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H e K O TO p b ie  BOnpOCbl nOBblllieHMSI SKOHOMMWeCKOM 3Cf)$eKTMBHOCTM 

p a Ö O T H H CTH TyTO B  OTpdCflM

( ß  n o p n d K e  o ö c y M d e n u n )

K a H f l .  3 K O H .  H a y K  H . K . K O H A J IO C

MHHMCTepCTBO dBTOMoCM/lbHOH üpOMblUJ/ieHHOCTM

B A E B H T O H  n s T H J i e T K e  c  e e  M a c i u T a 6 H H M n  3kohomhh6ckhmh 
aan a ia M H  6 o p b 6 a  3a  B u c o K y io  scjitJieKTHBHOCTb npoH3BOACTBa 

CTaHOBHTCH OCHOBOH COUHajIHCTHHeCKOrO X03HHCTB0B3HHH. A/IH  
aocTHJKeHHH B b icoK o fl 3 ({i(})eKTHBHocTH  r jia B H y io  p o jib  H rp ae T  Ha- 
ym o-TexHHqecKHH n p o r p e c c .  T e M n  H a y m io -T e x u m e c K o ro  n p o rp e c -  
ca b O Tpacjin  b o  M H oroM  33BHCHT o t  yp oB H a  TexH H necK oft BOOpy- 
KeHHOCTH 33B 0A0B  h H ayH H oro  n oTeH U H a jia  O TpacJieBbix HaynHO- 
HccjieaoBaTejibCKHX n oA p a3 A e jieH H H , K O Topu ft, b cbo io  o n e p e flb , 
xapaKTepH3yeTCH HHCJieHHOCTbio h  KBajiH(})HKau.HeH n a y n H u x  p a - 
6othhkob, KOJinaecTBOM n xanecTBO M  cpeACTB H ayH H oro  T p y f la  h 
cyMMofi n a K on jie iiH b ix  3HaiiHH.

3a ACBflTyio naTHJieTKy npoß jieM u  TexHHuecKOö BOopyaceHHOCTH 
Haymoro Tp yfla , a TaKm e B onpocu , CBH3aHHue c opraHH3auHeft, 
3KOHOMHKOH H CTHMyjIHpOBaHHeM paÖOT HayqHbix noflpa3flejieHHH 
OTpacjin, ym e  ce flqac  c r a j i H  nepBOCTenenHUMH. X o th  b nocjieflH ee 
apeMa npoBOflHTca ßojibniHe paöOTU no coBepmeHCTBOBaHHio n j i a -  

HHpoBaHHH HayqHbix HccjieflOBaHHÖ n o coß o  ßojibu ioe BHHMaHne 
o6pameHO Ha opraHH3annio pa6oT  oT pac jieB u x  HHCTHTyTOB, oflHa- 
KO HeKOTOpbie MeTOflbI njiaHHpOBaHHH H CTHMyjinpOBaHHH paÖOT 
orpacaeBbix HayHHHX opraHH3au.HH cefinac ym e  He h o ch t to h  a x -  

THBHOH <J)OpMU, KOTOpaH MOTJia 6bl CIIOCOÖCTBOBaTb nOBbimeHHlO 
3^nj)eKTHBHOCTH h'x pa6oTH , h TpeöyiOT CBoero yTomieHHH.

BojibuiHe TpyflHOCTH njiaHHpoBaHHa pa6oT  HayHHO-HccjieflOBa- 
TejibCKHX opraHH3auHH 3aKjnoqaioTCH b  t o m , hto  MHorne paöoTbi, 
npoBOflHMbie h m h , h o cht  peKOMeHflaTeflbHbiö xapaKTep Kax no pe- 
3yabTaTy, T a x  h  no BpeMeHH. K p oM e Toro , TpyflHOCTH ycyryÖJin- 
BTca npocTUM nepeHeceHHeM npHHiiHnoB njiaHHpOBaHHH h oneHKH 
jeaiejibHocTH, cym ecTByiom HX b ccjiepe M aTepuajibHoro npoH3BOA- 
ciBa, Ha njiaHnpoBaHHe h oueHKy paöoTbi HaynHwx noflpa3 fle jie-
Hffl.

C B o e o 6 p a 3 H U M  3 a T p y f l H e H H e M  b  c y u i e c T B y i o u i e f t  c n c T e M e  n j i a -  

BH pO B aH H H  H B J IH e T C H  y B H 3 K 3  n p O B e f l e H H H  H e O Ö X O f l H M b l X  H aynH bix

pa3pa6oTOK c  BbifleaeHHeM cpeflCTB Ha h x  ocym ecTBjieHHe. ü p o Ö J i e -  

m u  njiaHHpOBaHHH h opraHH3anHH paÖOT iiayHHO-HccjieflOBaTejib- 
ckh x  noflpa3flejieHHft MHoronjiaHOBbie h  He M oryT, b h ä h m o , o rpa - 
HHHHTbCH KaKHM-JIHÖO nepeHHeM B CHJiy TOTO, HTO CaM 9T0T npo- 
necc MHorocTyneHHaTbin h pa3HocTopoHHHÜ.

B ceH TH Ö pe 1968 r .  L1,K KI3CC h C obctom  M h h h c tp o b  CCCP 
ö u jio  npHHHTO nocTaHOBJieHHe « O  M eponpH H TH H x n o  noB biu ieH H io 
3(j)lpeKTHBHOCTH paÖ O TH  HayHHblX OpraHH33U.HH H yCKOpeHHK) HC- 
n0Jlb30B3HHa B HapOflHOM X03HHCTBe flOCTHJKeHHH H ayKH  H TCXHH- 
k h », K O T op oe  no-HOBOMy nocTaBH Jio B o n p o c  oueHKH paÖOTbi Ha- 
yHHO-HccjieflOBaTeabCKHX opraH H 3aiiH H . E cjih  ä o  B u x o A a  yx a 3 a H - 
H o ro  nocTaHOBJieHHa npeH M ym ecTB eH H o o u e iiH B a jia cb  s iji^ eK TH B - 
HOCTb oT fle jib H b ix  TeM , t o  b  H acTO H iuee B peM a, K p oM e S T o ro , c jie -  
f ly e T  OIieHHBaTb 34>4>eKTHBHOCTb paÖ O TH  B UejIOM B c ex  CJiyiKÖ H a- 
yn H o ro  noApa3ACJieH H a. B CBeTe s t o t o  C T p yK T yp a  O T p a c jieB b ix  
HHCTHTyTOB H HanpHBAeHHOCTb njiaHOB HX paÖOT ÄOflJKHbl 6bITb 
cym ecTBeH H O  H3MeHeHU. B H a c T o a u ie e  BpeMH H eo ö x o flH M a  y3 K a a  
cneu,HajiH3an,HH HHCTHTyTOB O Tpac jin , h to  H BJiaeTca ochobhum  hc- 
tohhhkom  noBbmieHHH 3(JxJ)eKTHBH0CTH hx  p a ß oT . B eccn op H O , HTO 
T o a b K o  neTK o B b ipa jK eH H aa cneu.HajiH3aH.HH H ayH H oro  n o A p a 3 A e jie -  
HHH A a e T  B03M0>KH0CTb GbICTpO H aK anjIH BaTb 3H3HHH B H3ÖpaHHOfi 
oöJ iacTH  fleaTejibHOCTH, n o3B O jiaeT  noBUCHTb n potjieccH O H a jib H yio  
3aH H TepecoB 3H H ocTb  H ccjieA O B aT e jia  b  CBoeft p a ö o T e  h b K op oT K n e  
cpoKH  O T p a6 oT aT b  H eo 6 x o A H M u e  cpeAC TBa H ayH H oro  T p y A a .

Y 3 k o  cneu.HajiH3HpoBaHHbiH HHiKeHep, oß jiaÄ aa  rjiy6oxHM H 3Ha- 
HHHMH B  CBOeÖ OÖjiaCTH paÖOTbl, H3XOÄHT CaMbie OnTHMajIbHbie 
TexHHHecKne peineHHH 3aÄan, B03HHKaioiuHx nepeA  h h m  b  n p ou ec
ce pa3paÖ0TKH h  k  TOMy m e b caMbie KopoTKHe cpoKH. E r o  npo- 
(fieccHOHaAbHaH 33HHTepecoBaHHOCTb TpeßyeT yrjiyöJieHHH n o jiy - 
HeHHblX HM 3H3HHÜ, a 3TO BefleT K 33HHTepeCOBaHHOCTH HHmeHepa 
(yn eH o ro ) b  CBoeft p a 6 o re  h ycHJieHHio e ro  OTBeTCTBeHHocTH 3 a  

Hee.

B O J I O r O i l C K A S I  

o 6 j i a c T H a  C 5 ,u y Q i e K a  

HM. 11. 3 . :‘ K !'H a
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2 ABTOMOÖHJlbHan npOMbllUJieHHOCTb JVs 8, 1972 r.

B y3K0 cneu.HajiH3HpoBaHHux opraHH3auHHX Jierxo coBMecTHTb 
HHTepecbi OÄHoro HccjieAOBaTejw c a a u a ie ü , nocTaBJieHHoft nepeA 
HayqHbiM noApa3AeAenHeM.

4eTKan cneuHaAH3auHH HccAeAOBaTe.ibCKHx noApa3AejieHHM b
OTpaCJIH n03BOAHeT nOAHOCTbK) HAH tlOBTH nOAHOCTblO HCKAIOHHTb 
AyöAHpoBaHHe h napaAAeAH3M b p aöoT e nepcoHana jiaöopaTopH fi 
HHCTHTyTa.

K a K  nOKa3aA aHaAH3, AAH aBTOMOÖHAbHOH npOMbHUAeHHOCTH 
cneu,HaAH3au,HH HHCTHTyTOB no npeAMeTHOMy npH3HaKy opraHH- 
3au.HH HBJiaeTCH caM oii onTHMaubHOH (K T H A M , r. HeAHÖHHCK; 
y H H T IT H M A L lI ,  r. VAbHHOBCKj (JjHAHaa H H H TaB TO npoM a, 
r. M hhck) .

3aK0imeHHbiü uhka p a 6 oT b s th x  opraHH33UHHX, oxBaTUBaio- 
IAHH nOHCK, KOHCTpyKTOpCKyK) pa3pa60TKy, H3rOTOBAeHHe H3ÄGAHH 
B M&TBAAB H BHBApOHHB Ha 3aB0A3X OTpaCAH, n03B0AHA nOAyHHTb 
3IiaHHTeAbHbIH 3Cp(peKT OT paÖOTbl B Ha3B3HHbIX HHCTHTyTaX (3 —  
6  p y 6 . Ha 1 p y 6 . 3 aTp a T ). K p oM e t o to ,  OAHOBpeMeHHo c noBum e- 
HHeM ypoBHH cneu,HaAH3au,HH coKpamaeTCH o 6 ui.ee hhcao paapaöa- 
THBaeMHX TeM, HTO HBAHeTCH CAeACTBHeM AHKBHAaUHH MeAKHX 
TeM h opHeHTanneH HHCTHTyTOB Ha BbinoAneHHe rjiaBHoft, onpeAe- 
AHlOmeH HX npO(j)HAb, 33ÄaHH.

H eoöxoAHM O noBbimaTb ypOBeHb cneu.HaAH3au.HH HayuHbix op- 
raHH3auHH, h to  cAeAyeT ocymecTBHTb nyTeM BBeACHHH cTHMyAH-
pyiOUtHX yCAOBHH pa3BHTHH CneUHaAH38UHH KaK B CHCTeMe IlAa- 
HHpoBaHHH, TaK h b CHCTeMe MaTepHaAbHoro noompeHHH.

O ä h h m  H3 TaKHx ycAOBHH MosceT CAyjKHTb BBeAeHHe nAaHHpye- 
MOTO K03(j)((lHUHeHTa 3(p(peKTHBH0CTH, HBAHKHUeTOCH KOHUeHTpHpO- 
BaHHbiM noKa3aTeAeM paöoT U  H ayrao ft opraHH3auHH.

H anöo A ee npaBHAbHyio oueHKy AeHTeAbHOCTH HHCTHTyTa mojkho 
A aTb npH aHaAH3e 3(])()>eKTHBH0CTH TeMaTHKH, npHBeAeHHOH K 3a- 
TpaTaM  no Heft, a TaKm e stjxfeKTHBHOCTH roAOBoro nAaHa BHeApe- 
hhh. TaKHM  o6pa30M, yTBepjKAaeMbiü noKa3aTeAb sipcpeKTHBHOCTH, 
npeACTaBAHIOUTHH COÖOH OTHOCHTeAbHyiO BeAHHHHy, ÄOAJKeH onpe- 
AeAHTbCH no pa6oTaM , BHeApeHHbiM b np0H3B0ACTB0 B nAaHHpye- 
MOM TOÄy, KaK OTHOUieHHe CyMMbl SKOHOMHHeCKOH 3(p(J)eKTHBH0CTH 
B pyÖAHX, noAynaeMOH o t  BHeApeHHH s th x  paöoT, ko BceM 3aTpa- 
TaM  H HCTHTyTa 3 a to ä.

OneHb Bä%HO to ,  h to  b 3 tom  noKa3aTeAe cx o a h tc h  Aßa Bam- 
HeHuinx (j)aKTopa —  o 6 T>eM BHeApeHHH h pa3M ep s ^ ^ c k th b h o c th . 
BHeApeHHe p a öoT  HBAHeTCH Han6oA ee  HacymHOH sauanefi K axA O - 
ro  H H H . O äH 3ko HyacHO OTAaßaTb npeHMymecTBo (n p n  BHeApe
HHH) 3<jxJ)eKTHBHbiM paöoTaM , coKpam aiomHM  3aTpaTU TpyAa, a h 
öo  cn oco 6 cTByiom,HM skohom hh npon iA oro  TpyAa. BAaroAapH  3 to -  
My nOKa3aTeAK5 nOHBAHeTCH B03M0)KH0CTb npHBeCTH B AeÜCTBHe 
SKOHOMHHecKne pbm arn, CTHMyAbi. Pa3pa6oTKH, He A aiom u e 3aMeT- 
HOTO SKOHOMHHeCKOTO SCjXpeKTa, epOKH OKynaeMOCTH KOTOpUX Bbl- 
u ie HopMaTHBHHX, 6 yA yT  He TOAbKO CHHataTb ypoßeHb MaTepHaAb
H oro CTHMyAHpOB3HHH, HO H OTpHUHTeAbHO BAHHTb Ha OUeHKy Ae- 
HTeAbHOCTH HayHHO-HCCAeAOBaTeAbCKHX OpraHH3aUHH, C03AaK)UlHX 
HX.

Y neT  npH onpeAeAeHHH K03i}><i>HUHeHTa 3<j><j)eKTHBH0CTH Bcex 3a- 
TpaT HHCTHTyTa b Texym eM  roAy AouaceH coAeflcTBOBaTb cHHace- 
hhk) yAeAbH oro Beca p a 6 oT, He AaioiUHx 3<JxJ>eKTa, coxpam eHHio 
3aqacTyro npe3MepH0 pa3AyTH x u ith to b  BcnoMoraTeAbHbix h 0 6 - 
cAyacHBaiomHx noApa3AeAeHHH.

ilyM aeTCH, HTO nOKa3aTeAb 3(j)(J)eKTHBH0CTH B 3T0H CBH3H HB
AHeTCH BecbMa BaacHbiM h 3acAyacHBaeT cooTBeTCTByiom ero bhh- 
MaHHH. IlAaHOBbie K03(j)(j}HUHeHTbi 3())(j)eKTHBHOcTH 6 yA yT  xapaK- 
TepH30BaTb SKOHOMHnecKoe coAepacaHHe yTBepm AaeM oro nAaHa.

ITpeÄnoAaraeM bie H3MeHeHHH b CHCTeMe nAaHHpoBBHHH HayuHo- 
HCCAeAOBaTeAbCKHX, npOeKTHO-KOHCTpyKTOpCKHX H TeXHOAOrHHe- 
CKHX paÖOT Tpe6 yiOT BHeceHHH COOTBeTCTByiOmHX H3MeHeHHH H B 
CHCTeMy (|)HHaHCHpOBaHHH.

BaaCHUM BOnpOCOM B CHCTeMe cjlHHaHCHpOBaHHH HBAHeTCH pa3- 
paöoTKa npHHUHnoB o6pa30BaHHH ueHTpaAH30B3HHoro OTpacAeBO- 
ro  (|)OHÄa pa3BHTHH HayKH H TeXHHKH (H O P ) .

B aBTOMOÖHAbHOH npOMblUIAeHHOCTH, KaK noKa3aAH paCHeTbl, 
sKOHOMHnecKH öoA ee  ueAecoo6pa3H o o6pa30BbmaTb ueHTpaaH3 0 -
B3HHHH (J)OHÄ P33BHTHH HayKH H TeXHHKH 3a CHeT OTHHCAeHHH OT 
ce6ecT0HM0CTH npoAyKUHH npeAnpHHTHÖ, ho  AeAaTb sto  H eoöxo- 
ä h m o  Ha npHHUHnnaAbHo hoboh  ocHOBe.

H 3 UeHTpaAH30B3HH0r0 (j)OHAa p33BHTHH HayKH H TeXHHKH, KaK 
npaBHAO, AOAHCHbl (J)HHaHCHpOBaTbCH Bce BHÄbl paÖOT, npOBOAH- 
MUX HHCTHTyraMH, HO BblAeAeHHe CpeACTB AOAHCHO npOHCXOÄHTb 
TOAbKO B aApeC 3aK33HHKa.

OHHaHCHpOBaHHe nOHCKOBblX H HHHUHaTHBHblX HayHHO-HCCAeAO
BaTeAbCKHX pa6oT, b h a h m o , ueAecoo6pa3HO ocymecTBAHTb 3a cneT 
öioAHceTHbix accHrHOBaHHH. Pa3M ep s t h x  pacxoAOB AOAaceH öbiTb 
HHÄHBHAyaAbHO yCTHHOBAeH AAH KaHCÄOfi OpraHH33UHH.

HeMaAOBaacHyra pOAb b yAynmeHHH KanecTBa h noBumeHHH 3<j)- 
4>eKTHBH0CTH p a 6 0 T HayHHO-HCCAeAOBaTeAbCKHX H npoeKTHo-KOH-

CTpyKTOpCKHX OpraHH33UHH HM eeT CHCTeMa M aTep H aA bH oro  CTHMy- 
AHpoBaHHH. ripeACTaBAH eTCH  u eA eco o6 p a 3 H H M  BBeAeHHe Tpex 
())OHAOB M aT ep H aA b H oro  CTHMyAHpOBaHHH:

а )  (})o h ä  M aT ep H aA b H oro  n oom peH H H  ( O M I 1 ) ;
б )  (pOHÄ C0UH 3AbH 0-KyAbTypH bIX  MepOnpHHTHH H HCHAHIUHOFO 

CTpoHTeAbCTBa (<E>CKM );
B) (J)OHÄ P33BHTHH OpraHH33UHH ( O P ) ,  BKAtOH3H HHB3AK)THyK) 

nacTb.
OcHOBHbIM HCTOHHHKOM 0Öpa30BaHHH (j)OHAOB SKOHOMHHeCKOrO 

CTHMyAHpOBaHHH HBAHIOTCH nAaHOBbie OTHHCAeHHH, KOTOpbie OÖpa- 
3yiOTCH OT 4>aKTHHeCK0H 3K0H0MHUeCK0H 3(Jj(J)eKTHBH0CTH, nOAyHeH- 
HOH HapOÄHbIM X03HHCTB0M c  BHeApeHHeM pe3 yA b T aT 0 B  pa6oT Ha- 
yH H ofi opraH H 3auH H .

FIOMHMO naaHOBblX OTHHCAeHHH B (flOHÄbl 3KOHOMHHeCKOFO CTH
MyAHpOBaHHH CAeAyeT 3anHCAHTb TaKace HeKOTopbie Apyrne no- 
CTynAeHHH, HBAHIOmHeCH pe3yAbTaT0M AeHTeAbHOCTH OTAeAbHblX 
H H H  h a h  F IK O . HanpHM ep, b  4 )o h ä  MaTepHaAbHoro noompeHHH 
3aHHCAHK)TCH npeMHH, nOAyHCHHblC 3a KOHKypCHbie npOeKTbl H pa3- 
pa6oTKH. yKa3aHHbie cpeACTBa HcnoAb3yioTCH ä a h  npeMHpoßaHHH 
ynacTHHKOB AaHHbix pa3pa6oTOK. nocTynAeH H H  b  HiiocTpaHHofl 
B3AK)Te OT npOAaHCH AHUeH3HH Ha H306peTeHHH, C03AaHHUe B 
H H H  HAH n K O ,  ÄOAJKHbl 3aHHCAHTbCH nOAHOCTblO B l))0HÄ p33BH- 
THH OpraHH3aUHH H HCn0Ab30B3TbCH Ha npHOÖpeTeHHe HayHHOro 
OÖOpyAOBaHHH.

n ocT yn A eH H H  b  coB eTC K o ii B aA ioT e  ä o a j k h h , b h a h m o , nacTHHHO 
HanpaBAHTbCH B (})OHA p33BHTHH, a HaCTHHHO —  B ^>OHÄ MaTepH- 
a A b H oro  noom peH H H  ä a h  B b in A a ™  npeMHH coTpyAH H K aM , ynacT- 
BoßaBm HM  b  p a 3 p a 6 o T K e  TeMbi, Ha KOTopyio n p o A a H a  AHueH3HH.

ZlonoAH H TeAbH biM  HCTOHHHKOM nonoAHeHHH CpeACTB (flOHAa pa3- 
BHTHH OpraHH33UHH MOHCeT CAyJKHTb BbipyHKa OT peaAH3aUHH H3- 
A H m H ero  h  H eH y jK H oro  oöopyA O B aH H H , K O Topan  ueAHKOM 3aqHc- 
AHeTCH b  (jiOHA pa3BHTHH h  H cnoAb3yeTCH  Ha n pH o6peTeH H e HOBO- 
r o  oöopyAO B aH H H , n p n 6 o p o B  h  M aTepnaAO B.

P acqeT nuaHOBbix OTHHCAeHHH BbinoAHHeTCH pa3paö0THHK0M 
coBM ecTHO c  npeAnpH H TH eM , Ha k o t o p o m  BHeApneTCH pa3 pa6o m , 
Aaiom aH C H H Ä en n e ce6ecTOHMOCTH n poAyK U H H  h a h  yBeAHaeHHe 
oß-beM a npoH3BOACTBa.

06pa30BaHHUe (J)OHAbI SKOHOMmeCKOrO CTHMyAHpOBaHHH HC- 
noAb3yiOTCH Ha nyjKAbi opraHH3auHH, a TaKm e Ha noompeHHe qjie- 
HOB KOAAeKTHBa.

O o h ä  M aT ep H aA b H oro  noom peH H H  HanpaBAHeTCH Ha npeMHpoBa- 
HHe pa6oTHHKOB 3a  Bb inoAH eH ne nAaH a  (T eM U , s T a n u  paßoTH), 
Ha eAHHOBpeM eHHoe npeM H poBaH H e paöoTHHKOB 3 a BwnoAHeHHe 
o c o 6 o  Bam H bix  3aA3HHH, Ha B b inu aTy B03H arpajKAeH H H  pa6oTHH- 
KaM 3a  o ö m n e  ro A O B u e  h to i 'h  p a ö oT b i.

O o h ä  COUHaAbHO-KyAbTypHblX MepOnpHHTHH H JKH.'IHlUHOrO 
CTpoHTeAbCTBa CAyJKHT ÄAH (pHHaHCHpOBaHHH CTpOHTeAbCTBa, pac- 
m npeHHH h  K an H T aA b H oro  peM OHTa j k h a m x  a o m o b , K A yöoB , aomob 
OTAb ixa , nnoH epcK H X A a re p e ft , a c t c k h x  ca u oB , HCAeft, c t o a o b h x  h 
A p y r n x  o ö b e K T o n  cou n a A b H O -K yA b T yp H oro  Ha3HaneHHH, a Taxwe 
ä a h  npnoöpeTeH H H  nyTeBOK, (J)HnaiicHpoBanHH (pH 3KyAbTypHbix Me- 
pOnpHHTHH H OKa33H‘HH eAHHOBpeMeHHOH nOMOmH paÖOTHHKaM.

O o h ä  pa3BHTHH opraH H 3au nH  p a cx oA yeT C H  Ha npHoöpeieuHe 
o6opyAO BaH H H , n p n ß o p oB , M aTepnaAO B  ä a h  HaynHO-HCCAeAOBa- 
TeAbcKHX paöOT, Ha o ß e c n e q e iiH e  Ö AaronpH H TH bix  ycAOBHH TpyAa, 
Ha 4>nHaHCHpoBaHHe M eponpHHTHH n o  TexH H qecKO M y ocHameHHio, 
KanH TaAbH bix BAom eHHH n o  pacm npeH H K ) npoH3BOACTBeHHOfl 6a- 
3 bl H T. Ä.

P a cn p eA eA eH H e  (Jj o h a o b  SKOHOM HnecKoro CTHMyAHpOBaHHH, co- 
CTaBAeHne c m c t  n o  h x  p acxoA O B aH H io , on p eA eA eH H io  pa3MepoB 
npeMHH ÄOAJKHbl OCymeCTBAHTbCH pyKOBOÄHTeAHMH H H H  H n K O  
n o  COTAaCOBaHHIO C np0())C0I03HbIMH OpraHH3aUHHMH.

y p o ß e H b  3KOHOM HuecKoro noom peH H H  x o t h  h  n rp a e T  B a*H yw  
pOAb B HOBOH CHCTeMe nA3HHp0BaHHH H SKOHOMHUeCKOTO CTHMy.TH- 
pOB3HHH, 0ÄH 3K0 He HBAHeTCH TAaBHblM. TAaBH O e —  3T0 C03AaHHe 
ycAOBHH, o ß ecn eq H B a iom H x  CbicTpoe h  KanccTBCHHoe BHeApeuHe h 
BblCOKyiO (jiaKTHaeCKyiO  3tj)(})eKTHBH0CTb BbinOAHeHHblX pa3pa6oT0K. 
M ec T O  p a cu eT H o ro  3KOHOM HqccKoro 3(|)(})eKTa, H BAH iom erocH  hcxoä- 
HblM MOMeHTOM ÄAH CTHMyAHpOBaHHH CeTOAHH, Ä0AJKH3 3aHHTb 
SKOHOMHuecKan 3aH H TepecosaH H O CTb b  p ea A b H o ö  b c a h t h h c  stoto 
3(})4 )eK Ta Ha npeAnpHHTHHX-H3r0T0BHTeAHX.

OT P E M A W H H
n y Ö A H K y a  CTaTbio KaHA. 3 k oh . H ayK  H . K . K o q a A o c a ,  peuaKUHj 

CHHTaeT, h to  3 aT p oH yT b ie  b  Heft npoÖ AeM bi BecbM a aKTyaAbHbi h 
T p e ö y io T  n p aK T H n ecK oro  pem eHHH. O ä h 3 k o  n o  p H A y  KOHKpeTHBBj 
BOnpOCOB COBepmeHCTBOBaHHH nAaHHp0B3HHH H ayHHHX HCCAeAOBa- 
HHH H eT eAHHOrO MHeHHH. PeAaK U H H  npOCHT pyKOBOÄHTeAefi OT- 
p a c A e B u x  HHCTHTyTOB h 3K0H0MHCT0B BU CKa3aTb CBoe MHeHHe no 
3aTpoH yTb iM  B on p ocaM . H a n 6 o A e e  ueHHbie n p eA A om eiiH H  6yayT 
onyÖAHKOBaHbi.
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OnbiT npHMeHeHMsi H npe3H CTO Bbix b c to b o k  b i^M UHHApax A B H ra T e n e ü

( ß  t io p n d n e  o ö c y M d e n u n )

KaHfl. TexH. Hayn M. A. rP H f O PbEB, KaHfl. Texw. Hayn H. H. n O H O M A P E B ,  E. M. U J A H H H
HAMH

nP O B E f lE H H b lM H  HccAeAOBaHHHMH [1 h  2] ycTaHOBJieno, 
hto b  SKcnjiyaTauHH pHAa OTeiecTBeHHbix ABHraTeAeft ochob- 

HaH AOAH H3H0Ca BbI3bIBaeTCH aÖpaaHBHUMH BaCTHliaMH, npOHH- 
KaiomHMH b  ÄBHraTe.ib pa3AHHHbiMH nyTHMH, t . e. BKcn.iyaTau.HOH- 
HblH H3H0C UHJIHHÄPOB nO npeHMyiUeCTBy HBAHeTCH He K0pp03H0H- 
HblM, a a6pa3HBHbIM. ÜOBTOMy ÄAH BbIHBAeHHH npHHHH 
noBbiineHHOH h sh oco c toh k o c th  HHpe3HCT0Bbix BCTaBOK no cpaBHe- 
hhk) c oöbmHbiM cepbiM nyryHOM 6 bi ah  paccM orpeHbi h npoaHa- 
jiH3HpoBa«bi pe3yAbTaTW paHee npoßeAeHHbix HcnuTaHHH, a Tax- 
* e  npoAejiaHbi HeKOTopwe Aono.iHHTeAbHbie HccjieAOBaHHH.

ropbKOBCKHM aBT03aB0Ä0M c 1946 no 1950 rr. enceroAHo npo- 
BOAHAHCb KOHTpOJIbHble HcnuTaHHH ABHraTeAeft T A 3 -5 1  b skc- 
nayarauHH [3 ] ,  3 a  n p oß er aBTOMOÖHAeft 15— 38 th c .  km  H3HOC 
BepxHeft nacTH u hah hapob  co  BCTaBKaMH 6 h a  b 2,0— 3,7 pa3a 
MeHbiue, neM 6e3 bc t3 bok . H3Hoc nopuiHeBHx KOAeu cHHHcaAca 
ot 1,2 a o  3 pa3.

B 1966 r. b r. TopbKOM npoBOAHAHCb HcnHTaHHH 11 AßHraTe- 
JieÄ M-21, ycTaHOBAeHHHX Ha aBTOMoÖHAHX-TaKCH [4 ] ,  E lpoßer 
"Ka3aHHHx ABHraTeAeö Ha 3b tom o6hahx KOAeöaACH o t  46 äo  
}3 TblC. KM. Bh AO yCTaHOBAeHO, HTO npHMeHeHHe HHpe3HCTOBHX 
CT3B0K CHHACaeT H3HOC THAb3 UHAHHApOB B CpeAHCM B 2,5 pa33
1,02 BUC/1000 K M  H 1,22 MKj.1000 KM  COOTBeTCTBeHHO). H3HOC 
opuiHeßbix KOAeu npn stom  chhtkbach b 1,35— 2,86 pa3a. 
npn HcnHTaHHH b 1962 r. 11 ABHraTeAeä M 3 M A -4 0 7  Ha aBTO-

OÖHAHX-TaKCH H3HOCOCTOHKOCTb UHAHHApOB CO BCTaBKaMH 
cpeAHeM öbiAa b 1,3 pa3a Bbirne, ueM 6e3 bct3bok .
M ockobckhö 3BT03aBOA hm. JlHxaneBa b 1969 r. npoBeA H cn u - 

aHHe OAHoro ABHraTeAH 3HJ1-130 Ha 6op tobom  bbtom oOhac 
oÖHHHoft SKcnAyaTauHH [5 ].  3a  npoßer 50 th c .  k m  h3hoc 
BepxHeft nacTH rnAb3 6e3 b c t3 b ok  6 h a  iioh th  b 5 pa3 ÖOAbuie, 

EM CO BCTaBKaMH.

B H AM H  b 1969— 1970 r r .  npoBOAHAHCb b oöb m H oft s x c n A y a -  
t3 u h h  HcnHTaHHH A ß y x  A B H raT eA eft 3HJI-130, ycTaHOBAeHHHX 
Ha aBTOMoÖHAHx 3HJI-MM3-555. V  o 6 o h x  A B H raT eA e ft 3a  n p o ö e r
40— 46 THC. KM  HHTeHCHBHOCTb H3H3UJHBaHHH THAb3 UHAHHApOB 
co  BCTaBKaMH b  2,1 pa3a M eHbuie, neM 6 e3  b c t h b o k  (p n c . 1). 
B U HAHHApax 6e3  b c t b b o k  OTMenaeTCH noBbiiueHHbift H3HOC k o - 
A eu , ocoöeH H O  n e p ß o ro  h  B T o p o ro  KOMnpeccHOHHbix, b  p e3 yA b - 
T aT e  H3H3U1HBHHHH XpOMOBOTO nOKpblTHH.

n p n  npoßeAeHHH b  1970 r. AopoHCHUx HcnbiTaHHH ABH raTeAH  
3HJ1-130 B pa3AH1HHX yCAOBHHX (r o p O A  c HHTeHCHBHHM ÄBHHCe- 
HHeM, pe>KHM «CTOH— H AH », ÄBHJKCHHe pa3TOH— H aKaT, ABHJKeHHe 
c nocTOHHHOH C K op ocT b io ) n o c A e  n p o ö e r a  19480 km  h h t c h c h b - 
HOCTb H3H3UIHB3HHH THAb3 6e3  BCTaBOK 6 h A B  B 2,1 p a 3 a  ÖOAb- 
Uie, HeM CO BCTaBKaMH.

Ä a H H b ie  no c h h ä c h h io  H3HOca u h a h h a p o b  h  n op u iH eB H x  KOAeu 
npH  HCnOAb30BaHHH HHpe3HCTOBbIX BCT3BOK npHBeAeHbl B T3ÖA. 1.

T a d j B n i  1
OrHouieHHe h sh o co b  aeTajiett npn paßoTe c HHJiHHapaMH 

CO BCTaBKaMH H 6e3 BCTaBOK

nopumeBbie KO.ibua

MoaeJib
ABHraTejiB UKilHHApu

1 2 3
Macao-
cbeMHue

S K C n J i y l T l m i O H H M C  H c n b i T a H H H

TA3-51
3M3-21
M3MA-407
3HA-130
3HA-130

2,0-3 ,7  
2,5 
1,3 

Ao 5 pa3 
2,1

2 -3
2,9

3 ,5-5 ,6

1,3-1 ,5 
1,3

2 ,2-5 ,0 1,1-1 ,3

1,2-1 ,3 
1,3

1,6-1 ,7

Ä O p O l K H b l e  H c n b i T a H H H

3HA-130 2,1 — -

5hc. 1. H3hoc M  rHAb3 uHAHHupoB ABHraTeAeft 3HJI-130 nocAe 
icnuTaHHö b  H AM H  ( L  —  paccTOHHHe o t  BepxHeft nAOCKocTH 

ÖAOKa):
i — n epB biA  ÄB H raTe.ib ; 6  —  B'ropoft ÄBH raTe.ib ; 1 —  TH.'IbTbl 6 e 3  b c th b ok i 

2 — CO BCTaBKaMH

H3AO>KeHHoe Bb iu ie n oK a 3 H B a eT  3 H a w T e n b H o e  yB eAH neH H e H3- 
HOCOCTOHKOCTH UHAHHAPOB C HHpe3HCT0BbIMH BCTaBKaMH. 0 ä H3K0 
OHH He n03BOAHIOT O npeAeAH Tb npHHHHy 3 T 0 r0  yBeAHMeHHH, TaK  
KaK  B 3K cnA yaTau H H  Ha H3HOC u h a h h a p o b  A encTB yiO T  m h o t o - 
MHCAeHHble (JiaKTOpbl, BAHHHHe KOTOpblX HeB03M02KH0 ÄH(j)<}>epeH- 
UHpOB3Tb npH  H3MepeHHH H3HOCa 3a  AAHTeAbHW H nepH O A 3KC- 
nAyaTauH H . Bo BpeMH CTeHAOBux HcnbiTaHHH, n p oB eA eH H b ix  n p n  
HOpMBAbHblX TenAOBHX H p33AHHHbIX CKOpOCTHblX H H arpy30H H bIX  
pejKH M aX, H3HOC UHAHHÄpOB CO BCTaBKaMH H 6 e3  BCTaBOK n p aK - 
TH ieCKH 0AHH3K0B H 3HaUHTeAbHO M eHbUie SKCnAyaTaUHOHHOTO. 
C A eA O B aT eA bH o, yM eH bm eH H e H3H oca u h a h h a p o b  c  HHpe3HCTO- 
BblMH BCTaBKaMH B 3KCnAy3T3UHH npOHCXOÄHT 3a  cu eT  (JlaKTOpOB, 
KOTOpbie CymeCTBCHHO BAHHIOT Ha H3HOC H KOTOpbie OTCyTCTByiOT 
n p n  oöb in H b ix  CTeHAOBbix ncnbiTaHHHX, npoBO AH M bix n o  TOCTy 
491— 55 h a h  TOCTy 14846— 69. K. 3 t h m  (JiaKTopaM  n p e jK A e  B c e ro
OTHOCHTCH KOpp03HOHHOe H3HaUIHBaHHe npH  paÖ O Te Ä B H raT eA eft 
b  ycAOBHHX npeoÖ AaAaH H H  h h 3k h x  TenAO Bbix pejKHMOB h  a 6 p a -  
3HBHoe —  n p n  nonauaH H H  nbiAH b  ABH raTeAb.

OÖbHCHeHHe nOBHUieHHOH H3HOCOCTOHKOCTH UHAHHAPOB C HH- 
pe3HCTOBbiMH BCTaBKaMH o6binHO AaeTCH, h c x o a h  H3 n peA noA O - 
KeH H H  o  npeoÖ AaAaH H H  b SK cnAyaTau H H  Koppo3HOHHOro b h ä s  
H3HaUlHB3HHH. 3 t H  npeAnOAOJKeHHH OÖOCHOBblBaiOTCH 6oAbUIHM  
KOAHHeCTBOM 3KCnepHM eHT0B, B KOTOpblX HHTeHCHBHOCTb H3H3- 
uiHBaHHH UHAHHÄpOB n p n  nOHHHCeHHblX TenAO BH X peHCHMaX 6bIAa
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4 ÄBTOMOÖHJIbHafl npOMbllUJieHHOCTb JVs 8, 1972 r.

cymecTBeHHO (npHMepHo b 5 pa3) Bbime no cpaBHeHHio c Hop- 
MBJIbHblM TenjIOBbIM peiKHMOM. OAHaKO BO BpeMH npOBefteHHH 
T3KHX HcnbiTaHHH Ha CTeHfle HHTeHCHBHOCTb H3H3mHB3HHH UH* 
jih h u po b  npn noHHJKeHHOö TeMnepaType B o a u  h Macjia oöhhho  
MeHbme, neM b o ö uh h o h  SKcnayaTauHH [6  h  2 ],

B KauecTBe ÄOKa3aTe;ibCTBa noBumeHHa H3h ococtohkocth  UH
AHHAPOB npH BBeÄeHHH HHpe3HCTOBHX BCT3B0K 3a CHeT HX aHTH- 
K0pp03H0HHHX CBOHCTB npHBOAHTCH THKJKe AaHHbie AaÖOpaTOp- 
h h x  HcnbiTaHHH o6pa3UOB MaTepnajiOB b pacTBopax pa3Hux 
k h c a o t . Tax, npn HcnbiTaHHH o6pa3UOB HHpe3HCTa b pacTBope 
CepHOH KHCAOTbl HX CTOHKOCTb B 500, a B paCTBOpe yKCyCHOH 
k h c a o t u  b 30— 60 pa3 Bume, neM cep oro  n yryn a  [7 ],  BMecTe 
C TeM H3BeCTHO, HTO CTOHKOCTb ü6pa3UOB H3 XpOMOKpeMHHCTOTO 
n yryH a b pacTB opax khcjiot b  HecKOJibKO aecaTKOB pa3 MeHbme 
ctoö ko cth  Hnpe3HCTa, a npn p a öoT e  ABHraTena H3HococToftK0CTb 
raab3 H3 xpoMOKpeMHHCToro nyryH a b 2— 4 pa3a BHine HHpe- 
3HCT3. BBHay H3ao3KeHHoro bo3hhkjih  coMHeHHH b cnpaBeanH- 
bo cth  yTBepmaeHHH o h k o ö u  noBbimeHHOft h 3hococtohkocth  
UHAHHAPOB CO BCTaBKBMH H3-3a BbICOKOH K0pp03H0HH0H CTOÜ- 
k o cth  HHpe3HCTa. A u a  yTonHeHHH 3Toro Bonpoca Öu a h  npOBe- 
aeHbi cneunajibHbie nccjieaoBaHHH.

npH HCnblTaHHHX HCKyCCTBeHHO C03aaBajIHCb yCJIOBHH aaa 
HHTeHCH(|)HKaUHH K0pp03H0HH0ro H3HamHB3HHH, XOTH H He Xa- 
paKTepH ue aaa ycaoBHÖ SKcnayaTauHH.

B pe3yabTaTe ncnuTaHHft b TeneHHe 60 <t aBHraTeaa 3M3-53 
b H A M H  b 1970 r. ycTanoBJieHo, hto  b TaKHx ycaoBHax H3hoco- 
cTOHKocTb rHab3 co BCTaBKaMH ToabKo b 1,2 pa3a Bume, neM 
raab3 H3 ceporo nyryHa (pnc. 2, a ) .

a) $)

Phc. 2. H3hoc unaHHapoB ABHraTeaeft n o
cae HcnbiTaHHft npn HH3KHX TeMnepaTypax: 
a — ÄBHraTejib 3M3-53; 6 — ÄBHraTejib yA3-450;
1 —  UHJIHHAPbl 6eS BCTaBOK; 2 —  CO BCTaBKSMH

H a r opbKOBCKOM aBT03aBoae 3a 100 n HcnbiTaHHH aBHraTeaa 
yA 3-450  npn TeM nepaType Boau 10— 15° h M acaa 35— 40° 
bo  BpeMH n acT u x  nycKOB h o c tb h o b o k  H3HOC rnab3 co BCTaBKaMH 
H 6e3 HHX (pHC. 2 ,6 ) npHMepHO oaHHaKOB [8 ].

B H A M H  b 1969— 1970 rr. b 3HMHee BpeMa ö u a h  npoBeaeHbi 
HcnbiTaHHH aBHraTeaa 3HJI-130 no peiKHMaM « c t o ö — nan» h 
«nac nHK». B uao caeaaHo 713 nycKOB. OÖmnft npo6er cocTaßna 
3453 k m . H 3h oc rnab3 6e3 b c th b ok  nocae s th x  HcnbiTaHHft npn- 
MepHO b 1,2 pa3a 6oabme, neM co b ct3 bk oh  (COOTBeTCTBeHHO
6.1 h 5,3 m k ) .

B 1969 r. HcnuTbiBaancb Macaa na 15 aßHraTeaax aBTOMOÖH- 
aeft 4>HAT-124 co BCTaBKaMH h 6e3 b c t3bok  b unaHHapax 
(9 ABHraTeaeft 6e3 b c t3 bo k  h 6 co BCTaBKaMH). HcnbiTaHHH 
npoBoanancb no pejKHMaM « ctoü— h a h »  h «nac nHK» b nepnoa 
c 20 HHBapa no 6 anpeaa b ochobhom  npn h h3k h x  TeMnepaTypax 
B03ayxa ( o t  — 35 ao  + 5 ° ) .

3a BpeMa HcnbiTaHHü Ha KamaoM aanraTeae 6biao ocymecT- 
BaeHO 1967 nycKOB. n p o6 er co c tb b h a  12 100 k m . CpeaHeMaKCH- 
MaabHbifl H3H0C u hah hapob  y  ABHraTeaeft 6e3 bcth bok  öua paßeH
4.2 m k , y  aBHraTeaeft co BCTaBKaMH —  3,1 m k . H3hoc H3Mepaaca 
MHKpoMeTpamoM, h He3HanHTeabHbie H3MeHeHHa pa3MepoB m otah 
6bITb BbI3B3HbI ae(J)OpMaUHefi UHaHHApOB.

Boajkckhü aBT03aßoa b 1969 r. HcnuTaa BOceMb ABHraTeaeft 
B A 3  2101 (neTbipe ABHraTeaa co BCTaBKaMH, neTupe aBHraTeaa 
6e3 h h x )  Ha pe>KHMax «CToft— n an » h  «nac nHK» b nepnoa 
c 30 HHBapa no 10 anpeaa npn TeMnepaType B03ayxa o t  — 40 
ao  + 5 ° .

CpeaHHft h3hoc 3a 10196 k m  npoöera h 1362 nycKOB aaa 
rnab3 co BCTaBKaMH h 6e3 h hx 6bia npaKTHnecKH oahh3kob 
h paßeH 10 MK.

JXjia cpaBHeHHa TaKme mohcho npHBecTH pe3yabTa™ noaoß- 
h h x  HcnuTaHHft acßHTH aBTOMOÖHAeft O H AT-124  c aBHraieaaMH 
6e3 BCTaBOK na pa3aHnHHX Macaax OTenecTBeHHOro npoH3BoacTBa. 
HcnuTaHHH npoBoanaHCb B H H H H n  c yn acT n eM  HAMH 
b  1970 r. b  3HMHHft nepnoa b  r. SaeKTporopcKe. 3a BpeMH 
HcnbiTaHHft aBTOMOÖHAH coBepiuHAH npoöer 10 750 km  h 1160 xo- 
aoaHux nycKOB. CpeaHHft H3Hoc uhahhapob 3a nepnoa Hcnbua* 
hhh no BceM ABHraTeaaM cocTaBHA 6— 8 m k .

B H A M H  HcnbiTUBaancb Macaa Ha oahouhahhapobom  aßHra- 
Teae (oTcexe aBHraTeaa 3HJI-130) ycTaHOBKH H AM H -1 c rajib-
3BMH Öe3 BCTaBOK H CO BCTaBKaMH. ^BHraTeAb HCnblTblBaACH 
b  TeneHHe 120 h no pemnMy, npHHHTOMy npn HcnbiTaHHH Macea 
Ha HH3KOTeMnepaTypHbie oTaomeHHa [8 ]. B o BpeMa 3thx Hcnu- 
TaHHfi h3hocu raab3 öe3 BCTaBOK öbiAH b  1,05 pa3a ÖOAbUle, neM 
CO BCTaBKaMH.

n p n  cropaHHH TonaHBa b  unaH H apax coßpeMeHHbix aBHraTe
aeft co3aaioTCH ycaoBHH aa a  oöpa30BaHHa okhcäob a30Ta, koto- 
pbie, coeaHHHHCb c KOHaeHcaTOM, oÖpa3yiOT pacTBop a30TH0& 
KHcaoTbi. H t o ö u  onpeaeaHTb, KaK b a h h ct a30THaa khcaot3 b co- 
neTaHHH c HH3KOTeMnepaTypHHM peiKHMOM Ha H3hoc rnAb3 
uhahhapob , öbiAH npoBeaeHbi CTeHAOBbie HcnbiTaHHH c noaaneii 
bo BnycKHyio T p y ö y  annraTeAH  3HJI-130 pacTBopa a30TH0Ü 
k h c a o tu  KoHueHTpauHH 4,3%- Ü B H raTeA b, HMeBinnft neTbipe 
UHAHHApa CO BCTaBKaMH H neTbipe UHAHHApa Öe3 BCTaBOK,
paöoTaa b TeneHHe 40 h Ha xoäoctom  x o a y  npn 1200 o6/muh. 
TeM nepaTypa B o a u  noaaep»CHBaAacb 30°, a Macaa 45°. B TeneHHe 
KajKAoro naca nepe3 KaneabHHuy bo BnycKHyio T p y ö y  paBHOMep- 
ho noaaBaaocb 400 cm 3 pacTBopa asoraoft k h c a o tu . Hhtchchb-
HOCTb H3HamHBaHHH THAb3 UHAHHApOB npH 9THX HCnblTaHHflX 
ÖblAa OneHb BUCOKOft, OaHaKO H3HOC riIAb3 CO BCTaBKaMH H Öe3 
hhx OTAHnaAca b  1,2 pa3a.

A a a  h a ra a a h o c th  pe3 ya bTaTU  npHBeaeHHbix Bbime HcnbiTaHHft 
Ha KOpp03HOHHOe H3HamHB3HHe UHAHHAPOB C HHpe3HCTOBUMH 
BCTaBKaMH h öe3 hhx npHBeaeHu B T3ÖA. 2.

T a S j i H u a  2 
H s h o c  i ih j ih h a p o b  A B H ra T e a e n  n p n  H cn u raH H H X  

Ha H H H K O TeM neparypH oM  p e w iiM e
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3M3-53 CTeHAOBue 60 v 29,0 36,4 1,25
yA3-450 100 H 23,0 23,0 1,00
3HA-130 ü o p o Ä Hbie 3453 km  4-

+  713 nycKOB 5,3 6,1 1,20
«PHAT-124 * 12 100 KM +

+  1967 nycKOB 3,1 4,2 1,25
BA3-210I • 10 196 k m  +

+  1362 nycKOB 10 10 1,00
HAMH-1 CTeHAOBbie 120 h 19,3 20,4 1,05
3HA-130 ■ 40 h (a30THaa -

K H cao ia ) 103 130 1,2

CoBOKynHOCTb aaHHux noKa3UBaeT, hto  b ycaoBHax npeaexbHO 
h h3k h x  Tenaoßux pexiHMOB, peano BCTpenaiomHxca b SKcnnyaTa- 
UHH, UHAHHapU C HHpe3HCTOBbIMH BCTaBKaMH H3HamHBaiOTCH Ha 
~ 2 0 %  MeHbme, neM u h a h h a p u  öe3 BCTaBOK. CaeaoBaTeabHO, 
noaumeHHe b 2 pa3a H3hococtoökocth  u h a h h a p o b  b oöuhhux  
ycaoBHax SKcnayaTauHH b caynae npHMeHeHna HHpe3HCT0Bbix 
BCTaBOK oöycaoBaeHO raaBHUM oöpa30M He h x  b h c o k o ü  Koppo- 
3H0HH0Ü CTOÖKOCTbK), a ApyrHMH (jiaKTOpaMH.

n p H  BHeapeHHH HHpe3HCTOBUX BCTaBOK B KOHUe 40-X rOÄOB 
ABHraTeaH paöoT aan  Ha öeH3HHax c hh3khm ok thh obu m  hhcaom 
c coaepmaHHeM cepu , aoxoaam H M  a o  0,6%, h to  yBenHHHBa.no 
KOpp03HOHHUft H3HOC UHAHHapOB. CHHJKeHHIO KOpp03HOHHOTO 
H3HOC8 UHAHHAPOB CnOCOÖCTBOBaAO HpHMeHeHHe B COBpeMeHHUX 
M acaax iuenonHux npHcaaoK, HeftTpaaH3yiomHX aeftcTBne khcahx 
npoayKTOB (pnc. 3 ).

TaKHM 0Öpa30M, a a a  aBHraTeaeft CTapux Moaeaeft Koppo3HOH- 
Haa CTOÜKOCTb u h a h h a p o b  Moraa 0Ka3UBaTb öoabinee BAHHHHe 
Ha h x  oömHft H3Hoc b SKcnayaTauHH, neM a a a  coßpeMeHHbix 
Moaeaeft.

CpaBHHTeabHO yMepeHHoe (a o  2 0% ) noßbimeHHe hshococtoAko- 
CTH UHAHHAPOB C HHpe3HCT0BbIMH BCTaBKaMH nO CpaBHeHHio C UH-
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N  8, 1972 r. AßTOMOÖHJIbHafl npOMbllUJieHHOCTb 5

JIHHÄpaMH 6e3 BCTaBOK, 
noJiyreHHOe npn HH3KO- 
TeMnepaTypHbix p e *u -  
Max paöoTbi ABHraTeAH, 
He MOrjIO ÖbiTb eÄHHCTBeH- 
HOH npHHHHOH IIOBblllleHHH 
b ABa h öoAee pa3 H3HO- 
COCTOHKOCTH T3KHX UH- 
AHHÄPOB B OÖHHHOH 3KC- 
nAyaTau,HH. FIosTOMy B03-
h h k a o  npeAnoAoateHHe, 
hto  AOCTHTHyToe noBbime- 
HHe H3HOCOCTOHKOCTH U.H- 
AHHApOB C HHpe3HCTOBH- 
MH BCTaBKaMH ÖblAO nOAy- 
HeHO B OCHOBHOM 3a CneT 
a6pa3HBHOH CTOÖKOCTH 
HHpe3HCT3.

IlpH  BHeApeHHH HHpe3H- 
CTOBblX BCTaBOK cepbe3Hofi 
npoßepKH a6pa3HBHofi 
CTOHKOCTH HHpe3HCT3 He 
npOBOÄHAOCb, 3 a HCKAKWe- 
HHeM HCnblTaHHH o6pa3- 
HOB HHpe3HCTa Ha MauiHHe 
AMcjiepa [7 ],  b k o to ph x

a6pa3HBHan CTOHKOCTb HH- 
pe3HCTa ÖbiAa MeHbuie, neM cep o ro  nyryH a. O A H axo ycAOBHH s t h x  
HCnUTaHHÖ ÖblAH ÄOCTaTOHHO ABAeKH OT yCAOBHÖ paÖOTbl UHAHHA- 
poB b peaAbH ux ABHraTeAHx.

B AaAbHeftmeM ä a h  onpeAeAeHHH aöpa3HBHOö h 3hococtoükocth  
HHpe3HCT3 npOBOAHAHCb CTeHÄOBHe HCnblTaHHH ABHraTeAeft c no- 
Aaneft Ha Hero KBapueBOH nbiAH.

r  OpbKOBCKHÖ aBT033B0Ä TipOBeA HCnblTaHHH ÄBHraTeAefl 
yA3-450 c HCKyccTBeHHOfi Ä03HpoBaHHoö noAaneß KBapueßoö nu- 
jih HenocpeACTBeHHo bo BnycKHyio TpyÖy k  KajKAOMy uHAHHApy 
[9]. OAHOBpeMeHHo BBOAHAacb nbiAb b KapTep ABHraTeAH H3 pac- 
neia 50% noAaHHoft b h h a h h ap h . ü o c n e  HcnbrraHHfl b xeneHHe 
100 h Ha peiKHMe noAHoft m oiah octh  npn HopMaAbHoft TeM nepary- 
pe ÖblAO yCTaHOBAeHO, HTO HHAHHAPH C HHpe3HCTOBbIMH BCTaBKaMH 
H3HaiHHBaioTCH b 1,6 pa3a MeHbiue, neM Öe3 bctsbok (pn c. A,a).

B H A M H  npOBOAHAHCb HCnblTaHHH ABHraTeAH 3HJI-130 c no- 
naneii KBapueBoft nbiAH k B03AyxoonHCTHTeAio H3 pacneTa 1 e nbi- 
jih Ha 1 m 3 B03Ayxa. r io cA e  150 h HCnblTaHHH Ha pestHMe 50% ho-
MHH3AbHbIX OÖOpOTOB H Harpy3KH HOAyneH H3HOC THAb3 CO BCTaB
KaMH b 1,4 pa3a MeHbuie, neM 6e3 bct3bok (pn c. 4 ,6 ).
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140

Phc. 4. H3hoc u h a h h a p o b  npH HcnuxaHHHx Ha aöpa- 
3HBHoe H3HauiHBaHHe b ABHraTeAHx:

a —' yA3-450; 6 —  3HJI-130; / —  6e3 BCTaBOK; 2 —  co
BCTaBKaMH

B H A TH  ßbiAH npoBeAeHH HcnbiTaHHH ABHraTeAH Ä -37M  c r«Ab- 
3amh H3 pa3AnnHbix MaTepHaAOB: ueAHKOM H3 ceporo nyryHa, c 
BbICOKOXpOMHCTbIMH H HHpe3HCTOBHMH BCTaBKaMH. KßapAeBaH 
nbiAb noAaBaAacb bo  BnycKHyio Tpy6y k  KajKAOMy uHAHHApy. Bu- 
AO yCTaHOBAeHO, nTO H3HOCOCTOHKOCTb HHAHHApOB C HHpe3HCTOBOH 
BCTaBKOH, couepacameH 3,77% xpoMa, b  3 pa3a, a c BucoKoxpo- 
mhctoh b 5 pa3 6oAbuie, neM öe3 b c tb b k h  (pnc. 5 ).

0  SO 100 150 200 0  20 40 80 M m k

(Q 6)
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P hc. 3. H 3 hoc u h a h h a p o b  npn 
HcnbrxaHHHx Ha paaAHHHHX Mac- 
Aax B OÄHOUHAHHÄPOBOM ÄBHTa-
Teue ( a )  h b ABHraTeAe 

3HJI-130 (6 ) :
/ —  M acao AC-8 c npncaAKofl; 2 — 
Macao AC-8 6e3 npHcanKH; 3 —  Mac- 
AO UCn-8 TOCT 10541—63; 4 —  Mac- 

AO AK-10 TOCT 1862—60

Phc. 5. H3hoc uhahhapob ÄBnra- lmm  
TeAH fl-37 M  npn HcnuTaHHH 0 

Ha a6pa3HBHoe H3HamHBaiiHe;
1 —  HHAHHflpbl 6ea  BCTaBOK, H THAb- 4 0  
3bl C BbICOKOXpOMHCTbIMH BCTaBKaMH;
2 —  UHAHHApbl H THAb3bI C HHpe3H- 
CTOBblMH BCTaBKaMH; 3 —  UHAHHAPbl Qn 
C BbICOKOXpOMHCTbIMH BCTaBKaMH, a 
n iAbSbi 6e3 BCTaBOK (1 —  flAH iia

BCTaBKH)
120

160

noB uuieH H yio a6pa3HBHyio H3- 
HOCOCTOHKOCTb HHpe3HCT3 MOHCHO 200 
OÖ'bHCHHTb, nO-BHÄHMOMy, CJie- 
AyiouiHM. B CTpyKType HHpe3H- 0  0,04 0,08 0,12H mm
cTa coAepnoTCH KapÖHAH ue- >
MeHTHTHoro THna, AernpoBaHHbie
xpoMOM [ (F e ,  C r )3C ] ,  TBepAocTbio 900— 1200 k F I m m 2 [10 ], H x  
TBepAOCTb 3H anHTeAbHO ßOAbine TBepAOCTH OCHOBbI (170—  
180 Kr/MM2) .  H aAnnne TBepAux KapÖHAOB b oöm e il m htkoh ocho-
Be H 06yCA3BAHBaeT nOBUUieHHyiO aÖpa3HBHyK> H3HOCOCTOHKOCTb 
HHpe3HCT3. yMeHblueHHe COAepmaHHH B HHpe3HCTe xpoM a npHBO- 
ÄHT K yMeHbffleHHIO KapÖHÄHOH (J)a3bl H TeM CaMblM CHHHCaeT ero  
a6pa3HBHyiO H3HOCOCTOÖKOCTb.

ÜO OnblTy rOpbKOBCKOrO 3BT03aB0Aa, CHHHteHHe COAep»aHHH 
xpoM a a o  1,4% yM enbinaeT H3HOC0CT0HKOCTb HHpe3HCTa npn paöo
Te b ABHraTeAe b r a x o ß  CTeneHH, n ro  no c p o x y  CAyjKÖu oh oxa- 
3MBaeTCH paBHOueHHUM H3Ho coctoökocth  cep o ro  nyryH a [3 ].

BAHHHHe KapÖHAOB oTpascaexcH  h Ha xapaK xepe H3HauiHBaeMOö 
noßepxHOCTH (pn c. 6 ) .  ü p n  H3Hoce HHpe3HCTa npescAe Bcero h c th - 
paeTCH MHncaa ocHOBa, a BKAioneHHH TBepAbix KapÖHAOB BbiCTyna- 
iot  HaA noBepxHocTbio, KOTopan ÖAaroAapn 3T0My c t3h o bhtch  rne- 
poxoBaToii, hto  cnocoÖCTByeT yAepacaHHio öoA b iu oro  KOAHnecTBa

a) J 5)

P h c. 6. üpoiJiHAorpaMMa paöoneft noßepxHOCTH rHAb3U 
UHAHHApa b MecTe cTbixa ee  co  b ct3 bk oh  ABHraTeAH 
3H7I-130 nocAe 100 Tbic. k m  n p oöe ra  3b tom o6hah  (yß e- 

AHneHHe b 20 000 pa3 no BepTHKaAH);
a — cepbifl qyryH ; 6 — HHpe3HCT

Macua Ha noßepxHOCTH, a TaKwe h bah ctch  o äh o h  H3 npnnHH no- 
BUmeHHOft H3HOCOCTOÖKOCTH. TeXHHneCKHe ycAOBHH Ha XHMHneCKHH 
cocTaB HHpe3HCTa, npHMeHneMoro M o ckobckhm  aBT03aBOAOM 
HM. JlnxaneBa, r  OpbKOBCKHM 3BT03aB0AOM H ABTO3aBOÄ0M 
h m . JleHHHCKoro KOMcoMOAa, oroBapHBaioT coAepucaHHe xpoMa 
b HHTepBaAe 1,8— 2,2%. H3MeHeHHe coAepucaHUH xpoMa uame b 
npeAeuax AonycKa cyiuecTBeHHo b a h h c t  Ha coAepJKaHne KapöiiA-

hoh 4>asu b CTpyKType, a cue- 
ÄOBaTeAbHO, H Ha H3HOCOCTOÄ- 
KOCTb cnAaßa. B cuynae noBbime- 
hhh coAepucaHHH xpoM a Bbime 
HOpMU COAepjKaHHe KapÖHAHOfi 
c jm b i pe3Ko yßeAHnHBaeTCH 
(t3Öa. 3 ),  a H3H0C yMeHbmaeTCH. 
TaK , npn 2,0— 2,2% C r H3HOC 
UHAHHAPOB CHH3HTCH B 1,4—
1,6 pa3a, a npn 3,77% Cr —  b 
3 pa3a.

OcoöeHHO MHoro KapÖHAHOft 
4>a3M ( a o  25% npn 12— 15% C r) 
b xpoMOKpeMHHCTOM nyryHe, 
THAb3bI UHAHHApOB H3 KOTOpOTO

T  a 6 a  h u  a 3 
CoAepwaHHe KapCnAHott <Jia3bi 
B HHpe3HCTe H OTHOCHTeAbliaH 
a6pa3HBHaa naHocoCTotlKOCTb 
npu pa3AH4H0M COAepHCHUHH 

_____________ xpoMa_____________

XpOM
B %

KapfiHAHan 
ipaaa b %

OTHOCHTeAb- 
Haa h3hoco - 
CTOflKOCTb*

im
2,0  
2,2  

- 13,5

• C
TpeHHH

4,3
7,0

15,7

npeaeAHaacb 
X-4B b HM

0,89
0,94
1,49

Ha MauiHHe 
AUIe.
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6 AßTOMOÖHJIbHafl npOMblUIJieHHOCTb JVs 8, 1972 r,

OÖ.aaÄaiOT BbICOKOft H3HOCOCTOÖKOCTbK> B BKCIIJiyaTaUHH. TaKHM 
06pa30M , a6pa3HBH3H H3HOCOCTOHKOCTb OnpeAeAHeTCH KOJIHHeCT- 
BOM KapÖHÄOB B CÜJiaBe, HTO B OCHOBHOM CBH33HO C COAepJKaHHeM 
B HeM xpoM a.

FIOÄBOÄH HTOrH H3JI0HCeHH0My, MOJKHO CÄßJiaTb BWBOÄ, HTO H3H0- 
COCTOHKOCTb UHAHHÄPOB OTeHeCTBeHHHX ÄBHraTeAeft CymeCTBeHHO 
nOBbimaeTCH npn BBeÄCHHH HHpe3HCTOBbIX BCTaBOK. 3 tO  OÖyCAOB- 
jieHo Koppo3HOHHOft h b eme 6oJibiueä Mepe a6pa3HBHoft h3hoco- 
CTOÄKOCTblO. IloS TO M y CHHIKeHHH H3HOCa UHJIHHApOB MOJKHO ÄO- 
CTHHb 6e3 BBeaeHHH HHpe3HCT0BbIX BCTaBOK KaK 3a CHeT 3<j)<}>eKTHB- 
hoh 3am H TH  ABHraTeAH o t  nbiAH, TaK h npHMeHeHHH m o h o a h th hx  
nuib3  H3 cooTBeTCTByiom ero M aTepnajia, HanpHMep xpoMOKpeM- 
HHCToro n yryH a , HMeiomero ocoöeHHo BUCOKyio a6pa3HBHyio h3ho- 
COCTOHKOCTb.

CHHJKeHHe H3H0Ca UHAHHÄPOB 6e3 BBeACHHH HHpe3HCT0BUX BCTa
BOK 3a cneT npHMeHeHHH 94)(})eKTHBHofi 3aiuHTU ÄBHraTeAeft o t  n b i
AH nOÄTBepJKÄaeTCH npaKTHKOH paSBHTHH KOHCTpyKUHH OTeneCT- 
BeHHbix h 3apy6e>KHbix ÄBHraTeAeft. TaK , n o  uaHHUM ABT03aBOÄa 
HM. JleHHHCKOrO KOMCOMOA3 HHTeHCHBHOCTb H3HaUIHBaHHH UHAHHÄ
pOB ÄBHraTeAeö m oäcah 412, KOTopue He HMeioT bctbbo k, cym ecT- 
BeHHO HHJKe HHTeHCHBHOCTH H3HaUIHBaHHH UHAHHÄpOB ÄBHraTeAeft 
MOÄeAH 408 co BCTaBKaMH. n p n  HcnbiTaHHH 30 ÄBHraTeAeft MOAe- 
AH 412 B r. TaAAHHe Ha aBTOMOßHAHX-TaKCH HHTeHCHBHOCTb H3H3- 
HIHBaHHH HX UHAHHAPOB COCTaBAHAa 0,25 JM/C/1000 KM, & ABHraTe- 
Aeft MOÄeAH 403 —  b cpeÄHeM 1,15 .wc/1000 km.

KOHCTpyKUHH THAb3 UHAHHÄpOB ÄBHraTeAH MOÄeAH 412 aHaAO- 
THHHa KOHCTpyKUHHM THAb3 60AbIUHHCTBa OTeneCTBeHHblX ÄBHra
TeAeft. XnMHHecKHft cocTaB hx oTAHnaeTCH o t  o6biHHoro ceporo n y- 
ryH a, HcnoAb3yeMoro äah 6aokob h rHAb3. Oäh3ko, KaK noKaaaAH 
HcnHTaHHH b r. TaAAHHe, H3HOC rHAb3 H3 o6biHHoro ceporo nyry- 
Ha He OTAHHaACH OT H3HOCa THAb3 H3 MaAOAerHpOB3HHOrO, H IIO- 
STOMy nOCAeÄHHH He MOr 6bITb npHHHHOÖ MaAOfi HHTeHCHBHOCTH 
H3H3IHHB3HHH UHAHHÄpOB ÄBHraTeAeft MOÄeAH 412.

B ÄBHraTeAHX MOÄeAH 412 b otahhhb o t  MOÄeAH 408 npnMeHeHa
OCOÖeHHO 9(j)(J)eKTHBHaH CHCTeMa 3aiUHTbI OT UHAH, BKAK)H3K}IUaH 
B03ÄyX00HHCTHTeAH C ÖyMajKHbIM (jlHAbTpyKJUlHM 3AeMeHTOM H 
nOAHOnOTOHHble 6yMa>KHble (JlHAbTpH TOHKOft OHHCTKH MaCAa.

n p H  Ä o p o jK H u x  HcnbiTaHHHX Ä B H raT eA e ft 3HJI-130 b  AeTHHft ne- 
P ho ä npHM eHeHHe yA yH iueH H oft 3am H Tbi ÄBH raTeAH  o t  h h a h  n o- 
3BOAHAO B 2,0— 2,4 p a 3 a  CHH3HTb H3H0C THAb3 UHAHHÄpOB C HHpe- 
3HCT0BHMH BCTaBKaMH [1 1 ] .

n p H  yÄOBAeTBOpHTeAbHOfi 3aiUHTe ÄBHraTeAeft OT nbiAH HHTeH
CHBHOCTb H3H3UIHB3HHH UHAHHÄpOB HMeeT OTHOCHT&AbHO HeÖOAb- 
HiyiO BeAHHHHy H pa3HHUa B H3HOCaX UHAHHÄPOB CO BCTaBKaMH H 
6e3 BCTaBOK He3HanHTeAbHa. TaK  npn cpaBHHTeAbHbix HcnuTaHH- 
hx aBTOMOÖHAeft no öyAbiiKHOft Ä op o re  noAHroHa H AM H  h h tc h -

CHBHOCTb H3HauiHBaHHH UHAHHÄpOB Ä B H raT eA e ft B A 3  2101 6e3 hh - 
pesHCTOBbix BCTaBOK ßb iA a  B c e ro  Ha ~  11 %  M eH buie, neM ÄBHra
TeA eft co BCTaBKaMH. y  Ä B H raT eA eft m o ä c a h  408 c HHpe3HCTOBbiMn 
BCTaBKaMH BO B cex  UHAHHÄpaX, npOXOÄHBUIHX HCnblTaHHH B 3THX 
ix e  ycAOBHHX, HHTeHCHBHOCTb H3HauiHBaHHH 6buia b  2,8— 3,0 pa3a 
öoA bU ie .

f lA H  COBpeMeHHHX Ä B H raT eA eft nO Bbim eH H aa H3HOCOCTOHKOCTh 
UHAHHÄPOB C HHpe3HCTOBbIMH BCTaBKaMH B 3HaHHTeAbHOÜ CTeneHH 
CBH33H3 C a6pa3HBHOÄ H3HOCOCTOftKOCTbK> HHpe3HCT3. H3HOC UH
AHHÄPOB MOIKHO CHH3HTb 6e3  BBeÄeHHH HHpe3HCTOBbIX BCTaBOK 
KaK 3a  cu eT  aiJxjieKTHBHoft 3aiuH Tbi Ä B H raT eA eft o t  n u A H , TaK  h 3a 
cu eT  npHMeHeHHH mohoahthhx rHAb3 H3 cooT B eT C T B y io iu ero  MaTe- 
p n a A a , H M e io m e ro  o co ö eH H o  BHCOKyio a6pa3H B H yio  CToftKOCTb. Flpa 
3TOM ÄOAJKHbl 6bITb BHHOAHeHH T3K3Ke MepOnpHHTHH HO CHHJKeHHK) 
KOpp03HOHHOrO H3HOCa 3a  CHeT npHÖAHHCeHHH K OnTHMaAbHOMy 
TeM nep aT ypH O M y p e iK H M y p a ö o T b i ÄBH raTeAH , npHMeHeHHH buco- 
KOKaneTCTBeHHbix TonAHB h M aceA .
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O i^e H K a  n p e fle n b H o ro  Te x H M n e cK o ro  cocTonH M q 
flB H ra Te n e M  h o  ocH O B e ycK o p e H H b ix  CTeHflOBbix McnbiTOHHM

KaHfl. TexH. Hayn M. E. rYPBMM, B. M. H Y M A K ,  A. n. E f O P O B A
rOpbKOBCKHM aBT03aBOfl, TOpbHOBCKHH nOJIHTeXHHHeCKMÜ HHCTHTyT

/^B IIIE H 3B E C TH A  Heo6xoÄHMocTb b ycTaHOBAeHHH TexHHnecKH 
”  h SKOHOMHHecKH o6ocH O BaH H bix  npeÄeAO B  SK criA yaTaiiH H  aß- 
TOMOÖHAbHblX Ä B H raT eA eft.

H a H 6 o A e e  n paB H A bH oe pem eH H e s to ü  3aA3HH äoahcho n p eÄ y- 
CM aTpHBaTb B03M0>KH0CTb oueH KH  n p eÄ eA b H o ro  TeXHHHeCKOTO C0- 
ctohhhh  h n p eÄ eA b H b ix  h3hocob Ä eT a A e ft  e m e  b n e p n o Ä  äob oä k h  
ÄaHHOH MOÄeAH ÄBH raTeAH  ä o  OCBOeHHH e e  B nOTOHHO-MacCOBOM 
npOH3BOÄCTBe.

O u eH K a  ÄOAroBenHOCTH aBTO M o6H AbH U x Ä B H raT eA eft h h3hoco- 
c to ü k o c th  hx Ä eT a A e ft , Bb inoAHsieM an b H a cT o n m ee  BpeMH Ha o c- 
HOBe CT3THCTHHeCKOft OÖpaÖOTKH M aTepnaAO B  ÄAHTeAbHOft 3KC- 
n A yaTauH H , He M om eT  öb iTb  npH3HaHa ä o c t3 to h h o  H cnepnb iB a io - 
m e ft B CHAy 3H3HHTeAbHOrO paCCeHB3HHH 3KCnAyaTan,HOHHbIX H3- 
h ocob  h noTO M y, h to  o H a  He ynH Tb iB aeT  hh TexH H n ecK oro  co c toh  
hhh Ä B H raT eA eft, hh H3MeneHHH reoM eTpH n ecK H x  (JiopM Ä eT a A e ft  b 
n p o u e c c e  hx H3HamnBaHHH h H e p a cK p w B a eT  M H oroo6pa3H H  Ä eftcT - 
B yrom H X Ha H3HOC 4>aKTOpOB H HX (j)H3HHeCK0Ö CymHOCTH. Ct3TH- 
cTH H ecKne ÄaH H bie M o ry T  öb iTb  oßoÖ m eH b i He p a H ee  neM n ep es  
Ä ß a -T p H  ro Ä a  c H ana-ia  M accoB o ft 3KcnAyaTau,HH to ü  hah hhoü 
MoAeAH ÄBHraTeAH. flosTO M y 3KcnAyaTauH0HHbie ÄaHHbie ä o a jk h h

HBAHTbca CKopee CpeACTBOM nOATBepjKÄeHHH H oCoÖmeHHH CneUH- 
aAbHO nOCT3BAeHHbIX HCnblTaHHÜ, HeM CaMOCTOHTeAbHMM MeTOÄOM 
oueHKH.

OcHOBHbiM cnoco6oM onpeAeAeHHH npeueAbHbix h3hocob ÄeTa
Aeft h conpHHteHHft HBAHeTCH oueHKa TexHHnecKoro coctohhhh ÄBH
raTeAH no npeAeAbHbiM noKa33TeAHM. O äH 3ko  npaKTHKa noKa3a- 
Aa, h to  cyÖbeKTHBHOCTb MHeiiHÜ oöcAyiKHBaiomero nepcoHaaa b 
COBOKynHOCTH C pa3AeAbHbIM HCnOAb30B3HHeM OUeHOHHHX napa
MeTpoB, T3KHX KaK paCXOÄ MacAa, ÄHMAeHHe, CHHJKeHHe MOmHOCTH 
h Ap., He oöecnenHBaeT noAyneHHH oöieK THB Hbix ÄaHHbix. IlpHMe- 
HeHHe pa3AHHHbix npnßopoB h cpeACTB oueHKH TexHHnecKoro co- 
"TOHHHH ÄBHraTeAeft CyAHT ÖOAbUIHe B 3T0M HanpaBAeHHH BO3M0JK* 
rfocTH. O h h  M o ryT ÖbiTb npaKTHHecKH HcnoAb30BaHbi AHmb nocne 
BcecTopoHHero HccAeAOBaHHH KaiKÄOro H3 oueHOHHbix napaMeTpoB, 
HX B33HMOCBH3H H H3yHeHHH B03MOJKHOCTH npHMeHeHHH 3THX 
cpeACTB äah oueHKH npeÄeAbHoro TexHHnecKoro coctohhhh ÄBHra
TeAeft Ha OCHOBe BbIHBAeHHOft B3aHMOCBH3H. IIpOBeAeHHe T3KHX HC- 
CAeÄOBaHHÖ B yCAOBHHX SKenAyaTaUHH 33TpyÄHHTeAbHO H TpefiyeT 
3H3HHTeAbHoro BpeMeHH. riosTO M y ueAecoo6pa3HO H3ynaTb h bu- 
önpaTb noKa3aTeAH npeÄeAbHoro coctohhhh h oueHHBBTb npe-
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ae.abHbie h3h o c h  AeTaaeft ABHraTeaeft b ycaoB H ax ycKopeH H ux 
CTeHAOBbix HcnbixaHHÖ. MeTOÄHKa t b k h x  HcnbiTaHHH, pa3paöoTaH- 
Han h BHenpeHHaa Ha PopbKOBCKOM aBT03aBoae, ö u a a  noaoJKena 
b ocHOBy H3jiaraeMbix HccaeaoBaHHft [1 ], B KanecTBe öa30B0ft m o - 
AWih  6biJi Bbi6paH ÄBHraTejib 3M3-53, no KOTopoMy k  HacTOHiueMy 
BpeMeHH naKon jien  onpeAeAeHHbiö cTaTHCTHnecKHft MaTepnaji b yc- 
jiobhhx SKcnayaTaiiHH. HccaeAOBaiiHH npoBeAeHbi TaKHce h Ha a p y - 
rnx MOAeAHX ABHraTeaeft FA3 h 3M3.

yCKOpeHHUM CTeHÄOBbIM HCnbIT3HH5IM nO pejKHMy 5 (HcnbiTaHHH 
c noaaneft 4 mt n u an  Ha 1 m3 B 0 3 A yx a  b u h ah h ap u  h 50%  b Kap- 

Tep no 5-nacoBbiM UHKAaM b TeneHHe 2 n npn n  M 100%
r  M KP  max

H arpy3K H ; b TeneHHe 2 h npn n N emdl^ 100% H a r p y 3 K H ; x o a o c to h

xoa  npn  «m in n ep e3  K a jK a u Ä  n a c  n o  15 m u h  c  3aM eH oft M a c a a  n pn  
3aMeHe noAHinnHHKOB K o a e H n a T o ro  B a a a ) k H acTO H m eM y BpeMeHH 
noABeprHyTbi rn ecT b  A B H raT ea e ft  3M3-53. B n p o u e c c e  HcnbiTaHHft 
nepnoAHnecKH n ep e3  5— 15 n H en ocpeA C TB eiiH o  Ha pea tH M e ycKO- 
peHHMX H cnuTaH H ft H 3M epnaH  n oK a 3 a T ea H  T exH H n ecK oro  coctohhhh  
h oueHHBaaH CTeneHb H3HomeHHOCTH och ob h u x  conpiuKCHHÖ, A a a  
nero nepe3  15— 25 n A B H raT ea b  BCKpuBaaH . H 3 M e p a aH  n o K a s a re a H  
TexHHnecKoro coctoh h h h  A B H ra T ea a : p a c x o a  M a ca a , n p o n y c K  ra -  
30B b K a p T ep  A B H ra T ea a , K O M npeccH io, AaB aeH H e ra30 B  b K a p T ep e , 
yTenay c a c a T o ro  B 0 3 A yx a , bb oah m oto  n o a  A aB a en n eM  b u hah hapu  
nepc3 cB en H u e OTBepcTHH, K oannecTB O  n poA yK TO B  H3HOca b M ac- 
ae, 3(J)(j)eKTHBHyio MoniHOCTb, A aB aeH H e M a ca a  b M aca a H o ft M arn - 
CTpaan, M o iu H ocT b  M exaH H necKH X n oT ep b , H H AHKaTopHbie n oK aaa - 
TeaH h a p . M to ö u  HCKaionHTb BAHHHHe Ha AaB aeH H e M a ca a  b M a- 
rHCTpaaii npoH3BOAHTeabHOCTH M a c a a H o ro  H a c o c a  h H3hocob e r o  
aeTaaeft, n p n  ch h th h  noKa3aH H ft n o  aaß aeH H io  M a ca a  n ep n oA H n e- 
ckh Ha Ä B H raT eaH  ycTaH aB A H B aaH  STaaoH H b iä  M acaH H u ft H a co c  b 
CTaHAapTHOM HcnoAHeHHH. B n p o u e c c e  H cn u ra iiH H  noAAepJK HBaaH  
onraM aabH u ft T en a oB o ft  peacHM p a ö o T b i A B H raT ea a  a  onTH M aabH b ie 
peryaHpoBKH K a p ö ro p a T o p a  h ycTaHOBKH 3 a *H ra H H H . ,Zl,o h n o c a e  
HcnbiTaHHft, a Taxace n p n  b ck p u th h x  h n e p e ö o p K a x , CBH3aHHbix c 
3HMeHaMH H3H0HieHHHX A eT a A e ft , BUnOAHHAH M H KpOM eTpajK H 
oueHKy M aK poreoM eTpH H  H3HouieHHbix A e T a a e ft . F lp n  H acTynaeH H H  
3HanHTeabHoro yxyA u ie i- iH a  n oK a 3 a T e a e ft  —  p e3 K oe  yB ea iin e iiH e  
pacxoaa  M a c a a  h Bb iÖ poc e r o  n ep e3  CHCTeMy bchthahuhh  K a p T e p a  
H3-3a ÖOAbUIOrO npO pblB a ra3 0 B  H p e3 K 0 r0  B03paCT3HHH AaBAeHHH 
b K apTepe, h to  T p e ö o B a a o  n ocT oa H H o ft aoah bkh  M a ca a  (n ep e3  
KajKAuft n a c  p a ö o T b i)  h 3 a T p y A H a a o  c H a ra e  n oK a 3 a T e a e ft ; n a a e -  
Hiie m oiuhocth a o  8— 9 % ; p e3 K oe  n a a c H u e  aaBaeHHH M a ca a  a o  
0,4—0,6 Krc/cM 2; p e3 K oe  B03pacT3H H e ÄHHaMHKH H3HauiHB3HHa a e -  
Taaeft —  bh h bah ah  h 3 a M eH a a a  a e T a a n , H3Hoc K O T o p u x  Bbi3Baa 
9th y x ya u ieH H a , h HcnbiTaHHH n p oA o a J K a a n  a o  H acTynaeH H H  n p e- 
aeabHbix h3hocob o c h o b h u x  A e T a a e ft  c o n p a a ie n n ft ,  t .  e. K oaeH n a - 
Toro B aaa  h rn a b 3  uhahhapob .

Flocae BCKpbiTHft h n epeöopoK  ÄBHraTeaH noABepraan  4— 5-na- 
coBofl npnpaöoTKe öe3 noaann  nuaH  c 3aaHBKoft Ha s to  BpeMa 
CBeaiero M acaa. B npouecce npnpaÖOTKH ocyiuecTBaaaH  KOHTpoab- 
Hbie chhthh  noKa3aTeaeft. B  pe3yabTaTe ö u a h  noayneHbi KpHBue 
H3MeHeHHa u ea o ro  p a a a  noKa3aTeaeft TexHHnecKoro coctohhhh  u h - 
aHHApo-nopHiHeBoft h  KpHBOuiHnHO-maTyHHoft rpyn n  ABHraTeaa h 
KpnBue AHriaMHKH H3HauiHBaHHa AeTaaeft yKa3a iiH ux rpynn .

Ha pnc. 1 npHBeaeHM KpHBbie H3MeHeHHa öoabüiHHCTBa H ccaeao- 
BaHHbix noKa3aTeaeft 3 a 50 n ycKopeHHbix cTeHAOBux HcnbiTaHHft.
Hanöoaee aocTOBepHbie aaHHbie 0 npeaeabHOM TexHHnecKOM co- h oc th  H3HauiHBaHHH AeTaaeft nponcxoAHT 3HanHTeabHoe noBum e-
ctohhhh UHAHHApo-nopuiHeBoft rp yn n u  aaiOT T3KHe noKa3aTeaH, Hne nponycK a ra30B h AaBaeHHH ra30B b KapTepe. Pe3yabTaTU
xaK nponycK ra30B b KapTep ABHraTeaa, p a cx o a  M acaa, aaBaeHHe cneKTpaabHoro a n a j im a  npoayKTOB H3HOca (3HanHTeabHoe, no

T  a 6 ji h u a 1

50-qacoßbie yCKOpeHHbie HcnbiTaHHH CTeHÄOBMe HcnbiTaHHH
YAeAfcHblft H3HOC B 

ycaoBHax 9KcnjiyaiauHH 
no HaHHWM KOHCT- 

pyKTOpcKO-SKcnepH- 
MeHTa^bHoro OTAe^a

H3hoc AeTajieft Cpe^HeMaKCHMa^b- 
Haa Be.iiiMHHa 
H3HOCa B MM

CpeüHBfl 
BCJlHMHHa 
H3HOCa 
B MM

CpeAHeMaKCHMajib- 
Haa Be^HMHHa h3ho- 
ca B MKM/1000 KM

CpeAHHH 
BeJIHHHHa 

H3HOCa 
B MKM/1000 KM

rHJ!b3bI UHJIHHApOB (B 30He MaKCHMajlbHOTO H3H0C8) . . . . 0,125 0,090 1,562 1,124 1,396
riopoiHeBbix K<wieu no TemiOBOMy 3asopy:

BepxHero .................................................................................. 2,11 1,2 26,39 15,02 12,93
BToporo ....................................................................... 3,31 2,35 41,30 29,35 24,75

nopuiHeßwx KO^eu no Bbicoie:
Bepxnero .................................................................................. 0,092 0,062 1,150 0,775 1,240
BToporo ..................................................................................... 0,049 0,031 0,613 0,388 0,636

nopuiHeft no BbICOTe BepXHCH KaHSBKH................................. 0,155 0,127 1,940 1,589 0,320
Uleen Ko^eHHaioro Ba^a:

KOpeHHblX............... ... .............................................................. 0,070 0,058 0,875 0,725 0,744
UiaTyHHbJX.............................................................................. 0,028 0,018 0,350 0,225 0,296

Boaabiuieft:
HHWHero KOpeHHoro ............................................................... 0,210 0,184 2,622 2,300 2,230
BepxHero u ia T yH H oro ............................................................ 0,059 0,050 0,737 0,625 0,313

P h c. 1. H3MeHeHne noKa3aTeaeft TexHHnecKoro c o c to h 
h h h  ABHraTeaa 3M3-53 b  npouecce ycKopeH H ux c toh a o - 

b h x  HcnbiTaHHft:
1 —  yueJibHbifl pacxoa TonaHBa; 2 —  nponycK ra30B b KapTep 
ÄBHraTeaH Ha peiKHMe noaHoro apocceaa  npn n  =  2000 o 6/m u h ;  
3 — aaBaeHHe ra30B b KapTepe Ha p o k h m c  noaHoro ApocceaH 
npn n  =  2000 o 6/m u h ; 4 —  AaBaeHHe Macaa b MarHCTpaan; 5 — 
pacxoa  Macaa; 6 —- yreaKa c>Karoro B o say xa ; 7 —  MaKCHMaab- 
Haa MOIAHOCTb; 8 —  KOMnpeCCHH; 9, 10, 11 — KOÄHHCCTBO, CO
OTBeTCTBeHHO, CBHHIia, aalOMHHHH, xpoMa B npoayKTax H3HOCa

ra30B  b  K a p T e p e  h  cn eK Tp aab H b ift aH aaH 3 n poayK TO B  H3HOca. 
K oM n peccH H  He3H auH TeabH o n a a a e T  c  yB eau neiiH eM  h 3h o c o b  A e 
T a a e ft  U H A H H apo-nopn iH eB oft r p y n n u ,  npnneM  HM eeT AOBOabHO 
ö o a b in o ft  p a3 Ö p oc  h  B ecbM a TpyAH O  n oaaaeT C H  o öo ö iu eH H io . Y T e n -  
Ka c n ta T o ro  B 0 3 a yx a , n o a a B a e M o ro  b  u h a h h a p u , T a K * e  HM eeT 
3H anH TeabH oe pacceH BaH H e. O u eH K a  n o  3TOM y n a p a M e T p y  cBH3a- 
Ha co  CTaTHnecKHM rioao>KeH neM  A e T a a e ft  n op m u eB o ft  r p y n n u  h b 
3H anH TeabH oä CTeneHH 3 3 b h c h t  o t  iioao>KeHHH 33 m k o b  n o p u m e B u x  
K oa eu . M o iu H o c T b  h  p a c x o a  TonaH B a  npaKTH necKH  He H3MeHHAHcb 
3a 50 n H cnuTaH H ft, x o t h  h 3h o c h  A e T a a e ft  k  aTO M y BpeM eHH a o -  
c t h t a h  3H anH TeabH bix BeannHH (T a ö a .  1 ).

F lepB O H anaabH o b  n p o u e c c e  H cnuTaH H ft b  p e 3 y a b T a T e  n p n p a -  
ö o t k h  y r a p  M a ca a  pe3K 0  cHHTKaeTCH, a n p o n y c K  ra3 0 B  h  A a B a e 
HHe b  K a p T e p e  HecKOAbKO B 0 3pacTaroT . H 3M eH eH H e s t h x  n oK a3 a - 
T ea e ft  b  H eKO Topoft CTeneHH T a K * e  m o t k c t  öb iTb  c b h 3 3 h o  c cob- 
MeiueHHeM 33m k o b  n o p u iH e B u x  K o a e u  b  n p o u e c c e  p a ö o T U  AB H raT e- 
a h , b a h h io iu h m , raaB H H M  oöp a 3 0 M , Ha n p o n y c K  ra30 B . B OCHOB- 
h o m  x a p a K T e p  H3MeHeHHH yK a3aH H b ix  n a p a M eT p o ß  o n p eaean eT C H  
oöpa30B 3H H eM  n o a  BepxHHMH K oabu aM H  yn a oT H H io iu e ft  M acaHHOft 
noay iH K H , npenH TCTB yrom eft n p o p u B y  ra30 B  h  cayB aH H eM  e e  n o a  
AaBAeHHeM  n p o p u B a ro iu n x c n  ra30B . 3 t o  noATB ep jK AaeTC H  t o m , h to  
n o  M ep e  n p n p aöoT K H  conpH TKeH H U x A e T a a e ft  H a c T y n a e T  neK O Topan  
CTaönabHOCTb AaH H bix n 0 K a 3 a T ea e ft , a  n p n  vßeaH neH H H  HHTeHCHB-
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cpaBHeHHio c  HaqajibHuM, noBbiuieHue coAepiKaHHH b hhx xpoM a 
h amoMHHHfl) noÄTBepjKÄaioT HHTeHCHijiHKauHio npouecca  H3HauiH- 
BaHHH nopum eft n nopuiH eBux Koueu k  3TOMy BpeMeHH. Y r a p  Mac- 
ua npn atom  B03pacTaeT He Tax  pe3KO. T o jib xo  b pe3yjibTaTe 3Ha- 
HHTejibHoro yßejiHueHHH 3a3opoB b ueTajiHX UHUHHApo-nopuiHeBoft 
rpynnbi nponcxoAU T pe3Koe B03pacraHHe pa cxou a  Macua KaK 3a 
cqeT Toro , h to  HaKanuiiBaioiucecH n o «  BepxHHMH KOUbuaMH Macuo 
npoKaHHBaeTCH KOJibuaMH, npeonoueBan AaBueim e npopbiBaiomHx- 
ch ra30B h BU3biBan 3HaqHTeubHoe yBeunqeHHe y ra p a  Macua, Tax 
h 3a cneT B ußpoca  Macua qepe3 cncTeMy bciithuhuhh KapTepa h 
HenjIOTHOCTH CajIbHHKOB H3-3a nOBblUieHHOTO UUBJieHHH ra30B B Kap- 
Tepe. T a K o e  HBjieHHe HaßuroAaeTCH k 65— 75 h k 115— 125 h  pa- 
6 o tu  UBHraTejiH no pextHMy h Bbi3bmaeTCH b nepBOM cu yqae hh- 
TeHCH(j)HKauHeH H3HauiHBaHHH nopum eft h nopuiHeBHx KOJieu npn
AOBOUbHO njlBBHOM npOTeK3HHH KPHBOH H3HOCa UHJIHHÄPOB, a BO
BTopoM cu yq a e  HHTeHCHBHbiM H3HauiHBaHHeM Bcex ÄeTaueft uh- 
jiHHÄpo-nopmHeBoft rp yn n u , b tom  qucue h rnub3 uhuhhapob 
(pn c. 2 h 3 ) .  K  3thm  »c e  nepnouaM  nponcxoAHT naueHue moiuho- 
c th  (Ha 8— 9 % )  h KOMnpeccHH (ä o  7— 7,2 ktc/cm5) .

r iepeßopK H  ÄBnraTejiH 6e3 3aMeHH ÄeTaueft uHUHHApo-nopume- 
boh rpynnbi Bbi3biBai0T b HeKOTopbix c jiy q a a x  He3HaqHTeÄbHoe chh- 
»e H H e  (ä o  10— 13% ) nponycK a ra30B, h to  MOixeT öbiTb cbh33ho, 
no  Bcefi BepOHTHOCTH, c HOBbIM nOUOJKeHHeM, KOTopoe 3aHHM3K)T 
33mkh nopuiHeBbix KOJieu nocue nepeßopKH, h, KaK npaBiiuo, 6o- 
u ee 3HaHHTeÄbHoe (ä o  20— 2 5 % ) cHHxceHHe pa cxoÄ a  Macua, h to  
CBH3aH0 c 3aMeH3MH H3HOiueHHbix caubHHKOB KoueHqaToro Baua 
(Ha pHC. 2 3TH H3MeHeHHH nOKa3aHbI HITpHXOBOH UHHHeft). 3aMeHa 
ÄeTaueft toum co nopuiHeBoft rp yn n u  (nopuiHeft h nopuiHeBux ko- 
u eu ) npH ÄOBOUbHO ßoUbUIHX H3H0CaX THUb3 UHUHHÄpOB (äO 160—  
180 mkm) BU3UBaeT pe3Koe cHH>KeHHe y ra p a  Macua h nponycKa 
ra30B h 3H3HHTeubHoe noBumeHHe KOMnpeccHH npaKTHqecKH a o  
h c x o ä h h x  3HaH6HHH, HaßuiOÄaeMbix nocue okohh3hhh npupaßoTKH 
ÄeTaueft (n ocu e  10— 15 q pa6oTbi AßHraTeuH no  peiKH M y), h no- 
BbimeHHe m oiu hocth  Ha 6— 7 % .

P hc . 2. H3MeHeHHe noxasaTeueft TexHHnecKoro 
coctohhhh  ÄBHraTeuH 3M3-53 b  npouecce ycKO- 

peHHUx HcnuTaHHÖ:
/ — nponycK ra30B b KapTep na pe>KHMe nojiHoro Äpoc- 
cejia npH n=* 2000 o6/muh; 2 — AaßJieHHe M acna b Ma- 
rHCTpajin; 3 — MaKCHMaJibHaa MomHocTi»; 4 — KOMnpec- 

chh; 5 — pacxoa Macjia

H3 HCCueuoBaHHux noxasaTeueft TexHHHecKoro coctohhhh  Kpn- 
BOUiHnHO-iuaTyHHoft rpynnu ABuraTeun Hanßouee ÄOCTOBepHue 
AaHHue o ee npeueubHOM co ctoh h h h  uaiOT AasueHHe Macua b Ma- 
cuHHoft MarncTpauH h  cneKTpaubHuft aHauH3 npoAyKTOB H3Hoca. 
Pe3Koe CHHxceHHe AaBueHHH Macua cBHAeTeubCTByeT o Hacrynue- 
hhh nepHOAa HHTeHCHBHoro yßeuHHeHHH 3a3opoB b noAuiumiHKax 
KoueHqaToro Baua. 3 t o  noATBepiKuaeTCH h pe3KHM B03pacT3HHeM 
coAepacaHHH cBHHua k 3T0My BpeMeHH b npoAyxTax H3Hoca, buhb- 
UeHHUM CneKTpaUbHbIM anaUH30M.

y>Ke nocue 25— 30 h paßoTu ÄBHraTeuH HaßuiOÄaeTCH pe3KH& 
cnau AaBueHHH Macua b MacuHHoft MarncTpauH. K  3T0My nepno- 
Ay HacTynaeT pe3Koe noBuuieHHe H3HauiHBaHHH hhjkhhx bkubäu- 
uieft KopeHHux noAuiunHHKOB, npuneM KpnßaH H3HauiHB3HHH cxoä- 
Ha C KpHBOft B03pacT3HHH KOHUeHTpaUHH CBHHU3 B npOAyKTax H3- 
Hoca (pnc. 1). K  85— 95 q HcnuTaHHÖ, KorAa 3aMeHa BKuaAumeft 
He MoaceT KOMneHcnpoBUTb 3HaqHTeubHbie h3hocu KopeHHux uieeK 
Baua h b noAuiHnHHKax noHBuniOTCH fioubuine 3a3opu, AaßueHHe

Macua b MacuHHoft MarncTpaun c t3 h o b h t c h  hh3khm , HaerynaeT 
nepHOA HHTeHCHBHOTO H3HaUIHBaHHH KOpeHHUX UieeK KOUeHHaTO- 
ro Baua, h to  noATBepsKAaiOT pe3yubTaTbi pa6oTU [2 ], noKa3biBaio- 
Uteft 3HaHHTeUbHyiO HHTeHCHljlHKaUHK) H3HaiUHBaHHH nOAUIHnHH- 
k o b  KoueHHaroro Baua npn hh3kom  AaBueHHH Macua b MaracTpa- 
uh. H3HOCU niaTyHHUx uieex npn s to m  3HaqHTeubHo HHixe, h hh- 
TeHCHBHOCTb H3HaiUHBaHHH HX HeBeUHKa. Ta >Ke 33KOHOMepHOCTb 
H3HaUIHB3HHH KOpeHHblX H UiaTyHHUX nOAUIHnHHKOB ABHraTejIH 
3M3-53 HaöuiOÄaeTCH h  b ycuoBHHX SKcnuyaTaunn. Ü3H0C noA- 
niHnHHKOB pacnpeAeuHTCubHoro Baua ABuraTeun 3M3-53 He oxa- 
3biBaeT cymecTBeHHoro bu h h h h h  Ha H3MeHeHHe AaBueHHH Macua b 
MarncTpauH BBHAy 3HaquTeubHo MeHbiunx h 3 h o co b  s t o t o  conpaxce- 
hhh  no cpaBHeHHio c  noAumnHHKaMH KouennaToro Baua, h to  noa- 
TBepacAaeTCH h  3KcnuyaTauHOHHUMH a b h h u m h  KOHCTpyKTopcxo- 
3KcnepHMeHTaubHoro OTAeua 3aBOAa h  pe3yubTaTaMH Hauinx hc- 
nuTaHHÖ. CoruacHo pe3yubTaTaM cTaiHCTHHecKoft o6pa6oTKH skc- 
nuyaTaunoHHux a 3 h h m x  no 40 AßHraTeuHM HHTeHCHBHoeTb H3H3- 
iu h b b h h h  onopHux ineeK pacnpeueuHTeubHoro Baua b 4 pa3a, a 
BTyuoK pacnpeAeuHTeubHoro b 6,5 pa3a HHKe, neM cooTBeTCTBeH- 
HO HHTeHCHBHOCTb H3H3IUHBaHHH KOpeHHUX UieeK H HHIKHHX BKUa- 
AUUieft KOpeHHblX nOAUIHnHHKOB.

FIOÄTBepjKÄeHHeM  BUCKa33HHOrO nOUOIKCHHH HBAHeTCH H TOT 
(JiaKT, h to  n o c u e  100 q HcnbiTaHHft, K o ru a  Ha oahom h3 ABHme- 
u eft c u eu b io  oueHKH n p eA eu b H o ro  H3H oca ru u b3  u h u h h a p ob  6un 
ycTaH O BueH  A p y r o f t  K o u eH q aT u ft Bau, uM eB iunft h 3 h o c u  KopeHHux 
u ieeK  n op H A u a  60 mkm h h 3 h o c u  iu a T yH H u x  u ieeK  a o  25 mkm c  ho- 
BbIM KOMnUeKTOM KOpeHHblX BKUaAblU ieft (iU aTyH H b ie  BKUaAbllUH 
BBHAy He3HaqHTeUbHbIX H3HOCOB 3a 20 q paÖOTbl OCTaBHUH npeiK- 
h h m h ), A aßu eH H e b M acuH H oft M arn cT p au H  n oA H n u ocb  ao 
2,6 k tc/cm 5, HecM OTpn Ha t o ,  h to  b MOMeHT 3aM eH u  KoueHqaToro 
B au a h 3 h o c u  nOAUIHnHHKOB p a cn p eA eu H T eu b H oro  B au a aoc th tu h  
3HaqHTeubHOH BeuHHHHu (h 3 h o c  o n o p H b ix  B T yu oK  pacnpeAeuHTeub- 
H o ro  B aua ä o  100 mkm, o n o p n u x  u ieeK  p a cn p eA eu H T eu b H oro  Baua 
ä o  30 m k m ). T o u b K o  k  125 q p a ß oT b i A B u raT eu n  AaßueH H e bhobi> 
y n a u o  a o  0,6 ktc/cm 5 (p n c . 2 h  3).

XapaKTep npoTeKaHHH k p h b h x  H3HauiHBaHHH ÄeTaueft, nouyqHB- 
uinftcH b npouecce HcnbiTaHHft, 6u h 30k  no (jiopMe KuaccunecKHM 
KpHBbIM H3HaiUHBaHHH.

C o B M e c r a u f t  aH auH 3 K p u B b ix  H3M eneHHH n o K a 3 a T e u e ft  TexHHqe- 
CKOTO COCTOHHHH H K pH B H X  AHH3M HKH H3HaUIHB3HHH Ä e T a u e ft  n0- 
3bou hu  A a T b  opH eH TH poB O H H bie  BeuH qH H bi n p e A e u b H b ix  noKa3aTe- 
u e f i T e x H n q e c K o r o  c o c to h h h h  A B H ra T e u e fi h  BeuH H H H y n p eA eu b H ax  
H3HOCOB OCHOBHUX Ä e T a u e ft  H COnpHJKeilH ft, UHM HTHpyiOIUHX CpOK

Phc. 3. H3HOC ÄeTaueft KpHBOuiHnHO-uiaTyHHoft ( a )  h uhuhhapo- 
nopuiHeBoft (6 )  rpynn  ÄBHraTeuH 3M3-53 b  npouecce ycKopeHHbix

CTeHAOBUX HCnblTaHHH:
I  — nepeÖopKa c 3aMeHOft BKJiaAWiuefi icopeHHbix noÄiUHnHHKOB; I I  — ne- 
peöopKa c 3aMeHoft nopuiHeft, KOJieu, KopeHHbix h maTyHHbix BK^aÄbiuiefl; 
/// — nepeÖopKa c 3aMeHoft K<wieHHaToro Bajia h KopeHHbix BKJiaÄWiueß; 
/ — HHJKHHfl KOpeHHOft BKJiaAbllli; 2 — BepXHHfl UiaTyHHblft BKJiaflbllli; 3 — 
KopeHHaa rneftna KOJieHHaToro Ba^a; 4 — inaTyHHaH rneöKa KOJieHHaioro 
Bajia; 5 — BepxHna nopiuHeßan KanaBKa; 6 — rHJib3a UHJiHHÄpa b nJiocKo- 
cth, nepneHÄHKy^npHoö och KOJieHHaToro Bajia; 7, 8 — nepßoe h BTopoe 
nopuiHeßbie KOJibua no BbicoTe; 9, JO — BTopoe h nepßoe nopuiHeßbie kojiö-

Ha no Ten^oBOM y aa3opy
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T  a 6 ji h  u  a 2

O p H e iiT H p O B om ib ie  n p e ^ e jib iib ie  
n o K a3 a ie^ H  TexH H M ecK O ro c o c t o a h i h  

h  h 3h o c o b  Ä eT aA e ft Ä B H ra ie jif l 
3 M 3 - 3 3

n o  p e 3 y A b -
T a ia M

HCnblTaHHft

n o  AaHHbIM 
KO H CTpyK- 
T 0 p C K 0 -9 K -
cn ep H M eH -

T a jib H o ro
OTAe;ia

(B K cn ^ ya -
TauHOHHbie

ÄaH H bie)

F Io  p e 3 y j ib -
T a ia M  H 3- 
M epeH H ft 

A eT aae ft 
ÄB H raTeAeft, 
n o cT yn H B - 
UJHX B K a 
nHTaÄbHbift 

peMOHT

PacxoÄ  M ae^a:
b t /m .................................................................. 4 5 0 -5 0 0 __ __

B Jl/100 K M .................................................... 1 , 1 - 1 , 2 — —
ripo n ycK  ra 3 0 B  b  ä /m h h ............................ 1 6 0 -1 7 0 __ __

flaBJieHHe M ac^a  b  n rc/C M 2 ........................ 0 , 5 - 0 , 6 __ __
H3HOC UHÄHHÄpOB B MM ............................ 0 , 2 5 - 0 , 3 0 0 ,3 5 - 0 , 4 0
II3H0C KOsieU B MM*.

B ep x H ee  ......................................................... 0 , 1 5 - 0 , 1 8 0 , 1 5 - 0 , 2 0 0 ,1 3 - 0 , 1 6
B T o p o e  ............................................................. 0 , 1 2 - 0 , 1 4 0 , 1 0 - 0 , 1 5 0 , 0 9 - 0 ,1 1

n o  Te iu ioB O M y 3 a 3 0 p y :
3 , 0 - 3 , 5B ep x H ee  K O . i b u o ...................................... 1 , 0 - 1 , 5 1 , 5 - 1 , 9

BTOpOe K O J Ib l jO ........................................... 4 ,0 — 4 ,5 1 , 0 - 1 , 5 1 , 6 - 2 , 1
H 3hoc n o p m fie ft  n o  Ä n a M eT p y  b m m  . 0 , 1 8 - 0 , 2 0 0 ,1 2 0 , 1 9 - 0 ,2 1
II3HOC n o p u iH eB b ix  K3HäBOK B MM\

B epxH eft ........................................................ 0 , 2 3 - 0 , 2 6 0 ,1 0 0 ,1 8 — 0 ,2 4
BTO poft ............................................................. 0 , 1 2 - 0 , 1 5 0 ,1 0 0 ,1 4 - 0 , 1 6

H3hoc u ie e x  b  m m :
K O peH K b lX ........................................................ 0 , 1 6 - 0 , 1 7 0 ,1 0 0 ,1 3 - 0 , 1 8
m a i y « H b i x .................................................... 0 , 0 7 - 0 , 0 8 0 ,0 6 0 ,0 5 - 0 , 0 8

H3hoc  h h ä h h x  BKJiaÄbim eft K o p e iiH b ix
nOÄIUHnHHKOB B M M ...................................... 0 , 2 0 - 0 , 2 2 0 ,1 0 0 , 1 7 - 0 ,2 1

H3HOC BepxH H X  B K ^ Ä b lU ie ft  U iaTyHHblX
FIOÄLUHnHHKOB B M M ...................................... 0 , 0 8 - 0 , 0 9 , 0 ,0 5 0 ,0 4 - 0 , 0 6

3a30p B ep x H ee  K O Ä b ito— KaHaBKa b  m m 0 ,3 6 - 0 , 4 0 — 0 ,3 5 - 0 ,4 0
3a30p KO ÄeH M aiw ft b 3ä — noAuinnH H K

B M M ............................................................. ....  . 0 , 2 8 - 0 , 3 2 0 ,2 8 - 0 , 3 0

cnyjKÖM ÄB H raTejiH  3M3-53 (TaÖ A . 2). O u eH K a  T ex H iiu ecK o ro  c o 
ctohhhh Ä B H raT e jie ft n o  t o k c h h h o c t h  o xp a ö oT aB u iH X  h  K ap T ep - 
Hbix ra30B h  BuöpauH H  Ä B u raT e jiH , npoB O ÄH M aa b  H acTO H iuee B p e
MH, AaeT B03M0JKH0CTb yTOHHHTb nOJiyneHHbie p e3 y j!bTaTb I.

ConocTaBji.eHHe x a p a K T e p a  h cooTH on ieH H H  «3 h o c o b  npoB eueH O  
no 60 ÄBH raTejiH M  3M3-53, H axoAH BiuH M cn  b y c a o b h h x  B T opo ft 
xaieropH U s K c n jiy a T a u n n . C o r jia c H O  HCCAeAOBaHHHM [3] bkb h b b - 
aeHTHbiu n p o ö e r  3a  50 u ycK op eH H b ix  HcnbiTaHHH b s to m  c j iy n a e  
cooTBeTCTByeT 75— 80 tm c . km n p o ö e r a .  ä a h  oueHKH c o o t b c t c tb h h  
xapaKTepa h 3 h o c o b  ö m a h  o ö o ö iu e H b i uaH H bie n o  10 ABHraTeAHM , 
HMeBuiHM n p o ö e r n  95— 115 t h c .  km [4 ] ,  O u eH K a  c o o th o ih c h h h  H3- 
HOCOB B yCJIOBHHX SK CnjiyaTaU H H  H B yCAOBHHX CTeHÄOBMX Hcnbi
TaHHH n p oB eu en a  n o  yueJibH UM  H3HocaM Ä eT a A e ft , ä a h  u e ro  n pn - 
BaeneHbi ÄaHHbie, noA yu eH H b ie  KOHCTpyKTopcKO -SKcnepH M eH TaAb- 
HUM OTÄeÄOM r OpbKOBCKOPO 3B T03aB 0Äa Ha OCHOBe CTaTHCTHHe- 
ckoh o öp a öoT K H  pe3 yjibTaTO B  H3MepeHHH n o  40 ABHraTeAHM , HMeB- 
ihhm n p o ö e rn  50— 115 tm c . km, t .  e. H axoÄH B u iH M ca Ha c t3 ä h h  
3KcnjiyaTauHH, K o ru a  n p o n c x o Ä H T  n paK Tn qecK H  n p on o p u n o H a u b - 
Hoe yBeÄHueHHe H3Hoca o c h o b h m x  Ä eT a A e ft  ÄBH raTeAH  3M3-53 c 
B03pacTaHHeM n p o 6 e ra  aBTOMOÖHAH (TaÖ A . 1 ).  C p aB H eH n e n oK a3 a - 
JI0 ÄOCTaTOHHyiO 6jIH30CTb H3HOCOB KaK  n o  OCHOBHbIM ÄeTajIH M  co -  
npsuKeHHÖ, TaK  h n o  o ö m e M y  cooT H om eH H io  h 3 h o co b  B c ex  Ä eT aA eft 
conpHxceHHH. B o u e e  b h c o k h c  3HaueHHH y u e jiM ib ix  H 3h ocob  b y c u o -  
BHHX ycK opeH H bix  CTeHÄOBUX HCHblTaHHH nOpiHHeft, K on eu  H BKJia- 
Äbimeft o ö y c jio B a e H M  TeM , h to  h x  h3hocm  b y c a o b h h x  S K cn u yaT a - 
Hhh oöoö iu eH b i n o  p e 3 y jib T a ra M  H3MepeHHÜ KaK h o b h x , T a x  h  3a- 
MeHeHHbix Ä e T a jie ft , h m cb ih u x  k o  BpeMeHH H3MepeHHÜ H eöoA b - 
iune H3Hocbi, T o ru a  k s k  yA eA b H b ie  h 3 h o c h  iia3BaH H bix Ä eT a A e ft  b 
ycaoBHHx CTeHÄOBbix ncnbiTaHHÖ o ö o ö iu e H b i TOJibKO n pn  HX nepBOÜ 
3aMeHe.

Ä ä h  nOÄTBep>KÄeHHH n oA yq e iiH b ix  p e3 yÄ b T aT 0 B  ö h ä h  TaKJKe 
o ö o ö iu e H u  n o  cpeÄHeM aKCHM aabHbiM  H3HocaM  ÄaH H bie H3MepeHHft 
10 Ä S H raT en e ft 3M3-53, n o c T ym iB iu n x  b  KanH TaÄbH bift peMOHT 
n o c u e  n p o ö e r a  165— 200 t m c . k m . K s k  b h ä h o  H3 t h ö ä . 2, n p eA eA b - 
H u e  H3HOCH Ä eT a u e ft , ycTaHOBÄeHHbie b  p e3 yÄ b T a T e  H3ÄOJKeHHbix 
HCCÄeÄOBaHHft, B OCHOBHOM COBnaÄaiOT CO CpeÄHeMaKCHM3ÄbHbIMH 
H3HOC3MH Ä eT a A e ft , nOCTynHBIHHX B KanHTaÄbHbift peMOHT. He- 
CKOÄbKO ÖOÄblUHe 3H3HeHHH npeÄeÄbH blX  H3HOCOB KOÄeu, n op u iH eä  
h  BK ÄaÄbiiueft, ycTaH O BÄeH H bie b  p ea y u b T a T e  n p oß eÄ eH H b ix  Hcnbi- 
TaHHÖ, T3KJKe CBH3aHbI C TeM , HTO OHH peKOMeHÄOBaHbl ÄÄH Ha- 
3BaHHbix Ä eT a n e ft  n p n  h x  n ep ß o ft  3aM eH e, b  t o  BpeMH KaK  ä ä h  
yK a3aH H b ix  Ä eT a Ä e ft , n ocTynH B U iH x b  KanH TaÄbH bift peMOHT, o h h  
OÖOÖIUeHbl n o  ÄCTHä HM BTOpoft, a B03M0JKH0, H T p eT b e ft 33M eHM. 
Ilp e Ä e Ä b H b ie  h3h o c h , n o A y ie i i i iL ie  KO H CTpyKTopcKO -SKcnepiiM eH - 
T3ÄbHMM OTÄeÄOM Ha OCHOBe CTaTHCTHHeCKOÖ OÖpaÖOTKH, HHOTÄ3 
pacxoÄH TC H  b  1,5— 2 p a 3 a  c noÄyneHHM M H b  p e3 yÄ b T a T e  HcnbiTa- 
h h ö , x o t h  ycTaH O BÄeH H M e n peÄ eÄ b H b ie  3HaneHHH o c h o b h m x  n oK a - 
3aTeÄ e ft TexH H H ecK oro  c o c t o h h h h  ö ä h 3k h  k  TeM , h t o  BbinB jicnb i 
HaÖÄIOÄeHHHMH K0HCTpyKT0pCK0-3KCnepHM eHTaÄbHbIM  OTÄeÄOM 3a
yK33aHHMMH 40 ÄBHraTeÄHMH (pacxoÄ MacÄa ä o  970 r/100 k m , 
ÄaBÄeHHe Macaa b  m arncTpaÄH ä o  0,4— 0,7 k t c /c m 2) .

B p e3 yÄ b T a T e  n poß eÄ eH H b ix  HCCÄeÄOBaHHft m o j k h o  yT B ep jK Ä aT b , 
h t o  TOÄbKo KO M njieKcnaH  oueH K a  n oK a 3 a T eÄ e ft  T exH H n ecK oro  c o 
c t o h h h h  ÄBH raTeAH  Ha ocHOBe c o B M e c ra o ro  aH aAH 3a k p h b m x  H3Me- 
HeHHH T3KHX n 0K a3 aT eÄ e ft H KpHBblX ÄHH3MHKH H3HaUIHB3HHH Ä e 
TaÄ e ft no3BOAHeT npaBH ÄbH o on p eÄ eA H T b  e r o  n p eA eA b H o e  c o c t o h - 
HHe. 3 t 0 A a eT  B03MOJKHOCTb BblÖpaTb KaK BeAHHHHM npeÄeÄbH blX  
noKa3aTeAeft, TaK h  onpeÄeAHTb BeÄHHHHbi npeAeAbHbix h 3h o c o b  h 
3a30p0B  OCHOBHMX Ä eT a A e ft  H COnpHJKeHHft ÄBH raTeAH , AHMHTH- 
p y iom H X  cp oK  e r o  CAyjKÖM.

ripO B eAeH H M e HcnbiTaHHH ÄaÄH  B03MOJKHOCTb nOAyHHTb H arAH Ä- 
Hbie KpHBbie ÄHH3MHKH H3HaiHHBaHHH Ä eT a S e ft  H nOÄTBepAHÄH 
npaBHÄbHOCTb BblÖOpa pejK H M a ycK op eH H b ix  CTeHÄOBbix H cn b iTa 
HHH, n03B0AH BU iero nOAyHHTb Te JKe 3aKOHOMepHOCTH H TOT JKe 
X a p a K T ep  H3HaiUHBaHHH, HTO H B yCÄOBHHX SKCnAyaTaUHH. ElOAb- 
3yHCb 3THMH KpHBbIMH, MOJKHO npH  H3BeCTHOÖ BeAHHHHe H3IIOCOB, 
3H3H IIX npeA eA bH b ie  3H3HeHHH, OUeHHB3Tb OCTaBUIHÖCH peC ypC  Ä e 
T aA e ft H COnpHJKeHHft.

n p H M eH eH n e n p eA A a ra eM O ro  M eTOAa oueHKH n p e u e A b n o ro  T ex - 
HHHeCKOTO COCTOHHHH H npeÄeÄbH blX  H3HOCOB Ha OCHOBe yCKOpeH- 
HblX CTeHÄOBbix HCnblTaHHÜ aBTOMOÖHAbHMX Ä B H raT eA eft n03BOAH- 
eT  B KOpOTKHe CpOKH npOBepHTb o ö iu y io  paÖOTOCnOCOÖHOCTb OC- 
HOBHblX COnpHJKeHHft K3'K CyiUeCTByiOIUHX, TaK  H BHOBb C03AaB ae- 
m m x  Ä B H raTeA eft h  A aT b  BeAHHHHM n oK a 3 a T eA e ft  n p eÄ eA b H o ro  T ex - 
HHHeCKOrO COCTOHHHH H npeÄeÄbH blX  H3HOCOB o c h o b h m x  Ä eT a A e ft  
ÄAH HCn0Äb30BaHHH HX B SKCnAyaTaUHH, Ha 3aBOÄ3X-H3rOTOBHTe- 
AHX H B HCCAeÄOBaTeAbCKHX OpraHH33UHHX. üpH M eH eH H e CT3THCTH* 
neCKIIX MeTOÄOB oueHKH ÄOATOBeHHOCTH 3THX Ä eT a A e ft  H COnpHJKe
HHft, OHeBHÄHO, ÄOÄJKHO CAyjKHTb ÄAH nOATBepjKÄeHHH H yTOHHe- 
HHH nOAyHeHHblX pe3yAbTaTO B .
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KaHfl- texH. Hayw B. A . KYPOB  

HAMM

11 POEJIEMA ö o p b ö b i c 3arpH3HeHHeM  B 0 3 A yx a  oTpaöO TaBu iH M H  
I *  ra3aMH aBTOM oÖHAeft n p n o ö p e T a e T  a c e  ö o A b m e e  3HaueHHe. 
ABTOMoÖHAbHbift n ap K  öb iCTpo p a cT e T  h, HecM OTpn Ha t o ,  h to  n pn  
CTpoHTeAbCTBe h peKOHCTpyKUHH ropO ÄO B npHHHM aioTcH M epbi, 
yiHTbiBaiouiHe 3 T y  npoÖAeMy, B 0 3 A yx  Ha yA H u a x  c T 3 h o b h tc h  Bce 
6oaee 3arpH3HeHHMM. ABTOM oÖHAbHbift n a p x  H a n ö o A e e  pa3BHTMX

KanHTaAHCTHuecK iix C ip aH  (no AaHHUM  na 1.1.1971 r .)  npH B eA en  
B TaÖA. 1.

KOAHHeCTBO aBTOMOÖHAeft Ha KajKÄblft 1 KM2 COCTaBAHeT b T o a -
AaHÄHH —  87, b  t p p r  —  53, b  A h t a h h  —  51, b  JInoHHH —  35.

rionblTKH 33MeHHTb aBTOMOÖHAbHblft ÄBHr3TeAb K3KHM-AHÖ0 ÄPy* 
thm —  He BbiAeAHioiUHM TOKCHuiibie BeiuecTBa —  noKa He vBeHua-

2 3 a «. 2078

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



10 ÄBTOMoOmibHafl npoMbiwjieHHOcTb Jt 8, 19̂ 2 f.

jiHCb y c n e x o M . P a 3 p a Ö 0 T - 
na h BH eapeH H e n p eA n o - 
jkchhh n o  ycoBepm eH CTBO - 
BaiiH to A s n ra T e j ia  BHyT- 
p eH H ero  cropaH H H , n pn  ko- 
T o p u x  yM eH b iu aeT ca  tok - 
CHHHOCTb OTpaÖOTaBUlHX 
ra30B , BeAyTCH Ha Bcex 
aB T 0 3 aB 0 A ax  h n p e A n p n a -
THHX.

r ip o B e A e n n b ie  p a ö o T H  b 
H acronm ee BpeMH bhhbh-
AH pHA BOnpOCOB 3T0H 

CAOJKHOÖ npOÖAeMbl. B bl- 
HCHeHO, KaKHe BpeAHbie BeiuecTBa BbmeAHioTCH aBTOMOÖHAeM b 
HaHÖOAbniHX KOAHnecTBax h npeACTaBAHioT oco6eHHyio onacHOCTb 
ÄAH 3ÄOpOBbH HeAOBeKa, BbIHBAeHbl pejKHMbl paöoTbi ÄBHraTeAH, 
npH KOTOpblX npOHCXOAHT HaHÖOAbUinft BblÖpOC TOKCHHHHX Be- 
UieCTB, KOHCTpyKTHBHbie tjiaKTOpbl, COpTa TOnAHB, BAHHKHAHe Ha 
3arpH3HeHHe aTM O c^e p u , onpeAeAeHbi npeAeAbi AonycTHM oß t o k 
chhhocth  aBTOMOÖHAbHbix Bbi6pocoB h HaMeneHbi nAaH U jKena- 
TeAbHoro yMeHbmeHHH 3arpH3HeHHH B03AyuiHbix öacceftHOB ro p o - 
ä o b  b nepcneKTHBe.

H a  ocHOBaHHH cn eu H aAb H bix  HccÄeÄOBaHHH ycTaH O BAeH U  n p e- 
ÄCAbHO ÄOnyCTHM bie KOHUeHTpailHH BpeAHblX BemeCTB BO B A U X ae- 
mom B 0 3 A yx e  Ha yAHU,ax rop oA O B  CCCP. B H a cra ocT H , a ah  okhch 
y r A e p o A a  ycTaH O BAeH a npeAeAbH O  A o n y c ra M a n  KoHueHTpauHH 
1,0 Mr/M3, a a h  ok h cäob  a30 T a  —  0,085 Mr/M3, a ah  cjjopM aA bA erH A a 
0,035 Mr/M3. O a K T H n ecK o e  k oäh h cctb o  BpeÄ H bix  ra30 B  b B 0 3 A yx e  
ropoA C K H X  yAH U  onpeAeAH eTC H  nAOTHOCTbio T p a H c n o p ra o ro  n o r o -  
Ka H KOAHHeCTBOM r330B , BHÖpaCblBaeM blX KBJKAblM aBTOMOÖHAeM. 
YM eH bU IH Tb HAH A a jK #  OrpaHHHHTb aBTOMOÖHAbHHH nOTOK Ha yAH - 
u a x  BecbM a cao jk h o  h n o  mhothm npHHHHaM He JKeAaTeAbHO. EIo - 
sTO M y, h to ö h  KoH ueH TpauH H  BpeÄH bix  B em ecTB  b B 0 3 A yx e  He n p e- 
B u u ia A a  A on ycT H M b ix  npeAeAO B , H eoÖ xoAH M o orpaHHHHTb KOAHHe- 
CTBO BpeAH blX  ra3 0 B , BblÄCAHeMblX K a jK Ä U M  aBTOMOÖHAeM, T. e. 
ycTaH O BH Tb HOpMbl BblAeAeHHH TOKCHHHHX BdAeCTB  C 0TpaÖ 0T3B - 
uiHMH ra3aM H .

ZlaHHbie o KOAHnecTBe BpeÄHbix ra30B, BUöpacbiBaeM ux aBTOMo- 
ÖHAeM bo BpeMH ÄBHHieHHH no ropoACKHM ynnuaM , noAyqaiOT npn 
HcnbiTaHHflx no AHKAy, HBAHtomeMycn MOAeAbio ycpeAHeHHOro e3- 
AOBOTO UHKA3 B yCÄOBHHX ropOACKOTO ABHJKeHHH. TaKHe HHKAH 
pa3paöoTaHbi b CUJA, b E ßpone (u h ka  E 3 K  O O H )  h b flnoHHH. 
OAHOBpeMeHHo ycTaHOBAeHbi h hopm h Ha coAepjKaHHe b oTp aöo- 
T3BHIHX ra3ax okhch yrA epoA a h yrÄeBOÄopoÄOB [1 ] ,

Ä e C TK O C Tb  3THX HOpM yCTaHaBAHBaAHCb He TOAbKO H3 HeOÖXO- 
ÄHMOCTH OÖeCneHHTb CaHHTapHble HOpMbl KOHU.eHTpan.HH BpeAHHX 
BemecTB bo BAbixaeMOM B03Ayxe, ho TaKiKe h H3 bo3m ojkhocth  
oöecnenHTb npeAeAbHoe coAepjKaHne tok ch h h h x  BeiuecTB b OTpa- 
öoTaBinnx ra3ax coBpeMeHHbix aBTOMOÖHAefl, öe3 npOBeÄeHHH 
c a o jk h h x  h AoporocTOHiuHX MeponpHHTHÖ. HopM bi Ha npeAeAbHoe 
coAepJKaHne okhch yrA epoA a h yrÄeBOÄopoÄOB BbiöpaHH TaK, hto  
OHH COOTBeTCTByiOT KOAHHeCTBy 3THX KOMnOHeHTOB B 0TpaÖ 0T3B - 
uiHX ra3ax npaBHAbHo OTperyAnpoBaHHoro h TexHHnecKH HcnpaB- 
HOTO aBTOMOÖHAH.

ripOBepKa TOKCHHHOCTH OTpaÖOTaBUlHX ra30B UeAOTO pHAa aBTO- 
MoÖHAeft, npoBeueHHaH b H A M H ,  noKa3aAa, h to  öoAbuiHHCTBO 
npaBHAbHo OTperyAnpoBaHHbix h TexHHnecKH HcnpaBHbix aBTOMo- 
ÖHAeft yAOBAeTBopneT ycTaHOBAeHHbiM HopMaM. CoÖAiOAeHHe s th x  
HOpM no OpneHTHpOBOHHHM Ä3HHHM OÖeCneHHBaeT CHHJKeHHe 3a- 
rpH3HeHHH B03Ayxa ra3aMH b ro p o A a x  Ha 30— 35%  no cpaBHe
HHio c  3arpH3HeHHeM, KOTopoe m o jkc t öbiTb npn 3KcnAyaTauHH aB- 
TOMOÖHAeft Öe3 KOHTpOAH Ha TOKCHHHOCTb.

TaKH M  o öp a 3 0 M , nepB H M  M eponpuH TH eM , H anpaBAeH H H M  Ha 
yM eH biueH H e 3arpn3HeHHH B 0 3 A yx a  oT p aöoT aß u iH M H  ra3aM H , ä o a j k - 
HO ÖbiTb BBeAeHHe Ha aBT033BO AaX H B aBTOX03HHCTB3X KOHTpOAH 
aBTOMOÖHAefl Ha TOKCHHHOCTb.

B H eApeH H e k o h t p o a h  t o k c h h h o c t h  no UHKAy nponcxoAH T cpaB-
IIHTeAbHO MeAAeHHO, TaK KaK 3T0 CBH33HO C K3nHT3AbHHMH 3aTpa- 
TaMH Ha Aoporoe oöopyAOBaHne. Ta K , AaöopaTopHH, npeAHa3Ha- 
HeHHBH aah  eBponeftcKHX 33BOAOB <J>opAa, c t o h t  npHMepHo
2,5 mah. ä o a a . JlaöopaTopH H  ocHaiueHa uiecTbio cTeHAaMH c Öero- 
BbiMH poAHKaMH, KaMepoH äah  H3MepeHHH ncnapeHHfi TonAHBa Ha 
aBTOMOÖHAe, XHMHHeCKHM CeKTOpOM, CHeTHO-peUiaiOmeft MaUIHHOÖ. 
H I th t  AaöopaTopnH  60 neA. FIo mhchhio eBponeftcKHX 4>npM, bhcä- 
penne TexHOAorHH, oöecneHHBaroiueft KOHTpoAb tok ch h h oc th  h co- 
ÖAIOÄCHHe yCT3HOBAeHHbIX HOpM, nOBbICHT CeÖeCTOHMOCTb BUnyCKa- 
eMbix aBTOMOÖHAefl npHMepHo Ha 2 0 % . CooTBeTCTBeHHo B03pac- 
Ta e T H CTOHMOCTb 3KCnAyaT3UHH aBTOMOÖHAH. BoAee IHHpOKO 
BHeApneTCH KOHTpOAb TOKCHHHOCTH TOAbKO Ha XOÄOCTOM XOAy. 
3 t 0  CBH3aHO CO CpaBIIHTeAbHO HeÖOAbUIHMH 33TpaT3M H H He Tpe -

T a o j i H u a  1

dpaH a

o ,

« S o

O 5 H «
n> o  cd £

3 *  
1 °  
a Sa» s- -  
C 05 Sl~* CB

CIUA ........................ 104 7C0 86 560
JInOHHfl.......................... 15 126 6 933
< t> p r ............................ 14 298 13 175
(p p a H u iifl....................... 13 960 11 860
A H r^ H ji.......................... 13 220 11 505
H ia jin a .......................... 9 863 9 028
KaHazia ^.......................... 8 200 6 600

ÖyeT 3H3HHTeAbHOro yCAOJKHeHHH TeXHOAOTHH npOH3BOACTB3. Kpo
Me Toro , MHoroHHCAeHiibie HcnbiTaHHH noKa3aAH, h to  perynnpoBa- 
HHe CHCTeMbi XOÄOCTOTO XOAa na MIIHHMaAbHylO TOKCHHHOCTb 
o öu h h o  oöecnenHBaeT coAepiKaHHe okhch y rA epoA a  h yrneBOAopo- 
ä o b  b npeA eA ax ycTaHOBAeHHbix HopM h npn ncnuTaHHH hx no eB- 
poneftcKOMy e3AOB0My UHKAy.

YMeHbuieHHe 3arpH3HeHHH B03Ayxa b ropoA ax, AOCTHraeMoe np« 
BBeACHHH yKa3aHHbIX nepBUX HopM, HeAb3H CHHT3Tb ÄOCTaTOHHMM, 
nosTOM y BeAyTCH paöoTbi no noAroTOBKe öonee »lecTKHx HopM Ha 
OKHCb yrAepoAa h yrAeBOAopoAbi, a TaKJKe HÄeT noAroTOBKa k 
H0pMHp0B3HHI0 BHÖpOCOB OKHCÄOB a30Ta.

B CLUA, rAe 3arpH3HeHHe aTMOcijiepbi OTpaöoTaBiHHMH ra3aMH 
ocoöeHHo BeAHKO, HaMenaeTCH CAeAyroui.ee H3MeHeHne npeAeAbHO 
AonycTHMbix HopM Ha ÖAHwaftuiee nHTHAeTHe ( t 3 ö a . 2).

B 1975 r. h nocAeAyroiUHe to ä h  npeAnouaraioTCH öonee » e c x -  
KHe AonycTHMbie HopMbi, oöecneHHBarouiHe CHHJKeHHe Bbiöpoca 
ocHOBHbix TOKCHHHbix BemecTB Ha 9 0 % . yAOBAeTBopeHHe yKa3aH- 
Hbix HOpM B03MOJKHO TOAbiKO npH HpOBeAeHHH COOTBeTCTByiOlUHX 
KOHCTpyKTHBHblX MepOnpHHTHÜ Ha 3BT0M0ÖHAHX.

B CoBeTCKOM Coro3e B ÖAH5KaflUiee BpeMH ÖyAyT BBCACHbl HOp- 
Mbl H npaBHAa OUeHKH TOKCHHHOCTH aBTOMOÖHAH, COOTBeTCTBy 10-
iune peKOMeHAOBBHHbiM E 3K  OOH. MaKCHMaAbHo AonycTHMoe 
3HaneHHe KoHueHTpauHH okhch y rA ep oA a  b OTpaÖOTaBUlHX ra 3 a x  
Ha xoä oc tom  XOAy, paBHOe 4,5%  no o ö ie M y  (npn  3arAyöneHHH 
AaTHHKa b BbinycKHyro T p yöy  Ha 600 mm) y>Ke perAaMeHrapoBaHO 
T O C T om  16533— 70. 3 t h  HopMbi paccMaTpHBaroTCH y  Hac KaK nep- 
Ban CTyneHb B HOpMHpOBBHHH TOKCHHHOCTH. BeAyTCH paÖOTbl no 
noAroTOBKe HopM Ha npeAeAbHO AonycTHM oe couepiKaHne okhcäob 
a30Ta. TIpopaöaTbiBaeTCH Bonpoc o ö  orpaHHneHHH BbiöpocoB aab- 
AerHAOB h KOHueporeHHbix BemecTB.

T  a 6 a  h u a 2

roflbi BpeAHbie BeiuecTBa
npeneflbHO ÄonycTHMaa 

HOpMa B r/MM.TK)

f  C O 47

1970-1971 C m H «
4,6

1 N 0 *
He HOpMHpyeTca

f C O 39

1972 Cm H n
3,4

\ m x H e HopMHpyeTca

(  c o 39

1973-1974 C m H „
3,4

1 N 0 ^
3,0

(  C O 4,7

1975 c m H «
0,46

1 N 0 ^
3,0

n pO B eA eH H b ie  paÖOTbl nOKa3aAH, HTO TOKCHHHOCTb OTpaÖOTaB
UlHX ra30B  B 3HaHHTeAbHOH CTeneHH 3aBHCHT o t  TexH H necK oro  CO
CTOHHHH aBTOMOÖHAH h coÖAiOAeHHH ycTaH O BAeH H bix peryAHpoBOK. 
O co öe H H o  cym ecTBeH H O  Ha 3arpH 3H eH H e B 0 3 A yx a  b a h h c t  peryan- 
poßaH H e K a p ö ro p a T o p a  h , npeJK Ae B c e ro , p e ryA n p o B a H n e  x oa o c to -  
r o  x o A a . B ycAOBHHx ro p o A C K o ro  ABHJKeHHH BpeMH p aöoT b i aBTO- 
m o ö h a h  Ha x o ä o c to m  x o A y  co cTaB A H eT  20— 25%, npnneM  paöoTa 
Ha 3 to m  pe>KHMe n p on cx oA H T  rAaBHbiM  o öp a 3 0 M  o k o a o  nepexpecT- 

KOB.
CoBpeMeHHbie HHCTpyKUHH no OÖCAyjKHBaHHIO aBTOMOÖHAefl 

yKa3biBaroT nopHAOK peryAHpoBaHHH x o ä o c t o t o  xoAa, hcxoah 
TOAbKO H3 yCAOBHÖ yCTOHHHBOH H 3K0H0MHHH0Ü paÖOTbl ABHTaTe- 
AH. 0AH3K0 H3MeHeHHe nOAOJKeHHH peryAHpOBOHHOTO BHHTa x o ao - 
c t o t o  xoAa, n a x e  b  npeAeAax, He BU3biBaroiuHX HapymeHHH paB- 
HOMepHofl paöoTu ABHraTeAH h  3aMerabix H3MeHeHHfl pacxoAa to- 
nAHBa, cymecTBeHHO b a h h c t  Ha coAepjKaHjie o k h c h  yrnepoua b 
OTpaöoTaBmnx ra3ax. Ha pnc. 1 n0Ka3aH0 H3M.eHeHHe pacxoaa  
TOnAHBa H TOKCHHHOCTH OTpaÖOTaBfflHX r330B ABHraTeAH 3M3-24 
npn H3MeHeHHH nOAOJKeHHH BHHTa x o ä o c t o t o  xoAa K apöropaTopa 
K-126 npn «= c o n s t .  3a 100% npHHHT pacxoA TonAHBa Ha Manbix 
oöopoTax x o ä o c t o t o  xoAa ABHraTeAH, yKa3aHHbift b  HHCTpyKUHH k 
aBTOMOÖHAro, h  coAepjKaHHe o k h c h  yrAepoAa b  OTpaöoTaBmnx ra- 
3ax, paBHoe 4,5% (no oöueM y) —  npeAeAbHO AonycTHMan HopMa 
Ha XOÄOCTOM XOAy. B CBH3H C 3THM, B HaCTOHmee BpeMH 3aB0AH 
HanHHaiOT yKa3HBaTb b  HHCTpyKUHHx TaKHe peryAHpoBKH Kap
öropaTopa, npn KOTopbix oöecnenHBaeTCH He TOAbKo ycToflHHBan h 
3K0H0MHHH3H paÖOTa ABHraTeAH, HO H M3A3H TOKCHHHOCTb OTpa- 
öoTaßmnx ra30B.

B npouecce 3KcnAyaTauHH nanaAbHoe peryAnpoBaH ne npon3- 
BOAbHO h HenpOH3BOAbHo HapymaeTCH. IlosTO M y BeAyTCH paöoTU,
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P hc. 1. PacxoÄ TonjiHBa h

TOKCHUHOCTb OTpaÖOTaBUlHX 
ra30B Ha xoa oc tom  xo a y  
B 33BHCHMOCTH OT nOAOIKeHHH 
peryjiHpoBOHHOro bhht3  xoa o - 

c to t o  xoaa

HanpaBfleHHbie Ha co3ÄaHHe 
T a m x  KOHCTpyKUHH Kapöiopa- 
TOpa, KOTopue He AonycKaAH 
6bi HapymeHHH nepBOHauajib- 
hoh  peryjinpoBKH. Tan, b ch- 
CTeMe peryjinpoBKH xojioctoto  
xou a , KOTopan ocoöeHHO Jier- 
ko  M o *e T  H3MeHHTbca, npeAy-
cMaTpHBaiOTCH öojiee y3Kue 
npeuejibi H3MeHeHHH nojio>Ke- 
hhh  peryjmpoBOUHoro b h h t 3

mecTBa, oöecneuHBaioiUHe HeB03MoJKHOCTb oöo ra m aT b  rop ioqy io  
iecb Ha x o j io c t o m  x o u y  6o jibm e onpeaejieH H oro n peaejia . H a h  

iecneueHHH öecnepeöoftH oft p a ö o r a  ABHraTeAH npn x o a o a h o h  

iroae, OÄHOBpeMeHHo yAyqinaeTCH noaorpeB  rop ioqeft CMecH, b b o - 

it c h  MeponpHHTHH no n oa orp eB y  BcacuBaeM oro B 0 3 A y x a .

B 33BHCHMOCTH O T p e iK H M a  p a Ö O T b l A B H ra T e A H  H 3M eH H eTCH  KO- 

m ecT B o  TO KCH U H bix B e m e c T B , c o a e p iK a iu e e c H  b  O TpaÖ O TaB U lH X  

I3ax H KOJIHUeCTBO C 3M H X O T p aÖ O T aB U lH X  T 330B .

CoaepiKaHHe okhch y ru ep ou a  33bhch t rjiaBHbiM o6pa30M o t  co- 
■aBa CMecH, npn ko top om  pa6oTaeT  ABHraTeAb Ha aaHHOM peiKH- 
e: qeM 6 o ra q e  cMecb, TeM Bbiuie npoueH raoe coAepacaHHe okhch 
'jiepoaa. riosTO M y OKHCb y r jie p o a a  couep>KHTCH b öoam u h x kojih - 
scTBax b OTpaÖOTaBUlHX ra3 ax  npn pa3roHe 3Btom oöhah, npn pa- 
3Te Ha (JiopcHpoBaHHux peiKHMax h Ha xo jio c tom  x o a y . MaKCH- 
ajibHoe BbiaejieiiHe ok h caob  a30Ta onpeaeaneTCH n p e in ae  Bcero 
sMnepaTypoft b KaM epe cropaHHH. FIosTOMy ok h ca h  a30Ta co- 
ep*aTCH b öoabuiHX KOAHqecTBax b OTpaÖOTaBUlHX ra3 ax  npn 
ex p'eiKHMax, npn KOTopux TeM nepaTypa b  KaMepe cropaHHH ao- 
THraeT HanöoabuiHx 3HaueHHft, h y  Tex asH raTeaeft, y  k o to p h x  
aöoqHH npouecc ö o a e e  HanpauceH.
OaHHM H3 3(J)(J)eKTHBHbIX nyTeft CHHJKeilHH TOKCHUHOCTH O TpaÖ O - 

aBuiHX ra30B HBuneTCH ycoBepuieHCTBOBaHHe c y m e c T B y io m H X  h 
a3paöoTKa hobm x paöouH x n p ou eccos. B o a b ü io e  B H H M aH H e y A e -  

laeTCH co3aaHHio opraHH30BaHHoro paöou ero  npouecca. rioHBH- 
iHCb ABHraTeAH c HanpaBaeHHbiM aBHÄteiiueM 3apnaa  b  u hahhä- 
>e, c nocaoöHbiM cropaHHeM 3apHaa, c  (JiopKaMepHO-ijiaKeAbHbiM 
iaiKHraHHeM.

A a h  yM eH b iu eH H H  c o a e p iK a H H H  b  O Tp aÖ O T aB U lH X  r a 3 a x  o k h c a o b  

i30Ta n pH M eH H ioTC H  p a 3 A H q H u e  c n o c o ö b i  n o iiH J K e iiH H  T e M n e p a T y -  

pu b K a M e p e  c r o p a H H H , K a K , H a n p H M e p , p e u H p K y a a u H H  O T p a ö o T a B -  

AHx ra 3 0 B , n o a a u a  b  K a M e p y  c r o p a H H H  b o a h , y M e H b u ie H H e  y r a a  

o n ep e *eH H H  3 a iK H ra H H H  h  A p .

OqeHb cnabHo Ha 0Öpa30BaHue o k h c a o b  a30Ta b a h h c t  cTeneHb 
cxiaTHH. Ha pnc. 2 npHBeACHbi KpHBbie, xapaKTepH3yioiUHe coaep - 
»atme o k h c a o b  a30Ta b  OTpaÖOTaBUlHX ra3 ax  ABHraTeAH paöoqHM 
OÖbeMOM UHAHHAPOB 2,5 A npH pa3AHHHbIX CTeneHHX CJK3THH. 
B cayqae yBeAHueHHH CTeneHH c j k 3 t h h  c 6,7 a o  8,2, t .  e. Ha 22,5%_, 
coaepacaHHe o k h c a o b  a30Ta yfleaHUHBaeTCH nouTH b  3 pa3a. TaKofi 
6 0JIbfflOH POCT TOKCHUHOCTH npOHCXOAHT K3K npH nOAHOM OTKpbl- 
thh ApocceabHOft 33CA0HKH, TaK h  npn qacTHUHbix H a rp y3 «a x , ra e

K apö iopaTop  O Tperyaupo-

Hxp M x
16.5 r SOO

11.5 

11,0 Lff00

WO

200

a \

6.1 12 V

Phc. 2. BaHHHHe CTeneHH cacaTHH 
aa coaepiKaHHe okhcaob a30Ta b ot- 

paÖOTaBUiHX ra3 ax :
8 — nojiHan H arpy3Ka npH 3000 o6/mhh; 

6 — 50% Harpy3KH n p « 3000 o6/mhh
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BaH Ha SKOHOMHUHyiO
cMecb h rae o kh cao b  a30- 
Ta BMÄeAHeTCH ocoöeHHO 
MHOTO.

nyTb yMeHbiueHHH KO- 
AHUeCTBa OKHCAOB a30Ta 
3a cueT noHHJKeHHH TeM- 
nepaTypw  uHKAa, ciiHJKe- 
HHH CTeneHH CIKaTHH,
oöeAHeHHH peryAHpoBOK 
ne HBAHeTCH nepcneKTHB- 
HbiM, TaK KaK yxyauiaeT 
AHHaMHUeCKHe H 3K0H0MH-
uecKne noKa3aTeAH Aßnra-
TeAH. O ä H3KO B HeKOTO-
p u x  cTpanax npoÖAeMa
TOKCHUHOCTH CTaAa Ha- 
CTOAbKO OCTpOß, UTO aBTO- 
MOÖHAbHUe (juipMbl tlOUIAH 
Aasce no STOMy n y m  TaK, 
b C IIIA  Ha pnae aBTOMo-

ÖHAbHbix M o a e A e fl b  T eqeH iie  n ocA ea H H x  A eT  CHuiKaeTCH CTeneHb 
chothh. B E ß p o n e , r a e  y aBTOMoÖHAbHbix A B u ra T eA e ft  CTeneHb 
cx iaTH H  H H *e ,  qeM  b C IIIA , T a K o fl TeHaeHUHH n oK a  He H aÖ A ioaaeT - 
ch, o aH a K o  o n p e a e A e H H o e  bahhhhb Ha p o c T  CTeneHH cjk3thh eB- 
pOneÜCKHX aBTOMOÖHAefl, HeCOMHeHHO, OKajKGT n poÖ A eM a TOKCHq- 
HOCTH.

PeiKHM u p a öoT u  ABHraTeAH h ycaobhh npoTeKaHHH paöou ero  
npouecca, npn kotopmx nponcxoAHT HaHöoAee HHTeHCHBHoe o ö p a - 
30B3HHe OKHCAOB a30Ta, OTAHqaiOTCH OT pejKHMOB paÖOTbl H yCAO- 
BHH, npn KOTOpblX BbiaeAHeTCH B HaHÖOAbUIHX KOAHqeCTBaX OKHCb 
y ra e p o a a . MeponpHHTHH, cHHiKaiouiHe coaepiKaHHe b oTpaöoTaB- 
uihx ra3 ax  oahoto H3 sthx KOMnoHeHTOB, He TOjibKO He yMeHbuua- 
k)t coaepJKaHHe / ipyroro, a nacTo Aa>Ke cnocoöcTB yioT e ro  yßejiH- 
qeHHio. B  9T0M coctoht oaH a H3 ochobhux TpyAHocTeft b paöoTax , 
HanpaBAeHHUx Ha yMeHbuieHHe tokchuhocth OTpaÖOTaBUlHX ra30B.

B CBH3H C 3THM 3BT0M0ÖHAbHbie 4>HpMU HaUaAH peKA3M HpOB3Tb 
aBTOMOÖHAH, B KOTOpblX npHMeHHCTCH C p a3 y HeCKOAbKO c n o c o ö o B  
n o  ö o p b ö e  c  TOKCHUHOCTbio, H anpH M ep: peuHpKyaHUHH o T p a ö o T a B - 
uihx ra30 B , oöycA O B A H B a io iuaH  yM eH bu ieH H e oöpa30B aH H H  okhcaob 
a 3 0 T a ; a o iK H ra T eA b , yM eH biuaio iU H ft koahucctbo B b iöp acb iB aeM o fl 
okhch y r A e p o a a ;  B nycK H ofl TpaK T , oöecneu H B aio iU H H  paBH O M epH oe 
p a cn p e a e a e H H e  cM ecu  n o  UHAHHapaM ; cneuH aAbH bie p eryA H poB K H  
K a p ö io p a T o p a  h aBTOM aTa onep eaceH H a  3 a »H ra H H H ; CHCTeMa 3 a * H -  
raHHH nOBblUieHHOH HHTeHCHBHOCTH H AP- T a K H e  aBTOMOÖHAH nO Ay- 
UHAH Ha3B3HHe «H H CTblX » HAH MaAOTOKCHHHblX aBTOMOÖHAefl.

BHOBb n oayqH A H  pa3BHTHe paÖOTbl H aA  ABHraTeAHM H c  H en o- 
cpeACTBeHHbiM BnpbicKOM TonaH B a. B  A B H raT eA H x 3 T o ro  THna ö o -  
A e e  paBHOM epHo pacnpeu eA H eTC H  cM ecb  n o  UHAHHApaM  h ö o A e e  
TOUHO Ä03HpyeTCH TOnAHBO Ha pa3AHHHbIX H arp y3 K aX , B CBH3H c  
qeM  HaÖAiOAaeTCH 3H aqH TeAbH oe yM eH bu ieH H e B b iöp o ca  BpeAH bix  
ra30B  b a T M o c ip ep y . T a K , n p n  u cn b ii bhhhx n o  eß p on e ftcK O M y uhk- 
A y  qeT b ip exu H A H H A p oB oro  ABH raTeAH  paöou H M  oöbeM O M  1,6 a  öb i- 
ao o n p e A e u e H o , uto c o A ep iK a u H e  y r A e p o A a  b OTpaÖOTaBUlHX 
r a 3 a x  n pu  p a ö o T e  c  HenocpeACTBeHHbiM  BnpbicKOM yM eH bu iH AO cb b 
7 pa3 , a y rA eB O A opoA O B  ö o A e e  qeM  b 4 p a 3 a  n o  cpaB H eH H io c K ap - 
ö iopaTopH b iM  A BH raTeAeM  T a u o ro  » l e  THna.

B o A b iu o e  BHHMaHHe yAeAHeTCH pa3paöoTKe A on oA H H T eA b H u x  
y cT p o flcT B , ycTaH aB AH B aeM bix  Ha A B H raT eA e  ä a h  yM eHbiueHHH b u -  
ACAeHHH TOKCHAHblX BeiUeCTB HAH AAH A0JKHT3HHH H H eftTpaAH 3a- 
UHH HX Ha BbIXOAe H3 ABH raTeAH .

n p H M ep o M  AonÖ AH H TeAbH oro  y c T p o ftcT B a , o ö e c n e q H B a io m e ro  
scjHjjeimiBiioe pemeHHe 3 a A a q u  cnHJKeuHH tokchhiiocth O T p aöoT aB - 

m n x  ra30 B , hbahctch peryA H TO p  pa3peHteHHH h CBH3aHHufl c hhm 
3KOHOMaft3ep xoaoctoto x o A a , p a 3 p a ö o T a H H w e  b H A M H . P e r y A H -  
T o p  pa3peu<eHHH c o o ö m a e T  c  aTMOc<j>epoft B n ycK H ofl T p y öo n p oB O A  
ABH raTeAH  h oöec n eq H B a e T  Ha peu cu M ax n pH H yA H TeA bH oro  xoao- 
ctoto x o A a  BnycK  b T p y öo n p oB O A  A on oA H H T eA b H oro  KOAHqecTBa 
B 0 3 A yxa  h p e3 K oe  CHHjKeHue b H efl paspeure iiH H . K p o M e  T o ro , p e r y -  
AHTOp CBH33H C HOIOAHHTeAbHblM MeX3HH3MOM 3KOHOM aft3epa XO- 
AO CToro x o A a , BU KAioqaio iU H M  n o A a q y  TonAH B a 3a  cu eT  B n ycK a  
B Q 3Ayxa  b K3H3A 3TOÜ cHCTeMM. n p u  p a ö o T e  p eryA H T O p a  p a 3 p e * e -  

hhh h 3KOHOM aft3epa xoA O C T oro  x o A a ,  B n ycK H ofl T p y ö o n p o B O A  H 
UHAHHApbl ABH raTeAH  33nOAHHIOTCH TOAbKO B03AyXOM  H npOUeCC 
cropaH H H  noAHOCTbio n peu pau iaeTC H .

HccAeAO BaH H H , npoßeA eH H bie  Ha pH Ae aBTOMOÖHAefl, noK a3aAH , 
hto npH M eneH H e chctcmh p e ryA H T o p  pa3pejKeH H H  —  9KOHOM afl3ep 
x oA O C T oro  x o A a  pe3 K o  cHH H iaeT BbiACAeHue tokchuhux B eiuecTB  
He TOAbKO Ha pe iK H M ax npH H yA H TeA bH oro  xoA O C T oro  x o A a ,  ho h 
b  H aqaAbH bift n e p n o A  p a 3 roH a , cA eA y io iu H fl 3a npm iyAH TeA bH biM  
XOAOCTbIM XOÄOM ABH raTeAH . B yCAOBHHX HHTeHCHBHOTO TOpOACKO-
r o  ABHJKeHHH AAHTeAbHOCTb 9THX pejKHMOB cocTaB A H eT  okoao no- 
AOBHHbl B cero  BpeMeHH ÄBHJKeilHH [2 ] ,

KpuBbie, npHBeAeHiibie Ha puc. 3, AaioT npeACTaBAeHHe o  tom, 
HacKOAbKo yMeHbmaeTCH coAeputaHue okhch yrAepoua h yrA eB O - 
AopoAOB B oTpaöoTaBmnx ra3ax qeTHpexuHAHHApoBoro ABHraTeAH 
paöoqHM oöbeMOM 2,5 a npu oöopyAOBaHHH ero cncTeMoft peryAH 
Top pa3pe>KeHHH —  3KOHOMafl3ep xoaoctoto xoAa. Tokchahoctb 
OTpaöoTaBmnx ra30B b 3HaqHTeAbHoft CTeneHH 3aBHCHT o t  npuMe* 
HneMoro TonAHBa. B  cbh3h c sthm BeAyTCH paöoTbi no noAÖopy 
COOTBeTCTByiOlUHX COpTOB T0nAHB3, nO C03A3HHI0 npHCBAOK K TOn- 
AHB3M, yMeHbmaiOLUHX OÖpa30BaHHe TOKCHAHblX BemecTB H caatu.

IIInpoKoe npuMeHeHHe STHAHpoBaHHoro öeH3HHa npuBeAO K 3a- 
MeraoMy 3acopeHHio aTMOc^epu ropoAOB C II IA  h 3anaAHOä Eb-, 
ponbl CBHHUOBHCTbIMH COeAHHeilHHMH. HOMHMO 33rpH3HeHHH aTMO- 
ctjiepbi, HaAHune cBHHua b  TonAHBe pa3pymHTeAbHO AeftcTByeT Ha 
MaTepiiaAbi, H3 kotophx H3TOTOBAHIOTCH KaTaAHTHqecKHe HeftTpa- 
AH3aTopbi, h T3KHM oöpa30M ycAOÄHHeT nepcneKTHBy hx npHMe* 
HeHHH. ,

B  CBH3H C 3THM B C IIIA  CneUHaAbHbIM nOCTaHOBAeHHeM npeAy* 
CMOTpeHa aaM öH a k 1974 r. 3THAHpoBaHHbix öch3hhob öeH3HHaMH,
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He coÄ ep jsa m H M H  c b h h u o b h c t h x  npucaAO K . I le p e x o A  Ha h c s t h a h - 
poßaH H bie 6eH3HHbi o n p e A e j i iu i  TCHAenuH io k  c h h ä c h h io  CTeneHH 
cHcaTHH Ha A B u raTe jiH X  h o b u x  M OAeAeft aMepHKaHCKHX AerK O Bbix 
aBTOM oßHAeft. C T p eM A en n e  yM eH buiH Tb coAep>KaH H e o k h c a o b  a30- 
Ta b  O TpaöoT aB iiiH X  ra 3 a x , KaK yaxe ynoM H iiaAO Cb, TaK5Ke b a h h c t  
Ha CHHJKeHHe CTeneHH «K a r a n .

B CBH3H C npOÖJieMOH TOKCHHHOCTH, BCe ÖOAbUiee 3H3HeHHe n pn - 
o öp e T a ioT - ra30Ö aA A 0H H bie aBTOMOÖHAH. II In p o K H e  n p e A e A U  b o c - 
nAaM eH H eM ocTH  rop ioH H X  ra30B , B b icoK aa  CTeneHb paBHOM epHocTH 
h x  p a cn p eA e .ien H H  n o  UHAHHApaM oöecn eH H B a ioT  3iiaHHTCAbHO

Phc. 3. Bahhhhc CHCTeMbl peryA H TO p  pa3- 
p ew en H H  —  3KOHOMaÖ3ep x o a o c t o t o  x o a a  

Ha BbiAeAeH H e t o k c h h h h x  B em ecTB :
/ — TopMOJKeHHG ao  30 km/m; I I  —- pa3ron ao 
120 km/m; I I I  — TopMOJKeHHe ao  30 km/m; / — c 

CHCTeMoft; 2 — 6e3 chctcm li

M eH btuee co A ep u ia H H e  o k h c h  y r A e p o A a , o k h c a o b  a30Ta , KOHuepo- 
reH H bix  h  Ä p y r n x  BpeÄH bix  Bem ecTB  b  O TpaöoT aB u iH x  ra 3 a x  ra 3 0 - 
ÖaAAOHHblX aBTOMOÖHAeft.

H a  pn c . 4  npHBeAeHbi KpHBbie, x a p a K T e p n 3 y io m H e  H3MeHeHHe 
coflep>KaHHH ocu oB H b ix  t o k c h h h m x  Bem ecTB  b  oTp a6 oT aB u iH X  ra -  
3 a x  n p n  p a 6 o T e  ABH raTeAH  Ha n p on a H e . B b icoK H e OKTaHOBbie h h c - 
A a  TOpiOOHX ra30B , KpOM e TOTO, HCKAIOHaiOT HeOÖXOÄHMOCTb n pH 
MeHeHHH aH TH AeTO H aTopoB , BCAeACTBHe o e r o  n e  n p on cx oA H T  3 a co - 
peHHH aTMOCtJiepbl CBHHUOBHCTHMH COeAHHeHHHMH. Ü A H  ÖOAbUlHH- 
CTBa M O AeAeft aBTOM oÖHAeft, B b inycK aeM b ix  oTenecTBeHHbiM H aBTo- 
3aBOABMH, p a 3 p a 6 oT a H b i ycTaHOBKH h a n n a p a T y p a  ä a h  n epeB O Aa 
h x  Ha cJKHJKeHHbie ra3b i. BHHM aHHe ra3oöaAAO H H biM  u b t o m o ö h a h m  
yAeAHeTCH h  3a p y ö e u io M . T a K , H anpH M ep, 3HauHTeAbHaH nacTb  
T a K co M O T o p n o ro  n a p x a  JlnoHHH (ö o A e e  100 t h c . aBTOM oÖHAeft) 
y>ne oöcAy>KH BaeTCH  ra30ÖaAA0HHbiM H ycTaHOBKaM H.

Oähhm H3 c n o c o ö o ß  yM eHbm eHHH 3arpH3iieHHH aTMOccjiepbi, 
npHBAeKaiOIUHM ÖOAblHOe BHHMaHHe H B CCCP H 3a pyßeJKOM, HB
AHeTCH HeHTpaAH33U,HH H ÄOJKHraHHe TOKCHHHblX COCTaBAHIOmHX
O TpaO oTaB u in x  ra30B . H a M e n a e M o e  Ha 1975— 1980 r r .  nouTH n oA - 
H oe o6e3B peiK H B aH H e O T p aöoT aB u iH x  ra30B  K a p ö iop a T op H b ix  h ä h - 
3 eA bH H x Ä B H raT eA eft MOJKeT 6 u T b  AOCTHm yTO, o h c b h a h o , TOAbKO 
nyTeM  npHMeHeHHH KaTaAHTHHeCKHX HeftTpaAH33TOpOB h TepM H oe- 
CKHX peaKTOpOB B COHeTaHHH C HeKOTOpblMH H3 yK 33aH H H X BHUie 
c n o c o ö o B . n o x a ,  o a h h k o , He y A a A o c b  co3 A a T b  H eftTp aA H 3aTopa , 
o Ö A a A a w m e ro  AOAroBeoHOCTbio, conocTaB H M oft c  A O A roB eoH ocTb io  
aBTOMOÖHAH, h o ö e c n e n H B a io iu e ro  H eftTpaAH 3auH io  o c h o b h h x  BpeA - 
h h x  ra30B  Ha B cex  p aöoH H x  pen cn M ax ABH raTeAH .

3 a rp n 3 H e H H e  aTM Ootjiepbi ropoA O B  3 b t o m o ö h a h m h  n p on cxoA H T  
He TOAbKO BCAeACTBne HaAHOHH B p eÄ H b ix  BemecTB B O T paÖ O T aB - 
u ih x  r a 3 a x .  IT pu M epH o 25% B cex  y rA e B O A o p o A O B , B b iö p a c b iB a e M b ix  

aBTOM OÖH AeM , COAepJKHTCH B K apT epH b lX  r a 3 a X  H 20% BblAeAHeTCH

n pn  HcnapeHHH öeH3HHa H3 nonAaBKO Boft KaM epbi K apö iop aT opa  h 
TonA H B H oro  öaK a .

H3BeCTeH pHA paÖOT, CBH3aHHbIX C nOHCK3MH OnTHMaAbHOÜ KOH- 
CTpyKUHH BeHTHAHUHH K a p T e p a . n oA yo H B iu a H  pacnpocTpaHeHHe 
33M KHyTaH CHCTeMa BeHTHAHUHH K a p T e p a , KaK nOKa3aAH HeKOTO- 
p b ie  paÖOTbl [ 3 ] ,  XOTH H npHBOÄHT K yM eHblHeHHK) BbiAeAeHHH B 
aTM occ[)ep y y rA eB O A opoA O B  h o k h c a o b  a30Ta , o ä h 3 k o  cnocoöcTByeT 
yßeAH ueH H io coAep jKaH H H  b  O T p aöoT aB u iH x  r a i a x  ok h c h  yrAepoAa 
h o coö eH H o  K O H u eporeH H oro  B em ecT B a  öenaariH pCH a.

BeAyTCH  p a ö o T b i n o  co3A aH H io  c h c t c m , u cK A ioqaio iU H X  nonaAa- 
HHe n ap oB  TonAH Ba b  aTM O cijiepy (3 an oA H eH H e öeH 3H H 0Bux 63kob 
HiiepTHbiM H ra3aM H , yc T p o ftcT B a , n o rA o m a io m H e  H KOHAeHCHpyw- 
m n e  n a p u  TonAH B a, h A p . ) .

B H acTO H m ee BpeMH HaMeTHAHCb C A eA y iom H e nyTH  pemeHHH 
npoÖ AeM bi ö o p b ö b i 3a nncTO Ty B 0 3 A yxa  b r o p o A a x :

1. O praH H 3auH H  Ha 3aB O Aax aBTOM oÖHAbHoft npoMuniAeHHOCTH 
( b  t o m  HHCAe, Ha M O TO pocTpoH TeAbH bix h TonAH BH oft an n apaTyp a ) 
KOHTpOAH BbinyCKaeMOH npoAyKU H H  n o  TOKCHHHOCTH OTpaÖOTaB- 
u ih x  ra30B . B H eApeH H e s t o t o  M eponpHHTHH 3 3 b h c h t  o t  cKopeftme- 
r o  ocH am eH H H  3 3 b o ä o b  KOHTpoAbHbiM oöopyA O B aH H eM  h  opraHH-
33UHH COOTBeTCTByiOUlHX nOCTOB ÄOBOAKH H TeXHHHeCKOTO KOH- 
TpOAH.

2. C T p o r o e  coÖ A ioAeH H e peryAH pO BO K h  T ex iiu oecK H  ncnpaBHoro 
c o c to h h h h  3 K c n A ya T H p yeM o ro  aB TO T paH cnopTa . O öecn eneH H e sto- 
r o  TpeÖOBaHHH o n p eA eA H eT cn : o cH am eH iieM  3 b t o x o 3 h h c tb  koht- 
poAbHWM H CTeHAaMH h  a n n a p a T y p o ft , BHeApeHHeM  t h k h x  peryjin- 
pOBOK aBTOMOÖHAH, KOTOpbie ÖblAH Öbl AOCT3TOHHO CTaÖHAbHH H 
oöecn eoH B aA H  öbi M a A y io  TOKCHHHOCTb O T p aöoT aB u iH x  ra30B, h op- 
raH H 3auneft A e ficT B eH H oro  H aA 3 op a  op raH aM H  TpaH cnopTH oft hh- 
cneKUHH.

P h c . 4. CpaBHeHHe npoAyKTOB cropaHHH 
npn paöoTe Ha öeH3Hne (cnAOinnbie a h 
h h h )  h  Ha nponaHe (m TpnxoBbie 

a h h h h )

3. B B eAeH H e Bce ö o A e e  ä o c t k h x  h opm  npeAeAbH O  AonycTH M oro 
B b iöp oca  BpeÄH bix  B em ecTB  h pacu iH peH H e H O M eH K AaTypu  HopMH- 
p y eM b ix  ra30B . Y u ce  BeAyTCH p a ö o T b i n o  n oA roTO B K e nopM  Ha bh- 
AeAeH H e o k h c a o b  a30Ta , aAbAerH AO B, H ccAeAyeTCH  b o3M oähocti>  
npeAynpe>KÄeH H H  B b iöp o ca  K O H ueporeH H bix se iu ecT B .

4. PacinnpeHHe HCCAemoBaHHft no paöoueM y n p ou eccy  h cwece- 
oöpa30B3HHio. Ü TpaöoTKa ÄBHraTeAeft c opraHH30B3HHbiM npouec- 
c o m  cropaHHH, c HenocpeÄCTBeHHHM BnpbicKOM 6eH3HHa. TIpu aio - 
ö h x  pa3paöoTK ax h o b h x  MOAeAeft ÄBHraTeAeft h  ycoBepmeHCTBO- 
BaHHH cyiuecTByiUHx KOHCTpyKUHft npHHHMaioTCH Mepbi, HanpaB- 
AeHHbie Ha cHHHceHHe t o k c h h h o c t h  OTpaöoTaBuiHx ra30B. TpyAHOÜ 
3aAaneft h b a h c t c h  pa3paöoTKa t 3 k h x  KOHCTpyKUHft, npn KOTopux 
npOHCXOÄHT CHH/KeHHC BblÖpOCOB OÄHOBpeMeHHO BCeX OCHOBHHX 
t o k c h h h h x  KOMnoHeHTOB h  npe>KÄe B cero o k h c h  yrA epoA a  h  okhc- 
AOB a30Ta.

Ba>KHO, h to  öbi npn oöecneueHHH M aAoro coAepjKaHHH BpeAHux 
BemecTB b  OTpaöoTaBuiHx ra3 ax  A p y rn e  ocHOBHbie noKa3aTeji« 
ABHraTeAH —  ero  MomHocTb, s k o h o m h h h o c t b , HaAeacHocTb, He 
TOAbKO He yxyAmaAHCb, h o  npoAOAJKaAH yAyHiuaTbCH.

5. P a 3 p a ö o T K a  A onoAH H TeAbH bix  ycT p o ftcT B , ycTanaBAH B aeM ux 
Ha aBTOMOÖHAe: cn eu n a A b iib ie  cncTeM bi 3a>KHraHHH, peunpKyAH- 
Uhh O TpaöoT aB u iH x  ra30B , aBTOMaTbi a a h  B n ycu a  B 0 3 A yxa  bo 
B n ycK H yio  CHCTeMy h ah  k BbinycKHOM y K A a n a n y  h t .  n. -CosAaHiie
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3(J)(J)eKTHBHbIX H HaAeiKHblX KaT3AHTHHeCKHX HeHTpajIH33TOpOB H 
TOJKHraTejieft.

6. yaeaHqeHHe napxa  ra30ÖaAA0HHbix aBTOMOÖHAefl. Y c n e x  s to -  
ro MeponpHBTHH 33BHCHT npe>KÄe Bcero o t  pacuiHpeHHB c e ™  ra30- 
3anpaBOHHbix cTaHunft h  o t  B b inycna  ra30ÖaAA0HH0fl a n n a p a T y p u .

7. H3yqeHHe B03M0>KH0CTeft HCn0Ab30BaHHH ÄAH aBTOMOÖHAbHO- 
ro TpancnopTa ra30B u x TypÖHH, ÄBHraTeAeft, paöoTaiom H X no uhk- 
Jiy CTHpAHHra, SKOHOMHHeCKHX H TeXHHHeCKH npHTOÄHblX SAeKTpH- 
qecKHX ycTaHOBOK h h c to h h h k o b  TOKa, pa3paÖ0TKa oÖpa3UOB 9AeK- 
TpOMOÖHAeft C aKKyMyAHTOpHbIMH ÖaTapeHMH H KOMÖHHHpOB3HHbI- 
MH HCTOMHHKaMH TOKa. EcTb OCHOB3HHH paCCHHTblB3Tb Ha C03Äa- 
Hiie npoMbiuiAeHHux oöpa3UOB Ta im x MauiHH, K O T O p b ie  b onpeAe- 
aeHHbix ccßepax 3aMeHHT oöbm H ue 3b tom oöhah .
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1. K y p O B  E. A. «ÄBTOMOÖHAbHaH npOMblUIAeHHOCTb», 1971, 
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M c c n e A O B c iH M e  o c h o b h u x  x a p a K T e p n c T H K  r a 3 o p a c n p e f l e n n T e n b H b i x  

M e x a H H 3 M O B  C O B p e M e H H b lX  < £ o p c n p o B a H H b i x  A B u r a T O n e n

H . A .  M A f lH J lM H ,  K3Hfl. TexH. HayK M . A .  A H f lP O H O B , B. f l .  K A 3 A K O B A , IO . E. C T A B P O B C K H fl

ABT03BB0A HM. ÄeHHHCKOrO KOMCOMOila, HAMH

D  nOCJIE/IHHE roÄbi ä a h  aBTOMOÖHAbHux (ßopcnpoBaHHUX 
ö  ÄBHraTeAeft c  BepxHHM pacnonoiKeHHeM KAanaHOB h K yA a iK o- 
BHX B3AOB HpHMeHHIOT pblnaiKHbie TOAKaTeAH. OflHaKO B AHTepa- 
Type npaKTHHecKH o-rcyTCTByioT KaKHe-AHÖo peKOMeHÄaunn no 
BUÖOpy OCHOBHblX napaMeTpOB T3KHX MexaHH3M0B, HeOÖXOÄHMblX 
npH HpOeKTHpOBaHHH HOBblX H ÄOBOAKe BUnyCKaeMblX B HaCTOH- 
mee BpeMH aBTOMOÖHAbHux ÄBHraTeAeft.

B HacTOHuiefl paöoTe paccMOTpeHO B3aHMOÄeflcTBHe ochobh u x 
xapaKTepncTHK rnaBHofl Tpymeftca napu: KyAanOK —  punaiKHuft 
TOAKaTeAb.

FlpiiHiiHnHaAbHaH cxeMa upHBona KAanaHa c  noMouibK) punaiK- 
Horo TOAKaTeAH npeACTaBAeHa na dhc. 1.

1 V CK

T l  'l T

rae U, It

t>£«

TeOM eTpHneCKHe CKOPOCTH CKOAbHteHHH TOHKH KOHTaKTa no 
npo(J)HAio K y n a q x a  l K h  p a ö o n e fl n oB ep xH ocT H  TOAKaTeAH I t  no 
K yA an K y  c o rA a c H o  p a ö o T e  [1 ]  B u pam aioTC H  CooTBeTCTBeHHo 
ypaBHeHHHMH

R

l K = -

d R  > 3 

rfß 

R ■— )P +  I"t I

1 +

dR

d ß [ a  cos a

a sin  a \ R

Ui cos a \

\ R ~  )

I t -
'/ >  P + r T f

dR d R

rfß rfß
+  \ — - /  +  -------—  c t g  a

R >  R  S
dR

j | d  ^ ( a  cos a j

r T\

R V

dR

, r fß  I I d r
1 +  \ — j - r T \ 1 + — c t g »

dR

1 +

dR

dB
X

a sin a \ R

/a cos a
( P

P hc . 1. npHHUHnHaAbHan KHHeMaTHne- 
CKan pacHeTHan cxeM a npHBOAa KAana
Ha ä a h  MexaHH3Ma ra3opacnpeÄeAeHHH 
c BepxHHM pacnoAOKeHHeM pacnpeAe- 

AHTeAbHoro BaAa

B3aHMOÄeflcTBHe KyAanKa h puna iKH oro TOAKaTeAH HanöoAee 
noAHo xapaKTepH3yeTCH KoscJxßHUHeHTaMH yÄeAbH oro cKOAbiKeHHH 
no npo({>HAio KyAanKa XK h no paöon efl noßepxHOCTH TOAKaTe- 
JIR I t :

reOMCTpH'ieCKHe CKOpOCTH CKOAbJKeHHH TOHKH KOH
TaK Ta COOTBeTCTBeHHO HO UpOtßHAK) KyA34Ka H no 
paöoneft nosepxHOCTH TOAKaTeAH; 
reoMeTpHHecKaH CKopocTb cKOAbiKeHHH paöoneft no- 
BepxHocTH TOAKaxeAH n o  KyAanKy.

r fle  a —  paccTOHHne M e *Ä y  ocbio BpameHHH pacnpeÄeAHTeAbHo- 
ro BaAa h ocbro KanaHHH p u q a ra ; 

l —  paccTOHHHe o t  ueHTpa KanaHUH pu n ara  ä o  ueHTpa Kpn- 
BH3Hbi e ro  paöoneft noßepxHOCTH;

R —  Tenym ee 3HaneHHe paccTOHHHH M e * Ä y  ueHTpoM KyAan- 
Ka h paöonefl noßepxHocTbio pu n ara ;

ß — yroA, cooTBeTCTByioiuHfl npHMOAHHeÜHOMy noÄueMy 
TOAKaTeAH c  UHAHHÄpHnecKofl paöoneft noßepxHocTbio 
paÄHycoM, paBHbiM paÄHycy rr paöonefl noBepxHocTH 
punara;

p —  TeKymee 3HaneHHe p a u n y c a  kphbh3hu npo(j)HAH K y- 
AanKa;

a —  TeKym ee 3HaneHHe yrA a  Me>KÄy npnM UM H , OÄHa H3 ko- 
T o p u x  coeAH H H eT ueH Tp Bpam eHHH K yn an K a  c  ueH TpoM  
KanaHHH p u n a r a  c  kopom ucaom  h u p y ra H  —  ueH Tp Bpa
meHHH K yA an K a  c  ueH TpoM  k p h b h 3 h u  p a ö o n e f l  n oB ep x - 
h oc th  p u n a ra .

B ce HccÄeÄOBaHHH aaxoHa H3MeHeHHH K03(J)(})HUHeHT0B yueAb- 
H oro cKOAbiKeHHH Xk h Xt no y rA y  noBopoTa KyAanKa npoBOÄH- 
AHCb pacneTHUM m ctoäom  Ha 3 U .B M . HccÄeÄOBaHHH npoBeueHU
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Phc. 2. X apaKTepncraKH  KoatjuJiHUHeHTOB 
yae jib H oro  CKoabiKeHHH no KyaanKy XK äjih  
MexaHH3M0B ra3opacnpeaeJieHHH c aepxHHM 
pacnoJiOJKeHHeM pacnpeaeaH TeabH oro Bajia: 
a —  «M ogkbhm-4I2>; 6 —  BA3-2101; e  — « l lo p j i ie * ;  

e —  «MepceAep»

npHMeHHTejibHO k  ÄBHraTeasiM «M o c k b h li-412», BA3-2101, « I lo p -  
pie» h «Mepceaec».

Pe3y jibTaTU  HccaeaoBaHHH noK aaa jin  (pnc. 2 ),  h to  kqsiJhJihuh- 
eHT yae jib H oro  CKoabmeHHH n o  KyaanKy XK y scex aBHraTeaeft 
ÖJIH30K K HyjIK) B ÄByX TOlIK3X npO(}>HaH KyjiaqKa, COOTBeTCTByiO- 
u ipx  HyjiepbiM ycKopeHHHM punajuH oro ToaKaTCaü.

Phc. 3. XapaKTepHCTHKa KosijxJiHUHeHTa. yaeabHoro GKOabjKeHHH no pb inaxo iaM y 
TOJiKaTejno ÄBHraTejia «M ockbhb-412» c xapaKTepHCTHKaMH npHBoaa KaanaHa h 

npocpnaeM K y a a n x a , onncaHHbiM b  paöoTe [2 ]

Ko94>(})Hu,HeHT yaejibHoro CKoabxeHHH no ToaKaTeaio Xt npHoö- 
peTaeT 3HaneHHH, öoabiuHe aioöoft Haeepea 3aaaHHOH kohcbhoh 
BeaHHHHbi, b aByx TOqKax npotJiHaH KyaanKa, cooTBeTCTByiom HX 
HyaeBbiM ycKopeHHHM pbinaiKHoro ToaxaTeaH (pnc. 3).

MaKCHMajibHbie 3HaneHHH K03(J)4iHHHeHTa yaeab H oro  CKoabxe- 
hhh no K yaan xy  XK MexaHH3M0B ra3opacnpeaeaeHHH aBHraTeaeft 
BA3-2101, «F lo p m e », «M e p c e a e c »  h «M ock b h h -4 1 2 » aocrara ioT 
cooTBSTCTBeHHO 2,6; 2,02; 3,12; 3,6.

n o  KpHBbIM pHC. 2 H 3 M05KH0 CyÄHTb ÄHUIb npH6aH3HTeabHO 
0 6  ypoBHe yaeab H u x  CKoabjKeiiHH (a  He 0 6  aöcoaioTHbix 3Hane- 
hhhx yKa3aHHbix BeaHHHH), Tax KaK B3HTue b HacTOHmeft paöo ie  
pacqCTHbie 33bhchm octh —  npn6 jiii>Kemibie, a npocjuwiH KyaaqKOB, 
Hcnoab30BaHHbie a an  pacneTa, noayneH H  no SKcnepnMeHTaabHbiM 
aaHHUM c nocaeayion iH M  craajKHBaHHeM no  M eToay «HaHMeHb- 
u ihx KBaapaTOB» [3 ].

npoßeaeHHbie HccaeaoBaHHH Taioxe yKa3UBaiOT Ha Heneaecooß- 
pa3H0CTb Hcnoab30B3HHH Hpocjmaeä KyaanKOB, paanyc npn BepuiH- 
He KOTOpblX HMeeT nOCTOHHHyiO KpHBH3Hy H UeHTp eTO HaXOÄHTCH 
Ha och pacnpeaeaHTeabHoro Baaa, Tax «a x  noaynaioiUHecH npn 
stom 3aaepJKKH KaanaHa npHBoanT k yMeHbiueHHio ckopocth ne- 
peMeuieHHH naraa KOHTaKTa no paöonefi noßepxHOCTH pnnara ao 
HyaeBoro 3HaneHHH h, TeM caMbiM, k noßbiuieHHOMy H3HOcy Ky- 
aanKOBoii napw.
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y f l K  629 .113 :62—  592

BnMSIHMe H epaBHOM epHOCTM  A6MCTBM^ T0pM 03H b lX  M exaH H3M O B 
HQ T0 P M 0 3 H 0 H  n y T b  a B T 0 M 0 6 Mn$l C aHTMÖnOKMpOBOHHbIMH yCTpOMCTBOMM

KaHfl. TexH. HayK T. M . K O C O U A n O B ,  A . A .  P EB H H

B o a ro rp a flC K H M  noiiH TexH M H ecK H H  MHCTMTyT

CTPEMJ1EHHE yMeHbiUHTb T0pMO3H0fi nyTb aBTOMOÖHaa npn 
SKCTpeHHOM TOpMOIKeHHH npHBeaO K C03aaHHK) ÖblCTpOaeft- 

CTByiomHX aaeKTpoHHbix cxeM peryaaTopoB TopM03Horo MOMeHTa 
na Koaece, t .  e. aiiTHÖaoKHpoBoqHbix ycTpoftcTB.

OcHOBHbie KOHCTpyKUHH pa3paÖ0TaHHHx b nocaeaH ee BpeMH 
aHTHÖaOKHpOBOnHblX CHCTeM, BKaronaH CHCTeMbi aaeKTpoHHOro TH- 
na, HMeioT aße cxeMbi hx ycTaHOBKH: 3aBHCHMyio h He3aBHCHMyio. 
H o a  33b h ch m oh  noHHMaeTCH T3Kaa cxeM a, K oraa  cpaßaTbmaHHe 
aaTHHKa Han noayneHHe CHrnaaa Ha BKaioneHHe HcnoaHHTeabHoro 
MexaHH3Ma c OÄHoro K oaeca  aBTOMOÖHaa b c a c t  k ouHOBpeMeHHo- 
My peryanpoBaH H io TopM03Hoft CHau Ha Bccm MOCTy. He3aBHCH- 
Man cxeM a n p ean oaaraeT  ycT an osK y  Ha KaacaoM K oaece H3oanpo- 
^ 3 h h o h  aHTHÖaoKHpoBOHHQH CHCTeMbi. Ecan b nepBoö cxeM e Ha 
o6a K oaeca  oaHOHMeHHoro MocTa c t3 b h t c h  eaiiHbiH HcnoaHHTeab-

h h h  M exaHH3M , t o  bo  BTopoH  c x eM e  3 t o t  MexaHH3M n peanoaa- 
raeTCH ycTaH aß aH B aTb  b  t o p m o 3h o h  CHCTeMe K a m a o ro  K oaeca .

H c x o ä h  H3 epHHUHna paÖOTbl 3 3b h ch m oh  aHTHÖaoKHpOBonHoii 
CHCTeMbi, MOIKHO 3aKaK>nHTb, HTO npH HeOÄHHaKOBOM CIIHHieHHH 
BtJuJieKTHBHOCTH ÄeHCTBHH T0pM03HbIX MeXaHH3MOB aaHHOTO MOCTa 
b npouecce Bcero TopMOixeHHH Ha aeBOM h npaBOM Koaece coxpa- 
HHeTCH pasaHnne b T0pM03Hbix cnaax. üpn s to m  Koaeco c öoaee 
B l̂JieKTHBHblM T0pM03HbIM MeX3HH3M0M ÖyÄCT OnpeaeaHKMUHM B 
TopMoiKeHHH ÄaHHoro MocTa, TaK Kau T0pM03H3H cnaa Ha HeM 
ÄOCTHraeT CBoero npeaeabHoro 3iianeHHH no cuenaeHHio paHbine, 
neM Ha apyroM Koaece. Ha pnc. 1 H3o6pa*eHa cxeMa chh , aeiicT- 
ByioiUHX Ha aBTOMOÖHab b npouecce T0pM0*eHHH. npeanoaoiKHM, 
nTO CHHXCeinie Sljl^eKTHBHOCTH ÄeHCTBHH T0PM03HUX MeX3HH3M0B
HaöaioaaeTCH Ha K oaecax  a eB oro  öopTa. Toraa onpeaeanromiiMH
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6y «yT  COOTBeTCTBeHHO KOJieca C ßoUbUieft T0pM03H0Ö CHJIOH, t .  e. 
KOJieca npaß oro  ßopTa. MaKCHMajibHO B03M0JKH0e 3HaueHHe Top- 
M03HOH CHJI bl Ha HHX JipH paßOTe aHTHÖJIOKHpOBOHHOH CHCTeMbl 
onpeaeaHTCH H3 BbipaJKeHHÜ:

X ?  =  V (  Z \  -  (  Y l f - ,

X% =  V  ( Z " ^ cm) 2 - (  Y% )2 , (1 )

rae X j ; Y j , Z j  —  cnjioBbie (jjaKTopu, aeftcTByioiuHe b Me

e r e  KOHTaKTa KOJieC COOTBeTCTBylOIUHX 
oceü  n p a ß o ro  ßopTa aBTOMOßHUH, co- 
rjiacHO cxeM e chji Ha pnc. 1;

<pcm —  MaxcHMajibHoe 3HaneHHe KoacjxJiHUHeHTa 
ciienjieHHn;

| —  CTeneHb Hcnojib30BaHHH MaKCHMajibHoro 
K03cp(})HU.HeHTa cuenjieHHH npn t o p m o - 
JKeHHH C aHTHßjIOKHpOBOHHblMH yCTpOH- 
CTB3MH.

CooTBeTCTBeHHo TopM03H3H cHJia Ha jieBHX Kojiecax ß yaeT  B K  
pa3 MeHbine BcaeacTBHe CHHJKeHHH Ha hhx 94>(}>eKTHBHOCTH aeft- 
ctbhh TopM03Hbix MexaHH3MOB. T o ra a  m ojkho 3anHcaTb:

\rA    1/ \ rtl .
—  A i -A j  t

y A   is  y / i
*

(2)

rae K j  —  K03^)(J)HU.HeHT, xapaKTepH3yiomHH HepaBHOMepHocTb 
T0pM03HbIX CHU Ha aOHHOM MOCTy aBTOMOßHJiH.

R a n  HaxoiKaeHHH BepTHKajibHbix Z j  h ßoKOBbix Y j  peaKUHH na

onpeaejia iou iH X K o jiecax  HeoßxoaHMo cocTaBHTb BbipajKeHHH nun 
noBopaaHBarom ero MOMeHTa M n o e , ueHTpoßejKHOH ch jih  HHepuHH

, cyMMbi KacaTeJibiiux peaKUHH, aeftcTByioiUHX Ha K o jiecax

aBTOMOßHJiH H C yueTOM <j)OpMyjl (1 ) ,  (2 )  peiHHTb HX OTHO- 
CHTejIbHO HCKOMHX BejIHHHH!

+  C2 V  ( z ^ i t a n f  ~  [ Y ' i f - ,

( Z 1 - { Y ? y -

- C i ] ^ { z ' i ^ cmY - { Y i f \  

Y ' ^ C . V  [z ' l  S<pcm) 2

(3)

+

l

( Y ? y

4 C6 V  { z ^ fcm) 2 - ( Y ^ y  ;
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rioCTOHHHbie C j  33BHCHT OT reOMeTpHUeCKHX napaMeTpoB aBTO
MOßHJiH h ck op o cth  TopMoxceHHH. O hh HaxoaHTCH n o  caeayio-
1UHM 33BHCHMOCTHM:

h „  r h
C l , 2 = — - ( 1  +  * l f 2 )  +

e

^ 3 ,4  —

j 5,6

^7 ,8

r

2L ' 4
h g  r h

i r ( 1 + ^ , 2 ) + - T

2 L

B  -  K l f i )  ( l - \ - T a )

2 L

( jV  ̂ "f"

(^ 1 .2  —  1 ) ;

(4)

P hc. 1. CxeM a chji, aeftcTByioiUHX Ha aBTOMoßHJib b npouecce 
TOpMOJKeHHH

TaKHM oßpa30M, HBJieHHe HenOJIHOTO HCn0JIb30B3HHH M3KCHMajIb- 
hoh TopM03Hoii ch jiu  b pe3yjibTaTe npejKaeBpeM eHHoro ee pery- 
JIHpOB3HHH Ha K o jiecax  C MeHee gcjKjieKTHBHblMH T0pM033MH onpe- 
aejiaeT nepßyio  npHHHHy chhjkchhh TopM03Hbix KauecTB aBTOMO
ßHJiH C 33BHCHMOH CXeMOH yCTaHOBKH aHTHßHOKHpOBOHHblX 
yCTpOHCTB.

B pe3yjibraTe HepaBeHCTBa TopM03Hux chji Ha KOJiecax jieBoro 
h npaßoro ßopTa B03HHKaeT noBopauHBaiomHH MOMeHT M noe, 
aeHCTByiOin.HH Ha aBTOMOßHJIb B ropH30HTajIbHOH njIOCKOCTH. 3 t o  
npHBoaHT k inoHBJieHHio Ha Kojiecax nepeaHero h 3aaHero MOCTa 
ßOKOBHX COCTaBJIHKJlIIHX. OHH UeHCTByiOT B MeCTe KOHTaKTa KO
Jieca c aoporoii, oßycjiOBJiHBaiOT ßojiee paHHee cpaßaTbiBaHne aH- 
THßjIOKHpOBOHHOH CHCTeMbl, T. e. BeayT K yMeHbüieHHIO KacaTejib- 
Hbix chji, corjiacHO (jiopMyjie (1 ). CjieaoßaTejibHO, noHBJieHHe ßo- 
KOBblX COCTaBJIHKJIlIHX HBJIHeTCH BTOpOH npHHHHOH CHHJKeHHH CyM- 
MapHOH T0pMO3HOH CHJIbl Iia KOJieCaX aBTOMOßHHH b npouecce 
TOpMOJKeHHH.

ÄeHCTBHe ßOKOBOH COCTaBJIHIOineH npHBoaHT K KaHeHHIO 3Jia- 
CTHiHoro KOJieca c yBoaoM, h to  onpeaeJineT oßmee aßHJKeHHe aB- 
TOMoßHJIH no KpHBOJIHHeHHOH TpaeKTOpHH. PIpH 3T0M, KaK BHaHO 
H3 cxeMbi (1 ), onpeaejiHiomHe KOJieca 0Ka3biBai0TCH BHyTpeHHHMH 
no OTHOtueHHio k TpaeKTopHH asHJKeHHH aBTOMoßnjiH. 3 t o  npHBo- 
3HT k yMeHbineHHio Ha hhx BepTHKajibHOH Harpy3KH b pe3yjibTa- 
Te aencTBHH neHTpoßeJKHoft chjim. CorjiacHO ypaBHeHHio (1) npn 
yMeHbineHHH BepTHKajibHOH cocTaBJiniomeH CHHJKaeTCH 3Ha>ieHHe 
ropM03HOH peaKUHH Ha «ojiece h, CjieaoßaTejibHO, nponexoaHT oß- 
Hiee CHHJKeHHe CyMMapHOÜ T0pM03H0Ü CHJIbl. 3 t 0  HBJIHeTCH TpeTb- 
efl npayuHpü xopM03iibix cbohctb 3btomo6hjih.

Gv2 ( k Y 2 l ■ h y [  4* ^Y2 g L ?  ’

ra e  k Y\ h k Y2 —  ßoKOBbie JKecmocTH KOJiec nepeaH ero  h 3aa- 
Hero MOCTOB.

/Ijih HaxoacaeHHH K03(J)(J)HUHeHT0B Ci; C3; C5; C7 b (JiopMy- 
jia x  (4 ) ßepeTCH 3HaueHHe HepaBHOMepHOCTH K i  Ha nepeaHeM mo- 
cTy.

Ran HaxoHcaeHHH KO3(J>({)HUHeHT0B C2; Ci, C6; C8 —  ßepeTCH
3HaneHHe HepaBHOMepHOCTH K 2 Ha 3aaHeM MOCTy.

PeuiHB aioßbiM H3 MaTeMaTHuecKHx cnocoßoB  nojiyHenHyio CH
CTeMy ypaBHeHHH (3 ) ,  HaftaeM 3HaueHHH chji, b to m  qncjie  h Top- 
M03HUX peaKUHH, aeÜCTByiOIUHX Ha KOJieeax aBTOMOßHUH B 33BH- 
CHMOCTH OT CKOpOCTH e ro  aBHJKeHeHH B HpOUeCCe TOpMOJKeHHH.

Toraa cyM MapHyio TopM03Hyio CHjiy aerKo onpeaeaHTb, yuHTbi- 
Ban (|)opMyay (2 ) .  A  TopM03Hoft nyTb b stom  cayu ae HaxoaHTCH 
H3 BbipajKeHHH

G v *

(5)

2 g  $ F
Vo

x ( v ) dv

<I>yHKUHH F x (.v ) X ap aK T ep H 3 yeT  3aBHCHMOCTb cyM M apHOH T0pM 03- 
hoh cnabi Ha K oaeca x  aBTOM oßnaH o t  ck op o cth  e ro  aBHJKeHiiH.

n o  Mepe yMeHbineHHH ck op o cth  aBTOMoßnaH b npouecce Top- 
MOJKeHHH cyMMa «acaTeabH b ix  T0pM03Hbix peaKUHH Ha e ro  K oae
cax  B03pacTaeT ao CBoero npeaeabH oro 3HaueHHH, onpeaeaneM oro  
K03(j>4>HUHeHTaMH HepaBHOMepHOCTH T0pM03HbIX CHa K j  npH V a =  
=  0. yB eam eH H e HauaabHoft ck op o c th  TOpMOJKeHHH aBTOMoßnaH 
C 33BHCHM0H CXeMOH yCT3H0BKH aHTHßaOKHpOBOHHOH CHCTeMbl 
npHBoaHT k noHHJKeHHio cpeaH ero  3HaueHHH CyMMapHOH T0pM03- 
Hoil peaKUHH Ha e ro  K oaecax  B pe3yabTaTe pocTa  ueHTpoßejKHoil
CHHbl.
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H c x o a h  H3 aaa.ima ypaBHeHHH (3 ) ,  (4 ) ,  (5 ) ,  m ojkho 3aKJH0- 
•HHTb, h to  cpeaH ee 3HaneHHe KacaTeabH ux TopM03Hbix peaKUHH 
yMeHbUlaeTCH C POCTOM HepaBHOMepHOCTH ÄeHCTBHH T0pM03HbIX 
■<MexaHH3,M0B. 3 tO  npHBOÄHT K OÖIUeMy CHHJKeHHeiO 3(J)'(J)eKTHBHO- 
CTH TOpMOJKeHHB aBTOMOÖHHH.

TopM O *eH H e aBTOMOÖHÄH C aHTHÖAOKHpOBOqHblMH yCTpOHCTBa- 
mh, ycTaHOBJieHHbiMH n o  He3aBHCHMOH cxeM e, KanecTBeHHo OTJIH- 
qaioTCH o t  n p e a u a y m e ro  npouecca. B  stom  ca y q a e  TopM03Han ch- 
jia  Ha KanmoM H3 K oaec onpeaeaneTCH BepTHKajibiion Harpy3Koft, 
ÄeflcTByiom eH b  M eere KOHTaxta Koacca c a op o ro ft. TopM03Hbie 
ch äu  n p n  9TOM Ha x o a e c a x  OÄHOHMeHHbix ocefl BbipaBHHBaiOTCH, 
nocKOJibKy ee  pocT  Ha K oaece c  noHHJKeHHOÖ 3(}x[)eKTHBHOCTbio 
ÄeÖCTBHH T0pM03HbIX .MeX3HH3MOB He OTpaHHUHBaeTCH B MOMeHT 
cpaßaTHBaHHH 3h th 6 äokh p oboh h oh  CHCTeMbi Ha BTopoM Koaece; 
T3K KaK nOBOpaHHBaiOIUHH MOMeHT B STOM Cayqae B CT3THqeCKOH 
cth ä h h  np ou ecca  OTcyTCTByeT, t o  onpeaeaneM bie hm öoKOBbie co- 
CTaBJiaioiUHe Ha K oaecax  paBHbi Hyaio. CaeaoßaTeabHO, yBoua 
KOÄeC He HaÖJIIOAaeTCH, H aBTOMOÖHUb ABHHieTCH npHMOJIHHeHHO.

TopM03HOH nyTb b  3tom  ca y q a e  HaxoÄHM /no (JiopMyae

(6 )
2g <fcm 5

n p H  TaKOH cxeM e ycTaHOBKH aHTHÖÄOKHpOBOHHOH CHCTeMbi Ha- 
öaioaaeTCH ÄeftcTBHe Ha Koaeca aBTOMOÖHJia MaKCHMaabHon Top- 
M03H0H CHÄbl, Ha BeAHHHHy KOTOpOH He BJIHHeT HepaBHOMepHOCTb 
ÄeHCTBHH TOpM03HHX MeX3HH3MOB npn yCÄOBHH ÄOCTaTOHHOCTH 
aaBaeHHH b t o p m o 3hom  npHBoae.

C ueubio npoBepKH reopeTHqecKHx npeanoaojKeHHft Ha Kacjieape 
«ABTOMOÖHabHbiH TpaH cnopT» B o a ro rp a a cK o ro  nojiHTexHHqecKoro 
HHCTHTyTa öb iaa co3aaHa aaöopaTopH aH  ycTaHOBKa Ha 6a3e aB- 
tom oöhu h  y A 3 -4 5 1 M . E ro  cxeM a noxasaH a Ha pnc. 2.

B KaqecTBe topm o3hoh  jk h äk oc th  Hcnoab3yeTCH Macao A M T -1 0 . 
Ero och obh os KoauqecTBO coaepjKHTcn b öaqxe 1.

P a ö o q e e  aaBaeHHe topm o3hoh  jk h ak oc th  b rnapoaiKKyMyaHTo- 
p a x  2 co3aaeTCH c noM om bio pyqH oro Hacoca 3. M eacay  HacocoM 
h rnapoaKKyM yaHTopaM H b aHHHH BbicoKoro aaBaeHHH ycTaHOBaeH 
oöpaTHbift KaanaH 4, orceKaioiuHH Hacoc o t  rnapoaKRyM yaHTopoB 
n ocae  h x  3apnaKH.

npeaoxpaH H TeabH U H  KaanaH 5 c a y *H T  a a a  3aiUHTbi rnapocH- 
CTeMbi b ca y q a e  noBbiuieHHH aaBaeHHH Bbime 240 ktc/cm2. I lp n  He- 
o ö x o ä b m o c th  a a a  cö p oca  aaBaeHHH b rH apoa »K yM yaH Topax hc- 
noab3yeTCH KpaH 6, KOTopbiö coeanHeH co caHBHbiM öaqKOM 1.

Puc. 2. CxeMa sKcnepHMem^abHOH ycTaHOB/KH

BbieoKoe aaBaeHHe qepe3 (jm ab ip  7  h oä b o ä h tch  k ochobhom y 
«a a n a H y  TopMoJKeHHH 8, c n oM ou tb io  KOToporo ocym ecTB aaeTca 
n p ou ecc  TopMOKeHHH aBTOMOÖHaH.

H eoöxoA H M aa HepaBHOMepHOCTb aeflcrBHg to p m o 3 h u x  MexaHua- 
mob aaaaeTCH c noM om bio peayKUnoiiHbix «aanaH O B 9, ycTaHOB- 
aennb ix b  neun K a a iao ro  TQpMQ3Horo M.exaHH3Ma, nyTeM  n oaaqn

35 45 55
6)

V0KMjH

Phc. 3. TopM03Hoft nyTb 3btom o6 huh  Y A 3 -4 .51M  c aHTH- 
ÖaOKHpOBOqHbIMH yCTpOHCTBaMH:

0. —- K i= = K 2 = l , 0 ; 6  — Ä i =  A 2 = < 0 ,6 ; / —  H633BHCHMaa cxeMa
ycTaHOBKH aHTHÖJIOKHpOBOHHblX yCTpoflCTB; 2 —  33BHCHMafl cxeMa 

ycTaHOBKH aHTHÖJIOKHpOBOHHblX yCTpoflCTB

pa3auqHbix no BeaHHHHe AaBaeHHH b paöoqn e UHaHHapbi ropMo- 
30b 10. B  rHapaBaHqeoKyio MarHCTpaab K a jK aoro  Koaeca BKaioqe- 
h h  saeKTpuqecKHe KaanaHbi 11 aHTHÖaoKHpoBoqHbix yerpoHCTB. 
P o a b  M oayaaTopoB  a a a  noBbiimeHHH T0pM0.3H0fi auarpaMMbi Bbi- 
noHHHioT apocceaHpyroiUHe mafißbi 12 c anaM eTpoM  oTBepcTHH
1 MM. JXjlH B03MOJKHOTO HCnoab30BaHHH IUTHTHOH T0pM03H0H CH
CTeMbi npu n eperoH ax  h cayuxeÖHbix noe3ÄKax b rHapaBaHqecKofi 
cxeM e ycTaHOBaeHbi qeTbipe qeaHoqHbix KaanaHa 13 n epea  Ka*- 
ablM T0pM03HbIM MeX3HH3MOM. H a  BCeX KOaeCaX 14 aBTOMOÖHaH 
pacnoao>KeHbi aaTUHKH 15 THna YA-27 aHTHßaoKHpoBoqHOH cHCTe- 
mh, KOTopwe ynpaBaaioT paöoToft saeKTporHapaBanqecKHx Kaana- 
hob. SaeKTpnqecKaH cxeM a c noM om bio TyMÖaepOB K ü K 2', Kz, Kt 
cnocoÖHa M oaeanpoBaTb ycTaHOBKy aHTHßaoKHpoBoqHoö CHCTeMu 
no 3aBHCHMOÖ H H63aBHCHMOH CXCM3M Ha OÖa MOCTa HÄH TOabKO 
Ha OÄHH MO CT.

H a  pnc. 3, a h 6 noxasaH o H3MeHeHue TopM03Horo n y m  aBTo- 
MO'önaa YA3-451M Ha cyxoM  acijiaabTe b 33bhchm octh o t  ckopo
c th  npH pa3aHqHbix cxeM ax ycraHOBKH aHTHÖaoKHpoBoqHoft cucTe- 
Mbl B yCaOBHHX ÖOpTOBOH HepaBHOMepHOCTH ÄeHCTBHH TOpM03HbIJ 
MexaHH3M0B. TeopeTHqecKHe KpHBbie HaHeceHbi cnaomHHMH h 
uiTpHXOBbiMH aHHHHMH, a SKcnepHMeHTaabHbie aaHHbie —  toh- 
KaMH.

H 3  rpaijiHKa bhäho, h to  npn o tc y tc tb h h  HepaBHOMepHOCTH aefi- 
CTBHH T0pM03HbIX MeX3HH3M0B T0pM03H0H nyTb aBTOMOÖHaH C aH- 
THÖaOKHpOBOqHOH CHCTeMOH, yCT3H0BaeHH0H no 33BHCHM0H h He3a- 
BHCHMOH CXeMaM, COBHaaaeT. 3 t o  OÖbHCHfleTCH TOM, HTO TOpM03- 
Hbie ch hh  Ha K oaecax  oäh oh  och  H apacraioT oaHHaxoBo h oäho- 
BpeMeHHo n oaxoau T  k cBoeMy npeaeabHOMy 3HaqeHHio, onpeae- 
aneMOMy BepTHKaabHoii Harpy3Koft. nosTO M y npu HaöaioaaiouieM- 
ch b stom  ca yqa e  paBeHCTBe TopM03Hbix cna  noBopauHBarouiHÜ 
MOMeHT paßeH n ya io  h aBTOMOönab topm o3 h tch  oauHaKOBO a<Jj- 
(JieKTHBHO no cpaBHeHHio C aBTOMOÖHaeM, HMeiOIUHM He3aBHCHMyK 
cxeM y ycTaHOBKH aHTHÖaoKHpoBoqHbix ycTpoflcTB. OaHaKO npn 
OOHBaeHHH HepaBHOMepHOCTH epOHCXOÄHT yXyaUieHHe T0pM03HbIX 
KaqecTB aBTOMOÖHaH c aHTHÖaoKHpoBoqHoft CHCTeMoö, ycTaHOB- 
aeHHoft no 33bhchmoh cxeMe, npnqeM öoa b m ee  pacTopMaJKHBaHne 
HaöaioaaeTCH c yBeanqeHHeM ck op o cth  BcaeacTBHe pocra  öokobux 
ch ji h yMeHbmeHHH BepTH«aabHbix Harpy30K Ha onpeaeanioiaHX 
Koaecax. H 3  rpac})HKa bhäho, h to  npn 40%  öopTOBon HepaBHO
MepHOCTH (7Cl =  Ä 2 =  0,6) TOPM03HOH HyTb ÄÄH aBTOMOÖHJIH
YA3-451M npn TOpMOJKeHHH Ha cyxoM  acifiaabTe yBeannnBaeTCü 
npHMepHo b 1,5 pa3a n o  cpaBHeHHio c  topm o3hhm  nyTeM 3Toro 
Hie aBTOMOÖHaH, HO C He3aBHCHMOH aHTHÖaOKHpOBOqHOH CHCTeMOH,

TaKHM 0Öpa30M, B yCaOBHHX HepaBHOMepHOCTH ÄeHCTBHH Top- 
M03HbIX MexaHH3MOB CXeMa yCT3HOBKH aHTHÖaOKHpOBOqHblX 
ycTpoficTB  0Ka3biBaeT CBoe BaHHHHe Ha BeanqHHy TopMo,3Horo ny- 
t h . n p H  sto m  H anöoaee yaaqH oö  c toh kh  3peHHH siji^eKTHBHOcTH 
TOpMOJKeHHH HBaHeTCH He3aBHCHM3H CXeMa, a npHMeHeHHe 33BH- 
CHMOH cxeMbi yCT3H0BKH aHTHÖaOKHpOBOqHOH CHCTeMbi COnpHJKe- 
HO CO CHHHCeHHeM 3(j)(})eKTHBHOCTH TOpMOJKeHHH aBTOMOÖHaH npH 
HOHBaeHHH HepaBHOMepHOCTH aeÜCTBHH T0pM03HbIX MexaiIH3M0B.
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T p a B M o 6 e 3 o n a c H o e  p y n e ß o e  y n p a B n e H H e  a B T O M O ö n n s i  « M o c k b h h »

KaHfl. texH . HayK K>. M . H E M U O B , q>. E. M EH CEB H 4. KaHfl. texH . HayK M . A .  A H f lP O H O B , B. M. E fO P O B , KaHfl. rexH. HayK 
'  E. C .  C A B B Y Ü IK H H , IO . f l .  W H H K A P E B , A .  M. B E C E JIO B , B. B. B EH fEPO BC K H W I

Ä B T 0 3 a B O fl H M . J le H H H C K O rO  K O M C O M O lia , HAM H , M o c K O B C K H ft a B TO M e X aH M M e C K H M  M H C T H T y T

Tl/IH HCKW IOM EHHfl hjih chhjk6hhh th jk c c th  TpaBM b hcko- 
Topbix cTpaH ax BBeaeHu ocfiHUHaAbHbie TpeöoBaHHH k  pyjieBO- 

My ynpaBJieHHio no TpaBMo6e30nacHOCTH: oxpacAeB oß CTaHflapT 
aBTOMoÖHJiecTpoeHHH OCT 37.001.002— 70 «A b to m o ö h a h  aerKOBbie. 
Be3onacHOCTb KOHCTpyKUHH py jießb ix  ynpaBjieHHH. TexHHnecKHe 
TpeöoBaHHH h MeTOÄH HcnuTaHHÖ» b CCCP, 4>eAepajibHbie c t3h - 
a a p ra  203 h 204 b CIIIA , /lonojiHHTejibHoe TpeöoBaHHe Ws 7 b 
IÜBeuHH, üpaBHJio Ws 12 E 3K  OOH h ä P- TpeöoBaHHH h MeTOAH- 
xa HcnbiTaHHft, npHMeHneMbie b pa3jmHHbix CTpaHax, npaKTHiecKH 
HaeHTHHHbl [1 ] ,

IlepBbie nonbiTKH noBumeHHH TpaBMo6e3onacHOCTH pyjieBbix yn
paBjieHHH o thochtch  k  HanaAy 50-x t o ä o b . AHrjiHHCKaa (jwpMa 
TpHyMip b 1950 r. BnepBbie ycTaHOBHJia Ha aBTOMoÖHJie jierKO Ae- 
ipopMHpyeMyio py jieß y io  KOJioHKy. B  1956 r. Ha aBTOMOÖHAHX 
ÖopA öbuio BBeAeHo py jieß oe  K o jieco  c  yTon jienH oß crynH uefi, ko- 
Topoe no jiy iH Jio 3aTeM u inpoK oe pacnpocTpäHeHne (Ha 3 b to m o6 h - 
jih «M o ckbhh »  ycTaHaßjiHBaeTCH c  1962 r . ) .

H o b h m  b noBbimeHHH 6e3onacHOCTH paÖOTbl b oahtcjih  HBHAacb 
pa3pa6oTKa h ycTaHOBKa Ha 3b t o m o 6 hjih pyjieBbix ynpaBJieHHÜ c 
sHepronorjiomaioiHHMH aAeMeHTaMH. Y>Ke onyöjiHKOBaHo ÖOAee 
200 naTeHTOB pa3AHHHbix 4>npM Ha TpaBM o6e3onacHue pyA eB u e 
ynpaBÄeHHH.

YcTaHaBAHBaeMbie Ha 3 b t o m o 6h a h  h onncaHHue b  naTeHTax 
TpaBMo6e3onacHbie pyA eB u e ynpaBÄeHHH no cnocoöaM  yMeHbine- 
hhh nepeMemeHHH pyAH BHyTpb Ky30Ba h norAomeHHH aHeprHH 
yaapa b o a h tc a h  b pyA eß oe KOAeco pa3AeAHK)TCH Ha HecKOAbKO 
rpynn.

1. PyAeBbie ynpaBÄeHHH, KOTopue yMeHbiuaiOT TOAbKO nepeMe- 
meHHe BepxHeft nacTH pyAH BHyTpb Ky30Ba 3a cneT pacnoAOiKeHHH 
MacTefl Bana pyAH noA  yrAOM A p y r  k A p y ry  h 3 a cneT ycTaHOBKH 
B MecTax nepeceneHHH hx oce fi mapHHpoB hah SAacTHHHbix MyijiT 
[flopu ie, C a a 6  (pn c. 1 ), <t>HAT (pn c. 2 ) h A P-].

H exoTopoe norAom eHHe 3Hepr hh  yA a p a  b o a h tc a h  b pyA eßoe k o - 
aeco npn 3to m  Tnne pyA eß oro  ynpaBÄeHHH nponcxoAHT 3 a cneT Ae- 

; (|)opMauHH AeTaAeft xpenAeHHH pyAH k  xy30By h pyA eß oro  KOAeca, 
: ßjiaroAapa neMy b OTAeAbHUx C A y ia a x  Ha rpyAH  M anexena n pn  

creHAOBbix HcnbiTaHHHx noAynaioTCH ycHAHH HecxoAbKO MeHbuie 
BepxHero AonycTHM oro npeA eaa  (1135 K rc ).

2. P yA eB b ie  ynpaBÄeH H H , b k o to p h x  b K aqecTB e SAeM eH Ta BaAa, 
1 ydaH aB A H B aeM oro  o ö lih h o  n oA  pyAeBbiM  KO AecoM , H cn oA b3 yeTcn  
j cxAb^oH [M ep ceA ec , O op A , K p a ß c A e p  (p n c . 3 ) h A p .]. 3 t o t  tm i 
r pyaeBoro ynpaBÄeH H H  o öecn en H B a eT  TOAbKO n orA o m e H H e  SHeprHH 

yAapa b o äh tca h  b p y A e B o e  K O Aeco. M eH b iu e e , neM 127 m m , n ep e - 
MemeHne n o  ropH 30H T3AH  B ep xH e fi nacTH  pyAH  BH yTpb xy3 0 B a  a o - 
craraeTCH b 3 th x  C A y q a n x  o öh h h o  ycTaH O B K ofi K a p T e p a  pyAH  
UHH AOHIKepOHOB.

okojio uiHTa nepeAKa, b 30He HanMeHbuiefi npn yA a p e  AeijiopMa-

3. PyAeBbie ynpaBÄeHHH 6e3 pyAeBoß k o ä o h k h , yMeHbuiarouine 
nepeMeiueHHe ßaAa pyAH BHyTpb Ky30Ba h norAomaioiuHe sneprHio 
yAapa b o a h tc a h  b  pyAeßoe KOAeco 3a cneT Ae<J)opMan,HH sAeMen- 
t o b  BaAa pyAH:

a ) c HecoocHUM, napaAAeAbHbiM pacnoAOHteHHeM qacTefi BaAa 
pyAH, COeAHHeHHHX MeiKAy COÖOfi nAaCTHHOH C pe3HHOBbIMH BTyA- 
k 3m h , KOTopue BunpeccoBbiBaioTCH npn yA a p e  [BoAbßo (pn c. 4 ) ] ;

6 ) c  pacnoAOJKeHHUM b cpeAHeß qacTH Bana pyAH 3HepronorAO- 
maioiUHM 3AeMeHT0M b BHAe nepijiopHpoBaHHofi Tpyöbi [B M B  
2500, OoAbKCBareH (pn c. 5 ) h A p .] h ah  SHepronorAomaioiUHM 3Ae- 
MeHTOM THna «HnOHCKHfi IpOHapHK», COCTOHIUHM H3 H30rHyTbIX 
nAacTHH, npHBapeHHbix k  KOHuaM qacTeß BaAa pyAH.

4. P yA eB u e  ynpaBÄeHHH, KOTopue yMeHbiuaiOT nepeMeiueHHe 
Baua pyAH BHyTpb Ky30Ba 3 a cneT pa3pymeHHH Bana h AecfiopMa- 
Uhh  ko äo h k h  h norAOiuaiOT 3HeprHio yA a p a  b o a h tc a h  b pyA eßoe 
KOAeco b ochobhom  3 a cneT AeiJiopMauHH pyAeBofl k o äo h k h  cerna- 
To ro  THna (Z I*e H e p a A  M o ro p c  1968 r.) h a h  roippHpoBaHHoß 
CnAOUlHOH (O o p A ).

B  o öohx  CAynanx b a a u  pyAH coctoht 
H3 A s y x  nacTefl, coeAHHeHHux c no-

yMeHbmaioT nepeMeiueHHe Baua BHyTpb Ky30Ba h norA om aioT  
3HeprHio yu a p a  b o a h tc a h  b pyA eßoe KOAeco npn TeAecKonnpoBa- 
hhh  h x  uacTefi:

a )  3 a cneT cpe3aiiHH cneuHaAbHbiMH pe3uaMH MaTepnaAa, ue- 
(})opMauHH h pa3pwBa OAHoß H3 conpnraeM bix qacTeß BaAa pyAH 
hah koäohkh ;

3 3aK, 2078
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18 Ä B T O M o 6 H jib H a fl npoM biu ineH H O C Tb J* 8, 1972 r.

6 )  3a CHeT BAaBAHB3HHH npH TeAeCKOnHpOBaHHH B CTeHKH Ha- 
p y * H o f t  h  BHyTpeHHeft T p y ß  k o a o h k h  n ep eK a T b iB a iom H xca  Me>KÄy 
HHMH CTajIbHblX K a jieH blX  m apHKOB, HaXOÄHUlHXCH MejKÄy Tp yöaM H  
b  BHÄe Ä B y x  pa3H eceH H bix  M e * Ä y  c o ö o ft  KOAbneBbix n on coB  H3 
BocbM H m apHKOB Ka>KÄbiö. K p e n ^ eH H e  k o a o h k h  k  K y3 0 B y —  KaK b  
r p y n n e  4 (Ä J K e H e p a ji M o r o p c  1969 r . ) .

C  1970 r. ä a h  yM eHbineHHH npoÄaBJiHBaiiHH  uiapH KaM H  c t c h o k  
T p y 6  k o a o h k h  b o  BpeMH sK cn jiy aT au H H  n p n  ÄeftcTBHH H a rp y3 0 K  o t  
H3TH6aiOmHX CHJI, B03HHK3I0UIHX npH  yn p yT H X  Äe4)OpMaU,HHX Ky30- 
Ba, BM ecTo Ä B y x  ycTaH aBÄH BaioTCH  w eTbipe KOÄbueBbix n on ca , 
Ka>KÄbIH H3 BOCbMH UiapHKOB.

6. P y j ie B b ie  ynpaBAeH H H , yM eH b u ia rou in e  n ep eM em eH n e  B a jia  p y 
AH BH yTpb K y30B a  n yT eM  TejiecK onn poB aH H H  h n o rA o m a io in H e  
s H e p rn io  y n a p a  b o ä h t c a h  b p y A e ß o e  K o n e c o  3a  cneT  T-peHHH n acTeft 
B an a , k o jio h k h  pynH  h ah  o 6 o h x  B M ecTe n pn  Te jiecK onn poB aH H H

t«M o c K B H H »; naTeH Tbi tjw pM  BeH ÄH K c (p n c . 6 ),  A a ftM A e p -B e H n , 
(iK e H e p a n  M o r o p c  h Ä p . j .

y  B cex  THnoB T p a B M o6 e3 on a cH b ix  p y A e ß b ix  ynpaBneH H H  ( 3a hc- 
KAioHeHHeM rp y n n b i 6 ) n p o B e p x a  y c n jin n  CÄBnra n o c A e  c6opK H  He- 
B03Mo>KHa 6e3  pa3py ineH H H  S H ep ro n o rA o in a io in H X  sneM eHTOB, h to  
HCKJIIOHaeT B03M0JKH0CTb HX 100%-HOTO KOHTpOAH H HBAHeTCH 
CepbC3HbIM KOHCTpyKTHBIIblM HeÄ0CT3TK0M . FIoSTO M y B HaCTOHUiee 
BpeMH BenyTCH KOHCTpyKTHBHbie p a3 p a6 oT K H  H naTeHTOBaHHe 
T p a B M o6 e3 on a cH b ix  p y A e ß b ix  
ynpaBAeH H H  b o ch ob h om  
TOAbKO r p y n n u  6.

B  anpeAe 1970 r. Ha A b to -
3aBO Äe HM. JleHHHCKOrO k o m - 
COMOAa OCBOeHO npOH3BOÄ- 
c t b o  p y A e ß o ro  ynpaBAeH H H  c  
a n e p ro n o rn o m a io m e H  p y A e ß o ft  
KOAOHKOÜ, MHTKOft H 3KAaAK0H 
Ha pyAeBOM  KO Aece h 33 m k o m

KoAO H Ka p y A e ß o ro  ynpaBAeH H H  c o c t o h t  H3 H iiÄ H eft 8, cpeAHeii 9 
h BepxH eft 10  T p y ö . H h ik h h h  h BepxiiH H  T p y öb i 3anpeccoBaHbi c 
H aTaroM  n o  ÄßyM  KOAbneBbiM n on caM  B iiyTpeH H iix  BbicTynoB 11 b 
cp eA H io io  i p y ö y  h Ha h h x  HaHeceHbi KAeftM a O T K ,  noKa3biBaiouiHe, 
h to  BeAHHHHa ycHAHH o c e ß o r o  CÄBHra, H3M epeHHan npn cöopxe y 
100%  KOAOHOK, COOTBeTCTByeT 3aÄaHH0H.

We>KÄy H H Ä H efl, B epxH eft h cpeA H e ft T p yöaM H  k o a oh k h  pa3Me- 
m eH U  TOHKOCTeHHbie rpyÖ K H  12  h  nAacTHHbi 13  H3 nAacTMaccbi, 
n oB b iu ia io in H e cTaÖ H AbH ocTb ycHAHH CÄBHra h oöecneqHBaioiÄHe 
6e30TK a3H 0e cp aß aTbm aH H e k o a o h k h  b C A ynae K ocoro yAapa.

PyAeBan k o a o h k 3  k  ropAOBHiie KapTepa 14 npHKpenAHeTCH c no- 
Moinbio lHTaMnoßaHHoro xoM yTa 15, cTHrHBaeMoro ö o a to m  16 c 
rafiKoft 17  h npocTofl inaftßoft 18, h to  oöecneHHBaeT ÄonoAHHTejib- 
Hoe TeAecKonnpoßaHHe HHWHeft Tpy6bi k o a o h k h  h ropAOBHHH Kap
Tepa npn yÄape.

H a  BepxHeM KOHne BaAa ÄyroBoft CBapKoft npHBapeHa BTyana 19 
C npOÄOAbHOH npOpe3bIO, B KOTOpyiO BXOÄHT H3bIK 20  npOTHBO- 
yroH H oro ycTpoftcTBa, BCTpoeHHoro b ycTanoBAeHHbift Ha pyaeBoü 
KOAOHKe 33MOK 21  33>KHraHHH.

H o c A e  npoß epK H  p a ö oT b i 3aM Ka B b icT yn a iou iH e  H3 kpmuikh ro- 
AOBKH CnennaAbHblX ÖOATOB 2 2  BKpyHHBaiOTCH BAaÄeAbneM  aBTO- 
MOÖHAH.

H t o ö h  H3biK 3aM Ka He BbixoAH A H3 n pop e3H  BTyAKH 19 npn no- 
n m K e  n p oB ep H yT b  3anepTb ift p yA b , p h ä om  c  Heil Ha Baji Hanen  
o n o p H a n  in a ft6 a  2 3, o ä h 3  H3 n p op e3 e ft  KO Topoft H cnoAb3yeTcn  TaK- 
» e  ä a h  (JiHKcanHH b paAHaAbHOM  HanpaBAeHHH nyH Ka 24  npoBO- 
ä o b  n epeK A ionaT eA H  25  yK a 3 a T e jie ft  n oB op o T a . H a  KOHen Baaa py- 
a h , Bb icTynaiou iH Ü  H3 o n o p H o ft  inaflöbi 2 3, HaÄ,eTa pacnopHan 
TpyÖ K a 26, BH yTpn KO Topoft pa3M ein,eHa KapTOHHan npoTHBomyM- 
Han n p oK A aÄ K a  27. K a p T e p  14 p y A e ß o ro  M exaH H 3M a npHKpenjien 
TpeMH ÖOAT3MH M IO  K TOpnaM  BTyAOK, npHBapeHHblX AyrOBOH 
CBapKOH K AeBOM y AOHHiepOHy nOÄMOTOpHOH paM bl Ky30Ba.

CpeAHHH T p y 6 a  k o a o h k h  p y A e B o ro  ynpaBAeH H H  c  noMombio 
Ä B y x  6 o a t o b  28  c  npyiKHHHbiMH in a ftöaM H  29, BBepHyTbix bo 
(pAaH neßb ie ra fiK H  3 0  c  p e3 b 6 o ft M 8 ,  h u iTaM n oB aH H oro  H3 AiicTa 
TOAIU.HHOH 2,5 MM KpOHIHTeÜHa 31 C pe3HH0B0ft npOKAHÄKOH 32

Bud r

P hc. 6

3 a «H ra H H H  c  n p o ra B o yro H H b iM  
yCTpOHCTBOM Ha pyAeBOH KOAOH
Ke (p n c . 7 ) .  O h o  c o c t o h t  H3 n ep - 
BHKa 1, K XBOCTOBHKy KOTOpOTO 
npH BapeH  KOHTaKTHoft CBapKoft c  
aneK TpoH arpeB O M  k o p o tk h h
BaA 2  CO UIAHUOBaHHblM KOHUOM.
H a  BaA c  paAH aAbH H M  H aTHroM  
n o  u iAH naM  H a n p ecco B a H a  BTyn 
Ka 3  B epxH eft nacTH  B aA a  pyAH  c  
KOpOTKHM yqaCTKOM  4  BHyTpeH- 
IIHX SBOAbBeHTHblX UIAHUeB. B  30- 
He pacnoAOJKeHHH u iAHneB Ha 
B TyA K e BbinOAHeHbl CKB03Hbie 
n pop e3 H  5 , ÄÄHHa K O T o p u x  
6 o A b U ie  ÄAH H U UIAHUOBaHHOrO 
y n a cT K a , h to  o ö ec n en H B a eT  n p y -  
JKHHeHHe B UIAHneBOM coeÄ H H e- 
IIIIII.

K B epxH eft nacTH  niAHUOBaH- 
h oü  BTyAKH n pH B apeH a Ä y ro B o ft  
cB ap K o ft n e p e x o Ä H a n  B TyA K a 6 , b 
O TBepcTHe KO Topoft 3 an p eccoB aH  
n Ä y ro B o ft  CBapKoft npH BapeH  k 
Heft BepxHHÜ KOHen 7  B an a  pyAH  
H a  Hapy>KHoft noßepxHOCTH u ia h  
UOBailHOft BTyAKH 3  KaiKÄOrO  p y  
a h  HaHeceHO KAeftM o O T K ,  y n a  
3 b iB a io in ee  Ha cooTBeTCTBH e y c n  
AHfl o c e ß o r o  CÄBHra OTHOCHTiAb
h o  B aAa 2  33ÄaHHbiM n p en eA aM  
1 0 0 % -Han n p oß ep K a  ycHAHH o c e  
BOTO CÄBHra npOH3BOÄHTCH 
Ä ß a iK Ä b i: n o c A e  H3roTOBAeiiHH
BTyAKH h n pn  c ö o p K e  pyAH .

P hc. 7
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AßTOMOÖHjibHan npOMbiuijieHHOcfb lö

PyjieBOÖ MexaHH3M c SH epronoraom atom eft KoaoHKOft MomeT 
öbiTb ycTaHOBjieH Ha a ioöo ft aBTOMoßHÄb « M ockbhh-412» c  pacno- 
jiojKeHHeM pu nara  ynpaBaeHHH KopoÖKoft nepenan Ha pyaeßo ft 
KOJioHKe (npoM e aBTOMOÖHaeft BbinycKa a o  1968 r . ) .

H a  aßioMoÖHJib «M ock b h h -4 1 2 » c npaßbiM pacnonom eHneM  py- 
aeB oro  ynpaBaeHHH ycTaHaBjiHBaeTCH t o t  m e pyaeßo ft MexaHH3M, 
h o  c H3MeHeHHbiM yraoBbiM pacnoaoJKeHneM nepeanioHaTenH y n a - 
3aTeaefl noBopoTa, npn ko topom  pyKOHTKa 44 HanpaBaeHa BnpaBO 
Bßepx n o a  yraoM  45° k  ropH30HTaaH. K apTep  pyan  b stom  cayn ae 
3aKpenaHeTca c H apyam ofi CTOpoHbi npaBoro aoHm epoHa noaMO- 
TOpHOH paMbl.

3aBOÄOM npoBeaeHbi HcnbiTaHHH Ha coyaapeH H e aBTOMOÖHaa c 
npenHTCTBHeM h CTeHaoBbie HcnbiTaHHH no O C T y  37.001.002— 70, 
a TaK K e CTeHÄOBbie HcnbiTaHHH Baaa pyan  Ha npoHHOCTb npn H3m- 
6e h ÄopoacHbie HcnbiTaHHH aBTOMOÖHaeft no öynbimHOMy h ac- 
(jiaabTOBOMy noKpbiTHHM Ha paBHHHHbix h ropHbix a o p o ra x . P e -  
3yabTaTbi HcnbiTaHHH, a TaKm e onbiT 9KcnayaTan,HH n oxasaan  
noHHyio Haae»CH0CTb, aoaroBenHOCTb h cooTBeTCTBHe pyaeB oro  
ynpaBaeHHH TpeöoBaHHHM 6e3onacHOCTH, npeaTiHBaaeMbiM k  HeMy 
OTeHeCTBeHHbIMH H HHOCTpaHHbIMH CTaHflapTaMH.

Hapnay c BHeapeHneM KOMnaeKca MeponpnaTHH naccnBHoft öe3- 
onacHOCTH [2 ] npoH3BoacTBO TpaBM o6e3onacHoro p yaeB oro  ynpaB 
aeHHH BbICOKOH TeXHOaOTHHHOCTH ÖbiaO OCBOeHO 3aBOÄOM B KOpOT- 
KHe cpoKH.

B  1970 r. TpaBMoöe3onacHOMy pyaeBOMy ynpaBaeH iiio npncßoeH 
MOKÄyHapOÄHblH 3H3K Ol})HU.HaabHOrO yTBep>KaeHHH Ha COOTBeT- 
CTBHe llp a B H ay  N ° 12 E 3 K  O O H , TaöaHHKa c KOTopbiM ycranaB - 
aHBaeTCH n o a  KanoTOM aBTOMOÖHaH «M ock bh h -4 12 ».

P y a e ß o e  ynpaB aenne 3aiHHiueHO aBTopcKHM cßiiaeTeabCTBOM Ha 
H3o6peTeHne [3 ] ,

JIHTEPATyPA
1. B e c e j i o ß  A. H. ,  H e M i i o B  IO . M. CoßpeMeHHbie Tpe- 

öoßaHiiH h nyTii noBbimeHHH 6e3onacnocTH KOHCTpyKUHH coßpe- 
MeHHbix aerKOBbix aBTOMOÖHaeft. H H H H aB T on p oM , 1971.

2. H  e m u. o b  IO . M. h ap . «ABTOMoÖHHbHaH npoMbimaen- 
HOCTb», 1971, Ns 10.

3. H  e m u o  b IO . M., M  e m  e b h h O . E., E r o p o ß  B. H . 
TpaBM oöe3onacHaa pyaeßan  KoaoHKa. «B ioaaeTeH b  H30ÖpeTeHHft h 
TOBapHblX 3H3KOB», 1972, JSfe 5 (AßTOpCKOe CBHaeTeabCTBO 
N ° 289703).

Y A K  629 .113.012.1

HeKOTopue oco6eHHOCTH aBTOMOÖMns c 3aflHefi ynpaBnneMOM ocbio
f l-p  texH. Hayn n. B. AKCEHOB

D  nOCJIE/],HEE BpeMH pa3paöaTbiBaioTCH h BunycKaiOTCH rpy - 
30Bbie aBTOMOÖHaH, HMeiomne 3aaHioio ynpaßaHeM yio ocb  b 

jonoaHeHHe k nepeaHefi. K aK  h3bcctho, TaKoe KOHCTpyKTHBHoe 
pemeHHe no3BoaneT 3HanHTeabHo yMeHbniHTb MHHHMaabHUH pa- 
ÄHyc noBopoTa aBTOMOÖHaH nan y ro a  noBopoTa ynpaßaaeM bix 
Koaec npn 3aaaHH0M p a a n yce  [1 h 2 ], OcHOBUBancb Ha Teopera- 
qecKHX h SKonepHMeHTaabHbix HccaeaoßaHHHx, m o ä h o  oTMeTHTb 
pa j a p y rn x  BamHbix ocoöeHHOCTeft, KOTOpue HeoöxoaHMO ynHTbi- 
BaTb npn iKOHCTpynpoBaHHH TaKHX aBTOMOÖHaeft h npn SKCJiaya- 
TaUHH.

ripHMeHeHne 3aaHeft ynpaßaaeM oft och  cymecTBeHHO H3MeHneT 
HanpaßaeHHe h BeaHHHHbi ö o k o b u x  chh Ha K oaecax  aBTOMOÖHHH 
npn KpHBoaHHeftHOM aBHJKeHHH, KOTopbie, KaK H3BecTH0, on p eae- 
JIHIOT yCTOftHHBOCTb aBHJKeHHH aBTOMOÖHaH. Ä nH  nOHCHeHHH STOTO 
paccMOTpHM KHHeMaTHKy HeycTaHOBHBinerocH noBopoTa (ß x o a  b 
nOBOpOT H Bbixoa H3 nOBOpOTa) aBTOMOÖHaH.

ABTOMOÖHab b HeycTaiioBHBiiieMCH noßopoTe m ojkho n p eacra - 
BHTb KSK MeX3HH3M, COCTOHIItHÜ H3 MHOTHX UiapHHpHO CBH3BHHbIX
3BeHbeB, Kaacaoe H3 k o to p h x  b oöm eM  cayn ae HMeeT cbo io  y ra o -  
Byio CKOpOCTb H UeHTp inOBOpOTa. TaiKHMH 3BeHbHMH HBaHIOTCH 
Bce ynpaßaneMbie Koaeca h npoaoabHaH ocb aBTOMOÖHaH. EIbhjkc- 
Hae Bcex ero  Tonex onpeaeaaeTCH aaH*eHHCM npoaoabH oft och, a 
HBHKeHHe ynpaßaneM bix Koaec —  KHHeMaTHKOft pyaeB oro  npHBO- 
ia  ii yraoM  noBopoTa p ya eB oro  Koaeca. B  CBH3H c sthm  paccMO- 
rpHM aBHJKeHne ynpom eHHoft chctcm m , H30öpameHHoft Ha pnc. 1, 
rae noßopoT ynpaßaneM bix K oaec 3aMeHeH noßopoTOM och  Koaec 
c ueHTpoM, aeatauiHM Ha npoaoabH oft och  maccn. FIoBopoT ynpaß-

3*

aneM oft och  xapaKTepH3yeTCH yraoM  noBopoTa BeKTopa cxopocTH 

vn HHH v3, KOTopbift BpamaeTCH coBMecTHO c ynpaßaneM oft 
ocbio. Y r o a  noBopoTa BeKTopa ck op o cth  33bhcht o t  y ra a  noßo- 
poTa och  h y ra a  yß oa a  (3H3K npHHHMaeTCH b 38bhchm octh  oiT 
HanpaßaeHHH öok oboü  cn au  Ha och ) :

fo =  a ; ± 8 i .

npHKpenaneTCH k  on o p e  33 H3 CTaabHoro ancTa to h iu h h o ü  1,5 m m , 
npHBapeHHoft ToneHHOfi CBapKoft k  nonepeHHHe 34 nepeaHeft nacTH 
Ky30Ba, HMeiomeft Tpam,HHy 1,5 m m .

n p n  MOHTa>Ke p yaeB oro  MexaHH3Ma c 33Mkom 3amHraHHH Ha 
pyaeBoft KoaoHKe Ha aBTOMOÖHaH «Mockbhh-412» cT ap oro  Bbinyc- 
xa, HMeromne naacTM accoByio paMKy mHTKa npnöopoB , Memay 
onopoft h KpoHinTeftHOM ycTaHaßaHBaioTCH aße CTaabHbie npo- 
KaaaKH ToaniHHoft no 5 mm.

n PH aei})opMau,HH nepeaneft n a c™  aBTOMOÖHaH b nepßoft <Jia3e 
yaapa o npenHTCTBHe Baa pyan  nepeMemaeTCH b CTopoHy nacca- 
»H p cK oro  caaoH a a o  yn op a  pacnopHoft BTyaKH 26 b aHo OTBep- 
cthh K opnyca 35 BepxHero noaiunnHiiKa Baaa pyan . E locae sto to  
noauinnHHK BMecTe c  BepxHeft Tp yöoft TaKm e nepeMemaeTCH 
BHyTpb Ky30Ba. E lan orpaHHneHHH sto to  aßHJKeHHH b OTBepcTHe 
cpeaHeft h npope3b BepxHeft Tp yö  KoaoHKH BxoaHT BbicTyn 36 Kop- 
nyca 3aMKa, KOTopbift npenoTBpam aeT aaabH eftinee nepeMeiueHHe 
BepxHeft Tpyöbi OTHOCHTeabHO cpeaHeft, Kpennmeftcn k  Ky30By 
KpOHUlTeftHOM 31.

Mtoöm  cpeaHHH T p yöa  KoaoHKH He nepeM em anacb BHyTpb Ky30- 
Ba npn ca a öo ft 33THjKKe öoaTOB 28 xpenaeHHH KpoHuiTeftHa, Ha 
’pyöe ayroB o ft CBapKoft npHBapeHo pa3pe3Hoe Koabiro 37, KOTopoe 
ipn CMemeHHH KoaoHKH b CTopoHy naccajKHpcKoro caaoHa ynn- 
laeTCH b KpoHiHTefiH 31. E locae yn op a  Koabira b KpoHmTeftH npn 
laabHeftmeft aei}>opMau,HH nepeaneft n a c™  aBTOMOÖHaH nponcxo- 
IHT TeaecKonnpoBaHne m aH ueBoro coeaHHeHHH Baaa h Hii/KHeft 
rpyöbi BHyTpb cpeaHeft k o h o h k h , hto  orpaHHHHBaeT nepeMemeHHe 
KOHira Baaa p ya a  BHyTpb Ky30Ba b n p ea ea ax , ycTaHOBaeHHbix Tpe- 
5ob3hhhmh öe3onacHOCTH (He ö o a ee  127 m m  no ropH30HTaaH ).

Bo BTopofl <{)a3e y a a p a  BoanTeab KOHTaKTnpyeT cHanaaa c o öo - 
«OM h cnnpaMH pya eB oro  K oaeca  38, a n ocae  hx  ae({>opMaii.HH —  
c MHrKoft HaKaaaKoft 39 (K p u n iK o ft), 3aKpenaeHHoft npyjKHHHUMH 
iiinaKHTaMH 40 Ha BKaionaTeae 41 CHm aaa. 3aTeM  BepxHHH BHyT- 
peHHHH T p yöa  k o h oh kh  yTanaHBaeTCH BHyTpb cpeaHeft, a m an iio- 
BaHHan BTyaKa nepeMemaeTCH no innnuaM HHÄHeft nacTH Baaa. 
Chhu TpeHHH, B03HHKaiomHe npn caBHre nacTeft k o h oh kh  h Baaa 
3a cneT HaTHra M em ay BbicTynaMH cpeaHeft h HapyjKHoft noßepx- 
HOCTeft BepxHeft Tpyöbi k o h oh kh  h b manueBOM coeaHHeHHH Baaa, 
noaHOCTbio racHT ocTaBm yiocH  n ocae  aeij)opMaii.HH pyaeB oro  k o - 
aeca sHeprnio y a a p a  BoaHTean. r ip n  sto m  aeKopaTHBHuft k o - 
* y x  42, 3aKpenaeHHbift Ha BepxHeft T p yöe  k o h oh kh  KpoHmTeft- 
hom 43, cKoab3HT no Hapy>KHoft noßepxHOCTH cpeaneft Tpyöbi k o - 
hohkh.

8, 1972 r.
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r ip H  H3BeCTHOH nOCTynaTejIbHOH CKOpOCTH aBTOMOÖH.IH BeKTOp 
CKOPOCTH ÖyÄßT

COS ß(

E cah  aB T O M oÖ H ^b  H M eeT He n o  o ä h o ö  n e p e a H e ft  h 3aA H eft y n -  

paB J iaeM o ft  och, a n o  HecKOJibKy o ce ft, t o  b x a u e c T B e  B e x T o p a  

c x o p o c T H  p accM aT p H B aeT C H  B e x T o p  u e H T p a  c h m m c t p h k  r p y n n b i  

y n p a B a a e M u x  oceft.
Y r o a  n o B O p O T a  sto to  B eK T o p a  p a ß e H  c p e A H e M y  a p w jiM e T H H e c x o -  

M y y r j io B  n o ß o p o T a  O T A e a b H u x  y n p a B a a e M u x  oce ft, b x o a h iu h x  b 
r p y n n y :

„  P i  +  ßa +  • • • +  ß« 

ß =  n  •

E cah  ocb, BXOAamaa b 3Ty rpyn n y , HeynpaBaaeM aa ( a = 0 ) ,  t o  
ee y ro a  noßopoTa  on p ea ea aeT ca  Toabxo yraoM  yB oaa  och.

rfpH  HeycTaHOBHBmeMca noBopoTe CHCTeMa, sxBHBaaeHTHaa aB- 
tom oöh a io , coßepu iaeT  caorxH oe ABHjxeHne, cocToam ee H3 nepe- 
HOCHOTO ÄBHJKeHHH npOAOAbHOÖ OCH H Bcex, CBH3aHHbIX c Heft, sae- 
MeHTOB c yraoB oft cxopocTb io  Wo B oxp yr MrHOBeHHoro ueHTpa O 0 
h OTHOCHTeabHoro ABHureHHa ynpaB aaeM u x oceft c  yraoBUMH cxo- 
Pocthm h <0n h B oxp yr ueHTpoB 0 „  h 03, Aearaiunx Ha npo-
AOAbHOft OCH maCCH.

O raocH TeabH u e y raoB w e c k o po c th , BepoaTHO, 6 ya yT  paBHbi:

“ n =  ? ’n  h a h  ß„ = 1 0 ) «  d t .

IlepeHOCHaa cxopocTb  (pn c. 1) on p eA eaaeTca  xaK

v a
o>0 =  — .

B  cooTBeTCTBHH c pnc. 1 b 3to m  ca yaa e

h
R

t g  a n +  t g  ° 3  —  ®n +  ®3

ra e  l i  —  L  —  6a3a aBTOMOÖHaa. 
YaHTbiBaa, h to

noayaHM

ß/i —  a n ®n — J %  d t , 

?3 —  a3 4“ ^ 3  =  J “ 3 d t ,

va (*
“ o =  J  (“ n +  “ 3) d t .

A6coAK>THaa y raoß aa  cxopocTb paBHa pa3HOCTH öoabiueft h 
MeHbiueft y ra o B u x  cxopocTeft. H an paß aem ie  aöcoaiO TH O ro npa- 
iueHHfl coßnaAaeT c  H anpaB aeH H eM  To ro  BpaureHHa, xoropoMy 
cooTBeTCTByeT 6oab inaa  y raoß aa  cxopocTb.

I lp n  B x o A e  b noßopoT H an p aB aeH n e OTHOCHTeabHoß ckopocth 
(pnc. 1) nepeÄHeft ynpaßaaeM oft o c h  h a h  rp yn n u  oceft coBna/iaeT 
c HanpaBaeHHeM nepeHOCHoft cxopocTH. CaeAOBaTeabHO, MrHOBeH- 
Huft ueHTp aöcoaiOTHoft cxopocTH Ö yA eT  a e w a T b  b t o ik c ,  a cko- 
pocTb ÖyAeT paBHa

mn.A ~  “ 0 +  “ n-

BeaHHHHa OTHOCHTeabHoft cxopocTH  HBaaeTca (JiyHKUHeü cko- 
pocTH noBopoTa p ya a , 3aAaBaeMoft BOAHTeaeM. HopM aabHoe ycxo- 
peHne

wn — V„ lün_A =  v„ (ü>o +  Cö,,).

HanpaBaeHne öoKOBoft c h a u  on p eaeaaeTca  noao>KeHHeM mtho- 
BeHHoro ueHTpa aöcoaiOTHOro BpaureHHa. 3 T a  cuaa HanpaBaeHa 
o t  ueHTpa nepeHOCHoro BpaiueHna.

n p n  B u x o a e  H3 n o ß o p o T a  H an p aB aeH n e OTHOCHTeabHoro Bpa- 
ureHHa He c o ß n a A a e T  c  nepeHOCHbiM, n pn  s t o m  (p n c . 1, u itp h x o j  
Bu e  C T p e a x n ),  x a x  n paB H ao , <o0 >  n osT O M y MTHOBemibiH

u eH Tp n oB op o T a  ö y a e T  a e>xaT b  b T o a x e  O n A  , a  aöcoa ioT H aa  cko- 

pOCTb

°n.A ■ “ o-

B o x o ß a a  c n a a  H a  n e p e Ä H e f t  r p y n n e  y n p a B a a e M u x  o c e ft  npn 
B u x o A e  H3 n o ß o p o T a  Ö y A e T  H M eT b  t o  * e  H a n p a B a e H n e ,  hto  h npa 
B x o A e  b  n o ß o p o T .  O ie B H A n o ,  b  t o m  h b  A p y r o M  c a y a a e  aoiioji- 
H H T e a b H a a  ö o x o B a a  c n a a  ö y a e T  n o  H a n p a B a e H H io  c o B n a a a T b  c 6 0 - 

x o b o ü  c n a o f t  n p n  y c T a H O B H B iu e M c a  n o B o p o T e .

H a  3aAHeft rpyn n e ynpaB aaeM ux oceft npn BxoAe b noBopoi 
HanpaBaeHne OTHOCHTeabHoro BpaureHHa He coßnaAaeT c nepeHoc- 
h u m . n p n  3t o m  b  caMOM Haaaae noBopoTa, o h c b h ä h o , w0 <  o>3, 
a 3aTeM no HCTeweiiHH H ex orop oro  BpeMeHH noaoJxeiiHe H3MCHiieT- 
ca, t . e. <i>0 >  (o3 . T o ra a  b  c o o t b 6t c t b h h  c  TeopeMoft b Ha- 
aaabHuft n epnoa  noBopoTa MrHOBeHHuft ueHTp noßopoTa öyAeT 

aeacaTb b  Toaxe 0 3A , t . e. 3a npoAOAbHOft ocbx> n o  OTHoineHHw 

x ueHTpy noßopoTa, h

°3 .A »3  —  co„.

B  ca y a a e  rxecTXHx b öo xob om  nanpaBaeHHH uihh  3to  yp a ß iie - 
HHe npHHHMaeT b h a

va
(“ «  +  “ *)•

t .  e . n epenocH aa y ra oß a a  cxopocTb 33bhcht o t  nocTynaTeabHoft 
cxopocTH  aBTOMOÖHaa, e ro  öa3bi h  cyM Mu y ra o ß  noßopoTa ynpaB 
aaeM u x  oceft.

nepeHOCHoe h oTHOCHTeabHoe BpauteHHe ocym ecTB aax )Tca  b o - 
x p y r  n a paaaeabH u x  oceft, nepneHAHxyaapHUX naocxocTH  a e p ro x a . 
3 to  noaoJKeHHe AaeT npaBO npn paccMOTpeHHH HeyCTaHOBHBUiero- 
ca noß opoTa  npHMeHHTb TeopeM y o  caorxeHHH BpameHHft B oxp yr 
n apa aa ea b H u x  oceft [3 ] ,  HpHMeHHTeabHO x paccMaTpHBaeMoft 3a- 
A aae  Hanoab3yiOTca Aßa noao>xeHHH SToft TeopeM u: OTHOCHTeab- 
Hoe h nepeHOCHoe BpaureHHa HanpaBaeHu b oAHy CTopoHy; o t -  
HociiTeabHOe h nepeHOCHoe BpaureHHa HanpaBaeHu b npoTHBono- 
aoJKHue CTopoHU h y ra o ß u e  cxopocTH  He paBHU Meacay coöoft.

B  nepBOM ca ya a e  coraacHO TeopeM e ueHTp aöcoaxjTH oro Bpaure
HHa Ha 0Tpe3xe, coeAHHaxjuteM ueHTpu OTHOCHTeabHoro h  nepe- 
HocHoro BpameHHft. PaccToaH ne o t  ueHTpa aöcoax jTH oro  Bpaure
HHa ä o  ueHTpoB OTHOCHTeabHoro h nepeHOCHoro BpaureHHft 
o ö p a ra o  nponopuHOHaabHO yraoBU M  cxopocTaM  cooTBeTCTByioure- 
ro  ABHJxeHHH. BeanaHHa aöcoaiOTHoft cxopocTH  paBHa apuifMeTH- 
aecxoft cyMMe BeaaaHH OTHOCHTeabHoft h nepeHOCHoft y ra oB u x  
cxopocTeft.

B o  BTopoM ca yaa e  ueHTp aöcoaroTH oro BpaureHHa aeacnT Ha 
npoAoaJxeHHH OTpe3xa, coeAHHaxrurero ueHTpu OTHOCHTeabHoro h 
nepeHOCHoro BpaureHHft, 3 a TeM H3 h h x , xorop oM y  cooTBeTCTByeT 
öoab iu aa  y raoB aa  cxopocTb. PaccToaH H a Ta x jxe  oöpaTH o nponop- 

UHOHaabHbi yraoBU M  cxopocTHM.

B oxoB aa  cn aa  HanpaBaeHa x ueHTpy O 0. B  nocaeayKiureM, 
xo ra a  (1)0 CTaHeT öoabrne (1) 3 , MrHOBeHHuft ueHTp noßopoTa nepe- 

MecTHTca b Toaxy  03 A  h AonoaHHTeabHaa öoxoB aa  cnaa nosie- 

HaeT HanpaBaeHne Ha npoTHBonoaojKHoe h öyA eT  HanpaBaeHa 
o t  ueHTpa O 0. A öcoaroTH aa cxopocTb

0>3 a  —  “>o —  “ 3»

CaeAOBaTeabHO, Ha 3aAHeft rpyn n e ynpaB aaeM ux oceft no Mepe 
B.xoAa b noßopoT H3MeHHTca HanpaBaeHne öoxoboü  c h a u . 3ia 
nepBaa ocoÖeHHOCTb, OTMeaaeMaa h b a p y rn x  paöoTax [1],
noaßaaeTca  c  BBeaeHHeM 3aAHHX yn paB aaeM u x xoaec.

n p n  B u x oae  H3 noßopoTa  OTHOCHTeabHoe BpaureHHe coßnaAaeT 
c  nepeHOCHUM, caeaoBaTeabHo, MrHOBeHHuft ueHTp noßopoTa ae- 

jk h t  b Touxe O a A  . B oxoB aa  cnaa  coßnaAaeT no HanpaBaeHHio 

c  öoxoBoft cnaoft ycTaHOBHBiueroca noßopoTa h b xaxoft-TO ne- 
pnoA  npeßocxoAHT nocaeAHioK), Tax  xa x  b stom  ca yaa e

a 3.A —  “ 0 +  “ 3 ,

W 3 =  V 3 (<00 !))-,).

3 t o  —  BTOpaa ocoöeiin ocTb , noaBaaiouraaca c BBeaeHiieM
3BAHHX ynpaB aaeM ux oceft.

H3MeHeHne HanpaBaeHHa öoxoboü  c h a u  Ha 3aAHefi ynpaBaae- 
Moft och b HaaaabHuft m o m ch t  BxoAa b noßopoT  onpeAeaaeT He-
B03M05KH0CTb ee CTaÖHAH3aUHH OÖbIMHO UpHMeHHeMblMH KOHCTpyK- 
thbhu m h MepaMH (HanpHMep, HaxaOH u ixBopH a). Ha stoh  och
BcerAa noaBaaeTca ÄecTaöuaH3HpyioutHft m o m c h t , xoTopu ft chh-
« a e T  ycToft^HBOCTb npaMOAHHeftHoro ABHjxenHa (xypcoB y io  ycroS-
HHBOCTb).

Ha aBTOMOönaax c 3aAHHMH ynpaBaaeMUMH ochm h  bo3mo>kho 
noaßaeHHe cßoftcTBa «p u cxaH H a ». O t  b o a h tc a h  TaxHX aBTOMoßn- 
aeft TpeÖyeTca öoabu ioe  BHHMaHHe h öoab iu aa  3aTpaTa SHepra« 
Ha ynpaßaeHHe.

OTMeaeHHaa ocoÖeHHOCTb noATBeparaeHa sxcnepHMeHTaabHO. 
H3MepeHne HopMaabHoro ycxopeH na HaA 3aAHeft ynpanaaeMoii 
ocbio, nponopnuoH aabH oro öo xob oü  cnae, n oxa3 aao  e ro  nepeMeH-
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Phc. 2. H 3M eH eH H e p a ö o T b i b o a h t c - Phc. 3. Tpacfm K  H3MeHeHHH n o n e -
a h , 33TpaH H BaeM 0H  Ha yn p a B A eH n e  p e r a o r o  ycKopeH H H  H a a  3aAH eft
aBTOMOÖHAeM, B 33BHCHMOCTH OT yn paB A H eM oft OCbK) W  «).o  H
CKOPOCTH H HajlHHHH 3aAH eft OOBO- B U eH Tpe THJKeCTH W if ,T npH Bbl-

POTHOH OCH KOW& H3 HOBOpOTa aBTOMOÖHAH

Hbift xapaKTep b HaiaAbHufi m o m c h t  b x o ä h  b noßopoT npn h o c to - 
AHCTBe HanpaBaeHHH Öokoboto  ycKopeHHH b ueHTpe THJKeCTH 
aBTOMOÖHAH.

Ha pnc. 2 npHBeueH rpai)>HK H3MeneHHH paöoTbi b o a h t c a h , 
3aTpaHHBaeMOH Ha ynpaBAeHne aBTOMOÖHAeM c nepeAHeft h  
3aaHeft ynpaBAHeMUMH ochm h  (npHBan /) h c o äh o h  nepeuHeft 
ynpaBAHeMoft ocbw (npHBan 2) b 33bhchm octh  o t  c k o po c th . 
PaöoTa, BbipaaceHHaa b ycAOBHbix eAHHHuax, H3MepHAacb Ha 
yTacme a a h h o ö  1 k m  poBHoro mocce c TBepAbiM noupuTHeM. 
ABTOMOÖHAb c 3aAHeft ynpaBAneMOH ocbio npn Bcex nponHx paB- 
hmx ycAOBHHx TpeöyeT öoAbmeft Ha 25— 30% 3aTpaTu TpyAa, HeM 
aBTOMOÖHAb TOApKO C inepeÄHHMH ynpaBAHeMUMH KOAecaMH.

Pe3yAbTaTbi 3KcnepHMeHTa no H3MepeHHio ö o k o b u x  cha  npn 
BUXOAe aBTOMOÖHAH H3 noBopoTa npHBeAeHu Ha PHC. 3. Ü3 rpa- 
(|)HKa b h ä h o , h to  HaA 3aAHefi ynpaBAHeMoft ocbio b HananbHbiH 
MOMeHT BbIXOAa aBTOMOÖHAH H3 noBopoTa nponcxoAHT B03pacra- 
Hne nonepeHHoro ycKopeHHH npn naueHHH ycKopeHHH b ueHTpe 
THJKeCTH.

Bo3pacTaHHe öokoboh  peaKUHH Ha 3aAHeft och npn BbixoAe 
aBTOMOÖHAH H3 noBopoTa MO)KeT npHBecTH k  Hanany 3aHoca hah  
k ero yBeAHneHHK). 3 t o  HBAeHHe ycAOJKHHeT ynpaBAeHne aBTO- 
MOÖHAeM. r ip n  HaAHHHH 3aAHeft ynpaBAHeMoft och npeupamaTb 
HanaBUiHHCH 3aHOc Hanöonee pacnpocTpaHeHHUM cnocoöoM  (n y 
TeM HeÖOAbuioro, ho peaKoro noBopoTa pyAH b CTopoHy 3aH oca) 
HejIb3H, TaK KaK 9T0 MOJKeT yBeAHHHTb HHTeHCHBHOCTb H AAHTeAb- 
HOCTb 3aHOCa HAH OUpOKHHyTb aBTOMOÖHAb.

TaKHM oöpa30M , upHMeHeHHe 33A hh x  ynpaBAHeMbix oceft b co- 
TOTaHHH c nepeAHHMH npn Bcex n p o in x  paBHbix napaM eTpax 
I103B0AHeT 3H3HHTeAbHO yAyHUJHTb nOKa3aTeAH nOBOpOTOB B pa3- 
JIHHHblX yCAOBHHX H Ha BCeX pejKHMaX ABHJKeHHH aBTOMOÖHAH. 
3 to  B a *H o e  npeHMymecTBo m o jk c t  oöecnenHTb AAHHHOÖa3HbiM 
3BTOMOÖHAHM XOpOUlyiO BHHCUBaeMOCTb B CyiUeCTByKJIUyiO AO- 
pO)KHyK) CeTb H OTAHHHyiO MaHeBpeHHOCTb.

0 a h 3ko  npnMeHeHHe 33ä h h x  ynpaBAHeMbix oceft npeAonpeAe- 
JIHeT pHA Ba>KHbIX 9KCnAyaTaUH0HH0-TeXHHieCKHX OCOÖeHHOCTefl, 
BJIHHIOIUHX Ha nOKa3aTeAH yCTOHHHBOCTH npHMOAHHeHHOTO H KpH- 
BOAHHeHHOTO ABHJKeHHH aBTOMOÖHAH HO CAeAyiOIUHM OCHOBHUM 
npHHHHaM I

1. Bo3pacTaHne öokoboh  peaKUHH Ha 33ä h h x  ynpaBAHeMbix 
OCHX npH BUXOAe aBTOMOÖHAH H3 HOBOpOTa, HTO MOJKeT HBHTbCH 
npHHHHOH Hanana 3aHoca. H3ÖeraTb 3aHoca oö hh h o  npHMeHne- 
MblMH MeTOAUMH —  peSKHM HOBOpOTOM KOAeC B CTOpOHy 3aHO- 
ca —  Ha 9THX 3BTOMOÖHAHX HeAOnyCTHMO. TaKOH MeTOA npHBO
ÄHT He k  rauieHHio, a k B03pacTaHHio 3aHoca.

2. OTcyTCTBHe bo3m ojkhocth  cTaÖHAH3auHH 33AHHX ympaBAHe- 
MblX KOAeC H3-3a H3MeHeHHH H3np3BAeHHH ÖOKOBOH peaKUHH 
b npouecce Bxoua b noßopoT  h b cbh3h c 9thm oöpa30BaHHe 
ÄecTaÖHAH3Hpyioui,ero MOMeHTa Ha 33ähhx ochx. 3 t o  onpeueAHeT 
HH3KyiO yCTOHHHBOCTb npHMOAHHeHHOTO ABHJKeHHH, yCHAHBaiO- 
myiocH c noHBAeHHeM a io^ itob  b npHBOAe ynpaBAHeMbix KOAec.

3. HeÖAaronpHHTHoe pacnpeAeAeHHe ö o k o b h x  cha  no KOAecaM 
npH ABHJKeHHH HO TpagKTOpHH C nOCTOHHHOH KpHBH3H0H. KaK

noKa3biBaiO T p a cn eT U , HaHÖOAbm aa cyM M apH aH  ÖOKOBan 
c h a 3 , KaK npaBHAO, npHXOAHTCH Ha r p y n n y  KOAec, p a c -  
nOAOJKeHHblX B 3aAH eft HaCTH aBTOMOÖHAH, HTO OÖyCAOB- 
AH BaeT CKAOHHOCTb k 3 a H ocy .

CKAOHHocTb aBTOMOÖHAH c  AonoAHHTeAbHO ynpaBnne- 
m hm h h 33AHHMH KOAecaMH k 3aHOcy, HannuHe A ecra - 
ÖHAH3Hpyiomero MOMeHTa, cAOJKHocTb ram eiiiiH  3aHOca, 
CMemeHHe TpaeKTopHH 3 3 a h h x  oceft o t  ueHTpa noBopo- 
Ta npn Bxoue b noßopoT h A pyrn e ocoöeHHocTH 3Haqn- 
TeAbHO yCAOJKHHIOT ynpaBAeHHe aBTOMOÖHAeM c  33AHH- 
mh ynpaBAHeMbiMH KOAecaMH. 3 t o  TpeöyeT  o c o ö o ro  
BHHM3HHH H nOBUUieHHOTO HanpHJKeHHH BOAHTeAH, HTO 
CBH33HO c  e ro  yTOMAfleMOCTbK). OnblT 9KCnAy3T3UHH 
TaKHX aBTOMoÖHAeft noxaaaA  HeoöxoAHMOCTb cneunaAb- 
h oh  ueAeHanpaBAeHHoft noAroTOBKH BOAHTeAeft.

3aAHHe ynpaBAHeM ue KOAeca TpeÖyioT npHBOAa, pac- 
THHyToro no Bceft öa3e 8b tom oöhah . B npHBOAe ä oa jk h o  
ÖbiTb npeAycMOTpeHo koah h cctbo  th t ,  punaroB , iuapHH- 
poB, npoMejKyToqHbix on op  npuÖAH3HTeAbHo b 1,5 pa3a 
ÖOAbiue, ueM oöbmHo. O t  b to to  npHBOA nonyuaeTCH koh- 

CTpyKTHBHO ÖOAee CAOJKHbIM, TpeÖyiOIUHM nOBUUieHHOTO BHHMaHHH 
npn 9KcnAyaTauHH, ocoöeHHo b 3HMHee BpeMH.

O xcnepH M eH TaA bH oe cpaB H eH iie  Ä B y x  o ä h o th h h u x  3 b to m o ö h -  
A e fi, oTAH H aiom H xcH  cxeM aM H  p y a e B o ro  ynpaBAeH H H , n o  H opM a- 
AH30BaHHoft MeTOAHKe (O H  025-319— 68 ) t io 3 b o a h a o  nOAyHHTb 
H H Tep ecH u e A aH H u e n o  yn p aB A n eM ocT H  9 th x  aBTOM oÖHAeft. 
X a p a K T e p  noTepH  ycTOÄHHBOCTH cpaB H H BaeM bix aBTOM oÖHAeft npn  
KpHBOAHHeftHOM ABHJKeHHH Ö U A inpHHUHnHaAbHO p33AHHeH. A B T O 
MOÖHAb c  3aAH eft yn paB A H eM oft o c b io  Ha öeTOHHOft c y x o f i  n n o - 
m a A K e  TepHA ycToftH H BocTb H3-3a 3aH oca  cß oe ft  3aAH eft nacTH, 
3aKaHHHBaiOIUerOCH BUXOAOM H3 nOAOCbl ABHJKeHHH, p33BOpOTOM, 
a HHOTAa OnpOKHAblBaHHeM aBTOMOÖHAH. y  aBTOMOÖHAH TOAbKO 
c  nepeAH H M H  ynpaBAH eM UM H  ochm h  3aA H io io  n acTb  He 3 a H ocn n o . 
O h  TepH A yCTOfiMHBOCTb OT OnpOKHAUBaHHH c  H peAB apH TeAbH U M  
BUXOAOM H3 nOAOCbl ABHJKeHHH. H a q aA b H a H  CKOpOCTb BXOA3 
B HOBOpOT C nOAHOft n O Tepeft yCTOfilHBOCTH y  BTOpOTO aBTOMO
ÖHAH öb iA a  HeoKOAbKO Bunne. S a H o c  JKe n e p B o ro  3 b to m o ö h a h  
HaHHHaeTCH, KaK npaBHAO, Ha peJKHMaX ABHJKeHHH (CKOpOCTb 
B x o A a  b n o ß o p o T  h p a A H yc  n o B o p o T a ),  p ea A b H o  b o 3 M o jk h u x  
B yCAOBHHX 9KCnAyaT3UHH. r iO T ep n  yCTOHHHBOCTH npH  BUnOAHe- 
hhh  M aH eBpa «n e p e c T a B K a »  y  3 b to m o ö h a h  c  3aAH eft yn paB A H eM oft 
o c b io  H a cT yn a eT  n a  BecbM a h h 3 k h x  n o  cpaB H eH H io c o  b to p u m  
aBTOMOÖHAeM CKOpOCTHX ABHJKeHHH. CKOpOCTb 0Ka3bIBaeTCH HHJKe 
Ha 30— 35%  H BnOAHe B03M0JKH0ft B yCAOBHHX ABHJKeHHH Ha c y -  
x h x  A o p o r a x  c  TB epAU M  n oK puTH eM .

O n U T  nO Ka3U BaeT, HTO 9())4)eKTHBHbIM KOHCTpyKTHBHbIM Me- 
ponpHHTHeM  n o  ycTpaH eH H io  OTMeneHHbix Bbirne HeAocTaTKO B 
aBTOMOÖHAH c  3aAH eft yn paB A H eM oft o c b io  h b a h c tc h  ycTpo ftcTB O , 
no3B O AH ioiuee aBTOM aTHuecKH O TKniouaTb npHBOA ynpaBAeH H H  h 
ÖAOKHpOB3Tb 33ÄHK)K) OCb npH ABHJKeHHH Ha M aTHCTpaAbHUX 
A o p o r a x  c öoa b u ih m h  c k o p o c th m h . 3 a A H »H  yn paB A H eM an  o c b  
AOAJKHa H0n0Ab30B3TbCH Ha M aAU X  CKOpOCTHX ABHHCeHHH H Ha 
A o p o r a x ,  rA e  TpeöyiOTCH B u coK H e n oK a3 aT eA H  noB opaqH B aeM ocT H .

IloA O JK H TeA bH u e p e3 yA b T a T U  A a e T  HcnoAb30B3H H e npHBOAa p y -  
A e ß o ro  ynpaBAeH H H , o ö ec n en H B a io iu e ro  3an a3 AU B aH H e n oB op o T a  
33AHHX y n p a B A H eM u x  KO Aec no OTHOUieHHio k  nepeAH H M . ü p u  
9 tom  yA yqm a ioT C H  n oK a3aTeA H  ycToftnHBOCTH npHM O AH H efiH oro 
ABHÄeHHH, HCKAIOHaeTCH HBAeHHe «pU C K aH H H », HO OCTaiOTCH Bce 
A p y r n e  HeAOCTaTKH, y x y A iu a io m H e  yn p aB A n eM ocT b  3 b to m o ö h a h , 
TaxH e KaK B03pacT3H H e ö o k o b o ü  peaKUHH Ha 3auH H x K O A ecax  
n pn  B b ixoA e  H3 n oB op o T a , CKAOHHocTb k  3 a H o c y  3aAH eft nacTH  
n pn  K pyroB O M  ABHJKeHHH, CM em eHHe TpaeK TopH H  ABHHreHHH 
33AHHX KOAeC.
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S K c n e p M M e H T C U i b H c m  n p o ß e p i c a  n p o c T e M L u e n  T e o p n n  a B T O K o n e S a H M M  

y n p a B n n e M b i x  K o n e c

O. B. KPblJlOB

MOCHOBCKMH aBTOMexaHHHeCKHH HHCTMTyT

n O n b lT K A  noJiyHHTb n p ocT u e  <}>opMynu, KOTopbie no3BOAH- 
*  *  a h  6bi KOHCTpyKTopy npn npoeKTHpoBaHHH 3btom o6hah 
BbiöpaTb napaM eTpu  noA B ecra  nepeAHHX K oaec Tan, h to ö u  aBTO- 
KoaeöaHHa yn paB aaeM u x  K oaec (uihmmh) He B03HHKaaH b paöo- 
hsm Änana30He CKopocTeft ABHmeHHH, noKa3aHa b paöoTe [1 ] ,  
H nm e H3Ji05KeHbi pe3yabTaTbi 3KcnepHMeHTaabH0H npoßepKH s th x  
npeaaomeHHH.

B KaqecTBe npHMepa paccM aTpHBaaocb noaBaeHHe aBTOKoae- 
ÖaHHft ynpaBjiHeM bix K oaec y  rpy30B oro  aBTOMOÖHaa 3HJ1-157K, 
HMeiomero 3aBHCHMyio noA B ec jjy  nepeAHHX Koaec. AßTOMOÖHAb 
oöop yaoß aH  uiHHaMH 12.00—-18 M -111 c  aBTOMaTHaecKHM noAKa- 
BHBaHHeM, HTO nO3B0A3eT H3MeHHTb TaKHe napaM eTpu UiHHbi, KaK 
K03(J)$HUHeHT yBOAa, ÖOKOByio h y raoB yro  mecnKOCTfa nHeBMa
THKa.

M to ö u  noayHHTb Ha s tom  aßTOMOÖHae uihmmh, ö u a a  ckoh- 
CTpyupoBaHa cneiiHaabHaa npoaoabH aa pyaeB aa  Tara  c H3MeHae- 
MOH JKeCTKOCTblO (pHC. 1 ). /(AH H3MeHeHHa JKeCTKOCTH THTH 
BCTaBaaioTca pa3AHHHbie KOMnaeKTbi npymHH 1 c 3apaHee H3- 
BecTHOH JKecTKOCTbio. npyjKH H U  ycTaHaBAHBaioTca c  npeABapn-

uihh  12.00— 18 M -111 noayqeHbi aaH H bie, npHBeaeHHue Ha pnc. 2. 
9 t o  aaeT  y raoB y io  meeTKoeTb oah oh  u ihhu  6=1000 KTM/paa. 

üaHHbie noayaeHbi npn aaBaeHHH b inHHax j i = 3  ktc/cm2 h Harpy3- 
Ke Ha nepeaHHH m oct G =  1400 kt.

f 7

/
/

/
f f

/

%

20 HO PKiC

1

Phc. 1. PyaeBaa Tara  c  nepeMeHHoä mecTKocTbio

TeabHUM HaTaroM , paBHbiM HaHöoabineMy x o a y , h to ö u  rapaH TH - 
poßaTb OTcyTCTBne 3a3opa npn paöoTe Ta rn . TaKHM oöpa30M, 
ÄeCTKOCTb THTH paBHHAaCb yABOeHHOH JKeCTKOCTH npyiKHHbl. 
ITpaBbiH KOHeu, th th , npHcoeaHHeHHufl c noMouibio cra H a a p T- 
h o to  uiapoBoro couaeHeHHH k pyaeBofl couiKe, npaKTHHecKH 
ocTaßaaca HenoaßHiKHUM npn KoaeöaHHax Koaec. JleBbifl KOHen 
T a ra  npncoeaHHaaca k no B op ora oM y p u u a ry . YraoBbie KoaeÖaHHH 
Koaeca nepecaHTbiBaancb no AHHeimoMy nepeMemeHHio aeBoro 
KOHua Ta rn . JlHHefiHbie nepeMeuieHHa 3anHCbiBaaHCb c noMouibio 
peoxopAH oro aaTHHKa 2 Ha aeHTy inaeft^OBoro ociiHaaorpaijia. 
C KopocTb ABHHieHHH aBTOMOÖHaa onpeAeAHAH no OÖOpOTaM Ko
aeca, Ha k o top om  Ö u a  ycTaHOBaeH saeKTpuaecKHö otmctmhk 
oöopoToB. E r o  noK33aHHH aanncuBaaHCb OAHOBpeMeHHo c 3a- 
nncbio KoaeÖaHHH.

Mt o Öu  mojkho ö u a o  oueiiHTb cooTBeTCTBne TeopeTHaecKHX 
npeacTaßaeHHü u ih m m h  [1 ]  c  sKcnepuMeHTaabHUMH, h co öx oahm o  
3HaTb em e p a a  napaMeTpoB aBTOMOÖnaa h nHeBMaTHKa: y ra o - 
Byio mecTKocTb mHHu 6, MOMeHT HHepuHH Koaeca h 
AeTaaeft pyaeB oro  ynpaBaeHHH OTHOCHTeabHO och 
mKBOpHH , K03(jx})HU.HeHT 3aTyxaHHH KoaeöaHHft 

60 , xapaKTepH3yiouiHH TpeHHe b cncTeMe p yaeB oro  

ynpaBaeHHH, öoKOByio mecTKOCTb iu h h u  a  h kosiJ)- 
(JiHiiHeHT yB oaa  tj.

YraoByio mecTKocTb u ihhu  onpeaeaaaH SKcnepH- 
MeHTaabHO coraacHo cxeMe Ha pnc. 2. H a Koaece 
yKpenaaau puaar 1 aahh oA  1 m, Ha KOHue Koroporo 
npHKaaauBaaacb cnaa P, tjiHKCHpyeMaa AHHaMOMeT- 
poM 2. YraoBue nepeMemeHHH Koaeca onpeaeaaaH 
nepecaeTOM AHHeÖHux nepeMemeHHH S  KOHua peft- 
kh 3 aahh oh  1 m, 3anHCUBaeMbix npn noMomn hhah-,
K a T o p a  4. P u a a r  1 h p e fta a  3 He cbh33hu m e c r e o  
M em ay c o ö o f i ,  a T o ö u  He bh och tb  n o rp e m H o c T b  b H3- 
MepeHHa. T a r a  p y a e B o ro  ynpaB aeH H H  n p n  stom  6h - 
a a  OTcoeaHHena o t  K o a e c a , h y r a o B a a  mecTKOCTb 
o n p e a e a a a a c b  H CK aioaH TeabH o ihhhoö. J (a a  a B y x

Phc. 2. CxeMa onpeaeaeHHH yraoBoft j k c c t k o c t h  mHHbi:
a  — narpy jK eH H e uiHHbi; 6 — p a3 rpy3K a uiHHbi

BoKOByio wecTKocTb mHHbi a  onpeaeaaaH  Taum e sKcnepHMeH- 
TaabHo coraacH o cxeM e Ha pnc. 3. Oahh KOHen AHHaMOMeipa /' 
npHKpenaaan k CTynmie eep ea H ero  Koaeca, a a p y ro fi —  aepe3 
CTHiKKy c  npaßoft h aeB oä pe3böoü k paaoM  cToam eM y aBTOMo- 
öuaio . BoKOBue nepeMemeHHH Konec H3MepaaH c noM om bio hhäh- 
K aropa  2. T la a  a s y x  uihh noayaeHbi aaHHbie, npHBeaeHHue Ha 
puc. 3. 3 t o  aaeT  öoKOByio mecTKocTb oa h oh  mniibi a =  
= 3 5  000 ktc/m npn tom  m e aaBaeHHH b  mHHe h  Harpy3Ke Ha 
nepeaHHH m oct.

ITo H3BeCTHOH 33BHCHMOCTH MOKAy KOaiJl^HIlHeHTOM COnpOTHB-
aeH H a y ß o a y  K ,  ö o k o b o h  m ecT K o cT b io  u ih h u  a  h  K03iji(})Hu.HeH- 
to m  yB oaa  r| [1 ]

MOmHO HaHTH HeOÖXOAHMblH K03(j)(j)HUHeHT yBOAa 11. K03(J)(})H-
UHeHT K  aaa iu h h u  12.00— 18 TT-111 b3ht H3 p a ö o T b i [2], ra e  
a a io T c a  3 H a a eH H a  s t o t o  KosrjitjiH LiH eH Ta, o T H e ce H H o ro  k Harpy3Ke 
Ha K o a e c o ,  K = 4,8. IT p u  H a rp y3 K e  H a n e p e a H e e  K oa eco  
3HJ1-157K, paBHOH 700 k tc , noayH H M  A = 3 4 6 0  K rc/ n a a . Toraa 
T] =  0,1 M.

M o m ch t HHepuHH K oaeca  BO K pyr och mKBopua onpeaeaaaH 
nepecaeTOM H3 n oa n p n oro  MOMeHTa HHepuHH 1K no (JiopMyae

h  =  \  +  mb2>

Ph c. 3. C xeM a on p eaeaeH H H  Öokoboh m ecTK ocTH  uihhu:
a  — pa3rpy3Ka uihhu; 6  — Harpyateime uihhu; /  — AHHaMOMeTp; 
2 — HHÄHKaTOp
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THJKeCTH KOJieCa ÄO
rae m  —  Macca Koaeca ;

b —  paccTO H H ue o t  ueH Tpa  
IHKBOpHH.

Oh paßeH  1,6 ktm/cck2. K p o M e  t o to ,  n o a y n e H a  o cu H aa o rp a M M a  
3aTyxaHHH coöcTB eH H b ix  K o a eöa H H ii K o a e c a  BO K pyr och  hikbophh 
npH H3BeCTHOH JKeCTKOCTH HpyjKHH TipOÄOJlbHOH pyaeBO Ö  THTH 
h BbiBemeHHbix n ep eA H n x  K o a e c a x , noK a3aH H an  Ha pnc. 4. 3 t o  
naao B 0 3M 0 *H 0 C T b  o n p e a e a H T b  K03<j)<j>HUHeHT 3aTyxaH H H  K o a e ö a -  
hhh b CHCTeMe p y a e B o ro  ynpaBÄeH H H  k§ h yTOHHHTb momcht

HeOÖXOÄHMO ÖblAO CHHÄaTb 3a cneT H3MeHeHHH jkcctkocth

HHepunH, Tan  KaK BÄHHHHe nonepeHHUx TH r h pyaeBoro Koaeca 
He ÖblAO OUeHeHO. ITo  AaHHbIM KpHBOft 3aTyX3HHH OTHOHleHHe

h ' AnocjieAyiouxHX aM.njiHTyA ~~T =  4 .
h 2

JlorapH(j)MH4ecKHH AexpeMeHT 3axyxaHHH 6 onpeAeJifltOT H3 
COOTHOUieHHH 

hl Ä - s r
— »

a K03(j)(J)HUHeHT COIipOTHBÄeHHH AÄH OÄHOTO KOÄeCa B pyaeBO M  
ynpaBaeHHH H axoA H T  n o  4 >opM yae

*e  = 5 2 J t  ,

rae / 0 —  MOMeHT H H epu im  o ä h o t o  K o a e c a ;

T  —  n e p n o Ä  c o ß c T b e n H 'jx  KoueöaH H H . 
n o  3THM COOTHOUieHHHM fcg = 1 5  KTM-C6K. F lo  TOft >Ke OCUHAAO- 

rpaMMe H a fia eH a  n acTO Ta coöcTB eH H b ix  K o a eö a iiH ft  n e p e a H iix  k o - 
jiec BO Kpyr o c e ft  uiKBOpHeft, h t o  a a a o  B 0 3 M 0*H 0C Tb  yTOHHHTb 
Be.iHHHHy M ou eH T a  HHepuHH / q n o  (J iopM yae

y  = ^ - ,
p \

rae P 0 —  nacTO Ta c o ö c iB e i iH b ix  K O ÄeöaH nft K o a e c a .

OKOHHaTeabHoe 3HaneHHe /g c  yneTOM  npH BeaeH H oft M accb i 

neraaeft p y a e B o r o  ynpaB aeH H H  a a h  o a H o ro  K o a e c a  paBHO 

1,8 KTM ’ CeK2.

SKcnepHM eHT n o  noayH eH H io  uihm m h h p o b o a h ä c h  b A H ana30H e 
cxopocTeft ÄBHJKeHHH OT 20 ÄO 30 km/h. TaK O ft HH3KHÖ ,ÄHana30II 
cxopocTeft, n p n  k o t o p h x  o jK H Ä a a o c b  noH B aeH H e uihm mh, o ö u h c -  
HHeTCH TeM , h to  b CHCTeMe p y a e B o ro  n p H B oaa  aBTOMOÖHan 
3HJ1-157K HMeeTCH a o c T a T o m io  ö o a b u io e  ÄOMntJinpoBaHHe ke . 
Echh e r o  nepecH H TaTb Ha 6e3 pa3M epH b ifi K03<)Kj>HUHeHT aeM ncfm - 

poßaHHH n  n o  (J iopM yae

h

n  =  "777------------- -
2^6 P t

rae /lg •—  nacTO Ta coöcTB eH H b ix  K oa eöa H H ii K o a eca  BO K pyr o ch  

uiKBopHH, t o  noayH H M  n  =  0,18. B  p a ö o T e  [1 ]  npH BeaeH  rpaiJiHK 

(3a) 33BHCHMOCTH nOTpeÖHOTO ÄCMH(j)HpOBaHHH n  OT KpHTHHeCKOft 
CKOpOCTH UIHMMH V npH pa3ÄHHHbIX OTHOUieHHHX >KeCTKOCTH p y - 
jieBoro n pH B oaa  c 6 k  y r a o ß o f t  » c c t k o c t h  nueBM aTHKa b. Ha

r  _
1 npn  n  =  0,25

npOÄOÄbHOft THTH C HOMOlUbK) npy>KHH. np H  JKeCTKOCTH OAHOft 
npyiKHHbi 3500 ktc/m, h to  cooTBeTCTByeT y raoß o ft ik c c tk o c th  
Cg = 4 0 0  KrM/paa, 'uihmmh HacTynHao npu ck op o c th  u =  20 km/h, 

KOTopan onpeu eanaacb  no OTMereaM o ö o p o to b  Koaeca Ha ocuha- 
aorpaM M e (pnc. 5 ) .  F Io to ü  uce ocunaaorpaM M e on p eaean aacb  
nacTOTa uihmmh pg = 1 9 ,7  1/ceK. Co caeÄyiomHM kom hacktom  

npyjKHH, HMeiOUIHX »eCTKOCTb 5100 ktc/m, HTO COOTBeTCTByeT 
yraoß o ft »e c T K o c r a  c 9 = 6 0 0  Krc-M /paa, KpHTHnecKaa cKopocTb 

uihmmh u = 2 5  km/h h nacTOTa uihmmh pe = 2 1  1/ceK.

TeopeTHHecKHft pacneT [1 ] KpHranecKoft ck op octh  h nacTOTbi 
KoaeöaHHii npn s th x  3HaneHHHx napaMeTpoB ÄaeT u =  21 km/h; 

Pg = 2 3  1/ceK h v  =  27 km/h; p B = 2 6  1/ceK cooTBeTCTBeHHO. 

npn 3tom  npHHHMaaocb, h to  b h h oc  e = 0 .  T o ra a  no <|)0 PMyAaM 
(1 6 ) h (1 7 ) paöoTbi [1 ]  noayHHM A aa  v KBaapaTHoe Hepa- 
BeHCTBO

■ft k t 1,2 +  ( ’ i kl  —  bJt ’b )  v  +  ce i !  <  ° '

Ero peuieHHe 3aKaioHeHO M e * a y  kophhmh v t < . v < . v 2, ra e  
Ui —  cxopocTb Ha B xoae b oöaacTb HeycToftHHBOCTH, a v2 —  
CKopocTb Ha Bbixoae H3 OÖaaCTH HeyCTOftHHBOCTH.

Phc. 5. O cu naaorpaM M a nacTOTbi u ih m m h

HacTOTy u ih m m h  p 9 HaxoanaH no (JiopMyae (18 ) paöoTbi [1 ] 

T a K » e  npu BbiHoce e = 0 ;

P t

f

Ca +  b

k t  7)

rpa<))HKe b h ä h o , h to , HanpHMep, a a a  ■—
b

UIHMMH He CMOJK^T HaCTynHTb HH npH KaKoft CKOpOCTH v. A rpa -

c
4>hk (5 ) b Toft » e  p aöoT e noKa3biBaeT, h to  npH —  =  1 

HUWM.u HacTynnT, ppa.H U C 0 ,1 5 . HosTOM y b HauieM sKcnepnMeHTe

H a  ocunaaorpaM M e aBTOKoaeöaHHft (pn c, 5 ) o th c tä h b o  bhaiio 
HecoBnaAeHHe nacTOTbi uihmmh c oöopüTaMH Koaeca. 3 t o  h oa - 
T B e p *a a eT  TOT (jiaKT, HTO UIHMMH He BbI3bIBaiOTCH HaAHHIieM ÄHC- 
ßaaaHca Ha Koaece h hbäh iotch  ocoöh m  bhäom aBTOKoaeöaHHft, 
noHBasHHe h ycTOÜHHBoe noaaep jK aiiH e KOTopux 38bhcht b nep- 
ßyio onepeAb o t  h3ahhhh y n p y ro ro  nHeBMaTHKa h o c o ö o ro  cone- 
TaHHH TaKHx napaMeTpoB CHCTeMbi, KaK »e cT K o cT b  pyaeB oro  
ynpaBaeHHH, KoscjHjiHUHeHT ACMHtjiHpoBaHHH b  CHCTeMe pyaeB oro  
ynpaBaeHHH h m omcht HHepuHH «o a e c a  oTHOcHTeabHo och
IHKBOpHH.

HeKOTopwe pacxoiKaeHHH pacneTHbix 3HaneHHft c SKcnepHMeH- 
TaabHblMH MOryT ÖbiTb OÖbHCHeHbl TeM, HTO He yHHTblBaaHCb Bbl- 
hoc Koaeca h BÄHHHHe BTOpoft CTeneHH CBOÖOAU Koaeca Ha n oa - 
BecKe. KpoM e to to ,  HeoöxoaHM o ynurbiBaTb norpeniHOCTb H3Me- 
peHHH npn onpeaeaeHHH och ob h h x  napaMeTpoB. TeM He MeHee 
3KcnepnMeHT KoaHHecTBe.HHo noATBepana ocHOBHbie BbiBOAbi p a ö o 
Tbi [ 1 ]  O BHHHHHH JKeCTKOCTH pyaeBOTO npHBOÄa H K03<))(J)HUH- 
eHTa aeMuijiHpoBaHHH Ha B03HHKHOBeHne aBTOKoaeöaHHft, h to  
aaeT B03M0*H0CTb HcnoHb3oßaTb b nepBOM npHÖan>KeHHH peuie- 
HHH, KOTOpbie AaB3HHCb B yKa3aHHoft paÖOTe.
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M c c n e A O B C i H M e  m  y c r p c i H e H M e  B b i c o K o n a c T O T H b i x  b m S p c i i j m m ,  

B 0 3 H M K a i o i i 4 M x  n p w  p a 6 o T e  K o n e c H b i x  T o p M 0 3 H b i x  M e x a h m 3 m o b

KaHflMflaTbi TexH. Hayn K. JI. fltOBEK, H. A. J1EBMH, fl.  T. TAnOflH

MOCKOBCHHH aBTOMeXaHHHSCKHH HHCTMTyT, HAMH

Y A K  621.43:62.529

D  PE3yjlbTATE sKcnepH.weHTajibnoro HccaeAOBaHHH BHÖpn- 
U  pyrom ero TopM03Horo MexauH3Ma KaK KoaeöaTeabnoft cucTe- 
Mbi [1 ]  oÖHapyjKeuo, h to  B03HHKaioiUHe npn TOpMOJKeHHH aBTo- 
m oöhah BHÖpauHH 6apa6aH H oro TopM03Horo MexaHH3Ma pacno- 
aaraioTCH b AOBOAbHO umpoKOM HHTepBaae uacTOT: 200 zu,—  
2 kzu,.

n p H  aHajIH3e 3ByKOBUX HBAeHHÜ BHCOKOUaCTOTHUX BHÖpaUHH 
BbiHCHHflocb, h to  cneKTp e ro  HMeeT eÄiiHCTBenHyio rjiaBHyio 
nacTOTy nopHÄKa 2— 3 Kztf .

HccaeAOBaHHH noKa3aaH, h to  Bce AeTaaH TopM03Horo MexaHH3- 
Ma BH6pHpyiOT c oah oü  nacTOTofi, paBHOH MacTore cauuiHM oro 
3ByKa. n PH H3yKeHHH BHfipaitHH C noM om bio BHÖpO- H TeH30ABT- 
UHKOB ÖblAO BbIHBJieHO, HTO BCe AeTaaH T0pM03a KOJieÖjIKDTCH 
b oa h oh  (jm e. C HaHÖOAbinefi aMnAHTyAOH KoaeöaeTcn  TopM03- 
Haa KOJiOAKa b iia o ck o c th  BpameHHH TopM03Horo öapaöaH a 
h MaKCHMaAbHbie AecpopMauHH HcnuTUBaeT onopH aa aacTb Top-
M03a.

r ip n  H3yaeHHH c o ö c tb c h h u x  aacTOT KoaeöaHHH p a sa m m u x  Ae- 
Taaeft, BxoaautHx b topm o3hoh  MexaHH3M, He ya a a ocb  oöH apy- 
»H T b  xapaKTepH yio aah  b th x  BHÖpaunft aacTOTy. Bbia cAeaaH 
BblBOÄ 0 TOM, HTO 3ByK, H3AaBaeMUft BHÖpHpyKJIUHM T0pM030M, 
HBaaeTca pe3yabTaT0M  K oaeöaTeabH oro npouecca  Bceft CHCTeMw 
AeTaaeft, b xoäh iu h x  b TOpM03«oft MexaHH3M.

B npouecce HCcaeAOBaHHft He öu ao  OTMeaeHO BaHHHHH Ha aac- 
TOTy BHÖpaunft MaTepnaaa (ppHKUHOHHoft HaKaaaKH, xoth  KHHe- 
THHeCKaH (JjpHKUHOHHaH XapaKTepHCTHKa (33BHCHMOCTb K03(J)(J)H- 
UHeHTa TpeHHH |X OT CKOpOCTH CKOAbJKeHHH V c k )  B ÖOAblHOÖ 
CTeneHH onpeaeaaeT HHTeHCHBHOCTb KoaeöaHHH. C yBeanaeHHeM 
KpyTH3Hbi HaKaoHa KpHBoft H = f ( v CK) aMnaHTyAa KoaeöaHHft 
B03pacTaeT. TaKHe (paKTopu, KaK TeMnepaTypa b KOHTaKTe h cko- 
pOCTb BpameHHH T0pM03H0TO ÖapaÖaHa, OKa3bIBaiOT BAHHHHe 
anuib Ha HHTeHCHBHOCTb BHÖpaunft (a  He Ha ero aacTOTy), TaK 
KaK OHH H3MeHH10T (JjpHKUHOHHyiO XapaKTepHCTHKy TpymeftCH 
napu.

HccaeAOBaHHH noKa3aaH, a ro  na aacTOTy BHÖpauHft pernaio- 
mHM 0Öpa30M BAHHeT JKeCTKOCTb OnopHOÜ aaCTH CHCTeMbl Top- 
M03HOÜ öapaöaH — TopM03Han KoaoAKa— on opa  k o aoa ok , a Taxate 
Macca TopM03Hoft koaoa k h  h CBH3aHHbix c Heft b npouecce Koae
öaHHft AeTaaeft TopM03a. HacTOTa BHÖpauHft yBeanaHBaeTCH c no- 
BHmeHHeM jk c c tk o c th  onopHoft aacTH TopM03Horo MexaHH3Ma, 
c  poctom  AaßaeHHH b npHBOAe TopM030B h c  yMeHbmeHHeM Mac- 
Cbl KOAOAKH.

TopM03Han KoaoAKa BbinoaHHeT b KoaeöaTeabHOM MexaHH3Me, 
0Öpa30BaHH0M BHÖpnpyiOmHM TOpM03HUM y3AOM, (jlyHKUHK) KO 
Koaeöaiom eftcH  M accu. TopM03Hoft öapaöaH  h bah ctch  hctohhh- 
k o m  aHeprHH, noAAepjKHBaiom eft KoaeöaHHH h BOcnoaHmomeH 
noTepn SHeprHH KoaeöaTeabHoft CHCTeMbl. K p oM e Toro , öapaöaH 
HBAHeTCH OCHOBHUM HCTOHHHKOM 3ByKa.

HccaeAOBaHHH noKa3aan, a ro  MexaHH3M BHÖpaunft TopM03Horo 
y3aa  c uocTaToaHoft ToaHocTbio onncußaeTCH ÄH(jKj)epeHUHa.nb- 
hum ypaBHeHHeM KoaeöaHHft ch ctcm u  c OAHoft CTeneHbio cboöo- 
A h  [2 ] ,  a aacTOTa f  MexaHHaecKHX KoaeöaHHft onpeaeaneTCH 
cooTHomeHHeM BeanaHHu Koaeöaiom eftcH  M accu  m  koaoakh 
H CBH3aHHbIX C Heft AeTaaeft H JKeCTKOCTH K o n  onopHoft aacra 
TopM03Horo MexaHH3Ma, coraacHO BupajKeHm o

± Y -

K o
(1)

Pnc. 1, Ü HarpaM M U SHepreTHaecKoro ÖaaaHca aah aBTOKoaeöaTeAbHoft chctbmu c HeaHneft-
H oä (JipHKUHOHHOft XapaKTepHCTHKO^

OTcyTCTBne HCToaHHKa noABOAa BHemHeft nepeMeHHoft chah, 
H3MeHHK>meftcH c aacTOToft 3ByKa h noAAepjKHBaiom eft ABnaceHHe, 
a Taum e vcTaHOBHBiUHÖcH xapaKTep K oaeöaTeabH oro ABHJKeHHH 
no3BOAHK)T KaaccmjmuHpoBaTb npoHcxoAHm ne B BHÖpnpyiOmeM 
T0pM03H0M MexaHH3Me npou eccu  KaK aBTOKoaeöaHHH [3 ] .

H ccAeAyeM  ycaoBHH B03HHKH0BeHHH aBTOKOaeöaHHft Ha MOÄe
AH, HMHTHpyiOmeft T0pM03H0ft MeX3HH3M (pHC. l . ö )  H HX 3Hepre- 
THaecKHÄ öaaaHC. AnnpoKCHMHpyeM THnnaHyio (JjpHKUHOHHyio 
xapaKTepncTHKy Tpym eftcn n a p u  noaoÖHoft HMeiomeftcn b Top- 
M03H0M MeXaHH3Me (ulTpHX0B3H AHHHH Ha pHC. 1 ,6 ) A0M8H0H 
aHHHeft A E B r .  3 T a  AOMaHan a h h h h  c o c t o h t  H3 Tpex yaacTKOB, 

OTpaJKaiomHX OCHOBHUe THnU 33BHCHMOCTefi CHAU Tpe
HHH Fp, OT CKOpOCTH CKOAbJKeHHH V CK= V 0 —  V . A B  —  T0- 

pH30HTaabHuft yaacTOK, E B  —  yaacTOK naaa iom eft 33bhch- 
MOCTH (OTpHUaTeabHUÜ H3KA0H XapaKTepHCTHKH) 11 B F  —  
B03pacTaiomaH 3aBHCHM0CTb (noaoJKHTeabHuft h b k a o h ) . 

Ilp H  BHÖpaUHHX ÄBHJKeHHe MaCCU m  HOCHT CHHyCOHAaAb- 
Huft xapaKTep, t .  e. CKOpOCTb vCK 
TaKjKe H3MeHHeTCH cHHycoHAaab- 
HO (pHC. l , e ) .

rioab3yHCb rpaipHKaMH, H30-
ÖpajKeHHUMH Ha pnc. 1,6 H a,
noCTpOHM AAH KaJKAOTO BHAa 
(jjpHKUHOHHOft xapaKTepHCTHKH 
33BHCHMOCTH CHAU TpeHHH

(TopM03Hman c h a 3, HanpaBaeH- 
HaH npoTHB ABHJKeHHH) o t  Bpe
MeHH t.

KpHBan lz  (pn c. l , a )  noKa3u- 
BaeT H3MeHeHne o h a u  npn H3Me- 
HeHHH CKOpOCTH CKOAbJKeHHH
b n p ea ea a x  n a aa iom ero  yqacT- 
Ka (jjpHKUHOHHOft XapaKTepHCTH
KH, a KpHBan 2 z  —  Ha yqacTKe c 
noaoJKHTeabHbiM ee HaKAOHOM. 
n o  ropH30HTaabHOMy yqacTKy 
A B  (KpHBan 3z) bhaho, h to  ch- 
aa  TpeHHft HeH3MeHHa npn o t- 
KAOHeHHH MaCCU ffl B AIOÖOM Ha- 
npaBaeHHH o t  cBoero HeftTpaab- 
Horo noaojKeHHH.

Ha pnc. 1, d  nocTpoeHa Kpn- 
Baa nepeMemeHHÜ M accu  nt b 
pp ou ecce KoaeöapHft. H a  ocHOBe
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3TOH KpHBOÜ H KpHBblX H3MeHeHHH CHÄbl TpeHHH nOCTpOHM 
(pnc. l , c )  ÄHarpaMMbi paöoTbi ä jih  KajKÄoro H3 pa30ÖpaHHbix 
cayqaeB. B KaqecTBe nepeMeHHbix npHHHMaeM nepeMeiueHHe X  
Maccbi b npouecce KoaeöaHHfl h BHeumioio cn ay  F, paBHyio cnae 
TpeHHH C o6paTHbIM 3H3KOM [2 ] ,  PaÖOTa 9T0H CHÄbl npeUCTaBÄHCT 
co6oii aneprHK), BKuaubmaeMyro b CHCTeMy.

H 3 TeopnH KoaeöaH flft [2  h 3 ] H3BecTHO, h to  npn cHHycon- 
ABJibHOM ÄBHJKeHHH CKopocTb B ceraa onepejKaeT CMeiueHne no 
(j)a3e Ha 90°. 3H ax paöoTbi, coBepm aeM ofl chaoA 3a KoaeöaTeAb- 
Hbifl uhkä, 33BHCHT o t  Toro , onepejKaeT cnaa CMemeHHe hah 3a- 
na3ÄbreaeT. H anpaBueHne o ö x o a a  KOHTypa anarpaM M bi p a ö o ra , 
onpeueuHioiuee 3Hax p a ö o r a ,  no qacoBOft CTpeuxe (npn  BbiöpaH- 
hux nepeMeHHbix) cooTBeTCTByeT paöoTe, 3aTpaMHBaeMoft hctoh - 
hhkom 3HeprHH h BKAaabiBaeMoft b CHCTeMy; oöpaTH oe HanpaBue- 
HHe o ö x o a a  03HaqaeT, h to  9Heprna nocTynaeT H3 cncteM bi b hc- 
TOHHHK, T. e. ' TepHeTCH CHCTeMOH. ITpn COBnaUeHHH no (J)a3e 
b KoaefiaTeubHOM pemHMe ch au  F  h nepeMemeHHH X  conepm ae- 
Maa paöoTa  paBHa Hyaio.

H c c a e a y e M  Ä H a r p a M M y  p a ö o T  ä äh  p a c c M a T p n B a e M b ix  c a y q a e B  

c y n e T O M  c a e A a H H b ix  3 a M e q a H H f t .  I l p n  n a a a i o m e f t  33bhchm octh 
CHÄbl T p e H H H  O T  C K O p O C T H  C K O A b JK e H H H  ( y q a C T O K  BB) C H Ä 3 F  
o n e p e s c a e T  C M e m e H H e  X  ( p n c .  l , a  h d ) Ha 90°. B stom  c a y q a e  

A H a r p a M M a  p a ö o r a  H M e e T  bhä 3 ä ä n n c a  (ä ä h  B H Ö p a H H o r o .  

M a c u iT a ö a  b6ähhhh ), K O H T y p  l e  x o T o p o r o  oÖ xoäh tch  n o  q a c o B O f t ,  

C T p eA K e , T . e . B  C H Ö t fe M y  n O Ä B O Ä H T C H  S I ie p r H H ,  n o p u n n  K O T O p O Ü  ‘ 

3a K O A e ö a T e Ä b H b iH  uhkä o n p e Ä e Ä H e T C H  n a o m a a b i o  K O H T y p a .

n p H  nO ÄO JKH TeÄbH O M  H a K Ä O H e  KH HeTHHeCKOH (JipHKUHOHHOH 

xap aK T ep n cT H K H  (y q a c T O K  B F )  K O H T yp  2e o Ö x o ä h t c h  n p o T H B  

aacoB o ft C T p eÄ K H , T a u  K a u  c h ä b  3 a n a 3Ä b is a e T  O TH O CH TeabH O  CM e- 

uieHHH H a 90°. I l p H  s t o m  C H C TeM a T e p n e T  K o a e ö a T e Ä b H y io  9 H ep -
THIO.

I lp H  O TCyTCTBH H  3 3 BHCHM0 CTH CHÄbl TpeH H H  OT CKOpOCTH 

(yn acTO K  A B )  Ä H a r p a M M a  p a ö o r a i  o ö p a m a e T c a  b 0 T p e 3 0 K n p a -  

moh ä h h h h  3 e\ n u o m a Ä b  T a K o r o  K O H T y p a  p a B H a  H y a io ,  K a K  h  p a - ,  

6oTa, c o B e p m a e M a n  3 a  u h k ä .

KoHTyp 4e  (pnc. l , e )  o6 x o ä h tc h  no qacoB ofl CTpeÄKe, ho 
noAOJKHTeÄbHan paöoT a  BHeuiHeft ch ä h  F, coBepm aeM an Ha yq a er-  
Ke H3ÄOM3 ^PHKUHOHHOH XapaKTepHCTHKH, MeHbme paÖOTbl 9T0Ü > 
chäu Ha «h h c to m » naaa iom eM  yqacTKe. noAH O craio  ycTpaHHra 
nocTynÄeHHe 9HeprHH b CHCTeMy bo3mo>kho (KpoM e pa3oöpaH- 
Horo caynaa  ä äh  yqacTKa A B )  npn paßeHCTBe naoiu aaeft B c e x » 
KOHTypoB c pa3ÄHq«biM HanpaBAeHHeM oÖ xoÄa, BXOÄHmnx b ÄHa
rpaMMy paöoTbi 3a uhkä (unarpaM M a 5e).

IlpOBeÄeHHblH aH3ÄH3 9HepreTHKH KOÄeÖaHHH CHCTeMbi, nOÄOÖ-" 
hoh T0pMO3H0My y3Ä y, noKa3biBaeT, h to  HaÄHqne b CHCTeMe 
aaeMeHTa c n aaa iom efl xapaKTepHCTHpoü 03HaqaeT B03M0JKH0CTb 
B03HHKHOBeHHH HBTOKOAeÖaHHfl. üaÄaiO m aH  (JjpHKUHOHHaH KHHe- 
THqecKan xapaKTepHCTHKa b h och t e  CHCTeMy «OTpnuaTeAbHoe 
conpoTHBÄeHHe», t .  e. 9Heprm o, noÄÄepiKHBaiom yio KoaeÖaHHH 
h onpeÄeÄHeMyio nÄom aÄbio anarpaM Mbi paöoTbi F — X . Ä ä h  Ha- 
uiero cayqaH Ä03a BKÄaÄbiBaeMoft b CHCTeMy 3a uhkä 9HeprHH E  
pacTeT nponopuHOHaÄbHo KBaapaTy aMnuHTyÄbi KOÄeöaHHH 
(iaK KaK naom au b n oaoön o ft 9AAHncy (jm rypbi nponopunoHaÄbHa 
KBaapaTy ee  AHHeimbix pa3M epoß) t .  e. H3oöpamaeTCH rpaijm - 
aecKH napaöOÄOH (pn c. 1 ,o k ).  3H eprna  R , pacceHBaeMan ch ctc- 
MOH 3a OÄHH nepHOÄ BCÄeÄCTBHe 33TyXaHHH, TaKJKe yBeÄHHH- 
BaeTCH c poctom  aMnÄHTyÄH a0 no napaöoÄ e. ToqK a nepeceqe- 
hhh kphbh x E  h R  on p ea ea aeT  ycTaHOBHBinyiocH ääh  ÄaHHoro 
coctohhhh CHCTeMbi aM naHTyay KoaeÖaHHfi a0. B CÄyqae yMeHb- 
uieHHH ch ä h  OTpnuaTeÄbHoro 3aTyxaHHH (cHHmeHHe y rÄ a  OTpn- 
uaieÄbHoro HaKAOHa (jipHKUHOHHoft xapaKTepncTHKH häh hhäh- 
rae yqacTKa H3äom3 kphboh h— vck)  napaöoÄ a  E  c t3h obh tch  
Öoaee n oaoro ft, t . e. aMnAHTyaa ycTaHOBHBmHxcn KOAeÖaHHft 
naAaeT. OTCyTCTBHe 3aBHCHMOCTH K094>(j)HUHeHTa TpeHHH p  o t  
ckopocth 03HaqaeT, h to  noÄBOÄHMan b CHCTeMy 9HeprHH paBHa 
Hyaio, a noaojKHTeAbHbifl H3käoh ^ph ku hohh oh  xapaKTepncTHKH 
npHBOÄHT k 3aMeHe «O TpH uaTeabH oro» conpoTHBaeHHH «noao>KH- 
TeabHHM», t .  e. conpoTHBÄeHHeM chä c y x o ro  TpeHHH, yBeÄHqn- 
BaiomHx pacceHBaHne 9HeprHH CHCTeMbi.

Bo BpeMH KOÄeöaHHH T0pM03H3H K0Ä0ÄK3 COBepmaeT B03- 
BpaTHO-nocTynaTeÄbHoe ÄBHJKeHne OTHOCHTeÄbHo noßepxHOCTH 
TopMosHoro öapaöaH a, npnqeM CKopocTb ee  äbhjkohhh 3Haqn- 
TeabHO MeHbme, qeM OKpyjKHan CKopocTb oöoÄ a  ÖapaöaHa. n p n  
COBMeCTHOM ÄBHHCeHHH TpylUeÜCH napbl BBHÄy naÄeHHH CKOpOCTH 
CKOÄbXeHHH HaKÄ3ÄKH OTHOCHTeÄbHO ÖapaöaHa K09(|)(j)HUHeHT 
TpeHHH B03pacTaeT (h to  oöycÄOBÄeHO OTpnuaTeÄbHbiM h3käohom  
(}ipHKUHOHHofl cKopocTHoö xapaKTepncTHKH TpymeflcH n apb i),
B TO BpeMH KaK npH OÖpaTHOM ÄBHJKeHHH KOÄOÄKH npOHCXOÄHT 
CHHKeHHe Kp9(})i})HUHeHTa TpeHHH. IloÄH aH  paÖOTa, coBepm aeM an

CHA3MH TpeHHH 3a KOÄeÖaTeÄbHblH UHKÄ, nOÄOJKHTeAbHa H KOM- 
neHcnpyeT noTepn SHeprun Ha npeoÄOÄeHHe ch ä  3aTyxaHHH.

^HHaMHqecKHe npoueccu , B03HHKaiomHe b to p m o 3 h o m  MexaHH3- 
Me BCÄeÄCTBHe noTepn ycTomiHBocTH c h c tc m h  h  cym ecTByiom He 
ÖÄaroÄapn h h ä iih h io  ch ä  OTpnuaTeÄbHoro 3aTyxaiiHH, HMeioT 
qeTKo BbipameuHbiü 3 b t o KOÄeÖaTeÄbHblH xapaKTep h BKÄioqaiOT 
cÄeÄyiom He, npncym ne aBTOKOÄeöaTeabHOH cncTeMe, cocraB iib ie 
qacTH [2 ] :

1) nOCTOHHHblft HCTOqHHK SHeprHH —  BpamaiOmHHCH c nOCTO-
H.HHOH CKOpOCTbK) (ß  9ÄCMeHTapHbIH 0Tpe30K BpeMeHH) T0pM03- 
h o h  öapaöaH ;

2 ) KoaeöaTeÄbHyio CHCTeMy —  TopM03Han k o ä o ä K3 —  onopHan 
qacTb TopM03Horo MexaHH3Ma, npeÄCTaBÄHiomyio coöoft b  nep- 
BOM npHÖAHJKeHHH CHCTeMy C OÄHOH CTeneHblO CBOÖOÄbi;

3) ycT p o ficT B O , p e r y a H p y io m e e  n ocT yn ae H H e  SHeprHH b K o a e - 
ö a T e a b H y io  CHCTeMy o t  n ocT oa H H o ro  HCToqHHKa (n epeM eH H an  
c n a a  TpeHHH M eoKÄy H aK aaÄ K on  h öap aöaH O M , oöycaoB aeH H aH  
H aaH qneM  n a u a io m e ft  3 3 b h ch m o c th  K0 9 <})c}>HUHeHTa TpeHHH o t  c k o 
p o c th  CKOÄbm eHHH); H a K o n a e iin e  SHeprHH ocym ecT B an eT C H  npn  
Äe4>opMauHH a e T a a e ö  T o p M ca a  3a c q eT  npeßbim eH H H  p a ö oT b i 
ÄBHJKym nx c h ä  H a a  cr.aaM H  conpoTH BaeH H H  (h t o  o öy ca oB a e H O  
OTpHUaTeabHblM  HaKÄOHOM KHHeTHHeCKOH 4>pHKUH0HH04 X a p a K T e
pHCTHKH) c  n o c a e a y io m e H  ee O T aaqe ft b BH ae KHHeTHqecKoft 
SHepTHH B MOMeHT H3ÖbITK3 paÖOTbl CHÄ COnpOTHBÄeHHH;

4 ) oöpaTHan CBH3b Memay KoaeöaTeabHOH CHCTeMOH h pery- 
ÄHpyiomHM ycTponcTBOM, ynpaBÄHiomaH ä 0 3 H p o b k o h  noaaqn 
9HeprHH .b KoaeöaTeÄbHyio CHCTeMy, ocymecTBÄHeTCH Henocpea- 
CTBeHHO BXOÄHmHM b KoaeöaTeÄbHyio CHCTeMy KOMnoHeHTOM h 
BbipaucaeTCH b ynpaBaeHHH aBHucymeflcH k o ä o ä k o h  noaaqeft 
onpeaeaeHHOH ao3U 9HeprHH H3 nocTOHHHOro HCToqHHKa Ha yn py-, 
ryio onopy.

K aK  y * e  ö h ä o  cKa3ano, ÄBHHceHHe TopM03Hofl k o ä o ä k h  b n p o 
uecce BHÖpaUHÜ TOpMQ3HOrO MexaHH3M3 C ÄOCTaTOHHOH TOHHO- 
CTbio onncbißaeTCH amjHjiepeHUHaAbHbiM ypaBHeHHeM ÄBHHceHHH 
CHCTeMbi c o ä h o h  CTeneHbio CBOÖOÄbi [2 ] :

nix  +  cx  +  K x  =  P 0 sin <o t ,  (2)^-

rae mx —  cnaa HHepuHH, pa3BHBaeMan Maccofl m  npn k o - 
aeöaH H H x ;

cx —  cnaa noaoTKHTeabHoro 3aTyxaHHH, nponopuno- 
HaabHan c k o p o c th  ÄBHJKeHHH (yqHTbisaeT noTepn 
ua aeMn^npoBaHHe h BHyTpeHHee TpeHHe b Ma- 
Tepnaae);

Kx  —  cn aa  ynpyrocTH, onpeaean iom aH  BeAHqHHy no- 
TeHunaabHofl SHeprHH, 3anaceHHOft yn p yro ft ono- 
po fl c mecTKocTbio K  npn nepeMemeHHH Maccbi m 
Ha BeAHqHHy x\

P 0sin cd/ —  BHeuiHHH B03MymaiomaH . cnaa, BOcnoaHHiomaH 
noTep io KoaeöaTeabHoft sneprHH h noaaepm H - 
aaiom aH KOÄeöaHHH.

X (äh  paccMaTpHBaeMoft Moaean aBTOKOÄeöaTeabHoft CHCTeMbi 
(pnc. l , a )  BHeuiHHH B03MymaiomaH cnaa  h b ä h c tc h  nepeMeHHoft 
c h ä o h , noaaepiKHBaiomefl KoaeÖaHHH, t .  e. c h a o ü  oTpHuaTeab- 
Horo 33TyX3HHH — bx . K 09(|)4>HUHeHT cyxoro  TpeHHH [1]

Ap.
rae ------ —  BeanqHHa, xapaKTepH3yiomaH H3MeHeHHe kosi})-

4>HUHeHTa cyxoro TpeHHH o t  ckopocth CKOab- 
H?eHHH v CK = v 0— v  (onpeaeaneTCH KpyTH3Hoft—  
xaHreHCOM yraa HaKAOHa —  KHHeTHqecKoft (jipHK- 

■ UHOHHofi xapaKTepncTHKH Tpym eflcH  n a p b i);
N  —  cnaa npHJKaTHH Maccbi tn k ÄBHJKymeflcH no- 

BepXHOCTH (ääh T0pM03H0fi KOÄOÄKH 9Ta Be.TH- 
MHHa HBAHeTCH HOpMaÄbHOfl COCTaBÄHIOmeft, 
yaeabHbix aaBaennft na. nonepxHocTb TopMo.iHofl 
H a K a a aK H ).

TaKH M  o öp a 3 0 M , ypaB H eH H e (2 ) mojkho np eacT aB H T b  b T a - . 
kom BHae:

m x  +  (c —  b)  x  +  K x  —  0 . (3)

BcaeacTBHe OTpHuaTeabHoro HaKAOHa KHHeTHqecKoft (jipHKUH- 
ohhoü XapaKTepHCTHKH ( b  cayqae BHÖpauHn) BeaHqHHa b < 0 
h ypaBHeHHe (3 ) onncuBaeT ÄHHeftHyio CHCTeMy c «OTpHuaTeab- 
hhm TpeHHeM» häh «OTpHUaTeabHblM 3aTyxaHneM». HyjKHO HMeTb
b anay, hto ÄHHeflnocTh chctcmh c OTpHUaTeabHblM TpeHHeM
orpaHHqHBaeTCH oöaacTbio KoaeöaTeabHbix CKopocTeft |x| <C v0 
[3 ],  h to xapaKTepHO aaa KoaeöaTeabHoro npouecca b TopM03-
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hom  M exaHH3M e. P e a jib H a n  M aKCHM aubHaa CK opocTb k o u o a k h  npn  
BHÖpauHHX He n p eB b iu ia eT  5 0  MM/cetc, h to  cooT B eTC TB yeT  c k o 
p o c t h  Bpam eHHH T op M 0 3 H oro  6 a p a 6 a H a  n g  = 3 = 4  o ö /m u h  h jih  
c k o p o c th  aBTOM o6HJia n o p n a K a  1 k m ) h .

P a c n e T b i n oK a3 a jiH , h t o  n p n  3HaneHHHx c < b  n p on cx oA H T  
pacKaBH BaH H e CHCTeMbi. B  9 t o m  c a y n a e  c n jia  n o a o jK H T e a b u o ro  
3aTyxaH H H  (cHJia AeMnt|)HpOBaHHH, BH3K0r0 TpeH H H ), npenHTCT- 
BylOm aH BHÖpailHH, M eH bu ie CHJIbl OTpHUaTejIbHOTO 3aTyxaH H H  
( c h jibi c y x o r o  TpeH H H ), B 0 3 Ö y jK a a io iu e fi K oaeöaH H H . H a o ö o p o T , 
npn  c > b  CHCTeMa ycTO H iH B a.

YcjIOBHeM yCTaHOBHBIHHXCH KOJießaHHH HBJIHeTCfl paßeHCTBO 
9THX CHJI, T. e. c = b .

Afx
TaK KaK b aaHHOM c a y n a e  3HaneHHe b — ----------  N  =  0,1 • 800

&vCK 

k T m ~ 1 ceK,

TO npH  C =  80  K ZM -^C eK  B03HHKaiOT CTaÖHJIbHbie BHÖpaUHH TOp- 
M 03a. n p H  pacu iH iJ ipoBK e o cu H jijio rp a M M b i, n a a io c T p H p y io iu e ß  
n p oT eK a H n e  ycTaH O BH B iuerocH  K o a e ö a T e a b H o ro  n p o u e c c a  npn  
C =  80  K e M ~ 'c e K ,  BbIHBJieHO, HTO HaCTOTa KOJie6aHHH B 3TOM CJiy- 
n a e  paB H a  250 0  zu, n pu  a M n a H T ya e  x 0 = 0 ,0035  m m , h to  oneH b 
ÖUH3KO K peajIbH bIM  3H3HeHHHM.

npn flajibHeftiueM yBejiHHeHHH c  KoaeöaHHH HaHHHaiOT 3aTy- 
xaTb h npn c = 1 0 0 0  Macca m  nocjie BbiBoaa H3 paBHOBecHH 
AejiaeT jinnib o a h o  KOJieöaHHe, t .  e. 3HaneHHe c 6 jih 3 k o  k  k p h th -  
HeCKOMy H CHCTeMa CTaHOBHTCH AHHaMHHeCKH yCTOHHHBOH.

H3MeHeHHe t h k h x  napaM eTpoB, KaK Macca TopM03Hofi k o j io ä k h  
H IKeCTKOCTb OnopHOfi H3CTH KOJIOÄOK, He BHOCHT 33MeTHbIX 
H3M6HeHHH b  xapaKTep KOJieöaTejibHoro npouecca.

n PH ÄajibHeöuieM H3yneHHH s to to  h b jich h h  ö u a o  3aaaHO Tpu 
3HaneHHH y rjia  HaKjioHa KHHeTHnecKofi <|>pHKUHOHHofi xapaKTe- 
pHCTHKH P =  f (o c« ) :

Ap.
^  "■ =  — 0,1 m ceK— peajibHbift OTpHuaTeubHbifi h b k j io h  x a -

paKTepHCTHKH (aefiCTBHTeUbHOe 3IiaHC- 
HHe H3 p n c . 2 ) ;

A p
— ----------  =  0 — OTCyTCTBHe 33BHCHMOCTH K09(bd>HUHeHTa
A vCK

TpeHHH CKOJIb>KeHHH OT CKOpOCTH;

Ap
   =  + 0 ,1  M  ceK— nOJIOJKHTeJIbHblft H3KJI0H XapaKTepHCTHKH

(B 0 3pacTaH H e p  c  yB ejinneH H eM  v CK ) .  
P a c n e T b i n oK a3 a jiH , h to  n p n  ae ficT B H TeabH b ix  3HaneHHHx b h C  

HaÖJIIOÄaiOTCH yCTaHOBHBUIHeCH KOJießaHHH TOpM03HOH k o jio ä k h , 
KOTOpbie HMeiOT TCHAeHUHIO K 33TyXaHHIO C yM eHbiueHHeM  Ha-

Ap
KjioHa k p h b o h  p = / ( o c« ) -  n p n  nepexoÄe -----------  nepea H yae-

A VCK
B oe 3Han6HHe b  30H y n o jio jK H Teu bH b ix  3HaneHHH ( t . e. b  30H y, rae 
K03(j)(})HUHeHT TpeHHH B03paCTaeT  C yBeUHHeHHeM CKOpOCTH CKOJIb- 
JKeHHH) KOÄeöaHHH 3 a T yxa iO T  C ÖOabUieß HHTeHCHBHOCTbK). 
ripaKTHHeCKH 3T0 03H aH aeT no.inoe OTCyTCTBHe BHÖpaUHH.

Ü 3  npHBeaeHHHX pacneTOB h ch o , h to  KHHeTHHecKan 4>phkuhoh- 
Han xapaKTepncTHKa Tpym eficH n a p u  pemaioiUHM oöpa30M b u h h c t  
Ha HaaHHHe HJIH OTCyTCTBHe BHÖpaUHH TOpM03a.

ÄHaaH3 aBTOKoaeöa- 
TejibHoro npouecca  noua- 
3aa HeKOTopwe nyTH ycT- 
paHeHHH BHÖpaUHÖ TOp- 
M03Horo MexaHH3Ma:

a ) CHHJKeHHe c h jih  o t - 
pnuaTeabHoro 33TyxaHHH, 
noaaep>KHBaiomeß Kojie- 
ÖaHHH, 3a cneT yMeHbiue- 
HHH KpyTH3HbI OTpHUa- 
TejIbHOH KHHeTHHeCKOÜ 
(JlpHKUHOHHOß XapaKTepH
CTHKH Tpym eßcH n a p u  
HaKJiaaKa— ÖapaöaH Han 
aa>Ke nojiyneHHe B03pac- 
Taiom eH (noaojKH Teab- 
HOfi) 33BHCHMOCTH ÄHHa- 
MHHeCKOrO K03(})4)HUHeHTa 
TpeHHH OT CKOpOCTH 
CKOUbJKeHHH;

,A c r

<

O 1,0 2,0va M/ceK
I_________ I_________ I_________I

0 500 1000 1500no5/MUH

Phc. 2. «PpHKUHOHHan c k o p o c t -  
Han xapaKTepncTHKa Tpymeßcn 
napu HyryH (CH 15-32) —  acöo- 

<J>pHKUH0HHUH MaTepnaa 
(p a  = 0 ,5 1 , 5 = 0 ,1 )

Ö) yB ejiH neH H e c h u u  n oao jW H T eab H oro  33TyxaH H H  CHCTeMbi 3a 
cneT  HCKyccTBeH H oro aeMn<j)HpoBaHHH K oaeöaH H H  a e T a a e f i  t o p m o - 
3a (B B eaeH H e y n p y r n x  aaeM eHTOB h t . n . )  h yßeaHHeHHH b h 3khx  
c b o h c t b  M a T ep u a a a  a e T a a e ß .

PaccMOTpHM ö o a ee  noapoÖHO yKa3aHHbie n y T H  ycTpaHeHHH 
BHÖpaUHH T0pM030B.

C H H j K e H H e  c n a b i  o T p n u a T e a b H o r o  3 a T y x a » H H ,  
n o a a e p > K H B a i o i u e H  K o a e ö a H H H .  P e 3 ya b T a T b i a H a a i i 3a 

n p o u e c c a  BHÖpaunfi T op M 0 3 H oro  y 3 a a  BbiHBHan p e m a io iu y io  poab 
KHHeTHnecKOH (JipHKUHOHHOH XapaKTepHCTHKH T p y iu e fic n  napbi 
Ha B03MOJKHOCTb CyiUeCTB0B3HHH yCTaHOBHBIUHXCH KoaeöaHHii. 
C  yB eanneH H eM  O Tpn u aT eab H o fi 3 3 b h ch m o c th  K09<J)c})HUHeHTa Tpe
HHH p  T0pM 03H0H H aK aaaK H  OT CKOpOCTH CKOabJKeHHH V CK HH- 
TeHCHBHOCTb K o a eöa H n ß  p acT eT . C o 3 a a H H e  M a T ep n a a oB  TopM03- 
h u x  H aK u aaoK , o öecn en H B a io m H x  n oao>K H TeabH y io  3aBHCHM0CTb p 
o t  vCK a a n  a a a ie  OTCyTCTBHe bh h h h h h  Ha KoaiJi^HUHeHT TpeHHH 
CKOpOCTH CKOabJKeHHH n03BOaHT 9(})(|)eKTHBH0 yCTpaHHTb BblCOKO- 
qaCTOTHbie BHÖpaUHH TOpM 03a.

ITpoBeaeHHue HccaeaoBaHHH no3BouHK>T aaTb HeKOTopue pexo- 
MeHAaUHH no OCHOBHbIM TpeÖOBaHHHM K TOpM03HbIM HaKHaanaM 
a a a  oöecneaeHHH öeciuyMHOH p a öoT u  TopM03Horo MexaHH3Ma.

C 9TOÖ TOHKH 3peHHH HÄeaabHblMH C-ICAyeT CHHTaTb HaKaaaKH, 
HMeioiuHe n o a o ry io  (JipHKUHOHHO-CKopocTHyio xapaKTepHCTHKy 
b HHTepßaae CKopocTefl CKoabnceHHH o t  ö ä h 3 k h x  k Hyaio ao 
1 M/ceK. ripH  9TOM OÄH OBpeMeHHO TapaHTHpyeTCH CTaÖHUbHOCTb 
3(J)(j)eKTHBHOCTH TOpMOJKeHHH no CKOpOCTH ABHJKeHHH aBTOMO- 
ÖHan.

YHHTUBaH, h t o  nouyH eH H e n o a o r o ft  XapaKTepHCTHKH n p eaciaB - 
aneTCH 3aTpyaH H TeabH U M , c a e a y e T  b b c c t h  o rpaH n neH H e Ha BejiH- 
HHHy y r a a  O T p n u a T ea b H oro  H anaoH a  TaKOH XapaKTepHCTHKH. 
H3BeCTHO, HTO HaaHHHe HHH OTCyTCTBHe BHÖpaUHH 33BHCHT OT 
t o t o , b  KaKOM cooTH om eH H H  A p y r  k  a p y r y  H a xo a n T cn  ch.iu  
OTp H u a T ea b H oro  33TyxaH H H  ( c h h h  B03Öy>KaeHHH, onpeaeaneM b ie  
BeaHHHHofi O Tp H u aT eab H oro  H aK asH a  $ P HKIl HOHHOü cKopocTHoii 
XapaKTepHCTHKH H a K a a a o K ) h  n oa o iK H T ea b H o ro  3aTyxaH H H , npe- 
nnTC TByioiuH e KoaeöaH H H M  h  o n p e a e a n e M b ie  KOHCTpyKuneft Top- 
M03HOTO MeX3HH3Ma.

r i o B b i u i e H H e  c n a  u  n o a o i K H T e a b H o r o  3 a i y x a -  
h h h ,  n p e n H T C T B y i o i u e H  h a a  h h h io y c i a H O B H B -  
m  h x  c h  K o a e ö a H H H .  Ilo a o jK H T e a b H o e  3 a T yxaH H e CHCTeMbi 
oöecneH H BaeTCH  coB O K ynH ocTb io  n oT e p b  K o a e ö a T e a b H o ft  9Hepr«H 
n a  n p e o a o a e H H e  cn a  c y x o r o  TpeHHH M e iK a y  conpHmeHHbiMH 
a eT aan M H  TopM 03 a, cn a  b h 3 k o to  TpeHHH b M a T e p u a a a x  aeTaaeä 
T0p M 03a h cn a , 33T paH H B aeM u x Ha n p e o a o a e H H e  aeMncjmpoBaHHsi 
ÄBHJKeHHH KOaeÖaKUUHXCH M acc.

C naa  c y x o ro  TpeHHH b paccMaTpHBaeMoß CHCTeMe b OTHHHHe 
OT ÖOHblUHHCTBa KOHeÖaTeabHblX CHCTeM HBHHeTCH HCTOHHHKOM 
OTpnuaTeabHoro 33TyxaHHH, Y  e. oöecnenHBaeT n oaB oa  9HeprnH, 
noaaep>KHBaioiuHfl BHÖpauHH TopM03Horo MexaHH3Ma. TaKan oco- 
öeHHOCTb paccMaTpHBaeM oro aBTOKoaeöaTeabHoro npouecca 
HCKaionaeT B03M0ÄH0CTb noaaßaeHHH BHÖpauHH 3a cneT yBeaa- 
H6HHH CHHbl CyXOTO TpeHHH.

Phc. 3. YcTaH O B K a ra -
CHTean BHÖpauHH Ha 
T0pM 03H0H KOaOÄKe: 

/ —  rac.HTe^b BHÖpanHil; 
2 —  peßpo KOJIOÄKH

yßeaH H eH H H  BH3KOro TpeHHH B a eT aaH X  T0pM 03a MOJKHO flO- 

ÖHTbCH npHMeHeHHeM M a T ep n a a oB  c öoabu iH M  BHyTpeHHHM Tpe- 
HneM, H anpH M ep cn eu u aab H b ix  M e T a a a o -n a a cT M a cc o B b ix  9KcueH- 
TpnKOBbix iu a flö  aaH  K o a o a o K  c naubueBbiM H on op aM H , MeTaaao- 
n aa cT M a cco B b ix  b c th b o k  Ha p a ö o n n x  n oB ep xu ocT H X  naaßarouinx 
o n o p , H3MeHeHHeM KOHCTpyKUHH TOpM 03a C u e a b io  BBeaeHHH 
b CHCTeMy saeMeHTOB c nosum eHHUM bh3khm TpwjneM m a
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ÄeMn(})HpyiOmHMH CBOfiCTBaMH. BoAbIHHHCTBO H3 nepeuHcaeHHbix 
CnOCOÖOB ÄOCTaTOHHO CAOJKHO KOHCTpyKTHBHO H MaA03(j)<}>eK- 
THBHO.

B HAM H pa3pa6oTaH 3<)><)>eKTHBHbifi cn ocoö  6opb6bi c Bn6pa- 
unefi TopM03a 3a cqeT yBeaHHeHHH noTepb KoaeöaTeabHoft 3Hep- 
THH CHCTeMbl C nOMOIUbK) nOBblffleHHH AeMn(j)HpyiOIUerO «eHCTBHH 
JKHÄKOCTH B KOJieCHOM T0pM03H0M UHAHHApe. TaKOÜ 3<})((>eKT 
co3flaeTca npn ycTaHOBKe b h o c o h h o h  qacTH TopM03iioft k o a o a k h  
cocpeÄOTO'ieHHoft M accu  (pnc. 3 ) ,  noayqHBineft Ha3BaHne «ra cn - 
Teab BHÖpaunft». FIpH s to m  c h j ih  3aTyxaHHH yBeaHHHBaiOTCH 
h npn onpeaeaeuHOM Bece racHTean HauHHaiOT n p eoöaaaaTb  Haa 
CHjiaMH, B036yjKÄaromHMH KoaeöaHHH, h to  npHBOÄHT k  ycTpaHe- 
HHH) BHÖpaUHH T0pMO3a.

B pe3yabTaTe npoBeaeHHbix HccaeaoBaHHft pa3paöoTaHbi h 
KOHCTpyKTHBHO BOnAOlUeHbl IiaHÖOAee 3()>(}>eKTHBHbie cnocoöbl

yCTpaHeHHH BHÖpaUHÖ ÖapaÖaHHblX T0pM03HbIX MexaHH3MOB, OAHH 
H3 KOTOpblX —  raCHTeab BHÖpaUHÖ, 3aiHHmeH aBTOpeKHM CBH- 
AeTeabCTBOM [4 ] h ycTaHaBAHsaeTCH Ha TopM03Hbix K oaoaK ax 
aBTOMOÖHAH «MoCKBHH».
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HAMH

D  H A C T O J H H E E  BpeMH npn CTpoHTeabHbix h MOHTaxcHbix 
D  paöoT ax  B03HHKaeT npoÖaeMa TpaHcnopTnpoBKH yxpynHeH- 
hux ö ao ko b , Bec h raöapHTbi KOTOpbix, KaK npaBHAO, 3HauH- 
TeabHU.

n PH pocTe Beca h raöapHTOB nepeB03HMHX rpy30B yßejiHHH- 
BäioTCH (ocoöeHHo no ÄÄHHe) pa3M epu aBTOTpaHcnopTHbix 
noe3ÄOB.

ÄBHJKeHHe TaKHX 3BTonoe3ÄOB nponcxoAH T uam e Bcero no 
TeM x e  ÄoporaM , Ha KOTopbix SKcnayarapyeTCH ochobh oh  aBTo- 
MOÖHAbHblft TpaHCnopT. H  eCJlH OÖblHHhlft 3BT0TpaHCn0pT nO CBO- 
HM MaHeBpOBUM K3HeCTBaM yÄOBÄeTBOpHeT TpeÖOBaHHHM ÄBHHee- 
hhh no HMeioinHMCH ÄoporaM , t o  äah  ÄHHHHo6a3Hbix npnuenoB 
npoßjieMy yaym neHHH M aHeBpoBux KanecTB noKa Heab3H CHHTaTb 
peiueHHOH.

TepMHH ÄÄHHHo6a3HbIH HBAHeTCH yCAOBHbIM. XIAH KOHKpeTH33- 
UHH npeanaraeTCH CHHTaTb ÄAHHHo6a3HbiM Tanoe aBTOTpaHC- 
nopraoe cpeACTBO, ä a h  K o ra p o ro  oraom eH H e ä a h h h  6a3bi k  iu h - 
pHHe Koaen öoab iu e ä h t h .

B nacTOHm.ee BpeMH HeT ÄocraTOHHbix HCCAeÄOBaTeAbCKnx 
MaTepHaAOB o xapaKTepe TpaeKTopHH 3BTonoe3ÄOB c  äahhho- 
6a3HbiMH npnuenaMH, a H3 Tex, KaKHe hm ciotch, mojkho 3aKAio- 
KHTb, h to  TpaeKTopHH 3aaHeft och ÄAHHHo6a3Horo npHuenHoro 
3BeHa 3H3HHTeAbHO OTAHHaeTCH OT TpaeKTopHH TOAOBHOTO. B CBH- 
3H C 3THM BCTaeT 3aaaua H3yHeHHH (JiaKTHHeCKHX TpaeKTopHH 
3aaHeft och  ÄAHHHo6a3Horo npnuena, CHCTeMa ynpaBAeHHH Koae- 
caMH KOToporo co3Äana b npeanoao>KeHHH caeÄOBaHHH aBTO- 
noe3aa no KpyroBbiM TpaeKTopHHM. HHTepec, npoHBaneMbift 
k npnuenaM c noaoÖHoft CHCTeMoft ynpaBaeHHH, BU3BaH TeM, h to  
no 3toh MeTOÄHKe noKa npoeKTHpyeTCH öoabiUHHCTBO chctcm  
ynpaBaeHHH ä ah  npuuenoB c ynpaBAHeMbiMH KoaecaMH.

Bt o p o h  3anaueft HccaeÄOBaHHH CTaBHaocb Haxom aeHne n yT e ft  
yayHiueHHH noßopoTAH BO CTH  Ä A H H H o6a3H oro  n p n u en a .

H cnw TbiBaaH  npnuen-TH >K eA0B03 M M 3 A n -5 5 4 0  rpy3onoaT>eM - 
HOCTbio 300 t ,  6 a 3 a  K O T o p o ro  paB H a 23 m, a o ö m a n  AAHHa n p e- 
BHiuaeT 36 m. E IpH uen  KOHCTpyKTHBHO BbinoaHeH  b bhäc Ä B y x  
Teae*eK , Ha KOTOpbie n ep e3  u iapH H pH bie yc T p o ftcT B a  onnpaeTC H  
rpy30Hecyui,aH p a M a . XIah ynpaB aeH H H  K oaecaM H  Ha K axcao ft 
Teae>KKe n peÄ ycM O TpeH  rH a p oM exa H H iecK H Ü  npnBOÄ ca eÄ H iu e ro  
aeficTBHH. XIah TeaejK K H , c a e a y io iu e ft  H enocpeÄCTB eH H o 3a TH ra- 
noM, y n p a B A H io m ee  B 0 3 A cöcT B n e Ha 30A0THHK0Bbift p a c n p e a e a n -  
Teab nepeaaeTC H  o t  Ä b irn aa , a äah  3aaH eft Teae>KKH —  o t  rp y3 0 - 
necymeft paM bi, noBopaH U Baiom eH CH  OTHOCHTeabHo 3aÄH efl 
Teae>KKH.

npn HcnbiTaHHHX HenpepbiBHo perHCTpHpoBaancb caeÄyioiuHe 
BeaHHHHbi: yrabi noBopoTa nepeaHero BHyTpeHHero Koaeca aBTo- 
mo6hah, noBopoTa abiinaa OTHOCHTeabHo TeaencKH; yrabi noBopo- 
Ta BHyTpeHHero Koaeca nepeaHeft TeaeacKH OTHOCHTeabHo ee  
paMbi; yrab i noBopoTa rpy30Hecyui.eft paMbi OTHOCHTeabHo nepea- 
Hen TeaejKKH; yrabi noBopoTa rpy30Hecymeft paMbi OTHOCHTeabHo 
3aaHeft Te a e*K H ; yrabi noBopoTa BHyTpeHHero Koaeca 3aaHeft 
TeaexcKH; aaBaeHHe » h ä k o c t h  b HanopHbix noaocTH x rH ap oun- 
JIHHÄpOB Ha KajKAoft H3 TCAOKCK, ÄAHH3 nyTH  rOAOBHOTO 3BeHa; 
BpeMH (nepe3 0,1 ce/c).

KpoMe To ro , TpaeKTopHH K a * a o ro  3BeHa aBTonoe3aa HaHocn-

a a c b  Ha M acu iTaÖ H u e naaH in eTb i. B KauecTB e aaTHHKOB y ra o B  
n o B o p o T a  npHMeHHAHCb p e r y a n p y e M b ie  conpoTH B aeH H H , BKaioueH- 
Hbie b H 3M epH TeabH yio  c x e M y  M o e ra  c aso ftH b iM  nHTaHHeM. EIpo- 
u eccb i 3anHCbiBaaHCb Ha a e H T y  o cu H aa o rp a iJ ia . X U th h k o m  nyTH  
cayH cn ao  H 3M epnTeabH oe «nH TO e K o a e c o » ,  n p H K pen aeH H oe n o a  
6 yKcnpH biM  n p a ß o p o M  TH ran a . P e rH C T p n p y io iu a H  a n n a p a T y p a  
p a 3 M e m a a a c b  b K y30B e aBTO M oÖ H AH -aaßopaTopH H , c a e a o B a B - 
rn ero  3a aBTOnoe3AOM Ha cu en K e  b o  BpeMH H3MepeHHft.

HcnbiTaHHH npoBOAHAHCb Ha poBHoft naoiuaaKe no KoabueBOMy 
M a puipyTy oöiueft ä a h h o ö  690 m. ria o iu a a K a  6biaa BuöpaH a 
b  4>opMe TpaneuHH. ÜKpyjKHOCTH, conpnraiom He OTaeabHbie c t o - 
poHbi SToft TpaneuHH, He HaHOCHancb Ha noßepxHOCTH naom aaKH 
h  BOÄHTeab Bbiönpaa TpaeKTopnio TH raua npn ÄBHHceHHH Ha no- 
BopoTe, CTpeMHCb BbiBecTH aBTonoe3Ä H3 Kopnaopa b  Hauaae 
noBopoTa H BB6CTH ero B KOpHAOp B KOHUe noBopoTa. K o H eu  
Kaacaoro Kopnaopa Bbixoaa Ha noßopoT h  Hauaao Kopnaopa Ha 
KOHue noBopoTa o6o3HauaaHCb <j>aa>KKaMH, a c b m h  Kopnaopbi 
pa3MenaaHCb Ha noßepxHOCTH naom aaKH.

B o a H T ea H  TH rau a H H CTpyKTH poB aancb h  a e a a a n  n p o 6 Hbie 3ae3- 
Äbl, HTOÖbl npH BUKH yTb K OpHeHTBpaM  H MeCTHOCTH, a TaKJKe 
HToßbi HaMeTHTb T p a c c y  ÄBHJK6 HHH Ha nOBOpOTe.

X Iah  ayum ero  pacno3H3BaHHH caeaoB Ha nouBe npe*H H e caeaw 
nocae Kaacaoro 3ae3aa cTHpaancb. O aH a H3 u ihh  Ha nepeaHeft 
h Ha 3aaHeft TeaeacKax M em aacb c noMombio npHKpenaeHHbix 
OTpe3KOB KpynH03BeHuaToft uenn, KOTOpbie aaßaan xapaKTepHbie 
OTneqaTKH. 3ae3ÄH npoBoanancb npn c k o p o c th x  ÄBHaceHHH 3 ; 5; 
8 h 10 km/h, oßbiHHHx ä a h  ÄBHjKeHHH Ha noßopoTax aBTOnoe3- 
ä o b  noaoÖHoro THna. Kaacawft noßopoT 6 u a  pa3MeueH ayuaMH, 
h cxo ä h iu h m h  H3 noaioca, aaHHa h x  o t  noaioca ao nepeceueHHH 
c TpaeKTOpHHMH cooTBeTCTByioiUHX 3BeHbeB oTMenaaacb b n p o To - 
Koae, a 3aTeM nepeHocnaacb Ha MacniTaÖHbie naaHineTbi.

E lo c a e  o 6 p a 6 oTKH p e3 ya b T a T 0 B  BbiHBaeHO, h t o  b  HauaabHOM  
n e p n o a e  B o a H T ea t TH rau a o c y m e c T B a n e T  n o ß o p o T  yn paB A H eM b ix  
K o a e c  npH öaH 3H TeabH o paBHOMepHO, c o r a a c y n  y r a o B o e  n o a o a c e -  
HHe K o a e c  c  a a h h o ü  n y r a ,  n p o x o a n M o ro  T n rau oM . 3 a T eM  B o a n - 
T eab  n p eK p a iu a eT  n o ß o p o T  K o a e c  (T n ra q  n p o x o a H T  n acTb  noBO- 
p o T a  n pn  nocTOHHHOM p a a n y c e )  h  a a a e e  BHOBb n oB opau H B aeT  
K o a e c a  b  o ö p a x H y io  C TopoH y, TaK ace n p n6 aH 3 H TeabH o  paBHO- 
MepHO.

B  COOTBeTCTBHH C 3THM TpaeKTOpHIO, OnHCblBaeMyiO rOAOBHblM 
3BeHOM a B T o n oe3 aa , m o j k h o  n peacTaB H T b  c o c T o n m e ft  H3 T p e x  
ynacTKOB: n epeM eH H bix  p a a n y c o B  ( o t  R  =  oo  a o  X 7 = c o n s t ) ,  
nocTO H H H oro p a a n y c a ,  nepeM eH H bix  p a a n y c o B  ( o t  X? =  c o n s t  a o  
R  =  o o ) .  C yM M a p H a a  aaH H a  y u a c r e o B  c  n epeM eH H oft KpHBH3Hoft 
ÄOCTHraeT 8 0 %  A a h h h  yn a cT K a  n oB op o T a .

n a p a M e Tp u  KpHBoft s t h x  ynacTKOB xoporno onncbiBaiOTCH 
ypaBHeHneM k a o t o h ä m . E c a h  BecTH OTcneT no nyTH , nauHHan o t  
TOHKH, B KOTopoft KpHBH3H3 paBHa HyAIO, TO
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rae S —  aaH H a k p h b o h ;
R  —  MrHOBeHHbift p a a n y c  n o ß o p o ia ; 
y  —  KypcoBoft y r o a  TpaeKTopHH roJiOBHoro 3BeHa;

C —  K09^(J)HHHeHT H3MeHeHHH KpHBH3HH n o  ÄJIHHe KpHBOft. 
B b ip a a ie H H e  (2) m o jk h o  n oa yn H T b  H3 on p eaeaeH H H  k p h b h 3 h h

1

R

d j_

dS

_ Ä L .
dS ’ 

=  C S \

(3 )

(4 )

oTKyAa

J d f =  J CSdS.

sin a ■■
L  ’

(6)

ra e  y —  opaHHaTa uiKBopHeBoro ycTponcTBa nepeaHeft Te- 
jie>KKH;

L  —  aaHHa paMbi npm iena.
Y r o j i  MOKfly nepeaneft TeaeiKKoft h paMoft o6o3Ha'iHM (p. 

O h  onpeaeaneTCH KaK pa3HOCTb KypcoB oro y r jia  y  h yraa  a:

?  =  T  — «•

OpÄHHaTa y  HaxoaHTCH H3 BbipaiKeHHH 

S 5

S
P C S 2

sin  i  dS =  \ sin  — - —  dS.

(!)

(8)

(5 )

OÖMep TpaeKTOpHH n03B0ÄHa OnpeÄejIHTb K03(}>(}>HU,HeHT H3Me- 
HCHHH KpHBH3HbI TpaeKTOpHH. ErO  B6aHHHH3 npH ÄSHHOH 6a3e 
npnuena 38bhch t o t  CTecHeHHocTH ycaoBHft noBopoTa: uiHpHHbi
npoe3>Keft n a c™  a o p o rn  Ha ynacTKe noB op ora ; y ra a  conpniKeHHH 
Ä ßyx cMeniHbix ynacTKOB; äu h h h  ynacTKa noBopoTa.

fljIH  ßojiee CTeCHeHHblX yCUOBHH K03(})({>HU,HeHT H3MeHeHHH Kpn- 
b h 3 h h  6ojibiue. TaK, ä jih  caynan conpHHceHHH Äß yx ynacTKOB noÄ 
yrjio M  90° c  B03M0JKHbiM paÄHycoM conpniKeHHH 70 m  BeaHHH- 
Ha C HaxoÄHTCH b npeaeaax 0 ,5 -10-3 m ~ 2, ä ä h  t o t o  * e  caynaH 
c paÄHycoM c o n p a x e f l m  30 m  —  b npeaeaax 1 ,15 -IO-3 m ~ 2, npn 
paÄHyce 16 m  —  2,0- IO -3  m ~ 2.

B t o  BpeMH KaK TpaeKTopHH TeÄejKKH npnuena, caeayiomeft 
HenocpeÄCTBeHHo 3a THranoM , Maao OTUHHaeTCH o t  TpaeKTopHH 
roÄOBHoro 3BeHa (HaHÖoabiuee OTKÄOHeHHe 200 m m ),  TpaeKTopHH 
BTopoft TeÄejKKH npnuena, ynpaBaaeMofi rpy30Hecym eft pa.\ioft, 
cymecTBeHHO OTUHHaeTCH o t  TpaeKTopHH TH raqa (HecoBnaÄeHHe 
ä o  2,5 m ).

A h 3ä H3 ocuHÄÄorpaMM noKa3biBaeT npHHHiiy ö oa b in oro  pac- 
XOJKÄeHHH TpaeKTopHH, KOTOpaH COCTOHT B TOM, HTO KOÄeCa 
3aÄHefl TeÄejKKH HannHaioT noBopoT noHTH b t o t  » e  MOMeHT, 
k o tä b  HaiHHaioT noBopoT K oaeca  nepeaHeft TeaeiKKH, b pe3yjib- 
TaTe qero  TpaeKTopHH OKa3biBaeTCH CMeuieHHoft BHyTpb o th och - 
TeÄbHO TpaeKTopHH nepeÄHeft TeaeuiKH.

PacxojKÄöH H e TpaeKTopnft 6biao 6bi MeHbme, ecÄH Ha BTopofl 
TeÄe>KKe BBecTH MexaHH3M, KOTopbift b Hauaae noBopoTa yaepiKH- 
b3ä 6 bi ee  KOÄeca o t  noBopoTa ä o  ä octh jkch h h  3aÄHeft Teae>K- 
Koft MecTa, OTKyÄa HanuHaeT noBopoT nepeÄHHH TeaeiKKa, a 3a- 
TeM noBopanHBaÄ 6bi K oaeca  BTopoft t c ä o k k h  b co o tb 6 tc tb h h  
c ee noaojKeHHeM OTHOCHTeabHO paMbi. TaKoft MexaHH3M mojkho 
BBecTH KaK ÄonoÄHeHHe k rnapoMexaHHHecKOMy npHBOÄy 
ynpaBaeHHH noBopoTOM K oaec Ha 3aÄHeft Teaem Ke. CpaöaTbiBa- 
HHe e ro  Ha öaoKHpoBKy noBopoTa K oaec a e reo  ocymecTBHTb 
b MOMeHT Hanaaa noBopoTa, a cpaöaraBaH H e Ha pa3ÖaoKHpoB- 
Ky —  npH ÄOCTHmeHHH 3BeHbHMH onpeÄeaeH H oro B3aHMHoro 
noaoaceHHH.

PaccMOTpHM B33HMHoe y ra o ß o e  noao>KeiiHe nepeÄHeft TeaeacKH 
h rpy30B0ft paMbi, a TaKace y r o a  M em ay 3aÄHeft TeaeiKKoft h p a 
Moft ä ä h  MOMeHTa, KorÄa nepeÄHHH Teaenm a npom aa  Hanaao 
noBopoTa, a 38äh h h  —  noÄOm aa k  TOMy MecTy, rÄ e  nepeÄHHH 
Hanaaa noBopoT.

Y r o a  M em ay 3aÄHeft Teaeamoft h paMoft 0Ö03HaHHM a  (cm. pn- 
CyH O K ).
Toraa

BeaHHHHy S ääh  MOMeHTa, K oraa  33ähhh Teaeacxa noiiaaeT 
b TOHKy Hanaaa noBopoTa nep eÄ H eft TeaeacKH, onpeaeanM, bh- 
pa3HB BeaHHHHy y  h x  nepe3 S, H3 ypaBHeHHH

L 2 =  y 2 +  x 2. (9)

A6cUHCca mKBopHeBoro ycTpoftcTBa nepßoft TeaexKH paBna

C C C S2
x  =  \ co s  y dS =  \ cos  — -—  dS. (10)

Pemaa ypaBHeHHe (9 ), HaftaeM S, a 3aTeM h y rau  a h 
H3 ypaBHeHnft (6) h (7 ).

CxeM a ^BHaceHHH aBTonoe3aa c BKaioae- 
HHeM MeXaHH3M3 3ana3ÄtIBaHHH

TaKHe BbmncaeHHH öbian ocymecTBaeHbi ääh  L = 1 8  m\ L =  
= 2 3  m ; L = 30 m\ npn 3HaaeHHHx Koa4x})HHHeHTa C =  
= 0 , 5 - 1 0 -3 jw -2; C  =  1,15-10—3 m ~2\ C = 2 - 1 0 - 3 ^ - 2.

O raom eH H e Beam HHU y ra a  a  k  y r a y  ip ä ä h  Bcex sthx cay- 
HaeB K oaeöaaocb  o t  0,47 a o  0,5.

TIpHßaHJKeHHaH npoßepKa aaHHoro oTHomeHHH ocymecTBJiH- 
aacb  iipn ynpaBaeHHH 3aaHeft TeaeatKoft BpyaHyio oneparopoM 
h npn caeaoßaHHH 3aaHeft TeaeacKH no TpaeKTopHH nepeaHe«.

ConocTaBaeHHe ocnnaaorpaM M  noKa3aao, h to  oraom eH H e yr
aa  a  k y r a y  cp Koae6aeTCH o t  0,495 ao  0,61, t . e. 6äh3ko k pac-
HeTHblM BeaHHHHaM.

CaeaoBaTeabHO, npn pa3pa6oTKe MexaHH3Ma 3a.na3ÄHBaHHa 
noBopoTa K oaec 3aaHefi Teac>KKH ca ea yeT  npHHHTb, h to cpaöa- 
TUBaHHe MexaHH3Ma 6aoKHpoBKH noBopoTa aoamHO npoHcxoanTb 
b Hanaae noBopoTa, a pa36aoKHpoBKa MexaHH3Ma —  b  MOMeHT, 
K oraa  cooTHomeHHe yraoB  a  h q) aocTH raeT 0,5. B  s to  BpeMa 
33ÄHHH TeaeHCKa öya eT  6aH3Ka k TOHKe, H3 KOTOpoft naMHHaeT 
noBopoT nepeaHHH TeaejKKa, h to  o6ecnenHT HäHMeHbuiee pac- 
xoataeHHe TpaeKTopnft nepeaHeft h 3aaHeft T e a e * e K  aaHHHo6a3- 
h u x  npnuenoB.

YflK 629.113.004.5:658.5

HoBoe nonomeHne o TexHMnecKOM o6cnyjKMBaHHM h peMOHTe 
noABMXHoro cocTOBa aBTOMo6MiibHoro TpaHcnopTa

B. A . HEPHflftKHH. waHfl. TexH. Hayn JI. A . ErOPOB, fl-p TexH. Hayn E. C. KY3HEI4QB, KaHfl. TexH. Hay« H. B. CEMEHOB

HAM H, H H H A T

B Ä E K A B PE  1971 r. MHHHCTepcTBo aBTOMo6 HabHoro TpaHC- 
nopTa PCO CP yTB ep flnao HOBoe «T loao jKeH H e o TexHHHecKOM 

o 6 cay>KHBaHHH h peMOHTe noaBHiKHoro cocTaBa aBTOMo6 HabHoro 
TpaH cnopTa» («T Io ao iK eH H e-7 1 »), coraacoßaH H oe c MHHHcrepcT- 
bom aBTOMOönabHOH npoMbimaeHHOCTH CCCP h BBOflHMoe b aeft- 
CTBHe BMecTO anaaoruHHoro noaomeHHH 1962 r.

«noaoHceHHe-71» ycTanaBaHBaeT npHHUHnnaabHwe och obw  o6e-

cneneHHH b u c o k o ü  SKcnayaTaiiHOHHoft naaemHOCTH noaBHJKHoro 
cocTaBa aBTOMo6nabHoro TpaHcnopTa. B HeM Haman OTpaixeHHe 
onbiT nepeaoBbix aBTOTpaHcnopTHbix npeflnpHHTHft, aocTH>KeHHH 
HayKH h TexHHKH Ha aBTOMOÖHabHOM TpancnopTe h b npoMbimaeH- 
HOCTH.

B yCaOBHHX HOBOH CHCTeMbi naaHHpOB3HHH H SKOHOMHHeCKOrO
CTHMyanpoBaHHH «noaomeHHe» npeaycMaTpHBaeT pa3BHTHP pi(-
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miaTHBU paÖOTHHKOB aBTOMOÖHAbHOrO TpaHCTOpTa no COBepmeHCT- 
BOBaHHio opraHH3au.HH TexHHHecKoro oöcAymHBaHHH h peMOHTa, 
aymueMy yqeT y  M ecrabix ycAOBHft 3KcnjiyaTau,HH n KoppeKTnpoBa- 
HHK) HOpMaTHBOB, BHeApeHHH) nOTOHHOrO npOH3BOACTBa, CpeACTB 
MexaHH3aii,HH, AnarHOCTHKH H aBTOMaTH3aUHH.

FlepBaa qacTb «n oA om eH H H -71 », H3AaBaeMaa b BHAe OTAe.nbHoft 
öpounopbi, coAepxKHT oc h o b h  TexHHHecKoro oöcAymHBaHHH h pe- 
MOHTa noABH ÄH oro cocTaBa h onpeAeJiHeT cncTeMy h TCXHHHCCKyio 
noJiHTHKy no AaHHbiM BonpocaM  Ha aBTOMoÖHAbHOM TpaHcnopTe. 
B Hefl ycTaHaBAHBaiOTca cncTeMa h b h ah  TexHHHecKoro oöcA ym n- 
Bamm h peMOHTa, a TaKm e HcxoAHbie HopMaTHBbi, pernaMeHTHpy- 
tOlAHe HX, KAaCCHljlHKaUHH yCAOBHH 3KCn.nyaTaU.HH H MeTOÄU KOp- 
peKTHpOBaHHH HOpMaTHBOB, npHHUHnbl OpraHH33UHH npOH3BOÄCTB3 
TexHHHecKoro oöcAymHBaHHH h peMOHTa b aBTOTpaHcnopTHbix 
npeAnpHHTHHx h AP-

B ropan  qacTb «n o A om eH H H » pa3paöaTHBaeTCH roAOBHoft Hayq- 
HO-HCCAeAOBaTeAbCKOH 0praHH3aUHett aBTOMOÖHAbHOrO TpaHCnop- 
Ta c npHBneueHHeM aBTOTpaHcnopTHbix npeAnpHHTHft h aBTOMo- 
ÖHAbHblX 33B0Ä0B H yTBep>KÄaeTCH MHHHCTepCTBOM aBTOMOÖHAb
HOrO TpaHcnopTa PCC>CP. O Ha H3AaeTCH b BHAe OTAeAbHbix npn- 
AOJKeHHÖ k  nepBoft uacTH h cHCTeMaTHuecKH nepecMaTpHBaeTCH no 
Mepe COBepUieHCTBOBaHHH KOHCTpyKUHH aBTOMOÖHAefl, H3MeH6HHH 
ycAOBHH SKcnAyaTauHH h A p y rn x  (paKTopou, i ip h b o ä h iu h x  k  o t k a o - 
HeHHK) (JiaKTHHeCKHX HOpMaTHBOB OT HCXOAHblX, yCT3H0BAeHHbIX 
nepBoft nacTbio «r ioA om eH H H -71».

BTopaa qacTb coAepm HT HopMaTHBbi no Kam Aoft öa30B0ft m o - 
AeAH aBTOMOÖHAH H ee MOÄHtJlHKaUHH, B TOM HHCAe BHÄbl TeXHH- 
necKoro oöcAymHBaHHH h peMOHTa, nepHOAHUHOCTb TexHHHecKoro 
oöcAymHBaHHH, nepeueHb onepaunft h TpyAoeMKOCTH, MempeMOHT- 
Hbiü n p oöer; pacnpeAeneHHe TpyAoeMKOCTH no BHAaM paöoT , Kap- 
t u  CM33KH h A p y rn e  M aTepnaAu, H eoöxoAHM ue ä a h  nAaHHpoBaHHH 
h opraHH3auHH TexHHuecKoro oöcAymHBaHHH h peMOHTa.

Bo BTopoä nacTH «r ioA om eH H H » öyA yT  HaxoAHTb 0 T pa*eH H e pe- 
3yAbT3Tbl BeAyiUHXCH Ha BBTOMOÖHAbHOM TpaHOlOpTe H B aBTO- 
MOÖHAbHOfi HpOMbllHAOHHOCTH paÖOT no nOBHUlOHHlO HaAemHOCTH 
noABiiÄHoro cocTaBa, a TaKm e no CHHmeHHio 3aTpaT Ha e ro  Tex- 
HHnecKoe oöcAym tm aHHe h peMOHT. 3 t o  no3BOAHT b ÖAHmaftmne 
roAM npeAAo>KHTb öoA ee  /Kcctkhc HopMaTHBbi no cpaBHeHHio c yc- 
TaiioBAeHHUMH «n oA om eH n eM -71 ».

Ä a h  MOAeAeü aBTOMOÖHAefl BbinycKa a o  1963 r. BnAOTb ä o  hx 
nOAHOI'O CnHCaHHH COXpaHHIOTCH HopMaTHBbi «FIOAOmeHHH-62». 
TexHHuecKoe oöcAym nBaHHe iio b h x  h KanHTaAbHO OTpeMOHTHpo- 
BaHHbix aBTOMOÖHAefl h arperaTOB b nepnoA  oÖ khtkh npoH3BOAHT- 
CH COTAaCHO yKa33HHHM 3BT0M0ÖHAbHbIX H 3BT0peM0HTHbIX 38B0- 
A0B.

CorAacHo «r ioA om eH H io -7 1 » ochoboh  TexH im ecKoro oöcAym nBa- 
hhh h peMOHTa HBAHeTCH nAaHOBo-npeAynpeAHTeAbHaH cncTeMa 
TexHHHecKoro oöcAymHBaHHH h peMOHT arperaTHUM m ctoäom . Tex- 
HHMeCKOe OÖCAyjKHBailHe npH3B3H0 nOÄÄepJKHBaTb nOABHKHOfl co- 
ct3b b paöoTocnocoÖHOM coctoh h h h  b HaAAemaiueM BHeiHHeM BH- 
Ae, yMeHbinaTb HHTeHCHBHoeTb H3HauiHB3HHH AeTaAeft, npeAynpem - 
AaTb 0TKa3bI H HeHCnpaBHOCTH, a TaKm e BbIHBAHTb HX AAH CBOe- 
BpeMeHHoro ycTpaHeHHH. TexHHuecKoe oöcAymHBaHHe —  npoijm - 
AHKTHMeCKOe MepOnpHHTHe, npOBOAHMOe npHHyAHTeAbHO B nAaHO- 
bom nopHAKe 'iepe3 onpeAeAeHHue n p oöern  hah BpeMH paöoTbi no- 
ABHmHoro cocTaBa.

PeMOHT npeAHa3HaHeH ä a h  perAaMeHTHpoBaHHoro BOCCTaHOBAe- 
hhh h noAAcpmaHHH paöoTocnocoÖHOCTH noABiim Horo cocTaBa, 
ycTpaHeHHH o t k 330b h HencnpaBHOCTefi, B03HHKaiomHX B paÖOTe 
hah BbiHBAeHHbix npn TexHHHecKOM oöcAymHBaHHH. PaöoT b i npe- 
AynpeAHTeAbHoro peMOHTa h bah io tch  TaKm e npocJinAaKTHuecKHMH.

O tk 3 3  noAB iim Horo cocTaBa aBTOMOÖHAbHOrO TpaHcnopTa co- 
ctoh t b HapymeHHH e ro  paöoTocnocoÖHOCTH, npHBOAHiueM k  npe- 
KpameHHio TpaHcnopTHoro npouecca  ( t .  e . k ocTaHOBKe Ha ahhhh, 
HapymeiiHio pacnucaHHH ABnmeHHH, ono3AaHHio k b u x o ä Y  Ha ah- 
hhio hah k npemAeßpeMeHHOMy B03BpaTy c H ee ). B ce  A pyrn e o t -  
KAOHeHHH OT yCT3H0BAeHHbIX HOpM HBAHIOTCH HeHCnpaBHOCTHMH 
noABHmHoro cocTaBa h e ro  arperaTOB. noÄBHm Hofl cocTaB c He- 
HcnpaBHbiMH arperaTaM H, y3A3MH, coeAHHeHHHMH h AeTaAHMH, BAe- 
KyiuHMH 3a coöo ft y rp o 3 y  öe30nacH0CTH ABHmeHHH, He AOAmeH 
npoAOAmaTb Tp aH cn op ray io  p a öoT y  hah öu Tb  BbinyiueHHbiM Ha 
AHHHK). HeHCnpaBHOCTH, He BAHHIOIUHe Ha Öe30naCH0CTb ABHmeHHH 
H He CBH33HHbie C HHTeHCHBHbIM H3H0C0M HAH npemAeBpeMeHHblM 
pa3pymeHHeM AeTaAeft, M oryT öbiTb ycTpaHeHU nocAe 33BepuieHHH 
TpaHcnopTHoft paöoTbi b n p eA eA ax cm chhoto hah cyTOHHoro 3aAa-
HHH.

npeAynpeAHTeAbHuft peMOHT CAeAyeT npnMeHHTb b nepByio o ie -  
peAb ÄAH aBTOÖyCOB, aBTOMOÖHAeft-TaKCH, aBTOMOÖHAefl CKopoft 
MeAHUHHCKoft noMouiH, nom apHbix m b iu h h , aBTOMOÖHAefl, nepeßo- 
3MUHX onacHbie rpy3bi, h A p y rn x  b h ao b  noABHmHoro cocTaBa, k

KOTOpbIM npeA'bHBAHIOTCH nOBblUieHHUe TpeöoBaHHH Öe30naCH0CTH 
ABHmeHHH H Öe30TK33H0CTH B paÖOTe.

TexHHqecKoe oöcAymHBaHHe h a h  peMOHT npoH3B0AHTCH c npeA- 
BapHTeAbHblM KOHTpOAeM HAH Öe3 HeiO. OcHOBHOÜ MeTOA BbinOA- 
HeHHH KOHTpOAbHblX paÖOT —  AHarHOCTHKa, KOTOpaH CAyJKHT ÄAH 
onpeAGAeHHH TexHHHecKoro coctohhhh  3Bt o m o ö h a h , e ro  arperaTOB 
H y3A0B Öe3 pa3Ö0pKH H HBAHeTCH TeXHOAOrHHeCKHM 3AeMeHT0M 
TexHHHecKoro oöcAymHBaHHH h peMOHTa. U,eAb AnarHOCTHKH 3a- 
KAiouaeTCH b onpeACAeHHH AeftcTBHTeAbHoft noTpeÖHOCTH b npo- 
H3B0ACTBe paöoT , BbinoAHHeMbix He npH KamAOM oöcAymHBaHHH, 
H np0rH03Hp0B3HHH MOMeHTa B03HHKH0BCHHH 0TKa3a HAH HeHC
npaBHOCTH.

OCHOBHUM TeXHHHeCKHM B03ÄCftCTBHeM, OCymeCTBAHeMblM B aB- 
TOTpaHcnopTHbix npeAnpHHTHHX npn sKcnAyaTauHH noABHmHoro 
COCTaBa, HBAHIOTCH npOlflHAaKTHUeCKHe paÖOTbl.

TexHHuecKoe oöcAymnBaHHe noABHmHoro cocTaBa no nepnoAHH- 
h o cth , nepeuHio h TpyAoeMKOCTH BbinoAHHeMbix paöoT noApa3Ae- 
AneTCH Ha emeAHeBHoe EO, nepßoe TO-1, BTopoe TO-2 h  ce30H- 
Hoe CO.

n p H  H3MeHeHHH KOHCTpyKUHH aBTOMOÖHAefl H yCAOBHÜ 3KCnAy- 
aTauHH AonycKaeTCH ä a h  HeKOTopbix MOAeueft aBTOMOÖHAefl 
oöocHOBaHHoe coKpaiueHne hhcah  b h ao b  TexHHHecKoro oöcA ym H 
BaHHH (BTopan qacTb «n o A om eH H H »).

Ce30HHoe TexHHuecKoe oöcnymHBaHHe, npOBOAHMOe 2 pa3a b t o a  
c  ueAbio noAroTOBKH noABHmHoro cocTaBa k  SKcnAyaTauHH b xo- 
AOAHoe h TenAoe BpeMH roA a , nAaHnpyeTCH b KaqecTBe OTAeAbnoro 
BHAa TexHHHecKoro oöcAymHBaHHH a ah  noABHmHoro cocTaBa, pa- 
ÖOTaiomero b 30He xoAOAHoro KAHMaTa. ä a h  ocTaAbHbix ycAOBHft 
ce30HHoe oöcAym nBaHHe coBMemaeTCH, KaK npaBHAO, c  TO-2 (h ah  
c  TO -1 ) c cooTßeTCTByioiUHM yßeAHqeHHeM TpyAoeMKOCTH.

IlepHOAHHHOCTb TexHHHecKoro oöcAymHBaHHH ä a h  I KaTeropHH 
ycAOBHft SKcnAyaTauHH, yToqHHeMan bo BTOpoft nacTH « I lo A o m e -  
HHH», ÄAH HeKOTopbix HOBblX MOAeAeft nOAEHmHOTO COCTaBa AOAm- 
Ha öbiTb He HHme 3HaueHHfl, npnBeAeHHbix b TaÖA. 1, a a a h  MOAe- 
Aefl c HauaAOM BbinycKa a o  1963 r. —  He HHme 3HaueHHft, AaHHhix 
b «rioAom eH H H -62».

B ce  BHÄM TexHHHecKoro oöcAymHBaHHH noAB iim H oro cocTaBa 
npoBOAHTCH b oöbeM e nepeuHH o ch ob h h x  onepaun ft (nepBan qacTb 

•'«flOAOmeHHH-71»), KOTOpblft MOmeT Ö biTb  CK0ppeKTHp0B3H BO 
BTopoft nacTH «floA om eH H H » npnMeHHTeAbHo k Kam Aoft m oabah 
noABHmHoro cocTaBa.

B COOTBeTCTBHH C Ha3H3qeHHeM H XapaKTepOM BbinoAHHeMbix 
paöoT  peMOHT noApa3AeAHeTCH Ha KanHTanbHuft KP, npoH3B0AH- 
MUH Ha CneUHaAH3HpOB3HHbIX peMOHTHblX npeAnpHHTHHX, H TeKy- 
iunfl T P , BbinoAHneMbifl b aBTOTpaHcnopTHbix npeAnpHHTHHX hah 
Ha CT3HUHHX TeXHHHeCKOTO OöcAymHBaHHH.

KanHTaAbHbift peMOHT npeAHa3HaueH äah  perAaM enrapoBaHHoro 
BoccTaHOBAeHHH paöoTocnocoÖHOCTH aBTOMOÖHAefl h arperaTOB H 
oöecneueHHH n p oöera  ä o  cA eA y iom ero  KanHTaAbHoro peMOHTa hah 
cnncaHHH He MeHee 80%  o t  HopM äah  h ob u x  aBTOMOÖHAefl h a rp e
raTOB. KanHTaAbHblfl peMOHT OCylUeCTBAHeTCH B COOTBeTCTBHH c 
eAHHOÜ CHCTeMOfl KOHCTpyKTOpCKOfl AOKyMeHTaUHH, npeAyCMOTpeH- 
HOft AeflCTByiOIUHMH CTaHAapTHMH.

KanHTaAbHbift peMOHT arp eraTa  npeAycMaTpHBaeT e ro  noAHyio 
pa3ÖopKy, AeijieKTauHio, BOccTaHOBAeHHe h 3aMeHy AeTaAefl, cöop- 
Ky, peryAHpoBKy h ncnbiTaHHe. CnncaHHe hah BOccTaHOBAeHHe a r 
peraTa  npn AOCTHmeHHH ero  öa30B0fl AeTaAbio npeAeAbHoro c o c t o 
hhhh OCylUeCTBAHeTCH B COOTBeTCTBHH C AeflCTByiOIUHMH eAHHblMH 
TeXHHUeCKHMH yCAOBHHMH Ha CAauy B KanHTaAbHblfl peMOHT H BU- 
A aq y  H3 KanHTaAbHoro peMOHTa aBTOMOÖHAefl, hx arperaTOB h y3- 
AOB.

B «ÜOAom eHHH-71» npHBeACH nepeueHb arperaTOB 3b tom oöhah , 
hx öa30Bbix (KopnycH W x) h ocHOBiibix AeTaAeft. HanpHM ep, äah  
ABHraTeAH h cuenAeHHH öa30B0ft AeTaAbio h b ahctch  öa o k  u hah ha
pob, a OCHOBHUMH AeT3AHMH —  TOAOBKa ÖA0K3, KOACHHaTblfl BaA, 
mbxobhk, pacnpeAeAHTeAbHbift BaA h KapTep cuenAeHHH.

T  a 6 j i H i t a  1

Tnn aBTOMOÖHaeft

riepHOÄHM
HHqecKOro

HHH

TO -1

HOCTb TeX- 
3ÖC7iy>KHBa« 
B KM

T O -2

JlerKOBbie ....................................................................
AßToöycw .................................................................
Tpy30Bbie* h aBTOÖycw Ha öa3e rpy30Bwx aBTO- 

MOÖH.ieft................................................................

*  ÄnH rpy30BblX aBTOMOÖHaeft TopbKOBCKOrO 
HocTb TO -1 cocTaßjiaeT 2000 km, T O -2  — 10 000 ks

3500
2600

2 2 0 0

aBTOsaBOAa
i.

14 000 
13 000

11 0 0 0  

nepHOÄHq-
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KanHTajibHbift peMOHT noABHTKHoro cocTaßa npeflycMaTpHBaeT 
nonHyio e ro  paaöopK y, Ae(jieKTaunio, BOCCTaHOBjieHHe h a h  3aMeHy 
arperaTOB h y3AOB, c6opK y, pery jiapoB K y h HcnbiTaHne.

JlerKOBbie aBTOMOÖHAH h aBTOÖycbi HanpaBAHioTCH b KanHTanb- 
Hbifi peMOHT npn HeoöxoflHMocTH KanHTajibHoro peMOHTa Ky30Ba, 
rpy30Bbie 3b t o m o 6hjih —  npn HeoöxoAHMOCTH KanHTaAbHoro pe- 
MOHTa paMbi, KaÖHHbi, a TaK>Ke He MeHee Tpex A p yrn x  o c h o b h h x  
arperaTOB b a io ö o m  h x  coneTaHHH.

KanHTajIbHHH peMOHT nOJIHOKOMnjieKTHblX rpy30BbIX aBTOMOÖH- 
Aeft b aBTopeMOHTHbix npeAnpHHTHHX CAeAyeT MaKCHMajibHO orpa- 
HHHHBaTb, 3aMeHHH arperaTb i h y3Abi, Tpeöyiom H e KanHTajibHoro 
peMOHTa, HCnpaBHbIMH, B3HTHMH H3 o6opOTHOTO (JlOHÄa. B « r io j io -  
*eH H H -71»  npHBeÄeHa cneAyiom aH  HOMeHKjiaTypa arperaTOB h y3- 
jiob , noÄJie>KamHX KanHTajibHOMy peMOHTy Ha aBTopeMOHTHux 
npeAnpHHTHHX b KanecTBe TOBapHOü npoAyKUHH: ABHraTeAb, boah- 
hoh, TonjiHBHbiii h MacjiHHbift Hacocbi, K apö iopaTop , Hacoc-iJiopcyH- 
Ka, TonjiHBHbiH n a coc  BbicoKoro naBjieHHH, B03ÄyxoHarHeTaTejib, 
BeÄOMbift ä h ck  cuenjieHHsi, KopoÖKa nepeMeHbi nepeAan, KapAaH- 
Hbie Bajibi, nepejiHHH ocb, 33ähhh m oct, penyKTOp 3aAHero MocTa, 
paM a, peccopbi, aMopTH3aTopbi, pyneßoft MexaHH3M, Hacoc rHApo- 
ycHJiHTejiH p y jieß o ro  ynpaßneHHH, pyjießbie tsith , KOMnpeccop, 
KOMnjieKT T0pM03HbIX 6apa6aHOB H KOAOAOK, TOpM03HOH KpaH, 
rjiaBHHe h KOJiecHbie rHApoTopM03Hbie u hah haph , pynHoft TopM03, 
reH epaTop, peJie-peryjisiTop, CTapTep, npepbiBaTejib-pacnpeAejiH - 
Tejib, aKKyMyjiHTopHan öaTapea , cnHAOMeTp, TaxoM eTp, TaKCOMeTp, 
KaÖHHa, onepeHHe, CTeKjiootHCTHTejib, cTeKAonoA'beMHHK, 3hmkh 
ABepeft, cnHHKH h CHAeHbH, n oA ieM H oe ycTpoftcTBO njiaTijiopMbi aB- 
TOMOÖHJIH-CaMOCBajia.

3a cpoK cjiyjKÖbi nojiHOKOMnjieKTHbiö aBTOMOÖHAb noABepraeTCH 
oßbmHO OAHOMy KannTaAbHOMy peMOHTy, He chht3h  KanHTajibHoro 
peMOHTa arperaTOB h y3AOB ä o  h nocne KanHTanbHoro peMOHTa 
aBTOMOÖHAH. K aK  «CKAioneHHe AonycKaeTCH cpeAHHÜ peMOHT 
aBTOMOÖHAH npn SKcnnyarauHH noABHJKHoro cocTaBa b THiKenbix 
ycAOBHHX. O h  npeAycMaTpHBaeT 3aMeHy ABHraTeAH, T p eöy lom ero  
KanHTanbHoro peMOHTa, yrAyÖAeHHyio AHarHocTHKy TexHHnecKoro 
COCTOHHHH aBTOMOÖHAH H OAHOBpeMeHHOe yCTpaHeHHe BbIHBAeHHblX 
npn 3tom  HeHcnpaBHOCTeft arperaTOB c 3aMeHoft hah peMOHTOM Ae- 
Taneft, OKpacKy Ky30Ba h A pyrn e HeoöxoAHMbie paöoTbi, oöecnenH- 
BaiomHe BoccTaHOBAeHHe sn cn n ya t annoh h h x  KanecTB Bcero aBTO
MOÖHAH.

CpeAHHH peMOHT np0H3B0ÄHTCH C nepilOAHIHOCTblO CBbime OÄ- 
n o ro  roA a.

FIpHMepbi HopM n p oöera  (a a h  ueneft HAaHHpoBaHHH) h o b h x  mo- 
AeAeft aBTOMoÖHAefl h hx o ch o b h h x  arperaTOB a o  KanHTanbHoro 
peMOHTa npHBeAeHbi b Taön. 2 (h op m h  MHHHMaAbHbie aah  I KaTe- 
ropHH yCAOBHH 3KCnAyaTan,HH H UeHTpaAbHOH KAHMaTHneCKOH 30- 
h h ) . / (ah  BHOBb BbinycKaeMbix MOAeneft aBTOMoönneft BpeMeHHHe 
n p oöern  a o  KanHTaAbHoro peMOHTa ä o a h ih h  ÖHTb Bbirne 3Hane- 
HHH, npHBeACHHblX B TaÖA. 2 AAH 3BT0M0ÖHAefi 3H3AOTHHHblX 
THnOB H MOAeAeft (yKa3aHHbie HOpMbl yTOHHHlOTCH BO BTopoft na- 
CTH «IloA O IK eH H H »).

HopMu npoöera a o  KanHTaAbHoro peMOHTa aah  MOAeneft aBTO- 
MoÖHAeß h hx o ch o b h h x  arperaTOB BbinycKa ä o  1963 r., npHBe-

A eH H H e  B «riO A O >K eH H H -7 1 », COOTBeTCTByiOT HOpMaM «riOAOHCe- 
h h h -6 2 ».

TeKym Hfi peMOHT, npeÄHa3HaneHHbift ä ah  ycTpaHeHHH otk330b h 
HeHcnpaBHOCTefl, cnocoöcTB yeT BbinoAHeHHio ycTaHOBAeHHHX HopM 
n p oöera  ä o  KanHTaAbHoro peMOHTa npn MHHHMaAbHux npocToax. 
3 t o t  bhä  peMOHTa BunoAHHeTCH npoBeAeHHeM pa3ÖopoHHHX, cne- 
capHbix, cBapoHHbix h ApyrHX paöoT  c 3aMeHofi: y  a rp era ia  — 
OTACAbHbix AeTaAefl, AocTHruiHX npeAeAbHO AonycTHM oro coctoh 
hhh (KpoM e öa30Bbix), y  3b tom oöhah  (npnuena, noAynpHuena) — 
OTAeAbHbix y3A0B h arperaTOB, Tpeöyiom H x TeKym ero hah Kanii- 
TaAbHoro peMOHTa. TeKym H fi peMOHT AoniKeH oöecneqHTb öe30T- 
Ka3Hyio paöoT y  OTpeMOHTnpoBaHHbix arperaTOB h y3A0B äo BTopo- 
ro  TexHHnecKoro oöcnyiKHBaHHH. ^ t o ö h  coxpaTHTb npocTofl no- 
AßHHCHoro cocTaBa, TeKym nfl peMOHT ocyiuecTBAHeTcn npeiiMyme- 
cTBeHHO arperaTHbiM m ctoäom , npn k o top om  HencnpaBHbie hah 
Tpeöyiom H e KanHTaAbHoro peMOHTa arperaTbi h y3Abi 3aMeHHi0TCH 
HCnpaBHbIMH, B3HTMMH H3 OÖOpOTHOTO <}>OHÄa.

KoAHnecTBo oöopoTH bix arperaTOB onpeAeAHeTCH c yneTOM hhc- 
Aa eAHHHU noABHJKHoro cocTaBa, HMeroiUHxcH b aBTOTpaHcnopraoM 
npeAnpHHTHH, MeaxpeMOHTHoro n p oöera  ä o  KanHTaAbHoro peMOH- 
Ta, HHTeHCHBHOCTH SKOIAyaTaUHH, npOÄOAJKHTCAbHOCTH peMOHTa H 
BpeMeHH AOCTaBKH arperaTOB.

KanHTaAbHbifl peMOHT aBTOMoÖHAeß, arperaTOB h y3A0B npoH3- 
BOÄHTCH Ha CneUHaAH3Hp0B3HHbIX peMOHTHHX npeAnpHHTHHX, o6- 
CAyjKHBaioiUHx npnKpenAeHHbie k hhm aBTOTpaHcnoprabie npea- 
npHHTHH. KanHTaAbHbifl peMOHT noAHOKOMnAeKTHoro npnuenHorc 
COCTaBa B 33BHCHMOCTH OT CAOIKHOCTH KOHCTpyKUHH npOH3BOAHT- 
CH Ha CneUHaAH3HpOB3HHbIX peMOHTHblX npeAnpHHTHHX H B Mac- 
TepcKnx TpaHcnopTHbix ynpaBAeHHH hah b aBTOTpaHcnopraui 
npeAnpHHTHHX.

TeXHHneCKOe COCTOHHHe H KOM nAeKTHOCTb nOÄBHJKHOTO C0CT3BI 
h e r o  a rp e ra T O B  n p n  c A a n e  b  K an H T aA bH b ifl peM OHT H a aBTope 

MOHTHbie npeAnpH H TH H  h nprfeM K e H3 peM O H Ta aoah chh  cooTBeTCT 

B 0 B 3 T b  eAHHbIM  TeXHHHeCKHM yCJIOBHHM H a  C A a n y  B KanHTaAbHbli 
peM OHT h B b iA a n y  113 K a n H T a A b H o ro  peM O H Ta aBTO M oÖ H Aefl, a rp e ra  

TOB H y3A 0B .

A b tom oöh a h , HenpnroAHbie no CBoeMy TexHimecKOMy coctohhhh 
k ÄaAbHefiineö SKcnAyaTauHH hah KanHTaAbHOMy peMOHTy h npo 
ineAum e ycTaHOBAeHHbift aMopTH3an,HOHHbiH cpoK, n o A A e *a T  cnHca 
HHio b ycTanoBAeHHOM nopHAKe. ripn 3tom  arperaTbi, y3Abi h AeTa 
ah, roAHbie k AaAbHeflm eM y HcnoAb30B3HHio hah noAAeKam H e Ka 
nHTaAbHOMy peMOHTy, aoah chu  öbiTb onpnxoAOBaHbi aah  nonoa 
HeHHH oöopoT H oro  ijioHÄa aBTOTpaHcnopraoro npeAnpHHTHH hah 
HanpaBAeHbi Ha aBTopeMOHTHbie 3aB0AM aah  nonoAHeHHH peMOHT- 
Horo ^oH Äa.

B «rtoAo>KeHHH-71» AaHbi ocHOBbi opraHH3auHH TexHHnecKoro 
0ÖCAyHCHB3HHH H peMOHTa Ha aBTOTpaHCnOpTHHX npeAnpHHTHHX H 
npHBeAeHbi HopMaTHBbi TpyAoeMKOcTH (b  nen .-nacax) TexHHnecKO- 
ro  oöcAyjKHBaHHH (o A H oro ) h TeKym ero peMOHTa noABHJKHoro co- 
CTaBa aBTOMoÖHAbHoro TpaHcnopTa hobbix MOAeAeft ä ah  I KaTero- 
pHH ycAOBHH SKcnAyaTauHH (npHMepbi AaHbi b TaÖA. 3 ),  a TaK»e 
npOÄOAJKHTeAbHOCTb HaXOHiÄCHHH nOÄBHJKHOrO COCTaBa B TeXHH- 
neCKOM OÖCAyJKHBaHHH H peMOHTe. n P H 3TOM B 33BHCHM0CTH OT

T a ö j i H i t a  2

HopMbi n p oß era  ao  n ep ß o ro  KannTaabHoro peMOHTa b t m c . km

Tnn noaBHiKKoro cocTaBa aBTO-
MoOnaa aBHraTeaa

KOpOÖKH
nepeMeHbi
n epeaaq

KOpOßKH 
pa3aaTOMHoft 

aonoaHHTeab- 
h o A Han 

n o a ieM H o ro  
ycTpoAcTBa 
naaT tfopM u

nepeaH ero
MOCTa
( o ch )

3aflHero
(cp eA H ero )

MOCTa

py/ießoro
ynpaßae-

HHfl

A ereoB b ie  aBTOMoßaaH o c o ß o  M aaoro Kaacca (c  pa6o>iHM oöbeM OM
ÄBHraTeaa a o  1 ,2 ji, cv x h m  BecoM aBTOMoÖHaa a o  850 K r):

3 A 3 - 9 6 5 A ............................................................................ 60 60 60 60 60 60
3 A  3 - 9 6 6 B .................................................................... 75 75 75 75 75 75
3 A 3 - 9 9 6 ............................................................................ 80 80 80 __ 80 80 80

A B T O ß ycu  o coß o  M aaoro Kaacca {aaHHOfl ao  5 m ):
P A < D -9 7 7 A M ................................................................... .... 250 150 150 —. 120 180 180
Y A 3 - 4 5 2 B ..................................................................................................... 150 105 100 100 100 100 150

rp y3 0 B u e  aBTOMoßnaH oßm eTpaH cnopTH O ro na3HaqeHHa: 
o c o ß o  Maaofl rpy30noabeM H O C iH  ( o t  0 ,3  a o  1 t ) :

,M ockbh h -433 ‘ , ,M ockbhm -434* (noaean aq  H a rp y 3 Ka 0 ,5  t )  . . . 85 85 85 __ 85 85 85
o c o ß o  ßoabuioft rpy3onoai>eMHOcTH (8  t  h ß oaee ):

M A 3 -5 0 0 A  (noae3Haa H arpy3Ka 8 t ) ................................................................. 160 160 160 __ 160 160 160
K p A 3 -2 5 7  (noae3Haa H arpyana 12 t ) ................................................................. 135 135 135 135 135 100 100

BHeaopowHbie aBTOMoßnaH-cam o cBaabi*:
B eaÄ 3 -540 , E eaA 3 -540A  (noae3Haa Harpy3Ka 27 t ) ..................................... 100 70 100 100 100 100 100
E eaA 3 -5 4 8 , E eaA 3 -5 4 8 A  (noae3naa  Harpy3Ka 40 t )  ............................. 80 60 80 100 100 100 100

*  H o p m m  n poß era  aaa BHeaopoaiHbix aBTOMoßnaeA-caMocBaaoB OTHOcaTca k  xapaKTepHbiM aaa h h x  ycaoBnaM  3Kcnay:iTniiHii h  n o caeay iou ie ft  KoppeKTHpoBKe 
no  KaTeropHH ycaoBHft BKCnayaTauHH He noaaeJKaT.
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TH na n  K . ia c c a  aBTOM OÖHJin n p o Ä O J i5K H T e jib H O C T b  T e x H H n e c K o r o  o ö -  

c j iy * H B a H H H  h  T e K y in e r o  p eM O H T a  H a  a B T O T p a H c n o p r a o M  n p e a n p H -  

h th h  K O J ieö^eT C H  o t  0,3 ä o  0,6 ä h h  H a  1000 km  n p o ö e r a ,  a K a n H - 

T a j ib H o ro  p eM O H T a  H a  c n e u n a j iH 3 H p oB aH H O M  peM O H TH O M  n p e A n p n -  

BTHH —  O T 18 ÄO  25 Ä H e ft.

T  a ö a n n i

TexHHqecKOe
oöc;iy}KHBaHHe

T e K y -
m:ift

peMOHT 
Ha T P  

1000 KM 
n p o ö e -  

ra
EO TO -1 TO -2

0,3 2,4 9,7 2 ,8

0,5 4,4 16,7 5,0

0 ,2 2 ,2 7,2 2 ,8

2,5 16,4 76,9 42,0

Tnn KOÄBHjKHoro cociaßa

ÄerKoßb ie aBTOMOÖHaH o c o ö o  Maaoro 
Kjiacca (paöoHHM  oöbeMOM aBHraTeaa ao 
1,2 a h cyxHM BecoM  aBTOMOÖHaa ao
850 a r) ...............................................................

ABTOöycbi ocoöo Maaoro Kaacca (aaH-
Hoft ao 5 m ) ....................................................

rpy30Bbie aBTOMOÖHaH oömeTpaucnopT- 
Horo Ha3HaqeHHH, ocoöo Maaoö rp y3 0 - 
noaieMHOCTH c noae3H ofl H arpy3-
koö 0,5 t  ........................................................

BHeaopoiKHbie aBTOMOÖHan-caMocBaabi 
c noaesHOft Harpy3Koft 40 t  .........................

B  «TIOJIOlKeHHH-71» ÄaHa CHCTeMa KOppeKTHpOBaHHH HOpMaTH- 
BOB TeXHHHeCKOTO OÖCÄyJKHBaHHH H peMOHTa nOÄBHJKHOrO COCTaBa 
c noMouibio K0 9 fp([)HnnenTOB K  b 33bhchm octh o t  c jieAyto iunx 
(jiäKTopoB: KaTeropHH ycAOBnft SKcnAyaTauHH Ki  (T a 6ä. 4 h 5), 
inna h MOÄHt}mKaii.HH noÄnn>KHoro cocTaBa h opraHH3au,HH e ro  
paöoTbi K 2 (Ta6 ji. 6 ) ,  npHpoÄHO-KÄHMaTHnecKnx ycAOBHH K 3 
(Ta6a. 7 ),  n p oöera  c Hanaaa 9KcnjiyaTau,HH K t  ( t s ö ä .  8 ) ,  pa3Me- 
pOB aBTOTpaHCnOpTHblX npeÄnpHHTHH K s -

HcXOÄHblft K03(j)<()HUHeHT KOppeKTHpOBaHHH A = 1  npHHHMaeTCH 
aah  I KaTeropHH ycAOBHH SKcnAyaTauHH, öa30Bbix MOÄeJieft aBTO- 
Moönjieft, ueHTpajibHoö npnpoÄHO-KÄHMaTHHecKofi 30Hbi, n p oöera  
c Hanana sKcnnyaTauHH, paBHoro 50— 75%  o t  n p oöera  ä o  nepßo- 
ro KanHTajibHoro peMOHTa, aBTOTpaHcnopTHbix npeAnpHHTHÖ, HMe- 
iouihx b cBoeM cocTaße 150— 300 eÄHHHU noÄBHJKHoro cocTaBa.

Pe3yÄbTHpyK)mHH K03(j)(j>HUHeHT KOppeKTHpOBaHHH K  HOpMaTH- 
bob nonyxaeTCH nepeMiio/KCHHCM oTÄe.m.Hbix K03(|>c^HUHeHT0B: ääh  
nepnoÄHHHOcTH TO —  Kü  MeacpeMOHTHoro n p o ö e r a *  —  A i X ^ X  
X A 3; TpyÄoeMKocTH T O — K 2X K 5, TpyÄoeMKOCTH T P  —  A i X ^ X
X A 3X Ä 4X -A 5.

1 P e 3 y jib T H p y io m H il KoocpcpHuneHT KOppeKTHpOBaHHH n p o ö e r a  
p,o K a n H T a jib H oro  peM OHTa flOjinceH cocTaBH H Tb He M eH ee 0,5.

T a ö j i n u a  5

KaTeropHH yc./iOBHft 
SKciwyaTauHH

K09<3)<t)HUHeHT K 1

riepHO^HMHOCTb
T O

yAejibHaa t p v a o - 
eMKOCTb T P

HopMbi Me>K- 
peMOHTHOrO 

npoöera

I 1 ,0 1 ,0 1 ,0
I I 0 , 8 1 ,2 0 , 8

I I I 0 , 6 1,5 0 , 6

T  a ö ji h n a 6

Tnn h MO^H(})HKanHfl noABH wnoro cocTaBa

K09(j)(J)Hl

T p y a o -
eMKOCTb

T O  h T P

IHeHT

HopMbi
>ie>upe-

MOHTHOrO
n poöera

CpiiejTbHbie u i r a q H ...........................................................
A b tom oöh jih  c oähhm npHuenoM .........................
A b tom oöh jih  c ÄByMH n p n u en a M H ..................................
CneUHa^H3Hp(^HHblH  nOABHJKHOfi COCTaB B 38BH-
CHMOCTH OT CJIOTKHOCTH OÖOpyÄOBaHHfl.........................
ABTOMOÖHJlH-CaMOCBa^bl......................................................
ABTOMOÖHJIH-caMOCBajIbl C OÄHHM npnuenoM  HJIH

npn  paöoTe Ha k op o tk h x  n jienax (a o  5 km) . . . 
ÄBTOMOÖHJiH-caMOCBa^bi c AßyMfl npnuenaMH . . . .  
ABTOMOÖHaH BbICOKOH npOXOAHMOCTH*.........................

*  JJjUI aBTOMOÖHaeft BblCOKOft npOXOAHMOCTH 3a 
HHMaioTCfl aBTOMOÖHaH, HMeiomHe aBHraieab OAHHan 
H KOHCTpyKUHH.

1 ,1 0
1.15 
1 ,2 0

1 , 1 0 - 1 ,2 0
1.15

1 ,2 0
1.25
1.25

öa30Byto m 
o b o to  paöoH

0,95
0,90
0,85

0,85

0,80
0,75

ojjeab npH- 
e ro  oöi>eMa

T a ö a n u a  7

30HbI H paftOHbl CTpaHbi

K09(J)(f>H

y^eabH aji 
TpyaoeM - 
KOCTb T P

UHeHT

H opM bi
Meacpe-

MOHTHOrO
n poöera

UeHTpaabHafl 30Ha ........................................................
riycTbiHHO-necqaHbie h BbicOKoropHbie paftoHM . .
3 ohü x o a o jH o ro  K a H M a T a ..................................................
KpaftHHft CeBep .......................................................................

1 ,0

1 ,1
1 ,2

1,4

1 ,0

0,9
0 , 8
0,7

T a ö j i n u a  4 T  a ö ji h  u a 8

V

O s  «
«- CD H 
£ °  «  
m 65 >>

c

THnnqHbie rp yn n u  ycaoBHft paöoTbi aBTOMOÖHaa

CB
«X -
<j g
^  s*5  o  u
5  «  ® 
" S o
H  x  e(

I 1. ABTOMoÖnabHbie a o p o rn  c ac$aabToöeTOHHbiM, u e -  
MeHTOÖeTOHHblM H npHpaBHeHHbIMH K HHM nOKpblTHflMH 3a 
npeaeaaMH npH ropoa jio ft s o h u

2.ABTOMOÖHabHbie A oporn  c  acifaabTOöeTOHHbiM, u e- 
MeHTOÖeTOHHblM H npHpaBHeHHbIMH K HHM nOKpblTHflMH B
npHropOAHOft 3one, yanubi HeöoabuiHX ropOAOB (c  Haceae- 
HHeM ä o  100 Tbic. ÄH Teaeft)

I ,  I ! ,  
I I I

1 , 11, 
I I I

I I

3. ABTOMoÖnabHbie A o p o rn  c acifaabTOöeTOHHbiM, u e -  
MPHTOÖeTOHHblM H npHp6BH6HHbIMH K HHM nOKpblTHflMH B 
rOpHOft MeCTHOCTH

4. yanub i öoabuiHX ropOAOB
5. ABTOMOÖHabHbie AOporH c meöenoHHbiM Han rpaBHft-

HblM nOKpblTHeM
6. ABTOMOÖHabHbie rpyHTOBbie npo^HaHpOBanHbie h ae- 

COB03Hbie ÄOpOTH

I, I I ,  
I I I

IV ,  V  
V

I I I

•  KaT 
TOMOÖHa 
COCTOflHP

7. ABTOMOÖHabHbie ÄOpOTH C meÖeHOHHbIM HÄH rpaBHft- 
HblM nOKpblTHeM B TOpHOft MeCTHOCTH

8. Henpo^HanpOBaHHbie ÄOporn h CTepHfl
9. K apbepb i, KOTioßaubi h BpeMemibie noÄ^eSÄHHe nyTH

eropHfl ycaoBHft 9KcnayaTauHH xapaKTepH3yeT ycaoB H « paöc 
a Ha ÄO porax, t . e . TeXHHqecKyio xapaKTepHCTHKy ÄOporw, 
e  nOKpblTHfl, a TaKMCe HHTeHCHBHOCTb ÄBHTKeHHfl.

IV , V

Tbl aB- 
THII H

K03(])<J)HUHeHT K t

r ip o ö e r  b äojibx o t  n p oöera  ao  KannTa/iu ioro 
peMOHTa yae.ibHaa npOCTOft

TpyaoeM - B T O  H
KOCTb T P peMOHTe

Ä o  0 ,2 5 .............................................................................. 0,3 0,7
0 ,25-0 ,50  .......................................................................... 0,7 0,7
0,50 -0 ,7 5  . ...................................................................... 1 ,0 1 ,0
0 ,75-1 ,00  .......................................................................... 1 ,2 1 ,2
1,00-1,25 .......................................................................... 1,3 1,4
1,25 1,50 .......................................................................... 1,4 1.4
1 ,50-1,75 .......................................................................... 1 .6 1,4
1 ,7 5 - 2 ,0 .......................................................................... 2 ,0 1,4
CBbirne 2 , 0 ...................................................................... 2,5 1,4

C yneTOM npnBeÄeHHbix MaTepHanoB A an u  npHMepu Bbiöopa h 
KOppeKTHpOBaHHH HopMaraBOB TexHHnecKoro oöcjiyjKHBaHHH h p e 
MOHTa.

B npHÄOJKeHHHx k n ep B o ft nacra «n o J io iK e H H H -7 1 » npH BeÄeH b i: 
npH M epH oe co A ep iK a H n e  B T op o ft nacra «F Io jioJK eH H H », npHMepHuft 
n ep en eH b  a rperaTO B , y3AOB h A e T a jie n , T ex ira n ecK o e  cocTOHHHe ko- 
T op b ix  o öecn en H B a eT  öe3onacH O C Tb ÄBHHceHHH, n pH M epu b ie  n ep en - 
HH OCHOBHblX OnepaUHH T exH H n ecK oro  OÖCJiyJKHBaHHH aBTOMOÖHÄeft 
h  n p n u en H o ro  co cT a B a , K O H Tp ojibH o-Ä narH ocT H necK ne p a ö o T b i, bm- 
nOÄHneM bie Ha n o c T y  n os jieM eH T H oö  (y rA yÖ A e H H o ft ) ÄnarHOCTHKH 
n e p e u  TO-2, npnM epH bift n ep en eH b  B03MO/KHbix p a ö o T  conyTC T B y- 
io m e r o  peM OHTa aB TO M oön jien , peK O M en uyeM b ix  ä ä h  BKjnoneHHH b 
o ö b e M  TO-2, a TaK ace HopM aTHBbi ä ä h  noASHHCHOro c o cT a B a  mo- 
Ä e Ä e ö  B w n ycK a  a o  1963 r.
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C T a 6 H j i H 3 d T o p b i  n o n e p e M H O M  yc to k h m b o c tm  T p a H c n o p T H b i x  c p e A C T B  

c 6anaHCMpHOH noABecKoä
f l -p  TexH. HayK B. B. rO J lb fl, r. B. EPOMBEPr

M O C K O B C K H H  a B TO H e x a H H M e C K M M  M H C T H T y T , M b lT H tU H H C K H H  M a LU M H O C Tp O H TG / lb H blH  3aBO fl

OZJ.HHM H3 n iaB H U x cpeACTB noBumeiiHH ycTO&HHBOcra 
TpanonopTHbix cp eA cra  h bah io tch  cTaÖHAH3aT0pu nonepen- 

hoü yCTOftHHBOCTH. CTaÖHAH3aTop H anöoaee pacnpocTpaHeHHoro 
THna npeACTaBJineT coöo ft CTepxieHb, «o T o p u ii ,  3aKpyqHBancb, 
npennTCTByeT nonepeqHbiM HaKAOHaM (K peH y) noApeccopeHHoft 
M accu  TpaHcnopTHoro cpeACTBa h He npenaTCToyer ee  BepraKaab- 
HUM HAH npOÄOAbHbIM KOAeÖaHHHM. HcnblTaHHH nOKa3bIBaiOT, HTO 
npH HaAHHHH CTa6HAH3aTOpOB CyilieCTBeHHO yMeHbUIäeTCH KpeH 
TpaHcnopTHbix cpeACTB.

^KeCTKOCTb OÖblHHOrO TOpCHOHHOTO CTa6HAH3aTOpa OrpaHHHH- 
BaeTCH TeMH AorionuHTenbubiMH Harpy3KaMH, KOTopwe nepeaaiOT- 
ch qepe3 CTa6nAH3aTop Ha H ecym yio CHCTeMy npn oah octop oh h cm  
nepeMemeHHH o ä h o to  H3 xon ec  (o ö h h h o  CTaÖHAH3aTop yMeHb- 
rnaeT nonepeqHbiH KpeH Ha 20— 40% ). KpoMe tcj(o , npn pa3Hoft 
BeAHHHHe nepeMemeHHH KOAec, HanpHMep, b cayn ae oä h oc top oh - 
H ero pacnoAOJKeHHH HepoBHOCTeft, iKecraocTb noABecKH npn Ha- 
AHHHH CT3ÖHAH3aT0p0B yBeAHnHBaeTCH. IlpH  3TOM noBbiinaeTCH 
nacTOTa non epen n u x  KoaeöaHHH noApeccopeHHoft M accu  h yxyA - 
m aeTca naaBHOCTb xoA a  aBTOMOÖHAH.

TaKHM oöpa30M , oÖunHuft TopcnoHHuft CTaÖHAH3aTop yayn - 
m aeT nonepenHyio ycTOÜnHBOCTb Tp aH cn op raoro  cpeACTBa, o rpa - 
HHHHBasi nonepenHbie xpeHU xy30Ba h b t o  » e  BpeMH yxyA u iaeT  
naaBHOCTb xoA a , ycHAHBan B03AeficTBHe Ha H ecym yio CHCTeMy 
npn pa3Hbix no 3Haxy hah BeaHnmie nepeMemeHHnx x oa ec  h no- 
Bum an nacTOTy nonepenHbix KoaeöaHHii. 3 t o  orpaHiinHBaeT BeaH- 
HHHy HieCTKOCTH CTaÖHAH3aTOpa.

K a x  H3BecTHO, npeHMymecTBOM öaaaHCHpHoii noAßecKH no  cpaB
HeHHio c  oöbW Hoii HBAHeTCH npHMepHO BABoe MeHbmee nepeM e- 
meHHe Ky30Ba npn ABiuKeHim o äh o to  KOAeca nepe3 HepoBHOCTb 
no  cpaBHeHHio c nepeMemeHHeM npn noABecxe o äh o to  M ocra. 
TaKHM oöpa30M , npn xop om eft «n p H cnocaöaH B aeM ocra » Koaec 
k  HepoBHOCTHM AoporH  öaaaHCHpHaH noABecKa oÖecneqHBaeT no- 
BuiueHHyio naaBHOCTb xoA a  aBTOMOÖHAH. /J,pyroH ocoöeHHOCTbio 
öaaaHCHpHÖft noAßecKH HBAHeTCH ee «H yaeB aa  mecTKOCTb», k o to - 
p y io  HeKOTopue aBTOpu [1 ] cnHTaiOT HeaocTaTKOM, npHBOAHiAHM 
k  nacTUM yaapaM  b orpaHHnHTeaH npn HeAOCTaTOnHOM 3anace 
AHHaMHnecKoro x o a a  noaBecKH.

B CBH3H CO CK33aHHUM, BBeAeHHe pa3AeAbHbIX CT3ÖHAH3aT0p0B 
a ah  K a jKAoö och  TeaeiKKH c öaaaHCHpHOH noABecKoii, Ka3a- 
a ocb  öbi, HBAHeTCH JKeaaTeabHbiM, TaK Kax pa3AeabHue CTaönaH- 
3aTopu  orpaHHMHBaioT CBoöoAy nepeMemeHHH oce ii TeaeiKKH.

Ha30BeM ycaoBHO TaKyio cxeM y CTaÖHAH3an.HH nepBoft. Tlpn- 
MepoM TaKoii KOHCTpyKUHH CTaÖHAH3aTopa nonepenHoft ycToftnn- 
BOCTH aBTOMOÖHAH C ÖaaaHCHpHOH HOABeCKOH ÄByXOCHOH TeaeiKKH 
M oaieT cayiKHTb CTaÖHAH33Top noAynpH iiena YpaabC K oro aBTO- 
3aBoaa. 3 t o t  cTaÖHAH3aTop noKa3aH cxeM aranH o Ha pnc. 1. 
KaxcAan ocb  TeaeiKKH AßyMH THraMH 1 mapHnpHO coeaHHeHa 
c punaraM H 2 nonepenH oro TopcnoHa 3, ycTaHOBaeHHOro Ha paMe
3BT0M0ÖHAH. KaJKAUÜ H3 3THX TOpCHOHOB AeÜCTByeT KaK OÖbW- 
Hblft CT3ÖHAH3aTOp ÄAH OAHHapHOH OCHI npH Hae3Ae KaKOTO-AHÖO 
H3 K oaec  o ä h o to  öop Ta  Ha BUCTyn hah BnaAHHy ropcHOH, 3aKpy- 
MHBaHCb, npenHTCTByeT nonepenHOMy KpeHy 3b tom oöhah , yBean- 
HHBan y ra oB y io  »e cT K o cT h  noAßecKH. F lpn OAHOBpeMeHHOM n ep e
MemeHHH K oaec OAHoii och  BBepx hah bhh3 cTaÖHAH3aiop He pa- 
öoTaeT, cb oöoa h o  npoBopaqHBancb b on op a x . Kax ym e OTMena- 
AOCb, «npHCnOCaÖAHBaeMOCTb» K HepoBHOCTHM AOpOTH H naaB 
HOCTb x o a a  aBTOMoÖHAH c ÖaaaHCHpHoii noABecKoii TeaexiKH, 
CHaöjKeHHoß TaKHM cTaÖHAH3aTopoM, yxyAmaeTCH.

Cym ecTByeT  MHeHne, h to  ö o a ee  Baxm oft hbahctch  cnocoÖHOCTb 
ÖaaaHCHpHoii noaBecKH npHcnocaÖAHBaTbcn k hcpobhocthm  no- 
aoTHa AoporH  h noBbimeHHan naaBHOCTb xoa a . 3 thm  ycaoBHHM 
öoabm e OTBenaeT Taxah  cxeM a cTaÖHAH33Topa nonepenHoft 
ycTOÜMHBOCTH aah  aBTOMOÖHaeft c öaaaHCHpHoft noABecKoii, npn 
KOTopoft ToabKo OAHOBpeMeHHoe nepeMemeHHe Koaec o ä h o to  
ö o p ia  b OAHHaKOBOM HanpaBAeHHH, t .  e. nonepenHbift KpeH, bu- 
3bmaeT yBeaHneHHe yraoB o ft »ecTK O cTH  noaBecKH. f lp n  stom  
«n p H cn ocaöa iiB aeM ocT b » TeaemKH k HepoBHOCTHM noaoTHa ao- 
porH npn HaaaeiKam eM  Bbiöope KHHeMaTHKH CTaöHAH3aTopa He 
yxyam aeTCH .

Ha30BeM ycaoBHO TaKyio cxeM y CTaöiiAHSaiiHH BTopoft. TaKHM 
CTaÖHAH33T0p0M AAH 3BT0M0ÖHAH C ÖaaaHCHpHOÜ nOABecKOÜ

AByxocHOft TeaeiKKH, BbinoaHeHHUM n o  BTopoft cxeMe, MoweT 
ca y *H T b  CTaÖHAH3aTop nonepenHoii ycTOÜHHBOCTH aBTOMoöaab- 
h o to  KpaHa KaMumHHCKoro KpaHOBoro 3aBoaa (pnc. 2). Oöe och 
c KaiKAoro öopTa mapHHpHO coeaHHeHu BepTHKaabHbiMH TH ra
MH 1 C npOAOAbHUMH Ö3AK3MH 2, KOTOpbie fflapHHpHO COeAHHeHbl 
b cpeAHeft CBoeft n acra  THraMH 3 c punaraM H 4 nonepenHoro 
TopcnoHa 5, yxpenaeH H oro Ha paM e aBTOMOÖHAH. Tlpn oAHOßpe- 
MeHHOM nepeMemeHHH K oaec o ä h o to  öopTa  b oahh3kobom  HanpaB-

aeHHH, t .  e. npn nonepennoM  KpeHe 3b tom oöhah , BepraKaxbHMe 
THTH 1 H 3 H npOAOAbHUe Ö3AKH 2 B03AeHCTByi0T Ha punara 
TopcnoHa, 3aKpynHBaH ero . Tlpn stom  y raoB a a  JKecTKOCTb noa- 
BecKH B03pacTaeT h ee conporaBaeHHe KpeHy yBeaHnHBaeTCH. 
B t o  >Ke BpeMH npn nepeMemeHHH ToabKo o ä h o to  Koaeca hah 
pa3HOHMeHHUx nepeM emeHHnx o ö o h x  Koaec o ä h o to  ÖopTa Top- 
CHOH CTaÖHAH33T0pa MOJKeT OCTHBaTbCH B Ö63AeftcTBHH ÖAaTOAapH 
cooTBeTcrayiom HM  oöpa30M noAoöpaHHoii reoMeTpHH wexaHH3Ma.

TaKHM oöpa30M , «npnonocaÖAHBaeM ocTb» noAßecKH k  HepoB- 
HOCTHM AOpOTH C yCTaHOBKOÜ TaKOTO CTaÖHAH3aT0pa He Hapy- 
rnaeTCH.

Tax >Ke no BTopoft cxeM e BbinoaHeH THApaBAHnecKHü CTaÖHAH- 
3aTop, 3amHmeHHbift uibcackhm naTeHTOM JT» 174445. Meamy 
KoaecaMH T ea e *K H  h paM oii ycTaHOBaeHbi thapohhahh apu  I, 
coeAHHeHHue M em Ay coöo ft TpyöonpoBOAaMH, KaK noKa3aHo Ha 
PHC. 3. B THApOCHCTeMy BKAIOHeHU ABa THApOnHeBMaTHHeCKHX 
saeMeHTa 2, npeAHa3naneHiibix a ah  npHHHraa H3anmKa jkhakoc- 
th , He noM em aiom eiicH  b HaanopuiHeBOM npocTpaHCTBe, nacm 
KOTOpOTO 33HHT3 mTOKOM.

n p H  OAHOBpeMeHHOM ABH»eHHH OÖOHX KOAeC OÄHOTO ÖopTa 
b OAHHaKOBOM HanpaBaeHHH ( t .  e. npn KpeHe) BbiTecHeHHan H3 
cooraeTCTByiom eii n apu  th äP oa h ah h a p ob  ik h äk octb  nocTynaeT 
B THApOAHAHHApbl npOTHBOnOAOJKHOÜ CTOpOHbl. IlpH  3T0M HX 
nopniHH nepeMemaioTCH b Ty xce CTopoHy, h to  h nopniHH nepBOii 
n apu  THApouHAHHApoB, npenHTCTByn KpeHy 3b tom oöhah . Bo Bpe
MH ABHiKeHHH Koaec o ä h o to  ÖopTa b pa3Hbix HanpaBaeHHHx
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jKHÄKOCTb nepeTeKaeT H3 o ä h o to  rHÄpouH.iHH/ipa b A pyron  
(t o t o  5Ke ß o p T a ) ,  npn stom  conpoTHBjieiiHe nepeMemeHHio xoa ec  
He yBejiHBHBaeTca.

M o * e T  öbiTb npeflAOixeHa TpeTbn cxeM a cTa6HAH3au,HH none- 
peqHoft ycTOHHHBOCTH, npn KOTopoft eTaÖHAH3aTop Ä on ycxaeT  He- 
KOTOpblB CBOÖOÄHblfi XOÄ nOÄBeCXH. KpeH aBTOMOÖHAH C T3KHM 
cTaöHJiH3aTopoM Ha H e ö o a b u io fl y ro a  (MeHbiunfi xpHTHaecxoro, 
npn KOTopoM TpaucnopTHoe cpeflCTBo em e He TepaeT nonepeaHyro 
ycTOHHHBOCTb) He Bbi3biBaeT yBeaHqenHH yrAOBoft ix e cT x oc™

P h c . 3

AHHÄpOB OÄHOrO ß op T a  BblTeCHHeTCH B nOJIOCTH Haß, OCHOBHbIMH 
HOpmHHMH UHAHHÄpOB HpOTHBOnOAOIXHOrO ÖOpTa. FIoCKOJlbKy 
aa cT b  o6 i>eM a s th x  noAOCTeft 3aHHTa HiTOxaMH, nopm H H  b s th x  
UHJiHHiapax 6 y A y T  nepeM em aTbC H  c  ö o A w u e ft  C K opocTb io , ueM 
nopm H H  T o ro  ö o p T a , Ha x o T o p u ft  nponcxoAHT xp eH  T p a H cn o p r-  
H o ro  cp e a c T B a , h b r y  jk s  C TopoH y, b p e3 y jib T a T e  u e r o  y r a o B a a

IKWBeCKH. B TO >KS BpeMH TaXoft CTa6HJIH3aTOp npH ÄOCTHJKeHHH 
3aAaHHoro 3HaaeHHH y rn a  xpeHa 3b tom o6h jih  paöoTaeT  c B03- 
pacraximeft atjxJiexTHBHOCTbX). Taxoft CTaöHAH3aTop (pnc. 4) 
COCTOHT H3 pa3MeiUeHHbIX MOKAy HOApeCCOpeHHblMH H HeOIOÄpeC- 
COpeHHblMH MaCTHMH aBTOMOÖHAH UHAHHÄpOB 1, B XaiXÄOM H3 
KOTOpblX HMeeTCH OCHOBHOH HOpmeHb 2 CO mTOXOM 3 H ÄOnOA- 
HHTeabHbiH nnaBaromHH nopm eHb 4. IlpocTpaHCTBo M eam y ochob- 
HblM H ÄOnOAHHTeAbHbIM nOpiHHHMH 3anOAHeHO B03AyX0M H 
nocTOHHHo coeAHHeHO c aTMoc4>epoä aepe3 xaH aa b ochobhom  
nopuiHe h e ro  m Toxe. T Ioa oc th  Haß  ochobhhm h h o o a  ÄonoAHH- 
TeAbHblMH nOpmHHMH UHAHHAPOB 3anOAHeHU IXHÄKOCTbX) H coeÄH- 
HeHbi Me>KÄy coßoft Tax, xa x  noxa3aH o Ha pnc. 4.

n PH He3HaHHTeAbHbix nepeMemeHHHx xonec, Bbi3biBaromHx He- 
ßo.ibmoH y ro u  xpeHa T p aH cn op raoro  cpeACTBa, -MeHbuiHH xpHTH- 
qecxoro, nopmHH 2 b UHAHHApax 1 ÄBHixyTCH cb oöoä h o , 6e3 
conpoTHBneHHH Ö AaroÄapn Bbixo fly  B03Ayxa H3 Me>xnopmHeBoro 
npocTpaHCTBa n o  xaH an y b m Toxe 3 nopmHH 2 b aTMOccjiepy. 
no ÄOCTH>xeHHH xpHTHHecxoro 3HaneHHH y rn a  nonepeuHoro x p e 
H a  ocHOBHHe nopmHH 2 b x o ä h t  b conpHxocHOBeHHe c äohoahh- 
TeabHMMH. npH ÄanbHeftmeM hx cobm ccthom  äbh jkchhh
JKHÄKOCTb H3 UOAOCTeft HOÄ AOHOAHHTeAbHblMH UOpUIHHMH UH-

JKeCTXOCTb nOÄBeeXH p e3 «0  B03paCTeT H ep0H30ÜÄeT BbipaBHH- 
B3HHe aBTOMOÖHAH. CTa6HAH3aUHH nOnepeHHOH yCTOÖHHBOCTH 
no 3 toh  cx en e  nponcxoAHT c H apacraiom eft HHTeHCHBHOCTbX) 
b HaHÖonee onacHoft 30He. B t o  » e  BpeMH Taxoft CTaÖHAHaaTop 
coxpaHHeT TpeßyeM yx) nnaBHocTb xoA a  3btom o6hah npn ÄBHixe- 
HHH CO 3HaHHTeAbH0H CXOpOCTbK) HO HeÖOAblHHM HepOBHOCTHM.

FlepeHHCAeHHbie npHMepu He HcnepnbiBaxrr Bcero MHorooöpa- 
3hh KOHCTpyxTHBHbix peiueHHÖ cTa6HAH3aTopoB noneperaoft 
yCTOH'IHBOCTH, OÄHaXO OHH HBAHKDTCH HaHÖOAee xapaxTepHbiMH 
h MoryT Hcn0Ab30BaTbCH xax  ocHOBa äah  AanbHeftmero coßep- 
meHCTBOBaHHH CTa6HAH3aTOpOB nonepeHHOH yCTOftUHBOCTH 
TpaHcnopTHbix cpeACTB c öaAaHCHpHoft noÄBecxoft ÄßyxocHbix 
TeAe5xex.
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OBEPUIEHCTBOBAHHE 3epxan  3aflHero BHfla, Bbi3BaHHoe 
^  HeoÖxoflHMocTbro yAyxmeHHH oÖ3opHOCTH, HMeeT u,enb pacm n- 
PHTb npOCTpaHCTBO 0Ö30pa, COXpaHHB OnTHMaAbHbie ÄAH HaÖAXIÄa- 
TeAH pa3Mepbi OTpaixeHHbix oö iexT O B  h  yMeHbmHTb «3aTeHeHne» 
3epxaAaMH och o b h h x  yqacTXOB noAH nepeflHeft o630Phocth .

IlpOCTpaHCTBO 0Ö 30pa  M01KH0 paCm npH Tb, yBeAHHHB n A O m aflb  
O Tpa jxax im eft n o B e p x H o c ™  hah npHMeHHB B H n y x A o e  3 ep xa A o .

PaccTOHHHe o t  rA 3 3  BOflHTeAH ä o  3 e p x a A a  o x a 3 H B a e T  M eH bm ee 
BAHHHHe Ha BeAHHHHy nOAH OÖ30pa npH n0Ab30B3HHH BHnyXAbIM  
3epxaAOM, qeM  n pn  noAb30B3HHH haocxhm . JXna oöecneqeH H H  y r n a  
o03opa 2 0 °  n p n  OTBAeaeHHOft o p aeH T a iiH H  3 e p x a A a  onTHM aAbHbiM 
HBAHeTCH p a Ä H y e  XpHBH3HbI 1 25 0  MM.

C H03HU.HH H H *eH epa o t  xoHCTpyxTHBHbix napaM eTpoB 3epxaA 
3aÄHero b h ä b , h x  B3aH M H oro p a cn oA om en H H  h opneH Ta iiH H  b 
DpocrpancTBe 3ä b h c h t  c o B o x y n H o c rb  HH(J>opMauHH h o ah  o 6 3 o p a .

BpeMH.noHcxa h BpeMH hphhhthh  pemeHHH BOÄHTeAeM. K a x  noxa- 
33AH B CBOHX SXCnepHMeHTaAbHblX HCCAeÄOBaHHHX n . BaABapeH 
h Z I * .  M h u joh , npn napaBH3yaAbiioM pa3MemeHHH 3epxaAa npo- 
rpaM.MHpyeTCH cx a q ox  B3opa boäh tca h  nepeÄ  nepeneceHHeM b3tah- 
Äa Ha 3epxaAO, a ecAH BOflHTeAb ä o  s t o t o  He b h ä h t 3epxaAa, t o  
oh pacxoÄ yeT  ÄonoAHHTeAbHoe BpeMH Ha noncx. M e iK Ä y  TeM o t -  
neceHHe 3epxaAa CAHmxoM BnepeÄ BeÄeT x TOMy, h to  Ha (})OHe.HH- 
TeHCHBHoro ÄBHixeHHH TpeßyeTCH öoA bm e BpeMeHH, m toöh  cocpe- 
ÄOTOHHTb BHHMaHHe, OCMbICAHTb OTpaACeHHyK) HHtjlOpMaUHKI H npH- 
HHTb pemeHHe.

CymecTByrouiHe pexoM eHÄaunn no opraHH3aiiHH oö3opH0CTH h 
ycAOBHH oaeHOMHbix TecTOB äah  3epxaA  3aÄHero BHfla B OCHOBHOM 
HcnoAb3yxiT npHHHHn: o6ecneqHTb c MecTa b o ä h tca h  y ro n  o63opa 
ÖHHOxyAnpHbiM 3peHHeM 3aÄaHHoro yqacT xa  AoporH , H axoflam ero- 
ch Ha onpefleneiiHOM paccTOHHHH o t  cpeacTBa TpaH cnopra.
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HanpHM ep, 4>eÄepajibHbiH craH aapT CLUA (F M U S S )N F l l l  c ra -
BHT B KaneCTBe HenpeMeHHOrO yCAOBHH B03M0JKH0CTb BHÄeHHH He- 
pe3 BHyTpeHHee 3epKaao 3aaH ero BHAa ynacTKa Ä op o ra  c3aAK 
b o a h t c a h ,  ÖAHJKaftiuaH rpam iu a  KOToporo o t c t o h t  o t  3aAHero 6y- 
(ßepa Ha paccTOHHHe He ö o a e e  61 m. EoKOBoe orpaHHHeHHe y r a a  
ÖHHOKyjiapHoro 3peHHa paBHO 20°. HecaoJKHue BUHHcaeHHH nona- 
3UBaiOT, HTO npH 0Ö30pH0CTH, OTBeHaiOIUeft 3THM peKOMeHaauHHM, 
BojurreJib He c m o jk c t  BHAeTb yKa3aTeaeft noBopoTa, ycTaHOßaeH- 
Hbix Ha B ucoTe 0,4 m, h ÄBHJKymerocH C3aan aBTOMOÖHaH y jK e ua 
paccTOBHHH ÖAHJKe 45 m.

B oTHomeHHH BHeuiHHx 3epKaa 3aÄHero BHAa cra H a a p T np e A y- 
cMaTpHBaeT caeÄyK>m.He TpeöoBaHHH. C MecTa b o a h t c a h  aoaJKHa 
inpocMaTpHBaTbca 30Ha, b xo To p yio  BüHCUBaeTCH TpeyroabHbiw 
3Kp3H UIHpHHOft 2,44 M (O T nAOCKOCTH, KaCaTeAbHOft K Ky30By B 
ero Hanöoaee mnpoKOM M ecTe), o tc to h iu h ü  Ha 10,7 m o t  rpaHHUbn 
HaH6oabm ero b o 3 m o jk h o to  CMemeHHH raa3 b o a h t c a h  Ha3aa.

Flpn Bceft CBoeft noaojKHTeAbHoft poan aaniibie peKOMeHAamm, 
HBaaHCb OTBaeneHHbiMH, He yHHTbmaiOT xapaKTepncTHK aopoJKHoft 
cpeAbi, H3MeHHHBOCTH nonepeuHoro h inpoÄoabHoro npoißHAH aopo- 
TH, OCOÖeHHOCTH ÄBHJKeHHH, KOTAa npH OÖTOHe OÖT>eKTbI, BblXOÄ»- 
mne Ha noaocy MeHbmero paauyca, Hcne3aiOT H3 u o a h  3peHHH b o -  
ÄHTeaH, HaÖAtoaaiomero uepe3 HapyjKHoe 3epKaao 3aAuero BHAa. 
3 t H  OÖBCKTbl MoryT CMemaTbCH OTHOCHTeabHO TOHKH CXOÄa H 
cKpbiBaTbCH Ha HeonpeaeaeHHoe BpeMH 3a onepTaHHHMH BeaoMoro 
aBTOMOÖHaH.

FIohck onTHMaabHHx pemeHHH n o  opraHH3auHH 3aaHeft 0 6 3 0 p- 
HOCTH, OCHOBaHHWÜ Ha OTBAeHeHHMX peKOMeHAaUHHX, TpeÖyeT B 
n p ou ecce  npoeKrapoBaHHH cnocoöoM  npoö h ou jh öok  paccMOTpeTb 
öoa b in oe  HHcao BapnaHTOB, OKOHuaTeabHbiM H3 KOTOpux HBaneTCH 
HHoraa He aynrnee peuieHHe. 3 t o  cbh33ho c MHOroHHcaeHHbiMH 
uepTe>KHO-BbiHHcaHTeabHbiMH h apyrHMH onepauuHMH. M to ö li  co- 
KpaTHTb hx HHcao, ycKOpHTb n p ou ecc  noHCKa h h 3 h th  omTHMaub- 
n oe peuieHHe, ca ea y eT  oöparaTbcH  k  3UBM .

Bxoähumh AaHHbiMH b nporpaMMe MoryT öbiTb pa3Mepu 3aAHe- 
ro OKHa h cnaysTOB naccajKHpoB Ha ero (ßoiie, noaoJKeHHe raa3 
BOAHTeaH, TpaeKTopHH ÄBHJKeHHH B HpOCTpaHCTBe HCTOHHHKOB 3pH- 
TeabHOH HHijiopMauHH, ycTaHOBaeHHbix Ha oöroHHiomHX, oöorHHe- 
MblX H ABHJKylUHXCH C3aAH CpeACTBaX TpaHcnopTa H Ap.; BblXOÄ- 
humh AaHHbiMH —  KoopÄHHaTbi pa3MeiueHHH 3epKaa 3aAHerO BH- 
Aa, yrau hx opneHTauHH, onTHKo-reoMeTpHHecKHe xapaKTepncTHKH 
H AP.

PaCCMOTpHM OAHH H3 HpHMepOB pacneTHoft CXeMbl HO COCTaBAe- 
hhkj nporpaM M bi a a h  3U.BM. TpeöyeTCH onpeaeaH Tb mnpHHy BHy- 
TpeHHero 3epKaaa 3aAHero BHAa, onTHMaabHbift y r o a  noBopoTa h  
AAHHy KpoHuiTefiHa, ecAH 3aAaHbi KoopAHHaTM ueHTpa BpameHHH 
KpoHmTeftHa n o  oraoiueH H io k  aeBOMy m a 3 y  b oäh toa h  (ueHTp ko- 
opAH H aT); AHCTaHUHH, npocTpaHCTBeHHUH HHTepßaa, npeBbimeHue 
HAH TpaeKTopHH ÄBHJKeHHH HCT0HHHK3 HHtjjOpMaUHH, pacnOAOJKeH- 
Horo c3aAH aBTOMOÖHaH, h B03M0JKHUÖ y r o a  noBopoTa raa3  b 
HanpaBaeHHH 3epKaaa.

O n p eA ea H M  npoeKU H H  h o k o m h x  y r a o ß  h AHHeftHbix p aaM epoB  Ha 
o A H y  H3 raaB H b ix  n aocK O C Tefi (ro p H 3 0 H T a ab H y io  naocK O C Tb xoy). 
FIpoeKUH H  y r a a  n o B o p o T a  a X O y  (cm . pn cyH O K ) BUHHcaneTCH no 
(J iopM yae
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r a e  % —  y ro a  OTpajKeHHH HaöaiOAaeM oro o ö ie K T a  b rpaaycax; 
O D  —  AHCTaHUHH MeJKay raa30M BOAHTean h tohkoh  nepece- 
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L  • sin (t • 
arc s in ------------------ +  (  ̂—  i
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OÖ3opHOCTb yxyam aeTCH, ecan  MHHMoe noaojKeHHe raa3 boah- 
T eaa  HHJKe aeftcTBUTeabHoro. H cxoAH aa  mhhm3h TOHKa HaöaiOÄe- 
hhh pa3MemaeTCH BAaan o t  BOAHTeaH 3 a 3epKaaoM 3aaHero BHAa 
BHe KaÖHHbl, TaKHM 0Öpa30M, 0TpaJKeHH3H HHijiopMauHH 0  npo- 
CTpaHCTBeHHOM uoaoJKeHHH TpeöyeT  HaBbiKa aah  nepeKOAHpoBa- 
hhh. E cah  HMeeTCH Tpn 3epKaaa 3aaH ero BHAa (a s a  BHemHHX h 
o a h o  BHyTpeHHee), t o  BOAHTeab ocM aTpnßaeT nepe3 hhx ynacTKH 
BHemHero npocTpaHCTBa KaK 6m H3 Tpex pa3Hbix MecT. JlyuuiHM 
H3 cym ecTByiom H x ycTpoflcTB ca ea yeT  CHHTaTb naHopaMHoe 3ep- 
K aao 3aAHero BHAa (h ah  nepn cK on ), ycTaHOBaeHHoe Bnepean h 
BBepxy nepea  BOAHTeaeM. C yßeaHHeHHeM b h c o th  hböbioachhh 
yaynmaeTCH oÖ3opHOCTb A oporn  h noBbimaeTCH TOHHOCTb raa30- 
M epHUx oueHOK. C oraacH o aaHHbiM A-pa J1h [1 ] MHHHMaabHOH 
BbICOTOH raa3  BOAHTeaH, npH KOTOpofl COXpaHHeTCH OÄHO3HaHH0CTb 
BH3yaabHHx oueHOK Ha a o p o re , CHHTaeTCH 1,04 m. n oaaraeM , hto 
npn opneHTauHH h onpeaeaeHHH M ecTonoaojkchhh 3epKaa caeayeT

paccTOHHHe o t  aeBoro raa3a  b o a h tca h  a o  ueHTpa Bpa
meHHH 3epKaaa (to h k h  P )  b m\  

d —  paccTOHHHe o t  toh k h  P  a o  KpaHHefl toh kh  3epKaab- 
hoh noßepxHOCTH (toh k h  m ) b m ;  

ö  —  y r o a  OTKaoHeHHH toh kh  P  o t  och  o x  b rp a a y c a x ;
Y  —  y ro a  OTKaoHeHHH B3raHAa b o ah tca h  Ha TOHKy m  o t  

och  o x  b rp a a yca x . 
npoeKUHH mnpHHbi 3epKaaa a  o t  ueHTpa n  a o  KpaüHeft toh kh  

m  b naaHe BbiHHcaneTCH no (JiopMyaaM

„  „ L • s in (r  —  8)
a =  r f * cos  ß; ß =  arc s i n------------------ — 90 +  %;

—  90 +

PacH eraaH  cxeM a a a h  3epKaaa 3aAHero BHAa npn co- 
CTaBaeHHH nporpaMMbi a a h  3 U B M

HMeTb b BHAy 3to  ycAOBHe: BbicoTa MHHMoro pacnoaonreHHH raa3 
BOAHTeaH Haa ypoBHeM a op o rn  He AoajKHa öuTb hhjkc stoto 
pa3Mepa.

npn B u öope MecTonoaoJKeHHH 3epKaa 3auHero Bnaa caeayeT 
noab30BaTbCH MeTOÄOM «CHTyaUHOHHOH MOAeaH», npHMeHHH ^O- 
TorpaMMeTpHHecKne cnocoöbi noayneHHH H30ÖpajKeHHft naHopaMbi 
0Ö30pH0CTH KaÖHHbi [2 ] ,  H a  pa3BepTKe s to h  naHopaMU, rae Ha- 
HeCeHbl TpaeKTopHH ÄBHJKeHHH BajKHeÜUlHX 0ÖB6KT0B 3pHTeAbH0- 
ro  bhhmbhhh, BuÖHpaeTCH MecTo a a h  pa3MemeHHH 3epKaa. flau 
BHemHHX 3epKaa onTHMaabHbiM hbahbtch  pa3MemeHHe b Bepxmix 
KBaapaHTax. n p n  stom  yaynm aeTCH 0630p npocTpaHCTBa C33AH 
öa a roa a p H  aocTaTOHHoft b h c o tc  mhhmhoto pacnoaojKeHHH raa3 
BOAHTeaH h oöecneHHBaeTCH h h c to th  n oa n  nepeaHeft oÖ3opHocTH 
HHmHeft nacTH cpeAbi ABHureHHH. E cah  no3BoaHeT KOHCTpyKUHH 
3aaH ero o ra a , BHyTpeHHee 3epKaao 3AÄHero Bnaa aynm e noMe- 
m aTb Ha iUHTe npnöopoB , TaK KaK npH BepxHeM pacnoaojKeHHH 
oh o  3aKpbmaeT npocTpaHCTBo, r a e  npoxoau T  TpaeKTopHH abh- 
jKeHHH CBeroißopoB h AopoHCHbix 3HaK0B. fl^eaaTeabHO, HTOÖH Ha- 
pyjKHbie 3epKaaa HaxoAHAHCb b 30He onnm aeM bix ynacTKOB 
CTenaa.

Be3cmacHocTb npoTHB TpaBM o t  3epKaa 3aaHero Bnaa oöecne
HHBaeTCH CneUHaabHbIMH CMHHaiOmHMHCH KpOHmTeÜHaMH, xaopBH- 
HHAOBblMH OÖpaMACHHHMH H Öe30CKOAOHHbIMH CTeKAaMH, & T3KJKe 
OTK330M o t  y raoB  BHemHHX o ö b o a o b  Kopnyca.

JXnsi ÖbicTpoft, npocToft h yAoÖHoft opneHTauHH 3epKaa hx pa3- 
MemaiOT Ha paCCTOHHHH BblTHHyTOft pyKH BOAHTeaH, 3aHHMaK>me- 
ro  ocHOBHyio paöon yio  no3y. fl,HCTaHUHOHHoe ynpaßaeHHe yraaMH 
opneHTauHH HapyjKHbix 3epKaa HHoraa ocymecTBaneTCH c no
M ombio saeKTpHnecKoro upHBoaa.
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C T a n b  h h 3k o m  npoKanH B aeM O CTM  A n a  c}>acoHHoro JiMTbq
KaHfl. rexH . HayK T. T. flE M M flO B A , H. A . MATBEEB, KaHfl. TexH. HayK B. M . 3MHHEHKO

M o c k o b c h h h  a B T O M e x a H H H e c H M H  H H C T H T y T ,  H H H T a B T o n p o M

V 'r J !E P O / I , H C T A 5 I  CTanb noH H JKem ioft npoK aA H B aeM ocTH  M apKH 
v  501111/1 npH M eH fleTca  ä j ih  n oA yqeH H H  o ta h b o k  m c to ä o m  AHTbH 
no BbrajiaBÄseM biM  m oa ca h m . O ta h b k h  3aTeM  n oA ß ep ra ioT C H  n o - 
BepXHOCTHOH 33KajIiKe [1 , 2 ] ,  Ü 3  3T0H CT3ÄH, H anpH M ep, H3TOTOB- 
jih io t K o p o M b ic jia  KÄanaHOB A B H raT en e ft 3 H J T -1 3 0 . C T aÄ b  501111/1 
BbinnaBÄHIOT B HHÄyKUHOHHblX n e q a x  C KHCAOft 4>yTepOBKOH. r ip e Ä -  
BapHTeHbHoe pacKHcneHHe npoH3BOÄHT ajnoMHHHeM , a oKO H qa- 
TenbHoe pacKHCAeHHe h M O ÄH ^H iiH poBaH H e o cym ecT B Ä H io T  b k ob - 
Uie amOMHHHCM H (jieppOTHTaHOM . XHMHqeCKHH COCTaB CT3AH n o
TY  (b  % ) :  0,46— 0,58 C ; S i, M n , C r, N i,  Cu  —  He öoA ee  0,03 
KaiKÄoro BJieMeHTa; 0,06— 0,14 T i. H3BecTHO, h to  pacKHCAHTeAH h 
MOÄH(J)HKaTOpbI CymeCTBeHHO BAHSIIOT Ha (|)H3HKO-MeXaHHqeCKHe 
CBOHCTBa CT3AH [3  H 4 ] ,  HTO CBH33HO C HX B03ÄCHCTBHCM Ha npH- 
poÄy, $ o p M y  h pacnpeAeneHHe HeMeTaAAHqeCKHX BKAioqeHHH. Tlpn 
MOÄH(J)HIlHpOBaHHH CpCppOTHTaHOM yxyÄUiaeTCH JKHÄKOTeKyqeCTb 
CT3AH, CHHiKawTCH yAapH aa BH3KOCTb h npeA eA  TeKyqecTH [5 ] ,  
ocoöeHHO ecjiH KOHueHTpaiiHH ocTaToqH oro THT3H3 npeB um aeT 
0,04%. H3-3a n jio x o fl »HÄKOTeKyqecTH  M norne o tah b k h  nopaiua- 
kjtch noBepxHOCTHbiM ä c^ ck to m  —  cnaeM. HccaeÄOBaHHH noKa- 
3ajiH, h to  ocHOBHan npnqHHa oöpa30B3HHH cnaa  —  HeMeTaAAHqe- 
CKne BK.qtoqeHHH. XuMHqecKHft ananH3 ocaAKa HeMeTan.iHqecKHX 
BKAIOqeHHH ( b  % ) ,  BblAeAeHHblX SAeKTpOAHTHqeCKHM nyTeM H3 
CTajIH, paCKHCAeHHOH aAIOMHHHeM H MOÄH(J)HUHpOBaHHOH aAIOMH- 
HHeM h 4>eppoTHTaHOM , n pu B eA eH  HHHce:

TflHH03eM A Is O s ................................................................................  64,96
ÄByOKHCb THT3H3 T l O j ...............................................................  16,50
CHJiHKarbi S IO .....................................................................................  11,65
3aKHcb M apram ia  M n O ...................................................................  0,97
3aaH cb K e jie a a  F eO   ..................................................  0,97
llpoMHe Bhvnoqeima  ............................................  4,90

TaKHM OÖpa30M, OCHOBHaH M acca HeMeTaAAHqeCKHX BKAIOqeHHfi 
b CTaAH 5 0 n r iJ I  npeACTaBJineT coöoft rjiHH03eM. M eAKHe, Henpa-
BHAbHOÜ 4 )0pMbl BKAIOqeHHH TAHH03eM3 pacnO Aara iO TCH  B BHAe o ö -  
jianHbix CKonneHHÖ (p n c . 1, a ) ,  n oB b iin aa  BH3K0CTb jk h a k o ü  e r a -  
JIH. ÄByOKHCb THT3Ha, BXOÄHHiaH B COCTaB KOMHAeKCHblX OKCH- 
cyAb^H AH bix coeAH H eH H ft, p a cn on a ra eT C H  no rpaH H uaM  nepBH q- 
Horo 3epH a b b h a c  nAeHOK (p n c . 1, 6  h  e ) ,  «O T o p b ie  O Tpm iaTeA b - 
HO BAHHIOT Ha HCHAKOTeKyqeCTb, nOHHJKaiOT nnaCTHOHOCTb H 
ynapH yio BH3KOCTb CTaAH. CHAH KaTbi, OKHCAbi M a p ra H iia  h JKene- 
3a, oÖ H apyiK eH H b ie b o c a A K e  c th a h  b H eöoA b in oM  KOAHqecTBe, 
HMeioT npeH M ym ecTBeH H O  TAO Ö yAH pH yio 4>opM y h pacnpeACAHiOTCH 
pa3po3HeHHO, He OKa3biBan T a K o ro  b a h h h h h  Ha iKH AKO TeKyqecTb, 
KaK BKAIOqeHHH TAHH03eM a H OCOÖeHHO HAeHOqHbie BblÄCAeHHH 
AByOKHCH THT3Ha. O TpH U aTeAbH O e BAHHHHe Ha JKHAKOTCKyqeCTb 
0Ka3biBaioT h cpaBHHTeAbHO A erK H e, y rn o B a T b ie  BKAioqeHHH hh- 
TpHÄOB THT3H3, HaXOÄHIIlHeCH B HCHÄKOft CTaAH BO B3BeUieHHOM CO
CTOHHHH (p n c . l , a ) .

U eA b  HCCAeAOBaHHH COCTOHAa B H3bICK3HHH T3KHX paCKHCAHTe- 
Aeft H MOÄH(|)HKaTOpOB ÄAH CTaAH, KOTOpbie XOpOUlO OIHAaKOBblBa- 
k)t H eM eTaAAH qecK H e BKAioqeHHH, yM eH biuaiO T k o a h h c c t b o  b k a io - 
aeHHft H enpaBH AbH oft h  inAeHOHHOft 4>opMbi, cn oc oö cT B y iO T  o ö p a -  
30B3HHK) BKAIOqeHHft TAOÖyAHpHOft 4>OpMbI. OAHOBpeMeHHO OÖH3a- 
TeAbHblM yCAOBHeM HBAHAOCb H O AyqeH H e CTaAH nOHHTKCHHOH n p o -  
K3AHBaeMOCTH, HO BbICOKOft 3aKaAHB3eMOCTH.

B KaqecTBe pacKHCAHTeAeft h  MOAn4)HKaTopoB HccneAOBaAH k o m - 
n03HAHH C aAIOMHHHeM, CHAHKOMapraHUeM, CHAHKOKHAbllHeM, AH- 
ra iyp o ft  «P I/M -ö , h h o ö h c m  h  aM op4)H U M  TeAAypoM . O a h 3 ko  H3-3a 
BbiAeAeHHft BpeAHbix ra30 B  npn  HcnoAb30BaHHH TeAAypa b  a b j ib - 
HeftmeM o t  Hero OTK33aAHCb.

OnblTHbie CTaAH BbinAaBAHAH B IieXOBblX yCAOBHHX B HHAyKUH- 
' ohhux  TH reAbH bix  n e q a x  c k h c a o ü  4>yTepoBKoft eMKOCTbio 430 «r .  
1 HcxoAHbiMH M aTep nan aM H  a a h  h a b b k h  CAyacHAH o t x o a h  n iTaM no- 
‘ Boro h  K y3 H eq H oro  npoH3BOACTBa c t b a h  551111 h  B03BpaT s t o ü  
craAH. T IpoAO AJKH TeAbH ocTb BHHAaBKH 90— 100 m h h . T e M n e p a T y 

p a  .M eTaAAa n p n  Bb inycK e H3 n en n  1650— 1670°. O t  H a q aA a  a o  
KOHua 33AHBKH ö a o k o b  M eTaAAOM  o ä h o t o  KOBuia T eM n ep a T yp a  
CTaAH noH H jK aA acb  He ö o A e e  qeM  Ha 40°. ü p eA B a p H T eA b H oe  p a c - 
K H cneH iie npoH3BOAHAH b THTAe n o  A ßyM  B apnaH TaM  —  3 a iom h h h - 
eM h ah  CHAHKOMapraHUeM, oK O H qaTeAbH oe pacKH CAeH ne h m oah -
4)HUHpOBaHHe OCynieCTBAHAH B KOBinaX eMKOCTbio 100— 110 KT c  
HCnOAb30BaHHeM y,Ka3aHHbIX BblUle KOMTIOIieHTOB. PaCKHCAeHHe n o  
KOBUiaM n03BOAHAO BblHBHTb BAHHHHe pa3AHqHb!X KOMn03HUHÖ 
pacKHCAHTeAeft h MOAH4>HKaTopoB Ha BeAHqHHy ö p a K a  n o  cn a io , 
KOTOpuft B TaÖ A . 1 OIieHeH K034>4>UUHeHT0M n,  B C0n0CT3BAeHHH c 
n = l ,  yCAOBHO npHHHTbIM AAH CTaAH 50nnJI, paCKHCAeHHOft aAIO
MHHHeM H MOAH(j)HUHpOBaHHOft aAIOMHHHeM H 4>e P P O ™ T BHOM.

H 3 TaÖA. 1 BHÄHO, HTO HOnOAb30B3HHe npH OKOHHaTeAbHOM pac- 
KHCAeHHH H MOÄH4>HUHpOBaHHH 'KOMH03HUHH C aAIOMHHHeM, CHAH- 
KOKaAbUHeM H HHOÖHCM (ßapHaHTbl 3 H 6 ) H03BOAHeT yMeHblUHTb 
öpaK  n o  cnaio b 5— 6 pa3. O ah ak o  MexaHHqecKne CBOHCTBa, o c o -
ÖeHHO HAaCTHAHOCTb H yAapHaH BH3KOCTb, HMeiOT BecbMa HH3-
KHe 3HaqeHHH (ct8 ==38,0h-46,6 ktc/mm2; o r = 2 9 ,4  ktc/mm2; 6 =  
=  1,3-1-2,3% ; xp =  7 ,9%; aH =  0,7 ktc-m/cm2) ,  h to  cbh33ho c Ha- 
AHqneM ycToftqnBbix KapÖHAOB hhoöhh, bm acah io iiihxch  n o  rpaHH
uaM 3epHa B 0TAHBK3X npn BTOPHUHOH KpHCTaAAH3aUHH 
(pHC. 2, ä ) .  HcnoAb30BaHHe npn OKOHqaTenbHOM pacKHCAeHHH h 
MOAH'4)HUHpOBaHHH CHAHKOKaAbUHH H 3A10MHHHH (ßapHaHT 4 ) CO- 
KpaiuaeT öpaK  no cnaio npnMepHO b 4 pa3a, ho ypoßeHb MexaHHqe- 
ckhx cb oh ctb  CTaAH ( o e = 5 5 ,6  ktc/mm2; O t  = 2 7 ,5  ktc/mm2; 
6 = 1 1 ,2 % ;  xp =  17,3% h aH —  2,02 ktc-m /cm 2) HHJKe, qeM npn 
AOnOAHHTeAbHOM BBeAeHHH B MOAH4>HKaTOp AHT3TypbI O Ll,M -5 
(BapnaHTbl 2 H 5 ). I lp H  MOÄH4>HUHpOBaHHH CTaAH CHAHKOKaAb- 
UHeM h aAIOMHHHeM HeMeTaAAHqecKHe BKAioqeHHH nAeHoqHoft 4>op- 
Mbi OTCyTCTByiOT, OKCHcyAb(J)HÄHbie BKAioqeHHH pacnOAaraiOTCH 
npeHMyiuecTBeHHO b bh ac pa3opBaHHbix uenoqeK  h H30AHpoBaH- 
Hbix BKAioqeHHft no rpaHHuaM nepBHqHoro 3epHa (pnc. 2,6). Tlpn 
AonoAHHTeAbHQM BBeAeHHH AHraTypbi HeMeTaAAHqecKHe BKAioqe-

Phc. 1. O opM a h pacnpeAeAeHHe HeMeTaAAHqeCKHX 
BKAioqeHHH B CTaAH 501111/1, paCKHCAeHHOH aAIOMH

HHeM h 4>eppoTHTaHOM (X 7 0 ):
a  —  rjiHH03eM, iu jih (}) He TpaBJieH; 6  — 0KCHcy^b^)HÄbi th -  
Tan a , TpaBJieHHe peaKTHBOM <I>peMOHa; e  —  oKCH cyjib^H flb i 
THTana, nocJ ieaoBaTe^bH oe TpaBJieHHe peaKTHBOM OpeMOHa 
H 4%-HbIM paCTBOpOM a30TH0ft KHC^OTbi; S —  HHTpHAbl TH- 

ra u a , ih jih4 ) He TpaBJieH
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T a ö j iH u a  1

HS
S
Cu«
CQ

npeaBapuTe/ibHoe
pacKHcneHKe

OKOHqaTejibHoe 
pacKHcaeHHe h m o -

ÄHlpHUHpOBaHHe
C oa ep *a H H e  aaeMeHTOB b %

PaCKHC/lHTejlb

oCQHCl
*  f

§  »  
bS ta

KOMH03HHHB

ocn

zr H
s  Tx 
^ bO K 

Ui m

C SI Mn A l T I
T  pynna 

Ce Nb S P

Cpea- 
Hee 

3Haqe- 
H «e n

1 A.lIOMHHHfl 0,65 AalOMHHHft 
q iep  p oT in a n

0,53
4,5 0 ,46-0 ,53 0 ,15-0 ,18 0,05-0 ,07 0 ,03-0 ,09

0 ,0 9 -
- 0 ,1 1 H eT H eT 0,034 0 ,0 1 2 1

2 A/iio m h h h A 1 ,2 CHJIHKOKajIbllHft 1 ,6
1,5 0,50-0 ,56 0,21— 0,34 0,04-0 ,06 0,03-0 ,13 H eT 0,029-0,069 H eT 0 ,0 2 0 -  0,028 0,012-0,034 0,26

3 CHJlHKOMap-
raneu

1 ,2 AalOMHHHfl
CnaHKOKaabuHfl
H hoöhh

0,5
1 ,6
1 ,0

. 0,48 0,25 0 ,1 2 0,08 H eT H eT 0,08 0 ,0 2 0 0,023 0,18

4 CnjiHKOMap-
raueu

3,0 CHJIHKOKajIbllHH 1 ,6
0,49-0 ,52 0,28-0 ,32 0 ,07-0 ,13 0,14-0 ,15 H eT H eT H eT 0,022-0,023 0,022-0,032 0,24

5 CllAHKOMap-
raneu.

3,0 AaiOMHHHfl
CHaHKOKaaHunO

0,4
1 ,6
1,5

0 ,46-0 ,54 0 ,23-0 ,34 0,08-0 ,22 0,02-0 ,08 H eT 0,0245-0,025 H eT 0,019-0,026 0,011-0,034 0,21

6 CHJIHKOMap-
raHeu

3,0 AaiOMHHHfl
CnaHKOKaabuHfl
H hoOhü

0,5
1 ,0
1 ,0

0,56 0,42 0,4 HeT H et - 0,024 0,017 - 0,15

HHH nOJIHOCTbK) H30JIHpy- 
K)TC5i Ä p y r  o t  a p y r a ,  HMe- 
k )t  r^ o6 y jiflp H yK 3  (jiop M y h  
KOAHqeCTBO h x  pe3KO co - 
Kpam aeTCH  (p n c . 2, s  h  

Taön. 2 ).
Ta6ji. 2 cocraßjieHa no 

pe3yjibTaTaM xHMHqecKoro 
aHajiH3a ocaAKa HeMeTaA-
JIH'ieCKHX BKJIIOHeHHH, Bbl- 
ÄejieHHbix ajieKTpojiHTH- 
necKHM nyTeM. B h a h o , h to  
npH BBeAGHHH B COCT3B 
MOÄHl})HKaTOpa CHAHKO- 
KajibUHH BMecTe c AHraTy- 
poft, coÄepjKameft uepHft 
(OU.M-5), pe3Ko coKpa- 
m a eT cn  ä o a h  o k h c a o b ,
yXyÄUiaKDUlHX TKHÄKOTCKy- 
q ecT b  CTajiH. K oM n jieK C H oe 
MOÄH4)HUHpOBaHHe C HC- 
nojib30BaHHeM' jin raTypH  
yM eH b u iaeT  6 p a K  n o  cn a io  
b 4— 5 pa3  n oßecn en H B aeT  
BbicoKHÖ yp oß eH b  M exa - 
HHHeCKHX CBOHCTB H OCO- 
6eHHO B b icoK ne 3HaneHHH 
yflapH O H  BH3KOCTH.
B T a 6 ji. 3 npHBeAeHbi no- 
c a e  CTaTHCTHqecKofl o 6 p a -

Phc. 2. O o p M a  h p a c n p e A e a e H H e  H eM eta ju iH qecK H x  BKAioqeHHÜ 
B CTajIH, paCKHCJieHHOH H MOÄH(j)HUHpOBaHHOH: 

a —  ajiiOMHHHeM, CHJlHKOKajIbHHeM H HHOÖHeM (X1350); 6  — CHJIHKOKajIb- 
UHeM h ajiiOMHHHeM, TpaBJieHHe peaKTHBOM OpeMOHa (X450); e — a;ifOMH- 

HneM, cHJiHKOKajibitHeM h jmraTypoft (XJ000)

6)

- v X

6otkh MexaHHnecKHe CBoftcTBa 3KcnepnMeHTajibHbix cTajieft, pac- 
KHCJieHHbix no BapnanTaM 2 h 5 , n cxajiH 50nnjl. Ü3 Ta6anun 
BHAHO, HTO CpeAHHH KBaApaTHqeCKaH OIIIHÖKa OTAeAbHOTO H3Mepe- 
hhh h cpeanero apncjiMeTHqecKoro, a TaKJKe noKa3aTeAb tohhocth 
cpeAHero 3HaqeHHH hckomoh BeAHqHHbi Bcex onpeAeaseMbix xa- 
paKTepucTHK CT3AH 5 0 n n j l  öoAbine, neM y onurabix CTaaeft. Cae- 
AOBaTeabHo, npeAJiaraeMbie craAH oÖAaAaioT öoaee cTaßHAbHbiMH 
MexaimqecKHMH cBoficTBaMH.

iAHHHHe napaMeTpoB BbicoKoqacTOTHoft 3aKaA«H HCcaeAOBajm 
Ha HexoBoii h AaöopaTopHoft ycraHOBKax. B  nocaeAHeM cayqae 
TeMnepaTypa HarpeBa npn 3axaAKe h npn caMooTnycKe Kompo- 
AHpoBaAacb TepMonapaMH, ropHAHÜ onaft KOTopbix npHBapnBajica 
HenocpeACTBeHHo k 3aKaAHBaeMoft noßepxHOCTH. IlpoAOA>KHTeJib- 
HocTb HarpeBa 10 cex, BpeMH 0XAa*AeHHH 3  cex. TeMnepaTypa 
caMooxnycKa 100— 140°. CiKopocTb HarpeBa Bbiine tohkh Kiopn 
H3MeHHaacb o t  2 8 ,5  äo  4 4  rpaA/ce« b 33bhchmocth o t  okoh1« -  
TeAbHoä TeMeepaxypH HarpeBa. BjMHHHe TeMnepaTypa Harpeaa 
npn HeH3MeHHbix napaMeTpax BpeMeHH HarpeBa h oxAaxtÄeHHs 
HccjieAOBajiH b AHana30He 8 5 0 — 9 7 0 °  äah AeTaAefl xopOMHcaa 
KAa/naHa h b Anana30He 7 10— 1150° aah o6pa3iiOB AnaMeipoM

h  MM

T  a 6  a h u a 2

Phc. 3. T a y6 n H a  3 a K a A eH iio ro  caoh äo 
noAyM apTeHCHTHOH 30Hbi b  o 6 p a 3 u a x  Ana- 
MeTpOM 2 0  MM B 33BHCHM0CTH OT TeM ne- 

p a T y p b l BbICOKOqaCTOTHOH 3aK3A!KH:

1 — CTajib BapnaHTa A ; 2 — CTaab BapnaHTa M ; 
3 — CTajib 5onnji

C oaepiaaH H e OKncaoB b ocaane 
HeMeiaji.iHqecKHx BKaioqeHHfl 

B % K MeTajniy

PacKHcaeHHe

A I+ F e T I
A l +  S I— C a + C e -a w ra -  

Typa

A I2O 3 0,0243 0 ,0 0 1 0
S102 0,0041 0,0015
FeO 0,0003 0,0003
M nO 0,0003 0,003
T I 0 2 0,0059 _
CaO — 0,0005

20  MM. 0 5 p a3 U b I 3aK3AHBaAH HO MeTOAHKe, npHHHTOH Ha aBTO- 
3aB 0 Ae hm. J ln x a q e B a  [ 2 ] ,  H ccA eA O B aH H io  n oA ß ep ra A H  cTa® 
nHTH nAaBOK, pacKHCAeHHbix n o  AByM  B apnaH TaM  A h M. Meroj 
pacKHCAeHHH, MOAH^HUHpoBaHHH h xHM HqecKH ii co cT a B  (npeaeab- 
Hue 3HaqeHHH) SK cnepnM eH TaAbH bix  C TaAefi npHBeAeHbi b TaÖA. 4.

HccAeAO BaH H H  n oK a3aA H , h t o  onb iTH b ie c t s a h  o öaaA a iO T  bhco- 
KOH 3 a .KaAH B aeM O C TbIO  H HH3 K0 H IipO'Ka AH BaCM O CTblO  B ÖO.IbUIOM 

HHTepßaAe 3aKaAoqHbix TeM nepaTyp h He c k a o h h u  n p a  3tom
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T  a 6  ji h u a 3

BapiiaHT pacKHC-
H MOUHCjjH- 

UHpOBaHHfl 
(cm. Taöji. 1)

° ö B KTC/MMS B KTC/MM2 S B % B % aH b « r c  •

r ° r i O— 
T e - - r Qr i o— 

T % r ° r i c— 
r T " t i 0— 

T S r ar i o— 
T 5

1 55,4 5,24 1,98 3,58 ?9,2 5,82 2 ,1 0 0,72 13,7 5,63 2,13 0,16 14,6 8,4 3,18 0 ,2 2 i , 2 2 0,17 0,05 0,04
2  - 61,5 2,24 0,60 1 ,0 0 33,2 1 ,1 2 0,29 0,G9 11,9 3,72 1 ,0 0 0,08 16,5 5,0 1,30 0,08 3,82 0,48 0,15 0,03
3 62,2 3,56 0,84 1,34 32,5 1,27 0,30 0,09 1 2 ,1 4,28 1,04 0,09 16,8 4,9 1,31 0,08 3,65 0,39 0,07 0 ,0 2

11 p h m e m a h h e. T ~ cpeAHeapH(})MeTHMecKoe 3HaqeHHe XapaKTepHCTHKH; -  CpeflHHH KBäApaTHHeCKBfl OUlHÖKa OTaejlbHOrO H3MepeHHHJ

9“  — cpeüHflH KBaflpaTHqecKaa omHÖna cpeanero ap«(J)MeTHMecKoro; £ — noKasateAb tomhocth cpeAHero 3HaqeHiifl.

T  a 6  a h u a 4

o o
XuMHieCKlUI COCTaB B %

s . * § • *

g S l a -
C Sl Mn Cr N i A I T I Ce M g

P3M
XHM. s P

o< O x  o
(D X S ffl H

1 0,47 0,17 0,04 0 ,0 2 0,06 0,03 0,095 0 ,0 2 2 0 ,0 1 2

2 0,51—0,54 0 ,2 1 -0 ,30 0 ,03-0 ,06 0,01-0 ,07 0 ,03-0 ,08 0,01-0 ,13 — 0,02-0 ,07 0 ,0 1 0,04-0 ,10 0,020—0,028 0,010-0,013
3 0,50-0 ,54 0,23—0,28 0,08—0,22 0,01-0 ,06 0,09-0 ,06 0,02-0 ,13 — 0,04-0 ,07 0 ,0 1 — 0,022-0,023 0,013-0,073

k o6pa30ßaHHio 3aKajioqH bix TpemHH. C T ajib , pacKHCJieHHan no Ba- 
pwaHTy A, n o c jie  3aKaÄKH c  TeM nepaTypu 910— 970° HMeeT n o- 
BepxHOcrayio TBep^ocTb HRC  56— 61 npn rjiyÖHHe 3 aKajieHHoro 
cäoh ä o  MapTeHCHTHOH CTpyKTypu 1— 2,5 mm, a  ä o  nonyMapTeH- 
ch thoh  2— 5,5 mm. CooTBeTCTBeHHo CTaÄb BapH anTa M  n o cn e 
33KajiKn c  TeM nepaTypu 860— 970° HMeeT TBepÄOCTb HRC 56— 62 
npn TÄyÖHHe 3aKaÄeHHoro c ä o h  c  MapTeHCHTHOH cTpyKTypofl 
0,7— 1,5 mm h c nonyMapTeHCHTHOH 2— 3  mm. KpHBbie Ha pnc. 3 
xapa.KTepH3yK>T rnyÖHHy 3aKaueHHoro c ä o h  ä o  nonyMapTeHCHTHoft 
30hu o 6p a3u o B  3aiKajiOHHoro p»Ä a H3 onbiTHbix cTau eu BapnaH- 
TOB A H M  H npOH3BOÄCTBeHHOH CTüÄH 501111/1 B 33BHCHMOCTH OT 
TeMnepaTypu 3aKaAKH. K a u  b h ä h o  na pncyHKe, o n u r a u e  CTann 
no cpaBHeHHio co  CTanbio 50011/1 h m c io t  6 0Jiee HH3Kyio npoKa- 
jiHBaeMocTb b ßoÄbuioM ÄHanasoHe 3aKaÄ Omiux TeMnepaTyp

(annoTb äo  1000— 1010° —  CTaÄb BapnaHTa A  h ä o  1070° —  
CTajib BapnaHTa M ) ,  oöuaÄaH  npn s t o m  b h c o k o h  3aKaÄHBae- 
MOCTblO.
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y f l K  629 .113 .002 .3 :669 .714

P d C | 3 M H M p O B G H H b l M  B T O p M H H b l M  C n J l C l B  AMO 1-20 f l U S I  M 3 r O T O B J 1 6 H M S I

a B T O M O Ö M H b H b l X  B K J l d A b l l l J e M

T. M . KMMCTAH, K B H fl. T e x H . H a y K  T. M. KOPHKMH, H. A . SIXHMH, A . B. n o n O B ,  E. n . XPEHOB, 3. M. >KMTAPEBA, 
________________________________________________ M. A'. KHCEJ1EB, K. f .  MyJIAHOBA________________________________________________

f o p b K O B C K H H  n p O e K T H O -K O H C T p y  K TO pcK M M  Te X H O /lO rH H e c K H M  M H C T H T y T

B K A M E C T B E  3HTH(|)pHKUH0HH0r0 CÄOH BKÄaÄblUieft aBTOMO- 
ÖHÄbHbix ÄBHraTeÄefl npHMeHneTCH cnnaB A M O  1-20, b co -  

cTaß xoT op o ro  b x o ä h t  19— 24%  Sn ; 0,8— 1,3%  C u ; ä o  0,3%  F e; 
ocraÄbHoe —  A l. H a  npoMe>KyToqHux onepau.HHx npoH3BOÄCTBa 
ÖHM eTaÄÄimecKHx CTaÄ ean ioM H H H eB u x ä c h t ,  m peÄHa3HaneHHbix ä ä h  
H3r0T0BÄeHHH BKÄaÄUuieft, o6pa3yiOTCH o t x o ä u  s t o t o  cnnaßa 
B BHÄe 0ßpe3KOB, Hepa3MepHbIX nOÄOC H Äp. STK OTXOÄbl CHÄbHO 
3arpH3HeHU MacÄOM, BÄaroü h t .  ä.> nosTOMy npeÄycMOTpeHa 
npeÄBapHTeÄbHan h x  nepenaaBKa c pa3ÄHBK0H noÄynaioiuerocH  
BTopHHHoro cnÄaBa b nyuiKH. 3aTeM b uiHXTy ä ä h  BbinÄaBKH pa- 
öo ie ro  cnaaBa A M O  1-20 ÄOÖaBÄHeTCH npHMepHo 50%  uyuieK.

T a x a n  TexHonorna H3-3a ÄByKpaTHoft nepenaaBKn BTOpHHHoro 
cn aaB a HMeeT p h ä  HeÄOCTaTKOB: noBumeHHuft yrap Äopornx h 
ÄetJiHUHTHbix KOMnOHeHTOB cnÄaBa, noBUUieHHHH pacxOÄ sneKTpo- 
sneprHH h TpyÄOBbix 3aTpaT h t .  ä .  KpoMe Toro, b to p h h h u h  
cnnaB cOÄepiKHT noBbiuieHHoe k o ä h h c c tb o  HeMeTaÄÄHHecKHx 3a- 
rpH3HeHHH, HTO CHHTKaeT HHCTOTy H cj>H3HKO-MeXaHHHeCKHe
CBOHCTBa paöon ero  cnÄaBa.

r  Opb'KO BCKHM UpOeKTHO-KOHCTpyKTOpGKHM TeXHOÄOTHHeCKHM 
HHCTHTyTOM ( r ü K T H )  COBMeCTHO C 3aBOÄ*CKHM MOTOpHbIM 3a- 
boäom pa3pa6oTaH TexHOÄOrnnecKHH npouecc npnroTOBÄeHHH 
paijiHHHpoBaHHoro BTopHHHoro cnnaBä A M O  1-20 H3 ih h x tu ,  
cocTOHiueft H3 100% o t x o ä o b ,  h HcnoÄb30BaiiHH s t o t o  cnÄaBa

b  npoH3BOÄCTBe 6e3 npeÄßapHTOÄbHOH P33 ä h b k h  b  nyuiKH h  6e3  
h x  nepenÄaB K H .

H eo ß x o Ä H M U M  ycÄOBHeM noÄyneH H H  B u coK O K an ecT B e iiH oro  b t o -  
pH nH oro  c n a a ß a  H3 o t x o ä o b  h b ä h c tc h  rn y S o u a a  0 > ih ctk 3  e r o  o t  
H eM eTaÄÄHnecKHX npH M eceft h ra30B . C  s t o h  u e a b io  b p a 3 p a 6 o - 
T3HH0M TeXHOÄOTHHeCKOM npoUeCCe npHM eHeH  KOMÖHHHpOBaHHblH 
c n o c o ö  pa^iHHHpoBaHHH aÄ ioM H H H eB ux cnaaB O B  [ 1 ] ,  3aKÄK>naio- 
iu hh ch  b to m , u ro  Ha pacnÄ aB Ä eH H bifl cn a aB  OÄHOBpeMeHHo 
ÄeftcTByiO T jk h äk h m  patjiH H upyioiUH M  4>äiocom  h n p o Ä y s a e M U M  
pat|)HHHpyiomHM ra30M  h äh  TBepÄbiM  Ä era3 H p yiou iH M  cpeÄCTBOM 
(H anp H M ep , re K caxÄ O p sT aH O M ).

K o M 6 HHHpoBaHHbifi c n o c o ö  pac}>HHHpoBaHHH n p eÄ ycM aT p H B a eT  
n p oÄ y sa H H e  p a cn Ä aB Ä eH H oro  o n a a ß a  ra30 M  npH  H aaH nnn  Ha n o- 
BepxH ocTH  BaHHU c ä o h  s k h ä k o t o  p a ijiH H H p y iou ie ro  4>Äioca. T s e p -  
Ä b ie  H eM eTaÄÄH necKH e 3arpn3HeHHH, Bb m ocH M u e Ha n oß ep xH ocT b  
ny3bipbKaM H  n p o u y B a e M o ro  ra 3 a , aÄ C opön py ioTC H  (Jiä io c o m  h  y Ä a -  
ä h io t c h  H3 p a cn a aB n e H H oro  cn n a ß a . B  p e3 yn b T a T e  s t o t o  h b ä c h h h , 
BU 3B aH H oro n poxo iK Ä eH H eM  n epe3  p a cn a a B Ä en H u ft c n a a B  n p o Ä y -  
B a eM oro  ra 3 a , n oß ep xH ocT b  conpHKOcHOBeHHH 4>Äioca c  M eT aan oM  
OMblBaeTCH Bce HOBbIMH M3CC3MH HCHÄKOTO M eT aÄ Ä a . H p H  3T0M 
HHTeHCH(j)HUHpyeTCH n p o u e c c  n o ra o iu e iiH H  ĉ iä io c o m  T B e p Ä u x  He- 
M eTaÄÄHnecKHX nacTHU, H axoÄH uruxcH  b o  B3BeineHHOM c o c t o h h h h , 
a H aa in iH e hchäiKo t o  ( jiÄ ioca  o S a e rn a e T  n p o u e c c u  ÄH4>(J>y3HOHHoro
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ft iny3upbKOBoro BbiaeaeHHH B oaopoaa . K aK  noKa3aaa npaKTHKa, 
TaKaa oöpaöoTM B cnocoöcTB yeT yaaaeH H io H3 pacnaaBaeHHoro 
CnaaBa ochobh oh  Maccbi KaK TB epaux, TaK H ra300Öpa3Hbix neMe- 
TajuiHHecKHX npHMeceä [2— 4 ],

Pa3pa6oTaHHbift TexHoaorHHecKHfi npouecc npuroTOBaeHHH pa- 
(J)HHHpoBaHHoro BTopmHoro cnaaBa AM O  1-20 3aKaK>uaeTca 
b cjieayiomeM. O tx o u h  nepenaaBasuoTCH b uHayKUHOHHoft THrejib- 
hoh nenn HAT-0,4 eMKOCTbio 400 Kr. FIocae HanoaiieHiiH Turan 
h HarpeßaHHH cnaaBa ao 780— 800° Ha noBepxHodb BaHHbi 3acbi- 
naeTca 6 Kr (1,5% o t  Beca njiaBKH) (jiaioca, cocTonmero H3 
50% NaCl, 30% KCl, 20% Na3AlF6. O jiio c  uepe3 2— 3 mhh pac- 
naaBJiaeTCH. 3aTeM pacnaaBaeHHbift onaaB noa o6pa30BaBUiHMca 
cjioeM >KHÄKOro (jiaioca oßpaöaTbiBaeTCH reKcaxaopsTaHOM (b Taö- 
JieTKax), BBOÄHMUM B «KOJIOKOJIb'IHKaX» HaBeCK3MH OKOJIO 100 T.

Pa4)HHHpoBaHHbift cnaaB no »e a o ß y  nepeaHBaeTCH b pa3aaTou- 
Hyio neub, rae Bbiaep>KHBaeTca b TeneHHe 15 mhh. 3 to Heoßxo- 
ähm o a a n  yaaaeHHH H3 pacnaaBaeHHoro MeTaaaa ra30B, 3aMe- 
maHHUx npn nepeaHBKe, h ancnepcHbix napoo6pa3Hbix npoayKTOB 
TepMHaecKoro pa3aoiKeHHH re«caxnop3TaHa. jjaabHeftuiaa o6pa- 
6otk3 h pa3JiHBKa JKna«oro MeTaaaa ocymecTBJiaeTca no aeftcT- 
Byioineft b uexe TexnojiorHH.

B pe3yabTaTe paijiHHHpoBaHHH KOMÖHHHpoBaHHbiM cnoco6oM 
aocraraeTca rayßoKaa onncTKa pacnaaßa o t  HeMeTaaaHnecKHX 
npHMeceft h ra30B. CoaeparaHne ra3a b pac{>HHHpoBaHHOM BTopHH- 
hom onaaße AM O  1-20 xapaKTepH3yeTca aßcoaiOTHo naoTHoii 
BaKyyMHofi npoßoft, t . e. HaxoaHTca Ha ypoBHe 0,1 cm3/100 r, 
acwiycTHMOM npn H3roTOBaeHHH OTaHBOK h canmoB OTBeTCTBeH- 
Horo Ha3HaaeHHa. IlosTOMy patjwHHpoBaHHHH BTopnaHuft cnaaB 
oöaaaaeT bhcokhm h <j)H3HKO-MexaHmecKHMH CBoficTBaMH, Haxo- 
aantHMHca Ha ypoBHe anaaorHHHbix noKaaaTeaeft cnaaBa 
AM O  1-20, npnroTOBaeHHoro H3 nyuiKOBbix MeTaaaoB no. aeftcT- 
Byioineft TexHoaorHH (cm . Ta6anny).

FIpoBeaeHHbie HccaeaoBaHHH noKa3aaH, h to  <J)H3HKO-MexaHH- 
aecKne CBoftcTBa öHM eTaaaH 'iecKoft aeHTbi c aiiTnijipHKUHOHHbiM 
caoeM  H3 pacjjHHHpoßaHHoro BTopnnHoro cnaaBa AM O 1-20 noa- 
HOCTbK) COOTBeTCTByiOT TpeÖOBaHHHM TY.

MexaHHqecKHe CBoftcTBa
-B g

XapaKTepHCTHKa cn^aßa A M O  1-20
s
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C o m

Pa(|)HHHpOBaHHblft......................................
BTOpHMHblft, npnrOTOB^eHHblft H3 ot-

10,86 11,7 3,137 1

XOAOB ...........................................................
npHroTOB^en no u exoB oft TexHO^ornn

10,08 16,1 3,145 1

H3 100% nepBHMHblX MeTS^JIOB . . . 
T o  JKe, H3 60% nepBH<IHbIX MCTajIJlOB 

h 40% BTopHMHoro c n ^ B a .................

10,1 15,0 3,04 1

10,1 11,4 3,13 I

C Hcnoab30BaHHeM pa^HHapoBaHnoro BTopnanoro cnaaBa H3ro- 
TOBaaancb npoMbimaeHHbie napTHH BKaaabimeft aaa aBHraTeaa. 
B nponecce ncnbiTaHHH aBHraTeaeft ycraHOBaeHO, hto SKcnayaia- 
UHOHHbie CBOHCTBa 3THX BKaaabimeft COOTBeTCTByiOT T y .  O t  CT3H- 
aapTHbix BKaaabimeft ohh He OTanaaioTca: npnpaßoTKa h H3H0C 
BKaaaHuieft, a TawKe H3Hoc maTyHHbix meeac KoaeHnaToro Baaa 
npaKTHaecKH oanHaKOBbi.

Pa3pa6oTaHHbiH TexHoaonniecKHft npouecc npHroTOBaeHHH pa- 
(JiHHHpoBaHHoro BTopHHHoro cnaaBa AM O  1-20 BHeapeH Ha 3a- 
BOaJKCKOM MOTOpHOM 3aBOae. 3 t O  n03BOanaO CSKOHOMHTb 3HaaH- 
TeabHoe KoaiiaecTBo a o p o rn x  HBeTHbix MeTaaaoB, saeKTpoäHep- 
thh, a TaKJKe cymecTBeHHo noßbicHTb KaaecTBo cnaaBa AMO 1-20.
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ripHMeiteHHe noßepxHOCTHOro nnacTHnecKoro flec^opMMpoBaHMq 
npn npon3BOflCTBe KnanaHOB flM3eneü 5IM3

B. H. SyiHTOB, A . E. HOBHKOB, S. A . F1ETYXOB

flpO C /ia B C K H M  M O TO p H b lH  3aB O fl

Ip A B O T A  Ho noBbiiueHMio MOTOpecypca aBHraTeaeft Ha Hpocaaö- 
*  ckom motophom 3aBoae npoBoaHTCH b aByx HanpaßaeHHHx: 
COBepmeHCTBOB3HHe KOHCTpyKHHÜ H BHeapeHHe B npOH3BOaCTBO co- 
BepmeHHbix TexHoaornaecKHX MeioaoB oöpaöoTKH, noBbiiuaiomHX 
HaaeiKHOCTb h aoaroBeaHOCTb paSoTbi aeTaaeft h y3nos.

XapaKTepHbiM b stom othoihchhh HBaaeTCH npHMeHeHne npoaec- 
cob noßepxHöCTHOro naacTnaecKoro aeijiopMHpoBaHHH aaa noßbi- 
tueHHH KaaecTBa oöpaöoTKH h HaaeaiHOCTH p a ß o Tu  KnanaHOB, a 
TaKiKe b neaoM MexaHH3Ma ra3opacnpeaeaeHHH asyx- h aeTbipex- 
raKTHbix aBHraTeaeft.

BunycKH oft KaanaH asyxTaK TH oro  h BnycKHoft aeTupexTaKTHO- 
ro aBHraTean H3roTOBaaiOTCH H3 CTaan 3H-107 c TepMOo6pa6oT- 
Koft ao TBepaocTH HRC  35— 40. M aTepnaaoM  BunycKHoro Kaana- 
Ha aeTbipexTaKTHbix aBHraTeaeft npHHHTa cra ab  3H-69, n oa sep r- 
HyTaa aycTeHH3aitHH c nocaeayiom H M  cTapeHneM ao TBepaocTH 
HRC 25— 30.

JJ.JIR aOCTHJKeHHH CTaÖHabHOÜ UlepOXOBaTOCTH nOBepXHOCTH 
CTepiKHH KnanaHOB 10-ro Knacca BHeapeH npouecc oöKaTbiBaHHH 
poaHKaMH. OöKaTbiBaHne BbinoaHaeTCH Ha cneuHaabHOM o6k3t- 
hom aBTOMaTe )̂HpMbi XereHUiaftaT Moaean 7401.

CxeMa oÖKaTKH noKa3aHa Ha pnc. 1. HHCTpyMeHTOM HBaaiOTCH 
Tpn ponHKa, aßa onopHbix b KacceTe 1 h oÖKarabift BeayuiHÖ 2.

ycnane oßKaTbiBaHHH, co3aaßaeMoe rnapaBaHuecKHM unaHHa- 
poM, noaönpaeTCH onurabiM nyTeM, ncxoaa H3 ycaoBHH noayue- 
HHH OnTHMaabHOft HHCTOTbl nOBepXHOCTH npH 'MHHHMaabHOM HC- 
KpHBneHHH OCH CTepiKHH.

npoaoabHaa noaaua aeTaan ocyiuecTBaaeTcn 3a cueT noßopoTa 
KacceTbi c onopHbiMH poaHKaMH oraocHTeabHO och O— O  Ha 
yroa rp, b aaHHOM cayuae oh npHiinT paBHUM 50', hto cootbctct- 
ByeT noaane 0,4 mm/o6.

B nepnoa ocBoeHHH npouecca 6uaH onpoßoBaHbi poaHKH H3 CTa- 
an pa3nHHHbix MapoK. JlyuuiHe pe3yabTaTbi noKa3aan poanra H3

CTaan 65P, 3aKaaeHHbie Ao tBepaocTH HRC  60— 61. CTOftKOCTb 
3thx poanKOB ao nepeiuaH(J)OBKH cocTaBaaaa 200 u. Pe»HM ofka- 
TbiBaHHH caeayiouiHft:

CKOpOCTb oÄKaTHBattHS B M / M H lt ..............................................  85
M ncao oßopoxoB  po.iHKa b M H H y iy ......................................  450
noaana  Ha oähh o ö o p o T  H3aeaHa b m m |o6 ........................ 0 ,4
B petta  HHKaa b c e K ............................................................................  7

B KauecTBe cMa3oqno-oxaa}Kaaroiueft 
cMecb cyab<j)0<j)pe30aa c KepocHHOM.

r iep B oe oÖKaTHBaHHe BBeaeHo 
n ocae  npeaßapHTeabHoro u ian^oBa- 
hhh cTepjKHH a o  aHaMeTpa 
12,02-0 '025 mm c ueabio co3aaHHH b 
noßepxHocTHOM ca oe  cTepxcHH Ha- 
npniKeHHft « K a r a s  Ha rayÖH iiy, npe- 
BbimaiouiyK) CHHMaeMbift caoft Me- 
Taaaa  npn nocneayioiueM  uiaH^OBa-
HHH.

ycn a H e npn nepBOM oÖKaTbiBa- 
hhh npHHHTO 750— 770 ktc. Pa3HHua 
anaM eTpoB ao h nocae oÖKaTbiBaHHH 
0,002 mm. 06man aaHHa KaanaHa 
yBeaHunaacb Ha 0,05 mm. F loca e  nep- 
Boro o6KaTUBaHHH H aöa ioaaaocb  
HeKOTopoe HCKpnBaeHHe och crep iK - 
hh KaanaHa. i t a a  ee ycrpaHeHHH 
KaanaH noaBepraeTCH aB yn p araoM y 
öecueHTpoBOMy maHcJjoBanHio a o  an- 

aMeTpa 1 2 1 p, 0 9 5  MM-

»HaKOCTH npHMeHeüa

P h c . 1
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B nponecce OTAaRKH 6 h a o  ycTanoBJieHO, hto npn oßKaTHBaHHH 
OKOHqaTeabHo oßpaßoTaHHbix KJianaHOB yBeAHHHBaeTca ßneHHe 
nocaROHHoil (j)acKH roAOBKH KjianaHa OTHOCHTeAbHO erepiKHH ( b 
OTAeabHbix napTHax 6buio o ko ao  30% t b k h x  KJianaHOB o t  Bcero 
KOJiHaecTBa).

11to6u  ÄOCTnrHyTb HeoOxoÄHMoa tohhocth  no ßneHHio (He ßo- 
aee 0,02 m m )  6h a o  BBeReHo BTopHHHoe oßKaTHBaHHe n ocae  ih a h - 
$0BaH!HH).

üpH 3tom  öb ijio npHHHTO ycHAHe P =  550-7-570 Krc, ncxoAHaa 
mepoxoBaTocTb noßepxHocTH CTepiKHji —  7-ro KJiacca. ÄocTura- 
aacb mepoxoBaTocTb nOBepxHocTH —  10— 11-ro  Kjiacca.

yMeHbmeHHe AnaM eTpa cocTaBAaeT MeHee 0,001 m m  6e3 npax- 
THnecKoro yBejim eHHH ä a h h h  ReTaAH. 3aBepuiaiom eH  onepaiiHeft 
TexHOJioraqecKoro n p op ecca  HBAaeTCH HHCTOBoe uuiHtfiOBaHHe 
ijiacKH.

Ha pnc. 2 noKa3aHO pacnpeReAeHHe BeAHHHHH öaeHHa J b mm 
nocaROHHoft 4>acKH K jianaHa OTHOCHTeAbHO CTep>KHa npn o rh o -  
KpaTHOM (KpHBaa 1) h ÄßyKpaTHOM (KpHBaa 2) oßKaTHBaHHH.

ÄJia inoBumeHHa ycTajiocTHOft nponHocTH KJianaHOB b 30He Ka- 
HaBOK 6 h a h  npoBeaeubi SKcnepiiMCHTbi c oßpa3uaMH, H3roT0BJieH- 
humh  H3 CTajieö Tex  ace M apox, hto  h KJianaHbi. Pe3yjibTaTU  sk c - 
nepHMeHTOB noKa3aAH, hto  oßpa3Hbi c KaHaBKaMH, oßKaTaHHbiMH

OCH. OceBOH 3a30p KOMneHCHpyeT HeTOHHOCTb yCTaHOBKH ReTaAH 
h p a cn o jio »eH H e  oßKaTbiBaeMbix inoBepxHOCTefl no  RAHHe CTepjKHa. 
P e *H M  paöoTbi CTaHKa CACRyiomHÖ:

H hc.ro oöopo ioB  b M H H y T y .....................
HanaTHoe ycHjme Ha oähh  po.rhk b Krc 
BpeMsi unKjia b c e K ...............................

60
150
6

B KanecTBe CMa30HHO-oxAa>KÄaiomeH jk h r k o c t h  Honojib3yeTca 
MauiHHHoe M aciio M C-20 (T O C T  1013— 49 ).

B pe3yabTaTe oßKaTHBaHHH mepoxoBaTocTb noBepxHoc™ ro- 
HbiuiKa noBbiraaeTca c 4—5-ro Kjiacca ao 7—8-ro Kjiacca.

B OTJiHHne o t  AByxTaKTHbix RBHraTeAeft KJianaHbi HCTbipexTaKT- 
h h x  AH3ejieft HMeioT «aHaBKy npaMoyroAbHoro npocjJHJia.

KoHCTpyKiiHa oÖKaTHoro pojiHKa* npesycMaTpHBaeT cbo6orhhh 
bboä ero paßonero npo<j>HAa b cpeRHioio nacTb KaHaBKH c nocTe- 
neHHbiM oÖKaTbißaHHeM RHa h TopuoBbix HOBepxHOCTeö ßypTa.

PaÖOHHH npo^HJib pojiHKa BbinoJiHeH b BHAe npaMoyroubHoft 
pe3b6bi h  HMeeT AeBbift h  npaBHH noRbeM onnpaAH Ha KaiKRHe 
180° Ayrn. IllHpHHa paßonero npot})HAH 1,7—1,8 mm, paccToaHne 
MeiKAy KpaüHHMH TOHKaMH no iuary paBHO 3,3 mm. MaTepnaA — 
CTajib IUX15, HRC  60—64. KoHCTpyKRHH pojiHKa c pa3BepTKoii 
npo4>HAH paßoneft j ic h t o h k h  noKa3aHa Ha pnc. 4.

P hc. 2

pojiHKaMH, 3HaHHTeAbHo AyHiue paßoTaioT npn 3HaKonepeMeHHbix 
Harpy3Kax, neM oßpa3RH c KaHaBKaMH, oßpaßoTaHHHMH pe3HOM. 
YCTajIOCTHaa npOHHOCTb o6pa3ROB C OßKaTaHHbiMH KaHaBKaMH B 
25— 30 pa3 Bbirne, neM c HeoßKaTaHHbiMH.

SKcnepHMeHTbi noATBepAHjiH o,ejiecoo6pa3HOCTb b b c a o h h h  b  Tex- 
HOJiorHnecKHH npouecc onepau,HH ynpoHHeiiHH KaHaBKH. CxeMa 
oÖKaTbiBaHHH npHBeReHa Ha pnc. 3.

KiianaH 1 ycraHaBAHBaeTCa b npH3Me 2 h npniKHMaeTCH npn- 
XB3TOM 3. C b oS oA H M H  KOHeU CTepiKHH nOÄÄepjKHBaeTCH oCpaT- 
HUM UeHTpOM 4. Ä B a  OÖKaTHUX pojiHKa 5 (KaiKÄblH AJIH CBOeft 
KaHaBKH), pacnojioiKeHHbie c npoTHBono.iojKHbix CTOpOH, noAßo- 
ÄHTCH K OÖpaßaTblBaeMbIM nOBepXHOCTHM THApaBAHHeCKHMH UH- 
JIHHApaMH, C03AaiOUlHMH H eO Ö X O R H M O e ycH J iH e  P.

A jih  c b o ö o ä h o h  caMoycTaHOBKH p o a h k o b  b oceBOM HanpaBJie- 
hhh ohh  HMeioT HeKoTOpoe cßoöoAH oe nepeM emeHHe BAOJib cßoeö

P hc. 4

ynpoHHeHHe KaHaBKH BbinojiHHeTca Ha cTaHKe c noAyaBTOMaTH- 
HeCKHM UHKJIOM paÖOTbl RByMH AH3MeTpajIbH0 paCHOJIOJKeHHblMH 
pojiHKaMH c ycHJineM 150— 180 Krc Ha K a »A b iH .

Bboä poahkob b KaHaBKy b momcht Hana^a p aß ora  nponcxo- 
äht BcerAa b cTporo onpeAeiieHHOM nojioiKeHHH, npn stom paöo- 
hhh npotjiHJib HaxoAHTCH .MOKAy ToppaMH KaHaBKH h He KacaeTc» 
hx. 3to oßecnenHsaeTCH 3 a cner 
npeAycMOTpeHHoro b kohctpyk- 
Uhh poAHKa AHcßaAaHca, ueHTp 
THiKecTH KOToporo pacnojiojKeH 
noA yraoM 90° ot Haqajia noAT>- 
eMa bhhtoboü ahhhh paßoHeü 
AeHTOHKH.

yCHAHe OÖKaTblBaHHH TOpHOB 
KaHaBKH co3AaeTca TapeAbnaTbi- 
mh npyaiHHaMH.

HhCJIO OÖOpOTOB Ä6T3AH B MH
HyTy 60, BpeMH UHKJia — 7 ceK 
(ycTaHaßjiHBaeTca no pejie Bpe- 
MeHH), b KanecTBe cMa30HH0- 
oxjiajKAaromeH jkhäkocth hc- 
nojib3yeTca TaKHce Macao MC-20.

ÄHaAorHHHuft n oA xoR  6 h a  
npHMeHeH npn coBepiueHCTBOBa- 
hhh TexHOAorHHecKoro npouecca  
OÖpaÖOTKH (jiaCKH TOAOBKH KAa-
naHa. HtAH(J)OBaHHe He AaßaAO cTaöHAbHoö mepoxoBaTOcra no- 
BepxHOCTH 7-ro KAac'ca, nosTOMy 6hao perneHO BBecra AOnoAHH- 
TeAbHyio oßpaßoTKy — oÖKaTHBaHHe.

Ha pnc. 5 noKa3aHa cxeMa paßonero y3Aa HaKaraoro ycTpoflcT- 
Ba. HaKaTHoe ycTpoftcTBo coctoht H3 3aKaAeHHoro CTaAbHoro 
KOAbpa 1 c BHyTpeHHHM KOHycoM, KOTopuft CAy*HT onopofl h ße- 
rOBOH ÄOpOJKKOH RAH TpeX HaK3THbIX KOHHHeCKHX pOAHKOB 2,

P hc. 3
* «EtOJIJieTOHb H 3O 0peTeH H fl H TOBapHLIX 3HaKOB»,

(AßTopcKoe CBHReTeABCTBO Ns 252112).
1969, J * 28
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y H e p j K H B a ß a e M H X  c e n a p a r o p o M  3. B c o ö p a H H O M  c o c t o h h h h  c e n a -  

p a r o p  3 a K p i > i B a e T c a  K O J i b u e B O ü  K p b m i K o i i  4. 3 a 3o p b i  M e a i A y  K O A b -  

u ,o m  h  K p u n i K O H  o ö e o n e n H B a i O T  c B o ö o A H O e  B p a m e H n e  c e n a p a i o p a  

h  c a M o y c T a H O B K y  o Ö K a T H b i x  p o a h k o b  n o  n o B e p x H O C T H  ö e r o B o f t  a o -  

p o > K K H .  K J i a n a H  n p H J K U M a e T c s  k  H a x a T H b i M  p o A H K a M  m n H H A e n e M  5 
M e p e 3  p e 3 H H O B b i i i  6y())ep 6 .  O ö x a T b i B a H H e  B b i n o j i H a e T c a  H a  M O A e p -  

H H 3 H p O B 3 H H O M  B e p T H K a A b H O - C B e p A H A b H O M  C T 3 H K e  M O A e A H  2A135, 
O C H a m e H H O M  H i e C T H I H n H H A e A b H O f t  T O A O B K O H ,  H T O  C O O T B C T C T B y e T  

H H C J i y  O Ä H O B p e M e H H O  o ö p a ö a T b i ß a e M b i x  A e T a A e f t .  C t 3 h o k  C H a 6 > K e H  

n o j i y a B T O M a T H H e c K H M  n H e B M o r H A p a B A H n e c K H M  n p H B O A O M  n o n a o n ,  

K O T o p b i H  o c y m e c T B - i a e T  ö b i c r p b i H  t i o ä b o ä  h  o n y c K a H H e  m u H H A e A e f t

fo jiob k h  b pa6onee noAOJKeHHe ä o  KOHTaKTa 6y4>epoB mnHHaeaeii 
c ToppaMH KjianaHOB, co3AaeT oceß oe ycHAHe oÖKaTbiBaHHH h no 
OiKOHnaHHH HHKJia ocym ecTB aaeT öbiCTpuft nonneM tojiobkh b 
BepxHee HcxoAHoe noAoweHHe. H apaM eT pu  ooKaTbiBaHHH cjieayio- 
iHHe:

Mhcjio oöopoxoB  mnHHü&nefi b M H H y T y .............................  195
y c m w e  HSKSTbiBaHHH Ha KaHtabift KjianaH b k t c  . . . .  150
BpeMa HH K Jia  (npn  BpeMeHH oOKaTbiBaiina 40 e en ) b cea . 60

I U e p o x o B a T O C T b  n o ß e p x H O C T H  n p n  3 t o m  c o o T B e T C T B y e T  8 -M y  

K J i a c c y .

i ____ ...

yflK  629.114.82

COBPEMEHHblE TOHOHHblE ABTOMOEMJ1M M FIPOE/lEMbl nOBblLUEHMSI 
MX BbICTPOXOflHOCTH

H EFIPEPblB H O E noBbilueHHe AniiaMH- 
hcckhx K a n e c T B  B c e x  a B T O M o ß H n e f i  

M a C C O B O T O  H p O H 3 B O Ä C T B a  B  H 3 B e C T H O H  M e -  

p e  6 a 3 H p y e T c »  H a  o n b i T e  3 K c n n y a T a u . H H  

r O H O H H b l X  H  C n O p T H B l I b l X  a B T O M O Ö H A e i l  

B  y C A O B H H X  p a 3 J ! H H H b l X  C O p e B H O B a H H H .  

T a n a n  K p y n H a a  ( J i H p M a ,  khk O o p A ,  p a H e e

H a X O Ä H B U i a H C H  B  C T O p O l i e  O T  a B T O M O Ö H A b -  

H o r o  c n o p T a ,  3 a  n o c A e A H n e  10 A e T  p a 3 -  

p a ö o T a ^ a  u e j i b i f l  p s m  c n o p T H B H b i x  a B T O -  

M o Ö H A e f t  h Ä B i i r a T e j i e i i .  B p a 3 p a ö o T K e  h 
a K c n j i y a T a i i H H  p a 3 A i « H b i x  c n e u n a j i b i i b i x  

M a i u H i i  c n o p T H B H o r o  H a 3 H a n e H H H  y n a c T -  

B y i o r  h Ä p y r n e  K p y n H e f t i H H e  ^ H p M b i  

C IIIA  —  ü i K e H e p a n  M o r o p c  h K p a f t c n e p .  

A n a . i o r H ' i H o e  n a n p a B n e i i H e  A C H T c n b H o c n i  

M O K H O  O T M e T H T b  y  O C H O B H h J X  H H O H C K H X  

n p e A n p H H T H f t  —  T o f i o T a ,  I l n c c a H  h X oh - 
Aa.

E B p o n e f t c K H e  r o H O H H b i e  a B T O M O Ö H A H ,  

K a K  n p a B H J I O ,  H 3 r O T O B A H I O T C H  H e Ö O J I b l l l H -  

M H  C n e H H a j I H 3 H p O B a H H b I M H  n p e A n p H H T H H -  

M H ,  K O T O p b i e ,  O Ä H a K O ,  n O A b 3 y l O T C H  M a T e -  

p n a j i b H O H  n o A A e p i K K O f t  a M e p H K a H O K H X  

a B T O M O Ö H J I b H b l X  ( j ) H p M ,  H O C T a B A H I O m H X  H M

A B H r a T e o i H  ( O o p A  h A P - ) .

B CoBeTCKOM C oi03e H  MHOTHX ÄPyrHX 
CTpaHax nojiynHJiH uiHpoKoe pacnpocTpa- 
HeHHe TOHOIHbie aBTOMOÖHAH, OCHOBaHHbie 
Ha iicnojib30BaHHH arperaTOB h AeTaAeft 
aBTOMOÖHJieft M accoBoro npoH3BOACTBa. 
K  HHM OTHOCHTCH, IianpHMep, H3BeCTHbie 
roHonHbie aBTOMoSiian Ta ju iH H cxoro aBTO- 
peMOHTHoro 3aBOAa, Ha KOTopux npiiMe- 
HHIOTCH ÄBHraTejIH aBTOMOÖHAH «M oCK- 
bhh-412» h MOTOHHKJia «H iK -IO n H T ep », 
a TaKHie pa3HHHHbie a o tb a h , H3roTOB.ien- 
Hbie OTeneCTBeHHblMH 33BOA3MH aBTOMO- 
ÖHJlbHOH H  MOTOUHKJieTHOH npOMblUIJieH- 
hocth . OnbiT 3KonjiyaTan.HH th k h x  aBTO- 
MoÖHJieft, paOoTaioiHHX b  >KecTKHx yc .io - 
B1IHX COpeBHOBaHHH, MOlKeT 6bITb HCnOJlb- 
30B3H ÄJIH nOBbimeHHH HaAeiKHOCTH, AOJ1- 
roBCHHOCTH h AHHaMHHeoKfix KanecTB ce- 
pHHHblX MOAeJiefl.

n o  pe3yjibTaTa.M TpaAHUHOHHbix toh ok  
Ha 'KOJibueBbix Aoporax h peKopAHbix 3a- 
e3ÄO B HeTpyAHO yCT3HOBHTb CHCTeMaTH- 
necKoe noBbimeHHe AHHaMHnecKHX xanecTB 
TOHOOHblX H cnopTHBHbix aBTOMOOHJICH 
Bcex THnOB.

O c H O B H U M H  ( J i a K T O p a M H ,  B .1 H H 101U H M H  H a  

y c o B e p m e H C T B O B i H H e  r o H o n H b i x  3 b t o m o 6 h -  

j i e ö ,  h b j i h i o t c h :  TexH H necKH e ycjioBH H
o p r a H H 3 a u H H ,  p e r A a M e H T H p y r o m e f t  a B T O M o -  

Ö H J l b H b i e  T O H K H  ( M e i K A y H a p O Ä H a H  a B T O M O -  

Ö H a b H a a  ( J > e A e p a u H H  —  <t>HA); p a 3 B H T H e  

M O T O p O C T p O e H H H  H  a B T O M O Ö H J l b H O H  H p O -  

M b l l U J i e H H O C T H ;  p 3 3 B H T H e  C M e i K H b l X  O T p a C -  

J i e i i  n p O H 3 B O A C T B 3  ( M O T O H H K . l O C T p O e i l H H ,  

a B n a u H H ,  p e a K T H B H o ß  T e x H H K n ) ; o ö u i e T e x -  

H H n e o K H H  n p o r p e c c  ( A o c T H K e H H H  M e T a a -  

J l y p r H H ,  p e 3 H H 0 B 011 H  n O Ä U I H n H H K O B O H  n p o -  

M b m i J i e H H O C T H  I I  A p . ) .

K j i a C C H ( } ) H K a U .H H  a B T O M O Ö H J i e f l  e n o p T H B -  

h o t o  H a 3 H a q e H H H ,  O T A H n a i o m H x c H  6 o n b -  

u i h m  p a 3H O o 6 p a 3 H e M ,  B c e r A a  6 b u i a  T p y A -  

h o h  3 a A a B e f l  h  H H K O r A a  H e  n e p e c T a B a a a  

ß b i T b  n p e A M e T O M  A H C K y c c H H .  H a i i S o n e e  

o ö c T O H T e a b H a a  K a a c c H i j i H K a u H H  a B T O M o ß n -  

n e f t ,  H c n o H b 3 y e M b i x  b  c x o p o c T H b i x  c o p e B -  

H O B a H H s i x ,  6 b i j i a  y T B e p i K Ä e H a  O H A 
b  1965 r .  h  c T e x  n o p  n p H M e H a e T c a  c H e -

3 H a n H T e a b H b I M H  H 3 M e H e H H H M H .  O H a  O X B a -  

T b l B a e T  C T a H A a p T H b i e  H  ( j l O p C H p O B a H H b i e  

B a p n a H T b i  c e p H Ü H b i x  H e r e o B b i x  3 b t o m o 6 h -  

A e ä ,  a B T O M O Ö H J I H  Ö O A b U I O r O  T y p H 3 M a ,  

C n O p T H B H b i e  a B T O M O Ö H A H  H  C n O  p T H B H  b ie  

n p o T O T H n b i ,  A ß y x M e c T H b i e  r o H O M H b i e  a B T O -  

M O Ö H A H  H  a B T O M O Ö H J I H  p a 3 A H H H b I X  T O H O H -  

h h x  ( J i o p M y A .  K a i K A a n  H 3 n e p e n H C A e H H b i x  

r p y n n  n o A B H H H e T C H  A O C T a T O B H o  n o Ä p o Ö H O  

H 3A O > K e H H b I M  T e X I I H H e C K H M  T p e Ö O B a H H H M .

T p y A H O C T b  K A a C C H ( j ) H K a U H H  a B T O M O Ö H -  

A e f t  c n o p T H B H o r o  H a 3 H a n e H H H  o ö y c A O B A e -  

H a  T e M ,  ’h t o  ee T e x H H n e c K H e  T p e ß o B a H H H  

Ä O A * H b i  c T H M y A H p o ß a T b  n p o r p e c c  b  o n p e -  

A e A e H H b i x  H a n p a B A e H H H X ,  n o A e 3 H b i x  a a h  

o ö m e r o  p a 3 B H T H H  a B T O M O Ö H A b H O H  T e X H H -  

K H ,  H  B  T O  >Ke B p e M H  H X  H e A b 3 H  M a C T O  

M e H H T b ,  T a «  K a n  3 t o  H a p y u i a e T  c a o i k h m h  

n p o u e c c  n p o e K T H p O B a H H H ,  H 3 r O T O B A e H H H  H  

Ä O B O Ä K H  T O H O B H b l X  a B T O M O Ö H A e f t ,  n p H B O -  

Ä H T  K  Ö O A b l H H M  M a T e p H 3 A b H b I M  n O T e p H M  

H  A a i K e  M O * e T  B b l B e C T H  H 3 C T p o a  H e Ö O A b -  

U I H e  ( j l H p M b l  C  O r p a H H n e H H H M H  l } ) H H a H C O -  

b h m h  p e c y p c a M H .  I l o 3 T O M y  o ß b i B H O  r o H o n -  

H b i e  ( J i o p M y A b i  c o x p a H H i O T  c H A y  b  T e n e n n e  

H e T b i p e x - n n T H  A e T  a o  o n e p e A H o r o  H 3 M e -  

H e H H H ,  K O T O p o e  b b o ä h t c h  c  y n e T O M  ä o c t h -  

J K e H H H  a B T O M O Ö H A b H O H  T e X H H K H  H  H a  O C H O -  

B e  K O H C y A b T a i l H H  C  3 a H H T e p e C O B 3 H H b I M H  

n p e A n p H H T H H M H .

npoßAeMa KAaCCHlj)HKaUHH TOHOHHblX H 
cnopTHBHbix aBTOMOÖHAeft 3H3HHTeAbH0 
yCAOÄHHAaCb B CBH3H C HOHBAeHHeM H0- 
bux THnoB CHAOBbix arperaTOB —  poTop- 
HO-nopiuneBbix, TypöopeaKTHBHbix h pa- 
KeTHbix ABHraTeAeft h ra30Bbix TypßiiH. 
npeatAe Bcero sto othochtch k poTopHo- 
nop'IHHeBblM ÄBHraTeAHM H ra30BbIM Typ- 
ÖHHaM, öoAee HpncnocoöAeHHbiM äah ao- 
poiKHoro TpaHcnopTa, TorAa KaK peaKTHB- 
H3H Te.XHHKa BOKa HOnOAb3yeTCH TOAbKO 
b oTAeAbHbix peKopAHbix 3ae3Aax.

Ecah b TeneHne acchtkob AeT aBTOMö- 
ÖHAII npO C TO  K A aC C H (J)H IlH pO B aA H  B 3aBH-

chmocth ot paßon ero  oß teM a  hx ABiira- 
TeAH, to oöieAHHeHHe aBTOMoßn.iefi 
C nOpilIHeBbIMH, pOTOpHO-HOpUIHeBblMH H 
ra30TypÖHHHbiMH ABHraTeAHMH TpeöyeT 
npHMeHeHHH HHoro KpHTepna aah hx ae.ie- 
HHH Ha KAaCCbl.

C 3toh ueAbio O H A  Tenepb npHMeHaeT 
KAaccH4)HKau,HOHHbie ^opMyAbi, onpeae- 
AHKHHHe yCAOBHUH paÖOHHH OÖbeM pOTOp- 

HO-HOpiUHeBblX H ra30TypÖHHHbIX ABHraie- 
Aeft, 3KBHBaAeHTHbIH AHTpaiKy OÖblHHOrO 
nopuiHeBoro ABHraTe.iH.

OneHb caoikho onpeAeAHTb paßoinfl 
oöbeM ra30Bbix TypÖHH, äah  Koiopux Ta- 
koh napaMeTp MO«eT HMeTb toabko bhcto 
ycAOBHoe 3HaneHHe. Ha ocHOBe H3yneHHH 
napaMeTpoB 4>opcnpoBaHHbix nopuiHeBbix 
ABHraTeAeft h ra30Bbix rypßHH HccAeAo- 
BaTeAH Cnnp h neHHH npeAAOJKHAH cae-
Ayiomyio (JiopMyAy äah BbiHHCAeHiia
ycAOBHoro paßonero oÖKCMa ra30Boft Typ- 
ÖHHbi:

_  A (3,1/? - 7 , 6 3 )

0,09625 ’ {

rAe A  —  nAom aAb ceneHHH conAOBoro 
annapaTa nepeA  TypÖHHoft bu- 
COKOrO AaBAeHHH b cm2;

R —  cTeneHb ok3thh b KOMnpeccope. 
npn MHorocTyneHqaTOM KOMnpeccope Be- 

AHHHHa R npeACTaBAHeT coßoft npoH3Be- 

AeHHe CTeneHeft chothh Bcex CTyneHeft, 
npHneM äah Ka*Aoft iieHTpoßeiKHoft ery- 
neHH CTeneHb cneaTHH npHHHMaeTCH paB- 
hoh 4,25, a äah oceBoft —  1,15. 3Ty $op- 
Myny O H A  npnMeHHAa.B HeKOTOpux toh- 
Kax c 1965 r. Ona othochtch k KaTeropHH
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SMnHpHqeCKHX 3HBHCHMOCT6H H ÄOATKHa 
BHA0H3MeHHTbCH 110 M e p e  pa3B H TH K K aK  
n op u iH eB b ix , T a x  h  r a 3 0 T y p ö m n ib ix  Ä B n ra -  
T e jie fi.

r io n b iT K a  ra a c cH t jiH U H p o B a T b  ra 3 0 T y p -  
ßHHHHe T p eK O B U e  aBTOMOÖHAH n o  BejIHHH- 
He n p o x o Ä H o r o  ceneH H H  B 0 3 Ä y x o 3 a ö o p H o r o  
n a ip y Ö K a , n p e A n p H H H T a a  b  C I I IA  b  1967—  
1969 r r . ,  n o T e p n e j ia  H e y a a q y .  F lo c J ie  Ä ß y -  

K p aT H oro  y M e n b in e H H a  Ä o n y c K a e M o r o  n p o -  
x o Ä H o ro  c ea e H H a  ra 3 0 B b ie  T yp Ö H H H  ö h j ih  
B oo6 m e  H CKJiio 'ieH bi H3 K O H K yp ca , x o t h  h x  
K O H K yp eH T oen oeoÖ H oeT b , o c o 6 e H H o  H a A e jK -  
HOCTb B yCJIOBHHX TpeK O B blX  T0H 0K , H e Bbl- 
3biBajia coM H eH H H . T a x o e  p e m e H H e  o c h o b h -  
B a jiocb  H a t o m ,  h t o  ra 3 0 B b ie  T ypÖ H H H , 
ycTaH aB JiH B aB iiiH ecH  H a T p e x o B b ix  aB TO M o- 
ÖHAHX, Ö blAH  3aH M CTB0B3H bI H3 aB H aüH H  H, 
no MHeHHIO HCKOTOphlX O ieüH aA H C T O B , 
He M o r jiH  c n o c o ö c T B o s a T b  pa3B H TH io  a B T o - 
MOÖHAbHOH TeXHHKH.

3a nocneAHee AecHTiuieTiie 3HanHTejibH0 
B03P0CJIH MOHIHOCTH MHOTHX THÜOB TOHOH- 
Hbix aBTOMoÖHJieft. T a x , AßHraTeAH Äßyx- 
MeCTHblX TOHOHHblX aBTOMOÖHAeft pa3BH- 
B310T 700— 750 A. C., TpeKOBblX aBTOMOÖH- 
jieii 700— 840 n. c., aBTOMOÖHAeft ä j ih  
cnpHHTa (a p e rcT ep o ß ) no  1600 ji. c., cnop- 
THBHbix aBTOMOÖHAeft 600— 620 ji .  c . h  a a -  
x e  Ha CTaHnapTHbix aBTOMOÖHAHx c ä b h -  
raie.iaMH 7 j i ,  noAroTOBJiciiHbiMH k  ron - 
ksm, MomHOCTb ÄOCTHraeT 600 j i .  c.

ü a p a ju ie j ib H o  c  yB e jin aeH H C M  m o iü h o c t h  
ÄBHr a T e j ie ä  C H H H ta jica  TaK O ft B aacH bift A n a  
ÄHHaMHKH aBTOMOÖHJiH n o K a 3 a T e n b , K aK  
Bec Ha e Ä H H H iiy  m o iü h o c t h : H a n p H M ep ,
ÄJIÜ TpeKO B blX  H ÄB yX M eC TH blX  rOHOHHHX 
aBTOMoÖHJieH e r o  3 n a ’ ie n H e  H e n p e B u m a e T  
1— 1,5 Kr/ji.c.

H3MeHHJIOCb H COOTHOHieHHe M esK A y  
ÖbICTpOXOÄHOCTblO aBTOM OÖHAeft pa3JIHH- 
Hbix r p y im  M e>K Ä yH apoÄ H O H  c n o p T H B H o fi 
M accH tjiH KauH H . O o p M a j ib H b ie  T ex H H a ecK H e  
TpeöoBaHHH n p ea n H C b iB a io T , H a n p H M ep , 
aBTOMoÖHJiHM roH O H H H X  (J iop M y ji 1, 2 H 3, 
a TaKHte TpeK O B U M  aB TO M O Ö M SiM  (f io p M y - 
Jlbl ABTOMOÖHJIbHOrO K n y Ö a  C I I I A  O TK pH - 
Toe p a c n o jio iK e H H e  KOJiec, h t o  CHHJKaeT 
aapoÄH H aM H H ecKoe coB ep m eH C T B o  aB TO M o- 
ÖHJIH. B  npOTHBOnOJIOHCHOCTb 3TO M y c n o p -  
THBHbie aBTOMOÖHAH, O IO p T H B H U e  npO TO TH - 
nu, Ä ß y x M ec T H b ie  ro H O H H u e  3 b t o m o 6 hjih  
H C TaH Ä apTH H e aBTOMOÖHJIH HM eiOT K y3 0 - 
Ba, o x B a T b iB a io m H e  K o j ie c a  h  c ooT B eT C T - 
ByiomHe c h h jk c h h io  conpoTH B JieH H H  b o 3 - 
nyxa.

MaKCHMaJibHbie oKopocTH H anöojiee 
ßbICTpOXOÄHblX COBpeMeHHblX 3BTOMOÖH- 
jiefl, Hcnojib3yeMbix b  roHKax, h m c io t  cjie- 
jyiom ne 3HaneHHH b  km/h:
roHOHHue 8BTOMOÖHJ1H 4>opMyjibi 1 (3 Jl) . . 300
ÜByxuecTHbie roHOHHue bbtomoöhjih

(7—8 ji) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380-390
CnopruBHue aBTOMOÖHjm (5 ji) . . . . . . . . . . . . . .  360— 370
TpeKOBue aBTOiioßHJiH (2 ,65— 4,2 ji)  . . . .350— 360 
CiannapTHbie 8bto m oGhjih (7  ji) . . . . . . . . . . . . . .  320—350

TaKHM o 6 p a 3 0 M , e c j in  n p e jK A e  caM U M H  
6bICTpOXOÄHbIMH ÖblAH aBTOMOÖHJIH THDa 
TpaH n p n ,  « a K  h x  b  n o c j ie Ä H e e  BpeM H 
same H a 3 b iB a ioT  aBTOMOÖHJIH (J iop M y jib i 1, 
to  Hbrae b  C H jiy  o rpaH H neH H O C TH  c ß o e r o  
jiHTpaiKa o h h  y c T y n a iO T  n o  M aKC H M anbH oft 
CKopocTH Äaace c n o p ra B H U M  h  C T a H A a p T - 
HblM  aBTOMOÖHJIHM C Ä B H raTe jIH M H  ÖOJIb- 
Uioro J IH TpaH ia H OÖTCKaeM blM H K y30B3M H .

IlOCKOJIbKy pe3yjIbTaTbI ÖOJIbUIHHCTBa 
aBTOMOÖHJIbHUX TOHOK OUCIIHBaiOTCH ÜO 
cpenHeft, a  He MaKCHManbHoft c k o p o c t h , 
noKa3aHHOH aBTOMOÖHJieM Ha M apuipyTe 
c nepeMeHHbiM peacnMOM a b h ä c h h h , 
oöycjiOBJieHHbiM noBopoTaMH h  pa3H00Ö-

PhC. 1. r 330TypÖHHHbIH TOHOHHblH aBTOMOÖHJIb « I lO T O C »  (J)OpMyjIbI 1 C Ky30B0M
KJIHHOBHÄHOTO npO(})HJIH

p a 3 H b iM  n p o ij iH J ie M  A o p o r n ,  b  n o c j ie A H H e  

r o A b i o c o ö o e  B H H M a H H e  y f le j in e T c a  n o B b i-  

u ie H H io  y c K o p e H H H  aBTO M O Ö H JIH , 3 a M e A J ie -  

h h k )  b  n p o n e c c e  To p M O JK eH H H  h  y ß e jiH H e -  

h h k )  n p e a e jib H O H  c k o p o c t h  a b h j k 6h h h  H a  

K p H B O JiH H eftH b ix  y n a c T K a x  n y T H . I l p n  ö o j ib -  

u ih x  3a n a c a x  m o iü h o c t h  A B H r a T e j ie f i  n o -  

B b iin e H H e  s t h x  n o K a 3 a T e j ie ü  Ö h j io  b o 3m o jk - 

h o  TO JibKO  H a  o c H O B e  y j iy n m e H H H  y c j iO B H fl  

c ü e n jie H H H  K O Jiec  c  A o p o r o ö ;  b  ü p o t h b h o m  
c j iy n a e  B M c o K n e  K p y T H m n e  m o m c h tm  n p n -

B O Ä H T  J IH IU b  K n p O Ö y K C O B H B a H H K ) B e A y - 
IU H X  K O Jie c , C H JIb H O M y H3H O C y U IH H  h  n o -  

T e p e  a B TO M O Ö H Jie M  y n p a B Jin e M O C T H .
9 T a  n p o ö j ie M a  ö u j i a  p e u ie H a  Ä B y M H  c n o -  

c o ö a M H . ü e p B b iH  3 a K JiiO H ajiC H  b  p a 3p a Ö 0 T -  
K e H H 3K O n pO (J)H JIbH b IX  H IH H  C U IH p O K H M  
n p o T C K T o p o M , o ö e c n e H H B a io iü H M  ö o jib iu y io  
n j io m a A b  ü H T H a  K O H T a K T a  c A o p o r o f l ,  npflt- 
M e H eH H H  c n e ü H a jib H b ix  p n c y H K O B  n p o T e K - 
T o p a  h  e r o  H3ro T O B Jie H H H  H 3 o c o Ö m x  p e - 
3H H O B U X  C M e c e ö , n p H c n o c o ö jie H H b ix  k  p a 3- 
J IH H H H M  A O p O JK H b IM  O O K p H T H H M  H M e T e o - 

p o jio rH n e c K H M  y c jiO B H H M  3K c n j iy a T a ü H H  
(b  h b c t h o c t h ,  H a  c y x o ö  n o p o r e  h j ih  n p n  
Ä O H t A e ) .  y M O IU H U X  rO H O H H b lX  3 B T 0 M0 Ö H - 
jie ft u iH p H H a  o ö o f lb e B  B e ü y iü n x  K O Jie c  H e - 
p e jtK O  n p e B u m a e T  h x  A n a M e T p , a  u iH p H H a  
n p o T e K T o p a  Ä O C T H r a e T  450 m m .

' B KanecTBe BToporo cpeacTBa yjiynuie- 
h h h  cüenjieHHH KOJiec c  Aoporoft ö u j i h  h c -  

n0JIb30BaHbI pa3JIHHHbie ycTpoficTBa 
(cnoHJiepu, KpujibH), co3AaioiüHe AonojiHH- 
TejibByio Harpy3Ky Ha KOJieca 3 a  cneT 
AHH3MHHeCK0r0 B03AeÖCTBHH BCTpeHHOTO 
noTOKa B03Ayxa, Haöeraiomero Ha aBTOMo- 
ÖHJib n p n  ero a b h j k c h h h .  TaKoii x e  stji- 
(jieKT co3AaeTca npHAaiiHeM Ky30By k j i h h o -  
BHÄHoro npo^HJiH, KaK, HanpHMep, Ha ra- 
30TypÖHHHOM aBTOMOÖHJie «JloTOC» (j)Op-
Myjibi 1 (p n c .  1). B 1967— 1969 rr. Ha ro-
H O H H U X  3 B T 0 M0Ö H JIH X  Ü O JiyH H JIH  U IH pO K O e  
p a c n p o c T p a H e H H e  K p u j ib H  c  O T p H u a i e j i b -  
h m m  y r j i o M  a T a K H ; h 3c t h h h o  o h h  ö h j i h  
C H a Ö JK e H b l 3B TO M a TH H e C K H M H  n p n c n o c o ö -  
Jie H H H M H , p e r y jm p y io iü H M H  y r o j i  a T a K H  
K p b lJIb e B , A JIH  B b lp a B H H B 3H H H  H a r p y 3K H  n a  
n p a B H e  h  jie B b ie  K o jie c a  n p n  a b h j k c h h h  H a  
n o B o p o T a x  h  ä j i h  n o B b im e H H H  H a r p y 3KH H a 
K o jie c a  b  n e p n o A H  p a 3r o H a  h  T o p M o iK e - 
H H H .

H c n o j i b 30B a H H e  t b k h x  n p n c n o c o Ö J ie H H H  
( b  n a c T H O C T H , h x  p a 3M e p o B ) Ö b u io  o r p a -  
H H n e H O  n p a B H J ia M H  O H A b  1969 r., T a x

KaK ÖOJIblüHe KpHJIbH Ha BUCOKHX CTOÖKax 
H e O T JiH n a A H C b  h c o ö x o ä h m o ö  H a A e jK H O - 
CTbio b  9KcnjiyaTaüHH h  HHorAa n p n -  
b o ä h ä h  k  aßapHHM, a  h x  nojib3a ä j i h

o ö u t e r o  p 33B H TH H  a B TO M O Ö H JIb H O H  Te X H H K H  

BbI3bIBajia CO M H eH H H .

T eM  He M eH ee Ha npaK TH K e y Ä a jio c b  
yCTaHOBHTb, HTO ynO M H H yTM e aapOÄHHaMH- 
oecK H e n p H cn oco ö jie iiH H  noB bim aiO T n o x a -  
3aTejiH  p a 3 roH a  h TopMOJKeHHH, a T a K » e  
yBejIHHHBaiOT B03M0JKHyi0 CKOpOCTb Ha 
n o B o p o T a x . IIocJ ieÄH H H  B u p a a c a e T c a  äjih 
OÖblHHOrO aBTOMOÖHJIH npHÖJIHKeHHO $ o p -  
M y jio ii

V x g v , (2)
a ÄJIH aBTOMOÖHJIH, CHaÖJKeHHOro Kpbl- 
Ä bH M H  C OTp HUateÄbH U M yrJIOM aTaKH,

Q tp

G

R g

(3 )

+  cy I T  F  f

rAe v —  npeAejibHan cxopocTb  3btomoöh- 
äh Ha noBopoTe no ycÄOBHio 
cnenAeHHH KOAec c A oporo ft 
b m/cck;

R  —  paAHyc noßopoTa b m; 
g  =  9,81 M/ceK2;
<p —  K03(j)(j)HU.HeHT cüenÄeHHH;
G  —  Bec 3BT0M0ÖHAH b Kr;

Cy —  KosijxjmuHeHT noA'beMHoii chau 
(b äshhom cAynae OTpHüaTCAb-
Haa BeAHHHHa);

F  —  HAOmaAb KpblAbeB B m2. 
3aBHCHMOCTb npeAeAbHoft CKOpOCTH OT 

paAHyca noBopoTa äah oöuhhoto roHon- 
HOTO 3BT0M0ÖHAH (a )  H CHaÖJKeHHOrO 
KpbiAbHMH (6 ) noKa3aHa Ha pnc. 2.

Phc. 2. IlpeAeAbHaH cxopocTb 
rOHOHHblX aBTOMOÖHAefl Ha 
nOBOpOTe B 33BHCHMOCTH OT 

ero  paAHyca

B KanecTBe BecbMa aijxJieKTHBHoro 
cpeACTBa noBumeHHH AHHaMHnecKHx Ka- 
qecTB r o H O H H o r o  3 b t o m o ö h a h  öbina 
npeAAoaceHa cncTeMa OTcacbiBanHH B03Ay- 
x a  H 3-n o A  K y 30B a  (r o H O H H U f t  a B T O M o Ö H A b
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Heneppeji) c TeM, h to ö h  co3AaTb moA hhm 
pa3pe>KeHHe h, cjieAOBaTejibHo, achioahh- 
TejibHyK) Harpy3Ky, AeftcTByiomyio b ochob- 
hom Ha BeAymne KOJieca (p«c. 3). C stoh 
ueabio 38AHHH Konen Ky30Ba CHH3y orpa- 
HHHeH inJiaCTMaCCOBUMH UITOpKaMH, KOTO- 
pue He a o x o ä h t  a o  ypoBHa Aoporn Ha 
5— 15 mm. 3 t o t  3a3op aBTOMaTHnecKH noA-
AepjKHBaeTCH cneim aAbHUM MexaHH3M0M, 
AeÖCTByiOUiHM B 33BHCHM0CTH OT npOTH- 
6ob npyjKHH noasecKH KOJiec. H3 nojiocTH 
Ky30Ba, repMeTH3HpoBaHHofi CBepxy h 
OrpaHHHeHHOH CHH3y UITOpKaMH, B03AyX 
OTCaCUBaeTCH ÄByMH BeHTHAHTOpaMH 
c npHBOAOM o t  BcnoMoraTejibnoro ABnra 
TejiB MomnocTbK) 45 a. c. npn paspeace-
HHH JIOA aBTOMOÖHACM OKOAO 0,01 KTC/CM2 
h njiomaAH inoA Ky30B0M nopaAKa 5 m2 
C03AaeTca ÄOHOJiHHTeAbHaa Harpy3Ka oko- 
ao 500 KT.

T —  Harpy3Ka, oöycnoBnemiaH pa3- 
pe*eHHeM noA Ky30B0M b ktc.

JIaH aBTOMOÖHAH C KOJieCHOH CXeMOH
4X4

/lim =  <P g  (6)
hjih b cjiyqae Hcnojib30BaHHH cncTeMbi
O Tcoca  B03,nyxa

m

HaCKOJIbKO 3(fl(J)eKTHBHa CHCTeMa OTCO- 
ca B03Ayxa, noKa3HBaeT p«c. 4, TAe npn-
BeAeHa 33BHCHM0CTb /lim OT K03(j)(j)HHHeH- 
Ta cuenjieHHfl, AOCTHraiomero 3HaieHHH
1,2— 1,4, peajibHbix aah  aBTOMOÖHAa äo- 
pojKHO-roHoaHoro THna. Bonee BbicoKHe 
3HaaeHHa <p, 3aperHCTpHpoBaHHbie Ha
npaKTHKe, othochtch TOJibKo k  cnemiaab- 
HHM HIHH3M ApCTCTepOB, He paCCHHTaHHblX

HaMHiecKae acjxJieKTbi äah noBbiuieHHH xo- 
äobhx «aaecTB aBTOMOÖHJia. SioMy Tpe- 
60B3HHK) He COOTBeTCTByiOT HH HITOpKH, 
peryAHpyioLHHe 3a3op MeiKfly Aoporoä n 
Ky30B0M, HH BeHTHJIHTOpbl A-1H OTCaCHBa- 
HHfl B03AyXa. TaKHM 0Öpa30M, B03M0JK- 
HOCTb npHMeHeHHa CHCTeM OTcoca B03ayxa 
orpaHHHHBaeTca b HacToamee Bpe.wa 
onpHHTepCKHMH C0peBH0B3HHaMH H peKOpA’ 
HbiMH 3ae3AaMH (npn stom aieAyeT cth-
TaTbCa C TeM, HTO KJiaCC aBTOMOÖHAH 
onpeAejiaeTca cyMMapHbiM paöOTHM 
oöbeMOM ochobhoto h BcnoMoraTeabHoro 
ABHraTejieö).

IÜHpoKHe nepcneKTHBbi noBbiuieHHH cko- 
pOCTeft TOHOHHblX aBTOMOÖHAeÖ OTKpblBaeT 
npHMeHeHHe ABHraTeaeft peaKTHBHoro THna. 
KaK ,eoKa3ajiH »KcnepHMeHTbi, BbinoAHeH- 
Hbie b 1960— 1965 rr., peaAH3au.Ha cko- 
pocTeö, npeBbimaiomHX 600— 700 km/h, Ha

H/ceK2

PHC. 3. rOHO HH bl ft aBTOMOÖHJIb C CHCTeMOH OTCOCa B03- 
Ayxa H3-noA Ky30Ba

P hc. 4. npemeAbHHe ycaopeHiia 
rOHOHHblX aBTOMOÖHjieft pa3JIHH- 

hoto ycTpoficTBa

v  k m / v

200 

100 

120 

80

/

s
/s

/
/

/

/
/

/

r

50' 100 150 200 Rm

Phc. 5. ripeAejibH aa cko- 
pocTb Ha noßopoTe oöbw- 
h o to  roHOHHoro aBTOMO
ÖHAH H aBTOMOÖHAH 
C CHCTeMOH OTCOCa B03- 

Ayxa

B OTAHHHe OT KpblJIbeB CHCTeMa OTCOCa 
B03Ayxa aBJiaeTca öonee 3<p(j)eKTHBHbiM 
cpeACTBOM noBuiueHHH narpy3KH Ha none- 
ca, nocKOAbKy oHa He 33bhcht ot cko- 
pOCTH ÄBHHCeHHH aBTOMOÖHAH H MOWeT 
ÖblTb CTOAHOCTbK) HCHOAb30BaHa OT MOMeH- 
Ta TporaHHa c Meera, npn topmojkchhh ot 
AIOÖOH CKOpOCTH H UpH ÄBHJKeHHH Ha nO- 
BopoTax Jiioßoro paAayca.

flonoAHHTeJibHaa Harpy3Ka Ha BeAymHe 
KOJieca Ti03B0JiaeT yßeAHHHTb TaroBbie 
ycHAHa h, cjieAOBaTejibHO, ycKopeHna aB- 
TOMoÖHaa. üpeAejibHoe ycKopeHHe b Ha- 
aajibHbix CTaAHax ABHJKeHHH onpeAejiaeTca 
AJia OÖblHHOTO aBTOMOÖHAa c KOJieCHOH 
cxeMoft 4X 2  H3 BbipaaceHHa

g

/ lim

a AJia aBTOMOÖHjia c 
B03Ayxa no (jiopMyjie

a

T

/ Ilm
8 T

_ hg 
L

CHCTeMOft

( G +  T \

\ G 1'

(4)

(5)

rAe L  —  KOJiecHaa 6a3a aBTOMOÖHjia b m; 
a  —  paccTOHHne o t ueHTpa TaacecTH 

Ao nepeAHeft och no ropH30H-
T3AH B M;

hg —  BbicoTa ueHTpa TaacecTH hha äo- 
poroft b m;

Ha 3KcnAyaTau,Hio Ha a j ih h h h x  a h c t 3h -
HHHX.

no pHC. 4 BHAHO, HTO npHeMHCTOCTb
aBTOMOÖHAa THna 4X2 (2-a h 4-a ahhhh) 
c CHCTeMoft OTcoca B03Ayxa npn npo'inx 
paBHbix ycAOBHHX npeBbiuiaeT npneMHC- 
TOCTb aBTOMOÖHAa THna 4X4 (1-a h 3-a 
ahhhh). H e  MeHee cymecTBeHHO noBbi- 
uiaeTca AJia 3btom o6hah c CHCTeMoft o tc o -  
ca B03Ayxa (ahhhh 1) h npeAeAbHaa cko- 
pOCTb ÄBHJKeHHa Ha noßopoTax

v  = / r, G  +  7 

0 ~
(8)

no cpaBHeHHio c a btomoö ha cm 6e3 cHCTe- 
Mbi OTcoca B03Ayxa (ahhhh 2).

H a  pHC. 5 npHBeACIia 33BHCHMOCTb MeJK- 
A y  3T0H CKOpOCTbK) H paAHyCOM AOpOTH, 
npHHeM coBepmeHHO oneBHAHO npeHMy- 
meCTBO aBTOMOÖHAH C CHCTeMOH OTCOCa 
B03Ayxa (uiTpHxoßaa KpnBaa).

/topOJKHble HCnblTaHHH TOHOHHOTO aBTO- 
MOßHAH TaKOH KOHCTpyKUHH nOATBepAHAH 
ero BucoKne AHiiaMHHCCKHe «aiecTBa h 
npeBOCXOÄCTBO H a A  aBTOMOÖHAaMH TpaAH- 
HHOhhoto ycTpoftcTBa. B to  yae BpeMa 
CHCTeMa OTcoca B03Ayxa 3HaaHTeAbHo 
yCA03KHHeT aBTOMOÖHAb H OTAHHaeTCH 
TeM HCe HeAOCTaTKOM, KOTOpblH CBOHCTBeH 
annapaTaM Ha B03AyuiHoft noAyniKe, —  
BbißpacbiBaHHeM b aTMOciJiepy nuAH 
H rpH3H C ÄOpOÄHOrO nOAOTHa. K  TOMy 
ace (JiopMaAbHbie TpeßoBaHHa $ H A  npeA- 
nHCbiBaiOT >KecTKoe KpenAeHHe k Ky30By 
Bcex yCTpOHCTB, HCnOAb3yiOmHX aapOÄH-

aBTOMOÖHAax c npHBOAOM Ha KOAeca CBH- 
3aHa c ßoAbuiHMH 3aTpyAHeHHHMH. Peaa- 
THBHUH npHHHHn HpHBOAa KOAeCHHX Ma- 
U1HH He 33BHCHT OT CUönAeHHH KOAeC C AO- 
poro ft h b to äte BpeMa H03BOAaeT nceoAb- 
30B3Tb BeebMa 3H3HHTeAbHbie THTOBblt 

■ ycHAHa.
K aK  b h ä h o  H3 TaßAHHbi o c h o b h h x  napa-

MeTpOB aBTOMOÖHAeft peKOpAHOTO TM1S 
C peaKTHBHUMH ABHTaTeAHMH, HX CHJI8 
THTH iMOHCeT B HeCKOAbKO pa3 HpeBblUiaTI 
Bec aBTOMOÖHAa.

BoAbiuaa MomHOCTb peaKTHBHbix Asara 
TeAeft, ÄOCTHraromaa 50 000— 60 000 a. c. 
npHB&na k  noAHOMy BbiTecHeHHio Ha bbto 
MOÖHAHX ÄAH ÄOCTHJKeHHa HaHBUCUIHI 
cK opocTeö paHee (1922— 1947 rr.) npHMe 
HaBinHxca nopuiHeBux aBHannoHHUx äbh 
raTeaeft. f l a » e  ä ah  pexopAHbix 3Btomo6h 
Aeft KAacca A  c npHBOAOM Ha KOAeca Te 
nepb n p eA n o w ra io T  ABHraTeAH aBTOMo 
ÖHAbHoro ran a , KOTopbie npn AHTpa*f 
7— 8 a  M oryT 6uti>  (JiopcHpoBaHbi ac 
1500 A. C. H B TO JKe BpeMH HMeiOT MeHb 
nryio n o  cpaBHeHHio c aBnauHOHHbiMi 
nopuiHeBbiMH ABHraTeAaMH AoßoByio nao 
maAb.

OnpeAeAeHHe HeKOTopux pacnerab ix na 
pa.MeTpOB aBTOMOÖHAa c peaKTHBHHM ABH 
raTeaeM  cBa3aHo c öoAbniHMH 3aTpy®He 
HH3MH. MaKCHMaAbHaa OKOpOCTb TaKorc 
aBTOMOÖHAa b npHHHHne onpeAeAaeTca bu 
paaceHHeM

Y
2 (Pp — fG) 

cx f F
(9
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POÄ ÄBTOMOÖHÄb
Twn

ABHraieJiH M apKa ÄBHraTeÄ«

s(mRH

« ss  x  
O  s

o
“  ?
”  *  u 
41 o
03 S ®

1962

1964
1964
1965

1970

«C n H p m  o4> AM epH Ka* . . . .

.rpHH MOHCTep*..................
,BHHr(J>yT Sncnpecc*............
«CriHpHT AMepHKa* .Co> 

HHK I“ ..............................
,B äio ..............................

TypöopeaKTH B -
Hbiit

PaneTHbift
TypöopeaK TH B -

Hbllt
PaKeTHbifi

J 47-15 

J 79 ÄHceHepaa S ä c k t p h k

J 79 ^>KeHepa^ 3 ä b k t p h k

2750

7700
6800

6800
9960

3000

2950
3860

4090
2944

P hc. 6. CxeMa pexopaHoro 3btomoöhah c paxeTHbuii ÄBHraTejieM:
/ — cTa6HjiH3aTop; 2 — KOHTefiHep TopM03Horo napam ioTa; 3 — naÖHHa roHmmta; 4 — 
6aK c nepeKHcbio BoaopoAa; 5 — (San c xhakhm  rejmeM; 6 — TpyÖKa npaHATJia; 7 — 
6anH c xchakhm a30TOM; 8 — 6aK co ciKKJKeHHbiM npnpoAHbiM ra30M; 9 —  paKeTHbifi

ABHraTeAb

rAe P p  —  CHJia Tarn ABHraTeJia b Krc;
f  —  K03(J)(})HUHeHT COTipOTHBAeHHH 

KaaeHHio;
Cx —  K03<j)<{>HUHeHT COnpOTHBJleHHH 

B03Äyxa.
B o ß jia cT H  C K op o cT eä , n p eß u u ia io m H X  

0,6—0,7 M  (M  —  c x o p o c T b  p a c n p o c rp a -  
HeHHH 3B y x a  b  a T M o e t j ie p e ), 3 aKOHOMep- 
HOCTH H3MeH6HHH K0 3 (j)(J)HUHeHT0 B / H Cx 
noxa He H3yaeH b i h noaTO M y on eH K a  hx 
3HäaeHHH BecbM a npoÖ AeM aTH H H a. I l p n  
ckopocthx ö o A e e  0,7 M  HaHHHaeT c « a 3bi- 
BaTbCH CJKHMaeMOCTb B03A y X a , BAHHIOUlaH 
Ha aap oA H H aM H aecK oe  conpoTH B .ieH H e. 
B03MO3KHOCTb HCn0 A b3 0 B3 HHH onb lT a  
aBHauHH o rp aH H aeH a , n o c K o .ib K y  caM O Ae- 
Tbl H aBTOMOÖHJIH paÖOTaiOT B p a 3AHHHbIX 
yCAOBHHX B3aHMOÄeHCTBHH C B03AyiUHOH 
cpeAoft: B o x p y r  Ä B H H tym erocH  c a M o - ie ra  
B03Ä yu iH a a  c p e a a  o a H o p o a H a , T o r a a  x a x  
H enocpeacTBeH H aa ÖAH30CTb A o p o r n  p e 3KO 
H3MeHHeT yCAOBHH OÖTeKaHHH aBTOMOÖHAH 
B03AyXOM.

3HaMHTeAbnoe npeBbiiueHHe chah thth 
HaA BecOM peaKTHBHOTO aBTOMOÖHAH 
n03BOAHeT eM y  pa3BHBBTb BbICOKIie yCKO- 
peHHa —  ao 3g. Oahh H3 aBTOMoÖHAeö 

3Toro THna (PHeKuiH-ÄaftHeMHKc X I) npo- 
rneA AHCTaHUHio 402 m (0,25 mhah) c Mec- 
Ta 3a 5,41 cex- co cpeAHHM ycKopeHHeM
27,5 m/cok2.

n p n  ö o A b iu o H  CHAe th th , He 3aBHcam,efl 
o t  cuenAeHHa KOAec c aoporofi, bo BpeMa
ÄBHHCeHHH He HO COBCeM pOBHOMy nyTH 
B03HHK3eT OnaCHOCTb OTpHBa aBTOMOÖHAH 
o t  aopoTKHoro noAOTHa. Bo H3Öe%aHHe
TaKoft aBapHH xy30By peaKTHBHoro aBTO
MOÖHAH npnaaioT 3aMeraMH ÄHipipepeHT
Ha hoc, xax HOKa3aHo Ha pnc. 6, rae 
H3oöpa>KeHa cxeMa aBTOMOÖHAH «B a io -  
4>AeftM» c paxeTHbiM AßHraTeAeM, aocTHr- 
rnero peKopAHoft ck op o cth  1014 km/h.
B xanecTBe toh a h b a  ö u a  HonoAb30BaH 
CJKHJKeHHUH npHpOÄHblft Ta3, a OKHCAHTe- 
AeM cAyjKHAa nepeKHCb Boaopoaa. Toh ah -
BO H OKHCAHTeAb HOABBaAHCb B ABHTaTeAb 
noa aaBAeHHeM hchäkoto reAHH h a30Ta.

flocTHHieHHe eme ÖOAee b h cok h x  cko- 
pocTeft, b nacTHocTH npeoaoAeHHe 3Byxo- 
Boro öapbepa , no-BHÄHMoMy, noTpeßyeT  
npeaßapHTeAbHoro H3yneHHH 33Kohob 
COnpOTHBAeHHH ABHTKeHHIO aBTOMOÖHAH Ha 
3THX peaCHMaX, KOTOpOe MOJKeT ÖblTb 
ocHOBaHo xa x  Ha AaÖopaTopHbix HccAeao- 
BaHHHX, Tax  h Ha SKcnepHMeHTaAbHbix 
3ae3aax öecnHAOTHbix mhuihh, ynpaBAHe- 
MUX paAHOCHTHaAaMH.

B HacTOHmee B p e M H  y * e  pa3paÖ0TaHbi

npoeKTbi peK opaH ux aBTOMOöHAeä, p a c- 
CHHT3HHblX Ha CBepX3BYKOBbie CKOPOCTH.
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HOBOCTM TEXHOJIOrMH MAWMHOCTPOEHMfl 3A  PYBEMOM

ÜOBblH M eTOA 
MHKpOTpeUIHHHOrO XpOMHpOBaHHfl

MeTOA nOAyweHHH MHKpOTpeiUHHHOrO 
xpoMa, 3anaTeHTOBaHHbifi (jwpMoft M  and 
T Chemical Inc, 33KAioHaeTCH b  Hanece- 
hhh Ha noBepxHOCTb H3aeAHH nocAe nep- 
Boro HHxeAeBoro caoh  opraHHnecKHX hah 
HeopraHHHecKHX nacTHU c nocAeayioiiiHM 
ocaiKAeHHeM BbicoKOHanpniKeHHoro HHKe- 
.ieBoro caoh  toa iiih h o h  nyTb Menbiue, neM 
MBKCHM aAbHblH AH3MeTp H3CTHU. 3aTeM 
hshochtch caoh  xpoMa oÖuhhum nyTeM 
ÄAH 0Öpa30BaHHH MMKpOTpeiUHHHOH no- 
BepxHOCTH. Hobmö npouecc aHaAonvieH 
H3BeCTHOMy «HHKeAb— CHA», TaK KaK no- 
KpbiTxe coaepacHT aßa caoh  hhkcah
C B KAIO H eH H U M H  H C M e T H A A H H e C K H M H  H 3 C TH -  

HaMH. Ü T A H H a io T C H  ohh T e M , h to  n o  HO BO - 

My MeToay HeMeTaAAHHecKHe nacTHUbi Ha- 
hochtch O T A e A b H O  o t  H H K e A H , a  H e  o c a jR -  

ÄaioTCH B M e c T e  c hhm. B M e c T e  c T e M  ho- 
Bblli MeTOA Ö A H 3 0 K  M H K p O T p e U lH H H O M y  

XpO M HpO B3H HK), B b ln O A H H e M O M y  (J)HpM oft 

PeHO, n o c K O A b K y  b o ö o h x  C A y n a a x  H M eeT -  

CH B b lC O K O H a n p H H teH H b lH  H H K e A e B H H  CAOii.
0 ah3ko npn (ppaHiiy3CKOM M eroae  nanpn- 
iKeHHUH yaapH w ii HHKeAeBbiö caoh  öe3

H3CTHU Bbl3blBaeT pacTpecKHBaHHe xpo.Ma. 
MacTHuaMH MoaceT cAya<HTb TaAbK, Kao- 
a h h , bock, napa<j>HH, rpa(j)HT, ÖHcyAb(pHÄ 
MOAHÖaeHa, OKHCb aAIOMHHHH, aKTHBHpO- 
BaHHHH yroAb , KapÖHau, cepa  h ap . 3 to t  
MaTepnaa HaHOCHTCH ah ö o  «npoayß aH H eM » 
nacTHii Haa noBepxHocTbio, ah ö o  b nceB- 
a ooa t ’HaceHHOM caoe , ah ö o  HaHeceHHeM 
b Boae, cMOAe h a h  AaTexce.

«Electroplating and Metal Finishing», 
a e x a ö p b  1971, t . 23, CNg 12, c T p .  25.

üaHeceHHe Ni— P — Cu-cnaaBa 6e3 TOKa

Ä A H  H3HeC6HHH nOKpblTHH, COCTOHUierO 
H3 88% Ni, 11% P  h 1% Cu, npHMe- 
HHeTCH CneilHaAbHblH MeTOA. OcHOBHbie 
npeHMymecTBa b noKpbiTHH TaKHM MeTO- 
ÄOM n ep ea  XHMHHecKHM HHKeAeM 3aKAio- 
HaiOTCH B TOM, h to  HaHecenHoe Öe3 TOKa 
Ni— P — Cu-noKpbiTHe öoA ee  ö.necTHuiee, 
öoA ee  TBepaoe, öoA ee  nAacTHHHoe h oÖAa- 
aaeT  AyHUiefl K0pp03H0HH0H CTOHKOCTblO 
npn HcnbiTaHHHx cOAeBUM pacnHAeHHeM. 
yaeAbH U Ü  Bec nOKpblTHH 8,2, XHMHHeCKO- 
ro  HHKeAH 7,85, a sAeKTpoocaiKaeHHoro 
8,8. Tß epaocTb cnAaßa ok oao  600 H V,

a coaepacaHHe B oaopoaa  TOAbKo 30—  
50 mzJji ( u m  Hacreft Ha m h aah oh ), h to  
cocTaBAHeT Va coaepixaH'HH B oaopoaa  
y  XHMHHeCKOrO HHKeAH.

N i— P — Cu-noKpbiTHe —  HeMarHHTHoe 
H HMeeT SAeKTpHHÖCKOe COnpOTHBAeilHe 
nopHÄKa 150 mkom/cm. BHeuiHHii bh ä  ero  
TaKoil * e  ÖAecTHiiiHH, KaK h y  sAeKTpo- 
OCa>KÄeHHbIX nOKpblTHH.

«E lectroplating and Metal Finishing», 
HHBapb 1972, t . 25, N® 1, CTp. 27.

U,BeTHoe aHOAHpoBaHHe a a io m h h h h

Ä AH  aHOAHpOBaH'HH aAIOMHHHH B HnO- 
HHH C03aaH paCTBOp, COAepJKaillHH 
1— 30% aueTaMHaa, 0,1— 10% maseAeBOH 
h 0,01— 0,5% cepHofi KHCAOTbi hah ee 
AIOMeAbHOrO SKBHBaAeHTa —  BOÄOpaCTBO- 
pHMoro cyAbipaTHoro KOMHAOKca (n o  Be- 
c y ) .  B oA ee TAyÖOKHe UBera noAynaioTCH 
npn HH3KHX HanpHJK6HHHX H HH3KHX pac- 
x o a a x  3HeprHH.

«M etal Finishing», HOHÖpb 1971, 
t . 69, Ns 11, CTp. 76.
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d n ex T p o o x p a cx a  norpyixeHHeM  Ky30B0B 
jierKOBwx aBTOMOÖHJiefl

OapMa General M oto rs  npHM©HaeT Ha 
3aBOÄe b r. OpaMKHreM npouecc Bnexrpo- 
oKpacKH norpyixeHHeM Ky30B0B nerxoBbix 
aBTOMoÖHJieö. Hepea bcio TexHOJiorn- 
qecxyio uenb npoxonnr xy30B, coctoh lu hh  
«3  nßyx nacTeft (ßonbiuaa cocTaBHaa 
qacTb BKjnoqaeT xaßuHy BonnTena c 6a- 
raÄHHKOM). Co6HpaeTCH Xy30B TOnbXO 
npn OKOHuaTejibHOH cßopxe. H a . ycTaHOB- 
Ke nna npeÄBapHTejibHofi oßpaßoTXH xy- 
30Ba non oxpacKy BunonHaeTca neßaTb 
onepaunfl: npenBapnTenbHaa npoMbiBKa,
npoMHBKa «R id o lin e », cnojiacKHBaHne, 
noBTopHaa npoMHBxa «R id o lin e », cno- 
jiacKJHBaHHe, (poc^arnpoBaHne «G ranod i- 
ne 16», cnonacKHBaHne, naccHBnpoBaHne 
«D eo x y lite  41» h cnojiacKHBaHHe. nocne 
oßpaßoTXH Ky30Ba He nocTynaiOT b neqb 
nna cyrnxH, a BbicuxaroT no n yra cneno- 
BaHHH b BaHHy snexTponorpyjxeHHa, 
Bojibmaa cocTaBHaa qacTb Ky30Ba noxpH- 
BaeTca TeMHO-xpacHofl rpyHTOBxofi 
PPG-npaftMepoM RD-1562. ü ocn e  norpy- 
xreHHa Ha 9 een npn HanpaxceuHH 380 e 
h enne Toxa 250 a nonyqaxrr noxpbiTHe 
TOJIHTHHOH 0,6 MM. CjIOfl CyHIHTCH 22 MUH 
npn 177°C. MeHbmaa cocTaBHaa qäcTb 
xy30Ba oxpaniHBaeTca b qepHbifi u.BeT 
b npyrofl BauHe npn HanpaixeHHH 180 e 
h CHne Toxa 100 a. 0 6 e  BaHHbi nonxnx)- 
HeHbi k ynbTpatpHnbTpyiomeft ycTanoBKe. 
B TeaeHHe 30 m uh  xy30B no nocTynneHHa 
b neab BbinepjKHBaeTca, h nosTOMy oh  
nocTynaeT b neab nna cyiuxn y ixe  xopo- 
uio npocymeHHbiM. 3aieM  oh  noKpbißaeTca 
ynjioTHHTejTbHon MacTHKoß. h Ha Hero 
aBTOMaTHaecKH snexTpocTaTHqecxHMH nuc- 
ToneTaMH h 3 h och tch  HanonHHTenb. C jiojk- 
Hwe neTajiH oxpauiHBaxiTca bthmh x e  
nHCTOJieiaMH BpyaHyio. B yrnax h M eciax 
CBapKH MOKpblM no MOKpOMy HaHOCHT 
cepbift HanojiHHTejib. BbicymeHHbie Ky30Ba 
npoMUBaioT h uuiH^yioT. Kpacxa HaHo- 
CHTca b Tpn CTanHH. PaßoTa ocymccT- 
BJiaeTca TeMH rxe nncTOJieTaMH chctcmm 
Binks. Kpacxa Ha ocHOBe axpnnoBofl cmo- 
nbi nocTynaeT H3 xpacxocMecHTena, b xo- 
topom  ycTaHOBJieHbi 52 6axa eMxocTbxs no 
500 A. np0H3B0nHTenbH0CTb 3aBona —  
560 aBTOMOÖHjieii b neHb.

«In d u str ie  —  Zackierbetrieb»-, HHBapb 
1972, t .  4 0 , M g l ,  CT p . 27.

nojiH$oc(l>aTHoe ßnecTaiuee u,HHKOBaHne

IUenoaHaa ßnecTamaa u«HXOBaa BaHHa, 
pa3pa6oTaHHaa b PyMUHHH, ocHOBana Ha 
noJiHtpoccpaTe. CocrraB ee cnenyiomHÖ: 
10 z/a UHHxa, 80 z )a  rnnpooxHCH Haipna, 
50 a/n nojiHcpoccpaTa ( b  Bnne P 2O 5) ,  
0,2 a/n »enaTHHa, 2 a/n (£>yp4>ypona, 
2,0 z/a cynbipHTHoro menoxa. 3 t o t  pac- 
TBOp MOH5HO HCnOnb30BaTb npH njIOTHOCTH 
Toxa o t  2 no 5 a/ÖM? h TeMnepaType o t  
18 no 26°C. KaTonHbifl Bbixon no Toxy 
npn s th x  ycnoBHax MeHaeTca o t  70 no 
9 0 % ..Bonee Bbicoxoe 3iiaaeHHe nonyaaer- 
ca npn. Öonee h «3 x o h  nnoTHocTH Toxa. 
PacceHHax>maa cnocoßnocTb nonntpoccpaT- 
hoh hhhxoboh  BaHHH noa™  paBHa pac- 
ceHBaKuneH cnocoßHocTH oßbumofi ßnecra- 
iuefl HHaHHCTOH nHHxoBoö BaHHbi h nyq- 
iue, qeM y ßecunaHHCTbix BaHH nepHonu- 
qeexoro neficTBHa.

«E lec trop ia tin g  and M eta l F in ish in g», 
HHBapb 1 971 , t . 25, N e 1, CTp. 26.

H o b w B THn nopuiHH nna m b u ih h  nHTba 
non  naBneHneM

B MaiHHHax nHTba non naßneHHeM hc- 
nonb3yx)Tca nopuiHH, xoTopbie ßuerpo H3- 
HauiHBaioTca. Pa3paßoTaH hobmö nopmeHb, 
xoTopuä BbtnonHaeTca H3 ayryHa h HMeeT 
xoHHaecxyx) aacTb. Korna xonbno h3bhh- 
HHBaeTca Ha xoHyc, ero nnaMerp yBenn- 
qHBaeTca nna KOMnencaitHH H3HOca Ha- 
pyjXHoö noßepxHocTH. LU,enb xonbna nas- 

neHHa ycTaHOBneHa Ha KOHyce h BTynxa 
nnoTHO npHHTHMaeTca k CTepxrHio c noMo- 
mbio BHHTa. KoHyc ueHTpHpyeTca HiaftßoH. 
ZlnaMeTp H3HomeHHoro xonbira naBneHna 
yiaeHbiuaeTca. HToßbi BOCCTaHOBHTb nua- 
MeTp, xoHyc nonaeTca BHyTpb Tax, hto 
nopmeHb, paemnpaaeb, nonyqaeT HyrxHbiö 
3a3op. üpn  nepBOM 3anpeccoBUBaHHH menb 
3anonHaeTca MeTannoM, xoTopbiö cpa3y 
3aTBepneBaeT. OnncaHHbie nopuiHH HMeioT 
epox cnyjxßhi b 9 pa3 ßonbrnnS, aeia 
y oßbiHHbix nopuiHeö. PerynHpoßxa ocy- 
mecTBnaefca 3a oaeHb xopoTxoe BpeMa.

«F on deria », HHBapb 1972 , t . 21, 
N e  1, CTp. 31.

KoxHnbHbie MauiHHbi nna H3roroBJienna 
TOHHblX OMHBOK 

H3 ajlIOMHHHeBblX CIlJiaBOB

B MexocnoßaxHH co3naHa xoMnnexcHaa 
MexaHH3HpoßaHHaa ycTaHOBxa nna H3ro- 
TOBneHHa tohhux OTnHBOK H3 anioMHHHe- 
Bbix onnaBOB MeronOM rpaBHTau.HOHHoro 
nHTba, 3Ta ycTaHOBxa coctoht H3 xoxnnb- 
Hoft MauiHHbi, MacnaHO-rHnpaBnHMecxoro 
arperaTa h snexTpnqecxoro ycrpoßcTBa
nna BxnxjqeHHa nporpaMMH. KoxnnbHaa
MauiHHa CG U -3 paßoTaeT BMecTe 
c MacnaHO-rHnpaBnnqecxHM arperaroM
EHTS-63-5 h snexTpHqecxHM paenpenenn-
TenbHbiM ycTpoßcTBOM nporpaMMH E R U  
b nonyaBTOMaTHqecxoM UHxne b coot- 
BeTCTBHH c 3apaHee BbipaßoTaHHoft npo- 
rpaMMofi. CymecTByxiT Tpn rana xoh-
CTpyXHHH XOXHnbHHX M3HIHH CG U -3 B 3a- 
bhchmocth ot nono»eHHa rHnpaBnHqecxHx 
nnnHHnpoB: ropH30HTanbHaa H, Bepra-
xanbHaa V , xoMÖHHHpoBaHHaa H + V .  
B pe3ynbTaTe npHMeHeHna xoxHnbHoö Ma- 
IHHHH CG U -3 B03M0HTH0 TOHHO H3TOTOB- 
naTb npocTbie h cnorxiibie otjihbkh epen- 
Heft BennqHHbi. OTnenbHbie paßoqne one- 
pau,HH MoryT npoH3BonaTbca nonyaBTOMa- 
THneoxH. H3roTOBneHHe Koxanefi ynpome- 
ho, CTaßnnbHocTb pa3MepoB OTnHBOx ype- 
nnquBaeTCH, pyqHoß Tpyn cßeneH x mhhh- 
MyMy.

«Giessereitechnik», HHBapb 1972,
T. 18, N e  1, CTp. 8 — 12.

MonepHH3auHa jiHTefiHoro uexa

AHrn.Hßcxaa cpnpMa Cardiff, Ltd. —
KpynHefluiHß nocTaBiunx hhthx  H3nenHfl
H3 qyryHa c mapoBHnHHM rpaipHTOM. Ee 
nHTeflHbifl nex HMeeT Hanßonee coBepmeH- 
Hoe oßopynoBaHHe b  AHrnnn. OnpMa
BBena b CTpofl nononHHTenbHo x, (popMo- 
BoqHofi nHHHH Disamatic, aaxynneHHofl 
b 1960 r., HOBoe aBTOMaTHqecxoe xomh- 
nexcHoe (popMOBoqHoe oßopynoBaHHe ctoh- 
MOCTbK) 350 THC. (pyHTOB CTepnUHTOB. Ho- 
Boe oßopynoBaHHe npnronHo nna h3totob- 
neHna ManocepaßHofl nponyxu.HH, a Taxate 
neTaneß,. nna npoH3BoncTBa xoTopux He- 
oßxonHMH cTep>XHH cno5XHofl xoH(pnrypa- 
uhh. O chobhoh enHHiineft oßopynoBaHHH 
aßnax)Tca niecTb , BCTpaxHBaioinHx. c non- 
npeccoBxoß (popMOBOHHux MauiHH MonenH 
CT1 (pnpMH British M oulding Machine.

C>opM H H M eioT c n e n y io m H e  pa3M epu: 
420X444X203/203 mm. P a c q e T H a a  npoH3- 
B on nTenbH ocTb  —  300 4>opM/q c n ß y x  nap 
MauiHH. T p e T b a  n a p a  BC TynaeT b p a ß o iy  
bo BpeM a CM eHu M o n e n e fl Ha n ep ß w x  nßyx 
n a p a x . npoH 3BonH TenbH O C Tb onH o fl napu  
MauiHH ß o n e e  1000 (popM  3 a cM eH y. Onoxn 
aBTOMaTHHeCXH nOnaiOTCH H3 IpOpMOBOT- 
HOH MauiHHbi Ha KOHBeflßp, COCTOHUIHH H3 
91 T en e jx x H  pa3M epaM H  1580X632 mm. 
H a x a jx n o ß  T e n e ix x e  n oM em a iO T ca  nße 
o n o xH . C x o p o c T b  x o H B e fle p a  3,7 m/mhh. 
B p eM a  o x n a ix n e H H a  o t jih b o x  n o c n e  3anHB- 
xh  26 mhh. K o H B e fle p  HM eeT ranpaBjra- 
qecxH H  n p H B on . ® op M O B oqH b ie  MauiHHbi 
p a cn on oJ xeH M  n ß y M a  rp yn n a M H  no Tpn 
MauiHHbi. M e a c n y  T p eM a  MauiHHaMH naa 
BepxHHX n o n y ip o p M  h  T peM a  MauiHHaMH 
n n a  HHJXHHX n on y ip o p M  u p o x o n H T  yqacTOK 
xoH B e flep a , Ha x o T o p o M  CTepjxHH ycTanaB- 
nHBaiOTca B p yq H yx ). 3 t o  n en a eT ca  nna 
T o ro , qT oßb i yM eH bu iH Tb onacHOcTb no- 
BperxneH H a (popM  h n ocT H qb  ß onbu iefl toh- 
h oc th  ycTaHOBXH. 3 a n H B x a  BbinonHaeica 
H3 oßblUHblX XOBUiefl, XOHTpOnHpyeMHX 
B p yqH yx i. C M ecn  npHroTOBJiHKDTca b  nßyx 
C M ecn ren a x  TH na Au gust eMxocTbio 
907 x r .  n p oH 3 B on H T en b H ocn >  OÖOHX CMeCH- 
T en e fl 40—-50 t/h. O ß p a ra b ie  CMecn xpa- 
hh tch  b n ß y x  ß y H x e p a x  eM xocTbx ) 60 t. 
rn a B H b ifl n o cT a B iu n x  CMecenpHroTOBHTenb- 
H o ro  o ß o p y n o B a H u a  —  4>HP Ma Acm e 
L o n v e y o r .

«Th e  British  Foundrym an», nexaßpb 
1971 , t .  64 , N e  12, CTp. 3 4 — 39.

Ilpecc nna xononnoro BbinaBJiHBaHHa

HoBblß BMCOXpcXOpOCTHOß MH0r0n03H- 
UHOHHbifl npecc nna HßroTOBneHHa xpe- 
neixHbix h npyrnx nonoßHbix neTaaeft 
cxoHCTpyupoBaH (pnpMofi Peltzer and 
Ehlers. OnpMa 3aaBnaeT, h to  npecc HMeeT 
3HaqHTenbHHe npeuMyiuecTBa no cpaBHe
HHio c npenbinyiUHMH MonenaMH. Ha HeM 
mohcho oßpaßaTbiBaTb npoBonoxy flHaMer- 
pOM 9,9— 25,4 mm. KoHCTpyxuHa npecca 
M ultim aster HMeeT HexoTopae ocoßeH- 
hocth . HHCTpyMeHT pacnonoixeH BepTH- 
xanbHo, h to  oßnerqaeT nocTyn x  HeMy h 
oßecneqHBaeT xopomnfl xoHTponb bo Bpe
Ma paßouHx onepaunfl. CMeHa h HacTpoä- 
xa HHCTpyMeHTa oqeHb ynoßHbi, nosTOMy 
BpeMa Ha hx ycTaHOBxy 3HaqHTenbH0 
coxpamaeTca. H a  npecce MoryT ßbiTb H3- 
roTOBneHbi 3a onuH npoxon neTann caoxc- 
Hoft KOHtfiHrypauHH. JKecTxaa xoHCTpyx- 
una npecca no3BonaeT BbinonnaTb onepa- 
uhh BbinaßnHBaHHa h ocanxn npn Bbico- 
xofl to h h o c th  pa3MepoB. HMeeTca nepena- 
TOHHafl MexaHH3M c HHnnBHnyanbHoß CHH- 
xpoHH3auHefl h perynHpoBXofl xasxnoro 
npHcnocoßneHHa nna 3axBaTa. H a npecce 
ßynyT BbinonnaTbca BwnaBnHBaHHe, ocan- 
xa, npaMoe h oßparaoe BanaBnHBaHHe, 
npouiHBxa OTBepcTHa h oßpe3xa 3ayceH- 
ueB.

«M e ta llu rg ia  and M eta l form in g», HH
Bapb 1972, t . 39 , N e  1, CTp. 26.

9 hctmS MenHbiß nopoiuoK
H3 UeMeHTaUHOHHOß Men«

Hoßaa TexHonorHH H3roTOBneHHa mch- 
Horo nopouixa H3 ueMenTanuoHHoß MejiH 
pa3paßoTaHa <})HpMoß U S  Bureau o f Mi- 
nes. OnoTauna (nnaByqecTb) Hcnonb3yeT- 
ca nna OTneneHHa qacTHU pynHofl noponbi, 
He npencTaBnaioiuHX npoMbimneHHofl ueH- 
h octh , KHcnoTHoe BbiiuenaqHBaHHe —  nna 
ynaneHua ocTaTxa 5xene3a h amoMHHHH,
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KpoMe STOro, r a h  noAyqeHHH roTOBQrs 
«eAH oro nopou iKa ocymecTBJinioT a rjio - 
MepauHKi h pa3MejibqeHHe (A poß jie - 
we). riopOIUKH H3TOTOBAHAH H3 UeMeHTa- 
1H0HH0H MeRH UieCTH pa3AHHHbIX COCTa-
iOB, coÄepatam H x 98,5— 99 %  Cu; 0,10—  
3,05% Fe; 0,10— 0,08%  HepacTBopuM oro 
naTepHajia, o e ra jib n o e  —  HHAHBHnyajib- 
Ihie BKAKlAeHHH (MeHbUie 0 ,1 5 % ). n.AOT- 
iOCTb h A p y rn e  t))H3HqecKHe CBoücTBa no- 
lynaeM ux nopouiKOB no3BOAHK)T Hcnonb- 
»B aTb h x  b npoMbiiujieHHbix u ejiflx . OueH- 
Ka 3KOHOMHHHOCTH TeXHOAOTHH H3TOTOB- 
neHHH nopou iKa  R a jia  noAOJKH'rejibHbie pe- 
äyjIbTaTbl.

«M eta ls and M ate r ia ls », HHBapb 1972, 
t . 6 , N s 1, CTp. 13.

CBepjieHHe OTBepcTHft 
B KOJieH'iaTbix Bajiax

Ha 3aBOÄe (JmpMbi Trium ph M oto r Co, 
Ltd. ycTaHOBJieHH HOBue CTawKH, npeRHa- 
3HaneHHbie a a h  CBepjieHHH Tpex nap o t -  
BepcTHH noRaun MacJia b KonenuaTbix Ba- 
Jiax jierKOBbix aBTOMOÖHAeft. Bo3MOJKHa 
nepeHajiaÄKa cT3HKa. PaHbme CBepjieHHe 
ocymecTBjisuiocb Ha aBTOMaTHuecKoft a h -  
HHH CBepjieHHH KOAeHHaTHX BajIOB ACTbl- 
pexuHJiHHÄpoßux ABiiraTeAeft. B cbh3h  
C POCTOM npOH3BOÄCTBa HeTbipeXRHAHHApO- 
bhx ÄBHraTeJieö, a Taxate HeyÄo6cTBOM 
nepeHajia«KH b o 3 h h k jib  HeoöxoRiiMocTb 
C03AaHHH HOBOIX) OÖOpyAOBaHHH ÄJIH. CBep
jieHHH. Tpn HOBbLX CTBHKa OÖCAyiKHBaeT 
orhh onepaTop, BunoAHHioiuHfi BpyqHyio

sarpy3K y ÄeTajiefi. I l o  o k öh h 3 h h h  u hk ah  
Ha o a h o m  CTaHKe onepaTop nepeRBHracT 
KOJieHHaTbift Baji Ha cneAyroiUHH cra iioK , 
a HOBbiü Baji n oa a eT  Ha nepBuft c t3 h o k . 
l lo c j ie  SToro npn h om oh ih  u eöo jib iu oro  
M omHoro nepeHOCHoro CBepjia onepaTop 
CHHMaeT 3ayceHU.br. 3 T a  onepauHH ocy- 
mecTBJiHeTCH Ha cneunajibHoM cTOJie, 
n oc jie  r o r o  KaK KOJieHqaTbift ¥ a j i  öyueT 
3ajKaT HeÖOJIbUIHMH THCK3MH. O t  OÄHOrO 
CTaHKa k  u p yroM y  3arOTOBKH nepeAaiOTCH 
no noAßecHOMy KOHBeftepy, Ha KOTopuft 
on ep a rop  B03BpamaeT ÄeTajib n oc jie  ch h - 
th h  3ayceHueB.

«M a c h in e r y » ,  (JieBpaAb 1 9 7 2 , t .  1 2 0 , 
M  3 0 9 1 ,  d p .  2 0 4 .

ra30Ban 3aiRHTa 
npn u yroB o ii cßapae

BcjieöCTBHe C03AaHHH HOBblX CBapOH- 
h u x  npoueccoB  yßenHUHBaioTCH Tpyu- 
HOCTH npH Bblöope aaiUHTHUX ra30B, TaK 
KaK ra30Ban 3aiUHTa BbiÖHpaeTCH b 3 3b h - 
c h m o c th  o t  cocTaBa ocHOBHoro h npuca- 
ÄOHHOrO MeTajIJia, KOHCTpyKUHH H3ÄCAHH, 
pa3Mepa uma, paaM epa ra30B oro con jia , 
paccTOHHHH ra30Boro con aa  o t  H3ÄeJiHH, 
CKOpOCTH CBapKH H T. Ä- ÄJIH ra30BOH 
3amHTU HCnOJIb3yiOT TJiaBHblM oßpa30M 
aproH , rejiHH h yrjieKHCJiuä ra3 a h ö o  
b  h h c to m  BHue, a h ö o  b cMecH R p yr  c  Apy-
TOM HAH C BOAOpOAOM, KHCAOpOÄOM, a30- 
TOM. n p H  ÄOÖaBKe HeÖOAbHIOrO KOAHReCT- 
Ba KHCAopoua ( o k o ao  5 % )  ynyqmaioTCH 
ropeH ne R yrn  h HeKOTopue cBoftcTBa uiBa.

Ä AH  CBapKH HH3K0yrAep0ÄHCTbIX CTaAefi 
n yqm e HcnoAb30BaTb yrAeKHCAbift ra3 
c  HeöoAbmoH AoßaBKOH a p ro H a .' I lp H  hc- 
n0Ab30B3HHH 3TOÜ cMecH yAyquiaeTcH  Ka- 
qecTBO CBapKH h (JropMHpoßaHHe h ib o b . 
A p roH  He KoppoAupyeT MeTaAAbi, He Bpe-
AeH B ÖHOAOrHHeCKOM OTHOUieHHH, AeiUeB- 
Ae reAHH, oöecneaHBaeT BbicoKyro i i a o t -  
HOCTb Ay.rH» rAyßoK oe nponnaBAeHHe, 
yaKHe h HHCTUe u ib u . yrAeKHCAUft ra3 
MOJKHO ÄOÖaBAHTb B apTOH H TeAHÖ AAH 
CBapKH CT3AH, HO HeAb3H HCnOAb30BaTb 
npu CBapue BOAbrJrpaMOBUM sAeKTpoAOM 
h a h  npn TiAaaMeHHo-AyroBOH CBapue. I lp u  
CBapKe in.iaBHUj.HMCH s a o k t p o a g m  p acxoA  
3aui,HTHoro ra3a 0,56— 0,85 m 3/u , npn
CBapKe BOAbtjjpaMOBblM SJICKTpOAOM 0,42—  
0,7 m3/h. A proH  h  reAHH ciHTaioTCH Ayu- 
fflHMH ra3aMH AAH CBapKH BOAb())päMOBbIM 
SAeKTpoAOM, Tax Kau A pyru e ra3 u  6 h c t -  
pee pa3pym aroT s t o t  s a ö k t p o ä .  A a h  
nAa3MeHHO-AyroBOH CBapKH AyauiHMH chh- 
TaiOTCH A r , Ar^— H  h A r — H e. I lp H  s to m  
BHAe CBapKH HepjKaBeiom eii c tb a h  h csiAa- 
BOB HHKeAH peKOMeHAyeTCH HCnOAb30BaTb
A r + 1 5 %  H, a a a h  xyronAaBKHx MeTaA- 
AOB, yrAepOAHCTblX H BbICOKOnpOHHblX CTa- 
Aeft —  HHCTbiü aproH. A ah  HH3KoyrAe- 
poAHCTbix CTaAefi pexoMeHAyeTCH 60—  
70% H e + 2 5 — 35% A r + 4 — 5% Co2 ( n p u  
CBapue Ayroft, ropameH c  kopotkhm h  3a- 
MblKaHHHMH).

«W e ld in g  D esign  and Fabrication », 
AeKaSpb 1971, t .  44, Na 12, 
ctp . 4 0 — 42,

PEcDEPATbl CTATEH

yRK 621.43.222
OnblT npHMeHeHHH HMpe3MCTOBblX BCTaBOK B UHJIHHApaX flBHra- 

TejieR. r p n r o p b e B  M.  A. ,  I I O H O M a p e B  H. H., I U a H H H  
E. H. « ABTOMOÖHJIBHajI npOMbllllJieHHOCTb», 1972, JSÖ 7.

Ha 6ojibiiiom  BKcnepHMeHTanBHOM M aTepnane npoBOflHTca a H a - 
JIH3 H3HOCOB UHAHHApOB C HHpe3HCT0BbIMH BCTaBKaMH H Ö e3  HHX.
T a 6 A. 3. P h c . 6. B h ö j i , 11.

ygK 629.114:621.43 
OueHKa n p e fle a tH o ro  TexHHHecHoro c o ctohhhb  ABHraTejieH Ha 

ocHOBe ycKopeHHbix cTeHflOBbix HcnbiTaHMM. r  y  p  d h  >i H, E.,
H y M a K  B. H., E r  o p  o  b a A . ü . «ABTOMOöHjibHas npoMbiui- 
neHHocTb», 1972, Na 8.

üpHBeAeHbi pe3yjibTaTbi oueHKH npe;;e jibH oro TexHHqecicoro co- 
ctohhhh conpHJKeHHä fleTajieft «BHraTeJiea no MeTOflHKe TopbKOB- 
ckoto aBT03aB0Aa. P h c .  3. B H 6 A. 4. T  a 6 A. 2.

YRK 629.113:62 — 592 
BjIHBHHe HepaBHOMepHOCTM flefiCTBHB T0pM03HblX MexaHH3MOB 

Ha TOpM03HO(i nyTb aBTOMOÖHBH C aHTH6/IOKHpOBOHHblMH yCTpOH- 
CTBaMM. K o c o j i a n o ß  r .  M., P  e  b  h h A . A .  «ABTOMOßHAbHaH 
npOMbHHJieHHOCTb, 1972, Ws 8.

P a ccM O T p eH b i B o n p o c u  o n p e A e j ie H H a  T o p M 0 3 H o r o  n y T H  aBTOM O- 
ClIilH c  paBJIH H H bIM H  C X eM aM H  y c T a H O B K H  aH TH Ö nO KH pO B O H H O ft CH- 
CTeMM B ycJ IO B H H X  H ep a B H O M ep H O rO  J jeHCTBHH T O p M 0 3 H b IX  to e x a -  
HH3MOB. O n n c a H a  S K c n e p H M e H T a J ib H a «  y c T a H O B K a . P h c .  3.

yRK 629.113.014.51 
T p a B M o 6 e 3 o n a c H o e  p y n e ß o e  y n p a B n e H H e  a B T O M 06H Jin « M o c k -  

bhh». H e a q o B  IO. M. ,  M e a t e B H U  ®.  E., A h r p o h o b  
M. A ,  E r o p o B  B. H., C a b  b y  m  k  h h E. C., I I I  H h k  a p e b 
K). R., B e  c e  ji o  b A . H., B e  h r  e  p  o b c k h ä  B. B. «A b tom o- 
öiuibHaH npoMbimneHHOCTb», 1972, KL1 8.

npHBORHTCH KnaccHcSiHKaRHn TpaBM o6e3onacHbix py jieBb ix  yn- 
paBjieHHö no IIPHIIHHIIV h x  RencTBHH h  cnocoöaM  OHcproiior.'K). 
meHHH, a TaKHce onncaHHe T iButM oocBoiiaciioro p y jien o ro  yu p a ib  
JieHHH aBTOMOÖHJIH «M o c k b h h -412». P  H C. 7. B H 6 A. 3.

y R K  629.113.012.1

HeKOTopue o c o ö c h h o c t h  aBTOMOöHnn c  3aAHeH ynpaBjineMow 
OCbfO. A K C C H O B  n . B. «ABTOMOÖHJIbHaa npOMbIUIAeHHOCTb> 
1972, Wb 8.

H a ocHOBaHHH aHajiHTHuecKoro paccMOTpeHHH HeycTaHOBHBine- 
ro ca  noßopoTa H BKcnepHMeHTaJibHbix RaHHbix noKa3aHbi ocoöeH - 
h o cth  RBHJKeHHH aBTOMOÖHJIH c 3aAHeö ynpasjiH eM ofl OCblO. flo - 
noHHHTejibHaa 3b ah h h  ynpaB-HHeMan ocb  HapHRy c  y j iy LimeHHeM 
noKa3aTejieft noBopoTjiHBOCTH cHHHcaeT ycToiliHBOCTb aBTOMOÖHJIH 
npH IipHMOJIHHeflHOM H KpHBOilHHCHHOM RBHHCeHHH, ycJIOJKHHeT 
ynpaßneHHe aBTOMOÖHJieM. I IP h bo rh tch  HeKOTopbie peiioivieHRaRHH 
no ycTpaHeHHio HeROCTaTKOB airroM oun.ie il c  üJRHeii ynpaBHHeMoii 
OCblO. P  H c. 3. B H 6 H. 3.

Y R K  621.43.01:534:62-254

3KcnepHMeHTanbHan npoaepKa npocTeHUjeü teopHH aBTOKOJie- 
öaHMH ynpaBjm eM bix KOHec. K p bi ji o  b  O. B', «ABTOMOöHHbHaa 
ripoMbimjieHHOcTb», 1972, Wb 8.

RaeTC.ii cpaBHeHHe pe3ynbTaTOB O iicnepiiM eiiTa, npoBORHBinero- 
ch  Ha aBTOMOöHjie 3HÄ-157K, c  TeopeTH iecKHM  pacieTü.M  no (jiop- 
MyjiaM, npeRJiaraBinHMca paHee aBTopoM. n o n yie H H b ie  pe3yjibTa- 
Tbl nORTBepJKRaiOT npaBHJIbHOCTb OCHOBHblX npeRnonoJKeHHH B 
ynpoiReHHoii nocTaHOBKe 3aRauH oö aBTOKOjieöaHHHX, KOTopaa 
RocTaTOHHo noiiHo onncbiBaeT TaKoe cnojKHoe HBjieHHe, KaK u ih m - 
MH. P  H C. 5. B H Ö H. 2.

y R K  621.43:62.529
MCCJieROBaHHe H yCTpaHeHMe BblCOKOHaCTOTHblX BHÖpaRHH, B03- 

HHKaiOlRMX npn paÖOTe KOJieCHblX TOpM03HblX MeXaHH3MOB. R  K>-
ö  e  k  K. JI., JI e  B H h  H. A ., r  a n o  a  H R. T. «AßTOMOÖHjibHaH 
npoMbinnieHHOcTb», 1972, Wb 7.

H3jiojKeHbi pe3yjibTaTbi HcpjieROBaHHH KOjieöaTenbHoö cn cTeM b i,. 
kÖTÖpyio oöp a3 yeT  öapaöaiiH Biil t ö p m o 3hoh  MexaHH3M npn BHöpa- 
RHH aBTOMOÖHJIbHblX T0pM030B. P  H C. 3. B H C JI. 4.
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y f l K  6 2 9 .1 1 4 .3 .8 4 3 .6
H c c n e flO B a H H e  M a H e B p o B b ix  K a n e c T B  A n H H H O Ö a a H o ro  n p H u e n a .

3 H  c  M a  h  JI. M., r H H U ö y p r  JI. JI. «Ä B T O M O Ö H A b H a H  npo- 
M b lU IJ ie H H O C T b » , 1972, .Ns 7.

O iip e ;ie jiH io T c ,H  a i.c n e p H M c H T a :n .H s ,im  h  T e o p e T H H e c K H M  n y T e M ,  
n a p a M e T p b r  T p a e K T O p H H  A J iH H H o 6 a 3 H o ro  n p n ip e n a  p jtn  p a 3 A H H H O H  
C TB C H e H H O C T H  f lO p O f. P  H C. 1.

y f l K  6 2 9 .1 1 3 .0 7 3

CTa6HBH3aTopbi nonepeHHOH yctoh h h boctm  rpaHcnopTHbix 
c p e f lC T B  c  ö a n a H C H p H o ä  n o flB e c H O H . r o j i b j  B .  B. .  B p o M ö e p r  
T .  B . «A ß T O M O Ö H J ib H a a  n p o M M iu jie H H O C T b » ,  1 9 7 2 , M i 8.

I l p H B O A H T c H  K O H C T p y K T H B H b i e  c x e M b i  c T a ß H j i H 3 a T o p o B  n o n e p e u -  
H O Ö  y C T O f t H H B O C T H  C  a H 3 J I H 3 0 M  H X  B A H H H H H  H a  n j i a B H O C T b  X O A a  
T p a H C n o p T H b l X  C p e f l C T B  n p O T H B  O n p O K H A b lB a H H H . P  H  C . 4 . B h ö j i .

y f l K  6 2 1 .4 3 :6 2 9 .1 .0 4 9

K o H C T p y H p o B a H H e  3epKan 3 a flH e ro  BM«a a B T O M O Ö H n n  c n o M O lu b io  
3 L | B M . I l p O A e H K O  B . B . «Ä B 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 2 , Ms 8 .

I lp e A A a r a e T C H  n e p e w e H b  b b o a h w x  A a H H b ix  h  p a c n e T H b ie  <}>op- 
M y A b i o n p e A e A e H H H  K O H C T p y K T H B H b ix  p a 3 M e p o B  3 e p K a A  3 a A H e ro  
B H A a  c  n o M o m b io  3 U B M .  P h c . 1.  B  h  6  a . 2.

y f l K  6 2 1 .7 4 :6 6 9 .1 4 .0 0 1 .4
C ra iib  H H 3K O H  n p o K a n H B a e M O C T H  flafl c p a c o H H O ro  n u T b n . f le -  

M  H  a  o  b  a  T .  r., M a T B e e B  H . A . ,  3 H H i e H K o  B . M . «A b -  
T O M O Ö H A b H B H  n p O M b l U I A e H H O C T b » ,  1 9 7 2 , Ms 8 .

IIp H B O A H T C H  B a p H B H T b l p a C K H C A G H H H  H  M O A H (j)H A H p O B a H H H , K0- 
T o p w e  o ö e c n e M H B a io T  n o A y u e H H e  c T a A e ö , o ö a a A a io m H x  öoA ee bm- 
C O K O H  H tH A K O T e K y n e C T b K ) H  M e x a H H H e C K H M H  C B O H C TB ä M H . T a 6 A.
4. P h c .  3 . B  H 6  a . 5. 
y f l K  6 2 9 .1 1 3 .0 0 2 .3 :6 6 9 .7 1 4

Pa<t>H H H pO B aH H blft B TO p H H H b lW  c n H 3 B  A M O  1-20 AflB H3rOTOBfle- 
HH H  a B T O M O Ö H A b H b lX  B K /ia A b ltU e H . K  H M C T  a  H T . M ., K  O p  H-
K H H  r .  H . ,  H x h h h  H .  A . ,  n o n o B  A .  B „  X p e H O B  B.  ü. ,  
I n i a p e B a  3 .  H . ,  K H c e a e B  H .  A . ,  l y n a H O B a  K. r . 
«Ä B 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 2 , Ms 8.

P a 3 p a ö o T a H  h  B H e A P e H  T e x H O A o rH H e c K H f t  n p o p e c c  n p n ro T o B A e - 
H H H  p a tJ)H H H p O B a H H O rO  B TO p H H H O TO  C n n a B a  A M O  1 -2 0  H3 IUHXTM , 
C O C TO H IU e il H 3  1 0 0 %  O TX O A O B , H  H C n O A b 3 0 B a H H H  B  np0H 3B 0AC TB e  
ö e 3  n p e A B a p H T e A b H o f t  p a 3 A H B K H  b  H y u iK H  H  h x  n e p e n A a B im . 
T  a  ö  a . 1. B  h  ö  a . 4 . 
y f l K  6 2 1 .4 3 .0 6 6 .3 .0 0 2 .2

f lp H M e H e H H e  n o s e p x H O C T H O r o  n n a c T H M e c K o r o  fletpopM MpoBaHM B  
npM  n p o H S B O A C T e e  K n a n a H O B  A H 3 e n e ft B M 3 . B  y  h  t  o  B B . H ., 
H o b h k o b  A .  B .,  ü e iy x o B  B . A .  «A B T O M o ö H A b H a a  n po - 
M b lL U A e H H O C T b » , 1 9 7 2 , Ms 8.

O n u c a H  T e x H O A o rH H e c K H Ü  n p o p e c c  o ö K a T b iB a H H H  c Te p n tH H  h  pa- 
ö o n e ö  4 > h c k h  t o a o b k h  K A a n a H O B  c  p e A b io  n o A y u e H H H  c T a ö H A b H o ft  
H H C T O Tb i n o B e p x H o c T e f t , a  Ta K H te  y n p o H H e H H H  K a u a s o K  a a h  noBbi- 
u ie H H H  y c T a A o c T H O ö  n p o H H o c T H . P h c .  5.

H O B k I H K A !

Ä B T O M o 6 H J lb H b lH  H O H M 33TO P « B M O H - 7 8 »  p a 6 0 T8 e T  O T a K K y M y f lJ IT O p a  aB TO M o6H J1U  M C 0 3 f la e T  

B K a Ö H H e  H eO Ö X O flM M b lM  M H K p O K IIM M a T .

O h  n o B b iu ia e i  p a 6 o T O c n o c o 6 H O C T b  BO AH Tenn  h  c h m m o c t  y c r a n o c T b ,  a  c n e f lO B a ie / ib H o , c n o c o 6 -  

CTByeT n p e f ly n p e »K f le H M io  aBapH H  h  H ecH acT H U x  cnyM aeB .

B u n y c K a e T  m S K c n o p tM p y e T  M O H M 3aiop  O ö b e flH H e H M e  3aBO flO B  « M e f lH K o p »  B H P

M ocKBa , yn. B o p o B cx o ro , 21

B io p o  T o p ro e o ro  CoseTHUKa B H P  b C C C P ,

M o cxoB C K ax  KOHTopa 0 / 3  «M eAH Kop»

Ten.:. 291-37-94 m 202-49-88

3anpocbi H a n p o c n e K T b i  h  mx K o n u n  n p o c H M  H a n p a e n n T b  n o  a A p e cy: M o c K B a , K-31, K y 3 H e u K M Ü  m o c t ,  12. O T f le n  n p o M b iu in e H H b ix  
KaTanoros TTIHTB C C C P
3 a n B K M  Ha n p n o 6 p e T e H n e  T o s a p o s  M H o c r p a H H o r o  n p o M 3 B O A C T B a  H a n p a s n tn o T C H  o p ra H H 3 a u M B M M  M M H M C Te p C TB d M  m B e A O M C T B a M , b Be- 
fleH H M  K O T O p b lX  O H M  H a X O A B T C H
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CTdHKOCTpOMTeAbHClSI
npOMblUIAeHHOCTb
TepMOHCKOH AeMOKpOTHHeCKOM
PecnyÖAMKM

3 y6 o iu / iH (})O B a / ib H b iH  cT a H O K , p a ö o ia w iH H H  M e i o p M  oÖ K aT K H , p f l  u H iiH H A P H M e c K o ro  3 a i| e n jie H H fl 

2STZ 315D b  T p e x  e a p H a H T a x :

1. Ee3 aBTOMdTMHecKoro p a 6 o n e ro  uMKna —

—  noflaHa Ha LunMcßoBaHMe M hobmh np oxofl iunM<}>oBaHMn 
AOJDKHbl O Cym eCTB/lBTbCB OT p yK H .

2. C  aBTOMaTMHeCKMM p a 6 o M H M  i^H K JIO M  ----
—  noflawa Ha umMcßoBaHMe h Hanano h o b o t o  np oxofla  o c y - 
mecTBABioTCB n y ie M  n p o rp a M M H o ro  ynpaBneHMn; MaKCMManbHo 
m o jk h o  nporpaM M M poBaTb m ecTb npoxoflOB.

3. C dBTOMdTMHeCKMM pa6oMMM 4MKJ10M M dBTOMaTMMeCKOM nO - 
flaHefi M OTBOflOM ----

—  n o A a M a  H a  u jn  M c p o B a H  M6  m h m c / io  n p o x o f l O B  n p o r p a M M M -  

p y r a T C s i ;  n o / io jK e H M e  B n a f lM H  B H O B b  n o c r y n a i o m e M  3 a r o T O B K M  

H a  L U / iM (p o B a jib H b iM  K p y r  o n p e f l e n x e T C J i  < }> M K C M p y io iA M M  n p M -  

c n o c o ö n e H M e M ;  n o c n e  3T o r o  3 a r o T O B K a  a B T O M a T H n e c K H  3 a n p e n -  

n j ie T C J i

B c e  T p n  B a p n a H T a  Mcnonb3yioTCji n o  B b iö o p y  c oflH o n p o c|> M n b H b iM  
M/IM A B yx n p O C fJM n b H b IM  UJJlM tfJOBaHM eM  p,na UinMCßOBaHMfl BblCOKO- 
TO M H bix n p e n n 3 M O H H b ix  K o n e c  m A n «  O A H O B p e M e H H o r o  w n M C fio B a - 
h m b  n e s o r o  m n p a B o r o  npo(J>M neM  3 y 6 a  b o a h o m  H a n p a B n e H M M  

oÖKaTa

üoceTMTe Hac, nomanyHCTa, Ha oceHHew JlewnmircKOM npMapKe 
c 3 no 10 ceHTft6psi 1972 r., naBM/ibOH 20.

U fT U l

W M W — Export— Import 
Volkseigener Außenhandels
betrieb der Deutschen Demo
kratischen Republik DDR—  
104, Berlin, Chausseest
raße, 111/112

VEB Werkzeugmachinenkom- 

binat „7 Oktober" Berlin 

Kombinatsbetrieb „7 Oktober” 

Berlin —  Weißensee

T o p r n p e A C T B o  rflP  b C C C P , 

O T A e n  «C ra H K H »

M ocKBa, yn . AoHCKan, 18/7 

TenetJioH: 236-01-20

3anp u cbi Ha npocneKTbi m hx kohmm npocMM HanpaBnaTb n o  aA pe cy: M ocKBa, K-31, Ky3HeuKMM m oct, 12. O TA e n  npoMbiuineHHbix 
KaTanoros m H T B  CC C P .
3asiBKM H a n p M o 6 p e T e H M e  T O B a p o B  M H o c ip a H H o r o  n p o M 3 B O A C T B a  H a n p a B n n io T c s i o p ra H M 3 a n M !iM M  M M H M c re p c T B a M  h  B e A O M C T B a M , b  b b -  

AeHMM K O T O p b lX  OHM H axO A S ITC H .
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Ky3ne<iHbie yciaHOBKH c npHMeHeHHeM 
HHflyKi|HOHHoro Harpeea 
npeo6/ia flaK)T  b coßpeMeHHOM 

npOH3BOflCTBe

3 t o  n p o M c x o f lM T  n o T O M y ,  h t o  B 0 3 p a c ia t o iA M e  T p e ö o B a H n a  k  

a K O H O M H K e  m  K a n e c T B y  3 a r o T O B O K  H e  o 6 e c n e H M B a K )T C 5 i r a 3 0 B b !M  

o ö o r p e B O M ,  o 6 o r p e B O M  y r n e M  h  >k h a k h m  t o t i /i h b o m . H a iu M  K y 3 -  

H e w H b ie  y c T a H O B K H  c  n p u M e H e H w e M  M H A y t tu M O H H o ro  H a r p e B a  

BbICO KO M  H aC T O T b l B C e T f la  TO TO Bb l K 3 K C n J iy a T a i4 H H , OHM n p O C T b l 

b  o 6 c / iy> K M B a H M M  m  o ö e c n e H M B a tO T  p a B H O M e p H b m  o 6 o r p e ß  3 a r o -  

t o b o k . E c T b  e m e  p * A  A P y f M X  n p e M M y m e c T B : K o p o T K o e  B p e M a  

H a r p e B a ,  H e 3 H a H M T e n b H o e  O K a n M H o o 6 p a 3 0 B a H M e ,  6 o n b iu o M  c p o K  

c n y w ö b i  M H C T p y M e H T a , H e 6 o j ib iu a 5 i  a o j i b  6 p a K a .  B c e  n o K O B K M  

OTJIM M atOTC fl 3H aH M T e J1 b H b lM  C O X p a H e H M e M  3 a A 3 H H b lX  p a 3 M e p O B .  

Y c T a H O B K a M  H e  T p e 6 y e T c a  ö o j ib i i iM x  n n o u n a A e n .  y / iy m u e H b i  y c -  

j i o b m b  T p y A a -  P e iu a io iM M M  c p a K T o p o M  B B / ia e T c a  t o , h t o  y c r a -  

H O BKM  J ie r K O  C n a p M B a iO T C B  C KO BO M H bIM M  n p e C C a M M  M a B T O M a T M - 

M e cK M M M  y c ip o M C T B a M M .  B c e  3 t o  A a e T  B 0 3 M 0 > K H 0 C T b  n p M M e -  

H flT b  MX B aB T O M a T M H e C K M X  flMHMSIX.

’r \
Kombinat VEB LEW ToproBoe npeflCTaBm e/ibCTBO

VEB  Inducal Göllingen 

DDR — 4731 Göllingen

E X P O R T - I M  P O R T
VOLKSEIGENER AUSSENHANDELSBETRIEa OER 
DEUTSCHEN DEMOKRATISCHEN REPUBLIK

DOR102 BERLIN ALEXANDERPLATZ 
HAUS DER ELEKTROINDUSTRIE

TA P  b C C C P , y n . A m M M Tpo B a , 

31, r. MocKBa

« m .

3anpocbi Ha npocneKTbi m hx  K onHH npoCMM H anpaB/m b no a ^ p e c y : M ocKBa, K-31, K y 3HeuKMM m o c t, 12. O Tfle n  npoMbiuineHHbix 
KaTanoroB m H T B  CCCP.
3 aBBKH Ha n p n o 6 peTeH M e TO B a p o B  H H O C Tp aH H o ro  n p o M 3BO,qcTBa HanpaBJisuoTCB o p ra H M 3aLiMRMM M M HM CTepcTBaM  h BeflO M CTBaM  b Be- 

.fleHMM KOTOpblX OHM HdXOßflTCTI.
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K p a c H T e j i H  H 3  J l e ü n p r a

O hm  yxp a u ia iO T h  coxpaH M O T c b o m c t b b  H3AenHH 

b o  BceM  MMpe. B Hauuy BK cnopTH yio n p o rp a M - 
M y BXOAHT KaK TpaAMIlMOHHbie KpacMTeiiM, TaK 

m HOBSMUiMe naKM A n J> cneAHanbHbix Irenen, Ha- 

npw M ep:

—  A n n  O K p acK M  aBTO M O Ö K JieM

—  A n »  u iH p o K o r o  n o T p e 6 n e H K s i

—  A n »  3aiAMTbl OT K0PP03MM

—  AJ1SI pa3HMMHblX eMKOCTeH

rioceTM Te Haui cTeH A Ha B u cia B K e  «C e n b x o 3 T e x - 

HKKa— 7 2 »  b M o cK B e  c 6 n o  20 ceHTsräpn b n a p - 

Ke «COKOIlbHM KM », naBMAbOH 4, CTeHA BHeillHe- 

Tcp ro B O H  opraHM3aAHM XEMH-3KCnOPT-MM- 
nOPT. M bl OXOTHO A a flK M  BaM MHCpOpMaAMIO 

h K O H c y n b T a A M io !

| ®  VEB Farben- und Lackfabrik Leipzig

DDR-7033 Leipzig, Franz-Flemming-Str. 15

FEPMAHCKASI flEMOKPATkHECKAE 
PECnyBAMKA

Y s //////////r ///jy /r /n z r //s ///s //z y y z r //r s /r /r ^
r i o c e T M T e  H a u j  C T e H f l  H a  o c e H H e i i  J le M n A M r c K o f i  

a p M a p K e  c  3  n o  1 0  c e H T f l 6 p a  1 9 7 2  r. b naBM/iboHe 
«Ape3Anep Xocp»

kiK®OPMAU,mO 
OB 3KCDOPTE 

MOWHO nOJiyMMTb:

C H E M I E - E X P O R T  - I M P O R T

DDR— 1055 Berlin, Storkower Sfr. 133 
Telekc: 0112171 a h b c  dd
klM nopi b CCCP ocyuiecTBJisieTCji BcecoK)3HbiM 
OÖbeflMHeHMeM «C oio3x MMBKCnOpT»

3anpocbi H a  npocneKTbi h hx K o n M M  npocHM HanpaBjiHTb no a A p e c y :  MocKBa, K-31, K y 3 n eu K M ü  w c c t , 12, O T A e n  n p o M b i L u r e H -  

r»,ix KaTanoroB rnHTB CCCP.
3 a s B K M  H a  n p M o ß p e T e H n e  T O B a p o B  M H O C T p a H H o r o  n p o M 3 B O A C T B a  H a n p a B J is u o T c a  c p r a H M 3 a u M B M M  M M H M c r e p c T B a M  m b c a o m c t b s m , 

B S e A e H M M  K O T O p b lX  OHM  H a x o A S T c a .
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UleHa 40 Kon. M H flen c  70003

J a r o e m l n m

Büromaschinen —  Export GmbH Berlin 

DDR-108, Berlin, Friedrichstraße, 61
TEPMAHCKASI flEMOKPATMHECKAfl PECnYBJlMKA

IlpHMeHRTb 3EMTP0H 3 8 5 -p a ip H a j ib H O  h acjxtieKTHBHO

E c n n  Bbi x o T m e  no/iyH H Tb M a x cn M a Jib H yio  3cpcJ>eKTHBHOCTb, 
n o n b 3 y n T e c b  B JieK Tp oH H o n o 6 p a 6 o T K o n  flaHHbix n H afle »«H bi- 
mm aBTO M aTaM n fliu i c S o p a  m o u e H x n  nHcpopMaRMM. H c n o jib - 
3y n i e  3 E M T P O H  385 —  a/ieKTpoHH bm  6 y x ra ;n e p c K H M  aB- 
TO M a T, K O Top bin  6 e 3  ycn /m fi, ö b ic T p o  n Hafle>KHO peuiM T Bce 
B a u jn  n p o 6 n e M b i.
3 E M T P O H  385 —
—  3TO aBTOMaTH3aunü
  3TO MaKCnM anbHaH 3Cf>C})eKTMBHOCTb
—  3TO npOM3BOflCTBeHHaH MOLRHOCTb

ripM M eH sieTca 3 E M T P O H  3 8 5  b  pa3/iMHHbix oÖ JiacTBx. O h

o ö o p y f lO B a H  aneKTpkm ecKM M  n eH a iaK U R M M  y c ip o n cT B O M , 
CHeTHbIM yCTpOMCTBOM Ha TpaH3MCTOpaX, O flHMM MBH flByM fl 
yCTpOHCTBaMM f l/ lj l HTeHHB M HaÖHBKM nepcfjO /ieHT n p n  BBOfle 
m B b iB O fle  n H tpo pM au M n  Ha ancf>aBMTHO-mic|)poBbix nepcpo- 
neHTax.

PaOOTaMTe paRHOHa/lbHO M C BbICOKOM 3C|>CpeKTHBHOCTblo! 
PauHOHanbHOCTH cnocoöcTByex anexTpoHHKa. Ma«cHManbHy>o 

acpcpeKTHBHoCTb AaeT 3EMTPOH 385

3 a n p o c M  H a  n p o c n e K T b i  h  h x  u o n x H  n p o c H M  H a n p a B j iH T t  n o  a n p e c y :  M o c K B a  K -31 . K y a H e m tH f i  m o c t .  12. O m e n  n p o M b im a e H H b ix  K a ia - ’ 
j io r o ß  m H T E  C C C P  f
3 a «B i t H  H a  n p n o ß p e T e H H e  T O B a p o B  H H O C T p a H iio ro  n p oH 3 B O A C T a a  H a n p a B jiH to T c s  o p r a H H 3 a u H «M H  M H H H C T ep cT B aM  h  B enoM CTBaM , b 
B eR eH H H  K o ’l 'o p b ix  OHH H aXO AH TCH  ’Вологодская областная универсальная  научная библиотека 
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