÄ paiaH H biM  b ä h h h h h m  t o t o  
a a a  h h o t o  K o a e ß a T e a b H o r o  n a p a M e T p a  Ha ycTOHHHBOCTb ÄBHJKe­
H H H  K o a e c a .

ripeÄBapHTeabHbie accaepoBaHaH no oöocH O B an a io  npaMeHHMO- 
c t h  KOppeaHpaoHHoro anaaaaa ä ä h  ycTanoBaeHHH B3aaM0CBH3W 
cpeÄHax KBaÄpaTHHHbix OTKaoBeHaa ynpaBÄHeMbix K o a e c  o t h o c h -  
TeabHO uiKBopHeft co cpeaHHMK KBaÄpaTHHHHMa ycKopeHHHMa 
noÄpepcopeHHbix a HenoÄpeccopeHHbix Macc n p a  pa3aaH H bix KOae-

ß a T e a b H b ix  n a p a M e ip a x  a  yca oB H H X  S K C n a y a T a p a a  n o K a 3 a a a ,  h t o  
Ä ä h  oßbeK TH BIIOH  OUeHKH ÄOÄJKHbl ßb lT b  nOCTpOeHbl 3HHHH p e r p e C -  
c a a  c  H cn o a b 3 0 B a H a e M  B b iß o p o K , n o a y n e H H b ix  ä ä h  o ä h h x  h  T e x  a ce  
C K o p o cT e a  Ä ß a a c e H a a .

C a eÄ O B aT eabH O , ß o a b in o e  B iia M a H a e  HyjKHO o ß p a m a T b  Ha c k o - 
pOCTb ÄBHJKeHHH aBTOMOÖHÄH, a  He Ha 3M nÄ H T yÄ bI B epTH K aabH blX  
n e p e M e ip e H a a  K o a e c ,  TaK  KaK b  c a y n a e  p e 3 0 H a H ca  ( c o B n a a e H a e  n a -  
CTOT K oaeöaH H H  B BepTH KaabH O H  H T 0 p a 3 0 H T a a b H 0 H  naOCKOCTHX) 
ÄaJKe n p a  M a a b ix  B ep T H K aa bH b ix  a M n a a T y a a x  n ep eM eip eH H Ü  K o a e c
ycTOHHHBOCTb ÄBHJKeHHH MOJKeT ÖbiTb IICBblCOKOH. FIOCKOabKy 
ypaBHeH H H p e r p e c c a a  c a y jK a T  ä ä h  n p orH 0 3 a p oB a H H H  b o 3 m o j k h h x  
3HaiieH H a o ä h o h  n epeM eH H O a, K o r a a  a p y r a a  n p a H H M aeT  (JiH K capo- 
BaHHbie 3naH enH H , o ö o c H O B b iß a a a c b  H aaeJK H ocT b T a x o r o  n p o r a o -  
3HpOB3HHH, KOTOpOe SKBHBaaeHTHO yK 33aH H K ) Ä O B epH T eÄ bH blX  HH- 
x e p B a a o B , cooT B eT C T B yiom H X  3 a a a H H 0 a  BepoHTHOCTH.

Ä ä h  accaeaoBaH H H  MexaHH3Ma KoaeöaH H ft K o a e c  BOKpyr 
uiK B opnea c yneTOM jKecTKOCTea n o a ß e co K  a  iu h h , c a a  conpoT H B - 
aeHHH KoaeöaHHHM, BeaanaH  n oa p eccop eH H U X  a  H en o a p e cco p e H - 
h m x  M acc, JKecTKOCTea t h t ,  H eoöxoaaM O  a cn o a b 3 0 B a T b  MHOJKeCT- 
BeHHylO KOppeaHUHOHHyiO CBH3b Ha OCIIOBe BblÖOpOK H3 OÄHOBpe- 
MemioH 3 a n a ca  nepeM eHHbix.

A H a a a 3  3M nH paH ecK H X aHHHH p e r p e c c a a  n o K a 3 a a , h t o ,  H ecM OTpH  
Ha ca oJ K H ocT b  K o p p e a H u a o H H o a  c b h 3h  K oaeöaH H H  y n p a B Ä H eM b ix  
K o a e c  B O K pyr u iK B opH eft n p a  p a 3 a a H H u x  K o a e ö a T e a b H b ix  n a p a M e T - 
p a x ,  b o  M H o ra x  c a y n a n x  ä ä h  yn p om eH H H  p a cn eT O B  ö e 3  ö o a b i n a x  
n orp eu iH O C T ea  m o ä h o  n pa M eH H T b n p H M O a a H eä H y io  K o p p e a a u a io .  
H a a n n a e  a H H ea H oa  K o p p e a H u a o H H o a  CBH3H M ea ^ a y  cp ea H H M a  
K BaapaTH H H biM a 3HaHeHHHMH K oaeöaH H H  K o a e c  B O K pyr u iK B op H eä  
n p a  pa3ÄH H H bix K o a e ö a T e a b H b ix  n a p a M e T p a x  n o a T B e p a ca a e T C H  
TaKJKe ÄH H eaH biM a Kos^tJiHUHeHTaM H K op p ea H p H H , c p e a H a e  3 H a n e- 
HHH KOTOpblX COCTaBÄHIOT 0 ,6 2 — 0 ,8 6 .

f l a n  opeH K H  b ä h h h h h  jKecTKOCTH nH eB M aT H H ecK oa nO Ä ßecK H  Ha 
K oaeöaH H H  y n p a ß a n e M b ix  K o a e c  B O K pyr u iK B opH eft n p o B o a a a c H  
K oppeaH pH O H H biH  a n a a H 3  c p e a H a x  K B aapaTH H H bix O T K a oH eH aa  k o -  
a e c ,  n o a y n e H H b ix  n p a  n o B b im e H H o ä  a  noH H JK eH H oa j K e c rK O C T H X  

n oa B ecK H , o c T a a b H b ie  K o a e ö a T e a b H b ie  n a p a M e T p u  aB TO M O Ö aafl, a 
TaKJKe y ca oB H H  a cn b iT a H a a  ö b i a a  H ea3M eHH UM H.

Ha p a c .  1, r a e  n o  o c a  a ö c u a c c  O T aojK eH bi c p e a H a e  K B a a p a T a n -  
H bie 3naneHH H  y r a o ß  o T K a o H e n a n  y n p a B Ä H eM b ix  K o a e c  aB T O Ö yca  
c  noB biu ieH H O a jaecT K O C T bio n o a B e cK H , a n o  o c a  o p a a H a T  —  c n o -  
HHJKeHHoa, n ö K a 3 a iib i  n p a M b ie  p e r p e c c a a ,  n o a y n e H H u e  ä ä h  H eH a- 
rp y jK eH H O ro  a  H a rp y jK e H H o ro  a B T o ö y c o ß  c nonHJKeHHUMH (u iT p a -  
x o B a n  a a H a a )  a  noB bim eH H biM H  (c n a o u iH a n  ä h h h h )  c a a a M B  co- 
n poT H B aenH H  B ep T aK aabH biM  K o a e ö a H a H M .'r p a 4 )a K H  n oK a 3 U B a iO T , 
h t o  c  noH H JK enaeM  jKecTKOCTa n o a B e cK H  c p e a H a e  K B aapaT H H H w e

y
MUH

a)

Pac. 1. KoppeaHiiaoHHaa cBH3b MejKiay cpeaHHMa KBaapaTan- 
HblM H 3H aneH .H H M H  y rH O B  OTKÄOH eHHH Koaeca OTHOCHTeÄbHö - 
HIKBOpHH npa n o B b im e H H o ä  a noHHJKeHHoa JKecTKOCTHx noase- 

• c o k :
a  —  j ie B o e  K o a e c o ;  6  —  n p a i o e  k o j ib c o "
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OTKJicmeHHH ynpaB.TüeM bix KOJiec yBeAHHHBaiOTCH n p n  A ioöb ix  c r a -  
THHecKHX H arpy3K ax h CHJiax conpoTHBÄeHHH BepTHKaÄbHbiM KOJie- 
ÖaHHHM, T a x  KaK a h h h h  p e rp e c c n n  pacnojio>K eH bi b  o c h o b h o m  b h -  
Uie KOOpÄHHaTHOH ÖHCCCKTpHCbl. HcKAIOHeHHe COCTaBJIfleT TOAbKO 
jih h h h  perpeccH H  H arpyjK eH H oro aBTO öyca c  noBbimeHHbiMH CHJia- 
MH COnpOTHBJieHHH BepTHKajIbHbIM KOJie6aHHHM, KOTOpaH npH He­
KOTOpblX yCJIOBHHX npOXOÄHT HHJKe ÖHCCeKTpHCbl KaK ÄJIH JieBOTO, 
TaK h ä ä h  n p a ß o r o  KOAec. noB biiueH H e JKecTKOCTH nOÄBecKH Bbi3bi- 
BaeT KaneCTBeHHO OÄHHaKOBbie H3MeHeHHH cpeÄHHX KBaupaTHHHbix 
OTKÄOHeHHH Ä eB oro  h  n p a ß o r o  KOÄec, HecMOTpn Ha HeKOTOpoe 
KOHCTpyKTHBHOe pa3AHHne CBH3eft K on ec (pa3ÄHHHbie yrÄOBbie 
JKeCTKOCTH THT H 3 a 3 0 p b l) . OäH3KO B KOÄHHeCTBeHHOM OTHOHieHHH 
cpeÄ H ne KBaÄpaTHMubie OTKÄOiieiiHH Ä eB oro  KOÄeca B cerAa ö h ä h  
n o n ™  b  2  p a 3 a  ö o A b iu e  OTKÄOiieiiHH n p a B o ro .

O iieH H B aH  K anecT B eiiH O  b ä h h iih h  »ecT K O C T H  nO ÄBecK H  Ha KOAe- 
6aHHH y n p a B Ä H e M b ix  K O A ec B O K pyr iu K B opH eft n o  ä h h h h m  p e r p e c ­
cHH, m o jk h o  n o Ä a r a T b , h t o  c  noHHJKeHHeM jk c c t k o c t h  nOÄBecKH 
cp eÄ H H e K BaÄ paTH H H bie OTKÄOHeHHH K O Ä ec n e H a rp y jK e H H o ro  aBTO- 
6 y c a  B 0 3 p a c T a i0 T  3HaH HTeAbH o ö o A b rn e , ueM  H a rp y jK e H H o ro ; n p a -  
neM, ecÄ H  n o B u m e H H e  c h ä  conpoT H B Ä eH H H  BepTH KaÄbH biM  K O A eöa- 
h h h m  b  H eH a rp y jK eH n oM  a B T O Ö yce  npHBOÄHT k  yB eA H H eiiH io c p e A -  
HHX KBaÄpaTH H H blX OTKÄOHeHHH KOÄeC, TO B H arpyjK eH H O M  aBTO- 
6 y c e  —  H a o ö o p o T ,  k  h x  y M e iib u ie iiH io .

P e 3 y Ä b T a T b i Ä H c n e p c n o H H o ro  aH aÄ H 3a b ä h h h h h  jKecTKOCTH n o ä - 
BecK H  n a  KOÄeöaHHH  y n p a B Ä H e M b ix  K O Ä ec B O K pyr n iK B opH eft b  o c ­
h o b h o m  c o ß n a Ä a iO T  c  BbiBOÄaMH KOppeAHUHOHHOrO.

Ä ä h  OU,eHKH BÄHHHHH CHÄ COnpOTHBÄCHHH BepTH KaÄbH biM  KOAß- 
öaHHHM Ha K O Ä e6aiiH H  y n p a B Ä H eM b ix  K O Ä ec B O K pyr u iK B opH eft n p o -  
BOÄHJICH KOppeÄHHHOHHblH aH aÄH 3 CpeÄHHX K BaApaTHH HblX OTKÄO­
HeHHH K o n e c ,  n o Ä y n e H H b ix  c  n oB b iin em ib iM H  h  noHHJKeHHbiMH c h - 
a h m h  conpoT H B Ä eH H H  BepTH KaÄbH biM  KOÄeöaHHHM n p n  HeH3MeH- 
h h x  o cT a Ä b H b ix  K O Ä eßaT eÄ bH bix  n a p a M e T p a x  aBTOMOÖHAH h  y c -  
ä o b h h x  SK C nÄ yaT auH H .

A H aÄ H 3 n o K a a a Ä , h t o  n oB M U ie iiH b ie  c h ä u  conpoT H B Ä eH H H  B ep - 
THKaÄbHbiM  KOÄeßaHHHM  y  BeÄHHHBaiOT cpaA W H e mb aÄ P  a r m  Hbie 
OTKÄOHeHHH y n p a B Ä H e M b ix  K o ä ö c  n p n  M aÄ b ix  O K O p o cra x  ABHJKe- 
HH'H (KO TÄa OÖbIHHO OTKÄOHeHHH M a Ä b l) , H yM eH M U aiOT —  npH  
öo Ä b in H X . H cK Ä ro n e H n e  cocrraB A H eT  t o a h k o  H arp.yjK eH H biü a'BTO&yc 
c n o B b iim e e H o fl jK ecnK O C Tbio nO Ä B ecK H , y  K O T o p o r o  n p n  n O B biin e - 
HHH CHÄ con poT H B Ä eH H H  BepTH K aÄ bH biM  KOAeÖaHHHM CpCÄHHe K B3- 
Ä paTH H H U e OTKÄOHeHHH KOÄeC HeCKOÄbKO B 0 3 p a C T a i0 T  npH  AKJÖOH 
CKOpOCTH ÄBHJKeHHH. C'HÄbl OOnpOTHBÄ6 H,HH B epTH K aÄ bH biM  KOAe­
ÖaHHHM paBÄHHHO BÄHHIOT Ha KOAeÖaHHH iynp3BAHÖMbllX KOÄ0 C a n - 
TO&yCOB C pa3ÄHÄHbIMH JKÖCTKOCTHMH nOÄBeCOK H CTaTHMeCKHM.H 
H arp.y3K aM H . B iieH arpyjK eH H O M  aB T O Ö yce n oB b iu ieH H e  c h ä  c o n p o -  
THBÄeHBH 6 o Ä e e  ö  ä a ir o n p h h t h o  CKa3bTBaeTCH H a K O A eöaiiH H  K O A ec 
n p n  noB bim eH H O H  JKecTKOCTH nO Ä B ecK H , a b  HairpyjKeHHOM aBTO­
Ö y ce  —  n p H  HOHHUKeHH'OH.

iBÄHHH'He JK0CTKOCTH UIHH H a IK'OAeÖaHHH ynpaiB ÄH eM blX  K O Ä ec 
aiBTOÖ yca o u e H h.b aÄOCb TaKJKe npn n o M o ip H  p eayA bT a T O B  K op p e A H - 
U h o h h o t o  a n a Ä H a a , aHaÄor.HHHO op eH K e  b ä h h h h h  JKecTKOCTH n o Ä -  
BeCOK H CHÄ con poT H B Ä eH H H  BepTH KaÄbH biM  KOÄCSaH'HHM.

AHaÄHB a h h h h  perpeecHH, mocrrpoeHHUx a a h  SToro nccAeuoBa- 
HHH, H03B0ÄHeT 3aKÄI0HHTb, HTO nOHHJKeilHe JKeCTKOCTH UIHIH, KaK 
npaBHÄO, yBejrHUHBaeT cpeaHne KBaupaTHUHbie OTKÄOHeHHH ynpau- 
jineM'brx k o ä © c  aBToGyca He3aBHCHMo o t  CTaTHuecKoft naipy3KH h  
CHÄ COnpOTHBÄeUHH BepTHKaÄbHbiM KOA0Ö3HHHM. HeKOTOpoe H'C- 
KÄKJueHHe cocraBÄHiOT HenarpyjKeHHbin h  HarpyjKeHHbin aBTOöy- 
Cbl C nOBbrineH.HblMH 0HÄ3MH COnpOTHBÄCHHH BepTHKaAbHbl'M KO­
AeÖaHHHM, Korffla c  uoHHJKeHHeM ÄasÄenHH iBOsjyxa b  iiuHHax (c 
5  Ao 3 — 4  a r u )  cpeAHHe KBaapaTHUHue o t k a o h c ih h iH  w o ä c c  (npn 
c k o p o c t h  ÄBHJKeHHH upHMepHO 3 0  k m / h  h  6oÄee) yMeHbuiaiOTCH. 
H c m  ßoÄbiue CHHJKaerca JKecTKocrb u i h h ,  t c m  öoÄbrne yBeÄHHH- 
B3IOTCH OTKÄOHeHHH ynpaBÄHeMbix KOÄec OTHOCHTeÄb'HO lIUKBOpHeft.

O n eH K a  b ä h h h h h  JKecTKOCTH ^uiHH Ha KOÄö6aHHH y n p a B Ä H eM b ix  
K O Ä ec, o cy m e cT B Ä e H H a a  Ha ocH O B e A 'n cn ep cH O H H oro  • a 'n a n m a ,  h o a -  
TB epJK A aeT  iBbiBOAbi K oppeÄ H U H O H H oro aH aÄ H 3a. P a ox io jK A eH H e 
B03HH K Ä0 TOÄbKO ,B OUeHKe BÄHH1HHH JKOCTKOCTH iIUHH Ha K O Ä O Ö a-
h h h  y n p a B Ä H e M b ix  k o ä o c  H en a irp y jK eH H oro  a B T O ö y ca  c noB biim eH - 
HbiMH cHÄa'MH conpoT H B Ä eH H H  BepTK KaJibH biM  iKOÄeSanHHM. O o  p e -  
3yÄ b T a T a M  K o p p e Ä h u h o t ih o r o  a n a Ä U 3 a  b h u h o , h t o  n p n  CHHJKeuHU
JKecTKOCTH UIHH COOTBeTCTBCHHO AaBÄeHHHM ( ‘C 5  A'O 4  ÜTU) O T­
KÄOHeHHH K O Ä ec n p H  ÖOÄbUIHX CKOpOCTHX ÄBHJKeHHH yM eH bU ialO T - 
c h ,  a >no AaHHbiM A n cn ep cH O H H O ro  aiHaAH3a —  yßeÄHHHBaiOTCH.

Ä ä h  oueH K H  b ä h h h h h  CTaTHHeoKOH H arpyi3KH n a  KOÄeÖaHHH ,y n - 
paiBA H eM bix K o n e c  a ß T O ö y c a  npoBOAHJTCH K oppeÄ H u n oH H biH  aHaÄH 3 
OPCÄHHX K B aapaTH U H blX  OTKÄOHeHHH KOÄeC, UOÄVHeHHblX n p H  CTa-
T m e o K H x  H a r p y a K a x  ,Ha o e p e A H io io  n o A B e c ie y  1 9 5 0  h 3 1 2 0  K f .  n p a  
3TOM aH aÄH 3H pO BaÄH Cb OTlÄeÄbHO aBTOÖyC C HOBblllHeHHOH H c  n o -  
HHJKeHHOft JKeCTKOCTHMH HOABeCOK ’H paBÄHHHbllMH CHÄ3MH C o n p o ­
THBÄeHHH BeprotKaÄbiHbiM  «OÄ eÖ aH H H M .

Ha pnc. 2, rA e  n o  o ch  aöcu H C C  OTÄOJKeHhi cpeA H H e K BaApaTH U - 
Hbie OTKÄOHeHHH y n p a B Ä H eM b ix  K o n e c  H eH a rp y jK eH H a ro  a B T O ö y ca , 
a  n o  och  opA H H aT —  H a rp y jK e H H o ro , npH B eA aH H  n pH M bie  perpec- 
ch h, n o H y u e iiH b ie  npn pa3ÄH H H bix jk c c tk o c th x  n O A B e c o «  «  paöÄHU- 
HbliX CHÄ3X OOnpOTHBÄeH’HH BepTH K aÄ bH biM  K0Ä9ÖaHHHM.

Ha.pHciyHKa b h h h o ,  u t o  yBeÄHueHHe CTaTHuecKOH «arpyaKH Ha 
noABecKy noHujaeHHoft JKecTKOCTH 3HaquTeÄbH0 yMeHbniaeT cpeA­
HHe BBaApaTHHHbie OTKÄOHeHHH .ynpaiBÄHeMbix KOÄec. B cjiyuae 
ycTaHOBKH nOABe'CKH nOBbllUieHHOH 'JK6CTKOCTH C yBeÄiHUCHHCM CTa- 
rmecKOH HarpyaKH cpeAHHe KBaApaTHHHbie OTKJTOHeHHH KOÄec npn 
MaÄbix CKOpOCTHX ÄBHJKeHHH He3HaUHTeÄbHO y  BeÄHHHBaKDTCH, 3 
npH ÖOÄbUIiHX —  yMeHbuiaiOTCH. CHÄbl conpoTHBÄeHHH BepTHKaAb- 
HbllM KOAe.ÖaHHHM UpH 3T0M 'CymeCTBOHlIOTO 'BÄHHHHH He 0Ka3bI- 
B3IOT.

Ä H C n e p c H O H H b ift  anaÄH,3 bähhhhh C T a T H U e cK o n  H a r p y a K H  « a  ko- 
Ä e ö a H H H  ynpaBÄHeMbix K O Ä e c  a B T O ö y c a  b  ochobhom  n o A f B e p j K A a -  
e T  'B blB O A bl K O ppeA H U H O H H O rO  aHaÄH3a. O A 'H aK O  B blB 'O A W  n o  aBTO- 
ö y c y  c n o B b ru ie iiH O H  jK e c T K o c T b io  n o A B e o B H  n p n  M a A W x  C K opo 'C T H X  
ÄBHJKeHHH HeC K O ÄbK O  p a3Ä H H H bI.

6)

P hc. 2. KoppeAHUHOHnau cBH3b AiexKAy cpeunuMH k b 3 ä -
paTHHHblMH 3H3HeHHHMH yTÄOB 'OTKÄOHeHHH K0Ä6C y H?- 

HarpyjKeHHOro n HaTpyjKeHiioro auTOöycoB: 
a  —  J ieß oe  K O Jieco; 6  —  n p a B o e  K o jie c o ;  /  —  n o a B e cK a  n o ß b i- 
iueHHOii JKecTKOCTH; II  —  noÄ B ecK a  noHHHceHHOfl > k c c i  k o c t h ;
I — nOBKIUieHHbie CHJIbl COnpOTHBJieHHH BepTHKajIbHbIM Kojieöa- 
HHHM; 2 — i:OHH)KeiIHbie CHJIbl COnpOTHBJieHHH BepTHKaÄbHbiM 

KoaeÖaHHHM

i l lo  AaHHbiM AHcnapcHOHHOro aH aAH3a c yB e A m e iiH e M  harpyaK H  
KOAeöaHHH KOAec OTHOCHTeAbHO uiKBopHeft yMeHumaroTCH, a  n o  
ÄAHHbIM KOppeAHUHOHHOrO aHaÄH3a •—  VBeÄHUHBaiOTCH ('OCOÖeHHO 
B aBTOÖyce C nOBbrUieHHblM'H CHAaMH conpoTHBÄeHHH KÖACÖaHH- 
hm), hto oöbHCH.HeTCH cpeAHHM 3HaHeH-HeM n ep eM eH H U x  CHÄ n>pH 
ÄHHeflnofi KoppeAHUHH.

Ta»HM oöpaaoM, omboah, noÄyneHHbie b pe3yAbTaTe KoppeAH- 
UHOhhoto aHaAH3a, in03B0AHK>T oueHHTb B3aHMiocBH3b napaMexpoB 
KOAeöaHHH, a AHonepcHOHHbiö ana.™3 inoKaabiBaer AHiuib BAHHHHe 
roro hah Hiioro napaMenpa KOAeöaHHÜ «a orrKÄOHeHHe KOAec ot- 
HOCHTeAbHO UIKBOpHeft.

P e3 y A b T a T b I ÄOpO'JKHblX HOnblTaHHH nOÄTBepJKAalOT, HTO HeK'ÖTO- 
p u e  BbiBOAbi, n o jry H e H H u e  b p e 3 y Ä b T a ie  HCCAeA'OBaHHfi, hiocht o ö -  
uihh x a p a K T e p .

inpaBeACHHoe HC'CÄeAOBaiHue bähhhhh pa3AHHHbix KOAeöaTeAb-: 
hux napaMeTpoB «  ycAOBHH 3KcnAyaTauHH Ha KOAeßauHH ynpaß- 
AHeMbiix Koaec BOKpyr miKBopHeH aBTOöyca c UHeBMaTHHecKOft 
noABecKoft, öasHpyiomeecH Ha craTHHecxoM iTOAXOAe, coAep'JKHT 
peraeHHe peaAbHoft aaAaHH, CB'oöoAHoe ot orpaHHHeHHOCTH anaAH- 
THHe'CKHX iMeTOAOB.

npaBOMepH'OCTb nporH03HpOBaHHH Ha OCHOBe KOppeAHUHOHHOrO 
aHaAH3a cpeÄHHX KBaApaTHUHUX OTKÄOHeHHH KOÄec OTHOCHTeAbHO 
uiKBopneft npn Tex hä« hhmx KOAeöaTeAbHbiK napaMeTpax, oöec- 
neHHBaioiuHx CHHJKeHHe KOÄeöaHBH, nouTBepjKAeHa SKcnepHMeH- 
TaAbHO.
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PeayAbTaTbi HccJieaaßaHHH noKaaaAH, qxo äah  noBbiuieHHH 
ycTomaBocTH Ä'B»*eHHa Ha Hanpy>KeHHUö a'BToßyc JIA3-699 a o a - 
?KHa ycTaHaBJiHBaTbCH nepeAHHH noßBecKa noBbiuieHHOH jköctko- 
Cth c  amopTH3aTopaMH h SKcnayaTHpoBaTbCH npn noiBUiueeHOH 
jksctrocth iuihh ynpaBJineMbix Konec. .

PeayjibTaTbi, noAyneHHbie npn HccjieflOBaHHH KOJieöaHHH KOJiec 
ct3thctHHecKhmh MeTOAaMH, uaioT ocuoBaHHe roBopHTb o flepcneK- 
THIBHOCTH BHCJipeHHH 3THX iBblBOÄOB H CaMOTO MeTOAa B HpaKTHKy 
npOeKTHO-HCCJieÄOBaTejlbCKHX paÖOT B OÖAaCTH yCTOHHUBOCTH ÄBH- 
»eH H H  KOJiec.
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E. H . E y P f lA C O B ,  M. E. K Y X T H H , B. H . f lA B J lE H K O , M . M. P E U K E P

U e H T p a / ib H b iä  H a y H H O - H c c n e f lO B a T e B b C H H H  a B T O M o C H / ib H b iM  n o B H r o H  H A M H

U A  A B T O M O B H J lb H O M  n o jin roH e  H A M H  BeuyTCH p a öoT U  
* * n o  c o s u a n m o  m c t o ä h k  y cK o p e m ib ix  ncnuTaiiH H  iisa c a h h  aBTo- 
MOÖHJibHoft nipoM biuiJiem iocTH Ha Haue>KHOCTb n a o jiro B e u - 
HOCTb £1],

VlCAOBHH paiÖOTbl aBTOMOÖHJIH —  TeXHOAOrHHeCKHe, aopO>KHbie 
h KJTHMaTHHecKHe, —  B03ÄeftcTBya Ha arperaTbi n MexaHHBMH, b 
3HaH«TeHbHOH CTeneHH yCÄOJKHHIOT BbinOJIHeHHe HMH CBOHX cjxyirK- 
UHH. OueHHTb HaiaejKHOCTb H AOATOBeHHOCTb H3AeAHH H npOTHO- 
3HpioBaTb paßory hx b 3KcnjiyaTaitHH —  BajKHan h aKTyajibHaa 
3 a n .a H a .

3 a  n o c jie A H H e  ro A b i O TeuecTBeH H aH  aBTO M O ÖH .ibHaa n p o M h iiii -  
jieHHOCTb cuejiajia MHoroe b HanpaBJienHH yBemneHHa ^ojiroBeu- 
hocth h HamejKHOCTH BbinyoKaeMOft npöÄyKUWH. H p « noMOiUH 
yCKOpeHHU'X nOAlHTOHHblX WanblTaiHHH MOJKHO ÄOCTaTOHHO Öbl'CTPO 
ocymeCTBjiHTb cpaBHHTeAbHyio oueHKy h ophotthpobohho nporao- 
3HpOBaTb HaAeJKHOCTb ,H ÄOATOBeHHOCTb KaK MOUapHH3HpOBaHHbIX, 
TaK H BHOfflb C03AaBae'MMX .KOHCTpyKUHH.

OpneHTHpOBohhbih xapaK T ep nparH 03a HiBAHercn CAeßCTBneM 
t o t o ,  h t o  kos^J'cJ) mu ne HTbj ycKopeHHH, nojiyHeHHbie a a h  AeTaAeii H 
arperaTO B  cepHHHbiix aBTOMoßHJiefl, He 0ÖH3aTejibH0 6 y p ,y r  TaKH- 
MH JKe ÄAH M'OUepHH3Hp0 BaHHblX H HOBUiX KOHCTpyKUHH, TaK KaK 
HaMeneHHe ycT au ocT H bix c b o h c t b  ü eT a jieü  n p n  paauHHun oneKTpoB 
HarpyTKeHHH ,b ppaBHHBaeMbix ycJTOBHHX (m ojin ron  —  u o p o r a  0 6 - 
u ie ro  n o a b 3 0b a n h a ) m o ä c t  npHBecTH k  cymecTBeHHOMy ,n3Mene- 
hhiK) 'K03(j)i4)»UHeHT0B ycKopeHHH. H aKonjieH H e ÄawHMx n o a o ß H o ro  
p o u a  noaBOJiHT c o  'BpeMeHeM TOHHee onpeueJM Tb 3 aK0H0MepH0CTH
H3MeHeHHH KOt3(j>(j)HIlHeiHTOB yCKOpeHHH.

H p « pai3pa6c>TKe motouob ycKopeHHbix nojiHroHHbix HcnuraHHü 
aBTOMOÖHJiefl np'HHHT pHfl yCJIOB'Hft, OCHOBHblM'H H3 KOTOpblK HBJIH-
iotch:

1) OTK33bI H HCHCnpaBHOCTH, HO^yHaeMble Ha HCnblTaTejIbHUX 
coopy»ceHHHx, hojukhu hmctb TaKoft x e  xapaKTep, KaK h npn 
sKcnjiyaTatiHH;

2 ) KOHCTpyKTHBHue napaMeT- 
pu COOpy>KeHHH ÄOJDKHhl ÖblTb 
CTaÖHHbHbl;

3 )  (j)opcH p O B K a H a rp y 3 0 H H o ro  
p e * H M a  Ä C T ajie ft aBTOMOÖHJia 
JlOJIJKHa OCyureCTBJlHTbCH 3H 
euer yBejiHHeHHH nacT O T bi n pH - 
jiojK eH H H  M aK CH M ajibH bix H a r p y -  
30K, H MeioiuHXCH npH  S K cn J iy a - 
T auH H ;

4 )  AJIiHTejIbHOCTb HCnbIT3HHH,
onpeueJineMaH onTHMajibHUM co-
OTHOUieHHeM CKOpOCTH ABHHCe- 
hhh h oöieMa HcnbiTaHHH, a TaK­
JKe opraH H 3auH eft abh JKeHHH,
ÄOAJKHa 6bITb MHHHM3AbH0H j

5) KOHCTpyKUHH HCnHTaTeAb- 
HblX COOpyJKeHHH H pejKHM H c ­
nbiTaHHH Ha HHX ÄOAJKHbl oöec- 
neHHTb 6e3onacHOCTb nepcoHa- 
Aa.

riocKOAMcy Bce ucnbiraTejibHbie coopy>KeHHH ic03Äai0T manpaB- 
AeHHoe HarpyjKeHne OTAeAbHbix y3AOB h anperarem a'BT0M06HAH, 
BUlöop s t h x  coopyjKeHHH onpeAeAHercH ( t a ö a . 1) Ha ocHouaiiHH 
o n b iT a  hix 3 K cn Aya T a u h.h .

B a3M O *iH O CTb npoBeAeH HH  n p o 6 e ro :Bbi.x H anbiTaHHft Ha B b iß p a H - 
h h x  H cn b iT aT en b H b ix  co o p yjK e H H H X  n p o B e p n e rcH  np o ö H b iM « a a e s -  
AaMiH, BO BtpeMH KOTOpblX CKOpOCTb nOCTeneHHO nO BbllUaeTCH AO 
MaKCHMaAbHO B03MOJKH0H, OJipeABAHeMOH HO c y S ie K T U B H O M y  BOC- 
npHHTHK) HeCKOAbKHX IBOAHTeAeft. IIp.H  3TO M -O Ö paiU aeTC H  BHHM 3- 
HHe H a n p o ß o H  no A B e co K , ra u o n u p o B a im e  aBTOMOÖHAH, K a c a H n e  
HH3K0 pacno A O JK eH H H x A eTaA eft h ca e c o B  no BepxH O CTH  A o p o rn , 
yBO A aBTOMOÖHAH h  A p y rH e  HBAeHHH, He Ä o n y c r a M u e  bo BpeMH 
AÄHTeAb'Hbix n p aö e ro B b iix  H anbiTanH Ü .

Il'O C A e on p ea eA eH H H  Ä:n a n a 3 0 H a  B0 3 MOjKHbtx C K o p o cT e ft  o c y iu e -  
c t b a h c t c h  p e*H M O M eT p H p oB a H H e H cn biT biB aeM H X  y 3 A 0 B  h  a r p e ­
raTO B. K » k  inpaiBHAO, HcnbiTaHHH npoBOAHTCH n p n  HOMH’H aAbHOii 
H a rp y s K e , o r o B o p e H H o fl  3aBOACK ofl H HCTpyK U«eH , h n p n  H ecK O Ab- 
KHX CKOpOCTHX ABHJKCHHH.

PejKH M OM CTpH pO BailH e npoBOAHTCH H iHa PHAC X a p a K T ep H H X  AO- 
p ior o .ö m e r o  H 0 A b 3 0 B a :HHH n p n  S K en A y a T a u w oH H H x C K o p o cT H « . P e -  
S yA bT a T U  HCnOAb3yiOTiCH c UCAblO HaOTaneHHH TaKOH OK o p  OC TH 
ABH*eHH .H , H T o6 bi H arpysK H  Ha noAHTOHe He n p e B b im a A u  S K on A y a - 
T a u n oH H b ix  n p n  n p o ö e r o B b ix  n cn b iraH H H X , a  TaKJKe n p n  aH aA H 3e 
npHHHH 0T K 330 B  H TIOAyHeHHH HCXOÄHblX AaH H blX ÄAH paCHeTOB 
H CTeHAOBblX iHOnblTaHHfl.

'BajKH biM  3A eM eH T0M  mcto:ähkh H cnbiTaHHH HBAHeTCH perA a M eH T  
p a iö o T H , O T A U xa H cn b iT aT eA efl h ocmotpa  M cn b iT b iB a e M o ro  o 6 i )e K -  
Ta . PeJKHM p a ö o T b i  h O T A bixa p a a p a ö a T b iB a e T C H  Ha Kaijm ubiii bha 
HcnHTaiHHÜ, a äah  npoB eA eH H H  oc.M O Tpa oocTaiB A H encH  T ex n o A O - 
THueoKaH K a p ia ,  p e r A a M e H T iip y io m a n  hophaok  h n ocA e A O B a T e A b - 
HOCTb OCMOTpa AO H HOC A e  CM6HbI H BO 'BpeMH HCnblTaHHH (H a OC- 
T a n o B K a x ) .

H c n b i T a T e j i b H O e  c o o p y j K e H n e

H c n b i T b i B a e M a s  c H d e M a

X
X
X  <u

3  »  0. 0) 
0 5u  C
U  Ol 
4) CU

O . X

ea
CO
s
H
CU

c
e .

4>
S  s  2 ■  CQ
SJ *  5 CO 
>> eQ 

Cu CU

0
4>

C  u  
u §

s  s
io

«  S  2S  0r i  ~ CO
3 a > »  
S ' a  *
<u V  -TM  H  2X  u  s

es
s<J
u
X
S
u
X
ca
CU
H

00
H
<J
O
s
X
US
s

ta

CR
O0)
S  S

£ 5
H  c l

A
§

O S

g §
H  SCQ 9

CQ

Ä o p o r a :
C 6y jIbI>K H b IM  HJIH 6 p y C M a T b I M  n o -

K p b l T H e M ................................................................. + + + + +
H C K y c c T B 6 H H a n  y x a ö H C T a a  . . . . + + +
r p y H T O B a »  ................................................................. ■ + +

K o p O T K H e  B O J I H b l ........................................................... + +
C K O p O C T H O ft  T p e K  ........................................................... + +
P a 3 B o p o T H a H  n j i o m a A K a  (a B H J K e H n e  n o

. B o c b M e p n e “ ) ............................................... + +

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



24 ABTOMOÖHJIbHasi npOMbllUJieHHOCTb JV° 2, 1970 r.

BaJK H b IM  MeTOÄHHeCKHM MOMCHTOM, TpeÖyiOmHIM T m aT M b H O rO  
aHajiH3a, HBAHercH  pHA BcrapocoB, CBHaaHHHX c .yiCTpaHeHHeM oö- 
HapyjKeHHH.x HencnpaBHOCTeft m  OTKa3cra. Hx ycnsu iH O e  pa3peaiie- 
HHC OCHOBAHO Ha BblCOKOM Ä'H3CH OCTHHeCKOM ypOBHe OIipeAeACHMM 
nepBO HanajibHoft npHHHHbi bo3hhkhoböhhh HeircnpaBHOCra h oTKa- 
3a, a TaKJKe na  HeoiöxaAHMOtTH n o c a e  3aMeHbi AeTaAH  mjih y3Jia 
an paraT a  n poBep»H  peryjiH poBO K  hjih TexHH-HecKoro coctoh h h h  
HocjievUHero. T p eöy ercn  TaKJKe nepHOAHnecKaH n paBepK a  TCXHHne- 
c k o to  co ctoh h h h  ysA-OB, a rp eraT O B  h o ö b ö K T a  ib ueJiOM. n cp n o A H H -  
HOCTb 3a'BHCHT OT OlÖbeKTa HCnblTÄHHft H AOpOTH, H a  KOTOpOH OHH 
npOBOÄHTCH.

PeuiHTb 3th Bonpocbi oKaaanocb B03MO>KHbiiM önaroAapH MCTO- 
ÄHHeCKHM pa3pa60TKa.M, KOTOpbie BeayTCH Ha ABTOMOÖHAbHOM no- 
JiMroHe Ha ochobhmx öa30Bbi-x a btom oöh ah x .

T a x oe  pemeiiHe, CBnaaHnoe c  oueHKoft h  nparnasHpoBaHHeM « a -  
AeJKHOCTH :H 'ÜOJiröBeHHOCTH M3,HejIHH aBTOMOÖHJIbHOH nipOMblHIJieH- 
HOCTH Ma'CCOBOTO Hp0H3B0aCTiBa, XOpOIU'O OTpaCOTaHHUX H ÄOBe- 
aeHHHX, no »OTopuM  HMeeTca oöuiHpHbiH MaTepnaji, nojiyneHHbiH 
npn 3KcnJiyaTaiiHH b pa3Hoo6pa3Hbix lycjiOBHHx, Aano bosm ojk- 
HOCTb:

1) nOJiyH-HTb AaHHbie, Ha OCHO-BaHKH KOTOpblX MOJKHO pemaTb, 
KaKHe H3 y3JioB h  -arperaTOB uejiecoo6pa3HO HcnbiTbiBaTb na KaJK- 
Aoft H3 cnounaxbiibix ßop-or ino.TH.rona;

2 )  yCTaHOBHTb TOJKAeCTBeHHOCTb (KaK n o MeiCTy BO3HHKH0Be- 
hhh, T a« h mo xapaKTepy) HeHcnpa-BHOCTefl h OTKaaoB, B03HHKaio- 
iah-x  s o  .B,peMH HonbiraHHH Ha cnepHajibHbix A op ora x  .hjih komo- 
jieKOHbix T paccax, a TaKJKe m p« SKcnjiyaranHH;

3) ycTanoBHTb Be.THMHHbi n-poiöeroB a o  B03iiHKH0BeiiHH OüHna- 
KOBbix «eHcnpaBH-ocTefl npn HcnbiTaHHHX Ha nojinrone ,h npn skc- 
njryaTapHH;

4) yCT3HOBHTb K03(J)'(|)HHH eHTbl yC'KOpeHHH, T. e. nOJryHHTb A a H ­
Hbie n o 3({)(})eKTHBHOCTH HOnblTaHHH Ha nOJIHTOHe H IIOAb'3'OBaTbCH 
HMH n p H  paÖOTe HaA M0AepHH3Hp0BaHHHMH HJIH OpHTHHajIbHbIMH  
IKOHCTpyKHHHMH Tex JKe yöJIOB;

5) npiorH03Hpo-BaTb 3Kcn jiyaT an H 0H H yio  -ÄOAraBeMHoCTb ncnbiTy- 
eM o ro  y3Jia (n a  n o jin ro H e ), y im io jK an  n p o ö e r  (b k m ) a o  noHBAe- 
h.hh «eHonpa-BHOCTefl hah nono.MKH na Koa(j)<})HHHeHT yoBopeiiHH;

6) conoCTaBAHTb HaKonneHHbie AaHHue n o  HaaeJKiiocTH h  a o a - 
raBeraocTH y3JiOB h  arperaTOB cepHHHO BbinyicKaeMbix a'BTOMoßn- 
Aeft c MaTe-pnanaMH n o  h o .b h m  KOHCTpyKUHHm , t . e. npo'B'OAHTb 
npHMöe conocT aBA eH H e  n o  Haae-JK-HOCTH h  AOAiroBennocTH onbiT- 
H u x  oßpaanoB  c  noAoöiibiMH cep.HHHbiM«.

A h b a h 3 MaTepnaAOB noKaaaA, h t o  a a h  ycKopen-HOfl oiieiiKH Ha- 
AeJKHocTH h  AOAroBeniiocTH p eccop  aBTOMo6HJieft ucA ecoo6pa3iio 
npoBOA-HTb .HicnbiTa«HH Ha MomeHofl a o p ore  noAH-röHa. 3Ta AOiPO- 
ra —  KOAb-neBaa nporaJKeHHOCTbio 8354 m  c  AByMH noAocaMH 
ÄBHJKeHHH. BHyTpeHHHH nOAOCa, HIHpHHOH 3,5 M, BblMOipeHa AO- 
BOAbHO p-OBHO ÖyAUJKHbl-M KaMHeM B neCOK. BHeUIHHH HOAOCa, 
m-Hp»HOH 4 m,  BbiMomeHa 6yAbUKHU.\i KaMHeM b  6eTOH. Ha no- 
BepxHocTH A op orn  npeAycMOTpeHbi ABe k o a c h , pasAeAeHHue 6e- 
TOHHofi- noA ocofl. CeHeHHe noBepxHocTH KajKA-ofl k o a o h  b  npoAOAb- 
h o m  HanpaßjieHHH npeacTaBAHeT c o ö o ß  pna  naaBHo conpaJKeHHbix 
A yr OKpyjKHOCTH, o6pa3yiom H x 6 y rp u  h BnaAHHU a a h h o h  o t  1 
AO 4 M H BbICOTOfl (rAyÖHHOfl) OT 3 AO 5 CM.

H p n  B blßo pe M H KponpOljjHAH 3TOH nOAOCbl B K a lÖ C T B e  npOTOTH- 
n a  6biA B3HT MHKponpo4)HAb y n a C T K a  p e a n b u o ß  A oporn  c  ö y A U JK - 
h h m  n o K p u TH eM  ( b  yA OBAeTBopHTeAbHOM  c o c t o h h h h ) b  p a flo H e  
r. y r A H H . H e cM O T p n  H a H aKO Top yio  KoppeKTH poB Kiy M HKponpoipHAH 
n p o TO TH n a  a o p o r n  c  u e n b io  yn p o m e H H H  TexHiOAorHH MomeHHH oöe 
A o p o rn , K a K  n O K a3aA H  TeH30M eTpHHeCKHe H cn biTaH H H , C 0 3Ä 3I0 T 
npHM epHO pa-BHopeHHOe HaripyJKeH H e A e T a A e fl iXOAo-BOfl nacTM a® - 
TOMOÖHAH.

yH H T blBaH  HeOÖXOÄHMOCTb OÖeCneHHBaTb HOpM3AbHble yCAOBHH 
a a h  paöoTb i n e p c o n a A a  b o  BpeMH XAHTeAbHbix HcnuTa-Hiifl, a TaK ­
JKe opraH H 3auH M  6e3 onacH o ro  npoBeAeHHH  H onuTaHnft h con ocT a-  
b h m o c t h  peayAbTaTO B, perAa-M eHTHpoßaAH (ra-ÖA. 2) CKopocTb a -b h - 
JKCHHH 6a:30BUX MOlAeAefl aBTOMOÖHÄefl.

T a 6 j i » u a  2

CtCOpOCTb aBTOMO- 
b k m  h  Ha 

Hapy«(H0ft nojioce

CKOpOCTb aBTOMO- 
6 hjth b km \h  Ha 

BHyTpeHHeft nojioce

T:.*n aBTOMOÖH.Ta
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Tpy30B0ft ............................................
JlerKOBOfl:

4 5 3 5 6 0 4 5

M a j lO v lH T p a > K H b lft ..................................... 4 0 3 0 - 3 3 7 0 5 0 - 5 5
cpejw ero K a a c c a ..................................... 6 0 4 5 7 0 5 0 - 5 5

ABTOÖyc.  .  ........................................ 4 0 3 3 - 3 7 6 0 4 0 - 4 5

H p n  ÄBHJKeHHH n o  H ap y jK H oft n o A o c e  M o m e H o fl A o p o r n  y 
B c e x  CapHftHblX aBTOMOÖHÄefl p e o c o p b l  BUXOAMT H3 CT.pOH 3’HaHH- 
TeAbH-o p a H w u e , aeM  b 3 K cn A y a ia n H H . C p e A H n e  n -p o ö e rH  a o  noA O - 
MOK A HCT OB pCClCOp Ä B yX  OCHOBHblX Öa30BbIiX T p y30B bIX  3IBTOMO- 
ÖHAefl C ÖOAbHIHM TOAOBblM BUnyCKOM npH B eA eH bl B TaÖA. 3.

T a ß j i H u a  3

Peccopa

CpeüHHft n p oöer 3 b t o m o 6 h . / i h  ao pa3« 
pymeHHH AHCTOB peCCOp Ha MOmeHOft 

Aopore B K M

MoAeAb B MOAeAb B

n e p e a a n ..........................................................
3anH9fl ...............................
JJonojiHHTejibHafl...................

7 0 0 0  -  7 5 0 0  
3 4 0 0  -  3 7 0 0  

8 0 0 - 1 0 0 0

2 4 0 0 - 2 7 0 0
2 4 0 0 - 2 7 0 0

5 0 0 - 7 0 0

n p o ö e r  3THX JKe aBTOMOÖHÄefl A o  noAOMKH p e c c o p  -b aK cnAya- 
TapKH cocTa-BAneT 35— 70 t h c .  k m  b 3 3 b h c h m o c th  o t  xapaK Tepa  
HonoAbs-oBaHHH, o t  ÄO pojK H ux ycAOBHft, o t  ypoBHH TexHHaecworo  
OÖCAVJKHBaHHH, OT BBaAH(J)HKa«HH BOÄHTeAefi H OT K3HeCTBa BOJK- 
ACHHH.

Ha pn c. 1 npHBeAeiibi peJKHMbi HarpyJKeHHH nepeAHHX, 3 3 ä h h x  
H AOnOAHHTeAbHUX peCCOp aBTOMOÖHAH MOAeAH B ,B BHAe HHTe- 
rpaAbHbix KpHBUx pacnpeAeAeHHH hhcah ahka-ob  N  H3MeneHHH n a -  
npHJKeHHft c paaAHHHbiMH aMnAHTyAaMH ott.

6a  k T / c m  *

3000

2000

1000

0
M

P hc. 1. H a rp yso M H b ie  pajKKM bi peccop Ha pa.3AHH- 
Hbix Aopora-x n o A n ro n a :
3 — npo(J)HJiHpODaHHoe 6 yjibi>KHoe nonphiTHe; 6  —  poBHoe 
5yj]Li>KHoe noKpbiTHe; 1 - -  nepeAHJiH p e cco p a ; 2  —  3aAHBH 

p e cco p a ; 3  —  AonojiHHTejibH3 H p eccop a

CacieMaTHHecKoe conocia'BJieHHe h a*rpy3o t h bix  pe^HMOB c y^e- 
TOM BbT3bIiBaöMOrO npH 9T0M HaKOOJieHHH yOTaAiOCTHOTO TlOBpeöK- 
AeHHH h n p oöera  ao  pa3pymeHHH ahctob peccoip bwhbhao 3aK0- 
HQMepHOCTb, KOTOpyK) J MOJK'HO HCn0Ab30BaTb AAH np0THO3HpOBa- 
hhh AO-’iTOBeriHOicfH peccop  n o  HarpysoHHOMy peJKHMy. 3 tot m c- 
TOA, OAHaKO, He ycrpaHHeT HeOÖXOAHMOCTH HCnblTaHHft, nOCKOAb- 
Ky npn n-OAyneHHH ycTaAOCTHbix xapaKTepHCTHK B03HHKaiOT TpyA- 
hocth. KpoMe Toro, CKaäbiBaioTCH -H ocoöeHHOCTH npoueccoB  Ha­
rpyJKeHHH M3A0H HHTCHCHBHOCTH, nOOKOAhKy yCHAHBaeTCH BAHH­
HHe BpeMeHflöro .(jjaKropa [2],

O öCAeinoB aH H e .pejKHMOB ch a o b o to  h Te nA O B o ro  HarpyJKeH HH  
aM 0pTH33T0|p0B H -CpaBHHTeAbHble IlpO Ö arO Bbie HCnblTaHHH HX Ha 
A -o p o ra x  noAH-roHa .iio xasaA M , h to  HaAeJKHOCTb h A O A ro B e m io cTb  
a M o p TH sa To p ö B  n p n  ycK o p e H H b ix  H cnbiTaH H H X A e A e co o ö p a 3 H o  o ne - 
HHBaTb Ha onenHaAbH-oö A o p o re  « K o p o rx n e  i b o a h h » .

OneuHaAbnaH Aopo-ra «KopiOTKHe bo ah h »  HiMHTHpyeT MHKpo- 
npO(|)HAb Aopor C -H3HOUieHHbIM aC îaAbTOBblM mOKpblTHeM H rpyH- 
TOBbie Aoporn, yKpenAeHHbie meÖHeM. ÜHa npeACTaBAHCT coöofl 
ynaCTOK.AAHHOfl 1 K M , BbinOJKeHHblft ÖeTOHHbIMH nAHTaMH, c  no- 
BepxHOCTbio BOAHoaöpaa-Horo npo4)HAH h uiaroM boahh  760 m m  h 
BbicoToö okoäo 25 m m . Ha rnnpHMe 3,49 m  boahh  pacnoAOJKeHH 
nepneHAHKyAHpuo och Aoporn, a na uiH.pHHe 2,27 —  hoa  yrAO,M 
67° k  och Aoporn.

nOAÖOpOM CKO.pOCTH ABHJKCHHH Ha 3TOÜ ÄOpOre MOJKHO BH- 
3B3Tb p©30HaHCHHe K0A6ÖaHHH AKJÖOTO a-rperaTa aBTOMOÖHAH.

H3MepeHHH nOKaaaAH, HTO CKOpOCTb ÄBHJKeHHH, npH KOTOpOH. 
AeraAH noA-BecKH, Hecymefl cacreMH h pyneßoro ynpaBAeHHH Haa-
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öoaee Harpy*eHbi, cocrraBAHeT 25— 30 k m / h . Ha pnc. 2 arro noKa- 
a a h o  ä a h  aMopTH:3aropoB .

Ä jih  on p ea ea eH M H  ÄOinycTHMoft npoAOAjKHTeabHOCTH ö e 3 o c T a n o -  
b o h h o t o  ÄBHJKeHHH ö b ia  H ccjieÄ O B aH  T eM n ep a T y p H b ift  peJKHM a M o p -

103N u, ukü/1k m
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Phc. 2 . I Iarpy30Hiii>ie pejKHMH (yc H A u e  b 
uiTOKe) aMopTH3aTopoB Ha Äopore Traia « k o - 

pO TK He BOJIHbl»: 
a  —  n p aM bie  «K o p o T K n e  b o a h h » ;  6  —  K o c u e  c k o -  
pOTKHe BOJIHbl»; /  —  npH CKOpOCTH ÄBHJKeHHH 
20 k m /h o c ;  2  —  n p n  c k o p o c t h  ÄBHJKeHHH 30 k m /h -, 
t —  npH CKOpOCTH ÄBHJKeHHH 40 K M jlI 4  —  npH CKO­

POCTH ÄBHJKeHHH 80 k m /h

T ira a T op o®  b Te^ieH'He p a ö o n e f t  .cm ©h h  n p n  oiqpyi>Kaioiii.efi T e M n e p a - 
Tiype B C öÄ 'yxa  + 25- H + 300. P a 3 p a 6 o T a H H b ift  n o  stmm p e 3 y ;ib T a -  
TaM pejKHM H cn b ira n n ft  o ö e c n e H H B a a  Ä om y cT H M y io  BeawHHHy na- 
r p e B a  a m o p t H 3 a x o p o b  b  n p e a e a a x  i l00— 110°.

MQÖHÄeft naaaeT  o t  250 ä o  200 k z  eme aonycKaeM U x TexHHHecKH- 
MH yCÄOBHHMH. PIpHÄHHOft Ha'ÄCHHH yCHAHH OTÖOH y  aM0pTH3aT0- 
POB OÖOHX THHOB HBÄHeTCH OCABÖAeHHe 3aTHJKKH TaftlK'H CaÄbHHKa 
uiTOKa h noHB.aeHHe t© h h  h c h ä k o c t h  nepe3 caabHHiKOBoe ynaoTHe- 
HH6 IIUTOKa.

n p o 6 e r  ä o  BbixoÄa ii3 c t p o h  aMopTH3aTopo® npn 3KonÄyaTiaÄHiH 
aBTOMOÖHAefl iMoaeaeft B h  B no h m c io iä h m c h  ÄaHHbrM KoaööaeTCH 
b oneHb uiHipoKHx npeÄeAax; n p n n eM  TexHunecKoe cocroHHHe aM op- 
TH3aTopoB b aBT0X03HftcTBax oueHHBaeTCH, KaK npaBHAO, n o BHeiu- 
HeMy BHÄy, a npn m o h t b JKe h x  —  n ocae  peMOHTa. XapaKTepmcrH- 
KH ne npOBöpHIOTCH H3-8a OTCyTCTBHH CT6HÄ0B.

n o  ÄannuM 3 E I A X  npn riepBOM b b t o k o m 5 h h aTe aM op TH 3aTO pbi 
Ha aBTOMOÖHÄHX m o ä c ä h  B 6e3O TKa3H 0 p a ö o T a iO T  3 0 — 3 5  Tbic. km,  
t .  e. Ko sijx jiH U H eH T yoKopeHHH npn H cn biTaH H H x Ha Ä o p o re  «ko- 
pOTKHe BO AH H » p aB eH  ,1000 . n o  ÄaHHbLM aBT0XO3HÖCTB, T p a n o n o p - 
Tnpyiom 'H.x r p y a u  no h ä o x h m  P 3 3 ö h t h m  Ä O p o raM , a M o p T H 3a T o p H  
paiöoTaiOT 6 ö 3 o tk 3 3 h o  Ha a'BTOMOÖHAHX Moaeaeft B n B npn npo- 
6 e rc  15 — 2 0  Tbic. km.

HcnbiTaHHH paM rpy30Bbix aBTOMOÖnaeft b HacTOHiu.ee BpeMH 
BeÄyncH « a  KOMnaeKCHoft Tpacce.

KajKÄbift ä h k a  n p o ß e r o B b ix  H cnbiT auH ft panen 2200 km,  H3 k o -  
T o p b ix  n p o ö e r n  n p oT H J K eH iiocT b io  n o  1000 k m  BbinoaHHiOTCH Ha 
pO B H ofi h  npo<})HaHpoBiaHHOft Ä o p o r a x  n o A n r o H a , a n p o ö e r  
200 k m  —  n o  cn e itH a a b H o ft  yxaÖ H C T oft a o p a r e ,  n o s B o a n io m e f t  ä ® h -  
JKeHHe CO CKOpOCTbK) 10— 15 km/h.

H a pnc. 4 npHBeacHbi aam ibie n o  pe>KHMaM narpyaceHna n on e- 
penHHU paMU aBTOMOÖHaa m o ä c a h  B na yiKaaaHHbiK Bhurne a o -  
p ora x .

> k T/c m 2

P h c . 3 . H 3M eH 6H H e p a ö o H n x  x a p a K T e p n -
CTHK aMOpTH3aTOpOIB n.pH HCTlblTaHHHX
Ha ä o p o r e '  r n n a  «K o p o T K n e  BoaHbUJ 

(u iT p H x o B b ie  hhhhh —  n o  T y )

B  x o a e  n p o ß e ro B b ix  n on u T a iiH H  CHCTe.MaTuueoKH K O H T p o a u p o B a - 
a o e b  COCTOHHHe aMOpT'H,3aTOpOB BHeUIHHM OCMOTpOM 'H CHHTHeM 
x a p a K T e p h cth k  Ha ctöh ä c .

H o  p e a y a b T a T a M  n ep H oa H ^ ecK H x  n p o ß e p o K  S o a b u io r o  koahhc- 
CTsa a M o p r a s a T o p o B  a s y x  M o a e a e f t  n o cT p o e H b i rpiaipHKH cpeÄ H H X  
3H aneH Hft ( p n c .  3) HSM eHennH y c n a H ä  o tö o h  h iCJKaTHH b 33bh- 
ch m octh  o t  BeAHHHHbi J ip o ö e r a .  n o a .y n e H H b ie  ÄaH H bie n o K a s a a n ,  
h to  b cp e a H e M  3a n p o 'ö e r  20— 40 km  n o  cn e iiH a a b H o ft  a o p o i r e  «k o - 
pO TK H e BOAH bl» yCHAHe OTÖOH y  aMiOpTH3aTOpOIB eepH ftllh lX  aBTO-

HHHbi paM bi npn w cn b iTaH H ax  Ha cne- 
u n a a b H b ix  a o p o c a x  n o a w ro H a :

1 —  HCKyccTBeHHa« yxaÖHCTayi A op ora ;
2 —  M o m e n a H  A O p o r a ,  B H y T p e H H a n  p O B -  
nan n o ^ o ca ; 3 —  H apy^H aa npo4>HJiHpo-

BaHHaa n o^ oca

O h h  noKaabiBaioT, hto ecan  HarpyjKeHHH Ha M om enbix a o p o r a x  
n o a n ro H a (poBiioft h npotpHanpoBaHHoft) cpaBHHTeabHo M aao ot- 
AHHaioTCH Ä P yr o t  Ä p y ra , to npn n p o ö e re  no yxa.ÖHCTOft ä o p o r e  
CTeneHb HarpyjKeHHOCTH nonepeHHHbi peaKO B 03paC Taerr.

n p o B e a e H n e  n p o ö e r O B b ix  H cnbiTaH H ft Ha K O M n aeK cn oft T p a c c e  
3H aH H TeabH 0 y c K o p n a o  n oH B a eH n e  TnnH H H bix n oB pejK Ä eH H ft, Ha- 
öaiO Ä aiom H xC H  n p n  sK c n a y a T a n n H .

npo'öer aBTOMOÖHAH M'OÄean B äo noHBaeHHH TpemHii nonepe- 
hhh paM npn ncnbiTaHHHX Ha aoporax noawroHa cocraiBHA: 16— 
18 Tbic. km no Momenoft poB.Hoft Äopore, 8— 9 thc. km no Mome- 
Hoft npo(})HabHoft Äopore, a Ha KOMnaeKCHoft Tpacce —  2000 km no 
poBHoft MomeHoft Äopore; 2 0 0 0  km no npoejmanpoßaHHOft Mome- 
Hoft Äopore; 29 km no yxaÖHCToft Äopore. n o  aaHHbiM auccnaya- 
TanHH npoöer cocTaBAneT 40— 70 thc. km b 3a®HCHMOCTH ot yc- 
aoBHft.

P a ö o T a  n o  p a 3 p a ö o r K e  M eT oa n K  y oK op eH H b ix  H on b iT an n ft n o  H a- 
Ä 6 JKH0 CTH H ÄOATOBeHHOCTH npOÄOAJKaeTCH .

- J 1 H T E P A T V P A

1. J l a n T e i B  C. A .  ABTO M OÖ H abHH e noanroHbi. M., Hbä-bo 
«M a iH H H o e rp o e H H e jj, 1966.

2. K y r e a b  P. B. Z to a ro B e H H o cT b  aBTOMOÖHaeft. M a m r H 3 , 
1961.
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KaHfl. TexH. HayK B. M. KYflLlOB

l^ A ^ E H H E  Koaeca conpoßOJKaaeTCH TaHreHnnaabHoft ae<}>opMa- 
iiHefl npoTeKTOpa niHHbi, CMemeHneM npoTeKTopa hihhu otho- 

CHTejIbHO OÖOJia. H CKOJIbJKeHHeM ÖerOBOH ÄOpOJKKH npoTeKTopa 
uiHHbi OTHocHTejibHO onopHoft noßepxHocra. 3th napaMeTpu onpe- 
ÄeaHIOT KHHeMaTHKy ÄBHJKeHHH IlHeBMaTHieCKOft IHHHbl.

JXjih onpeaeaeHHH TaHreHHHaabHoft ae<t>opMauHH h CKoabJKeHHH 
ßeroBoft äopojkkh npoTeKTopa hihhh npHMenneM MeToa oßpame- 
hhh ÄßHJKeHHa (ocb Koaeca HenoaBHJKiia, oclioBaiwe nepeMemaeT- 
ch co CKopocTbK) « „ )  h paccMaTpnßaeM aBHÄeHHe ajiacTHHHoro KO­
Jieca n o  aßcoJiiOTHO jKecraoMy ocuoB am no (pnc. 1).

ripeanOJlOIKHM, HTO Ka- 
neiiHe KOJieca nponcxoaH T 
6e3 TaHreHUHajibnoro CMe- 
meHHB ■ TOHKH A  OTIIOCH- 
Tejibiio Tejia KOJieca, tot- 

\ Äa CKOpOCTb 3TOH TOHKH

“ « P

COS a

r n

COS2 a
( 1 )

P hc. I . CxeMa B3aHMO,neHCTBHH 
mieBMaTHHeCKOH IUHHbl C TBepAOH  

OnOpHOH nOBepXHOCTblO

r/ie ra —  K p a m a H m e e  pac-  
CTOHHHe OT OCH 
KOJieca a o  o n o p -  
HOH nOBepXHO- 
CTH.

B aCHCTBHTeJIbHOCTH 
npH  KaneHHH 3JiacTH H H0- 
r o  K OJieca n p o H C x o a n r  

T a n reH U H a jib H oe  C M em eH H e to h k h  A  oTH O CH TejibH o njiocK OCTH  k o h -  
T a K T a . 3 t o  C M em eH H e o ö y c jio B J iH B a e T c a  r e o M e T p u e u  B 3 a H M oa e fi- 
C T B yioiuH X  T e ji ,  a  TaKJKe bcjih h h h oh  h  H anpaB JieH H eM  TaureH U H - 
ajibH O H  CHJibi, a eH C T B yiom eH  b  KOHTaKTe K OJieca c  o n o p H o f t  n o -  
BepXHOCTbK).

H a  ynacT Ke  cuenjieHHH c k o p o c t h  Tonex, J io x a m n x  Ha öeroBofi 
ao p o jK K e  npoT eK T op a  uiHHbi h  H ax o a n iu n x cH  b  KOHTaKTe c o n o p -  
HOH HOBepXHOCTblO, nOCTOHHHbl H paBHbl CKOpOCTH 0CH0B3HHH.

I lp H  OTCyTCTBHH CKOJIbJKeHHH TOHKH A  OTHOCHTCJIbHO OnOpHOH  
IIOBepXHOCTH Bb lpaBHHBaHHe CKOpOCTeÖ TOHeK KOJieca H OCHOBa- 
hh h  n p o H cxo a H T  3a cneT TaH reH u najib H oro  CM em eHua ßeroBoft jxo- 
P0>KKH IUHHbl OTHOCHTeabHO OÖOaa H nOSTOM y CKOpOCTb TOHKH A  
b 3tom  ca y n a e

Vn =  V1 +  VCMt

ra e  v Cm —  CKopocTb cM em cHHH to h k h  Koaeca, Jiejxam eu na  o n o p -  
HOH nOBepXHOCTH, OTHOCHTeabHO o ö o a a .

B  c a y n a e  cxo jib> xeH H H  t o h k h  A  OTHOCHTeabHO o n o p n o f i  n o ß e p x *
HOCTH HeOÖXOaHMO y n eC T b  H CKOpOCTb CKOJIbJKeHHH 3TOH TOH­
KH v CK . T o r a a  C K o p o cT b  K o a e c a  ( o n o p H o u  n oB epxH O C T H ) b  o ö m e M  
c a y n a e  o n p e a e a H T c a  ypaB H eH u eM

VK =  Vl +  VCM +  VCt ( 2 )

C  yneTOM  t o to ,  i t o  vk *=rK v>K , a a n  to h k h  B  (p n c . 1 ) ,  H a x o a n -  
m e ftcn  b u e iiTpe  KOHTaKTa (y r o a  a = 0 ) ,  ypaBHeHHe ( 2 )  6yaeT  
HMeTb BHÄ

~ r K =  r d  + + ( 3 )

ÄO

H 3  s t o t o  ypaBHeHHH c jieÄ yer, h to  ecÄH u eH T paab H an  Ton xa  KOH­
TaKTa B  He CM em aercH  OTHOCHTeJibHo o 6 o a a  KOÄeca h He CKoab-

(  VCM VCK
3h t  OTHOCHTeabHO o n o p H o f t  noB epxH O C TH  -----------=  0  H  =  0

\ “ k
t o  p a a n y c  KaneHHH K o ae ca  paßeH  K p a ra a ft iu e M y  pacCTOHHHio  
onopH oft noBepxHOCTH, t. e. rK =  r d .

B  TexHHnecKoii jiHTepaType n o  B o n p o ca M  KaneHHH a a a c ra n H o ro  
KOJieca H3BecTHbi pa6oTb i, b  KOTOpbix p a Ä H y c  KaneHHH on p eaean eT -  
c h  nepe3 TaH reH H H aabH yio  Ä e 4 )o p M a n H io  uiHHbi. T a n ,  B .  H . K h o p o 3 
[1] cnHTaeT, h t o  Ha jiHHeftHOM y n a c re e  H3MeHeHne 3aBHCHMOCTH p a -  
Ä H yca  KaneHHH o t  TaHreH nnaabH O H  H arpy3KH  ÄaH  TopM 03H oro  K o ­
a e ca  npOHCXOÄHT H3-3a CIK3THH 6eTOBOH ÄOpOHCKH IHHHbl H Onpe-

Ä ean e rcH  MaKCHMaabHOH BeannHHOH o K p y iK H o ro  c>KaTHH aaeMeH- 
t o b  n poTeKTopa b  nepeÄHefl nacTH KOHTaKTa. O ä h 3k o  s t o  He npo- 
Bepn ao cb  SKcnepHMeHTaabHO. H a  caM OM  Ä eae  3aBHCHMOCTb pa -  
ÄH yca  KaneHHH o t  TaH reH unaabH oft ÄeiJiopMauHH, KaK  6 u a o  ycTa- 
HOBaeHö b  pe3yabTaTe  n p oB eaeH H o ro  nccaeÄOBaHHH, HMeeT h h o h  
BHÄ-

H a  0CH0B3HHH ypaBHeHHH Hepa3pbIBHOCTII MexaHHKH cn a o m -  
«b ix  cpea, KOTopoe b npnao>KeHHH k  aH aaH 3y  KHHeMaTHKH a aa -  
CTHnHoro Koaeca  6b iao  BnepBbie n cn o ab 3 0 B aH o  B. A. neT pyu iO B b iM  
[2] y F o  =  c o n s t  (y , F, v  —  cooTBeTCTBeHHo naoTHOCTb, n a o m a a b  
non epen H oro  ceneHHH h CKopocTb OTHOCHTeabHO ä h h h h  KOHTaKTa  
p accM aT p H B ae M o ro  -noBepxHocTHoro ca o n  b ÄaHHoft TonKe äh h h h  
KOHTaKTa), MOJKHO OnpeÄeHHTb CKopocTb ÖerOBOH ÄOpOJKKH IUH­
Hbl v u v 2  v n b pa3HHHiib ix TonKax  KOHTaKTa n o  (JiopMyae
H =  H o ( l— A ) ,  TÄe V0 —  CKOpOCTb ÖeTOBOH ÄOpOJKKH B HeÄeiJlOpMH- 
poBaiiH O M  ceneHHH.

O n p e ae a H M  BeannH H y OTHOCHTeabiioft Äe ijiopM auHH  A b  KaKoft- 
a n 6 o  Tonne KOHTaKTa. Ä a n  s t o t o  paccM O T pnM  ceKTop aob  
(pnc. 1), ue iiTpaabiib ift y r o a  y  KO Toporo  p aßeH  da .  O n p e a e a H M  
Ä Ä H iiy  saeM eH Ta b cb oö o äh om  (ab)  h ÄeiJiopM HpoBaHHOM ( A ß )  
COCTOHIIHHX npH B33HMOÄeHCTBHH IHHHbl C naOCKOH OnopHOH nO- 
BCpXHOCTblO. H eo6xO Ä H M O  HMeTb B BHÄy, HTO BeaHHHHa A B  MO­
JKeT n a  HeKOTopbix yn acT K ax  b naocKOCTH KOHTaKTa HMeTb bohh- 
nHHy, 6 o a b u iy io  h äh  MeHbuiyio  BeaHHHHbi ynacT Ka, n o K a 3 a H iio ro  
Ha pnc. 1. 3 t o  3 3 b h ch t o t  cb o h c tb  ih u h h , BHyTpeHHero ÄaBaeH H n  
B0 3Ä yxa  b Heft h n arp y3 K H  Ha Koaeco. E lo sT O M y  BeaHHHHa y r ­
a a  d a  Ä a a  A B  h ab  Ha HeKOTopbix y n acT K ax  u ih h h  ß ya e T  pa3 -  
annHoft, OÄHaKO 3 to  pa3ÄHHHe HBaHeTCH, KaK  n o K a3 aa H  pe3yabTa-  
Tbi SK cnepH M eH TaabH oro  nccaeÄOBaHHH, He3HanHTeabHbiM h  hm 
m ojkho  npeHe6penb. H 3  TpeyroabH H KO B A O C  h O B C  (pnc. 1) ä ä h -  
Ha 6ecKOHenHO M a a o ro  saeM en T a  öeroBoft ä o p o jk k h  n poTeKTopa

d  a.
IHHHbl B CJK3T0M COCTOHHHH d l  «ä r d ------------.

COS2 a

iJ a n i ia  aaeM eHTa A B  b cb o ö o äh o m  c o c to h h h h  dl0= a b  =  r  c e d  a .
B e a n n H H y  OTHOCHTeabHoft ÄetfiopMauHH saeM eH Ta  b  KOHTaKTe  

m o j k h o  on peaeaH T b  TaKHM o6pa30 M :

d l0 —  d l  

d ln
=  1

r a
( 4 )

1-0  f c s  COS2 a

3 H a a  BeaHHHHbi A  ä ä h  a io ß o f t  t o h k h  6 e r o B o ft  ä o p o j k k h  n p o T e K - 
T o p a  IHHHbl, HaXOÄHmeftCH B KOHTaKTe C o n o p H o ft  nOBepXHOCTblO, 
m o jk h o  o n p e a e a H T b  3H aneH H e C K o p o cT e ft  s t h x  T o n e n :
Hl, t>2 , V n =iv .  n oaC T aB Ä H H  3HaneHHH V0 — r c e <i>K H A  H3 y p a B ­
HeHHH ( 4 )  b  ( jw p M y a y  n  =  n 0 ( l — A ) ,  n oa y n H M

r d

COS2 a

B eaH H H H a c k o p o c t h , o n p e a e a e m ia H  nepe3 o r n o c H T e a b iiy io  B e a n - 
HHHy CJK3THH 3aeM eH T0B ÖerOBOft ÄOpOJKKH IHHHbl B 3 0 Iie  KO H TaK­
T a , p a B H a  np aB o ft n a c r a  BbipaJKeHHH ( 1 ) .  C a e a o B a T e a b H O , y p a B - 
neHHe (3 )  m o jk h o  n p e a c T a B H T b  TaKHM  o 6 p a3 0 M :

r K =  r c g ( l - * )  +  — -  +  — . ( 5 )

O n p e a e a H M , i o k h m  o6p a30M  6 y a e T  B b ip a JK aT b cn  3aBHCHMOCTb 
a a n  o n p e aeae H H H  p a a n y c a  KaneHHH sa a c T H H H o ro  K o a e c a , e ca n  
p a c cM a T p H B a T b  He oTaeabH bift s a e M e H r u iH H bi, a  b c io  3 0 H y  KOH­
T a K T a . Pa3Ö H B  a a H H y  KO H TaKTa K o a e c a  c  onopH oft noBepxHO CTbio 
Ha n  aaeM eHTOB, o n p e a e a n M  CK opocTb K a JK a o ro  H3 h h x . Ha o c ­
HOBaHHH ^ o p w y a b i (5 )  m o j k h o  o n p e a e a H T b  CK o p o cTb  K a JK a o ro
SaeM CHTa IHHHbl.

C a o jK H B  a e ß b ie  h n p a B b ie  n a c r a  n o a y n e H H b ix  3aBHCHM OCTeä, p a 3 - 
a e a n B  h x  Ha n n c a o  y n a c r a o B  h yMHOJKHB a e B y io  h  n p a ß y io  n a c r a  
n a  BpeMH t, b TeneHHe K O To p o ro  o cb  K o a e c a  n p o x o a n r  n y T b , p a B - 
Hbift a a H H e  KO H TaKTa LK , n o a yn H M

r ,  ,  A i +  A 2 +  . . . +  &n  l CMl +  l CM2 +  . . .A - l c M .l t  ,
L K —  X.Q  ^-0 +  ' T

+
IcK l lc K 2 +  • • • +  h ,

( 6 )
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rjte lCM1, 1Cm2 > •••• l c M .n ~  ßejiHTOHa CMemeHHH sjieMeHTOB 6e-
rOBOH ÄOpOJKKH UIHHbl OTHOCHTeAbHO
o ö o u a ;

Icxlt  lcK2.................. IcK.tl —  BeAHHHHa CKOAbJKeHHH SACMeHTOB 6 e -
TOBOH ÄOpOJKKH UIHHbl OTHOCHTeAbHO 
on o p H o fl noßepxHOCTH.

OopM yAy (6 ) mojkho npeACTaBHTb b Baue

L k  —  L ü (1   h Cp  +  &c m  +  &c k )>  U )

KpHBbIM 33BHCHMOCTeH lCH =  / ( d )  H l  C K = f  («■) paBHbl COOTBeT- 
V r u  Vri

TÄe

1-C M .C p  

A CM =  f  i 
L 0

C K .C p

Pa3AeAHB Aeßyio h npaßyio n a c ra  ypaBHeHHH (7 )  Ha y ro A  
aKTa aK, noA ynH M

r K =  r c e ( \  —  S A ) ,

KOH-

( 8 )

rue SA =  A,cp~ ■ ^CK  ----

CTBeHHO
U C M  V CK

  H -------
“ K

CyM M apH b lii K03(})<})HUHeHT H3MeHe- 
h h h  p a u n y c a  KaneHHH.

JXjIH npoßepKH ÄOCTOBepHOCTH (JlOpMyA (3 )  H (8 )  6bIAa BblnOA- 
iiena SKcnepuMeirraAbHaH paöora, b pc3yjibTarc KoropoH onpeue- 
AeHbl BCe COCTaBAHKJmHe, BXOÄHlUHe B 3TH (J)OpMyAbI.

B  KanecTBe oÖT>eKTa HcnbiTaHHH öb iAa  ucn oA b30B aH a  u ih - 
Ha H -1 1 2  ( 1 3 .0 0 — 18) co  cpe3aHHHM H rp yn T 0 3au en aM H . H c n b iT a ­
HHH npoBOAHAHCb Ha CTeHAe ih h h  h  Ha cneunaAbHOH  ycTanoBKe. 
B o  BpeMH HcnbiTaHHH OÄHOBpeMeiiHO' H3MepHAHCb n a p a M e T p u , no- 
3BOAHK>mHe ’onpeAeAHTb p a Ä H y c  KaneHHH KOAeca, p a cc T o a im e  o t  
o c h  «O Aeca ä o  onopH oft noßepxHOCTH, oK p y jK H y io  Aect>opMauHio 6e- 
t o b o h  AopÖJKKH uiHHbi, CMeujeHHe öeroBoft a o p o j k k h  u ih h h  o t h o - 
CHTeAbHO OÖOAa H CKOAbJKeHHe ÖeTOBOH ÄOpOJKKH UIHHbl OTHOCH­
TeAbHO OnopHOH nOBepXHOCTH.

HcnbiTaHHH npoBOAHAHCb npn pa3AHHHofl HopMaAbHofi Harpy3Ke 
Ha KOAeCO, pa3AHHHOM AaBAeHHH B03AyXa B fflHHe B BeAOMOM H 
Beu ym eM  pejKHMax.

O K p y jK H a n  ueiJjopMauHH öeroBoft a o p o jk k h  npoTeKTOpa iu h h h  
H3M epHAacb n p n  n o M o m n  pe3HHO -npoBOAO Hiioro AaTHHKa (koh -  
CTpyKUHH B . A .  n y T H H a ),  KOTOpblH HaKAeHBaACH Ha UeHTpaAbHOe  
KOAbuo n poT eK T op a  Ha TAyÖHHy 4 m m  o t  noßepxHOCTH.

HTOÖbl H3MepHTb CMeiUeHHe SAeMeHTOB npoTeKTopa OTHOCHTeAb- 
HO OÖOAa KOAeCa, 6bIA CMOHTHpOBaH CneHHaAbHblH AaTHHK, 
ycrpoHCTBO KOToporo noKa3aHO Ha pnc. 2.

K ocHO BaHHio 1, M OHTHpyeM OM y Ha o 6 o ä  KOAeca, npHKpenAeHa  
ocb  2 ,  i:a KO Topyio  yCTanaBAHBaeTCH  p b in ar 3 .  H h jk h h h  n ae rb  p u -  
n a ra  HMeeT BH C Tyn  4,  Ha k o t o p h h  HaAeBaeTCH o ä h h  KOHeu no- 
a o c k h  pe3HHbi 5 ,  A p y ro ft  KOHeu npHKpenAHeTCH n p n  n o M o m a  pe- 
ryA n poBO H H oro  öoATa 6  k  Kpom nTeftH y 7. H a  BepxHHft Kon eu  pbi- 
n a ra  3  H au eßae rC H  coeuHHHTeAbHbiÄ B j i e M e u r 8 ,  H MeioiuHÜ A ß a  
BbiCTyna 9  h 1 0  a a h  yCTaHOBKH KOM neHCHpyroiunx ycTpoftcTB. 
BepxH H H  KOHeu coeuHHHTeAbHoro BAeMeHTa 8  coeuHHueTCH c n u a -  
CTHHOH 1 1 ,  KOTOpaH npHKpenAHCTCH K npOTeKTOpy UIHHbl KOAeCa 
n p n  n o M o m n  A ß y x  b h h to b  h KAen. CM eiueH H e npoTeKT opa u ih h h  
OTHOCHTeAbHO OÖOAa KOAeca H3MepHAOCb C nOMOIUblO pe3HHO-npO- 
BOAOHHOTO AaTHHKa 1 2 ,  KOTOpblH HaKAeHBaACH Ha pe3HHOByiO no- 
AOCKy 5 .

n P H CMemeHHH SAeMeHTa npoTeKTopa mHHbi, k  KOTOpoMy npH­
KpenAeHa nAacTHHa 1 1 ,  npoHcxouHT noßopoT punara BOKpyr 
OCH 2 ,  HTO BH3bIBaeT paCTHJKOHHe HAH CJK3THe pe3HHOBOH nOAOC- 
KH 5, Ha KOTOpylO H3KAeeH pe3HHO-npOBOAOHHblft AaTHHK; 3TO Bbl- 
3H®aeT H3MeHeHHe COnpOTHBAetlHH AaTHHKa, HTO H (j)HKCHpyerCH 
npn noMomn ocuHAAOrpatjia.

npOCKaAb3bIBaHHe npoTeK T opa mHHH OTHOCHTeAbHO OnopHOH 
HÖBep XHOCTH H3MepHAOCb npH nOMOUIH KHHOCbeMKH. XI AH 3TOTO 
Ha npoTeKTop muHbi h  Ha opraHHHecKoe c t c k a o  HaHOCHAHCb ceT- 
k h . T I ö ä  opraHHHecKHM CTeKAOM ycTaHaBAHBaACH KHHoannapaT. 
r ip n  KaneHHH KOAeca n o  creK A y ocym ecTB AH Aacb KHHOCbeMKa k o h - 
TaKTa. ü o  CMemeHHK) a h h h h , HaHeceHHHX Ha KOAece, oTHOCHTeAb- 
HO AHHHÜ Ha OpraHHHeCKOM CTeKAe M O *HO  6bIAO CyAHTb o  n p o -  
CKBAb3HBaHHH KOAeCa OTHOCHTeAbHO OHOpHOH nOBepXHOCTH.

H a  p n c. 3  npHBeAeHa 3aBHCHM0CTh BeAHHHHbi CMemeHHH 6 e r o -  
BOH ÄOpOJKKH mHHbi OTHOCHTeAbHO o 6 o A a , nOAyHeHH3H SKCnepH- 
MeHTaAbHO. 3aBHCHMOCTH BeAHHHHbi OTHOCHTCAbHOTO H3MeHeHHH 
AeiJjOpMaUHH ÖerOBOH ÄOpOJKKH mHHbi H CKOAbJKeHHH 3AeMeHTOB 
n p o re K ro p a  OTHOCHTeAbHO o n o p H o ö  noBepxHocTH HMeiOT b h a , a n a -  
AOTHHHMft UpHBeAeHHblM B paÖOTe (1],

H e rp y a H O  BHueTb, h t o  TaHrencbi y rA O B  HaKAOHa K acaT e A b H u x  k

AaTHHKa AAH H3MepeHHH CMemeHHH npOTeKTO- 
p a  mnHbi KOAeca OTHOCHTeAbHO o ö o A a

CAeAOBaTeAbHO, n o 33b h ch m o cth m  I cm  = f  ( a )  h 1Ck  = f  (u )  m ojk-
Vcm  ^CK

ho onpeAejiH Tb 3HaneHHH ---------  h  .
Ü>K (ÖK

CM VCK
H a  pnc. 4  npHBeueHH 3HaneHHH r d , --------- h  ------------  b 3 3 b h c h -

m o cth  o t  M Kp, a raKH<e 3HaneHHH rK = } ( M Kp) ,  noACHHTaHHbie no 
(JiopMyAe (3) h rx = f ( M Kp),  onpeAeAeHHbie SKCnepHMeHTaAbHbiM 
nyTeM .

O o p M y A a  (3 ) no3BOAneT o6T>HCHHTb, 3a cneT nero r v > r d 
b pejKHMe c b o 6 o a h o to  KaneHHH KOAeca, a TaKJKe b onpeueAeHHOM

Phc. 3. TpaiJmK CMemeHHH 6eroB oft a o p o jk k h  npoTeKTopa  
mHHbi OTHOCHTeAbHO o ö o A a  n p n  KaneHHH KOAeCa B BeAy- 

m eM  pejKHMe (Q =  860 k F , p m = 2,5 k F / c m 2)

AH ana30H e H3MeHeiiHH M K p . K aK  noKa3aAH  H C C A e A O B a H h a  T a k - 

JKe SKcnepHMeHTaAbHbie paöoTbi, n p o B e A e im u e  ApyrHMH aBTOpaMit 
b pejKHMe c b o ö o a h o to  KaneHHH, c a o c t3 to h h o h  ä a h  npaKTHKH TOH^ 
HOCTbKJ MOJKHO CHHTaTb, HTO CKOAbJKeHHe npOTeKTOpa mHHbi B 
UeHTpaAbHOH 30H e KOHTaKTa OTCyTCTByeT. ÜOSTOMy TO, HTO 
r K > > ' d  b onpeueAeHHOM AH ana30H e H3MeHeHHH M K p ,  m ojkh o o ö b -  

HCHHTb TOAbKO AHmb CMemeHHeM npOTeKTOpa mHHbi OTHOCHTeAbHO

o ö o u a &)■
n o  KpHBbIM 33BHCHM0CTeH BeAHHHH Ae^OpM aUHH ÖeTOBOH AO- 

POHIKH mHHbi, CMemeHHH ÖeTOBOH ÄOpOJKKH mHHbi OTHOCHTeAbHO
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OÖOÄa H CKOJlbJKeHHH SJieMeHTOB npOTeKTOpa UiHHbi OTHOCHTeAbHO 
onopHoii noßepxHOCTH mokho onpeAeÄHTb 3iiaqeHHH Acp, ACM h 
A c k , a no <J>opMyjie (8) —  3HaqeHHH r K (pnc. 4).

H 3  p n c . 4  cjieÄ yeT , h t o  b 30H e M a n u x  KpyTHiim x m om ch to b , b 
uacTHOCTH b p e * H M e  CBoßoAH oro KaqeHHH, p a n n y c  KaqeHHH 3Jia- 
c th h h o to  KOAeca m ojkh o onpeAeÄH Tb n o  cpeAH eö BeAHHiiHe o t h o -  
CHTeAbHOrO OK3THH npOTeKTOpa B 30He KOHTaKTa, TaK KaK BeAH­
HHHbi A cm  h  A c k  HMeiOT pa3Hbie 3HaKH h cyM M apH an BeAHHHHa h x , 
K aK  noKa3aAH  npoB eAeH H ue SKcnepHMeHTU, He npeBbim aeT 1 % .  

rio3T O M y b p e x H M e  c b o ö o ä h o to  KaqeHHH rK!)< » /-ca ( 1 - ^ A CP) .
H3 ypaBHeHun (7) npn ACM=Q h Ac«= 0 .

A c p  —
■ l k

L o
( 9 )

rae L0 =  nl0; 
Lk =  ^ 1+ ^ 2+ -..,+ ^ n . 

n 0  H3BeCTHbIM KOHeHHbIM ÄAHHaM SAeM eHTapHOTO H eAeijlO pM H pO - 
B a H H oro  y n a c T K a  npO T eK T O pa  u ih h h  Io , l\, i 2   l n  h  B en n q n iia t.i
OTHOCHTeAbHblX Äe(J)OpMaUHH HX COOTBeTCTBeHHO: A l ,  A 2, ... ,  A „  —  
m ojk h o  o n p e a e A H T b  H a 'ia A b iiy io  a j i h h v  s t h x  yqacT K O B  / 0 KaK 
/ = / „ ( l + A ) .

nO ÄC TaB AH H  B 33BHCHMOCTb ( 9 )  3H aqeH H e L j h L ( ,  33MeHHH l 
h x  3HaqeHHHMH h BH noA H H B n p e o 6 p a 3 0 B a H H H , n oA yqH M

L k

J A (l )d l

A c p -  L

J A (l)dl

1  +
L k

0
O 603H a»IH B  —

J A{t)dl

L k

q e p e 3  ÖCP, n oA yqH M

A  Cp  —
'‘ cp

1  +  8Cp

noÄCTaBAHH 3 t o  3HaqeHHe A Cp b  cjiopM yny ä a h  r Kijl noAyqHM

r  cs___
rKQ  —  ' , , ,  - ( 1 0 )

1  +  ü cp

H a  OCHOB3HHH npoBeAeH H U x onbiTOB no  onpeAeAeHHio ae<})opM a- 
Uhh npoTeK Topa iu h h u  n p n  ä bh acch h h  KOAeca b pe>KHMe c b o ö o ä -  
h o to  KaqeHHH h  npn eraTHqecKOM HarpyiKeiiHH KOAeca pa3AHHHOH 
HOpM3AbHOH H arpy3K0H  npH pa3AHHHOM Ä3BAeHHH B 03ÄyXa B U1H- 
He MOJKHO CÄeAaTb BUBO Ä, HTO KpHBbie Ae(}>OpMaUHH npoTeKTopa  
OTAHHaiOTCH He3HaHHTeAbHO. OnpeACAHM BeAHHHHy OTHOCHTeAbHC'H 
Äe<j)opManHH npoTeK T opa iu h h u  nenoÄBHiKHoro KOAeca.

Ö pH M eM  Ä o n y m e H H e , h to  AecjiopMauHH npoTeK Topa iu h h u  n p o n c -  
XOÄHT TOAbKO B 30H e KOHTaKTa, TOTÄ3 Ha BXOÄC B KOHTaKT 3 A e - 
MeHT IUHHU HaXOAHTCH B CBOÖOÄHOM COCTOHHHH H eTO AAHH3

d l o  —  ' COS2 ttf,

C yqeTOM t o t o , h to  dl0 m o jk h o  onpeaeAHTb KaK rceda, noAyqa-

eM , h t o  — —— = c o s 2 a 0 . H a h  Ha ocH O BaiiH H  (jiop M yA b i ( 4 )  n o A y q a e M  
rcs

A  =  1
COSJ an
COS2 a (11)

Ä a H H a n  3aBHCHMOCTb H M eeT x o p o i u e e  coB n a A eH H e c  S K cn e p u - 
M eHT3AbHOH 33BHCHMOCTbIO BeAHHHHbi OTHOCHTeAbHOTO CJK3THH 6 e - 
rOBOÖ ÄOpOJKKH IUHHU OT yT A a n o B o p o T a  K O A eca .

3 H a n  33BHCHMOCTb ÄAH O npeAeA eH H H  BeAHHHHbi OTHOCHTeAbHOTO 
CJKaTHH 3A eM eH T0B  6eTOBOft ÄOpOJKKH IUHHU, MOJKHO O npeAC AH Tb 
3H aqeH H e ö cP  KaK o r a o u ie H H e  n A o m a A H , orpaH HH eH HOH  K pH B ofi,

P h c . 4 . 3aBHCHMOCTb p a A u y c a  KaqeHHH h  e r o  
COCTaBAHIOmHX OT KpyTHUjerO MOMeHTa

( Q = 8 6 0  k F ,  p u = 2 ,5  K r ) c m 2)

onucuBaeMOH ypaBHeHneM ( 1 1 ) ,  k  y r n y  KOHTaKTa K O A eca  c  o n o p -  
HOH nOBepXHOCTbK)

%cp —  1  ■
s i n  2 a 0 

2 a „
(12)

noÄ C T aB A H H  3H aneH H e 6 CP b  4> op M y A y  ( 1 0 ) ,  n oA yq H M  Bupa«e- 
HHe äah onpeA eA eH H H  p a A H y c a  KaqeHHH n o  BeAHHHHe yrAa KOH­
TaK Ta K O A eca c  o n o p H o i i  n oB ep xH O C T bio

7^s£-- <13>
2<*o

K a K  n oK a 3 a A H  p e 3 y A b T a T U  S K C nep H M eH T aA bH oro HCCAeAOBaHHH, 
p a A H y c u  KaqeHHH, n o A cq H T a H H u e  n o  stoh (J iop M yA e, x o p o i u o  co - 
TAacyiOTCH c  p a A n y c a M H , on peA eA eH H U M H  SK cnepH M eiiT aA bH U M  
nyT eM .

J1 H T E P A T V P A
1. K H O p O 3 B. H. P a Ö O T a aBTOMOÖHAbHOH IUHHU. AßTOTpaHC- 

H3Ä3T, 19 6 0 .
2. n  e  t  p y  ui o  b B. A. n p H A o a t e m ie  ypaB H eH H H  Hepa3pU BH OCTH  

MexaHHKH cn A o u iH b ix  c p e A  k  aH aA H 3y KHHeMaTHKH SAacTHUHOTO KO­
Aeca. TpyAbi HAMH. Bbin. 6 9 , 1 9 6 4 .

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



Mk 2,1970 r. ÄBTOM oßHJibHafl n p o M b iiu jie H H o ctb  29

yflK 629.113.001.4:62—788.1

3 K c n e p H M e H T a n b H o e  o n p e u e n e H M e  H e K O T o p b i x  .  

n a p a M e T p o B  a B T O M o 6 n n e ü  H a  c r e H A e  o n p o x M A b i B a H M s i

KaHfl. TexH. HayK fl. B. AKCEHOB, KaHfl. TexH. HayK B. C. HHKAHflPOB, B. H. CEPrEEB

H A CFIEUHAJIbH OM  CTeHfle onpoKHAUBaHHH, KOHCTpyKUHH h  
p a ö o r a  KOToporo onHcaHbi b craT be (1], onpeaeAHiOTCH n a ­

paM eTpu aBTOMoßnneft, HeoßxoAAMbie a a h  oueHKH OKcnAyaTanH- 
OHHbfx RaqecTB h pa3nwHHUx pacqeTOB, CBjm HHUx c  T e o p n e ft  h 
KOHCTpyHpOBaHHeM.

B HacToam ee BpeMa OTpaöoTaubi MerroflHKH h 3Koneip»MeHTa.ib- 
ho onpeaejiHKrpcH TaKHe napaM eTpu, KaK y ro a  nonepeHHoft n a -  
THHeCKOH yCTOÄHHBOCTH, iBUCOTa UeHTpa THJKCCTH, yTAOBaH JKeCT- 
Kocrb noflBeoKH h «e cy m e ft chctcmu (p a M u ), y r jiu  aaKpyHHBanHH 
paMU h nepeKoca oceft.

Hcno.ib30BaHHe CTeHAa onpoKHAUBaHHH noBBOAHex nonynaTb 
3HaneHHH yKa3aHHUx n apa.H eipoB  flOBOjibno npocTbiM nyTCM npaiK- 
iw ecK H  ah h  Bcex cymecTByiomHX ranoB  aBTOMoßnneft h aBTO- 
noeaAOB.

JlepeA ycTaHOBKOH aBTOMoÖMH Ha ctcha npoBepneTiCH a b b a c - 
HHe iB03flyxa b uiHRax, KpenaeHHe rpy3a, AonojiHHTejibnoro oßopy- 
AOBaHHH h HHCTpyMeHTa, repMerH3aiiHH tchiahbhux 6aKOB, amty- 
MyjiHTopHUX öaTapeft h Äpyrnx eMKOdeft.

H arp y 3 K a aBTOMOßHAeft onpeAenaercH  tiporpaMMOft HcnuTaHHft, 
Bec BOAHTeAH h naccaiKH poB HMHTHpyeTcn 6ajuiacTHt>iM rpyaoxi. 
Ü,hh noAyneHHH conocTaBHMUx AaHHUx no nonepeHHoft ciaTHHe- 
cacoft ycToihfHBOOTH rp y 3 0 B u x  aBTOMoßHAeft oß m ero Ha3HaqeHH.H 
npHMeHHioncfl Tpn bh ab  H arpyaox: MaAO-, cpeBne- h B bicoxoraöa- 
pHTHan, a  TaKJKe H3MepeHBH ße3 irpy3a.

MaAoraöapHTHan Harpy3Ka —  s t o  ßannacTHuft rpy3 b bh äc Me- 
TaAÄHHeCKHX MepHUX CJIHTKOB, HCHTp THJKCCTH KOTOpOTO HaXO- 
AHtch Ha B u c o r e  70— 80 m m  o t  nojia nnaT(j>opMu. C p e f l H e r a ß a -  
pHTHaa Harpy3«a —  ipy3 a o  ypoBHH ßopTo® nnaT(})opMbi, uem p 
THwecTH rpy3a HaiXOAHTCH Ha ' / j  b u c o t u  ßopTOB. BucoKoraßapH T- 
Haa HarpiyaKa —  rpy3 Bume ypoBHH ßopTOB njianxJmpMbi, penTp 
THiKecTH rpy3a Ha B u co ie  550— 600 m m  o t  non a  nJianjjopMbi.

BeJi'iMHHa yrna craTHHecKoft ycToftHHaocTH onpeAejineTCH no 
yrny HaKAOHa nnaixfopMU CTeHAa, npn K otopom  repnercn yCTOft- 
HH'BOCTb aBTOMOßHJIH. yCTOÜHHBOCTb CHHTaeTCH nOTepHHHOft, KOTAB 
Bce KOAeca o ä h o to  ßopTa aBTOMoßnAH TepaiOT KowraKT c njiaT- 
4>opMoA. Y to a  HaKAOHa nAaT(J>opMu onpeAeAHeTCH cneunaAbHUM 
MaHTHHXOBUlM yTAOMepOM H yTOHHHeTCH OHTHHeOKHM yrAOMepOM 
(KBaApaHTOM), ycraHaBAHBaeMUM na KOHTaKTiiofl nAomaAKe nAaT- 
(JjopMu c TOHHOCTbio OTCHera 5 '. HeKcrropbie peayAwaTU onpeAe- 
aohhh yrAOB nonepeHHoft craTHHecKoft ycToftwKBocTH, noAyqeHHue 
Ha c r e H A e , n p H B e A e n u  b TaßA. 1.

T a ß J i H u a  1

M apxa  aaTouoCH aa H a rp y 3 Ka b m

y r o a  cT a - 
THMeCKOfl 
yc io ftM H -

BOCTH

O t h o c h -
TejlbHblft 

KpeH n o a - 
p e c c o p e H -  
HOfl qacTH

T A 3 -5 1 2,0 (MajioraßapHTHas) 37 ,5° _
T A 3 -5 1 2,0 (B bicoK oraßapH T H aa) 32 ,0 ° —
T A 3 -5 3 B e 3  rp y 3 a 45°20 ' 3 °05 '

T A 3 -6 3 A 2,0 (M aaoraoapH T H aa) 34° —  .
T A 3 -6 3 A 2,0 (B U C0K 0ra6apH TH an) 29° —

,yp a ji-3 7 7 M * 8,0 (x a a o ra C a p H T ija a ) 35° —
3 H A -1 3 0 B e 3  r p y s a 43°30 ' 1°40 '

3 H A -M M 3 -5 5 5 T o  * e 44°20' 1°45'
M A 3 -5 0 0 r • 41°42 ' 4°06 '
M A 3 -5 0 3 • 42° 2°30 '

OnuT 3«onAyaTaiiHH h ncnuTaHnfi KOAecHux MauiHH noKa3U- 
aaeT, h to  yroA  nonepeHHoft CTaTHHecKofi ycTOHHHBOCTH h b a h c tc h  
oahhm »3  BaHCHeftiHHX noKaaaTeAeö, onpeAeAHiomHX ycTÖHHHBOCTb 
aBTOMOßHAeÜ K OnpOKHAUBaHHIO np« KpHBOAHHCHHO'M ABHH<eHHH. 
ropH30HTaAbHafl CHAa, BU3UIBiai0maH OnpOKHAblBüHHe aBTOMOÖH- 
ah, nponopuHOHaAbHa yrA y CTaTHHeoKoö ycTOHHHBocrr« h onpe-
AeAHCTCH 3aiBHCHMOCTbK)

Tm a x =  G t g  <p,
rAe G —  o e c  3b tom o6h a h ;

<p —  yroA  nonepeHHoft craTHHecKOH ycTOHHHBOCTH.
I lo  CTaoiHHecxoMy yrA y  iMWKho b  nepBOM npHßa hhcchhh cyAHTb 

aß  ycTOHHHBOCTH BBTOMOßHAH B ÄBHJKeHHH. 'OpiHeiHTHp0 BOHH0 CHH- 
TaeM ycTOHHHBOCTb n o  onpoKHAbraanHio « a  noBppoTe r p y 3 0 B u x  
KOAeCHUX MaUIHH C OÄHOii ynpaBAHCMOfl OCbK) yAOBAeTBOpHTeAb-

HOH, acA « cTeHAOBbifl yroA  nonepeHHofl CTaimecKOH ycTOÜHH- 
BOCTH He MeHbUie CAeAyiOIHHX BeAHHHH: AAH A'ByXOCHUX aBTOMO- 
ßHAeft C 3aBHCHMOH nOABeCKOH 32°; ÄAH TpeXOCHUX aBTOMOßHAeÜ 
c aaBHCHMOH noABecKofi h ßaAaHCH,pHOH BaAHeil rreAeowKOH 91°.

y roA  K ocoropa , n o  KOTOpOMy aBTOMoßHAb m o i k c t  y®epeHHO 
A'BHiraTbCH ße3 onpoKHAUBaHHH, npHHHMaercH paiBHUM noAOBHHe 
CTCHAOBoro y r a a  nonepeHHoft CTaraHecKoft ycToftHHiBOCTH.

n o  H3.MepHeMbiM H a CT-eHAe y rA a M  n o n e p e H H o ft  c ra T H H e cK o fi 
yCTOftHHBOCTH H IH3KAOHa nOßpeCCOpCHHOft HaCTH OTHOCHTOAblHO 
H e n c w p e c c o p e H H o ft  b  m o m ö h t  onpoK H A U B aH H H  n peA C T iaB A H ercn  
B 03M O *H bIM  'C AOCTaTOHHOft TOHHOCTbK) O n p eA eA H T b  BU'COTy 
p eH T p a  th jkC cT 'H .

JXnn ycTaHOBAeHHH saiBHCHMOCTH BbiooTU m enipa t h h c c c t h  
o t  lym a nonepeHHoft crarHHecKoft ycroftHHBOCTH c  yneroM  KpeHa 
noApeccopeHHoft nacTH  «  ae(J)opMauHH iu ih h  p ae cM o rp w M  KHHOMa- 
THHacKyro cx cs iy  onpoKHAUBaHHH aBTOMOßHAH Ha CTeHAe 
(pnc. i l ) .

B MOMeHT onpoK.HAUBa.HHH o t  ßoKOBoft cocTaoAHiouieft aeca 
noApeccopeHHoft nacTH  b b t o m o ßn n n  n p o n c x o A H T  ee HaKAOH o t h o -  
CHTeAbHo ueH Tpa KpeH a  O  Ha y ro A  a .

Pnc. 1. K H H eM aTH H ecK an c x e M a  on p ea eA eH H H  
b u c o t u  ueH Tpa  t h j k c c t h  »onecHoft M an iH H U  

« a  CTeHAe o n p o x H A U s a n H H :
<p —  y r o j i  HäKJioHa n jia T ^ o p M ti cT eH Ä a; a  —  y ro ji  H a - 
KJioHa n o Ä p e c o p e m io ft  MacTH aBTOMOÖHJia oTHOCHTejib* 
h o  n e n o a p e c co p e H H O fi; G  —  B e c  aBTOMOÖHJifl; G n  
B ec nO Ä peccopeH H O ß M 3 cth  aBTOMOÖHJia; C?Ä  —  B ec 
H en o,n p eccop eH H oft nacTH  aBTOMOÖHJi«; H  —  B b icoT a  
HeHTpa T«>KecTH aBTOMOÖHJiB; H f —  paccTOB H H e ueH T pa 
THHieciH  aBTOMo6HJia o t  ueH T pa K peH a; h H  —  Bhiccrra 
ueH T pa KpeHa n o u p e cco p e n H O ft  nacTH  aBTOMOÖHJiH; 
A —  6oK O Ban ue4>opM auHH u ih h w ; B  —  K o^ eu  aBTO- 
m o ö h ^ b ; T —  ÖOKOBaa co cT a B J u n o iu a n  B eca  8 B to m o 6 h jib ;  
N —  HopMajibnaa cocTaB^aiomaH B e ca  aBTOMOÖHJia

yH H T U B a a  w a B ecT H oe  cooTHomeHHe n O A p eocop eH iH U x  «  Henoa- 
p e o c o p e i iH b ix  w a c c  aB TO M aßH A eft h  i cp 3 b h h te a b H O  H eßoA biH H e 
K peH U  n o A p e c c o p e H H o ft  n acT H  (a=3-i-60), m ojkho OHnraTb, h to  
UeHTp THJKeCTH BCerO aBTOMOßHAH C iß y a e T  CMemaTbCH OT.HOCH- 
TeAbHO u e H T p a  K p eH a  npaKTH HecKH  n a  T a K oft jK e y ron .

H cn o A b B y n  oßo3HaH6HHH pnc. 1 «  npaHH iM an ibo BHHMaHHe, h to  
B MOMeHT OnpOKHÄbllBaHHH ZA =0, COCTaBHM yp aBH eH H e  MOMeH­
TOB OT HOC JETe AbHO TOHKH OnpOKHIAUBaHHH aBTOM OßnAH A:

f  BT (H' cos a hK) =  N  f —  — A — H' sin a

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



30 ÄBTOMOÖHJlbHan npOMbiUJJTÖHHÖCtb M  2. 1970 r.

Ta« K a x  Bbi‘c o T a  u eH T p a  THiJKecra laBTöMotÖHJia I I = 1 1 '+ h K, 
a  T'=Gsintp h  A^Gcosqp, t o  n o c j i e  noÄeTaH OBKH  b  n p e o ö p a a o -  
aaH H Ö  MCKOMaa aaiBHCHMOCTb noA yH aeT C H  b  BHiae

H--

B 
—  —  A — AKtgtp

+  h K . (1)tg  tf COS a +  Sin a

3T a  33BHCBMOCTb HOSBOAHeT OtipeAeAHTb mOAOJKeHHe lUCIITpa 
TamecTH n o  BbicoTe äah  aioöm x KOAecHbix MauiHH, HcnuTUBae- 
m m x e a  creHÄG anipoKBAbraaiiHH. YrAU «aKAOHa habtc))apMbi e r e s - 
Äa <p h y r A b i  HaKAOHa eoApeccopeHHOH n a crn  OTBOcmeAbHO 
HenoapeccopeHHOH a  onpeAe a hiotch h en oop cactbe hiibi'Mh BßMepe-
HBHMH.

B uooT a ueHTpa KpeHa noApeecopeH H oä h u cth  h K ä a h  a B T O M »- 
ÖHAeÖ C Hepa'3pe3HbIM!H OCHMH H IHOABeCKOH K0A6C HB HpOÄOAb- 
HblX AHlCTOBbliX peCCOpaX C ÄOCTaTOHHOH TOHHOCTblO MOJKeT ÖbiTb 
npHHHTa paBHoä paAHycy K oneca r K , T a« KaK «e n r p  KpeHa Ha- 
x o ä h tc h  b  b a o c k o c th , npoxoAH iueä nepe3 yiHKH p eccop .

/ ( a h  anTOM O ÖH Aeii c  He3aBHCHM0Ö n oÄ B ecK O ft, 'O ö e c n c h h b a lo iu e f t  
n a p a A A e A b H o e  n e p e M e iu e iiM e  K O A ec, ueHTp KpeHia HaxoAHTCH 
Ha onopH oä noBepxHocTH, t .  e. h K = 0 ,  h 3aBHCHMOCTb (1 ) HMeeT 
BHÄ

I i  = ------------------------------------------ . ( 2 )
tg <f cos a +  sin a

A a h  Ä p y r a x  T H noB  n o Ä ß e c o K  MeTOÄHKa on p eA eA e iiH H  noA O JK e- 
h h h  u e H T p a  K peH a h K a o c t 3 t o h h o  H 3B ecTH a H3 A H T ep a T y p b i [2 ],  
B  C A y n a e  pa:3A H B H bix t h h o b  n oA B ecK H  n e p e A H e ö  b  a a A H e ä  o c e ft  
( h t o  c o o T iB e T cr a y e T  HaKAOHHOMy n oA O w eH H io  o c h  K p e H a ) BeAHHH­
Ha hK on peA eA H eT C H  b  n o n e p e 'in o -B e p rH iK a A b iiO H  h a o c k o c t h ,  n p o -  
x o A H iu e fl  u e p e a  u e i iT p  t h h c o c t h .

3 HaneHHH a  a a h  H e K a ro p b ix  r p y 3 0 Bbix aßTOM OÖHAeö n p w ß e A e - 
Hbl b  x a Ö A . 1.

O n p e A e A H B  ßbIC O Ty u e H T p a  THJKeCTH, BeAHHHHbi a  H <p, A 6DK0 
MOJKHO OOlpeAeAHTb 3HaHeHHe yrAOBOH HieCBKOCTH inOABeOKH n p H  
K peH e.

IB 'cQOTBeTCTBHH IC pHC. 1 tyirAOBBH JKeCTKOCTb

G (H  —  hK) sin (a -f- <p)
c ?  *  i  • ( 3 )

A a h  onpeAeACHHH K pyT H A bH oft yrAOBoö «ecT K O O T B  H e c y m e ö  
CHCTeMU (p a M w )  h  n ou B ecK H  p a c c M o r p H M  K H H eM aTB H ecK yio c x e M y 
KpyHeHHH aBTOMOÖHAH H a c r e H A e  n p n  n o B o p o i e  U A aT tp opM  b  n p o -  
THBOnOAOJKHble CTOpOHU ( p n c .  2 ) .  B  CBH.3H C T eM , HTO npO A O A b-

P'HC. 2. K HH eM aTH HecK aH  c x e M a  onpeA eA eH H H  
yTAOBOH JKecTKOCTH H eqym eö CHCTe.wbi h n o A B e c -  
KH K0A6CH0H MaiUHHbl Hfl CTCHAe OnpOKHAtJfflaHHH:
a  —  n o j i o > K e n H e  p a M b i  p o  H a q a a a  a a K r y i H B a H n a ;
6  —  n o j i o i K e H H e  n e p e A H e f t  a a c T H  p a M b i  n o c a e  a a K p y q n -  
B a m i a ;  e  —  n o a o j K e H n e  . s a j u i e i i  m a c t h  p a M b i  n o c a e  ■ 
3 a K p y M H B a H H H ; a n  —  y r o a  n a K a o H a  n O A p e c c o p e H n o f t  

‘ l a c T H  a B T O M o ß n a n  O T H O C H T e a b t t o  H e n o a p e c c o p e H H o f l  
( c n e p e A H ) ;  a s  —  t o  a c e  ( c B a a n ) ;  ß n  —  y r o a  H a i c a o H a  

p a M b i  c n e p e A n ;  ß 3  —  y r o a  H a i c a o H a  p a M b i  c 3 a « H ;

O —  o c b  n o B o p o T a  C T e H a a ;  M 0 —  o c b  n o B o p o T a  p a M b i  
A o  H a n a a a  K p y H e H H H ; M i  A I2 —  o c h  n o ß o p o T a  p a M L i  

n o c a e  K p y n e H H H  a B T O M O Ö H a H

H bie och  noBopoTa BAaTijjopM creHAa m HcnbipyeMoro aBTOMOÖHAH 
He c o B n a A a iO T  n o  B b ic o T e , n p n  K pyn eiiH H  n p o n c x o A H T  ß o K O B o e  
ciMemeHHe nepeAHeö h 3aAHeö qacTeö 3Btom o6hah b  nporaBono- 
AO>KHbie C T op oH b i, t .  e . HMeeTCH yrAOBoe C M e m e n n e  npoAOAbHoö

OCH aBTOMOÖHAH OTHOCHTeAbHO OCH nO BO pOTa CTeH Aa, BeAHHHHa 
K O T O poro  33BHCHT o t  y r A a  3aKpyHHBaHHH H TeOMeTpHHeCKHX p a 3 -  
M epOB (Ö a3 b l H BbiCOT bl paOIOAOJKeHHH p a M U ) aBTOMOÖHAH. O ä H3- 
k o CM em eH H e o c e ö  He b a h h c t  Ha BeAHHHHy yrA O B  3aKpynH BaH H H  
n o A ß ecK H  h H e c y m e ö  CHCreMbi o t  B 03A eöcT B H H  B e c o B o ö  H arpy3K H  
aBTOMOÖHAH.

M aK CH M aAbH blH  CTaTHHCCKHÖ yTOA SaKpyH HBaH HH  aBTOMOÖHAH 
n o A  'A eöcTB H eM  e r ö  c o ö c T B e « H o r o  B e ca  ö y A e T  H aÖAiOAaTbCH n pH  
O TpbiB e K O A ec o t  .n A a K p op M b i CTeHAa. H lo c A e  O T p u B a  K O A ec A a A b - 
HCH1UIHH nOBOpOT HAaTCpOpMbl AHUIb ylBeAHHHT 13330p 'M8>KÄ|y O TO p- 
Ba.BuiHMCH K O A ecoM  h H A a T ^ o p M o A , a  yBeAH HeH H e y r A a  3am pyH H - 
B3.HHH aBTOMOÖHAH TIpH 3T 0M  He Ö yA eT .

iB m om 6h t O TphiBa K O A ec o t  nAan^opMU CTeHAa «a « c n b i r y e -  
MHH aBTOMOÖHÄb Ö yA eT  AeHCTBOBATb iKpyT!HH,HH MOMeHT

M Kp  =  G o m p  B  c o s  ( 4 )

—  KpyTH'lUHH iMOMOHT, AeHCTByiOmH Ö H a aBTOMOÖHÄb 
n o c A e  O T pbiB a K O A eca ;

—  H arpy3K ia e a  » O A e c o  (b a h  K O A eca ) o a b o t o  ö o p i a ,  
O TopB aiauieeC H  o t  nAaT<J)opM bi.

Y t a u  HaKAOHa nAaT<J)opM  CTeiiAa, nepeA -H eA  h 3 a A H e ö  H a cT e ö  
paM bi anpeaeAH iO TC H  H enoepeACTBeHHbPM H  hbme p ö h h h mh . Y to a ,  
33KpyHHBaHHH pa!MU (pHC. 2)

ßp =  ßn +  ßo- (5)
Y t o a  3 a K p y n h b a :H hh moABCCKH ( p n c .  2 )  'onpeA eA H eT C H  K aK  p a a -  

H o c r b  Me>KAy yrAa'M H  HaKAOHa iie n o A p e cco p e H H O H  (bah  o a b t -  
(JiopMbi C T eH A a) ih in oA peocopeH H O H  H a cT e ö  (p a M b i)  H cn b iT y eM 'oro  
o ö b e K T a . Y t o a  3aKpyHHBaiiiHH cooTB eTCTBeH H O  n e p e A H e ö  «  s a A H e ö  
nOABQCOK COCTaBAHeT

rAe MKp 

Gc‘ o m p

anep  =  ?  —  ßnl 

“3 =  ?  —  ßa-
(6)

. n P H KpyHeHHH aiBTOMOÖHAH Ha CTeH Ae CQÖAKJAaiOT 'CHMMerpHIO 
b  y r A a .x  naiKAOHa riA aTcpopM . .K pyT H u tH ö MOMeHT, o n p e A e A e m ib i i i  
n o  aaBHCHMOCTB (4 ) , HBÄHeTCH paCHeTHUM  IMÖMeHTOM AAH o n p e -  
AeAeHHH yriAOBOH « e c T K O c T B  noABCCKH h H e o y m e ö  CH C reM bi. 3 häh 
oooT B eT C T B y io in H e 3 T 0M y MOMeHTy y .r A o n u e  n e p e M e m e iiH H  (y rA b i 
aaiKpiyHHBaHHH) H eciy m e ö  CHCTeMu h  n oA ß ecK H , m o jk h o  o n p e A e -
AHTb yrA O B U C  PKeCTROCTH.

YirAOBan BtecTKocTb ,H e c y m e ö  CHCTeMbl

M Kp

c P  =  - r — . ( 7 )

Y irA O B an H iecTK oCT b h o a b c o k b

M ,

Cn — "
Kp

(8)

BeAHHHHbi c p b  c n e a  CTeHAe onpoKH AbiBanH H  m o j k h o  on pe -  
AeAHTb c  A io ö o ö  Harpy3Koö', h o  b  KajKAOM  CAynae  h c o ö x o ä h m o  
3H3Tb pacnpeAeA eH H e Beca b b t o m d Öh a h  n o  KO AecaM  h  waKCH- 
M aAbHU Ö  CTaTHHeCKBÖ yTOA 3aK|pyHHlBaHHH.

/ ( a h  H eK O T opbix  KOHcrpyKUH Ö aBTOMOÖHAeö n p n  m x  h o a i io ö  
H a rp y a K e  h KpyHeHHH e a  M aK CH M aAbH biö CTaTHHe-CKHÖ y r o A  n p o -  
h c x o ä h t  y n o p  noA BeC KH  b  orpaH H H H TeAH .

M t o ö m  on p eA eA H T b  c „  b  s t o m  C A y n a e , h c o ö x o ä h m o  cHH3HTb 
BeAHHHHiy ea 'rp 'y3K H , oöecneH H iB  c b o ö o ä h u ö  ( ö e 3  y .n o p a )  x o a  h o a -  
BeoKH n p a  KpyHeHH B.

T  a <5 ji n  u  a  2

Tnn aBTOMoßnaa

Maxcn-
MaabHbiA

CTaTHHeC-

yraosaa »ecTKOdb 
b K fM lzpad

khA yroa 
aaxpyqn- 

BaHHfl
BKcnepn-

MeHTaabHaa pacqeTHaa

MeTupexocHbift aanHH06a3HbiA c pa- 
Moft TpyönaToro Tnna1 ...................... 7°12' 490

MeTupexocHbift OJiHHHOöaaHUft c pauofl 
aoHJKepoHHoro THna1 ......................... 16°30' 242 175

MHorouejieBOft TpexocHbift c paMofl 
aOHwepOHHoro Tnna9 ......................... 12°36' 32,3 29,0

1 H3uepeHHfl 6es rpysa.
9 HaMepeHH» c HOMnuaabHoA Harpy3K0A.
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.N® 2, 1Ö7Ö r. ABTOMoÖHJibHäk fipöMbimjieHHöcfb    &i

H‘3J3a TeXlIOJlOrmeCKHX, KQHCTpyiKTHBHblX H BKOnjiyaTaUHOHHbiX 
n pan ne Haoyman cucTeMa h moaBecKa MoryT HMeTb HamaabHbie 
yraoBbie A©4>opManHH (npn ropH30HTaabHOM eojioJKeHHH naarr- 
4>opMbi CTeHaa), wo höoöx'Oähmo yiHTbiBaTb n.pn iBUHHcaeHHH 
hx oT'HOCHTGJibHbix yrjiOB aaKpyuHBaHHH. ILpn onpeaeaeHHH y r .io - 
bmx lOKecTKOCTeil KpyqeHHe ö po b o ä h t  b  oöomx HanpaiBaeHHHX 
h otipeaeaniOT cpeaHee seaneHHe.

B Taöji. 2 'npHBeaeiibi aam ibie no yraoBOft wecTKOcra, yrnaM 
OTaTHaecKoro KpyneHHB HeKOTOipux ran oB  aiBTOMaÖHjieö, n oa y ieH - 
Hbie Ha ctohäo w o npeaJiaraeMOH MeTOÄHKe, b  cpaBHeHHH c p a c -  
HeTHblMH nOKa3aTejISTMH lyrjIOBOH OKeCTKOCTH.

K a x  BHB.no H3 npnBeneHHhix a a m iu x , pacneTHan yraoBan JKecT- 
KOCTb paM HccaeBOBaHiHbix BBTOMOÖHJiefi OKaaaaacb HHJKe aKcne-

pHMÖHTajIbHOH. 3 t 0 OlÖBHOHHeTCH TeM, hto pacaerHue aaiiHbie 
npMBOtUHTCH aan lyraoeoii ik cc tk o c th  cmaeabHoft 'pa'Mbi, a arnie- 
pnMeHTajibHbie BareHbie noaiyneHU aan yr.ioBOH '»cecTKocTH Hecy- 
m eft OHiCTöMbi aBTOMOÖHJiH, KOTOpaa lyBeJiHHHBaeTCH aa ctot  
CMOHTHpoBaHHbix Ha paMe arparaTOB h rpy30BOH HJiaTiJiopMbi.

J1MTEPATVPA

jl. A.K C e  H O B  IL. H hik a h b p o b ß . C. «Abtqm O i6hoibHian
npOMbmnjieHHocTb», 1960, N» 7.

2 .  H j i a p  h o h o b  B . A .  3 K cn a y a T a m H 0 H .H u e  cBOHCTBa aBTOMO- 
6 h jih  (T eopeT H w ecK H ii aH aJ iH 3 ). «M a u iH H O C T p o e iiH e » , 1 9 6 6 .

yflK 629.113.012.551.6.004.15

K B on pocy  06 3KOHOMMMeCKOM 3CfDC|DeKTMBHOCTH LU MH TMnCI P
f l - p  3 KOH. H ayn  <t>. M. atljyHCKAg, K aHfl. s k o h .  HayK B. 0>. KPHI4KOB, C. H. PArMMOB

H H H lu h h h o m  npoM bim neH H O C T H

nOBblLUEHHE T pa6oBa«H ft k SKonayaTam HH  aBTOMOÖHJib- 
H oro  TpaHcnoipTa BU 3UBaeTCH  He t o j ib k o  n oBb iine iiiieM  ck o -  

pocren, rpy3onoaB0M H O CTH , h h t 6 h c h b ih o c t h  3KcnayaTau,MH, h o  
H BH'H a MHHeOK H MiH x a p aK T ep  HCTHKaM'H p aßO T U  aBTOMÖÖHJIH: 
npa/Kuie s c a ro  ycroHHHBOCTbio h  6e3onacHOCTbio e s a u ,  ®peM eneM  
Bbtöera u  ap. Bo3 ipacTaeT  3HaneHHe SKOHOMHnecKHX tpaKTOpoB: 
CHHiKeHHe Beca auTOMOÖHjiH, 3 k o h o m h h  p a c x o a a  TonjiHBa, y a e -  
uiaBaeHHe nepeB03OK.

H c m o M y  r p eöoB a H H H  k  KOMTiaeKcy a u o n J iy a Tan.noiLiibix n a p a -  
MeTpOB UIIHH HaCTOJIbKO HOBbUUaiOTCH, >fTO HM He IMOTyT yaO B JieT - 
BOpHTb UIHlHbl OÖblHHblX B H aT O IlaJlbllblX KOHCTipyK'Il'HH. 3 TO HB'H- 
JlOCb CTHMyjIOM a a a  pai3BHTHH npO H 3BÖ aCTBa UIIHH p a a u a a b H O H  
KOHCTpyKHHH BO BCCX 3KOHOMHH0CKH paSBIHTUX CTpaH aX M'HpaI 
CCCP, J I t io h h h , b  C T p a n a x  3a in a aH 0 ß  EBponbi, a s  n o caean ee  
BpeM H  h  b CLUA. B T a 6a. 1 npHBeaenbi o p u eH T u p oB O H H u e  a a H -

T a S m i i a  1
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R j w  rp y 3 0 B b ix  aBTOM .o6H^en:
B c e r o  B M^H. LUT............................................. 3,6 2,4 3,9 2,0 21,2
b  t o m  micne THna P;

B MAH. UIT......................................................... 2,8 0,9 1,2 0,5 0,6
B % .................................................................... 80 37 30 25 3

R jih jie n co B b ix  aBTOMOöHJieft:
B c e r o  B MAH. UIT............................................. 24,8 21,6 21,3 21,9 142,0
b  t o m  MHCAe THna P:

B MAH. UIT........................................................ 18,5 5,4 3,4 2,0 1,0
75 25 16 10 <1

Tuna P b 1970—1972 i t .  (o a u tn a e M o e
KOAHH6CTBO) B %  ....................................... 100 6 0 -8 0 8 0 -9 0 50 -

Hbie npoHBBoacTBa h ih h  traia P b crpaiHa.x 3anaanoH EBponbi 
h CLUA 1967 r.

ß  CLUA no paay nponiHH npoH3Boa,CTBo paanaabiibix u ih h  3a- 
aepxaaocb, a noayaHao paaBUTHe KOMupoMHCCHoe KOHcrpyiKTHB- 
Hoe peuieHHe: TaK «aauaaeMbie «onoacauHbie» uiHHbi, «MeiomHe 
aöbiHHbift awairoHaabiHbiH «apocac h  mecTUCHfi öpexep.

ILo aöcojiiOTHOMy ypOBHio npoii3Boa;CTBa u ih h  aaa npyaoBbix 
aBTOMoftnaeH THna P CCCP 3aHHMaeT »Topoe Mecro b  Mnpe, 
yerynaa T oa bK O  $paHHHH.

M o j k h o  npeanoaoiKHTb, hto  b  TeaeuHe öaHJKaftuiHx -10— 2 0  aeT 
aaa MaccoBbix rpy30Bbix h  t iaoca>khpcKHx nepeB030K (rpy.30Bbie, 
nerKOBbie aBTOMOÖHan, aBTOÖycbi) öyayT BbinycKaTbca b  o c h o b ­
h o m  paanaabHbie u i h h u .  OaHaKo h x  npansBoacTBo 6oaee Tpyao-
eMKO H CTOHMOCTb BbllUie, HeM aH aT O H aabH blX  UIHH. B o3H H K aeT  
B o n p p c  0 6  SKOHOMHHeCKOH CKTH’BHÖCTH 3THiX UIHH B MaOUITa-
6 aix  H a p o a H o r o  xoaaH C T H a.

Ha.HÖoaee xapaKTepHbiM HOKasaTeaeM noBbiiuieHHH TexHHHöc- 
k o t o  ypoBHa u ih h h o h  npoMbimneHHOCTH cayjKHT yBeaHieHHe npo- 
6era u ih h  b  SKcnayaraHMi. B HacToauiee BpeMH OTenecTBeHHbie 
uiHHHbie 3aBoaH BbiüiycKaiOT 3iiaHHTeabHoc KOji'HaecTBO anaro- 
HaabHbix u ih h  ßaa rpy30Bbix h b t o m oönjieft co cpeaHHM npo'6eroM 
6 5 — 7 5  Tbic. K M  H THna P  —  9 0 — 9 5  t m c .  k m  (aa»Hbie H H H u i h h -  
h o h  npoMMUiaeHiHOCTH Ha Hoaßpb 1968 t . ) .

L loB b iu ieH H e n p o ö e r a  u ih h  H B H aocb  p ea ya b T a T O M  pea jiH 3a u H H  
caoayiouiux M e p o n p n a T H H :

COBepmeHCTBOBaHIHe KOHCTpyKHHH UIiHH H C 0 3 a a iIH e  npHHU'HHH- 
aabHö HOBbix;

yayquieHHe cbipböBOÜ 6a3bi;
coBepuieiicrBOBaHHe npoHSBoacTBemio-TexnoaoTHHeoKHix npo- 

peccoB.
B aeae HOBbiuieHHH KanecTBa uihh eme coßceM neaaBiio koh- 

crpyKuuoHHUH 4>aKTop c toh ji Ha BTopoiM MecTe, a b HacToauiee 
npeMH ero BaHHHue ua HOBbiuieiiHe aoaroßeiHOCTH uihh pe3K0 
Boapocao, BbisaBHHyB ero Ha nepBoe iMecro.

TaK, OTenecTBeHHUe imHHbi aaa rpy30Bbix aBTOMOÖHaeft, ihsto- 
TOBneBHbie h3 caMbix aynuinx MaTepnaaoB h Hanlöoaee nporpec- 
CHBHbiMH TexiioaorHHeoKHMH MeToaaMH, npn sKOTayaTaiiHH na xo- 
pouiiHX aoporax BbiaepiKHBaiOT opeaHne npo6arH a o  peMOHTa 
70— 90 t h c .  k m  npH anairoHaabHoft K0HCTpyKm»H h i120—  
150 Tbic. k m  b caynae paauaabHOH KOHCwpyKiiHH.

MHaroHHCaeiiHbiMH aaiiHbiMH, chctemaTHMockh nyöaiHiKyeiMbiMH 
3a pyöe*O M , n o a T B e p m a a e T C H ,  h to  paaHaJibHan « o n c r p y i i a i U H  
uihh «  cpaBiieiiHH ic aHaroHaabHoft noiBbinuaeT n p oöer  uihh a o  pe- 
MOHTa b 1,5— 2 paaa.

B 1970 r. 6aaaicc o ch ob h o to  CbipbH oTenecTBeHHofl uihhhoh 
npoMbiuiaeiHHOCTH a o a * e H  H3MeHHTbCH: yBeaHnaTCH noCTaaKH
CHipbH B CBH.3tH C yBeaHHeHHeM o6t>6MOB npOiH3BOaCTBa H ÖylayT 
npHMöHHTbCH mpoayKTbi HaHÖoaee BbicoiKaro KanecTBa —  orep.eo- 
p e r y j in p H b ie  CHHTeTHHecKHe KaynyKH, K o p a  Ha CHHTCTHHeoKiHx h 
BUCOKOnpOHHUX rWOKyCCTBe»HbIX BOaOKÖH, aKTH'BHble Ca*H  «  XH- 
M H K aT H -aoöaB K H , a  T a n iK e  M e T a a a o K o p a .

CpeaHeroaoBbie Te.Mnbi npiipocTa np ohbb oacTB'a Hanöoaee 
nporpaocHBHbix H3on:peHOBoro h öyTaaueHOBoro KaynyKOB 3a ne- 
pHoa Texymeft nHTHaeTKH cooTBeTCTBe»HO «  3,3 h 1„1 pasa BUiue, 
neM .aHaaarHHHbie TeMnu npoHaBoacTBa oHUTeTHneaKOiro KaynyKa 
b ueaoM, a hix yaeabHbift Bec b o6meM oÖHeMe npoH3BOacTBa 
OHHTerHHecKHX KayHyKOB h aaTexcoB b 1970 r . cocTa«HT 5 4 %  
n p o T H B  ,18% b  1966 r.

O caöoe sHaneHHe HMeeT MeTaaaoKopa b nepoyio onepeab aan 
ßpeiKepa paa'HajibHbix uihh rpy30Bbix a btom oöh jieh , 6e3 MeT-aano- 
Kopaa np'BMeHeHHe iuibh Tirna P aan aBTOMo6HaeH cpeaHeft h 
ßpjibiuoft rp,y3onoaneMHo c th  npaKTHHecKH He 3<j)<peKTHBH0.

yioneuinoe pa3BHTHe M accoB oro npöhbboaerB a uihh P onpeae- 
aaeTCH He ToabKO KopeHHbiM ycoBepiuöhctbobaHHeiM cupbeBOH 
6a3bi, ho  h p aap aöom oH  h o b u x  t exnoaothhöckh x npoueccoB  
H oöopytaoBaHHH, nacTb K O T o p u x  He HMeeT aHaaoroB b np0iH3- 
BOaeTBe .HIHH aHarOHaabHOH KOHCTpyKmHH.

TpyaoeMKocTb H3T0T0BaeHHH paanaabiibix uihh nOKa Bbiiue 
a'HaronaabHbi'x. Oanaxo c pa3BHTiieM tsxhh'KiH ociBoeHUH pa- 
aHiaabHOH KOHCTpyKmHH UIHH paSHHlla B TpyaOeMKOCTH yMeHb- 
iuaercH h, B03MOJKH0, 6yaet coBiceM ycrpamena. JLan s t o t o  uih- 
pOKO BHeapaeTOH aBTOMaTH3ailHH H Mexa»HI3aiIliHH TpyaOeMIKHX 
npomeflCoiB.

TaKHie HanpaiBJiHiOTCH ycnamH Ha noBbiineHue TexHoaorHHHOCTH 
KOHcrpyiKiiHH nyTeM yMeHbuieHiHH KoaHnecTBa KOHCTpyKTHBHbix 
aeraaeft u ihhu.

ytO B epui'eH C T B aB aiH H e K O H C T pyK U H ft uihh, M a T e p n a a o B  h TexH O - 
a o r H H  H 3T O T O B aeH H H  H p H B e a H  K  3 H a H H T ejIb H O M y  n O B b lin eH H IO  a o a -  
raB6HHOlCTH H H a a eiK H O C T H  IUHH.

3aTpaibi aBTOMOÖHHbHbix xoanßCTB Ha rrpHoöpeTeHHe h peMOHT 
hihh 3a nocaeaiiH e roau  b opeameM no 'CTpane cocraBJuiior 
7— (11 % b ce6ecT0HM0CTH nepeB030iK .3a .1 tk m .
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32 ÄBTOMOßHJIbHafl npOMblUIJieHHOCTb m  2, 1970 r.

noBM ureH sie KaM&CTBa u ih h  b n e p n oA  1 9 6 3 — 1 9 6 7  rr . »BMJiocb
OÄHHM H3 OCHOBHblX (JjaKTöpOB CHHJKeHMH yÄeÄbH'OH BeÄHHHHbl 
cebecroHMOCTH nep eB 030K . O  npHMOft CBH3H KaneCTBa uihh c  bk o-  
HOM'HHecKKM« TioiKa3aTeÄ5i;MH p a ö o T b i  a B T O T p a H cn o p ra  OBHÄeTeÄb- 
crayeT C Ä eÄ yioiuee: yB ejim eH H e n p o ö e r a  uihh Ha aBTOMOÖmjie- 
caMOCBaJie 3 H J I - M M 3 -5 5 5  na  1 0 %  (3 a  cneT Ä y n iM X  ÄopojKHbix  
ycÄQBHÜ) BaeueT 3a coö oft CHunceHHe 3a rp a T  na npHoöpeTeH He  
■H peMOHT uihh c 9 ,5  ä o  8,1 K on. b pa caeT e na 10 k m  n p o ö e ra  
(h ä h  Ha 1 5 % )  n o  ÄaHHbiM H H H A T  Ha 1 / V I I — 6 7  r.

3 a  cpoK  c j r y j K Ö b i  1 m ä ii . u ih h  2 6 0 — 5 0 8 , k o t o p h m m  KOMUÄeK- 
TyeTCH yKa3aHHbift aiBTOMOÖMÄb, s k o h o m h h  b  peayÄbTaTe chhjkg- 
hhh  3aT paT Ha np H oßpeieH H e h peMOHT u ih h , Bbi3BaHHan noBbiiue- 
HH0M iKauecTBa u ih h , cociaB H T -CBbirne 2  m ä h . p,y6.

iPaiCHeTbi aKOHOM.imecKOH 3(Jh})9KTiH'BHOcth uihh Tiuia P  h y c o -  
BepuieHC'nBOBaHHbix ÄHaroHaÄbHbix uihh , npoBeÄeH H ue b H H H -  
UIHHHOH npOMblUIÄCHHOCTH, nOKa33ÄH, HTO OT npOHäBOÄCTBa H 
UpHM6HGHiHH 3THX UIHH 'HapOÄHOC X03HHCTB0 UOHyMaeT 3HaHHTeÄb-
Hyio BbiroÄy, BupaiKaiomyiocH ÄecHTKaMH m h ä ä h o h o b  pyÖÄeö. 

P a c n e r  Texyiu -H x 3 a-rpaT iu m h h h x  3aB 0Ä on , 'n poB 3BOÄHm Hx p a -  
Ä H aÄbH bie uiHHbi, b cpaB iie iiH H  c 3aTpaTaMH na ÄnaroHaÄbHbie  
uiHHbi T a x o r o  JKe p a a M c p a , npiiiBeÄew b TaÖÄ. 2 .

T a ß j i H i i a  2

HaHMeHOBaHHe 3axpaT

LÜHHa 2 6 0 - 20 
MOaeaH H-202 
(anaronaabHaa)

IllHHa 260 -  508 
MOaejm H-H99 
(pa,ana.ib'nafl)

b py6. B % b  p yö . | b %

Cupbe h MaTepuaibi.................................................
TpaHcnopTHO-3arOTOBHTeabHbie pacxoau
3 a p n a a T a  c  Ha'i»c.neHiiflMH............................
UexOBbie p a cxoa ti............................................
O6me3aB0acKHe pacxoabi ............................
BHenp0H3B0acTBeHHbte pacxoobi................
nojm aa ceöecTOHMOCTb................................

* PaCCHHTaHO B HHHlUHHHOft npOMLI 
** n o  n.ianouOM KaabKyaauHH JlpocaaB

49,61*'*
1,19
1,14**
3,11
0,77
0,87

56,72

IIIJieHHOC
c k o t o  ui

87,5
2,1
2,0
5,5
1.4
1.5 

100,0

TH.
1HHOTO 3

65,45*
1,57
1,94
4,40
1,32
0,95

75,63

anoja Ha

86,7
2,0
2,6
5,8
1,7
1,2

100,0

1968 r.

y'BeÄOTeH iHe c s ö g c t o h m o c t h  u ih h  P ( t » 6 ä .  2) C B H 3ano n pejK Ä C  
Bcero c  npHM eHöHiueM  b npo.H3BOÄ'CTBe u ih h  ö o Ä e e  h 3 h o c o c t o h -  
KHX H BbTCOKOnpOMHblX nOÄHMepOB, CTOHMOCTb KOTOpblX HeCKOÄb- 
KO BblU ie CTOHM'OCTH 3a.MeHHeMblX HMH M aTepH 3Ä O B . T a K , U,eHa 
M 3oin peH O B oro  K a y u y x a  (C K H -3 ) h  ö y ra Ä H B H Q B oro  K a y u y K a  
( lG K & ) ,  IUHpOKO npiHMÖHHOMblX B UIHHaX P, B 1,4— 1,5 p a 3 a  B b l- 
rn e  ueH bi H a öyT a a H C ii-C T H p oÄ b H b iii K a y 'iy K  (B C K ). T a K o e  JKe 
n 0Ä 0JK 6H u e n o  p H Ä y  Ä p y r n x  M a T ep H a n oB . B  c b h s h  c  n oB M iu eH H oii 
TpyÄ O eM K O C Tbio u ih h  r a n a  P B b iin e  h  3apaÖ 0TH a,H  n n a T a  Ha h x  
H 3roTO BÄ6H H e, h t o  B b i3b iB aeT  yoeÄ H H eH H e H aK Ä aÄ H bix p a cx o Ä O B . 

/nO B U U ieH H an T p yaoeM K O C T b ,H (JmHÄOeMKOCTb H3TOT0BÄeHHH
u ih h  P  iBbiabiBaeT yBeÄH HeH He 3apa6oTHoft h ä u t m ,  u e x a B b ix  h 
o6me3a'BOÄCKHX pacxoÄOB Ha 4 5 % ,  « o  b  o ö i u c h  c o G o c t o h m o c t h
UIHH P , B Cpa'BHeH'HlH C CeÖeCTOHMOCTblO ÄIiaTOHaÄbHblX UIHH, 3Ta 
p a sH H u a  co cT a B Ä H e T  M eH ee 1%.

/ ( ä h  n p o H3b o ä c t b a iUiHh rnna P  TpeöyiOTCH ÄonoÄHHTeÄb'Hbie 
eÄHflOBpeMeHHbie 3aTpaTbi KaK Ha coanaiiHe BHOBb cTponuiHxcn 
la ’BOÄOB, TaK H Hä peKOHCTpyKmHIO ÄeHCTB'ylOUlHX npOM3BOÄCTIB, 
U,exoB, yHa'CTK'OB. yÄeÄbubie KanHTaÄbHbie 3arpaTbi Ha uiHiiy 
Tiina P  pa3Mepa 260— 508 b  1,1 pa3a Bbiuie, neM Ha ÄHarcmaÄb- 
iHyio lUiHHy TaKoro x e  paaMepa.

.nepeH H C Ä eH H bie (jiaK TOpbl UOBMUiaiOT CeÖeCTO'HMOCTb UIHH 
T W ia  P  w a  CT3ÄHH npOH 3BOÄCTBa B CpaBIieHHH C ÄHarOHaÄbHbIMlH 
IUIHHa'MiH.

OÄ'HaKO ÄÄH HpaBHÄbHOH OUeHKH HapÖÄHOXÖ3H&CTBejIHOH 3’KO- 
IHOMHHeCKOH atjHjlöKTHBHOCTH UIHH THna P  6bIÄO 6bl OIUHÖOHlHUM 
n0Äb3OBaTbCH ÄaHHbiMH TeKyiuHX h  eÄHHoBtpem c h Hbix 3aTpaT 
TOÄbKO H a npOH3IBOÄCTBeHH'OH c t h ä h h ,  ÄaiKe eCÄ« CeÖSCTOH- 
MOCTb UIHH P  6yÄ C T  päBHa HÄH HHJKe Ce6eCTOHIMO(CTH ÄHHrOHaÄb- 
H blX UIHH. 

E c ä h  sKOHOMmecKyio oueHKy u ih h  P  ( 3 )  npoBO’ÄHTb n o «3 - 
B ecrH O H  (J iop M yÄ e THTiK T o c n Ä a H a  h A H  C C C P

3 = { ( C 1+ E K 1) - ( C 2+ E K 2 ) ] - B ,  ( 1 )

TÄ e C i  H C2 —  Ce6eCTOHMOCTb STaÄOHHOH H h o b o h  u ih h ;
K i  h  A .2 —  H a n H ra Ä b H u e  3 a r p a T b i  Ha Tip a n  3B o ä c t b  o  3 T 3 ä o h -  

HOii H IIOBOH u ih h ;
E  —  K 03$4)H IIH eH T  SKOHOMHUeOKOH 3(})»(J)'aKTIHB«0CTH 

K aTiHTa ä  o  b  ä  o  eH'ii h ;
B  —  B b in y cK  UIHH H OBbix KOHCTpyKUHH. 

t o  3KOH'O'MH'HecKa.n 3<jic}>eKTHBH0iCTb m uH  TH na P ö y w e T  on p e Ä C Ä e - 
Ha HeTOHHO. H e o 'ö x o Ä H M O  o  c jiop M y Ä e  ( 1 )  y n e c T b  n oB bm ieH M e 
noT peÖ H T eÄ bC B H x o b o ü c t b  h o b o h  uiHHbi n e p e 3  o k b  h b  a  j i  o h  t  h o  e  
KOÄHHeCTBO 3aM6HSleMbIX (STaÄOiHHUX) UIHH. 3 t 0  MOJKHO C Ä eÄ aT b,

bbcäh b tjjopMy.iy (1 ) KoatjutiHiineHT KaneCTBa (fe), paiBHUH 
o t h o u i ö h h i o  npoöera  u ih h m  P  k  ’n p oöery  iu h h m  ÄHaironaÄbHofl 
KOHCTpyKUHH. B 3TOM C Ä JI'iae (})OpMyÄa (1) UpiHMeT 'BHÄ

3 = [ k ( C i + E K i ) - { C 2+ E K 2 ) ] - B .  ( 2 )

Z (ä h  u ih h b i 2 6 0 — 5 0 8 P  m o ä g ä h  H - H 9 9  b cpaBHeH HH c  u ih h o h  
2 6 0 — 2 0  MOÄeÄ'H H -2 0 2  K oa^tjjH U H enT  K aneCTBa co cT a B H T  ;1 ,8—  
1,9. 9 r o  3 HaKHT, h t o  OÄHa uiHHa P  3«B H B aÄ eH TH a b  s K c n a y a T a -  
U'HH n o  n p o ö e r y  h o h t h  Ä B yM  uiHHa'M C T a p o fl KOHCTpyKUHH. Co- 
n ocT a B Ä eH H e T eM n oB  H3MeHeHHH T e K y m u x  3 a T p a r  h  n oT p eÖ H T eÄ b- 
CK HX CBOÜCTIB UIHHbl 5TBHO B n0Äb3y BTOpOTO I^aK T O pa. TaK, 
CeßeCTOHMOICTb UIHH P BblUie CeßeCTOHMOCTH STaÄOHHblX Bicero 
ÄH iub Ha 3 0 % ,  b  t o  BpeMH KaK n p o ö e r  h x  B b ip o c  n o n r a  BÄBOe.

B b ip a iK eH H e (2 ) Ä a e T  ä o c t h t o h h o  TOH Hyio o u e H K y  s k o h o m h -  
HeCKOH 3(J)(})eiKTHBH0CTH UIHH TH na P BCÄeÄCTBHe nOBHUieMHH
n poöera . 

M a iu e  Bcero BeniiUHHa »KOHOMHuecKoro 34>|}}aKTa nOÄCTHTH-
’ BaeTCH no BÄHHHHK) OÄHOrO H3 (JlaKTOpOB 3KÖHOMWH H He yHHTM- 
BaeTCH BÄHHHHe Ä p yn ix , conyrcT,Byio iuH x  ^aicrapoiB.

.nepexoÄ  Ha swcnÄyaTauHio u ih h  THna P , noMiiMo noBHineHHH 
n p oöera  u ih h , npn.Mo h ä h  KocßeiiHO osasuB aeT  BÄHHUine Ha m h o - 
rne Ä pyrne TexHUKO-SKOHOMir-iecKiHe noKa3aTeÄH paöoTbi a®T0- 
Tpa'iionopTa b CTopoHy h x  yHyumeuHH. P acxoÄ  TOnÄHBa aBTOMO- 
ö h ä c m  Ha uiHHax Titna P b  cpeaneM  na 4— 9 %  Meiibiue, n e u  
y aBTOMoiÖHÄH na ÄHaroHaÄbHbix niHiiax, a no 3apyöe*H H M  ä b h -  
hm m , a m  UH^pbi euje Bbiuie. LUmiim THina P  cnocoöcTByiOT y«eÄH- 
ueHHio rpyaonoÄteMHOCTH h npo.H3BOÄHTeÄbHocTH aBTOMoiöHÄeft, 
coxipaHHoiCTH HaÄHHHoro napKa h ÄopoiKHoro noÄOTHa, y j iy n -  
iuaeTca öeaona'onoiCTb ÄBHJKeHHH 3a cneT öoÄbineft HaueJUHoerH 
H ÄOÄrOBeHHOCTH 3THX UIHH, yMeHbUlalOTCH HenpOH3BOÄHTeÄbHble 
pacxoÄM  sa c u e T  caKpaiueraH npocToeB b  nyTH n o  npuu-HHaM, 
3a;BWCHIUHM OT pa-ÖOTbl UIHH, H T. Ä-

P o Ä b  h  SH aueH H e n e p e u H cn e H H U x  (JiaK T opaB  He O Ä»H aK O BH .
H 3 Bcex ncpenHCÄeiiHbix (JiaKTopoB Haw öoÄbiuee b ä ih u h h c  

Ha BeÄHHHiiy aKOHOMHuecKoro a^xJieKTa (n ocÄ e  noBMiueHHH n p o ­
ö e ra ) OKa3bIBa6T aKOHOMHH TOUÄHBa. AÖCOÄIOTHaH BeÄHUIHHa 
9KOHOMH« T M IÄ H B a  UO OÄHOiMy a'BTOMOÖHÄIO 3H JI-130  Ha UIM- 
H ax  P  ÄOCTuraeT 570— 630 a  b to ä ,  3anpaTM  Ha to h ä h b o  b ceöe- 
c to h m q c th  nepeBOSOK 3a'HHMai0T H anöoÄbu iH H  yÄeÄbH biii bcc —  
o k o ä o  15% .

O Ä H a K o  (jiop M yÄ b i (1 ) h (2 )H e  y iH T H B a io T  3 T o r o  e e c b M a  
B a * H o r o  4>aKTopa. / ( ä h  npaiBHÄbHofi oueHKH HapoÄHOxo3HflCTBeH- 
H oro  sijufieKTa o t  HCU0Äb30BaHHH u ih h  r a n a  P  c  yueT O M  noBb i- 
uieHHH h x  n p o ö e ra  h  yMeHbiueHHH p a c x o Ä a  TonÄHBa Ha eÄHHHuy  
iryTH BeÄH^HHy 3KOHOMHHecKoro 3(}><j>eKTa npeÄÄaraeTCH  on p e ae -  
ÄHTb n o  CÄeÄyrom eH 4>o:pMyÄe:

9  ~  \ [ [ C m  +  C m )  +  E  { K u i  +  ^ m ) ]  ~  ® C m )  +

+  e K  + ° K ’m ) \ ) B - n ,  (3)

rue C m u C  m —  ce ö e cT Q H M o cT b  1000 km npoöera s t b - t o h h o h
IH HOBOH UIHH;

K m h K m —  Kanura-Thiibie 3aTpaTbi Ha 1000 km npoöera
3T3Ä0HH0H H HOBOH UIlHH;

Cm  h K m — ceöecTOHMOCTb h KauHTaÄbHMe 3aTpaTM Ha 
TonÄHBo b pacueTe Ha 1000 km npoöera 
Ha OÄ«y uiHHy;

CT —  K03<J)(J)HUHeHT, noKa3biBaioiuHH OTiioiueHHe pac-  
X O Ä a TOHÄHBa 3BTOMOÖHÄeM na UiHHax P 
k  p a cx O Ä y  TonÄHBa aBTOMOÖHÄeM c  Ä H aro -  
HaÄbHblMH UIHH3MH;

n  —  cpeÄHHH npoöer u ih h  P  3a op o x  CÄyiKÖM 
( ä o  n e p B o r o  B oocrraH O B iH TeÄ bH oro p eM O H T a ).

O cH O B H bie TeXUMKO-SKOHOMHUeOKHe TIOKa3aTeÄH UIHH TH na P  
h aKOHOMMueCKUH 3(})(J)eKT, BMUHiCÄeHHbiH no (J iopM yÄ e (3), np'H- 
BeÄ eH bi b  TaÖÄ. 3 .

BÄHHHHe nosbiuieHHH npoöera u ih h  h  s k o h o m h h  TOUÄHBa npnBe- 
Ä6H0 IB TaiÖÄ. 4.

H a  TaÖÄHUU b h ä h o ,  h t o  7— 18% o ö m e r o  S K O H O M m ecK oro  
$ e K T a  nCTuynaerCH BCÄeÄCTBHe yueTa b ä h h h h h  u ih h  P  Ha t o h -  
ÄHBHyiO 3KOHOMHHHOCTb. / ( ä H  UIHH pa3 M ep O M  320— 508P  BÄHHHHe 
TOHÄHBa cy iu ecT B eH H o MeHbiue, ueM  ä ä h  u ih h  Ä p y r u x  n pH B eu eH - 
HblX pa3MepOB. 3 t 0  OÖbHCHHerCH TeM, HTO UIHH a'MH 320— 508P 
KOMnÄöKTyiOTCH aBTOMOÖHÄH MA3 h KpA3, p a ö o T a io iu H e  Ha äm- 
3eÄbHOM T on Ä H B e. C p e u n n n  caöecTO H M O C T b 1 r  Ä H S ß a b H o ro  t o h -  
ÄK Ba Ha 33%  HHJKe, lie,\i y  öeii3HHa ( n o  Ä a m ib iM  B H H iH fle i jiT e -  
neipepaöoTKH sa 1966 r .) .
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T a ö J i H u a ä

U iH H bi

n o K a 3 a i e . i H o s 2( N e ; ,
1

8 = 5
m  S S

320 -  508P
M OuejiH
H-A103

260 -  20 
M OuejiH  

M-202

260 -  508P 
M OaejiH
H-H99

8 ,2 5 -2 0
M OuejiH
H K-6A

1 <ü t"- 

04

B e c  n o K p b im e K  b k z ................................................. 79 76 53 51 46 46
P a c x o Ä  p ea w H b i b  k z ............................................................... 68 64 43 42 37 37
P a c x o a  TonjiHBa (9Ta^on-100%)* b  % ..................... 100 95,0 100 95,2 100 92,1
C eöeC T O H M O C T b  nOKpbllUKH B p y 6 ................................ 116 125 57 76 56 71
K a n H T a jib H b ie  3 a T p a i b i  H a u iH H y b  p y 6 .  .  .  . 205 218 121 131 103 121
C peÄ H H ft n p o ö e r  b  t w c .  k m .......................................... 65 110 57 110 56 110
C e ö e c T O H M O C T b  1000 k m  n p o ö e r a  b  k o » .  .  .  . 179 114 100 69 99 65
KanHTa^bHbie 3aTpaTbi Ha 1000 k m  n p oöe ­

ra  b  n o n  ....................................................... 315 198 212 119 184 110
O pH eH TH pO BO H H blft H a p 0 4 H 0 X 0 3 flftC T B eH H b lft 

a<J»4>eKT o t  n p o H 3 B o a c T B a  h  npH M eH eH HH  
1 MJIH. U1HH 3 a  B e c b  CpOK HX CJiy>KÖbI
b  m jih . p y ö .............................................................

*  n o  43HHMM rO C y a a p C T B e H H M X  H cn u ia H H fl, ip o B e a e n

97

H bix B 1963 r.

56 60

MeTomojror.HH HiCTircjieimis 9k o h o m h h 0 o k o h  3(})(j)eKTMBiBacTn h o - 
b o h  T exH H K H  n p e A n o A a r a e T  y a e T  H e  T O A b K o  T e K y m H .x  3 a T p a r  
(c e ö e c T O H M o cT b ) , h o  h  e;iniH O B peM einibiix  ( K a n i r r a j i b H b i x ) . y M e t ib -  
m e m m  p a o x o m a  T o iu r n iB a  n a  e A H iu m y  n y T H ,  B b iB B a m io e  a K c o J i y a -  
T au iiieA  u rm i T H tia  P, B A e a e T  3a coQoii a ö i g e e  y M en b iu eH H e

T a ß j i H u a  4

noTpeöjieHHH TonjiHBa (npa yc-
AOBHH, HTO HHCJieHHOCTb aB TO - 
n a p a a  o c T a e T c a  noC T O H H H oft), a:
c jieÄ O sa T e^ b H O , h  c o a p a m e H H e
K a n H T a jib H u x  BAOJKemiH H a e r o  
npOH3BOÄCTBO. y a e T  K a n a i a j i b -  
H bix BAOJKeHHH npOBOÄHTCH a e -  
p e 3  BeJiHHaHy K m -  H r H o p a p o B a -  
HHe y a e T a  H3MeHeHHH K anH T aA b- 
HblX BAOJKeHHH Ha TOnjIHBO n p H - 
b o a h t  k  yM eH buieH H io n a  2 — 5 %  
o ö m e r o  SK O H O M H aecK oro 9(j)tj)eK - 
T a , HTO B aÖCOAKJTHOM BbipaJKC- 
HHii c o c r a B jiH e T  o k o a o
2 MAH. p y ö .  Ha 1 MAH. IHHH B 3 a -  
BHCHMOCTH OT paC X O A a TOnjIHBSS 
Ha eAH H Hity nyT H  a  n p o u e H T a  
3K0H0MHH TOnjIH Ba Ha UIHHaX P.

B 1968 r. b  CCCP BunymeHo 
31,8 MJIH. aBTOMOÖHJIbHblX, Cejlb- 
CK0X03HHCTBeHHbIX H MOTOH.HK- 
JIBTHblX IHHH, B TOM HHCJie 

16,5 MJIH. IHHH AJIH rpy30BbIX aBTOMOÖHJiefl.
B c j ih  6 bi B ce  miiiiibi a j ih  rpyaoBbix aBTOMOÖHAeii öm aih  Bbiny- 

m a iib i ib paA H ajibH O M  a c i io A H e i ia « ,  t o  a x o iio M H a e c K iiii  34>4>OKT 
OT HX BHeApeHHH C0CT3BHA Öbl OKOAO 600 MAH. pyö.

TaKH M  OÖpaSOM , B H apüAHOM  X03HItCTBe OT n  p  O H M  OACTB a  H 
n ipH M eiiein ifl id h h  T a tia  P n oA ya a eT C H  b m c o k h h  gKOHOMHaecKHÄ 
bXpCpeKT.

JIH TEPA TyPA

1. flrn y H e n a u  « t .  I I .  «Kayayx a p e 3 H H a», 1967, N ° 3.
2. B a a  e h k  o b  n .  d>., >K e a  e 3 o b  B. A. }KypnaA Bcecoio3- 

n o r o  X H M 'a a ecK oro  oCmecraa h m . M o irA C A eeB a , t o m  XIII, 1968, 
JVb 1.

3. n a i i  ui  H i i a  C. H. 3>KOHOMHiKa a 'BTO M O öaiA bH oro T p a H c n o p -  
Ta. H 3a - b o  «Bbiomaa u iK O A a », 1 9 6 6 .

4. «Rubber Age», t . 76, 1954, Ws 2, crp. 283.
5. «Rubber Wald», t . 131, 1954, jiis 1, crp. 98.

PaaMepbi h Moaeji« uihh

OÖIUHft HapOÄHOXOSflftCTBeH- 
Hblft 9(t)4)eKT OT IIpOH3BOÄCTBa 

H npHMeHeHHH IIIHH P B %

3a cneT noBbi- 
uieHH» npoöera

aa cqeT sko- 
HOMHH TOnJIHBa

320 -  508P MOuejiH H -A 109 ............................ 93,1 6,9260-508P MOaejiH H -H 9 9 ................................ 86,3 13,7240-508P MOaejiH K-37A ................................ 82,2 17,8

M M n y n b C H b i H  M 3 M e p M T e n b  6 y K C O B O H M q

B. 9. ACPAHACbEB. A. M. BACbKOBCKHH
MOCKOBCKHH aBTOMOllHAbHO-AOpOHIHblH HHCTHTyT

YflK 681.2:625.7.032.37

nPH HCCJlE/tOBAHHHX B3anMOfleöcTBHH A o p o x n o r o  n o -
KpblTHH C KOAeCaMH aBTOMOÖHAeft BO BpeMH THTOBUX H C n blT a - 

HHH 3eM AepOH H bIX H Ä P yrH X  ÄOpOJKHhIX MaLUHH HHOrAa HeOÖXOÄH- 
mo H 3M epH Tb BeAH aH H y O TH OCHTOAbnoro öyKCOBaHHH B e A y m n x  KO- 
A e c . B C A y a a e  A o c T a T o a H o  jKeCTKHX ihhh (hah ry ce H H ii)  n p a  M a - 
aoh  B eA H a a iie  ÖyKCOBaHHH hah 10 3 a  B eA O M bix K O A ec äah  stoi'i u e -  
ah a a m e  B c c r o  oöp a öa T b iB a iO T C H  p e 3 y A b T a T b i o c u H A A o rp a iJ m p o B a -  
hhh OTMeTOK n y r a  K O A ec. C p eA iiH H  B e A iia iin a  ÖyKCOBaHHH 8 CP 
on p efleA H eT C H  n o  OTHOiueH Hio p a 3 iio c T H  a n c e A  H M nyAbCOB c  A a T a n -  
k o b  nyT H  B e A y m e r o  h  B eA O M oro  K O A ec k  a i i c . i y  H MnyAbCOB A a r a u - 
Ka B e A y m e r o  K O A eca  3a  H eKO TO pbiii 0T pe3O K  BpeM eH H :

,  _  n m  n <p  j ____ n <ß
» c p  ■ ( 1)

rA e

n # -

t lm  t lm

n m —  h h c a o  H MnyAbCOB c A a T a iiK a  B e A y m e r o  (ö y K C y io m e r o ) ]  
K O A eca ;
h h c a o  HM nyAbCOB c  AaTHHKa B eA O M oro  K O A eca  ( h h a c k -  
cb i m  h  (p cooT B eT C T B yiO T  npHHHTbiM b  A H T e p a T y p e  rno- 
HHTHHM TeOpeTHHeCKHX H (jiaKTHaeCKHX CKOpOCTH U 
n y T H ).

3a A a B iiiH C b  n eK O T op oH  nOCTOHHHOH B eJ iH aiiiio ii n m , m o jk h o  n p n  
on p eA eA eH H H  ÖyKCOBaHHH H 3Ö ejK aT b o n e p a iiH H  A eA eiiH H . H a i i p n -  
Mep, npaH H B  n m = « 1  =  1 0 0 , n oA ya H M  B e A n a n n y  ÖyKCOBaHHH ( b  % )

6 e p =  1 0 0  —  n # .  ( 2 )

B ÖAOK-CXCMB H3 MepHTCAH ÖyKCOBaHHH, nOCTpOeilllOH n a  AaHHOM 
n p H H m m e  ( p n c .  1), p e A y K T o p  P ed  cB H 3biB aeT  co o T B e T C T B y io m e e  
K O A eco  c  M M oyAbCHbiM  ä s t h u k c im  H K- C n rH a A b i c  AaTHHKOB no- 
c r y n a jo i r  n a  c a e r a n K «  C n t  u  C h2.  C h c t h h k  C i I  y n p a b a h c t  k a i o -  
h o m  K l ,  K ors ip b iH  b o  BpeM H  O TC aeTa 3 aK phiT . CaeTH H K  C h2  o t c h h -  
Tb iB aeT  H M nyiibC bi b  o ö p a T i j q m  H an paB A eiiH H , H a a a H a a  c n j .  K o t a b

n a  caeTHHKe ChI naö iipaeTC H  TpeöyeM oe  hh cao (b  ä3hhom  CA yaae  
100), Ha kaioh noAaeTCH O Tnnpaiom H H  CH raaA  «CaH Tb iBaH H e» a  
s t o  hh cao co CHeTHHKa Ch2 nepeAaeTCH b 3 an oM H H aiom ee  y cT p o ä -  
c tb o  3 y .  I lo c A e  nepeHOca AaH H O ro  hhcah b 3 an oM H H aiom ee  
ycTpoficTBO  n a  o ö a  caeTHHKa noflaeTCH CH raaA  « C ö p o c »  a  caeTan-  
kh CHOBa HaaHHaiOT OTcaeT. C 3 an o M H H a io m e ro  ycTpoftcTBa Tpe- 
ö ye M o e  hh cao nepeAaeTCH na  H iiA H K a io p  hah perH CTpnpyiom H H

Bedymee KO/ieco.

BeffoMoe xoneco
P hc. 1

npnöop PTI. TaKHM oöpa30M, b momcht npnxoAa cototo HMnyAtca 
co caeTHHKa ChI Ha 3anoMHHaiomee yerpoftCTBO 3 y  nepeAaeTCH 
hhcao, cooTBeTCTByiomee öyKCOBaHHio ( b % ) .

CaeTHHK ChI TaKJKe MOJKeT HaaimaTb OTcaeT o t  n t b oöparaoM 
HanpaBAeHHH. npn stom  «CaHTbiBaHHe» öyfleT npoacxoAHTb b mo- 
MetlT nOHBAeHHH Ha HeM IiyAH.

B AornaecKOH cxeMe H3MepaTeAH ÖyKCOBaHHH, noerpoeH H oro Ha 
TpHrrepHbix caeTHHKax (p ac . 2) carnaAOM « C ö p o c » , noflaBaeMbiM 
nocAe perHCTpauHH pe3yAbTaTa, Bce Tpnrrepbi caeTHHKOB ct3 bhtch 
b ncxoAHoe noAOJKeHne, cooTBeTCTByiomee HHCAy 100 (b äbohh- 
hom KOfle 1100100). Ö ocA e OTCaeTa CTa HMnyAbCOB H a c a e r a a K e
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„Cßpoc“

HE „CiumbiSaHue

P n c. 2

C n / noHBJineTCJi hhcho 0, t . e. Hy™  noaBaaxiTcn Ha Bbixoaax Boex 
TpnrrepoB, KOTopfaie n o a a x u c a  na cxeM y HJIH  (cyM M aiop ). Hyab 
na Bbixoae cyMMaTopa B03iiHKaeT npn n y a ax  na Bcex ero  B xoaax. 
f la a e e  cnrHaa noaaeTCH na HiiBepTop 11E, noaaiom nft npH Hyae na

B b ix o a e  c y M M a T o p a  e a H H n a y  Ha B x o a u  xaKwa K a  B c e x  a n e e x  M ,  
oö e cn e n H B a x ji iiH X  n e p e a a n y  n n c a a  c o  c n e T n u x a  Ch2 n a  T p n r re p b i  
3 a n o M H H a io u ie ro  y c ip o f t c T B a  3 y .  3 a i e M  p e 3 y a b T a T b i p e rH C T p n p y - 
i o t c h ,  noK a3aH H H  cneTHHKOB cöp acb iB a iO T C H  n h h k ji  H annH aeT C a 
CHOBa.

B ÄaHHOM caynae pe3yabTaT noaynaeTca b BHae ceMHpa3paaHO- 
ro  ÄBOHHHoro nncaa. T axaa  cxeMa yaoÖHa a a a  n ocacayxim eft o ö -  
pa6oTKH pe3yabTaT0B Ha U B M , a Taxixe a a a  npHMeHeHHH b CHcre- 
Max aBTOMaTHnecKoro ynpaßaeHHa.

f la a  yaoßcTBa HHaHxaiiHH aßOHnHhie aaHHbie a erx o  n p eoöp a3y - 
lOTca b aecHTHnHbie. M o x h o  Taxixe npHMeHHTb b KanecTB ChI  h 
Ch2 aexaaHbie cnernHXH, H3roTOBneHHbie, HanpnMep, Ha a e x a ip o -  
Hax. 3 t o  HecxoabKo ynpocTHT cxeM y. KpoM e T oro, cxeMy m ojkho 
ynpocTHTb, ecan yMeHbuiHTb nacroT y HMnyabcoB, nocTynaxniiHX c 
HR1  —  aaTHHKa B eaym ero x oa eca , npnMeHHB apyroft peayxTop . 
n PH yMeHbmenHH nacTOTbi no OTHomeHino k BeaoMOMy x o a e cy  b  
« i  pa3 H3 cxeMbi HcxaionaeTca chcth h x  ChI.  B stom  caynae xa>x- 
abifl HMnyabc c  a a m u x a  H H l  Hcnoab3yeTca a a a  KOMaHau «C nii- 
TbiBauHe» h om a a a eT  iieoöxoaHMOCTb b  cyMMaTope h HHBepTope.

ra6apnTHbie pa3Mepbi onbiTHoro o6pa3ua H3MepHTeaa (6e3 pe- 
rncTpHpyiom ero ycip oftcT B a ), nocrpoeH H oro na Tpaii3HCTopHbix 
aaeMeHiax cepun «J lo rn x a » , cneayiom ne: 300X260X150 mm. rin- 
TaHne cxeMbi n p o n c x o a n T  o r  aBTOMOÖHabiioro aKK yM yaaiopa Ha- 
npajKeiiiieM 12 e . A nnapaTypa npeana3iianaeTca a a a  HaöaioaeiiHa 
h perncTpauHH Beaiinmibi öyxcoBaHiia b Tenenne Bcero n ep n oaa  hc- 
nblTaHHH.

ü p n  He3iianHTeabHOM ycaoxiiieHHH cxeMbi H3MepnTeab no3B oaa- 
e t  T axw e H3MepaTb yraoBbie c k o p o c t h  x oa ec , perncTpHpya n ox a - 
3aHHa cnemHXOB nepe3 onpeaenem ibie paBiibie npoMeJxyTXH Bpe­
MeHH.

B  caynae neoßxoanMOCTH cxeMy m o j x h o  ncnoab30BaTb aa a  aBTo- 
M aranecxoro ynpaBaenna h h h  cHrnaaH3aunH o  npeBbimeiiHH a on y - 
c t h m o h  BeannaHbi ÖyxcoBaHiia, oöecnennBaiom eft TpeöyeM oe cuen- 
aeiine c  a op oro ft  h  ynpaßaaeMOCTb aBTOMOÖHaa.

S X H 0 7 1 0 r K 5 l
yflK 629.113:621.9.002.54.004.67:658.5

OnbiT BHeflpeHMA nnaHOBo-npeßynpeflM TenbHoro peMOHTa 
n p n c n o c o 6 n e H M M

E. E. HTHH, fl. n. PblKOB
H H H T Ä B T O n p o M ,  A b t o 3 3 b o a  m m . J le H H H C H O r o  H O M C O M O .n a

P EMOHT npncnocoßaeH Hft h o ch t  HenaaHOBbift x a p a x ie p  h o cy - 
m ecTBaaeTca T oraa, x o ra a  oh yace anineH CBoero npo^H aax- 

T nn ecxoro 3HaneHHa.
ynHTWBaa 3tot HeaocTaroK h onbiT M ocxobcxoto aBT03aBoaa 

hm . JlnxaneBa h r o p b x o B cx o ro  aBT03aBoaa, aBT03aBoa h m . J le- 
HHHexoro xoMCOMoaa c  ynacm eM  H H H T A ßT onpoM a BHeapna ch- 
cTeMy naaHOBO-npeaynpeaHTeabHoro peMOHTa npncnocoöaeHHft. 
3 i a  CHCTeMa H B aaeica xoM naexcoM  opraHH3aiiHOHHbix h Texiinne- 
cxhx MeponpHHTuft n o  y x o a y , H aa3opy h p eM om y n p n cn ocoöa e- 
imft, npoßoaHM bix no 3apaHee cocTaßaenHOMy naaHy, htoöm npe- 
aynpeaHTb iieoHiHaaimbie h npexiaeBpeMeHHue Bbixoabi npncno- 
coöaeHHii h3 CTpoa h oßecnenHTb HyixHbie xanecTBO h TonnoCTb 
oöpaöaTbißaeM bix a e ia a e ft  aBTOMOÖHaa. CncreM a naaiiOBO-npeay- 
npeanTeabH oro peMOHTa npHcnocoöaeHHft oöecnennBaeT CBoeBpe- 
MeHHoe h x op om ee  ocHameHne o6opyaoßaHHH npHcnocoöaeiiHHMH, 
6 a a ro a a p a  neMy yBeannHBaeTca npoH3BoanTeabHOCTb Tpyaa, no- 
BbimaeTca xanecTBO H3roTOBaaeMbix a e ia a e ft  aBTOMOÖHaa.

B t o  ixe  BpeMH co3aax)Tca npeanocb iaxn  x  aanieabHOM y cox p a - 
HeHHio npHcnoco6aeHHft b ncnpaBHOM coctoh h h h , coxpameHHio xo- 
annecTBa ay öaep oB  h npocToeB H3-3a peMOHTa npHcnocoöaeHHfi.

A a a  BHeapeHHH cncTeMbi ocymecTBaeH iieauft p a a  M eponpna- 
th ö . Boabiuoe pa3HOo6pa3ne HOMeHxaaTypu npHMeHaeMbix Ha Ab-

T03aßoae h m . JleHHHCXoro xoMCOMoaa npHcnocoöaeHnft ot npocTO- 
ro xoHayxTopa a o  caoniHeftuinx npacnocoöaeHHft noTpeöoBaao 
npeaBapHTeabHoft CHCTCMaTH3aimH npncnocoöaeHHft no oiaeabHbiM 
xaaccH(j)Hxaii,HOHHbiM rpynnaM.

B ocHOBy xaaccH(})Hxau,HH npHHHTa TpyaoeM xocTb peMOHTa npn- 
cnocoöaeHHÜ, x o ro p a a  HaxoaHTca b 33bhchmocth ot raöapHTOB h 
xoannecTBa a e ia aeft , cocTaB aaioianx npncnocoöaeH H e.

Ü hh xaaccH^HxaiiHH npHcnocoöaeHHft n o  hx peMOHTHoft caon i- 
h oc th  npiiHHTa ycaoBHaa eaHHnua TpyaoeM xocTbio 2 HopMonaca. 
3 t o  cooTBeTCTByeT TpyaoeMxocTH M aaoro peMOHTa npocTeftiunx 
npHcnocoöaeHHft, OTiieceiiHbix x  nepBoft rpynne peMOHTHoft caon i- 
h octh : th cox , yroabiinxoB , Haxaaanbix naaH ox h t . a.

B Ta6a. 1 h 2 npHBeaenu pa3paöoTaHHbie onbiTHbiM nyieM  
xaaccHipHxaHHH npncnocoöaeHHft h MiiorouinHHaeabHbix roa oß ox  
n o rpynnaM peMOHTHoft caoniHOCTH b 33bhchmocth ot hx raöap n - 
to b , nncaa Bxoaam Hx a e ia a e ft  h xoannecTBa mnHHaeaeft.

H a arperaTHbix CTaHxax, rae  npHMeHaeica H ecxoabxo pa3HOTnn- 
Hbix npncnocoöaeHHft, npn onpeaeaeHHH rp y n n u  peMOHTHoft caoxi- 
h octh  ynHTbiBaeTCa BpeMa, HeoöxoaHMoe a a a  hx  cnapnBaHHa. 9 t h  
npHcnocoöaeHHa xaaccn(})HHHpyiOTCH Ha rpyn n y Bbirne no cpaBHe- 
HHIO C OÖbIHHbIMH npHCnOCOÖaeHHaMH, He TpeÖyxaHHMH enapHBa- 
HHH.
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1 12 10 6 72 60
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3 36 30 8 96 80
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5 60 50 10 120 100
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1 27 3 6 162 18
2 54 6 7 189 21
3 81 9 8 216 24
4 108 12 9,10 243 27
5 135 15

Tpynna peMOHTHoft c.iojkhocth npHcnocoöaeHHft onpeaeaneTCfl 
uexoßbiMH TexHOjroraMH no peMOHTy npHcnocoöaeHHft n yTBep>K- 
aaeTCH 6iopo naaHOBO-npeaynpeaHTeabHoro peMOHTa npHcnocoöae­
HHft uexa SKcnayaTauHH HHcrpyMeHTa. BpeMH, HeoöxoanMoe Ha 
peMOHT npncnocoöaeHHft, öepeTCH H3 Taöa. 3. Rnn MHoromnHii- 
aCJIbHblX T0J10B0K npHHHMaeTCH K03(}>4>HUHeHT 1,5.

T a O jiH u a  3
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HopMbi BpeMeHH Ha peMOHT n o  rpynnaM  peMOHTiioft cjiojkhocth
B H

* 2 3 4 5 6 7 8 9 10

I 2 4 6 8 10 12 14 16 18 20
II 6 12 18 24 30 36 42 48 54 60
III 10 20 30 40 50 60 70 80 90 100

yKa3aHHue b Taöa. 3 b h ä u  peMOHTOB xapaxTepn3yx)TCH Bbinoa- 
HeHHeM caeayioiuHX peMOHTHbix onepaunft:

I — ■ M ajibiH  peM O H T, n p e a y cM a T p H B a io u rH ft  p e r y a n p o B a H n e  h  
3aM eH y o T a e a b i ib ix  a e r x o  3aM eH H eM bix h3hochbuihxch a e T a a e ft :  
npH>KHMOB, npH X B aTO B , m n n a e x ,  n p y ix H H , K O H ayK T opH bix  B T y a o x ;

II —  cp ea H H ft peM O HT —  uacT H U H an p a 3 ö o p x a  n p H c n o c o ö a e H H ft , 
n p o B e p K a  ochobhhx a e T a a e f t  n a  T o r a o c r b ,  nacT H H H an 3aM eH a x p e -  
neJK H bix a e T a a e f t ,  n e c a o ix H b ix  ö a 3 0 B h ix  h H anpaB H H ioin H X  a e T a a e ft ,  
m a 6 p o B K a  h p a c T o n x a  n o c a a o H H b ix  Meer;

III —  KanHTaabHbift peMOHT •—  noaHaa pa3Öopxa npH cnocoöae- 
hhA c  npoBepKoft Bcex saeMeHTOB h xoopanH aT, 3aMeHa ycTaHOBoa- 
h u x , 6a30Bbix n HanpaBaHKmyix aeTaaeft, m aöpoB xa naocxocTeft 
CKoab>xeHHH, pacTonxa nocaa oan b ix  MecT.

I laa npHcnoco6aeHHß, npHMeHHeMbix na aBT03aßoae hm . Jle- 
hhhckoto KOMCOMoaa, npHHHTO caeayxnnee cooTiiomeHHe TpyaoeM- 
KOCTeft no BHaaM peMOHTa: Maabift peMOHT —  1 eaHHnna, cpea- 
Hiift peMOHT —  3 eaHHHabi, xanHTaabHbift peMOHT — 5 eaniiHU. 
TpyaoeMKOCTb xannraabHoro peMOHTa aoarxHa ö b m >  He Bbirne 
60— 70% TpyaoeMXOCTH hoboto npHcnoco6aeHHH.

B 33BHCHMOCTH ot xoHCTpyxTHBHbix ocoöeHHOcreft npHcnocoöae- 
HHÜ, TpeÖOBaHHÜ X HX tohhocth, Ha3HaaeHHH, ycaoBHft H pe>XHMa 
pa6oTbi a a a  xawaoro npHcnocoöaeHHH ycTaHOBaeH peMOHTHuft 
UHxa. nocaeaHHft cpctoht H3 paaa nepHoanaecxHX peMOHTOB, ocy- 
mecTBaaeMbix aepe3 onpeaeaeHHbie OTpe3XH BpeMeHH Merxay asy- 
MH XanHTaabHbIMH peMOHTaMH.

ü ,aa  ycTanoBaeiiHH peMOHTHoro an xaa  Bce npHcnoco6neHHH pa3- 
ö h t h  na aeTbipe p a3p aaa . K  nepBOMy p a3p aay  o th o c h tch  npncn o- 
co6 a en n a , paöOTaiouuie b H anöoaee T arxeaux ycaoBHax, nanpn- 
Mep: <j)pe3epHbie, npoTHJKHHe, roxapH bie h ap ., npHMeHaeMue Ha 
oöanpoHHbix h aepHOBbix paöOTax, a Taxixe Ha arperaTHUX h CBep- 
anabHbix CTaHxax npn oaHOBpeMeiiHoft oöpaßOTxe H ecxoabxnx o t -  
Bepcraft anaMeTpoM CBbinie 10 m m . K  TOMy >xe p a3p aay  o th o c h tch  
npncnoco6aeiiHH Ha to h h h x  paöOTax: maniJiOBaabHbix, pacTO'iHbix 
h a p . c  ToxHocTbio a o  0,02 M M .

K o BTopoMy p a3p aay  o th o c h tch  tj>pe3epHbie, npoTarxnue, T oxap- 
Hbie h ap yrn e  npHcnocoöaeHHH npn paöoT e Ha ih c t o b n x  onepan n- 
hx, CBepanabHbie npn oöp a öoT xe  H ecxoabxnx OTBepcTHft anaMeT- 
poM a o  18 m m , a T axw e npHcnocoöaeHHH, oöecnenHBaxnnHe to h - 
HoeTb H3aeaHft a o  0,05 MM.

K TpeTbeMy pa3paay othochtch npHcnocoöaeHHH, paöoTaiomHe 
b aerxHX ycaoBHHX, a Taxjxe Ha paöOTax, He TpeöyioinHX ocoöoft 
TOHHOCTH.

K neTBepTOMy pa3paay othochtch npncnoco6aeHHH nepBoft h 
BTopoft rpynnbi caorxHOCTH, xax npaBHao, He TpeöyioinHe xanH- 
raabHoro peMOHTa. flan  npHcnocoöaeHHft, othochuihxch x nepBOMy 
h BTopoMy pa3pHaaM, ycraHOBaeH caeayxniiHft nopnaox nepeao- 
B3HHH BHaOB peMOHTOB! I— II— I— II— I-— II— I— I I— I— I I— I— III , 
t . e. Bcero b UHxae oanH xanHTaabHbift, nHTb cpeaHHx h uiecTb 
Maaux peMOHTOB. flan  npncnocoöaeHHft, OTHOCHianxca x TpeTbeMy 
pa3pnay: I— I— I I— I— I— I I— I— I— II— I— I— III. t . e. oanH 
xanHTaabHbift, Tpn cpeaHHx h BOceMb Maabix peMOHTOB. R n h npo- 
CTbix npHcnocoöaeHHft nepBoft h BTopoft rpynnu peMOHraofi caorx- 
hocth, othochiiihxch x neTBepTOMy pa3pHay, Rax npaBHao, hp 
Hy>xaaiomHXCH b xanHTaabHOM peMOHTe, ycTaHOBaeH ocoöufi no- 
pnaox nepeaoBaHHH BHaoB peMOHTa: I— II— I— II h t . a.

Ha npncnocoöaeHHH, oöecnennBaioinHe ocoöyra TOHHOCTb npn 
oöpaöoTxe H3aeaHH, nopnaox nepeaoBaiiHH h npoaoarxHTeabHOCTb 
MerxpeMOHTHbix nepHoaoB ycTaHaßaHBaeTCH b xaJxaoM oTaeabiioM 
caynae.

KpoM e naanoßbix peMOHTOB npncnocoöaeHHft, peMOHTHue öa3bi 
MexaHHnecxiix uexoB ocymecTBanxiT Me>xpeMOHTHbie paöoTbi:

1. Texyiane oöcay>XHBäiiHH peMOHTOM na paöoneM MecTe HMe- 
ior aeabio CBoeßpeMeHHoe ycTpaHenne caecapHMH Meaxnx aeijiex- 
tob, ÖC3 cbeMa npHcnocoöaeimft co craHxa. B npouecce Texymero 
OÖCayjKHBaHHH peMOHTOM 3aMeiIHIOTCH H3HOCHBUIHeCH MeaXHe H 
aerxo3aMeiiHeMbie aeTaan, BbinoaHHiOTCH noaTHrHBamie xpenerx- 
Hbix aeTaaeft h apyrne HecaoiKHue paöoTbi, no3Boanioui.He Ha xo- 
ay npeaynpeaiiTb nperxaeBpcMeHiiuft Bbixoa npncnocoöaeHHH H3 
CTpOH.

2 . nepHoaHuecxue ocmotpu Moxay peMOHTaMH aoa*Hbi onpeae­
aHTb HOMeHxaaTypy aeTaaeft, xoTopbie HeoöxoanMO 33MeHHTb npn 
onepeaHOM naaHOBOM peMOHTe. C yneTOM sthx ocmotpob bhocht- 
ch xoppexTHBbi b nopnaox onepeanoCTH h xapaxTep peMOHTa, npe- 
aycMOTpeHHbie naanoM. ripn ocMOTpe ocoöoe BHHMaHne oöpamaeT- 
ch Ha cocTOHime onopubix, HanpaBaHioiuiix noßepxHOCTeft h y3aoB 
xpenaeHHH. OcMorpu ocymecTBaneT HiuxeHep naaiiOBO-npeaynpe- 
anreabHoro peMOHTa npHcnocoöaeHHft, MaCTep peMOHTiioft öa3bi h 
naaaannx npoH3BoacTBennoro ynacrxa.

3. nepHoannecxnft xoHTpoab ocyiuecTBaniOT xoiiTpoabHO-npoBe- 
ponHbie nyHKTbi OTaeaa TexiiHuecxoro xoHTpoan. HoMeHxaaTypy 
npHcnocoöaeHHft, noaßepraxHUHXCH nepnoaunecxoMy xoHTpoaio, h 
rpaijiHX hx npoßepxH ycTaHaßaHBaiOT nanaabHHXH Texunnecxoro 
öiopo h öiopo Teximnecxoro xoiiTpoan uexoß h yTBep>xaaeT ra a B -  
Hbift Texnoaor 3aBoaa. napaMeTpbi, noaae>xaui.He nepHoannecxoft 
npoßepxe, ycTanaßaHBaioTCH xoiiCTpyxTOpaMii. PaöOTa na npn- 
cnocoöaeHHHX sto ft rpynnbi, ne npomeauinx onepeauyio npoßepxy, 
ne aonycxaeTCH.

OaiiHM H3 Barxiieftumx 3TanoB BHeapeiiHH naaiioBO-npeaynpean- 
TeabHoro peMOHTa npncnocoöaeHHft HBaneTCH nacnopTH3auHH npH­
cnocoöaeHHft. Ha xarxaoe bhobb noayneHHoe npncnocoöaeHHe xoh- 
CTpyxTop OTaeaa raaBHoro Texnoaora OTxpbiBaeT nacnopT, coaep- 
»aiunft Bce ocHOBiibie aamibie, OTiiocniuHecH x  Ha3HaneHHio h axc- 
nayaTauHH aaHHoro npHcnocoöaeHHH. Jlaabiieftniee BeaeHHe nac- 
nopTa B03aaraeTCH Ha paöoTHHXOB xaaaoßoft npHcnocoöaeHHft pe- 
MOHTiioft öa3bi. ÄaHHbie, 0TH0CHHi,HecH x  peMOHTy npncnocoöaeHHft, 
33HOCHTCH b nacnopT nocae x a »a o ro  peMOHTa. ÖTMeTxa xane- 
ctb3 peMOHTa noaTBeprxaaeTCH noanncbio anua, npuHHMaBiuero 
npncnocoöaeHHe nocae peMOHTa. nacnopTa xpaiiHTCH b xaaaoBOÜ* 
npHcnocoöaeHHft.

CßoeBpeMeHHaH noaroTOBxa 3anacHbix nacreft x  npncnocoöaeHH- 
hm oöecnennBaeT coxpaiueHHe noTepb paöonero BpeMeHH, cbh33h- 
hux c npocToeM H3-3a peMOHTa npncnocoöaeHHft. B 3anace b nep- 
Byro onepeab HeoöxoanMO xpaHHTb öbiCTpoH3HauiHBax)iuHecH ae- 
Taan: ycTaHOBonHbie naabubi, (JwxcaTopbi, cMeHHue BTyaxn h t. n.

.HeTaan c npoaoarxHTeabHbiM cpoxo.M cayrxöbi xpaHHT b 3ana- 
ce b tom caynae, ecan ohh othochtch x npncnocoöaeHHHM, HMeio- 
iuhmch b uexe b öoabmoM xoanneCTBe; HanpiiMep, iunniiaeaH h uie- 
CTepHH aan MHoromnuiiaeabUbix roaoßox h t . n. npncnocoöaeHHH, 
HMeioiuHecH b uexe b eamiH'iHbix 3X3eMnanpax, oöecnennBaioTCH 
3anaciibiMH aeTaaHMH c npoaoaJXHTeabHbiM cpoxoM cayjxöbi. He- 
xoTopbie aeTaan ueaecooöpa3HO HMeTb b 3anace b BHae noaycjiaö- 
pnxaTOB c TeM, htoöh npn peMOHTe npHcnocoöaeHHft BbinoaHHTb 
HeoöxoaHMyio oöpaöoTxy ao TpeöyeMbix oxoHnaTeabHbix pa3Me- 
pOB. CaeayeT HMeTb b 3anace roTOBbie, 3apaHee CMOHTHpoBaHHbie 
y3au npHcnocoöaeHHft, HanpHMep, poanxoBbift 3aMox cxaabnaioro 
xoHayxTopa, xpaH aan nueBMaTHnecxnx npncnocoöaeHHft h t . n.

HopMa xpaHeHHH aeTaaeft ycTaHaßaHBaeTCH TexHoaoroM no pe­
MOHTy npncnocoöaeHHft Ha ocHOBe CTaTHCranecxHX aaH H b ix  oö  hx 
roaoBOM pacxoae.
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n p H  cocTaßjieHHH n aaH a naaH O B O -npeaynpeaH TeabH oro peMOH- 
Ta ÄaeTCH 3aaaH H e peMOHTHbiM 6a3aM  M exaH O OöpaöaTbm aiom H X  
u e xo B  Ha H3roTOBJieHHe 3a n a cn b ix  HacTeft. rijiaHbi peMOHTa npH­
cnocoöaeH H H  cocTaBJiaiOT Ha r o a  h Ha K aw abift m cchh. F o a o B o n  
nJiaH peMOHTa cocTaBaneTCH n o  BceM y n a p x y  npHcnocoöaeHHH b 
COOTBeTCTBHH C peMOHTHbiM HHKHOM, yCTaHOBJieHHbIM ÄflH K35KAO- 
r o  npH cnocoöaeH H H . LIhkh peMOHTa, npoaoajK H TeabiiocT b M eacpe- 
m o h t h o t o  n e p n o a a  h rp y n n a  c h o jk h o c th  npHcnocoöaeH H H  npHHH- 
MaroTCH b COOTBeTCTBHH c  nacnopTOM  KajKÄOro npHcnocoöaeH H H. 
n PH cocTaßaeHHH ro a o B o r o  n a aH a peMOHT n o  M ecnuaM  c a e a y e T  
pa cn p e a eaH T b Ta n , h to ö m  na  Kaxcabift H3 M ecnueB n a a a a o  npHM ep- 
h o  paBH oe KoaHHecTBo qeaoB eK o-nacoB .

B  B eaoM ocTb ro a o B o r o  n a a n a  BKaionaiOTCH b cc  npucn ocoöaeiiH H , 
b tom  Mncae H epaöoTaioinH e h lia x o a n u iu e c n  b K aaaoB oii (a y ö a e -  
pb^, npH cnocoöaeH H H  a a n  o ö x o a n b ix  n p o u e c c o B ). O a n a K o  na s tii  
npH cnocoöaeH H H  cpoKH peMOHTOB b roaoBOM  n a a n e  3anocHTCH  
ToabK o n o c a e  B Boaa h x  b SK cnayaTannro b c o o tb c t c t b h h  c  u,iik- 
aoM , npHCBoeHHbiM Ä anH öM y n p H c n o co öa ein n o . r o a o B o ft  naaH  p e ­
MOHTa cocTaßaneTCH  peMOHTHon ö a 3 o n  coBMecTHo c  öio p o  n a aH o -  
B O -npeÄ yn peaH T eabH oro peMOHTa n e x a  SK cn ay aT a m m  HHCrpyMeu- 
Ta, noariHCbiBaeTCH nanaabiiHKOM n e x a  h yT B ep *aaeT C H  raaBH biM  
T exH oaoroM  3 a B o a a .

riaaHOBO-SKOHOMHHecKHH O Taea 3 a B o a a  iipH aoiKem ieM  k  lia p n a -  
3a K a3y  ä o b o ä h t  a o  CBeaennn K a m a o ro  lipm iaBoacTB eiiH oro n e x a  
o ö i e M  p a ö o T  n o  p e M o in 'y  npHcnocoöaeH H H  b ycaoBH bix e a n in m a x .

M ecnm ibie naaHbi peMOHTa cocTaßaaiOTCH Ha ocHOBe roaoB oro 
naaHa. f la n  s t o t o  TexHoaor no peMOHTy npHcnocoöaeHHH b nep- 
Bbix HHcaax npeanaaHHpyeM oro Mecnaa BunncuBaeT H3 roaoB oro 
naaHa HOMepa Bcex npHcnocoöaeHHH, noaaeacam nx peMOHTy b 
naaHHpyeMOM MecHne, h noaÖHpaeT cooTBeTCTByromHe sth m  npn- 
cnocoöaeHHHM aepTeacn h nacnopTa. F laaee npoB oanTca npoBep- 
Ka npHcnocoöaeHHH, HaMeneHHbix k peMOHTy b naaHHpyeMOM Me- 
CHiie. npH  yKa33HHOH npoßepKe BbiHBaniOTCH aeTaan, KOTopue no 
CTeneHH H3HOHieHHOCTH HeOÖXOaHMO 3aMeHHTb HOBbIMH BO BpeMH 
npeacT onm ero peMOHTa h ycTaHOBHTb KaaeHaapHbie cpoKH caana 
npHcnocoöaeHHH H3 peMOHTa. KpoM e t o t o ,  yTOHHaeTCH npaBHab- 
nocTb HaMeaenHwx roaoBbiM naaHOM BnaoB peMOHTa h aaHTeab- 
HOCTb Mea<peMOHTHbIX nepHOaOB B COOTBCTCTBHH c  (JjaKTHHeCKHM 
COCTOHIHICM IipiICnOCOÖaeHHH 11 yCaOBllHMH HX paÖOTbl. ripOBepKy 
ocym ecTBaaeT miiKeHep ö iop o  naaH O Bo-iipeaynpeaineabH oro pe- 
MOHra h TexH oaor no peMOHTy npHcnocoöaeHHH. KaaeHaapHbie 
cpoKH peM onra coraacoBbiBaioTCH c iiaiaabHHKOM npon3BoacTBeH- 
iioro  yaacTKa, oh h no bo3m o>k hocth  aoaxcH bi coßnaaaTb co  cpo- 
KaMH peMOHTa CTaHKa, Ha KOTopoM ycTanaßaHBaeTCH aaH iioe npn- 
cnocoöaeH iie.

B  HacTonmee BpeMH HHHTAßTonpoM OM  pa3paöaTbmaiOTCH Tex- 
HiniecKne M aTepnaau no naaiiOBO-npeaynpeaHreabHOMy peMOHTy 
ocnacTKH, KOTopbic n oca e  OKOiinaTeabnon aopaöoTKH öyayT p ca o - 
MenaoBaiibi 3aßoaaM  OTpacan.

yflK 66.015.24.013.

Tennoo6M eH  npn H arpeB e M e ian n a  
b HarpeBOTenbHbix n e s a x  c

A. B. LUErJlOB, A. M. K03J10B, B. Fl. BYHHflKOB

n c fl K C B K y  h  u iT a M n o B K y  

K H n f l L L ’ M M  c n o e M

M HOrOMHCJIEHHblE HccaeaoBaHHH n o  TenaooÖM eH y M eacay  
nceßaooiKHiKeHHbiMH caoHMH h norpyaceHHbiMH b h h x  TeaaMH  

[1 — 5] aaiOT paanbie 3Ha>ienHH BeaHmnibi KostJxJnmHeHTa T enaoo T - 
a a i n .  OcoöeH H O  3 t o  o th o c h t c h  k BbicoKOTeMnepaTypHOMy T e n a o -  
oÖ M eny b KHnnmeM  c a o e  i K . c > \  1 0 0 -1 -1 2 0 0 ° , n anpiiM ep, k  cay n a io  
H arpeBa CTaabiibix 3aroTOBOK n o a  KOBKy h UiTaMnoBKy {2]. O m a -  
CTH 3T 0 OÖIHCHHCTCH pa3aiianbIM H yCaOBHHMH II MeTOaHKOH npO- 
BeaenHH SKcnepiiMCHTa, BiiaoM  h pa3M epoM  TenaoHOCHTean, p a 3 -  
aHHIIblMH CIICTeMaMH OÖpaÖOTKH KpHTepHaabHblX 3aBHCHMOCTefl
h t .  a .

H a  B e a n a n n y  KosijKjiHLiHeHTa T e n a o o T a a a n  3 iia aH T eabH O  BaHH- 
io t  reoM eT p iiH  n a r p e B a e M o fi  a e r a a n  h y ca oB H H  p a c n o a o x ie H H H  ee 
b K H nn m eM  c a o e .

H c n o a b 3 0 B a i iH e  u in p o K O  n p H M en n eM b ix  S M nH pnnecK H X  3 a B iic n -  
MOCTCH B H aa

aK =  3 5 ,7  p°-2 X °'6 d ' 0'36,

r a e  a K —  KOHBeKTHBuan c o c T a ß a n io m a H  K03(J)c})Hu.HcHTa T e n a 'o -  
O T a a a n ; 

p —  oÖT>eMHbiH B e c  aaC TH ii; 
d  —  a n a M e T p  aacT H H  

c^ rp H M eH eim eM  n o n p a B O H H o ro  K03<j)cl)Hii.HenTa 
*  104rf — 2 , 5  .  -

K =  l +

+
1 1 ,7

B  KaaecTBe n p o M O K y T o r a o r o  TenaoHOCHTean npHMeHnaacb 
«KeccoHHaa M acca» h T -9 0  ( A l 2O 3 > 9 0 % ,  3epHHCTOCTb 0 ,6 3 —  
1 ,2 5  m m ) .

H ccaea o B a m iH  no  TenaooÖ M eny npoBeaeH bi n p n  Kos^xJiHiiHeH- 
T a x  p a c x o a a  B 0 3 a y x a  0 ,4 — 0 ,6 .  Oöpa3U,bi n p n  H arpeBe ö u a n  p a c -  
noaoJKeubi rop n 30H T a abn o no  neiiT py c a o a  Ha paccTOHHHH 1 2 0  m m  
o t  n a o cK ocru  pem cTKii. KpHBbie H arpeBa 3an ncb iB aan  na öbiCTpo-

-220ff

( 0 , 2 9 ^ 0 ,2 2 — l )  B H 3biB acT  o n p e a e a c i iH b ie  T p y a -

HOCTH. 3 t 0  OTHOCHTCH K O n peaeaeH H IO  BeaHMHHbl K03(J)(})HUIieHTa 
M o a e K y a a p n o H  T e n a o n p o B o a n o c T H  r a 3 0 B  , o c o ö e m i o  n p n  T e n a o -  
oÖ M eH e b  n p o a y K T a x  n e n o a n o r o  c r o p a iu iH  T on a H B a  (ö e 3 0 K ii c a u -  
T eabH bift H a r p e ß ) ,  TaK  KaK p a c n e T  X z M C T oaoM  aaanTHBHOCTH n p n  
HaanHHH b  n p o a y K T a x  r o p e n n n  ö o a b i u o r o  n u c a a  c o c T a B a H B u m x  
C O ,  C 0 2, H 20 ,  H 2, C H 4, 0 2, N 2 n e  B c e r a a  n pu M eu H M .

T eo p e T H a e cK H X  h  S K cn e p n M e H T a a b iib ix  p a 3 p a ö o T O K  B ea n au H bi 
K03^)tj)HU,HeiiTa T en a o n p o B o a H O C T H  t b k u x  C M ecefl, o c o ö e m i o  n p n  
T e M n e p a T y p a x  C B biuie 1 0 0 0 ° , n o n r a  iieT .

H c n o a b 3 0 B 8 H H e  3aBHCHM 0CTeii T H na N u = / ( A r )  h A^m ax —

=  0 , 5 4  A r _ 0 ,0 77 [5 ] n e  B c e r a a  n o 3 B o a n e T  o n p e a e a H T b  HCTHHHyio 
BeaHH H Hy K03(j)(J)HHHeHTa T e n a o o T a a n n ,  TaK  KaK b BeaHMHHy K p n - 
T e p n e B  H y c e a b T a  N u  h  iV m a x ß x o a H T  X 2 ( A r  —  K pH T epn ü  A p x n -  
M e a a ) .

B  S K cn ep H M eiiT a a b H oft  ycT aH O B K e ( p n c .  1 ) ( 6 ] n p o B o a n a H C b  
on b iT b i n o  o n p e a e a e H H io  KosiJxJiHnHeHTa T e n a o o T a a H H  M e a ia y  k h - 
nnuiH M  c a o e M  h pa3 an aH biM H  eraabH biM H  a a b ^ a -K a a o p H M e T p a M H .

P hc. 1. CxeMa 3KcnepHMeHTaabnoft yCTaHOBKH:
1 — paßonan KaMepa; 2 —  cboä; 3  — ajjMfra-KajiopH- 
MeTp; 4 —  TepMonapw; 5 —  pciucTKa; 6  —  ra 3 0 C M e c * i-  
TevTbHoe vcTpoitcTBo; 7 —  KaMepHbie jiHatJjparMbi; 8  — 
MHKpoMaiioMCTpbi; 9  — poraMCTpu PC-7; 10 —  ajiew-
TpHMßC.KHe nOTeHUHOMGTpbl 3013,-120; 11 —  S.ieKTpH-
MGCKHft iioTCHUHOMCTp 3 n n  09 M2; /  — 30Ha HarpeBa
TcnJiOHOCHTGjiH; //- -3 0 H a  Harpeoa ajib^a-Ka^opiiMGTpOB

aeftcTByiom H e saeKTpoH iibie noTeHUHOMeTpbi. OaHOBpeMeHHO H3- 
MepHan TeM nepaTypy K K n am ero c a o n , p a c x o a  ra 3 a  h B 0 3 a y x a  b 
o ö c h x  3 o n a x  h ö p a a n  npoöbi npoayKTOB ropeHHH.

C  ueabio  onpeaeaeH HH  K03(J)^)HUHeHTa T en ao o T a an n  a  npHMe- 
HHHHCb HHaHHapnaecKHe oöp a3iibi c  pa3aH>iHbiM oTHoineHneM aan- 
h h  aabijia-K aaopH M eTpa r) k ero  anaM eTpy d i  ( 1 : 1  h 2 ,5 : 1) h
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p a 3 H b i x  M a p o K  C T a j i e i i .  C  
u e j i b i o  o n p e Ä e j i e H H H  c p e a -  
H e r o  K 0 3 $ 4 > n n n e H T a  T e n -  
A O O T A a H H  Clc p, p a C C H H T b l-  

B a e M o r o  n o  ( J ) o p M y j i a M  

äa h  « to h k h x »  T e A  c  n o -  

n p a B O H H b lM  K 0 3 (j l< } )H U H - 

e i i T O M  H a  n e p a B H O M e p -  

H O C T b  H a r p e B a  n p H M e H H -  
j i u c b  a ^ b ^ a - K a j i o p H M e T p u  
H 3  C T a j i e ü  45 n X18H9T 
( p n c .  2). H 3  3 T o r o  p i i c y n -  
x a  c j i e / r y e T ,  h t o  c  y ß e j i u -  

: ' i e H n e M  A H a M e r p a  o ö p a 3 -  

, u a  a c p  y M e i i b i u a e T c a ,  a  
| c  y ß e j i H H e H H e M  T e M n e p a -  

1 T y p «  m o h  —  B 0 3 p a c T a e T .  
Ä a h  a H a B H 3 a  ( j )H 3 H H e -  

ckoh c y m H o c r a  n p o u e c c a  
n a r p e B a  C T a j i b H b i x  3 a r o -  
t o b o k  b K H n n i u e M  c j i o e

HeOÖXOÄHMO 3H3Tb HC- 
THHHbie K03(j)(J)HUHeHTbl
TenjiooTÄaHH a u cm , coot- 
BercTByiomHe onpeueAen- 
HblM MOMeHTaM BpeMeHH.
3HaHeHne a u c  m onpeue- 
ahah m btoäom  perynnpno- 
ro pe>KHMa [7], ä j ih  H3Öe- 

>KaHHH <J>a30Bbix npeBpameHHH b MeTajuie ajibiJia-KajiopHMeTpbi 
H3rOTOBJIHJIHCb H3 ayCTeHHTHOH CTajiH X18H9T. B OnblTaX CpaB- 
HHBajiHCb ApxHMeÄOBU oöpa3Ubi r)/ä1 =  li[8] h ajib̂ a-KajiopHMeT- 
pbi c  r\/di>  1. KpnBbie HarpeBa pa3ÖHBajiHCb na necKOJibKO o t -  
pe3KOB At. B npeuenax arax OTpe3KOB npeAnoÄaraercH cyiuecT- 
BOBaHHe peryjiHpHoro pe*HMa, a cooTBerCTByioinHe hm BeJiHHH- 
Hbl <X MOJKHO CHHTaTb npHÖAHJKaKHUHMHCH K HCTHHHbIM. <t>H3HHe- 
CKne h reoMeTpHHecKne xapaKTepncrHKH ajib̂ a-KajiopHMerpoB 
npHHHMaiOTCH nOCTOHHIIblMH B OTpe3Ke BpeMeiiH At.

3 H a ieH H H  a u c m  a a h  a A b ijia -K a A o p H M e T p a  (uhahhäp A p x H M e A a  
A n a M e T p o M  45 m m  h aahhoh  45 m m )  n p n  T e M n e p a T y p e  cjioh 1250° 
b T e n e iin e  B c e r o  n p o u e c c a  H a rp e B a  n  n p n  pa3A H H H bix c x o p o c T H x  
(JlHAbTpaAHH w < p , paCCHHTaHbl Ha OCHOBe SK C nepH M eilT aA bH U X  A aH - 

H bix n o  M eTOÄHKe Ä - B . B y A p H H a  h E. n .  C y x a n o B a  [8].
KaK BHAHO H3 PHC. 3, Ha nepBOH CTaAHH 33BHCHMOCTH a ucm=■ 

=  /  (^ «) HMeeTCH ÄOBOAbHO pe3KHH pOCT BeAHHHHbi ducm , 3aTeM 
KpHBbie AOCTHraiOT MaKCHMyMa (tu  —  TeMnepaTypa ueiiTpa Kano- 
pHMeTpa). r iocA e  3Toro yMeiibinaeTCH K03(J>4)HU.HeHT a , CBH3anHUH 
c o  CHHiKCHHeM nepenaAa TeMnepaTyp. AHanoniuiibiH xapaKTep 
33BHCHMOCTH 6bIA OÖHapyJKeil H ÄAH UHAHHApOB T |/dl2.^ :2.

A H aA H 3 K pH B bix  a UCm  =  /  ( < « )  n p n  H a rp e B e  an b iJ ia -K a A opH M eT - 

p oM  b  K H nn m eM  C A oe  n o K a 3 a A , hto ohh noA O Ö H bi 33bhchmocthm
a . u c m = f ( i t i )  n p n  H a rp e B e  o 6 p a 3 U O B  b k h a k h x  c p e A a x ,  p a c n n a B -  

AeHHblX COAHX, C T eK A ax [7  H 8 ].
H n 3 K oe  aH a'ie iin e  <aUcm  Ha nepBOH cth äh h  na rp eB a  h e r o  A an b- 

iieHuiHH p o cT  oß-bHCHHiOTcn TeM, h to  Ha 3tom  ynacTK e n arp eB a  b

Phc. 3. H3MeneHHe HCTHimoro koscJxJihuh- 
eHTa TenAOOTAaHH äah anbijia-KanopHMeT- 
pa (craAb X18H9T) ot TeMnepaTypa Ka- 

A o p H M e T p a  i KJt

jkhakhx cpeAax b nepBOHanaAbnaii MOMeiiT o6pa3yeTCH KopouKa 
TenAOHOCH+eAH, KOTopan HMeeT ßonee iiH3Kyio TeMnepaTypy t K <  
<  ^k.c  l,eM HApo pacnAaBa. ToAmima stoh kopohkh, a cneAOBa- 

TejIbHO. H K03d)d)HnHeHT TenAOOTAaiH, HaXOAHTCH B npHMOH 3a-

PHC. 2. 3aBHCHMOCTb K03(j)(J>HUH- 
eHTa TenAOOTAa'iH o t  TeMnepa- 
T ypu  KHnniuero caoh aa h  aAb- 
(jia-KaAOpHMeTpOB (CTaAb

X18H9T):
/  —  Ä H a M e T p  2 5 , A J in n a  7 5  m m ;  2  —  
A H 3 M 6 T P  4 0 , AJIHHa 9 0  m m ;  3  —  A H a -  

M GTp 6 0 , AJIHHa 150 MM

bhchmocth ot M a c c u  H a r p e ß a e M b ix  H3AeAHH. Ä o  M e p e  n p o r p e e a  
o 6 p a 3 n a  n poH C x oA H T  p a cn A a B A eH H e K opon K H . K o a ^ c fm u n e H T  T e n - 
AOOTAanH AO CTH raeT MaKCHMyMa b momcht p acnA aB A eH H H  K o p o n -  
KH (7],

Ä a h  npoßepKH 3Toro npeAnoAoiKeHHH 6 h a h  H3Mepenbi TeMne- 
p a T y p i ib ie  rpaAHeHTbi M en tA y  ßAHiKafluiH M H  k noßepxHOCTH aA btJia- 
KaAopHMeTpa caohm ii h hapom  caoh .

Ü 3  p n c .  4 bh äh o, h to  T e M n e p a T y p H u ü  r p a A n e iiT  A i = t K .c —  t K 
p a cT e T  c  yßeA H H eH neM  A iia M e T p a  H a r p e ß a e M b ix  o ß p a 3 u o B  h c y u ;e -  
CTByeT ÄOBOAbHO npOAOAJKHTeAbHOe BpeM H , C0CT3BAHH npH M epH O  
60— 70% BpeMeHH n a r p e B a  a A b iJ ia -K a A o p iiM e T p a . Ha cy m e cT B O B a - 
H ne T e M n e p a T y p H o r o  rp aA H eH T a bo BpeM H H a rp e B a  T ep M 0 3 0 H A a  
y K a 3 b iB a A o cb  p a H e e  [3],

Phc. 4. H3MeneiiHe TeMnepaTypHoro rpauneHTa b o  BpeMeHH 
AAH 3Ab(|)a-KaAOpHMeTpOB ÄH3MeTpOM 40, ÄAHHOH 90 MM 

(a)  h AnaMeTpoM 60, äa iih oh  150 mm (6) :
I  —  K p jm a H  H a r p e B a  a j ib ip a -K a n o p H M C T p a  H H a M e ip O M  4 0  h  a j i h h o ü  
9 0  m m ;  I I  —  K p H B a a  H a r p e E a  a a b i p a -K a j io p H M e T p a  A n a M e T p o M  
6 0  h  flJiH H O ß 150 mm\ X  —  B p eM H , O T eH H T b iB a e in oe  o t  H a B a a a  

H a r p e B a

TaKHM oß p a 30 M , m o jk h o  npoßeCTH neK O Topyio aH anorH io n p o u e c ­
coB  n a rp eB a  MeTaAAHuecKHX h 3 ä c a h h  b  Kim niueM  CAoe n p u  B bico- 
k h x  T eM n epaT ypax / K. c >1100° c  TenAOoÖMeHOM b jk h a k h x  c p e ­
A ax . 3 t h m  noAOJKeimeM m o jk h o  nacTH uno oßtH ciiH T b  pa3AHHHe b 
K03({)(j)HUHeHTax TenAOOTAaun npH OAHHaKOBbix T eM n ep aT yp ax 
CAOH ÄAH pa311bix OÖpa3UOB n p u  nOCTOHHHOM pacnoAO>KeHHH HX 
OTHOCHTeAbHO CAOH, HanpHMep, yM eilbineHHe BeAHHHHbi 3<J)(J)eKTHB- 
H oro  K03t})^)HUHeHTa TenAOOTAauH b KHnniueM CAoe c  yßeAHueHH- 
eM ÄHaM eTpa aAbcJia-KaAopHMeTpoB [3]. B 3 t o m  C A y ia e  TenAOBOH 
nOTOK, HAyiUHH OT HApa CAOH <7i, H TenAOBOH nOTOK, HAyiUIIH OT na- 
c t h u ,  « b h a h u ih x »  noßepxHOCTb n a rp eB a  q%, 6yn.yi HepaBHOueHHbi 
äah  nepBOH CTaAHH H arpeB a. M o i k i i o  3an n ca T b , u t o  q \ ¥ = q 2 - 

TenAOBOH noTOK b  o 6 iu cm  cA yn ae

9  +  ( a K .x  +  a ji y n )  ^  T > 

rue aK K —  KOHBeKTHBHO-KOIIAyKTlIBHaH COCTaBAHIOIUaH K03(|)(J)[I- 
UiieiiTa TenAOOTAann;

“ jty<< —  paA iiauH oiinaH  coeraB A aio iu a H  K03(})(})HUHeHTa Ten- 
AO OTAauH;

T —  TeMnepaTypa cpeAbi.
E c a h  npeA noA O JK H T b b o ö o h x  T en A O B bix  n o T O K a x , u t o  a K K  =  

= c o n s t ,  t o  ycA O B H e q i ¥ = q 2 ß y A e T  oßTiHciiH TbCH, no-BH AH M O M y, 
pa3AHHHOH BCAH'IHIIOH U A y H .

ÄeöcTBHTeAbHO, b nepnoM npHÖAHJKeiiHH a a h  CAyiaa narpeBa b 
KHnniueM CAOe (4]

^Jiyn  m  m  I
J K .C  I

rue ei —  C T e n e H b  u e p H O T b i .
B CAynae TenAOBoro noTOKa o t  HApa caoh  q\ HMeeM T = T K , a 

npn q 2 T = T n  ^  . B nauaAe HarpeBa, KorAa BeAHKa pa3HOCTb 
T k —  ^ n { n )  i poÄHauHonnaH coeraBAHioiuaH K03(J)4)HUHeHTa Tenno- 

OTAauH 6yAeT ßoAbiue npn q i, neM npn q u  t . e. a^yH >  . 3 a -

reM, n o Mepe nporpeßa « s
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HacKOJibKO BejiHKa p on b  jiyqHCTOH cocTaBJiaromeii npn b h c q k o - 
TeMnepaTypHOM TenjiooöMeHe, m o j k h o  BHAeTb H3 pnc. 5.

FIpHMeM 3a ocHOBy MOÄeJib MnKjiefi h <teftep6eHKca [9], KOTOpan 
pa3pa6oT ana A. n .  BacKaKOBUM aah  p acqera  ia, npeAnoAaraio- 
m yio, hto b KHnameM ca oe  ABHJKyrcH rpynnbi qacTHU c 6ah3Khmh 
CKOpOCTHMH —  «IiaKeTbl» H npOCKaKHB3K)T ny3bip« ra3a, npaKTH- 
qecKH jiHuieHHbie qacTHU. I lp n  noAXOAe k noßepxHOCTH HarpeBa na- 
KeT oTÄaeT (BocnpHHHMaeT) Tenao h 3aTeM o txoäh t oöpaTHO b 
HÄp o  caoh , r^e oh pacnaflaeT ca h nepeMeuiHBaeTCH c oCTajibiibiMH 
qacT H itaM H .

Ilo n e p e M e iiH o  h o a x o a h t  ny3bipH, KOTopbie TaKHse oM bm aioT  n o -  
BepxHOCTb HarpeBa. Ecjih b  M ecte n oA X O A a  naneTa  jio K ajibH u fl k o -

cy ßm/Mzipad

Phc. 5. H3MeHeHne K03i|)({>HUHeHTa Ten-
AOOTAaHH B 33BHCHM0CTH OT CKOpOCTH
(J)HjtbTpauHH ä a h  aJib<}>a-KajiopHMeTpa 
A H a M e ip o M  40  h  a a h h o h  90  mm  (cTaAb

X 1 8 H 9 T )  h  TenjioHOCHTejiefi:
/  —  « K e c c o H H a a  M acca»; 2 — T-90

3<j)c|)HHHeHT TenaooTAaH H  AOCTHraeT M aKCHM aAbHbix  3HaqeHHÜ  
o > a m a i ,  t o  b  cjiynae noAXOAa ny3bipa a - x i m i n  (10].

BeyiHHHua a m in  onpeAenneTCH  TeM nepaTypoft cjioh. E c jih  b CAy- 
q ae  h h 3 k h x  T eM nepaT yp  a min -> 0  |[5], t o  b HarneM npH M epe  t K C >  
>1 2 0 0 ° , Clmln CTpeMHTCH K CBOeMy IipeACJly, BeAHHHHa KOTOpOTO 
AOAJKHa öbiTb 6ah3K3  k  oßbiqHbiM  ycAOBHHM n a rp e B a  MeTajijia  B 
K aM epH b ix  n e q ax  n p n  Tex xse T e M n e p aT yp ax  neqH oro  npocTpaH -
CTB3.

C  p o c to m  wcp npoA yKTO B  cropaH H H  h qacTHU, a TaK>Ke c  p ac-  

IHHpeHHeM KHÜHLUerO CJIOH CpeAHHH n.TOTHOCTb nCeBAOOJKHJKeHHO- 
ro  cjioh  n aAaeT, k o a h h c c tb o  conpHKOCHOBeHHÖ noBepxH ocTH  H a ­
rp e B a  ny3b ipbK aM H  ra3 a  yneAHnnnaeTCH h b n pcA C A c BeAnqu iia  

CT3HOBHTCH paBHO H  K03(}Kj)HII,HeHTy TenAOOTAaHH H3Ayqe- 

HHeM B CBOÖOAHOM OT qaCTHU npOCTpailCTBe.
K a K  BHÄIIO  H3 PHC. 5, C yBejIHHeHHeM CKOpOCTH nOTOKa HHCXO- 

A H m a a  BeTBb k p h b o h  CTpeMHTCH k  noCTOHHHOMy npeAeny. BeA H qn -  
Ha 3Toro  n peA en a  6AH3Ka k  3 iiaqeHHHM K03(fx])HiiHeHTa TenAOOTAa- 
h h  b  oObiqHbix KaM epH b ix  n e q ax  n p n  Tex ase TeM n epaT yp ax .

A a h  onpeAeAeHHH on TH M aA bH oro  noAOJKeiiHH 3aroTOBOK THna  
peccop  n p n  H arpeB e  iix  b  KH nnm eM  CAoe «KecoHHofl M accbi»  n po -  
BeACHM o n u r a  n o  onpeAeAeHH io  KoscjitpimneHTa TenAOOTAaqn b  3a-

BHCHMOCTH OT y rA a  ß, o 6 p a3 0 B aH H 0 ro  BeKTOpOM CKOpOCTH <j)HAb- 
TpaiiHH h  BepTHKaAbHOH ocbio  3aroTOBOK. B on b iT ax  npHMeHHACH  
cneitHaAbHbift aA b ipa-KaAopH M eTp  c 3aqeKaHeHHoä nAaTHHopoAHil- 
iiAaT iiiioBO H  TepM onapofl. 3 t h  A am ib ie  np iiBeAeiib i b TaÖAHiie.

OpHeHTamm 3aro- 
tobk h  no yray ß 

b  zpad

TeM nepaiypa c j io h  
B °C

Ko3(})Cj)HUHeHT TenJIOOT- 
ÄaMH b  em\Mlzpad

0
40
60
90

I I p H i i e q a u u !  
1,5 Mlcetc.

1190
1190
1190
1190

“. CKOpOCTb IpHJlbTpaUH

700
460
270
235

i  a jih  Bcex y raoB ß 6buia

H3 TaÖAHHbl BHÄHO, HTO HaHÖOAbUIHH K03(j)(j)HUHeHT TenAOOTAa- 
q n  6yAeT npH CTporoM coBnaACHHH BeKTopa CKopocra (})HAbTpauHH 
npoAyKTOB cropaHHH H BepTHKaAbHOH OCH nAOCKOH 33rOTOBKH.

TaKHM oßpa30M, CKopocTb HarpeBa CTaAbHbix 3aroTOBOK b kh- 
hhhicm cAoe ao KOBoqiibix TeMnepaTyp ( 1 2 5 0 ° )  b 1,5— 2 pa3a 
Bbirne CKopocTH HarpeBa b o6biqHbix nAaMeHHbix neqax. Ko3<]><j>H- 
UHeHT TenAOOTAaqn AOCTHraeT 700— 800 er/M^zpad.

OnTHMaAbHaH CKOpOCTb CpHAbTpailHH npoAyKTOB cropaHHH npn , 
HccAeAyeMbix TeMnepaTypax h TenAOHOCHTeAHX h3xoähtch b npe- 
Aenax 2 ,5 — 2 ,8  m /c c k .

3 aroT O B K H  TH na aB TO M oÖ H AbH bix p e c c o p  n p n  H a rp e B e  b KHna- 
meM C A oe H eoöxoA H M O  p a c n o A a r a r b  b noAOxceHHH «Ha peöpo».
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O n p e A e n e H M e  y c H J i M S  n p n  u i T O M n o B K e  o c e c M M M e i p H H H b i x  t i o k o b o k  

B  3C IKpb lTb lX  M O T K p b lT b lX  L U T Q M n a X

H ayM H O -H ccjleAöB ATeAbC K M H  u  npoeK T H O -T eX H on orH qeC K H Ü

r i  PHMEHEHHE 3aKpiiiTbix uiTaMnoB npn niTaMnoBKe Ha »pH- 
*  *  iBOUiHUHbix r o p H q e m T a M in o B o q u b ix  n p e d c a x  nosB O A H eT  3H a- 
qHTeAbiio cHH3HTb pacxoA  MeTaAAa h  nouuCHTb Toniiocrb no-
KOBOK.

iKpHBouiiHUHbie ropnqeim TaM noBoqHbie  npeccbi HMeio'T nacToHH- 
HblH XOA H JKeCTKyiO 0BH3b iMejKAy HpHBOAOM H HCnOAITHTeAbHblM 
paö o q H M  opraHO M . IIo a T O M y  a a h  npeAOTBpauieH'HH 3aKAHHHBa- 
h h h  h  noAOM OK n p e cc o B  n p n  u iTaM n oB K e  b 3aKpbiTbix u iT aM n ax  
HeOÖXOAHMO KOMinÖHCHpOB3Tb KOAeÖaHHe O'ÖbeMa SaTOTOBOK, B03- 
HHKaiom ee H3-3a h c t o h ih o c t h  peaKH 3anoTaBaK h  AonyoKOB 
Ha n p o xa T .

HHCTMTyT aeTOMaTH3aL|HH h  M exaH H3ai4HH  M auiH H O cT poeH H n

if l jIB  IHTaMnaBKH nOKOBOK C npOHIHBaeMbIM OTBepCT'HeM MOJKHO 
H cnoAbBO BaTb 3aK p b iTb ie  üi'TaM nbi, y  KOTOpbix k o m tie'Hcat opOM
CJTyiKHT u e H T p a A b iio  p a cn o A O JK e H iia H  n o n o c T b , npH M biKaiom aH  
k  yiaaAHeM OH n p n  npouiniBKe OTBepcTHH nepeM bi'q«e .[1]. IÜ T a M - 
no B K a b  T a « H X  u n a M n a x  (p n c . 1 )  BeAeTCH, K a K  np aßH A O , 3a  Tpn 
n e p e x o a a : o c a flK a  3airoTOß‘KH, n p e A B a p H T e A b H a n  o iTaM no B K a
b qepHOBOM 3aKpbiTOM  p y q b e , rA e  n p o n e x o A H T  npeA B ap H TeA b H o e 
o ijjopM A en H e noKOBKH b oohobhom  3a  'cqsT p a A H a A b n io ro  nepew e- 
ineHHH M eTaAAa k  ö o k o b o h  noßepxH O CTH  p yq b H  (p n c . l , o ) ,  okoh-  
q a Te A b n a H  LUTaM noBKa b hhctob om  3a K p b iro M  p y q b e  c K O M nen ca- 
too o m  ( ohc. 1 .6 ).  O t x o a  M eTaAAa b BHAe BH yn peH H ero  oöaoh,
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o ö p a 3 0 B a 'B i n e r o c a  b  K O M n e H C a x o p B , y A a n H B T C H  n p n  n ö c n B A y w m B H  
n p o m H B x e  ox ® 6 p cT .H H  b  h o k o b k b .

YlCHJIHe UIT-aMII'OBfKH B HHCTOBOM p y A b e  3 H a 4 H T e J Ib H 0  B H U ie , IB M  
b  a ep H O B O M , n o s T O M y  e r o  h b o ö x o a h m o  3 n a 'T b  n p n  p a 3 p a i6 o x K e  
n p o u e o c a  u iT aM nO B iH H . M a K C W M a jib H o e  y c H A H e  u iT a M n O B K H  b  a h c - 
TOtBOM p y B b e  BOBHHTCaeT H a CTaA'HH Ä O U ITaM inO BK H , C O n p O B O * a a iO -

2  a )  /  3

i ?  6 )

P hc. 2. CxeM a n p ou ecca  ÄOimaM- 
nOBKH 'B 3aKpbIT0M lUITaiMUe, OpHHH- 

T a a  a j ih  on p eÄ ejieH H H  ycHJiHfl

h n =  h M  +  a h 1  ■

15

^ = 1 6

A  h  

h n
) H - 4 -

H o n o A b a y H  c o o t ih o ih b h h h  K o ih h ,  n a x oA H M  KOMnoHBHTbi t b h 3 0 -  
p a  ,ae<J)opM aim ft s r , e z h y rz. Ä a j i e e  on p B A B A a eM  h h t b h c h b -

H ocT b Ä eij)opM auH .H  CABH ra f \  h  p a ß o T y  BH yxpeH H H x c h a

2* hn Rn

=“ x-s J I I r irdrdfdz,
o  o  R e

tab t a —  conpoTHB.'iciHHe CABiiry (npBACA TeKyuecTH n p n  
c A B w r e ) ;

(p —  yrjrooaa KOopAHHaTa u h a h h a p h a b o k o ö  c h c t b m u  Koop-
ÄMHa'T.

B 30H e 2  npH H BTa c x e M a  p a B H O M ep a oft A6<j)opiM anHH. B 9T°ft 
30H e p a jö o T a  BH yxpeH H H x c h a

: TtTi A h R .  I 2  - / ■  I +  1  +

Pac. 1. JlaßopaTopH bie imaMUM ah a 
3aKpbIT0H IHTaMinOBKjH KOAbH,BBbIX 

noKOBOK:
a  — qepHOBoft pyMeft; 6  —  mhctoboA py- 
Aefi; H n  — BbicOTa nOKOBKH; 1 — nyaH- 
coh; 2 — AHO MBTpimbi 3 — CTeHKa 

MaTpHBbI

m eftcn B b ireciieH H eM  n a öb iT K a  M e.TaA.ia H3 3an oA H B H H 0ro MBTaA- 
jiotM p y H b a  b « O M n e n c a T o p .  H a  s t o h  CTaAHH n xacT H n eC K a fl a c -  
4>opM annH  o x 'B a rb i.sa e T  n e  B e cb  oß b C M  A e tp o p M H p y e M o ro  m b th a -  
;ia. y chahh aiTa.M noBKH  3aBWCHT o t  p a 3 M e p o B  o n a r a ,  b  K OTO ptni 
n p o T e x a e T  n A a cra H B C K a n  Ae(j>opMaii,HH Ha c t b a h h  A oiiiT aM n oB K H .

/ I ah onpeAejieHHH onara 
l  A ecj)opM auH H  npH M eHeH

npHHUHIT MHHHMyMa nOA- 
iiofi sneprHH Ae<})opMa- 
UHH. OÖTjBM nOKOBKH pa3- 
6ht na nHTb 30h ( / — 5 ) .  
B 30iiax 3  h 4  (pnc. 2) 
nAacTHHecxaH AecjjopMa- 
U.HH OTCyTCTByeT. B 30- 
HB 5  npOHCXOAHT H3THÖ 
nepeMbiHKH noA AaBAeHH- 
eM MBTaAAa, BblTBCHHBMO- 
ro  b KOMnBHcaTop. P a ö o - 
Ta, 3aTpaHHBaeMaH na Ae- 
(J)OpMaUHIO nepBMbIHKH, 
KaK noKa3aAH sKcnfipn-
MeHTbl, He3HaHHT6AbIia 
(npH yCAOBHH, HTO OÖb- 
ew KOMnBHcaTopa 3anoA- 
HH6TCH MBTaAAOM HB 6o- 
Aee, HeM HanoAOBHHy) h 
BIO MOHCHO npBHBÖpeHb. 
TaKHM oßpa30M , CABAyeT 
npiIIIHMaTb BO BHHM3HHe 

paßoT y A6<}>opMauHH TOAbKo b 30Hax 1 h 2,  hbahioii; hxch o 'ia ra - 
MH nAaCTHHBCKOH ÄO(J)OpMaAHH.

.H a  ocuoBa.HHH noAyneHHbix o h u t h u x  a s h h u x  npn AouiTaMHOB-
KB KOAbUBBblX nOKOBOK C HaHBCBHHOH Ha HHX KOOpAHlHaTHOH ceT - 
KOH ypaBHBHHB AHHHH HBpBlCBHeHHH BBpTiHKaAbHOH HAOCKOCTH, 
npOXOAHUlBÖ H6p63 OCb CHMMBTpHH, H nOBepXHOCTH, pa3A6AHIOmeft 
30.HM 1, 3  H 4 ,  ÖyABT

{ R n - r f

+  ln

P a ö o r a  cha KonraKTHOro xpeHHH

2 «  &K

-‘4 3 =  'K J  J Ur2 r d'fdr,
0  ^ 8

TAB ij) -----  KOB^HjlHUHeHT, yAHTblßaiOIHHH yCAOBHH TipBHHH Ha KOH-
TaKTHOH HOBepXtHO'CTH.

■B 0BH3H C BbICOWHMH yABAbHUM.H Aa'BABHHHMH H pa3BHTbIM 
ÖKOAbJKBHHBM MBTaAAa OTHOCHTBAbHO IHTaiMHa MOJKiHO npHHHTb
\p=l [2], T o r A a  n o c A e  HHTeirpwpoiBaHHH

( T /?« +  * 3 ' Ä« _JR» ÄK)•

;/laACB onpeABAHBTCH paßoTa cha tpbhhh Ha öokoboh noBBpx- 
hocth uiTaMina

A 4= 2 n i p r sR  „ HAh.
iKpOMB Toro, HBOÖXOAHMO yBBCTb paÖOTy CHA CPB3a (QABH'ra) 

na AHAH.HApHAeoKoft noBepxuocTH paAHyooM r = R g

Rn +  Re \
A 5 =  Txs R Bh M  AA ( 0 , 3 7 5  —  0 , 6 2 5 a

V A fl  /

n o A H a a  p a ß o T a  A e ^ o p M a n w H  ipaBiHa cyM M B  p a ß O T :

A = A  i -}-A 2 + A 3+ A  t~\-A 5.

M b  ycAOBHH MHHHiMyMa n oA H oft  p a ß o T b i  A ettiopM anH H  o n p e A e -  
ahach  n ap aM B T p  a ,  a c o x o p o M y  cooxB B T C T yeT  w cK O M an oßAHAHina 
yCHAWH AOUITaiMinaBKH.

[HapaMBTp a  «  yABAbHbie ycuAHH pacoiHTbiBaAHCb Ha 3AeK- 
TipOHHOH BblHHCAIITBAbHOH MaUIHHB « V p a A  2 » .  P e3 iyA bT aT bl TIpBA- 
CTaiBABHbl B !BHÄ6  rpa4>HKOB (pH C . 3  H 4 ) .  A H aA H S nOAyHBHHblX 
3 a'BHOHMOCTeH eOKa3bIIBa6T, HTO n a p a M B T p  a ,  0 ,n p 8A 6AHI0 mHH  p a 3 -  
M epbi o n a r a  nAaCTwraeoK oß A e ^ o p M a A H H , h y ia cA b H o e  yoHAHB 
HIT a !M'H OBIKJH B H HCT OB OM pyH bB 3aBH'CHT OT paBMBpOB HOKOBKH.

B  p e sy A b T a T B  p a f i e r o B  i i o A y i a n a  tp o p M y A a  a a h  o n p bababhhh 
yCHAHH UITaMinOBlKH

p_

( f +
- s / z p  2 V  3

- D n H n

rA e

(Rn ~ R e)*
TAB h n  —  iBbicoTa cwara nAacxHAecKoft Ae4>opMa.U'HH;

a  —  iBapbHpyBMbiH napaMBTp, BBAOTHfla «o.Topoiro onpeAfi- 
AnerCH, h cxoah  H3 npHHUwna MHHHMiyMa w oahoh shbp- 
t o h  Äe4)opMa.AHH npn nOMomn BapnaitHOHHux MexoAOiß. 

PaAnaAbiibiB nepeMemenHH qacTHU MBTaAAa b 30hb 1 onpe- 
A6AHIOT1CH H3 ycAOBHH IIO'CTOHWCXBa oStjCma

 ) ■—  OTHOCHTBAbllOe yABAbHOB yCHAHB (o n p e A B -
aS 1 zp .

A H ex ca  no rp a (})H K y  ma prfc. 4 ) ;  
er* —  'npBAfiA TBKyAecTH  u iT aM in yB M oro iM axöpH aA a 

npn pacTH.iKeHH'ii n p n  x e M n e p a x y p H o -c K o -
pOCTHblX VCAOBHHX AetjlOpMHpOBaHHH H CT6-
'neHH Ac^opMaU'HH b toctobom  p y ib e .

/ [ ah onpBAeAenHH ycnAHH HiTaMnoBKH noKOBOK b otkphtbix  
HITaMinaX npHMBHBH TOT * 6  MeTOA, OCHOBaHHblfl Ha SKCTpeMaAb- 
Hbix inpHHUHnax TBopnn nAacTHAHOCTii.
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Pac. 3. 3aBHCHM<xrrb napaMe- 
. D n

T p a  a  OT OTHOUieHHH — ------
1M

El
D„

Ha p h c .  5  inaKaaaiia CTaaHfl aoiHTaMnoBiK'H, inpHiHsrrasi n p n  « u -  
B o a e  H3 ( f io p M y jiu  f l j ia  o n p e a e A e iiH H  ycH A H a. B aoHax 1, 3 ,  5 ,  b h - 
c o r a  K O T op b ix  c o oT B ercT B eH H O  2h i ,  2 h 3 ih 2h$, TiAacTHaecK O H  a e -  
( j)o p M a u « e H  oxB aT biisaeT C H  iB ocb o ö 'b e M  Merajwia h  p a e n p e a e A e i iH e  
A e(})opM au H H  'nipwHHMaeTCia paB H O M epH biM . B s o n a x  2, 4  h  6  p a c -

f l a j i e e  o n p e a e a a iO T C a  
KOMnoHeHTfci T e H 3 o p a  a e -  
(j)opM ai;H H , a  3 a ie M  h h - 
T e iiC H B H ocrb  a e c p o p M a u m t  
CABHra h  p a ö o T a  B iiy r -  
peHHHX H BHeiUHHX C1IJ1 
n a  KajKAOM  H3 yaacT K O B . 
K p O M e T o r o ,  y iH T hm aeT C H  
p a ß o T a  c h j i  c p e 3 a  ( c a b h -  
r a )  Ha u h a h h a p h h g c k h x  
n o ß e p x H o c T B x  p a a n y c o M  
z" R'i, R3, R i, Ri, Rs. 

ü o j iH a H  p a ö o T a  c o n p o -
THBAÖHHH Ae(j)OpM aitH H  
npH aom raM noBKe paB H a 
cy M M e p a ß o T  BHyTpeHHHX 
CHJI, CHJI TpeilH H  H CHA
c p e 3 a  b o  B c e x  o a a r a x  a e -  
(JiopM aaH H .

B a p b H p y e M u e  n a p a -  
M e r p w  a 2, a 4, a 6 o n p e a e -
AHAHCb H3 yCAOBHH MHHH-
M yM a n o A H o ii  p a ß o T M  a e -  
({)OpMaUHH, T. e .  H3 y c a o -  
b m h  pa ß eH C T B a  H y a io  cy M - 
Mbi B a p n au H H  p a ö o T  
n o  c o o T B e r c T B y io m e M y  
B a p b H p yeM O M y n a p a ia e T -  
p y .  H aftaeH H U M  H3 s t h x  

ycAOBH Ü 3iiaHeiiHHM  n a p a M e r p o B  c o o T B e r c T B y e T  HCKOMaa b g a h i h - 
n a  y cH jiH a . Bce b m h h c a g h h h  n p o n o a m iH C b  H a s a c k t p o h h o h  b h h h c - 
A H T eA b iioß  ManiHHG « Y p a a  2 » .  I lo - iy t ie n a  c j i e a y io m a H  p a c ie T H a a  
(jio p M y A a  a a h  o n p e a e A e H H a  n o A H o r o  ycHAHH niTaM noB K H  ü o k o b k h , 
n o K a 3 am iO H  n a  p n c .  6 :

2 0  U 0 6 0

P h c .  4 . rpacjiH K H  a a h  o n p e a cA e iiH H  y a e A b i io r o  ycH A H a u iT aM noB * 
k h  b  3aiK pbiT bix  u iT aM inax  c  K O M n ew ca T op oM  ib aamrcHM OCTH o t  
A H a M e rp a  n o k o b .k  h D n h  t o a h ih ih l i  nepeM U H K H  h M b  3 0 i ie  2  n p a  
pa3A*HiiiH bix  a n a a en H H X  a n a M e r p o B :  K O M TieH oaTapa D K , n p a u iiH B a e- 

M o r o  OTBepCTHH D g  H nOKOBKH D n

Phc. 5. C x ö M a CTaA’HH AOUITaMlnOBKH 
M iT aM ne

OTKpHTOM

npemeAeHHe aacjiopMauHH nepaBHOiMepHoe. B ocia abhom oßbCMe 
MeraAA npeacTaBAaeT coöofl SKecmcoe tgao. ypaBiieiiHC awhiih pas- 
aeAa nAacTHiecKoft 3 0 HH 2  h jkcctkoh 30hbi 3 a n n c b iB a i0 T c a  aah 30- 
Hbl 2  B BM ae

. r ,  , (/?2 — r) ( r  —  R3) A3 — At _

" * ~  + f l2  ^ Rt -  R, J  2

P  =  0,785 o,

+  P 2 ( d I - L §  +  

+  P 4 ( D l - D l )  +

P hc. 6. 3csch3 hokobikh ( l — 6 —  30HH 

fa D 3X —  D %

[ D l - D l )

1  +
D l - D t

H2 ( D t - D l )  

D l - D l

6,14

Hu ( D l - D l )  

Ds

( D ? -D i )  +  

{ D l - D f )  +  

( D l - D l )  +

+  1  +
H g

a Ttp'HMeiiH'TeAbH'O k 30H3M 4  h  6  coo.TBeTCTBeHino
h-a —  h 3

   h -  ------------------
V 2

T T +  2 6 , 4

rP-
v 6

h n ,  =  h 3
. , ( R * - r )  ( r - R , )  ,

4 / ^ - / ? 5 \ 2 R * -

\ 2

( R i - r )

hn‘ ~ hs f 1 +

rae

P , =

c, —  n p ea ea  T ex ya ecr«  HiTaMnyeMoro iMaaepHaAa np.H 
paCTHJKÖHHH npH TeMHepaTypHO-ICKOlpOCTHblX yCAO- 
bhhx h CTeneiiH aeijiopMauHH ib ou k p h tom  iiuTaMne; 

[i —  KO3(j)4)HHH0HT TpeilHH;
P 2

—  oT H ocH T eA b H oe  y a e a b H o e  y cH A n e  b  jioaocth K o A b n a

PaanaAbHue ineipeMemeHHH qacnm  uerajuia onpeaeaaioPCH no 
(J>opMyAe

15 AA A  z*
U , -  — ------------

h n  \ l  h l

P i
P i =  —

° s

c napyjKHbiM anaiMCTpOM D2 h BHyTpeHHHM aaaM e- 
TpoM D3;

—  OTHOCHTeAbiioG y a e A b H o e  ypH AH e ib jioaocth K O A bua

c  JiapyjKHbiM AHaMeTpoM D4 h BHyrpeHHHM an a - 
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P hc. 7 . rpa^H K H  a a h  onpc^ejieH H H  OTiiocH TeabH oro y a e jib -  
H oro  yCHJIHH

P3 h P 4 onpcA eaaioTca no rpa îHKaM npn H ö =  / / 3 (pwc. 7, a) ; 
H d =  10H 3 (phc. 7, 6 ) ,  H_ö  = 2 0 / / 3 (phc. 7, e ) .

O p a  anpeA eJieH H H  P 2 a  P i  ib m c c t o  3 iia n en H ft OTHOiueHHfi

En,
H z

D g  H a  

D n *

m  rpacj)H Ke c a e A y c T  n o A ’CTaBJiHTb c o o t b c t c t b c ’ h h o  anaM ciiH H  o t -  
HOW0HHH (cm . P'HC. 6 )

El.
H i

El.
D , '

H z

H i

E l .

H z '

El.
D ^

H z

H z ’

r A e  D a  —  BHyTpeHiH'HÜ A a a M e r p  K o a b iia B o ft  n o a o c T H ;
D n —  HapyJKHbifi jwaiMeTp xoabueBoft noJiocTH;
H z  —  B bucoTa Hapy>KHOH nepeM biw K H :

H a  —  iB biooTa BH yTpeHH eft in eD eM H 'w a

B  T e x  'c a y a a a x ,  » o r j a  h s < . H 3, 3 H a a eH n e  P 4 e a e A 'y e T  ,o n p e a e j ia T b  
i to  m p a ^ )H «y , c o o T B e T c r o y io m e M iy  3H aaeH H io H a  = / / 3.

n o J iy a e H H a a  i jia p M y a a  M o w e T  öb iT b  iH cm oabsaB aiH a a a h  ornpe- 
a ea eH a a  y c a n a a  AauiTaM'noBKH a io ö o ft  ocecHMMeTpaMHOH h o x o b k h .  
TaiK, n p n  D 6= 0  noK OBKa ( p a c .  6 ) n p e B p a m a e r c a  b in ccT o p m o  c  
n p o in a B a o M b iM  O TBepcTH eM , n p a  D z = D s = D 4 = £ Q  —  ib m e c r e p H io  c  
r a y x o f t  C T y n a n e ft , n p n  D 6 =  D 5= D 4— 0  noK O B K a n p e B p a m a e p c a  b  
K O Jibpo, a  n p n  D ß — D 5 — D 4= D z = £ > 2 =iL Q —  b  noK O B K y c  n p a M O - 
y roa b H b iM  n on ep eM H U M  cea eH n eM  h , H aKOHeu, n p a  D ß = D ß = D 4 —  
— D z = D 2 = 0  noK O B K a n p e B p a m a e i c a  b  a h c k  n o c T o a H H o fi  T oa m H H H .

F lo a y a e H H b ie  (J jop M yabi n p a B a p e H u  b  a a ß o p a T o p H a x  ,h n p oH 3 B O A - 
CTBeHHbix yc .iO B aa iX . C o n o c T a B jie u H e  on b iT H b ix  A aH H bix  h p a c a e i a  
n a K a 3 a a o  h x  yiA O B aerB opH T eabiH oe c o B n a A e H n e .

J I H 7 E P A T V P A
1. Fl e p e b o  3 m h k  o b  B. C., K o o a a e H K O  B. O. «iKy3- 

H ea H O -iu T a M n oB a a iioe  .npoH3BOACTB’0 » ,  1960, N° 11.
2. TapHOBCKHH H. 51-, rio3Aee.B A. A., F a h a- 

ro O. A. h inp. Teopna oöpaöorrKH MeTanaou aa'BaeHHe.M. 
THTH, 1963,

YAK 629.113:539.538

MccneflOBOHHe 3Cibmcmmoctm m3hococtomkoctm rnnb3 lvmjimhapob 
ot MMKpopenbecßa pa6oHeft noBepxHOCTM

A-p T e xH . H a y K  K>. T . lUHEHflEP, r. T . JIEBEflHHCKHH, r. A. EyHTA, M. E. rYTHH
JleHMHrpaflCHHM HHCTMTyT TOHHOM MeXaHHKM H OnTMHH

BHACT05HII,EE B p eM a  p a ö o a H e  n o B e p x H o c r u  r n a b 3  u h a h h a p o b  
A B H ra T e jie fi B H yT peH H ero c r o p a H H a  o ö p a ß a T M B a iO T c a , K a x  n p a -  

BHJTO, XOHHHTOBaHHeM, OÖeCneHHBaiOLUHM BbICOKHH KAaCC HHCTOTbl 
noßepxH O C T H  V  9. O a h h k o  T a K n e  n oßepxH O C T H  He o ö a a A a iO T  a o -  
CTaTOMHOH M acn oeM K O C T bio , HTO n p n  B b ico K o fl y n p y r o c T H  n o p u m e -  
B bix KOJieu npHBOAHT k  n o a y c y x o M y  T p eH H io h  k  y cK op eH H O M y H3- 
is o c y  co n p a a ce H H U X  A e T a a e f i ,  a  b  O T A ea bH b ix  c a y a a a x  k  n o a B a e -  
HHK) 33Ä H pO B  Ha paÖ O H eß n oßepxH O C T H  H K CXBaTblBaHHKD B n e p n -  
o a  n p n p a ß o T K H .

JleH H lirpaA C K H M  HHCTHTyTOM TOHHOH MGX3HHKH H OnTHKH COBMC- 
CTHO C y^H M C K H M  MOTOpOCTpOHTejIbHbIM 33BOAOM ÖblAH HCCAeAO- 
B3Hbl THAb3H UHAHHApOB A B H T aT eaa  M-412, OÖpaÖ O TaH H bie HOBbIM 
c n o c o 6 oM  —  BHÖpaiiHOHHbiM pacK aT biB aH H eM  rnapaM H , n p e a a o -  
aceHHbiM A -p o M  T ex H . H ayK  IO. T. lÜ H e fta e p o M  [1],

P a 6 o a a a  n oB ep xH O C T b r n a b 3  i ih a h h a p o b  B H Ö p o p a cK a T b iB a a a cb  
rn a p oM  a a a  o 6 p a 3 0 B a H H a  Ha H e ö  B biaaßjiH B aH H eM  CHCTeMbi p e r y -  
a a p H O  p a cn o a o > K e H H b ix  KaHaBOK (2], P a O o n n e  noßepxH O C T H  r n a b 3  
n n a H H A p oB  o ß p a ö a T b iB a a n c b  c  h c x o a h o h  h h c t o t o h  n o B e p x u o c T H  
V  8. M a i e p n a a  r n a b 3  —  c e p b ift  a y r y H , a ern p oB a H H b iH  n o  TY 
412-509M-P1, T B e p a o c T b io  HB  197— 235. C x e M a  o 6 p a 6 o T K n  n o x a -  
3 a n a  Ha p n c .  1. 0 6 p a 6 a T b iB a e M a a  r n a b 3 a  / ,  3 a K p e n a e H H a a  b  n p n -

2  5

P h c . 1. C xeM a B H Ö popacK aT biB a H H a BH yTpeHH eft n o ß e p x H O - 
CTH rHAb3bI Ha TOKapHOM CT3HKe

c n o c o ö a e n H H  2, n o a y a a e T  B p a m e H n e  o t  rn n H u a e a a  T o x a p H o r o  
CTaHKa. B H Ö p o r o a o B K e  3, ycT aH O B aeH H oft b  p e 3 u e a e p > K a T e a e  4 
C T anK a, c o o ö m a e T c a  n p o a o a b H a a  n o a a a a  s ,  a  r n a p y  5 B H Ö p o ro a o B - 
k h  o t  H H A H B H A ya a b n oro  s a c K T p o A ß H r a T e a a  6  a e p e 3  SKCueHTpHK 7  
c o o ö m a iO T c a  a o n o a H H T e a b H b ie  o c n H a a H p y r o n iH e  K o a e 6 a H H a  B a o a b  
o 6 p a 3 y io u ;e f t  o ö p a ß a T b iB a e M o ft  r n a b 3 b i. B H Ö p op a cK a T b iB a H H e  n p o -  
B o a n a o c b  n o  c a e a y r o m e M y  p e * H M y :

M h c ji o  nBOflHbix xoxob  m apa b M H H y i y ........................................................................1400
M h c jio  o ö o p o iO B  aeiajiM b M H H y T y ............................................................................... 25
nponoJibHan noaaqa b m m Io ö ...........................................................................................  3
3kCUG HTpuCHTe T B M M ...............................................................................................................1.33
AwaMeTp pacxaTbiBaiotiiero iuapa b m m ........................................................................7,94
ycH.iHe y n p y r o r o  noaiiinsia uiapa k oöpaOaTbiBaeMoft noB epxuocTH  

m ab3bl B K r .............................................................................................................................  40

I l p n  AaHHOM peiK H M e n a  o 6 p a 6 a T b iß a e M o ft  n o B e p x u o c T H  o 6 p a -  
3 0 B b i B a a a c b  cHCTeM a K anaB O K  ( p n c .  2 ) .  F a y ß n H a  K anaB O K  5 ,5 —

P h c . 2 . C ncTeM a KaHaBOK, o6pa30B aH H aa BH ÖpopacKaTU- 
B a n n e M
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6,0 m k . Pa3Mep h (})opMa KaHaBOK, o6pa30BaHHbix BHÖpopacKaTbi- 
BaHHeM, a TaKwe MHKporeoMeTpH« noßepxHOCTH n oca e  x oh h h fo - 
BaHHH onpeÄeJiHJiHCb n o npocjmaorpaMMaM (pnc. 3 ) .

BbicoKaa TonnocTb pa3MepoB, cjjopMbi h pacnoaosKeHHa KaH.aBOK 
npn BHÖpOpaCKaTblBaHHH n03B0JlHK)T aHaJIHTHHeCKH paCCTHTblBarb 
xapaKTepnCTHKH MHKpopejibe<J)a, oToßpaacaiom He 3Kcn.iyaTau.Hon-

5  100 o/o

P h c. 3. npotjm aorpaM M a h cx oa h oh  noßepxHOCTH 
h BbiAaBjieHHoii KaHaBKH (ßepTHKajibHoe yBejiHueHHC 

8000X, ropH30HTa.ibiioe yBenHueiine 116,7X):
/  —  M H K p o p e jib e t l )  h c x o ä h o ü  n o B e p x H o c T H ; 2  —  n p o c jjH jib  

H n O B epX H O C T b BblA B B JieH H O fi KaH aBK H

Hbie CBoficTBa noBepxHOCTeii. 3HaneHHH BeauHHn naomaAH 0, 3a- 
HHMaeMOH KanaBKaMH, h yu e jibn oro  oOneMa KaHaBOK, onpeA eaa- 
JiHCb no (JjopMyjiaM (3].

1. n j i o m a u b  BOJIHbl KaHaBKH

X

X E
4 v? e'2D

4 Ti- e2D
+  X2'] (D> - d m) ] ’

D - d m 1 " )

2. MacTb iLnomaAH 6okoboh noßepxHOCTH, 3aHHMaeM0H KaHaB- 
K a M H/

s X
3. y ACabHblH O ÖbeM  KaHaBOK

V y ö -
hS 
s  X ’

rue X —  mar bojihh KaHaBKH, b3hthh no pa3BepTKe BHyTpeHHefl 
noßepxHOCTH oöpaöaTbiBaeMOH rHAb3bi, b m m ;

dui ■— ÄHaMeTp mapa b mm; 
e  —  3KCUeHTpHCHTeT b m m ;

D  —• ÄHaMeTp oöpaöaTbiBaeMoro OTBepcTHH b mm ; 
h —  rjiyÖHHa KaHaBKH b m m ;
E  —  sjiÄHnTHHecKHH HHTerpaA.

n p n  HCnOAb30BaHHH yK 33aH H O rO  B b im e  pejK H M a BH ÖpOpaCK aTbl- 
B a u n n  n a cT b  n a o m a A H  o 6 p a 6 a T b iB a e M o ft  noßep xH O C T H , 3aH H M ae- 
moh K anaB K aM H , cocT a B H A a  4 4 , 8 % ,  y A ea b H b ift  o ö b e M  KaHaBOK 
0 ,0 0 1 6  m m .

BH6popacKaTaHHbie rHJib3H noABeprancb cpaBHHTeabHbiM creH - 
ÄOBbiM ncnbiTaHHHM no nntHCOTHacoBOH nporpaMMe coraacHO 
TOCTy 4 9 1 — 5 5 . 3th  HcnbiTaima rioKa3aaH, hto H3HococTOÖKocTb 
BHÖpopacKaTaHHbix rnjib3 noßbimaeTCH b 1 ,5— 1,7  pa3a no cpaBHe- 
HHK) C XOHHHrOBaHHbIMH THÄb3aMH.

noBbimenne h3hococtohkocth moikho o6T>HCHHTb noAyneHHeM 
MHKpopejibe(J)a c öoaee bhcokoh Hecymefi cnocoßHOCTbio h Macao- 
eMKOCTblO TpymHXCH noBepxHOCTeii.

TaKHM o6pa30M, co3ÄaHHe onraMaabHoro MHKpopeabe<))a Tpy- 
iuhxch noBepxHOCTeii HBaaeTca cepbe3HbiM pe3epBOM noBbimeHHH 
HX H3H0C0CT0HK0CTH.

JIHTEPATVPA

1. « E io ju ie T e H b  H 3o6p eT eH H Ö », 1 9 6 1 , JMs 2 . AßTopcK oe C B H A eiea b - 
ctbo JVs 1 3 5 0 9 5 .

2. LU h  e ft ä  e p K ). T . X oaoAH aa OecuiTaMnoBaa o6pa6oTKa 
MeTajuioB uaBAeHHeM. H3A-bo «MamHHOCTpoeime», 1 9 6 7 .

3. L U H e Ü Ä e p  IO. r., ( t e j i b A M a n  H. C. «BeeniH K MainH- 
HOCTpoeHHH», 1 9 6 7 , JVs 8.

YAK 629.113.066

A B T 0 M 0 6 H J l b H b i e  n y H K H  n p O B O flO B  CO  U J T e K e p H b l M M  C C e A M H e H M f l M M

C OBPEM EHHblH aBTOMOÖH.ib MMeer 
icsiojKHoe SAesCTpoööopyÄOBaHHe, 

o6ecneuHBaiou;ea. ipa'öory MexamßMOB, 
■HaAOKHOCTb, '6e30naCHOCTb AB'HSKeHHH, 
yÄOÖCTBa aK cnspyaTaiiH H  u  KOMicjwpT.

B CHCTeMe s a e K T p o o ö o p y Ä O B a H H a  6 o a b -  
u iy io  p o A b  »rpaeT  3J ieK ilpon poB O Ä 'K a , 'OiöbiH- 
h o  B b in on H aeM aH  b  ib h ä c  ny^K O B  aBTO - 
npoB O Ä O B  p a s .iH H H o ro  ceneHHH M aipxu 
n r B A  (rOCT 9751— 62) c U B e r n o n  n o a u -
BWHHJlXJlOpWÄMOÖ HSOAHÄHeH. IlpaBOÄa 
HMeiOT onpeocoBaHHbie h npnnaHHHbie 
HaKOHeHHHKH n o n  ißoJiTO Boe coeA H H eH H e. 
n yH K H  npoB O U O B b  6 oa b u iH H C T ß e  cJiyHaeB 
OKipenÄHioncn xjiooHaTOÖy.ManKHoft onaeT- 
k o h  —  ^ yaK O M .

B 3apy6e>KHbix aBTOMCnÖHanx npuMe- 
h h i o t c h  npoBOÄa, anaaorwHHbie oTenecT- 
BeHHUM, h o  c  öoabm oft iraiM'MOH paauiBe- 
t o k ,  «OTOpaa yBeaHHHBaeTcn nyreM HaHe- 
cenHH na u«eiT«yio H3'oaamHio n p oß oa a  
cnapaabHOH Hau auH eim on owpaoKH.

ZLaa coeÄHHeHua c  h c to h h h ik ä m h  h no- 
TpeÖ H TeaaM H  TOKa ib o c h o b h o m  n p H M en a - 
lOTCa m te K e p H b ie  BHyrpeH HHH  h  H a p y * -  
HblH naO CK H e Ha'KOHeHHHKH.

npeA H aaH aneH H O H  a a h  pa3T>eM H oro c o o ä h -  
H eH ua c  BH yrpeH HH M  m T eu ep O M , H 3 o 6 p a -
»euHbiM Ha pnc. 2  (oßoBHaneHHe 'no3»UHH

A B 
C-C 2~~I ? “ l H C J

2 - L

A-A

P hc. il

H apy>K H biH  m ie K e p  ( p u c .  1 ) c o c t o h t  
H3 ÄB iyx 'H acT efl: aeBoii h  e p a B O H , b  (J>op- 
Me K O pblTa c 3arH ytbI.M H  B H yT pb k o h ä h m h ,

P hc. 2

Ä a a  o ö o h x  p n cyH S O B  O ÄH H aK O Boe). 3a- 
r a y T b ie  k o h u m  u iT e x e p a ,  npya<H H a, npn- 
>KHMaiOT n a o c K o c T b  B H yT p eH n ero  mieKe- 
p a  k  CBOefl HHacHeft n a o c K o c m  c löoabuiHM  

. HHCaOM KOHTaKTHblX TOHÖK.
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JleBaa —  XB O croB aa aaCTb H a p y*H O ro  
k BHyTpeHHero W T exepoB  hmggt V -o 6 p a 3 -  
Hyio 4>opM y a  c j i y * H T  ä j i b  H ep a .3 T jeM «oro  
coe»HHeHHa c npaBcwoM. M eH b u iee  V -o ,6 - 
paaHoe cenewae sroa aacTH 1 onpeceoBH- 
BaeTCH na KOHei; oroJieHHoa « t a n u  npo:BO- 
Aa, a 6cwibiuee teaeHHe 2 onpeccoBbißaeT- 
CH BOKpyr H30'JI5mH,H.

P h c . 3

BH'yrpeHHHft urreKep Taw>Ke o o c t o h t  hs  
paöoBeä nacTH 3, BxaAameä b «apy>KHbiH 
WTe/Kep, h x b o c to b o h  «m c th  1  h 2, b k o -  
ropyio sanpeccoBbißaeTCB npoBOj. BayT- 
peHHHÖ H HaipyJKHblH HHTeKepbl MOryT ßblTb 
BbinOJIHGHbl C (J)HKCHpyiOmHM 5I3bWK0M 4 
3Jia 3aiKpenjieHHa b coeAauaTejibHoa H30- 
.napyiomeä KOJiOAKe h 6e3 H3bCiKa ajih  
npHMSHeHHH 6e3 k o jio a o «  «a  npwöopax, 
mHTKax h ap.

ripoB O a onpeccoB biB aeT ca ;b x b o c to b h k  
uiTGKepa b 4>opMe cepaeaiKa (ip»c. 3 ) ,  b t o  
a ö e c n e i H s a e T  B a a c Ä H b iö  iKOHraKr ß e 3  
npHMeHeHHH n a t e a  a  HCKJiKMaeT H eoß xo -  
A'HMOCTb TOHMOrO ICOOTBeTCTBHa A a a a e T p a  
n p oB o aa a n a M e r p y  onpeccoB/aH Horo x b o c -  
TOBHKa u iT e K e p a .

JJjih  MexaHa.3an.aa a aBTOMaTH3au,HH 
raJibBa.HonoKpuTaa 'HaKOHeHHHKOiB, onpec- 
cobkh ax Ha npoBoaax WTeKepbi a maKo- 
HeHHHK« uiTa.MeyioT'Ca b  aJjopMe uenoBKH 
c nepeMbPHKoa no 3 0 0 0 — ilO  0 0 0  uit. h »a-
MaTbiiBaiOTCH Ha K a n y u iK y .

yAOÖ CTBa a  ycK op eH H H  MOHTaiKa 
n y a K o o  n paB O Ä O B , a  T a K a te  h b o j ih u h h  
u iT eK ep oB  npH M eiiaiO T C a co e jH H H T e .ib H b ie  
H 3 M H p y iO m H e KOJIOAKH. iK o j io a k h  M O ryT 
6 biTb o a h o - ,  m a y x - ,  a e T b ip e x -  a  m e e r a -  
KJieMMOBble. KOJIOAKH AJIH B'HyTpeH'H,HX 
IHTeKepOB KOHCTpyKTHBHO OTJIHHaiOTCH 
o t  ik o jio a o ik  H a p y Ä H b ix  'u iT e x e p o B . C o e n a -  
H H TeabH bie H 30J iapyiom .H e k o j io ä 'k h  h o b b o -  
JIHIOT ÖbliCTpO MOH'THpOBaTb H JteMOHTHpO- 
s a T b  n y a o K  Ha aB T O M o6 .n.ne, t b k  ix a «  « e -  
CKOJIblKO KOHUOB COeAHHHeTCH QHIIOBpeM 6 H- 
HO. r i p a  3T0.M HdOHOHaeTCH BO3 MO7KIIOCTh 
oiluh'Okh n p a  coaAH H eH H ia k o j i o a o k ,  T a x  
x a x  a x  KpapM a H ecHM M eTpwHHa ia He h o 3 b o -  
j ia e T  n o ß e p H y T b  OA’H y OTHOCHTeuibao A p y -  
r o ft  Ha 1 8 0 °  B o n p y r  o c a  coeA H H eH a a .

H y m n a  n p oB O jp oB  cK p en u ia roT ca  ß a H A a -
JKa'MH lH3 JIHnKOH TIOJIHB,HHHJIXJIOpH!AHOH
ji&HTbi c  n p o M e * y T K a M iH  (150— 2 0 0  m m . 
T a x o a  c n o c o ß  K p e iu ie H a a  TexH O JioraH H eä 
b cp a B H eH a a  c  o n j i e m o ä  ‘XH dnM aToiöyM a'jK- 
HblMH H.HTHMH, yHOÖHee h j ih  oÖHapyaceHHH 
noB ipesK iuenaa b n p o B o n a x ,  r a «  K aK  T ip o - 
B o a a  OTKpbiTbi. X .To!n H aT a 6 yMa>KHaH 
o n a e T K a  p a 3 p y u i a e T c a  »H a n a T e jib H O  p a H b - 
u ie , a eM  .hbojisuhh npaB O H O B , n o sT O M y  
H a p y m a e r c H  'k p e a a e H a e  n y a x a .

ilp H M e H e H a e  m yaK OB a 'B T o a p o B o a o .B  
c o  iH T eK epH biM a coeÄHHeHHHMH b  cp a B H e- 
hhh c n y a K a 'M a  aB T O 'npoöoH O B , .H M erom aM a 
öojiTOBOe coeAHHeHae, .jpaeT 'ccie4yK)m.He 
n p e a M y m e c T B a :

1. 3 k o h o m h h d  B p e M e a a  b  3 — 3 ,5  p a a a  
n p a  M O H T a * e  sjieK TiponpaB O H 'K a « a  aoT O - 
M d ö a j ie ,  t a x  K a x  c o e a a H e H a e  c o B e p m a e T -  
c a  npocT bi.M  npaM O JiH H eäH biM  laaajK eH ae'M , 
n p a a e M  OiiHOBpeMeHHO j iB y x - ,  a e T U p e x -  
a  u iecT .H U iT eK epH ux 'k o j io h o k .

2. 3kohomhk> JiaryHa, paiCxoAyeM'Oä Ha 
napy 'UiTeKepoB a coeHaHeHae Ha-KOHea- 
hhk— 6ojit, opaenTapoBoaiio b 3 ,3  pa3a.

3 . H cK J iroa a eT  n a f t a y  n p oB O A a  k  u iT eK e- 
p y  hji.h H.a'KOHeaHHiKy. O TipbiBH bie lyca jia fl, 
o ß e c n e a a B a e M b ie  o n p e c c o B K o ä  H a «o «e a H H - 
Ka Ha n p o B o n e  b B a n e  'c e p n e a K a , n o  H aH - 
Hbi.vi j i a ß o p a T o p a n  s a n o j a  « K a M e n e n n o -  
HOJIbOKKaßeab», npHBCÄSHbl B Taß-JI. 1.

T a ß j i H i t a  1

l Ü T e K e p
H o M e p a  u i T e -  
K e p O B  n o  T y

y C H J IH e  O T p b lB a
b  « r

B n y T p e H H H f t 0 2 5 0 6  4 4 2 4 , 0
B H y T p e H H H ft 0 2 6 0 6 / 4 0 2 2 , 5
H a p y w H b i #  . * 0 2 4 9 7 / 4 4 1 6 , 5
B H y T p e H H H fl 0 2 5 0 1 / 4 0 1 9 , 0

H jih  HanaaHHbix HaiKoHeaHHKOB ycH.Tne 
o r p b iB a  n o  T O C T y  9 7 5 1 — 61 n e  M cn e e  
1 2  K r .

4 . 3,aM eH a x iio n a a ro S y M a a cH O H  on.ieT K H  
6 a H H a*aM H  « 3  j im ik o h  jis h t h  I I X B  naeT  
9'k o h o m h k ) 3 a ip a T  xpyH a «  MaTepHiajIOB.

5 . H a j in a n e  ö o a b u io r o  aac jia  KOHTaKT- 
H bix T o a e x  n p a  c o e n a H e H a a  a a p y a c H o r o  a 
B H y ip e H H e ro  u iT e K e p o B  o ö e c n e a a B a e T  He- 

6 o .T b u io e  n a n e H a e  Haapa>KeHHH aa ax 
y a a c m e  (T a ß ji .  2 ) .

O ip a eH T a p oB oa H b ift  p a c a e t  3K0H0_\i,naec- 
k o h  3(JxpeKTHiBHOCTH o t  npaM eHeHHa n y a - 
ko b  n p o B o n o B  c o  uiTeKep.HbiMiH p a 3 b e M a -  
mh n p a  c ß o p K e  ilOOO a.B T O M o6ajieft c o c r a -  
BHT 1 1 8  p .  2 0  K.

3 k o h ‘0mhh Ha o h h h  laB T O M oßajib  n p a  e r o  
c ö o p K e  0 ,1 1 8  p y 6 .

3 a  BpeMH 9K onjiyaTait.H H  aBTOMOiöHjiH 
b T e a e H a e  BOCbMa jieT, o p a e H T H 'p o B o a a o , 
n oT peßye 'T C H  3aM eH a u c e x  nyaK O B . n p a  
3TOM IH-a n eM O 'H T a *  H M0HT3JK HyjKHO 3 a -
rp a T H T b  0 ,1 4 8  p y ß .

P acx 'oa  jianyHH npa mTeKepnbix coen a - 
hohhhx pesKO coKpamaeTCa: .Ha ohiho 6oji- 
TOBOe COeÄHMÖHHe HaiKOHeaHHK— 6 o .i t  opH- 
eHTHpoßoaHO pacxoÄ yercH  jiaTyHa 5 ,1  z ,  
a iiHTeKepaoö n a p u  —  1 ,5 4  z .

AßTOMoönjib Tana «MocKBaa» »MeeT 
o k o jio  9 0  coeÄ H aeH H H , a  n a n a

O a a T  —  107  n a p .  n p a M e H e H a e  lU T e -
K ep.H oa n a p b i  n a e T  h k o h o m h io  J ia T y a a  Ha: 
aBTOMOÖHJIb OKOJIO 0 ,2 9 4  KZ, HTO MpH CTOM- 
m o c t h  1 k z  jiaT yH H  0 ,9 8  p y 6 . c o c T a a n a e r  
0 ,2 8 8  p y ß .

r ia ä K a  n p a  c o e m a H e H a a  H iT eK epH bix H a- 
KOHeaHHKOB c  npoBOH O M  a e  n p a M e H a e T ca , 
a  n p a  6 o j i t o b o m  coeA H H eH a a  HaKOHeaHHKOB 
c  npoBOH O M  n o c j i e  uiTa'MnoBKiH n p a n a H - 
BaCTCH OJIOBH'HHCTO-CBHHIH.OIBbl.M OTJiaBOM
noc-40.

S k o h o m h h  3 T o r o  cn J ia B a  Ha o h h h  aBTO - 
MdÖHJib co cT a B J ia e T  0 ,1 1 5  p y lö .

S k o h o m h h  n o  a a p n u ia T e  Ha B binojiH eH H e 
p a 6 o T  tnaftK « Ha o a h h  .aiBTOMOÖHJib n p a  
H op M e Ha 1 0 0 0  Ha.KOHCBnH'KOB ,3a 4 ,4 2  h 
cocT a 'B H T  0 ,0 5 3  p y ö .

C y.viM ap.H aa s k o h o m h h  n p a  n pa M eH eH H a 
uiTeK ep.H bix c o e A H H e n a ii ria ohhih aoT O M O - 
ÖH.ib 0 ,6 0 4  p y ö .

r ip H  ron oB O M  iB b in y o x e  1 m jih . aBTOMO- 
ö a j ie f l  B H ea p eH a e  nyH KOB npoB O H O B  
c o  uiTeKcpiHbiMH p a sa e M a M H  H a e r  afflTOM o- 
6H 3bH 0H  npOMbllHIJieHHOCTH yCJIOBHiyiO TO- 
H OByro aKOHOMiHio 6 0 4  T b ic. p y ö .

P a ccM O T p eH H a a  KaHCTpyKHH.H nyaK O Bi 
CO HITÖKepiIIbl MH COeHHHCHHHMH, KpOMC 
n e p e n a c jie H H b ix  n p ea M y m ecT iB , noQ B O JiH er 
aaCTHHHO aB TO M 3Ta3H pO B aT b H nOJIHOCTbK)' 
m e x  a(H.H3 a p  oib a ‘Tb n p o u e c c  nponi3®OH CTBa 
n y iK oiB  npoB O H oiB , w t o  T a a m e  H aeT  3 a a q H -
TeJIbHyiO 3K0H0M.HK) .paßOHeÜ CHJIbl.

Ü 3  C K asaH H oro h o h o ,  h t o  aBTOMOÖHJib- 
■hoh npoMbiiuiJieHHOCTH H edöxO Ä H M O  n e p e -  
XOHHTb H a KOHCTpyKUHIO iHyHKOB TipOBOHOB 
c o  HiTeKep.HbiMH coeÄHHeHHHMH. f l e p e x o a  
n o T p e Ö y e T  B peM eH a h j ih  n on roT O iB K a n p o -

B3BOiaCTBa HOBbLX IHTeKepOB H HaKOHeB- 
HHKOiB, 3a!TeM O’CBOeHHH 'npaH3Ban.cTBa .ax 
npoMbimuieHHOCTbio. KpoMe toto,- H^aöxo- 
HHMa 3aMeHa öcwiTOiBoro «penneHaa 
b ajiaKTpHBecKHX h Hpyrax npiHÖop«ax, 
KOMnjieKTyeMbix Ha a'BTOM'otÖHjie.

0 « H ,a K O  y,>Ke c e f t a a 'c  H e o ß x o H H M O  bh- 
n o j i i iH T b  n e p B b i f t  3 T a n  y ji'y "B u ieH ,H a  k o h -  
CTpyKUHH niyBKOB n p oB O A d B  n p a  c y m e c T -  
B y io m e .M  c n o c o ß e  y c T a H o a K a  a x ,  K O T o p u ä  
3 a K J n o B ‘aeT C H  b  s a M e H e  O K ;penJieH H a n y a K a  
n p o B O A O B ; x jio n B a T o 6 y .M a > K ,H O H  o iu i e n K o a  
H a  ö a H A a J K H p o B a 'H H e  in oA H B H iH .H J ix jiop aA - 
H o i i  jiH n K O H  j i c h t o h ;  3 a M e H e  n a flK H  
XBOCTOBOH BaCT.H H aK O H eA H H K a x o u i o a h o h  
o in p e c o a B K o ä  ,b ( f io p M e  « c e p A O T K a » .

A. C. MAKEEB
3aßOfl «KaMeHeL(noAonbcHHa6e/ib»

T a 6 'ji h  k a 2
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u i T e K e p o B

o
c
03
o
o ,
<y
V
H
3

0 . 5  
v  2  
s  s

1 °

I l l T e K e p M  
(()H p M b l A M P

U l T e K e p b l  (J)H pM bl 
H H n O H - 9 ^ e K T p H K

. «o ‘ 
a> ^

S “

« ' s
g *

C  §

s

2 «
u  X  
O  X
»  <u

ö » ?
i—'  ot -  u  ca

. ®
0» ^  
8 «  
<u «  
°  sCO *  
« • 2  <u s

E  1

s

2 «
U S
o  s
CB &>

C 2 a

B H y T p e H H H ft  ........................................................................ 0 2 5 0 1 / 4 0 7 6 5 4
H a p y > K H w f t ............................................................................. 0 2 4 9 7  4 0
B H y T p e H H H t t .................................... ................................... 0 2 5 0 6 / 4 0 7  . 11 7 1 0
H a p y > K H b i Ä ............................................................................. 0 2 3 0 5 / 4 4
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M o f l e p H M 3 a i 4 n q  c^ p m k i ^ m o h o b  h o  n p e c c a x  c f c k i p M b i  f l e n b c
y flK  658.589:621.73.06

H A yjIbH H O BCKOM  aBT03aBOÄe Ha 
m p e c c a x  M o je j n i  Elennc 250/2550, 

I l e j i b c  500/2500 aboAhoto A eßcT B H H , nenne 
500/2850, I l e . i b c  630/3150, a T a x w e  Ha 
npecc-'H O JK H H H ax M oaeJiH  630 aah hobm- 
meHHH Haje>KHOCTH b p a ifio T e  n p o B e a c w a  
MO.aelpHH3aHHfl '(J)pHKHHOHOB. KoHCTpyK IlH H  
npecca HMeeT cjiej,yiomHH HeAOCTaTOK. 
C iy n H H U  1 n 2 (cm. pncyiH O K ) fibicTpo 
BblXOAHAH H3 c r p o a  BBHÖ'y TOTO, HTO TBep- 
HOCTb 3 y ß a  ß b ij ia  HCAOCTaTOHHa ( n o c j i e  
ymyHinenHH T B e p jo c T b  iß u n a  HB  160—  
.170). P a a p y m e H iie  n p o H cx o A H A O  no p e 3 b -  
ß o B o f i  qa cT H  ,b e e  m aH M eH bineM  cea eH H ii 
i ( 6 — 7  m m ) .

BiHyTpeuHHH 3 y 6  AHCKa (jjpH'KiiHOHa npn 
paßoTe CMHiiaerca h  n o  BceMy anaMeTpy 

o ß p a s y e r c H  n o j i o c a  c m h t o A n o B e p x n a c T H ,  
K O T o p a n  npenHTCT.B,yeT n e p e M e m e H H i o  a h c - 
« a  n p n  b k a io  h e h  h h  x. I l p o H c x o A H T  HHTeH- 
CHBHblft H.3HOC HaKAaAÖK <|)ep pO A O , KpOMe 
a r o r o ,  n p n  AeMOHTaiKe a h c k o b  r a f t K y ,  cra- 
r H B a i o m y i o  'M y4> T bi, T p y A H o  3 a o e p T U B a T b
h OTBepTbiBaTb, TaK KaK OHa 3aBepTbiBaeT- 
ca  3anoAJiauo c pe3bßoßofi nacTbio Top- 
M03H0H CTytlHUbl H HMeeT TOAUlHHy 20—
24 m m . Ee npnxoAHjiocb 3aKpyaHBaTb yaa- 
p a m h  n o  öopoAKy, h t o  npHBOAHT K  o m h - 
thk) raiiKii u pe3b6bi nana.

P a ß « « ,  n a iB e p T b iB a e M b ie  « a  c r y n a n b i  1  
h 2, :b pe3yAbTaTe SKicnnyaTaiiHH ocnaß- 
jiaioTca, B b i:3 b iB a a  nepeKocu, hto B e A e T  
k HepaBHOMepHOMy ycHAHio b  A H C K a x  npn 
B K jnone 'H H H .

E locne  MOAepHH3an.Hn BMecTo rae«  
c nepeAH eä cropO Hbi ycT an oBA eH  a h q k  3, 
KOTopbin  (JjHKcnpyeTca H a  CT yn au e  1

AH B3Tb !ÄO TBepAOCTH HiRC 56—58, n p n  
3 TOM BH ynpeHHHe nOBepX'HOCTH AHCKa h 
ra&KH d p o r o  n a p a A A e A b H b i, «  b  n p o n e c c e  
p a ß o T U  3T a n a jp a A A eJ ib H ocT b  He m a p y -  
l u a e r c a .  A hickh n p n  iB'KvnoneHHH TipHacH- 
M aiOTCa paBHOMep'HO n o  B c e ß  noBepx'H O CTH . 
CTOHKOCTb 3 y 6 b e B  HO H’BHOOy H CTOHKOCTb 
HaKAaAOK (jie p p o A O  yßeA H H H A acb .

m n o H K o ii 4. C 3aA H eft c r o p o i i b i  y c i a n o B -  
A e n a  c n e n n a A b H a a  ra fiK a  5, K o r o p a a  C T arn - 
B aeT C T yn iiu bi h a iB A a e ica  O A H O B peM enno 

CbeM ’HHIKOM AAH paO npeCCO Bbl BaHHH BHyT- 

peH H eft o ö o f iM b i 6  n oA U innH U K a. O t  o t b o -  
paHHiBaHHa ra fiK a  r a p a i iT n p o B a n a  3aA M efi 
r a f iK o fi  (« a  aep T esK e  n e  n o K a 3 a iH a ).

llp n  TaKoii cx e .w e  c r y n u i ib i  1 «  2  
He in ie io T  p e 3 b ö b i,  t .  e . ,hx M OiKiio 3a«a-

Ta«aa M O A ep n H 3 a n iia  H O 3B 0A H .ia 3« c -  
n A y a T H p oB ’aT b  n p e o c  'EleAbiC 250/2500 b n e -  
x e  KpynHOH mraMnoBKn löea 3aMenbi ahc- 
k o b  (j)e p p o A O  23 M e c a n a  n p n  A B y x c M e n n o f l  
p a ß o T e ,  t .  e . n p o A O A * .i iT a abHOCTb p a ß o T b i 
(jjpHKHHOHa yiBeAH H H aacb ib 2 p a 3 a .

A. B. 3HHKMH
yabBHOBCKHM aB T03aB O fl

y^ K  621. 436.038(73)

H o B b I M  V - o 6 p a 3 H b l M  T O riA H B H b lM  H O C O C  CjDMpMbl

ÄMepMKeH Bouj

HPMA AMEPHKEH B o m 1 p a 3 p a ö o -  
T a a a  h o b h h  V -o ß p a a H b iö  TonAH BH biä 

H a c o c  B b ic o K o r o  A a B A eH n a  APE 8-V.BB 
( p n c .  1 ) A A a  V - 0 ß p a 3 H0 r 0  BOCbMHIlHAHHA- 
p o ß o r o  Ä H 3eA a, y cT a H a B A H B a e M o ro  Ha 
rp y 3 0 B b IX  aBTOMOÖHAHX. ö p H  KOHCTpyHpO- 
BaHHH MOAeAH APE 8-VBB CtpeM H AH Cb

P h c .  1. T on A H B H biä  V - o 6 p a 3 Hbift 
nacoc APE 8-YBB (|)HpMbi A M ep H - 

KeH Born

H cn o A b 3 0 B a T b  AeTaJiH c e p a i iH o r o  p a A H o r o  
H a c o c a  APE 6BB, x o p o m o  3 a p e K 0 MeHAO- 
B a B iu e r o  c e ö a  b B K cn A y a ia u H H , h y c o -  
BepuieH C TB O B aT b y3Jibi, T p eßyiO H iH e k  c e ß e  
o c o ß o r o  BH HM aHHH n p H  O Ö CJiyaCH BaHHH

1 «Diesel and gas turbine p rogress», <beB-
pajib, 1969.

H a c o c a .  B n a c o c e  8 -V ß b ia a  noaH O C T bio 
3äHMCTBOBaHa H3 M O A eA eß APE 6BB k o h - 
CTpyKHHa n A yH jK ep H H x n a p ,  H arH eT aT eA b- 
h h x  K AanaH O B, p ery A n p oB O H H oß  peflK H  h 
n pH B O A H oro M exaH HBM a. K o p n y c  My<j)Tbi
onepe>K eHH H  BnpbiCK a BbinoAHHAH 3 a o A n o  
c K o p n y c o M  H a c o c a  a a h  c o K p a m e H n a  
o ß m e f l  a a h h u .

J (B H * e H H e  nA yH >K epoB  o cy m e cT B A ia e T ca  
C nOMOHlbK) B3AH Ka, HM dOUterO BOCCMb
KyAaHKOB. y  K aiK ÄO fl HaCOCHOß CeKHHH
CB ofl K y A a n oK , h t o  n o3B O A aeT  h h a h h a p 3 m  
A B H rareA H  p a ß o r a T b  b  a k ) 6 om  H e o ß x o A H - 
m om  n o p a A K e .-  K yAaH K O Bbifl BaAHK on H - 
p a e T c a  n a  T p n  p o a h k o b u x  n o A in a n u H K a
(OAHH B epeAHeß HaCTH), H 3T0 B COHeTa- 
h h h  c M aaoß ero  a a h h o A ,  oöycAOBAeHnoß 
V-o6pa3HbiM pacnoAOHceHHeM 
CeKHHfl, HCKAfOHaeT npOTHÖ 
BaAHKa, noBbiuiaeT ero  acecT- 
KocTb. B AaroA apa yKa3aH- p kT/cm1 
HbIM OCOÖeHHOCTaM Hacoc 
MOJKeT B 33BHCHMOCTH OT 
HHCAa oßopoTOB BaAa Hacoca 
nH c o 3 A a B a T b  A a B A e n n e  p  
o k o a o  700 K r j c M 2 (pnc. 2) n 
oßecneHHBaTb HHKAOByro no- 
Aany Q u  a o  350 mmzIu,u.ka  
a a h  AsaraTeAeß c oßieMOM 
OAHOrO HHAHHApa äo 4 A.
K yA aaK H  h TOAKaTeAH H a c o c a  
CMa3bIBaK)TCa OHHUieHHbIM 
M acAO M , n ocry n a iO H iH M  H3

M aCAH H O fl CHCTe.Mbl A B H r a ie A a .
M e a c A y  ÖAOKa.MH H acoca  ycTaHOBAeHa  

u iecTepeH H a iaa  TonAH BO -noA KaH H Ba iou iaa  
noM n a, KO Topaa noA aeT  AOCTaTOHHoe k o -  
AHHeCTBO TOnAHBa Ha Bcex CKOpOCTHblX H 
Harpy30HHbix pe iKH M ax. B noMne n peA y-  
cMOTpeH nepenyCK  TOnAHBa a a h  yAaAeHHH  
B0 3A yxa  «  n apoß, Bb iAeAa iou iH xca  b  n po -  
uecce HaraeTaH H a. B pe3yAbTaTe b t o t o  
n oBb iu iaeTca  TOHHOCTb A o a n p o B a H H a  h 
yA yau iae T ca  paBHO M epnocTb n o A aaH  t o i i -  
AHBa no  UHAHHApaM . E Io M n a  cHaßaceHa  
Taxace H acocoM  pyHHofl n o A K aaK H  h pe- 
AyKUHOHHblM KAanaHOM .

O a h o A  H3 M ep, n paA npH U H T bix  n p n  pa3- 
paßoT Ke  H acoca  8 -V a a h  yBeAHHenna  
cp o K a  ero  cnyacßbi, a B A a e ic a  CM a3Ka h o a

Pnc. 2. XapaKTepncTHKa n a coca  APE 8-VBB
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aaBJieHHeM bo Bcepe*H M H O M  p e ry A H T o p e  
CKOpocTH. f la jib u b i rp y 3 0 B  p e r y jia T o p a  
ycHJieHbi a a h  yM eHbm eHHH KO H TaKTH bix 
H anpajKeHHH.

K o A H n e c T B o  no itaB ae.M o ro  T o n A H B a  H 3- 

MeiiaeTCH c no M o m bio  A B y x  p e r y jw p o B o a - 

h h x  peex (n o  o ä h o h  b X 3>kaom  ö A o x e  

H a c o c a ), c o e a n n e u H b ix  c rA a ß iib iM  p b in a - 

t o m  p e ryA H T O p a.

H c n o jib 3 0 B a H n e  O TA eAbH oro K y A a n x a  

A n a  K a jK a o H  HacocHO ft c e x iiH H  n o 3 ß o n a e T

Jtt 2, 1970 r.__________________ _________

cnöecnenHTb p a ß o ry  cexiiHH b TaxoM no- 
paAxe, npn k o to p o m  Tpyßxn Bbicoxoro 
aaB.aeHH.a npoxoanT  k cooTBeTCTByiomHM 
4>opcynxaM 6e3 nepeceneHna c  ApyrnMH 
TpyßxaMH.

B « ac T o am e e  apeMa H acoc 8 -V  n p o xo -  

A h t  sxcnjiyaTauH O H H bie  HcnbiTaHna no  

cneunajibHoft n porpaM M e. OcnoBHbie Tex- 

Hnnecxne AaHHbie H a co c a  A P E  8 -V B B  
cnen y iom n e:

H hcjio c o k l u i ü .......................................   8
BaaM eTp iuiyii;K epo3 b m m .  . . .  9 — 1 3
ÜHKJioBaH n on a ia  b m m * i u , - k , i  . . H o 3 5 0
MaKCHMaabuoe mhcjio o ö o p o T o a  

KyaaaKOBOro Bamma H acoca
b  M H H y T y ..........................................................  1 3 0 0

M a K C H M a a b H o e  a a ß a e H a e  H a m e T a -
IIHfl B K r / C M ! ...............................................  700

IlpHMeHfleMoe t o i u i h b o ................... ÜH3eabHoe >6 2
HaanflHe MyipTbi o n e p o u jim n  n o T p e 6 o n a -

B l l p l J C K . I ..................................................................  IIHIO
Tan p e r y a i iT o p a .......................................BcepeiKiiMiibiii
OOman jymna b c m .......................... 50
Bec (cpeaHHH) b.... k z ..........................  27

K a H f l .  T e x H .  H a y K  B. fl. KOJiyriAEB

yflK (628,517+628.517.2):061.3

CeMHHap no npo6neMe yMeHbuieHMsi uiyMa m bm6pcilimh
Q BTO M O Ö M neM  M T p Q K T O p O B

B HIOJIE 1969 r. Ha B /1 H X  npoxoAHA 
OHepeHHOH «eBHTblH CeMHHap 

no npoßnoM e c h h t k c h h h  ,myM,a h  on ß p a - 
HHH aBTOMoßnjieii h TpaxTopoB.

B paßoTe ceMHHapa h p h h h a h  lynacrne 
9 5  cn eu n a n H C T O B  s a B O A O B , HHiCTuryTOB h 
BbiciUHiX yneßiibix aaBöHeiiHH, npeacTaiB- 
jiaiouine 49 opraMHaannft aiBTOMOßHJibnoro 
h T paxropH oro npO|(l)Hjia. B m a o  sacA ym a- 
ho  2 1  m oxnaji h cooßmeHHe.

B o  BCTynnTenbHOM cnoße pyxoBOAH- 
Tenb ceMHHapa B. E. iK quikh.h o t m c t h ji,  
H'TO ypOBeHb IIl|y:Ma H BHißpaHHH -H6KOTO- 
p u x  OTOTecTBeHHbix aBTO'MoßHjieft em e 
HeHOCTaTomio CHH*eH. O h  neper h c a h a  
ooHOBHbie iianpafineiiHa, n o  xoTopbiM CJie- 
AyeT BeCTH HCCACAOBaTCALCKHC h axcne- 
pHM&HTa Jlb'HO-KOHCTpyKTOipCIKHe paiÖQTbl HO 
yMeubmeHHio imyMa aBTOMOÖHAeii.

C. A . BopoHiiOB (ABTOnoAHcoH H A M H )
noA eA H A C a o n u T O M  H cn brraH H a aB T O M oß n - 
Aeft C H eAblO  OIieHKH :wx HI'yMHOCTH B y c - 
a o ib h a x  n o A H ro H a . P I p o B e p a A a c b  T o m io c T b  
■HöMepeHHa y p o B H e ii  h c n e x T p o B  im yM a, 
a T a x * e  b u h BAHAHCb O cn oB H b ie  t p a x T o p u ,  
BA H H iom H e n a  ypoB H H  irnyM a a b to m p ö h a a . 
EIpH BeAöH bi cpeA H H e 3H aneHHH y p o B H e ii  
B H auiH ero rn yM a  O TenecTB eH H bi'x 3 b to m o - 
6 »A e H , K OTO pbie cpaBHHBaAHiCb c  n p e m e A b - 
H'O AOniyCTHMMMH ypOBHHMH, HlpH'HHTblMH 
b p a A e  e a p y ö e J K H b ix  c r p a n .

B  c o o ö m e H H H  B . B .  H o a e f ia  h  A .  B .B p a -  
rHHa (M o o k o ib ck h h  a.BT03aiBOÄ hm. J lv ix a -  
neBa) roBopnA ocb o pesyA braT ax  npnMe- 
HeHHH iHeKOTOpHX 3 B y K 0 - H BHÖponOirAO- 
m a io i i ;n x ,  a  T a x * e  sByK O H B O A H pyiouiH X 
M aTQ pnaAOB ib AenKOB'OM aBTOM OöH Ae 
Bbicuiero KAacca.

B AffXAaAe B . XE iKypnaTOBa iroßopH- 
Aocb o  myTHX CHHJKeHHH cTpiyiKTypHaro 
rnyMa AH3eAefl. PacneTHbiM h 8KonopH:MeH- 
TaAbHUM nyTeM BblHBAHAIfCb B03M0JKHOCTH 
yMeHbmeHHH cnyxa nopuiHeft n'pn H3M6He- 
HHH IKOHCTpyXTMBHblX HapaMeTpöB KpHIBO- 
uiHnHOHniaTyiiHoro MexaHHB'Ma. iB cneKT- 
pax inyM.a onpeA eA anca Tax>xe AnanasoH 
naCTOT, Bbi3biBaeMbifl paöonHM npopeccoM  
A « 3 e A a .

CoTpyAHHKH M oCK O B'CIK O rO  a BTO'M OlßHAb- 
HO-APpoiKHoro HHCTHryTa B . H . J ly K a H H «, 
H. B . AAexcee® h K ). B . rop u ix oB  a o a o -  
7KHAH 0 6  aHaAHTHHeCKHX MCTOAaX HCCAe- 
AOBaHHa npoiieccoiB ößpaaoBaHHa imyMa 
b  A 'B H raT eA ax «  0 6  on eH K e  BAHaHHa H a- 
BecHbix arperaTOB « a  niyM ABHraTeAH.
Flp HBCÄCHbl (JlOipMyAbl AAH OH'peACAeHHH
nacTonibix h  BpeMennbix xa p a x ie p  h c t hx

uryMa ABHraTeAH. X I o a io  .uiyMa o t  namec- 
Hbix arperaTQB npeanoTKCHO oiieiiHBaTb
K08(jHj)HHHeHT0M aXyCTHHeCKOH B 0 3 6 yA H - 
MOCTH.

B c o a ö m e i i H H  B . iB. T a B p H A H H a  ( M o c -  
KOBCXHH aB T O M O Ö H A bllO iA O pO T K H blH  HiHCTH- 
Tyr) ,H 3 A a ra A H C b  H e x o T o p u e  p e 3 y A b T a ™  
T e o p e T H n e o K o r o  h  9 K e n e p H M e n T a A b ii o ir o  h c - 
C A eA O B aH H H  Ä H H aM H neC K H X  H B A e ilH il B 3 a -  
a o p a x  u ia T y ir H b ix  n oah ih n hhkob ah3Gah. 
F lp H B e A C H H  (|)op M y A b i a a h  o a ip e A e A C H H a  
H a r p y 3 K H  H a iu a T y H H b ift  n oA U iH n H H K  n p n  
HaAHHHH 3 a 3 o p a ,  a  T aK T K e 9 K C n ep H M Ö H - 
T a A b H b ie  3 a B »C H M 0 C T H  y p O B H e f l  BHl6paiU.HH 
AH 3CA H  n p a  pa3A irn .H O H  BeAH H H H e a a a o p o B  
,B 9TH.X HOlAUI'HnHHKaX.

B AoiKAaAe M . A . PaayMOBaxoro h
B. P. KßacoBa (B enopyccxH ii hhcthtyt
MexaHHBanHH cen bcx oro  X'03hhctbü 
BhMCX) c o n o c T a B A H A H C b  p e 3 y A b r a T b i  
HCCAeAoaaHHa myMa uieiCTepeH ra30ipac-
npeAGAeHHa AH3eAH np a  paßoTe c  Harpy.3-
koh h npn npoKpynHBaHHH ot SAexTpo-
A B H r a T e A x .

O. B. T ypoß  (C h6hpckhh 4)H3HaA B ce- 
COK)3HOrO HHCTHTyTa MeXaHH3a.llHH) Aa A 
aH3AH3 HpHMeHeHHH paaAHHHblX MeTOAO'B 
AAH pa3ACA6HHH aXyCTH'HeCKOTO CHTHBAa 
b  3y.6naTbix MexaiiH3Max. O  HeKOTopux 
npHHHiiax B03HHKHOBeHHa rnyMa H BH(5pa- 
HHH B HOA'IHHnHHKaX KaHOHHH COOlßmaAOICb 
b AOKAaae conpyAHHKa Toro » e  h h cth - 
TyTa A. M. .KpnxoBa.

B  .HAMH ipa3p.a6oTaHa ycraHOBxa aah 
BBaHM'Horo c n r.XTpaAbHoro a»aAHsa imyMa 
H IBHÖpailHH aBTOMOÖHAefi. C  npHMeHe- 
HHeM 3T0H yCTaHOBXH noAyneHU HeXOTO- 
pbie ipe3yAbTaTbi n o  b u h b a c h h i o  Hicron- 
HHxa niiiyMa na 4 > oh c HHTeHCHBHMx .rnyMO- 
b h x  no.Mex, a Taxixe no onpeAeAeHHio 
A o a h  myMa, Bbi3biBaeMHx iBHlßpanHeii o t -  
A eA bH blX  SAeMeHTOB aBTOiMOÖHAH. 0 6  3T0M 
roBopHAocb b  cooßmenHH M . B . KO.TM.a- 
KOB3 H E. M. Pe3BHXOBa.

^aCTb AOXAiaAOB H COOÖUISHHH 6bIAa
nooBameHa HCCAeAOBaHHio uiywa Bmycxa h 
B b in y c x a  h pa3pa6oTKe irAyiuih tc a eh uiyina 
aB T O M O Ö H A bH U 'X  h T p a K T o p iiu x  A B H ra T e - 
Aeft.

B c o o ß m e n hh C. TL E m oßa (M ocko'b -
OKHH a.BTO’MOÖHAbHO-AOp'OJKHblH BHCTHTyT) 
H 3AaraA H C b « e x o T o p b ie  p e a y A b T a T b i a c c A e -  
AOBaHHa m y M a , B 0 3 H H x a ro m e ro  b  cn cT e M .a x  
s n y o x a  A S H raT eA eH . H ayn aA H C b xoM H OH eH - 
Tbi .n a s o A H H a M H ie cx o ro  m y.M a: x o A e ß a H a a  
CTOAßa r a 3 a  b o  BnycacHOM T p y ö a n p o iB O Ä e ; 
B 0 3 M y m e n H a ,  c o 3 A a B a e M u e  A B H JxeH H eM

nopmHa, BHxpeBoö ouyM o t  npenarCTBaa 
b noT oxe h myM tpchhh  raaa o  CTeHXH 
B'n.yoxHoro npaxTa.

XToxAaA T. P. KoBaAeHxo h M. A. Pa- 
3yMOBcxoro (B h M C X )  coA epw aA  p e3yAb- 
TaTbl BKcnepHMeHTaAbnoro HCCAeAOBamia 
ch ctom h  Bnycxa ßbiCTpaxoAnoiro TpaxTop- 
lioro  AH3eAa. Hayna'Aacb B03MO>KHOCTb 
yMeiibiueHHa myM.a sn ycx a  npH coxpa.ne- 
HHH Bbicoxoro 3HaHeHHH xoa4>'4>HHHe“ Ta 
HanoAHeHHa.

»B c o o 6meHHH coTpyAH hkob HAMH
B. E. KomxHiHa, B. H. OonnoBa h 
M. C. neeou xoH  raBopHAOCb o HexoTopbix 
npeHMymecTBax xaMepHbix rAymHTeAeii 
myMa iBnycxa A«HraTeAeft nepeA pe30Ha- 
TOpHblMH. TlpHMeHeHHe xaMepHbix rA y U IH - 
TeAefl noBBOAaeT ßonee paunoHaAbHO h c -
n 0 A b 3 0 B a T b  o ö b e M  r A y m H T e A a -B 0 3 Ä y x o -
onHCTHTeAa h noAy>iHTb öoA ee m apaxyro 
no nacTOTe n o n o cy  3arnymeHHH.

Bo BnaAHMMpcxoM 4>HAHaAe HATH p a 3 - 
p a ß o T a H  TH H opa3M epH bift p a n  rA y m H T e - 
neft m y M a  B b in y c x a  T ip a x T o p H U x  A B H r a ie -  
ne ö . VHHtJiH iiH poBaH iH biH  p a n  rA y m n T e A e ö  
BKAJonaeT n e T b ip e  r p y n n b i rA y m H T e A e ii 
o6i>eM O M  3— 40 a . 06  stom  c o o 6uihah
B. M. PyAHHUXHÜ h E. A. Y ahthh .

O  HopMHpoBaHHH uiyMa Bnyoxa h  bh - 
nyoxa TipaHcnopTHbix ABHiraTeneft roßopH- 
Aocb b  cooömeHHH M . A. PaayMOBCKoro 
h H. T. IIIaßyHH (BhMXC). B ocHcmy 
HopMHpoiBaHHa noAOJxeH pacneT, npn k o to -  
poM ypoBeHb im y M a  Hia paöoneM  MecTe 
TpaxTopHCTa, cKAaAbinalouiHHica m miy.Ma 
Bnycxa, .BbriiycKa h irnyMa inpoanx h ctoh - 
hhkob, H e A O A * e H  n p e B u m a T b  n p e A e A b H O  
AonycTHMue ypoBHH.

B CBoeM coa6msHHH E. 5T. IOamh 
(MBTY hm. BayM aH a), B . E. K m uxhh h 
B. H. O ch h ob  (HAMH) ä oa o jk h a h  06 H3- 
MepeHHH cnexT opoß  myMa Bbinycxa aBTO- 
MDÖHAbHoro ABHraTeAH Ha HeyCTaHOBHB- 
m oxca  pe>KHMax. npHBea-enbi cxeMa H3- 
MapHTeAbHoii ycTaHOBKH h pe3yAbTarbi 
axycTHHecxoii oueHXH Tpex BapnaHTOiB 
chctcm . Bwnycxa A erxoB oro aaTOMOÖHAH. 
HeCKOAbXO AOKAaAOB H COö6meHHH 6 bIAO 
nocB am eno HCCAeAOBaHHio BnßpanHH h 
bh öpoh soah iihh  ABBraTeAeß.

E. T. HocaAb h B. M. BeAoeaoB (H oht-
paAbHblH HaynHO-HCCAeAOBaTeAbCKHH A H - 
3eAbHbIH HHCTHTiyT) AOA'OJKHAH O TeOpeTH- 
qecKO.M o npeaeA eH H H  n a c w r  c b o ö o a h u x  
K0Ae6 aHHH SABMeHTOB XO'HCTpyiKIIHH AH3e- 
A eö. PacneTHwe bcahh hhw AairHUx nacTOT 
cpaBHHBaioTca co  cnexrpaMH BHöpanHH.
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MacTOTbi oboöoähmx KoaeßaHHfl paccaH- 
TbiBaiOTCH no MeTOny HMneAaHco®.

B .no'KJia.ne 3 . M. JKapKcraa h A. M. JIht- 
BHHOBa (BhMCX) TOBopnjiocb oö HOCAe- 
ilOBaHHH BMÖpanHH x a n A H B o n o A a io m e H  
annapaTypu npaKTopHoro AH3CAH. H i3 M e - 
pnjIHCb yp'OBHH H CneKTpbl BWÖpaUHH 
C nOMOlItblO TeH30aaTlIHK0B ,H OT.HOCHTe.Tb- 
H bie cM em oH H H  o T A e A b n b ix  A e T a A e n  T o n jin -  
BonojaiomeH annaparypbi c moMombio 
T en 3on jiacT H -H .

CorpyAHHKH HAMH h MolCKOBOKoro 
3B T 03a B 0A a MM. /iH XaBCBa JipeACTaBHJHI
c o o ö m e H n e  o  H op 'M H paB aiH H H  y p o iB H e ft  b h i6 -  
pauHH «opaöoiK nepeAaq 3HJ1-Ü30 npn
BHÖpoaKyCTHMeCKOM IKOHTpOJie. npeÄMbHO 
AonycTHMbie ypOBHH iBHÖpaipHH anpemenn-

JlHCb CTaTMCTHneCKH.M ’MeTOAOM n o  AaHiHblM 
H3Mep6HHH CneKTipOB BMÖpaUHH ßOAbUIOH 
napTH H  K o p o ö o K  n e p e A a q .  C T aT H C T M eoK H ö 
M a T e p n a n  o S p a ö a T H B a A c a  c  e o M o m b io  
3U.B.M « M h'hck-2 2 M ». npnBcaeiibi hcko- 
T o p u e  p e a y A b T a x b i npH M eneH H a ir p e a e A b -  
H o ro  M HAW KaTopa y ip o B n e ft  b  inpon aB O A - 
CT'BeHHblX yCAOBHHiX.

O  M e r o A e  p a e q e T a  K o a e ö a iH H H  o h a o b o t o  
arperaTa aBTOMOÖH.ia h o a  b o b a g h c tb h ^ m  
AOpOJKHblX HepOBHOCTeä COOÖmaAOCb
b  ÄO K JiaAe corpyA H M K O B  HAMH. P a s p a -  

6 oTaH H biii MeTOA n o s B o n a e r r  onpeA euiH T b 

c  npHMaHeHHeM 3U B M  «M hhck-22iM » n a -  

p a M e r p b i  C A y q a ä H b ix  K OAa6 aHHii c m a o b o i -o 

a r p e r a T a  n p n  AßH>KenHH 3 b t o m o 6 h a h  n o

Ä O p o r a ,M  p a 3 AH AH bIX T M IO B . P e 3 'y A b T a T b I  
p a c n e T a  H e3H a q B T eA b 'H O  O T A H q a io T C a  o t  
a K C n e p H M O H T a A b H b lX  A aH H bL X .

B AOKAaAe H. C. AnTOHOBa (HATH) h
B. E. T O.lbCKOrO (HAMH) TipOBOAH.lHCb 
OIjeHKH BH6pOH30AHpyiOmHX CBOWCTB nOA"
BecKH icHAOBoro arperaTa CM J-60 ‘Ha 
inaccH npaKTopa T -150. OneniKa npoBOAH- 
Jiacb pacnerHbiM nyTeM n o  3n,aqeHnaM mo- 
MeHTa, nepeAaßaeM oro Ha irnaocH xpaKxopa 
OT B03Myn;aK)mHX 4>a'KTOpOB, tBbI3bIIBaeMhIX
p a iö o T o fl  AB H raTCA ü CMJ-60.

B npeHHHiX ÖblAO iBbICK33a H 0  H eC K O AbK O  

K p n T H q e cK H X  3a M e q a H H H  n o  o a c A y i n a i m b i M  

A O K A a A a.M . y q a c T H H K H  ce M H u a ip a  npH H H A H  

p e 30AKMlH10.

KaHfl. TexH. HayK A. f. 3yEAKHH. r. B. JlATblWEB, B. H. O C H flOB, 

KaHfl. texH. HayK B. E. TOJlbCKMH 
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JO . H .  H  e  p  e  ä  h h q  e  h  k  o .  H cn b iT a H iia  aB T O M oöH A bH M * r n A -  
p o iv iex a H H q ecK H x  n e p e A a q .  H 3 ä - b o  «M a n iH H O C T p oeH H e», 1969.

B nPOHECCE C03A3HHH h äoboakh  THAtponepeAaq o co ö o e  
3naqeHHe HMeiOT HCnbixaHna, KOTOpbie a o a j k h h  AaTb h c x o ä -  

Hbie MaTepnaAH a a h  coBepmeHCTBOBaHHH rH AponepeAaq« b ne- 
AOM, n o OTAeAbHbIM y3AaM, a Ta.KJKe OÖbeKTHBHble AaHHble AAS 
oueHKH ee KaqecTBa, HaaeatHOCTH h  AOAroBeqHocTH. H eK oropbie 
aBT033B0ÄbI K HaCTOHmeMy BpeMeHM HaKOnHAH UeHHUH OnblT 
b  yKa3anHoft oÖAacTH. 3 t o t  onbiT, k coHtaAeHHio, MaAO H3BecTeH, 
h q a c r o  npeAnpHHTHH, npiiCTynan k  pa3pa6orK e rnAponepeAan, 
TpaTHT MHoro BpeMenn m cpeACTB Ha ocBoeHne MeTOAOB HcnbiTa- 
hhh THApoTpaHc^opMaTopoB h  rHÄponepeAaq.

PeueH3HpyeMaa KHHra o6o6m aeT  6oAbinyio paöoT y M ock ob - 
cK oro aBT033B0Aa mm. H. A. JlnxaqeBa no MCCAeAOBaHHio rHApo- 
nepeAaq pa3A«qHbix THnOB m no MeTOAHKe h x  ncnbiTaHHÜ ( j i a ß o -  
paTopnn rnAponepeAaq Ha s t o m  3aBOAe C03AaBaAacb npn 3 K th b -  
h o m  yqacTHH aBTopa k h m th ; Kpowe Toro, e o a  e r o  pyKOBOACTBOM 
6 m a h  pa3pa,6oTaHbi ocHOBHoe oöopyAOBaHMe h CTeHAbi). B  KH.nre 
OTpajKeH Ta.KJKe o n u r  ipaaa OTeqecTBeHHbix aBT03aBOAOB, h h c t h -  
TyTOB h  BeAymnx 3apy6e>KHbix 4>npM. B 9 t o m  acneKTe CAeayeT 
6e3ycAOBno oAo6pHTb BbinycK peneH3HpyeMoft k h h t h .

CoA©p>KaHHe khhph oxBaTbißaeT uiHpoKHÜ Kpyr BdnpocoB.
B nepBoft rAaße «AaccH())HHHpoBaHbi b h ä h  HcnbiTaHHn m onpe- 

AeAeHbi 3aAaqH McnbiTaHHft.
OcHOBHoe AaßopaTopHoe oßopyAOBaHHe aa h  EcnbiTaHHH rHApo- 

nepeA aq onncaH o b o  BTopoft raaBe. PaccMOTpeHU cxeMbi creHAOB, 
XapaKTepHCTHKH npHBOAHblX H T0pM03HbIX yCTpOÄCTBJ onHcaubi 
rHApaBAMqeCKHe H HHAyKTOpHble T0pM03a. HaHiÖOAbUIiHH MHTepeC 
npeiACTaBAHiOT CTeHAU äah HcnbiTanHH rHAponepeAaq Ha HeycTa- 
HOBHBEIHXCH pejK H M aX . 3H a q H T eA b H 0 e BHHM3HHe iyAeA€HO « 3 M e -  
pHTeAbHOH an n ap aryp e, BecoBUM ycTpoHCTBaw, AHHaMOMeTipHqec- 
’khm BaAaM, oouHAAorpa<j>HqecKOH an naparype n t .  n.

OCHOBHbIM y3AOM BHApOnepeAaHH HBAHeTCH THApOTipaHC4)OpMa- 
Top. HosTOMy HcnbiTa'HHio rHApoTpaHC(fiopMaTopoB nocBHiuena 
•OTAeAbHan rAaßa. HccAeAOBaHbi ipa3AHqHue cnocoSbi npoßeAeHHH 
HCnblTaHHH H Heo6xOAHMble ÄAH 3T0r0 yCTpOHCTBa. O c o ö o e  BHM- 
MaHHe yA eA en o BonpocaM tohhocth H3MepeHHft; AaH U  cnocoiöbi 
oueHKH norpeuiHOCTH h yK a3aH U  nyTH noBbiuieiiHH tohhocth 
H3MepeHHH.

B qeTBepTOÖ rA a ß e  H3Ao»ceHbi MeTOAbi A a 6 o p a T o p H u x  H cn bn a- 
hhh rHAponepeaaq b  c ö o p e  h mx OTAeAbHUx y3A 0B : inecT epenH bix 
n a c o c o B , ynAOTHeHHÖ, <J)p»KUHOHHbix y3AOB, ueH TpoßeacH bix p e r y -  
AH TopoB, rHApaBAHqecKOfl CHCTeMbi ynpaBAeHMH h t .  n . P a c -
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CM oTpeHbl TaKE<e H cn biT auH n r H A p o n e p e A a n n  Ha p a 6 o T O c n o c o 6 - 
/(OCTb H AOArOBOHHOCTb.

H ocA eA H H E  r a a B a  coA ep>K H T M a T ep n a A b i n o  n A a n n p o B K e  A a ß o -  
paTopHH h cxeMbi y c T a n o B K «  oö o p y A O B a u H H .

P a ccM O T pH M  H eK O T op u e  n eA ocT aT K H  k h h b h . H a n p H M e p , B Hefl 
pa ccM a T ip H B a ioT cn  n p eH M ym ecT B eH H o A a ß o p a T o p H b ie  m c t c h ä o -  
Bbie HcnbiTaHHH r H A p o n e p e A a q , a A O p o * n b ie  paaöH paiO T C H  HeAO- 
C T aToqH o.

A h h a h 3  n orpen iH O C T eft n p n  on peA eA eH H H  xap a K T ep n cT H K H  p h a -  
p o T p a n o c jio p M a T o p a  (rA a B a  T p e T b n )  BeAeTCH, m c x o a h  « 3  n p e A e A b -  
HblX OTHOCHTeAbHblX OUI.HÖOK H3M0peHHH. JK eA aT eA bH O  ßblA O  6 bl 
TaK>Ke oneH H T b cp e A H n e  CTaTH CTHqecK ne n H a K ö o A e e  B epoH T H bie 
OUIHÖKH T3KHX H3MepeHHH.

J o  H a c T o n n te r o  BpeMeHH q e T K o  He ycT aH O B A eH o, K a « o e  h h c a o  
SK cnepw M eH T aA bH bix T o q e K  n e o ß x o A H M o  a a h  A O C T O B epH oro n oC T - 
poeHHH x a p a K T ep n cT E K H  rH A p o T p a H o if io p M a T o p a : c a e u ik o m  f io A b -  
u io e  K O A n qecT B o S K cn epH M eB T aA bH bix  A äU H bix 3H aqH T eA bB o y ß e -  
AHHHBaeT BpeM E S K cn epH M eB T a, a  h x  HeAOCTaTOK ü p e b o a h t  k H e- 
onpeAGAeHH OCTH ; npHMeHaiOTCH p a 3 A H q H u e  MeTOAbi o ß p a 6 oTK.H 
OnblTHblX AaH H H X, H BCe 3 T 0  B H TOre BAHHeT Ha KOHeqHblH p e 3 y A b -  
TaT HcnbiTaHHH. n ep eq H C A eH H b ie  B o n p o c u  b  K H H re  n e  p a c c M a r -  
pHBaiOTCH.

Knara coiAep>KHT, H apH A y c  peK O M eH A an nnM E  M e T O A n q ecK oro  
x a p a K T e p a , KOH KpeTHbie CBeAeHHa n o  BeAHEHHaM, on p e A e A a e M b iM  
HAH KOHTpOAHpyeMbl'M B npOOjeCCe HCnblTa.H'HH. 3 t 0  HeCOMHeHHOe 
e e  ÄOCTOHHCTBO. Ho k  c o a o A e H H io ,  TaKH e peK O M eH A auM n b  h c k o -  
Topux p a 3 A e A a x  O T cyT C T B yioT , TaK , a e T  n p w M ep H b ix  b b a h e h h  
K .n.A . u ie cT e p e H H b ix  nacocoB «  n o T e p b  xpeH H a.

H p a  3KcnAyaTau,iHH o c o ö o e  3H aqeH H e n p H A a e T c a  A e M n ^ H p y r o -  
uihm  C B oflcTB aM  r H A p o T p a H c ^ o p M a T o p o B . O a h 3 K o  aK cn epH M eH - 
TaAbH OM y onpeA eA eH H K ) t 3 k h x  xapaK T epH C TH K  rH Ä poTpano(J)O ipM a- 
TOpOB B KHH re He yA eACH O  AOA}KHOrO BHHMaHHa.

B n ocA eA H H e t o a u  AOBOAKa rH A pO T paH C (})opM aT O p oB  A a * e  
b 33BOACKHX ycAOBHHx conpoßoiKAaeTca onpeAeAeHHeM oceBW.x 
c h a  na pa6oqnx KOAecax, H3MepeHHeM napaMeTpoB noTOKa c no- 
MOUIblO 30HÄOB H AaTEHKOB AaBAeHHH. 3 t H  BOnpOCbl TaKJKe 
He HaniAH OTpa*eBHH b KHHre.

n ep eq H C A eH H b ie  H eA oq eT U  aBHAHCb, b h a h m o ,  p eayA bT a T O M  
c a h h ik o m  orpaH'HqeHHoro o ö teM a k h h t h .

O iieH H B aa  KHMry b  ueA O M , C A eA yeT  y.K a3aTb, h t o  OHa O T p a iK a eT  
BbICOKHH HpO(|)eCCHOHaAbHbIH y p O B eH b  H OrpOMHblÖ OHblT, H aK on - 
AöHHbift M o c k o b c k h m  aB T03aBO AO M  hm . J lH x a q e B a . K H H ra 6 e3  
COMHeHHH Ö y a e T  CAyjKH Tb IleHHbIM npaKTH qeCKHM  pyKOBOACTBOM 
n p n  n p oß eA eH H H  H cnbiTaHHH, HCCAeAOBaHMH h  a o b o a k h  rH A p o ­
n e p e A a q .

H H H ceH epbi CM eiKH bix O T paC A efl m a m n h oC T p o ö h h a , r A e  TaKiKe 
c  y c n e x o M  « c n 0 A b 3 y iO T c a  rH A p o n e p e A a q H , H aH A yr b KHHre M H oro 
Hy>KHbIX CBeAeHHH H CnpaBOHHUX AaHH bIX.

X ^ e A a x e A b H o , H T o6 bi a B T o p  k h h t h  n p o A O A x a A  B ecb M a  n o A e 3 - 
H yio  p a ö o T y  n o  CHCTeMaTH3anMH M aT ep n aA O B  b  oß aa C T H  H cnbiT a- 
h h h  h HCCAeAOBaHHa rHAponepeAaq.

KaHfl. TexH. HayK B. M. JlA n H flY C  
HAMHВологодская областная универсальная  научная библиотека 
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Pec^epaTbi CTOTePi

Y A K  6 2 1 .8 9 2 . 2 : 6 2 1 .4 3 :6 2 0 . 1 1 3
O MOTOPHOM OL̂ eHKe CKJIOHHOCTH Mace/1 K OÖDa3QBaHHK) HH3KO- 

T e iv tn e p a T y p H b ix  o T /io > «e H H M  b  aB T O M O Ö H /ibH O M  A B M r a T e /ie .  T  p  h -
r  o  p  b  e  b  M . A . ,  n  h  m  e  h  o  b  A .  M . ,  B y H a K O B  B . M . « A b t o - 
M OÖHJibHaa n p o M b in iJ ie H H O C T b » , 1 9 7 0 ,  N s 2 .

I lp H M e H e H H e  n p H B O A H o ß  ijeH T p H < $ > yrn  n p H  H c n b iT a H H H  H a  o flH O - 
i^ H JiH H A poßoft K a p ß i o p a T o p H o ß  y c T a H O B K e  H A M H - I  b  c o n e T a H H H  c  
«XO JIO AH bIM » H «T O P H H H M » p eJ K H M aM H  p a Ö O T b l n 0 3 B 0 A H e T  KJiaCCH - 
(})H A H p o B a T b  M O T o p H b ie  M a c J ia  n o  H X  CKJIOHHOCTH K 0 6 p a 3 0 B a H H K >  
H H 3 K O T e M n e p a T y p H b ix  O T A O H ceH H ß b  A B H r a T e n e .  T a Ö J i .  4 .  P h c . 4 .
E  h  6 j i .  5 .

Y R K  6 2 1 . 4 3 . 0 0 1 : 6 2 9 . 1 1 3 . 0 0 2 . 5
K o M n o H O B K a  H c n b iT a T e n b H O M  CTaH ijM M  f l B H r a T e j ie n .  K n p e e B  

H.  H. ,  M n x a ß j i O B  B . H . «A B T O M O Ö H JibH aH  n p o M b iu u ie H H O C T b » ,  
1 9 7 0 , N s 2 .

P aC C M aT p H B aiO T C H  B O n p O C b l y C T p O H C T B a  H p a Ö O T b l CTaHI^HH AJIH 
H cnbiT aH H H  A B H r a T e j i e ö .  O n H C b iB a io T C H  c n c T e M a  o ö e c n e n e H H H  06- 
K a T b iB a e M b ix  A B H r a T e n e ö  M a cA O M , ijH p K yA H U H O H H a H  n o A a n a  b o a b i  
A a h  oxA aJK A eH H H , A o c T a B K a  T o n j iH B a  H c n b iT b iB a e M b iM  A B H ra T e J iflM . 
P h c .  3 .

y £ K  6 2 9 .1 1 3  —  5 8 5 .2

O coG eH H O C T H  p a Ö O T b l 6ilO K H pO B aH H O M  T paH CM M CCH H  aBTOM OÖ H  Jlfl 
c  K O /iecH O H  4 > op M y /tO M  4 X 4 .  B o n a p o ß  H . <t>., M a K a p O B  C . T . 
«A B T O M O öH J ib H a n  n p o M b i in n e H H O C T b » ,  1 9 7 0 ,  N s 2 .

H C CAeAYBTCH  C n eU H (J )H K a  p a Ö O T b l Ö A O K H pO B a H H O ß T paH C M H C C H H , 
n p o u e c c b i  B b ip a B H H B a H H H  p a A H y c o B  K a u e H H H  B e A y m n x  K O J iec  h  y c -  
j i o b h b ,  n p n  k o t o p w x  H a c T y n a e T  3 t o  B b ip a B H H B a H H e . n o j i y n e H H b i e  
3aBHCHMOCTH paCLTIH pHIOT T p a H H IJ b l ü p H M e H e H H H  aH aJIH T H H eC K O rO  
M eT O A a a a h  H c c jie A O B a H H H  n e p e p a c n p e A e J i e H H H  K p y T H iU H X  M O M eH - 
t o b  n p H  K H H eM aT H H ecK O M  p a c c o r j i a c o ß a H H H .  P h c .  2.  B h Ö j i .  3 .

Y R K  6 2 1  4 3 4 . 1 : 6 2 9 . 1 1 3 :6 2 1 . 4 3  —  4
0  n p o i4e c c e  C M e c e o Ö p a 3 0 B a H H ji  b  K a p Ö i o p a T o p e  n p w  A p o c c e / i H -  

p o B a H H H . n  h  b  a  p  y  h  a  c  A .  B .,  B y A a H O B  T. O ,  «A ß T O M O Ö H J ib - 
H a n  n p o M b iu u ie H H O C T b » ,  1 9 7 0 ,  N s 1 .

H c c jie A O B a H O  b j i h h h h o  y c A O B H ß  p a cn b iJ iH B a H H H  h  p a c n p e A e A e -  
h h h  T on jT H B a  b  C M e cH T e jiB H O M  T p a K T e  K a p O i o p a T o p a  H a  p a ö o H H e  
n o K a a a T e j iH  A B H r a T e j in  n p n  A P O c c e J iH p o ß a H H H . C T a Ö H A H 3a ijH rt  b o  
B peM H  n p o p e c c a  n o A a H H  T o n jiH B a  n o 3 B O J iH e T  p a c n i n p H T b  n p e A e A M  
3 ct> (})eK T H B H oro  o ö e A H e H H H  C M e cH  h  y j i y H ii iH T b  p e r y jiH p O B O H H b ie  
n o K a 3 a T e j iH  A B H ra T e A H . K a u e c T B o  c M e c e o 6 p a 3 0 B a H H H  b  K a p Ö io p a -  
T o p e  n p n  M a j ib ix  y r j i a x  o T K p b iT H H  A P O c c e j i b H o f t  3 a c jio H K H  o n p e -  
A ejiH öT C H  b  o c h o b h o m  T o n A H B O n o A a n e ß .  P h c  2 .  B  h  6 j i .  4 .

Y R K  6 2 9 . 1 1 4 . 5 3 . 6 2 8 . 8 3 . 0 0 1 . 5

H c c / ie g O B a H H e  B 0 3 f ly x o o Ö M e H a  b  M M K p o a B T O Ö y c e  P A O - 9 7 7 A  
c  n o w o m b K )  a p e T O H a .  K y n p o B  C . H .,  M  a  ji h  h  h  h  E . A .  « A b - 
M O Ö H jib H a n  n p o M b iu u ie H H O C T b » ,  1 9 7 0 ,  N e 2 .

H n n o w e H b i  M e T O A H K a  h  p e 3 y J ib T a T b i  H c c jie A O B a H H H  B 0 3 A y x o o ö -  
M eH a  c  n o M o u j b i o  a u e T O H a  b  3 a K p b iT O M  M M K p o a B T O Ö y c e  P A O - 9 7 7 R ,  
O Ö O pyA O B aH H O M  pe iJ H p K y A H IJ H O H H O ß  C H C T eM O ß K O H AH lJH O H H pO B a- 
HHH B 0 3 A y x a  n p H  pa 3 JIH H H b IX  C K O pO C T H X  ABHSKeHHH. T  a  6 H. 1 . 
P  h  c .  2 . B  H 6 j i .  3 .

V J X K  6 2 9 . 1 1 4 . 7 9 5
C a M o x o f l H a n  A H H a w o M e T p H M e c K a n  M a iu H H a  c  T n r o B b iM  y c H /iH e M  

f l O l O r .  K p e C T O B H H K O B  r.  A. ,  ü e B y H H H K O B  B. H ., 
UX y  K  JI H  H  C . A.  « A ß T O M O Ö H A b H a H  rip O M b llH J ie H H O C T b » , 1 9 7 0 ,  
N q 2 .

C o 3 A a H a  c a M o x o A H a n  A H H a M O M e T p u n e c K a H  M a u iH H a  c  t h a p o a h -  
H aM H H eCK O H  T 0 p M 0 3 H 0 ß  yC T aH O B K O H  H a  6 a 3 e  aBTOM OÖHJIH M A 3 - 5 0 1 .  
M a u iH H a  OTJIH H aeTCH  B bIC O K O ß C T aÖ H A bH O C T bK ) peHCHM OB T O pM O - 
HceHHH, H aA e> K H a b  a K c n A y a T a i jH H . P h c . 2 .

Y R K  6 2 9 . 1 1 3 . 0 5 6 . 2
3 /ie K T p o H H b iH  T a x o M e T p  3  t  a  n - 2 .  K o p a ß e j i b H H K O B  A .  A . ,  

P a  M H H E . JI. «A ß T O M O Ö H A b H a H  n p O M b lU IJ ie H H O C T b » , 1 9 7 0 ,  N o 1.
O n n c a H  o J ie K T p o H H b i il  T a x o M e T p ,  b  o c H O B y  p a Ö O T b l K O T o p o r o  

n o j io jK e H a  p e r n c T p a u H H  H H CJia a j i e K T p n u e c K H x  H M n y jib C O B  b  c h - 
C T eM e 3 a?K H ra H H H , K p a T H o r o  H H CJiy o Öo p o t o b  K O J ie H H a T o ro  B a J ia  
A B H r a T e n H .  P h c . 2 .

Y R K  6 2 9 . 1 1 3 . 0 1 2 . 6 1 . 0 0 1 . 2 4

H c c /ie A O B a H H e  h p a c n e T  H a n p n w e H H o r o  coctohhmh o ö o f l b e ß  ko- 
f l e c  r p y 3 0 B b i x  a B T O M o Ö M J ie ß . B a J i a Ö H H  H . B . « A B T p M o Ö H J ib H a H  
n p o M b iu u ie H H O C T b » ,  1 9 7 0 ,  N o 2 .

I lp H B e A e H  M eT O A  p a c u e T a  o ß o A b e B  K O J ie c  r p y 3 0 B b i x  a B T O M oÖ H - 
A e ft , p a 3 p a 6 o T a H H b it t  H a  o c H O B e  o 6o 6iu eH H H  a K c n e p H M e H T a n b H b ix  
H C C JieA O B aH H ß H H C n 0 A b 3 0 B a H H H  T e O p H H  C O C T a E H b lX  o c e c H M M e T -  
p H H H b ix  o Ö o j i o u e K .  I l p o B e A e H  a H a JiH 3  H a n p H H ce H H o cT H  h  A ^ H b i p e -  
K O M eH A a u H H , H a n p a B n e H H b ie  H a  C H H H ceH H e B e c a  h  n o a b i iu e H H H  
H e c y i u e ö  c n o c o ö H O C T H  o ö o A b e B .  P  h  c .  3 .  B  h  6 j i .  5 .

y j l K  6 2 9 . 1 1 4 . 5 3 . 0 0 1 . 1 :6 2 9 . 1 1 3 . 0 7 3 . 0 0 1 . 5
H c c / ie A O s a H K e  yctohshbocth flB H w e H H n  y n p a ß / i n e M b i x  H O /ie c  

a B T o C y c o B  c  rm e B M a T H M e cK H M H  n O A B e c K a M H . A k o i i h h  P .  A .  
«A B T O M O Ö H JIb H a n  n p o M b iu u ie H H O C T b » ,  1 9 7 0 .  No 2 .

C  H O B b ix  n o 3 H U H ö  n p n  y n e T e  B 3 a H M O A e ö cT B H H  n H eB M a T H K H  c  
A o p o r o ß  p a c c M O T p e H b i  K O A e ö a H H H  y n p a B A H e M b ix  K o j i e c  o t h o c h -  
T e jib H O  u i K B o p H e n .  B  o ö i u e M  c n y u a e  b o 3 m o h c h o  H c c j ie A O B a H H e  y c -  
TOHHHBOCTH ABHHCeHHH n p H  K O ppeA H U H O H H O M  a H a n H 3 e .  ß a H a  H a - 
H eC T B eH H aH  H K O A H H eC T B eH H aH  O U e H K a  BAHHHHH K O A e6a T e A b H b I X  H 
a K c i in y a T a u H O H H b t x  n a p a M e T p o B  a B T o ö y c a  h  c p e A H H e  K B a A p a T H H - 
H b ie  K O A eÖ aH H H  K O A eC  O TH O C H T eA bH O  U IK B O p H eft. P  H C. 2 . 
B  H 6 j i. 4 .

Y J I K  6 2 9 . 1 1 4 . 4 . 0 0 1 .4 5
Y c K o p e H H b i e  n o A H r o H H b ie  H c n b iT a H H fl H e K O T o p b ix  y 3 /iO B  r p y A ö -  

B b ix  a B T O M O Ö H /ie n . B  y  p  a  a  c  o  b  H . E .,  K y x i H H  H . E ., n  a  b -
a  e  h  k  o  B . H .,  P  e  u  k  e  p  M . H . « A B T O M o O H A b H a n  n p O M b iu iA e H - 
H O C T b » ,  1 9 7 0 ,  N o 2 .

A a n a  K p a T K a n  x a p a K T e p H c .T H K a  c n e A H a A b H b i x  M o m e H b i x  A o p o r  
H A o p o r n  T H n a  «K O p O T K H e  B O A H b l» , n O C T p o e H H b lX  H a  aB T O M O Ö H A b- 
h o m  n o A H r o H e  H A M H . O n n c a H b i  p e 3 y A b T a T b i  H c n w T a H H ft  r p y 3 0 -  
B b ix  a B T O M o ö H n e ft  H a  3 T H X  A o p o r a x .  I I p o H 3 B e A 6 H  a H a A H 3  n o n y -  
u e H H b ix  p e 3 y A b T a T O B . T a  6 A . 3 .  P h c .  4 .  B  h  6 a .  2 .

y f l K  6 2 9 . 1 1 3 . 0 1 2 . 5 5 . 0 0 1 . 5
T a H re H L ^ H a n b H a n  A ^ c^ op M ai^ H H  h  c K o / ib w e H H e  n H e B M a T H M e c K o ß  

LUHHbl, K y n U O B  B .  M . «A ß T O M O Ö H A b H a H  n p O M b lU IA e H H O C T b » . 
1 9 7 0 ,  No 2 .

P a c c M O T p e H b i  B o n p o c b i  T e o p e T H u e c K o r o  h  9 K c n e p H M e H T a A b H O r o  
H C C A eA O B aH H ft K H H eM aT H K H  ABHJKeHHH n H e B M a T H H e C K O ß  U IH H bl 
n p H  K a u e H H H  e e  n o  T B e p A o ü  o n o p H o ß  n o ß e p x H O C T H . O n p e A e A e H b i
3 aBHCHMOcTH, x a p a ic T e p H 3 y io m H e  T a H reH U H aA bH yio  A e 4> op M au H io
u iH H b i, C M e iu e H H e  ö e r o B o ß  a o p o j k k h  n p o T e K T o p a  u iH H b i o t h o c h -  
T e A b H o  o ß o A a  h  c K O A b w e H H e  e e  O TH O C H T eA bH O  o n o p H o ß  n o ß e p x -  
HOCTH. P  H C. 4 .  B  H 6 A . 2 .

y f l K  6 2 9 . 1 1 3 . 0 0 1 . 4 :6 2 — 7 8 8 .1
3 K c n e p H M e H T a n b H o e  o n p e A e a e H M e  H e K O T o p b ix  n a p a M e T p o B  a ß -  

T O M O Ö H A eß H a  C T e H A e  O n p O K H  A bi B aH H H , A K C e H O B  n .  B. ,  H h -
k  a  h  a  P  o  b  B  C. ,  C e p r e e B  B . H . «A B T O M O Ö H A b H a n  n p o M b iu i -  
A e H H O C T b » , 1 9 7 0 ,  N s 2 .

H S A O M ceH a M eT O A H K a  h  p e 3 y A B T a T b i  o n p e A e A e H H H  H e K O T o p b ix  
n a p a M e T p o B  a B T O M o Ö H A e ß : y r n a  n o n e p e H H O ß  c T a T n u e c K o ß  y c T o ß -  
HHBOCTH, B bIC O TH O ß K O O P A H H aT bl U e H T p a  TH H teCTH , y m O B O H  JKeCT— 
k o c t h  H e c y m e ß  C H C T eM bi (p a M b i )  h  n o A ß e c K H ,  c  n o M o m b i o  c n e -  
A H a A L H o r o  C T e H A a  o n p o K H A b iß a H H H . T  a  6  a . 2  P h c . 2 .

y j l K  6 2 9 . 1 1 3 . 0 1 2 . 5 5 1 . 6 . 0 0 4 . 1 5

K  B o n p o c y  06 3KOHOM HM eCKOH 34)43eK TH B H O C T H  LLJHH T H n a  PV
H u i y H C K a n O .  H. ,  K p h u k o b B.  O . ,  P  a  r  h  m  o  b  C .  H . « A b -  
TOM O Ö H ALH aH  n p O M b llU A e H H O C T b » , 1 9 7 0 ,  N s 2 .

P a c c M O T p e H b i  M e T O A H u e c K H e  B o n p o c w  o n p e A e A e H H H  b k o h o m h -  
H e c K o ß  3c|)(4)eK T H B H O cT H  u i h h  P .  I I p e Ä A a r a e T C H  ( } ) o p M y A a  p a c n e T a  
c y M M a p H o r o  3 c })4 )e K T a  n p n  H c n o A b s o ß a H H H  u i h h  P .  I Ip H B e A e H b i 
O p H eH T H p O B O H H bie  A a H H b ie  SK O H O M H H eCK O rO  3C})4>eK Ta OT n p O H 3 -  
BO A C T B a h  n p H M e n e H H A  u i h h  P  a a h  M a c c o B b i x  r p y 3 0 B b i x  a B T O M o - 
ö H A e ß .  T  a  ö  A . 4 .  B  h  Ö a .  6.

y j l K  6 8 1 . 2 : 6 2 5 . 7 . 0 3 2 . 3 7

H M n y /ib C H b iß  H 3 M e p H T e A b  6 yK C O B a H H H . A ( j ) a H a c i e ß  B .  H. ,  
B a C b K O B C K H ß  A .  M . «A B T O M O Ö H A b H a a  n p O M b lU IA e H H O C T b » , 
1 9 7 0 ,  N o 2 .

I T p e A A a r a e T C fl  y c T p o ß c T B o  H M n y A b C H o r o  H 3 M e p H T e n n  Ö yK C O B a - 
HHH, K O T O p b lß  A a e T  B 0 3M 05 K H 0 C T b  H 3 M e p H T b  M a K C H M a A b H y iO  B e - 
JIH HHH y Ö yK C O B aH H H  n p H  B 3 aH M O A a ßC T B H H  AOpOJKHOTO nO IC P blT H Ä  
c  K O A e ca M H  a B T O M o ö H A e ß . P h c . 2 .

y j l K  6 2 9 , 1 1 3 : 6 2 1 . 9 .0 0 2 . 5 4 . 0 0 4 . 6 7 : 6 5 8 . 5

O n b iT  B H eA P eH H H  n n a H O B O -n p e A y n p e A H T e n b H o r o  p e M O H T a  n p n -  
CnO CO Ö JieH H H . H T H H  E . B , ,  P  b l  K  O B  H . IT. «A B T O M O Ö H A b H a Ä  
n p O M b lU IA e H H O C T b » , 1 9 7 0 ,  N s 2 .

O n H C b iB a e M a n  C H C T eM a h b a a c t c h  K O M n n eK C O M  o p r a H H 3 a u H 0 H -  
H b ix  h  T e x H H u e c K H x  M e p o n p H H T H ß  n o  y x o A y ,  H a A 3 0 p y  h  p e M O H T y  
n p H c n o c o ö A e H H ß .  H a H b i M eT O A b i h  p e K O M e H A a u ;H H . T  a  6  n .  3 .

YJIK 6 6 . 0 1 5 . 2 4 . 0 1 3

T e n n o o 6M eH  n p n  H a r p e B e  M e T a n n a  n o A  K O B H y h  u iT a M n ö B K y  
b  H a r p e s a T e A b H b i x  n e n a x  c  K H nnu^H M  c n o e M .  LU e  r  a  o  b  A .  B .,
K o 3 a o b A .  H. ,  B y ß H H K O B  B . IT. «A B T O M O Ö H A b H a H  n p O M b iu t -  
A e H H O C T b » , 1 9 7 0 ,  H  2 .

A H a A H 3 H p y e T c n  T e n A o o ß M e H  n p n  H a r p e B e  C T a n b H b ix  3 a r 0 T 0 B 0 K  
b  K H n H in e M  c A o e  a o  K O B O H H bix  T e M n e p a T y p .  C o n o c T a B A A e r c H  
H a r p e B  M eT a A A O B  b  K iin n iu e M  c A o e  c  H a r p e B O M  b  j k h a k h x  c p e A a x .  
T  a  6 a .  1 . P  h  c  . 5 . B  h  ö  A . 1 0 .

Y R K  6 2 1 . 7 7 7 : 6 6 9 — 4 9 3

O n p e A e n e H H e  y c H A H n  n p n  u iT a M n o B K e  o c e c H M M e T p H H H b ix  n o K o -  
BOK B 3 a K p b lT b lX  H O T K p b lT b lX  U J T a M n a X . f l  a  M  M  e  p  A . 3 .  « A ß T O -  
M o ß H J ib H a a  n p o M b in iA e H H O C T b » , 1 9 7 0 ,  N s 2 .

<E>opM yAa n o A y u e H a  a a h  o n p e A e A e H H H  y cH A H H  n p H  u iT a M n o B K e  
H a  o c H O B e  n p H H U H n a  M H H H M yM a n O A H o ß  S H e p r H H  A e c p o p M a u H H  
n p n  n o M o m H  B a p H a A H O H H b ix  M eT O A O B . T e o p e T H u e c K o e  p e i u e H H e  
n p o ß e p e H O  b  A a d o p a T o p H b i x  h  n p O H 3 B O A C T B e H H b ix  y cA O B H H X . I I o -  
r p e u iH O C T b  H e  n p e ß b i u i a e T  1 0  —  1 5 % .  P h c . 7.  B  h  ö  a . 3 .

Y A K  6 2 9 . 1 1 3 : 5 3 9 . 5 3 8

HccneAOBaHHe 3aBHCHM0CTH H3HOcoctomkocth rnjib3 uhahhapob 
ot M H K p o p e J ib e 4 > a  p a d o n e ß  n o ß e p x H O C T H . UI h  e  ß  a  e  p  K). r .,
J l e Ö e A H H C K H ß  T.  r., B y H r a  T . A . ,  T  y  t  h  h  M . E . « A b t o - 
M O Ö H A bH aH  n p O M b lU IA e H H O C T b » , 1 9 7 0 ,  N s 2 .

B  C T a T b e  H 3 A a ra iO T C H  p e 3 y A b T a T b i  S K c n e p H M e H T a A b H o r o  c p a ß -  
H H T e A b H O r o  H C C A eA O B aH H H  H 3H O CO CTO ßK O CTH  T H A b 3  U H AH H APOB : 
A B H r a T e A e ß  M - 4 1 2  b  3 a B H C H M o cT H  o t  M H K p o p e A b e c J ja  h x  p a ö o n e ß  
n o ß e p x H O C T H . ü p H B O A H T C H  M eT O A H K a  aH aA H T H H eC K O T O  p a c u e T a  
p e r y A H p H o r o  M H K p o p e A b e (J )a ,  c o 3 A a ß a e M o r o  c n o c o Ö o M  B H ö p a - • 
i j h o h h o t o  p a c K a T b iB a H H H . P h c . 3 .  B h ö a . 3.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



I l H e B M C i T M H e c K M e  r a f i K O B e p T b i

y f l a p n o r o  A e f t C T B M s i  c o K p a u j a i O T  

B p e M S I  c 6 o p O H H b l X  M 

p e M O H T H b l X  p a 6 o T

Ha p e M O H T H b i x  p a ö o T a x ,  K a n  n p a B m i o ,  no jio BH H a  n o j i e 3 H o r o  

p a Ö O H e r O  B p e M e H H  T p a T H T C S I H a  3 a B M H 4 M B a H M e  H O T B M H 4 M B a -  

H n e  r a e n  h 6 o j ito b .  M h o t o  B p e M e H H  H a  n o f l o Ö H b ie  o n e p a u M M  

p a c x o f ly e T c s  h n p n  o 6 b i 4 H b i x  c 6 o p o 4 H b ix  h f l e M O H T a s x H b i x  

p a 6 o T a x .

M o m H b i e  n H e B M a T H H e cK H e  M M n y /ib c H b ie  r a f i x o B e p T b i  3H a 4 H- 
T e n b H O  c o x p a i f l a i O T  B p e M s t  B binoJiH eH M Si T a x n x  o n e p a u M M .

M o ^ e n b  r a M K O B e p T a  p , n a  6 o ü t o b  J i i o 6 o r o  

A H a M e T p a

c D n p M a  A T J 1 A C  K O I 1 K O  n p e f l/ ia r a e T  l u h p o x h m  a c c o p T M M e H T  

H M n y / ib C H b ix  r a Ü K O B e p T O B  f ln s i 6 o i i t o b  f lM a M e T p o M  o t  6 flo  
3 2  m m .  B c e  M O f le / iH  r a n x o B e p T O B  c H a 6 > x e H b i M o m ,H b iM n  a b h -  
r a T e n b m m  p o T o p H o r o  TH na . K p yT SH flH M  M O M e H T  flBM raTe/isi 

b o  B p e M B  M M n y n b C H o r o  T a x T a  M H o r o x p a T H O  B 0 3 p a c T a e T .  O t -  

c y T C T B u e  o 6 p a T H o f l  n o f l a x n  f le / ia e T  p a ö o T y  c r a n x o B e p T O M  

y f lO Ö H O ü  f ln s i o n e p a T o p a .  K p o M e  t o t o , M 3 ro TO B / i$ ieT cs i y B e s iM -  

H e H H a si M O f le n b  f ln s i S o n T O B b ix  c o e f lH H e H M M  c r a M x a M H  u iM p n -  

H O M  f lO  1 4 5  M M .

ü p e A n a ra io Tc s i A&a Twna raHKOBepTOB 
c o A H o y A a p H U M  mjim  A B y x y A a p H U M  MexaHM3MOM

riO M M M O  f l B M T a T e n S l, O f lH O T a X T H b IM  M 6 X a H M 3 M  C O C T O H T  T O n b X O  

H 3  H e T b i p e x  f l B H S K y m n x c a  f l e T a n e f i .  T a f i x o B e p T b i  3 t o t o  T H n a  

p a 3 B H B a i O T  O flM H  Ö O n b lU O M  X p y T S IIf lM M  M M n y n b C  H a  O flM H  0 6 0 -  

p o T  p o T o p a  h p a 6 o T a i O T  b p e s x n M e  o t  1 0  a o  1 7  H M n y / ib c o B  

B c e x y H f l y .  O h m  x o p o i u o  H C n o s ib 3 y iO T C s i  f ln s i x p e n n e H M S i  6 o /ib -  
L llM H C TB a  TM TIO B  S X e C TX M X  C O e flM H e H M M .

M e x a H H 3 M  M M e e T  n e p e f lH M M  h  o 6 p a T H b if i  x o f l .  K p y T S H flM M  

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

Ö O J lT b l C B b lC O X M M  X p y T S im M M  M O M e H T O M  M 3 a T 5 irM B a T b  H O B b IM  

6 o n T  f l o  t o h h o  y c T a H O B j i e H H o r o  n p e f l e n a  3 a Ts i> x x M .

M o a e jin  raflKOBepTOB h h x  TexH H iecKaH  
xapaKTepHCTHKa

A B y x y A a p H b i e  r a M K O B e p t b i

B ra w x o B e p T a x  f lB y xT a xT H o ro  THna A B M raTenb  p a 6 o T a e T  
c 6oT ie e  B b ic o x o n  c x o p o c T b io ,  M H CTpyM eHT  co 3 fla e T  flßa  6 o n e e  
c/ ia6b ix  xpyTSHflMX M M n yn b c a  3a  oam h  o 6 o p o T  h  p a 6 o T a e T  
b  p e s x n M e  o t  3 0  f lo  4 5  M M nynbC O B  b  ce x yH fly .  T a x o e  fleMCTBMe 
siBJisieTCsi p auM O H an b H b iM  flnsi MOHTasxHbix p a6 o T . ß B y xT a x T H b ie  
ra n x o B e p T b i o t h o c s i t c s i  k  yH M B e p ca n b H b iM  M H CTpyM eHTdM  h  

o c o 6 e H H O  yflO Ö Hbi flnsi p a ö o T b i c  tmöxmmm coeflUHeHMsiMM .

HanMeHOBamie
T H n a

MaKCHMaabHUfl 
ÄHaMejp 6ojrra

B M M

M h cjio  yaa-
pOB B MUH

Bec
B KZ

OflHoyflapHbie
MOÄea«:

1,45M 054 6 1000
M 14 8 1 000 1,6
M 24 10 953 2 ,4
M  34 12 750 2 ,9
M 44 16 700 3 ,8
M 64 32 600 7 ,9

ÄByxyÄapHwe
Moaejin:

2 800 1 ,9M 11 10
M 25 16 1950 4,1
M 31 19 1 850 5 ,0
M  43 22 1 870 • 10,0

yBejinqeHHan 
Moaeab raftKO-

36 ,0BepTa M 41 
yaapHoro Aeft-

145
(rafiKa)

880

CTBHH

3anpocbi Ha npocnexrw h kx kosimm npocxM HanpaensiTb no aftpeey: Mocxaa, K-31, 
Ky3Hei(KHH moct, 12.
OTflen npoMbiuineHHbix xatanorOB IT1HTB CCCP (Ten. 220-78-51) B/O «BHeuiToprpexnaMa»

ATLAS COPCO AB, S-10523 STOCKHOLM, SWEDEN

J h l a s C o p c o
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f ln 3enb V8 cepMM 801 

MOU4HOCTbio 277 n.c.y

BbinyCKOeMblM CjDMpMOM

BPMTMLU JIEMJIAHfl

BoCbMMmiJIMHflpOBblB V -o 6 p a 3 H b lB  flM 3 e /lb ( M3rOTOB/ieHHblB 
M O Ö M jibH oro T p a H cn o p T a  n n p oM biu jn eH H bix  u e n e f i .  B n a r o fla p a  
B e ca  3HaHMTe/ibHO S b iw e , HeM y f lp y rw x  A H 3 en efl n o f lo Ö H o r o  Tuna 

n p n  hmskom MMC/ie o ö o p o T O B .  06cny)K M B aH M e e r o  n p n  r e x y m e M  
3 e n »  V 8  c e p u H  801 b reneH M e flA M T en bH oro  c p o « a  c/iyjK Ö bi.

Z lononH M T enbH bie CBefleHMB n o  AanH O M y AH 3 e n » o , a r a x w e  n o  
m o w h o  nonyH M Tb o t  H a iu e ro  O r A e n a  rex H M n ecK oro  o 6 cny>KMBaHMfl.

aHr/iMMCKoB cfju pM oB  BpMTMui SleBnaH A , n p e A H a 3 H aueH  A n a  aBTO- 
paAMOHaAbHOfi KOHCTpyK4 MM A M 3en a, e r o  M om HOCTb Ha eAMHMLiy 
f lk ia e n b  o 6 n aA aeT  cn ocoÖ H O C T b io  c o 3 A a ß a T b  B bicoK nB  m o m b h t  
peM O H T e n p o c T o e .  3 t m m  o 6 ecn eH M B a eT ca  HaAe>KHab p a 6 oT a  a h -

ApyrwM AH3en£M npoM3BOACTBa (JJnpMbi B P H T W U  J lE P l/lA H fl,

n o K a 3 a ie ^ H
DIN
70020

DIN 6270
(H en p epb iB H b ift

pG>KHM)

MOLUHOCTb B A .  C........................................................................ 227 201
M hC-UO OÖOpOTOB B M H H y T y .............................................. 2600 2200
K pyT fliU H fi MOMeHT b  k T c I m  npH  14Ü0 O Ö lM U H 88,6 70,8

m i j i l

OTfleneHHe cneî HanbHux npoAyKTOB

SPECIAL PRODUCTS DIVISION 
Leyland, Lancashire, AHiuma, Te^eTann: 67 65 5 .

3anpocbi Ha npocneKTU h  h x  Konnn npocHM H a n p a e n s iT b  no aApecy: MocKBa, K-31, K y 3H e i^K H B  moct, 12.

OTAen npoMbiuineHHbix KatanoroB rflHTB CCCP (Ten. 220-78-51). B;0  «BHELUTOPrPEKJlAMA».
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U ,e H a  4 0  K o n . H h ä c k c  7 0 0 0 3

P accH M T aH bi H a A o n r y io , 6 e 3 y n p e H H y io  

p a 6 o T y  h  k  TOM y )Ke K pacH Bbi

r p y 3 0 B 0 H  aBTOMOÖHJlb ZUK A-13
ABTO/y\o6Mjib npeflHa3HaneH flnsi nepeB03Kn caMbix pasnnnHbix rpy30B BecoM flo  9 0 0  Kr. H aw - 

6onbLuasi acpcp'eKTMBHasi MOiflHoCTb flBssraiensi 70  n. c. no3BonsieT flocTHHb omsmHbix noKa3aTenefi npn 
nepeB03Ke, a la x w e  oöecnetHBaeT xopoinee ycKopeHne, B03M0>KH0CTb nerKoro xofla Ha noflieMax h 
cpeflHK>K> cKopocTb 90  km/h. ABioMo6Mnb Z U K  A -1 3  Mcnonb3yeTcsi, rnaBHbiM o6pa30M, flnsi nepeB03KM, 
3aroroBMTenbHbix TÖBapoB ToproBoil ceTM. KoHCTpyKflHsi 3Toro aBTOMOÖwnsi coBpeMeHHa m npoMHa.

ABTo4>yproH ZUK A-06
3 t o t  aBTOMOÖMnb siBnsieTcsi MOflMcfiMKaflMeit r p y 3 o a o r o  aBT O M o6nnsi Z U K  A -13 .

K y 3 0 B  THna rp y p ro H  c  xo p o u iM M H  ynnoTHeHMsiMM  npe flH a3H aneH  flnsi n ep eB 03K M  
LUTyHHbix rp y 3 0 B ,  T peöy iotflM X  npeflOxpaH eH M Si o t  nb inn  h flo>Kflsi. r io rp y 3 K a  m Bbi- 
rp y 3 K a  ocym ecT B n siio rc s i TaKm e n e p e 3  f lo n o n H m e n b H y io  ö o K O B y io  flßepb. 3 to t  
aBTOM OÖMnb M o w e r  H3roTOBnsiTbcsi c  o k h a m h  b  3 a rp y 3 0 H H 0 M  noM em eH H H . Xo flO B b ie  
KanecTBa  aBT oepyproH a  Te w e . m t o  y  r p y 3 0 B o r o  aB T O M oön n  si Z U K  A -13 .

r p y 3 0 B 0 Ö  aBTOMOÖHJlb ZUK A-ll
A B T O M o 6 n n b  siBnsieTcn ycoBeputeH CTBO BaH H ofi M O flen b io  aBTOMOÖwnsi Z U K  A -03 . 

y  H e ro  OTKpbiTasi ö o p T O B an  nna rcp op M a , m o  n o3B on sieT  yßensiHMTb n o n e 3 H y io  n n o -  
iflaflb  flnsi rp y 3 a , K y 3 o a  H eC KonbKO  npnnoflHsiT , m o ö b i yHnm o>KHTb BbieMKH flnsi 
K on ec . B n a ro f la p s i 3TOM y n no ifla flb  K y3 0 B a  yBenMHMBaeTCsi h 3 a rp y 3 K a  ynpom aeT csi.
A B TO M O Ö H nb  n pe flH a3H aneH  flnsi n ep eB 0 3 K M  tiJTyMHbix rp y 3 0 B , su m m k o b  m f law e  cb in y - 
m m x  M a T e p n a n o B  B e c o M  flo  9 5 0  Kr.

ÜOlKapHblH aBTOMOÖHJlb Z U K - 1 4

3 i o i  a B T O M o ö s i n b  c n y s K M i  f l n s i  n M K B H f l a U M M  n o w a p o s  s k m a k h m m  x n M s m e C K M M H  

c p e f l C T B a M M  M 3  ö a n a ,  a  T a K S K e  B O f l o f i ,  n o f l B O f l M M o ü  o t  e o f l o n p o B O f l H o f i  c e T H  nnn 
f l p y r o r o  M C T O H H M K a .  B K y 3 0 B e  n p e f l y c M O T p e H O  n p o T H B o n o w a p H o e  o 6 o p y f l O B a H n e  

m i p e x M e c T H o e  O T f l e n e H k i e  f l n s i  K O M a H f l b i .  C o o T B e T C T B y i o m e e  3 < p c p e K T H B H o e  C H a p s i -  

> K e H n e ,  M a H O B p e H H O C T b  h  C K o p o c T b  a B T O M o 6 n n s i  r O B o p s i T  o  B b i c o K M X  K a n e c T B a x  

3 T O H  M O f l e n M .

K a m f lb iH  a B T O M o ö n n b ,  n p e f ln a r a e M b iü  

oö te flM H eH M eM  P O L -M O T  oTAMnaeTCsi 
ö o n b u i o M  n p o H H O C T b i o  w p a c C M M T B H  H a  
A n H T e n b H b iH  c p o K  c n y jK Ö b i b  c a M b i x  H e - 

ö n a ro n p M S iT H b ix  y c n o s n s ix .

3 a n p o c b i  H a  n p o c n e K T b i h  h x  K o n n n  

n p o c H M  H a n p a B n s iT b  n o  a f lp e c y :  M o c K B a ,  

K -3 1 , K y 3 H e u K H M  m o c t ,  12 . O f l e n  n p o -  
M b iLb n e H H b ix  K a T a n o r o B  m H T B  C C C P  (Ten.

2 2 0 -7 8 -5 1 ) .  B /O  «B H E L U T O P rP E K J lA M A »

n O J I b -M O T  
B a p u ia B a ,  y n . C T a n H H rp a f lC K a ,  2 3  

F lo n b iu a

Exporters

Foreign Trode Enterprise to< Automotive 

Industry

POL-MOT
W arszaw a Stalm gradzka 23 P O lA N D
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