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AicycTHHecicasi flMarHOCTMKa aBTOMo6nnbHbix ABuraTenefi
K a H f l .  T e x H . H a y K  A . C . ErO PO B

'C m C h p c k m h  c p H / in a n  Bcecoio3Horo H a y M H O - H c c n e A O B a T e n b c K o r o  H H C T H T y T a  M e x a H M 3 a p M H  c e n b C K o r o  x o 3 n H C T B a

B HACTOHUI.ee BpeMH b  TexiiHMCCKOH uuarHOCTHtKe h 3 x o ä h t

i i in p o K o e  npHM eHeHHe KoppeJiHUHOHHbift h  cneKTpaJibHbift 

aHajiH 3bi u iyM a  M exaHH3M 0B [1 — 4].
B c o n p a iK e H H H  n a jieu — ro j iO B K a  r n a T y H a  c n j ia  y a a p a  b 3a 3o p e  

B03p a c T a e T  3iia H H T e jib H 0 ß b ic T p e e ,  hcm n p o n c x o A H T  yBe.nniicn n e  
3a 3o p a  b  c o n p a iK e H H H  [5] .

y  K cu iem aT oro  Bajia ÄBHraTejiH BHyTpeHHero cropaHHH h h tc h -  
CHBHO H3HaiUHBaiOTCB UiaTyHHbie H KOpeHHUe UleflKH, Ha KOTOpbie 
ÄeftcTByioT HHepuHOKHbie, ueHrpoöeiKHbie ch jim  KpiiBouiHnHo- 
maTyHHOro MexaHH3Ma h uaßjieHHe ra30B.

H j ih  u ejieft uuarHOCTHKH MaJionpneMJieM o6biHHbifi aMnjiHTVÄ- 
Hbiii cneKTp, TaK KaK e ro  uucnepcHH He CTpeMHTCH k  Hyjiio npn 
yßejiHHeHHH BpeMeHH aHajiH3a. 9 t o t  HeÄOCTaTOK OTCyTCTByeT 
y  SHepreTHHecKoro cneKTpa, KOTOpbifi npeucTaBJiHeT co6ofl ra a u - 
paT aöcojiioTH bix 3HaaeHHß nacTOTHbix c o c t3 b j ih io i i ih x  npouecca.

H 3 h o c  npHBOÄHT k  yBejinneHHio 3a3opa M e * u y  TpyuiHMHcn no- 
BepxHOCTHMH, a npH yßeuHneHHH 3a3opa B03pacTai0T y u a p u  M e * -  
u y  conpHHceHHbiMH ueTajiHMH. n p n  s to m  cn jia  yu a p a  B03pacTaeT 
3HanHTejibH0 HHTeHCHBHee, neM BejiHHHHa 3a3opa, h to  uejiaeT 
B03M0*HbiM Hcnojib30BaHHe axycTHHecKoro MeTOua äJih onpeue- 
jieHHH Hanajia aßapHHHoro H3Hoca.

H p n  pa6oTe ÄBHraTejia b  maTyHHOM nouuninHHKe nponcxoAHT 
npHMOH UCHTpajIbHblH yuap  B BepTHKajIbHOH njIOCKOCTH, KOTOpblH 
M03KH0 cpaBHHTb c yAapoM A s y x  rnapoB. Oöo3HaHHB nepe3 nti 
H m 2 Maccbi o 6 o h x  Teji, h v 2 —  h x  c k o p o c th  nepeu  HananoM

y u a p a , h  v 2 —  c k o p o c th  k  KOHuy y u a p a , u  — ‘ p e3 y jib T n - 

p y io m y io  c x o p o c T b , nojiynH M

mlv i - f  m2v 2 =  (m 1 +  m.,) u — +  m,,v'2 ;

K j  =  m 2 ( v 2 —  u )  =  tn 2 ( u  —  v.2) ;

K i  =  r tii [ u  —  v [ )  =  m2 ( v'2 —  u  ) .

K i  v 2 —  v [
KosijHjiH 'HHeHT y u a p a k  =

K i  '̂2

HHH3 33BHCHT OT CTeüeHH ynpyrO C TH  HJIH HJiaCTHHHOCTH o 6 o h x  
Teji.

Cnjia yuapa F  A e ficT B ye T  oöbiKHOBeiiHO TOJibKO b  npoAOJiJKeHiie 
oneH b K o p o T K o ro  BpeMeHH. H aih n p o u e c c a  ABHKeHHH a g h c t b h - 
Te jieH  33K0H KOJIHHeCTBa ÄBHJKeHHH, H H TerpHpOBailHeM  KOTöpOrO 
n o  BpeMeHH o t  t  a o  t '  n o jiy n a eM

f

mA v  =  m (v '  —  u) =  J F d t  =  K -
t

Y u a p  b  3 a 3 o p e  u ia T yH H oro  noA u n inH H K a n p on cx oA H T  c p a 3 y  >Ke 
n o c j ie  b .m .t  b  p e a y jib T a T e  T o ro , h t o  H3MeHaeTCH HanpaBJieHHe 
ABHKCHHH n op lu iin , CJieÄOBaTejIbHO, y u a p  npOHCXOAHT B BepTH-
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2 ABTOMOStlJIbHafl npOMblUIJieHHOCTb Jfe I I ,  1970 r.

KajibHofi njiocKOCTH, a He b ropHsoHTaAbHofi (nonepemioft) njioc- 
k o c th  ABHraTeAH BHyTpeHHero cropaHHH.

YnpyrHe b o a h u  nojie3Horo cHrHaaa npu yAape b maTyHHOM 
noAUiHiiiiHKe ABHraTeAH pacnpocTpaHHiOTCH no iuaTyHy, nopuiHio 
h AaAee no c h a o b u m  mnHAbKaM t o a o b k h  6AOKa.

I lp H  cneK TpaAbH O M  aH aAH 3e C T p yK T yp H o ro  u iyM a  A B H raT eA eft 
h H cnoAb30BaAH Cb aH aAH 3 aT opb i cn eK T p a  ACMX-1, AH-.1-50, 
T T - 1301 H KBaApaTHHHblft BOAbTM eTp. I lp H  HCCAeAOBaHHHX CM e
m eHHH H CKOpOCTefl BHÖpaUHH ABH raTeAH  npHMeHHAHCb HHAyKTHB- 
H bie a b th h k h  m o a c a h  M B-22 b KOM nAeKTe c aB H aim oH H oft BHÖpo- 
H3MepHTeAbHOH a n n a p a T y p o ft  r a n a  AB-43. A a h  H3MepeHHH y c K o -  
peHHH BHÖpaUHH HCn0Ab30BaAHCb nbe303AeK Tp  m iecK H e a b th h k h  
n j x v - l  b KOM nAeKTe c n be3 0 9 A eK T p raecK H M  H 3M epHTeAeM  y c K o -  
peHHÖ MOAeAH nny-lM . A a T H H K  n ^ y - l yCTaHaBAHBBACH Ha 
ÖAH3Ae>Kau;eH m n H A bK e T p e T b e ro  UHAHHApa. rib e303A eK TpH H ec- 
KHH AaTHHK BO BpeMH paÖOTbl A BH raTeAH  OXAajKAaACH BOAOH.

ÜHTaHHe npn6opbi noAynaAH o t  CTa6HAH3HpoBaHHoft ce ra  
nepeM eHHoro TOKa. SAeKTpoHHan annapaTypa  npoßepHAacb h Ka- 
An6poBaAacb iepe3 KaacAue 30 muh paöoTbi.

M ecT a  ycTaHOBKH b h öp oa b th h k ob  Ha ABHraTeAe BuOnpaAHCb 
no o6mcH3BecTHOH KapTe npocAyuiHBaHHH h AonoAHHTeAbHo b 30- 
He 6AH3Ae>KaU;eH UlnHAbKH HHAHHApa.

CneKTporpaM M bi CHHMaAHCb Ha aeTb ipex xapaKTepHbix peatH- 
M ax paöoTb i ABHraTeAH:

a ) npoKpyHHBaHHe KOAeHqaroro BaAa o t  3AeKTpoABHraTeAH
CTeHÄa CT9y-28-1000;

6 ) XOAOCTOH XOA (paÖOTaAH Bce HHAHHApbl) ;
b )  XOAOCTOH XOA C OTKAKWeHHeM UHAHHApOB Hepe3 OAHH;
r )  n oA  Harpy3K0ft 40% o t  HOMHHaAbHoft m o iu h o c th  ABHraTeAH.
A ah xapaKTepHCTHKH CHTHaAa b snepreTHnecKOM cneKTpe 6ha  

Bbl6paH KpHTepHH CpaBHeHHH CneKTporpaMMbi, KOTOpblft HMeA 
BHÄ

TAe P n . j . —  p o c T  n o A e 3 H O ii  H H iJ iopM au H H  o 3 a 3 o p e  b  c o n p n a ie -  

hhh;
V a .B   CneKTpaAbH aH  nAOTHOCTb BH6paU,HÖ OT BblÖpaKOBOH-

Horo 3a3opa b conpnaieHHH;
V s m —  CneKTpaAbHaH nAOTHOCTb BHÖpaUHH OT HOpMaAbHOTO 

3a3opa b conpnaceHHH.

SHepreTHaecKHe CneKTporpaMMbi CMemeHHH, ckopocth h ycKo- 
peHHH BHÖpauHH ABHraTeAH CHHMaAHCb npH 3a3opax b  maTyHHOM 
noAmunHHKe 0,07; 0,14; 0,21; 0,28; 0,35 mm, a b conpnaieHHH 
naaeu —  roAOBKa maTyHa npn HopMaAbHOM 3a3ope 0,004 mm 
H BblÖp aKOBOHHOM 0,20 MM.

OnTHMaAbHbie 30HbI npOCAylHHBaHHH B AOKaAbHHX MeCTaX 
ycTaHOBKH AamHKa, a TaKare OnTHMaAbHbie p o k h m u  paöoiu 
ABHraTeAH OnpeACAHAHCb no MaKCHMaAbHOÜ HH(j)OpMaUHH.

H a pnc. 1 npHBeAeHbi 3HepreTH>iccKHe cneurpu TpeTbero ma- 
TyHHoro noAmnnHHKa npn nnra pa3AHmmx 3a3opax.

PeacHM paöoTbi ABHraTeAH —  xoaoctoh x o a  npH nepBOM h 
TpeTbeM paöoTaiomHX u h ah h apb x . Mhcao oßopoTOB 1200 b MH
HyTy.

CneKTporpaMMbi HopMHpoBaAHCb no o6iueft MomHOCTH cTpyx- 
TypHoro rnyMa. AoBepHTeAbHue HHTepBaAbi nocrpoeiibi b  noAoce 
nacTOT v = 900-^-2000 zi{.

B 30He 6AH3Ae»cameH iunHAbKH TpeTbero UHAHHApa 3Kthbhoh 
noAOCoil nacTOT, coA epa iam eft MaKCHMaAbHyio noAe3Hyio HHijiop- 
Maumo Pn.u =7,67 b conpnaieHHH BaA —  maTymibift noAmHnHHK, 
HBAHIOTCH HaCTOTH 1200---1800 ZU,.

npn AaiiHOM pe>KHMe pa6oTu ABHraTeAH (c  OTKAKweHHeM uh- 
AHHÄPOB Hepe3 oahh) npOHCXOAHT aKTHBHOe HOAaBAeHHe oöpa- 
30BBHHH CTyKa BO BTOpOM UHAHHApö OT COnpHJKCHHH naAeil— 
BepxHHH roAOBKa maTyHa.

COÖCTBeHHaH HaCTOTa ÖAOKa ABHraTeAH AaHHOH 30Hbl 
3000 zu,. HaHAynmHM pexHMOM pa6oTu a ah  AnarHOCTHKH rnaTyH- 
HblX nOAUIHnHHKOB HBAHeTCH pOKHM XOAOCTOTO XOAa C OTKAKMe- 
HneM noAOBHHbi UHAHHApOB. O h HMeeT CAeAyiomHe npeHMy- 
mecTBa:

a) HcnoAb3yeTCH xoaoctoh x o a  ABHraTeAH, t .  e. He TpeöyercH 
nocTopoHHero hctohhhkh SHeprHH a a h  npoKpymiBanHH KOAema- 
Toro BaAa;

6) npn AHarHocTHKe C03AaeTCH HCKyccTBeHHan Harpy3Ka 
Ha ABHraTeAb 6e3 cneuHaAbiioro AonoAHHTeAbHoro oöopyAO- 
BaHHH;

b ) OnTHMaAbHOe HHCAO OÖOpOTOB ABHraTeAH 1200 B MHHyTy, 
Tax KaK Ha öoAbimix o6opoTax ABHraTeAb MeHbme 3arpy*;aeTCH 
ot Harpy3KH, KOTopyio co3AaioT OTKAioaemibie u h a h h a p u . 
H a  öoAbmnx iHCAax oöopoTOB ABHraTeAH TepneTCH CBH3b noAe3- 
hoh HH^opMauHH c myMOM, a Ha MaAbix —  CAaöbie coyAapeHHH 
b conpHmeHHHx;

r )  CBOöoAHbift AOCTyn k  AOKaAbHoft 30He npocAymHBaHHH;
ä ) CTyK OT coyAapeHHH B COnpHJKeHHHX OTKAIOaeHHblX H.H-

AHHApoB nponaAaeT, t . e. CTyKoo6pa30BaHHe b  coccähhx uh- 
AHHApax pe3Ko CHHjKaeTCH, TeM caMbiM noHBAHeTCH HaHAynmaa 
B03M0JKH0CTb npocAymaTb 6e3 noMex AaHHbift h h ah h ap , hto 
noATBep>KAaeTCH h ApyrHMH HccAeAOBaHHHMH [6— 8],

B BepxHeft 30He TpeTbero HHAHHApa (pnc. 1) b ropH30HTaAbHoft 
(nonepemioft) imockocth ABHraTeAH coAepjKHTcn o ie iib  MaAO 
noAe3HOH HH^opMauHH o conpnmeHHH BaA —  maTyHHbiö noAmnn- 
HHK ( P n . u = l , 5 ) .  B BepTHK3AbH0H nAOCKOCTH 3T0H HCe 30HbI

nOAe3HOft HH^opMauHH H a xo - 
ÄHTCH 3HaHHTCAbHO ÖOAblllC.

HccAeAOBaHHH noKa3aAH, hto : 
AHarHocTHKy maTyHHoro noA-
mnnHHKa hcoOxoahmo  npoßo- 
ÄHTb B BepTHKaAbHOft nAOCKOC- 
TH; OnTHMaAbHOH 30HOH npo- 
CAymHBaHHH maTyHHoro noA-
mnnHHKa KapßiopaTopHoro ABH
raTeAH BHyTpeHHero cropaHHH 
(c HHJKHHM pacnOAOJKeHHeM 
KAanaHOB) hbahctch 30Ha
6AH3AemameH mnHAbKH ä 3hho-
,ro HHAHHApa; 6e3pa3Öopnyio
AHarHocTHKy maTyHHux noA-
mnnHHKOB KapöiopaTopHbix
ABHraTeAeft h6o6xoahmo  npoßo- 
AHTb Ha aKTHBHoft noAoce nac- 
tot CTpyKTypHoro myMa 1200— ■ 
1800 zu.

Jlna onpeAGAeHHH snepreTH- 
HeCKHX cneKTpoB ycKopeHHH 
BHÖpauHft ot coyAapeHHft 
B conpHHceHHHx KAanaH— rHe3AO 
KAanaHa, naAen —  roAOBKa ma
TyHa, pacnpeAeAHTeAbHbix 3y6- 
naTbix KOAec 6m ah  chhtu  cneKT- 
porpaMMU, aHaAH3 KOTopbix no- 
Ka3aA, HTO KOAeÖaHHH BHÖpauHft 
npOHCXOAHT Ha COÖCTBeHHblX 
HacTOTax coyAapniomHXCH AßTa- 
Aeft.

MacTOTHbie xapaKTepHCTHKH, 
KOTOpbie ■ ÖblAH CHHTbl npH HMH-

Phc. 1 . SHepreTHHecKHe cneKTpu CTpyKTypHoro m y M a  6 a o k 3  ABHraTeAH M - 2 0 :
/ —  cneK Tp  m yM a b 3one 6^H3Jiex<aii;eft mnHAbKH T p eT b ero  UHJiHHApa ÄßH raTejiB  BHyTpeHHero cropaHHH 
(b  BepTHKajibHofi nJiocKOCTH) npn  H3MeHeHHH 3a3opa  b maTyHHOM noAiiiH iiHHKe o t  0,07 a o  0»35 m m ; 2  «  
cneKTp m yM a b B epxn efl 3one T p eT b ero  u h ah h apü  ABHraTeAH  BHyTpeHHero cropaHHH (b  ropHSOHTaAbHOfi nAOC- 

k o c th ) ;  3 —  cneK TporpaM M a ch h tb  b BepTHKaAbHOft h a o c k o c th
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TauHH yAapa b  co n p n jK e H H n x  ABH raTeAH , noKa- 
3aAH:

a )  b  A ß H ra T eA e  B H yTpeH H ero  cropaH H H  o t  t o -  
neH H oro y A a p a  m apHKOM  o6pa3yeTC H  BHÖpauHH 
c onpeAeAeHHbiM phaom  pe30HaHCHux uacTOT;

6 ) ToneHHbifi yA a p  no uiaTyHHOö h KopeHHofi 
uieHKaM KOAeHHaToro BaAa Bbi3UBaeT pa3Hbie 
pe30HaHCHbie HaCTOTW, HTO MOJKeT HCn0Ab30BaTb- 
ch npn 6e3pa36opHOH TexHHHecKoii AnarHOCTHKe 
KaK m aTyH H ux, TaK h KopeHHbix noAnmnHHKOB;

b )  o t  coyAapeHHH noAHinnHHKa o iuefiKy BaAa 
o6pa3yeTCH HMnyAbc (y n p y ru e  b o a h h ),  b  pe- 
3yAbTaTe n ero  sneprHH KOAeöaHHft BaAa yßeAHHH- 
BaeTCH, npHHeM 3TH KOAeÖaHHH npOHCXOÄHT 
Ha coöcTBeHHbix nacTOTax coyAapflio iuH xcH  AeTa- 
Aefi;

r )  6a o k  A BH raTeAH  B H yTpeH H ero  cropaH H H  
AOCTaTOHHo x o p o rn o  n p o n y c K a e T  coöc T B eH H u e  
n acTO TU  K O A eH H aToro  BaAa o t  T o n e n H o ro  y A a p a  
mapHKQM  no u iaT yH H o ft iu e ftK e.

B HHJKHeft 30He TpeTbero noAninnHHKa (pnc. 2 )
(xpHBaH 1 ) HaÖAiOAaeTCH caMuft bh cokhü  KyMy- 
AHTHBHblft SHepreTHHeCKHÖ ypOBeHb BHÖpaHHH 
ÖAOKa ABHraTeAH. POCT nOAe3HOH HH(})OpMaUHH 
06 yBeAHHeHHH 3a3o p a  A  b  maTyHHOM noAinun- 
HHKe npOHCXOÄHT MeAAeHHO (P n .u = l ,1 2 ) .

B HHjKHeft 30H e T p e T b e ro  u h ah h ap a  (K pH B an  
2 )  HaÖAIOAaeTCH POCT nOAe3HOÖ HH(|)OpMaUHH 
o  conpHJKeHHH Ba j i  —  maTyHHbiH noÄunraHHK
(P n .u = 'l ' , l ) .

B cpeAHefi 30H e T p e T b e ro  uH AH H Apa (x p H - 
Ban 3) n oA e3 H a a  HHdiopM auH n yßeAHHHBaeTCfl 
( P  n . „ = l , 7 9 ) .

B BepxHeft 30He TpeTbero uhahhäP3 (KpHBaa 4 )  HaÖAiOAaeTCH 
HH3KHH SHepreTH'ieCKHH ypOBeHb BHÖpauHH H He3HaHHTeAbHbIH 
POCT nOAe3HOH HH(J)OpMaUHH 0 UlaTyHHOM nOAUIHnHHKe ( P  n.u =
=  1,05).

B B ep xH e ft 30He T p e T b e ro  K o p eH H o ro  noAUiHnHHKa (K pH B an  5) 
OTMenaeTCH 3HaHHTeAbHblft POCT HH(})OpMaUHH OÖ yBeAHHeHHH 
3 3 3 0 p a  B conpHJKeHHH B aA— U iaTyHHHH nOAUIHnHHK ( P n . u =  16,4).

KpHBan 6  Ha pnc. 2 nonyneHa npH pacnoAOJKeHHH ABTHHKa 
Ha 6AH3AejKameft mnHAbKe UHAHHApa.

H a  pnc. 3 noKa3aHa 3aBHCHMOCTb pacnpocTpaHeHHH noAe3Hoft 
HHijjopMauHH o 3a3ope b conpHJKeHHH BaA —  iuaTyHHbift noAUinn- 
HHK B 30He ÖAH3AejKaiUeft UinHAbKH TpeTbero UHAHHApa Ha pa3- 
Hbix pejKHMax p a 6oTbi ABHraTeAH BHyTpeHHero cropaHHH.

KyMyAHTHBHblÖ SHepreTHHeCKHÄ ypOBeHb BHÖpaUHH AaHHOH 
30Hbi o t  pejKHMa pa öoT U  ABHraTeAH H3MeHneTCH M 3ao äah  Hop- 
M3AbHbIX 3a30p0B 0,07 MM B UlaTyHHblX nOAUIHnHHKaX Ha XOAOC- 
tom  x o A y  ( « = 1 2 0 0  o6/m u h , paöoTaAH  Bce u h a h h a p h ). P o c t  
nOAe3HOH HH(j)OpMaUHH (KpHBan 1 ) OT yBeAHHeHHH 3a30pa B uia- 
TyHHOM nOÄIUHnHHKe COCTaBAHeT 3,65.

I lp n  npoKpyuHBaHHH KOAeHHaToro BaAa ABHraTeAH o t  3AeK-
T p oA B H raT eA H  3 A eK T p oT op M 0 3 H oro  CTeHAa CT3y-28-1000 (u p n - 
Ban 2) P n.u =2,23.

n p H  peJKHMe p a ö o T b i A BH raTeAH  noA n a rp y 3 K o ft  40% QT homh- 
H aAbH oft m oiuhocth  ABH raTeAH  (H a rp y 3 K a  o cym ecT B A H A a cb  o t  
9 A eK T p oT op M 0 3 H o ro  CTeHAa C T 3 y -2 8 -1000, KpHBan 3) P „ . u =8,48.

H a  XOAOCTOM XOAy c OTKAIOHeHHeM nOAOBHHbl UHAHHAPOB KpH- 
Ban 4 )  o t  yBeAHHeHHH 3a30pa b conpHJKeHHH BaA —  maTyHHbift 
nOAUIHnHHK P n .u  — 16,4. XIaHHbift pejKHM paÖOTbl ABHraTeAH HB
AHeTCH HaHAyHUlHM Ä A H  AHarHOCTHKH UlaTyHHblX nOAUIHnHHKOB.

C  noM om bio MeTOAa HaHMeHbUinx KBaApaTOB BbiBeueHa (})op- 
M yna, annpoKCHMHpyiomaH rpac()HK (KpHBan 4, pnc. 3 ) 33bhch- 
MOCTH CneKTpaAbHOH COCTaBAHtOIUCH MOIUHOCTH OT H3MeHeHHH 
3a3opa b maTyHHOM noAuinnHHKe. 3 T a  3aBHCHMOCTb npnÖAHJKeH- 
ho B b ip axaeT cn  n apaöoA oft

/  =  4  +  647S?,

ru e  / —  ä o a h  cneKTpaAbHOH m oiuhocth  b % , npHXOAHiuancH 
Ha aKTHBHyio n o jio c y  nacTOT 1200— 1800 zu ;

0 i —  3a3op b maTyHHOM noAniHnHHKe b m m .
K p H B an  5  n o c T p o e H a  aHaAHTHHecKHM n yTeM  h He3H3HHTeAbHO 

OTAHHaeTCH OT KpHBOH, nOAyUeHHOH SKCnepHMCHTaAbHO.
nO AO Ö H bie SKCnepHM eHTaAbHbie HCCAeAOBaHHH npOBOAHAHCb
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Phc. 2. 3aBHCHM0CTb cneKTpanbiioß 
COCTaBAHIOmeH MOIUHOCTH Ha HaCTO-
Te 1350 z ii o t  H3MeH€HHn 3asopa
B UlaTyHHOM nOÄUIHHHHKe B pa3AHH- 

Hbix 30Hax ABHraTeAH M-20

P hc. 3. 3aBHCHMOCTb cneKTpaAbHOH
COCTaBAHIOIUeH MOIUHOCTH HB UaCTO- 
Te 1350 Zlf OT H3MeHCHHH 3330pa 
b UlaTyHHOM noAUiHHHHKe npn pa3- 
AHHHbix peJKHMax pa6oTbi ABHra

TeAH M-20

Ha ÄH3eAe ZI-54 h Kap6iopaTopHoM AßHraTeAe TA3-51. Pe3yAb- 
TaTbi noAyueHbi TaKHe JKe, KaK h Ha AßHraTeAe M-20.

TaKHM oöpasoM , npn  H3M6HenHH 3a3opa b luaTyim oM  noAiUHn- 
HHKe H3MeHfleTCH MOIUHOCTb CHTHaAa B noA oce UaCTOT 1200—  
1800 zii npn nocTOHHCTBe m o iu h o c th  b u p yrn x  ynacTK ax 3ByKo- 
Boro AHana30Ha.

HaHÖOAbUlaa 3aBHCHM0CTb MOIUHOCTH B 3 T 0 H  nOAOCe nacTOT 
OT BeAHHHHbl 3a30pa B UlaTyHHOM nOAUIHnHHKe HaÖAiOAaeTCH AAH 
snepreTHuecKoro cneKTpa ycKopeHHH CTpyKTypHoro iuyMa 
ABHraTeAH.

OnTHMBAbHOH 30HOH, B KOTOpOH OTHOUieHHe nOAe3HOTO CHT- 
HaAa k  noM exe HMeeT HaHÖOAbiuee 3HaHeHHe, HBAHeTCH ÖAH3Ae- 
jKaiuan iunHAbKa AaHHoro u h a h h a p a.

3aBHCHMOCTb m oiuhocth  CHrHaAa b n oA oce 1200— 1800 Zlf OT 
BeAHHHHbl 3a3opa m aTyHHoro noAumnHHKa Aynrne B cero npoHB- 
AneTcn b CAyuae paöoTbi ABHraTeAH Ha x oa oc tom  x o u y  npn 
OTKAIOHeHHblX UHAHHApaX, CMejKHblX C HCCAeAyeMbIM.

Pe3yAbTaTbi oneKTpaAbHoro aHaAH3a M oryT ÖbiTb Hcn0Ab3OBa- 
Hbl B npOH3BOÄCTBeHHbIX yCAOBHHX npH H3AHHHH MaAOraÖapHT- 
Horo 3AeKTpOHHOTO npHÖOpa (TpaH3HCTOpHOro) C aBTOHOMHbIM 
nHT3HHeM AAH AHarHOCTHKH H npOrH03HpOB3HHH AaAbHeHUieH 
paöoTbi uiaTyHHbix nOAUIHnHHKOB ABHraTeAeft BHyTpeHHero 
cropaHHH.
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B n n f l H M e  n o n y n p o B O A H M K O B o r o  n p n ö o p a  s a x c H r a H H s i  1 1 1 1 3 - 1  H a  c o c t o b  

OTpaöoTaBiuM x ra30B  KapöiopaTopH oro  ABwraTensi Ha p exH M ax  pa3roHa
KaHfl. TexH. Hayx T. H. 3J1QTHH, B. A . TPEtlJlHH

B o n ro rp a flC H H M  n o n M T ex H H H ecK H H  H H C TM TyT

B K A P b E P A X , KpynHbix ro p o u a x  h  npoMbiuiJieHiibix ueHTpax, 
HacbimeHHbix bbtomoöhahmh , bo3hhkh6t ocTpan npoöJieMa 

yMeHbUleHHH TOKCHHHOCTH OTpaÖOTaBIHHX ra30B ABHraTeAefi. 
B H acToam ee BpeMH b OTeuecTBeHHOH h  3apyöeiKHOH AHTepaType 
IIOHBHJIHCb ÄaHHbie O TOM, HTO npH yCTaHOBHBHIHXCH peiKHMBX
paöoTbi K apö iopaTopH oro  ABHraTeAH yMeHbiueHHe tokchhhocth 
BunycKHbix ra30B mojkct öbiTb AOCTHrHyTO nyTeM npHMeHeHHH 
aiieKTpoHHoro 3aJKHraHHH [,1 h 2]. O  tom , Kax bahhct 3Ta cncTe- 
Ma 3a>KHraHHH Ha coeraB  OTpaöoTaBUiHX ra30B npn HeycTaHO- 
bhbihhxch peiKHMax, cßeneHHH HeT. OnHaKo yKa3aHHbie peiKHMbi 
HBJIHHJTCH OCHOBHbIMH B yCAOBHHX 3KCnAyaT3IlHH.

B BojirorpaÄCKOM  nojiHTexHuaecKOM HHCTHTyTe HCCAeAOßaHO 
BjiHHHHe nojiynpoBOAHHKOBoro npn öop a  3a>KHraHHH n r i 3 - l  
Ha H3MeHeHHe coAepm aHHa H 2, 0 2, C O , C 0 2, N 2 b OTpaöoTaBUiHX 
ra3 ax  K apö iop a T op iio ro  ÄBHraTejiH. OnbiTbi npOBOAHAHCb KaK 
Ha yCTaHOBHBHIHXCH p e *H M a x , Tax  h npn pa3roHe. ä a h  nouy- 
HeHHH COnOCTaBHMblX pe3yAbTaTOB 3KCnepHMeHTbI npOBOAHAHCb 
h npn oöbiHHofl CHCTeMe 3a*HraHHH, h npn SAeKTpoHHoft. H 3y- 
HaAOCb BAHHHHe HCXOÄHOH Harpy3KH ABHraTeAH, HHCAa oöopOTOB, 
HHTepBaAa H CKOpOCTH OTKpblBaHHH ApOCCeAbHOH 33CAOHKH.

HccAeAOBaHHe BeAOCb Ha ueTbipexTaKTHOM neTbipexiiHAHHApo- 
bom  KapöiopaTopHOM ABHraTeAe, KOTopufi HarpymaACH öauaH- 
cnpHUM 3AeKTp0T0pM030M. CocTaB OTpaöoTaBHiHX ra30B onpeAe- 
ahach  c noMombio ra30Boro xpoMaTorpai})a.

npoöb i ra30B öpaAH 113 BbinycKHoä Tpyöbi c noMouibio cneun- 
aAbHoro ra300TÖopHHKa (pnc. 1), cocTonmero H3 UHAHHApHHec- 
k oto  6poiH30Boro «o p e y c a  1 c  abchtbio orßepcTHH mh AnaMeTpoM 
4 MM, paBHOMepHO paenOAOÄeHHbIMH no OKPy>KHOCTH. B KOp- 
nyce BpamaeTCH KOHyc 2, HMeiouiHÜ F -0Öpa3Hbift xanaA AnaMeT- 
poM 4 m m , ynAOTHeHHe AOCTHraeTcn c noMouibio CTaAbHbix npo- 
KAaAOK 3,~ caoh pe3HHbi 4 h npHiKHMHoft raÖKH 5. BpauieHiie 
KOHyca oöecnenHBaeTCH SAeKTpoABHraTeAeM hoctohhhoto Toxa 6, 
KOTOpblH nHTaeTCH OT BbinpHMHTeAH, COÖpaHHOrO Ha AHOAaX 
M i— M i- MeHHH noAaßaeMoe Ha AßiiraTeAb HanpH»eHHe, moikho 
corAacoBaTb CKopocTb BpameHHH KOHyca ra300TÖopHHKa co cko-

pOCTbK) OTKpblBaHHH ApOCCeAbHOH 3aCAOHKH. /[.BHraTeAb npHBO
AHTCH bo BpameHHe oähokpaTHbiM HaiKaraeM  KHonKH ynpaBAe- 
hhh y K i, KOTOpaH 3aTeM ÖAOKHpyeTCH K0HT3KT3MH peAe P 2. 
n o  0K0HH3HHH HHKA3 3aÖOpa npOÖ npHBOÄHOH ÄBHraTeAb BblKAHD- 
naeTCH KOHemibiM BbiKAiouaTeAeM B K 3. ä a h  noAroTOBKH o t ö o P - 
HHK3 K CAeAyiOmeMy IIHKAy HeOÖXOAHMO BKAKMHTb TyMÖAep 
B K 2. n P H 3T0M KyAaHOK KOHOHHOTO BUKAKWaTeAH B K .3 3aHMeT 
noAomeHHe, cooTBeTCTByiomee HcxoAHOMy noAomeHHio TyMÖAepa.

H a  pnc. 1 noKa3aHa TaKXce cxeM a 4)0T03J16KTP H'ieCK0r0 peAe, 
oöecneuH Baioiuero HaHeceHHe Ha ociiHAAorpaM M e MOMeHTa 3aöo- 
pa  n p o ö u  OTpaöoTaBUiHX ra30B. ä h c k  7 HMeeT OTBepCTHH, 
coBnaAaiom He co  urryiiepaM H ra300TÖopHHKa. B MOMeHT 3aöopa 
n p oö  <}>otoähoä 8  (4>Ä-1) ocßemaeTCH nyuKOM CBeTa o t  asm - 
nouKH J I  1. n PH 3tom cpaöaTbiBaeT peAe P u  BKAioueHHoe Ha bh - 
xoA e  AByxKacKaAHoro TpaH3HCTopHoro ycHAHTeAH. RepBan napa 
ero  KOHTaKTOB lP l  BKAIOHaeT AeHTOnpOTHJKHblH MeX3HH3M OCUHA- 
Aorpa ijia  H-700, a BTopaa n apa  2P \  3aMbiKaeT uenb nHTaHHH 
HiAeötpa ocuHAAorpaijia  H-102, Ha kotopom BeAeTCH HenpepbiBHaa 
3anucb BpeMeHH pa3roHa ABHraTeAH. TaKHM oöpa30M  oöecneuH- 
BaeTCH B33HMH3H yBH3K3 BO BpeMeHH napaMeTpOB: CKOpOCTH 
OTKpblTHH ApOCCeAbHOH 33CAOHKH, HaCTOTbl H MOMeHTa OTÖOpa 
np oö  OTpaöoTaBUiHX ra30B, KpyTHUiero MOMeHTa ABHraTeAH, pac- 
XOAOB TOnAHBa H B03Ayxa H T. n.

H3MeHeHHe coAep iKa im n cocTaBAHioiunx OTpaöoTaBiuero ra3a 
3HaAH3HpOB3AOCb B (jiyHKUHH HHTeHCHBHOCTH pa3TOHa

t u  —  n ,

x p a 3

rue n2— Uii —  AHana30H H3MeHeHHH qncAa oöopOTOB b MHHyTy 
b npouecce pa3roHa;

*pa3 —  BpeMH pa3roHa b ceK.
ConocTaBAeHHe cocTaßa BbinycKa ocyiuecTBAHAOCb npn öaTa- 

peÖHOH CHCTeMe H HCn0Ab30BaHHH 3AeKTpOHHOrO 33IKHraHHH 
B yCAOBHHX OAHHaKOBblX yTAOB OTKpUTHH ApOCCCAbHOft 3aCAOHKH, 
HCXOÄHOH Harpy3KH ABHraTeAH H HHTeHCHBHOCTH pa3rOHa.

Fnir^aw

H-102^241 

Phc. (1. CxeMa ra300TÖopHHKa

m s

[C0%
12

8

4

A 0 A 2 0 ^ * ‘

Phc. 2. H3MeHeHHe coAepmaHHH CO  b OTpaöoTaBUiHX 
r a 3 a x  b 38bhchmocth o t  HHTeHCHBHOCTH K  n p n  pa3AHu- 
HblX TeK yiU H X nOAOIKCHHHX ApOCCeAbHOH 3aCAOH- 

KH ip dp :
I  — öaTapeflHaü cncTeMa 3a>KnraHiia; /^j —  c  npHMeHeHHGM 

npnCopa nn3-l

K a x  bhaho H3 pnc. 2, npn pa3roHe h oöuhhoö öaTapeÖHoß 
CHCTeMe 3a>KHraHHH yBeAHHHBaeTCH coAepacaHHe C O  b OTpaöo- 
TaBUiHX ra3 ax . 3 to  HBAeHHe npoHBAHeTCH TeM pe3ue, ueM Bbiine 
HHTeHCHBHocTb pa3roHa. n PH a = 1 2 0  coAepiKaHHe CO  b npoAyK- 
Tax cropaHHH MomeT b 3,5— 112 pa3 npeBbiiuaTb s tv  BeAHHHHy 
npu cooTBeTCTByioiueM ycTaHOBHBiueMca pexiHMe ( a = 0 ) .
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ÜHTepBaji otkputhh 3acjioHKH 35— 100%, HcxOÄHaa Harpy3Ka 
cocTaBHjia 50% o t  HOMHHajia. Coaep^KaHHe CO h  Äpyrnx KOMno- 
H eHTOB « a H O  b  npouemax no oöieMy.

B c j iy n a e  npHMeHeHHH a jieK T p oH H oro  3 a *H ra H H H  yM eHbinHÄOCb 
co flep a ca H H e  CO b B b in ycK e n p n  yCTaHOBHBUlHXCH p e * ,H M a x . 
O co d eH H o  3aM eTeH  3 ({>cj>eKT n p n  p a 3 roH e . H a n p H M ep , n p n  /C= 120 
cO Ä ep jK aH H e CO coxp aT H J iocb  b  2,2— 4,7 p a 3 a  n o  cpaBH eH H io 
C Ö aTapeÖHblM  3a>KHraHHeM. H 3M eH eH H e HHTeHCHBHOCTH p a 3 roH a  
M a n o  CKa3biBaeTCH Ha C0Äep>KaHHH CO b O Tpa6oTaBU iH X  ra 3 a x .

KanecTBeHHO t 3 k h m h  * e  OK33biBaiOTCH HBJieHHH npn Äpyrnx 
HCXOÄHblX Harpy3KaX H HHOM HHTepBaae ÄBHIKeHHH 3aCJ10HKH. 
n PH pa3TOHe o t  Harpy30K, ö ä h 3k h x  k xojiocTOMy xoÄy (13% 0T 
HOMHHajIbHOH MOIUHOCTH, HHTepB3JI OTKpblTHH 3aCJIOHKH 10—  
50% ), coÄep*aHHe CO MeHHÄOCb npn öaTapeÜHOM 3aiKHraHHH 
o t  4 ä o  12%, a npn sjieKTpoHHOM o t  1,5 ä o  6%.

Pa3roH npn cpeÄHnx Harpy3Kax (35% o t  HOMHHaÄbHoft moiu- 
HOCTH, HHTepB3Ä OTKpblTHH 33CÄOHKH 35— 100%) nOKa3aÄ COOT
BeTCTBeHHO 1,7— 8  h  il ,5— 3,5%.

TaK H M  o ö p a 3 0 M , b  n ocaeÄ H eM  c j iy n a e  OTMeuaeTCH H eK O Topoe 
o ö m e e  C H H *eH H e  KOHueHTpauHH CO b O TpaöoTaB u iH X  ra 3 a x  
n o  cpaBHeHHK) c pa3 roH aM H  o t  x o ä o c t o t o  x o Ä a  h o t  H a rpy30K , 
ÖÄH3KHX K M3KCHMaÄbHbIM.

B C Ä yn a e  sn eK T p oH H o ro  3a>KHraHHH K aK  Ha ycTaHOBHBUieMCH 
pe>KHMe, TaK  h  Ha pe>KHM ax p a 3 roH a  OTM eneHo B 03pacTaH n e 
C0Äep>KaHHH C O 2 B O TpaöoT aB u iH X  ra 3 a x . X a p a K T e p  H3MeHeHHH

C 0 2 n oÄ T B ep *Ä a eT  npaBHÄbHOCTb npHBeÄeHHbix ä s h h u x  o koh- 
ueHTpanHH CO b OTpaöoTaBuiHX ra3ax . BM ecTe c TeM npn oöen x  
CHCTeMax 3a>KHraHHH OTMeneH pocT KOHueHTpanHH cb o 6 o ä h o to  
BOÄopOÄa b OTpaÖOTaBiiiHX ra3 ax  npn pa3roHe. OueKTpOHHoe 
saxcHraHHe npHBejio k chhjkchhk) C0Äep>KaHHH s t o t o  KOMnoHeHTa 
h npn yCTaHOBHBUlHXCH pejKHMax, h npn pa3TOHe npHMepHo 
b 1,5 pa3a.

npHMeHeHHe npwöopa n n 3 - l Ä a jio  HeKOTopoe yBejiHqeuHe 
coÄ ep*aH H H  a30Ta h KHCÄopoÄa b BunycKHbix ra3 ax . 3 t o  tob o - 
pHT O CHHHCeHHH B HHX KOÄHHeCTBa CBH33HHOrO a30Ta, B HaCT- 
HOCTH e ro  OKHCÄOB.

noÄyneHHbie ÄaHHbie He hbäh iotch  onTHMaabHUMH. TpeöyiOTCH 
ÄaÄbHeßuiHe HCCÄeÄOBaHHH, HanpaBÄeHHbie Ha OTHCKaHHe Hanöo- 
Äee pauHOHajibHbix chctcm  3a>k n ra h h h . O ä h 3ko  st h  pe3yÄbTaTbi 
CBHÄGTeÄbCTByiOT O TOM, HTO 3JieKTp0HH0e 3a5KHraHHe HBÄHeTCH 
OÄHHM H3 3<^(J)eKTHBHbIX CpeÄCTB CHHJKOHHH TOKCHHHOCTH Bbl- 
nycKHbix ra30B.
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H eKO Topue pesynbTCiTbi MCcneflOBaHMq BnycKHbix TpaKTOB 
flM3eneM C AMHdMMHeCKMM HOAAyBOM

E. P. MEPArHMOB, waHfl. texH . HayK E. A . KHCEJ1EB 

HAMH

y COBEPIUEH CTBO BAH H E h  pau noH aÄ bH b ift B b iöop  n a p a 
M eT poB  B n yc K H oro  T p aK T a  Ä H 3eÄ eft H anoaB ÄeH b i Ha yß eÄ H - 

qeH H e K03(})(}>HUHeHTa HanoÄHeHHH h  yM eH bm eH H e HepaBHOM ep- 
h o c t h  p a cn p eÄ e jieH H H  B 0 3 Ä yu iH oro  3apH Ä a  n o  UHÄHHÄpaM , h t o  
c n o c o ö c T B y e T  c h h x k c h h io  T eM n ep aT yp b i, ä m m h o c t h  h  t o k c h h h o c t h  
O T p a ß oT aB m n x  ra3 0 B  h  n oB b im eH H io  MomHOCTHbix h  SKOHOMHuec- 
k h x  n o K a 3 a T e jie fi  ÄBH raTeÄH .

O nTHM aJibHbie n ap aM eT p b i B nycK H oft CHCTeMbi 3 3 b h c h t  o t  He- 
CKOÄbKHX 4>3KTOpOB: H33HaHeHHH ÄBH raTeÄH  h  pejK H M a e r o  p a ö o 
Tbi, OCOÖeHHOCTeÖ KOHCTpyKUHH H KOMnOHOBKH ÄBH raTeÄH  H B03- 
Ä y m H o r o  <})HÄbTpa. n a p a M e T p b i B nycK H oft c h c t c m h  b33 hm ocb h3 3- 
Hbi c  n ap aM eT p aM H  M exaH H 3M a ra 3 0 p acn p eÄ eÄ eH H H , cjiopMOft h  
ceneH H eM  B nycK H bix  KaHaÄOB b rOÄOBKe ÖÄOKa h paöoH H M  n p o -  
u ecco M .

HaHÄynm He pe3yÄbTaTH oöecneHHBaioT BnycKHbie CHCTeMbi 
C ÄHH3MHHeCKHM H3ÄÄyBOM.

n peH M ym eC T B O  BnyCKHOft CHCTeMbi C HHÄHBHÄyaÄbHbIMH T p y -  
ÖOnpOBOÄaMH 33KÄIOHaeTCH B paBHOMepHOM HanOÄHeHHH UHÄHHÄ- 
poB  ÄBH raTeÄH , k  HeÄOCTaTKaM  o th o c h t c h  k o m n o h o b o h h bie xpyÄ- 
h o c th ,  oöycÄ O B Ä eH H b ie  e e  öoÄbu iH M H  raöap H T aM H .

CnMMeTpHHHaH pa3BeTBÄeHHan BnycKHan c h c t c m a ä ä h  Tpex 
UHÄHHÄPOB C paBHOMepHbIM HepeÄ0B3HHeM paÖOHHX TaKTOB 
no CBOHM nOK33aTeÄHM npHÖÄHJKaeTCH K CHCTeMe C HHÄHBHÄyaÄb
HbIMH TpyöonpoBOÄaMH. 3a pyöeiKOM MHorne BeÄyum e 4>HP MbI 
no ÄBnraTeÄHM npoBOÄHT HCCÄeÄOBaHHH no pa3BeTBÄeHHbiM 
BnvcKHbiM TpaKTaM c HcnoÄb30BaHHeM ÄHHaMHHecKoro HaÄÄyßa.

JTäh pa3paÖ 0TK H  BnycK H bix  c h c tc m  c  ÄHHaMHHecKHM HaÄÄy- 
BOM HeOÖXOÄHMbl ÄÄH TeÄbH bie HCCÄeÄOBaHHH, CBH33HHble C ÖOÄb- 
u ihm h M aTepnaÄ bH U M H  3aTpaT3M H . P a cn eT H b iß  m c to ä  HCCÄeÄO
BaHHH Ha ocH O Be M a T eM aT H n ecK oro  m o ä g ä h p o b 3 h h h  c  npH M eH e
HHeM 3 IIB M  no3BOÄHeT b K opoTK H e cpoK H  h ö e3  cym ecT B eH H b ix  
M aT ep n aÄ b H b ix  3 a T p a T  noÄyH H Tb c  ä o c t3 to h h o A  ä ä h  npaKTHKH 
TOHHOCTbio onTH M aÄbH bie n ap aM eT p b i yK a3aH H b ix  BnycKH bix 

CHCTeM Ä H 3eÄ eß .

HCCÄeÄOBaHHe BnycKHbix CHCTeM C HHÄHBHÄyaÄbHbIMH Tpyöo- 
npOBOÄ3MH H p33BeTBÄeHHOH CHMMeTpHHHOfl Ä ä h  Tpex UHÄHHÄPOB 
c  paBHOMepHbIM uepeÄOBaHHeM paöoHHX TaKTOB npoBOÄHÄOCb 
npHMeHHTeÄbHO K HeTbipeXTaKTHbIM ÄH3eÄHM HM3.

B ocH O By p a cn eT H b ix  HCCÄeÄOBaHHfl noÄO>KeHa m aTeM aTHHec- 
Kan  MOÄCÄb n p o u e c c a  HanoÄHeHHH u h ä h h ä p o b  ÄBH raTeÄH  c yu e- 
to m  O Ä H O M epnoro  H eycTaH O BH B inerocH  noTO Ka b o  BriycKHOM T p y - 
ö on p o B O Ä e  (oÄH O M epH an  HeÄH H eflH an M OÄCÄb) [1 ], f l p o u e c c  H a
noÄHeHHH UHÄHHÄPOB OnHCblBaeTCH CHCTeMOfl OÖblKHOBeHHblX

ÄH(j)<5)epeHUHaÄbHbix ypaB H eH H fl, a OÄHOMepHbifl HeycTaHOBHBUiHfi- 
ch  B03Äyn iH b ifl noTOK —  CHCTeMOfl HeÄH H efiH bix ÄH ^tJiepeH U H aÄb- 
h h x  ypaB H eH H fl b  uacTH bix  npoH 3BO ÄH bix. M n ca eH H oe  H H T erp n p o- 
BaHHe CHCTeM ypaB H eH H fl c HauaÄbHbiMH h  rp am w H b iM H  yCÄOBHH- 
mh ocyin ecTB ÄH eTCH  no p a 3 p a ö o T a H H o fl n p o rp a M M e  ä ä h  3U B M  
«M h h c k - 2 2 » .  JXae c h c t c m h  ypaB H eH H fl pem aiOTCH c o b m c c th o  
c  HTepauHOHHbiM n epecueTO M  rpaH H H H oro  y c ä o b h h  y  B n ycK H oro  
K Ä anaH a. H ä h  pa3BeTBÄeHHH BnycK H oft c h c t c m h  ncnoÄb3yiO TCH  
ÄonoÄH H TeÄbH bie rpaHHHHbie ycÄOBHH b  pa3BeTBÄeHHH, yu H TH B a io - 
in n e  noTepH  n p n  b x o ä c  b  K a a cÄ u fi H3 yuacTK O B pa3BeTBÄeHHH. 
M oÄ eÄ H p oB a H H e  n p o n e c c o B  b  UH ÄH H Äpax h  BnycKHOfl CHCTeMe 
oöecneH H BaeTCH  m c to ä o m  nocÄ eÄ O B aT eÄ bH b ix  npnÖÄHXKeHHfl 
n o c Ä e  h ecKOÄbKHx u h k ä o b  cn eT a . ToÄ bK O  ä ä h  n ep B O ro  npnÖ ÄH iK e- 
h h h  H eoöxOÄHM O 3 aÄ aB aTb  H auaÄbH bie yCÄOBHH b  T p y öo n p oB O Ä e .
PaC H eT  CXOÄHTCH BO BTOpOM ---- TpeTbeM  npH Ö ÄH *eH H H X . y K a 3 a H -
Han M aTeM aTH uecK an  M OÄeÄb n p o u e c c a  HanoÄHeHHH o öecn eu H - 
B aeT  cooTBeTCTBH e pe3 yÄ b T aT 0 B  pacucTO B h  SKcnepHMeHTOB [2 ].

O ÄH O M epH an  HeÄHHeftHaH M OÄeÄb OTÄHuaeTCH o t  «a K ycT H u ec - 
K o f l »  h  «H iiep u H O H H oft» M OÄeÄeft, K O T o p n e  He OTpaacaiO T b  n oÄ - 
H ofl M ep e  $H 3H H ecK yio  K apTH H y c ä o j k h h x  ra30ÄH iiaM H H ecKH X 
n p ou ec coB , n poH cxoÄ H iu H X  b o  BnycKHOM T p aK T e ÄBH raTeÄH . 
«A x y c T H H e c K a n  M O Ä eÄ b », H anpH M ep, n p e H e ö p e ra e T  ÄßHureHHeM 
noTO K a b  n ep iiO Ä  B n ycK a h  on p e Ä e Ä H e T  H aH Ä yn m ee H anoÄH eH H e 
u h ä h h ä p o b  b  C Ä ynae  pe3 0H aH ca  BbiHyurÄeHHbix KO ÄeöaH H fl (ß c a -  
cb iB a iou iee  Ä eftcTB H e n op m H n ) h  c o ö c t b c h h h x  KO ÄeöaH H fl B03- 
Ä y n iH o ro  CTOÄÖa b  T p y öo n p oB O Ä e . n p o ß e Ä e H H b ie  pacu eTH b ie  HC
CÄeÄOBaHHH noK a3b iB a ioT , h t o  H aH Ä yn n iee  H anoÄH eH H e u h ä h h ä p o b  
oöecneH H BaeTCH  He b  C Ä y q a e  pe3 0H aH ca , K o rÄ a  b  rp y ö o n p o B O Ä e  
ycTaHaBÄHBaiOTCH KOÄeöaHHH ä b b ä c h h h  c  M aKCHM aÄbHofl aM nÄH - 
TyÄO ft y  B n ycK H oro  K Ä anaH a , a Ha peiK H M e, K o rÄ a  KOÄeöaHHH 
HMeiOT M eH b m yio  aM n Ä H T yÄ y. B c a y n a e  p e3 on a H ca  nOÄO>KHTeÄb- 
Han aM nÄH Tyu a b  n e p n o u  B n ycK a  H a cT y n a eT  no3ÄHO, K o rÄ a  k ä h - 
naH  noHTH 3aKpb iT  h  e r o  3<j)(j)eKTHBHoe n p o x o Ä H o e  ceueH H e m h ä o . 
Ha peurHM e H a H Ä yu m ero  HanoÄHeHHH noÄO>KHTeÄbHaH aM nÄH- 
T y Ä a , M eH bm an  n o  BeÄHHHHe, H a c T y n a e T  paH b m e, n osT O M y n a- 
noÄH eH H e u h ä h h ä P b n p o n c x o Ä H T  ö o Ä e e  h h t c h c h b h o .

«HuepuHOHHan MOÄeÄb» oöecneHHBaeT yÄOBÄeTBOpHTeÄbHoe 
cooTBeTCTBHe peaÄbHOMy HeycTaHOBHBineMycH B03ÄyniHOMy no- 
TOKy BO BnycKHOfl CHCTeMe ÄH3eÄH ä ä h  KOpOTKHX TpyÖOnpOBOÄOB 
h  TOÄbKO b  nepHOÄ BnycKa, Korna KÄanan o t k p h t . B nepnoÄ, 
KorÄa BnycKHOfl KÄanaH 3aKpbiT h  CKopocTb noTOKa y KÄanaHa 
paBHa HyÄio, «HHepuHOHHan Moueub» He yHHTbiBaer coöcTBeHHbie 
KOÄeöaHHH B03ÄyniHoro CTOÄÖa, KOTopbie coxpaHHioTCH b  Tpyöo-
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npoBOÄe ä o  C ÄeAyiom ero nepnoA a Bnycna h  b a h h io t  Ha Hanoji- 
HeHHe u h a h h a p o b  h HacocHbie noTepn BnycKa.

BnycKH aa CHCTeMa c HHAHBHAyaAbHHMH TpyöonpoBOAaMH ÄaeT 
B03M0H<H0CTb nojiyAHTb paBHOMepHoe h npeaeJibHo BbicoKoe Ha- 
nojiHeHHe u hah hapob . H a n ö o A ee  sijxjieKTHBHO ona MOJKeT ÖHTb 
Hcnojib30BaHa ä ah  ABHraTeAeft, paöoTaiom H x b y3KOM AHana30He 
H3MeHeHHH HHCeA OÖOpOTOB, HanpHMep, TpaKTOpHUX ÄH3eAeft.

B b i6op  napaMeTpOB BnycKHoft CHCTeMbi c AHnaMH'iecKHM HaA- 
AyBOM OnpeAOAHeTCH CKOpOCTHUM pejKHMOM paÖOTbl ABHraTeAH 
h 3aKAK>naeTCH b onpeÄeÄeHHH ä a h h h  h AuaM eTpa Tp yöon p o- 
BOAa, oöecneHHBaramero Bbiconiie noKa3aTeAH HanoAHeHHH Ha 3a- 
AaHHOM pe>KHMe paÖOTbl ABHraTeAH. YCAOBHO rOBOpHT, HTO 
BnycKHan CHCTeMa HacTpoeHa Ha s t o t  p e *H M . H a pnc. 1 npHBe- 
AeH u pacneTHbie KpHBbie K03(j>(})HUHeHTa HanoAHeHHH T|„ äah  pa3- 
AHHHblX HHAHBHAyaAbHblX TpyÖOnpOBOÄOB. BblÖOpOM COOT- 
BeTCTByiomeft ä a h h h  m ojkho HacTpoHTb BnycKHoft TpyöonpoBOA 
Ha A ioöo ft paöonn ft peJKHM ABHraTeAH (n o  nncAy o 6o p o to b  n ). 
H3MeHeHneM AuaM eTpa TpyöonpoBO Aa m ojkho nepeMecTHTb oö - 
AacTb HacTpoHKH BnycKHoft CHCTeMbi. HanpHM ep, ecAH BnycKHan 
CHCTeMa HacTpoeHa Ha pejKHM MaKCHMaAbHbix nncen 060p 0T0B, 
t o  c yMeHbineHHeM AuaM eTpa TpyöonpoBO Aa yBeAHHHBaeTcn Kosiji- 
(JiHUHeHT HanoAHeHHH Ha pejKHMe MaKCHMaAbHoro KpyTHm ero 
MOMeHTa; ecAH HacTpoftKa BnycKHoft CHCTeMbi cooTBeTCTByeT 
pejKHMy MaKCHMaAbHoro KpyTHm ero MOMeHTa, t o  yBeAHneHHe 
AnaM eTpa Bbi3HBaeT noBbimeHHe K03<})(j>HuHeHTa HanoAHeHHH 
Ha peHiHMe MaKCHMaAbHbix HHCeA OÖOpOTOB. n p H  4>°PCHpOBaHHH 
ABHraTeAH no  nncAy o ö o p o to b  hcoöxoah m o yßeAHiHBaTb ÄnaMeTp 
h yMeHbiuaTb AAHHy BnycKHoro TpyöonpoBOAa.

OAHOMepHaa HeAHHeftHan MOAeAb h p a cn erao e  HccÄeÄOBaHHe 
HeycTaHOBHBinerocH B03AyuiHoro n oToxa  b TpyöonpoBO Ae no3Bo- 
AHIOT BbIHBHTb (jiaKTOpbl, KOTOpbie HeOÖXOÄHMO yHHTbIB3Tb npH 
KOHCTpyHpOBaHHH BnyCKHHX CHCTeM c ÄHHaMHHeCKHM HaAAyBOM. 
B HanaAbHbift n epnoA  BnycKa BCAeACTBHe BcacbiBaiom ero AeftcT- 
bhh nopuiHH o6pa3yeTCH MOiuHan BOAHa pa3peJKeHHH, KOTopan, 
B03AeftcTByH Ha noTOK, pacnpocTpaHneTCH no TpyöonpoBO Ay 
b HanpaBAeHHH k  OTKpHTOMy KOHuy. TaM  oHa OTpaacaeTcn h 
B03BpamaeTCH o ö p a ra o  k  KAanaHy, ho y jK e  boahoh  AaBAeHHH. 
BoAHa AaBAeHHH oßecnenHBaeT AonoAHHTeAbHyio 3apHAKy UH
AHHApa ib KOHue uepHOAa BnycKa. HwreHCHBaocTb HapacTaHHH 
BOAHH AaBAeHHH H ee  aMnAHTyAa 3aBHCHT OT HHCA3 OÖOpOTOB

P n c . i l .  BÄHHHHe ÄAHHbl H ÄH 3M eT pa  HH- 
A H B H A yaA b H oro  B n ycK H oro  T p y ö o n p o 

BOAa Ha K03<})(j>HUHeHT HanoAHeHHH!

/ — L  =  1450 m m ,  d  =  54 m m ;  2 —  L  =  
=  1200 mm, d  —  54 m m ;  3 — L —  1000 MM, 
d  =  54 m m ; 4 —  L  =  1000 mm, d =  60 mm

ABH raTeAH , n o T e p b  b K A anaH e, H3MeHeHHH 3<}>(j>eKTHBHoro n p o x o A -  
H öro ceneHHH K AanaH H oft iueAH , n apaM eTpO B  B n ycK H oro  T p y ö o n p o -  
BOAa h ycAOBHH OTpajKeHHH y  o T K p b iT o ro  KOHua T p y öo n p oB O A a . 
H a pHC. 2 npH B eA eH H  KpHBbie H3MeHeHHH CKOpOCTH U K  H AaBAe- 
hhh  noTO K a b T p y ö o n p o B O A e  y  K A anaH a  p K h  6 a h 3  e r o  O TK pu- 
T o r o  KOHua (uBX, p BX).  Ä A H H a  T p y ö o n p o B O A a  il400, Ä naM eTp  
54 M M,  paCHeTHblH peJKHM «  =  2100 OÖjMUH.  CKOpOCTb y  OTKpbl- 
T o r o  KOHua b  1 ,5 — 1 ,7  p a 3 a  n p eB b iin aeT  M aKCHM aAbHoe 3HaneHHe 
CKOpocTH y K A an aH a . B oA b u iH e  n epeM eH H bie n o  H anpaB AeH H io  
3HaneHHH CKOpOCTH B03AyiUHOrO nOTOKa y  O TK p b iToro  KOHua 
COXpaHHIOTCH H B nepH O A, KOTAa K A anaH  3aKpbIT, H CKOpOCTb 
B 0 3 A y u in o ro  CTOAÖa 6 a h 3  H ero  paB H a HyAIO.

O T p a jK eH H e  y O TK p b iToro  KOHua ÄOAJKHO OCymeCTBAHTbCH C MH- 
HHMaAbHblMH nOTepHMH. O c T p b ie  H HepOBHHe KpOMKH, KOCOft 
cp e3 , yM eH biueH H e n p ox o A H O ro  ceneHHH, 6 a h 3 k o  pacnoAOJKeHHbie 
K BXOAy T p y ö o n p o B O A a  c t c h k h  B 0 3 A yu iH oro  c jw A bTpa  —  Bce s t o  
Bbi3biBaeT B peA H bie n o T e p n  h OTpnuaTeAbH O  cKa3HBaeTCH Ha 3<j>- 
(jjeKTHBHOCTH HCnOAb30B3HHH BnyCKHOÖ CHCTeMOft ÄHHaMHUeCKOTO 
H a A A yß a . YB eA H neH H e ceneHHH Ha b x o a c  b T p y öo n p oB O A  Ha n ep - 
Bblft B3TAHA BAHHeT nOAOJKHTeAbHO, yM eHbUiaH  nOTepH H CKOpOCTb 
Ha BXOAe, o a h 3 k o  n p n  s to m  yM eHbUiaeTCH aM n A H T yA a  K O A e ö a 
HHft y  K A an aH a  h He B c e rA a  n oA yn aeTC H  jK eA a eM o e  yA y n u ie -  
HHe tI c . O a h h m  H3 n p n eM A eM b ix  BapnaHTOB m o j k c t  CAyjKHTb

T a xoe  KOHCTpyKTHBHoe HcnoAHeHHe OTKpbiToro KOHua, KorAa 
TpyöonpoBOA 3aK3HHHBaeTCH B HeKOTOpOM OÖbeMe, coxpaHneT 
nocTOHHHOe ceneHHe h HMeeT 3aKpyrAeHHbie BXOAHbie kpomkh. 
E cah  noTepn Ha BxoAe oueHHBaTb KostjKjiHUHeHTOM pacxoA a  aBX, 
3HaneHHH KOToporo H3MeHHi0TCH b  npeA enax 0,5— il,0, t o  aah  onn- 
caHHoro BapnaHTa OTKpwToro KOHua TpyöonpoBOAa ko3<Jk})h- 
UHeHT a  BX HMeeT BeAHHHHy, ÖAH3KyiO K eAHHHUe. Ä A H  BXOAa

dlx
M/CBK

P h c . 2. P a cn erab ie  KpHBbie H3MeHeHHH 
CKOpÖCTH H AaBAeHHH nOTOKa B HHÄH- 
BHAyaAbHOM BnycKHOM TpyöonpoBOAe 

Ha BXOAe h y  KAanaHa: 
f n K  B —  y r o j i  noßopoTa KOJieHnaToro Ba- 

Jia; f H.an  —  y r o j i  H ana^a  BnycKa;
9 K  Bn  —  y r o a  KOHua BnycKa

C OCTpbIMH KpOMKaMH K03(j)(j)HUHeHT paCXOAa npHÖAH3HTeAbHO 
paßeH 0,7. KpHBbie Ha pnc. 3 noAyneHbi npn ä ah h c  TpyöonpoBo- 
Aa 1400, AnaM eTpe 54 m m , pacneTHOM pe>KHMe 2100 o 6/ m u h . 
C yMeHbineHHeM aBX noAOJKHTeAbHan aMnAHTyua AaBAeHHH 
y KAanaHa b  nepnoA  BnycKa yMeHbUiaeTCH, nosTOMy yxyauiaiOT- 
CH yCAOBHH AAH AOnOAHHTeAbHOft 3apHÄKH H HanoAHeHHH 
UHAHHApa.

HHAHBHAyaAbHbie BnycKHue TpyöonpoBOAbi npaKTHnecKH HeB03- 
MO*HO SbinOAHHTb Ha AßHraTeAe B BHAe npHMblX UHAHHApHneC- 
khx Tp yö . SKcnepHMeHTaAbHbie HccAeAOBaHHH noKa3MBaioT, hto 
H3THÖbI BnyCKHblX TpyÖOnpOBOÄOB OKa3bIBaiOT HeÖOAbUIOe BAHH- 
HHe [3 ]. BÄHHHHe Ha HanoAHeHHe MecTHbix conpoTHBAeHnft (noBo- 
pOT, BHyTpeHHHÖ CBapHOÜ UIOB) 33BHCHT OT HX pacnOAOJKeHHH 
no AAHHe BnycKHoro TpyöonpoBOAa. MeM ÖAHJKe k  OTKpbiTOMy 
KOHiuy TpyöonpoBOAa naxoAHTCH ynacTOK oonpoTHBAeHHH, TeM 
CHAbHee ero  OTpnuaTeAbHoe AeficTBHe.

Pk
ama

Ph c . 3. BÄHHHHe noTepb Ha BXOAe bo 
BnycKHoft TpyöonpoBOA Ha xapaKTep KOAe- 

öaHHft AaBAeHHH y  KAanaHa:
/ — aBX =  1: 2 — a gx  = 0 .8 : 3 — a BX = 0 ,5

Pa3B eTB A eH H an  BnycK H an  CHCTeMa, o öbeA H H H io iu aH  n o  TpH 
UHAHHApa, B KOHCTpyKTHBHOM OTHOUleHHH HM eeT npeH M yiuecTBO  
no  cpaBH eH H io c HHAHBHAyaAbHbiMH T p yöon p oB O A aM H , a npn  
MHHHM3AbHbIX nOTepHX B p33BeTBAeHHH H y  OTKpblTOrO KOHUa 
h n o  K03ij)(})HUHeHTy HanoAHeHHH npaKTH necKH  He y c T y n a e T  ch ctc- 
Me c HHAHiBHAyaAbHbiMH T p yöon p oB O A aM H . M H O ro o ö p a 3 H e  cx eM  
h öÖ Ab iuee hhcao n apaM eTpO B  pa3B eTBAeH H bix B nycK H bix  CHCTeM 
3aTpyA H H ioT  p a c n e ra b ie  h 3KcnepH M eH TaAbH bie HccAeAOBaHHH n o  
B b iöo p y  onTH M aAbH H X BapnaHTOB.
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H a o c h o b c  OAHOM epHoft H eaH H efiH oft m o a c a h  p a 3 p a ö o T a H a  Me- 
TOÄHKa p a c a e T H o ro  HccaeAOBaHHH n o  o n p e a e a e H H io  n ap aM eT p oB  
pa3BeTBJieHHOH CHMMeTpHHHOH BnyCKHOfi CHCTeMH Ha TBH UH- 
flH H Äpa c paBHOM epHbiM  HepeÄOBaHHeM  p a ö o a n x  TaKTOB. V c a o B H e  
CHMMeTpHH Bbi3BaHO Tpe6oB aH H eM  paB H O M epH oro  p a cn p ea ea eH H H  
B 0 3 Ä yi'-in oro  3 a p H a a  n o  uHAHHApaM . M c x o a h m m h  h b a h io tc h  a a h -  
Ha L 0, ÄH aM eTp  d0 o ö m e f i  aacTH  T p y ö o n p o B O A a , AAHHa L i n 
Ä H a M erp  d i  yaacTK O B  pa3BeTBJieHHÖ B n ycK H ofl CHCTeMbi. H a H H a  
yaacTK O B  pa3BeTBAeHHÖ ( o t  KJianaHa ä o  M ecTa  pa3B eTBaeH H H )

Phc. 4. B a H H H H e  a a h h h  o ö m e r o  

y a a c T K a  pa3B eTB JTeH H O ro  B n y c K H O ro  

T p a K T a  (L0) H a  K03(J><j)HUHeHT H a 
n oA H eH H H  n p n  rt=2 iÖ 0  o6/muh:

1 — L j  — 400 MM, dj — 57,5 MM, d0 =
=  93 mm; 2 — L j  — 450 MM, dg =  56 MM, 
da =  98 mm; 3—Lg =  550 mm , dg =  56 mm , 

da =  98 MM

c yaeTO M  K a H a a a  b  r o a o B K e  ÖAOKa h npncoeÄH H eH H H  k  o ö iu e ö  
q a c T H  T p y ö o n p o B Q A a  H e  M O »e T  ßbiTb M eH bine o n p eA eaeH H O ro  
3HaqeHHH MHHHMBAbHOft ÄAHHbl, 3aBHCHIUefi OT KOHCTpyKTHBHblX 
ocoöeH H O C Teö  Ä B H raT ejiH . lü p H  n epeM em eH H H  M ecTa  p a3B eTB ae- 
HHH K OTKpbTTOMy K O IIIiy  pa3BeTBAeH H aH  BnyCKHaH CHCTeMa n p n - 
ÖAHHCaeTCH K CHCTeMe C HHÄHBHAyaÄbHbIMH T p yöon p oB O A aM H . 
n p H  3aÄaH H 0Ö  MHHHMaAbHOÜ ÄAH H e yaaCTKOB pa3BeTBAeHHÖ 
k OTAeAbHbiM HHÄHHÄpaM  pacaeTH b iM  n yT eM  onpefleÄH iOTCH onTH- 
M aAbH bie 3HaqeHHH B cex  Ä p y r n x  n ap aM eT p o B  pa3BCTBAeHHii 
BnycKHOH CHCTeMbi. P e3 yÄ b T a T b i SKcnepHMCHTaabHOH n poß epK H

Vv_________________________

r \
j

/ \j
40 60  SO W Od;,d0MM'

P h c . 5. B ahhhhb Ä H aM eTpa  yaacTK O B 
p a3B eTB A eH H oro  B nycK H O ro T p aK T a  Ha 
K03(})(j)HnHeHT HanoAHeHHH n p n  n  =

= 2 1 0 0  o 6/m u h :

1 — La =  900 MM, da —  90 M M , Lg =  400 m m \

2 —  L 0 =  900 m m ,  d^ =  54 m m , L l =  400 m m ;

3 — La =  900 m m , dg = 6 0  m m , Lg =  400 mm

onbiTHofi pa3BeTBAeHHOH BnycKHofl CHCTeMbi noKa3ajiH npaBHÄb- 
HOCTb paeqeTHOrO MCTOÄa HCCAeAOBaHHH. BAHHHHe Ha KOStjltpH- 
UHeHT r i„  napaM eTpoB pa3BeTBAeHHoft BnycKHofl CHCTeMbi noKa- 
3aHo Ha pnc. 4 h 5. C A eA yeT  oTM eraTb 3iiaaHTe.ibHoe BAHHHHe 
ÄAHHbl h AnaM eTpa o6in,ero yaacTKa pa3BeTBneHHoft BnycKHofl 
CHCTeMbi. B biöopoM  yKa3aHHbix napaM eTpoB m o jk h o  HacTpoHTb 
BnycKHyio CHCTeMy Ha onpeAeAeHHbiö p e *H M  paßoTbi ABHraTeAH.

B c e  ijiaK Topb i, n ep ean cn eH H b ie  B b iine ä a h  HHAHBHAyaAbHbix 
B nycK H U X  Tpyöon poB O A O B , cn paßeAA H B b i h ä a h  pa3B eTBAeH H ofi 
CHCTeMbi. M ecT O  pa3BeTBAeHHH c o 3 A a e T  A on o A iiH T eA b iib ie  n oT ep n . 
C yM eHbineHHeM  K03<})<}>HUHeHTa p a c x o A a  Ha BXOAe b  yaacT O K  pa3 - 
BeTBAeHHH « p  n a A a e T  o ö m n ft  yp oB eH b  HanoAHeHHH, pe>KHM Ha- 
CTpOHKH BnyCKHOft CHCTeMbi CM emaeTCH B C T op oH y MeHbUIHX HHCeA 
OöopOTOB, a KpHBbie H3MeHeHHH K03(J)(j)HUHeHTa T]p CT3H0BHTCH 6 o - 
A e e  n oA o n iM H  (p n c . 6 ) .  ü p aK T H a ecK H  yaacT O K  pa3BeTBAeHHH T p y A -  
HO BbinOAHHTb C K03Cj)(})HUHeHTOM Clp B bl H ie 0,8. ECAH nOTepH B 
pa3BeTBA6HHH HeBeABKH ( a p > 0 , 6 ) ,  t o  b 3 to m  c n y a a e  pa3BeTBAeH - 
Han BnycKH an  CHCTeMa M O »e T  o ö e c n e a n T b  siJxjieKTHBHbift ah h 3 m h - 
HeCKHH H aA ÄyB  H BbICOKHe 3HaaeiIHH T|»> 6AH3KHe K nOK33aTeAHM  
CHCTeMbi C HHÄHBHAyaAbHblMH BnyCKHblMH Tpy6onpO B O Ä3M H .

BaiKHbIM CpaKTOpOM, OnpeAeAHIOHIHM 3(j)C|)eKTHBHOCTb HCnOAb30- 
BaHHH AHHaMHqecKoro HaÄÄyBa, h b J ih io tch  (j)a3bi ra3opacnpeAeAe- 
h hh  h b nepßyio oaepeAb (pa3a KOima BnycKa, o t  npaBHAbHoro Bbi- 
6opa KOTOpOfl 33BHCHT ÄOnOAHHTeAbHaH 3apHÄK3 UHAHHApa. O n -  
THMaAbHoe 3HaqeHHe f y a o u  KOHiia BnycKa ä o a ik h o  ObiTb corAaco- 
BaHO c xapaKTepoM KOAeÖaHHfl b o  BnycKHOfi CHCTeMe, nosTOMy 4>a- 
3a KOHita BnycKa AOA»Ha onpeAeAHTbca Ha ABHraTeAe 6e3 k 3 k h x - 
AHÖO H3MeHeHHÖ BnycKHOfi CHCTeMH.

P h c . 6 . BAHHHHe noTepb b p a 3- 
BeTBAeHHH BnycKHOro TpaKTa Ha 
K03^4>HUHeHT HanOAHeHHH (L o  =
= 9 5 0  m m ; Z - i= 4 5 0  m m ; r f0=

= 9 3  m m ; d t = 5 6  j i u i ) :

t —  a p ^ \ ;  2 —  ap  = 0 ,8 ;  3 —
ap  = 0 ,7 ;  4 —  dp  =  0,6

B b in o A H e H H o e  p a c o e T H o e  H ccA e A O B a H H e  4>a3 r a 3 0 p a c n p e A e A e H H H  

n o K a 3 b iß a e T  u e A e c o o 6 p a 3 H O C T b  y M eH b in eH H H  3 a n a 3 Ä b m a H H H  K O im a  

B n y c K a  A B H r a T e A e ft  HM3, b o  B n y c K H b ix  C H C T eM ax  K O T o p b ix  Ä H H a - 

M H oecK H ft H a A Ä y B  r rp a K T H ie c K H  H e  H cn o A b 3 y e T C H , c  5 6  ä o  5 0 — 4 6 °  

n o ß o p o T a  K O A e im a T o r o  B a A a  n o c A e  h .m .t .  / I a h  B n y c K H b ix  c h c t c m  

C H H Ä H B H A yaA b H b lM H  T p y 6 o n p O B O Ä 3 M H  Ä H 3 M eT p O M  5 4  M M  3 ( })4 )eK - 

TH BH bift Ä H H a M m e c K H Ü  H a A H y B  h  M a K C H M a A b H o e  3 H a q e H H e  k o s i } ) -  

(jiH U H eH Ta  H an oA H eH H H  H a  H O M H H aAbH O M  p e x c H M 1? o ö e c n e H H B a e T  4>a- 

3 a  K O H u a  B n y c x a  6 4 °  n o ß o p o T a  K O A e H a a T o r o  B a a a  n o c a e  h .m .t .

T a K H M  o ö p a 3 0 M ,  p a 3 p a 6 o T a H H a n  M eT O A H K a  p a c a e T H o r o  n c c a e -  

Ä 0B 3H H H  H an oA H eH H H  H eT b ip eX T a K T H b lX  A B H r a T e A e ft  n 0 3 B 0 A H e T  o n -  

p e a e a H T b  o n T H M a a b H b ie  K O H C TpyK TH B H b ie  n a p a M e T p u  B n y c K H b ix  

CHCTCM C H H Ä H B H Ä yaA b H b lM H  T p y ß o n p O B O a a M H  H C H M M eTpH aH b lX  

p a 3 B e T B a e H H b ix  H a  T p n  U H A H H a p a  c  p aB H O M ep H b iM  a e p e a o ß a H H e M  

p a ß o a n x  TaK TO B .

Pe3yabTaTbi pacaerabix HccaeÄOBaHHft noKa3bißaiOT b o 3m o i k - 

HOCTb noBbimeHHH K03<j)(j)HnHeHTa HanoAHeHHH ABHraTeAH 3a caeT 
HcnoAb30BaHHH AHHaMHaecKoro HaAAyßa AO 0 ,9 4 — 0 ,9 7 .

P a 3 B e T B A e H H a n  C H M M eT p H aH an  B n y c K H a n  C H C TeM a o ö e c n e a H B a e T  

S ^x jieK T H B H b lft Ä H H aM H aeC K H ft H a A Ä y B  H BblCOKHÜ K03 (})< )}H H H eH T  H a - 

n oA H eH H H , t .  e. no c b o h m  n o K a 3 a T e a H M  n p a ß a n iK a e T C H  k  CH CTeM e 

C H H Ä H B H A yaA b H b lM H  T p y ß o n p o B O A a M H , eC AH  n O T ep H  B p a 3 B e T -  

B AeH H H  H eB eA H K H  ( O p > 0 , 6 ) .
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Y f lK  6 2 9 .1 1 3 — 1 9 [0 83— 74]

HoMeHKjicnrypa o c h o b h u x  noKaaaTeneM  3KcnnyaTai4MOHHOfi h gagxh o c tm  
aBTOMo6nnbHoro noABMxcHoro c o c T a s a

KaHfl. TexH. H a y K  il. A. ETOPOB, A. r . 3APY6MH, KaHfl. TexH. H a y K  E. A . MHflMKT, KaHfl. TexH. HayK. M. B. KO PO rO flCKM R
KaHfl. TexH. HayK E. M. KPMBEHKO, KaHfl. TexH. HayK E. C . KY3HEL(OB, 

_______________________________ KaHfl. texH. HayK n. JI. H EPBOH OEPOflOB, B. A. HEPHflHKHH_____________________________________________

HAMH, M o c k o b c k h h  aBT03aB0fl h m . JlHxaneBa, YnpflopTpaHc HHH, HayHHO-HccneflOBaTejibCKHfi h h c t h t y t  aBTOMoOn/ibHoro
TpaHcnopTa PC<t>CP

H A y M H O - H C C J lE J I O B A T E J I b C K H E  HHCTHTyTbi h n p e a n p n n -  
THH M HHHCTepCTBa aBTOMOÖHHbHOft npOMblUIJieHHOCTH C C C P ,  

M nH H C TepcTB a aBTOMOÖHJibHoro T p a H cn o p T a  P C < I> C P  h  M uH H CTep- 
c t b 3 aBTOMOÖHJibHoro T p a H cn o p T a  Y C C P  p a 3 p a ö o T a a n  HOMeHKJia- 
T y p y  ocHOBHbix n oK a 3 a T eJ ieö  sK cnayaTau H O H H oft HaaeiKHOCTH aB- 
T O M o6 n jib H o ro  noflB H iK H O ro  c o c T a ß a . O H a  HauiJia n paK TH n ecK oe 
npHM eHeHHe n p n  H ccaeaoB aH H H  h  oneH K e HaaeiKHOCTH ra a e a u ft  
aBTOMOÖHJieCTpOeHHH B OpraHH3aUHHX H npeflnpHHTHHX aBTOMO- 
ÖHJIbHOH npOMblUIJieHHOCTH (3KCnepHMeHTaJIbHO-npOH3BOflCTBeH- 
Hbie aBT0X03HHCTBa; h x  a a ö o p a T o p H H ; on o p H b ie  aB TO TpaH cnopT- 
Hbie npeflnpH H TH H  H ß io p o  HaaeiKHOCTH aBTOMOÖHHbHblX 3 3 B 0 Ä 0 B ), 
b  o n o p H u x  aB TO T paH cnopTH b ix  npeflnpH H TH H X M nH H CTepcTB  aBTO- 
MOÖHJibHOro T p a H cn o p T a  P C O C P  h  y C C P ,  M nH H CTepcTB a aBTo- 
M o 6 n jib H o ro  T p a H cn o p T a  h  iu o c c e im u x  f lo p o r  3 C C P ,  b  op raH H 3 a - 
UHHX f lp y r n x  O T p a ca e ft  (U .H H T A ,  H aynH O -H C caeaQ B aTeabC K H ß  h h - 
CTHTyT pe3HHOBOH npOMblUIJieHHOCTH), B HHCTHTyT3X BbICIUeft UIKO- 
Jlbl ( JleH H H rpaflCKH H  HIIlKeHepHO-CTpOHTCnbHUH HHCTHTyT, M oC - 
KOBCKHÖ aBTOMOÖHJIbHO-flOpOJKHblH HHCTHTyT H Ä P - ) .

H o M e H K jia T y p a  o c h o b h h x  n oK a 3 a T e a e ft  S K cn a y a T a u n o iiH o ft  H a
aeiKHOCTH aB TO M oC n jibH oro  noflSHHCHoro c o c r a ß a  p a 3 p a 6 o T a n a  b 
BHf l e  pyKOBOÄHiiiHX TexH H necKH X M a T ep n a jio B  M nH H CTepcTB a aBTo- 
MOÖHJIbHOH npOMblUIJieHHOCTH B COOTBeTCTBHH C nepeUH eM  n o  3KC- 
n jiyaT a ijH O H H ofl HaaeiKHOCTH cepH ÜH bix aBTOMOÖHaeft, n o a a e iK a -  
IU.HX BHeflpeHHIO B OTpaCJIb f l ] ,
. PyKOBOflum ne TexHmiecKHe M aTepnaabi ycTaHaBJiHBaiOT eaHHyio 
HOMeHKJiaTypy o c h o b h h x  noKa3aTeaeft HaaeiKHOCTH aBTOMOÖnabHO- 
ro  noflBHiKHoro cocTaßa, e ro  arperaTOB, y3JioB h aeTaaeft.

B HHX He paCCMaTpHBaiOTCH ocoöeHHOCTH TepMHHOJIOTHH, npH
MeHeHHH, KOJiHuecTBeHHoro onpeaeaeHHH h HOpMHpoBaHHH noKa3a- 
TeJieft Hajie>KHOCTH Tex H3aeaHft anTOMOÖnnecTpoeiiHH, KOTOpbie 
nofljie iK aT  paccMOTpeHHio b cooTBeTCTByiouiHX M aTepnajiax. n o c j ie  
hx  BbinycKa y T o w n e T cn  nepeneHb o c h o b h h x  (HopMHpyeMbix) no- 
Ka3aTeJieft HaaeiKHOCTH, noaaeiK am H x BKaroqeHino b TexH m ecK yio  
ÄOKyMeHTanHIO 3aBOaOB aBTOMOÖHJIbHOH npOMblUIJieHHOCTH.

B u ö n p a eM u e  H3 o c h o b h h x  HopMiipyeMbie noKa3aTejin HaaeiKHO- 
CTH 3anHCbIBaiOTCH B TeXHH'ICCKyiO ÄOKyMeHTanHIO 3aBOÄOB B CO
OTBeTCTBHH C nOpHÄKOM, yCTaHOBJieHHbIM B MHHHCTepCTBe aBTOMO- 
ÖHJIbHOft npoMbimaeHHOCTH.

P yK O B O flH u in e TexH H u ecK iie  M a T ep n a a b i p accu H T aH u  Ha np.HMe- 
HeHne b  aBTOMOönabHOH npoMbimaeHHOCTH, Ha aBTOMOÖnabHOM 
T p a H cn o p T e  h  b  c m c ik h u x  O T p a ca n x  n p n  coB M ecTH bix  p a 6 o T a x  b  
o ö a a c T H  3KcnayaTauH O H H O H  HaaeiKHOCTH aBTO M O önabH oro  n o- 
ÄBH>KHoro c o c T a ß a , e r o  a rp eraT O B , y 3 a o ß  h  Ä eT a a e ft .

H oM eH KaaTypa o ch ob h h x  noKa3aTeaeft SKcnayaTannoHHoft Ha
aeiKHOCTH HBaneTCH BpeMeHHOH h noflae>KHT yTOHHeHHio no Mepe 
P33BHTHH paÖOT B 3TOH 06aaCTH H OTpaÖOTKH B BHfle CTaHflapTa 
OTpacan.

B pyKOBOflHiuHx TexHHnecKHx M aTepnaaax He paccMaTpHeaiOTCH 
ÄonoaHHTeabHbie h  npoH3BOÄHbie noKa3aTean HaaeiKHOCTH, rapaH- 
THHH3H HapaÖOTKa H CpOKH rapaHTHH, KOTOpbie OTHOCHTCH K HHC- 
a y  rapaHTHHHbix (KOMMepuecKHx) oÖH3aTeabCTB aBT03aBOÄOB h 
33BOÄOB CMeiKHblX npOH3BOflCTB nepefl nOTpeÖHTeaHMH aBTOMOÖH
aeft.

PyKOBOÄHiuHe M aTepnaabi He pacnpocTpaHHiOTcn Ha HOMeHKaa- 
T yp y  o c h o b h h x  noKa3aTeaefl HaaeiKHOCTH aBTOMOÖHaeft noBbiiueH- 
HOH H BbICOKOH HpOXOÄHMOCTH H «neiUHaabHblX aBTOMOßnaeH.

K o ö iu h m  noaoiKeHHHM, Ha ocHOBe k o t o p h x  cocTaßaena h o m ch - 
KaaTypa  o c h o b h h x  noKa3aTeaefi SKcnayaTanHOHHofl HaaeiKHOCTH 
aBTOMofinabHoro noÄBHiKHoro cocTaßa, OTHeceHbi caeflyrom ne.

P eK O M eH fly eM b ie  ocHOBHbie n oK a 3 a T e a n  h h äcik h octh  BbiöpaHb; 
H3 H H caa n o K a 3 a T e a e ft , np iiB eÄ eH H b ix  b  T O C Te 13377— 67, b  TaK- 
* e  cn en H ifm 'iecK H X  n oK a 3 a T e a e ft , H cn oab 3 yeM b ix  b  aBTOM Oonab- 
h o h  npoM bim aeHHOCTH h  Ha aBTOM oßnabHOM T p a H cn o p T e  ( l 1— 6].

H aaeiK H O C T b  o n p eaean eT C H  c n oM o m b io  n o K a 3 a T e a eü  Ä o a ro B e n -  
HOCTH, 6e30TK33H0CTH, peMOHTOnpHrOÄHOCTH H COXpaHHeMOCTH, 
3 a Ä aB aeM b ix  nan o n p e a e a n e M b ix  aan  p e ra a M eH T u p o B a m ib ix  y c a o 
BHH S K cn ayaTau H H , T exH H n ecK o ro  o6cay>KHBaHHH, T e x y m e r o  h  Ka-

nnTaabHoro peMOHTOB, xpaHeHHH h TpaHcnopTHpoBaHHH b co o t- 
BeTCTBHH c  T O C T o m  il337 7— 67.

K o ch o bh h m  noKa3aTeanM aoaroBeuHOCTH oraeceH H  cpeaHHe Ha- 
paöoTKH h p e cyp cu  a o  3aMeHbi h äh  ä o  peMOHTa onpeaeaeHHoro 
BHaa, h ä h  a o  cnncaHUH; raMMa-npoueHTHbie HapaöoTKH h pecypcu .

K ochobhhm  noKa3aTeaHM 6e3OTKa3H0CTH OTHeceHH HapaÖOTKa 
Ha OTK33 aaHHOH rpynnbi, cpeaHHH HapaÖOTKa a o  n epßoro  OTKa3a 
aaHHofi rpynnbi (aonycxaeTCH  k Hcnoab30BaHHio raaBHHM oöpa- 
30m aan  xapaKTepHCTHKH KauecTBa H3r0T0BaeHHH a rp eraTa  h 
y 3 a a ).

K  ochobhhm  n oxa3 aT eaH M  peM O H TonpuroaH O CTH  (s K c n a y a T a u n -  
OHHOH TeXHOaOrHHHOCTH) OTHeceHH nepHOÄHHHOCTb TeXHHHeCKHX 
oöcay iK H B aH H H ; y a e a b iia n  T p yaoeM K oC T b  TexH H uecK H x o öca y iK H - 
b3hhh; y a e a b H a n  TpyaoeM K O C Tb T e K y m n x  peMOHTOB.

K ochobhhm  noK a3aTeaH M  coxpaHHeM OCTH (a a n  ycaoBHfi TpaH- 
CnOpT.HpOBaHHH H XpaHeHHH) OTHeceHbi epeflH H H  cp  OK COXpaHHO- 
CTH !H raM M a-npOUeHTHblH  epO K COXpaHHOCTH.

K ocHOBHOMy TexHHKO-SKOHOMHuecKOMy n o K a 3 a T e a io  HaaescHO- 
c th  O THeceHa ya e a b H a n  c toh m octh  T ex H H 'ie c K o ro  oöcayiKH BaH H H , 
T eK yu iH x  h K anH TaabH H X  peMOHTOB H au y a e a b H a n  CTOHMOCTb T ex - 
H H necK oro  oöcay jK H B aH H H  h T e K yu in x  peMOHTOB 3a 3 a a a H H y io  Ha- 
p a ö o T K y , e c a n  a e T a a b  He n o a ß e p ra a a c b  K an nTaabH O M y peM OHTy 
(n o K a 3 a T e a b  H cn oa b 3 yeT cn  a a n  o n p e a e a e H H n  SKOHOMHuecKOH 3(ji- 
4»eKTHBHOCTH OT nOBblUieHHH HaaeiKHOCTH H3ÄeaHÖ aBTOMOÖHae- 
CTPOeHHH).

n p H B eaeH H b ie  b p yK O B o a n u in x  TexHHnecKHX M a T e p n a a a x  ochob- 
Hbie n oK a 3 a T e a n  S K cn a y a T a n u o H iio ft  H aae>K iiocTH  peK O M eH ayioTcn  
a a n  H cnoab30BaHHH nacTHHHO häh noaH O CTbio n p n :

p a a p a ö o T K e  nepTeHCHO-KOHCrpyKTOpcKOH aoK yM eH T au H H  (TexH H - 
uccKH e TpeöoBaiHHH, 3aaaH H H , ycaoB H H , nepTeiK H , p a c n e T b i);

cpaBH iiTcabH O H  ou eH K e iiaaem H O CTH  n o  p e3 ya b T a T a M  n c c a e a o -  
33HHH B peraaM eH TH pO BaH H blX  ycaoBH H X  KOMneTeHTHbIMH OpraHH- 
3aUHHMH h npeanpHHTHHM H;

HopM HpoBaHHH Haaeu<HocTH  (ro c y a a p c T B e H H b ie  h O TpacaeB b ie  
CTaH aapTb i, c T a n a a p ™  npeanpH H TH ft, p yK O B o a n m n e  M a T ep n a a H  
h t .  n . ) ;

naaH H poßaH H H  TexH naecK H X  oöcay iK H B aH H H , T eK yu iH x  h K an n - 
TaabH b ix  peMOHTOB, p a c x o a o B  3 an acH b ix  u a cT e ft  [ «U o a o iK e H H e  o  
TexHHnecKOM  oöcay iK H B aH H H  (n p o tjin a aK T H K e ) h peM OHTe n oaß H iK - 
H o ro  c o c T a ß a  aBTO M O önabH oro  T p a H c n o p T a », p a cn eT  hopm p a c x o -  
a a  3an acH b ix  n ac T e ft ];

TeXHHKO-SKOHOMHHeCKHX paCHeTaX 3(|)(J)eKTHBH0CTH o t  n oB b im e- 
hhh H a ae iK H O cra  aBTO M O önabH oro  n oaB H iK H oro  c o c T a ß a , e r o  a r p e 
raTOB, y3 ao B , a e T a a e ft .

B  TexHHuecKHe ycaoBHH Ha H3rOTOBaeHHe aBTOMOönabHoro no- 
aßHiKHoro cocTaßa 3anHCHBaeTcn HapaÖOTKa e ro  a o  n epßoro  Kann- 
TaabH oro peMOHTa; b TexHHiecKHe ycaoBHH Ha H3roTOBaeHiie aBH- 
raTean  —  p ecypc asH raTean  a o  n epßoro  KanHTaabHoro peMOHTa.

B  «ü o a o iK e H H e  n  i exHHnecKOM oöcay iK H B aH H H  (npo4>H aaK TH K e) 
h peM OHTe n oaB H i ’ H o ro  c o c T a ß a  aB TO M O önabH oro  T p a H c n o p T a »  
3anHCbiBaioTCH a." -i naaH H poßaH H H  c a e a y io iu H e  n o K a 3 a T e a n  Ha- 
aeiKHOCTH:

HapaÖOTKa aBTOMOÖuan a o  n e p ß o ro  K a n H T a ab H oro  peM OHTa;
H apaÖOTKa aBTOMOÖHan M e iK a y  KanHTaabHbiM H peM OHTaMH;
p e c y p c u  o c h o b h h x  arp e raT O B  aBTOMOÖHan a o  n e p ß o r o  peM OH

Ta h M e iK a y  KanHTaabHbiMH peM OHTaMH;
nepHOaiUIHOCTb H TpyaoeM K O CTb TeXHHneCKHX OÖCayiKHBaHHfl;
ya e a b H a n  TpyaoeM K O CTb T e x y iu n x  peMOHTOB.

U p u  HopMHpoBaHHH pacxoaoB  3anacHbix nacTeft Hcnoab3yiOTCH 
cpeaHHH cyMMapHan HapaÖOTKa aBTOMOönabHoro noaBHiKHoro co- 
CTaBa (a o  cnncaHun), cyMMapHbie p ecyp cu  e ro  arperaTOB h y3aoB; 
cyMMapHbie p ecyp cu  peMOHTHpyeMbix aeTaaeft h cpeaHHe p ecyp cu  
HepeMOHTHpyeMux aeTaaeft a o  nepBoft 3aMeHbi nan M e » a y  3aMe- 
H3MH.

K o a n q ecT B eH H u e  3HaneHHH n oK a 3 a T e a e ft  HaaeiKHOCTH o n p e a e -  
a m o T cn  a a n  cpaB H H TeabH oft oueHKH H a a e iK H o c ™  n o  p e 3 ya b T a - 
TaM  H ccaeaoB aH H ft, KaK cp eaH H e  H3 p n a a  H aÖ aioaeH H ft (H apaÖ O T-
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Ka, p e c y p c ,  TpyAoeM K O CTb , c p o K  coxpaiiH O C TH  h  t . n . ) ;  a a h  H op- 
MHpoßaHHH K aK  rpaHHM Hbie, KaK  ra M M a-n p o u eH T H u e  (H apaöO TK H  
h p e c y p c b i ä o  n e p B o ro  K an H T aA b H oro  peM OHTa h  M e>KÄy K a n n ra A b - 
HblMH peM O H TaM H ) ; CpeAH H e CpOKH COXpaHHOCTH, nepHOAHHHOCTH 
T exH H aecK H x  oöcA y jK H B aH H Ö  3 aA a iO Tca  c o  CAOBaMH «H e  M eH e e »; 
yA eA b H b ie  TpyAoeM KO CTH  T exH im ecK H x  oöc.nyw H ß aH H A  h  T e K ym n x  
peMOHTOB —  c o  CAOBaMH « n e  ö o A e e » .

npHBeAeHHbie b pyKOBOAnmHx TexHHnecKHX M aTepnaAax noKa3a- 
T eA ii naAWKHOCTH AaH bi a h ö o  ä a h  onp eA eA en H H  H apaöO TKH  h pe- 
c yp ca  b k m  no  cneTHHKy npoÖAeHHoro nyTH , a h ö o  no cn em iiK y  
n p op a öo taH H oro  BpeMeHH b h (m o to -h ) .

HoM eHKAaTypa o ch ob h h x  noKa3aTeAefl 3KcnAyaTau,HOHHofi Ha- 
A O K hocth  aBTOMOÖHAbHoro noABHJKHoro cocTaßa, e ro  arperaTOB 
h y3A0B, peMOHTHpyeMbix h HepeMOHTHpyeMbix AeTaAefl npHBeAe- 
Ha cooTBeTCTBeHHO b Ta6a . 1'— 4. 3Ta HOMeHKAaTypa peKOMeH- 
AyeTCH äah  HcnoAb30BaHHH b TexHHHecKoft h yneÖHofl AHTepaType. 

HoM eHKAaTypa o ch ob h h x  noKa3aTeAefl coxpanneMOCTH n oA B H *- 

Horo cocTaßa ä ah  TpaHcnopTHpoßaHHH h xpaHeHHH b roAax:

CpeaHHft CpOK CO XpaH H O CTH ................................................  Tc
raHMa-npoiteuTHUft cpox coxpaHHOCTH 

T  a 6 a h u a 1

' e t

H o M e H K A a T y p a  o c h o b h m x  n o K a 3 a T e j ie f l  H a a e w H o c T H  B B T O M o fiH A b H oro  
noABH iK H oro c o c T a s a

riOKa3aTeab O603HaqeHHe h pa3«epH0CTb

C pejm sa  HapaßoTKa ao nepBoro  xam<-
TaabHOro peMOHTa ......................................

rauMa-nponeHTHaa HapafioTxa ao nepBO-
ro  KannTaabHOro p e u o H T a ............................

CpeaHHa Hapa60Txa Mextay KanHTaabHbiMH
peM O H TaM H  .......................................................................

raMMa-npoueHTHan napaöoTKa MOKay xa-
HHTaabHMMH p e M O H T a M H ..............................

CpeaHHa cyMMapuaa HapaSoTKa (ao cnH- 
CaHHfl) ............................................................

HapaßoTKa Ha OTxas aaHHOfi rp yn nb i. .  . 
nepHOIHHHOCTb TeXHHieCKHX OÖCviyiKH-

BaH H ft........................................................................

yaeabH  aa TpyaoeM xocTb TexHHqecxoro 
oßcayxHBaHHa (npottmaaxTHKH). .  . . . 

yaexbu aa  TpyaoeMKOCTb TeKymHX pe-
MOHTOB ............................................................

yaeabHaa c to h m o c th  TexHHqecxoro o fi- 
cjiymHBaHHa, Texyiunx h xanuraabHUX 
peMOHTOB.........................................................

L i  B TUC. KM 

i j f  B TbIC. KM 

L t  B TUC. KM 

l 2 i  B TUC. KM 

l S B TUC. KM

l„

l

B TUC. KM 

, B TUC. KMT.0

* T b nea. q/Tuc. k m  

* T p  b qea. q/TUc. k m

Cs B p y6 . TUC. KM

T i  b tu c . H

T l f  B TUC. H 

T t  B TUC. H 

T 2f  B TUC. H 

T% B TUC. 1

B «teJI. M/TbIC. H 
T .0  1

t l  b qea. q/Tuc. q
TP  1

C i b pyfi/TUc. h

I l p i M e i i i H i :  1. üaa oueHKH aoaroBeqHOCTH aBTOMoSnaa b ueaoM Hcnoabsy- 
K>Tca TaKme noxasaTeau aoaroBeqHOCTH ero  o ch o b h u x  arperaTOB.

2, CpeaHHJX) Hapafiorxy Ha OTxas aaimoft rpynnu, yaeabHyx) TpyaoeuxocTb tc x h h -  
q ecxoro  oöcayjKHBaHHH, yaeabHyx) TpyaoeM xocTb Texym ux peMOHTOB caeayeT onpeae- 
AHTb y  auTOMoöH.ibüoro noaBHHcnoro cocTaßa  ao  xanuraabHoro peMOHTa h nocae Hero.

3. noxaaaTeab Cs npn HapaöOTxe ao  xanHTaabHoro peMOHTa BaMeHseTca noxa3aTe- 
a eu  CT 0 )T p  — yaeabHoft cTOHMOCTbio TexHvmecxoro oficayXHBaHna h TexyutHX peM oii- 

to b  3a saaaHHyx) HapafioTxy.

T a f i a H u a 2

HoMeHKAaTypa ochobhm x n o K a s a te n e ft  iiaaeiKHocTH arperaTOB h y3AOB

HoM eHKAaTypa o ch ob h h x  noKa3aTeAefl 
coxpaHHeMocTH arperaTOB h y3A0B b roAax:

CpeaHHft cpox coxpaHHOCTH...............

raMMa>npoueHTHUfl cpox coxpaHHOCTH

T  a 6 a  h u a 3

HoMeHKAaTypa o c h o b h m x  noKa33TeAeft HaaexcHOCTH 
peMOHTHpyeMMX AeTaAeft

noxa3aTeab 06o3HaqeHiie h pasuepHOCTb

CpeaHHft p ecyp c  ao 
nepBoro peMOHTa

raMMa-npoueaTHuft 
p ecypc ao n ep 
Boro peMOHTa 

CpeaHHft pecypc 
Meacay peMOHTa
MH .......................

TaMMa-npoueHTHUft 
pecypc  ueixay 
peMOHTaMH .  . .

CpeaHHft cyMuap- 
Huft p ecyp c*  (ao 
cnncaHHfl) . . .

R p  B TUC. KM R l  B
P

TUC. H

R p f  B TUC. KM R l
P t

B TUM.

R M 'P  b TUC. KM R 1
M .p

B TUC.

R M .p  1 B TUC. KM R 1
M. P t

B TUC.

R%p  B TUC. KM D l
SP

B TUC.

*  ÄaaaeTaaeft, HMexnuHX peMOHTHue pa3Mepu saBoaa- 
H3r0T0BHTeaa.

HoM eHKAaTypa o c h o b h h x  noKa3aTeAefl 
coxpaHHeMocTH peMOHTHpyeMux AeTaAefl b roAax:

CpeaHHft cpox coxpaHHOCTH..................................  T%
TaMMa-npoueHTHUft cp o x  coxpam iocTH ■ c j

Il0Ka3aTejib OfioaHaqeHHe h pa3MepH0ctb

CpeaHHft p ecyp c  ao  nepBoro KannTaabHO- 
ro  peMOHTa 

TaMMa- npoueHTHUft p ecyp c  ao nepBoro
xanHTaabHoro peMOHTa...................................

CpeaHHft p ecyp c  Meacay xanuTaabHUMH
peMOHTaMH .....................................................

raMMa-npoueBTHUft pecypc Mejxay xanH- 
TaAbHUMH peMOHTaMH..................................

CpeaHHft cyMMapHuft p ecyp c  ao ciiHcaHHH

HapaSoTxa na OTxas aaHHOft rp yn n u . .  .

yaeabHaa TpyaoeM xocTb TexHHqecxoro 
oCcayiXHBaHHfl (npOfpHaaxTHxa)................

yaeabHaa TpyaoeM xocTb TexyuiHX p e 
MOHTOB ...................................... ........................

yaeabHaa CTonuocTb TexHHqecxoro 06- 
cayjKHBanHa, Texyiunx h xannTaabHux 
peMOHTOB................................................................

t l  p  h m e  m  h «  » :  1. Aaa oueHKH fies  
hh)K) HapafioTxy l gT1 ao  nepBoro  OTxa3a

2. CpeaHioH) HapafioTxy Ha 0Txa3 aaHH 
q ecx o ro  oficayxHBaHHa (npotj!H.1BKTHKy), 
ca ea yeT  onpeaeaaTb y arperaTOB h y3aoB

3. I"IoKa3aTeab C ?  npH HapafiOTxe ao
£

aeM C °  —  yaeabHOft cTOiiMocTbio i
T .  o ,  r p

TeKymHX peMOHTOB sa 3aaaHHyx> H apaöon

R l  B TUC. K M

R f f  B TUC. K M

R l  B TUC. K M

i?2 f B TUC. KM

/?S B TUC . KM

l a  B TUC. K M  
O T

b qea-q/Tuc. km
T .0

t0 b qea-q/THC. km  
T p

C “  B pyö./TUC. KM

OTxaSHOCTH aonycxaeTc 
laHHOft rpynnu.
)ft rpynnu, yaeabHyro 
yaeabHyio TpyaoeM xocT 

ao xanHTaabHoro peMo 
(anHTaabHOro peMOHTa

exHHqecxoro oficayaoiB

y.

y?j B TUC. q 

/?! B TUC. q
lT

i j l  B TUC. q

R l  b tu c .  q
2 t

B TUC. q
£

t a  B TUC. H 
O T

b qeji-q/Tuc. h 

b qeA. m ./tuc. h
T P

B pyö./TUC. H

i HcnoAb30BaTb cpea-

TpyAOeMKOCTb TeXHH- 
b TexyiUHX peMOHTOB 
»Ta h nocae H ero. 
laMeHfleTcsi noxasaTe-

IHHfl (npo4>H<naKTHKH) H

2 — 3325

T a i i H B l 4

HoMeHKAaTypa o c h o b h m x  noKB3aTeAeft HaaewHOCTH 
HepeM ouTBpyeM M X AeTaAeft

IlOKasaTeAb O603HaqeHHe h pasMepHOCTb

CpeAHHft pecypc 
AO 3aMeHU . . . .  

raMMa-nponeHTHbJft 
pecypc ao  3aMeHu

R Hp  B TUC. KM

R h p i  B TWC* KM
Rap B ™c- H 
„1
Rupf B IUC- “

HoM eHKAaTypa o c h o b h h x  noKa3aTeAefl 
coxpaHHeMocTH HepeMOHTHpyeMHX AeTaAefl 

b roA ax :

CpeaHHft cpox coxpaHHOCTH............................... T^P

TaMMa-npoueHTHUft cpox coxpaHHOCTH . . . .  T ^ P

JXnn n paB H A bH oro  n p a K T m e c K o ro  HcnoAb30BaHHH 
npH BeAeH H ofl H O M eH K AaTypu  T p e ö y e T c a  npoß eA eH H e 
ÄOnOAHHTeAbHHX pa3paÖOTOK CHCTeM H  TepMHHOB, 
KpH TepneB  K an H T aA b H oro  peM OHTa, OTKa3a h rp y n n  
0TK330BJ yTOHHeHHÜ KAaCCH({)HKaUHH yCAOBHÜ 3KC- 
n A yaTanH H  aBTOM OÖHAbHoro noABH >KH oro co cT a ß a ; 
CHCTeMH npHBeAeHHa noKa3aTeAeft h b a o k h o c t h ,  no- 
AyueH H bix  ä a h  pa3AHHHHX peaA bH b ix  K a T erop n ft 
SK cnAyaTanH H , k  s th a o h h o h ;  m c to a h k  axcnepH M eH - 
T a A b H oro  onpeÄeÄeH H H  o c h o b h h x  n o x a s a T e A e fl Hä-
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AeJKHOCTHJ CHCTeMbi HOpMHpOBaHHH nOKa3aTeAeft HafleHCHOCTH 
(ßußop HopMHpyeMbix noKa3aTefleä h pa3pa6oTKa MeTOAHKH hx 
HOpMHpOBaHHH); CHCTeMbi KOHTpOAH HOpMHpOB3HHbIX nOK83aTe- 
jieft h t . n.

B ce  9to  noTpe6yeT  HeMajibix 3aTpaT BpeMeHH h ycnjiHÖ op ra - 
HH3aUHH H npeAnpHHTHH, aBTOMOÖHAbHOÖ npOMHUIAeHHOCTH H aB- 
TOMOÖHJibHoro TpaHcnopTa, h t o ö h  c noM om bio HopMHpyeMbix no- 
Ka3aTejieft ynpaBAHTb haAexcHOCTbio, a BMecTe c Heft h KanecTBOM 
H3AejIHH aBTOMOÖHJieCTpOeHHH.
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nPn6op f l J i 5 i  o n p e n e n e H M s i  c k o P o c t m  c i b t o m o 6 m j i s i  c  y w e T O M

n p o M f l e H H O r o  n y T H

A. fl. TAPA CO B, P. C . UBETKOB, HD. A . HEPHOB
fopbKOBCKHH aBT03aB0M

CPEHHH3 cKopocTb HBAHeTCH oähhm  H3 BaiKHbix napaMeTpoB 
oueHKH aBTOMOÖHAH. CnOCOÖHOCTb pa3B'HBaTb B yCAOBHHX 

SKCiyiyaTauHH iBbicoKHe cpeAHHe c k o p o c th  OTAHnaeT HOBbie, ßoAee 
coBepmeHHbie m oacah  aBTOMOÖHAeft o t  CTapbix. C BenuHUHofi 
CpeAHeft CKOPOCTH ABHiKeHHH TeCHO CBH33Ha HpOH3BOAHTeAbHOCTb 
padoT  aBTOTpaHcnopTa, a Taic>Ke BeAHHHHa yAenbHhix hshocob a r 
peraTOB aBTOMOÖHAH, p a cx oA a  TonAHBa h CMa30HHbix MaTepna- 
AOB. 3HaHHe BeAHHHH CpeA'HHX CKOpOCTeft ABHJKeHHH «eOÖXOÄHMO 
npH pa3AHHHbIX HQHblTaHHHX aBTOMOÖHAeH.

npaKTHKa AOpOJKHblX HCnblTaHHH aBTOMOÖHAeH noKa3biBaeT, 
h to  cpeAHHe cKopocTH, onpeAeAeHHbie KaK nacTHoe o t  acachhh  
npoHAeHiHoro nyTH Ha BpeMH ab h jk 0 »h h , t .  e. ck op o cth , cpeAHHe 
no BpeMeHH, 0Ka3UBai0TCH oöm hho BecbMa hh3khmh. Hx BeAHHH
Ha 3HaHHTeAbHO HHJKe CKOpOCTeft, c KOTOpUMH BBTOMOÖHAb npO- 
x o a h t  öoAbmyio ä oa k ) nyTH. HanpHMep, npn oahom  H3 ncnuTa- 
HHÖ aBTOMOÖHAH nOHTH nOCTOH'HHO ÄBBraAHCb CO CKOpOCTbK) 
125 km/h h öoAee, npoxoAH 3a ACiib ok oao  700 k m . OAHaKO cpeA- 
HHH CKopocTb ÄBHJK6HHH He npeBblHlaAa ilOO KM/H.

FIpHHHHa nOAyneHHH CTOAb HH3KHX CKOpOCTeft CBH3aH3 c  OCpeA- 
HeHHeM n o  BpeMeHH H HAAlOCTpHpyeTCH CACAyiOIUHM npHMepOM. 
HonycTHM , hto  h3 700 km  nyTH 670 km  npoüAeHO co CKOpocTbio 
125 km/h h 30 km  —  co CKopocTbio 15 km/h. 3aTpaqeHHoe BpeMH 
öyA eT

670 30

l ^  +  - ^ = 7 ’ 3 6  h ,

a CpeAHHH OKOpOCTb ABHHCSHHfl

_  700 

v°p ~  7 ,3 6
=  9 4 ,9  km/h..

H3 npHBeACHHoro npHMepa bhaho, hto 96% nyTH npoHAeHbi co 
CKOpOCTbK) 125 km /h, HTO 3H3HHTeAbHO BbIHIe 94,9 KM/H. HMeHHO 
3Ta, öonee BbicoxaH CKopocTb, TOHHee, öah3K3h k Hefi, onpeAe- 
AneT ABHHceHHe b ueAOM h nosTOMy AOAJKHa öbiTb yHTeHa b pe- 
3yAbTaTaX HOnblTaHHfi.

yKa3aHHoe pacxo*Äe»He 3acT3BHAo HHJKeHepOB-HcnbiTaTeneft 
BH0CTH B MeTOÄHKy OnpeAeAeHHH epeAHHX CKOpOCTeft ABHIK6HHH 
HeKOTOpbie KOppeKTHBbI, CMblCA KOTOpblX COCTOHT B TOM, HTO 
ynacTKH nyTH c HH3KHMH ckopocthmh abhjkchhh, KaK ne xapaK- 
TepHbie ÄAH ÄBHJKeHHH B UeAOM (OÖ'be3ÄbI, yH3CTKH peMOHTa ÄO- 
por, ropoAa h HaceAeHHbie nyHKTbi c HHTeHCHBHbiM ABHJKeHHeM), 
h cooTBeTCTByiomee hm BpeMH äbh>k6hhh HCKAionaioTCH H3 pac- 
CMOTpeHHH npn noAcneTax BeAHHHHbi cpeAHeft ckopocth. Oäh3K0 
h TaKHM oöpa30M onpeAeAeHHbie cpeAHHe ckopocth OKa3bmaioTCH 
BCe JKe HH3KHMH, KaK H B npHBeAeHHOM np.HMepe, HTO CBH3a«0 
C npHHUHnHaAbHOft HeB03M0HiH0CTbK) yneTa KpaTKOBpeMeHHblXCHH- 
JKeHHH CKOpOCTH ÄBHJKeHHH Ha 3HaHHTeAbHyK) BeAHHHHy. KpOMe 
3Toro, npn TaKOM MeTOAe onpeAeAeHHH epeAHHX CKopocTefi 3Ha- 
HHTeAbHbie OTpe3KH nyTH II BpeMeHH HCKAIOHaiOTCH H3 paCCMOTpe- 
hhh öe3 aoajkhux ocuoB aH H Ü , a b hx Bbiöope AonycKaeTCH CyÖT>- 
eKTHBHbifi noAxoA, KOTOpbift ne MOKeT He CKa3aTbCH Ha pe3yAb- 
TaTax HcnuTaHHÜ. TaK, npn npOBeAeHini KpynHbix AopowHbix hc-

nbnaHHH aBTOMOÖHAeft (aaBOAQKHe, rocyAapcTBeHHbie HCnblTaHHH) 
HeOAHOKp3THO npHXOAHAOCb KOHCTaTIipOBaTb, KaK HO BOAe py- 
KOBOAHTeAH n p oöera  BpeMH n  nyTb ABHHieiiHH mo o ä h h m  nace- 
AeHHbiM nyHKTaM HCKAioHaAHCb («oTceK aAH C b») npH onpeAeAeHHH 
cpeAHeft OKOpOCTH ABHJKeHHH, SL BpeMH H nyTb ABHJKeHHH no Apy- 
THM, ÖOAee KpynHblM HaCeAeHHblM nyHKTaM C HHTeHCHBHbiM ÄBH- 
JKeHHeM HO HCKAIOHaAHCb. BeACHHC 3anHCeft ÄAH OnpeAeAeHHH 
cpeAHeft CKOPOCTH ABHJKeHHH HBAHeTCH HCTOHHHKOM AOnOAHHTeAb- 
HblX OHIHÖOK, T a «  KaK TpeÖyCT 3,HaHHTeAbH0r0 BHHM3H.HH BOÄHTe- 
AH HAH HCHblTaTeAH, nOOKOAbKy HeOÖXOAHMO 4>BKCHpOBaTb noxa- 
33HHH cqeTqHKa nyTH cnHAOMeTpa h  nacoB npn  K a *A o ft  ocTaHOB- 
xe  n  HanaAe ABHJKeHHH.

H 3  H 3 A O *e H H oro  b h ä h o , k h k h m h  HeAOCTaTKaMH o Ö A a A a eT  Me- 
TOA OCpeAHeHHH CKOpOCTH HO BpeMeHH, B TOM IH C A e H KOppeKTH- 
poB aH H u ft. 3H anH TeA bH 0 A yq n iH e  p e a y A b T a T u  m o t a h  ö h  öb iTb no- 
A yqeH b i n p n  ocpeAH eH H H  cko po cth  n o  nyTH .

K a «  H3BecTH0 f l ] ,  cpeAHHM 3HaneHHeM y cp (JiyHKUHH y = f ( x )  
b HHTepBaAe ot  x t a o  x 2 Ha3biBaeTCH OTHOiueHHe

y cp

X i

= ------    f  f(x)dx.
x3 —  x t J

X,

OnpeAejinn cpeAHHe ckopocth KaK cpe^HH« 3HaneHHji 4>YHkuhh
HaHÄ€M:

CpeßHHH .no BpeMeHH CKOpOCTb
T

v Cp t =  —  J  v d t ’

0

a cpeAHHH no nyr.H
o

vcp s =  —  J  v d s ,

rue T  —  BpeMH ABHHceHHH;
T

s  =  J vd t  —  npoftAeH H bift nyTb.
0

H a h  npH BeAeH H O ro npH M epa cpeAHHH n o  BpeMenn CK opocTb 

125 - 5 , 3 6 +  15 . 2 ,0 0
vcn t = ------------------ -̂------------ = 9 4 , 9  KMjH,

cp 5 ,3 6  +  2 ,0 0

qTO co B n a A a eT  c inpHBe^eHUbiM Bbirne P e3y jibTaTO M , a c p e ^ H a fl 
n o  n y m

125 • 670 +  15 • 30
Vcp  s —  0 7Q +  3 0

t . e. ocpeAH eH H e OKopocTH  n o  nyTH  A a e T  ö o A e e  B b icoK ne p e3 yA b - 
TaTbi, neM  ocpeA H eH H e n o  BpeMeHH, h to  cbh33ho c  tcm , h to  np«

=  120 k m /h ,
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ocpeAH eH H H  c k o p o c t h  n o  nyTH  B 0 3 p a c ia e T  « B e c »  
yqacTK O B  nyTH , n p ox o A H M b ix  aBTOMOÖHJieM c  ö oA b - 
UIHMH CKOpOCTHMH, a «B e C »  y lI3CTK0B, npOXOÄHMblX 
C MajIbIMH CKOpOCTHMH, yM eHbH laeTCH.

O TC iO Aa b h a h o , h t o  np aK T H K yeM oe b  H acTO H iuee 
BpeMH npH  IICnblTaHHH aBTOMOÖHAeH IICKAIOHeHHe 
ynaCTKOB n yT Il C M a.lblM H CKOpOCTHMH ÄBHJKeHIlH 
npH  BbIHHCJieHHH C peAH efl CKOpOCTH ABHiKCIIHH 
npnßAH JKaeT M eTOA o n p e A e A e m m  cp eA H e fl c k o p o c t h  
k  M eTO Ay o c p e A iie m iH  ee  n o  ny TH . Tarn iM  oöp a3 0 M , 
HeOÖXOAHMOCTb OcpeAHeHHH CKOpOCTH n o  nyTH , 
a  n e  n o  BpeMeHH BbiABHraeTCH caM Oft npaKTH Koft.

H 3 npH BQ AeH H oro n pH M epa  b h a h o  TaK ace, h to  
ocpeA H C H n e n o  BpeMeHH He no3BO jiH eT p a cx p b iT b  
CKOpOCTHbie B03MOHOIOCTH aBTOMOÖHAH, TaK  KaK OHH 
c ra a jK H B a ioT c n  3a cn eT  Heii3Öe>KHoft b yc jiO BH nx 
iicn b iTaH H fl h  a K c n a ya T a m iH  KpaTK O BpeM eH H ofl e3Abi 
C MaAbIMH CKOpOCTHMH. 3 tH M  HeAOCT3TKOM He OÖAa- 
A a e T  M eTOA ocpeAH eH H H  c k o p o c th  n o  nyTH . _ j,

C K o p o c T b  v Cp t ,  o cpeA H eH H an  n o  BpeMeHH, n p en - 
CTaBJIHeT C o 6 o fl CKOpOCTb B CpeAHeM  B K a * Ä b l f l  
MOMeHT BpeM eHH. C K o p o c T b  v c p t , ocpeA H eH H an  n o  nyTH , n pea - 
CTaBJIHeT COÖOÖ CKOpOCTb B CpeAHeM  B KajKÄOH TOHKe nyTH  {2], 
06e CKOpOCTH HMeiOT OAHHaKOByiO pa3M epHOCTb: km/h, M/ceK
h  n p .

.U a h  onpeA e jieH H H  c k o p o c t h , o cpeA H eH H oft n o  nyTH , KaK b h a h o  
H3 m pH BeAeH H bix (jio p M yn , K p o M e  npoTHKeHHOCTH n yT H  s , n oA -
CHHTbiBaeM oro cneTHHKOM -cnHAOM eTpa, H eoöxoAH M O  3H aTb b en n - 

s
HHHy HHTerpaAa J vds. H n *e  onHCbiBaeTCH pa3paöoTaHHbifl 

o
KO.HCTpyKTOpCKO*3KCnepHMeHTaJIbHbIM lOTAeAOM r OpbKOBCKOTO aB- 
ToaaB O A a  n p iiö o p  a a h  o n p e A e n e H hh  9t o t o  H H Terpana .

B b in oA H eH H oe n p eoöp a 3 0 B a H H e

s T T T
J vds =  J v  ■ vdt =  J v2dt =  k J fd t
o o  o o

nepHOAHoe. r ip n  s to m  3H aqH TenbH o A y n m e  pa3AeAHK)TCH naH Bbic- 
rnan  M O A yA H py iom aH  nacTO Ta (n acT O T a  öneH H ft) h  H ecy m a n . X Ia - 
j ie e  c iirH aA  n o c T y n a e T  H a itjiHAbTp h h ik h h x  nacTO T THna M ,  n a  
B b ixoA e  K O T op o ro  BbiAeaaeTCH  H anpH m eH H e pa3HOCTHOH nacTOTbi, 
3aTeM  Ha T p n rr e p  U lM H TTa, rA e  (fiopi-iHpyioTCH n p flM o yroA b H b ie  
HMnyAbCbi. A a h  corn acoB aH H H  b x o a h o t o  conpoTH BneH H H  T p r a r e -  
p a  LUMHTTa C BbIXOAHbIM COnpOTHBAeHHeM (JjHAbTpa HHJKHHX Ha- 
CTOT Me>KAy HHMH BKJIIÖHeH 3MHTTepHbIÖ nOBTOpHTeAb. FIpHMO- 
y roA b H b ie  HMnyAbCbi c  T p n r r e p a  IÜ M H TTa noAaioTCH  Ha Aen H Ten b  
HaCTOTbl, COCTOHIUHH H3 AeBHTH TpHTTepHblX HHeeK. fle A e H H e  H a- 

c t o tm  Ha 512 BbiöpaHO H3 c o oö p a jK eH H fl ycTOHHHBOft p a ö o T b i 
C T oa m e ro  Ha B b ixoA e  a n e K T p o M ex a H H qe cK o ro  cn eraH K a  3 Ha b h c -  
iu eft c k o p o c th  h  M anoft norpeu iHOCTH n ycK a  h  o c t3 h o b k h  n pn - 
6 o p a . 0 6 m o tk 3  p en e  cqeTHHKa BK m oneH a b  «O A A e iK T op H yio  p en b  
n ocA eA H ero  TpHOAa ycH AH Tenn  m o iu h o c th . 

n o  yK aaaH H O M y Bbirne

n oK a3b iB aeT , h t o  i iH T e r p a n  vds M oxceT 6 b iT b  noACHHTan
o

OÖblKHOBeHHblM CHeTHblM yCTpOflCTBOM, 6CAH yAaCTCH KaKHM-AHÖO 
c n o c o ö o M  n p e o ö p a 3 0 B a T b  C K op ocT b  ABHjKeHHH v  ,b n acT O T y f  n o  
3 a K o n y  t;3 =  k f , r A e  k  —  nocTOHHHbifl K03<j>4>HUHeHT. y«a.3aH- 
H oe n p e o ö p a a o B a H H e  o cym ecTB A n eTC H  ,b onncb ißaeM O M  n p n ö o p e  
c  n oM o m b io  CTpyH H O ro AaTHHKa, H a x o A H m e ro  b  n o c n e A iie e  BpeMH 
BecbM a iin n p oK oe  p a c n p o c T p a n e u H e  b  pa3AHHHbix cn cT eM ax  H3Me- 
peHHH l[3— 8],

O coöen H D C T b io  AaTHHKa iH b a h c t c h  e r o  B p am eH n e, o c ym ecT B jiH e - 
M oe o t  B an a npHBOAa cnH AO M expa. H aTH H ceiiH e CTpyH  o n p e n e -  
AHeTCH CHJiaMH HHepUHH, AeflCTBylOIUHM H Ha CBH33HHbie C HHMH 
H eypaBH O Bem eH H bie rp y3 b i.

HcnoAb3yeMbifl b npnöope AHtJxJiepeHUHanbHbiA cTpyiiHbift AaT- 
HHK —  HeCHMMeTpHHHblfl, B HeM npH yBeAHieHHH H3THIKeHHH OA" 
h o h  erpyubi Ha Ar HaTHHieiiHe BTopoft CTpyHbi yMeHbiuaeiCH Ha 
MeHbinyio neAHHHHy aAT, rAe a<l> —  nocTOHHHbifl K03(j)(j)Hu,H- 
eHT. B onHCbmaeMOM mpHÖope npHHHTo a=0,83. IlpH s t o m  b  a o -  

CTaTOHHO ÖOAbUlHX npeAeAax 'pa3HOCTH3H nacTOTa f  nponopuHO- 
HaAbHa H3MeHeHHio HaTHiKeHHH CTpyH uoA AoöcTBHeM ueHTpoöeK- 
h h x  c h a .  IlocKOAbKy AeHCTByK)in.He Ha HeypaBHOBemeHHbie Maccbi 
npnöopa ueHTpoöeiKHbie c h a m  nponopuHOHaAbHbi KBaApaTy v 2 
CKOpOCTH ’ABHJKeHHH aBTOMOÖHAH, BblXOAHBH HaCTOTa npHOOpa
TaK iK e ö y A e T  n pon op u H O H aA b H a  K B aA p a T y  c k o p o c t h  k f = v 2, h t o  

h  T peöyeTC H .
S AeKTpO H H blfl ÖAOK 1 (CM. pHCyHOK) COeAHHHeTCH CO CTpyflH b l- 

m h AaTHHKaM H 2 n ep e3  a b c  n a p u  öeoK O H TaKTH bix (TpaH C ^ iopM a- 
T o p H b ix ) TOKOc’beMHHKOB, npcACTaB AH io iU H x c o ö o f t  öpoH eB b ie  4<ep- 
p.HTOBbie CepAeHHHKH, COÖpaHHbie c  3 a30p 0M . O A H a  nOAOBHHa 
« a iK A o r o  TpaH C iJ iopM aTopa 3 a K p en A eH a  HenoABHHCHO n a  K o p n y c e  
AaTH H Ka, B T opan  ap am aeTC H  B M ecTe c  p o T o p o M . K a iK A a n  H3 CTpyH 
HBAHeTca n aen oM  MOCTa, c o c T o n m e ro  H3 aKTHBHbix con p oT H B A e
HHH h  BX O AH iuero  b  u en b  o öp a T H O fl c b h 3 h  c ß o e r o  r e H e p a ro p a , 
B KOTOpOM OHa HBAHeTCH p e3 0H aT0p0M . H anpH JKeH H e c  OÄHOft 
A n a roH a A H  MOCTa n oA aeTC H  n a  b x o a  re H e p a T o p a . C  B b ixoA a  re - 
H e p a T o p a  H anpn iK eH H e o ö p a T H o ft  cbh3 .h  moAaeTCH Ha B T op y io  AH a- 
r.oHaAb MOCTa.

B cx eM e  re n e p a T o p o B  n p eA ^ cM O T p en o  AH O AH oe o rp a iim ie H H e  
HM nAHTyAbl C UeAblO  CTaÖHAH3aUHH.

C nn iaA b i c  reHepaTopoB noAaioTCH na TpaHCijjopMaTOp h 3aTeM 
na  ACTeKTop. / [ByxnoAynepHOÄHoe AeTeKTHpoBaHHe no3BOAneT 
OTAeAHTb HanpH>KeHHe BABoe öoA bm efl nacTOTbi, neM OAHonoAy-

2*

v cp  s =  —  r  vds =  —  ^ fd t  =  — -—  snpu6, 
$  J  5  J  s cnud

rAe snpa6 ~  J f d t —  noKa3aHHH cneTHHKa npnöopa ( h x  npnpa- 
o

m eiiH e ) 3a A io ö o ft  npoMeiKyTOK HpeMeHH; 

s = s cnud  —  noKa33HHH cneTHHKa cnHAOMeTpa (npnpa- 
meHHe) 3a t o t  » e  ,npoM e*yTO K BpeMeHH;

k --- nocTOHHHbifl K03<jxj)HHHeHT, onpeAeAHCMbifl
npn TapnpoBKe npnöopa.

TapHpoBOHHbift K03 )̂t|)HUHeHT m o ik h o  onpeAeAHTb HenocpeA- 
CTBeHHO Ha aBTOMOÖHAe np.H ero ÄBH}KeHHH C nOCTOHHHbIMH CKO
pOCTHMH. B s t o m  cnynae v c v t = v cp t . Ilocne onpeAeAeHHH s h 

H Snpa6 3a KaKOH-AHÖO HpOMeiKyTOIK BpeMeHH T H BbIHHCneHHH 
S s npu6

ucp  S - ■Vcp t =  ~^T H3 (JlOpMyAbl vcps =  k onpeAeAneTC H
T  r  s cnad

k  B k m / h.

no HecKOAbKHM 3HaueHHHM k , onpeAeAeH H b iM  b pa3H b ix  3 a e 3 A a x  
c  pa3HbiMH CKOpOCTHMH, BbiÖHpaeTCH c p e A H e e  apH (j)M eTH>iecKoe.

nO CKO AbKy B OÖbHHblX ÄOpOHCHblX yCAOBHHX TpyAH O  Bbl je p -  
* a T b  CTporO nOCTOHHHbie CKOpOCTH ABHIKeHHH 3 a  BCe BpeM H 3a- 
e3A a , C A eA yeT  O TAaTb n peA nou TeH H e c n o c o ö y  onpeAeneH H H  T a p n - 
poBO H H oro K03^)(})HUHeHTa k  n pn  Bpam eHHH Tp3 H cm h cch h  b x o a o -  
CTyio Ha HenoABHJKHOM aBTOMOÖHAe (c BbiBemeHHbiMH K o n e ca - 
m h ).  Eme A yn m n e  p e3 yn b T aT b i M o ry T  öb iTb  n oA yn eH b i b n a ö o p a -  
TopH b ix  ycAOBHHX n pn  Bpam eHHH B an a  n p n ö o p a  h B an a  cn eraH K a  
CnHAOMeTpa OT SAeKTpO ÄBH raTenH  C nOCTOHHHbIMH CKOpOCTHMH.

y  H 3roTO BAeH H oro n p n ö o p a  Ä = 8 0  k m / h. H a n a A b H a n  nacTOTa 
re H e p a ra p o B  6000 zu,. H aH Ö O A bm an  p a c c T p o f lK a  reH ep a T op oB  
4000 zif (+2200-1— 1800). H a n ö o A b m a H  n acTO Ta HMnynbCOB, n o - 
C T yn a iom H X  n a  3 A eK T p oM exa iiH liecKHH cn em u K , 8  U M n /ce K .  H a n -  
ö o A b m a n  H 3M epneM aa C K op ocT b  160 k m / h. nnTa-H ne npH Ö opa —  
OT ÖOpTCeTH aBTOMOÖHAH (12 6 ); HOTpeÖAHeMblH TOK 0,3 BKAIO- 
qeH H e nHTaHHH —  o t  3 a M «a  3a>KHranHH.

n p H Ö op  COCTOHT H3 TpeX  O TAeAbllb lX  ÖAOKOB: CTpyHIIOrO A aT - 
HHKa, 3 A eK T p oH H oro  ÖAOKa, 3 A eK T p oM exa iiH q ecK o ro  eqeTHHKa. 
P a 3 M ep b i h  Bec ö a o k o b  npH BeneH bi b  TaÖAHue.
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Ejiokh PasMepu b m m
Bec
B KZ

CTpyHHblH aaTHHK............................................................
SjieKTpOHHblft ß^OK ........................................................
C ie T H H K ...........................................................................

54X190 
150X125X70 
120x65 x60

0,98
1,10
0,65

CTpyH H blH  AaTHHK H SJieKTpOHHblH ÖjiOK MOHTHpylOTCH y  npaBO ft 
n e p e A n e ft  c t o h k h  K y30B a  (K aÖ H H bi) b b t o m o ö h j ih  n o a  o ö a h u o b o h - 
HblM KapTOHOM HHJKe IUHTK3 npHÖOpOB. CneTHHK CE1M/100 C 
y B e a m e H H o ft  b  1000 p a 3  eM KOCTbio cn eT a  B b w eceH  Ha A H u eß y io  
naHeJib ih h t j o  npH Ö opoB . F Ip n 6 o p  p a ö o T a e T  aB TO M am aecK H , 6 es 
BM em aTejibC TB a b o ä h t c a h  h a h  H cn b iraT eaH , h h k b k h x  opraH O B  yn
paBAeHHH o h  He HMeeT, h t o  cnocoÖCTByeT HCKaroueHHio cayuaft- 
HblX OUIHÖOK.

Ilo rp eu iH O C T H  n p H Ö op a  B03HHKaiOT n p n  H ecTaÖ H AbH O cra uaCTO- 
Tbi r e H e p a T o p o B . Ä a h  yBeAHHeHHH e e  cT aÖ H A b H ocra  npyjKHHbi, 
o cym ecT B A H io m H e  H a n a a b H oe  HaTHJKeHHe CTpyH , h s t o t o b a h io t c h  
H3 M aTepnaA O B  C M aAbIM TeM nep aT ypH b IM  K03(j)4>HUIieHT0M M OAy- 
a h  y n p y ro c T H  (c n a a B b i H 35XM B , H41XT, H 4 3X T ), a KOHCTpyK
UHH C T pyH H oro  AaTH H Ka n p eaycM aT p .H B aeT  n o  b o 3 m o jk h o c th  chm - 
M eTpHHHoe p a c n o A O *e H H e  CTpyH  b CHMMeTpHHHOM p o T o p e  ä b th h -  
Ka. I l o  A H T ep a T yp w u M  aaH H biM  [3 — 8 ] AH (j)4 )epeH UH aAbH bie e rp y H -  
Hbie AaTHHKH O Ö AaaaiO T BecbM a BbICOKOH CTaÖHAbHOCTbK). Ha.n- 
6 o A b m a n  n o rp eu iH oc T b  o t  HecTaÖ H AbH ocTH  re H e p a T o p o B  n a ö a io -  
AaeTCH npH  HH3KHX CKOpOCTHX ABHJKeHHH. n p H  CMemaHHOM ÄBH- 
JKeHHH yA eA bH b ift B ec  M aAM X CKOpOCTeft OKa3bIBaeTCH He3H3HH- 
TeAbHblM , npH  3T0M  CHHJKaeTCH H OÖUiaH n orp eu iH ocT b .

n orp eu iH ocT b  OT HeAHIieäHOCTH CTpyHHblX aaTHHKOB, HaOÖOpOT, 
3H3HHTeAbH3 AHUIb Ha CaMblX BbICOKHX CKOpOCTHX ABHJKeHHH (npH
160 k m / h  a o c T H ra e T  5 % , n p n  100 k m / h  —  M eH ee l i% )  h i io a o jk h -  
TeA bH an  (npnöop 3aB h iu ia eT  n oK a3 aH H H ). 3 T a  n o rp eu iH oc T b  na- 
c th h h o  KOMneHCHpyeTCH 3 a  cn eT  yBeAHHeHHH p a a n y c a  KaneHHH 
K0A6C npH  ÖOAbUIHX CKOpOCTHX, HOCKOAbKy npH 3T0M  OTHOCHTeAb- 
nan c x o p o c T b  B aA a  n p H B o a a  c n n a o M e T p a  CHHJKaeTCH.

n o r p e u iH o c T b  o t  b a h h h h h  Ha H eypaBH O Bem eH H bie r p y 3 u  c h a h  
THJKeCTH, a  T3K>Ke HHepUHOHIIblX CHA npH  aOpOJKHblX KOAeÖaHH- 
h x  aBTOMOÖHAH HHHTOJKHa (M eH e e  c o ra x  aoaefl n p o u e H T a ). 

n o r p e u iH o c T b  o t  H epaB H O M epH oro  Bpam eH H H  rn Ö K o ro  B a a a  npn-

BOaa cnnaoM eTpa MOJKeT ÖbiTb 3HaHHTeAbH0Ü AHUIb npH BecbMa 
ÖOAbIHOH HepaBHOMepHOCTH. TaK, npH HepaBHOMepHOCTH 10% (ch- 
HyconaaAbHOH) norpeuiHocTb npnöopa  c o c th b h t  0,7%, npn He
paBHOMepHOCTH 1---0,007%.

norpeiuHOCTH aaeKTpm ecK oft cxeMbi He B03HH«aioT npn miTa- 
hhh  npnöopa  HanpHJKeiiHeM 8— 14 e.

CyMMapHaH norpeu iHocTb npnöopa  ne npeBUiuaeT norpeum o- 
CTH CHeTHHKa IIpOfiaeHHOrO inyTH aBTOMOÖHAbHoro CnnaoMeTpa, HO 
M OJKeT ÖbiTb 3H3HHTeAbH0 ÖOAbUieft npH ABHJKeHHH C MBAblMH 
CKOpOCTHMH Ha KOpOTKHX ÄHCTaHUHHX. JTa H T3KHX H3MepeHHH 
npnöop He npHroaeH.

n p n ö o p  HonbiTaH npoöeroM  6 Tbic. km  na aBTOMOÖHAe «B oara »  
BO BpeMH TOCyaapCTBeHHblX HCnbIT3HHH AeTKOBblX aBTOMOÖHÄeft H 
noKa3aA Bnoaue yaoBAeTBopHTeabHyio paöoToenoeoÖHoeTb. Onpe- 
aeAeHHbie c ero noMombro BeAHHHHbl cpeaHHx CKopocTeft abh jkc- 
HHH ÖAH3KH K BeAHHHH3M CKOpOCTeft, nOAyHeHHblX HCnblTaTCAHMH 
OÖbIHHbIM CnOCOÖOM AAH 3arOpOÄHOH e3AbI (c  HCKAIOHeHHeM 113 
noacueTOB yuacTKOB ABHJKeHHH c m aahm h ck op octh m h ).

npHMeHeHHe n p n öopa  He HCHepnbiBaeTCH AHHib ocpeaHeHHeM 
ck op o c th  o t  nyTH. Ero mojkho HcnoAb30BaTb TaKJKe ä ah  onpeae- 
AenHH cpeaHeft oöopoTnocT ii ABHraTeAeft h a p y ru x  Mauiim aah  
npeoöpa30BaHHH ck o p o c th  b ee KBaapaT.

JIHTEPATyPA

1. B p o H i H T e f t H  H. H. h C e w e H A H e B  K. A. CinpaBOUHHK 
n o  MaTeMaTHKe. THTTJI, 1955.

2. M o p  0 3  o b  B. H. Oö ocpeAH eH H H  npn  o ö p a ö o T K e  pe3yabTa- 
to b  H3MepeHHft. TpyAbi H A M H . Bbin. 26. 1961.

3. A r e f t K H H  JX. H. G6. «npnöopbi h cp eacT B a aBT0M3TH3a- 
UHH», >1962, Ws 11.

4. n  h b o  b a p o  b K). H., U o a h k o b  10. M . «AßTOMaTHKa h 
TeAeMexaHHKa», 1961, JSTa 4.

5. H o b  h u k  h ü  n . B. «H3MepHTeAbHan TexHHKa», 1961, Ns 4.
6. K o H A p a u i K O B a  T. A. H 3bccthh  By30B . «H pH Ö opocTpoe- 

HJie», 1964, JV° 1.
7. K o H A p a u i K O B a  T. A . H 3b ccth h  By30B. <n p n öop ocT p oe - 

HHe», 1964, AT» 3.
8. U o ä h k o b  IO. M. «npHÖopocTpoemie», 1965, JST» M.

Y A K  629 .113 .014 .52 :629 .113 .012 .3 .001 .5

BiiHsiHMe f ln c6 a n a H ca  Konec h o  m x  K o n e ö a H M q  h  ycnnn5i b  p y n e e o M  

npnboAe aBTOMo6wnsi
K aH fl. TexH . H ayK  B. H. KH O PQ3 , B. B. KO CYXH H , KaHflH flaTbi te x H . H ayK  E. B. KJ1EHHHKOB, H. fl. TIETPOB

HAMH

H T O B b I OnpeAeAHTb BÄHHHHe pa3AHHHbIX BeAHHHH AHCÖaAaHCa 
Ha KOAeöaHHH nepeaHHX KOAec h seAHHHHy ycHAHfi, B03HH- 

KaKJIUHX B ABT3AHX pyneBOrO npHBOÄa aBTOMOÖHAH C KOAeCHOft 
(JlOpMyAOft 4 X 2 , B HAMH 6bIAH npoBeAeHbi HCCAeAOBaHHH aBTO
MOÖHAH, 3arpyjKeHHoro ö h a a h c to m  5,5 t  c pacnpeAeAeHHeM Beca 
no och m  corAacHO HHcrpyioiHH no 3-KcnAyaTauHH. CTynmibi, Top- 
M03Hbie öapaöaHH h KOAeca ö h a h  cöaAaHcnpoBaHbi a o  c o c to h h h h  
öe3pa3AHHHoro paBHOBecHH nyTeM npHBapHBaHHH AonoAHHTeAb- 
Hbix rpy3HKOB k  «epaöouHM noBepxHOCTHM. Bce KOAeca noaönpa- 
JJHCb C MHHHMaAbHMM nO B03M0HCHOCTH pBAHaAbHblM H ÖOKOBbIM 
öneHHeM, paBHNM cooTBeTCTBeHHo a a h  nepeaHero npaßoro KOAe- 
ca 2,3 h 1,35 m m  h ä a h  aeßoro —  2,8 h 2,0 m m . ü o c a c  MOHTaJKa
KOAeCO C HlHHOft B CÖOpe CTaTHneCKH H ÄHHaMHHeCKH ÖaAaHCHpo- 
BaAOCb Ha ÖaAaiHCHpOBOHHOM CT3HKe.

Ä H C öaaaH c noKpbiniKiH, KaMepbi h oöoahoh a c h tu  KOMneHcnpo- 
BaACH ycTaHOBKoft Ha 3aKpaHHy o ö o a a  c t aHaapTHbix öaAaH cnpo- 
BOHHblX rpy3HKOB. B UeAHX COXpaHeHHH AHHaMHHeCKOft ypaBHOBe- 
meHHOCTH rpy3HKH CTaBHAHCb Ha H a p y »H y io  h BHyTpeHHioio 3a- 
KpaHHbi o ö o a a  (pn c. >1, a ) .

HyjKHan a a h  onbiroB BeamHHa ancöaAaHCa Koaec co3aaBaaacb 
ycTaHOBKoft CTanaapTHbix rpy3HK0B Ha 3aKpaHHM oöoaa. HpH 
s to m  AHnaMHnecKaH cöaAaiicHpoBa.HHOCTb K o a e c  npaKTHnecKH ne 
H3MeilHAaCb.

HcnbiTaHHH npoBOAHAHCb npn Tpex no3HU.Hax: 
c  HyaeBHM (MHHHMaabHbiM) ÄHCÖaaaHCOM (K oaeco  b cöope c 

uiHHOfi, CTymmeft h TopM03iibiM ÖapaöaHOM OTÖaaaHCHpoBaHbi 
C T aT m ecK H  ii A H H a M iw eoK H ); (p n c .  1, a ) ;

c o  cp eaH e ft  b ca h h h h oh  a H c ö a a a H c a  10— '12 K r  cm  (p n c . 1, 6  
h a ) ;

c  MaKCHMaabHbiM ÄHOÖaAaHCOM 45— 48 K rc m  (p n c . 1, a n d ) .  
C o ra a cH O  o n b ir y  öaaaH CH poBKH  Ha 3 a B 0 a e  cpeaH H H  B eam H H a  

C T aT H aecK oro  a n c ö a a a H c a  K o a e c a  ypaBHOBeuiHBaeTCH A ß yM H -T p e- 
mh rpy3H K3M H  BecoM  165 a, ycTaH aBAH BaeM biM H  Ha H a p y jK H y io  3 a - 
KpaH H y o ö o a a .  M aK C H M aA b iiaa  BeaH nnna a H cö a A a H ca  HOAyneHa 
aa reöp aH n ecK H M  ra om eH H eM  MaKCHM aAbHbix 3H aieH H ft a n c ö a A a H - 
COB OTAeAbHblX 3 CMeHTOB KOAeCa aBTOMOÖHAH.

KpoM e t o t o ,  n OBeaeHbi onbiTbi npn pa3amHOM pacnpeaeaeHHH 
ÖaAaHCHpOBOHHblX rpy3HKOB (pHC. 1).

B o  BpeMH HcnbiTaHiHÖ c  n oM o m b io  T eH 3 0 M eT p m ecK o ft a n n a p a -  
Typb l H3MepHAHCb K0AeÖ3HHH nepeÄ'HHX K0A6C BO K pyr UIKBOpHeft, 
nepeM eiueH H H  öaaK H  n ep ea H e ft  o ch  b BepTH K aabH oft naooKOCTH 
H aa  npaBbIM KOAeCOM OTHOCHTeAbHo paMbi aBTOMOÖHAH, yCHAHH 
b n oB opoTH b ix  p b in a ra x . O nbiTb i npoBOAHAHCb Ha p o b h om  a c - 
(JiaAbTHpOBaHHOM u io c c e  npH yCTaHOBHBUIHXCH CKOpO*CTHX A BH JK e-
HHH aBTOMOÖHAH 40----100 KM/H Hep63 HHTepB3A 40 KM/H. KaJKÄblft
onb iT  n oB T op n acH  4 p a3 a . H cnbiTaH H H  npoBOAHAHCb n pn  hom h- 
iia a b iio M  h noHiHJKeHHOM aaBaeH H H  B 0 3 a y x a  b u iH H ax nepeaH H X 
K oaec . K o a e c a  3 a a n e ft  o ch  3 b to m o ö h a h  h m ean  u y a e B o ft  A n c ö a -  
a a n c . P e 3 ya b T a T b i HcnbiTaHHft n o  b a h h h h io  a n c ö a a a H c a  Ha K o a e -  
öaHHH K o a e c  BO K pyr u iKBopH eft npH BeaeH b i Ha p n c . 2.

n p n  ycTaH O BKe Ha aBTOMOÖHAb cöaaaH C H poB aH H b ix  Koaec c 
HOM HIiaabllblM  H nOHHJKeHHbIM AaBAeHHeM  B 0 3 a y x a  Pw B UiHHax 
a e ß o e  K o a e c o  3 b to m o ö h a h  K a n i T C H  n paK T im ecK H  öe3  3aM eTH bix 
K oaeöaH H ft. H e3H aH H TeabH bie KoaeöaH H H , B 0 3Ö yjK aaeM b ie  H epoB -
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hocthimh aoporn, HMeioT Öbierpo 3aTyxaiomHft xapaKTep. ripasoe 
KOJieeo aBTOMOÖHAH, CBH3aHHoe uepe3 pyaeßyio Tpaneumo c pyae- 
BbiM npHBOftOM h oöaaaaiomee no3TOMy öoabiueft CBOÖoaoft, c 
yBejiHHeHHeM ckopocth noa aeftCTBHeM HepoBHocTeft aoporn ko- 
aeöaeTCH c  öoabiueft aMnaHTyaoft. C  yBeaiweHHeM CKOpocfH a b u -  
JKeHHH aBTOMOÖHAH aMÜAHTyaa KOAeÖaHHfl B03paCTaeT MOHO- 
TOHHO.

ripn HaAHHHH aHOÖaAaHca HeypaBHOBemeHHocTb Koaec Bbi3bi- 
BaeT nepnoaHHecKHe KoaeöaHHH, npHneM uacTOTa KoaeöaHHft toh- 
ho cootBeTCTByeT nacTOTe B p a m e H H H  Koaec. C yseaHueHHeM cko- 
pocTH aBH*eHHH v  aMinAHTyaa KoaeöaHHH A  pacTeT b Öoabiueft

□
6)

n

6)

n n
$

e)

i

2

t'fi»

* )

P hc. 1. CxeMbi pacnoaoJKeHHH öaaaHCHpoBOHHbix 
rpy3HK0B Ha K oaece b n p ou ecce o t ih to b :

/ —  T H J K e ^ a a  T O M K a  n O K p b i i i iK H ;  2  —  6 a ^ a H C H p 0 B 0 M H b ie  

r p y 3 H K H

CTeneHH Ha npaBOM KOJiece h aocTHraeT MaKCHMyMa Ha c ko po cth  
80 km/h. npu aaabHeflmeM yBeauqeHHH c ko po cth  aMnaHTyaa A  
yMeHbmaeTCH, AOCTiiraeT ueKOToporo MHHHMyMa Ha ckopocth  
90 km/h, a 3aTeM cHOBa peaxo yBeanuHBaeTCH. CaeaoBaTeabHO, 
ynpaBaneMbie Koaeca HcnbuyeMoro aBTOMOÖHAH h m ciot  nepByio 
peatmaHCHyio nacTOTy KoaeöaHHft BOKpyr uiKBopHefi npn cacopocTH 
80 km/h. HaHÖOAbiHHe pa3Maxn KoaeöaHHH Ha aioöoft cko po cth  
HaöaiouaiOTca b t o m  caynae, Koraa THJKeaue to h kh  npaßoro H 
aeBoro Koaec OAHOBpeMenHO nepecexaiOT ropH3öHTaabHyio naoc- 
KocTb h pacnoaaraioTCH apyr oTHOCHTeabHO apyra noa yraoM 180° 
(nepeMemaioTCH b npoTHBO(}>a3e), h MHHHMaabHbie —  «o ra a  t h - 
>Keabie to h k h  no 4>a3e coßnaaaioT.

npn aucöaaaHce no cxeMe puc. 1, 6  h a 3HaueHHH 2 A mllx aebo - 
ro Koaeca aocTHraioT 0,4 h 0,6°, a npaßoro —  0,6 h 1,0°; npn 
AHCöaaaace, H30Öpa>KeHH0M Ha pHC. 1, e u d, cooTBeTCTBeHHo aan 
aeBoro Koaeca —  0,8 h 1,4° h aan npaßoro —  1,0 h 2,1°.

3HaueHHH 2/1 cp npu ancöaaaHce, noayieHHOM no cxeMe 
pnc. 1, 6  h e, aocTHraioT y aeBoro Koaeca 18 h 32', y npaßoro —

28 h 38', a npn «HoöaaaHce, npHBeaeHHOM Ha pnc. 1, g h d, co- 
OTBeTCTBeHHO aaa  aeBoro Koaeca 26 h 40', aaH n p aß o ro  30' h 1°8'. 
BeAHHHHbi i4mai  npcBbimaioT A Cp b 1,5— 2 pa3a.

ripH  ABIUKCIIHH aBTOMOÖHAH C AHCÖaAaHCOM KOAeC 45— 48 K r  CM. 
OTMenaacH CHAbHbift CTyK b m apHHpax p ya eB oro  npHBoaa. CTyK 
nOHBAHACH IHpH 0=65-4-70 KM/H H yCHAHßaACH C yBeAHUeHHeM CKO
POCTH. B 33BHCHMOCTH OT B33HMHOTO nOAOJKeHHH AHCÖaAaHCOB 
n paßoro  u aeB oro  K oaec CTyK b iuapHupax hohbahach Ha öoaee 
BblCOKOft HAH ÖOAee HH3K0H CKOpOCTH ABHJKeHHH aBTOMOÖHAH.

Pe3yabTaTbi H3MepeHHH BepTHKaabHbix nepeMemeHHÜ öaaKH ne- 
peaHefi och OTHOCHTeabHO Kyaoßa H30ÖpajKeHM Ha pnc. 3. O hh 
noKa3biBaiOT, h to  aM naHTyaa KoaeöaHHft öaaKH A ' n epeaH ero  mo- 
CTa OTHOCHTeabHO Ky30Ba b oöm eM  HeBeaHKa h b  mnpoKOM ana- 
na30He cKopocTeft abh jkchhh paBHa 5— 6 m m . B AHana30He ao  
60 k m /h HaöaioaaeTCH ee HHTCHCHBHoe B03pacT3HHe, a 3aTeM OHa 
ocTaeTCH nouTH HeH3MeHH0H. n PH 0 = 8 0  k m /h OTMenaeTCH «e3H a-

HHTeabHoe B03pacTaHHe 2Acp .
C yßeaHHeHHeM ancöaaanca HaöaioaaeTCH He3HaMHTeabHbiÄ 

pocT aMuaHTyabi BepTHKaabHbix KoaeöaHHH öaaKH nepeaH ero 
MOCTa. CHHmeHHe aaßaeHHH B03ayxa b mHHax HecxoabKo c h h - 
JKaeT a M n a u rya y  3t h x  KoaeöaHHH.

IlpH  cöaaaHCHpoßaHHbix Koaecax Ha Bcex cKopocrax aBHJKe
HHH aBTOMOÖHAH KoaeöaHHH öaaKH nepeAHeft OCH HOCHT He3aTy- 
xatoiunft nepHOAHnecKHft xapaKTep c nacTOToft, öaH3xoft k Haero- 
Te coöcTBeHHbix KoaeöaHHft HenoapeccopeHHoft Maccu, paBHoft 
3— 4 KOA/ceK.

MacTOTa KoaeöaHHft ÖaaKH nepeAHeft och  npn cöaaaHCHpoßaH- 
hmx « o a e c a x  c  yBeanneHHeM ck op o c th  pacTeT He3H3HHTeabHO, npH 
HecöaaaHCHpoßaHHbix K oaecax  —  HecKoabKO yBeaHHHBaeTCH 3Ha- 
neHHe A '  och h oanoBpeMeHHo noBbimaeTcn hx nacTOTa.

n p n  öoabm oM  aH oöaaance , HanaHan c o = 6 0  km/h, om ym aeTCH 
yßeaHHeHHe rnyMa h BHÖpauHH b KaÖHHe BOAHTeaa.

Pe3yabTaTbi onbiTOB n o  onpeaeaeHH io H arpyaox P ,  B03HHKaio- 
m nx Ha npaBOM noB oporaoM  pu n are, npn pa3AHHHbix 3HaqeHHHX 
AHCöaaaHca .H30Öpa«<eHbi Ha pnc. 4. H3 rpaijiHKa bhaho, h to  xa
paKTep KpuBbix n oaoöeH  xapaK Tepy xpHBbix Ha pnc. 2.

C yßeaHHeHHeM ancöaaaH ca  Koaec 3HaHHTeabH0 B03pacTai0T 
ycHAHH b a eTaan x  pyaeB oro  ynpaßaeHHH. JUncÖaaaHC 12 k P c m  
npn CKopocTH 80 k m /h noßbimaeT ycnane Ha npaBOM noB oporaoM  
pbinare b 2— 2,5 pa3a no cpaBHeHHio c ycnaneM  npu cöaaaHCHpo- 
BaHHbix K oaecax , a an cöa a an c  45— 48 k P cm  —  b 8 pa3. OnbiTbi 
noKa3aaH, h to  npH öoabmHX 3HaneHHHX «HCÖaaaHca 3aMeTHO 
yxyam aeTCH AHHaMHKa aBTOMOÖHAH.

TaKHM oöpa30M , b pe3yabraT e npoßeaeHHbix ucnbiTaHuft öb iao  
yCTaHOBATHO, HTO HeCÖaaaHCHpOBaHHOCTb K oaec H mHH HBAHeTCH 
h c to h h h k u m  KoaeöaHHft ynpaBAneMbix K oaec aBTOMOÖHAH c y ra o -  
BOH H3CTOTOH, COOTBeTCTBylOmeß yraOBOÖ CKOpOCTH BpameHHH 
Koaec. yBeaiiHCUHe aH cöaaanca  npHBOAHT k nporpeccHBHOMy B03-

P h C. 2. 3aBHCHMOCTb BeAHHHHbi pa3MaXOB Koae
öaHHft ynpaBAneMbix Koaec BOKpyr uiKBopHeft ot 
CKOpOCTH ABHJKeHHH H BeAHHHHbi AHCÖaAaHCa KO-
aec (npu P w = 3,5 kP/cm2)  3btomoÖhah (cnaom- 
HaH ahhhh —  npaooe xoaeco, iuTpHxoBan —  ae- 

Boe):
1 —  M a K C H M a a b H b i i t  A H C ß a a a H C  ( p h c . ,  I ,  d ) :  2  —  ä h c -  
j 5 a a a H c ,  H 3 o 6 p a > K e H H h i f t  H a  p h c .  1 , a ;  3  —  f lH C ö a a a H C ,  
n o K a 3 a i i H i . i f t  H a  p h c .  I ,  6 ;  4 —  A H C Ö a j ia H C ,  n p H B e .a c ie  

H b i j t  H a  p h c .  1. s; 5 HyaeBofl A H c ö a a a H p

2 A ep
MM

— ^

Pw=3,5Kr/CM2

y i r

’ ^

' S /  7

. /
P^ lO K r/C M 7

4P 50 60 70 SO Q0 v km/h

Phc. 3. 3aBHCHMOCTb pa3MaxoB 2A '^p  nepeAHeft ochot ckopocth v 
h BeAHHHHbi ancöaaaHca Koaec:

I  —  H yaeB ofl AHCÖaaaHc; 2 —  AHCöaaaHC, nOKa3aHHbifl Ha pnc. 1, s ;  3 — AHCfia- 
aaHC, H3o6pa>KeHHbi(I Ha pnc. 1, d

pacTaHHio BeAHHHHbi A  ynpaBAneMbix Koaec h HarpyaoK b  aeTa- 
ahx pyaeBoro npHBoaa. KoaeöaHHH Koaec h Harpy30K a öoabmoft 
CTeneHH 3aBHCHT OT CKOPOCTH ABHJKeHHH aBTOMOÖHAH. VBeAHHe- 
HHe CKOPOCTH C 50 ao 100 k m/h  npHBOAHT K pe3KOMy B03paCT3- 
hhkj BeamHHbi A  h Harpy30K b pyaeBOM npHBoae.
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B o jib iu o e  BjIHHHHe Ha KoneöaHHH KOJiec h «a rp y 3 0 K  b AeTaAHX 
p y j ie B o ro  npHBoaa 0Ka3biBaei pacnpeueAeHHe HeypaBHOBemeHHbix

P h c .  4. 3aBHCHM0CTb BejiHHHHbi pa3M axa y c n -  
jihh Ha npaBOM rnoßopoxHOM phinaxe TpaneiiHH 
OT CKOpOCTH ÄBHJKeHHH H BeAHHHHbl ÄHCÖa- 

jia H c a  KOJiec ( p w = 3,5 m l  cm 2)  :
1 —  K o j i e c o  c ß a . - i a j i c i i p o H a i i o ;  2 — ,a i ic f> a .ia H C , n o -  
Ka3aHHbifl Ha pnc. 1, 8; 3 — MaKCHMa.ibHbirt a n c ö a -  

jiaHc (p n c . I, d)

Macc no uiHpHHe o 6o.ua. CMemeHHe ÄHCöajiaaca b HanpaBJieHHH 
o t  ueHTpa noßopoTa (och  niKBopHü) BCJieucTBHe yBejinueuHu 
nneua ueftcTBHH ch jih  npHBOAHT k yBejinueHHio aM njiHTyuu KOJie- 
öaHHÜ « o a e c  h HarpyaoK. n e p eM em era e  rpy3HK0B, coauarom ux 
ÄHo6 ajiaHC, c  BHyTpeHHefl Ha HapyucHyio 3aKpaHHy o ö o u a  yBejiu- 
HHBaeT sa  cueT AHHaMHHeoKoft ueypaBHOBeuieHHOCTH npu CKopo- 
c th  80 KMjn aMinjiHTyuy KOJie6 aHHfl KOJiec HcnbiTyeMoro aBTOMo- 
6hah b 1,5— (1,7 p a 3a.

IlpH Bcex aejiKU H H ax ÄH CÖ ajiaH ca H a jinu u e  u on o jiH H T e jib H o ro  
y n p y r o r o  SAeM eH Ta (p y j ie B o ft  T p a n eu H H ), (p K K cn p y io iu e ro  n o jio -  
* e H H e  in p aB oro  (n p im e n H o ro ) KOJieca, KOJießaHHH nocneunero 
n p eß ocx o Ä H T  n o  aM n jiH T yu e  KO jieöaH H fl j ic b o t o  b  1,5— 2 p a3 a .

H e c 6 ajiaHCHpoBa«HOCTb nepeuHHx KOJiec, ocoöeHHO « a  bhcokhx 
CKOPOCTHX ÄBHJKeHHH, npHBOAHT K nOHBJieHHIO BHÖpaUHH OTUejIb- 
H blX  naCTeft HCUblTyeMOTO aBTOMOÖHAH.
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■li. K h o p o 3 B. H., K  Ji e h h h k o  b  E. B., K o c y x H H  B. B. 
C6. «AßTOMOÖHJiecTpoeHHe». H H H  HaBTonpoM , 1<966, N° 22.

2. <1> O p T y H K  0 B f l .  <I>. «ABTOM o6 HJIbHaH UpOMblHIJieH- 
HOCTb», 1965, Ns 7.

3. L o n g  W . € .  «S A E  Spec. Pu fols», 1965, Ns 260.

Y A K  629 .113.011.66

O npOBMCQHHH flB e p e *  Ky30BQ aBTOMOÖMneH
fl. M . 3A PH M U K M H , K>. M . nOJIEB

r  OpbKOBCKHH aBT03aBOfl

nPOBHCAHHE A ß a p e fi b aBTOMOÖHJie 3aKJiiouaeTCH b tom , 
HTO CTOpOHa Ä B epH , Ha KOTOpoft paCnOAOJKeH 33M 0K, « n y -  

cK a eT ca  (p e m e  nouH H M aeTCsi) n o  O TH ouieHH io k  CTOftne n p oeM a  
K y30B a . T a K o e  HBJieHHe o rp n u aT e jib H O  CKa3biBaeTcn  Ha ÄOJiroBen- 
h o c th  K yao B a . IIp o B H ca H H e  M om eT  ßb iTb y c T p a H e n o  p e r y jw p o B a -  
HHeM (JlHKCaTOpOB Ä B e p e fl Ino BbICOTe, OAHaKO 3T0 B03M0IKH0 a o  
on p eA eJ ieH H oro  n p e n e n a , a n p oB H ca iiH e m ojkct u ep ea  H eK O Topoe 
BpeMH nOHBHTbCH BHOBb. I lO  CylUeCTByiO IUeM y MIieilHIO, npHHH- 
Hoft npoBHcaHHH A ß e p e fl  hb ah ctch  CM em eH H e A B ep n  bhh3 o th och - 
TejibHO 'neTC.Tb b M ec T a x  KpenJieHHH n e ie n b  k A ß e p n  iuoa abA ctbh- 
eM  BepTH KaubH bix H a rp y3 0 K  (o n o A 3 a H H e A B e p n ).  3 t o  bo3mo>kho 
TOAbKO n p u  HeAocTaTOHHOM 3 aTHrHB 3 HHH 6 o a to b  KpenACHHH n e 
TeA b , B HeM M05KH0 y 6 ©AHTbCH Ha npOCTOM SKCnepHMCHTe: 
b CTBopKe A ß e p H o fl neTJiH a p o c B e p A H B a e rc a  TOHHoe oTB epcTH e, 
n p o x o A H m e e  u epe3  c o n p a ra e M b ift  c  n e T iie f l  y c n jiH T e jib , h n p oB e- 
pneTCH K aAH 6 p o M -n p o 6 Koft. H o c n e  n p H A O x e in in  k A B ep n  H a rp y -  
30K, BbI3bIBaiOmHX UpOBHCaHHe, OTBepCTHe BHOBb npOBCpHeTCH 
n p oÖ K ofl, n p n  s tom  e p o x o A i ia H  C T opoH a  KaJiHÖpa Ha n poB H cm efl 
A B ep n  cb o6 oah o  n p o x o A H T  b OTBepcTHe, h to  CBH AeTejibCTByeT 0 6  
OTcyTCTBHH cnoA3aH H H . 3 t o  n o A T B ep m n a eT  T a K » e  t o t  ipaKT, h to  
n poB H caH n e A B ep e fl H iio ru a  in p on cxoA H T  b KOHCTpyKUHnx c n pn - 
BapeHHbiMH neTAHMH. C u en oB aT eA b H O , jipoB H caH H e A ß e p n  n e  hb- 
AHeTCH CAeACTBHeM CM em eHHfl B COCAHHeHHH n eT eA b  C ÄBepblO .

B oA ee  peaAbHa BO3M0>KH0CTb A «$op M au u H  neTeAb n o n  u e ficT - 
BHeM BepTHKaAbHbix Harpy30K, npnueM x a p a «x e p  u e^opM auH fl Ta- 
kob , h to  Bbi3biBaeT mepeKoc ABepn, KOTopbifl BHemHe b TiepByio 
ouepeAb npoHBAHeTCH KaK npoBHcaHne. fleflcTBHTeAbHO, paccMOT- 
pHM oöbiHHo npHMeHHeMyio cxeM y HaBecKH A ßepefl 3 b to m o 6 h a h  
(pn p . l ,  a ) .  n y c T b  Ha .npnoTKpuTyio (h a h  noAHocTbio o T K p b iT y io ), 
ABepb AeßcTByeT Ha inAene d  BepTHKanbvaH narpy3Ka R . B  pe3yAb- 
TaTe cKAaubiBriHHH s t o ü  iHarpy3KH c  BecoM ABepn P ,  Ha «ancA oft 
H3 A ß yx  «en oA B H Ä H b ix  CTBOpoK neTAH, 3aKpenAeHHbix Ha Ky30Be

P  -|- P
(pnc, 1 ,6 ) ,  .noHBAflercH cnAa S = — - — ■, BM3biBaiomaH hstk.I 

neTeAb b BepraKaAbHOM uanpaBAeHHH (oTHocnieAbHo och x — x  b 
ceneHHH B— B ) . BcAeACTBHe peaKUHH o t  cham 5  noAynaeTCH h3th6 
poABHJKiibix CTßopoK (pnc. 1,6  h <?). CeneiiHe neTAH npeACTaBAuep

co öo fl npHMOyroAbHHK c BbicoTofl, iHaMHoro 6onbUieft mnpHHbi 
( h ^ i t ) ,  inosTOMy AeflcTBHeM cpAbi 5  m o jk h o  inpaKTHnecKH npeHe- 
6penb, TaK Kan OHa m o jk c t  Bbi3BaTb cymecTBeHHbie neijiopMauHH 
neiAH  TOAbKO npn oneHb ßoAbm nx 3HaneHHHX c h a h  R..

~ Pa  +  R d
KpoM e c h a u  o ,  Ha neTAH AencTByeT mapa ch a  Q =   ----------.

b
CnAa Q, AeftcTByiomaH Ha h h h ou o io  neTAio (pnc. 1 ,6 ),  H3rn6aeT 
ee OTHOCHTOAbHO OCH y — y. ripH  STOM neTAH CTpeMHTCH 33HHTb no- 
AomeHne, H3o6pameHHOe b  ceneHHH A — A  m xpHxoBofl AHHHefl. Ch- 
Aa Q, B03AeficTByiomaH Ha BepxHioio neTAio, H3TH6aeT ee  b npOTH- 
BonoAoiKHOM HanpaBAeHHH, b  pe3yAbTaTe A sepb  nepeKamHBaeTCH 
H 33HHMaeT HOAOJKeHHe, TiaKa3aH'HOe mTpHX-'nyHKTHpHOft AHHHefl 
Ha pnc. 1, a.

AHaAOTHHHOe HBAeHHe npOHCXOAHT C .HOABHJKHblMH CTBOpKaMH 
neTAH (pnc. l , s )  noA AeflcTBHeM peaKunft o t  c h a  Q.

Bo3HHKaiomHe npn s to m  HainpH*eHHH b neTAnx

W v

Ql 
h ta 

6

6 (P a  +  R d )  l 

b h t2
(1)

ru e  W v —  MOMeHT conpoTH BAeH H H  ceneHHH nOAOTHa neTA H  o th o -  

CHTeAbHO OCH 1/— </.

E c a h  3 th  H anpniKeiiH H  A O C TH m yT n p e u e A a  T exyn ecT H , t o  A B ep b  
n o c A e  c h h th h  H arpy3K H  R  n e B03BpaTHTCH b H c x o n iio e  c o c to h h h c :  
ö y u e T  n p oB H caH n e A B epn .

143 yCAOBHH npOBHCaHHH o >  UmeK MOJK'HO OnpeAeAHTb BeAHHH- 
Hy MaKCHMaAbHa AomycTHMoft BepTHKaAbHOft Harpy3KH Ha ABepb

6 ( P v + P m!ixd ) l
amen — ■■ : L j

b h t  3

■ b h t3

6/
■Pd
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A-A TlpoaHajiH3HpyeM aBJie- 
HHH, B03HHK310IUH6 B KOH- 
U,e XOÄa OTKpHBaHHH. 
JXnn 3Toro paccMOTpHM 
Aßepb aBTOMOÖHjia, koitia 
k «apy*H oft pynxe npn- 
AoixeHa CHJia T  (pnc. 
2, a).

IlOÄ ÄeÜCTBHeM CHJlbl T 
B03HHKaeT ycHJine F, pac- 
TarHBaiomee orpaHHHH- 
TeJIb, H yCHJIHH N\ H N 2, 
n 3 n i6 a io m H e  HenoABHJK- 
Hbie CTBOpKH neTeJib 
(pnc. 1 ,6 ). PeaKUHH ot
CHA N 1 H N 2 BbI3bIBaiOT 
H3TH6 nOÄBHJKHblX CTBO- 
poK neTeJib '(p n c. 1, e ). 
BejiHHHHa CHJibi F  onpe- 
Ä ejiaeTca  H3 ypaBHeHHH 
MOMeHTOB OTHOCHTeJIbHO
och neTeJib

F  =
Td

Phc. 1'. FIpoBHcaHHe ABepen iioa ächctbkom BepTnxaAbHbix narpyaoK: 
a —  cujibi, Ä e f t c T B y i o m H e  b  K O H u e  O T K p b iB a H H H ; 6 —  c x e M a  b b t o m o ö h a h  TA3-24; e —  c x e M a  aB T O M O Ö H Jiefl TA3-53, 
TA3-21; 1 —  A ßepb ; 2 —  noABHXtnaa cTBopKa neTJia; 3 —  nenoABH>KHaa cTBopKa neTAH; 4 — 3aMOK; 5 — Ha-

p y * H a a  p y q x a

Ocb neme/ib

K ax  noKa3ajiH pacieTbi, a a ii HOKOTopbix MOAe-neft OTenecTBeHHux 
h 3apy6e*H U x aBTOMOÖHJiefi BeAHHHHa R m&% KOJieöJieTCH b 33bh- 
CHMOCTH OT XOHCTpyKTHBHblX pa3MepOB B UIHpOKOM AHana30He, HO
bo Bcei: cjiyqaax He npeBUiuaeT 100 kF. npaKTHnecKH sto Toaie 
noÄTBepaiÄaeTca. HanpHMep, na aBTOMOÖHJie TA3-21JI npHJio*e- 
HHe KOHTpOJlbHOH BepTHKajlbHOH ,Harpy3KH B paHOHe 3aM0HH0r0 
Topua ABepn 75 K r  HHKorAa He Bbi3biBaeT mpoBHcaHHH. H3Mepe- 
Hne HainpajKeHHfl b neTJie aBTOMOÖHJiefi TA3-21 JI h TA3-24 noxa- 
3aA0, hto npn mpHAO»eHHH BepTHxajibHOH Harpy3KH J?=)100 kT 
HanpHJxeH'HH b meTAnx aBTOMoÖHJia rA3-21Jl npnÖAHJKaioTCsi x 
npeAejiy Texyqecra (3200 kF/cm2) ,  a na anTOMOÖHjie TA3-24 He 
npeBbimaioT 640 kF Icm2.

Harpy3xn cBbirae 100 kF, xo-
TH H B03M0JKHH, HO MßAOBepO- 
51 TH bl B yCJIOBHHX peajIbHOH
sxcnAyaTauHH 3btomo6hji5i, a
npoBHcaHHe HaÖAiOAaeTCH H acio ,
A a jx e  Ha Tex  xy30Bax, x  AßepHM 
KOTopbix He npnxjiaAb iBajiocb
HHxaxHX BepTHKajibHbix H arpy- 
30x. OTciOÄa HeH3öe>KHo cjie- 
A yeT  BbiBOA —  BepTHxajibHbie 
Harpy3KH na Aßepb He h b j ih i o t -  

CH TJiaBHOH npHHHHOH npoBHca- 
HHH.

E cJ IH  o6paTHTb BHHMaHHe Ha 
aHaJIH3 B03AeHCTBHH BepTHKajib
Hbix Harpy30K Ha neTJia ABepn,
TO MOJKHO 33MeTHTb, HTO BepTH-
KaAbHaa Harpy3Ka iR  mohmt
BbI3BaTb npOBHCaHHe JIHIHb TOJIb- 
ko noTOMy, hto BJieneT 3a coöoh 
nosiBJieHHe r0pH30HTajIbHbIX
chji Q, OTciOÄa coBceM HeTpyA- 
ho npeAnojioxHTb, hto rjiaEHoft 
npHHHHOH npOBHCaHHH MOTyT 
6bITb HMeHHO rOpH30HT3AbHbie 
Harpy3XH Ha Aßepb. TaKHe
Harpy3XH b peajibHHX ycAO- 
BHHX B03HHK3IOT B KOHUe OT
KpbiBaHHH ABepH, B MOMeHT 
BCTynjieHHH b AeficTBHe orpaHH- 
HHTejIH OTKpHBaHHH, noA AeficT- 
BHeM CHJI HHepUHH, a T3K>Ke I\pH 
npHAOJKeHHH yCHJIHH K TOpuy 
ABepn hah x HapyscHofi pynxe.
OcoöeHHO ÖOAbIHOH BeAHHHHH
ohh MoryT AoeraraTb npn pe3*
ROM OTRPWB3BHH ABepH.

BeAHHHHy h HanpaBAe- 
HHe cha \Ni h N 2 onpeAe- 
AHeM CAeAyiouiHM oöp a -
30M.

1. H axoAHM  COCTaBASHOIHHe OT CHAbl F  (pnc. 2 ,6 ):  

p F  (b —  c)
N o  =

F c

b

2. HaXOÄHM COCTaBAHIOIHHe OT CHAbl T  (pnc. 2, ö) : 

T (b  —  c ) . . r  Te
N i  =■ N i  =

3. reOMeTpHHeCKHM CAOJKeHHeM COCT3BAHIOIIIHX HaXOAHM CHAbl 
JV, H N 2, npHHeM CAeAyeT HOMHHTb, HTO H3 ycAOBHH paBHOBeCHH

P hc. 2. OpoBHcaHHe ABepefi noA ä c h c tb h c m  ropH30HTaAbHux Harpy3ox:
a  —  cxeMa cocTaBJiaiomHx c h a  o t  a b B c t b h h  c h a m  T; 6  — onpeACACHHC cociaBAHiomHX ot c h a l i  F ; e —  
onpeAeApHHS c h a w  s — onpeaeAeHne c h a u  b BepxHeft neTAe o t  c h a  T a P; t  — ABepb; 2 — pyiKS 

ABepH; 3 — prpaHHHHTeAb oTKpbipaHHH; 4 pepxHsm neTAH! 5 — hhjkhh» oeTA»
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ABepn npu reoMeTpH^ecKOM cAoaceHHH HywHO öpaTb pearaiHH cha 
F  h N ,  a He caMH 9TH chah.

CHAa N 2 AeficTByeT npHÖAH3HTeAbHo b oähom iHanpaBAeHHH c 
chjioh Q P  o t  seca  ABepn, a cajia N i  —  b npoTHBonojiojKHOM, no- 
3T0My AaiKe npn paBHoft BeAHHHHe h N 2 (npH paonojioHteHHH 
orpaHHHHTejia .nocepejiHHe M e*A y  neuiHMH) H3rnö HHJKHeft n en n  
öyAeT ßojibiue, neM BepxHefi.

E m h  y q e c T b , h to  orpaH H H H TeAb, « a «  npaBHJio, p a c n o jia r a io T  
ÖAHxe k  HH>KHeH e e w e ,  to  CTaHOBHTCH ohcbhähum, hto pacneT 
cjieayeT BecTH hmchho pna Hee. 

B ÖOAbiUHHCTBe KOHCTpyKHHH HapyjKHaH pynxa  p a cn on oK en a  
npHMepHO Ha o ä h o m  ypoBHe c B ep x «e ft neTAefi ( e » 0 ) ,  b sto m  
CAynae

N% =  0; N 2 =  N% = Fc

HanpsoKeHHü o t  chah  T b hoaothc neTJiH öyAyr 

N 2l 6 F e l  6  Tdcl
w v h P

6
b h P  r b h t2 ’

n i e  l  —  nAeno chah  N 2 (p n c .  2 , a).
HanpHJKeHHa o t  Beca ABepn, AeftcTRyioiuHe Ha hhjkhioio neTjiio 

b oähom HampaBÄeHHH c  o m, ßyAyT H3 4>opMyAH ( 1 ) npn R = 0

6 Pal 
° p  ~  b h P  •

O ö m u e  HanpsDKeHHH b HHSKHeft neTÄe

: (3 )

ycÄOBHe npoBHcaHHH b 3tom  CAynae npHMeT b h a

®bi +  6 p  >  ° m tK ‘

XIoACTaBAHH b (JjopMyAy (3 ) bmccto a  3iianenHe ameK, mojkho 
onpeAeAHTb KpHTHnecKoe 3HaneHue yciiAHH T , npa npeBbiuieHHH 
KOToporo ßyAeT HaÖAiOAaTbcn npoBncaHHe Asepu:

T =1 max

(4)

CpaBHHBan BHpaiKeHHH (2 ) h (4 ),  noAynHM cAeAyioni.ee cootho- 
rneHHe:

de

■^max c

3to  BbipaJKßHHe onciib HarAHAHO HAArocTpapyeT, noneMy ropu- 
30HTaAbHbie Harpy3KH HBAHIOTCH TAaBHOft npHHHHOH npoBHcaHHH

ABepH. ZleÖCTBHTeAbHO, COOTHOUieHHe -----  <  1 , TaK KaK BeAHHH-
c 

b
Ha r  OnpeAeAHeTCH toaiuhhoh ABepn, a c  « s  —  (onTHMaAbHuft

BapnaiiT: np H  M eH bUinx 3H3höhhhx c  neperpy»aeTCH BepxiiH H  neT- 
ah ); pa3 M ep  b , o n p e A e A n e M w ä  bhcotoö A B ep n , BbiönpaeTCH  mhkch- 
MSAbHbiM aah yMeHbUieHHH Harpy30K Q  Ha neTAH, noaTOMy c ^ r ,  
a CACAOBaTeAbHO,

Äma x ^ 7 maI.

PacneTbi OTAeAbHblX KOHCTpyKHHH .HOKa3aAH, HTO HaBOCKy ÄBe- 
peft MOJKHO CHHTaTb yAOBAeTBOpHTeAbHOH, HMeH B BHAy OnaCHOCTb 
npoBHcaHHH, ec ah b pacneTe bo3HHK3K)ihhx cha npHHHTo T  max ^  
^ 5 0  kT. 3 to  noATBepAHAOCb h npn H3MepeHHH HanpniKeHHH 
b neTAHX.

H a ocHOBaHHH npoBeÄeHHoro aHaAH3a yAaAOCb ycTpaHHTb npo- 
BHcaHHe ABepeft aBTOMOÖHAH TA3-21 3a cneT yBeAHneHHH toaiuh- 
Hbi noAOTHa nerAH.

npH KOHCTpyHpoBaHHH HaBecoK ABepeft aah  yMeHbUieHHH onac- 
hocth npoBHcaHHH ABepeft u,eAecoo6pa3HO npHHHMaTb CAeAyioiHHe 
M epbi:

1. PaccTOHHHe OT OCH OrpaHHHHTeAH ÄO OCH neTeAb 6paTb B03- 
MOJKHO ÖOAbUIHM npH 3aAaHH0Ö TOAIHHHe ABepH.

2. H36eraTb no bo3MO*hocth npHMeHeHHH neTeAb, n0Ka3aHHbix 
Ha puc. 1, e, HMeioiHHx ßoAbiuoe inAeno H3rn6a h, KaK CAeACTBHe, 
ÖOAbmyiO MeT3AA0eMK0CTb.

3. HcnoAb30BaTb aah neTeAb ÄBepefi ctaah c bhcokhmh MexaHH- 
HeCKHMH nOK33aTeAHMH.

4. PacnoAaraTb orpaHHHHTeAH OTKpblBaHHH AsepeS npHÖAH3H- 
TeAbHo nocepeAHHe M e*Ay neTAHMH (aBTOMoÖHAb PA3-24). H a  
nepeAHHX ABepnx AerKOBbix aBTOMOÖHAeft h äah  rpy30Bbix aBTO- 
MOÖHAefl 3T0, KaK npaBHAO, He BbI3bIBaeT HHK3KHX 33TpyAHeHHH; 
äah  3aAHHx ABepeii AerKOBbix aBTOMOÖHAeft 3to He BcerAa bo3- 
mojkho, OAHaKO aah  33AHHX ABepeft mpoBHcaHHe MeHee BepoHTHO 
B CBH3H C MeHbUIHMH pa3MepaMH H BeCOM ABepH H MOHblUHM paC- 
CTOHHHeM ot ueHTpa THHcecTH ABepn ao  och neTeAb (3a cneT Ha- 
ahhhh Bbipe3a noA ap «y  3aAHero Koneca).

5. ä a h  yMeHbUieHHH HHepuHOHHbix Harpy30K Ha neTAH npn pe3- 
KOM OTKpblBaHHH ABepH CAeAyeT OTÄ3Tb npeAnOHT6HHe ÖycjiepiIbIM 
yCTpoftCTBaM OrpaiHHHHTeAeft C 3HaHHTeAbHWM paÖOHHM XOÄOM H 
AHHeftHOÜ xapaKTepHCTHKoft.

y f l K  62 9 .1 1 8 .6 :6 2 — 585 .15 .001 .24

K B o n p o c y  o n p e A e n e H M q  p a ö o T b i c m /i TpeH w q b  u ia p H H p a x  

npM BOAHbix L ieneü  m o t o  a h  kh  o b

B. n. BAPAH9MK
HmeBCKHH MaUJMHOCTpOHTeAbHblH 3 a o o f

P  A B O T A  cha TpeHHH b uiapHHpax npHBOAHbix ueneft HBAHeTCH 
*  OÄHOft H3 BaHCHeftmHX BeAHHHH, OT KOTOpblX 33BHCHT H3HOC 
uenn [1, 2] h KOTOpbie H cnoAb3yiOTCH npH pacneTax ueneft Ha H3- 
HococToftKOCTb. OnpeAeAHTb 3Ty BeAHHHHy HeTpyAHO, ecAH uenb 
paÖOTaeT Ha hoctohhhom Harpy30HHOM h ckopocthom pexHMe. 
OAHaxo npHBOAHbie uenn motouhkaob paÖOTaiOT npn nepeMeHHbix 
Harpy3Kax h ckopocthx, h to  3aTpyAHneT OnpeAeAeHHe paÖOTbl cha 
TpeHHH B HX UiapHHpax.

YAeAbHan paÖOTa cha TpeHHH b uiapHHpax motouhkaob uenn

A m p  =  /  2  P l^ m p l  > (1 )

TAe S m p i  —  nyTb TpeHHH b uiapHHpax npn cpeAHeM yAeAbHOM 
AaBAeHHH H K03(j)$HUHeHTe TpeHHH f  (BeAHHHHy KO-
s^^HUHeHTa TpeHHH moikho BbiÖHpaTb b npeAeAax 
0,07— 0,15).

E c a h  BeAHHHHy p t  Bbipa3HTb b aoahx o t  MaKCHMaAbHoro 3Ha- 
HeHHH c p e A H e ro  yAeAbH O TO  AaBAeHHH />m ax , K o r o p o e  a e ftcT B yeT  b

uiapHHpax npn M a KC HM a A b H OM KpyTHiueM MOMeHT e ABHrareAH Ha 
nepBoft nepeuane b KopoÖKe nepeAan, a S m P i Bbipa3HTb b aoahx 
o t  o ö me r o nyTH TpeHHH S m p 3a npoöer motouhka3, t o  Bbipa*e- 
HHe (1) MOJKHO npeACTaBHTb B BHAe

A m p  =  f k p  P max S m p , ( 2 )

TAe kp —  K03cj)t))HUHeHT, 3aBHCHUIHft OT ÄAHTeAbHOCTH AeÖCTBHH 
Harpy30K 3a npoöer motouhka3, KOTopbifi äah ueneft 
nepeAHHX nepeAan motouhkaob paBeH 0,29, äah ueneft 
3auHHx nepeuan 0,256 [3]. 

nyTb TpeHHH UiapHHpOB 3a BpeMH T

S m p ^ V c p T ,  

rAe V cp  —  CpeAHHH CKopocTb CKpAbXCßBHH TpyiUHXCH nOBepXHO- 
deft uiapHHpoB.
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CorjiacHO paöoTe [1]

2tc d  ( 7 + 1 )

m3etz 2 V ’ (3)

rue d, m33, t, i, z2 —  COOTBeTCTBeHHO AHaMeTp Bajimca, hhcao 
3BeHbeB, iu ar nenn, nepeuaTOHHoe otho- 
rneHHe h hhcao 3y6beB BeuoMoft 3Be3Aou- 
k h ;

V —  epeAHHH CKopocTb UeUH.
HaflAeM 3aB«CHMOCTb nyTH TpeHHH b m apH npax o t  npoöera mo- 

TOUHKJia. ä a h  SToro noACTaBHM 3HaneHHe v ep b BupajKeHHe (3) 
h, yHHTbiBaa, h to  v T = S i f ,  HaflAeM

O 2 » d ( f  +  l )  

m p ~  m  t z
(4)

HcnoJib3yH (JiopMyjiy (7 ), a ah  uenu nepeAHefl nepeuanH m o to - 
UHKJia nojiynHM

k„- V
3UjS m  •— S n

%V1

k y i

max 1

v max 2
(8)

ynHTblBaH, HTO

ü max 1 02

R kv max 2

nojiynnM oö m y io  3aBHCHMOCTb äah  onpeAeneHHH nyTH TpeHHH 
m a p H n p a x  neneft 3a n p oöer MOTOUHKJia

n  2 n d ( i - \ - l )  k v l  R 02 n

maa tz o R k

rAe Su, —  npoöer nenn no 3Be3A0HKaM.
Ilp o ö e r  no 3Be3AOHKaM S m  nenn 3aAHeft nepeAanu CBH3aH c 

npoöeroM MOTOUHKJia 5  nepe3 OTHOUieHHe paAHyca AeJiHTe.ibHOÖ 
OKpyjKHOCTH Rü22 BeAOMofl 3Be3AOH«H k  paAHycy KaneHHH Koneca 
R k cjieAyromefl 3aBHCHMOCTbio:

5 «2  =  S - ^ .  ( 5 )
*<K

n p o ö e r  no SBesAO^KaM 5m  nenn nepe^Hefi nepeaann m otouhk- 
Jia 33BHCHT o t  OTHomeHHH cpeAHHX CKOpocTefi ÄBH^eHHa ueneä 
nepe^Hefi h 3aÄHen nepe^an.

CpeAHioio CKopocTb ueirn MOTOUHKJia mohcho onpeAe^HTb H3 
cJieayiomeH $opMyjibi:

v  =  '2 l v f lv l , (6)

rAe Vi h a „ i  —  cxopocTb h  oTHocHTejibHoe BpeMH paöoTu Ha 
AaHHOÜ CKOpOCTH.

Ecah BeAHHHHy Vi Bbipa3HTb b ä o a h x  o t  MaKCHMaAbHoft ck op o 
c th  nenn 'Umax h noACTaBHTb b (j)opMyAy (6 ) ,  nocAe npeööpa30Ba- 
HHÜ noAynHM

v  =  kv ^max, (7)

Tfffi k v —  K03(J)(J)HUHeHT, 3aBHCHIUHft OT BpeMeHH paÖOTbl Ha CKO- 
pocTH X . ä a h  n e n e ft  nepeAH H X  n e p e fla n  £ „ i= 0 , 4 1 5 ,  ä a h  
n e n e f l  3aA H H x  n ep eu a n  k v2= 0,466.

TAe O m an , Omai2 —  COOTBeTCTBeHHO MaKCHMaAbHbie CKOpOCTH 
neneft nepeAHefl h 3aAHeft nepeuan;

R o2 ---  paAHyC AeAHTeAbHOft OKpylKHOCTH BeAOMOft
3Be3A0HKH;

iK —  oöm ee  nepeuaTonHoe hhcao o t  Koneca k  Be- 
äom oh  3Be3AOHKe Ha Bbicuieft nepeuane b 
KopoÖKe.

Äah neneft 3aAHHX nepeAan iK =  1 > 

HceHHe (9) npHMeT bha:

2 n d ( i - { - 1)
S m p  — '

k m

R q2

Rk

=  1. nosTOMy Bupa-

S. (10)
m3e tz 2

TaKHM oöpa30M, ncnoAb3ya BbipaJKeuHe (2 ), (9 ) h (10), m ojkho 
onpeneAHTb yAeAbHyio paöoTy ch a  TpeHHH b mapHnpax neneft, h to  
HeoöxoAHMO npn pacneTax hx Ha H3H0C0CT0ftK0CTb.
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TennoBOM p a c s e T  TOpM03a o bto m oö m usi no KpMTepManbHOMy ypaBHCHMio
KaHfl. T e xH . HayK H. <t>. KO PEH H YK  

MBTy hm. B ayM aH a

B H A C T O H Iä E E  BpeMH HeT MeTOAa onpefleAeHHH c AocTaTOHnoft 
TOHHOCTbio TeM nepaTypbi TpyinnxcH  noBepxHOCTeft aBTOMo- 

ÖHAbHoro T0pM03a. Cyu iecTByio inH e aHaAHTHHecKHe MeTOAbi Tenuo- 
Boro paoneTa (1 h 2], a TaKiKe MeroAbi, pa3paÖ0TaHHbie Ha ocHOBe 
3KcnepHMeHTaAbHbix AaHHux [3 h 4], nacTO He M oryT uaTb HaueiK- 
Hbix pe3yAbTaTOB. MeTOAbi, C03AaHHbie Ha öa3e onbiTHbix uaHHbix, 
AaiOT yflOBAeTBOpHTeAbHbie pe3yAbTaTbI TOAbKO ÄAH yCAOBHft, 
OHeHb ÖAH3KHX K TeM, npH KOTOpUX OHH ÖblAH nOAyHeHU. AHaAH- 
THHecKHe MeTOAbi He M oryT AaTb npneM AeM oro pemeHHH b CBH3H 
C HeH3ÖeiKHbIMH HCKHIKeHHHMH CyiflHOCTH HBAeHHH npH BBeAeHHH 
MHOrOHHCAeHHblX AOnyiAeHHÜ, BAHHHHe KOTOpblX Ha TOHHOCTb paC- 
neTa TpyAHO npeABHAeTb. nosTO M y b HacTOHinee BpeMH MHorne 
HccAeAOBaTeAH (5, 6, 7] npn pa3paöoTK e peKOMeHAannft no TenAo- 
BOMy pacn eTy  top m o3 h u x  ycTpoftcTB oöpaTHAHCb k  MeTOAy o ö o ö - 
ineHHbix nepeM eHHux (8— 10], KOTOpuft no3BOAaeT nyTeM aHaAH3a 
MaTeMaTHHecKoro onncaHHH HBAeHHH oÖHapyiKHTb H anöoAee Bam- 
Hbie h xapaKTepHbie e ro  KpHTepHH (öe3pa3M epH ue KOMnAeKCbi Be- 
AHHHH) H CHMnAeKCbl (OTHOUieHHH OAHOHMeHHblX 4>H3HHeCKHX Be- 
AHHHH). CHHTe3 KpHTepHeB H CHMnAeKCOB C AaHHblMH SKcnepHMeH- 
TaAbHOrO HCCÄeÄOBaHHH HBAeHHH AaeT B03MOJKHOCTb nOAyHHTb 
oöoöineHHbie (KpHTepHaAbHue) ypaBHeHHH, cnpaBeAAHBbie aah  
Bceft rp y n n u  noAOÖHbix HBAeHHft.

CyuiecTByioinHe peKOMeiiAauiiH no TenAOBOMy pacneTy aBTOMO
ÖHAbHbix T0pM030B, pa3paöoTaHHue Ha öa3e MeTOAa oöoöineH- 
h h x  nepeMeHHbix, HMeiOT HenocTaTKH. TaK, b paöoTe [6] OTcyTCT- 
ByeT BeAHHHHa, onpeneAHiouiaH 3HeproHarpyiKeHHOCTb TopM03a

B npouecce TOpMO*eHHH. TaKOft BeAHHHHOH B COBOKynHOCTH c Bpe- 
MeHeM TOpMOlKeHHH MOJKeT ÖbiTb HAH 3H3HeHHe yAeAbH oro TenAO- 
Boro noTOKa, npoxoA H inero nepe3 TpyuiHecH noßepxHOCTH t o p m o - 
3a, HAH BeAHHHHa CpeflHeTO TOpM03HOrO MOMeHTa. OäHO TOAbKO 
BpeMH TOpMOJKeHHH He MOJKeT nOAHOCTbK) OnpefleAHTb SHeprOHa- 
rpy*eHHOCTb TopM03a npn pa3AHHHOM HarpyiKeHHH 3b to m o ö h ah  h 
TeM ÖOAee T0pM030B aBTOMOÖHAeft pa3AHHHbIX MapOK. B peKOMeH- 
AaUHH {7] HeT 3Toro HeAOCTaTKa, ho  OHa pa3paÖ0TaHa a a h  o co öm x  
ycAOBHH SKcnAyaTanHH aBTOMOÖHAeft h o ee  oö uih o cth  c y a u n  
TpyAHO. K poM e to to , o ö e  peKOMeHAannn He no3BOAHiOT onpeAe- 
AHTb TeM nepaTypy Ha TpyinnxcH noßepxHOCTHX TopM030B npn no- 
BTOpHO-KpaTKOBpeMeHHOM peHCHMe HX HarpyiKeHHH, B KOTOpOM 
Haine Bcero p a öo ra ioT  aBTOMOÖHAbHbie TopM03a.

U eA b io  HCCÄeÄOBaHHH TennoBoro pe>KHMa HeKOTopux KOAecHbix 
k o a o ä o h h h x  T0pM030B OTeHecTBeHHux aBTOMOÖHAeft c npHBAene- 
HHeM MeTOÄOB TeOpHH nOAOÖHH HBHAaCb pa3paÖOTKa HOBUX peKO- 
MeHAannft no h x  TenAOBOMy pacneTy.

ÄH aAH 3 M a T e M a ra n e c K o ro  onncaH H H  n p o u e c c a  Ten A ooÖ M eH a  aB- 
TOMOÖHAbHoro Top M 0 3 a  c  O K p yu ia io in e ft  c p e A o ft  n p n  noBTopHO- 
KpaTKOBpeMeHHOM pejK H M e e r o  H arpy iK eH H H  n oK a3 b iß aeT , h to  äah  
S T o ro  n p o u e c c a  H a n ö o A e e  xapaK TepH biM H  h cym ecTBeH H biM H  hbah- 
k jtch : i

T eM nep aT ypH b ift KOMnueKC

h

t y q d l l e  '

3— 3325
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KOMnjieKC TOMOXpOHHOCTH (KpHTepHH C>ypbe) 

a e  *u,

&
'■ F 0.6',

c a )
KOMIIJieKC rHflpOMCXaHHqeCKOrO nOÄOÖHH (KpHTepHH PeHHOJIbÄ-

vd
= R e ;

pOKHMHbie CHMnjieKCbl

Im

x „

H L X

T A e ö  n  =  T n — T 0 ■ pa3HocTb MejKAy TeMnepaTypon TpymencH 
noßepxHOCTH TopM03a T n h TeMnepaTypoft 
oKpyjuaiotuero B03Ayxa T 0; 

i|) —  K034>4>nu,HeHT pacnpeAeAeHHH TeiwioBoro no- 
TOKa, noKa3biBaiomHH, KaKan äoah oöm ero 
TenAOBoro noTOKa o tboa iitch  TopM03HbiM 6a- 
paöaHOM;

q  —  yAeAbHbift TenAOBOfi noTOK, reHepHpyeMbift 
Ha TpymnxcH noßepxHocTHX npa TopMOJKe- 
hhh;

Xg h ag —  K03^)(J)HUHeHTbi TenAonpoBOAHOCTH h TeMnepa- 
TyponpoBOAHOCTH MaTepnaAa öapaöaHa;

T«  —  BpeMH HHKAa, T. e. BpeMH M e>KÄy ÄByM H c x o ä - 
CTBeHHbiMH MOMeHTaMH AByx nOCAeAOBaTeAb- 
H blX  TOpMOJKeHHÖ; 

d  —  Ä n a M eT p  noßepxHOCTH TpeHHH ö a p a ö a H a ;
V —  CKOpOCTb CKOAb>KeHHH nO BepX H O C TH  TpeHHH

ö a p a ö a H a  k o a o a k h  nepeA TopMOJKeHHeM;
V  —  K03(}>(})HUHeHT KHHeM 3THHeCK0fl BH3KOCTH B03-

Ayxa;
T rn —  BpeMH TOpMOJKeHHH;
X0 ---- BpeMH ABHJKeHHH aBTOMOÖHAH B nepHOÄ M ejK -

A y  T O p M O JK e H H H M H ;

T —  Tenymee BpeMH.
TorAa Ha OCHOB3HHH B T o p o ft  TeopeMbi noAOÖHH mojkho 3ann- 

CaTb

<1>qdj\6

I  a ß  Zu  vd  x m Xg X \

- J \  d *  '  V ’  X ,  ; X ,  1
(1)

yp aB H eH H e  (1 )  no3BOAHeT 0AH 03H aqH 0 O npeAeAH Tb 3HaueHHe 
T e M n e p a T y p u  Ha T p y iu n x cH  n oß ep xH ocT H X  b akjöoü  MOMem- B p e
MeHH H npH AK5ÖOM peryAH pH O M  pejK H M e nOBTOpHO-KpaTKOBpeMeH- 
H o ro  H arpy jK eH H H  K aK  (jjyHKUHio o t  KpH TepneB  h CHMnAeKCOB, Han- 
ö o A e e  x a p a K T ep H b ix  h  cym ecT B eH H b ix  ä a h  n p o u e c c a  H a rp eB a  h 
OXAajKAeHHH T0p M 03a . B hä CBH3H M e jK A y  KpHTepHHMH H CHMnAeK- 
caM H, b x o ä h iu h m h  b ypaB H eH H e (1 ) ,  m ojkct ÖbiTb ycTaHOBAeH 
on u T H U M  nyTeM .

n p H  SKCnAyaTaUHH aBTOMOÖHAH B TOpOACKHX yCAOBHHX Ha ÄO- 
porax c nepeceneHHUM peAbeijiOM hah c  hht6hchbhum  ABHjKeHHeM 
T0pM03a, KaK npaBHAO, paÖOTaiOT B npOH3BOAbHOM nOBTOpHO- 
KpaT KOBp eMenHO M pejKHMe HarpyjKeHHH. O äh 3k o  TaKoft peJKHM 
HarpyjKeHHH m ojkct ö b iT b  3aMeHeH paBHOueHHbiM no CBoeMy Ten- 
A O B O M y  B03AeÖCTBHIO Ha T0pM03 peryAHpHbIM nOBTOpHO-KpaTKO- 
BpeMeHHblM pejKHMOM, KOTOpblft AerKO BOCnpOH3BOAHTCH B Aaöo- 
paTOpHH Ha CTeHÄe. Ü O S T O M y  npH BbIHBAeHHH BHÄ3 CBH3H MejKAy 
KpHT ep HHMH H CHMnAeKCaMH ypaBHeHHH '(1) HCnblTyeMUMH TOpMO- 
33MH npoBOAHAHCb peryAHpHbie nOBTOpHO-KpaTKOBpeMeHHbie TOp
MOJKeHHH MaxoBbix Macc CTeHAa HHepuHOHHoro rana. SHeproHa- 
rpyjKeHHoeTb KajKAoro T0pM03a npn HcnuTaHHHX Ha CTeHÄe MaK- 
CH Ma AbHo npnÖAHjKaAacb k ero SHeproHarpyjKeHHOCTH Ha aBTo- 
MOÖHAe. n p n  OÖpaÖOTKe OnblTHblX ÄaHHblX HCn0Ab30B3ACH MeTOA 
OTHÖaiOIUeft KpHBOH, T. e. B KOHue KajKAoro TOpMOJKeHHH (JlHKCH- 
poBanacb Ma KC HM aA bH an TeMnepaTypa Ha TpyiunxcH noßepxHocTHX 
T0pM03a H CTpOHAaCb KpHB3H pOCTa TeMnepaTypbl BO BpeMeHH. 
n o A y n a e M a a  KpHBan HBAHAacb ornöaioiueft öoAbinoro KOAHuecTBa 
(JiaKTHHecKiix KpiiBbix H3MeHeHHH TeMn epaTyp u b nponecce o t -  
AeAbHbix eAHHHHHbix TopMOjKeHHÖ. 3 t o t  npneM n03B0AHeT 3aMe- 
HHTb CepHIO eAHHHHHblX nOCAeAOBaTeAbHblX TOpMOJKeHHÖ CBoeoö- 
pa3HbiM oahhohhum  AAHTeAbHbiM TopMOJKeHHeM, He H apyuiaH ÄO- 
CTOBepHocTH npouecca H3MeHeHHH TeMnepaTypu TpyiunxcH noßepx- 
HOCTeft T0pM03a BO BpeMeHH :[8]. CßH3b MeJKAy Kp HTepHHMH H 
CHMnAeKCaMH, bxoäh iuhm h b ypaBHeHHe (1), ycTaHaBAHBaAacb n y 
TeM nocAeAOBaTeAbHoro buhbachhh bahhhhh KajKAoro H3 hhx Ha 
npouecc HarpeBa h oxab/kaciihh  TopM03a. B HTore ö u A a  noAyue-

Ha OKOHuaTeAbHan KpHTepnaAbiiaH 3aBHCHMOCTb, no3BOAHiom,an 
onpeueAHTb 3HaueHHe TeM nepaTypu  Ha noßepxHocTHX TpeHHH Top- 
M03a B A ioöoft MOMeHT BpeMeHH H npH AIOÖOM nOBTOpHO-KpaTKO- 
BpeMeHHOM p e *H M e  HarpyjKeHHH. 3aBHCHMOCTb HMeeT bha

i g - j 7 % -  =  i . s  +  - j r ^ r  I4,1 — - ° . 2 6  +4iqd/lö  ^ o .ö R e  L

+  ( 2 , 8 - 2 , 3 - ^ - )  l g — 1 . (2 )
\ t «  / ■ ' « J

OHa COAepJKHT Te JKe KpHTepHH H CHMnAeKCbl, HTO H ypaBHe
HHe (1 ), noAyneHHoe H3 M aTeM aranecKoro onncaHHH npouecca Te- 
nAOoÖMeHa TopM03a c oKpyjKaioiueft cpeuoft MeTOAOM oöoöm eH- 
HblX nepeMeHHbIX. CAeAOBaTeAbHO, 3aBHCHMOCTb (2 ) HeAb3H pac- 
CMaTpHBaTb KaK h h c to  3MnHpHHecKyio, x o th  bh a  ee H ycTaHOBAeH 
SKcnepHMeHTaAbHbiM nyTeM.

3aBHCHMOCTb (2 ) ,  KaK H BCHK3H ApyraH  33BHCHMOCTb, yCT3H0B- 
AeHHan onuTHUM nyTeM, öyA eT  cnpaßeAAHBa TOAbKO b rpaHHuax 
Tex 3HaneHHft KpHTepneB h CHMnneKCOB, KOTopue HaÖAioAaAHCb 
npH yCT3HOBAeHHH BHAa CBH3H MejKAy HHMH. 3 T 0  He 3H3HHT, HTO 
HHCAeHHble 3H3HeHHH BeAHHHH, BXOAHIUHX B TOT HAH HHOft KpHTe- 
pnft hah CHMnAeKC, a o a jk h u  öbiTb TaKHe JKe, KaKHe ohh noAyua- 
AHCb b AaHHbix on u Tax . H x  BeAHHHHbl M oryT cymecTBeHHo o tah - 
H3TbCfl OT 3H3HeHHft, 3aAaBaBIUHXCH B 3T0M CAyHae, a B CBH3H c 
3THM H ycAOBHH paÖOTU T0pM03a MOTyT ÖbiTb ApyrHMH. 0äH3K0 
B UeAOM KpHTepHft HAH CHMnAeKC, KOTOpblft OHH C0CT3BAHI0T, ÄOA- 
meH HaxoAHTbCH b npeAeAax, ycTaHOBAeHHbix b on u Tax . I lp e -  
AeAbHble 3H3HeHHH KpHTepHeB H CHMnAeKCOB npH yCT3H0BAeHHH 
CBH3H M ejKAy HHMH, BbipajKeHHOfi 33BHCHMOCTbIO (2 ) ,  CAeAyiOIUHe:

F tf  Re .................................   1737-15650

...................................................0,05-0,40

' V 3

— 2 _ r .......................................................0 ,2 0 -1 ,0

— —  . . .  ..................................  1,00-25,0

ke3......................................................0,58-0,65

- i i - ........................................................ 0,021-0,025
d

-2z-...................................................  0,031-0,033
d

 — ....................................................... 0 ,18-0 ,25
d

 — .................   * ..................... 0,013—0,016
d

<1<...............................................................0 ,9 3 -0 ,99

S h
TAe k e3 =  —- —  —  KosdubHuHeHT B3aHMHoro n epen pu TH H  (jipHK-

S ö
UHOHHoft n a p u  TopM03a;

S h —  cyMMapHaa nAoiuaAb noßepxHOCTH TpeHHH HaKAaAOK;
Sß  —  riAOiuaAb noßepxHOCTH TpeHHH TopM03Horo öapaöaH a; 
iöi —  cpeAHHH TOAiuHHa ahck3 öapaöaH a; 
ö2 —  cpeAHHH TOAiuHHa oöo A a  öapaöaH a;
63 —  cpeAHHH TOAIUHHa TOpM 03H0T0 IUHTaj 
B  —  UIHpHIia UOBepXHOCTH TpeHHH HaKAaAOK.

Hcn0Ab30BaHHe 33bhchm octh  (2 ) 3a npeAeAaMH yKa3aHHbix 
3HaueHHÜ KpHTepneB H CHMnAeKCOB M O *eT  npHBeCTH K OIUHÖKaM.
B  CTaTbe He oöocHOBUBaiOTCH n p eA eA b H b ie  3HaueHHH K p H T ep n ea  h 
CHMnAeKCOB, x a p a K T ep H 3 y io iu H e  pejKHM  H arpyjK eH H H  Top M 0 3 a. O ä - 
HaKO OnblTU, pe3 yA b T aT b I KOTOpUX HCn0Ab30BaHbI ä a h  BbIHBAeHHH 
33BHCHMOCTH (2 ),  ÖUAH BbinOAHeHU B ÄOCTaTOUHO UIHpOKHX n pe- 
A eA a X  H3MeHeHHH KpH TepneB  H CHMnAeKCOB, H AaH H an  33BHCHM0CTb 
no3BOAHeT n oA yu a T b  naAeJKHbie p e3 yA b T aT b i npaKTH necKH  ä a h  
B cex  B03M0JKHHX CAyUaeB paÖ O TU  T0pM 030B  B peaA bH blX  yCAOBHHX 
n pn  noBTOpHO-KpaTKOBpeM eHHOM pejK H M e h x  H arpyjK eH H H .

n p n  pacneTe TopM03a Ha HarpeB npeJKAe Bcero a o a j k h u  öbiTb 
n peA B apH TeA b H o  H3BecTH u h a h  o n p e A e A e H b i 3HaneHHH cko po cth

ABHAieHHH aBTOMOÖHAH nepeA  TOpMOJKeHHeM Va, KOAHHeCTBO TOp- 
MOJKeHHÖ B nac HAH ÄAHTeAbHOCTH UHKA3 X „  H T0pM03HOT0 MO
MeHTa M m . ÄOAJKHa ÖUTb 3aAaHa hah onpeAeAeHa CTpyKTypa uh- 
KAa HarpyjKeHHH TopM03a, t .  e. ycraHOBAeHbi b npoueHTax hah 
AOAHX OT BpeMeHH UHKA3 t i f  BpeMH T m H X^ HAH BpeMH CTOHHKH 
To aBTOMOÖHAH B nepHOÄ MejKAy ÄByMH TOpMOJKeHHHMH. B ce  3TH 
3HaueHHH a o a jk h u  BuÖHpaTbCH c yueTOM THna h Ha3HaueHHH aß-
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tom oö h jih , n p e a n o a a ra e M b ix  ycaoB H Ü  e r o  S K cn ayaTau H H  h T p eÖ o- 
BaHHH, oö ec n eq H B a io m H X  6 e 3 o n a c n o c T b  aBHJKeHHH. BeaHHHHa t m 
ÄO J iÄ H a BKJiioqaTb ToabK O  n i ic r o e  BpeMH n p o u e c c a  TpeHHH 6e3 
BpeMeHH, 3 aT p a u H B a eM oro  Ha cpa6 aT b iB aH H e T op M 0 3 H oro  n pH B oaa  
h peaKU H K) BOAHTeJiH. U p e u ß a p H T e jib H o  T a K » e  caeayeT 3HaTb Ten - 
no(}>H3HHecKHe n a p aM eT p b i M a T ep n a a oB  6 a p a 6 a H a  h H aK aaaoK .

3 a T eM  n o  3H aneHHio va o n p eaean eT C H  H an aab H oe  n n c a o  o ö o p o -  
TOB n B MHHyTy KOJieca aBTOMOÖHaH. H eXO ÄH  H3 BeJIHHHHbl CTpOH- 
T e jib H o ro  o ö u e M a  KOJieca aBTOMOÖHJIH, TpeöoB aH H H  jkcctkocth  a e -  
T a a e ft  T op M 0 3 a  h ap-, npHHHMaeTCH a n a M e T p  d. B 3aBHCHM0CTH ot 
3HaqeHHH d HaxoÄHTCH a p y r n e  reoM eT p u u ecK H e p a 3 M e p u  Top M 0 3 a: 
BeJiHHHHbi B, öi h ap. TeoM eT p H n ecK H e p a3M epb i Top M 0 3 a  M o ryT  
öb iTb  TaKJKe npeABapH TeJibH O  3 a a a H U .

n o  $ o p M y jia M

M mn

39,5 dB $
KKCLAlM? • h ;

1

1 + kg30 -hP h

a ß C ö  

60 ßgn

(3)

(4)

(5)

rae

3 a T eM  HaxoÄHTCH 3HaneHHH CHMnjieKCOB
J d _

h i
Bejiu-

M m —  BeamHHa TopM03Horo MOMeHTa b k/1 m\
3  — yroji oöxBaTa b apad; 

aH h Cu  —  K03<j)(J)HUHeHT TeMnepaTyponpoBOÄHOCTH h yaeJibHan 
Ten jioeM KO C Tb M a T e p n a jia  H a K jia a oK ;

C6 —  yaeabHaa TenaoeMKOCTb toaTepnaaa 6apa6aHa, 
onpeaeaaiOTCH cooTBeTCTBeHHo Harpy3Ka q, K03(fi(J)HUHeHT i|) (11] h 
BeaHHHHa npoH3BeaeHHH KpHTepneB <t>ypbe h PefiHoabaca.

HHHa npeBbimeHHH TeMnepaTypu TpyiunxcH noBepxHOCTeu TopMo- 
3a nepe3 BpeMH r  nocae Hanaaa TOpMoaceHHÜ Haa TeMnepaTypoft 
OKpyjKaioiuero B03ayxa •&„ onpeaeaneTCH no 33bhchmocth (2). 
Ecan * e  aonycuaeMan TeMnepaTypa HarpeBa aan napu TpeHHH 
3apaHee H3BecTHa, to no 33bhchmocth (2) MOKeT 6biTb ycTaHOB- 
aeHO BpeMH T, b TeneHHe KOToporo b HeKOTopoM aaaaHHOM hhh 
npHHHTOM noBTOpHO-KpaTKOBpeMeHHOM pexciiMe HarpyjKeHHH ee 
3HaneHHe Ha noBepxHOCTnx TpeHHH 6yaeT aocrarHyTO.
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C 6  oi^eHKe pe3ynbTOTOB nonw-OHHbix MCnbrraHMM Ha AonroBem iocTb
E. M. E yp flA C O B , M. f l. 3APM<Hb51H i;

UeHTpaJibHbiH HayHHO-HccjieflOBaTe/ibCHHH aBT0M05H/ibHbifi noanroH HAMH

COKPAII1EHHE n p oaoa>K H TeabH ocTH  n oaH roH H b ix  H cnuTaH H ft 
aBTOMOÖHaeft a ocTH raeTC H  4>opcHpoBaHHeM  H a rp y 3 o n H o ro  p e - 

jKHM a a rp e ra T O B  H an  a e T a a e ft  b toü CTeneHH, KO TO pyio a o n y c K a e T  
H eoöxoaH M O C Tb noaoÖ H H  n oaH roH H b ix  h SK cnayaTauH O H H bix  o r e a -  
30B. O a H a x o  CTaTHCTHnecKHÖ x a p a K T e p  3aKOHOMepHOCTeft noH B ae- 
hhh 0TK 330B  B caeacT B H e  h3hocob Han yc T a a o cT H b ix  n oB p ew a eH H ft 
T p e ö y e T  n oa yn eH H e  a ocT aT on H O  ö o a b m o r o  K oa n n ecT B a  0TKa30B c 
TeM , HTOöbi ou eH K a  p e c y p c a  o ö a a a a a a  H eo öx o a H M o ft  a ocT O B ep - 
HOCTblO.

B coKp aiueHHH HeoöxoaHMoro KoannecTBa OTKa3aBiUHx oöbeK- 
TOB HCnblTaHHft KpOIOTCH B03M0JKH0CTH 3KOHOMHH BpeMeHH. 3 tH 
B03M0JKH0CTH OÖOCHOBaHbl OnUTOM, KOTOpblft CBHaeTeabCTByeT, nTO 
pecypc aeTaaeft MauiHH MOaceT öbiTb onncaH, Kax npaBHao, oaHHM 
H3 Tpex 33K0H0B pacnpeaeaeHHH —  Beftöyaaa, HopMaabHbiM h 
aorapniJiMHnecKH HopMaabHUM. 3H3Hae 3aKOHa pacnpeaeaeHHH pe
cypca no3BoaneT nporH03HpoßaTb ero npn He3aBepmeHHux Hcnu-
T3HHHX |[1],

He3aBepmeHHbIMH H33UBaiOTCH HCnblTaHHH, B KOTOpUX He Bce 
aeTaan Hcnepnaan 3anac aoaroßenHOCTH.

JleTaaH, npoaoajKaiom,He HcnuTaHHH b  momcht 0TKa3a hhh 
CHHTue c HcnuTaHHft He H3-3a H3ynaeMoro OTKa3a, Ha3biBaioTCH 
npnocTaHOBaeHHUMH. npHOCTaHOBaeHHbie H3aeaHH HMeiOT onpeae- 
aeHHyio HapaöoTKy h, CaeaoBaTeabHO, coaepacaT HHtjiopMauHio o 
nporH03HpyeMOM pecypce.

OnpeaeaeHne pecypca npn He3aBepmeHHbix ncnuTaHHHx yaoÖHo 
BbinoaHHTb c noMombio BepoHTHocTHux öyMar, Ha ceree KOTopux 
opanHaTa —  BepoHTHocTb OTKa3a, aöcuHcca —  aorapH(j)M aoaro- 
BenHOCTH.

M e T o a H K a  H3oöpa>KeHHH p e3 ya b T a T 0 B  H cnuTaH H ft Ha B epoH TH o- 
cthux ö y M a r a x  ocH O BaH a Ha H cnoab30BaHHH n op a a K O B U x  ct3thc- 
THK (2, 3],

nopauKOBUMH CTaTHCTHKaMH Ha3biBaioTCH naeHu rpynnu aaH- 
hux , pacnoao*eHHue b 33HyMepoB3HHOM nopnaxe ot HanMeHbuieft

BeaHnHHu k Hanöoabmeft. B OTenecTBeHHoft aHTepaType Takan 
rpynna hocht H33B3HHe «BapnauHOHHuft pna». Kaaraan nopnaKo- 
Ban CTaTHCTHKa HMeeT nopnaKOBuft HOMep, coBnaaaromHft c ho- 
MepoM ee MecTa b BapnauHOHHOM paay. HHOraa nopnaKOBuft ho- 
Mep npHHHTo Ha3bißaTb paHroBbiM Han npocTO paHroM. B 3apy- 
öeaiHOft aHTepaType paHroM Ha3biBaiOT 3HaneHHe (JiyHKUHH pac
npeaeaeHHH, cooTBeTCTByioiuee nopaaKOBOMy HOMepy. Mtoöu hc- 
KaionHTb nyTaHHuy, öyaeM b stom caynae noab30BaTbCH TepMHHoM 
«KyMyaHTHBHan nacTOTa».

OcHOBHaa TpyaHOCTb npn H3oöpaxKeHHH pe3yabTaTOB He3aBep- 
rneHHux HcnuTaHHft 3aKaionaeTCH b tom, hto HeH3BecTHO, XaKoe 
MeCTO B BapHaUHOHHOM paay 33HHaH 6bl npHOCTaHOBaeHHbie oö- 
pa3ubi. CaeaoBaTeabHO, ueab aftaaH3a He3aBepmeHHbix HcriuTaHHfi 
3aKaionaeTCH b npncBoeHHH KaacaoMy H3ynaeMOMy OTKa3y ero 
npaBHabHoro nopnaKOBoro HOMepa c yneTOM bo3mojkhux HcxoaoB 
HcnuTaHHft npnocTaHOBaeHHbix aeTaaeft, ecan öbi ohh öuan npo- 
aoancenu. npaBHabHbiil nopnaKOBuft HOMep onpeaeaneTCH caeayio- 
IUHM 0Öpa30M (4 H 5],

Ecan 0TKa3aan Bce aeTaan, to ohh noaynaiOT nopnaKOBue ho- 
Mepa 1, 2, 3, ..., N. CxeMaTHnecKH sto mojkho HHTepnpeTHpoBaTb 
ksk pa3MemeHne SKBHaucTaHTHux HOMepoB b HHTepBaae ot 0 ao 
J V -H .

Hocae Hcnoab30BaHHH m  nopnaKOBUx HOMepoB ocTaBUiHecn 
(N — m )  nopnaKOBue HOMepa aoajKHu pa3MecTHTbcn SKBHaHCTaHT- 
ho b HHTepBaae ot m ao jV—(—1. TaKHM oöpa30M, npnpameHHe ho- 
Mepa

( N +  \ )  —  m  =

1 +  (A7—  m )

B caynae npnocTaHOBOK aeTaan, npoaoa>KaioiuHe HcnuTaHHH, 
pacnoaaraioTCH sKBHaHCTanTno M e »ay  nocaeaHHM nopnaKOBUM 
HOMepOM H (A ^ + l) .  TaKHM 0Öpa30M, BCHKHÖ pa3, KOraa BCTpe-

3*
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MaeTCH OÄHa hah HecKOAbKo npnocT3HOBOK, HOBoe npnpameHHe no- 
pHAKOBoro HOMepa onpeAeAH eTC H  no cjiopMyAe

N  +  1 —  m

rA e

A‘ N + \ - N n ’

N  —  nepBOHanaAbHbiä oö-beM BbiöopKH; 
m i - i  —  n p e A b iA y m n ä  nopn A K O B b iö  HOMep;

N „  —  HOMep n ocA eA H e fi npH oeraH O B AeH H oft AeTaAH .
J l io ö o e  H pB oe n p n p am eH H e, n oA y+ e H H oe  TaKHM o öp a 3 0 M , He 

T p e ö y e T  H cnpaBAeHHH, n oK a  He b c t p c th t c h  C A eA y iom aH  n p n o c T a -  
HOBKa. E c a h  BapHaiiHOHHUH pH A  Ha+HHaeTCH c npHOCTaHOBOK, t o  
n epB b ifi n peA b iA y iA H H  nopH AKO B biö HOMep paB eH  H yA io .

Z Z aA b H efim ee  3aKAK>HaeTCH b  onpeAeAeH H H  KyM yAHTHBHbix + a c -  
t o t  h HaHeceHHH hx Ha B epoH T H ocT H yio  6 y M a ry . B  x an ecT B e  n p n - 
M ep a  n p u B eA eM  p e3 yA b T a T b i H cnuTaH H H  a h c to b  33ähhx p e c c o p  
r p y 3 0 B o ro  3b tom o6hah  Ha A ß y x  öyAbiJKH bix A o p o r a x ,  oÖ A a A a io -  
IHHX pa3AHHH0ft pOBHOCTbK) noKpbiTHH. H a  pOBHOH ÖyAbIJKHOH ÄO- 
p o r e  H cnuTU B aAH C b 69 a h c tob , n pn+eM  ceM b H3 hhx OTK33aAH. 
H a  npo4>HAHpOBaHHOH ÖyAbUKHOÖ A o p o r e  OTKa33AH 20 AHCTOB H3 
263 H cnuTbiBaB U iH xcH .

H 3  on b iT a  HcnbiTaH H fi p e c c o p  Ha s t h x  ÖyAbiJKHbix A o p o r a x  H3- 
BeCTHO, HTO C AOCTaTOHHOH ÄAH npaKTHKH TOMHOCTbK) ÄOArOBeH- 
HOCTb a h c t o b  p e c c o p  MOJKeT öb iTb  onH caH a  AOrapHCjlMHHeCKH HOp- 
MaAbHbiM p a cn p eA eA eH n eM , n p n qeM  B ce a h c t h  AaH H oft p e c c o p  bi 
MOJKHO OTHeCTH K OAHOÜ reH ep  aAbHOH COBOKynHOCTH, T. e. HX 
MOJKHO CHHT3Tb paBHOnpOMHblMH. H o S T O M y  ÄAH aH aAH 3a p e3 yA b T a - 
t o b  H cnbiTaHHfi p e c c o p  MOJKHO npHM eHHTb AOrapH(j)MHHeCKH HOp- 
M aA b H y io  B epoH T H ocT H yio  6 y M a ry .

OrpaHHHHMCH AeTaAbHbIM paCCMOTpeHHeM AHIIIb OAHOÖ BblÖOp- 
kh, OTHOcflmeficH k  pobhoh  A op ore . B ce  pac+eTbi yaoÖHO B ec™  Ta- 
öahmhhm cn o co 6oM (TaÖA. 1 ). B  n epßoö k o aoh k c  3anHcuBaiOTCH 
b nopHAKe HapacTaHHH n p oöeroB  (L < ) HOMepa OTKa3aBiHHX h npn- 
OCTaHOBAeHHUX AHCTOB. npH0CT3H0BAeHHble OAHOBpeMeHHO AHCTU 
noMemaKJTCH b oa h oh  cTpone. B o  BTopoft KOAOHKe BeAeTCH HyMe- 
paUHH TOAbKO OTKa3aBIIlHX AHCTOB. OcTaAbHble KOAOHKH 3anOAHH- 
k jtch  ä ah  onpeAeAeHHH HOBoro nopHAKOBoro HOMepa m ; c  yneTOM 
npHpameHHH A t :

m-i =  4- A i-

B  K an ecT B e HaHOCHMoft no3Hu,HH ZZjkohcoh (5 ] n p e A A a ra e T  h c- 
n oA b30 B aTb  M eAH aH H oe 3HaneHHe KyM yAHTHBHbix nacTOT, o n p e A e -  
A n e M oe  n o  npH Ö AH jKeH H ofl i jio p M yA e  B e H a p A a :

F ( x )  =
m . -0 ,3

N  +  0 ,4

hah cp e A H e e  3H a+eH H e KyM yAHTHBHbix nacTOT, on p e A e A H e M oe  no 
(}>op M yA e BeftßyAAa:

F m =
m .

N +  1

B  TaÖA. 1 onpeAeAeHbi cpeAHHe 3HaiieHHH KyMyAHTHBHbix Hac- 
TOT.

ZZa h  yAOÖCTBa aH3AH3a pe3yAbTaTbi 3KcnepnMeiiTa HaHOCHTCH 
Ha BepoHTHocTHyio ö yM a ry  (pn c. 1 ), npn npaBHAbHOM Bbiöope k o - 
Topoft SKcnepHMenTaAbHbie toh kh  a o a j k h u  rpynnnpoBaTbCH oko ao

0 J 0

0 J 0

1 .0,60

|  0,50

* 0 .4 0  
6

npHMOÖ a h h h h . H a n öoA ee  
noAXOAHUieö a a h  H30Öpa- 
jKeHHH pe3yAbTaT0B Hcnbi- 
T3HHÖ AHCTOB peCCOp HB- 
AHeTCH AOrapH(})MHHeCKH 
HOpMBAbHaH BepOHTHOCT- 
Han Ö yM ara , Ha KOTopoft 
no uiKaAe a öc im cc OTKAa- 
AbiBaeTCH AorapniJiM ä o a - 
roßeHHOCTH X (, no och

OpAHHaT —  BepOHTHOCTIi 
p a3pym eH H H  F m. ZUh 
yAOÖCTBa nocTpoeH H H  OCb 
OpAHHaT HM eeT ACWOAHH- 
TeAbH ylO  AHHeHHyiO HIK3- 
A y , Ha KOTOpOH HaHOCHT
CH H opM H poBaH H an n e p e -  
MeHHan y m.

HopMHpOBaHHe KyMyAH
THBHbix nacTOT A erxo  
ocymecTBAneTCH c noMO- 
IAbK) T3ÖAHU HOpMHpO- 
BBHHblX OTKAOHeHHH
( b a b h h o m  CAy+ae a a h  
HopM aAbHoro 3aKOHa pac- 
n p eA eA eH H H ).

A nnpoK CH M aiiH H  TO+eK 
npHMbIMH BbinOAHHeTCH 
MeTOAOM HaHMeHbUIHX 

K B 3ApaT0B  C HCnOAb30B3HHeM (j)O pM yA:

x o ~ x i  y o  —  V m --------’y ' Z y m i

TAe I  —  MHCAO OTKa3aBUIHX AHCTOB.
yp aB H eH H e h c k o m o h  npH M ofi HM eeT b h ä

a ( x  —  b) ,

J 0,30 

« 0 J 0

% 0,1 s  
1 0,10 

I
i « »
|  0,03 
§ 0,02
£ 0 ,0 1

0,005

/ 11
1 1 1 1 1 1

1 /  /
1 I
f f
T T

/  / 0 / 
/  oI I

Ql

V
J  V \

*  

• o

%
*
Cj

5

V 5 :

103 10* 10SKM
HapaöomKa da omKaia

P h c . 1. <I>yHKUHH ÄOArOBeMHOCTH AH
CTOB p e c c o p  aBTOMOÖHAH:

I  —  npoifiHJiHpoBaHHaH «o p o ra ;
I I  — poBHan Aopora

TAe
y =  '

a  =
b =

B a b h h o m  KOHKpeTHOM CAynae noAyMeHbi ypaBHeHHH: 
ä a h  POBHOH ÖyAbIJKHOÖ AOpOrH

y  =  4 ,4  ( x —  4 ,5 ) ;

ä a h  npO(j)HAHpOBaHHOH ÖyAbIJKHOÖ AOpOrH

y  =  2 ,94 (je —  4 ,1 ).

/ Iah  nocTpoeHHH AOBepHTeAbHbix rpaHHu, onpeAeAneM  CTaHAapT- 
Hyio oniHÖKy i[2]

, w -  ' W l / T

T < i 6 A H i i a  1

es

Qi O
S *-
o  “
S *

i L l , x l x„ 4

7
i*

+
*

* *

+
s;

A/ m i fll yc 4

1 - 5 0
6 i 10886 4,037 -0 ,1 07 0,011 70 65 1,075 1,075 0,0154 —2,14 -0 ,5 9 0,348
7
8

9 -2 2

2
3

12654
12685

4.102
4.103

-0 ,0 42
-0 ,041

0,002
0,002

2,150
3,225

0,0307
0,0461

-1 ,8 7
-1 ,6 8

-0 ,3 2
-0 ,1 3

0,102
0,017

23 4 13613 4,134 -0 ,0 1 0 0,000 66,775 48 1,390 4,615 0,0660 -1 .5 1 0,04 0,002
24

25-3 8
5 13613 4,134 -0 ,0 1 0 0,000 6,005 0,0858 -1 ,3 7 0,18 0,032

39 6 17000 4,230 +0,085 0,007 63,995 32 2,000 8,005 0,1145 -1 ,2 0 0,35 0,122
40

41-6 9
7 18588 4,269 +  0,125 0,016 _ _ _ 10,005 0,1431 -1 ,0 7 0,48 0,230

2. . . 29,009 _ 0,038 _ -10 ,84 _ 0,853

1
4,144 - 0,00543 - - -1 ,5 5 - 0,122

a V  J

B  TaÖA. 2 AaHbi npHBeAeHHbie 

CTaHAapTHbie ou ihökh c r (z )  Y J  

ÄAH CAyHaH HopMaAbHoro pac- 

npeAeAeHHH. 3A ecb  jKe npHBeAe- 

Hbi rpaHHiibi 9 5 %  AOBepHTeAb-
HblX HHTepB3A0B ÄAH Ä B yX  Bbl- 
ÖOpOK Ha PHC. il'.

Z lB e  BblÖOpKH CpaBHHBaiOTCH 

MeTOAOM coBM em eH H H  rpaH H u  

A O BepH TeAbH bix H HTepB3A0B [4  

H 5 ], n y C T b  TpeÖ yeTCH  epaBHHTb 

Ä B e BblÖOpKH, H 3 0 Ö p a*eH H b ie  

Ha p n c . 1, Ha ypoBH H X 3  h 

50% -H O H  BepOHTHOCTH OTKa3a.

H c x o A H u e  AaHHbie (cpeAHHe 
3H3MeHHH H CTaHAapTHbie OT

KAOHeHHH npn BbiöpaHHbix Bepo- 
h th o c th x  pa3pyuieHHH):
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T a f i i H i i a  2

Ä * 'o

1,96 , x

Sl.11-S 1 h, J.
U
V
s■d"

1,96 ^

PoBHaa
flopora

npoctmjiH-
ponaHHaa
aopora

PoBHaa
aopora

npOCtlHSH-
poBanHaa
aopora

0,50 1,253 0,228 0,192 0,85 1,532 0,277 0,234
0,55 1,257 0,229 0,192 0,90 1,710 0,310 0,261
0,60 1,268 0,230 0,194 0,95 2,112 0,382 0,322
0,65 1,288 0,234 0,197 0,97 2,509 0,454 0,383
0,70 1,318 0,240 0,201 0,98 2,893 0,523 0,442
0,75 1,363 0,248 0,208 0,99 3,430 0,621 0,524
0,80 1,429 0,260 0,218 0,995 4,876 0,881 0,745

poB H aa  Ä o p o r a

•*Ä)% =  4 ,500 , -*50%) =  0,116,

•*3% ~  4 ,0 7 , x z% )  =  0,232;

n p o$ H J iH poB aH H aa  A o p o r a

•*-50% =  4,10, a" ( =  0,098;

- 4 a = 3 ,4 6 , ° n (  -*3% )  =  0 ,196 .

YcJ ioB H e coBM em eH H H  rpaiiH u , AO ßepH TeA bu b ix  H irrepBaAO B :

•*50% +  ^50% 0”  (  -*50%) =  X 50% *50% qP (  -*50%) >

r\ue t  —  BejiHHHHa, 3aBHCHiuan o t  AOBepHTCAbiiofl B epoH TH oem  
O TciO Ä a

■*50% —  • ■50%

50 'k  ° P (  -*5 0 % ) +  (  -*5 0 % )

AHajiormHO nojiyqaeM =1,42.

1,87.

Phc. 2. BepoaTHocTb cymecTBOBa- 
hhh  pa3AHHHH npn coBMemeHHH rpa- 

HHU ÄOBepHTCJlbHblX HHTepBajiOB

ÄOJiroBenHOCTH peccop . K a jK A an  to h k s  s to h  (jiyHKUHH HBAHeTCH 
oueHKOH ÄOJiroßeHHOCTH reHepajibHoft coBOKynHOCTH a h c to b  pec
cop npn BepOHTHOCTH pa3pyuieHHH, onpeÄeJiaeM oft no (JiopMyjie 
BeHapÄa hah B efl6 y ju ia  npn m — 1 h N  paBHOMy HHCAy jih c to b  b 
peccope.

H a pnc. 4 HaHeceHbi pe3W ibTaTU CTeHÄOBUx HcnbiTaHHH peccop , 
COCTOHIUHX H3 111 JIHCTOB. flpHMaH 1. nOCTpOeHa no 0TK333M XOTH 
6bi o ä h o to  JiHCTa. CpeAHHH KyMyjiHTHBHan nacTOTa 0TKa3a b to to  
jiHCTa paBHa l / ( l i l + 1) =0,0834 b reHepanbHofl coBOKynHOCTH jih 
c tob . TaKHM oöpa30M , KaiKAaH TOHKa npHMOft 1 npeACTaBAHeT co- 
6oft oneHKy AOATOBeHHOCTH jih c to b  npn BepoHTHOCTH pa3pyuieHHH 
8,3%. JlyHineft oueHKofl 3Toft jio.iroBeuHOCTH 6yAeT, oneBHAHO, 
ÄOJiroBeHHOCTb, cooTBeTCTByiomaH 50% BepoHTHOCTH OTKa3a. O n y- 
cKaa 3Ty TOHKy a o  ypoBHH 8,34%, noAynHM TOHKy npHMofi reHe- 
paAbHOH coBOKynHOCTH ah ctob , a npoBeAH nepe3 Hee ahhhio (npsi- 
Man 3 ) ,  napaAAeAbHyio nepBOH, noAynHM (jiyHKUHio pacnpeAeAeHHH

H 3 pnc. 2 ä a h  noACHH- 
T3HHbIX 3HaHeHHH 1 non y- 
naeM BepoaTHocTb to to ,  
h to  OTHomeHHe AOAroBea- 
HOCTefi npeBocxoAHT eAH- 
HHny:

ÄAH 50% ypoBHH —
9 9 % ;

ä a h  3% ypoBHH —  
97%.

B TO 3Ke BpeMH OTHO- 
ineHHe cpeAHHX AOATOBen- 
HocTefl Ha KaJKAOM ypoß - 
ne MOJKeT öbiTb noAyqeHO 
c 50% BepOHTHOCTblO. Ha- 
HecH 3 th  AaHHbie Ha hh- 
TepnoAHUHOHHyio öyM a ry  
(pn c. 3 ) ,  no och  opAHHaT
KOTOpOH OTAOJKena Bepo- 
HTHOCTb npeBOCXOÄCTBa 
(»opMaAbHan uiKaAa), a 
no och aöcuHcc —  CTe
neHb npeBOCXOÄCTBa,
mojkho  OnpeAeAHTb Bepo-

P hc . 3. FIpOMejKyTOHHble OTHOUieHHH ÄOA- 
TOBeHHOCTefl Ha HUTepnoAHUHOHHoft 6yMa- 
re : 1 —  50%  ypOBeHb BepoHTHOcra o t k 3- 
3a; 2  —  3%  ypOBeHb bcpo h th o cth  OTKa3a

AOATOBeHHOCTH ah c to b  peccop . K aK  b h ä h o , 3Ta (JiyHKHHH He cym e- 
CTBeHHO OTAHHaeTCH ot npHMofi 2, nocTpoeHHoft c yqeTOM npHOCTa- 
HOBAeHHblX AHCTOB. ÜHa AejKHT B npCAeAaX 95% ÄOBepHTeAbHOTO 
HHTepBaAa npHMOÖ 2. HcnoAb30BaHHe MeTOAa «BHe3anHbift KOHeu» 
n03BOAHeT COKpaTHTb BpeMH HcnbiTaHHH ÄO Vs— '/< 0T BpeMeHH, 
HeoöxoAHMOro ä a h  pa3pymeHHH Bcex o6pa3H,OB.

ro  npoMeJKyTOHHoro o th o - 
ineHHH ÄOAroBeHHOCTeH. 
H 3  pHC. 3 BHÄHO, HTO npH 
95% BepOHTHOCTH MOJKHO 
yTBep jKAaTb: AOAroBen-
HOCTb AHCTOB peCCOp Ha 

PObhoh  A o p o re  b 1,5 pa3a Bbime, neM Ha npo<}>HAHpoBaHHofi.
ripHBeÄeHHbiH npHMep noKa3bißaeT oähh  H3 cn ocoöoB  skohomhh 

BpeMeHH, 3aKAKJHaiOmeHCH B TOM, HTO He Bce OÄHOBpeMeHHO HCnbl- 
TyeM bie o6pa3u,bi a o b o ä h tch  ä o  pa3pymeHHH. B AaHHOM c.nynae 
no 15— 20% pa3pyineH H ux AeTaAefl b KajKAofl BbiöopKe yAaAOcb 
conocTaBHTb hx ÄOATOBenHOCTb c npHeMAeMofl ÄAH npaKTHKH 3 (p- 
(jjeKTHBHOCTbio. ^ T o öb i AOBecTH a o  pa3pyuieHHH AajK e 50% 0 6 p a 3 - 
UOB, noHaAOÖHAOCb 6bi b 1,5— 2 pa3a öoAbine BpeMeHH.

npH HCnblTaHHHX peccop MOJKHO npHMeHHTb Äpyroft MeTOA 3KO- 
. HOMHH BpeMeHH. PeHb HAeT 0 6  HcnuTaHHHX, nOAyHHBHIHX Ha3Ba- 
. Hiie «BHe3anHbift KOHeu» [4 h 5], B OCHOBe s t o t o  MeTOAa t3 k jk g  

AejKHT noATBepjKAaiomeecH onbiTOM npeAnoAOjKeHHe o paBHonpon- 
HOCTH AHCTOB. CyiÄHOCTb MeTOAa «BHe3anHblfl KOHeu» CBOAHTCH K 
TOMy, h to  HcnbiTaHHe peccop bi npeKpaiuaiOT nocAe noAOMKH x o th  
6 bi o ä h o to  AHCTa. l l o  noAyneHHbiM otk333m  c tp o h tc h  (jiyHKUHn

10 2  3  4  5  6 7 8 9 1 0  uuK/f
HopoSomxa öo omxasa

Phc. 4. Pe3yAbTaTbi CTeHÄOBUx hc- 
nuTaHHfl peccop  npn nocTOHHHofl 

a M n A H T yA e A e ijiopM au H H :

1 —  nojiroBeHHOCTb peccop; 2 —  « o j i r o -  
B e ^ H o cTb  j i h c t o b  p e c c o p , IIO JiyH eH H a JI c 
yneTOM npHOCTaHOBOK; 3  —  Ao^roße*!- 
H o cTb  j i h c t o b  peccop, n o jiy q e H H a »  m c t o *

n n u  ^ T a u a Q a n U U ft  I f f l H P I l »
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C j ie a y e T  HM6Tb b  BH Ay, h t o  n ap aA A eA b H b ifi n epeH O c (jjyHKUHH 
pacnpeÄeJ ieH H H  He b h o c h t  npH H iiH nH aAbH ofi norpen iH O CTH  AH nib 
ÄAH 3aK0H0B, OÖJiaÄaiOm HX CBOfiCTBOM yCTOfiHHBOCTH (})OpMbI p a c -  
npeÄ ejieH H H  [2], J Iorapn ißM H H ecK H  H op M a jib H oe  p acn peA eJ ieH H e He 
OTHOCHTCH K HX HHCAy. O ä HHKO npH HHCAe 0TK330B, KOTOpHMH paC-
n o j ia r a e T  SKCnepH M eH TaTop , b h o c h m 3 h  n o rp eu iH oc T b  o ra o c H T e n b -  
H d  HeBeJIHKa H npHBOAHT K HeCKOAbKO 3aHH/KeHI10H AOJirOBeH- 
HOCTH.

H aH Ö O A ee  3<})<J)eKTHBHb]M MeTOAOM C TOHKH 3peHHH 3KOHOMHH 
BpeM eHH HBAHeTCH IIOCAeAOBaTeAbHblH 3HaAH3. H a n p H M ep , nyCTb 
HMeeTCH (fiyHKUHH A O A roB en h o c t h  a h c t o b  p e c c o p  Ha npO(})HAHpO- 
BaHHOH A o p o r e  (p n c . i l ) .  T p e öy eT C H  yö eA H T b c n , h t o  A O A roB en nocTb  
3t h x  a h c t o b  n p n  3% BepOHTHOCTH pa3pym eH H H  Ha pOBHOÖ A o p o r e  

(  x§^  )  no K p a flH e ft M ep e  Ha 25% B u rne, neM  Ha npo<{>HAHpo- 

BaH.Hofi (  ) .  H cn b iT b iB an  p e c c o p u  Ha p oB H o fl A o p o r e ,  n o cA e

K3JKÄOH nOCAeAOBaTeAbHOÜ nOAOMKH HeOÖXOAHMO A a T b  OÄHH H3 
T p e x  oTBeTOB:

1) AOAroBenHOCTb Ha p oB H o fl A o p o r e  b  1,25 p a 3 a  Bbiuie;
2) AOAiOBeHHOCTb Ha p o b h o h  A o p o r e  npeBbiinaeT AOAroBenHOCTb 

Ha npo(j)H AH poBaH H O H  M eH ee neM  b  ;1,25 p a 3 a ;
3) HeoöxoAHMbi AonoAHHTeAbHue AaH H bie, npeiKAe neM AeAaTb 

BblBOA o CTeneHH B03AeHCTBHH ÄOpOTH.
rip e> K Ä e  B c e ro  3aA3ÄHMCH ypOBHHMH 3H3HHMOCTH. r iy C T b  B CAy- 

n a e  AeficT B H TeA bH o cy m ecT B y io m .e fi AO AroBenH ocTH  x ^  A o n y -  

CKaeM n o  K p a fiH e fi M ep e  B epoH TH ocTb  (1 — ß ) e e  npHHHTHH. K p o M e  

T o ro ,  n p n  AeficTBH TeAbH O  c y m e c T B y io m e ö  ä o a t o  Ben h o c th  x * ^  

Ä o n y c x a e M  MaKCHMyM B e p o n ra o c T H  a  e e  npHHHTHH. 3 A e c b  x  o ö o -  
3H an aeT  H a p a ö o T K y  ä o  OTKa3a n p n  3% BepOHTHOCTH pa3pym eH H H  
COOTBOTCTBeHHO Ha npO(J)HAHpOBaHHOfl n  H pOBHOß p  6yAbI5KHbIX
A o p o r a x .

T o r A a  ycAOBHeM  npHHHTHH A O A ro B e n h o c th  x ^  K a x  AeficTBH - 

TeAbHO c y m e c T B y io m e ft  Ö yA eT

P ir  ^  1 — ß

Por a

rpfi P i r  —  BepOHTHOCTb npHHaAAOKHOCTH BblÖOpKH oÖieM a r  co- 
BOKynHOCTH x p ;

Por ----- TO >Ke ÄAH X n .

AHaAOrHHHO yCAOBHeM npHHHTHH ÄOAFOBeAHOCTH X *^  KaK  Aeö- 
CTBHTeAbHO c y m e c T B y io m e f i  Ö yA eT

P ir  ß

Por 1 — a

BepOHTHOCTb npHHaAAeHCHOCTH BblÖOpKH ( x h X 2, ..., X r )  COBOKyn- 
HOCTH X P

P ir  =  /  ( x i , x 3% )  /  [ x 2, X§o/a )  • • • /  (x r , x ^  ) ,

rae  /  (■*, )  —  4>yHKUHH h a o t h o c t h  BepOHTHOCTH AO A roB en -

B COBOKynHOCTH X P .
BepOHTHOCTb npHHaAAOKHOCTH BblÖOpKH (X l ,  X 2, ..., X r )  COBO

KynHOCTH x n

P o r = f ( x i , Xß^ )  • /  (x 2, X30,0 )  . . • /  ( x r , 'j.

B c A y n a e  H op M aA b H oro  pacn peA eA eH H H  A o ra p m ß M a  AOAroBenHO- 
c t h  h b npeAnoAO jKeH H H  p a ß en cT B a  A H cn ep cn fi, t .  e. an =  ap Ha 
o ö e n x  A o p o r a x ,  ycAO BH e npHHHTHH pem eHHH 1:

Xi +  x 2 +  x 3 +  . . . +  x r >  In
1 - ß  1 1

al x\■p __
3%

+

'3%

+  - f  ( x k  +  x k  ) :

pem eHHH 2:

-*:i + - * r2 + - * » +  • • . + • * > < •ln
1 —  a

X

1

+  o  ( ■ * & . +  -*3% ) •
x i %  -*3%

B o 3 B p a m a n c b  k  pnc. 1, AonycTHM, h to  Ha poBHofl A o p o re  nep- 
Bbiä 0TKa3 AHCTa n p oH 3 om eA  npn HapaöoTKe

L i =  10,886 k m ,  t .  e . ^  =  4,037. 

n PH a =  ß =  0,05; Kn =  2,94j -̂ 30̂  = 3,46; x E°/0 = 4,07

h r =  1 HMeeM

4,037 >  In 19.
1

2,943 0,61

H epaBeH CTBO  He BbinoAHneTCH

1 +  — 4,423.

4,037 <  —  In 19 •
1

1 + - ^ -  =  3,307.
2,943 0,61

HepaBeHCTBO TaK>Ke He BbinoAHneTCH, CAeAOBaTeAbHO, HeoÖxo- 
ähmo npoAOAJKHTb HCnblTaHHH. üycTb cAeAyiomaH noAOMKa ÖyAeT 
npn HapaöoTKe L 2=<12654 k m , t .  e . Af2= 4 ,102.

YcAOBHe npHHHTHH pemeHHH il>:

2 7 53
4,037 +  4,102 >  0,558 +  — 1y —  =  8,088.

HepaBeHCTBO BbinoAHeHO. TaKHM oöpa30M, no AßyM otk333m no- 
Ay'ieH OTBeT, hto c 95% BepOHTHOCTbio AOAroßeHHOCTb peccop Ha 
Pobhoh öyAbijKHOH Aopore Ha 25% Bbime, neM Ha npotjjHAHpoBaH- 
hoö. 3 th pe3yAbTaTU He npoTHBopenaT noAyneHHbiM Bbime. 
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O o p M H p o B c m n e  H a r p y x e H H O C T M  p a M b i  r p y 3 0 B o r o  a B T O M o 6 n n s i  

O T  B 0 3 A e M C T B M 9  H e p O B H O M  A O p O r M

fl-p  TexH. HayK H. H. flllEH K O

3 AJTAH A TeopH H  ijjopM HpoBaHHH H a rp y3 0 K  Ha A eTaA H  H ecy- 
m e ft  CHCTeMbi aBTOMOÖHAH npH  ÄBHIKeHHH n o  HepOBHblM 

A O p o ra M  COCTOHT B TOM, HTOÖbl H3HTH MaTeM STHHeCKHe OnHCaHHH 
CBH3eft M e iK A y  xap aK Tepn cTH K aM H  n ep eM eH H U x  b o 3 ä 6 h c tb h h , 
npH K A aAb iB aeM b ix  k  KO AecaM , h  xap aK Tepn cTH K aM H  B03HHKaromHx 
n p n  3 to m  b onacH tJX  ceneHHHX HanpniKeH H H  [ l 1— 3]. K ax  h b a io -  
Ö o fi AH H aM H H ecKöft CHCTeMe, n epeM eH H bie H arpy3K H  h a h  A e iß op - 
MauHH H e c y m e ft  CHCTeMbi 3 b to m o ö h a h  cBH3aHbi c  M exaH raecK H M H  
nepeM em eH H H M H  e r o  M acc. EcTecTBeH H O  n osT O M y Ö a3H poBaTb 
T eo p H io  (ßopM HpoBaHHH nepeM eH H bix  H anpniKeHHÖ b SAeM eH Tax  
KOHCTpyKHHH H ecy m e ft  c h c tcm m  aBTOMOÖHAH Ha p e 3 y A b T a T a x  hc- 
CAeAOBaHHH e r o  KOAeÖauHft. n o c K O A b K y  B03AeßcTBH e A o p o r n  Ha 
PBTOMOÖHAb OnpeAeAHeTCH CAynaaHbiM H HepoBHocTHM u pa3AHH-

H oro  npo<J)HAH, p a3M epoB  h  nepeAOBaHHH, SKcnAyaTaiiH O H H bie 
HanpHJKeHHH yAOÖHO paCCM aTpHBaTb KaK  BbIXOÄ AHHaMHHeCKOH 
CHCTeMbi, SKBHBaAeHTHOÖ 3BT0M0ÖHAI0, Ha b x o a  K O Topoß  n o A a e T -  
ch  cA yn a flH o e  B03M ym eH H e.

XapaKTepHCTHKH MHKpOnpO(})HAH p33AHHHbIX THnOB AOpOT 
no3BOAHK)T onncbiBaTb 4>opM H pyeM oe hmh B 0 3A eflcTB ne Ha KOAe- 
ca  aBTOMOÖHAH Kax CAynaflHyio CTannoHapHyio cßyHKiiHio c  HOp- 
MaAbHbiM pacnpeAeAeHHeM. JTpeHeöperaH OTAeAbHbiMH cAynaHMH 
oTpbißa KOAec o t  noßepxHOCTH A oporn  ( h t o  BnoAHe onpaBAbi- 
BaeTCH CpaBHHTeAbHO HeöoAbm ofl AOAefl T a xo ro  pe>KHMa b oöm eß  
npoAOAiKHTeAbHOCTH 3KcnAyaTanHH rpy30Bbix aBTOMOÖHAefl Ha 
HOpMaAbHblX CKOpOCTHX C COÖAJOAeHHeM yCAOBHfl yCTOßHHBOCTH 
H Öe3OnaCH0CTH ABHHCeHHH), 4>yHKItßß B03AeflCTBHH AHHeHHO
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CBH3bIBaeTCH C (jjyHKUHeH MHKpOnpO(j)HJIH AOpOrH H C K opocTb io  

ABHJKeHHH aBTOMOÖHAH.
X a p a K T e p H 3 y n  B03AeftcTB H e 3aAaH H O ro M HKponpoijjH AH  A op o rH  

KaK c A y n a iiH y io  C T an n oH ap H y io  4>yHKUHio s n e p r e w ie c K H M  cneK - 
TpOM, HAH, HHane, CneKTpaAbHOH nAOTHOCTblO, peaKUHK) AHHaMH- 
q ecK o fl CHCTeMbi onp en eA s iiO T  TOJKe K aK  C A yn a ftn y io  (jiy iiK U H io  h  
x a p a K T ep H 3 y ioT  e e  c b o h m  snepreTH necK M M  cn eK Tp oM . C ßH 3b MeJK- 
A y  SHepreTHHecKHM H cneK TpaM H  B x o A a  h  B b ix o a a  CHCTeMbi Bb ipa- 
>KaeTCH n ep e3  e e  n epeA aTO H H yio  ()>ynKii.Hio. E c a h  HMeTb b  BHAy 
B03M0H?H0CTb H axoA H T b  n p oc T b ie  33BHCHMOCTH M e jK A y  n ep eM e m e- 
HHeM o c h o b h h x  M a cc  aBTOMOÖHAH h  A e$ op M a ii,H e ft  h a h  H anp n jK e - 
HHeM b  ceneHHHX y n p y r n x  SAeM eiiTOB KOHCTpyKUHH, t o  M aTeM aTH- 

q e c K o e  on n ca H H e  o c h o b h o h  3aAanH  TeopH H  4)°PMHP0BaHHfl n a r p y -  
JKeHHOCTH H ecy m e ft  CHCTeMbi aBTOMOÖHAH o t  b o 3ä c h c t b h h  H epoß - 
H ocTeft A o p o r i i  m o j k h o  Bb ipa3HTb c A e A y io m e ft  (J iopM yAoft:

s 0 ( p } = \ W ( i p ) \ * S q ( p ) ,  (1 )

r a e  S q [ p )  —  S H e p re w ie c K H Ü  cn eK T p  B03M ym eHHH;
S a ( p )  —  S H e p re w ie c K H H  cn eK Tp  H anpnjKeH H ft b p a ccM aT - 

pHBaeMOH A eTaA H ;
|W { i p ) \  —  M o n y A b  n epeflaTO H H oft (jiyHKUHH K O A eöaTeA bH oft 

CHCTeMbi, B ÄHHaM HKe KOTOpOÜ (jlOpMHpyiOTCH 
npH A osceH H bie k  p accM aT p H B a eM o fl A eTaA H  ycn- 
a h h ;

p —  yrA O B an  n acTO Ta.
TaK H M  0Ö pa30M , OCHOBHOe COÄCpHCaHHe TeOpHH ^OpMHpOBaHHH 

n epeM eH H ofi HarpyjKeHHOCTH A eT a A e ft  aBTOMOÖHAH c b o ä h t c h  k  b h - 
öopy C T pyK T ypb i 3KBHBaAeHTHbix K O A eöaTeA bH bix  CHCTeM, H3yne- 
h h k )  h x  nap aM eTpO B , oTb icK aH H io  b o 3m o j k h h x  yn p om eH H ft h  o n p e -  
AeAeHHIO nepeAaTO H H blX  (jjyHKHHH 3THX CHCTeM OT B03AeftCTBHH 
C A yn a ftH o ro  M H KponpotjiH AH  noßepxH O CTH  A o p o rH  Ha KO Aeca 
k  H anp n jK eH H io  b  p a ccM aT p H B a eM o fl A eTaAH .

C y m ec T B eH H o  BajKHbiMH n p n  H3yneHHH (jiopM HpoBaHHH H a rp y -  
30K Ha H e c y m y io  cn c T e M y  rp y 3 0 B o ro  3 b to m o ö h a h  b  cbh 3h  c  e r o  
KOAeÖaHHHMH HBAHeTCH npeACTaB AeH H e B SKBHBaAeHTHOft CHCTeMe 
n oA p e c c o p e H H o ft  M a c c u . BajKHOCTb s t o t o  h c x o ä h o t o  npeA C TaB Ae- 
hhh  onpeAeAH eTC H  e r o  H enocpeACTB eH H oft CBH3bio c H a rp y jK en - 
H ocTb io  H a n ö o A e e  OTBeTCTBeHHoro H e c y m e r o  a rp e ra T a  —  paM bi. 
T eop H H  KOAeÖaHHft aBTOMOÖHAH CTpOHA3Cb B npeAnOAOJKeHHH 
aöcoA ioT H O ft jKecTKOCTH paM bi h a h  K o p n y c a . K a K  noK a3aA H  HCCAe- 
AOBaHHH, ÄAH Tpy30B bIX  aBTOMOÖHÄeft 3Ta  n p eA n o cb iA K a  A on ycT H - 
Ma TOAbKO B OTHOUleHHH H3THÖa paM bi B BepTHKaAbHOft H TOpH- 
30H T3AbH0ft ÜAOCKOCTHX H COBepiHeHHO HeAOnyCTHM a B OTHOUie- 
hhh n pO A O Ab H oro  KpyneH H H . H a n p H M ep , y  aBTOMOÖHAH THna 
3 H J I-1 5 7  yrA O B an  jKecTKOCTb H ecy m e ft  CHCTeMbi coC TaB AneT  
1 2 0 ,6 -102 Krju/pad, b  t o  BpeMH K an  y  n ep eA H e ft noABCCKH 
6 0 ,4 - IO 2, a 3aAH eft —  1 6 7 ,7 - 102 KTM/pad, npH M epH o T a n o e  JKe 
cooT H O ineH n e jKecTKOCTeft y  aBTOMOÖHÄeft F A 3 -6 6 ,  T A 3 - 5 3 A
h A p y r n x  M O AeAeft.

H 3 3 t o t o  C A eA yeT , h t o  n o A p e c c o p e H n a n  n acT b  rp y3 0 B b ix  aBTO- 
MOÖHAeft AOAJKHa p accM aT p H B aT b cn  KaK 3AeM eHT y n p y rn ft  n pn  
KpyneHHH.

H 3 yn eH H e  K pyTH A bH bix  KOAeÖaHHft H ecy m e ft CHCTeMbi noK a3aA O  
T a n m e  HaAHHHe b  Heft A eM m Jm pyiom H X  H e y n p y rn x  c h a .

H eijiop M aH H H  b  pa3AHHHbix 30 H ax  paM bi rp y 3 0 B o ro  3 b t o m o ö h a h  
cym ecTB eH H O  3 3 b h c h t  o t  C T pyK T ypb i H ecym e ft CHCTeMbi, b k a io - 
q a io m e ft  JKecTKO CM OHTHpoBaHHbie n a  Heft a rp e ra T b i.

C yneTO M  K p y m n b H o ft  noAaTAHBOCTH paM bi SKBHBaAeHTHan 
K O A eöaTeA bH an  CHCTeMa x o ä o b o ü  nacTH  3HanHTeAbHO ycAOJKHneT- 
c h . O ä h 3k o  A aH H bie o  M ecTH bix  yxcecToqeH H H X  p aM b i i i  KapTHHa 
p acn p eA eA eH H H  noAaTAHBOCTH n o  30H3M no3BOAHiOT HCKaTb y n p o -  
meHHH, npeACTaBAHH n o A p e c c o p e im y io  n acT b  rp y 3 0 B o ro  aBTOMO- 
ö h a h  KaK  A ß e  ycA O B iio  H eA e ijiop M H p yeM b ie  M accb i, cocp eA O T oqeH - 
Hbie H aA  n ep eA H e ft h  3aAH eft n oA B ecnaM H  h  CBH3aHHbie yn p yrH M  
(n p n  h x  OTHOCHTeAbHbix n on ep en H b ix  n ep eM em eH H n x ) SAeMeHTOM. 
yq H T b iB a n  y n p y r n e  CBH3H, AeM m Jm poBaH H e h  HHepnnoHHbie 
CBOHCTBa a rp e ra T O B  x o a o b o h  nacTH , ocH O BH yio SKBH BaAeiiTH yio 
rp y3 O B 0 M y aBTOMOÖHAio K O A eöaT eA b H y io  cn cT eM y  m o j k h o  n p eA - 
CT3BHTb B BHAe, CXeMaTHHeCKH n0K33aHH0M  Ha PHC. 1'.

ypaB H eH H H  ä b h jk c h h h  e e  Aa iO Tcn  AßyM H  coBOKynHbiMH rp y n n a -  
mh (2 )  h (2 a ) ,  rA e  npHHHTbie oöo3H aqeH H H  noncHHioTCH cxeM o ft 
(p n c . 1‘) .  Ü 3  3 th x  ypaBH eH H ft B b iTeK aeT b h b o ä  o  x a p a K T e p e  KOAe- 
ÖaHHH CHCTeMbi B 33BHCHM0CTH OT COHeTaHHH 33KOHOB H3MeHeHHH 
opA H H aT  noßepxH O CTH  A o p o rH  q „  n o A  npaBbiM H h q „  a c b h m h  
KOAecaM H. E c a h  T e K y m n e  3 iia ’ ieHHH b h c o t h  H epoB H ocTe ft n oA  
npaBbiM H H AeBbIMH KOAecaM H OAHIiaKOBbl, TO B03HHKaK)T KOAe- 
Ö3HHH CHCTeMbi TOAbKO B npOAOAbHOft nAOCKOCTH. 3 t H  KOAeÖaHHH 
onncbiBaiOTCH ypaBHeHHHM H:

b3 +  Py .. ab — ..
M  —  z i  +  M  tv> Z 2 +  2  1), Z y - ,  2  %  Si +  2  c 01z t  —

» M l  +  2 % +  2 cpi Si +  2 cml ^  —  2 Yjj a-i —  2 cpiz l =

=  can (?14 +  Qin) ;

a3 +  py .. ab —  "
M  (a +  by, ^  +  M  (a  +  by  Z 1 +  2  % ^2 —  2 1 2  S3 +  2  cP2z 3 —

—  2  cp2 =  0 ; (2 )

/Wg 83 "}~ 2  IJa ^2 “f“ 2  Cp2 Sj “E 2  Cui2 ^ 2--- 2  tfa Z%---

—  2  cp 2 z2 =  cmi {q2ji +  Q-2ti) •

E cah  H3MeHeHHH opA H H aT noßepxHOCTH A o p o r n  n o A  npaBbiM H 
H AeBbIMH KOAecaM H npH  ABHJKeHHH aBTOMOÖHAH HaXOAHTCH 
B npOTHBO(})a3e, TO B03HHKai0T TOAbKO nO nepeHHble KOAeÖAaHHH 
M acc, on n cb iß aeM b ie  ypaBHeHHHMH:

M i ?xl ßi +  ^ (ßi —  ßmi) +  2  (  cP id2pi +  cp\ )  (ßi —  ßmi) +

+  ’ l« (ßi —  2̂)  +  cn (Pi —  ßa) =  0 ;

mi  Pml Km —  ̂  (  ßi —  ßmi) —  2 (cpi d 2p l +  Cpl ]  X

X  (ßi —  ßmi) +  2 cm 4 l  ß/ni =  ctuidici (.Qi/i —  Gin) ! 

M 2 p^2 ßa +  2 Tb d22 —  ßm2)  +  2 {cp2 d 2p2 + c p2) X

X  (ß2 —  ßma) —  rlH (ßi —  P2)  —  ch (ßi —  ß2) =  0; (2a)

m 2 Pm2 Pnta— 2% (ßa —  ßma) —  2 (  Cp^d2̂  +  c p 2  )  X

X  (ß2 —  ßma) +  cui2 dj[2 ßma =  cm  ^«2 ifojt —  Qin) -

B oömeM CAynae, K o rA a  H3MeHeHHH opA H H aT M HKponpo^iHAH 
A o p o rH  nOA npaBbiM H H AeBHM H KOAecaM H npOH3BOAbHbI, B03HH- 
K3IOT KOAeÖaHHH H B BepTHKaAbHOft H B nonepeH H blX  nAOCKOCTHX, 
ho paccM aT pH B aTb  h x  mojkho  He3aBHCHMO A p y r  OT A p y r a ,  TaK  K aK  
nepßaa h BTOpan rp y n n b i AH4)4)e P eHIln a ',IbHbIX ypaBH eH H ft (2)

(a  +  b f (a  +  b f

Phc. 1. SKBHBaAeHTHan KOAeöaTeAbHan CHCTeMa x o a o b o A 
HaCTH aBTOMOÖHAH

B3aiiMiio He3aBHCHMbi. Ta K oe  npeACTaBAeHHe BecbMa BajKHO c  Me- 
TOAHHeCKOft TOHKH 3peHHH, TaK KaK n03BOAHeT npOBOAHTb HCCAe- 
A0B3HHH ÄHHaMHHeCKHX XapaKTepHCTHK aBTOMOÖHAH KaK KOAeöa
TeAbHoft CHCTeMbi c noM om bio ÖapaÖaHHoro CTeHAa c  CHHycon- 
AaAbHblMH HepOBHOCTHMH OTAeAbHO npH CHMMeTpHHHOM HX B03- 
AeftcTBHH Ha npaBbie h AeBbie KOAeca h npn CMemeHHOM Ha noAo- 
BHHy ÄAHHbl BOAHbl HeCHMMeTpHHHOM B03ÄCfiCTBHH.

ÄaAbH eftm ne ynpomeHHH bh och tch  b paccMaTpHBaeM yio cncTe- 
My Ha 0CH0B3HHH 3KCnepHMeHT3AbHbIX HaÖAIOAeHHft. B qaCTHOCTH 
KOAeöaHHH nepeAHeft h 3aAHefi nacTeft rpy30Bbix aBTOMOÖHÄeft 
B BepTHKaAbHOft nAOCKOCTH CAaÖO CBH3aHbI. 3 tO  AaeT B03MOJK- 
HOCTb b nocAeAyiom eM  äah  onncaiiHH HarpyjKeHHOCTH OTAeAbHbix 
A eT a A e ft n cnoA b30 B 3Tb  H 3B ecTH ue A B yxM a cc oB b ie  H ecB H 3aH iiu e
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CHCTeMbi. Y p aB H eH H fl ABHHceHHfl h x  noJiynaiOTCfl H3 ypaB H eH H fl 
(2 )  HCKJIIOHeHHeM HJieHOB HHepUHOHHOH B3aHMOCBH3H.

Y n p y r o c T b  p e c c o p  n p n  n p o rn ö e , p au H aA b H aa  y n p y r o c x b  ih h h  
h  H e y n p y ro e  conp oTH B .ieH H e b  n ou ß ecK e  on p eu eA eH b i ä a h  r p y 3 o -  
b h x  aBTOMOÖHJieft p as jiH H H u x  B ecoB b ix  K aTerop H H  b  p a ö o T e  [4 ]. 
H 3 y fleH H e  S K cn epH M eu raA b H b ix  M aTepnaAO B  n o K a 3 a jio  b o 3m o j k - 
HOCTb JIHHeapH3aU,HH 3THX XapaKTepH CTH K B 30HaX, He CJIHIHKOM 
yn aJ ieH H b ix  o t  CTaTH necKofi H aarpy3K H , 6e3  ö o A b u m x  n o rp e u m o -  
CTefl.

C h a m  H e y n p y ro r o  conpoTH BJieH H fl b  n oA B ecK e  aHaAH3HpoB3AHCb 
n o  HaÖAIOÄeHHflM CBOÖOAHblX KOÄeöaHHH H M O ryT yAOBAeTBOpH- 
TeAbHO OIieHHBaTbCfl CyMMapHbIM KOS(J>(J>HUHeHTOM ueM ncjm poB a- 
HHfl, n p on op u H O H aA b H oro  C K o p o c ra  OTHOCHTeAbHbix nepeM em eH H H  
M acc.

H a n ö o a e e  TpyAH O  AOCTynHbiM ä a h  h h c a c h h o h  oueHKH ä o  Hac- 
TO H iu ero  BpeM eHH cH H TaA ocb  o n p eA eA eH H e  ' MOMeHTOB HHepuHH 
nOApeCCOpeHHOH MaCCbl aBTOMOÖHAfl OTHOCHTeAbHO npOÄOAbHOH 
o c h . T eM  ö o A e e  c a o j k h o  ycTaHOBHTb p a cn p eA eA eH H e  n o n ep eu H o ro  
MOMeHTa HH epuiiH  n oA p ec cop eH H o ft  M accb i H aA  n ep eA H e fl h 3aA H efl 
n oA B ecK aM H . C n oM o m b io  cneu naA bH O  p a 3 p a 6 o T a H H o ro  CTeHÄa 
Ä A fl K pyueH H fl HeCyiUHX CHCTeM C MrHOBeHHbIM CHflTHeM npH KAa- 
A U ß a eM O ro  MOMeHTa y A a A o c b  on p eA eA H T b  s t h  BeAHHHHbl, aH a- 
A H 3H pya  CBOÖOAiibie K pyTH AbH bie KOÄeöaHHH n ep eA H e fl h  3aA H efl 
n o A p ec cop eH H b ix  n ac T e ft  aBTOMOÖHAfl. H a  s t o m  jK e  y c T p o ftcT B e  
o n p e A e A e H b i yrA O B b ie  » e e T K o e T H  H e c y m n x  c h c t c m . Cy iuecTB eH H O  
B a *H b iM  n p n  s t o m  H B A flAocb  ecT ecTB eH H oe npHAOHieHHe n a r p y -  
J K a io m ero  ycH AH fl n ep e3  p e c c o p b i h  cocTOHHHe H e c y m e f l CHCTeMbi, 
COOTBeTCTBOBaBmee SKCnAyaTaUHOHHbIM yCAOBHHM. A H aA H 3  CBO- 
Öo a h h x  n on ep eu H b ix  K O ÄeöaH H fl Ha s t o m  CTeHAe n pn  pa3AHHHbix 
H au aA bH b ix  ycAOBHHX n oK a 3 a A  AonycTHM OCTb npeunoAOJKeHHH 
o  nponopuHOHaAbHOCTH c h a  H e y n p y r o r o  conpoTH BAeH H H  b  H ecy - 
m e ö  CHCTeMe nepB O fl CTeneHH c k o p o c t h  OTHOCHTeAbHbix n ep eM e- 
rueHHfi, npHBeACHHbix k  n ep eA H e fl h  3auH eft n ou ß ecK aM  K p y rH A b - 
H bix M acc . H a  cneunaAbH O M  MHOroHHTeBOM n o A B e c e  o n p eu eA H - 
AHCb T a K iK e  m onepeu H bie  m o m 0h t m  HHepuHH H en oA p eccop eH H b ix  
M a cc  MOCTOB B CÖOpe C KOAeCaMH [5]. B CBH3H C TeM , HTO n pn  
n o n e p e u H u x  KOAeöaHHHX y rA b i n e p e x o c a  m o c t o b  OTHOCHTeAbHO 
paM bi y  rp y3 0 B b ix  aBTOMOÖHAefl M o ry T  A o c r a r a T b  3HaneHHft ä o  
12°, BB eAeH o b  paccM O TpeH H e n p oA O A b H oe K pyneH H e p e c c o p . 

JKecTKOCTb p e c c o p  n p n  npoAOAbHOM  KpyneHHH cp , H 3 yqa A a cb  

n o  3KcnepH M eH T3AbH biM  xap aK T ep n cT H K aM  y n p y ro c T H , n oA yn eH - 
h h m  Ha cn eu naA bH O  pa3paÖ 0T3H H 0M  ycT p o ftcT B e .

3 t h  SK cnepH M eH TaAbH bie HCCÄeÄOBaHHH n oK a3aA H  n p a K ra n e c -  
KH e B03M0JKH0CTH AaÖOpaTOpHOTO OnpeUeAeHHH B cex  HeOÖXOÄH- 
M bix  a a a  p a c u e T a  K O ÄeöaH H fl sKBHBaAeHTHoft CHCTeMbi n a p a M e T 
p oB  H B03M0JKH0CTH HX AHHeäpH33UHH.

B CBA3H c  TeM , h t o  3aA H flfl öaAaH CH pH afl n oA B ecK a  T p e xo cH b ix  
rp y3 0 B b ix  aBTOMOÖHAefl cym ecTB eH H O  c rA a m H B a eT  B03AeflcTB H a 
A o p o r n ,  H 3yH eno e e  n oB eA eH u e Ha pa3AHHHbix HepoBHOCTAx. 
P e 3 y A b T a T u  T eo p eT H H ecK o ro  h S K cn epH M em raA bH oro  HCCAeuoBa- 
h hA  noK a3aA H , h t o  n ep eM em eH H e n o A p e c c o p e im o f l  M accb i H aA  
öaAaH CH pH oft n oA B e cK o fl b  cpaBHeHHH c  n oA B ecK o ft  o ä h o t o  MOCTa 
n p n  T e x  m e  n a p a M e T p a x  CHHjKaeTCfl Ha 3 0 — 4 0 % .  YcTaH O B A eH a 
OÖAaCTb CKOpOCTefl ÄBH m eH H fl, B KOTOpofl npO ABAfleTC fl 3TO CHH- 
m eH H e. ü a a  r p y 3 0 B u x  aBTOMOÖHAeft TH na 3 H J I-J 5 7 , « Y p a A - 3 7 5 » ,  
K p A 3 - 2 1 4  OHa co cT a B A fie T  8 — 45 km/h. 3 t o  no3BO AH Ao b u aA b - 
H eflm eM  n p n  onpeu eA eH H H  nepeu aTO H H N X  (JiyHKUHft n o  BXOAy 
B03AefiCTBHfl Ha 3aAH H e KOAeCa T p e x o cH b ix  aBTOMOÖHAefl HCnOAb- 
30B aTb yn p o m e H H y io  c x e M y  noupeccop H B aH H H , H C K Arona iom yio  
H en oA p e cco p eH H b ie  M accb i h mecTKOCTb mHH, n o A a ra f l  caM O bo3- 
M ym eH H e CHHJKeHHHM Ha 3 0 — 4 0 %  o t  p a c n e T H o ro  n o  c o c T a B y  
M H KpqnpO (j)HAfl.

H a rp ym eH H O C T b  p aM b i n p n  c h m m c t p h a h o m  B03AeflcTBHH p a c -  
CM aTpHBaeTCA b  n p eA n oA om eH H H , h t o  B03H H Kaiom H e M ec ra b ie  
K an p n m eH H fl n p o n o p u n o H a A b H u  cocpeAO ToneH H biM  CHAaM, o t h o - 
CHTeAbHbie KO ÄeöaH H fl O TAeAbH bix  n ac T e ft  paM bi h  ycTaH aB A H B ae- 
M bix  Ha Heft a rp e ra T O B  OTcyTCTByiOT, a ocHOBHbie c h a h , ueflC T- 
B y iom H e  Ha p a M y , cocpeAO TO H eH bi b  M ec T a x  KpenAeHHH p e c c o p  
h  T flm e A b ix  a rp eraT O B .

n e p e u a T O H H a fl (JiyHKUHH, x a p a K T e p H 3 y io m a fl, H anpH M ep, <Jiop- 
M iip oB a H u e  MecTHOro_ HanpajKeH H H  b AOHJKepoHax paM bi b  30H ax  
ycTaHOBKH KpoH m TeflH O B p e c c o p , onpeAeAH eTCH  c  A on ym eH H eM  
A H iie ftn o fl OBA3H M e>KÄy 'n ponn öoM  p e c c o p b i, ycH AH eM , n pH A om eH - 
h h m  b K poH m TeH H e p e c c o p u , h  H anpflm eH H eM  b s t o m  M ecTe paM U , 
t .  e.

Op =  & p f d

( f d  —  AH iiaM H H ecKH fl n p o r n ö  p e c c o p b i; A p —  Koscjxjm uHeHT 
nponopu H O H aA bH O C TH ).

H e o ö x o A H M a f l  n ep eA a T O H iia a  (J ^ h k u h h  p a ccM a T p im a eM o ft  nou- 
BecKH n o  B b ixo A y  b  BHAe A n iiaM U H ecK oro  n p o r u ö a  p e c c o p  o t m c k h -

BaeTCH a a a  A B y xM a cc oB o ft cn cT eM u  H3, H anpH M ep, n ep B o ö  n a p u  
ypaB H eH H fl (2 )  Öe3 HAeHOB CBH3H C OCTaAbHbIMH. JJah STOTO 
ypaB H eH H fl ABHjKeHHH n peoöpa3y iO TC H  n o  J la n f la c y  h noAyneH H afl 
cu cTeM a  aA reöp au H ecK H X  ypaB H eH H fl b  H30ÖpajKeHHHX, h bahk j- 
iu h x ch  (JiyHKUHHMH KOMnAeKCHofl nepeM eHHOft s = ip — v , pa3 p e- 
m aeTCA  OTHOCHTeAbHo p a 3 H o c ra  H 30Ö pam eH H fl nepeM em eH H H  n ou - 
p e c c o p e H H u x  h H en oA p eccop eH H b ix  M acc , A eA eH H o fl Ha H30Öpam e- 
HHe B03M ym eHHH:

Wf  (s ) =  <o2 X

X
s 2

r / 2k Q2 \ t2 k  
( s 2+ 2 ß s + ! 2 2)  H s 2+  —  s +  —  + « 2j^ —  s +

Q2 \ i  ’
— ,j ( 2 Ä s + Ö 2) j

(3)

ru e

Q 5 :

k - ^ - '  
M ,  '

2 cpi

2  Cut\

m !

. 3 .

M t ’

+  Pv
M 1 =  M  ■ tvl

( a + b f

TlMesi b BHAy, h to  Bce nepeMeHHbie ÄH(})4)epeHUHaAbHbix ypaB- 
HeHHÜ ABHJKeHHH ( 2 )  HBAHIOTCH (JiyHKUHHMH C OrpaHHHeHHUMH 
npeueflaMH h TeMnoM HapacTaHHH, a paccMaTpHBaeM aa CHCTeMa
yCTOflHHBa, MOJKHO CHHT3Tb V =  0  H nepeASkTOHHyiO (JiyHKUHIO BU-
p33HTb B 33BHCHMOCTH OT AeflCTBHTeAbHOfl H3CT0TbI C nOMOmblO 
noACTaHOBKH s= ip .  T o ru s  nocue 3aMeHbi nepeMeHHbix ypaBHe
HHe i (3 )  3anHmeTCH TaK;

Wf (lp) =  o)2-----------------—-------------- --
P * ~  b r f i  +  bt —  i  ( bxp 3 +  b3p )

ru e

b 1 =  2 k ( l +

b2 =  Q » ( l + - j ^  +  >

b 3 -  2 k  <ü2; 

bt  =  Q2co2 .

K BaupaT MouyAA s t o ü  nepeuaTOHHOÖ (JiyHKUHH noACHHTbiBaeTcsi 
no oömuM npaBH AaM  u e flcT B H fl H au  KOMnueKCHbiMH hhca3mh:

I W f ( t  p)l2 =  «ü4---------------------— -------------------------,
1 / K F il P* +  N l P «  +  N 2 9* +  N l P * +  N t

(4)

rue

N 3 =  b \ - 2 b £  

N 2 =  b \ - 2 b t — 2b1bt - 

N 3 =  b l - 2 b 2bt -,

N 4 =  bt .

B  COOTBeTCTBHH C OCHOBHbIM COOTHOmeHHeM (1 )  SHepreTHHecKHÜ 
cneKTp AHHaMHHecKoro nporHÖa peccop  npu 33A3hhom SHepreTH- 
necKOM cneKTpe iB03AeflcTBHH BbiöpaHHoro THna u op oru  h ck o 
p o c th  ABHHieHHH OnpeUeAHTCH B BHAe

S / ( p )  =  | H 7 / ( W S 4 ( p ) .

YH H TblBafl, HTO HCKOMblfl npOUeCC H3MeHeHHfl HanpflJKeHHfl 
b AO H m epoH e m o j k h o  npeu cTaB H T b  k s k  u eftcTB H e Ha C AynaÖ H yio  
CTauH O H apH yio (JiyHKunio, B u p a jK a io m y io  AHHaMHHecKHfl n p o r n ö  
p ec cop b i, o n e p a T o p a  b Bnue n ocT oa H H o ro  KosijH jm uH eH Ta n p o n o p -
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UHOHajibHOCTH, SHepreTHHecKHH cn eK Tp  3Toro HanpnjKeHHH npe^- 
CTaBJIH eM  B B H £ e

Sa p ( p )  =  ^p \Wf ( lp )¥ S q ( P ) .  (5)

F lep eM eH H oe  H anpn jK eH H e b p a M e  o t  H H epunoH H bix n e p e rp y3 0 K  
b 30H ax  KpenjieH H H  TH JK enux a rp e ra T O B  paccM aTpH BaeTC H  n p o -  
nopuHOna.nhHbiM ycK op eH H io  u eH Tpa  TH JK ec™  B b i6paH H oro  a rp e -  
ra T a  b c o b m c c th o m  c  p a M o ft ä b h jk € H h h . B epTH K aA bH bie  y c K o p e -  
h hh  u eH Tpa  TH>KecTH A io ö o r o  T H jK e jio ro  a rp e ra T a  m o>kho naÜTH 
n o  3auaH H O M y pacnoAO JKeH H io e r o  Ha paM e, a CAeuoBaTeAbHO, 
m o jk h o  H a ft™  h cocpeu oTO H eH H yio  A H H aM H necKyio  n e p e rp y 3 K y  
B M ecT e  e r o  conAeHeHHH c  p aM o ft, n p e H e ö p e ra n  y n p y r o c T b io  K p e n 
AeHHH. H c x o a h  H3 HecB5i3aH iiocTH  K on eß aH H fi n ep eA H e ft u  3aAH eft 
n a c T e ft  rp y3 0 B b ix  aBTOMOÖHneft, ycK op eH H e ueH Tpa  TH JKec™  
B b i6 p aH H oro  a r p e r a T a  m o jk h o  on p eu eA H T b  AßyM H  cocraB AH io iU H M H  

yc K op eH u ft Z\ h  z 2, p a 3 u e jib H o  (jjopM H pyeM biM H  n pn  K on eöaH H n x  
KajK AO ft nou B ecK H . E c j ih  o6o3 H au u Tb  M a c c y  p a ccM aT p H B a eM oro  
a rp e ra T a  M a  h  n on o jK eH H e e r o  u eH Tpa  t h jk c c t h  BAOAb n p o u o jib -  
HOft o c h  x a, n p e H e ö p e ra n  BepTHKanbHbiMH CMeiueHHHMH o th o c h -  
TeubHO ueH TpaJibH oft n poA O A bH oft o c h  n o A p e c c o p e u H o ft  M accb i, 
t o  AH H aM H uecKan n e p e rp y 3 K a  Ha p a M y  b M ec T a x  KpenAeHHH 
o t  KO AeöaH H ft H aA  n ep eA H e ft h 3aAH eft noA ß ecK aM H  onpeAenn eTC H  
K aK  *

A u  —  M g '

D q% —  AAg

L a

X a

L a

(6)

TAe L a —  6a3a aBTOMoftunn.
n PH CJiyuaftHOM B03AeÖCTBHH Ha KOJieca CO CTOpOHU AOpOTH 

CTaTHCTHuecKHe xapaK TepH CTH KH  ycK op eH u ft onpeAejiH ioTC H  
c o r j ia c H o  yp aB H eH H io  (1 )  n ep e3  n ep eu aT O H H u e (JjyiiKUHH, KOTOpbie 
noACHHTbiBaioTCH n o  B b ix o u y  b  BHAe ycK op eH H ft a j ih  T e x  a re  yp a B - 
HeHHÖ (2 ). f le f t c T B y a  t o h h o  TaK  jK e, K aK  s t o  6 u a o  noKa3aH O  a j ih  
n p o r n ß a  p e c c o p u ,  K B au paTb i M OAyJieft n epeA aTO H H U x (JiyHKUHft 
n ep eA H e ft h  3aAH eft n o A ß e c o K  n o  s t h m  B b ixoAaM  m o j k h o  B u p a -  
3HTb n ep e3  K03(j)(J)HUHeHTbI ypaB H eH H ft ABHJKeHHH:

=  »•  +  -----------

TAe

P8 +  N l P * +  N i P i  +  N iP 2 +  N t

■ Ak,

L X n
w . . ( i p ) f s q (py,

X g

L
W ~ ( i p ) f S q {p) .

JKeHU OÖbIHHO TaK, HTO UeHTpbl THJKeCTH HX OK33bIBaiOTCH BÖJIH3H 
BepTHKajIbHOft UAOCKOCTH nOABOOKH (AB H TaTe jIb , KaÖHHa e a A  ABH- 
raTejieM  h  AP- —  y n ep eA H e ft noA B ecK H ; Ky30B , r p y 3  b  Ky30B e, 
BepTHKajibHaH Har>py3Ka Ha K p roxe  h  A p . —  y  3aA H eft n o A B e cK H ). 
y  T p e xo cH b ix  aBTOMOÖHjieft o n a c H o e  yB eJ im e H u e  BUCOKonacTOT- 
Hbix HHepunoH H bix H a rp y3 0 K  Ha p a M y  HaÖJUOuaeTCH rnaBH U M  
oöp a 3 0 M  b  CBH3H c  KOJie6aHHHMH n ep eA H e ft n a c r a  b  CHJiy c r j ia -  
jK H B a iou ie ro  b j ih h h h h  ö a jia n c H p iio ft  KOHCTpyKHHH 3auH eft n ou B ec- 
k h . n o a T O M y  ä a h  onHcaHHH H H epunoH H bix n e p e rp y 3 0 K  p a M U  o t  
CMOHTHpoBaH H bix  Ha Heft a rp e ra T O B  AOCTaTOHHo on p eA eA H T b  n e p e -  
A a T ou H y io  (JjyHKUHio noABecK H  o a h o t o  MOCTa. P a c n c T H o e  o n p e u e -  
AeHHe CBH3H HanpHJKeHHÜ B OTAeAbHblX CeHeHHHX paM bi H AeftCT- 
ByiOIUHX Ha H ee CHA BBHÄy CAO>KHOCTH B33HMOAeftCTBHH SAeM eH- 
TOB KOHCTpyKHHH, CAOJKHOÜ KOHfjjHTypaUHH HX, MHOTOHHCAeHHUX 
KOHUeHTpaTOpOB HanpHJKeHHÜ HBAHeTCH CaMOCTOHTeAbHOft 3 a u a - 
neft, K O Topan  Bb ixoAH T 3a  n p e u e n u  H acTOHiueft p a ö o T b i. O u naK O , 
K ax  n oK a3b ißa ioT  CTaTHHecKHe HcnuTaHHH (6 ],  CBH3b 3Ta n o  K pa ft- 
Heft M ep e  b  30H ax, r u e  HaßniOAaioTCH 3KcnnyaTauH O H H bie n oa p e jK -  
AeHHH paM bi, BecbM a 6AH3Ka K AHHeftHOÖ.. MTOÖbl npO BepH Tb AO- 
nycTHMOCTb T a u o ro  cooTH om eH H H  n pn  AHHaMHuecKOM H arpyjK eH H H , 
6 h a h  n p oB eA e iib i cn e u n a n b H u e  ncnbiTaiiH H  Ha 6 apa6a iiH O M  CTeHue 
C CHHyCOHAaAbHblMH HepOBHOCTHMH1. Pa3BHB3K)IUHeCH B p a M e  npH 
yCTaHOBHBUIHXCH BblHyjKÄCHHUX KOAeßaHHHX aBTOMOÖHAH HanpH- 
jKeHHH (})HKCHpoBaAHCb Ha B c ex  u acTO Tax , b  A H ana30H e npaKTH - 
qecKH  BCTpeuaioiUHXCH nacTO T B 0 3 M y iu a io iu e ro  b o 3ä c ö c t b h h  
AOpOTH. n p H  3T0M KOAeÖaHHH HanpHJKeHHÜ HOCHT OTHeTAHBO Bbl- 
pajKeH H bift CH HycoHAaAbHbift x a p a K T e p  c aM nAH TyAaM H , H3MeHnio- 
IUHMHCH B 33BHCHMOCTH OT HaCTOTU. OuHOBpeM eHHO C HanpHJKe- 
HHeM (}>HKCHpOBaAHCb H H3MeHeHHH BbIXOAHblX n O K a3aTeA eft KOAe- 
6aHHÖ CHCTeMbi, KOTOpbie 
OnpeACAHKJT, COTAaCHO
H3AOJKeHHOMy B bl U le, (JlOp- 
MHpOBaHHe COCpeAOTO-
qeHHOft CHAU BÖAH3H paC- 
CM aTpHBaeM Ofi 30HbI p a 
Mbi. Ha p u c. 2, a noK a3 a - 
Hbi p e3 yA b T aT b i T a u o ro

K l  —  .

K i  =  2 i 2 -

K034>4>HIi HeHTbI 3H3MeH3TeAH Te JKe, HTO H B ypaBHeHHH ( 4 ) .  
E c a h  SHepreTHHecKHH cneKTp b o 3a c ü c t b h h  BbiSpaiiHbix THna u opo- 
rn  h  c k o p o c t h  ABHJKeHHH 3aAaH, t o  SHepreTHHecKHe CneKTpbl 
COCT3BAHIOIUHX AHH3MHHeCKOÜ neperpy3KH OT KOAeÖaHHÖ HaA 
nepeAHeft h  3aAHefi noAßecKaMH BupajKaiOTCH nepe3 nepeuaTOH- 
Hbie $yHKUHH H AHHeÖHbie K03(j)(j>HUHeHTbI H3 ypaBHeHHft ( 6 ) :

Phc. 2. CpaB H eH H e aM nAH- 
T yA H U X  HacTOTHbix x a p a K T e -  
p h c t h k  AH H aM H H ecKoro n p o -  
rußa p e c c o p u  (K pH B an  1 )  h 
HanpHuteHHH o «  b  AOHJKepoHe 
p a M U  y  3 a u H ero  KpoH iU TeftH a WS 
p e c c o p u  (K pH B an  2) aBTO- 
m o ö h a h  3HJI-<157 n p n  c h m - 200
MeTpHHHOM B03AeftCTBHH Ha 
KOAeca nepeAH ero MOCTa: 
a —  b oßmeM bhac; 6 —  no 

aMnjiHTyAaM

kT/CM*
a )

■ s ^

0,8
0 )

1,8 f&Q cm

n o A a r a n ,  H anpH M ep, h t o  C AynaftH bie $yHKUHH, B b ip a jK a iom H e 
ÄHHaM HnecKHe n ep erp y3 K H , KaK  peaKUHH a h h c ü h u x  c h c t c m  n ep eA - 
Heft h 3auH eft n o A ß e c o K  Ha C A yna ftH oe CTauHOHapHoe B03ueftcTBHe 
AOpOTH, B33HMHO H eK 0 ppeA H p0B 3H U , 3HepreTHHeCKHÄ CneKTp HX 
cyM M bi B b ipa ju aeM  cyM M o ft SH epreTHHecKHX cn eK T p oB  co cT a B -
AHKJIUHX

Sq ( p )  =  Sp i ( p )  +  Sp2 ( p ) -

E c a h  CBH3b MejKuy MecrauMH HanpnjKeHHeM h  cocpeAOToneH- 
Hoii Harpy3Koft b M ecTe KpenAeHHH paccMaTpHBaeMoro arperaTa 
AHHeÜHa H MOHCeT Ö biTb  BUpajKeHa H epe3  nOCTOHHHuft K03(j)(})H- 
UHeHT A m ,  t o  HCKOMbiä snepreTHHecKHÜ cneKTp HanpHJKeHHÜ 
OnpeAeAHeTCH b b h a c

( P )  =

B o MHOTHX KOHKpeTHUX CAyH3HX, npeACTaBAHKJIUHX npaKTHHeC- 
KHft HHTepec, ä a h  onpeAeAeHHH neperpy30K , AeftcTByiomHX Ha p a 
My, HeT Heo6.XOÄHMOCTH COBMeCTHO yHHTUB3Tb yCKOpeHHH nOA- 
peccopeH H oii M accu  h Hau nepeAHeft, h  HaA 3aAHeft noAßecKaMH. 
A rp e ra T u , tianSoAee i ih t c h c h b h o  HarpyjKaioiuHe paM y, pacnoAO-

SKcnepH M eH Ta ä a h  8 b to m o 6 h a h  3HJI-157 b BHAe aM n A H T yu H u x  
HacTOTHbix xap aK Tep iiC TH K  n p o r n 6 a  p e c c o p u  h HanpajKeH H H  b p a 
Me, B 30He nOHBAHBUIHXCH npH  3KCnAyaT3UHH yCT3A0CTHUX T p e - 
iu hh  y  3 a A H ero  KpoH iU TeftH a A eB o ft p e c c o p u .  H 3  rpa^JHKa 
(p n c . 2 ,6 )  b h ä h o , h t o  H M nAH TyAu  H a n p H *eH H H  h n porH Ö a  
p e c c o p u  CBH33HU AHHeÖHO B UIHpOKOM Ä H an a3 0 H e HaCTOT KOAe- 
ÖaHHft aBTOMOÖHAH, B03HHKai0IUHX OT B03AeftCTBHH ÄOpOTH. 
CxOJKaH C 3THM KapTH H a HaÖAKJABeTCH H n p n  C0n0CT3BAeHHU 
aM nAH TyA  ycK op eH H ft n ou p ec cop eH H o ft M a c c u  3 b to m o 6 h a h  c  aM - 
nAH TyuaM H  m c c th u x  H anpnjKeH H ft b p a M e  b 30 H ax  KpenAeHHH 
T H jK e A u x  a rp eraT O B . H a pnc. 3, a n oK a 3 a H U  aM n A H T yA H u e n a c -  
TOTHUe XapaKTepHCTHKH 9THX BeAHHHH, nOAyHeHHbie Ha aBTOMO- 
6 n A e  «Y p a A - 3 7 5 » .  H an p n jK eH H H  n p u  s to m  H3MepHAHCb b 30He 
SKcnAyaTauH OH H bix ycTaAO CTH bix n o B p e »A e H H ft  nepBOft n onepeH H - 
h u  paM bi, Ha K O T op y io  onupaeTC H  cb oh m h  KpoHUiTeftHaM H ABH ra- 
TeA b . K a K  BHÄHO H3 pHC. 3 ,6 ,  H B 3T0M  C A yn a e  3M nA H TyA U  
AeficTBH TeAbH o o n a cH b ix  HanpHJKeHHÜ h Bbi3UBaioui.HX h x  y c K o p e -  
hhü  n ou p ec cop eH H o ft M a c c u  yKAaAUBaiO TCH  b n p e u e A u  npHÖAH3H- 
TeAbHO npH M oft np0n0pUH0H3AbH0CTH.

n 0A06Hbie 3KCnepHMeHT3AbHUe HCCAeAOBaHHH nOÄTBepjKAalOT, 
HTO npH KOAeÖaHHHX aBTOMOÖHAH OT CHMMeTpHHHOTO B03AeftCTBHH 
Ha KOAeca BnoAHe uonycTHMO cHHTaTb HanpnjKeHHH b 30Hax ycTa-

1 OriHCbiBaeMbie ancnepHMeHTbi npoBe^eHbi c o b m c c t h o  c  KaHfl.
TexH . Hayn JI. A. JKoroBbiM h n. H.
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JIOCTHblX nOBpeJKÄCHHH paM bi nponOpUHOHaJIbHbIMH COCpeÄOTOHeH- 
HblM CHJiaM OT HHepUHOHHblX n e p e rp y 3 0 K  HJIH OT B3aHMOÄeÖCTBHH 
c ajieMeHTaMH noÄpeccopHBaHHH.

F lepeM eH H b ie  H anpnjKeH H H  b  p a M e  n p n  HecHM MeTpnnHOM B03- 
Ä eficTBH H  on p eA eA H iO T cn  y rjioB b iM H  AecfjopM am iH M H  H e c y m e fl 
CHCTeMbi h a h  ee KpyTHAbHHM H n o n e p e iH U M H  KOAeöaHHHMH.

BbiHHCJieHHe nepeaaTOHHOH (JiyHKUHH no STOMy BbixoAy ä a h  
CHCTeMbi ypaBHeHHH (2 a ) c yneTOM CMemeHHH B03AeftcTBHH Ha 
3aflHHe KOJieca, onpeA eA neM oro CKopocTbio ÄBHJKeHHH h  Öa3oft 
aBTOMOÖHAH, rp0M03ÄK0. AH8JIH3 CHCTeMbi nOACKa3bIBaeT B03- 
M O *H u e ynpomeHHH ä a h  rpy30 B u x aBTOMoÖHJieft.

V flV  <v?/

 z  m i ± _ j   i -
0 400 800 Za cti/ceK*

6)
Phc. 3. CpaBHeHHe aMnAHTyAHbix nac- 
TOTHblX xapaKTepHCTHK yCKOpeHHH nOÄ- 
peccopeHHoft Maccbi HaA nepeAHefl noA- 
BecKofi (KpHBaH 1 —  sKcnepHMeHTajib- 
Hoe onpeÄeJieHHe, KpHBaH 2 —  n o  pac- 
n eTy ) h  HanpnjKeHHH b  nepBOft nonepe- 
HHHe paMbi '.(KpHBaH 3 )  aBTOMOÖHAH 
«ypaJI-375» npH CHMMeTpHHHOM B 0 3 - 

ÄeöcTBHH Ha KOJieca nepeaH ero MOCTa: 
a  —  b  o ß m e M  b h ä « ;  6  —  n o  a M n u n T y n a M

P a c c M a ip H B a n  nepeAaTO H H bie (jiyHKHHH B b ixoA a  b  BHAe y r j io -  
b o h  ne(|)opM anHH paM bi O TAeAbH o o t  B03ÄeücTBHH Ha n ep eÄ H n e  
h  3aÄH H e KOJieca, m o j k h o  ycTaHOBHTb h x  ö o A b in o e  pa3AHHHe 
n paK TH qecK H  Ha B cex  n acT O T ax . B  nacTHOCTH, ä a h  aBTOMOÖHAeft 
3HJI-167 h  « y p a J i - 3 7 5 »  MOÄyJiH n e p e A a io n i ib ix  4>yHKHHfi o t  b o 3- 
M ym eH H H , n p H J ioxeH H O ro  k  3anHHM KOJiecaM (c  yneTOM  CHHJKe- 
HHH B03AeHCTBHH ÖaAaHCHpHOÜ nOÄBeCKOH, M eHbUle MOÄyJleÜ 
n ep en a T O H H u x  tJiyHKimft o t  B03M ym eH H ü, n pH JiosceH H oro  k  n e p e A -  
h h m  KOJiecaM, Ha h h 3Kh x  n acT O T ax  b  5 — 10 pa3 , Ha b h c o k h x  —  
b  10— 20 p a 3  h  ß o jie e . <t>H3iinecKH 9t o  o ö t>h c h h 6t c h  TeM , h t o  
nepeÄH H H  n acT b  aBTOMOÖHAH 3Kt h b h o  p e3 0H H pyeT  Ha B03M ym eH H e 
A o p o r n  n o «  nepeÄH H M H  KOJiecaMH, h o  ß j ia r o Ä a p a  yrjiO BO ft n o -  
ÄaTJiHBOCTH paM bi He Bbi3biBaeT 3HaHHTejibHbix n on epeH H b ix  n e p e -  
M em eH H fi 3aA H eft n a c ra ,  b  ocoöeHHOCTH Ha b h c o k h x  n acTO Tax . 
H a o ö o p o T ,  n p n  pacKaHHBaHHH 3aAH eft n a c r a  3 b t o m o ö h a h , c j ia ß o  
p e 3 0 H H p y io m e ö  Ha B b icoK on a cT o ra b ie  B03M ym enH H  n o A  33ä h h m h  
KOJiecaM H , nepeÄH H H  n o A p ec cop eH H a n  n a c ra  e r o  jin u ib  yBJieKaeTCH 
p a M o fi b 9t h  n epeM em eH H H . T a n a a  4>H3HnecKaH KapTHHa n on ep en - 
h h x  KOJieöaHHH oßiH CH H eTCH  npeJK Ae B c e ro  cooT H om em iH M H  
HHepuHOHHbix M acc. n on ep eH H b iH  MOMeHT H H epm iH  3aÄ H efl n a c r a  
rp y3 0 B b ix  aBTOMOÖHJiefl 3H am iTejibH O  öoA b iu e , neM n epeÄ H eft.

B  to  m e BpeMH nonepeHHbie MOMeHTbl HHepmm nepeÄHeft noApec- 
copeHHofi Maccbi h nepeAH ero MOCTa ö a h 3k h  no aÖcoAiOTHHM 
3H3HeHHHM. I

H a  ocnHÄÄorpaM M ax, noAyneHHbix npn SKcnepuMCHTaÄbHbix 
HCCAeAOBaHHHx Ha ßapaöaHHOM cTeHAe, He yA aA ocb  oÖHapyjKHra 
3aMeTHbIX (J)a30BbIX CABHrOB. ÜOSTOMy 0 6  OTHOCHTeÄbHblX nepe- 
MemeHHHX noApeccopeH H ux Macc m ojkho  cyAHTb no co o raom e- 
hhkj aMnÄHTyA Ha äkjöoö  nacTOTe. KaK st o  b h ä h o  Ha pnc. 4 h 5, 
npn B03AeftcTBHH Ha 33AHHe KOJieca HeöoÄbiiiHe OTHOCHTe.ibHbie 
nepeMemeHHH mojkho  oßHapyjKHTb annib b 30He nacTOT, OTBenaio- 
m nx napuHaÄbHoft nacTOTe nonepeHHbix KOJießaHHft nepeÄHeft noA- 
peccopeHHoft M accu. B  to  JKe BpeMH npH bo3ä 6hctbh h  Ha nepeA- 
HHe Koneca OTHOCHTeabHbie nepeMemeHHH HaMHoro 6 oÄbme, 
b ocoöeHHOCTH Ha b h c o k h x  HacTOTax. 3 th  pe3yjibTaTbi noKa3bi- 
BaiOT, hto  KpyneHHe paMbi Ha ä a h h h h x  HepoBHOCTHX h ä h  npn 
HeBblCOKOÖ CKOpOCTH ÄBHJKeHHH, KOrAa OCHOBHOe COAepJKaHHe B03-
M ym eHHH ---- HH3K0H3CT0TH0e, OnpeAeAHeTCH C BÄHHHHeM B03-
AeftCTBHH Ha 33ÄHHe KOAeca. n p H  yBeAHHeHHH CKOpOCTH ÄBHJKe
HHH HAH yMeHbmeHHH AAHHbl HepOBHOCTeft B03AeÜCTBHe ÄOporn 
Ha 33AHHe KOAeCa pe3KO CHHJKaeTCH npH (jlOpMHpOBaHHH KpyTHAb- 
h u x  AeiJiopM aHHft paM bi.

0 20 40 p  1/ceK 0 20 40 p  1/ceK
a) 6)

Phc. 4. ÄMnAHTyAHbie näcTOTHbie xapaKTepH CTH KH  no
nepeHHbix KOÄeöaHHfl nepeAHefl (KpHBaH 1) n 3aAHeft 
(KpHBan 2 )  noApeccopeHHbix Macc npn HecHMMeTpHH- 

hom  B03AeftcTBHH Ha nepeÄHne KOAeca: 
a  —  a B T O M O Ö H jib  3 H J I - I 5 7 ;  6  —  aB T O M O Ö H Jib  « y p a j i - 3 7 5 »

H a p a c T a H n e  A e ^ o p M a im fl b  oÖ AacTH  B b icoK onacTO TH bix  B03- 
AeftCTBHft HBAHeTCH OCOÖeHHO OnaCHbIM C TOHKH 3peHHH y c T a -  
AOCTHoft npoHHOCTH paM bi, TaK  KaK  n p n  s to m  noBbim aeTCH  TeM n 
HaKonAeHHH ycTaAO CTH bix noB pejK AeH H ft.

H a  OCHOB3HHH CKa3aHHOro nepeAaTOHHyio 4)yHKu.mo KpyneHHH 
MOJKHO BbIHHCAHTb TOAbKO nO OÄHOMy BXOAyi B03AeftCTBHI0 Ha ne- 
peAHHe KOAeca. K poM e Toro , ynHTbiBan BbicoKyio jKecTKOCTb 
ABOHHbix mHH 33AHHX KOAec rpy30Bbix aBTOMOÖHAeft b  cpaBHe- 
h h h  c jKecTKOCTbio peccop  h  M aAyio HenoApeccopeHHyio M accy 
b  cpaBHeHHH c cooTBeTCTByiomeft noApeccopeHHoft, onn ca im e no- 
nepenHbix KOÄeöaHHfl 3aAHeft n a c™  3 b t o m o ö h a h  m o j k h o  orpaHH- 
HHTb ypaBHeHHeM ÄBHJKeHHH noApeccopeHHoft MaCCbl TOAbKO 
Ha p eccop a x  noABecKH c AeMmJmpoBaHHeM. T o rA a  nonepeHHbie
KOÄeöaHHH CHCTeMbi, 9KBHB3AeHTH0ft rp y3 0 B 0 M y  3BT0M0ÖHAI0, 
m o jk h o  o n n ca T b  He neTbipbM H ypaB iieHHHM H (2 a ) ,  a TpeM H :

ß l +  “ u  (ß i  —  ß m i) +  a i2 (ß i  —  ß m i) +  “ i »  (ß i  —  ß2 )  +  

+  a i4 (ß i —  ßs) =  0 ;

ßm i ®2i (ß i ß m i) —  a22 (ß i ‘—  ß m i) +  ®23 ßm i =  a: t  (Qvi Qw) ’ .
(7 )

ß2 +  at  i +  a32 ß —  «s  J (ß i —  ßa) —  aM  (ß i  —  ßa) =  0 ,

rn e  3HaneHHH a  A e rn o  noACHHTbiBaioTCH n o  cooTB eTC TB yiom H M  k o -  
9(j5$HpHeHTaM nepB H X  AByx- ypaBHeirnft c h c tc m h  (2 a ) ,  a 3Hane-'
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hhh a ' onpeAeAHioTCH co r jia cn o  orOBOpeHHbiM Bbime ynpom e- 
HHHM B BIIÄe

“ 31

“ 32 ■
2 ( CP2 ^p2 +  cp2 )

M s P̂ 2

AnajiH TH qecKoe Bbipam eiiHe KBanpaTa MOAyAH nepeAaTOqHoft 
ijyyHicuHH o t  no fiepeqH oro  B03AeftcTBHH Ha KOJieca k  AeijjopMauHH 
KpyqeHHH paMbi noAyqaeTcn  H3 ypaBHeHHft ( 7 )  oöbMHbiMH 
npneMaMH b BHAe

I Wo ( l  p )  I3 =  au a24 P * +  +  ' • (8 )
| ß V / ' l l  U 2 *  p H  +  T i p l 0  +  " ,  +  > >

rAe Bce K03(|)(J)HHHenTbi R  h T  BbipascaioTCH qepe3 KOAeöaTCAbiibie 
napaM eTpu  3b tom oöhah . P a c n e r  sroi-i <}>yHKUHH ocymecTBHM 
c  noM om bio cqeTHbix ycTpoftcTB.

A a / Q i 
p a d -W ^ cM  

12 \

fl1 \\ t n\1 r \
r. P

0 20 40 pi/ceK 0 20 40 60p/cen
a) 5)

Phc. 5. AMnjiHTyÄHue qacTOTHbie xapaKTepncTHKH none- 
peHHbix KOAeÖaHHft nepeAHeft (npHBaa 1) h 3aAHefi (Kpn- 
Baa 2 ) noÄpeccopeHHbix Macc npn HecHMMeTpnqHOM B03- 

ÄßftcTBHH Ha 3anHHe Koaeca: 
a — aBTOMoßHAb 3HJI-157; 6 — aBTOMOÖHJib «ypaji-375»

npaKTHHeCKHÜ BblBOÄ H3 3THX HCCAeAOBaHHft COCTOHT B TOM, 
hto  nepenaTOTHyio (JjyHKUHio MejKAy B03AeftcTBHeM Ha KOAeca 
h HanpaHteHHHMH b paM e o t  KpyqeHHH Hecym eft cncTeM u mojkho  
XapaKTepH30BaTb, OrpaHHqHBaHCb TOAbKO HeCHMMeTpHHHblM B03- 
neftcTBHeM Ha nepeaH ne K oaeca  c  noM om bio öapaöaH H oro CTeHAa 
H CMOHTHpOBaHHblX Ha HeM CHHyCOHflaAbHblX HepOBHOCTeft, CMe- 
meHHbix Ha AeBOM h npaBOM Ö apaöaH ax Ha noAOBHHy ä a h h h . 
FIoAyqeHHaH npn t h k h x  HcnuTaHHax Ha CTeHÄe aMnAHTyÄHaa 
qacTOTHaa xapaKTepHCTHKa yrAOBbix KOAeÖaHHft h a h  yrAOBbix 
AecjopMaUHÖ paMbi qncAeHHO paBHa MOÄyAio nepeÄaToqHoft 
(jjyHKHHH.

J la ö o p a T o p H b ie  HccAeAOBaHHH n p n  CTaTHqecKOM KpyqeH H H  (61 
noK a3b iB a ioT , h to  npaKTH necKH  bo B cex  30H ax  ycTaAO CTH oft 
noßpeiKAeHHOCTH A O H »e p oH O B  h non ep eqH H  paM  rp y 3 0 B u x  aBTO- 
MOÖHAÖft CBH3b M e jK A y  H anpajK eH H eM  h yrAO M  KpyqeHHH H ecym e ft 
CHCTeMH noqTH  AHHeÜHa. 3 t o  n o Ä T B e p »Ä a e T c a  n p n  AH H aM H qec- 
KHX B03ÄeÖCTBHHX Ha ÖapaÖaHHOM CTeHÄe.

CAeÄOBaTeAbHO, bo  m h o th x  CAyqaax mojkho  onpeÄeAHTb 
cneKTpaAbHyio nAOTHocTb HanpnjKeHHft b paM e b BHAe

SoH ( P )  =  S - ( P ) ,  (9 )

TÄ e A «  —  K03(j)(j)HHHeHTbI IipOnopilHOHaAbHOCTH OTHOCHTeAbHHX 
n ep eM em eH H ft n oÄ p ec cop eH H b ix  M acc  hhä nep eÄ H eft 
h 3aÄ H eft nO ÄßecK aM H  h H anpnjKeH H ft b paccM aT pH - 
B aeM b ix  30 H ax  p aM H , on p eÄ eA eH H b ie  n a  CTeHÄe n pn  
CTaTnqecK H X HcnuTaH H H X;

• S g (p )  —  cneKTpaAbHan nAOTHocTb hah SHepreraqecKHft cneKTp 
npeBbimeiinft MHKponpoijjHAH ÄoporH no  CAeÄy AeBoro 
h npaßoro KOAec (h a h  HaoöopoT) BÄOAb KOAen.

C bh3h Äe<})opMauHH npn KpyqeHHH h HanpnjKeHHft b paMe 
He noÄÄaioTCH npocTOMy onpeÄeAeHHio ä a h  B cero MHorooöpa3HH 
KOHCTpyKUHH h npeTepneßaioT H3MeHeHHH b npouecce SKcnAyaTa- 
Uhh  H3-3a pa3öaATbiB3HHH KpenAeHHH, coctohhhh  3aKAenoqHbix 
coeÄHHeHnft h t . ä . riosTO M y naHÖOAee HaAOKiibiM cnocoöoM  
noAyqeHHH nepeuaTOHHoft (JjyHKUHH o t  B03ÄeftcTBHH Ha KOAeca 
K-HanpHHieHn;iM b paccMaTpHBaeMbix ceqeHHHX paM U HBAHeTCH

HenocpeÄCTBeHHoe H3Me- Sq (pj 
■peHHe MecTHbix HanpnjKe- cm‘ cck 
HHÜ n p H  HCnblTaHHHX Ha 
ÖapaÖaHHOM CTeHÄe.

BTOpOfi MHOJKHTeAb
b  npaBOft q a c ™  co o th o - 
meHHH (9 ) npn pacqeTe 
HarpyrneHHOCTH paMM ot 
KpyqeHHH npeACTaBAneT 
coöo ft cneKTpaAbHyKj
nAOTHOCTb He OpÄHHaT 
MHKponpoijjHAH, a h x  pa3- 
hocth  b nonepeuHOM ce- 
qeHHH Ä oporn , OTCqHTbi- 
BaeMoft npn npOÄBHJKeHHH 
BÄOAb ee  och . Tarnte H3- 

MepeHHH MHKpOnpO^JHAH 
aBTOMOÖHÄbHbix ÄOpOT 
TOAbKO HaqHHaiOT npoBO- 
ÄHTbCH. H a pnc. 6 noKa- 
3aHa cneKTpaAbHan nnoT- 
HOCTb nonepeuHbix npeBbi- 
meHHft opÄHHaT OÄHoro 
THna rpyHTOBoft ÄoporH , 
ynpenAeHHoft meöeHKoft.
3 t h  H3MepeHHH npoßeÄe- 
Hbi c  noM om bio npoijjHAO- 
rp a ija , onncaHHoro b pa- 
ÖOTe [7], Ha k o to p o m  IO . B. BnHorpaÄOBbiM ycTaHOBAeHa 
noÄBHJKHan TeAeJKKa c ÄByMH napaAAeAbHbiMH mynaMH, k o h u h  
KOTopbix cAeÄyioT OÄHOBpeMeHHo no  CAeÄy A eB oro  h npa- 
Boro KOAec BÄOAb KOAen, b AaHHOM CAyqae cooTBeTCTByiomeft 
aBTOMOÖHAH) «Y p a A -3 7 5 », a nponopuHOHaAbHbie aneKTpHqecKne 
CHPHaAbi aAreÖpanqecKH CKAaAbiBaioTCH h 3anHCbiBaioTCH o c u h a -  
Aorpai})OM. OÖpaÖOTKa noAyqeHHoft hm 3anncH noKa3bmaeT, Ha
npHMep, HTO KpHB3H HOpMHpOBaHHOft CneKTpaAbHOft nAOTHOCTH 
ä a h  V a ~ 20 k m /h, D q  = 2 7 ,6  cm2 yAOBAeTBopHTeAbno annpoKCHMH- 

pyeTCH BbipameHHeM

P h c. 6. CneKTpaAbHaH nAOTHocTb 
npeBbimeHHft opA H H aT  M H K ponpoijjH - 
a h  rp yH TO B oft Ä o p o r n  n o  KOAee 

aBTOMOÖHAH «YpaA-375»;
/  —  o 6 p a 6 o T K a  M a c u iT a Ö H O ft  3 a n n C H  H a  
KOppeAHTOpe (va  ■= 20 km/i); 1 a —  a n -  
npoKCHMauHH (CKopocTb T a  JKe); 2 — 

Va =  30 km/h; 3 — Va -= 40 km/h

r p2 + 1,92
S - -  0 ,415 [  p «;+ ;2 f9 1 ^ - + -3t 

+  ° ’ 3 (.-

72

p 2 +  47,02 p2 +  79,12

r )]-p* —  87,3 />3„ +  2210 p i — 151,5 p 2 +  6250

H oAC TaH O B K a e r o  b Bb ipa jneH H e ( 1 )  npn H3BecTH0fi n e p e A a T o q -  
HOÖ ({jyHKUHH HAH aM nAHTyAHOft qaCTOTHOÖ xapaK TepH C TH K e 
CHCTeMbi Ä a eT  B03MOJKHOCTb BblHHCAHTb SHepreTHHeCKHÖ CTOKTp 
H anpnjKeH H ft b Bb iöpaH H oft 30He paMbi o t  n o n e p e q H u x  B 0 3A eficT - 
b h ö  A op o rH . X apaK TepH C TH K a AH H aM H qecKoft HarpyjKeHHOCTH 
H ecy m e ft ch c tcm m  3 b to m o ö h ä h  cn eK T p aA b H o ft nAOTHocTbro h a h  
3H epreTH qecKH M  cn eK T p om H anpüjKeHHH b OTAeAbHblX ceqeHHHX 
n p n  HopMaAbHOM x a p a K T e p e  p acn peA eA eH H H  H anpnjKeH H ft, h to  
n pn  ABHJKeHHH no A o p o r a M  noATBepiKAaeTCH m h oth m h  3Konepu- 
MeHTaMH, BecbM a coA epJK aTeAb H a. I lo  s t o ä  xapaK TepH C TH K e m o jk - 
HO O npeAeAH Tb BepOHTHOCTb nOHBAeHHH HanpHJKeHHH, He npeB b l- 
m a io m H x  3 aA aH H oro  ypoBH H , M aK C H M aÄ H b ie  npaKTH necKH  B03- 
MOJKHble HanpHJKeHHH, BepOHTHOCTb nOHBAeHHH 3aAaHHOrO H anpH 
JKeHHH Ha A aH H ofi A o p o r e .  B Ö A bm oft H H Tepec npeACTaB AH eT ou eH - 
Ka ÄOAroBeqHOCTH paM bi n o  cn eK Tp aA b H o ft nAOTHOCTH HanpHJKe- 
hhA , n ocK O Ab K y aM opTH 3aunoH H bift c p o K  3 T o ro  a rp e r a T a  o n p e u e -  

■AHeT B OCHOBHOM CpOK CAyjKÖ bl aBTOMOÖHAH.
H aK on A eH H b ie  k  H a cT o n m eM y  MOMeHTy CBeAeHHH AaiO T o c i io B y  

ä a h  p a c q e T a  U HKAHqecKoft n poqH ocTH  paM  He TOAbKO n o  S K cn epn - 
MeHTaAbHO onpeAeAH eM biM  KajK Ab ift p a 3  Ha KOHKpeTHbix A o p o r a x  
pacnpeA eA eH H H M  u h k a o b  HanpHm eHHH, h o  h n o  o ö m e ft  x a p a K T e 
pHCTHKe C A y q a ftu o ro  n p o u e c c a  H3MeHeHHH HanpHJKeHHH —  e r o  
CneKTpaAbH oft nAOTHOCTH, KOTOpaH, K aK  nOKa3aHO Bbim e, MOJKeT 
BbiqncAHTbCH n o  AaHHbiM ö o A e e  n p o c T b ix  A a öo p a T O p H b ix  H cn b u a - 
h h ö  aBTOMOÖHAH. n p n  onp eA eA eH H b ix  A on ym eH H H X  s t o  c o 3 A a eT  
B03MOJKIIOCTb H npOTJI03HpOBaTb B nepBOM npHÖAHJKeHHH ÄOATO- 
BeqHOCTb paM bi n pn  KOHCTpynpoBaHHH, yqH Tb iBan  K O A eöaTeA bH bie 
t iap aM eT p b i n p o e K ra p y e M o ro  3 b to m o ö h a h . B a jK H O e ä a h  npaKTHKH 
npH M eH eH ne H axoA H T  cn eK T p aA b H an  nAOTHOCTb H anpnjKeH H ft n pn  
OUeHKe CpaBHHTeAbHOft ÄOArOBeqHOCTH, B OCOÖeHHOCTH npHMeHH- 
TeAbHO K pem eH H K) npO Ö AeM H  HopM HpoßaHHH (JjOpCHpOBaHHblX 
HcnbiTaHHft H e c y m n x  s a c m c h to b  rp y 3 0 B u x  aBTOMOÖHÄeft Ha cn e -  
unaA bH b ix  A o p o r a x  aBTonoAH roH O B . T lp o u e c c  H3MeHeHHH H anpn- 
jKeHHH b BbiÖpaHHOM ceqeHHH paM bi p accM aT p H B aeT cn  k h k  CAy- 
qaÖHbift CTauHOHapHbift c  HopM aAbHbiM  p a cn p eA eA eH iieM . 3 t o  cA e - 
Ä y e T  H3 TaKOTO JKe npeACTHBAeHHH 0 B03AeftCTBHH M H K pO npoijllAH  
ÄOpOTH H AH H aM H qecKoft HeH3MeiIHeMOCTII 3KBH BaAeiITH 0fi 3BTO-
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MOÖHJIIO KOJießaTeJIbHOH CHCTeMH, B ABHJKeHHH KOTOpOH <}>OpMH- 
pyiOTCH H arpyaK H  Ha p a M y . F lp a  HeKOTOpoft H ,aeajiH3 anH n  n p o -  
u e c c a , He BU X O A n m eft 3a phm kh o 6 h h h o  npHHHM aeM UX b p a c n e -  
T a x  y c T a jio c T H o fi nponHOCTH HecTaHHOHapHo H arp y jK eH H b ix  A eT a - 
j ie f l  Ä on ym e iiH Ö , o n p eu eA s ieT cn  h h c a o  B u ß p o c o B  HanpnjKeHHH 
3a  pa3AH H H H e ypOBHH B eAHHHUy BpeMeHH. 3 t H  ypOBHH BHßH- 
paiOTCH Ha paBHblX H H TepB ajiaX  OT MHHHMaAbHOTO a o  MaKCH- 
M a .n b iio ro  HanpHJKeHHÜ, n o A A e jK a iu n x  y n e T y . Pa3HOCTb HHCAa 
B b iß p ocoB  3a  co ceA H H e  ypoB H H  on p eA e jiH C T  B e p o n ra o e  h h c a o  
SKCTpeMyMOB HanpnjKeH H H  b BußpaHHOM  HHTepBa'Ae. f l  a h  ueH Tpn - 
p oßaH H b ix  n p o u e c c o B  c  b h c o k h m  nepeM euiH BaH H eM , KaKOBbiMH 
b ßoAbuiHHCTBe CAyHaeB h h b a h io tc h  C AynaftH bie n p o u e c c u  H3Me- 
HeHiHH HainpHJKÖHHH, 3TH HHCAa HOHTH TOHHO COOTBeTCTlByiOT BeAH- 
HHH3M MaKCHMyMOB, n o n a A a io m H X  b paccM aT pH B aeM b ifi HHTepBaA. 
M aKCH M yM bl npnpaBHHBaiOTCH aM nAH TyAaM  CHMMeTpHHHblX UHK- 
AOB. CorA aC H O  K3KOH-AHßO THnOTe3e CyMMHpOB3HHH UHKAOB 
H anpnjKeHHH c  aM nnH TyAaM H  b Bb ißpaH H bix H H Tep B aA ax  (H a n p H 
M ep , H a n ß o A e e  p a c n p o e rp a H e H H o fi, AHHeftHoft r a n o T e 3 e  H a n b M rp e -  
H a ) n p n  BbißpaHHOM H3 on b iT a  n oK a 3 a T e A e  HaKAOHa A eB o ft b c tb h  
K pH B ofi ycTaAOCTH paccH H TUBaeTCH  n oK a 3 a T eA b  TeM na  HaKonAeHHH 
b eA H H H iiy  BpeMeHH ycTaA O C TH oro  noB pejKAeH H H  Ha AaHHOft ä o -  
p o r e  h C K opocTH  ABHHteHHH. <I>opM yAa ä a h  p a cn eT a  c o n o e ra B H - 
m o to  n oK a3 aT eA H  HaKonAeHHH ycTaAO C TH bix  n oB pe jK A eH u ft b M a- 
T e p n a A e  F i, 2 n pH B eA eH a b p a ß o T e  [6 ].

B x o A H m H e  b  H e ro  A n cn ep cH H  HanpnjKeH H H  h  C K opocTe ft e r o  
H3MeHeHHn onpeACAH ioTCH  nAaH H M eTpnpoB aH H eM  rpacj)HKOB 
cn eK T p a A b H o ä  nAOTHocTH c a M o ro  n p o u e c c a  b  b h a c

A ,  =  f  Sa (p )d p ,  
o 

D m =  I  P iS <, ( P ) dP -  
o

■ConocTaBAeHHe n oK a 3 a T e A e ft  F  a a h  pa3Hbix Aopor h c k o -  
pOCTeft ABHJKeHHH AaeT K03(}><i>HUHeHTH aKBHB3AeHTH0CTH npoße- 
TOB, KOTOpbie H HBAHIOTCH OCHOBOft HOpMHpOBaHHH (JlOpCHpOBaH- 
h h x  HcnbiTaHHfl paM aBTOMOßHAeft Ha cnennaAbHbix Aoporax 
aBTOnOAHTOHOB.

K aK  3T0 iBblieKaeT H3 ypaiBHeHHH ABHJKeHHH SKBHBaACHTHOÖ 
aBTOMoßHAio KOAeßaTeAbHofi CHCTeMU, Harpy3KH H nepeMeHHUe 
HanpnjKeHHH b KaKOM-nnßo ceneHHH Hecymeft c h c tc m h  cjjopMH- 
pyKJTCH OTlAeAbHO OT CHMMeTpHHHOTO H HeCHMMeTpHHHOTO BI03- 
AeftcTBHH Aoporn. CneKTpaAbHue h a o t h o c t h  oßenx s t h x  cocraB- 
AHKJIUHX no OTAeAbHOCTH MOryT ßUTb paCCHHTaHbl. H o  B OßmeM 
CAynae OTAeAbHbie u h k a h  h x  KOHKpeTHUx peaAH3anHä MoryT 
ßuTb CMeineHu Apyr OTHocHTeAbHo Apyra. OoKa h t o  He BnoAHe 
HCHO, K3KHM 0ßpa30M CyMMHpyiOTCH CneKTpaAbHble nAOTHOCTH 
C0CT3BAH10IUHX CAyHaÜHHX npOUeCCOB HanpnjKeHHH OT BepTHKaAb- 
h u x  h nonepeuHux KOAeßaHHft, ec a h  o h h  onpeAeAHiOTCH nopo3Hb.

O ä h 3 k o  naHHue AaßoparopHux 3KcnepHMeHT0B KaK npn CTara- 
necKOM KpyneHHH Hecymeft CHCTeMU aBTOMoßHAeft, TaK h Ha ßapa- 
ßaHHOM CTeHAe n03B0AHK)T Ha paM aX  OßuHHOft KOHCTpyKHHH BH- 
ACAHTb Te 3 o h u  3KcnAyaTauHOHHoft noßpeJKAaeMOCTH, rAe npeßa-

AHpylOT HanpnjKeHHH AHßO OT KpyieHHH, AHßo OT BepTHKaAbHOft 
neperpy3KH. ä a h  tbkhx 3oh c hbho BbipajKeHHbiM bhäom tjiopMH- 
poBaHHH HanpHJKeHHÜ mojkho b KanecTBe cneKTpaAbHoft nAOT- 
hocth pe3yAbTHpyiomero HanpnjKeHHH HcnoAb30BaTb cneKTpaAb- 
Hyio nAOTHOCTb, OTBenaiOmyiO AHßo CHMMeTpHHHOMy, AHßo HeCHM- 
MeTpHHHOMy B03AeftcTBHio Ha KOAeca. Pe3yAbTaT pacneTa äoato- 
BenHOCTH b paccMaTpHBaeMOM ceneHHH no cneKTpaAbHoft nAOTHOc- 
th, oneBHAHO, ßyAeT HecKOAbKO 3aBbimeH. CTeneHb 33BbimeHHH 
OnpeAeAHeTCH HHTeHCHBHOCTbKJ peaKUHH KOAeßaTeAbHOft CHCTeMU 
no HanpnjKeHHio b ashhom ceneHHH Ha OTßpacuBaeMoe B03AeftcT- 
BHe. ÄAH npnßAHJKeHHOft oueHKH B03M0JKH0CTH HCKAKJHeHHH H3 
p aCCMOTpeHHH TOTO HAH Apyroro B03AeftCTBHH MOJKHO HCnOAb- 
30B3Tb aMnAHTyAHue nacToraue xapaKTepHCTHKH HanpnjKeHHH 
OT CHMMeTpHHHOTO H HeCHM MeTpHHHOTO B03AeHCTBHH, CHHTUe 
Ha ßapaßaHHOM CTeHAe C CHHyCOHAaAbHbIMH HepOBHOCTHMH. 
KpoMe to to , mojkho npeAnoAOjKHTb, h to  CAynaftHue npoueccu 
H3MeHeHHH HanpHJKeHHH B Ä3HH0M CeHeHHH OT CHMMeTpHHHOTO H 
HeCHMMeTpHHHOTO B03AeftCTBHH B33HMHO He KOppeAHpOBaHbl H 
CHHTaTb cneKTpaAbHyio nAOTHOCTb hx cyMMbi KaK cyMMy cneK- 
TpaAbHux nAOTHocTeft cocTaBAHiomHx. B noAb3y Tauoro pemeHHH 
äah ceneHHÖ, rAe no aMnAHTyAHUM HacTOTHbiM xapaKTepncTHKaM 
BHAHa A0CT3T0HH0 3KTHBH3H peaKUHH KaK Ha CHMMeTpHHHOe, 
TaK H Ha HeCHMMeTpHHHOe B03Aefic.TBHe, rOBOpHT T3KJKe ßAH30CTb 
HaußoAee onacHux c tohkh 3peHHH HaKonAeHHH ycTaAOCTHUx 
noBpe*AeHHft pe30HaHCHUx nacTOT nponoAbHO-BepTHKaAbHux h 
nonepeHHo-yrAOBbix KoAeßairnft noupeccopeHHUX Macc rpy30Bux 
aBTOMoßHAeft. Oah3ko AOAroBenHocTb b paccMaTpHBaeMOM cene- 
hhh, paccHHTaHHan no TaKoft cneKTpaAbHoft nAOTHOcra cyMMap- 
Horo HanpnjKeHHH, oneBHAHo, ßyAeT HecKOAbKO 33HHjKeHa.

P em eH H e  3aAanH  o cyMMHpOBaHHH c n e K T p a A b n u x  nAOTHOCTeft 
hah SH epreTH necKH X cn eK T p oB  C A yn a ftH u x  HanpnjKCHHft b cen e- 
hhhx H ecy m e ft  p a M U  hah K o p n y c a , n o3B O A H iom ee ß o A e e  tohho 
paccH H TU B aTb xapaKTepH CTH KH  cy M M a p H o ro  H anpnjKeHHH, a CAe- 
AOBaTeAbHO, h AOAroBenHOCTb hx, bo3mojkho HCKaTb b o n p e A e A e -  
HHH B33HMHUX KOppeAHUHOHHUX (JlyHKUHft CHMMeTpHHHblX H He- 
CHMMeTpHHHUX B03AeftCTBHÜ AOpOTH Ha KOAeCa aBTOMOßHAH.
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H o B a q  K O M n o H O B K a  a B T o 6 y c a

C . M. WEAHHMKOB, M. B. flEM H flO B
naB/IOBCKHH aBTOÖyCHblH 3aBOfl

B C T P y K T y P E  a B T o ö y c H o ro  n a p n a  H a m efi cT p a H u  Ha Ö A H *a ft -  
n iH e n aT b — iu ecT b  JieT npeflycM aTpH B aeTC H  iL7% aBTOÖycoB, 

n p eÄ iia 3 iia q e H H b ix  a a h  oöcAy>KHBaHHH M ea cA y ro p oA H b ix  h  T y p n c T - 
c k h x  M apm pyTO B  pa3JiHHHOro THna.

C  1975— ilOSO rr. pe3KO noBbiCHTCH TpeöoBaHHH naccaam poB  k 
KanecTBy oöcAymHBaHHH, cxopocTH  h 6e3onacHOCTH. fiacca>KH po- 
noTOKH Ha aß ToöycH u x a h h h h x  CTpaHu 3a nnTHAerae npHMepHO 
yaBOHTCH. C  npe/iCTOHiHHM p o c to m  HHCJieHHOCTH napxa , SKcnjiya- 
TannoHHOH HHTeHCHBHOCTH h 3arpy3KH aBToöycH oro TpaHcnopTa 
HeoöxoÄHMO npn pa3pa6oTK e nepcneKTHBHbix aBTOÖycoB yqHTbi- 
B3Tb COHHajIbHbie 3aK0H0MepH0CTH, TeOrpaiJjHTeCKHe H KJIHMaTHHe- 
CKHe ocoöeHHOCTH Hauieft CTpaHbl.

K o j i j ic k th b o m  KOHCTpyKTopcKo-SKcnepHMeHTajibHoro OTAena 
riaB.noBCKoro aBToöycHoro 3aBOAa öuji pa3paÖ0TaH h H3r0T0BJieH

ckoto ca jioH a hah  Ky30Ba CAeAyeT pa3AeAHTb Ha Tpn 3o h u : ne- 
peAHero CBeca, b öa3e h 3aAHero cßeca.

i ie p B a a  h nocAeAHHH hbahiotch 30hbmh AHCKOMijiopTa, a 30Ha, 
pacnoAOHceHHan M e »A y  ochmh Ko.iec, hbahctch 30hoh KOMtjiopTa. 
9 th  npHHiumu öh ah  Hcn0Ab30BaHH b pa3paöoTK e hoboto aBTO- 
ö y ca  riaB jioBCKoro aBToöycH oro 3aB0Aa «T y p n c r » ,  TAe BHCOTa aB- 
T o öyca  CHHJKeHa ao  2,6 m npH ÄAHHe 8,5 M  i(pnc. 1 h 2 ).

FopH30HTaAbHoe pa3Meiu,eHHe saeMeHTOB nepeB03HMoro oÖT>eMa 
no3BOAHeT AH(J>c})epeHu.HpoBaTb CTeneHb yAOÖCTB no SJieMeHTaM, 
H B TO H<e BpeMH nOHBAHeTCH B03M0JKH0CTb CHHJKeHHH BUCOTH 
aBToöyca. CHHineHHe raöapHTHoä b u c o tu  oöecnenHBaeT öe3onac- 
HyiO CKOpOCTb.

FIpeHMymecTBa stoto BapnaHTa komhohobkh HanöoAee npno 
npOHBAHIOTCH b pa3MepHOCTH aBTOÖycoB 8,0—8,5 m. Flpn pa3pa-

BIUU- 
!»»»»■

i i

e

P hc. 1
P hc. 2

onbiTHHH oöpa3eu aBToöyca, npeAHa3iiaqeHHoro a ah  paöoTbi Ha 
MejKAyropoAHbix h TypucTCKHX MapmpyTax.

Bnepßbie BBeAeHa öaohhbh KOMnoHOBKa, oöecneHHBaiomaH b h co - 
Kyio CTeneHb KOMijiopTa ä ah  naccaxmpoB h oöcAymHBaiomero 
nepcoHaAa.

haccaKHpbi Ha MeniAyropoAHbix h TypHCTCKHX MapmpyTax HMe- 
io t  onpeAeAeHHoe k oah h cctb o  HeoöxoAHMbix npeAMeTOB h Bemeft, 
KOTopbiM a o a jk h h  öbiTb OTBeAeHu onpeAeAeHHue MecTa. E cah  
np0aHaAH3Hp0B3Tb OpraHH3ailHIO pa3MemeHHH h TpaHcnopTHpo- 
BaHHH qeAOBeKa h Bemeft b cymecTByiomHx aBTOÖycax, t o  cAeAy- 
eT OTMeTHTb cpaBHHTeAbHO HH3KHÜ ypoßeHb HopM. KaK npaBHAO, 
öaram  naccancnpoB H3-3a HeAOCTaTOHHOCTH noMemeHHH a ah  riero 
ocTaeTCH b caAOHe aBToöyca, 3arpoMOJKAaH b x o ä h  h b h x o ä h . 
FlaAbTO, nAarnn, roAOBHbie yöopbi BemaiOTCH Ha kpiohkh okoh- 
HblX CToeK, yMCHbmaH OAHO H3 TAaBHHX yCAOBHft ÄAH aBTOTypH- 
CTOB —  0Ö30pH0CTb.

OTpHiiaTeAbHbiM «JiaKTopoM HBAneTCH T a K *e  pa3MemeHHe nac- 
carnnpoB 3a ocbio 33ä h h x  KOAec. 3Ta 30Ha b aBTOÖycax F1A3 h b - 
AneTCH 30H0Ö HaHÖOAbuiHX KOAeöaHHfi, a b aBTOÖycax J1A3 —  
3oHoft HaHÖOAbmero myMa. Bce sto  AeAaeT noe3AKy Ha aßToöyce 
npOAOAH<HTeAbHOCTbIO 2— 3 H yTOMHTeAbHOft H HeyAOÖHoft.

riOAOÖHbie BapnaHTH KOMnOHOBOK aBTOÖyCOB MOJKHO KA3CCH(J)H- 
UHpoBaTb Kax BapnaHThi pa3MemeHHH SAeMeHTOB nepeB03HMoro 
0ÖT>eMa no  BepTHKaAH. 3 t o  H anöoAee pacnpocTpaHeHHaa KOMno
HOBKa, Tpeöy iom aH  yßeAHqenHH b h c o t u  Ky30Ba a o  3,5 m.

H3Becrabi BapnaHTbi pa3MemeHHH sacmchtob nepeB03HMoro 
OÖT>eMa no r0pH30HT3AH. FIpHMepOM HBAHeTCH KAaCCHHeCKaH KOM
noHOBKa AerKOBoro aBTOMOÖHAfl. B HeM nacca>KHp HaxoAHTCH b 
30He KOMijiopTa, Bemn h ABHraTeAb pacnpeAeAHioTca b cooTBeT- 
CTByiOmHX 30HaX.

E cah paccMaTpHBaTb ABHjKymHftcH aBTOMOÖHAb KaK CHCTeMy, 
coB epm aiom yio  onpeAeAeH H ue KOÄeöaHHH, to  0ÖT>eM naccaiKHp-

öoTKe aBToöyca HcnoAb30BaAHCb nporpeccHBHbie m cto ah  opraHH- 
3aiiHH KOHCTpyKTopcKHx paöoT. Ky30B aBToöyca pa3AeAeH Ha Tpn 
ochobhhx ÖAOKa, pacnoAOJKeHHux no npoAOAbHoft och aBToöyca. 
OyHKHHOHaAbHOCTb H KOHCTpyKTHBHOe pemeHHe ÖAOKOB B33HM0- 
CBH33HH H CBH33HH C OÖmeft CXeMOÜ Ky30Ba H HeCymeft CHCTeMOft 
Kapnaca.

B ce  öaokh pa3AeAeHH neperopoAKaM H c BMOHTHpoBaHHbiMH Aße- 
pHMH, oöecnenHBaromHMH nepeABHJKeHHe naccarnnpa b ÖAOKax, 
öe3 B u xoA a  H3 aBToöyca. HecMOTpn n a  pe3Ko noHHjKeHHyio o ö -  
m y io  BbicoTy Ky30Ba, ueHTpaAbHbift npoxoA b caAOHe HMeeT bhco- 
Ty 1850 mm 3a c ieT  onycKaHHH ueHTpaAbHoft n a cra  noAa. F lone- 
penHoe ceneHHe Ky30Ba onpeAeAHAOCb napaMeTpaMH nocaAKH nac- 
cajKHpoB, MaKCHMaAbHoft mHpHHoft n p oxoA a  MejKAy pHAaMH h b h - 
coToft caAOHa.

riocAe onpeAeAeHHH ochobhhx napaMeTpoB Ky30Ba, oöopyAOBa- 
HHH ÖAOKOB, KOMnOHOBKH maCCH, npOBOÄHACH BeCOBOÖ 3H3AH3 
Bcex y3AOB aBToöyca, hto no3BOAHAo HaHÖOAee tohho pacnpeAe- 
AHTb nOAOJKeHHe 30H H (JiyHKIlHOHaAbHOCTb OÖT.eMOB Ky30Ba.

ß  nepBOM ÖAOKe Ky30Ba pa3MemeH naccaacHpcKHft caAOH Ha 
25 MecT. FlAomaAKa, 3aHHMaeMan MecTOM boahtcah  h thah , ony- 
meHa othochtcabho noAa cHAennft nacca>KHpoB Ha 200 mm, hto 
oöecneHHBaeT xopom yio 0Ö30pH0CTb naccarnnpaM.

Ka>KAaH napa chächhö naccarnnpoB HMeeT HHAHBHAyaAbHbie 
peryAHpoBKy h 3AeKTpmiecK0e ocßemeHHe. B  30He noTOAKa cmoh- 
THpoBaHH öara>KHbie noAKH, OTAeAaHHue HCKyccTBeHHoft K oxeft Ha 
napoAOHOBoft ocHOBe.

OcßemeHHe caAOHa AiOMHHecueHTHoe, coBMemeHHoe c Ae>Kyp- 
hhm  cßeTOM. PaöoqHe MecTa boahtcah  h th ä3 TaKHte oöopyAOBa- 
Hbl HHÄHBHAyaAbHblM OCBemeHHeM, BeHTHAHAHeft H OTOnAeHHeM.

UMeeTCH npHHyAHTeAbHaH bchthahahh c pacnpeAeAeHHeM bo3- 
AyniHbix noTOKOB Ha KasKAoe naccamnpcKoe MecTO.

B npHÖopHoft AOCKe CMOHTHpoBaH npneMHHK, MHKpo(J)OH h Mar- 
hhto (J)oh. Bo BTopoM ÖAOKe pa3MeuieHH: MaAoraöapHTHHft öap,
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yMbraaJibHHK, BemajiKH aah  BepxneH oAejKAH, HMeeicH po3eTKa 
a a h  noÄKjimeHHH ajieKTpmecKoft ö p h t b h .  OcBemeHHe ÖAOKa ec- 
TecTBeHHoe uepe3 okho Kpbimn h aAeK-rpmiecKoe.

B  nocjieÄHeM, TpeTbeM ÖAOKe HaxoAHTCH öarajKnoe OTAeaeHHe 
co cneu,HaAbHbiMH npHcnocofijieHHsiMH äah  KpenAeHHH pyqHoro 
öarajKa. BarajKHbifl otcck HMeeT cooömeHHe c caAOHOM nepe3 
BTopoö öaok, a TaKJKe bxoa c yAHUbi iepe3 cneuHajibHbie ABepn, 
KOTOpble HBAHIOTCH H aBapHHHUMH BbIXOÄ3MH. B ÖAOKe yCT3H0B- 
AeHa npHHyÄHTeAbHaH b6hthahuhh h sjieKTpnqecKoe ocßemeHHe.

J3.Be neperopoAKH, OTAeA.iiom.He naccajKHpcKHfi cb aoh  o t  AByx 
BCnOMOraTeAbHblX ÖAOKOB, H30AHpyK)T ÄBHraTeAb, a 3T0 II03B0AHA0 
CHH3HTb ypOBeHb UiyMa B CaAOHe ÄO ypoBHH IUyMa B AerKOBOM 
aBTOMOÖHAe.

BHemHHH (JiopMa Ky30Ba pemeHa b cootbctctbhh c Ha3HaneHHeM 
aBToöyca. JlerKHÜ OTKpbiTbifi naccajKHpcKHfi cbaoh opraHHHHO 
O&beAHHHeTCH C 3pHTeAbH0 yTHJKeAeHHbIM 33KpbITblM 33AHHM OT- 
ceKOM, rAe pa3MemeHbi ÄBHraTeAb h ö a r a »  (pnc. 3 ).

J3a h  oTAeAKH aBToöyca, caAOHa h oöopyAOBaHHH HcnoAb30Ba- 
h h  pa3AHHHbie CHHTeTHqecKHe MaTepaaAbi, aAiOMHHHeBbie npo(j)H- 
a h . UßeTa BHeiuHefi h BHyTpeHHeä o t a c a o k  nocTpoeHbi Ha k o h -  
TpacTe. Ky30B cHapyjKH oxpameH b  o a h h  u b c t  öe3 AonoAHHTeAb- 
Hbix HBeTHblX AHHHH. ÜHTepbep CaAOHa ApyTOTO HBera. TeXHH- 
qecKHe AaHHbie aBToöyca «TypncT» CAeAyiomHe:

Pa3Mepbi b m m :
AAHHa ........................................................................................  8500
u m p H H a  ....................................................................................  2500
BucOTa.......................................................................................' 2600

P hc. 3

Bec b  k z *  c m
cH apaw eH H oro a B T o ö y c a .............................................................3  5560 j
noaH bift............................................................................................  8100

BUeCTHMOCTb............................................................................................  25
CKopocTb B KM/H....................................................................................  100
PaAHyc noßopoTa  .............................................................................. ^
MouiHocTb ABHraTeaa B jt.  .................................................................  150
KpyTauuift MOMeHT b  « r a t ......................................................................  41
3anac xoaa b  k m ....................................................................................  600

Hoßaa MOAeAb aBToöyca I3A3 «TypncT» b anpeAe 1960 r. npit- 
HHMaAa yqacTHe b X IX  Me*AyHapoAHOM KOHKypce aBTOÖycoB 
b r. Haime h öuAa OTMeueHa cneu.HaAbHbiM npH30M.

C n P A B O H H O E  n O C O E H E  

A J i a  A B T O M O E H J I H C T O B

B  KHUMHbie Mazasuwbi nocrynun e npodaowy «Karanoz deraneü nezKoeozo aerOMOöu- 

na «B Q J ir A »  TA3-24. Ü3d-ßo « Mauiunocrpoenue» ,  1970. 184 crp., 1 p. 91 k .

Karanoz  —  cnpaeonnoe nocoöue dna paöornuKOß aeronoöunbHozo rpancnopra, ena- 

denbifes aerornoßuneü « Bonza» ,  paöornuKOß npednpuaruü, 3Kcnnyarupyjou^ux u peMonru- 

pyKnqux oru aeroMoöunu. Karanoz rannce ojcancer öonbuiym noMoiqb cnaßnceHHecKUM, 

cßbiroebiM u ropzoebiM opzaHU3ai^un,M npu cocraenenuu 3aneoK na 3anacnbie nacru k  

aeroMoöunm «B on za » TA3-24.

B  unmocrpupoeaHHOM Karanoze danbi rexHunecKan xapaKrepucruKa aeroMoöunn, 

pa36epnyran cney/u^uKai^un ecex y3noe u deraneü, czpynnupoeanHbix no KottcrpyKijuoH- 

noMy u 4>yHKifuoHanbHOMy npu3HauaM e nopndice ux cßopnu, yKaßanbi HOMepa y3noß ü 

ordenbHbix deraneü, ux nauMenoßanue u Konunecreo na aeroMoöunb.

Karanoz rpeöyüre e Maza3unax Knuzoropzoe. B  cnynae orcyrcreun ezO na Meere 

3üKa3 m o o k h o  nanpüßurb no adpecy: z. M o c k b ü ,  K-50, yn. Medßedeßa, d. 1, orden «Knuza - 

noHToü».

Karanoz 3aKU3HUKy öyder ßbicnan nanowennbiM nnarencoM.

H3MATEJIbCTB0 «MAIUHHOCTPOEHHE» « C O K 3 3 K H  H T A »
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MccneflOBOHMe m3mghghmsi t b g p a o c t m  u ig g k  CTanbHbix KoneHHaTbix b o h o b  
b  npoi^ecce M3HauiMBaHHsi

A. 3. HCAKOB, KaHflKflaTbl TexH. HayK B. H. KOMHCCAPWEBCKAfl, H. E. ryPBHH
H H H T a B T O n p o M , ro p b K O B C K H H  a B T 0 3 a e o f l

ÄOJirOBEmiOCTb A eTaaeft MauiHH oripeaeAHCTCH hx ycTa- 
a o c th o h  npo'HHOCTbio h H3HOCOCTOHKOCTbKj —  napaMerpaM H, 

KOTOpbie B 3HaHHTejIbHOH CTeneHH 3aBHCHT OT COCTOHHHH HX HO- 
BepxHOCTHoro p a öon ero  caoh . Oähhm  H3 (jiaKTopoB, xapaKTepn- 
3yiOUlHX 3T0 COCTOHHHe, HBAHeTCH TBepÄOCTb.

PaöoTaM H  paA a  HccaeÄOBaTeaeH (1J noKa3aHO, h to  b npouecce 
H3HaUIHBaHHH B MalHHHe AeTaAb M0/K6T npHOÖpeTaTb HOByiO, OT- 
AHHHyiO OT HCXOÄHOH, TBepÄOCTb, KOTOpaH COXpaHHeTCH AO KOHUa 
H3HaiiiHBaHHH. OTCiOÄa cu eA yeT , h to  ä ah  K a * A o ft  A eTaan  b 3aBH- 
ch m octh  o t  ycjioBHH ee  paöoTb i b M exa:HH3Me cyxuecTByeT KaxaH- 
t o  onTHMaubHan BeaHHHHa TBepAOCTH. E cah  MHKpoTBepAocTb A e- 
TaaH MeHbuie onTHMaabHOH, t o  b nepHOA npH paöom H  nponcxoAHT
HHTeHCHBHblH H3H0C, npOAOAIKaiOIUHHCH AO  T e x  UOp, HOKa HAaCTH-
HecKan AeijKipMauHH noB epxH ocTuoro ca oh  ue noßbicHT e ro  MHKpo
TBepAocTb a o  onTHMaabHOH. E cah  MHKpoTBepAocTb noßepxHOCTH 
A eTaan  ö oa b iu e  onTHMaabHOH —  nponcxoAH T uopM aabHoe H3Ha- 
uiHBaHHe noßepxH ocTH oro caoh , KOTopoe nocTeneHHO ycTpaHHeT 
caoh  noBbimeHHOH MHKpOTBepAOCTH, n ocae  nero  b aKTHBHbix ca o - 
hx  TpeHHH ycTaHaBAHBaeTCH onTHMaabHaa MHKpoTBepAocTb.

O TC iO Aa MOJKeT caoaiH T bC H  M H eiin e, hto M H K p oTB epA ocTb  A e T a -  
AH A O A Ä H a  ÖbiTb KaK MOHiHO B bl Hie, TBK KaK, H3HaUIHBaflCb, OHa 
Bce paBHO n pH A eT  k  onTH M aabH O M y CB oeM y 3HaneHHio h  b Tene- 
uue 3Toro BpeMeHH np ou ecc H3HaniH&aHHH 3aBeA0M0 He ÖyAeT y c -  
KopeHHbiM. 3 to npeACTaßaeHHe HeaepHO noTOMy, hto 3aBbiineHHaH 
TBepÄOCTb AeTaan npHBOAHT k noBbimeHHOMy H3HauiHBaHHio 
KOHTpTeaa, H axoAH iueroca b  conpniKeHHH c  nocaeAHeft.

IlosTO M y c  ueabio yBeaHHCHHH AoaroBeHHOCTH conpaHceHHfl b ue- 
aom  c a ea y eT  oöecnenHBaTb TBepÄOCTb A eTaaefl b npeueaax onTH- 
MaabHbix ee  3HaHeHHH. 3 T a  TBepÄOCTb, onpeAeaneM aa coctoh h h - 
eM noßepxH ocTH oro caoh , <J>opMHpyeTCH Ha 3aBepinaioiuHx STanax 
MexaHHnecKoft h TepMHHecKoft oöpaöoTO K  h xapaKTepH3yeT sn epre - 
THnecKoe COCTOHHHe paöoH efl noßepxHOCTH AeTaaH.

PiccaeAOBaHHH, npoBOAHBiunecH H H H TaBTonpoM O M  cobm cctho 
c lleH T paab H ofl HayHHO-HccaeAOBaTeabCKOfl aaöopaTop H efl AßHra- 
Teaeft ropbKOBCKoro aBT03aB0Aa ö h a h  HanpaßaeHbi Ha on p ea ea e- 
HHe BeAHHHHbi OnTHMaabHOH TBepAOCTH HieeK CTaabHUX KOaeHHa- 
t u x  BaaoB h 3aK0H0MepH0CTefl 0Öpa3OBaHHH nocaeAHefl. H ccaeAO - 
BaHHe iipoBOAHAocb Ha KopeHHbix u ieflK ax Tpex  napTHfl K o a e im -  
TblX BaaoB bb tom oöh ah  TA3-51.

Ä a h  jioayHeHHH ö o a ee  oÖT>eKTHBHbix aaHHbix no pacnpeaeaeHH io 
TBepAOCTH b ceneHHH A e T a a n  K a n m a n  u ie flK a  H 3 M epnaacb  b BOCb- 
MH TOHKaX.

Ä a h  yMeHbUieHHH CAynaflHbix norpeuiHOCTefl H3MepeHHH KOHTpo- 
AHpoBaaacb m epoxoB aTocTb noßepxHOCTH, KOTopan a a h  B cex rneeK 
öb iaa V  9 a— V  9 Ö, a h to ö u  H3Öe»iaTb cncTeMaTHHecKHx norpein - 
H o c T e ö ,  nepeA  H3MepeHHeM «a a iA o ö  napTHH TBepAOMep npoBepna- 
ch h HacTpaHBaaca no 3Ta.iOHHbiM naHTKaM.

TßepAOCTb nieeK H3Mepnaacb Ha n p aöo p e  THna HT-2A <})HpMbi 
O t t o  B oabnepT  n ep ea  h3hochum h HcnbiTaHHHMH h nocae hhx.

H3H0CHbie HCnblTaHHH npOBOAHAHCb B AaÖOpaTOpHH FopbKOB- 
ck o to  aBT03aB0Aa coraacHO paapaöoTaHHbiM MeTOAHKaM ycKopeH- 
hw x CTeHAOßux HcnuTaHHft. H 3h oc A eTaaefl ABHraTeAH npn npoBe- 
AeHHH tb k h x  HcnbiTaHHfl HAeHTHHeH hx H3H0cy npn SKCnayaTauHH 
KaK no xapaK T epy , T a x  h no BeaHHHHe (cooTBeTCTByeT n p oöery  
bb tom oöh ah  60— 80 th c .  km ) .

3 T a  HAeHTHHHOCTb AocTHraeTCH c noM om bio npHMeHeHHH cneuH- 
aabH oro pe>KHMa ucnbiTauHH [2], cocTon m ero  « 3  onpeAeaeHHoro 
KOAHHeCTBa HOBTOpHIOIUHXCH nHTHUaCOBUX UHKAOB H AOÖaBAeHHH 
npHCaAOK TOCTUpOBaHHOH UblAH B 3aCaCHBaeMbIH B03AyX H xa p - 
TepHoe M acao, KOTOpbie BbinoAHinoT (JiyHKUHio aöpa3HBa h ycKO- 
pnioT H3HauiHBaHHe A eTaaeft, coxp a iu a a  TeM caMUM cpoKH npoße- 
AeHHH HCnblTaHHH.

nepB b ie a b «  napTHH b h ao b  ucnbiTUBaaHCb ,no lOO-nacoBoft Me- 
TOAHKe, HMHTHpyioiueH n p oöer  aBTOMOÖHaH npn HopMaabHbix yc-

aobh h x  3KcnayaTauHH. CoraacHO  s to ü  M eToanxe ncnuTaHHH co- 
CTOHAH H3 20 UHTHHaCOBblX UHKAOB.

TpeTbH napTHH BaaoB ncnbiTUBaaacb no 50-HacoBoä MeTOAnxe, 
HMHTHpyioiueH n p oöer bb tom oöhah  upu  THJKeabix ycaoBHHx skc- 
nayaTauHH (öoab iu aH  3anbiaeHHOCTb m ccthocth , ö oa ee  HH3Koe Ka- 
qecTBO TexHHHCCKoro oöcayiKHBaiiHH h t .  a . ) .  CoraacHO  s t o ö  Me- 
TOAHKe HCnblTaHHH COCTOHT H3 10 UHTHHaCOBblX UHKAOB. E o a e e  TH- 
Hieabie ycaoBHH axcnayaTauHH HMHTHpyioTCH yABoeHHbiM KOAHne- 
ctbom  nbiau, noAaBaeM oft b ABHraTeab (n o  cpaBHeHHio c o  100-na- 
COBOH MeTOAHKoft), h to  oöecmeHHBaeT ö o a e e  HHTeHCHBHoe aöpa - 
3HBHoe H3HauiHBaHHe A eTaaefl.

KaucAan napTHH co cT o aa a  H3 acbhth  BaaoB, npoiueAniHX Bce 
onepauHH TepMHHecKoft h MexaHHHecKofl oöpaöoTK H : 3aKaaKa
t.b.h., uiAH(j)OBaHHe, cynep$HHHiUHpoBaHHe h noanpoBaHHe Kopen- 
Hbix rneeK.

n o  AaHHUM H3MepeHHft ÖUAH nocTpoeHbi noAHroHbi pacnpeAe- 
aeHHfl AHCKpeTHbix BapnauHOHHux phaob c HHTepßaaoM Bapbnpo- 
BaHHH eAHHHua HRC (c m . pncyHOK) h  npoBeaeHa cTaTHCTHnecKan 
oöpaöoTKa.

n o  KaxcAOMy BapnauHOHHOMy p a a y  noACHHTbiBaancb cpeAHHH 

TBepÄOCTb T, AucnepcHH M  h cpeAHeKBaApaTHHHoe OTwaoHeHHe a. 
Hcnoab30BaHHe a a h  aHaaH3a pe3yabTaTos BeAHHHHbi T no3Boan- 
a o  b onpeAeaeHHoft Mepe iHCKaioHHTb caynaftHbie norpeniHOCTH. n o -  
CKOAbKy TOHHOCTb BeAHHHHbi T B03pacTaeT npOnOpUHOHaabHO 
KBBApaTHOMy KOpHIO H3 pa3AHHHbIX 3H3HeHHfl BapHaHT, BXOAHU1HX 
b cocTaB ee pacneTa, a a h  H anöoaee npaBHAbHoro npeacTaßaeHHH 

oö H3MepneMofl BeaHHHHe T ö u a o  upoBeaeHO no KaiKAOMy Bapna- 
UHOHHOMy pnay 288 H3MepeHHft.

C p eA H eK B aA paTH H H oe OTKAOHeHHe, HBAHHCb o ö o ö m a io iU H M  n oK a - 
3aT eaeM  K oaeöaeM O C TH  npH 3H aKa, x a p a K T e p n a y e T  a n u ib  cpeAHHH 

n oK a 3 a T e a b  OTKAOHeHHH BapnaH T T{ o t  p H A a  hx  o ö u ie f l  c p e A -  

Heft T, n osTO M y a a h  cpaBHeHHH H aA eau ioC T H  cpeA H e ft T b pa3AHH- 
HblX pH A aX  HCn0Ab30BaACH K03(j)<j)HUHeHT BapHaUHH

0.6 

0.A

o .z

0

i \

7

m
52 56 60 63H6C 52 56 60 63HRC 52 56 60 63HRC

TBepdbcmb 
a ) 5 ) 6 )

noAHTOHbi paonpeAeaenHH sapHauHOHHbix p h a o b  (cnaou lH aa
AHHHH ---  AO H3HaUIHBaHHH, IU TpH X O BaH  AHHHH —  nOCAe) \

a —  napTHH I ;  6  —  napTH H  I I ;  e  —  napTH H  I I I

noCKOAbKy cpeAHHe BeAHHHHbi He HBAHIOTCH HCHepnbIB3I0IUHMH 
XapaKTepHCTHK3MH COBOKyHHOCTH H3yHaeMbIX HBaeHHft, TaK KaK, 
ypaBHHBaa h oöo öu ia n  sapnaHTbi, ohh  u e 0T p a » a i0T cjpyKTypH bix 
ocoöeHHOCTeft BapnauHOHHbix p h aob  h cn a y  KoaeöaHHft ocpeAHne- 
Mbix BapnaHT, KpoM e noKa3aTeAefl KoaeöaeMOCTH a  h y , AonoaHH- 
TeabHo HCcaeAOBaaHCb xapaKTepHCTHKH cTpyKTypw : MOAa M o  h
MeanaHa M e  pacnpeAeaeHHH, K03<J><{>HmHeHTbi acHMMeTpHH K a h 
aKeuecca e [3], onpeaeaHeM bie no (JjopMyaaM:

_  fm fm —1
M o = T m +  l m —   ------------   , (1 )

*J m J m+1 * m—1
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32 ÄB TO M oßH JlbH afl npOM tJÜlJleHHÖCtli N s  11, 1970  r .

rAe T m —  HaqaJibHaa rpaHnua 
M O A aA bH oro  HHTep- 
BaJia;

*‘ m —  BeAHHHHa M O flaAb- 
H oro H iiTepBajia;

fm  ---  qaCTOTa MOAaAbHO-
ro  HHTepBaAa; 

f m + i  —  AacTOTa cA ea y iom ero  
H H TepBaAa; 

f m - i —  nacTOTa npeau iecT- 
B yiom ero  HHTepBaAa;

M e  =  Tm -j- lM X  

2 /
■ - W ,

X
M— 1

I m

1
o.<9
B
O.V
*  s  
X  H

HccjieayeMufl
BapHaHT T Mo Me a 0 T r±A< • a

a
o

77
B_,%

I Ao H 3 iia n iH B a im a  . 59,5 60,0 59,2 2,54 1,60 2,70 59,5±0,19 -0,31 -0 ,14 1,16 0,725 9,3
n ocae H3HauiHBaHHfl 57,7 57,8 57,3 1,10 1,05 1,82 57,7±0,12 -0,095 0,75 0,91 0,87 8.7

I I A o ' H3HaUIHBaHHH . 60,0 60,0 59,5 2,00 1,41 2,35 60±0,17 0 0,15 1,04 0,74 7,5
nocae H 3 iia u jH B a n n fl 58,3 59,0 58,2 3,90 1,97 3,38 58.3+0,23 -0 ,04 2.8 1,23 0,66 17,5

I I I Ao H3HaiHHBaHHB . 60,0 60,0 59,6 2,87 1,70 2,83 60±0,20 0 3,0 1,05 0,62 22,5
nocae H3HaiuHBaHH9 59,5 60,0 59,4 1,70 1,30 2,20 59,5±0,15 -0,384 6,6 0,97 0,75 6,0

rae f M —  nacTOTa MeanaHHoro HHTepBaAa; 
Tm —  HanaAbHaa rpaHnua MeanaHHOro HHTepBaAa; 

W M_ i  —  3HaaeHHe p a a a  naKonaeH H ux nacTOT b HHTepBaAe, 

KOTopufi npeam ecTByeT  MeanaHHOMy; 
'Lf—ti —  cyMMa qacTOT;

iM —  BeAHHHHa MeanaHHoro HHTepBaAa;

T - M o  _ _ H _  ,
N a —  _ > e — o ,

rae
2 ( r , - 7 ’) V

< «* )*

—  H e ia ep T b iH  ueH TpajibH b iH  MOMeHT;

2 /
t  —  noBTOpaeMOCTb npH3HaKa.

ii*
B k p h b o h  HopMaAbHoro pacnpeaeAeHHH ------- =  3.

(„2)2
npH yCAOBHH HopMaAbHoro pacnpeaeaeHHH TBepaOCTH 33BHCH- 

MOCTh M e*ay  b 6 a h h h h oh  a  h cpeaHeapn(J)MeTHqecKOH o h ih ö k o h  a 
HMeeT b h a  a=0,8<r.

BcHKOe OTKAOHeHHe OT 3T0H 33BHCHM0CTH XapaKTepH3yeT CTe
neHb HeCOOTBeTCTBHH IT , nOAyHeHHOrO nOAHTOHa KpHBOÖ HOpMaAb-
h o to  pacnpeaeAeHHH:

n  =
0 , 8 -------

a

M
100%.

H a h  o n p e a e a e H H a  o ö a a c T H  pacn pocTpaH eH H H  CA ynaftH b ix  o u ih - 
6 oK nOaOHHTblBaACH AOBepHTeAbHblH  HHTepB3A

—   t  c
T  ±  A' == T  ±  — r , 

V n

rae t —2 —  K03cJ)c£)Hii,HeHT C T b io a eH T a , cooT B eTC TB y io iu H fl npn  
aaH H blX  yCAOBHHX 3KCnepHM eHT3 AOBepHTeAbHOft 
BepOHTHOCTH 0,95.

Pe3yabTaTbi oöpaöoTKH H3MepeHHH npHBeaeHbi b TaÖAHue, H3 
KOTOpOH BHAHO, HTO B npOUeCCe H3HaniHBaHHH TBepAOCTb HieeK 
npeTepneßaeT onpeaeAeHHbie H3MeHeHHH, KOTopue CBHaeTeAbCTBy- 
K>T 06 H3MeHeHHHX, npOH30imeAUmX iB nOBepXHOCTHblX CAOHX. TaK, 
cpeaHHH TBepaocTb nieex BaaoB napTnft I h II, npoxoaHBiunx hc- 
nblTaHHH Ha H3H0C nO 100-HaCOBOH yCKOpeHHOH MeTOAHKe, nOHH- 
3HAacb Ha H R C  1,7— 1,8 h b o ö o h x  caynanx KOAe6aAacb b npeae- 
Aax H R C  58±0,3. AHaAOTHHHyio KapTHHy H3MeHeHHft noKa3aaH 
Moaa —  BapnaHTa, HMeromaa b paay pacnpeaeaeHHH HanöoAb- 
myio nacTOTy, h MeanaHa —  BapnaHTa, KOAHnecTBeHHo aeAHiuan 
pna nonoaaM. BoAbinan 6AH30CTb b c a h h h h u  T  k  MeanaHe xapax- 
TepH3yeT ee ßoAbiuyio THnnnHOCTb h paBHoyaaaeHHOCTb o t  Kpaft- 
HHX 3HaHeHHH npH3HaKa. PeaAbHOCTb H THnHHHOCTb BeAHHHHbl T  
TaKJKe n o a T B e p »a a e T C H  ee ÖAH30CTbio k M o a e .

C p eaH H H  T B ep a oc T b  rneeK  BanoB  napTHH I I I ,  n p oxoaH B U iH x  hc- 
nbiTaHHH n o  öO ^nacoB o ft ycKopeH H O Ö  MeTOAHKe, HpaKTHHecKH o c r a -  
A a cb  6e3  H3MeHeHHH, O HeM T3KJK6 OB'HAeTeAbCTByiOT He H3MeHHB- 
uiHecH M o a a  h M ea n a H a . B c e  sto  n o a T B e p jK a a e T , hto  c y m e c T B y e T  
onTH M aabH aH  T B ep a oc T b , K O Topaa  ycTaH aBAH BaeTCH  Ha iueftKe Ba
A a  b n p o u e c c e  H3HaniHBaHHH, npHneM  K a a ca oM y  B H ay H3HauiHBa- 
hhh  co oT B ex cT B yeT  o n p e a e A e H H a a  BeAHHHHa T B epaocTH . 0 6  sto m  
TaKJKe CB H aeTeAbC TByeT ÖOAbUIaH KOHUeHTpaUHH B apH aH T OKOAO 
CBOHX epeaH H X , KOTOpaH Bb ipajKaeTCH  B yM eHbüieHHH B p e3 yA b - 
TS Te H3HOCHbIX HCnbIT3HHH AHCTiepCHH, CpeAHeKBaapaTHHHOTO OT- 
KAOHeHHH H K03<j)<}>HH,HeHTa BapHaHHH.

HcKAioneHHe b s t o m  OTHOineHHH cociaBHAH KOAeHHaTbie b b a u

napTHH II. OaHaKo sto HOKAKweHHe ae onpoBepraer caenaHHbix 
BblBOAOB, nOCKOAbKy OHeBHAHO ('CM. pHCyHOK), hto yßeAHHeHHe 
BapnauHH (a TaKJKe ancnepcHH h cpeaHeKBaapaTHHHOro otkaohc- 
HHH) B pe3yAbTaTe H3HamHBaHHH HBHAOCb CAeaCTBHeM yBeAHne- 
hhh oömero pa36poca 3HaneHHH TBepaocTH, nacTocrb KOTopoii b 
HHTepBaae H RC  52— 55 BecbMa M aaa. K o s ^ h u h c h t  acnMMeTpHH 
bo Bcex caynaHx nocae H3Hoca npHHHMaa oTpHuaTeabHbie 3Hane- 
hhh, xapaKTepH3ya b ochobhom ypeAHHeHHe HecHMMeTphhhocth h 
CKOHieHHOCTH pHAOB B OAHy CTOpOHy.

Cnay npouecca H3MeHeHHH TBepaocTH .npn paöoTe uiefiKH Baaa 
b ABHraTeae xopomo HAAiocTpHpyeT K03t})(pHiUHeHT e, xapaKTepa- 
3yiou;Hä CTeneHb oahopoahocth coBOKynHocTH. 

Pe3yAbTaTbi noAcneTa CTeneHH HecooTBeTCTBHH noAHTOHOB 
II  pacnpeaeaeHHH HopManbHOMy pacnpeaeaeHHio noKa3biBaiOT 
TeHaeHUHIO K yBeAHHeHHIO 3T0H CTCneHH B pe3ynbTaTe H3HaniHBa- 
HHH KaK no npHHHHe yMeHbUieHHH K03(j)({)HUHeHT0B Ka, TaK H H3Me- 
HeHHH K03(J)(J)HUHeHT0B 6.

T OBOpH O HBAeHHHX, npOHCXOAHntHX B HOBepXHOCTHblX CAOHX 
nieex KoaeHHaTbix BaaoB b npouecce paöoTbi hx b ABUraTeae, He- 
oöxoahmo conocTaBHTb rAyÖHHy 3thx CAoeB c TAyÖHHOH BHeape- 
hhh aAMa3a b HcnbiTyeMbiH MeTaaa npH onpeaeaeHHH TBepaocTH.

IlpH cpeaneH TBepaocTH aeTaan H R C  60 rayÖHHa BiHeapeHHH 
HaKOHenHHKa b MeTaaa cocTaBAHeT 0,08 m m .

Boabuian rayÖHHa BHeapenHH aaMa3a b MeTaaa no3B0AHeT 
onpeaeaHTb coctohhhc noBepxHocTHoro caoh b npeaeaax BHea- 
peHHH H BbiHBHTb OÖIUyiO TeHAeHUHIO H3MeHeHHH TBepAOCTH B 
npouecce H3HauiHBaHHH, KOTOpan oKa3WBaeTCH b ycTaHOBaeHHH Ha 
noBepxHOCTH aeTaan onTHMaabHoS TBepaocTH. Hah uieex KoaeH- 
naThix BaaoB, paöoTaiomHX b aBHraTeaax npn nopMaabHUx ycao- 
bhhx SKcnayaTauHH, onTHMaabHoß TBepaocTbio hbahctch H R C  58, 
a npn ycaoBHHX sKcnayaTauHH noBbimeHHoß TpyAHOCTH —  
H RC  60.

OaHaKo, bhhbhb oßiuyio TeHAeHUHio, HeoöxoAHMo öoaee AH<}>- 
(JiepeHUHpOBaHHO nOAXOAHTb K (j)H3HKO-MexaHHHeCKOMy COCTOHHHK) 
nOBepXHOCTHblX CAOeB H nOACAOeB, H3ynaTb HX MHKpOTBepaOCTb, 
CTpyKTypy h ocTaTOHHbie HanpHJKeiiHH (4 h 5].

OöecneneHHe Ha aeTaaax onTHMaabHoß TBepaocTH hbahctch 
pe3epB0M nOBblUieHHH HX AOATOBeHHOCTH. yHHTblBaH, HTO TBep
aocTb ineeK H RC  52— 62 h 3bkoh pacnpeaeaeHHH 3HaneHHH TBep
aocTH rneex nocae MexaHHHecKoß o6pa6oTKH öahbok k HopManb- 
HOMy (cm. pHcynoK), HaHÖoaee Beponraa TBepaocTb H RC  57, to t- 
aa KaK naHÖoaee JKeaaTeabiia TBepaocTb H RC  58— 60. OneBHA- 
HO, HTO AAH 3T0H UeAH JKeA3TeAbH0 ah6o cy3HTb noAe aonycKa 
HRC  56— 62, ah6o yBeaHHHTb ero ao H RC  52— 66. Hanöoaee 
npHBMaeM h ueaec(,o6pa3eH nepBbifl BapnaHT, aoÖHTbCH KOToporo 
B03MOJKH0 npoBea» UHeM KOMnaeicca MeponpHHTHfl no coßepuieH- 
CTBOBaHHio TepmHHecKofi h a6pa3HBHOH oöpaÖOTOK nieex KoaeH- 
naTux BaaoB.
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TMnOBOM TeXHOnOrMMeCKMM npoi^ecc npOÖMBKM BGHTHIlbHblX OTBepCTMH
b K o n ecax  rpy30Bb ix  aBTOMo6nneH

n. T. flMMTPMEB, A. H. CABOCTbflH OB. B. n . KPOTOB

HHHTaBTonpoM

nPH coßpeMeHHbix TeM nax pa3BHTHH aBTOMOÖHAbHOH npo- 
Mbiiuji6HH0CTH TpeöyiOTCH KpynHbie cneuHajiH3HpoßaHHbie 

npoH3BOÄCTBa K oaec aBTOMOÖHJieft. PeuieHHe s to h  3aAauH B03- 
m oikho n p «  u ihpokom  BHenpeHHH b npoH3BOÄCTBo nporpeccHBHbix 
TexHOJionmecKHX npoueccoB  c hobhm h cpeACTBaMH MexaHH3auHH

H aBTOMaTH3amiH, HTO BeAeT 
k  nepecMOTpy ueöcTByiomHX 
onepaunft, a HHoraa h Bcero 
TexHOJiorHnecKoro npouecca.

B HacToamee BpeMH npn 
c6opKe-CBapice Kouec rpy30- 
bmx aBTOMOÖHueft (puc. 1) 
BeHTuubHbie OTBepcTHH npo- 
ÖHBaioTCH Ha yHHBepcaubHbix 
KpHBOIUHnHUX OflHOCTOeHHblX 
npeccax OTKpbiToro THna 
c ycHJiHeM äo  160 tc  öe3 
npHMeHeHHH cpeACTB Mexa- 
HH3aUHH H 3BTOMaTH3aUHH 
noflauH h cbeMa KOAec. 
ÜOCAe npOÖHBKH OTBepCTHH 
3ayceHuw bw xoah t BHyTpb 
Koueca, ho Tax KaK no Tex- 
HHHeCKHM TpeÖOBaHHHM,
npeÄ"bHBÄHeMbIM K ÄGT3ÄHM, 
HaÄHHHe 3ayceHueB h o c tph x  
KpOMOK BOKpyr OTBepcTHH 
HeflonycTHMO, Bseaena one- 
paUHH 33HHCTKH, KOTOpaH

BUnOÄHHeTCH BpyHHyiO  C nOMOUlblO ÖOpMaiUHHKH. PaÖOHHM , 33HH- 
t h m  Ha 3t h x  onep au H H X , npHxoÄHTCH nepeHOCHTb 3a CMeHy 
o t  n p e c c a  Ha ynacTO K  33h h c t k h  G o jib iu oe  k o a h h c c t b o  k o a c c , h t o  
c o d a B Ä H e T  n o  B e cy  o k o a o  20— 2 5  r .  ö o n b iT K H  M exaH H 3aunu  
yK a3 aH iib ix  o n e p a u n ft  He AaAH  n oA o iK H TeA bH bix  pe3 yu bTaT0 B .

B H H H T aB T on p oM e npn co3 ä 3 H h h  MexaHH3Hpo- 
BaHHblX H aBTOMaTH3HpOBaHHbIX AHHHH CÖOpKH- 
CBapKH KOAec rpy30Bbix aBTOMOÖHÄeft pa3pa6oTan 
HOBblH BapnaHT npOÖHBKH BeHTHAbHblX OTBepCTHH 
h h x  33HHCTKH. A a h  yAOÖCTBa c h h th h  3ayceHueB 
H npHTyn AeHHH OCTpblX KpOMOK BeHTHAbHOe OTBep- 
CTHe npoÖHBaeTCH c BHyTpeHHeft c t o p o h u  KoAeca 
c BbixoflO M  3ayceHueB Hapyaty, h to  oöecn e ’ iHBaer 
CBo6oÄHbiö ÄOCTyn ä a h  nocAeAyioiueH  h x  OÖpa- 
ÖOTKH.

HHCTHTyTOM C03AaHa raMMa rHÄP 3B AHHeCKHX 
npeccoB (pn c. 2 ), oöecneuHBaioiuHx aBTOMaTHnec- 
Kyio nou any KOAec b  pa6oH yio 30Hy npecca, npHHCM 
noAana BbinoAH h c t c h  no AßyM HanpaBAeHHHM: 
Cßepxy BHH3 HAH CHH3y BBepX B 33BHCHMOCTH OT 
KOHCTpyKUHH KOAeca. TexHHHecKaa xapaKTepHCTHKa 
npeccoB KOHCTpyKUHH H H H TaB Ton poM a  npHBeueHa 
b  TaÖAHue.

K ou eco  b BepTHKaAbHOM noAOuceHHH c paöoueft 
no3HUHH KOHBeftepa cneunaAbHUM noAT>eMHH- 
KOM BBOAHTCH B 30Hy npOÖHBKH. B BepXHeM 
nOAO*eHHH OHO OpHeHTHpyeTCH OTHOCHTeAbHo 
pyHHux OTBepcTHH AOBHTeAeM uiTaMna, u aA ee 
TAaBHblM UHAHHAPOM npHJKHMaeTCH K nyaHCO- 
Hy, nocAe n ero  b HeM npoÖHBaeTCH BeHTHAb- 
Hoe OTBepcTHe. f lo c A e  npoöuBKH ruiyHiuep 
TAaBHOrO UHAHHApa B03BpamaeTCH B HCXOA- 
Hoe noAOHceHHe, a KOAeco CHHMaeTCH c nyaH 
COHa CbeMHHKOM, BCTpOeHHbIM B FOAOBKy
npecca.

r HApooöopyAOBaHHe npeccoB MOueAeß 2023 
h 2034  c o c t o h t  H3 CAßoeHHoro A o n a cT H o ro  
Hacoca 25ri2-25, rHApaBAHHecKHx KAanaHOB, 
BcnoMoraTeAbHofl rH A poannapaTypu  h  T p yöo- 
npOBOAOB BbICOKOrO AaBAeHHH.

P hc. 2. P  HApaBAnuecKHÖ
n p e c c  a a h  npoÖHBKH BeH- 

THAbHblX OTBepCTHß: 

a  —  n o A a q a  KO.TOca CHH3y B Bepx; 
6  —  noAa'ia  xojieca  CBepxy
b h h 3 ;  /  —  C H J io B a n  r o A O B K a :  2  —  
M aTpH ua; 3  —  xojieco; 4  —  n ya n - 
c o h ; 5 —  n ia p o c ta h u h h i 6  —  c r a -  
HHHa* 7 •— nrraM n ; 8 ~  Tapa 

ß j in  o t x o a o b

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



34 ÄBTOMOßHJIbHan npOMblUIJieHHOCTb JV® I I ,  1970 r.

IloKa3aTejiH

M oA ea b  npecca

2023 2034 2082

HoMHHaabHoe ycH.’ine n pecca  b n ie  . . 70 100 160
X o ä  n o a syn a  B m m  ...................................... 100 110 110
H h cjio  x o ä o b  noa3yHa b m u h .................
HOMHHajIbHOe yCHJlHC BblTajlKHBaTejIfl

15 13 6

b m c ............................................................... 8 8 10
X o ä  BbnajiKHBaTejia b m m ..........................
P a ö o n e e  HaBaenne Macaa b n r j e m? :

25 30 25

b raaBHOM unanHApe .......................... 225 250 250
b  M yabTHnaHKaiope .............................. 45 45 50

MouiHOCTb BaOKTpOABHiareaa b icsm 32 20 30
IlpOH3BOAHTeab HOCTb HaCOCa B A l  MUH 
TaßapHTHbie paaM cpu  b  mm:

140 140 235

b  naaHe ....................................................... 251X1730 2448X1255 3370X1755
Bbicota naA ypOBHeM noaa . . . . 1290 1850 1730

i r H Ä p o c x e M a  i (p H c .  3 ) p a ö o T a e T  C A e A y io iu H M  o 6 p a 3 0 M .  I lp n  n o -  

A a n e  K O J ieca  Ha n p e c c  o t  K O H e n H o ro  B h iK J iK w a T e jia  n o A b e M H H K a  

no^aeTCH KOMaH/ia Ha aaeKTpoMarHHT 3 2  3AeKTpornÄpaBAnqec- 
k o t o  K jn n a H a  3 F K .  3 o a o t h h k  K J ia n a H a  3 a H H M a e T  j i e ß o e  n o j i o -

J ieH H e b n p a B o f i  ü o jio c th  r A a B H o r o  U H A H H A p a  h T p y ö o n p o B O A a  

B 0 3 p a d a e T ,  30 äo th h k  K J ia n a H a  7 7 ( n e p e A B H r a e T c n  b n p a ß o e  

n o jio > K e H H e  h H a n p a B A n e T  M a cA O  b n p a ß y io  n oA O C T b  u H A H H A p a  U 2  
M y jib T H n jiH K a T o p a .  f l a B A e H n e  b n p a B O ft  n o A o c ™  u n A H H A p a  U l  
B 0 3 p a c T a e T  ä o  250 n r / c M 2 h B e i iT H A b i io e  O T B e p c r a e  n p oÖ H B aeT C H . 

n p n  3tom  u häh häP ■C'beMHHK U 3  Ö A a rO Ä a p n  n o A n o p H O M y  30aot- 
H H K y H31 n o Ä Ä e p * H B a e T  K O A e c o  c  n p o T H B o n o A o iK H o ft  c T o p o H b i.

F I o c Ä e  n p oÖ H B K H  O TB epC TH H  Ä a B J ieH H e  b H a n o p H O H  c eT H  n a -  

Ä a e T ,  3oäoth h k  K H a n a H a  r K  3 a H H M a eT  H c x o Ä H o e  A e B o e  n oA O JK e- 

H H e. M a c Ä O  n o e r y n a e T  b n p a ß y io  n o J io c T b  T Ä a B H o r o  u häh häP a 

U l ,  K o n e c o  n p oT a J iK H B a eT C H  bacbo ä o  y n o p a  c b e M H H K a  h o tx o ä h  
n a Ä a io T  b T a p y .

B K O H u e x o Ä a  « B n e p e Ä »  o t  K o n e n H o r o  B b iK .n iO 'iaT e jiH  n o A a e T c s i 

K O M a H Ä a  n a  BKJHOHeHHe 3 Ä e K T p o M a rH H T a  31 K J ia n a H a  3TK. 
3 o ä o th h k  K H a n a H a  3 a H H M a eT  n p a ß o e  n oA O JK eH H e, M a cÄ O  o t  Ha
c o c a  n o  M a rH C T p a Ä H  3 n o c T y n a e T  b Ä e B b ie  n o j io c T H  r A a m io r o  

U H Ä H H Ä p a  U l  H U H vTH H Ä pa-C beM H H K a U3. n p O H C X O Ä H T  XOÄ 

«H a 3 a Ä »  rÄaBHoro UHAHHApa i(HHCTpyMeHT o tb o ä h tc h ) h xo ä  
« B n e p e A »  U H A H H A p a  (K O A e c o  C H H M aeTCH  c  n y a H C O H a ).

H acoc H  n o Ä a e T  M a c n o  b u e n b  y n p a B Ä e H H H  S A e K T p o rH A p a B A H -  

n e c K o r o  KAanaHa 3 T K .  n p n  ÄaB J ieH H H  b u e n n  1 misce 15 Kf/cM2

«W  U3

Ph c. 3. TiiApocxcMa npeccoB m oäcjich  2023 
h 2034

JKeHHe, M acao irrocTyinaeT n o  TpyöonpoBOAaM  2 ih 4 b n p a ß y io  iio-
ÄOCTb rjlaBHOTO UHÄHHÄpa U l ,  MaTpHUa ÖbICTpO nOÄBOÄHTCH 
K K O Ä eC y . O pH  COnpHKOCHOBeHHH HHCTpyMeHTa C KOÄeCOM Ä3B-

MacÄO o t  Hacoca H  nocTynaeT TaKace b uenb 1 nepe3 HanopHbift 
30Ä0THHK H32  h oöp arab ift KÄanaH OK. HanopHbift 30äothh k 
H32 CÄy>KHT ä äh  noÄÄepxcaHHH h o c to h h h o to  AaBAeHHH 10—  
20 Kr/cM2 b uenn ynpaBÄeHHH KÄanaHa 3 T K .  OöpaTHbift kah- 
nan O K  npennTCTByeT n e p e A a ie  b uenb ynpaBÄeHHH AaBAeHHH 
o t  ocHOBHoft MarncTpaAH, npeBbiniarom ero 20 k F / cm 2.

H H H TaB Ton poM  pa3paßoTaA  T a K * e  c taiHOK ä a h  3aHHCTKH 
3ayceHueB h npHTynÄeunn ocTpbix KpoMOK no BceMy KOHTypy 
BeHTHÄbHOrO OTBepCTHH.

BHeÄpeHHe h oboto  BapnaHTa TexnoÄorHHCCKoro npouecca  n p o 
ÖHBKH BeHTHÄbHOrO OTBepCTHH npH npOH3BOÄCTBe KOAeC rpy30- 
BblX aBTOMOÖHAeft nOAHOCTbK) ÄHKBHÄHpyeT pyHHOft TpyÄ, nOBbl- 
CHT npOH3BOÄHTeAbHOCTb H OÖeCneHHT BbICOKOe KaneCTBO npo- 
ÄyKUHH.

YJXK 621.923.5:621.9.01

XoHHHroBdHM e c  AyroeoM  QCAMnnsiMMeM
E. M.

MJIC C J IE A O B A H  npouecc xoHHHroßaHHH OTBepcTHft c npHMe- 
HeHHeM ÄonoAHHTeAbHoro ÄyroBoro ocuHAAHpyiomero a b h -  

*eHHH oöpaöaTUBaeMoft ä c t h ä h  Ha 3KcnepHMeHTaAbH0M x o h h h -  
TOBaAbHOM CTaiiKe co cneunaAbHbiM npHcnocoÖÄeHHeM, cooömaio- 
iuhm  ACTaAH KanaTCAbHoe ABHHceiiHe BOKpyr o c h  OTBepCTHH c pe- 
ryAnpyeMbiMH uacTOTaMH h aMnAHTyAaMH.

XOHHHrOBaAHCb THÄb3bI ÄHHraTeAH AHaMeTpOM |105 H 125 MM 
H3 3aKaAeHHoro uyryHa CM  21-40 c  TBepAOCTbio paöoneft noBepx- 
h o c th  H R C  ̂ 4 0.

OÖpaÖOTKa BbinOAHHAaCb aAMa3HbIMH ÖpyOK3MH H3 CHHTeTHHe- 
c k h x  aA,Ma30B X B  i125X 12X 4X 1 .5  ®a CBH3Ke M l c 3epHHCTOCTbio
3AM33H0T0 nopouixa no T O C T y  9206— 59— AC H 25 100% n aöpa- 
3HBBWMU ÖpycKaiMH K 3  10 CT1 B,

BEKKEP

H ocA C A O B aiiH e npoBOAHAOCb mpn C A C Ayro iu nx  mocTOHHHbix ipe- 
5KHM 3X XOHHHTOBaHHH:

O K p yM C H an  C K O p O C T b  B M l  M U H ...............................................................  5 8
CnopocTb B03BpaTHO-nocTynaTejibHoro ABHweHHft xohhhto-

BSJlbH O ft TO AO BKH  B M l  M U H ...................................................................  12
JlaBAeHne xoHHHroßa.ibHbix öpycKOB b  k V {cm 'l ........................... 11
npHnycK Ha oöpaöOTKy (Ha AHaMeTp) b  m m ................................................... Jlo 0,15

npH 3JIM33H0M XOHHHrOBaHHH 6bIJI T 3 K > K e  ocyiu,ecTBJieH  pe^CHM 
Bbixa>KHBaHH5i JiyTeM  orpaHHqeHHH pa3^BHHceHHa xoaH H roB a jib H b ix  
ÖpyCKOB, ^TO, B CBOHD O H epe^b, CnO-COÖCTBOBajIO inOBbimeHHIO TOW- 
HOCTH H CHH^eHHIO UiepOXOBaTOCTH ÜOBepXHOCTH.

ÄMnAHTyAa A yroB oft couhäähuhh a g  H3MeHHAacb o t  0 ä o  60 mm 
(np Ayrp « a  noBepxHOCTH xoHHHroeaHHH), nacTOTa AyroBoft oc^
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UHAAHUHH na —  OT 0 ÄO 11Ö5 1/MUH. ripOH3BOÄHT€JlbHOCTb UpO- 
u e c c a  onpeAeJ iH Jiacb  n o  c u e M y  M eT aA A a  S  Ha A H aM eTp  nyTOM H3- 
MepeHHH OTBepcTHH HHAHKaTOpHbIM HyTpOM epOM  3 a B 0 A a  « K a -
A H Ö p » .

^HCTOTa noBepxHOCTH onpeAeJiHJiacb « a  npo<|>HAOMeTpe (pupMbi 
Teftjiop To Scoh (A htahh ) .

O c e B o e  ocu H J iJ in p y iom ee  ABHJKeHHe, c n o c o ö c T B y io iu e e  n oB b im e- 
HHHJ HpOHäBOAHTeAbHOCTH IipOUeCCa H yM eH bU ieH H io UiepOXOBaTO- 
CTH HOBepxHOCTH (1 ],  HM eeT OTpaHHHeHHOe npH M eHeHHe H3-3a ÖOAb
UlHX n a rp y 3 0 K  n a  M exaHH3M bi o c u h a a h u h h  BBHAy 3H auH Te.ibH oro  
B eca  n ep eM e m a eM b ix  A eT a A e ft  h ycAOJKHeHHH KOHCTpyKUHH uinHH- 
A e A b H o ro  y3 A a . H 3  aH aAH 3a TpaeK TopH H  p e jK y m e ro  3epH a npH  x o -  
HHHTOBaHHH C OCeBOH OCUHAAHUHeÜ (pHC. 1) CACAyeT, HTO BOAHO- 
oöp a 3 H a H  KpHBaH, xap aK T ep H 3 y io iu a H  T p a e x T o p H io  3epH a, h b a h c t -  
CH CAeACTBHeM AOnOAHOHHH OCHOBHOTO B03BpaTHO-HOCTynaTeAbHO- 
TO ÄBHJKeHHH ÄBHJKeHHeM OCUHAAHUHH B TOM JKe OCeBOM H anpaB - 
AeHHH, o c y m e c T B A n e M o ro  u a m e  B c e ro  BKOueiiTpHKOBbiMH M exaHH3- 
M3MHI

K = K e.„ ±A K .

O ä H3KO 3Ta  «p H B a H  MOJKeT ö b iT b  n oA yn eH a  h  A p yrH M  nyTOM 3a 
cneT AonoAH eH H H  o o h o b h o t o  B p a m a T eA b H o ro  ä b h j k c h h h  AßHJKeHH- 
eM  OCUHAAHUHH B TOM JKe AyTOBOM HanpaBAeH H H , T. e.

x = x o k p ± l x .

Y toa HaKAOHa inpHMOH, cooTBCTCTByioiueH TpaeKTopHH OCHOBHOTO 
ÄBHJKeHHH, OnpeAeAHeTCH OTHOHieHHeM CKOpOCTH B03BpaTH0-JI0CTy- 
naTeAbHOTO ÄBHJKeHHH VeJ l K OKpyjKHOÖ CKOPOCTH V 0Kp

t g o  = - =  k .
uOKP

H3 pnc. 1 CAeAyeT, h t o  a a h  coxpaH eH H H  OCHOBHblX x ap aK T ep H -
a0

CTHK T paeK Top H H  IieA eC 0 0 6 p a 3 H 0  npHHHTb U a  =  -----  (Oo —  aM n-
k

A H T yA a  o c e B o fl o c u h a a h u h h ) .

BAHHHHe A y r o B o ft  o c u h a a h u h h  npn xoHHHrOBaHHH Ha u ie p o x o B a -  
TOCTb inoAynaeM O H  noBepxHOCTH npuBeAeHO Ha pnc. 5.

n p H  npO BepKe H3AeAHH Ha TOHHOCTb yCTaiHOBAeHO, HTO yBeAHHe- 
HHe SM nAH TyAbl d a  npHBOAHT K CHHJK0HHIO TOHHOCTH XOHHHTyeMO- 
r o  OTBepcTHH n o  KOHyCHOCTH H KOpCeTHOCTH.

H a pnc. 6, a, noK a3aH bi TpaeK TopH H  p e jK y m e ro  3epH a n pn  xo- 
HHIKTOBaHHH p33AHHHbIMH 3M nAH TyAaM H  d a VI H3CT0T3MH « 3 .

P hc . 2 . CxeMa MexauH3Ma AyroBoö o c u h a a h u h h

AeTaAH npH XOHHHTOBaHHH

K a K  b h a h o  H3 rpat|)HKa, npn x o h h h to b a n h h  c  ö oA b iu o H  aM nAH- 
ryAO H  H d a  H M 3A0H H3CT0T0H n a  OÖpa3yeTCH BeCbMa 3H3HHTeAb- 
Hblft nOHTH T0pH30HTaAbHbIH  yHHCTOK TpaßKTOpHH, COOTBeTCTBylO- 
iu h ö  b AaHHOM c A y u a e  B ep xH eM y noAOJKeHHio xoH H H rO BaAbH oü  ro-

}
MM

016

0,12

0.0s

O M

2

375 745 ng i/m u h

Ph c. 4. B ah hhhc aMnAHTyubi 
da Ha yßeAHHeHHe cneM a s 
npH 3AM33HOM XOHHHTOBaHHH: 
/ — npH xoHHHroDaHHH c  ayro- 
b o ü  ocmuiJiHUHeft (n $ = 745 IJmuh); 
2 —  npH XOHHHTOBaHHH 6e3 oc*

P hc. 1. TpaeKTopHH xoHHHroßaHHH c npHMeHe
HHeM ocu hju ihu h h :

/ —  npw cjioxceHHH ocmwumpyiomero ä b h ä c h h h
C B03BpaTH0-n0CTynaTejIbHbIM ÄBHJKeHHeM XOHHHTO- 
BajibHoft tojiobkh; 2 —  n p « XOHHHTOBaHHH 6e3 oc- 
UHJiJiHUHHi 3  —  n p « BbiHHTaHHH ocunjuiHpyioinero 
ÄBHJKeHHH H3 B03BpaTH0-n0CTy naTejIbHOTO ÄBH.KeHHH 

XOHHHTOBajIbHOft TOJIOBKH

npHMeHeHHe ayroBoro ocunJuiHpyiomero äbhjkchhh no3BOJuieT
HOKJIlOHHTb BJIHHHHe BCCa OCU,HJIJIHpyiOmHX ÄeT3JieH MeX3HH3Ma H 
H3AeJiHa, oßecneHHBaa nojiyqeHHe ÄOCTaTomHO b h cok h x  3HaneHHH 
no npH 6oJiee npOCTOM KOHCTpyKTHBHOM HClIOJIHeHHH MexaHH3Ma 
(PHC. 2 ).

OöpaöaTbmaeMbie AeTaAH 1 yeraHaBAHBaioTCH Ha BepxHeM rop- 
ue KauaroiueftCH nAHTbi 2. Xboctobhk nAHTbi Ha KOiinqecKHX poAH- 
kobhx nOAUiHnHHKax noMeiueH ,b Kopnyce 3 , 3aKpenAeHH0M Ha 
(pyhaaMenthoh HAHTe xoHHHroßaAbHoro CTaHKa. Mepe3 Tary 4, cbh- 
3aHHyio c peryAupyeMOH KpHBornnnHoft uiaflöoH 5, nAHTa 2 npHBO- 
Ahtch b KauaTeAbHoe ÄßHJKOHHe, cooömaa H3AeAHio AyroByio oc-
UHAAHUHIO.

H3M eneiiHe aMnAHTyAbi ocuhaahu hh  ocymecTBAHAOCb nepeM e- 
meHHeM K3MHH 6 B KpHBOIHHnHOH UiaHÖe. HaMeHeHHe HaCTOTU na 
oöecneuHBaAOCb H3MCHeHHeM nuceA oßopoTOB m aftöbi 3a cueT 
CMeHHbix 3y6naTbix KOAec 7 ,8  h iukhbob 9, 10.

BAHHHHe BeAHHHHbl « ö  Ha npoH3BOAHTeAbHocTb npouecca npHBe- 
AeHO na puc. 3, da —  Ha pnc. 4.

HaHAyuuiHe pe3yAbTaTbi no  chh jkchh io mepoxoBaTOCTH noBepx- 
h o c th  noAyneHbi b CAynae upHMCHeHHn a6pa3HBHPrO xOKUHroßa- 
HHH HOCAe 3AMA3HOrO [2],

Phc. 3. Bahhhhb uacTOTbi uy- 
t o b o h  o c u h a a h u h h  « ß  Ha yß e - 
AHneHue c b e M a  M eT aA A a  s  npu

aAM 33H0M  XOHHHTOBaHHH:

/ —  npn XOHHHTOBaHHH c Ä y ro *  
Bofi ocHHJiJifliiHeü (<x q  « 3 0  m m ) ;

2 — npH XOHHHTOBaHHH 6e3 oc-

AOBKH. 3 t 0  OÖCTOHTeAbCTBO, HeCMOTpH Ha CHHHCeHHe HHTeHCHBHO
CTH XOHHHTOBaHHH Ha AaHHOM yu a cT K e  H3-3a M a A o ro  y r A a  a , n p n - 
BeAeT K  yBeAHUeHHKJ C b eM a S BBHAy OTHOCHTeAbHO ÖOAbinOTO Bpe- 
MCHH HaXOJKAeilHH XOHHHTOB3AbHOH TOAOBKH y  BepXHCTO TOpUa 
THAb3bi. P a c n p e A e A e H H e  c n e M a  s  BAOAb o c h  rH A b 3 u  npuBeAeH O  n a  
PHC. 6, 6  (KpHBaH 1 ) .

B 33BHCHMOCTH OT COB-
naAeHHH <pa3 o c u h a a h - 
p y io m e r o  ÄBHJKeHHH A eT a - 
a h  h B 0 3B paTH O -n ocTyn a- 
TeAbHOTO ÄBHJKeHHH XO- 
HHHTOBaAbHOH TOAOBKH

P hc. 5. Bahhhhc AyroBOH
OCUHAAHUHH npH XOHHII-
roßaHHH Ha m e p o x o B a -  

TOCTb noBepxHOCTH: 
a  —  XOHHH I'OB.a HHC c  OCUH.T- 
J IH llH e ft; 6  —  X O H H H T O BaH H S 
6e3 ocuhji^buhh; I  —  a;iMa3- 
Hoe xoHHHTOBaHHe; I I  —  aji- 
M a 3 H O e  X O H H H T O B aH H e B  pe- 
>KHMe B blX a> K H B aH H H ; I I I  — 
a6pa3HBHoe xoHHHTOBaHHe 
p ocn e  a^M a3H oro b  pejKHM^ 

BblXaHiHBaHHg
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30H a nO B bim eH H oro CT>eMa s  m o j k c t  öb iTb  C M em eH a B a o a b  och  
THJib 3 H . B H a m n x  HCcaeÄOBaHHHx noB bim eH H e 3HaneHHH ag 
a o  60 mm npn ng = 3 7 5  1/muh yB ea n n H a o  KonycHOCTb Ha 0,03—  
0,04 MM no CpaBlICHHK) C KOHyCHOCTblO npH OÖbIHHOM XOHHHrO.Ba- 
HHH.

YBeameHHe naeroTbi ng  c yMeHbineHHeM a M n a n T y a b i  ag  c h h - 

* a e T  «O H y o H O C T b  x o H H w r y e M o r o  O T B ep cT H H , n o c K o a b K y  b  s t o m  

c a y n a e  r o p H 3 0 H T a n b H b ie  y n a c T K H  T p a e K T o p H H  y M e H b in a io T c a  n o  

a a H H e  h  öoaee p a B H O M e p n o  p a c n p e a e a a io T C H  B a o a b  o c h  rn a b 3 b i.  

B 3 t o m  caynae o ö m a n  K a p T H H a  p a c n p e a e a e H H H  c -b eM a  s  B a o a b

0.08 0,11 0,14 s m m  

6 )

Phc. 6 . B a H H H H e  o c i iH a a n i iH H  H a  TOHHOCTb x o H H H ro ß a H H H :
7 —  xOHHHroBaHHe n p a  = 6 0  m m  h n o c l f  = 3 7 5  1/muh; 2 —  xoum r- 

roBaHHe npH a g  = 3 0  m m ; h n  o c t (  = 7 4 5  1/muh; 3  —  xoHHHroBaHne 

6e3  o cu h jijih u h h

o c h  rH a b 3 u  n o  CB oeM y x a p a K T e p y  He3HanHTeabH0 OTannaeTCH o t  

ci>eM a s  n p n  xoHHHroßaiHHH 6e3 ocuH aaniiiH H  (p n c . 6 ,6 ,  KpHBan 3 ) ,  
o ö ec n en H B a n  paB H O M epno p a e n p e a e a e H H u ft  n oB u in eH H U H  eb eM  s.

U p H  ng =  745 1/muh h a g =  30 mm K O H y c H o c T b  x o H H H ro B a H H o ro  

O T B ep cT H H  n p a K T H n e c K H  H e O T a n n a a a c b  o t  B ea n n H H , n o a y n e H H b ix  

n p n  xoH H H TO B aH H H  ö e 3  o c n n a a a n H H  (a o  0,05 m m ). 3 t o t  * e  p e -  

tk h m  a y r o B o f l  o c n n a a H iiiH H  O K a 3 a a c a  H a H a y n u iH M  n o  m e p o x o B a r o -  
c t h  n o a y n a e M o f l  n oB ep xH O C T H .

3 t o  o ö t >h c h h eTCH T eM , h t o  na ö o a e e  j io h o t h x  y n a c T K a x  T p a e K 

Top H H  n oH H >K aeTC H  u ie p o x o B a T O C T b  n o ß ep x H O C T H , a H a ö o a e e  Kpy
T b ix  n o B u m a e T C H  HHTeHCHBHOCTb n p o u e c c a ;  h x  c o n e T a H H e  n p n  y c -  

ao B H H  p a B H O M e p H o ro  p a c n p e a e a e H H H  B a o a b  o c h  r n a b 3 b i  (3a  cn eT  

n oB b im eH H H  n a cT O T b i n g ) h  H B aneTC H  o u h o h  H3 n pn n H H  n o B b im e -  

h h h  B ea n n H H b i s  h  y M eH b in eH H H  u ie p o x o B a T O C T H  n o ß ep x H O C T H  n p n  

XOHHHTOBaHHH C O C U H aaH U H eft.

np H  Bbiöope BeannniHbi rt0 TKeaaTeabHO, nToöbi OHa öb iaa 600—  
1200 1/muh ( b  3ab h c h m o c t h  o t  pa3MepoB a e T a a n ). Bb iöop  B e a n -  

HHHbl ag 33BHCHT OT aaH H bl XOaa XOHHHrOBHHbHOH TOaOBKH L  
b  mm h  KoannecTBa ee aBOÖHbix xoaoB  b MHHyTy n. PacneTbi h  h c -  

caeaoßaHHH noKaaaan, nxo aaH onpeaeaeHHH BeannHHbi ag HaH- 
öoa ee  n oaxoan m eft HBaaeTCH «}>o.pMyaa

ad =  

6 k
ng

d ß .x

Ilpn  aaMa3H0M xoHHHTOBaHHH c npHMeHeHHeM pemiiMa Bbixa- 
JKHBaHHH 3nanHTeahiio noBbiinaeTCH TonHOCTb oöpaöoTKH. B  stom  
caynae aaa HHTeHCH(})HKaiiiHH nponecca aonycKaancb öoaee bu co- 
KHe 3HanenHH ag (a o  40 m m ), a npn aöpa3HBHOM xoHHHTOBaHHH, 
rae pejKHM Bbixa>KHRaHHH Heneaecooöpa3eH BcaeacTBHe 3Hana- 
Teahiioro H3iioca öpycKOB, 3.HaneHHa ag  aoamubi ÖHTb HecaoabKO 
ciiHJKeHbi (a o  30 m m ). üpHnycK na aaMa3Hoe XOHHHroBaHHe co- 
CTaBana ao  0,1 mm, a Ha aöpa3HBHOe —  0,04— 0,05 mm.

ripH  xO'HHHTOBaHHH c ayroBofl ocuHnaanneH H aöa ioaaaocb  He- 
3 H a n H T e a b H o e  y M e H b in e H H e  o B a a b H o c T H , h t o  o ö ia cH a eT ca  oöu ih m  
noBbiuieHHeM t o h h o c th  oöpaöoTKH  npn .BpameHHH aeTaan .

JIMTEPATyPA

1. K o n o B a a o B  H. T. «C T a i iK H  h H H C T p y M e H T », 1965, Ns 12.
2. H a e p M a H  M . C. Cö. «P a iiH o iia a b H a a  SKcnayaTanHH aa- 

M a3iioro HHCTpyMeHTa». H3a-B0 «M amHHOCTpoeHHe», 1965.

YflK 621.744.56.002.3

C mohm a îsi ropsm ero  nnaKMpoBaHMSi ne cxa
A. H. TAHAHHH, B. P. EAJ1HHCKHR

ypa/lbCKHM aBTQ3aBOfl

I^ A M E C T B O  aHTbH b oöoaonKOBbie 4>opMbi bo mhotom 3aBH- 
I »  CHT OT CBOHCTB <J)OpMOBOHHOH CMeCH H CnOCOÖa ee npHTOTOB- 
aeHHH.

H a YpaabCKOM aBTO3aBoae öbiao pa3paöoTaHO, H3roTOBaeHo h 
BHeapeHO oÖopyaoßaHHe aaa ropanero naaKHpoBaHHH necxa Tep- 
MopeaKTHBHofl CMOBOH. FlaaKHpoBaHHe npoBoaaT b öeryHax c Bpa- 
maiomeHca namefl. CMecb BurpyrnaeTca nepe3 oTBepcTHe b neHT- 
pe naniH (pnc. 1 ). H aa  öeryHaMH pacnoaomeH ra30Bbift HarpeBa- 
Teab necKa KOHCTpyKUHH 3aBoaa.

H 3 öyHKepa nopiiHH necxa  nocTynaeT b ao3aTop , 3aTeM nepea 
K p yra oe  OTBepcTHe b H arpeßaTeab, KOTopuft npeacTaBaneT coöofl 
10 >KapOynOp.HbIX naHT C COBMCmeHHUMH OTBepCTHHMH.

npH npoxom aeiu iH  nepea HarpeßaTeab n e c o « OMUBaeTca 
BCTpenHbiMH ra3aMH o t  ycTaHOBaeHHoii b HHameft nacTH ropeaKH h 
coön paeT ca  b KonnabHHK. FIopiiHH necKa (200 kb)
H a rp e B a eT ca  ao 150— 200° 3a 5 muh.

B ropaHHH necoK npn nepeMemHBaHHH BBoanTca 
neinyflnaTaa  HOBoaanHaa 4>eHoa4)opMaabaerHaHaa 
CMoaa (5 — 6 %  o t  Beca n ecxa ) h öopH aa KncaoTa 
(0 ,1— 0 ,3 % ).

CocTaB  CMecH öbia OTpaöoTaH Ha HOBoaanHoft 
cfieHoaiJiopMaabaerHaHOH cM oae 104. n o c a e  nepeM e
mHBaHHH b TeneHHe 2 m uh  b cKOMKOBaBiuyiocH 
CMeCb BBOaHTCH HaCbimeHHblH BOaHblH paCTBOp 
ypoTponHHa (h3 pacneTa 7— 110% o t  Beca cM oab i).

nepeMemHBaHHe npoaoamaeTca ao pa3Moaa CMe- 
ch (oKoao 4 m u h ),  nocae nero ee npoceHBaiOT nepe3 
chto 0 ,8 X 0 ,8 mm h noaaioT b öaabio aaa TpaHcnop- 
THpoBaHHH no paöonHM MecTaM. CMecb, ocTaBmaaca 
B CHTe, CHOBa nepeMaabmaeTca.

CTaönabHocTb nponecca naaKHpoBaHHH h cbohcT '
Ba CMecH 33BHCHT ot KaaecTBa CMoaw.

S K O H O M H n ecK H H  s ^ e K T  o t  B H e a p e H H a  r o p a n e r o  n a a K H p o B a H H H  

b  nexe c o c T a 3 H a  38 t u c . p y ö .  b  roa.
X laa  rop a n ero  naaKHpoBaHHH necKa Hcnoab3yiOTCH HOBoaanHbie 

4>eHoa(})opMaabaerHaHue CMoau. H a 3a- 
Boae öbiaH HccaeaoBaHu h  HcnbiTaHU 
CMoau 404 h  18 Hn>KHeTarHHbCKOro 3aBO- 
aa  naacTMacc h  KeMepoBCKoro 3aBoaa 
«KapöonH T».

P hc. 1. YcTaHOBKa aaa ropanero naaKHpoBaHHH necxa:
B p a i u a f o m a n c f l  M a u ia ;  2 —  k 3 t k h ;  3 —  n p o ö K a ;  4 —  n H e B M c m i^ H H A P ;  5 —  ra3Q *  

pbifl qarpppaTejip-, *  — ^o^atop ; 7, 8 —  CKpeÖKH
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n e p B b ie  HCnblTaHHH n ox a 3 a jiH , h t o  oT Ä e jib H b ie  napTH H  c m o j iu , 
O T jin nan cb  n o  .b h 3k o c t h , T e M n e p a T yp e  xanJienaÄeH H H  h c n o c o ö y  
npOH3BOACTBa, npHBOÄHT K HeCTaÖHJIbHOCTH npOUeCCOB nJiaKHpOBa- 
h h h  h (J )opM Oo6pa30BaHHH, a TaKJKe k  HecTaÖHJibHOMy K an ecTB y 
(j)OpM.

CßOHCTßa c m o ji o u e n iiB a jn ic b  Ha ocHOBe j ia ö o p a T o p n u x  h u e x o -  
BblX HCnblTaHHH.

B  Ka>Kji,on inaprH H  o m o j iu  o iip eÄ eJ iiu io c b  c o Ä c p * a H H e  c b o ö o ä iio - 
r o  4>eno jia , BH 3xocTb  5 0 % - h o to  cn n p T O B oro  p a c tB o p a  b  c a i iT M iy a -  
3 a x , T e M n e p a T y p a  xanJienaÄeH H H . C ß n a y io m a H  cnocoÖHOCTb c m o - 

j ih  o n p e a e j iH jia c b  Ha o 6 p a 3 n a x , H3roT0BJieHHbix H3 CM ecn cn ea ,y io - 
m e r o  c o c T a a a  (T e x n o Ä o rH n e c x a H  n p o 6 a  A ) :

flecOK 1K025 JIioßepeiiKOro MecTOpoJKaeimsi b  z ................  2850
CMOjia, pa3MoaoTaa h npoceaHHaa nepe3 chto 0315, b a . . . 150
KepocHH b  c m ? .................................................................................................................................................. 12
ypoTponHH b  z .................................................................................................................................................. 15

G M ecb  n e p e M e in iiB a jiii Ha ö e r y H a x  m o ä c jih  0 1 7  b TeneH H e 5 —  
7 MUH.

Zl-an HcnbiTaHHfl nponHOCTH n a  H 3ra6  h pa3pb iB  npn  T e M n e p a T y 
p e  350 ± 5 °  b TeneH H e 3 m u h  c n e x a jiH  ö p y c x n  pa3M epoM  d 0 O X  
X 2 5 X 1 0  m m  h  «B o c b M e p K H » n o  T O C T y  2189— 62, h o  yM eH bineH - 
Hbie b  2 p a 3 a  n o  TOJUUHHe.

yK a3 aH H aH  MeTOiÄHKa Ä a e T  o u e i ix y  CB H 3yio iueft cnocoÖ H O CTii 
cm o ji bi 6 e3  y n e T a  K an ecTB a  n jiaKH poBaH H H .

n o B e f le i iH e  c m o j iu  n pn  rop n n eM  n jiaK H poB aH in i h e e  nponHOCTb 
onpeaejiH J iH C b n o  T ex H o n o rH u ecx o ft  n p o ö e  B :

JIioOepeuKHft necOK 1K02E b  z .............................   3000
Ctioaa b  Biiac nernyeK h j i h  pa3apoöjicnnoM b h a b  b  a ................  180
BoahuA pacTBOp ypOTponHHa (18 a ypoTponana) b  c m % . . . .  45

B  O eryH b i 3 a r p y * a j iH  n e c o x ,  H arpeTb ift ä o  350— 400°, n o c jie  e r o  
ox jia iK Ä eH H H  ä o  180° BBOÄHuacb CMOna. C M ecb  n pn  nepeM eu iH B a- 
HHH KOMKyeTCH (2  M U H ). PaCTBO p ypOTpOHHHa 33ÄHBaeTCH B MO
MeHT H a n a jia  paccb inaH H H  CM ecn. H 3  npoceH H H oft n epe3  c h t o  CMe- 
ch  roTOBHÄHCb o ö p a a u u , x a x  yK a3 aH 0  Bbiine.

n p n  npOH3BOÄCTBeHHbIX HCnblTaHHHX KaneCTBO CMOJIbl oueH H Ba- 
Jiocb:

a )  n o  CTeneHH KOMKOBaHHH ro p n n e ro  n e c x a  h  c m o ä h  b  n p o u e c c e  
nepeM euiHBaHHH (x o p o m e e  KOMKOBaHne yxa 3 b iB aeT  n a  HopM aJib- 
Hbifl n p o u e c c  n jia x n p o B a H H H );

6 )  n o  CTeneHH H ajinnanH H  c m o j ih  na  k h t k h  ö e r y n o B  (.H ajinna- 
HHe y x y Ä U ia e T  n ep eM em iiB aH H e, c iiH H caeT nponHOCTb cMecn);

b )  n o  CTeneHH OTCJioeHiin n oJ iyT B ep Ä o ft o ö o ä o u x h  o t  M OÄeJibiioft 
nuHTbi n p n  öyH xepH O M  H3roTOBJieHHH (jiopM ;

r )  no x o u y  n p o u e c c a  <J>opMooöpa30BaHHH (n p n  3aM eÄueHHOM  
TBepueHHU (jiopM  HaöuiOÄaeTCH Äe<{>opMauHH (jiopM , no jiO M xa 
4>OpM TOJIKaTeÄHMH) ;

ä )  n o  JlOJIOMKe (JlOpMbl o p u  CHHTHH C MOÄeJIbHOÜ UJIHTbl H nOÄ 
n p ecco M  CKueuBaHHH (s th m  x ap axT ep n 3 yeT C H  nponHOCTb (jiopM  B 
ro p n n e M  c o c t o h h h h  n o c jie  c n e x a H H n ); 

e )  n o  p a 3 p y in e H H io  (fiopM  npH  3 a jiH B xe  h x  M eiaJiJioM ;
>k ) n o  n p e u e n y  nponHOCTH Ha pa3pb iB  oßpa3UOB-BOCbM epoK.

C  m  o ä  bi 104 h  18 H H K H e T a r H J i b C K o r o  3 a a O Ä a  
n J i a c T M a c c ,  O h h  B b inycxa ioTCH  c  m npoKH M  ÄnanaaoH O M  bhb- 
k o c tm  h T e M n e p a T y p u  «a n n en a Ä eH H H . r io s T O M y  b  n e p ß y io  o n ep eu b
ÖblJIO HCCJieÄOBaHO BJIHHHHe BH3XOCTH H a JipOHHOCTb ifiopM  h x o ä  
n p o u e c c a  n jiaKH poBaH H H .

P e 3 y u b T a T u  HCCueuoBaHHÜ u a ö o p a T o p H b ix  n p o ö  c m o ji c pa3Jinn- 
HOH BH3XOCTbIO npHBCÄeHbl B TaÖJI. 1.

T  a 6 j i  h  n a 1

< V
K.r/CM -

Bfl3KOCTb 
B C tl3

TeM n ep aT yp a  
Kan/ienaAeHHfl 

B °C

C o a e p w a -  
HHe (feno/ia 

B %

r ip ea e^  
npoMHOCTH na 

H3TH6 B K r f C M 2 
n o  n p o 6 e  A

r ip eu e ji 
npOHHOCTH Ha 

H3TH6 b k T j e m ?  
n o  n p o ö e  B

256 117,5 5,1 48,6 30,0
260 119 4 ,7 49,5 42,0
246 121 3 ,5 51,8 36,1
230 116 4 ,5 58,0 45,4
222 118 4 ,2 48,0 47,8
200 111 3 ,3 56,8 —
182,5 115 3 ,8 59,1 49,9
171 108 2 ,5 57,7 50.9
169 HO 5 ,2 62,3 48,0
130 103 2 ,6 60,7 52,5
128 104 3 .4 61,8 47,0
119 103 4,1 62,1 53,8

70

60

50

C n oB u m eiiH eM  bh3koc- 
th  cm o ji bi ee CBH3yiom aH 
cnocoÖHOCTb n au a eT , npn- 
UCM OCOÖeHHO CHJIbHO Ä-1H 

TexHOJiornnecKHX n p o6 ,
1131'OTOBJieHHblX MOTOÄOM 
ro p a n e r o  lu iaK iipouaH H H .

A a . i e e  ö u j ih  H cn brranu  
B np0113B0ÄCTBeHHbIX y c -  
JIOBHHX CMOJIbl 104 II 18 
C pa3JIHHHOH BH3KOCTbIO,
T e M n ep a T yp o ft  x a n jie n a Ä e -  
HIIH, C pa3ÄHnHbIMH x a T a -  

ÄH33TOpaMH, H3TOTOBÄeH- 
iib ie  Ha ycT aH O B xax  ne- 
p H o a n n e c K o ro  h H en pe- 
pb iB H oro  ÄeHCTBiiH. H c n u -  
T3HHH nOÄTBepÄHJIH 33BH- 
c iiM ocT b  CBH3yiouieH  c n o - 
c o ö h o c th  CMOÄbi o t  ee
BH3KOCTH p, (pHC. 2 ) .
Buna" ycTaH O BueH a npunuH a p e3 K o ro  CHHHieHHH nponHOCTH CMecn, 
nnaUHpOBaHHOH CMOJIOH C BblCOKOii BH3KOCTblO. Kax BHÄHO 113 
T a ö ji.  2, CM ecn Ha C M one c  T e M n e p a T yp o ft  x an u en aÄ eH H H  Bb iu ie

T  a  6  JI h  u  a  2
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Ph c. 2. BjiHHHHe bh 3xocth  cm oä 18 
h 104 Ha nponHOCTb CMecn no Texuo- 
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C m o j i u  n o jty n e H .H > le  H e n p e p u e n  >im  c n o c o ö O M  K a m a .iu . i a m o p - C O A J H I I H
K U C A o m a )

10 0 9 7 2 2 ,6 O s e H b C H A b H O e 1 5 - 3 0 H e T
1 1 5 1 0 1 2 0 ,0 T o  >«e 3 - 5
1 2 6 10 9 2 2 , 2 C H A b H O e 3 - 5
1 4 3 10 2 2 0 ,9 3 - 5
1 5 0 1 0 7 1 9 , 2 3 - 5
1 5 5 10 4 1 9 , 0 C p e Ä H e e H e T 0 , 5
1 6 5 10 6 1 9 ,8 3 - 5 H e T
1 7 9 1 1 5 1 9 , 1 C v i a ß o e 3 - 5
1 8 3 10 9 1 8 , 8 C p e A H e e H e 3 H a 4 H -

T e A b H O e
2 2 2 1 1 5 1 8 , 0 C p e A H e e C A a ö o e H e T 1
3 5 0 1 2 2 1 2 , 7 C A a ö o e H e  H3JIH- H e T 2 5

naeT

C m o a h n o A y n e H bi n e p u o d u H aCKUM  c n o c  
KUCAOrtl

?6 om  ( n a m a a i  
a )

3 a m o p — m a e e A e e a n

1 3 0 10 9 2 0 ,9 C p e A H e e C p e A H e e 3 - 5 H e T
1 5 0 10 2 2 0 ,0 » C A a ö o e H e T
17 8 10 7 1 8 , 0 ,
2 2 5 1 2 1 1 7 , 1 C j i a O o e H e  H aA H - • 10

n a e T
28 0 1 2 0 1 0 ,0 • T o  «<e • 2 0
3 0 5 1 2 4 1 2 , 1 • • 3 0
3 0 7 1 2 9 1 1 , 8 • • 3 0
3 4 2 1 2 1 9 , 0 • * • 3 0

116° h BH3xocTbx> öou ee  200 c/13 b  npouecce nepeM euiHBaHHH 
c jia ö o  KOMxyioTCH, npu s to m  nouHoro njiaxnpoBaHHH necxa 
He ÄOCTHraeTCH.

rioBbiuieHHe b h 3 k o c th  CMOÄbi CHHixaeT nponHOCTb ^iopM xax 3a 
cner noHHixeHHH cBH3yioiuefi cnocoÖHocTH c m o ä u , Tax h HeyÄOB- 
ueTBopHTejibHoro npouecca nJiaxnpoBaHHH. K ax cueÄCTBHe 9Toro, 
npoHCXOÄHT noÄOMxa (JiopM b npouecce h x  H3roTOBJieHHH h 3a- 
ÄHBXH MCTan-TOM.

CiMecH Ha CMonax c  HH3xoft BH3X0CTbio h TeMnepaTypoft xanÄe- 
naueiiHH cmibHO xoMxyioTCH h HaaunaiOT Ha xaTXH öeryHOB, cm o- 
jia pacnpeuejineTCH HepaBHOMepHO. ripu öyHxepHoft 4>opMOBxe Ta- 
xan CMOCb OTCJiaHBaeTCH OT MOÄejIbHOii nJIHTbl.

H 3 T a ö ji. 2 b h ä h o , h to  HajiimaHHe Ha x h t x h  c m o jiu  na maßejie- 
b o xh cä o m  KaTauH3aTope M eHbiue, neM  Ha c o ä h h o x h c ä o m .

TaxHM oöpa30M , cm oji bi c HH3xoft BH3xocTbxi Taxixe He Moryr 
öbiTb Hcn0Äb30BaHbi äJih  ropanero jiÄaxupoBaHHH necxa.

H c x o ä h  H 3 nojiyneHHbix p e3y.TbTaTOB, y p a u b c x H M  a BTO3a B O Ä0M  
h H m x H e T a r H j i b c x H M  3 3 b o ä o m  n u a c T M a c c  p a3p a Ö 0T a u u  TexHHne- 
oxue y C Ä O B H H  H a  ^eHoufpopMajibÄerHÄiiyw CMOJiy ä/ih ropanero 
n u a x H p o B a H H H ,  BKjnonaiouiHe cjieÄyiomHe n o x a3aTe.TH:

B«3K0cTb 50%-HOro cmpTOBOro pacTBopa no OcTBaabay b cna  110— 180
TeianepaTypa KanaenaaeHna no yöeaaoae b ° C .  .......................  100— 115
CoaepacaHHe cBoßoaHOro (penojia b % ......................................... H e Ooaee 7
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n p e a e ; i  n p o i i H O c T H  n p w  c r a T H C T H M e c K O M  H 3 r H Ö e  o 6 p a 3 u o B  h s 
n e c M a H O - c M O j i j i H O f t  c m c c h  ( T e x H O A O r H H e c K a s  n p o ö a  A )  
B KTfCM2 ...................................................
C MO J i a  18 K e M e p o B C K O r o  

a  h t » .  H cn b iT aH b i mapTHH cm o ji c  
(T a ß n . 3 ).

3 a b o ä  a 
BH3K0CTbK>

H e MeHee 48
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86-110 99-104 20,6 ( c p e a -
H e e  3 H a » ie -  

n n e )  
20,3

C H ^ b i i o e C H j ib H o e A o  35 H e T

111-130 101-105 C p e a n e e 5
120 99 17,4 ■ C p e a n e e H e 3 H a q H -

T e ; ib H o e
•

130 101 16,5
135 106 21,0 * * • ■

C m o ji bi c  BH 3xocTb io  80— MO cn3  oßecneaH B aiO T  nonyneH H e 
(}>OpM C BbICOXOH npOHHOCTblO, HO CMCCb CHJIbHO H a A fflia eT  Ha KaT- 
k h  ßeryHOB h oTCjiaHBaeTCH o t  M OAenbHoft n jiHTbi. n p n  ß o n e e  b h -  
COKOH BB3XOCTH 3TH HeAOCTaTXH yCTpaHHIOTCa.

nojiOMKH '(JiopM npn paßoTe Ha CMone 18 He HaßAiOÄaAocb. 
OnTHMa.ibHbie CBOitCTBa CMecH Ha 3 to h  CMOJie ObiJiH nojiyneHbi 
npH ßojiee h h 3 xoh  b h b k o c th  h TCM nepatype xanAanaAeHHa, qeM 
a jia  cm oji bi 104 ii 18 HHJKHeTanijibCKoro saBOAa.

B p e 3 y jib T a r e  c o b m c c th o h  p a ß o r a  c KeM epoBCKH M  HHCTHTyTOM 
xiiMHHeoKOH npoM bim jieHHOCTH p asp aO oT aH b i cJ iea y iom H e  TpeßoB a- 
h ha  k CMOJie 48 a a a  r o p a a e r o  nAU KiipO BaiiH a necKa:

Ba3KOcTb 50'/0->ioro cnH pxoB oro  pacTBOpa b c m .......................
T e i n n e p a r y p a  K a n a e n a a e H H a  b ° C ................................................................................................
r ip e a e a  npoMHOcra npH CTaracTHaecKOM H 3rH6e oöp a3 u oB  H3 

necMaHO-cMOaflHoft CMecH (TexHOaorHMecKaa n p o ö a  A )
B hT I cm * .............................................................................................

110-135
95-105

H e  M e H e e  48

Cm oji bi aoahchm nocTaBABTbca b BHAe a e in yex  toah ih h oh  äo  
3 MM.

M to ß b l yCTpaHHTb OTCJIOeilHe oßOAOqXH o t  <j)OpMOBOHHOH nJIHTbl 
npn (J)0pM 006pa30BaHHH C nOBOpOTHbIM ÖyHKepOM HJIH n p n  Ha- 
A y ß e  CTepiKHeft CHH3y, O h a h  «a i iA e H b i A oßaB K H  b  CMOJiy 18 (paa- 
p a ö oT a H b i TexH nnecK H e ycAOBHa n a  CMOJiy c A o ß a B «a M H  18-01).

Y A K  6 7 8 . 5 : 6 2 1 . 7 9 3

METAJ1J1M3ALIMSI nJIACTMACC flJlfl flEKOPATMBHblX LIEJ1EH

B C O B P E M E H H O M  aBTO M O Ö HjiecTpoe- 
h hh  H aö jn oA aeT C H  t o h ä c h i ih h  H en pe- 

pb iB H oro  p o c r a  mpHMeHeHHH nJ iacTM acc b 
KOHCTpyK llH H  JieTKOBblX aBTOMOÖHJieÖ. 
BHÄHOe iMeCTO HJiaCTHKH 33HHM3IOT B OT- 
A e A x e  aBTOMOÖHJM, y o n e m n o  Bb iTecH aa 
UHHKOBOe JIHTbe H CTajIbHbie UITaMnOBaH- 
Hbie n eT a jiH . S T O M y c n o c o ß c T B y e T  o cB o e - 
HHe 3a pyßeiK O M  npom ecccm  MeTajijiH3au.HH 
nJ iacTM acc.

F Ijia cT M a cco B b ie  a c t b a h  c  M eTajiJiHne- 
CKHM nOKpblTHeM HO BHeiUHÖMy BH Äy He 
o tjih h a ioT C H  o t  M eTaji.TH H ecK iix  A d a A e H ,  
n oK p b iTb ix  HHKejieM  h xpoM O M . H a H eceH n e  
Ha n jia c T M a c c y  ACKOpaTHBHbix nJieHOK pa3 - 
AHHHblX HBeTOB H03BOJIHeT pe3K 0 yB ejIH - 
HHTb n a jiH T p y  UBeTOB, T a x  nacTO  neoßxo- 
AHMblX XyÄOJKHHKy-CTHJIHCTy « p H  OTAejLKC 
H H Tep bepa  c a jio H a  3 b to m o 6 h jih  h y j iy n m e -  
HHH BHeiHHHX (j)OpM.

M e T a ju n u a iiH H  n J iacTM acc HM eeT o th o -  
U ieHHe H K  XHMHHeCKOH, H K  aBTOMOÖHJIb- 
HOH npOMblHIJleHHOCTH.

JlbBOBCKHH HHCTHTyT « T  HITpOCneiiaBTO- 
T p a H c »  nepBbiH b  aBTOM oOnjibHoft npo.Mbim- 
jieHHOCTH C C C P  H ana ji p a 3 p a ß o T x y  TexH O - 
JIOT.HH H OÖOpyÄOBaHHH ÄJIH M eTaju iH 3auH H  
n jia c T M a c c o ß b ix  ÄeTaJ ie ft aBTOM oOnjin  
« B o j i r a  M -24».

TexH O JiorH H  n aH eceH H a  MeTaJiJiHnecKHX 
- noKpbiTHH Ha n jia c T M a ccb i h a c t  n o  c jie -  
f ly io m H M  TpeM  H anpaß jieH H H M : MeTaJiJiH-
3aHHH H anbuieHHeM  b  r jiyß oB O M  B a x yy M e , 
MeTaJiJiH3auHH n jia c T M a c c b i ra jib ß aH H n e - 
ckhm  MeTOÄOM h C B ap xa  M eTaJijiHnecKOH 
^OJIbTH HJIH MeTajIJIH3HpOBaHHOH nJieHKH 
c n jia c T M a c c o ft .

M e T a j i j i i i 3 a n H H  H a n b u i e H H e M  
b  r j i y ß o K O M  B a x y y M e .  3 t o t  n p o -  
u e c c  6b iji H3BecTeH CBbime 30 j ie T  n a 3 a n , 
HO HpHMeHHJICH OH B OCHOBHOM ÄJ1H nOJiy- 
HeHHH ßblTOBOH ‘̂ y P H H T yp b l H HeÄOpOTHX 
yxpam eH H Ö  [1 ].  LU H poK oe p a cn p o cT p a H e - 
HHe M eTOÄa C Ä e p *H B a jio c b  TpyÄ oeM K O - 
d b i o  n p o u e c c a  h oTcyTC TB neM  cneu.HaJib- 
H o ro  od op yu oB aH H H .

C paapaOoTKoft h ocßoeHHeM m o ih h u x  
BaKyyMHbix yeraHOBOK, cooTBeTCTByiouiHX 
no :npOB3BOÄHTejIbHOCTH TpeÖOBaHHHM Mac- 
c o b o to  npoH3BOÄCTBa, np ou ecc b  nuTnae-
CHTblX TOÄaX CTaJI npHMeiHHTbCH B aBTO- 
MOÖHJIbHOH 'npOMblHIJleHHOCTH CLUA, a 
nsTb j ie r  Ha3aÄ h b aBTOMOÖHjiecTpoeHHH 
Eßponbi h HnoHHH. K  HacToam eM y BpeMe- 
hh  oßm aa  nJiomaAb aBTOMOÖHJibHHX Ae- 
Ta jieö , noABepraeM bix MeTaJiJiH3aiiHH b 
rjiyßoKOM BaxyyM e, y  (jrnpMbi O H A T  ä o - 
CTHTJia OKOJIO 1 MJIH. M2 B TOA, a B CLUA—  
CBbime 6 mah. m 2. B 1968 r. Ha aBTOMO- 
ÖHAbHOM canoHe b TypHHe 4>HpMOÜ H nra- 
AO H BepTHHeTTH ßblAH noKa3aHU MeTaA- 
AH3HpoBaHHbie KOAnaxH KOAec AerKOBoro 
aBTOMOÖHAa.

riponecc HanbiAeHHa MeTaAAa Ha ÄßTaAb 
3aKAK>aaeTCH b  C A eA y iom eM : A d a A b
(pHC. 1) «lO M em aiO T b « a M e p y  1 , H3 k o to -  
p o ii  OTKaaH BaioT B 0 3 A yx  a o  rA y ß o K o ro  
B a x y y M a , oßbiAHO 5 - 10—4 m m  p r .  c t . B  
H eH Tpe K aM ep b i pacnoAoaceHa SAeKTpH 'ie- 
c x a a  onnpaAb 2, B H yTpb KOTopoft 3 aK A a- 
AbiBaeTca mpoBOAOKa 3 H3 HanbiAS ieM oro 
M eTaA A a. F lp n  B K A m e H H ii T o x a  n p o s o A o x a  
n AaB H Tca h n a p u  M eT aA A a , p a c n p o c ip a -  
HHacb h o  x a M e p e  npaM OAHHeaHO, x a x  A y -

hh CBeTa, xoH AeH cupyiorca  Ha noMemeH- 
HblX 'BHyTpH KaMepbi ÄOT3AHX 4 H CTeHxax 
xaM epbi, He 3MpaHnpoBaHHbix AeTaAaMH. B 
CAyaae, ec  ah m anbiAaeTca He OAHa d o p o -  
Ha ACTaAH, a HecxoAbxo, AeTaAb bo BpeMH 
npopecca  MeTaAAH3au,HH HeoöxoAHMO no- 
BopanHBaTb. Bpam eHHe AeTaAeft h o 3bo- 
AaeT ßoA ee h oa h o  HCnoAb30BaTb o6T>eM 
BaxyyMHOH xaMepbi eyTeM  ßoAee KOMnaxT- 
h o to  aainoAHeHHa ee oß-beMa.

Ü A a  HanbiAeHHa npHMenaiOTCH pa3A H q- 
Hbie M eTaAAbi: haiomhhhh, xsammh, iihhx.

P hc. 1. CxeMa MeTaAAH3anHH 
AeTaAefl b rA yßoxoM  BaxyyM e
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M eÄb, OJIOBO, XpOM, HHKeJIb, THT3H, a HHOT-
a a  3 o j io t o  h c e p e ö p o .  n p a K T iw e c K H  Hau* 
ö o j ib u ie e  p a c n p o c T p a H e H n e  n o jiy n H ji ajno-
MHHIIH, KOTOpblH B 33BHCHM0CTH OT BH^a
noAroTO B K H  inoßepxHOCTH .n jiacTM accb i n o -  
3BOwineT nojiyqHTb ÖJiecTHmyio hjih MaTO- 
B y io  n n e iiK y , Ä a io m y io  n on H y io  h ;ij iio 3HK) 
XpOMHpOBailHOH üOBepXHOCTH AeTavlH .
To jim w u a c^ioh HanbiJiaeMoro M eTajuia b 
npeAeJiax 500— 700 A .  R n n  AexopaTHBiibix
nOKpblTHH aJIIOMHHHH npHMeHJieTCH c
0,01 0,001%  .TlpHiMeCefi B 3aBHCHMOCTH
o t  Ha3HaHGHHH Ä e T a jie f i .  A jikd m h h h h  c

ÖOJIblllHM KOJIH^eCTBOM inpHM eceft MOJKeT 
o6 p a3 0 B b iB aT b  Ha ‘noßepxHOCTH jieT a ;ie H  
nepH b ie  to h k h , y x y A U ia ro m u e  BHeniHHii 
b h a  A eTaA H . 3 a  pyöe>KOM  nojiynH JiH  rn n po- 
K o e  p a c n p o c T p a H e H n e  ycTaHOBKH (fw pM  
X e p e y c  ( $ P r )  h  ra jiH J ie o  (H T a j in n ) .

YCTaiHOBKa COCTOHT H3 r e p M e n n e c K H  3a- 
KpblBaiOIUHXCH UHAHHApHHeOKHX BepTH- 
K aA bH bix  h a h  ropH SO H TaAbH bix  K aM ep , Ba- 
K yyM H b ix  H a cocoB , n o A ß eco K  c  npHBOAOM 
A a h  MOHTanca A e T a A e ä  h h x  Bpam eHHH, 
HCTOHHHKOB TOKa AAH  HCnapeHHH M eTaA A a 
h  n y A b T a  ynpaBJieHHH.

YcTaH O B K a  ({m pM bi T a A H A eo  (H T a j in n )  
HM eeT K a M e p y  ro p H s o H T a jib H o ro  THna 
A H a M e ip o M  900 m m  h  a a h h o h  u h a h h a p h -  
q e c K o fi q acTH  800 mm.  O H a  c o c t o h t  H3 
A B yX  HOAOBHH, COeAHHCHHblX H iapHHpaM H. 
O A H a  q a c T b , H en oÄ B H xa iaH , cB H 3ana  c  ßa- 
KyyM H blM H  HaCOCaMH, BTOpaH, OTKHAbl- 
Baiom aH CH  Ha m a p H H p ax , oH aöxceH a n on - 
BeCK3MH AAH HanblAH eM blX  A^TaAGH. 
B A O A b  K aM ep b i Ha cneu na jibH O M  c r e p x u ie  
ycTaH O BAeH bi n cnapH TeA H . K .ä M ep a  c ia j ib -  
H an, BHyTpH  n oK p b iT a  TB epAbiM  xpoM O M , 
H O  J103B0AHeT OHHIUHTb e e  HOBepXHOCTb 
OT OCTHTiKOB HanblAHeMOTO M eT aA A a  CT3Ab* 
HOH IUGTKOH HAH paCTBOpHTeAHM H. B H y T 
pH  K aM ep b i n a  A H cxe  ino oK pyacH ocTH  Ha 
oAHHaKOBOM paccTOHHHH A p y r  o t  A p y r a  
ycrraHaBAHBaioTCH m e cT b  n o A ß e c o K  a a h 
h o h  800 M M  (KBaApaTH O H , UieCTHrpaHHOH 
HAH BOCbMHrpaHHOH (J)OpMbl), Ha KOTOpblX 
H peA sapH TeA bH O  3aKpenAH ioTCH  n oK p b i- 
BaeM bie A ^TaA H . I lo A B e c K H  B M ecTe c  a e T a -  
ah m h  AßHAtyTCH nAaH eTapH O , t .  e . B M ecre  
c  a h c k om , n a  KOTOpOM o h h  3aK pe iu ieH b i, 
Bpam aiOTCH BO K pyr o c h  K aM ep b i no n a c o -  
b o h  C TpeA K e, h  oAH O BpeM eH H o K a n a a n  
n oA B ecK a  B p a m a e ic n  BO K pyr C B oeö o c h . 
OöbiHHO Ha n o A s e c K y  m o jk h o  yc iaH O B H Tb  
24  K o p n y c a  3 a A H ero  4>OHapH (n o  rn ec rb  c
KaJKAOH CTOpOHbl) HAH BOCeMb H 3KAaAOK 
naH eAH  n p n ö o p o B  (n o  A s e  Ha Kanyiyio 
C T o p o n y ).  E c a h  n oK p b iB aeM b ie  a c t h a h  
e m e  M eH biue no p a 3 M e p y , t o  BM ecTo o a -
HOH HOiABeCKH M02KHO yCT3H0BHTb TpH 
cnyTHHKa, t .  e. Bcero b KaM epy m ojkho 
HOCTaBHTb 18 HOÄBeCOK-enyTHHKOB. G ko- 
pocTb BpameHHH hoabccok peryAHpyeTCH 
H3MeHeHHeM HHCAa OOOpOTOB 3AeKT,p0M0- 
TOpa nOCTOHHHiOrO TOKa, CMOHTHpOBaKHO- 
r o  Ha TOpue KaMepbi. OdbinnaH CKOpocib 
BpameHHH moABecoK BOKpyr och  KaMepbi h 
BOKpyr CBoefi och  60 o ö / m u h  (pnc. 2 ) .  T e  
MeCTa A6T3AH, KOTOpbie AOAAiHbl ÖblTb HH- 
CTbiMH o t  HanbiAneM oro MeTaAAa, 3aKpbi- 
BaiOTCH KOAnaHKaMH HAH ApyrHMH 3Kpa- 
HaMH.

B aoab  och KaMepbi Ha cneiinaAbHOH 
niTanre cmoh th  pobah a cncieM a ncnapHTe- 
jiefi b BHAe BOAbtjjpaMOBbix cnnpaAefi, co- 
cTonmaH H3 Tpex HesaBHCHMbix rpynn hc- 
TOHHHKOB, KaACA3H H3 KOTOpblX HOA'KAIOqe*
Ha OTAeAbeo. B Ka>KAyio rpyirny moacct 
ßblTb BKAIO'ieHO BOCeMb CHHpaAeH. BHyTpb 
cnnpaAH 33KAaAbiBaeTCH npoBOAOHKa H3 
HcnapneMoro MeTaAAa a^h h oS  130—

AßTOMOÖHAbHafl npOMbllUJieHHOCTb

150 M M  H AHaM eTpOM  1 MM. C H A a  TOKa 
20— 25 a t HanpHA^eHHe 500 e.

B  cA ynae HcnapeHHH 3CAOTa h a h  cepeö- 
pa  npHMÖHHIOTCH He BOAb<j)paMOBbie cnn- 
paAH, a ncnapHTeAH nam enH oro THna H3 
T y ro n A a B K o ro  M a T ep n a A a  c  hanpaBABHHbim  
AeHCTBHCM IiapOB.

P hc. 2. C x e M a  npH BO Aa h o a *
BeCOK C A0T3AHMH RJ1K Me- 
T3AAH3aUHH B B 3KyyM H 0H  K a- 

Mepe:
1 —  3J1CKTP0M0T0PI 2 —  BOaH.lOJ 
3 — njiaHeTapHaH noABecaa; 4 —
IIOABCCKII - CaTC.T.'llITLI (TpH  OKO-
•TO K a*flO fi noaßecKH); 5 —  Ba- 
KyyMHaa Kawepa; 6 —  BjieKTpo- 

cnapaan

H acocH aa  rp yn n a  ycTaHOBKH coctoht 
H3 ÄByxcTyneHHaToro Hacoca poTauHOHHO- 
r o  THna inpoH3BOÄHTejibHOCTbio 220 m3Jh 
c  npeaeJibHbiM BaKyyMOM 2 - 10-4 mm p r .  c t .  
H ÄH4)4>y3HOHHOrO HaOOCa npOH3BOAHTejlb- 
HOCTblO 16000 AjceK.

n y jib T  ynpaBJieHHH oöecneaHBaeT aBTO- 
MaTHHecKyra paßoTy  ycTaHOBKH: nocAeAo-
BaTeabHbift e y c K  HacocoB a a h  a o c t h ä c h h a  
3aAaHHoro aaK yyM a, BpameHHe nOABecoK 
c 3aAaHHOH cKopocTbio, BKJiKweHHe Hcna- 
pHTC.ieÖ H OCTaHOBKa CHCTCMbl nocjie 
OKOHqaHHH MSTaAAH3aUHH. FIpOAOAHCH-
TeAbHOCTb (UHKA3 6--- 20 MUH 38BHCHT OT
TOAmHHbl HOKpblTHH, TH na npHMeHHeM Oft 
n aacT M accb i h KOAHnecTBa n oK p b iB aeM b ix  
A eT a A e ft . U h k a  o^ p a ß o T K H  aBTOMOÖHAb-
iibrx AeTaaeft 3aHHMaeT 6— 7 m u h . 3 t o  Tax 
HaabiBaeMoe MauiHHHoe BpeMH. E c a h  
yqecTb BpeMH 3arpy3Kn h Bbirpy3KH, Bpe
MH Ha CMOHy CIIHpaAeil, CTOflKOCTb KOTO
pblX  5— 10 u h k a o b , t o  oöm ee  BpeMH h h k - 
Aa paBHO 24— 25 m u h . H a  yCTanoBKax 
4>npMbi X e p e y c  o h o  OTamiTeAbHo Bbirne.

39

A a h  coxpam eH  ih BcnoM oraTeAbHoro 
BpeMCHH (j)HpMa TaAHAeo BbrnycTHAa ycTa- 
HOBJCH, B KOTOpblX KaMepa COCTOHT He H3 
AByx, a T p ex  noA yxaM ep a a h  BaxyyM Hpo- 
BaHHH, OAHa H3 KOTopbix nonepeMeHHO 
CAyjKHT a ah  3arpy3KH h pa3rpy3KH noABe- 
COK C AeTÜAHMH. MOH(HOCTb yCTaHOBKH 
20 K8T, Bec 2200 Ka. I'aöapHTHbie pa3M epu 
3450X1810X^700 mm. OöcAyJKHBaeT yc- 
T3H0BKy OIAHH HeAOBeK. MaKCHMaAIVHaH 
OAHOBpöMeHHO noKpbiBaeMan inoaepxHOCTb 
AeTaAefl Ha 18 onyTHHKax cocTaBAHCT
7.4 m2.

O ä h 3 k o  « e  Ha Bce iiAacTitKH xoporno ao- 
HiHTCH CAOH MeTaAAa h ne Bce nAaCTHKH 
MOJKHO HOMemaTb B TAyÖOKHH BAKyyM.
Kax inoKa3aAH HCCAeAOBaHHH {3— 5], h o a  
AeHCTBHeM rA yß oK oro  BaxyyM a pacTBopn- 
TeAH, BXOAHmHe b c o c t an nAacTM acc, HC- 
napniOTCH H3 Hee, aaTpyAHHH co3AaiiHe 
BaKyyM a hah, nbiTaacb b h h th  n apy jK y  H3 
TAyÖHHHblX CAOeB nAaCTMaCCbl, C03AaiOT 
MeCTHbie HanpHJKeHHH B Ä0T3AH. E on ee 
HOAHO COOTBeTCTByiOT TpeÖOBaHHHM Me- 
T3AAH3aUHH B TAyÖOKOM BaKyyMe ÄCTaAH 
H3 aKpHAHHTpHAÖyTaAHeHCTHpOAa H HpO- 
3panHbie ACT3AH H3 MeTHAaKpHAaTa h no- 
AHCTnpoAa. A a h  A yqu iero  cuenAeHHH Me- 
TaAAHHeCKOH nAeHKH C nAaCTHKOM, a TaK- 
» e  3am HTu BaKyyM Hon KaMepbi o t  napoß, 
HonycKaeMbix nAacTM accoft, MeT3AAH3H- 
pyeM an noßepxHOCTb nAacTM accbi nOKpbi- 
BaeTCH cneunaAbHbiM AaKOM, nocAe nero 
OylHHTCH.

IlOCKOAbKy T0HK3H MeTaAAHHeCKaH 
nAeHKa, HaHOCHMaH Ha HAacTM accy b Ba
KyyM e, oneHb qyBCTBHTeAbHa k  HCTHpa- 
hhk>, uapannHaM h ApyrHM noBepxHOCT- 
HblM Ae$eKTaM , a ah  3amHTbI HAeHKH OT 
pa3pyuieHHH « a  Hee h 3 hoch tch  ca oh  npo- 
3paqnoro Aaxa. K a x  h npn bchkom npo- 
uecce OKpacxH, b TexnoAorH io HaHeceHHH 
noKpbiTHH ‘b x o a h t  onepaniiH  0Öe3HCHpHBa- 
HHH, MOHKH H CyiUKH.

B oßm eM  BHAe Becb npouecc MeTaAAH- 
33UHH ,nAacTM acc COCTOHT H3 CAeAyiOIUHX 
onepauHÖ:

1. 06e3>KHpHBaHHe b n a p a x  n epxA op- 
STHAeHa, TpHXAopaTHAena hah ApyrHX pa- 
CTBOpHTeAHX B »HAKOH HAH napOo6pa3HOH
(})a3e b TeqeHHe 20— 30 m u h .

2. HaHeceHHe caoh  rpyHTa, pa3BeAeHHo- 
ro b pacTBopHTeAe, cyiuxa b TeqeHHe 1 h 
npw HopMaAbHoft TeMnepaType hah 0,5—
1.5 h npn TeMnepaType 60— 65°. BpeMH h 
TeMnepaTypa 33 bhch t o t  THna lyiacTMaccu 
H TOAlAHHbl HaHOCHMOTO CAOH rpyiHTa.

3. MeTaAAH3aAHH b  rAyöoKOM BaKyyMe.
4. flOKpblTHe CAOH MeTaAAa A3K0M c 

nocAeAyiomeH cyuiKOH. BpeMH h TeMnepa
Typa cyuiKH aHaAOTHHHbi npn cyuiKe rpyH
Ta.

5. OoAHpoBaHHe ac tb ah  ManepnaTbiM
AHCKOM AO HOAyHeHHH ÖAeCTHHieTO HOKpu- 
THH.

E cah neofixoAHMo noAy'iHTb MaTOBoe 
noKpbiTne, AeTaAb «caTHHHpyioT», t. e. 
HOKpbiBaioT noAynpoapaiqHbiM aakom .

EpyHTOBKa H A3K HaHOCHTCH MeTOAaMH 
pa36pbi3rHBaHHH, oKynaHHa hah b s a c k t - 
pocTaTHnecKOM noae. FIpHMeHHeMbie aah  
CyiUKH HOKpblTHH HOTH pa3HOOÖpa3HbI. 
TAaBHoe TpeöoBaHne ko bccm onepauH- 
HM —  HHCTOTa, HCKAKWeHHe B03MOÄHO- 
c.Tefl nonaAaHHH Ha ä6T3ah nbiAH H3 bo3- 
Ayxa, c rpyHTOM hah ahkom, o t  pyK one- 
paTopa.

M e T a A A H 3 a n H H  r a j i b B a H H i e -  
C K H M  M e  T O Ä O M. ECAH M eTaAAH3aiIHH  
n A a cT M a ccu  b rA yöoK O M  B a K y yM e  npit- 
MeHHeTCH B OCHOBHOM AAH  A B T aA efl BHyT-

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



40 AßTOMOßHJIbHafl npOMblUIJieHHOCTb Jß 11, 1970 r.

peiliHCH OTÄejIKH Ky30Ba (liaKAaAKH IUHTK3 
npHÖOpOB, KHOnKH, pyqKH H A p .) ,  TO Me- 
TaA A H 3aU 'H H  ra.TbBaHHHeCKHM MeTOÄOM HC- 
no.Tb3yeica a ah  AeTa.ieft h BHyTpeHHefl h 
BHeuiiieii oTAejiKH «yaoß a  (sMÖ.ieM, Kop- 
nycoB (3>OHapeA, ABepHoft apM arypbi, pe- 
rneTOK paAtiaTopa), t . e. a a h  AeTaAeö, 
oTAHBaiomHxcH b HacToamee Bpena H3
UHHKOBOrO HJIH aAIOMHHHeBOTO CIIAaBOB. 
3 a M e n a  uuH KO Boro h  aA ioM H H n eB oro  c n a a -  
o a  n .ia c T M a c c o H  CHHJKaeT mpoH3BOACTBeH- 
ubie H 3 A e p *K H , T a K  KaK  n p n  9tom orna- 
AaioT on ep au H H  otahbkh h nojinpoBaH H H  
A eTa jie fi n e p e A  M eTaAAW 3auHeft.

riepBbie naacTM acooBbie AeTaAH, noKpbi- 
Tbie raabBaHHaecKHM MeTOAOM (Cu— Ni—  
— Cr), noHBHAHCb Ha aBTOMOÖHAHX Bcero 
nHTb jieT  «a 3 a A . SKonepHMeHTajibHaa npo- 
BepKa h o rp a öoT K a  Texiio.norHqecKoro 
u pou ecca  inorcpHTHH h n op öop a  «e o ö x o A H - 
Mbix th 'Iiob n .iacTM acc ino3BOjrnaa inepeft- 
TH OT TTOKpblTHH OTAejIbHblX OnblTHblX 
napTHH A eTaA eö k  MaccoBOMy hx upoH3- 
BOACTBy. B HaCTHOCTH. Ha aBTOMOÖHAHX 
4>HAT H3 xpoMHpoßaHHofi n jiacTM ac- 
Cbl H3TOTOBAHIOTCH HeKOTOpbI€ AGT3J1H OC- 
BeTHTeJibHOH annapaTypb i, HeKOTOpbie p y q 
KH h KHonKH. ripoBeAeHHbie HcnbrraHHH 
[5, 6]  noKa3aAH, u to  m iacTM accoBbie A eTa 
AH C TpeXCJIOHHbIM nOKpblTHCM
(Cu-Ni-Cr) x op om o  conpoTHBAHKmH 
H3H0cy, yAapaM , Koppo3HH, h o  x y x ie  upo- 
THBOCTOHT pe3KHM TeMliepaTypHbIM H3Me- 
H6HHHM. CßH3aHO 3T0 UpejKAe IBCftTO C He- 
OAHHaKOBblM K03(])(}»lUHeHTOM paCUIHpeHHH 
naacTM acc h MeTaAAHqecKoro noapbrniH, 
KOTOpbiH y  naacTM acc b 5— 6 pa3 Bbirne, 
qeM  y  noKpbiTHH.

B T op aa  TpyAHocTb —  3 to  nojiyqeHHe 
x o p o m ero  cuenAeHHH MeTaAAa c naacT- 
M accofl. B HacTOHmee «peM H  HauöoAee 
npneMAeMblMH TIAaCTHKaMH AAH nOKpblTHH 
OKa3aAHCb aKpHAHHTpHAÖyTaAHeiHCTHpOAb- 
Hbie conojiHMepbi (A BC ). TaKHe naacTHKH 
b rp a H yaa x  h o ä  H33BaHHeM «Y p T a A »  bu - 
nycKaiOTCH (jm pM ofl MoiHTeKaTTHHH (H r a -  
a h h ), «H oB O A yp>  <j)HpMoü Baü ep  (ÖPT), 
«CaH KO -iaK» i{)HpMofi M a p öoH  (C M A ).  
IlOMHMO Bbl'COKHX <j)H3HK0-MexaHHqeCKHX 
cb oh ctb , KoxopbiMH oÖAaAaioT yKa3aHHue 
naacTHKH, ohh  noAAaiOTCH TpaoAeHHio.

C TpyK Typa cano.THMepoB ABC c o c to h t  
H3 CKeAeTa conoAHMepa CTHpoAa c axpH- 
AOHHTpHAOM, B KOTOpbiH 3aKAK)qeHbI MO- 
A e x y a u  noAHÖyTaAHeHa, HMeiouiHe <j)opMy 
rA oß yA  £7], ü p u  oßpaöoTK e s th x  cohoah- 
MepOB CMeCblO CepiLOfl H XpOMOBOH KHCAOT 
npoucxoAHT oKHCAeHHe ßyraAH eH a c qa- 
CTHHHbiM e ro  yAaAeHHeM c HOBepxHOCTH h 
ÖAH3Ae>KamHX K HOBepxHOCTH CAOeB c 0 6 - 
pa30BaHueM nop. F lpn HaHeceHHH caoh 
MeTaAAa e ro  qacTHUbi 3 aKAWHHBai0TCH b 
nop ax , oöecneqHBaa n p oqu oe cuenAeHHe 
MeTaAAa c nAacTM accoö. J3,ah e ro  oTpwBa 
TpeßyeTCH ycHAHe 2,7— 4,4 k 7  upH urupH- 
He HcnbiTyeMoro oöpa3ua 25 m m ,  npuqeM  
B'MeCTe C HOKpblTHeM OTpblBaeTCH H CAOH 
nAacTM accbi [8 ].

BMecTe c pa3pa6oTKofl nAacTMacc mho- 
roqncAeHbiMH (jjupMaMH oxpaöaTbiBaACH h 
TexHOAoruqecKHH npouecc raAbBaHonoKpbi- 
THH HX. npouecc TpeXCAOHHOTO 
(Cu-Ni-Cr) inoxpbiTHH nAacTMacc mo>kho 
paaÖHTb Ha Tpu c tb a h h : .noBepxHOCTHan
oöpaGoTKa a a h  noAyqeHHH xopomero 
cuenAeHHH MeTaAAa c nAacTMaccoö; Hane- 
ceHHe toh k o h  UAeuKH MeTaAAa Ha noßepx- 
h oc th  AeTaAH nyTeM XHMHqecKoro BOCCTa- 
HOBAeHHH MeTaAAa H3 BOlAHOro pacTBopa. 
3ra CTaAHa BKAiouaeT b ceßa onepauHH 
no yAyqmeHHio BOCnpHHMqHBOCTH (ceHCH-

6HAH3aUHH) H aKTHBH3a'UHH HOBepxHOCTH 
k ocajKAeHHio Meun XHMHqecKHM cnoco- 
ßOM.

TpeTbu CTaAHa —  3to HaHeceuHe no- 
KpblTHH «y)KHOft TOAIUHHbl TaAbBaHHqe- 
CKHM CnOCOßOM. 9 t H CTaAHH BKALOUaiOT B 
ceßa CAetayiomHe onepauHH:

1. 06e3»HpHBaHHe b  m e A o q iib ix  pacT- 
BOpax.

2. npO M blB aH H e.
3. H eÜ TpaA H 3au H fl.
4. npOMblBaHHe.
5. TpaBAeHHe (MaTHpOBaHHe) b ropa- 

qeM pacTBope cepHoft khcaotm  c xpoMaTOM 
Kauaa. CocTaB ©aHHbi: cepHaa KHCAOTa
80%-',naa 900— 1000 e/Ji, xpoMaT KaAHa
25— 30 e/a; BpeMa TpaB-ieHHa 15— 30 muh
B 33BHCHMOCTH OT BHAa nAaCTMaCCU, TeM-
nepaTypa -1=65-4-70°.

6— 7. TpexKparHoe .npoMbmaHHe b xo- 
aoA'HOh npoToqiHOH Boae aah  yAaAeHHH 
CAeAOB xpoMa, yMeHbiuaiomero CTaßHAb- 
nocTb nocAeAyiomHx pacTBopoB MeAHe- 
HHH.

8. CeHCH6HAH3aUHH B paCTBOpe XAOpH- 
CTOrO 0A0B3, nOAKHCAeHHOrO CO AH HO H 
KHCAOTOH. CoCTaB B3HHbi: XAOpHCTOe
oaobo 10— 20 z/a , coAHHaa khcaotb 40 ma, 
T --=1,54-3 muh, i = 20°. ripn  3toh onepa
uHH ruApoAH30BaHHbie HOHbi oAOBa no- 
rAomaioTca noBepxHOCTbio AeTaAH h npn 
nocAeAyKuuefl onepauHH aKTHBauHH boc- 
CTaHaBAHBaiOT HOHU naAAaAHa ao  MeTaA- 
AHqecKoro coctohhhh.

9— 10. XpexKpaTHOe npOMblBaHHe b xo- 
AOÄHOH npOTOHHOH BOAe.

11. AKTHBH3aUHH HOBepxHOCTH B paCT- 
Bope xAopncToro naAAaAHa, pa3ÖaBAeHH0- 
ro  B COAHHOÜ KHCAOTe, HAH 330TH0KHCA0- 
ro cepeßpa c  aMMHa-KOM. CocraB BaHHbi: 
P dC l2-2H20  —  0,1— 0,5 e/A, H C l —  
10 ma, pH  —  1— 4 hah A g N O ä — il— 3 e/A, 
N H 3 —  10— 20 m/a (p H =  104-13).

TeMnepaTypa noMemeHHa uexa aop- 
MaAbHaa. BpeMa BUAep*KH KOAeÖAeTca 
T  =  1-4-5 MUH. XAOpHCTHH naAA3AHH OKa- 
3bmaeT KaTaAHTHqecKoe AeficTBHe Ha boc- 
CTaHOBAeHue mcäh n p u  n ocA eA y ro m eM  xh- 
MHqecKOM MeAHeHHH. H a noßepxHocTH 
nAacTMaccbi coah sthx  pacTBopoB co3Aa- 
iot TOHKyio MeTaAAHqecKyio nAenKy.

1>2— 14. npoMbmaiHHe b xoAOAHoft npo- 
tohhoh BOAe. OnbiT noKa3biBaeT, uto  qeM 
ßoAbine npoMbiBOUHHX BaHH, TeM A yqu ie 
npoTexaiOT nocAeAyiom H e m poueccw. B p e 
Ma npOMblBaHHH B Ka>KAOÜ BBHHe OKOAO 
1 MUH.

15. n ocae  npoMbiBBHHa AeTaAH nocTy- 
naioT b 'BaH-Hy XHMHqecKoro MeAHeHHH, b 
KOTOpoil HaxQAHTca peaKTHB OeAAHHra h 
aAbAernA yKcycHOH khcaotm. PeaKTHB 
OeAAHHra —  s to  cMecb paBHUX o6t>cmob 
7%-Horo pacTBopa cepHOKHCAOÖ m€ah m 
34,6% -Horo pacTBopa ceraeTOBoö coah 3 
1 0 % -hom  pacTBope eAKoro HaTpa.

PeaKuna peaKTHBa OeAAHHra c aAbjerH- 
äom Bbi3HBaeT BbinaaaHHe 3aKHCH MeAH, 
KOTopaa, pacnaAaacb, Bbi3biBaeT oca>KAe- 
Hne H3 SAeKTpoAHTa MeAH. npouecc HAeT c 
AerKHM noAorpeBOM a o  40°. CociaB  pacr- 
Bopa: Ha OAHy qacTb cepHOKHCAOH mcäh 
npaxoAHTca qeTbipe qacTH 3 8 % -h o to  yx- 
cycHoro aAbuerHAa. JleTaAb HaxoAHTCa b
B3HHe 10---60 MUH B 3aBHCHM0CTH OT CKO-
poc™  peaKUHH. ToAUiHHa ocaAKa MeAH 
0,5 1,0 MKM.

nocAe xpoHHoro npoMbiBaHHa xoaoahoü  
npOTOHHOH BOAOÜ H CVIUKH B03AyXOM npu 
TeMneparype 60° «eTaAH nepeBeniHBaiOTCH 
ua Apyrne noABecKH, Ha KOTopux nponcxo-

AHT AaAbHeftmHH npouecc SAeKTpOAHTHqe- 
CKOro ocaacAeiiHa MeTauAOB.

OcoßeHHOCTbK) TpeTbeft CTaAHH —  no- 
CAeAyiomero raAbßaHHqecKoro noKpbiTHH—  
HBAaeTCa oca*AeHHe caoh  Me ah  b  Anyx 
B3HH3X. nepBblH CAOH TOAUtHHOfi 5—
10 m k m  noayqaiOT b BaHHe c khcamm 3Aex- 
TpOAHTOM npu M3A0H nAOTHOCTH TOKa 
0,1 a ld M 2, BTopoft —  c 6AecKoo6pa3yiomH- 
MH AOÖaBKaMH H 6oAbmefl nAOTHOCTblO TO
Ka (3 — 6 a ld M 2) .

HHKeAHpoBaHue BbinoAHaeTca b  oßbiq- 
HOiM paCTBOpe CepHOKHCAOrO H XAOpHCToro 
HHKeAH C ÖAeCKOOOpaayiOmHMH AOÖaBKaMH
2— 4 z/a  h AoöaBKaMH, chhhokhuhmh no- 
BepXHOCTHoe HanpHLKeiiHe, 0,4— 0,6 a/A 
[9]. H3-3a pa3HHUbI KOSfin^HUHeHTOB AHHeÖ- 
Horo pacniHpeHHH nAacTMaccbi h MeTaAAa 
öoA bm oe 3naiieHne HMeeT cooTH om e«H e 
M e *A y  to a u ih h o h  ocaum aeM bix cAoeB Me- 
ÄH H HHKeAH, KOTOpOe AOAJKHO H3XOÄHTbCH 
b nponopuHH 2— 3 : .1, t .  e. Ha 2— 3 m k m  
MeAH AOA2KHO mpHXOAHTbCH 1 M KM  HHKe
AH. OÖmaH TOAUTHHa IlOKpblTHH AOAHCH3 
ÖblTb TaKOH * e ,  KaK H npH noKpbiTHH 
Cu-Ni-Cr h h h k ob u x  A eraA efl, t . e. He Me- 
Hee 25— 30 m k m . KpoM e Toro , c ueAbio hc- 
KAioqeHHH npuJKoroB AeTaAH, noABecKH, 
Ha KOTOpblX MOHTHpyiOTCH UAaCTMaCCOBbie 
AeTaAH, AOALKHbl HMeTb öoAbiuee KOAHqe- 
CTBO KOHTaKTOB, UeM MeTaAAHqCCKHe A e 
TaAH.

K mepBOH CTaAHH o th o c h tc h  onepauHH 

li— 7, KO BTOpofi 8— 15.

C E a p K a M e T 3 A A H 3 H p O B a H H O H  
n A e H K H HA H <j)0 J lb r H  C H A a C T-
m a c c  o ft. 3 t o t  npouecc npHMeHHeTCH
AAH UOAyqeHHH MOAÄHHrOB, UITaÖHKOB, Ha- 
KA3A0K. 3T0T MeTOÄ HBAHCTCH AaAbHefl- 
U1HM pa3BHTHeM MeTOAa MeT3AAH3aUHH B 
Baxyy.Me, npu k o top om  b BaxyyMe MeTaA- 
AH3HpyeTCH uAacTMaccoBan riASHKa hah 
$OAbra, KOTopaa 3aTeM Ha cneunaAMbix 
ycTaHo-BKax np»BapHBaeTCH hah hhhm cjio - 
COÖOM COeAHHHeTCH C AeTaAblO. B  HaCTOH- 
rn.ee BpeMH pa3AHUHbIMH (j)HpMaMH OTpaÖO- 
TaH npouecc h co3AaHO oöopyAOBaHHe a ah  
MeraAAH3au.HH nAeHOK h AeHT b rAyöoKOM 
BaxyyMe. OöopyAOBaHHe c o c t o h t  H3 rpyn- 
nbi uocAeAOBaTeAbHO pacnoAOJKeaHux xa- 
Mep, oöbiqHo qeTwpex na BxoAe h qeTbipex 
Ha BbixoAe, h KaMepbi MeTaAAH3auHH, qe- 
pe3 KOTopbie inponycKaeTCH uAeHKa. Ka>K- 
A3H KaMepa CBH3aHa c BaKyyM-HacocaMH, 
nocAeAOBaTeAbHO yßeAHqHBaiomHMH Baxy- 
yM, Ha BxoAe AeHra h yMeHbiuaiomHMH —  
Ha BbixoAe H3 KaMepbi MeT3AAH3auHH. JXna 
3amHTbI OT B03AeÜCTBHH aTMOC(})epbI CAOÖ 
MeTaAAa, HaHeceHHHH b BaKyyMe, MO>KeT 
3amHuiaTbCH abkom  hah inAacTMaccoft. 
Taxan UAeHKa toau ih h oh  0,2 m m  h pa3AHq- 
HOH niHpHHOH nOÄ TOprOBbIM H33BajHHeM 
«MaÜAap», BbinycKaeTCH, b qacTHOcra, 
(JrnpMOH KpeaTop (A h ta h h ) 3  pyAOHax 
AHaMerpoM 300 m m  h npHMeHHeTCH a ah  
noAyqeHHH nAacTMaccoBbix m oaahh tob .

B oTAHque o t  MeTaAAHqecxnx m oaahh- 
tob  H3 HepjKaBeromeH c th a h  hah AaTyHH, 
npHMenaeMbix b KaqecTBe AeKopaTHBHMX 
SAeMOHTOB Ha MHOTHX AerKOBblX aBTOMO- 
Öhahx, 4>wpMa O H A T  Ha p a «  MOAeAeö 
CBOHX aBTOMOÖHAeÜ, B TOM UHCAe H 
ft>HAT-125, ycTaHaBAHBaeT uAacTM acco- 
Bbie MOAAHHTH C npHBapeHHbIMH K HHM no- 
AocaMH nAeHKH «M aÜ A ep », A arom ne u oa- 
HyiO HAAI03HIO XpOMHpOBaHHOrO MOAÄHH- 
ra . H3TOTOBAHIOTCH ABa npO(j)HAH MOAAHH-
tob . O ah h  (pnc. 3, a ) cAyucuT a ah  o ta c a -  
kh BHyTpeHHefl naHeau Aßepefl, A p y ro fi 
(puc. 3 ,6) npHMeHHeTCH b KaqecrBe AeKO-
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Ph c. 3. F IonepeqH oe ceneHHe moji- 
lUHHroB:

a  —  ä jih  BHyTpeHneft naHejiH ÄBepu; 6  —
A j i b  O K 3 H T O B K H  B e T p o B o r o  m  3 a , n H e r o
C T e K J i a ;  1 —  n p 0 3 p a H H a a  m i a c T M a c c a
( n o j i H X J i o p B H H H J i ) ;  2 —  Ö j i e c T H u i a j j  n j i e H -  
x a  « M a f t j i a p » ;  3 •— p e 3 H H O B b i f t  m o j i ä h h t  
O K 3 H T O B K H ;  4  —  r u i a c T M a c c a  B H y T p e H H e -  

r o  c j i o h

p arH B H O ro  MOJWHHra H a p y iK H o ft oöah u ob- 
kh  BeTpoBoro h 3 aÄHero creKOa.

M ojiÄH H r ä a h  BHyTpeHHefl o ta c a k h  abc- 
pe fl c o c to h t  H3 A ß yx  q a c T e fl:  npo3paqH oro 
nuacTM accoBoro npocfiHAH, noA yqaeM oro
nyTeM SKCTpyaHpoßaHHH, h TOHKOro c.non
cneiinajibHoft CBeTOOTpaataiomeft roieHKH 
«M a ft jia p » ceqeHHeM 12,7X0,2 m m .

M o a ä h h t  H apy>K H ofi oöahu obkh  c tck o a  
HMeet 6 o a e e  cjioJKHyio <JiopMy. O h  coctoHT

H3 Tpex q a c T e fl:  BH yTpeH H ea noAOCH c
npHBapeHHOH k  Hefl i io h th  c o  Bcex c ro p o H  
njieHKOH «M a f la a p »  h  «a p y iK H O fi noAoqK H , 
B KOTOpylO 3aKJIK)3GHa BHyTipeHHHH qaCTb. 
0 6 e  qacTH , o6pa3yK )iu ,H e m o a a h h t , H 3ro- 
TOBJieHbi H3 npo3paH H O fl n A a c T M a c c u .

IlJieHKa «M a ftjia p » c o c t o h t  H3 Tpex c a o -  
eß. Hapy>KHbie c a o h  naacTM accoBbie (o a h h  
H3 npo3paHHOö njiacTMaccbi, a p y ro fl —  
Henpo3paHHOfl), a »H yTpn  nponow eH a 6jie- 
CTamaa <J>OAbra UBeTa h BHAa noAHpoBaH- 
iio ro  xpoM a. H M e io T c a  naeHKH c pa3HbiM 
pHCyHKOM, THCHeHHeM H UB'eTaMH: 30AOTHC- 
th m , HBCTa aHOÄHpoBaHHOro MeTanAa 
h mp.

MoJIAHHTH ÄAH 0K3HT0BKH ÄBepH  H3T0- 
TOBAHIOTCH Ha 3KCTpy3HOHHOÖ MalHHHe 
oßblHHOft KOHCTpyKUHH C ÄOnOAHHTeAbHbIM 
yCTpOHCTBOM, pa3MaTbIBaK>IH.HM pOAHK 
«M a Ö A a p a »  c o  C K opocTb io  S K crp yA n p oB a - 
hhh MOJiaHBra. IT jieH K a «M a f l j ia p » ,  h o a o -  
r p e ia a  ä o  120° TenJioM  o t  S J ieK T p m ecK o ft 
cnH paÄH , pacn0ÄO )KeH H 0H  p h a o m  c  p a3M a- 
TblBaJOIHHM VCTpOHCTBOM, CneilHaAbHblM  
pOJIHKOM npHHCHMaeTCH K  TOpHHeß HAaCT- 
M a cce  MOÄÄHHra, sK C T p yA H p yeM oro  H3 M a- 
IUHHbl. HpO(}>HAb pOJIH'Ka COOTBCTCTByCT 
npo(J)HÄio M OÄÄHHra. U aB A eH H e poA H K a Ha 
nÄ&HKy p eryÄ H pyeTC H . B H eu iH e o n e p a u n a  
HanoM H H aeT KOHTaKTHyio CBapicy. IL o c n e  
IipHBapKH HÄeHKH K M OÄÄHHry, OH O X A a * -  
Ä a e T c a  b  6 a q n e  c n p o T o q H o fl B O Aofl h CMa- 
TbiBaeTCH b  6 y x T y .

npO (f)H Ä b  ÄAH OK3HTOBKH CTCKOÄ H3T0- 
TOBÄHeTCH b  AB3 3 T a n a . C H a q a A a  3KCTpy-

ÄHpyeTCH BHyTpeHHHH HaCTb npO(J)HÄH H K 
HöM y npHBapHBaeTCH nmeHKa «M a f ia a p » ,  a 
3aTeM  n oÄ yq eH H a n  BHyTpeHHHH q a cT b  n p o -  
(J)häh B T opm H O  n p o n y c K a e T c a  q e p e 3  hihck 
HäH 4>HÄbepy 3KCTipy3H0HH0fl MaiHHHbl, KO- 
T o p a a  OAHOBpeMeHHO SK C Tp yA B pyeT  BHeui- 
HHDIO q a cT b  npO(})HÄH.

IlpOH3BOÄHTeÄbHOCTb yCTaflOBKH ---
6 m/m u h . YcTaHOBKa paöoTaeT HenpepbiB- 
ho KpyrAbie cyma Ha nocTOHHHOM pe*H- 
Me. riepepbiBbi He ixeAaTeAbHH, Tax KaK 
CBH3aHbI C ÄAHTeÄbHOH HaAaAKOH.
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B  A B T O M O B M J 1 E C T P O E H H M  K A n H T A J I H C T M M E C K M X  C T P A Hn P M M E H E H M E  n H A C T M A C C

H3 OCHOBHHX npOHBAeHHÖ TeXHH- 
"  qecK oro  n p orp ecca  b m h pobom  aBTO- 
MOÖHAecTpoeHHH —  Bce Öoaee m npoKoe 
HCnOAb30B3HHe HOBblX KOHCTpyKUHOHHblX 
MaTepnanoB, cpeAH KOTopbix HanSonee 
nepcneKTHBHbi cHHTeTHqecKHe MaTepnaAbi, 
b qacTHOCTH nnacTMaccbi.

B ocHOBe Ö H C T p oro  p o c T a  noTpeÖ AenH H  
n a a c T M a c c  b  aBTOM OÖHAecrpoeHHH K an n - 
TaAH CTH qecKH x cT p aH  ä o k h t  n oB b in iaro- 
m an cH  h x  «O H KypeH TO cnocoÖ H O CTb n o  
cpaB H eH H io c A pyrH M H  M aTep nan aM H : q e p -  
HbtMH H UBeTHbIMH M eTaAAaM H , AepeBO M , 
KO lKefl, pe3HHOH, H aTypaAbH H M H  TK3HHMH. 
y Ä y q m e H H e  np0H3B0ACTBeHH0H t c x h o a o - 
t h h , nOBbim eHHe K aqecT B a  B b inycK aeM b ix  
n n a cT M ac coB b ix  H 3AeAHfl h  CHHHteHHe H3- 
A e p * e K  HX npOH3BOÄCTB3 nO3B0ÄHK)T HC- 
n oA b30 B aTb  H Ä acTM accb i BO B ce ö o A e e  h ih - 
Po k h x  M a cu iT a ß ax .

C (j )e p a  npHMeHeHHH CHHTeTHqecKHX Ma- 
TepnaÄO B  b m h pobom  aBTOM OÖHAecTpoe- 
h h h  BecbM a oÖ m H pH a. Ecäh p a H b in e  n n a -
CTHKH HCH0Äb30BaAHCb B OCHOBHOM KaK  
A eT aA H  BH yTpeH H efl A eK opaTH B H oß  oTAeA- 
k h  h b  K a q ecT B e  oÖH BoqH H X M a T ep n an oB  
(b  CI1IA  b H acTO H m ee bpom h Ha h h x  npH- 
x o a h tc h  90% BH yTpeH H efl o t a c a k h  AerK O - 
B o ro  aBTOM OÖHAH), TO B TTOCAeAHHe TOAbl 
n A acT M accb i Bce q a u ie  npHMeHHiOTCH KaK  
KOHCTpyBHHOHHblfl M aTepH SA , H3 KOTOpOrO 
H3r0T0BAHKJTCH MHOTHe A eTaA H  3B T0M 06 h - 
AH, B TOM HHCAe nOAUIHnHHKH, BTyAKH , ne- 
ß oA bn iH e 3 y 6 q a T b ie  K o a e c a , T p y ö o n p o n o A b i,  
BeHTHAHTOpbl, B03AyU IH bie Ae<}>AeKTOpbI, 
KOJKyxH aK K yM yA H TopH b ix  ß aT ap e ft , p e -  
UieTKH paiAHaTOpOB, KpblHIKH KAanaHOB

ABHTaTeAeft, B03AyUIHbie (|)HAbTpbI, HeKO- 
Topbie qacTH KapßiopaTopoB , AeTaAH Ky- 
30Ba H T. Ä.

FIpHMeHeHHe nAacTMacc b  KaqecTBe koh- 
CTpyKUHOHiHoro MaTepnaAa no3BOAaeT a o - 
ÖHBaTbcn ÖAaroAapH HeöoAbUioMy ymeAb- 
HOMy Becy CHHHceHHH oß m ero  Beca aBTO- 
m oöhah, h to  yA yqm aeT  e ro  AHHaMHqecKHe 
xapaKTepncTHKH h coK pam aeT noTpeÖAe- 
HHe Ton.THBa. HanpHM ep, HcnoAb30BaHHe 
nAacTM acc ä ah  H3roTOBAeHHH AeTaAefl 
BHyTpeHHero HHTepbepa no3BOAHAo chh- 
3HTb oßuiHft Bec cpeAHero aMepHKancKoro 
AerKOBoro 3 b tom o6 hah noqTH Ha 193 kz.

CymecTBeHHbiM npeHMymecTBOM nnacT- 
Macc HBAHeTCH HX XHMHqeCK35I H ÖHOAOTH- 
qecKaa cToflKOCTb. O xpaoK a oAacTMacco- 
b h x  qacTeft coxpaH aeTca HeH3MeHHOfl b  
TeqeHHe m hothx AeT. 3 t o  BeAeT k  coxpa - 
HieHHK) npOH3BOÄCTBeHHbIX paCXOÄOB, a 
TaKiKe 3aTpaT Ha peMOHT, TaK KaK orn a - 
AaeT «eoßxoAHMOCTb HaHeceHHH Ha AeTa- 
AH CneunaAbHblX nOKpUTHÖ.

Hcn0Ab30BaHHe nnacTMacc b TpymHxcn 
MexaHHqecKHX y3A ax h coeAHHeHHax yBe- 
AHHHBaeT epOK 3KCnAyaT3IlHH aBTOMOÖH- 
Aeft H CHHJKaeT CTOHMOCTb H TpyAOeMKOCTb 
e ro  TexHHqecKoro o 6 cAy>KHBaHHH 3a cqeT 
coKpameHHH ToqeK cm33kh. TaK, BbinoAHe- 
HHe cyxape ft m apoßbix mapHHpoB pyAe- 
Bbix T a r  H3 noAHaMHAa hah noAHaueTaT- 
Hofl cmoam Ö AaroAapa HH3KOMy K03<j>(J)H- 
HHeHTy TpeHHa hckaiohhao hx nepnoAHqe- 
cKyio CMa3Ky h pe3KO noBbicHAO skoho- 
MHHHOCTb y3Aa. XteTaAH ÄBepHblX 3aMKOB, 
paöoTaiouiHX na  HCTHpaHne, npn ncnoAHe- 
hhh h3 3 th x  nAacTMacc He TpeßyiOT CMaa-

kh h oßecneqHBaioT öoAee qeTKyio, 6ec- 
myMHyio h HpoAOAJKHTeAbHyro paöoTy 
33MK0B.

B ce  Hiape H3 nAacTM acc HaqHHaroT H3- 
rOTOBAHTb TOnAHBHbie 6aKH ÄAH AeTKOBblX 
H rpy30Bb!X aBTOMOÖHAefl. B ÖAHJKaÖUIHe 
TOÄbl OCHOBHbie 4)WP MU"nPOH3BOÄllTeAH 
nAaHHpyiOT HaqaTb BbinycK rpy30BH x aB- 
TOMOÖHAefl, npeAHa3HaqeHHbix ä ah  nepe- 
B03KH IKHÄKOCTefi, C HAaCTMaCCOBHMH 
UHCTepHaMH. T/xe ce ftqac CTOHMOCTb uh- 
CTepH H3 apMHpoßaHHbix nAacTM acc n oq 
TH B 3 pa3a HHlKe CTOHMOCTB UHCTepH H3 
CT3AH.

IToTpeÖAeHHe nAacTM acc b  aBTOMOÖHAb- 
Hoö npoMbiniAeHHOCTH ocoßeHHo pacmHpu- 
Aocb nocAe BBeAeHHa c 1968 r. b CLUA h 
HCKOTOpbix eßponeflcKHX CTpaHax cneiiH- 
aAbHblX 33KOHOB, HanpaBAeHHHX Ha nOBbl- 
rneHHe 6e3onacH0CTH SKcnAyaTauHH aBTO- 
MOßHAefl. 143 nAaCTMaCC CTaAH BbinOAHaTb 
npnßopHyio naHeAb, sH cpronorAom atom yro 
pyA eßyio  KOAOHKy, h oacoaob h h k h  h HeKo- 
Topbie mpyrne y3Abi. PacuinpHAOCb hx 
npHMeHeHHe b KaqecTBe AeTaAefl HHTepbe
pa.

B c e  q a m e  H3 .n A acT M a cc h3TOTObahiotch 
HeKOTopbie q a c ™  K y 30« a  ( K p u m a  caA O H a, 
K p H A b a ). B e c b M a  nepcneKTH BHbiM  c q n - 
TaeTCH npOH3BOACTBO nOAHOCTbK) n A a cT - 
M a cc o B b ix  K y 30BOB A erK O B bix h KaÖHH r p y -  
30BbIX aBTOMOÖHAeft, KOTOpble B HaCTOH- 
m e e  B p eM a B b in ycK aiO T ca (jjnpMaMH J L * e -  
H epaA  M o T o p c , <t>opA M o to p , B p h th h i 
Jla ftA aH A , J I o T y c , P3ah3Ht M o r o p ,  Xohah, 
H n c c a H  M o r o p .
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Hcn0Jlb30BaHHe naacTHKOB B MHpOBOM 
aBTOMOÖHJieCTpOeHHH CTHMyJIHpyeTCH B03- 
MOJKHOCTbK) COKpameHHH npOH3BOÄCTBeH- 
h w x  3aTp ar npn o 6p a 6oTKe naacTM acco- 
Bbix iUeTajieö h hx peMOHTe. O t x o ä u  npn 
MexaHHnecKOH oßpaöoTK e h <}>opMOH3Me- 
HBHHH n.iaCTMaCC Hpe3BbIliaHHO HH3KH, 
T o rp a  KaK npw KOBKe h JiHTbe M eTaaam ie- 
ckhx j e i a a e f l  o t x o ä h  ÄOCTHraiOT 1 t  Ha
1 T  TOTOBblX H3ÄejIHH, npn HITaMnOBKe 
annn> HeMHorHM MeHbine, a npn oß p a ß o r- 
Ke MaJiooCbeMHbix p eT a aeä  Ha TOKapHbix 
aBTOMaTax n ee CTpy>KKH h o x o ä h t  ä o  2 r  
Ha 1 t  roTOBbix H3Äe;iHfl. H anpnM ep , hc- 
nojib30BaHHe n a a c ra a c c  b noainnnHHKax 
n03B0JIHeT B H0KOTOpbIX CJiyHaHX CHH3HTb 
3aTpaTbi Ha hx npoH3BO.ncTBO h oh th  Ha 
7 0 % .

3HaHHTejibHo coxpamaiOTCH npoH3BOÄ- 
CTBGHHbie 3aTpaTbI npH H3rOTOBJieHHH 
njiacTM accoBbix peTaae ft Ky30Ba: yace ceft- 
nac o h h  HHJKe 3aTpaT, TpeöyeM bix Ha npo- 
H3BOÄCTBO Ky30B0B H3 CTaJIbHOrO JIHCTa.
T a x , npn OÄHHaKOBOM oß-beMe uiTaMnoBOH- 
H oro  npoH3BOACTBa KanHTajibHbie 3aTpaTbi 
npn  BbinycKe Ky30B0B H3 naacTM acc, ap- 
MHpOB3HHbIX CT6KJ1O.B0JI0KH0M, Ha 70—  
80 %  HH5Ke, hgm n p n  BbinycKe eraabHbix 
Ky30B0B. CTOHMOCTb (JlOpMbl ÄHH OTJ1HBKH 
Ky30B0B H3 TepMonJiacTMacc Ha ocHOBe 
aKpHjiOHHTpHJißyTatUHeHCTHpojia (A B C )
COCTaBJIHeT JIHHIb 2— 3 %  CTOHMOCTH 
HiTaMna nan  npoH3BOflCTBa CTaabHoro Ky- 
30Ba toto  xce pa3M epa. E cjih npn  Bbinyc
Ke CTajibHbix Ky30B0B OnTHMaJIbHblfi Oßl>- 
eM npoH3BOjcTBa CHHTaercsi Ha ypoBHe 
500 Tbic. KOMnJieKTOB e>KerOÄHO, t o  npH
BbinOJIHeHHH Ky30BOB H3 CTeKHOBOHOKHa 
80— 100 Tbic., a H3 TepMonJiacTMacc Ha oc- 
HOBe conojiHM epoB A B C  Bcero 5— 10 Tbic. 
n ocn en H ee  oßcTOHTeabCTBO ocoßeHHO 
BaxtHO ä jih  p a 3BHB3ioinH xc5i CTpaH, op ra - 
HH3yiCHHHX CÖOpKy aBTOMOÖHJieß, TaK KaK 
3TO H03B0JiaeT HMeTb SKOHOMHHeCKH Bbl- 
TOÄHOe npoH3BOÄCTBO a a m e  npn Heßoab- 
ih h x  oß-beMax BbinycKa.

Hcnojib30BaHHe b npoH3B0ÄCTBe Ky30- 
b o b  nJiacTMacc aaeT  cyinecTBeHHyio s k o -  
h om h k ) b 3aTpaTax Ha paßon yio  CHJiy, k o -  
TOpbie HMeiOT B p33BHTbIX KanHTaJIHCTHHe- 
CKHX CTpaHaX yCTOflHHByiO TeHÄeHHHIO K 
pocTy. TaK , no nopcneTaM  aMepHKaHCKofl 
(JrapMbi B op r-Y op H ep , 3aTpaTbi « a  npoH3- 
b o ä c t b o  njiacTM accoBoro Ky30Ba ä h h  aer- 
KOBoro aBTOMoßnaH, apMHpoßaHHoro 
CTeKHOBOHOKHOM, COCTOHT Ha 85%  H3 3a- 
TpaT Ha Cbipbe h M aTepnaabi h Ha 15%  
H3 3aTpaT Ha p a ß oq y io  cn ay , TOraa KaK 
H3TOTOBaeHHe a iiaao rm iH oro  CTaabHoro 
Ky30Ba TpeßyeT  15%  3aTpaT Ha MaTepna- 
abi h  85%  3aTpaT Ha paß on yio  CHJiy.

TIpHMeHeHHe naacTM accoBbix a eT a a efl b 
aBTOMoßnaHX no3BoaneT T a K * e  conpa- 
m aTb p a cx o a w  Ha cßopoaHbix on epau n ax  
h CHHHiaTb o ß ie M  KannTaHOBaomeHHii 
npn BbinycKe h o b h x  M oaeneft. 3cj)(j)eKTHB- 
HocTb npHMeHeHHH naacTM acc b npoH3Boa- 
CTBe aBTOMofinaeö noBbimaeTCH TaKJKe b 
pe3yabTaTe cHH*eHHH ueH na CHHTeTme- 
CKHe M aTepnaabi npn cooTBeTCTByiomeM 
pocTe ueH n a  MeTaaabi. ToJibKO 3a 1960—  
1967 TT. CTOHMOCTb 1 T HaftjIOHa b C I I IA  
CHH3Haacb c 2401 a o  1938 ao jin .. noana- 
ueTaan c 1940 a o  4432 a oaa ., A B C  —  c 
1057 a o  683 a o a a ., noansTHaeHa —  c 
661 a o  352 a o a a . B  H acToam ee BpeMH 1 t  

noaH nponnaena b 10 pa3 aem eB ae 1 t  aa- 
TyHH, b 4 pa3a 4 t  lin iiKa h b 2,5 pa3a 
1 t  aaiOMHHHH. n o a n a n eT a a b  aem eB ae 
aaT yH H  H IIHHKa COOTBeTCTBeHHO b 3 H 
1,2 pa3a, a HafiaoH —  b 4,2 h 1,7 pa3a.

B ßaHJKafimee BpeMH noTpeßaeHHe 
naacTMacc b aBTOMoßnabHOH npoMbimaeH- 
HOCTH OCHOBHblX KanHTaaHCTHHeCKHX 
CTpaH ßyaeT B03pacTaTb noBbimeHHbiMH 
TeMnaMH. Tax, aBTOMoßnaecTpoeHHe CIIIA  
HBaneTCH TpeTbHM no BeamiHHe noTpeßn- 
TeaeM naacTMacc. OTpacab noraomaeT 
OKoao 20%  Bcex naacTHKOB, ,npoH3BoaH- 
mhx b CTpaHe. Bec naacTMacc, ncnoab- 
3yeMwx b npoH3BoacTBe oaHoro aMepn- 
KaHCKoro aerKOBoro aBTOMoßnaH, yBean- 
HHacH c 1955 no 4970 r. ßoaee neM b 
9 pa3. HniKe npHBeaeno pacnpeaeaeHHe 
Beca naacTMacc no roaaM.

1950  .......................................................4,5
1955 r .......................................................5,0
1957 r .......................................................7,5
1960 r .......................................................9,0
1962 r ..................................................... 11,0
1965 r ..................................................... 13,6
1966 r . • ............................................ 17,0
1967 r .....................................................25,9
1968 r.................... 37,2
1969 r ..................................................... 40,8
1970 r ..................................................... 45,4
1977 r .....................................................80,0
1985 r ..................................................  227,0

Oßmee noTpeßaeHHe naacTMacc aBTo- 
MOÖHaecTpoeHHeM b 1970 r. cocTaBHT, no 
nporH03y AccounauHH HHÄeHepoB aBio- 
MoßnabHOH npoMbimaeHHOCTH CIIIA, OKoao 
430 Tbic. r, a b 1985 r. OKoao 1,4 MaH. t .

B oabm an naCTb naacTM acc, noTpeßaHe- 
mhx aBTOMoßnabHOH npoMbimaeHHocTbio 
CIIIA, Hcnoab3yeTCH b ;npoH3BoacTBe a er- 
KOBbix aBTOMoßnaeH (6 0 %  —  b npOH3Boa- 
CTBe aerKOBbix, 15% —  b rpy30Bbix aB- 
TOMoßHanx h 25%  —  b npon3BoacTBe aB- 
ToßycoB, »n a b ix  aBTO(})yproHOB h inpnne- 
noB ).

E m e m npe Hcnoab3yioTCH naacTHKH b 
aBTOMoßnabHOH npoMbimaeHHOCTH KanHTa- 
HHCTHnecKHX CTpaH 3anaÄHOH Eßponbi, a 
TaKJKe HnoHHH (n p n  conocTaßaeHHH cae- 
a ye T  ynHTbiBaTb, hto oßm nfl Bec aMepn- 
KancKoro aerKOBoro aBTOMoßnaH 3HanH- 
TeabHO npeBoexoÄHT Bec 3anaaHoeBponefl- 
ckhx h nnoHCKHX aBTOM ofinaeft).

B AHrann aBTOMoßnabHaH npOMbimaeH- 
HOCTb noTpeßnaa b 1967 r. 32 Tbic. r  
naacTMacc, b tom HHcae 30 Tbic. r  b npo- 
H3BoacTBe aerKOBbix aBTOMoßnaeö. 3a ne- 
pHoa 1955— 1970 rr. oßmHH Bec naacT- 
MaccoBbix aeTaaefl b aHranöcKOM aerKo- 
bom  aBTOMoßnae yBeamnacH c 1,4 ao
30,4 kz, t. e. noHTH b 22 pa3a (cm . Taß- 
anny ).

Toa

1 Hcnoab30BaHHe naacTMacc 
1 b  npoH3BOflCTBc aerKOBbix 

aBTOMOÖHaeft AHranH

Bcero b  t h c .  
m

OaHoro aB io- 
M oönaa b  k z

1955 2 1,4
1960 8 ' 5,4
1965 23 ' 13,6
1967 30 17,3
1970 72 30,4
1975 225 —
1980 400 110,0

U ln p oK O  Hcnoab3yiOTCH n a a c T M a c c u  aB- 
TOMOßHabHblMH KOMnaHHHMH <t>PI\ E ca H  B 
1960 r .  Ha oaH H  aB TO M oßnab n p H xoaH - 
a o c b  o K o a o  10 k z  n aa cT M a cc , t o  b 
1968 r . —  26 k z , a  b 1970 r. h x  n o T p e ß a e -  
HHe oueHHBaeTCH Ha yp oB H e 40 kz. Flpea- 
n oaa raeT C H , h t o  b 1970 r .  npoH 3BoacTBO  
n a a cT M a cc  b O P T  ToabKO  a a n  aBTOMO- 
ß n ab H o fi npoM bimaeHHOCTH yaßOHTCH n o  
cpaBH eH H io c  1966 r .  h a o c T H m e T  
140 Tbic. T.

PacTeT npHMeneHHe naacTMacc h b  aB- 
TOMoßnabHOH npoMbimaeHHOCTH HTaana. 
TaK, Ha npoH3BoacTBO oaHoro aerKOBoro 
aBTOMoßHan O H A T-l 10 b  1952 r. pacxo- 
aoßaaocb Bcero 1,1 k z  naacTHKOB, Han 
0,6% o t  oßmero oßteM a Bcex MaTepnaaoB 
b aBTOMoßHae (0,1% o t  « e c a ) .  B aHaao- 
rHHHoft Moaean 4967 r. (<J>HAT-125) 4>HP- 
Ma Hcnoab30Baaa yace 31,5 k z  naaeraacc, 
h to  cocTaBHao 16% oßiieMa MaTepnaaoB 
h OKoao 4% Beca aBTOMOÖHnn.

ÜOTpeßaeHHe naacTM acc b aBTOMoßnab- 
HOH npoMbimaeHHOCTH OCHOBHblX KanHTa- 
aHCTHnecKHx CTpaH pacTeT  ß oaee  b h c o k h - 
m h  TeMnaMH, neM oß m ee HOTpeßaeHHe 
3t h x  MaTepnaaoB b iieaoM .

OcHOBHbiMH BHaaMH naacTMacc, Hcnoab- 
3yeMbix b inpoH3BoacTBe aBTOMoßnaefl, hb- 
aniOTCH noaHBHHHaxaopna h noanypeTa- 
Hbi. B 3anaaHofi Eßpone Ha noaHBHHHa- 
xaopna h moaHypeTaHbi npnxoaHTCH no 
Becy 64% Bcex naacTMacc, ncnoab3yeMHX 
b aBTOMoßnaecTpoeHHH. Ha oaHH aBTOMO- 
ßnab Hcnoab3yeTCH 12,7 k z  noanBHHHa- 
xaopnaa.

yaeabHbiä Bec noaHBHHHaxaopnaa h no- 
anypeTaHOB, npHMeHaeMbix b hhohckom 
aerKOBOM aBTOMoßHae Kaacca 800—  
1500 CM3, COCTaBHHeT COOTBeTCTBeHHO 58 
H 11%.

B C IIIA  b npoH3BoacTBe oaH oro  aerxo - 
b o to  aBTOMoßnaH ncnoab3yeTCH 6,8 k z  no- 
aHBHHnaxaopnaa h CToabKO ace noaH ype- 
TaHOB, h to  cocTasan eT  b iieaoM  OKoao 
40% oß m ero  Beca Bcex ncnoab3yeMbix 
naacTM acc.

OanaKO C IIIA  cymecTBeHHo npeßocxo- 
j ih t  cbohx KOHKypeHTOB b Eßpone B oß- 
aaCTH HCnOab30B3HHH apMHp0B3HHbIX 
naacTMacc. TaK, ecan b C IIIA  b npoH3- 
BoacTBe aerKOBoro aBTOMoßnaH npHMe
HHeTCH 6 ,4  k z  apMHpOBaHHbix naacTMacc, 
t o  b eßponeflcKOM aBTOMoßnaecTpoeHHH 
hx BHeapeHHe eme ToabKo naaHnaeTCH. B 
3anaaHofl Eßpone noHTH He npHMeHHeTCH 
ABC. B t o  JKe BpeMH b aMepHKancKOM 
aerKOBOM aBTOMoßnae Hcnoab3yeTCH b 
cpeaHeM 2,6 k z  ABC. IIoTpeßaeHHe s t o t o  
Bnaa naacTMacc b aBTOMoßnabHOH npo- 
MbimaeHHOCTH C IIIA  c o c t3b h t b 1970 r. 
rfKoao 165 TbIC. T.

IlpHMeHeHHe o c h o b h h x  bhäob  n aacT 
Macc b  k  b  npoH3BOÄCTBe aerKOBoro aB- 
to m o 6hhh b C IIIA  h 3anaÄHoft Eßpone
caeayiomee:

5  3anaiHaa
g  Eßpona

noaHBHHiiaxjiopHÄ....................... 6,8 12,7
noaH jrpeiaH bi..............................  6,8 15,2
ApMHpOBaHHue njiacTMaccbt. . 6,4 ' — -
ITojmojieipmibi..............................  4,6 '3 ,8
AKpHjioHHTpHJißyTaaHeHCTHpoa 2,6 I —
noaHCTHpoa.................................. — 2,2
TepMopeaKTHBHHe naacTMac- ?

c h ............................................  1,8 1,6
AxpHAOBbie ri.iacTMaccbl. . . .  1,5 0,4
E ym p a -ra .....................................  1,0 1,0
n oa n au eT a ab ...........................   . 0,5 0,4

P o c t  npHMeHeHHH naacTMacc noßaeneT 
3a coßoft 3aMeTHbie CTpyKTypHbie cä b h th  b 
aBTOMoßnaecTpoeHHH. CoraacHO nporHO- 
3aM 3apyße>KHbix cnennaaHCTOB, ocoßeHHO 
3HaHHTeabHbie H3MeH6HHH OIKHaaiOTCH B 
npOH3BOÄCTBe Ky30BOB. B H3CTH0CTH,
npejnoaaraeTCH, h to  ßbiCTpoe BHeapeHHe 
naacTHKOB B npOH3BÖÄCTBO Ky30BOB no- 
BaeneT 3a coßofl coxpameHHe noTpeßaeHHH 
CTaabHoro aHCTa. H o  openne Beaym ero 
anraHHCKoro mpoH3BopHTeaH aBTOMoßnab- 
Hbix Ky30BOB ^rnpMbi iipeccT  CTHa Onmep 
(aonepHKÖ (jinanaa BpHTmn JIsflaaHa), 
noTpeßaeHHe CTaahHoro ancTa b mhpobqm
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JVs 11, 1970 r.

aBTOMoÖHJiecTpoeHHH Ha^HeT coKpamaTbca 
y * e  c 1972 r . noAcaeTbi AccounauHH hh- 
JKeHepOB aBTOMOÖHJIbHOH npOMblUIJieHHO- 

c th  C1IIA noKa3bmaioT, h to  k  1985 r. Bec 

MeTaJuinqecKHX nacTeft h y3AOB chh3htch 

B JierKOBOM aBTOMOÖHJie npH'6jIH3HTejIbHO 
a o  680 npoTHB 1180 k z  b 1966 r. CuHTaeT- 
ch, b to  b ßyaym eM  H3 naacTM acc ö y A e t

AB T0 M0 6 HJIbHäJI IipOMbllllJieHHOCTb

H3r0T0BAHTbCH npaKTHieCKH BeCb aBTOMO- 
6 mib 3a HCKAmeHHeM ABHraTeaa h hcko- 
Topbix AeTaaeü  h y3A0B rnaccH.
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O BblSOPE KPEnEHiHblX flETAJIEH HAflEWHOK KOHCTPYKUMM

OÄ H H M  H3 3aeMeiiT0B TexHHBecKoro 
OÖCilyjKHBaHHH aBTOMOÖHAH HBAHIOTCH 

KpeneiKHbie ipaöoTbi, Ha a o a io  KOTopbix 
npHXOÄHTCH 18— 25% oöiueft TpyaoeMKO- 
CTH o6cJiy>KHBaHH5L

B ueaax Bbiöopa HaaexcHOH h npocTOÜ 
KOHCTpyKiiHH KpaneiKHbix AeTaaeft B 
H A M H  npoBeaeHbi cpaBHHTeabHbie ucnbi- 
t 3hhh HexoTopbix «oHCxpyKUHH Kpene»c- 
Hbix AeTaaeü  Ha noTepro KOHTpamHX 
cb oh c tb  h 3aAaHHoro npeABapHTeauHoro 
HaTara.

O ß ie K T a M H  CpaBHHTenbHblX HCUblTaHHÜ 
6m ah caM O K O H T pau in eca  raÜ K H  pa3AHU- 
HblX KOHCTpyKUHH (pHC. 1 ),  H3r0T0BJieHHbie

poßaaca ee KOHTpaiunü m omcht M. Pe- 
ayAbTaTbi H3MepeHHH npHBeAeHbi Ha pnc. 2 
h 3.

TaHKH KOHCTpyKUHH K  (pnc. 2, a )  H 3  
(pHC. 2 ,6 ),  H3TOTOBAeH(Hbie H3 craaeü 35, 
45 h 40X, npn inepBbix HecKOAbKHx HaBHH- 
HHBa'HHHX COXpaHHIOT 3HaHHTeAbHbIH KOHT- 
pauiHÖ MOMeHT, paBHbift 0,25— 0,6 kEm. 
npH mocAeAyiouiHX HaBHHHHBaHHHX y  raeK 
HaßAiOÄaeTCH pe3Koe cHHiKeHHe KOHTpame- 
ro MOMeHTa, KOTopuü nocae 25— 30 no- 
BTOpHblX H3BHHHHBAHHÜ y  raeK KOHCTpyK
iiHH K  h 19— 25 —  y raeK KOHCTpyKUHH 3  
npaKTHaecKH CHHiKaeTCa a o  «yA a .

Jlymuaa CTaÖHAbHOCTb KOHTpamero MO
MeHTa noaynena y  raeK KOHCTpyKUHH K  h 
3  H3 CT3AH 30XFCA, y  KOTOpblX KOHTpa- 
IUHH MOMeHT COCTEBHA COOTBCTCTB6HHO 
0,25— 0,13 te rM  H He3HaHHTeAbHO CHHKaA- 
ca C yBeAHHeHHeM UHCAa HaBHHHHBaHHH. 
ripH 28-M HaBHHHHBaHHH raeK KOHTpaiUHH 
MOMeHT COCTaBHA COOTBeTCTBÖHHO. 0,14 H 
0,1 K r  m. OKOHaaTeAbHaa noTepa KOHTpa- 
iuhx cb oh ctb  y  raeK nponsouiaa nocae 
52— 58 h 40— 45 HaBHH’iHBaHHÜ h 3aTa»ceK.

H a pnc. 3 npHBeAeiibi KpHBbie noTepH
KOHTpaiUHX CBOHCTB y  raeK  KOHCTpyKUHH 
Be h 11, obrnoAHeHHbix H3 craaeü 10 h 
30XrCA.

Ta flK H  KOHCTpyKUHH Be npn nepBbix 
A B y x  HaBHHUBBaHHHX HMeAH 3HaHHTeAb-

M
k Cm

Ph c . 1. CaMOKOHTpaiuHeca raÜKH pai- 
AHHHblX KOHCTpyKUHH; 

a — K —  C BepTHKajIbHbIMH npope3HMH, 06- 
» a T a a  no Konycy; 6  —  3  —  oöwaTasi b 
BepxHeft nacTH no BJiJiHncy; a —  n  —  c  60- 
koboh npope3bio h noani6oM  «y c H K a »; 

e —  Bc —  C HaftjlOHOBOÜ BCTaBKOfl

H3 craaeü 10, 35, 45, 40X h 30XTCA c 
pe3b6oü no TOCTy 9150— 59, KAacc toh-' 
hocth 2 no TOCTy 9253— 59, c noKpbiTH- 
eM raeK uhhkom. TaHKH paöoTaan b co- 
npaiKeHHH c Goathmh H3 ctsah 35 c pe3b- 
6ofi no TOCTy 9150— 59, KAacc tohhocth 
2 no TOCTy 9252—59, c uhhkobmm no-
KpblTHCM.

TaHKH HCnblTblBaAHCb Ha nOTepiO KOHT- 
paiunx cbohctb npn CTaTiiaeoKO M  uarpy- 
jKeHHH nyTeM  M H o ro x p a T iio r o  n HaBHHHH- 
BaHHH HX «a  ÖOAT AHHaMOMeTDHiieCKHM 
KAIOHOM (C UeHOH ACA0HHH 0,06 Kl M ) C nO- 
CAeAyioiueH 3aia>KK0H ao MOMeHTa
3,5 Kr m. npn KaiKAOM HBBHHHHBaHHH raft-
KH Ha ÄHHaMOMeTpHHeCKOM KAKWe

0.5
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0,z
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Hbift KOHTpauiHÖ MOMeHT. TIpH nocAeAyio- 
U1HX HaBHHTHBailHHX y  raeK  KOHTpauiHÖ 
MOMeHT CHH3HACH H nOCAe 30-TO HaBHHHH- 
B3HHH CTa6HAH3Hp0B3ACH Ha 0,25 K r  M . 
OKonaaTeAbHaa u o ie p a  KOHTpamHX 
cb oh c tb  y  raeK  'npoH3omAa n ocae  52— 56 
HaBHHHHBaHHÄ.

TaflKH KOHCTpyKUHH TI npn nepBOM Ha- 
BHHHHBaHHH HMeAH KOHTpalUHÖ MOMeHT 
0,18 kE M, npH BTOpOM HaBHHHHBaHHH MO
MeHT chh3haoh ä o  0,13 kExi h npaKTHHe- 
ckh ocTaß aaca  6e3 H3 MeneHHH a o  12-ro 
HaBHHaHBaHHa. OKOHaaTeabHaa noTepa 
KOHTpamHX cb oh c tb  y  raeK  upoH3om aa 
nocae  30-ro iHaBHHHHBaHHa.

CTaTHaecKHe ncnbiTaHHa uo3boahah  
yCTaHOBHTb XapaKTepHCTHKy H3MeHeHHH 
CTaÖHAbHOCTH KpeneiKHbix coeAHHeHHÖ npn 
pa3AHHH0M KOHCTpyKTHBHOM OÖeCneueHHH 
KOHTpamHX cb o h c tb  h M aTepuaAe raeK.

H e  MeHbuiHH HHrepec npeacTaB aaeT  
cpaBHHTeabHaa oueHKa KOHCTpyKUHH Kpe- 
neuiHoro coeiAHHeHHa na noTep io npeABa- 
pHTeabHoro HaTara npn AHHaMmecKOM Ha- 
rpy*eH H H .

VcKopöHHbie cpaBHHTeabHbie ncnbiTaHHa 
pa3AHHHbix KOHCTpyKUHH KpeneiKHbix AeTa- 
aeü  Ha noTepio 3aAaHH0ro npeABapHTeab- 
Horo HaTara mpoBOAHAHCb Ha BHÖpau'HOH- 
h o m  CTCHae, pa3pa6oTaHHOM b H A M H  a a a  
HccaeaoBaiHHa pe3b6oBU x A eTaaeS  AuaMeT* 
POM 8— 14 MM H ÄAHHOH 40---80 MM.

16

S )

25

P hc. 2. OoTepa KOHTpamHX cbohctb y  raeK KOHCTpyKUHH K  (u ) h 3  (6 ) H3 CTa- 
aeö 35 (KpHBaa / ), 45 (KpHBaa 2 ) ,  40X (KpnBaa 3 ) ,  30X TC A  -(KpHBaa 4)
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P h c . 3. n o T ep n  KOiixpnmHX cb oh ctb  
y  raeK  KOHCTpyKHHfl Bc H3 CTaJiH 10 
(KpHBan 1 ) h n  H3 CTaJiH 30XrCA 

(KpHBan 2 )

S^eKTpnqecKaH h MexaHHuecKan cncTe- 
mm ynpaBJieHHH no3BOJiHJiH 3aaaBaTb bh6 - 
pocreH Ä y  uaeroTbi 1— 80 zu, h aMnjiHTyÄbi 
KOJieÖaHHH 0,1— 15 mm, KO Topue o n p e je -  
JIHJIHCb COOTBeTCTBeHHO TaxoM eTpoM , BHÖ- 
porpa^O M , CHeTHHKaMH BpeMenn h k o h t-  
pojiHpoBajiHCb BJieKTpoHHbiM oßopyÄOBa- 
HHeM.

Oß-beKTaMH CpaBHHTejIbHblX HCnblTaHHH 
öbiJiH KpeneJKHbie aeTajiH , H3roTOBJieHHbie 
no yK a 3aHHbiM T O C T aM , coßpaH H ue b 
35 KOMnJieKTOB (,110 nHTb KOMnJieKTOB 
Kaacnoro T i in a ), nepcqncjieHHbie b Taß- 
Jinue.

HaHMeHOBanHe K p en e »H b ix  
ACTaaeft KOMnaeKTa

yCAOBHblW
HHAeKC

KOHCTpyK-
UHH

b, r

B, r ,  a

B, r (r B

b , r, b 
b, n 
B, K 
B ,3

BoaT , raflna (n p ocT aa ), uiaftöa (n aoe-
K a a ) ...........................................................

E ojit, rawKa (n p o c ia a ),  iuattöa (y n -
► p y r a a ) ...................................................
B o a t , rafina (n p o c ia n ), luaflCa

(n p y jK H H H a a ) ......................................
Bo a t , rafiKa (caM O KO H Tpauaacfl). . 
Bo a t , raftna (caMOKOHTpamasicfl). . 
Bo a t , rafiKa (caM OKOHTpam aacfl). .

CpaBHHTe.lbHbie HCnblTaHHH KOMnJieKTOB 
KpeneaoHbix «eTaJieft npoBOÄHJiHCb b  ÄByx 
BapnaHTax: nepBOM, Koraa HarpyaKa aefi- 
CTBOBaaa nepneHHHKyjinpHo hx CTHKy, h 
BTOpoM, K o ra a  Harpy3Ka npHKaaawBaaacb 
B naOCKOCTH HX CTblKa.

B nepBOM BapnaHTe neTbipe KOMnaeKTa 
oaH oro  HaHMeHOBaHHH HccaeayaM bix Kpe- 
n e *H b ix  a eT a a e fl ycTaHaBJMBaJiHCb na  bh- 
6pocTeHa.

TafiKH a o  3 a a a «H o ro  MOMeHTa saTHrHBa- 
JIHCb aHHaMOMeTpnieCKHM KJIIOHOM. f l a a  
BH3yaabHoro onpeaeaeHHH noTepn 3aaaH- 
Horo npeaBapHTeabHoro n axH ra  Ha c th k  
coetaHneHHbix h K p en e*H b ix  aeTaaefl 6bian 
naneceHbi njieHKH H3 HHTposMaJiH.

FIpoaoajKHTeabHOCTb HcnbiTaHHfl K aw - 
aoft rpynnbi KOMnJieKTOB Kpene>KHbix aeTa
aefl cocTaBHaa 864-103 hhkjiob  ,Harpy>Ke- 
hhh npn aacTOTe 40 zu, h aMnaHTyae KOJie- 
6 aHHH M MM.

Mepe3 K a x a b ie  144-103 hhkjiob Harpysce- 
hhh BHÖpocTeHa ocTaHaßaHBaacH Ha 3— ■ 
5 m uh  aan  mpoBepKH coctohhhh  naeHOK Ha 
KpeneacHbix coeanHeHHHX h b  cjiynae Ha- 
pymeiiHH hx BcaeacTBHe noTepn 3aaaHHO- 
ro  npeaBapHTeabHoro ea T n ra  naeHKH boc- 
cTaHaBaHBaaHCb a o  HCxoaHoro coctohhhh .

Pe3yabTaTb i HCnblTaHHH noKaibiBaiOT, 
HTO npH OaHH3KOBOM MOMeHTe 33THJKKH H 
KoanxecTBe hhk jiob  HarpysceHHH y  nccjie- 
ayeM bix K p en e *H b ix  a eT a a e fl noTepn 3a- 
aaH H oro npeaBapHTeabHoro naTHra pa3- 
aHHHa. 3 t o ,  no-BHanMOMy, o 6i>HCHHeTCH 
pa3aHHHeM b KOHCTpyKHHH h MaTepnaae 
KpeneacHbix a eTaaefl. FIoaTBepjKaeHHew 
3Toro hb jih ctch  öb ierpaH  noTepn 3aaaHHO- 
ro  npeaBapHTeabHoro HaTnra Ha ra flK ax  
KOHCTpyKHHH T, H3rOTOBJie»HbIX H3 CTaHH
A-12 c TB epaocrb io  H R C  9-12. 3HanHTejib- 
ho MeHbUie noTepa 3aaa,HHoro npeaßapn- 
TeabHor.o HaTnra OKa3anacb y  TaKHX x<e 
raeK, p a 6oraiOHiHX cobm octho c naocKofl 
Han yn p y ro fl uiaftßaMH (THna F p o ß ep a ).

3HanH TeabH O  H a a e * H e e  p a ö o r a j iH  ya jib i 
Kpene>KHbix coeaH H eH H Ö , KOTOpbie 3aK p en - 
aeH bl CaMOKOHTpHUIHMHCH raÜ K aM H  KOH
CTpyKHHH n ,  K  H 3 ,  H3rOTOBaeHHbIMH H3 
c T a a n  3 0 X rC A  c T B ep a oc T b io  H R C  
26— 28. O h h  3a Bce BpeMH HCnblTaHHH He 
H M ean hh o a H o ro  c jiy n a n  ocaaß aeH H H .

ü o  OKomaHHH HCnblTaHHH K p en exn b ix  
a eT aaefl ßbian H3MepeHbi yaaHHeHHH 
CTepjKHeft Ö ojitob , KOTOpbie OKa3aancb He 
Coaee 0,01 mm h He m otjih  0Ka3aTb cym e- 
CTBeHHoro iBaHHHHH Ha ocaaßaeHHe Kpe- 
ne>KHbix coeaHHeHHfl.

3 a  apeMH OHHOBpeMeHHbix cpaaHHTeab- 
Hbix HcnbiTaHHfl (B Topoö BapHaHT) npn

nacTOTe 40 zu, h aM naHTyae KoaeöaHHH 
11 m m  6mjio BbinoaneHO 9216 - 103 h h k - 
aoB HarpyaceHHH. n p n  s to m  noTepn n p ea 
BapHTeabHoro naTHra y3aoB  KpeneacHbix 
coeanHeHHÜ b 3 3 b h c h m o c th  o t  KOHcrpyK- 
h h ö  KpeneacHbix a eT aaefl cocTaBHan 3— 8 %  
o t  nepBOHaaaabHofl BeaHHHHbi.

H a n ö o a ee  n a cro  ocaaöeßaiom HM H y3aa- 
mh KpeneacHbix coeaHHeHHfl HBaniOTCH npo- 
CTan ra&Ka KOHCTpyKHHH T han  T, A. JXo- 
öaßaeHHe b KOHCTpyKHHio y3aa  K p en e*H o- 
ro ooenHHeHHH y n p y ro fl maflßbi KOHCTpyK
HHH B nan B' no3BoaHao noBMCHTb na- 
ae*H O CTb paöoTbi y3aa  b  2 pa3a.

BbicoKyio HaaejKHOCTb y3aoB K p e n e * -  
Hbix coeaHHeHHfl ,no,Ka3aaH coeanHeHHH c 
CaMOKOHTpHUIHMHCH ra&KaMH KOHCTpyKHHfl 
n, K h o c o 6eHHO 3 , y  KOTopbix noTepn 3a- 
aaHHoro npeaBapHTeabHoro HaTnra na 5— ■ 
7 %  mp0H3ouiaa anuib b K onue HcnuTaHnö.

n oayu e iiu b ie  aaHHbie cBHaeTeabCTByiOT o 
to m , h t o  caMOKOHTpHiHHecH raflKH  no cpaß- 
HeHHio c  raftKaMH, He oöaaaaiou iHM H k o h t -  
pHUJHMH CBOflCTB3MH, n03BOaHK)T nOBbl- 
CHTb :Haae>KHOCTb Kpene>KHbIX coeaHHeHHfl 
b 6 — 8 pa3, a no  cpaBHOHHio c  raflicoft, pa- 
6oTaioH ;eö coBMecTHo c y n p y ro fl m aftöo fl 
KOHCTpyKHHH B nan B ', b 3— 5 pa3a.

Hanßoaee HaaeacHbiMH Kpene*HbiM H co- 
eaHHeHHHMH 0Ka3aaHCb y3abi c caMOKOHT- 
PHIHHMH raftKaMH KOHCTpyKHHH 3 ,  KOTOpbie
TOHHCO n ocae 9 2 1 6 -103 HHKaoB H a rp y x e -  
hhh  noTepnaH 3aaaHHbifl npeaBapH TeaM bift 
HaTnr Ha 5 ,2% .

3 a  BpeMH HCnblTaHHH He ßbiao cayqaeB  
HapyraeHHH xpynKHX naeHOK, HaHeceHHbix 
Ha KpeneacHbie aeTaan , KOTOpbie HMean no- 
Tepio 3aaaHHOro npeaBapHTeabHoro HaTH- 
ra  Menee 2 0 % . 3 t o  CBHaeTeabCTByeT o  
to m , u t o  n orepn  3aaaH H oro npeaBapHTeab- 
Horo HaTnra Ha KpenewH bix a eT a a n x  BHa- 
naae nponcxoaH T He 3a eu er o tb h h u h b 3 -  
hhh raeK  nan b h th > k k h  CTepacHefl ÖoaTOB, 
a 3a cneT npnpaöoTKH h cm h th h  h x  pe3b6. 
3 t o  npeanoaoaceHHe noaTsepjKaaeTCH TeM, 
h to  noTepn 3aaaHHOro npeaBapHTeabHoro 
H a m ra  HaöaioaaeTCH n am e Ha ra flK ax , k o -  
Topbie H3POTOBaeHbi H3 6oa ee  noaaT.THBO- 
ro  M aTepnaaa (c HOHHJKeHHoft TBep- 
a o c rb io ).  HanpHM ep, raflKH KOHCTpyKHHH T 
H3 CTaan A -12  TBepaocTbio H R C  9— 42, 
ocaaöeßaiOT b 6— 8 pa3 nauie no cpaBHe- 
HHK) C CaMOKOHTpHUIHMH raÜKaMH H3 CTa-
an  3 0 X r C A  TBepaocTbio H R C  26— 28.

npH B eae»H b ie  M aTepna ib i cpanHHTeab- 
HblX HcnbiTaHHfl pa3aHHHbIX KOHCTpyKHHfl 
KpenejKHtix a eT a a e fl M oryT 6uTb nenoab- 
30BaHbi npn pa3paöoTKe HopMaTHBHO-Tex- 
HHUeCKOfi aOKyMeHTaUHH Ha CaMOKOHTpH- 
IHH6CH raÜKH.

A-P TexH. H a y K . r. B. KPAMAPEHKO, H. M. CTAPOBOHTOB, K a H f l . TexH. H a y K  Jl. A. EfOPOB
M OCHOBCKHH aBTOMOÖHnbHO-flOOOJHHblM  H H C TH TyT , HAMH
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B e k k e r  M. G. «Introduction Io Terrain —  Vehicle Sistems», 
Part I: The Terrain, Part II: The Vehicle, Ann Arbor, The Uni- 
versity of M ichigan Press, 1969, 846 pp.

B CLUA H3A-B0M MmuraHCKoro yHHBepcnreTa H3Aa.ua b 1969 r. 
KHHra «BßeAeHHe b H3yueHHe CHCTeMbi MecraocTb— Mauin-

Ha». AßTOp KIIHI'H M. T. BeKKep ----  H3BeCTHbIH aMepHKaHCKHH
cneunaaHCT b oßaacTH TeopHH h co3AaHHH 'rpaHcnopTHbix MauiHH 
BbicoKoä npoxoAHMOCTH. B KHHre oßoßiueH MHpoBOH onuT Teo- 
p H H  B3aHMOAeHCTBHH KOAeCHblX H TyCeHHUHblX MalHHH C MeCTHO- 
CTbK).

KHHra coctoht H3 AByx HacTeft. B nepBOÜ qacTH «MecraocTb» 
(BOceMb maß) paCCMaTpHBaiOTCH MeTOAbi KOJiiwecTBennoH oueH- 
KH npOXOAHMOCTH MeCTHOCTH TpaHCnOpTHbIMH M3UIHHaMH. BTOpaH 
nacTb khhth «MauiHHa» (ceMb raaB) nocBHiueHa BonpocaM b u - 
6opa MauiHH äah  HcnoAb3 ob a.Hhh Ha mccthocth c noMomßio Me- 
TOAoaorHH CHCTeMHOro noAXOAa, H3BecTHOH b CLUA noA Ha3Ba- 
HHeM «aHaaH3a CHCTeM»1. TpaHcnopraaH MaiHHHa h MecTHOCTb,
C KOTOpOH OHa B3aHM0ÄCHCTByeT, paCCMaTpHBaiOTCH B KHHre KaK 
eAHHaa caoau iaH  CHCTeMa, Bce aaeMeHTu KOTopoä B3aHMOCBH3a- 
Hbl, B3aHMOo6ycaOBaeHU H nOAUHHeHH BblnOAHeHHIO KOHKpeTHblX 
TpaHcnopTHbix 3aAaH.

B nepBOH hacTH KHHrH Aan 0630p cymecTByioiuHX MeTOAOB on- 
peAeaeHHH napaMerpoB mccthocth h rpyHTOB, onncaHU Heoßxo- 
AHMbie inpHÖOpbl H CpaBHHTeabHblH anaaH3 3<{>(}>eKTHBH0CTH A e ft- 
CTBHH npHÖOpOB H AOCTOBepHOCTH OOayHeHHblX C HX nOMOHlbW 
peayabTaTOB, onncaiibi KOHCTpyKUHH aaßopaTopHbix iioacbux h 
HccaeAOBaTeabCKHX naoTHOMepoB, neHeTpoMeTpOB h Apyrnx npu- 
ßopoB no onpeAeaeHHio cbohctb rpyHTOB. I Io  KasyiOMy npußopy 
oÖMCHHeTCH npHHiiHn ero achctbhh. noAHcpKHBaeTCH bo3mo>k- 
HOCTb HCn0ab30B3HHH HeHeTpOMeTpOB B TpyAHOÄOCTynHOH MeCT- 
hocth aah oiieHKH ee npOXOAHMOCTH öeaAopoJKHbiMH TpaHcnopT- 
hhmh cpeACTBaMH. npeÄnoaaraeTCH, i t o  MoryT ßbiTb ycneuiHO 
Hcnoab30BaHU cneuHaabHbie neneTpoMeTpu, KOTopue nocae oßpa- 
CbißaiiHH hx c  caiMoaeTOB ßyAyr inepeaaßaTb TeaeMerpHuecKyio hh- 
<j)OpMailHIO O COCTOHHHH rpyHTOB. PaCCMaTpHBaiOTCH B03MOJKHO- 
CTH HCn0ab30B3HHH nOÄOßllUX npHÖOpOB ÄAH aHaAH3a COCTOHHHH 
noBepxHOCTeft ayHbi, AHa Mopeß h OKeaHOB.

Boabuioe BHHMaHHe b KHHre yAeaeHo onpeAeaeHHio reoMeTpn- 
necKHX napaMexpoB mccthocth, KOTopue bahhiot Ha KOHCTpyKUHH 
TpaHcnopTHbix cpeACTB c tohkh 3peHHH npeoAoaeHHH npenHT- 
ctbhh, ynpaBaneMOCTH h naaBHocTH xoAa mbuihh. PaccMaTpHBa- 
IOTCH (|)H3HHecKHe napaMeTpu pa3AHUiibix rpyHTOB (a TaK/Ke h 
CHera), CTaTHCTHuecKHe 33K0H0MepH0CTH hx pacnpeaeaeHHH Ha 
MeCTHOCTH no pe3yabTaTaM HcnuTaHHH. OnncbiBaiOTCH KaaccH(J)H- 
KaiiHH noBepxHOCTeft MecraocTH h rpyHTOB. B KOHiie nepBOH ua- 
cth khhth H3ao*eHbi HeKOTopue npHHAHnbi paapaßoTKH reorpa- 
(JiHnecKHX KapT npOXOAHMOCTH MeCTHOCTH h npn Bene hu npHMepbi 
KapT npOXOAHMOCTH HeKOTOpblX paÖOHOB 36MH0r0 Hiapa.

Bo BTopoö nacTH KHHrn «MauiHHa» ojiopMynHpoBaHbi 3aAanH 
KoaecHbix h ryceHHHHbix MauiHH, b tom nncae couaeHeHHUx h aB- 
Tonoe3AOB, npeAHa3HaneHHbix äah  Hcnoab30BaHHH Ha MecTHOCTii: 
TpaHOnOpTHUX, CenbCK0X03HHCTBeHHbIX, 6oeBbIX ÖpOHHpOBaHHblX 
h Apyrux MauiHH. OnncaHa MeTOAHKa Bbißopa onTHMaabHOÜ koh- 
uenuHH MauiHHbi h ochobhhx ee napaMeTpoB H3 pnaa npoeKTH- 
pyeMHX BapnaHTOB, oßecneuHBaiomaH pauHOHaabHoe, ßucrpoe 
h SKOHOMHoe peuieHHe 3aAan nyTeM aHannTHuecKoro noAXOAa k 
npOÖaeMaM B3aHM0AeHCTBHH MalUHHbl C MeCTHOCTblO. PaCCMaTpH
BaiOTCH ocHOBHbie TeopeTHuecKHe noaoiKeiiHH B3aHMOAeücTBHH 
ABHJKHTeaeö KoaecHbix h ryceHHUHUx MauiHH c rpyHTaMH, oßaa- 
AaiOIUHMH pa3AHHHOH HeCylUefi CnOCOÖHOCTblO, npHBOÄHTCH 3Ha- 
HHTeabHoe hhcao noaysMnHpHqecKHx $opMya h ypaBHeHHH, cbh- 
3biBaioiuHx napaMeTpu rpyHTa h MauiHH bi, aaiOTCH oöiune cxpyK- 
TypHbie cxeMbi MaTeMaraiecKHx MOAeaeft äah  onpeAeaeHHH c no- 
MOIUblO SaeKTpOHHO-BblHHCAHTeabHOft TeXHHKH AHHaMHqeCKHX 
CBOHCTB MauiHH, HX SKCHAyaTaUHOHHblX XapaKTepHCTHK H TeXHH- 
KO-3KOHOMHHeCKOH 94)(J)6KTHBHOCTH.

1 OchoboU CHCTeMHOro aHaJiH3a hb jtaeTca paccMOTpeHHe jiioSo- 
ro oOi.ein-a ynpaßaeHHn KaK CHCTeMbi, co c toh iu ch  H3 onpeAeaeH- 
H oro ’ iHc.'ia BJieMeirroB (noucHCTeM). C.yTb MeToaa — HexKan <pop- 
MyaHpoBKa u eaeft h  3aAan KaK CHCTeMbi b uejioM, TaK h e e  o n e -  
MeHTOB, a  3aTeM onpefleaeH H e n yTefi pemeHHH o th x  sauan, o6ec- 
n e n H B a io i i iH X  HaHBbicimrfi T e x H H K O -3 K O H O M H ie c K H ü  aclKpeKT. A H a -  
JiH3 CHCTeMbi noayHHa b C U I A  BecbMa u iH p o K o e  pa3BHTHe h  pac- 
npocTpaHeHHe. , _j

B 3T0H HaCTH KHHrH H3A01KeHbI MeTOAbi aHaAH3a CHCTeMbi MeCT- 
HOCTb— MauiHHa, COCTaBHbIMH H3CTHMH (nOACHCTeMaMH) KOTOpOH 
h b a h io tc h  ycAOBHH ABHJKeHHH, caM a MauiHHa h ee  na3HaneHHe 
(TpeÖOBaHHH K MaiUHHe). npn 3TOM KOHCTpyKUHH MalUHIIbl xa- 
paKTepH3yeTCH (JiopMOÖ, pa3MepaMH, BecoM h MouiHOCTbio; yc-
AOBHH ABHHieHHH ----  reOMeTpHeH nOBepXHOCTH H 4>H3HUeCKHMH n a -
paM eTpaM H  rp yH T a , a  Ha.3HaqeHHe MauiHHbi —  H eoöxoAH M biM H  
n ap aM eT p aM H  a a h  ocym ecT B aeH H H  ABuiKeHHH. O H 3H K O -reoM eTpu - 
qecK H e n a p a M e T p u  CHCTeMbi B u p a iK a ioT C fl BenHUHHaMH Maccu, 
M epaM H  ÄAHHbi h  BpeMeHH, a TaK iK e  6e3pa3M epH U M H  BeaHUHiia- 
MH. A a h  3aA 3H H U X  rpyH TO B blX  yCAOBHH ABHJKeHHH H Ha3H ane- 
HHH M aUIHHU MOTyT ÖUTb B b lßpa ilb l M HOrne KOHCTpyKTHBHUe p e - 
UieHHH.

OnTHMaabHan KOHCTpyKUHH MauiHHbi onpeAeaaeTCH eiue b CTa- 
A h h  ee npoeKTHpoßaHHH nyTeM  cpaBHHTeabHoro c h c tc m h o to  aHa- 
AH3a n p eA n oaaraeM u x TexHUKO-SKCnayaTauHOHHux xapaKTcpH- 
c th k  MauiHHbi h Bbiöopa Tex XapaKTepHCTHK, KOTopue HaHÖoaee 
nOAHO COOTBeTCTByiOT Ha3HaqeHHK) H yCAOBHHM paÖOTU MaUIHHU.

B KHHre p accM O T p eH u  M eTO Au  ou e iiK H  c n oM o u ib io  aaeK T p oH - 
HO-BblHHCAHTeabHOH TeXHHKH naaBHOCTH XOAa, yCTOHHHBOCTH ÄBH- 
»e H H H  Ha C K aoH ax, ynpaBaneM O CTH , n aa B yu ec rH , cn o c o ö iio c T H  
n peoAoaeH H H  npenHTCTBHH, n aA e iK iio cT H  h a p y r u x  «a u e c T B  Ma- 
u ih h u  n pn  ee a K c n a y a ia iiH H . j j a H u  M eT O Au  o n p e A e a e m iH  n a p a -  
MCTpOB TpaHCMHCCHH, THTOBblX yCHAHH, CpeAHHX CKOpOCTeH, paC- 
XOÄOB TOnAHBa, HeOÖXOAHMOH MOIUHOCTH H OpiieHTHpOBOUHOH 
CTOHMOCTH pa3AHHHbIX BapH3iHT0.B M3IUHH, HCXOAH H3 CBOHCTB 
MeCTHOCTH. M cxoÄH b iM H  AaHHbiM H n p n  aH aaH 3e cay>K aT  c a e A y io -  
u iH e 3 a A a H H u e  h p a cu eT iib ie  n a p a M e T p u : rpy3onoAT>eM HOCTb, p a c -  
n p eA eaeH H e B eca  M au iH H u n o  ochm , y A e a b n o e  A aß aeH H e Ha rp yH T , 
n a p a M e rp u  TpaHCMHCCHH, OTHOiueHHe rpy3onoA i>eM H O CTH  k  n o a -  
HOMy B ecy , aKOHOMHUHOCTb A B H raT ea fl, ocH O BH ue S K cn ayaT au H - 
OHHue n a p a M e T p u .

B KHHre OTMeuaeTCH, h to  HCXOAHbie AaHHbie h np eA n oaaraeM u e 
TexHHKO-SKcnayaTauHOHHue xapaKTepncTHKH MauiHHu, noayqen - 
Hbie C HOMOHIbK) SaeKTpOHHO-BblHHCAHTeabHOH TeXHHKH, npOBepfl- 
io tc h  pe3yabTaTaMH a aöo p a T op H u x  h noaeBbix HcnuraHHU.

OueHKa HaaeiKHOCTH h  c to h m o c th  sapHaHTOB m b iu h h u  HBaneT- 
ch  aaKAiouHTeAbHOH onepauHeft auaaH3a c h c tc m u  MecTHOCTb —  
MauiHHa. CpaBHeHHe onu TH u x o6pa3iiOB, a TaKJKe m biuhh , Haxo- 
AHIUHXCH B npOH3BOACTBe H 3KCnayaT3UHH, H Bblßop OKOHHaTeab- 
Horo BapnaHTa ocyiuecTBAHiOTCH Ha o c h o b c  TiuaTeabHoro a a a jm -  
3a HX SljMjieKTHBHOCTH H CTOHMOCTH. riOÄHepKHBaeTCfl, HTO aHa- 
AH3 BapnaHTOB MauiHHbi Ha c t s ä h h  npoeKTHpoßaHHH He H3,MeHHeT 
oßbIHHOH npaKTHKH H3rOTOBAeHHH OnUTHUX o6pa3U0B, HO 3H3HH- 
TeabHO ycKopneT npouecc co 3 ä b h h h  h o b o h  MauiHHu.

3aKaiOHHTeabHaH raa ß a  k h h th  nocBHiueHa BonpocaM  opraHH3a- 
UHh h HanpaBAeHHHM nccaeAOBaHHH h o a b h ä h o c t h  MauiHH Ha 
MeCTHOCTH. PaCCMOTpeHbl B onpocu  np0rH03Hp0BaHHH TeXHHKO- 
BKOHOMHHeCKHX CBOHCTB MBIUHH HOBOH KOHCTpyKUHH, npHBOÄHTCH 
nepeqeHb HonuTaTeabHoro oßopyAOBaHHH, Hcnoab3yeM oro npn 
H3yneHHH c h c tc m u  M ecraocTb —  MauiHHa.

B KHHre n p u B eA cn a  o ß m u p iia H  ßuöa iia rpa iJ iH H , B K aiou a iou iaH  
TaKJKe O T A ea b H u e  p a ß oT b i c o b 6 to k h x  H C caeAO B aTeaeii n o  cooT B eT - 
CTByioiuHM  B on p ocaM , onyöaH KO B aH H bie b » y p H a a a x  «A b to m o -  
ÖHAbHaH npOM UIUaeHHOCTb», «T p a K T O p U  H CeabCK0X03HHCTBeHHUe 
M au iH H bi» H AP-

K  com aaeHHio, c c u a k h  h o c h t  b o c h o b h o m  caynaÜHUH xapaK- 
Tep h b pe3yabTaTe MHorne paßoTbi coßeTCKHX HccaeAOBaTeaeH 
He Hainau OTpameHHH b  KHHre. HanpHM ep, nccaeAOBaHHH 
B. <E>. BaÖKOBa no  B3aHM0AeHCTBHio ABHJKHTean h rpyHTa He 
ynoMHHaioTCH b paßoTe BsKKepa, x o t h  OTAeabHue noaoaieHHH, 
BnepBbie BHCKa3aHHue b paß oT ax  B. 4>. BaßKOBa, 3aHMCTBOBa- 
HU BaKKepOM ße3 COOTBeTCTByiOUIHX CCUAOK.

KHHra npeACTaBaneT 3HaqHTeabHbift HHTepec ä a h  KOHCTpyKTO- 
POB aBTOMOßHAbHOH H TpaKTOpHOH npOMUIUaeHHOCTH, a THKlKe 
ä a h  cneunaaHCTOB, oßecneHHBaioiUHX peuieHHe nonpocoB Bbißopa 
OnTHMaabHblX KOHCTpyKUHH MauiHH B COOTBeTCTBHH C 3aAaHHbIMH 
TpaHcnopTHbiMH 3aAaqaMH h KOHKpeTHUMH ycaoBHHMH siccnaya- 
TaUHH.

B e cb M a  m e a a T e a e n  nepeB O A  h HSAaHHe s t o ü  k h h th  n a  pyccKOM 
H3bIKe. ,

KaHA- texH. HayK B. n. KOHEYJ1QB, B. K. KOPCAK 
HAMH
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PEOEPATbl CTATEtil

yflK  621.43:629.113:543.42

AKycTHnecKan flHarHOCTHKa aBTOMo6 HJibHbix ABHraTeneß.
E r o p o B  A.  C. «ABTOM oöHJibHaH npO M bim jieH H O CTb», 1970, 
Ms 11.

P a c c M O T p e n a  B 03M O acH O CTb n p H M eH eH H H  o n e K T p a . ib H o r o  a H a -  
J iH 3a  A-'iH o n p e A e . 'ie i iH H  T e x H H q e c K o r o  c o c t o h h h h  aB T O M O öH J lb H o ro  
flB H ra T e jT H  B H y T p e H H e r o  c r o p a H H H . O n p e A e j ie H b i  o n T H M a jib H b ie  
3 0 H b I n p O C J iy iH H B aH H H , yC T aH O B J ieH  O n T H M a A b H b lft  p e iK H M  p a G o -  
t b i  H B H ra T e jiH , H a ß f le H b i a K T H B H b ie  n o j i o c b i  c n e K T p a ,  c o A e p H ta m n e  
M aK C H M yM  HH (J )O PM aL(H H  O T eX H H S ecK O M  COCTOHHHH Ä B H ra T eH H , 
c o c T a B J ie H a  HOBaH  K a p T a  n p o c j iy u iH B a H H H  A B H ra T e n n . P  h  c. 3. 
B h  6  j i .  8 .

y flK  621.43.068.4:621.43.04:629.113

B u h h h h o  n o a y n p o B o f lH M H O B o r o  n p H ö o p a  3 a > K M r a H H H  11113-1 H a  
c o c T a B  O T p a S o T a B H J M x  r a 3 0 B  K a p ö io p a T O p H o r o  Ä B H r a T e H H  H a  p e -  
M H M a x  p a 3 r o H a .  3 H o T  H  H  T. H., T p e n i i H B  B. A . « A b t o m o -  
O H H bH aH  n p o M b iim ie H H O C T b » ,  1970, Ms 11.

O n b iT b i,  n p o B e A e H H b ie  H a  q e T b ip e x T a K T H O M  K a p G io p a T o p n o M  
A B H ra T e A e ,  n o K a 3 a jm ,  h t o  a n e K T p o H H O e  3 a «C H ra H H e  HBHHeTCH o a -  
HHM  H 3  a Ü e K T H B H b lX  C p eA C T B  CHHJKeHHH TOKCHHHOCTH B b in yC K - 
H b ix  r a 3 0 B . P  h  c .  2. B h  6  j i .  2.

yflK 621.43.052:65.012.12

H e K O T o p u e  p e 3 y n b T a T b i  H c c n e f l O B a H M H  B n y c K H b i x  T p a K T O B  a h -  
3eneH c  AHHaMHHecHMM HaAflysoM. H ö p a r H M O B  B. P., K  H-
c e n e B  B. A . «AB TO M oC H A bH aa n p O M b IH IA eH H O C T b », 1970, Mi 11.

P a c c M O T p e H b i  p e a y a b T a T b i  p a c n e T H O r o  H ccn eA O B a H H H  H a  
o cH O B e  M a T e M a T H n e c K o r o  M O A eJ in p oB aH H H  n p o i i e c c a  H an oJ iH eH H H  
( c  n p H M e n e H H e M  9I1BM) A B y x  c x e M  B n y c K H b ix  T p a K T O B  A H 3 e A e ft  
C  A H H aM H H eC K H M  H a A flyB O M : C H H A H B H A yaH b H b lM H  T p y Ö o n p o B O A a -
M H  H  C H M M eTPH H H O Ä  p a 3 B eT B A eH H O Ö  H a  T p H  p H J IH H A P a  C  paB H O - 
M e p H b iM  n e p e A O B a H H e M  p a ö o q n x  T aK TO B . P  h c .  6 . B h 6 j i. 3.

yflK 629.113— 19[083-74]

H oM eH K n a T yp a  o c h o b h u x  n oK a 3 a T e n e fi aKcnnyaTauHOHHOH Ha- 
AewHOCTM aBTO M oöH H bH oro  n o flB H W H oro  c o c ra B a . E r o p o B  
-fl. A., 3 a  p  y  6 H H A. r., H H A  B  K  T , E. A., K o p o r o j c K H Ü
M. B „ K p H B e H K o  E. H., K y 3 H e i ; 0 B  E. C., H  e p  B o h  0- 
Ö p O A O B  n . JI., H e p H H Ö K H H  B. A . «ABTOMOÖHAbHaH n p o - 
M blH IAeHHOCTb», 1970, Ms 11.

H 3H O JKeH bI O G m H e  nOHOHteHHH H  O ß n aC T b  n p H M eH eH H H  OCHOB- 
H b ix  n o K a 3 a T e A e f t  H a A e iK H o c T H , B K A io q a io iH H e  n O K a 3 a T eH H  A o n r o -  
BeH H O CTH , 6 e 3 0 T K a 3 H 0 C T H , p eM O H T O n p H rO A H O C T H  H CO X paH H eM O - 
c t h  B  c o o T B e T C T B H H  c  T O C T o m  13377— 67. T a 6 Ji. 4. B h  6 A . 6.

yflK 629.113.053.2.001.5 

l l p H C o p  a h h  o n p e A e n e H H H  C K o p o c T H  a B T o M O ö H n n  c y n e T O M  
npoHAeHHoro n y T H .  T a p a c o B  A.  H., H  b  e  t  k  o b  P . C .  H e p -  
H O B  IO. A . « A B T O M O Ö H J l b H a H  n p O M b I H I A e H H O C T b » ,  1970, Ms 11.

O n n c a H b i  HOBaH  M eT O A H n a  o n p e A e n e H H H  C K o p o c T H b ix  x a p a K T e -  
P H c t h k  a B T O M O öH J ieö  h  n p n ö o p ,  p e m a io m n f t  3 T y  3 a A a q y .  n p H  
3 t o m  A o c T H ra e T C H  G o j ie e  n p a B H jib H a n  o p e H K a  y K a 3 a H H b ix  x a p a K -  
T ep H C T H K . T a Ö J I .  1. P  H C.  1. B H  6 H.  8.

yflK 629.113.014.52:629.113.012.001.5

B H H H H H e  A H c ß a n a H c a  H o a e c  H a  h x  K o n e ß a H H H  h  y c h h h h  b  py- 
H e B O M  n P H  B O  A e  a B T O M O Ö M n n .  K h  o p o 3  B. H., K o c y x  H  h  B. B.. 
K l i e H H H K O B  E. B., n e i p O B  H. n. «A ß T O M O Ö H A b H a H  n p o -  
M b llH A eH H O C T b », 1970, JVs 11.

C y B e j l H H e H H e M  C K O P O C T H  A B H H C e H H H  r p y 3 0 B O r O  a B T O M O Ö H A H  
a M n j i H T y A a  K O J i e G a i i H H  H e c G a n a H C H p o B a H H o r o  n p a ß o r o  y n p a B A H e -  
M o r o  K o n e c a  p a c T e T  b  ö o A b i u e f t  C T e n e H H ,  q e M  j i e B o r o .  M a K C H -  
M a n b H o e  3 H a i e H H e  a M n n H T y A b i  K O J i e G a H H ß  A o c T H r a e T C H  n p n  c k o -  
P o c t h  8 0  km /«. Ai-mnon-nnio n p o T e K a e T  3 a B n c i i M O C T b  o t  c k o p o c t h  
y c H j i H f i  b  A e T a .T H X  p y n e B o r o  n p H B O A a  n p H  p a 3 A H H H b i x  B e j i H H H H a x  
A H c O a j i a H c a .  y B e a H ' i e H H e  A H C ö a n a H c a  n p H B O A H T  k  n p o r p e c c H B -  
H O M y  B 0 3 p a c T a H H i o  a M n j i H T y A b i  K o n e ö a H H ä  K a K  c a M H X  K O J i e c .  T a K  
H  H a r p y 3 0 K  B  A e T a n s x  p y n e B o r o  n p H B O A a .  P H  c. 4. B h 6 j i .  3.

yflK 629.113— 592.001.24

T e n n o B o ft  p a c q e T  T0pM 03a a B T O M o S n a n  n o  K p n T e p n a n b H O M y  

y p a B H e H H i o .  K o p e H i y K  H. <I>. <ABTO M o6H nbH an n p cM u u in e H - 
HOCTb», 1970, Mi 11.

T e n n o B o ö  p a c q e T  a B T O M O ö H A b H b ix  t o p m o 3 o b ,  n03BO AH K>m H ft 
n p n  n o B T o p H O -K p a T K O B p eM eH H O M  p en cH M e  h x  H a rp y iK e H H H  o n p e -  
A eA H T b  T e M n e p a T y p y  H a  T p y m u x c H  r o ß e p x H o c T H X  B 3aBHCH- 
MOCTH OT B eA H q H H b l T O PM 03H O rO  M O M eH Ta , O CHOBHblX  p a 3 M ep O B  
T 0 p M 0 3 a , peHCHM HblX IinpaM CTpOB H  A P. npO B O AH TC H  n o  K p H T e -  
PH aH bH oii cbopM yA e. B h ö a . 11.

y f lK  629.113.001.4 «401 .7 » 

06 o p e H H e  p e 3 y a b T a T O B  n o a H r o H H b ix  H c n b iT a H n f i  H a  A o n r o B e q -  
H O C T b . E y p A a c O B  E. H., 3 a p H i J j b H H A  H. f l .  « A b t o m o -  
ÖHAbHaH npOMblUIHeHHOCTb», 1970, Mi 11.

H3JIOJKeHbI M eT O A b l C O K p a llieH H H  npO AO AJK H TenbH O C TH  H C n b lT a - 
h h S  H a  A o n r o B e q H o c T b  3 a  c q e T  c o K p a m e H H H  q n c A a  A °B ® A e H H b ix  p f l  
O T K a 3 a  o S b e K T O B  6 e 3  CHHHceHHH AO C TO B epH O C TH  n o n y q a e M b ix  p e -  
3 y n b T a T 0 B , T a  6  A  . 2. P h c .  4. B H 6  A.  5.

yflK 629.113.011.2:625.7.033.4.011.5

O o p M H p o B a H H e  H a r p y m e H H o c T H  p a M b i  r p y 3 0 ß o r o  a B T O M o ö H a n  
o t  B 0 3 A e H C T B H H  H e p o B H O H  A o p o m .  H  K e  H K  o  H. H. «A b to m o -  
Ö H A bH aH  n p O M b IH IA eH H O C T b », 1970, JMi 11.

P a c c M a T p H B a e T c a  K O A e S a T e A b H a a  c n c T e M a ,  OKBH B a n e ir r n a  a
l 'P y 3 0 B O M y  aBTOM OÖHAK), B  A H H a M H K e  K O T O p o ft (J lO PM H pyiO TC H  H a - 
r p y 3 K H  H e c y m e f t  C H C TeM b i. y  C TaH aB A H B aeT C H  CBH3b MeHCAy 
c n e K T p a A b H o f t  n A O T H O C T b io  M H K p o n p o cp H A H  A o p o r H ,  o n p e A e A H io -  
m e ä  B 0 3 A e flC T B H e  H a  aBTQ M O G H Ab B  ABBJKeHHH, H  C n eK T p a A b H O Ö  
nA O TH O C Tb io  H an p H H ceH H ft b  o n a c H b ix  c e q e H H n x  p a M b i,  a T a K a c e  
B 03M 0SKH 0e H C n O A b 3 0 B aH H e  O TO li CBH3H AA H  H O pM H pO B aH H H  t j io p -  
c n p o B a H H b ix  H c n b iT a H H ft  A o n ro B e q H O C T H  p a M b i H a  c n e p H a n b H b ix  
A o p o r a x .  P h c .  6. B h  6  n .  8 .

yflK 629.114.53 

H oBan  KOMnoHOBKa a B T o ö y c a . 3 K 6 a H H H K o a  C. H., f le -  
M  H  A  o B  M. B. « A B T O M O G H J I b H a H  n p O M b l U I A e H H O C T T b » ,  1970, Mi 11.

O n n c a H  a ß T o ö y c  IIA3 « T y p n c T » ,  O T A H q a io in i iß c y i G a o h h o H  k o m - 
noH O BKoä. P h c . 3.

yflK 629.113:621.43— 233.13:620.169.1

H c c n e A O B a H H e  H 3 M e H e H H n  T B e p A o c T H  u j o c h  c T a n b H b i x  K o n e H -  
q a T b i x  B a a o B  b  n p o p e c c e  H 3H au iH B aH H H . H  c a  k  o  b  A. 3 . ,  K o-
M H c c a p w e B C K a n  B. H., T y p B H q  H. B. «A B T O M o G n n b H a H  
n p O M b IH IA eH H O C T b », 1970, Mi 11.

M c c .A e ä o b a H a  h  B b iH B A eH a  o ö in a n  TC^HACH I\H>( h s m b h s h h h  T B e p -  
A O c th  rn e e K  C T a n b H b ix  K O A e H q a T b ix  B . i A O i t ,  p a O o T a io in H x  K a K  b  
yCAO BH H X H O p M a A b H O ß  O K C IIA V a ra H H H , T a K  H B  yC AO B H H X  3 K C n A y - 
a T a p H H  n o ß b im e H H o ft  T p yA H O C T H . H a f in e H b i  o n T H M a A b H b ie  3 H a q e -  
HHH 3TO ft T B ep A O C T H  H  A a H b l p e K O M e H A a p H H  n o  y cT a H O B A eH H IO  
h o a h  A o n y c K a .  T a ö A .  1. P h c .  1. B h ö a .  5.

yflK 629.113.021.3:621.961.2

T n n o B o ft T exH on o rH qecK H H  n p o L ie c c  n p o Ö H B K M  s e H T H A b H b ix  o t -  
B e p c T H H  b  HO.necax r p y 3 0 B b i x  a B T O M o Ö M n e H . f l  m h  t  p  h  e  b  n. T..
C a B O C T  b H H O B  A .  H. ,  K p o t o b B.  n .  «A B T O M O Ö H A b H a n  n p o -  
M b lU IA eH H O C T b », 1970, Mi 11.

B e H T H A b H o e  O T B e p c T H e  n p o ö H B a e T C H  H 3 H y T p n  K O A e c a  b  p a A H - 
aA bH O M  H a n p a B A e H H H  h a h  n o A  y rA O M  c  b h x o a o m  3 a y c e H p e B  H a- 
p y > K y . K o a e c a  b  n iT a M n  n O A a ioT C H  C H H 3 y  B B e p x  h a h  C B e p x y  b h h 3  
B 3 a B H C H M O C T H  OT K O H C T p yK A H H  K O A e c a . T a  6  A .  1. P  H C. 3.

yflK 621.923.5:621.9.01 

XoH H H roBaH M e c  f ly ro B O M  ocHHAAHHHeH. B e K K e p  B. M . « A b - 
TO M O G H AbH aH  n p O M b IH IA eH H O C T b », 1970, Mi 11.

n p n  X O H H H T O B a H H H  O T B e p c T H Ö  B M e C T O  O C C B o f t  O C H H A A H H H H  
m o jk h o  n p H M e H H T b  A y r o ß y i o ,  q T O  y n p o m a e T  K O H c T p y K u H K j  M e x a -  
h h 3 m o b  o c i jh a a h a h h ,  y c T p a H a e T  B A H H H H e  B e c a  A B H A t y i n H x c H  p e -  
T a . i e i i  H  C O O T B e T C T B e H H O  p a C I H H P H e T  O Ö A a C T b  n p H M C H e H H S  O C -H H A - 
A n p y i o m e r o  A B H H t e H H H . P h c . 6. B h ö a . 2.

yflK 621.744.56.002.3

C m o a b i fl/in r o p n q e r o  nnaKHpoBaHHn necwa. T a  h  a  h  h  h  A. H.,
B a A H H C K H Ä  B. P. «A B T O M O G H A b H aH  n p O M b IH IA eH H O C T b », 1970, 
Ĵ i 11.

Ha y panbCKOM aBT03aBOAe p a 3 p a ö O T a n o  h  BHeAPeHO o ö o p y A O 
BaHHe h  TexH O a o t h h  r o p n q e r o  nAaKH poBaH H H  n e c K a  T ep M op ea K - 
t h b h o ö  (peH oncpopM anbAerH A H oß  c m o a o S  n p n  npoH3BOACTBe o t j ih -  
b o k  b  oöoA oq K Q B b ix  cfropM ax. T a  ö  a . 3. P h c . 2.
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B h u m c l h u i ö  H u m a m e j i e ü !

B Mara3HHe Na 8. «T exH u a ecK a a  k h h th » (M ocK Ba, K-31, 

y ji. n eTpoB Ka, 1 5 ) mojkho KynHTb h 3aKa3aTb, aepe3  OT^ea 

«K H H ra  —  n oH Tofl» khh th  n o  EBTOivioÖHJiecTpoeHHH). 

E O P H C O B  B. H. h flp. AßTOM OÖHjib T A 3 - 5 2 - 0 3 .  1970. 

3 4 4  cTp. IJeHa 9 9  k. 

T P H II IH H  E. M . h  H H C O H  3. H. M o n e flh i.  ( Y c t p o h c t b o  

h 3KcnjiyaTau,HH). 1 966 . 148  CTp. IJeHa 2 8  K. 

H C A E B  A . C. H3yaaHTe aBTOMOöHJib. H3fl. 2-e, nepe- 

paßoT. h flon. 1 96 9 , 3 9 2  CTp. IJeHa 9 3  k. 

K a ia n o r  A e ia a e H  jie rK O B o ro  aBTOMOÖHJia «B o J i r a »  T A 3 - 2 4 .  

1 97 0 . 1 8 4  cTp. IJeHa 1 p. 91  k.

K a ia j io r  A e ia a e ft  aBTOMOÖHJieä y A 3 - 4 5 2 ,  y A 3 - 4 5 2 9 ,

y A 3 - 4 5 2 r ,  y A 3 - 4 5 2 A ,  y A 3 - 4 5 2 A 9 ,  y A 3 - 4 5 2 A ,

y A 3 - 4 5 2 f l 9  h  y A 3 - 4 5 2 B .  1 97 0 . 2 4 8  CTp. ( y j ib H H O B C K H ö  

aBT03aB0A). IJeHa 3  p. 0 5  k .

K JIE H H H K O B  B. M ., K J IE H H H K O B  E. B. TeopHa H 
K O H C T p yK n ,aa  aBTOM OÖHJia. y a e Ö H H K  ä j ih  TexH H K yM O B . 1967, 
3 12  c T p .  IJ e H a  8 8  k .

KOHCTpyKHHH ManoJiHTpaJKHbix ÄBHraTeaeft. Ilep . c aHrji.
1 969 . 2 0 0  C Tp. IJeHa 1 p 0 4  k.

JIEEE/JEB C. ü . 9aeKTponepeHaHH b  caMOXo^Hbix Ma- 
HiHHax. 1 961 . 2 2 4  c ip . IJeHa 8 5  k.

I IE T P y i l lO B  B. A .  Ä H 3 JIH3  paÖOTbl MHOTOAHCKOBblX 

4>pHKHHOHHbix ipaHc^iopiviaTopoB. I9 6 0 .  8 0  CTp. L(eHa 25  k.

C K H H flE P  H. B., J IH 9 IIA  10. A .  rHApaBJiHHecKHe Teae- 
CKonHHecKHe aM opTH3aiopbi. ATJiac KOHCTpyKHHH. 1968. 
1 24  C T p . IJ e H a  2  p  9 0  k .

3 a K a 3 ü H H b ie  n o  n o m e  k h u z u ,  M a .e a .3 U H  e b i c b i A a e r  

H O A O M e H H b lM  U A Ü 1  e 'H iO M .

H3AaTenbCTB0 «M A IIIH H O C TPO E H H E » 

«C O K )3 K H H r A »

3 K c i f o p x e p :

in fe rm ed
[e x p o b t - im p o r t I

Volkseigener Aussenhandels- 
betrieb der Deutschen Demo
kratischen Republik DDR 102 
Berlin, Schickierstrasse 5/7, 
P .O .B . 17

HEPTEXHblE MALUKHbl C KAPETKOH 

CMCTEMbl REISS TMflA ORDINAT II
3 th  M au jM H b i B b ic o K o r o  K a a e c T B a  y A O B J ie T B o p s u o T  B c e M  T p e 6 o B a H M H M  

p a i4 M O H an n 3a iJin M  n p o i j e c c a  a e p a e H H R .
BonbU JO M  c p o K  c n y m ö b i ,  B b ic o K a a  T o a n o c T b  h  n e rK M ä , 6 e c u jy M H b iM  x o a  —  

T a K O B b i a a a e c T B a  M au iM H  R E IS S .
M a u jM H b i n o jiH O C T b K ) ypaBHOBeiueHbi n p n  B c e x  yrnax HaanoHa a e p T e ja H o f i  
AOCKM .
14 x o f iO B b ix  p o n H K O B  H a L iia p M K O B b ix  n o A U iu n H H K a x  o b e c n e a M B a a n  n o d o -  
aHHyio TOHHO CTb a e p a e H M a  n o  B c e ä  n n o cK O C TM  a e p T O K H O H  aockm. 
D n e M e H T b i y n p a B f ie H M H  y A o Ö H b i h  p a c n o n o r a e H b l  H a rn s iA H O .
P a c n o / io a r e H H a a  b  u e H T p a x  a e p T e jK H a a  r o n o B a a  M o a te T  ö b iT b  j i e r a o  O T B e -  
AeHa ot wepTe>aHOH aockm.

M e p T O K H b ie  M au jM H b i M o r y T  6 b iT b  n o  a re n a H M to  o S o p y A O B a H b i c n e A y a j-  
iu,mmm a e p T e ra H b iM M  ro / iO B a a M M  c n c T e M b i R E IS S :

Standard
I d e a l
Universal.

y a o M n n e a T O B a H M e  stmx M auJM H a e p T e > K H b iM  ctojiom CM CTeM bi R E IS S  
T u n a  N O VO  II 150

A e n a e T  hx 6 o n e e  c o B e p in e H H b iM M  m n o 3 B o n a eT  BbinonHHTb n t o B b ie  a e p -  
Te>HM m A a a re  UBeTHbie.

P a 3 M e p  H e p T e w H O M  A o c a n  920X1500 mjim 1250X2000 m m ,  (p o p M a T  a e p -  
Te>aa Ao hjim 2 X A 0.

VEB KOMBINAT ZENTRONIK 
MESS —  UND ZEICHENGERÄTEBAU 
DDR 795 BAD LIEBENW ERDA

P l M n o p T e p :

B/O « M a iu n p M Ö o p M H T O p r» , M o c K B a ,  T-200, C M o n e H c a a a  n n . ,  3 2 — 3 4 .

r ip M o ß p e T e H M e  T O B a p o B  H H O c rp a H H O ro  n p o M 3 B O A C T B a  o c y m e c T B n jie T C R  
op raH M 3au M H M M  a e p e 3  M H H M c re p c rB a , b  BeAeH M M  a o T o p b ix  o h m  H a x o A R T c a .

3 a n p o c b i  H a n p o c n e a T b i  m hx a o n n n  n p o c H M  H a n p a B / iR T b  no a A p e c y :  
M o c a B a ,  K-31, Ky3He4KMM moct, 12. O T A e n  n p o M b iu in e H H b ix  a a i a n o r o B  
m H TB CCCP ( T e n .  220-78-51). B/O « B H e iU T O p r p e a n a M a » .
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BALU xon

npei4H 3H O H H aji pacTO H Ka —

c 3aKpenjieHHeM o6pa6aTUsaeMOH fleiaiiM 

m Bpau^aiou^HMHCfi pea i^aM H  

ynbipa-npei^H3MOHHasi TOKapHan o6pa6oTKa —  

c epauiaioiiieHCsi fleiantio 

H HenOABMIKHbIMH pe3l^3MM 

ripei^M3MOHHasi pacTOMKa hiim TOKapHan o6pa6oTKa —  

o a h o m  h a h  HecKonbKHX AeianeM

pe3l\aMH c OflHHM MÜH HeCKOflbKHMM KOHL^eHTpHMeCKHMH 

AHaMeTpaMH KOHyca h t. n.r BHeuiHsiH h a h  BHyrpetiHsisi 

npei^w3HOHHasi pacTomca o a h o h  h a h  HecKOAbKHx AeTanew, 

MeTOA o6pa6oTKH Koiopux Tpe6yeT npHMeHeHHH HHAeKCH- 

pyioiAero d o n a

---------------   i L ID K Ö P IN G S  M E K A N IS K A

LIDKOPING 1 V E R K S T A D S  A K T IE B O L A G

531 01 L id k ö p in g . T e l. 0510/22130.

3 a n p o c b i  H a  n p o c n e K T b l  m h x  KonM H  H a n p a B n a T b  n o  a A p e c y :  M o C K B a , K-31, K y3 H e L (K M H  m o c t ,  12. O i f l e n  np O M b iLU - 

n e H H b ix  K a ia / io r o B  m H TB CCCP ( i e / 1. 220-78-51), B/O « B H e w T o p r p e K / ia M a » .  

r ip M o 6 p e T e H M e  T O B a p o B  M H O C T p aH H O ro  n p o w 3 B O A C T B a  o c y iu e c T B n s ie T C J i  op raH M 3ai4M BM M  n e p e 3  M M H H c ie p c T B a , 

B B e fleH M M  K O T O p b lX  OHM H a x O A B T C B .

ABTOMaTHiecKHe npeAM3MOHHbie pacTOHHUe CTaHKM MOAenM 

|f1H(t>23| P N F2 3  (pMpMM LIDKÖPING CKOHCTpyHposaHbi 

Ana Toro, m o 6 u  oöeeneHMTb MaKCHManbHo B03MO>KHyio 

rHBKOCTb b m x  CHCTGMax nporpaMMHoro ynpaBneHMa, yHMBep- 

CanbHOCTb, TOHHOCTb H BblCOKyiO npOM3BOAMTenbHOCTb
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PyMHOM UJ/l^(j)0 Ba/IbH 0 3a T 0 MHblH H H CTpyM eH T C IlH eBM O npH BO flO M , 

R03B0il^K )U |H M  nO/iyM aTb M BKCHM a/lbHyiO  npOH3BOflHTe/lbHÖCTb 

RDH y n p a ß ilf ie M O H  CKOpOCTH

H e M H o rn e  CH CTeM bi m o >k h o  Taw x o p o iu o  n p M c n o c o ß n T b

A/151 HHTeHCM BHblX n p O M b llil/ ie H H b lX  UjnMC})OBd/1bHO-3dTOMHblX 

p a ß o T , k ö k  n H e B M a T M M e c K y io . K p b i/ ib n a T b ie  f lB M ra ie / iM , n p H M e -  

H n e M b ie  b M H C T p yM e H T ax cp u p M b i Am ac K o n n o , H a fle w H b t , 

K O M n aK TH b l H p 3 3 B H B ä K )T  CK O p O C Tb , O TBeM ähOLUyK) Hä3HäM eHHfO  

M H C TpyM eH Ta  a ö h h o p o  p a 3 M e p a . 3 t h  n p O H H b ie  H H C Tp yM eH Tb i 

H e  noAAdK>TC5« n e p e r p y 3 K ö M , H e K B a / in < £ n u ,n p o ß ä H H b ie  p a 6 o -  

H H e M o r y i  n o A b 3 0 B ä T b c s  h m h  6 e 3  n p e A B a p n r e / ib H o r o  o 6 y -  

MeHH«.

4 e ib ip e  o c h o b h m x  THna

M H C T p y M e H i fl/i5> o ö p a ö o T K H  K p y r o s  a o  2 0 0  m m  3äTOHKOH 
c  nonepeM H O H  n oß an eH .

ri/IOCKOLÜ/IHCpOBa/lbHblM  H H C Tp yM eH T f\I\% o 6 p ä 6 o T K M  K p y rO B  
c  y rn y S / ie H H b iM  i^ eH Tp o M , q a iu e o 6 p a 3 H b ix  LUAHCjDOBaAbHbix 
K p y rO B , npO BO /lO M H blX  LU,eTOK, O T p e 3 H b lX  flH CKO B bIX K p y rO B  
h lu / ih c |d o b a /ib h b ix  K p y rO B  a o  2 3 0  MM B f lH 3 M e T p e .

LLl/lH Cp08a/1bH biH  H nOJ1HpOBa/1b HblH H H CTp yM eH T A ^ *  LUAH- 
CpOBaHM * C f)H 6pO BblM H  A H CK3M H  AO  1 7 5  MM B A ^ a M e T p e j AA51 
nO /IM pO BdH H B LUepCT5IHblM H BO pCH CTbIM H  K O /lfiaK äM H  HAH FlO- 
n n p o B a / ib H b iM H  K p y ra M H .

f lp d B H A b H b lH  H H C Tp yM eH T A^5) o 6p a 60TKH T B e p flO C n / ia B H b lX  
6 y p O B  H BpaUJ,aK>LMHXC5) H anH /lb H H K O B .

T e x H H M e c K H e  o c o 6 e H H O c m

BbicoK aj) Bb ipa6oTKa, npHxoA*iM a5ic5i Ha eAHHHL^y B eca  

H H C T p y M e H T a , n o n n w a e T  y T O M A 5 ie M O C T b  o n e p a T O p a  h  n o ß b i -  

LuaeT n p O H 3 B O A H T e n b H O C T b  e r o  T p y A d .

5 e 3 0 n a C H 0 C T b  K O H C T p y K l J H M .  3 T O T  111 AHCpOBa A b 

HO-3 3TOH HblH H H C TpyM eH T  OTBCM deT CaM bIM  BbICO KHM  T p e 6 o -  

B3HH5IM  n p a B H A  6 e 3 o n a c H O C T H . P e ry A 5 r ro p  c k o p o c t h  x o p o iu o  

3aüJ,HLU,eH OT B03M 0> KH blX  nO Bpe> KAO HH H H 3 B H e . O T p e 3 H b lX

H CpOpM OBOHHblX A U C KO S (K p y r O B ) HMe(OTC51 o r p a A M T e A tH b ie  

LU,HTKH,

P e ry A 5 IT O p  CKOpÖCTM  n 0 3 B O A 5 ie T  C O Xp aH H Tb  CKO pO C Tb  

b  n p e A n n c a H H b ix  n p e A e / ia x ,  o ö e c n e H H B a e T  3 a iU M T y  K p y r a  

o t  n o B p e > «A eH H 5 i h  c o K p a u j ,a e T  n o T p e Ö A e H H e  B 0 3 A y x a  b o  B p e -

M 51 p a 6 oTb( BXOAOCTytO.

B o  B c e x  MOAO/15IX MMeK)TC5l B C TpO eH H b ie  B 0 3 A yu JH b ie  

cjDH/ibrpbi, y  6o/ibUJHHCTBa M O A e / ie n  e c T b  r a K w e  B C T p o eH H b ie  

SB TO M äTH H eCKH e M äC/ieHKH.

C n o K O H H a 5 i p a ö o T a  o n e p a T O p a  o 6 e c n e q n B a e T C 5 i  n o A U J H n H H -  

KdMH O IA H M H O TO  KäHCCTBa H 3Cf>CpeKTHBHblMH raCHTCA51MM 

B H 6 p a U ,H H .

T o M H O C T b  H 3 r O T O B / i e H H 5 l .  O c H O B H b ie  A ^ T d A M  B b l-  

n O A H e H b l H 3 C T 3 A H  C H C K A IO M H T e A b H O H  T O H H O C T b K ) p ä 3 M e p O B ;  

u ,h a h h a p  A e - i r a r e n « ,  H a n p H M e p ,  O T x o H H H r o B a n  c  A o n y c K O M  

B C e r o  3 — 5  m k m ,

y H H s e p c a n b H O C T b .  r ip H M e H e H n e  a in p O K o r o  p * A a  

A o n o n H H T e n b H b ix  n p n c n o c o Ö A e H H H  n o3B O A 5 ieT  H H C TpyM eH TaM  

3 t o h  c e p H H  oxB dTH Tb  n p a K T n q e c K H  B c e  so3 M O >K H b ie  e a p n a H -  

rb i u iA H c| }O B aA bH O '3aToqH b ix  p a S o T .

A c C O p T H M e H l n p O M b lL U A e H H O rO  o 6 o p y A O B a H H 5 1  C f)H p M b i 

A T A a c  K o p ik o  B K A io q a e T :  K O M n p e c c o p b i ,  n H e B M O H H C T p y M e H T b l ,  

K p a c K o p a c n b iA H T e A H ,  o Ö A y B O H H o e  o ö o p y A O B a H n e ,  cJj h t t h h t m .

f l p O A y K|4 * *  3 K c n o p T M p y e T C 5 i h  o 6 c A y > K H B a e T C 5 i 6 o A e e  q e M  

B 1 0 0  C T p a H ä X .

J I t l a s C o p c e

STOCKHOLM, SWEDEN

3 a n p o c b i  H a n p o c n e K T b i  m hx nonnn H a n p a s / i» T b  n o  a f l p e c y :  M o c K s a ,  K -3 1  K y 3 n e u « M M  w o  e r ,  1 2 . O  T f le n  n p o M b iiu / ie H H b ix  K a ia -  
J io r o a  mHTB CCCP ( T e n .  2 2 0 - 7 8 - 5 1 ) .  B / O  « B H e w io p r p e K / ia M a » .

r ip M o ß p e T e H M e  T O B a p o B  M H O C TpaH H o ro  n p o n 3 B O f lc T B a  o c y m e c T B / ia e r c f l  o p ra H M 3 a u n iiM M  Mepe3 M M H M C Te p c iB a , b  B e fleH H M  
K O TO p b lX  OHH H a x O flf lT C H .
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l^eHa 40  n o n . HHfleKC 70003

PACCHHTAHbl HA flOJirYK), BE3ynPEHHyio PABOTy H K TOMy JKE KPACHBbI
H o ß b i e  r p y 3 0 B b i e  a B T O M o ö n j i H  

3 a B O A a  S t a r — n e p ß e m j a  

n o j i b C K o r o  a B T O M O Ö H J i e c T p o e H H a

rp y 3 0 B b ie  aBTOMOÖHJiH S ta r  28 h S ta r  
29  rp yso n o jiieM H O C T b io  5 t  oßopyÄ O B aiib i
COOTBeTCTBeHHO ÄH3ejieM  H KapÖropaTOp- 
h h m  ÄBH raie .ie .M .

KaßMHbl —  HOBblX, OT.lliMHblX OT Iipe>K- 
HHX M O je -ie ii, KOHCTpyKUHH H 4)op\] —  xo- 
p o rn o  o ö o rp e ß a io T c a .

/Ion>KeponH aH  KJienanaH pa.\ia c n on ep e- 
qnHa.MH n3roTOBJieHa H3 n peccoB aH H oro  
jiHCTOBoro M e ia ji j ia .

C a d e M a  p y jieB O ro  ynpaBJieHHH c nepe- 
a a q e f i  b u h t— iuap iiK O ßaa ra flK a  o ß ecn em i- 
BaeT ^erKOCTb yn p a B -iem m , T p e ß y io m e ro  
n p m io w e im s ) H eß ojib u in x  chji.

LUapH H pH aa p y jie B a a  K o .ionK a  h o 3b o jih - 
eT  p e ry jia p o B a T b  n o,io>K eim e p y jreB o ro  k o - 
Jieca B 33BHCHMOCTH OT pOCTa BOÜHTejlfl.

T op M 0 3 a  C pa3*H M lIb IM H  KO.IOHKaMH H ' 
npH BoaoM  Ha bcb Ko.neca HMeiOT ß ap aß a - 
Hbl HHaMeTpOM 420 MM  H UIHpHHQH 100 MM.

K 0 HCTpyöU H H )T0 pM 0 3 ybIX' KO.TCWOK H .Q 'l- 
CTeMa hx ycTaHOBKH H3M6HeHbi a.na oß e- 
cneqeH H a ßq.ib iuoH  w ectKOCTH h yM enb ine- 
HHfl B03 MOJKHOCTH nOHBJieilHfl HeÄOnyCTH- 
M oro  3 a3 op a . ■«''

BbICOKOCKOpOCTHOH B03üyLIlHbIH KOM- 
n p e c c o p , oßc.TyatHBaioiuHH T op M 0 3 iiy io  c h - 
CTeviy, nepeH eceH  c  KopoßKH n ep ea a a  ^ a  ' 
Ä B H raT e^b  h npH BO jH Tca b a e ftcTB u e k .i h -
HOBHÜHblM peMHeM.

y  Ä B y x c T y n e H q a io ro  H acoca  Top.MosHofl 
CHCTeMbi ( o c h o b h o h  uHJiHHüp) T a H a eM iio ro  '■ 
THna x o a  nopw H H  ß o jm m e, qeni y  n p e a u -  
a y u w x  M oaeaeü .

B c e  3t o  n oB b im aeT  a o a ro B e q u o c T b  Top - 
M030B h n o3 ß o aa eT  yaJiHHHTb M ea<peryaH - 
pOBOMHblH n ep n oa .

P a3M epb i MeTaaaaqecKoro Ky30Ba c a e - 
peBHHHofl naaT(j)opM O H : 4 5 0 0 X 2 2 0 0  mm.
O h npHcnocoß.ien äjih TpaHcnopinpoBanHH 
rpy30B Ha CTaHaapTHbix noaaoHax, hto b 
3HaMHTe.ibHofi Mepe o ß a e rn a e T  n o rp y3 o q - 
HO-pa3rpy30M Hbie onepauHH.

B  npe>nm ix M o a e a a x  ycTaHaB.iHBajiCH 
aepeBBHHblH KV30B.

Ilo cTaB aa ioTC B  TaK )Ke cn eu na .ib nb ie  aß- 
t o m o Oh.th  Ha uiaccH aßTOM oßm m  S ta r  28, 
n a n p im e p  aBTO (j)yproH  N I  10 V A N .

A B T o ijjyp roH  S ta r  N  100 i ip e a n a 3HaqeH 
a a a  TpaH cn opT iipoB a iiH a  rpy30B , Tpe- 
fiy ro im ix  x op o u ie ft  3 amHTbi o t  nbum h 
a oa < a a . K o p n y c  (J )yprona, MOHTHpyeMbiü 
Ha in acc ii aBTO M oßiiaa S ta r  28 hjih

S ta r  29, n p e a c ra B a a e T  c o ß o ii Mera.T.Time- 
c x y io  paM Hyro KOHCTpyKum o, noK pb iTyio  
C H a p yw ii caoeM  H30Jimum h M eta .u m a e- 
CKHMH .TllCTaMH. B  3aBHCHMOCTH Ot BHAa 
TpaH cn op T H p yeM oro  TOBapa BHyipeHHsm  
CTopoHa K op n yca  \io>KeT n.\ieTb pa3,H M - 
Hyio o T a e a x y . IÜ H p oK iie  aB ep n  b Oo k o b u x  
CTeHKax h 3aaHHR aB ep b  o ß .ie rq a ioT  no- 
rp y3 K y  h B b irpy3K y K p yrm oraoap iiT H b ix  
rpy30B .

K a a u b m  aBTOMoßH.ib, n p ea a a ra eM b ifi o ß ie a H H e -  
HHeM PohMot, OT.THMaeTCH nOBbllUeHHOil npOHHOCTblO 
,n p a ccm ira n  Ha aa iiT e .ibH b iii cpoK  CJiywßbi b ca iib ix  
H eßaaronpH BTH bix y c jio B im x  S K cn ayaTam in .

3 « c n o p T e p :

BH euJH eToproB oe npeflnpM Si- 
TMe aBTOMOÖMBbHOM n p o -  
MblLU/ieHHOCTM
POL — MOT
Warszawa, Stalingradzka, 23, 
nO/lbUJA

3 a n p o c b i Ha npocneK Tbi h hx K om m  npocHM  H anpaB jm Tb n o  a ^ p e c y : M ocK B a ,
K -31 , K y 3HeuKiin m oct, 12. O t ä c j i  npoM bim jieuH bix  K a ra jio ro B  F F IH T B  C C C P  
(T en . 2 2 0 -7 8 -5 1 ). B/O  «B H em T op rp eK .n a M a »
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