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Bonpocbi opraHM3ai4MM Tpyfla Ha noTOHHbix jimhmsix 
b MexaHOo6pa6aTbiBaiOLfleM npon3BOflCTBe

B. M. MBAHEHKO, f. B. JIOBOB, B. f. CMYPOB
HHHTaB-ronpoM

B ABTOMOBHJIECTPOEHHH 3H aqH T ejibH bifl y u e A b H u ft  B ec  
3aHHMaeT M exaH H H ecK a a o 6 p a 6 o T K a ,  n osT O M y  coB epm eH C T B O - 

BaHHe opraH H 3aiiH H  T p y u a  p a ö o q n x ,  3aH H TH X Ha n o T o q H b ix  h  a B 
TOMaTHqecKHX AHHHHX, HBAHeTCH OÄHHM H3 peinaiO IU H X yCAOBHH 
noBbimeHHH n poH 3B O Ä H T eÄ bH ocT H  T p y A a .

B H a cT o a m e e  BpeM H  B o n p o c a M  opraH H 3 aiiH H  T p y A a  b  noT oqH O M  
npoH3BOÄCTBe yA eA neT C H  3H aqH T eA bH oe  BHHMaHne. IlpH M eH eH H e 
nOTOHHOH ({lOpMbl O pr3H H 3ailH H  np0H 3B 0Ä C T B 3 n03B O A H eT CO K pa- 
THTb UHKA 0 6 p a Ö 0 TKH A eT a A eÖ , yM eH bUIHTb 3a T p a T b I BpeM eH H  Ha 
M eiK onepauH O H H oe T p a H c n o p ra p o B a H H e , o ö e c n e q H T b  H en p ep b iB - 
HocTb x o A a  npoH 3B O A C T B eH H oro n p o u e c c a .

YCAOBHeM BbICOKOH 3(})(}>eKTHBH0CTH npOH 3BOÄCTB3 HBAHeTCH 
oß ecn eq eu H e M aK CH M aAbH oft CH H xpoH H 3auH H  p a ö o T b i  B ce ft  n o T o q -  
HOH AHHHH H BXOÄHIUHX B H ee paÖOHHX MeCT. f lp H  OTCyTCTBHH CHH- 
xpoHH3auHH HaÖAKJAaeTCH H e n o A H o e  H cn o A b 3 0 B a H u e  o ö o p y u o B a -  
HHH, HH3K3H 33HHTOCTb paÖ O qH X , B O TAeA bH blX CA yqaH X  C03AaiO T- 
ca  ß o A b m n e  M eiK on epa u H O H H bie  3 a A eA b i h 3 ä c a h h ,  H e p a u n o H a A b n o  
HcnoAb3yeTCH BpeM H  npoH 3B O A C T B eH H oro uH KAa h  A p y r a e  H e u o -  
CT3TKH. P a 3A H qaiO T  CHHXpOHH3aUHK> T e x H O A o rn q e cK y io  H O praH H - 
3aiiHOHHyio. n o A  T e x H O A o rn q e cK o ft  cH H x p o H H 3 a u n e ö  noHHMaeTCH 
corA acoß aH H e n poH 3B 0A H T eA bH ocT H  K a> K A oro CTaHKa h a h  r p y n n b i  
CTaHKOB c  3aA 3H H eM  n o  B b in y cK y  u e T a A e ft  Ha a h h h h .  T exH O A O - 
rHqecKan CH H xpoHH3auHH  o ö u q n o  AOCTHraeTCH 3 a  c q e T  m o a o p h h -  
33UHH A e ö c T B y io m e r o  o ö o p y u o B a H H H , npHMeHeHHH c t h h k o b  h o b o ü  
KOHCTpyKUHH, co ß p e M e H H b ix  MeTOAOB o ö p a ö o T K H , n p o r p e c c H B H o r o  
HHCTpyMeHTa h  o c h 3 c t k h ,  C K op ocT H b ix  peiKHM OB o 6 p a 6 o T K H  H T. n.

OpraHH3aUHOHHaH CHHXpOHH3aUHH o6yCAO BAH BaeTCH  paU H O H aA b- 
hoh p accT aH O B K ofi p a ö o q n x  b  noT O K e, npH M eHeHH eM  n e p e u o B b ix  
MeTOAOB h n pn eM O B  T p y A a , h o b u x  <j>opM oßcA yjK H B aH H H  p a 6 o q n x

M ecT  h  t . n . n PH coqeT aH H H  T exH O A orn qecK O H  h  opraH H 3auH O H H oii 
CHHXpOHH3aUHH MOJKHO OÖCCneqHTb H enpepblB H O C Tb npOH3BOÄCT- 
B eH H oro  n p o u e c c a  3 a  c q e T  T a K oft opraH H 3 au H H  p a 6 o q n x  M ecT , K o r -  
u a  BpeMH o ö p a ö o T K H  Ha KaiKAOM p a 6 o q e M  M e cT e  paBH O  h a h  K p a T - 
h o  p a c q e r a o M y  T a K e y  noT O K a.

y T B e p * A e H H H , HTO CHHXpOHH3aUHH nOTOKa AOCTHraeTCH B OC
HOBHOM 3 a  c q e T  T exH H qecK H x h  T exH O A orH qecK H x M eponpH H TH H , a 
OpraHH3aUHOHH3H CHHXpOHH33UHH OCyiUeCTBAHeTCH TOAbKO B C A y
qaH X , K o rA a  B ce  b o 3 m o j k h o c t h  T exH H qecK H x h  T exH O A orH qecK H x 
M eponpH H TH H  H C qepn aH bl, HBAHIOTCH H enpaB H A bH U M H , HÖO TOAbKO 
co q e T a H H e  T exH H qecK H x, T exH O A orH qecK H x h  opraH H 3auH O H H bix M e
ponpH H TH H  n 03 B 0A H eT  nO A yqH T b HaHÖOAblHyiO 3(}>cj>eKTHBH0CTb.

T a K  KaK AOCTHqb n oA H oft  cH H xpoH H 3auH H  b  n oT O K e npaK T H qecK H  
TpyA H O , 6 o A b iu o e  3H aqeH H e H M eeT coB M eiu eH H e  H e K O T o p u x  o n e p a -  
UHH CMejKHblX nOTOHHUX AHHHH, n03B0A H I0IU H X yBeAHHHTb 3 a -  
r p y 3 K y  o ö o p y u o B a H H H  h  y A y q u iH T b  H cn 0A b3 0B aH H e p a ß o q e r o  B p e 
MeHH.

H a n p H M e p , b  u e x e  u i a c c u  M n H C K o ro  a B T 0 3 3 B 0 A a  H a cM eiK H bix  
a h h h h x  o ö p a ö o T K H  caT eA A H T a AH i})(})epeH U H aA a 3 a A H e r o  M o cT a  h 
u iecT ep H H  n o A y o c n  coB M eiu eH U  o n e p a u H H  npoTHrH BaH H H  O T B ep
cTHH. Ha M o c k o b c k o m  a B T 0 3 3 B 0 A e  hm . J ln x a q e B a  Ha cM e>K H u x n o -  
t o h h u x  a h h h h x  M exaH H qecK O H  o ö p a ö o T K H  b h a o k  nepeK A ioqeH H H  
n e p e A a q  coB M eiu eH U  o n e p a u H H  n porarH B aH H H  A a n o K  b h a o k ,  a  T aK 
JKe (J>pe3epoBaHHH A a n oK .

B p e 3 y A b T a T e  H eoöxoA H M O C TH  CH H xpoH H3auHH  o n e p a u H H  b  n o -  
T oq H O -M accoB O M  npoH 3B O A CTB e B03H H K ai0T cneuH <}>HqecKH e o c o ß e n -  
h o c t h  pa3AeAeH H H  h  K o o n e p a u H H  T p y A a  p a 6 o q H X , 3 3 h h t u x  b  M e- 
x a H o o ö p a ö a T U B a io iu H X  u e x a x .  P a ccT a H O B K a  p a ß o q n x  b  noTO K e 
n p e u o n p e u e A n e T  pa3BH TH e n p o r p e c c H B H o ii  4)0PMbI K o o n e p a u H H  
T p y u a :  c o B M e u ie n n e  n p o tiie ccH H , M H o ro cT a H o q H o e  o ö c A y jK H B a n q e .
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2 AßTOM OÖHjibHan npoM uuijieH H O C Tb Jfe 3, 1972 r.

IlpH M 6H 6H H 6 MHOrOCTaHOHHOTO OÖCAyjXHBaHHH OÖyCAOBAHBaeTCH 
HajIHHHeM CBOÖOÄHOrO MaUIHHHO-aBTOMaTpf^eCKOrO BpeM eH H , KOTO- 
p o e  MOIXeT Ö blTb H C n 0A b30B aH 0 AAH OÖCAyjXHBaHHH Ä P yrH X  CT3H- 
k o b , BKJiKweHHbix b noTO K , n p n n eM  noTO K  b h o c h t  cy m ecT B eH H b ie  
H3MeHeHHH B O pr3HH 3aUH K) MHOTOCTaHOHHOrO OÖCAyjXHBaHHH: ÄJla 
o ö ca y jx H B a H H H  c t 3H kob na p a ö o n e M  M ecT e  H cn oa b 3 yx )T C H  n e p e p b i-  
b u  b  p a 6 o T e  o ö o p y a o B a H H H  b x a in a o M  T a x T e . Taxan B03M 0>xH 0CTb 
n o a B J ia e T c a  3 a  c n e T  T o r o ,  h t o  c t 3h x h  o Ö o p y a o ß a H b i  aB T O M aT nqe-
CKHM OCTaHOBOM.

Ilo T o a H U H  x a p a K T e p  n poH 3B o a c T B a  b  M ex a H o o 6 p a 6 a T b iB a io m H X  
u e x a x  n p e a o n p e a e a H e T  c o 3aaH H e ö p H ra aH U X  (JiopM T p y a a .  O ö b in - 
h o  ö p n r a a b i  c o c t o b t  H3 p a ö o n n x  p a 3AHHHHX c n e u n a a b H o c T e ft, p a -  
ö o T a io m H x  Ha o a h o m  h  to m  >xe o ö o p ya o B a H H H  n o  cM eHaM . K a x  
npaB H Jio, b T a x n e  ö p n r a a b i  B K jn oa aiO T ca eraHOHHHXH h H aaaanH X H . 
O a H a x o  b n o c a e a H e e  BpeMH Ha p n a e  3 a B 0Ä 0 B o r p a c a n  noHBHAHCb 
h a p y r n e  (j)opM bi x o a a e x T H B H o ro  o ö c a y jx n B a H H H , x o r a a  Ha y n a e r -  
x e  p a 6 o T a x )T  Ä ß e  ö p n r a a b i :  ö p n r a a a  CTaH onH nxoB h H a a a a n H x o B .

K  H a y a H o  oöocH O B aH H biM  npnH U H naM  n p o e x T H p o B a H H a  o p ra H H - 
33UHH T p yÄ O B U X  npOUeCCOB B nOTOaHOM npOH3BOÄCTBe OTHOCHTCH 
T a x jx e  p a u H O H a a b H a a  p a c c ia H O B x a  p a ö o n n x ,  op ra H H 3 a u H a  h x  T p y -  
a a  H a p a ö o n n x  M e c T a x  h  o ö c a y jx n B a H H e  s t h x  p a ö o n n x  M eer .

n p H  coBepuieH C T B O B aH H H  p accT aH O B X H  p a ö o n n x  b  n o r o x e  u e a e -  
c o o 6 p a 3 H o  npH M eHH Tb M e r o A  M H o ro B a p n a H T H o ro  p a c a e T a ,  n o3B O - 
a h k h u h h  o n p e a e a H T b  H a n ö o a e e  p a u n o H a a b H u n  B a p n a H T  p a c e r a -  
h o b x h  p a ö o n n x  Ha aHHHH h  ycTaH O B H Tb B 3 a H M ocB a 3 b  M e jx a y  p a -
6oaHMH MeCTaMH.

3 t o t  M eTO A Bxax>aaeT b  ceöa H e c xo a b x o  S Ta n o B . B H a a a a e  H 3 y - 
a a e T c a  c y m e c T B y x )m a a  o p ra H H 3 a u n a  T p y a a  h  a H a a H 3 H p y e Tc a  H o p - 
M a u iT y a H o ro  BpeM eHH Ha xa>XAOM paöoneM  M ecTe. JXaaee c  ueabK ) 
coBepuieH CTBO BaH H H  pa ccTaH O B X H  pa6oH H X  Ha aHHHH (n e p e p a c - 
np eaeaeH H H  o n e p a u n fl M e * a y  p a ö o n n M n  M e c ia M H ) h y a ym u e H ü H  
opraH H3au,H H  T p y a o B o r o  n p o u e c c a  aH aan3Hpyx>TCH  M e io a b i h  n p n e - 
Mbi T p y a a , p a ö o n a n  n o 3a , ocH am eH H e, n a a H H p o B x a , M a p m p y T b i o ö - 
c a y »H B a H H H  M H o ro c Ta H o a H H x o B , a T a x jx e  C H d e M a  o ö ca yjxn B a H H H  
p a ö o n n x  M ecT B c n o M o ra ie a b H U M H  pa ö o n n M H . H a M e ra B  M e p o n p n n - 
t h h  ii ycTaH O B H B  o ö b e x Tb i BH eapeiiH a, n p H C Ty n a iO T x  n p o e x ra p o - 
B3HHIO pa ccTaH O B X H  p a 6 o a H X  Ha nOTOHHOH aHHHH. n p H  3T0M H eo 6 - 
x o a h m o  H cx o a H Tb  H3 c a e a y x jiu H x  yc a o B H fi: BpeMH o 6 p a 6 o TX H  a e - 
Ta a H  Ha pa öon eM  M ecTe a o a jx H o  6 b iTb  pa B H o BpeMeHH T a x T a  n o - 
TOHHOH aH H H H  HaH M aXCHM aabHO npHÖAHJXaTbCH X H eM y H O TH O - 
iueHHe n p H B e a e H H o ro  (o TH e c e H H o ro  x  o ö p a ö o Tx e  o a h o h  a e T a a n ) 
BpeM eHH 33 H H T0CTH  p a ö o n e ro  Ha paöoneM  M ecTe x  npH BeaeH HO M y 
(o TH e ce H H O M y x  o ö p a ö o T x e  o a h o h  a e T a a n ) BpeMeHH u n x a a  a o a - 
3XHO ÖblTb paBH O  X03(}><j)HUHeHTy M aXCHM aabHO A OnyCTH M O H  3aH H - 
t o c t h  p a ö o n e ro  n a n  M aXCHM aabHO n p H Ö a n jxa Tb C H  x  HeM y.

M t o ö h  o n p e a e a H T b  pau.HOHaabHOCTb paccTaH O BX H  p a ö o n n x , 
u rryn H b ie  H op M u  BpeMeHH cpaBHHBaioTCH c  BpeM eHeM  T a x T a . B 
c a y n a e  H eBunoaH eH H H  o c h o b h h x  ycaoB H H  n poexT H p oB aH H a H eoö- 
x o a h m o  HaMeTHTb HOBbiö B a p n a H T . Ha x a * a o M  p a ö o n e M  M e e re  n o  
HOBOMy B a p n a H T y  paccTaH O BX H  a o a j x h u  6biT b o n p e a e a e H u  u iT y n - 
Hbie HOpMH BpeMeHH.

n p H  B u ö o p e  p a u ,H O H a a b H oro  B a p n a H T a  paccT aH O B X H  p a ö o n n x  Ha 
a h h h h  H eoöx oA H M O  yqH T U B a T b  0 p ra H H 3au H 0H H 0-T exH H n ecxH e, (J)H- 
3 H o a o ro -rH rH e H H q e cx H e , a c T e T H n e cx n e  h sx o H O M n n e cx H e  (J ia xT opb i.

PauH O H aabH biM  B apnaH TO M  c a e a y e T  c n n r a T b  t o t ,  n p n  x o t o p o m  
3 a T p a T M  BpeM eH H  Ha B b in oa H eH H e 3aaaH H O H  n p o rp a M M u  h 3a i p a -  
t h  c p e a c T B  H a n p o B e a e H n e  opraH H 3 au H O H H o-T ex H H qecxH X  M e p o -  
npHHTHH, CBH33HHbIX C B H eapeH H eM  HOBOH paCCT3HOBXH, Ö y a y T  
HaHMeHbHiHMH, a y ca oB H H  T p y a a  H a H Ö oa ee  öaaron p H H T H biM H .

n p H  n poexT H poßaH H H  T p y a a  Ha p a ö o iH X  M e c T a x  H eo6xoaH M O  
H cxoaH T b H3 T o ro , h t o  x a i x a o e  p a ö o a e e  M ecTo b  y c a o B H u x  noT oq- 
H O -M a ccoB o ro  n poH 3B o a c T B a  h B u c o x o r o  ypoBH H  cneu.H aaH 3au.HH 
a o a ix H O  p a c cM a T p H B a T b ca  He H H AH BH ayaabH o, a x a x  q a cT b  eaH H o- 
ro  n o T o q H o ro  T e x H o a o r n q e c x o r o  n p o u e c c a .

B M e cT e  c  TeM p a u n o H a a b H a a  opraH H 3auHH T p y a a  Ha x a * a o M  
p a 6 o q e M  M ecT e n p e a y c M a T p H B a e T  p e m e H n e  x o M n a e x c a  B o n p o c o B , 
cBH33HHbix c  npoexTH poB aH H eM  MeTOAOB h  npneM O B T p y a a ,  e n o - 
c o 6 o b  BbinoaH eH H a p a 6 o T b i, ocH am eH H eM  h  naaH H pO BXoft p a ö o u n x  
M ecT. M e T o a H  h  n p n e M u  T p y a a  a o a ix H b i, x a x  n p a B H a o , H cxoaH T b 
H3 H ayqH o oöocH O BaH H bix n pH H unnoB , c o 6 a io a e H H e  x o T o p b ix  n o - 
3B o a a e T  B un oaH H T b p a 6 o T y  p h tm h u h o , paBHOMepHO p a e n p e a e a a a  
y e n a n a  Ha B c e  r p y n n u  m h u iu  h  t .  a .

3 t h  npH H U H nu n p e a y cM a T p H B a io T  M H H H M aabH oe x o a n u e c T B o  
ABH ÄeH HH  n p n  BbinoaHeH H H  n p n e M a  p a ö o T b i ,  B b inoaH eH H e n pn eM O B  
p a 6 o T H  n o  b o 3m o > xh o cth  OAHOBpeMeHHO, o6 en M H  p y x a M H , a b h -  

aceHHH a o a i x H u  B b in o a H a T b ca  OAHOBpeMeHHO b a s y x  n p o T H B o n o -  
I o h c h h x  H an paB aeH H H x h  CH M M eTpnuHo n o  OTHomeHHK) x o c h  T e- 
Xa h  6 u T b  eerecT B eH H biM H , naaBHbiM H.

C n eu H cjjH xa paßoTU noTouHbix a h h h ö  npeataßaaeT onpeaeaeH- 
Hbie TpeöoßaHHa h x cnoco6aM BbinoaHeHHa npneMOB pa6oTH. B 
ycaoBHax noTOxa, rae paöoueMy no poay BbinoaHaeMofl pa6oTU

n p a x o a u T c a  nocTOHHHo nepeaB H raT bca  b  n p e a e a a x  p a ö o a e fl  30HH, 
pauHOHaabHofl p a 6 o u e fl no3oft  H BaaeTca n o 3 a  CToa.

n p n  p a ß o T e  c t o h  H e o ö x o a H M o  o ö p a iu a T b  o c o 6 o e  BHHMaHHe Ha 
H e y a o 6 H b ie  n o 3 b i p a ß o u e r o  (u a c T b ie  H a x a o H H  h t .  a  ) ,  B 03H H xax)- 
iu n e  B ca e a cT B H e  OTcyTCTBHa c t o a h x o b ,  c i e a a a jK e f t ,  cn e u H a a b H o fl  
T a p w  H t .  a -

H c c a e a o B a H H a , n p o ß e a e H H b ie  T e x H o a o ra M H  r o p b x o B e x o r o  aBTO- 
3 a B o a a  Ha o n e p a u H H  o 6 p a 6 o T X H  My<j)T h  C T y n n u b : Ha npoT aiX H O M  
C T aH xe, n o x a 3 a a n ,  h t o  CTaHOHHHxy b  T eq eH n e  CMeHbi n p a x o a n a o e b  
H a r n ö a T b c a  o x o a o  600 p a 3 , n oa H H M a a  c  n o a a  T n s c e a u e  3aroTO B XH . 
B p e 3 y a b T a T e  ycT aiiO B X H  c n e u a a a b H o r o  x o H B e ü e p a  y c r p a H e u b i  
yTO M H T eabH bie a e ftcT B H a  p a ö o q e r o .

H a 6 o p  c p e a c T B  o p ro cH a cT X H  a o a a c e H  ö b iT b  MHHHMaabHbiM. Ha 
p a ß o q H X  M e cT a x , r a e  n p H M eH a eT ca  3 H a q H T ea b H oe  x o a h h c c t b o  h h - 
cT p yM eH T a , p e x o M e H a y e T c a  ycT aH aB A H B aT b m xa<j)bi, HHCTpyMeHTbi 
b  x o T o p u x  a o a ix H b i  6 u T b  p a c n o a o J x e H b i  b  on p e a e a e H H O M  n o p a a x e  
h  ö b iT b  b  n o a e  b h a h m o c t h .  F IpH M epoM  p a u n o H a a b H o ft  xoH C T pyxuH H  
M o ry T  c a y ix H T b  H H C T pyM eH T aabH ue r n x a ^ b i ,  p a 3 p a 6 o T a H H H e  b 
H H H T a B T o n p o M e ,  B H eapeH H bie Ha M o c x o b c x o m  a B T 0 3 a ß o a e  
hm . J ln x a q e B a  h  A ß T 0 3 a B o a e  hm . J le H H H c x o ro  x o M c o M o a a .  P a 6 o -  
HHe M e e r a  b  noTOHHOM n p o H 3 B o a c T B e  a o a ix H U  o c H a iu a T b c a  e p e a -  
cTBaM H CH rH aaH 3auH H  h  c b h 3 h  a a h  B U 3 0 B a  x  p a ß o H e M y  M ecT y  
p a ö o T H H x o B  n o  o ß ca y ix H B a H H io , H e o ö x o a H M o  T a x * e  n p e a y c M a T p n -  
B aTb HaaHHHe c p e a c T B  h  n p ea M eT O B  a a a  y ö o p x n  o ö o p y a o B a H u a ,  
n p n c n o c o ö a e H H H , ocH a cT X H .

n p n  pauHOHaabHofl naaHHpoßxe p aöoqn x  MecT HeoöxoaHMo 
CTpeMHTbca x  ee  THnH3auHH, h t o  no3BoaHT ueaecooöpa3H o h c -  
noab30B3Tb np0H3B0ACTBeHHyx) naom aab , oöecneqHTb xoM naxraoe 

1 pa3MemeHHe saeM em oB  ocHaiueHHa p a öon ero  MecTa. PexoMeH- 
ayeT ca n p n  s t o m  Hcnoab30BaTb THnoBbie npoexTbi opraHH3auHH 
paöoHHX Meer eraHOHHHXOB na ynacTxax MexaHHHecxoü oöp aöoT - 
x h  noTOHHo-MaccoBoro npoH3BoacTBa, pa3paöoTaHHbie 3anopo>x- 
CXHM npOeXTHO-XOHCTpyXTOpCXHM TeXHOAOrHHeCXHM HHCTHTyTOM 
AAH npeanpHHTHH aBTOMOÖHAbHOH npOMUIUAeHHOCTH.

IlpoexTHpoBaTb naaHnpoBxy oöopyaoßaHHH pexoM eHayeTca b 
Aßa 3Tana. H a nepBOM 3Tane pa3paöaTbiBai0TCH pa3aHHHwe Bapn- 
aHTH naaHHpoBox oöopyaoBaHHH, a Ha BTopoM BbiönpaeTCH Han- 
öoa e e  pauHonaabHbiH BapnaHT. C aeayeT  yHHTbiBaTb HaHMeHbiune 
nepexoabi o t  CTaHxa x  eraHxy, s x o h o m h k i  npoH3BOACTBeHHbix nao- 
m aaefi.

E c a h  e cTb  A Ba B a p n a H Ta  h a h  öo aee, H3 x o T o p u x  B b iö p a Tb  p a - 
UHOHaabHbift HeB03M0>XH0 ö*e3 oöbiH HO ro p a cn e Ta , t o  H eoöxoaH M o 
Ha B Topo M  3 Ta n e  c  n o M o m b x i CHCTeMbi M H x p o sa e M e H TH u x  H opM a- 
THBOB aH aaH 3H pO BaTb BeaHHHHy 3 a T p a T  BpeM eHH, CBH3aH HH X c  oö - 
cayatHBaH HeM  o ö o p ya o ß a H H H  Ha a u h h o m  paöoneM  M ecTe. ü p n  b w - 
ö o p e  p a uH O H a ab H o ö na aH H poB X H , x p o M e  3 a T p a T  BpeM eHH, CBH3aH- 
HblX C OÖCayjKHBaHHeM  CTaHXOB, H eo ö xo a H M o  y H H TU B a Tb  pa3A H - 
HHe b  BeaHHHHe n p o c ra e B  o ö o p y a o ß a H H H , CTeneH b yTO M an eM ocTH  
p a ö o n e ro , pa3AHHHH b  c a H H Ta p H O -rH rn e H H H e c xH x yc a o B H a x , a o - 
CTH ixeH He M H H H M aabH oro x o a H n e cTB a  nepeceqenH H  Tp a H c n o p TH b ix  
n y T e ö , P 3 3 a h h h h  b  y a o ö c T B e  npoBeaeH H H  npo4>H aaxTH H ecxoro 
ocM O Tp a h  peM O HTa o ö o p y a o ß a H H H  h  a p .

OaHHM H3 OCHOBHblX TpeÖ0B3HHH npH npOeXTHpOB3HHH paUHO- 
H aabH oro M apm pyT a oöcay>XHBaHHH h b a h k i t c h  MHHHMaabHbie 3a- 
TpaTbi BpeMeHH Ha o ö p a ö o T x y  a e T a a n .

n p H  B b iö o p e  p a u H O H a a b H o ro  M a p m p y T a  oöca y iX H B a H H H  H e o ö 
x o a H M o  aH aa H 3 H p oB a T b  BpeM H , 3 a T p a n H B a e M o e  p a ö o q H M  H a o ö c a y -  
jxH B aH H e CTaHXOB b  TeneH H e u n x a a ;  BpeM H  n p o c T o e B  c t 3 h x o b  3a 
n e p n o a  o ö p a ö o T K H  o a h o h  a e T a a n  n p n  p a 3 a n H H u x  B a p n a H T a x  o ö -  
cay ixH B aH H H ; e re n e H b  yTOM aneM OCTH p a ö o n e r o .

r i o c a e  o n p e a e a e H H H  B 03M 0>X H bix B apnaH T O B  oöcayjX H B aH H H  
CTaHXOB (M a p m p y T a  p a ö o n e r o )  b  T en eH n e  u n x a a  aH aaH 3npyeT C H  
x o M n a e x c  a sn a ce H n H  p a ö o n e r o ,  H3MepHiOTCH paccTOH HH H  n e p e x o -  
A o b  p a ö o n e r o  h n e p e M e iu e H n n  a e T a a e n ,  a  3aT eM  n o  T a ö a n u a M  m h - 
x p o sa e M e H T H b ix  H opM aTH BOB p a ccn H T b iB a e T ca  BpeM H , 3 a T p a n H B a e- 
M oe  M H orocTaH onH H X O M  Ha o ö c a y jx H B a H n e  c t 3 h x o b  a a H H o r o  p a ö o 
n e r o  M ecT a .

FIpaB H abH aH  opraH H 3 au H H  p a ö o n n x  M ecT  b  y ca oB H H X  noTOHHO- 
r o  n p o n 3 B o a c T B a  n p e a n o a a r a e T  ö e c n e p e ö o Ü H o e  C H aöixeH H e h  o ö - 
ca y n cH B a H n e  p a ö o n n x  M ecT  BceM  H e o ö x o a n M b iM  —  c u p b e M , M aTe- 
p n a a a M H  h n o a y ^ a ö p n x a T a M H , n cn p a B H biM  o ö o p y a o ß a H n e M ,  h h - 
CTpyM eHTOM  h  B cn oM ora T ea b H b iM H  M a T ep n a a a M H .

npn npoexTHpoßaHHH CHCTeMbi oöcayjXHBaHHH M o r y T  Ö biTb h c- 
noab30BaHbi pexoMeHaauHH, npHBeaeHHbie b Taöanue.

B ca e a cT B H e  p a cn o a o a ce H H H  p a ö o n n x  M ecT  n o  x o a y  T e x H o a o r ii-  
n e e x o r o  n p o u e c c a  co 3 a a io T C H  H e o ö x o a n M b ie  y ca oB H H  x n p n M eu e - 
h h k )  M exaH H 3 H p oB aH H oro  M e ix o n e p a u H O H H o ro  T p a H c n o p T a  (p a 3 -  
a n n H b ix  n o a s e c H b ix ,  H a n o a b H b ix  x o H B e n e p o B , p o a b r a n o B  n  t .  n .).  
H a n p n M e p , 3a cn e T  npnM eH eH HH  n o a B e c H o r o  x o H B e fle p a  Ha M exa- 
H n n e cx o M  y n a c T x e  o ö p a ö o T X H  n o a y o e n  aBTOMOÖHAH 3H JI-130  n p o - 
H 3 B 0 a n ie a b H 0 C T b  T p y a a  n o ß b ic n a a c b  Ha 2,5% .
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«fcyHKUHH CHCTeMa oGcjiyxcHBaHHfl HcnOAHHTeAb

flpOHSBOACTBeilHO-tlOArOTOBHTeJIbHafl 
(KOMiuieKTOBaiiHe 3aroTO BO K , MaiepHaJtOB, 

noAycJiaöpHKaTOB, AeTaAefi h  t .  a . )  
TpawcnopTHafl (n o rp y a o H H O -p a a rp y a o M n a ji, 

cKJiaacKaa)

H aaanoHHafl

HtiCTpyueH TajibHafl

M ew peM OHTH üfl

K oH T poabH aa

XoaaficTBeHHO-ÖbiTOBafl

D  COOTBeTCTBHH C KOMliaeKCHOH TeXHOJIOrHeft H npOH3BOACT- 
BeHHO-ÄHcnem epcKHM H rpa<t>HKaMH

1. AocTaBtca npeAMeTOB T pyA a u a  nepBbie o n e p a u im  noTOM-
HblX aHHHH

2 . BbIB03 rOTOBOH npOAyKUHH
3 .  M exconepauH O H H oe TpaH cnopTH poBaaH e AeTaxen b  o iy q a a x  

n ep ep bißa  TexHOAorHMecKoro n p o u e c c a  TepMHnecKHUH o n e p a -  
uHflm h  (p a ö o T a  n o  a s h h o A <J)yHKUHH BbinoAHfleTCs corxacH O  
r p a ^ H K a M )

1. H a^aAK a h o b o t o  h  caohch oto  TexHO/iorHM ecKoro o ö o p y a o -  
BaHHA, BbiuieAuiero H3 KanHTaAbHoro peM OHTa, n o  rp a^H K aM  
HaaaAKH h  n y cK a  oöopyAOBaHHH b npoHSBOACTBO

2 . H aA aAK a TexHOAorHHecKoro oöopyAO BanH fl b n p o u e c c e  e ro  
9KcriAyaTauHH Ha ocHOBe rpa^H K O B  npHHyAHTeAbHoft saM eH U  
HHCTpyMeHTOB H HaCTHMHO nO M epe B03HHKH0BeHHfl nOAOMOK

O oecnen eH H e paÖOHHx M eer HHCTpyMeHTOM, n p n c n o c o ö A e -  
h h a m h , a  T a x w e  peMOHT TexHOAOTHqecKoft o c h 3Ctk h

OpraHH3aUHfl CHCTeM npHHVAHTeAbHOH (aKTHBHOH) SäMeHbl 
HHCTpyMeHTa h  nAaHO BO -npeaynpeAHTeAbHoro peMOHTa TexHO- 
AornnecKOH ocnacT K H , op raH H sauH A uenTpaAHSOBaHHOft 3 a -  
TOHKH

M excpeuO H T H oe oÖCAyxcHBaHHe T exH O A on m ecK oro o ö o p y A O -  
BaHHA corAacHO CHCTeMbl nAaHOBO*npeAynpeAHTeAbHoro p e 
MOHTa:

a ) HaÖAioAeHHe a a  p a ö o io f i  oöopyAO BaH H a} 
ö )  np0H 3B0ACTB0 OCMOTpOB H MeAKHX peUOHTOBJ 
B) BbinOAHeHHeM aBapHHHblX peMOHTOB

MexeonepaUHOHHUft KOHTpOAb AeTaAÖH H KOHTpOAb rOTOBOfi 
npOAyKUHH c  npHMeHeHHeM m c t o a o b  craTHCTHqecKoro k o h t p o a a

n p o ß e p K a  H3MepHTeAeft B cex b h a o b  h  t h h o b  n o  KaAeHAapHUM  
rpaqiH KaM  oTAeAa TexHHHecKoro k o h t p o a a

y o o p K a  paöoM H x MecT
y ö O p K a  CTpyXCKH H OTXOAOB np0H3B0ACTBa OT paÖOHHX M ecT, 

npoAeTOB h  npoxoAO B

PaÖOMHe-KOMnAeKTOBlUHKH

BoAHTeAH aBTonorpyaHHKOB, a  TaKxce n o A -  
c o ö n b ie  p a ö o m ie  (rpy3M HKH) b  C Ayqaax o ö p a 
öoTKH Ha AHHHAX KpynH O raöapH TH bix AeTaAefi 
(ÖAOK UHAHHApOB, K a p T e p , KOAeHMaTblft BaA 
H T. A .)

M a c T e p a  h  HaAaAHHKH c c k u h h  (Ö io p o )  H a- 
AaAKH

HaAaAHHKH OÖOpyAOBaHHfl npOH3BOACTBeH- 
h u x  yqacTKOB

PaÖOMHe pa3AaT0MH0-HHCTpyM eHTaAbH0fl 
KAaAOBOH

3aT0MHHKH H CAeCapH-HHCTpyMeHTaAblUHKH 
3aT 0H H 0r0 OTAeAeHHfl

JlejKypHbie CAeCapH-peMOHTHHKH H 9AeKTpO- 
MOHTepbl-peMOHTHHKH

K oH T p o A ep u  OTAeAa O T K

KOHTpOAepbl OTAeAa O T K  HSMepHTeAbHOft 
KAaAOBOÄ

CTaHOHHHKH
P a ö o H H e -y ö o p m H K H

CoßpeMeHHoe n oT oqH O -M accoB oe npoH3BOACTBo, H apH ay c  h c - 
nojib30BaHHeM cn eim a jib H b ix  aBTOMaTOB h noAyaBTOMaTOB, x a p a x -  
TeproyeTCH npHMeHeHHeM B ce ö o A b in e r o  xoAH qecTBa aBTOMa-nwe- 
CKHX AHHHÖ.

ABT0MaTH3au.HH noTOHHoro npoH3BOACTBa BU3biBaeT ra y ö o K n e  
KaqecTBeHHbie H3MeH6HHH b TpyA e p a ö o q n x .

Pe3Ko B 03pacTaeT  o ö ie M  H aA aA oqH ux h A p y rn x  p a ö o T  n o  T ex- 
HHnecKOMy oöcAyjKHBaHHX) aBTOM aTHqecxnx a h h h h . IJeHTpaAbHoft 
4>HrypOH aBT0MaTH3Hp0B3HH0r0 npOH3BOACTBa CT3H0BHTCH HaA3A" 
HHK.

B 0ÖH3aHH0CTH HaAaAHHKa aBTOMaTHHecKHX a h h h h  b x o ä h t :  CMe- 
Ha HHCTpyMeHTa H ÄOnOAHHTeAbHaH HaAaAKa OÖOpyAOBaHHH, Ha- 
ÖAiOÄeHHe 3a p a ö o T o ft  oöopyAOBaHHH h OTAeAbHux ch c tc m  aBTO- 
MaTHqecKHx a h h h h , KOHTpoAb 3a  o ö p a ö o T x o f i  AeTaAefi Ha a h h h h  
h yqacTHe b  CAaqe t o t o b o h  npoAyxu,HH, pyKOBOACTBo p a ö o T o ft  o n e - 
paTopoB Ha BBepeHHOM eM y y q a cT x e  (nO TOxe) a h h h h .

H anöoA ee npneM AeM ofi IjiopM oß oöcAy>KHBaHHH aBTOMaTHaecKHx 
AHHHH HHCTpyMeHTOM HBAHeTCH npHHyAHTeAbHaH (aKTHBH3H) CH
CTeMa 3aMeHbi HHCTpyMeHTa, KO Topaa n p eA n oA a ra eT  CMeHy HH
CTpyMeHTa n o  rpaijiHKaM, no3BOAHioiuHM oöecn eqH T b  CTaÖHAbHOCTb 
pa3MepoB n p n  o ö p a ö o T x e  AeTaA efi, onraM aA bH oe BpeMH n p o cT o n  
AHHHH H3-3a CMeHbl HHCTpyMeHTa, MHHHMaAbHOe OTKAOHCHHe (J)aK- 
THqecKoro p a cx o A a  HHCTpyMeHTa o t  H opM araB H oro.

TpaijiHKH CMeHH HHCTpyMeHTa perAaM eH TH pyioT p a ö o T y  a h h h ö , 
nosTOMy b  h h x  AOAjKeH 6biTb yKa3aH nepHOA CMeHu HHCTpyMeHTa 
H KOAHnecTBo (r p y n n a )  OAHOBpeMeHHO CMeHHeMoro HHCTpyMeHTa, 
rax Kax o t  s t h x  n ox a3 a T eA efi 3 3 b h c h t  BpeMH perAaM eHTHpoßaH- 
Horo n p ocT on  x a K A o ft  aB T O M araneexofi ah h h h  h 3aHHT0CTb Ha-
A3AHHXOB.

T ax, b  rpa<j)H xax CMeHbi HHCTpyMeHTa Ha aBTOMaTHqecxoft a h 
hhh n o  o ö p a ö o T x e  n o B op oT H oro  x y A a x a  aBTOMOÖHAH 3HJ1-I30 
npeAycMOTpeHo, h t o  öoAbuiHHCTBo p e ix y m e r o  HHCTpyMeHTa 3aM e- 
HaeTCH b  xoH u e CMeHbi, Ö A aroA apn  qeM y a h h h h  noAroTOBAHeTcn x  
paooTe b n ocA eA y iom eft cMeHe.

Ha.naAHHX AOAJxeH cAeAHTb 3 a  nonoAHeHHeM HHCTpyMeHTa h 
pacxAaAbiBaTb e r o  n o  nqefixaM  HHerpyM eH TaAbH oro iuxacjja. TIo ä - 
roTaBAHBan HHCTpyMeHT x  3aM eHe, pacxA aAH B aH  e r o  n o  aqefixaM  
Uixa(j)a, HaAaAHHX ÄOAJXCH npOBOAHTb BH3yaAbHHÖ XOHTpOAb p e - 
jxym ero  h B cnoM oraT eA bH oro HHCTpyMeHTa. B  C Ayqae oÖ H ap yjxe - 
HHH Ae<j)eXTOB HaAaAHHX OÖH3aH HeMeAAeHHO COOÖmHTb OÖ 3T0M 
b HHCTpyMeHTaAbHo-pa3AaToqHyio xAaAOByx).

B  pe3yAbTaTe npHMeHeHHH T axofi opraHH3au,HH npneM a HHCTpy
MeHTa Ha ah h h h  TopM 03H bix öapaöaH O B  b u e x e  rnaccH ÄBT03aB0Aa 
HM. JleHHHCXOTO XOMCOMOAa 6 HAH HCXAKJqeHH CAyqaH nOA3HH Ha 
AHHHIO HHCTpyMeHTa nAOXOTO XaqeCTBa, qTO Ä3AO B03M05XH0CTb 
COXpaTHTb BpeMH npOCTOeB AHHHH Ha 1 ,5 % . 3HaqHTeAbHaH qacT b  
p a öoqero  BpeMeHH H aA aA qnxa co n p n jx e H a  c  BunoAneH neM  c a o * -

h h x  h  npoAOAJKHTeAbHux p a ö o T  n o  p ery A H p oß x e  h a h  H acT pofixe  
HHCTpyMeHTa BHe CTaHxa.

C ueAbK) coxpam eH H H  n p ocT oeB  a h h h h  H3-3a CMeHbi HHCTpyMeH
Ta HeoöxoÄHM O CHaÖJxaTb xa jK A yio  eAHHHuy oöopyAOBaHHH AßyMH 
xoM nAexTaM H B cnoM oraT eA bH oro HHCTpyMeHTa. 3 t o  co3 A a eT  ycAO- 
BHe a a h  npeAßapH TeAbH ofi noAroTOBXH HHCTpyMeHTa x  e r o  3aMeHe 
(p ery A H p oB xy  HHCTpyMeHTa BHe CTaHxa, He ÄOJXHAancb ocTaHOBXH 
a h h h h ) .

T a x o fi  nopHAOX noAroTOBXH HHCTpyMeHTa x e r o  3aMeHe ycTaHOB- 
AeH Ha aBTOMaTHqecxHx y q a cT x a x  n e p ß o r o  M e x a H o -cö o p o q H o ro  
x o p n y c a  M o c x o b c x o t o  3aBOAa hm. J lH x a qeß a , h t o  ä h a o  b o 3 m o * -  
HOCTb nOBbICHTb npOH3BOÄHTeAbHOCTb AHHHÖ npHMepHO Ha
1 , 5 - 2 % .

SxcnA yaT auH H  b b t o m  aT H qecxnx a h h h h  T p eöyeT  nocT oaH H oro  
HaÖAHDAeHHH 3a HX paÖOTOH H HBAHeTCH OAHOft H3 TAaBHblX OÖH- 
3aHH0CTeft H aAaA qnxa.

HencnpaBHOCTH onpeA eA H ioTcn BHeuiHHM o c m o tp o m , n p oB ep xo ft 
xaqecT B a  o ö p a ö a r a B a e M b ix  A eTaAefi h  t .  ä - I lp n  s to m  M eAxne n e - 
HcnpaBHOCTH (3 a T H * x a  ö o a t o b ,  HcnpaBAeHHe T p y ö o x  noABOAa 
3MyAbCHH h t .  A-) ycTpaHHioTCH HaAaAqHXOM, a n o  TeM H encnpaB - 
h o c th m , rA e Hy>KHo yqacTH e CAecapefi-peMOHTHHxoB, AeAaeTCH b h -  
30B COOTBeT.CTByK)IAHX peMOHTHblX CAyjXÖ.

OnpeAeAeH H e HencnpaBHOCTefi b  p a ö o T e  oöopyAOBaHHH h chctcm  
aBTOMaTHqecxnx a h h h ö  nyTeM x o h t p o a h  xaqecT B a  A eTaAefi HB
AHeTCH BajXHblM MeTOÄOM OUeHXH HaAejXHOCTH paÖOTbl aBTOMaTH- 
qecxH X a h h h ö . H a n ö o A e e  nporpeccH B H ofi <j>opMoft x o h t p o a h , c o o t - 
BeTCTByXimeft aBTOM3TH3HpOBaHHOMy e n o e o ö y  npOH3BOACTBa, HB
AHeTCH CTaTHCTHqeCXHÖ XOHTpOAb, XOTOpblH I103B0AHeT HaAaÄHH- 
xaM  He TOAbxo onpeAeAH Tb xaqecTB O  oöp a öoT X H  A eTaAefi, ho  h 
CBOeBpeMeHHO BbIHBAHTb nOTpeÖHOCTb B AOnOAHHTeAbHOÖ H aAaAxe 
oöopyAOBaHHH.

B  HacTOHmee BpeMH Ha aBTOMaTHqecxofi ah h h h  n o  o ö p a ö o T x e  
n oB op oT H oro  x y a a x a  b b t o m o ö h a h  3 H J I -1 3 0  npHMeHHeTCH c th th -
CTHqeCXHH XOH TpO Ab, BHeApeHHe XOTOpOTO n 0 3B 0 A H A 0 nO B UC H Tb 
xa qe cTB O  o ö p a ö o TX H  A eTaAefi h cHH 3HTb ö p a x  Ha 1 5 % .

O ö b e M  p a ö o T u  H aAaA qnxa h  CAOÄHOCTb ee Ha aBTO M araqecxH x 
AHHHHX C03AaK)T HeOÖXOÄHMOCTb yqaCTHH B OÖCAyjXHBaHHH (s x c -  
nAyaTauHH) a h h h h  p a ö o q n x -o n e p a T o p o B . B  3 3 b h ch m o cth  o t  x a -  
p a xT ep a  B unoA H neM ofi paÖOTbl Ha x p y n n u x  h b tom a T H q ecx n x  a h 
h h h x  o n e p a T o p u  p a 3 A e a h k jtch  n o  cneunaA bH ocTH M : 
o n e p a r o p u ,  ocymecTBAHKJm ne 3 a r p y 3 x y  aBTOM aTHqecxnx a h h h ö ; 
o n e p a T o p u , ocymecTBAHKJinHe HaÖAK>AeHne 3a p a ö o T o fi  c h c tc m  h 
oöopyAOBaHHeM  aBTOMaTHqecxnx a h h h ö .

OpraHH3au,HH TpyAa onepaTopoB no 3arpy3xe aBTOMaTHqecxnx 
a h h h h  3aroTOBxaMH oxa3biBaeT öoAbinoe BAHHHHe Ha öecnepeöofi- 
HOCTb ee paÖOTbl. IIosTOMy paöoTa onepaTopa no 3arpy3xe a h h h h  
3aroTOBxaMH AOAixiia onpeAeAHTbca xax ycAOBHHMH (TH*ecTbK3,
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paccTO H H H SM  n ep eM em eH H a  3aroT O B O K  h  t . a . ) ,  T a n  h  p e ra a M e H - 
T a u H eii T p y A a , K o r o p a a  A o a iK H a  6 b iT b  C0H 3M epH M a c  TaKTOM a h - 
HHH.

n p H  M a jio ft  3aHaTOCTH o n e p a T o p a  3 a r p y 3 K o ft  a h h h h  c a e A y e T  p e -  
rn aT b  B o n p o c  o coB M em eH H H  e r o  (jiyHKHHft c H aöaroA eH H eM  3 a  p a -  
ö o t o h  K O H K peT H oro y a a c T K a  (n o T O K a ) a h h h h .

H e n o cp e A C T B e H H o e , T e K y m e e  o ö ca y iK H B a H H e  ( s K c n a y a T a m i f l )  
CAOJKHblX aB TO M aTH qecK H x JIHHHH C ÖOAbUIHM KOJIHqeCTBOM BCTpO- 
e H H o ro  oöop y Ä O B a H H H , H ap H A y c  H ajiaÄHHKaMH, o cy m e cT B J ia iO T  h 
o n e p a T o p u  aB TO M aTH qecK H x jih h h h , K O T o p u e  H aöaiO Ä aiO T  3 a  p a ö o -  
t o h  CHCTeM h  o öop yA O B a H H H  aB TO M aTH qecK H x jih h h h  h  o c y m e c T -  
BJieHHeM p a 3 H o r o  p o a a  p a ö o T  n o  o 6 c j iy » H B a H H io  jih h h h  (3 a jiH B - 
K a aM yjibCH H  b  o x jia Ä H T e jib H y io  CHCTeMy, n o M o n ib  H a a a A q H K y b  
CMeH e H H CTpyM eH Ta h  t . ä .)  •

B  33BHCHM0CTH OT KOHCTpyKTHBHblX OCOÖeHHOCTeft aB T 0M 3T H qe- 
CKHX JIHHHH peKOM eH AyeTCH  npHM eHH Tb Ä B e (jlOpM bl OÖCJiyjKHBa- 
H Ha: H H Ä H B H Ä yajibH yio h ö p H ra A H y io . H H Ä H B H Ä yajibH aa (JiopM a 
n p H M eH a eT ca  n p n  oöca y iK H B a H H H  aB TO M aTH qecK H x jih h h h  c  M ajibiM  
KOJIHqeCTBOM BCTpOeHHC'10  oöop yÄ O B a H H H . K  T3KHM ÄHHHHM OTHO- 
c h t c h , H a n p n M e p , aB TO M aTH qecK H e jih h h h  n o  o ö p a ö o T K e  A e T a a e ft

r a n a  n p o c T b ix  B a a o B , K o a e n  h  n p . O h h  h b ä h io t c h  H aA eacH biM ii b 
p a ö o T e ,  a  h x  3 a r p y 3 K a  He T p y Ä oeM K a . T a n n e  ä h h h h  o ö c a y * H B a -  
io t c h , KaK npaB H Jio, o ä h h m  n aaaA qH K O M , ä ä h  öoaee c ä o j k h m x  aB
TO M aTH qecKH x aHHHfl p eK O M eH Ä yeT ca  c o 3 Ä a B a T b  C K B 03H u e ö p n r a -  
ä u , c o c T o a m n e  H3 H aaaA qH K O B h  o n e p a r o p o B  c o  C T porn M  3aK pe- 
n a eH n eM  qaeH O B  ö p n r a Ä b i  3 a  o n p e a e a e iiH b iM  yqacT K O M  (noTOKOM ) 
aHHHH. Oömee p y K O B o a cT B o  ö p n r a A o f i  o c y m e c T B a a e T c a  M acT epoM  
npoH 3B 0A C T B eH H oro y q a cT K a .

r i p n  oöcay jK H B aH H H  K p y n H b ix  h  o c o ö o  c a o ik h h x  aBTOMaTH qe- 
c k h x  ä h h h h  p eK O M eH Ä yeT ca  H a3 H a q a T b  ö p n r a A H p a  b  n o M o n m  M ac- 
T e p y  y q a cT K a  H3 q a c a a  H a n ö o a e e  K B aam jiH H H poB aH H u x h  onbiTH bix 
H aaaA qH K O B.

H a n p n M e p , Ha aB TO M aTH qecK oft a h h h h  no o ö p a ö o T K e  Ö a o K a  h h - 
aH H A poB  aB T O M O ön aa 3 H J I -1 3 0 ,  c o c T o a m e ö  H3 1 0 7  eaHHHH o ö o -  
pyA O B aH H a H3 q n c a a  H aaaA qH K O B  B H a e a e H  ö o a e e  K B aam jiH H H po- 
BaHH bin h  onbiT H bifi H aaaA qH K , n o M o ra io m H H  H aaaaq H K aM  aBTOMa- 
THqecKHX aHHHfi b  3 aM eH e HHCTpyM eH Ta h  c a o J K H o ö  n oA H a a a A K e  
o ö o p y A O B a H H a  H a H a n ö o a e e  o T B e T C T B e m iu x  h T p y a o e M K H x  y q a c T -  
K a x  (n o T O K e ) aHHHH.

A  OH»ITPYWPOBAHWE 
CAEAOBAHH51 
C n  bl T A H  H f l

YAK 621.43-233.13

TennoBow pexMM paöoTbi KopeHHbix noAWHnHHKOB KoneHnaToro 
Bana ABMraTenq

K s h a . T exH . H ayK  M .  A .  rP M T O P b E B , B . r .  C M M P H O B , K J. M .  P 0 r 0 3 M H

HAMH

B HAMH n p o B e a e i ib i  H ccaeA O B aH H a T e n a o B o r o  peacH M a p a ö o T b i  
K op eH H b ix  noÄUiHnHHKOB K o a e H q a T o r o  B a a a  p a a a  co ß p e M e H - 

h h x  aB TO M O ÖH abH bix Ä B H ra T ea e ft  c p a ö o q H M  o ö ie M O M  H HaH H ApoB 
F a = 2 ,4 5 ;  3 ,0 ;  4 ,2 5  h  6 ,0  A. n e p B b ift  A B H ra T ea b  —  p h a h m h  q e T b i-  
p ex u n a H H A p o B b iH , o cT a a b H b ie  —  V - o ö p a 3 H b ie  c  q n c a o M  h h a h h a p o b  
CooT B eT C TB eH H o 6 , 8  h  8 . B a o k  h h a h h a p o b  Ä B H ra T ea eft c  V h = 2 ,4 5  
h  4 ,2 5  a  —  H3 a a iO M H H H eßoro  c n a a ß a ,  o c T a a b H b ix  Ä B H ra T ea eft —  
H3 q y r y H a .

H cca e A O B a H H e  T e n a o B o r o  c o c t o h h h h  K op eH H bix  noÄUiHnHHKOB 
npOBOAHAOCb H a HOBUX H H3HOHieHHbIX A B H ra T e a a x  B 33BHCHMO- 
c t h  o t  C K o p o c T H o r o  h  H a r p y 3 o q H o r o  peiKHMOB p a ö o T b i  A ß H ra T e- 
a e ft ,  Ä aB aeH H H  M a c a a  b  r a a B H o ft  M arH C T p a an , T e M n e p a T y p u  
o x a a > K A a io iH e ft  b o ä h  h  M a c a a ,  a  T a K ace H eK O T O pux KOHCTpyKTHB- 
h u x  n a p a M e T p o B  B K a a A u iu e H . C peA H H Ö  A H aM eT p aabH bift 3 a 3 o p  b  
K op eH H bix  n o A u m n H H K a x  h o b h x  h  H 3H ouieH H bix Ä B H ra T eaeft c  
V a  =  6 ,0 ;  4 ,2 5  h  2 ,4 5  a  c o cT a B A H a  C ooT B eT C TB eH H o: 0 ,0 5  h  0 ,1 6 ;  
0 ,0 8  h  0 ,1 9 ;  0 ,0 8  h  0 ,1 6  m m . T e M n e p a T y p a  b  A B H ra T e a e  c  Vh =  
=  3 ,0  a  H 3 M e p n a a c b  T oa bK O  b  h o b o m  n p n  cpeA H eM  3 a 3 o p e  
0 ,0 8  m m . T e M n e p a T y p y  B K a a A b im eft , a  T a K * e  p a 3 a n q H b ix  M ecT  c h -  
CTeMbl CM33KH H Ö A O K -K ap T epa ABH raTeAH  H3MepHAH C nOMOIHblO 
x p o M o a b - K o n e a e ß u x  T e p M o n a p  c xo a o A H b iM  cn a e M  n p n  T e M n e p a -  
T y p e  0 °  h  noT eH H H O M eTpa n fl. T e p M o n a p u  b o  B K a a A b iu ia x  y c T a -  
H aBAH BaaH Cb c o  C T op oH bi n o c T e a e ft  ö a o x a  h  K p u m e x  K opeH H bix  
o n o p  Ha rayÖ H H e ä o  0 ,5 — 1 ,0  m m  o t  p a ö o q e f t  n oßepxH O C T H  B K a a - 
A b iu ie ft .

P e 3 y a b T a T b i  H3MepeHHH T e M n e p a T y p u  B K a a A u u ie ft  n o K a 3 a a h  
( p n c .  1 ) ,  h t o  n o  T en a oB O M y  peiK H M y B K a a A b im eft A B H ra T ea n  p a c - '  
npeA eaH ioT C H  b  c a e A y io m e M  n o p n A K e : V a  =  3 ,0 ;  6 ,0 ;  2 ,4 5 ;  4 ,2 5  a . 
B ö a b m a n  T e M n e p a T y p a  noÄUiHnHHKOB b  A B H raT eaH X  c  V a = 3 , 0  h 
6 ,0  a , qeM  b  A B H ra T ea e  c Vh —  4 ,2 5  a , o ö y c a o B a e H a  M eH bm eft T en - 
a o o T A a q e f t  o t  n oA m n n H H K a b  qyryH H b ift  ö a o K -K a p T e p  n e p B U X  A ß y x  
Ä B H ra T ea e ft, qeM  b  aaiOMHHHeBbift T p e T b e r o  Ä B H raT eaH . n o B u u i e H -  
H y io  T e M n e p a T y p y  K op eH H bix  noÄUiHnHHKOB b  A B H ra T ea e  c  V i  =  
= 2 , 4 5  a  m o ik h o  oöbH C H H Tb ö o a e e  b u c o k h m  e r o  4> opcn poB aH H eM  
n o  cp aB H eH H io  c A pyrH M H  A B nraT eaH M H . O r a o c H T e a b H o  h h 3 k h ü  
T e n a o B o ft  peiKH M  noA m nnH H K O B  b  A B H ra T ea e  c V ä = 4 ,25  a  T a K x e

m o ik h o  oöiiH CH H Tb noB biiueH H U M  p a cx o A O M  q e p e 3  HHX M a c a a  H3- 
3 a  yB eaH qeiiH H  3 a 3 o p o B  b  n o A iu n n iiH K a x  n p n  H a r p e ß e  A B H raTe- 
a h  [1], B H 3H om eH H bix A B H ra T e a n x  T e M n e p a T y p a  noAm nnH H K OB 
3H aqH T eab H o M eH brne, qeM  b  h o b u x ,  B B H ay n o B b im e H H o ro  p a c x o a a  
M a c a a  q e p e 3  noA um nH H K H , a OTdOAa h  n o B b im e H H o ro  h x  oxaancA e-
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P h c .  I .  H 3M en eH H e T e M n e p a - 
T y p  B K a a A b im eft K o p e H H u x  
noA m nnH H K O B  n p n  p a ö o T e  
Ä B H raTeaH  no C K op ocT H oft 
( a ) h  H a rp yaoqH O H  Ha h h c -  
a a x  o ö o p o T O B  M aK C H M aabno- 
r o  K p y T H m e ro  MOMeHTa ( ö )  
x a p a K T ep n cT H K a M  n p n  no- 
CTOHHiibix T e M n e p a T y p a x  o x -  
a a jK A a ro m e ft  b o ä h  h  M a c a a

( c n a o m iib i e  a h h h h  —  T e M n e p a T y p a  M a c a a  7 5 °  b  K a p T e p e , urrpHXO- 
B b ie  —  T e M n e p a T y p a  M a c a a  7 5 °  Ha b x o ä b  b  noAiH H FH HK)
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hhh MacjioM (Taöji. 1). B KaqecTBe npHMepa b T a ß n . 1 npH B ea eH bi 
TeMnepaiypa BToporo KopeHHOro nonuiHniiHKa h  pacxoa qepe3 He- 
ro Macna b  h o b o m  h  h 3 h o ii ic h h o m  ÄBHraTenax c V h = 4,25 a  npn 
noJiHoft nonaqe TonnnBa h  TeMnepaType b o a m  h  Macjia 75°.

T a ö j i m i a  1

yCJIOBH« paÖOTbl 
ÄBHraiejiH

TeMnepaTypa noauinn- 
HHKa B °C

Pacxoa Macaa nepe3 
noauinnHHKH b aIm u h

HOBOTO
flBHraTe^a

H3H0ineH-
h o t o

HBHraie^fl

HOBOTO
aBHraTeaa

HSHOUieH-
Horo

ÄBHraieas!

n=1000 o ö Im u h 86 84,5 1,2 1,3
n=2000 o ö /m u h 93 88 1,6 2,1
n=3000 o ö /m u h 99 95 2,2 3,0

H 3 pHC. 1 m o jk h o  ycTanoBH Tb, h t o  npH pocT  TeM nepaTypbi n oA - 
umnHHKOB n o  OTHomeHHio k  T eM n epaT ype M acna  b  K apT epe 6 o n b - 
me, qeM k  T eM nepaType M acn a  Ha BXOAe b  noAuinnHHK. 3 t o  o ö y c -  
jiOBJieHo TeM, qT o n p n  ABHXieHHH M acn a  k  noÄninnHHKy o h o  n o  
nyTH HarpeBaeTCH b  H a co ce  n K aH anax 6noK -K apT epa . ü p H p o cT  
TeMnepaTypbi nOÄUIHnHHKOB b  3aBncnM 0CTn o t  C K opocT H oro n Ha- 
rpy3oqH oro pexiHMOB p a ö o T b i ABHraTeneft n p n  nocT onH H on TeM ne
paType oxn axtA a io in eft b o a m  h M acn a  Ha BXOAe b  noAniHnHHK 
oöycaoBJieH HenocpeACTBeHHO p a ß oT o ft  TpeHnsi.

Ha HOMHHajibHOM peniHM e p a 6oT b i n p n  T eM n epaT ype b o ä m  h 
Macna b  KapTepe 75° TeM nepaTypM  BKnaAMineft KopeHHbix noA- 
mnnHHKOB b  ABHraTensix c  V a = 3 , 0 ;  6 ,0 ; 2,45 n 4,25 a  cocT aB n n - 
IOT COOTBeTCTBeHHO 127, 107, 114 H 101°.

B Taßn. 2 npHBeneHbi, no AaHHbiM H A M H , TeM nepaTypbi BKna- 
Abiuieii KopeHHbix noÄinnnHHKOB n MaKCHManbHbie yAenbHbie ä s b -  
jieHHn b  h h x  np n  p a 6 oTe ABHraTejin c  V a = 4 , 2 5  a  Ha pexiHM e h o -  
MHHajibHoft m o h i h o c t h  np n  T eM nepaType oxnax<Äaioiii.eft b o ä m  h 
Macaa b KapTepe 75°.

T a ß J i H u a  2

KopeHHbie noauuHnuHKH
TeMnepa

Typa B °C

MaKCHMaabHoe 
yaeabnoe 
aaBaenne 
B KZfCM2

riepBbiH.................................................................................. - 58
BTOpOH .................................................................................. 99 90
TpeTiiü.......................... ....................................................... 101 92
HeTBepTbifi .................................................................... 99 90
flflTbJft .......................... .... ................................................... 96 58

H 3 TaÖAHHbi b h a h o ,  qTo öon ee  b m c o k h m  TeM nepaTypaM  BKna- 
Abimen noÄinnnHHKOB cooTBeTCTBywT noBbiineHHbie b  h h x  Ha- 
rpy3KH.

3aBHCHMOCTb TeMnepaTypbi BKnaAMineft KopeHHHx noAuranH H K OB 
ot TeMnepaTypu ox n axoia iom eft boäm  h Macna b KapTepe HMeeT 
npxMOAHHeftHbiH xapaKTep (pnc. 2 ) .  I lp n  yBennqeHHn Ha 10°C TeM
nepaTypbi oxnaxcAaiom eH b o ä m , Macna b KapTepe n OAHOBpeMeHHO

p a ß o q e ft  n oB ep xH O C T bio  n oA iu n n H H K a , a  B o n a  q e p e 3  K o n e ß a H n s  
T e M n e p a T y p n  n o c T e n e ft  6 n o K -K a p T e p a  h  c t c h o k  M a cn o K a H a n o B . 
B aB T O M O ön n bn b ix  A B H ra T e n n x  b  K a q e cT B e  o x n a x c A a io m e H  x c h ä k o - 
c t h  b  CHCTeMe o x n a x m e H H a  n p H M eH n eT ca  n  aHTH<}>pH3. I l p n  p a ß o -  
T e V - o 6 p a 3 H o r o  B o cb M H n n n n H A p o B o ro  A B m -a T en a  c  aH Tni})pH 30M  
T e M n e p a T y p a  CTeHKH ß n o K a  c h c t c m h  o x n a x y ie H H si H a 6 — 8 °  B b iin e , 
qeM  c  b o ä o h  [ 2 ] .  C n e A y e T  o x cn A a T b  n p n M e p H o  T a K o e  x ce  n o B b im e -  
H ne T e M n e p a T y p b i noÄ innnH H K O B .

H a T e M n e p a T y p y  B K naA M ineft K op eH H bix  noÄ innnH H K O B  3 H a q n - 
T e n b H o e  BnHHHHe O K a3b m a eT  A a B n e H n e  n oA B O A H M oro  k  h h m  M a c 
n a .  O n b iT a M n  ycT a H O B n eH o ( p n c .  3 ) ,  h t o  b o  BpeMH p a ö o T b i  ä b h -

P h c .  3. Ü 3 MeHeHHe TeMiie- 
paTypbi BKnaAMineft K o 
peHHbix nOÄUIHnHHKOB 
ABHraTeneft h  h h t c h c h b -  
HOCTH HX H3HOCa B 33BH- 
CHMOCTH OT AaBneHHH 
M a c n a  b  rnaBHoft M aracT- 
p a n n  n p n  T e M n e p a T y p e  
oxnax<Ä aiom eft b o a h  h 

M acna b  K apTepe 80°:
1, 2, 3 — n im ra T e jib  c  Vh ^  
=  6 , 0  a  n p n  o ö o p o T a x  c o o t -  
BeTCTBenHO 1 0 0 0 , 2 0 C 0 ,
3 0 0 0  b  M H HyTy; 4 —  A B u ra T ejib  
V h <= 4,25 a  (c iu io iim a s i ,th- 
h h h  —  T e M n e p a T y p a , n iT p iix o -  
B a a  —  HHTeHCHBHOCTb H3HOCa 
nonum nH H KO B  n p n  p a ö o T e
A B n raT ejiH  Ha riojnioft H a r p y 3 -  

Ke h  n  =  2 2 0 0  o ö /m u h )

r a T e n n  Ha n o n H o ft  H a rp y 3 K e  n p n  yM eH bineH H H  AaBneH H H M a c n a  c  
6  ä o  1,0— 1,5 KrjcM2 HHTeHCHBHOCTb noB biuieH H H  T e M n e p a T y p M  
npaK T H qecK H  nocTO H H H aa h  c o c T a B n u e T  o K o n o  1° H a K a x m b ie  
1 tcr/cM 2 H3MeHeHHH AaBneH H H . Y M eH bineH H e AaBneH H H  M a c n a  h h -  
x<e 1,0— 1,5 nr/cM2 B bi3b iB aeT  p e 3 K o e  B 0 3 p a cT a H n e  T e M n e p a T y p b i 
noAuiH nH HKOB. T a K , n p n  yM eH bineH H H  AaBneH H H c  1,0 ä o  
0,3 KrjcM2 T e M n e p a T y p a  B K naA M ineft yB ennqH B aeT C H  H a 6 — 7°. 
Y M eH bineH H e AaBneHH H  HHXte 0,3 ttr/cM2 n p n  p a ß o T e  A B H ra T en a  
6 o n e e  10 m u h  c  noB biineH H U M H  q n cn a M H  o ö o p o T O B  b  p s in e  c n y q a e B  
n p n  cTeH A O B bix h  A o p o x iH b ix  n cn b iT a H H a x  npH B O A H no k  B b in n a B n e - 
h h k ) B K naA M ineft noÄ innnH H K O B K o n e H q a T o r o  B a n a . 3 t o  y K a 3 b m a e T  
Ha 3H a q H T en b H oe  M ecT H oe  n oB biin eH H e T e M n e p a T y p b i B K n aA M in eft 
noÄ innnH H K O B  n p n  o c o ß e H H o  M a n b ix  A aB neH H H x M a c n a . Y cT aH O B - 
n e H o , h t o  B M nn aB neH H e noAuiHnHH KOB n p o n c x o A n n o  b  H a n ö o n e e  
H arpy>K eH H bix M e c T a x : b  cep eA H H e h h x c h h x  B K n aA M in eft (K o p e H 
H b ix ),  b  B ep xH H x B K n a A b iin a x  b 6 a h 3 h  oT B ep cT H a  n o A a q n  M a c n a  Ha 
HHnHHApbi ( in a T y H H b ix ) .  B en n q H H a  AaBneH H H  M a c n a  B nH aeT  T aK - 
xce Ha HHTeHCHBHOCTb H3HaUIHBaHHH A nOÄUIHnHHKOB (pHC. 3 ).

Ilp n  AaBneHHH M acna HHxte 3 K,rjcM2 xapaK Tep yBennqeHHH h h -  
TeHCHBHOCTH H3Hoca BKnaAMineft noAuiHnHHKOB K oneH qaToro B ana  
o t  AaBneHHH M acna 6nH30K k xa p aK T ep y noBbiuieHHH T eM nepaTy
pbi. K aqecTBeHH an CBH3b M e x m y  TeM nepaTypoft h  H3HaniHBaHHeM 
KopeHHbix noAuiHnHHKOB K oneH qaToro B ana HarnHAHO BHAHa TaK- 
x<e H3 T aßn . 3. C nnbH ee H3HauiHBai0TCH noAuiHnHHKH; HMeromne 
ßon b in y io  TeM nepaTypy BKnaAMineft.

T a ß X H i i a  3

P h c. 2 . H3MeHenHe TeMnepaTypM BKnaAbiuieft KopenHMx 
noAuiHnHHKOB npn paöoT e ABHraTeneft n a  pexiHMe MaK- 

CHManbHoro KpyTHmero MOMeHTa b 3aBHCHMOCT« o t :  
a — TeMnepaTypbi b oah  B CHCTeMe oxJiaiKAeHHa npn tu. =  75°;
6 — TeMnepaTypbi Macjia B K a p T e p e  n p n  =  75°; e  — TeMne

paTypbi boäm h Macjia b KapTepe OAHOBpeMeHHO

boäm h M acna TeM nepaTypa BKnaAMineft KopeHHbix noÄinnnHHKOB 
noBbimaeTCH COOTBeTCTBeHHO Ha 2 — 4 , 5 — 6  n 10°. E o n b in e e  b a h h -  
HHe TeM nepaTypbi M acn a, qeM TeM nepaTypM  oxnax<A aiom eft boäm , 
oöycnoBneHO TeM, h t o  M acno HMeeT HenocpeACTBeHHbift KOHTaKT c

riapaMeTpbi

KopeHHoft noauiHnHHK

«S
3
co
exV
E

’S
o04
oH03

’S
sH0)
04

3H04<u
03H
<U
V

’S
3H
W
E

H 3 h o c  u ie e x * ................................... 100 125 138 138 87
H 3 h o c  BKaaabiuieft*...................... 100 235 280 267 175
TeMnepaTypa BKaaawineft** . . — 94 96 94 91

*  no  aaHHbiM AßTonoanrOHa HAMH.
** n o  aaHHbiM HAMH.

K poM e npHBeACHHbix HccneAOBaHHH, 6 b in o  H3yqeH0 BnHHHHe 
K onbneBoft KaHaBKH b hhxchbm BKnaAbiuie K opeH H oro noAniHnHHKa 
Ha ero  TennoBoft pex<HM.

Ham rane KonbneBoft KaHaBKH b HnxcHeM BKnaAbiuie KopeHHoro  
noAiH'HnHHKa ABAraTenn c  V h = 4,25 a  np aKTHqecKH He b a h h c t  Ha 
TeM nepaTypy BKnaAMnieft (T aö n . 4 ) . 3 t o  oöycnoB neH O  MeHbniHMB 
yAenbHbiMH Harpy3KaMH H3-3a yBennqeHHH Ha 3 0 %  pa öoqeft n n o -  
m aAH  BKnaAMineft 6 e3  KaHaBKH, a TaK m e OTHOCHTenbHO Heßonb-
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T a 6 ji h u a 4

napaMt'Tpbi

Mhcjio oßopoT os KOjieHHaToro BaJia 
B MHHyTy

1000 2000 3000

TeM nepaTypa b *C:
6e3 KaHaBKH . . . .  ............ 87 94 99
C KaHaBKOH ............................................................ 86 93 99

PacxoA Macaa b a I m i i h :
6ea KaHaBKH ................................................ 1 ,0 1 ,4 2 ,1
c KanaBKOft ................................................. 1 ,2 1 ,6 2 ,2

rnoft pa3HHu,eft (He öoaee 20% ) b  pacxoaax M acjia  nepe3 noa- 
IUHIIHHKH C KaHaBKOH H 6e3  KaHaBKH.

TaKHM  o ß p a 30M, T e n a o B o e  c o c t o h h h c  noÄUiHnHHKOB b  Öoab- 
iu eft CTeneHH 3aBHCHT o t  p e * H M a  p a ö o T b i A B H raT ean  h  ÄaBaeHHH 
noAB O A H M oro M a c a a .

J 4 3 h oc uieeK KOJieHnaToro B aaa  h BKaaAHiueft ö o a b in e  b  Tex 
noAuiHnHHKax, K O T opue HMeiOT noBbim eH H yio T eM n epaT ypy. B  H3- 
HOineHHUx Ä BH raTeanx T en a oB oe  cocTOHHHe B K aaau u ieft noauiHn- 
h h k o b  Ha 5° H H *e, t cm  b  h o b h x  A B u raT ean x, h t o  o ö y ca o a a e H o  
noBHUieHHHM pacxoaoM M acaa  n ep e3  yBe.raqeHHbie 3a3opu H3H0- 
HieHHUX nOÄUIHnHHKOB.

JIHTEPATyPA  
1. T p H r o p b e B  M . A ., C m h p h o b  B . T ., P o r o -  

3 h h IO . M . H ccaeAOBaH H e pacnpeaeaeHHH noTOKa Macaa b aB- 
TOMOÖHabHOM ABHraTeae. T p y a u  H A M H . B bin . 117. 1969.

2. M o o r e  N.,  H o h e u s t e i n  H. L. «SAE Preprint», 1962, 
12— 16 III, Ke 494A.

yflK  621.018:629.113.001.5

3 a B M C M M O C T b  M O U I H O C T H  M  3 K O H O M M M H O C T M  K O p Ö t O p O T O p H O r O  f l B M r a T e n q  

ot TeMnepaTypu n buoxhocth B03flyxa
H. >K. IHAPTYHM

«  Y H H B e p c H Te T  Apy>K6b1 HapOflOB HM. JlyM yM fibl

B HACT05HI1,EE BpeMH B o n p o c  BaHHHHH T e M n e p a T y p u  h 
BaaiKH O CTH  O R p y rn a io iu e ro  B 0 3 A y x a  Ha sijxjieKTHBHbie n o K a - 

3 a Te a n  Ä B H ra Te a H  H eaocTaTO H H O  noaH O  H 3yneH , b  h 3 c t h o c t h  He 
BbiHBaeHO coBM ecTH oe BaHHHHe T e M n e p a T y p u  h  Baa>KiiocTH  B03- 
A y x a  Ha M OlUHOCTHbie h  S K OH O M m ecK H e n o K a 3 a Te a n  Ä B H ra Te a H , 
b C T a H a a p T a x  He n p e a ycM O Tp e H O  ypaBH eH H e, oueH H B aiom ee H3Me- 
HeHne 9(j)(J)eKTHBH0H M o m H o c TH  h  y a e a b H o ro  p a c x o a a  To n a H B a  b 
33BHCHM 0CTH OT H3MeHeHHH T e M n e p a T y p u  H BaaiKH O CTH  B 0 3 a y x a '. 
M e u ia y  TeM , B o n p o c u  oueHKH H3MeHeHHH o c h o b h h x  noKa3aTeaeft 
K a p 6 io p a T o p H U x  Ä B H ra Te a e ft n p n  S K c n a y a ra u H H  h x  b  pa 3B H B aio - 
UIHXCH C Tp a H a X  C JKapKHM  B a a iK H H M  KaHM aTOM  CTaHOBHTCH Becb- 
M a a K Ty a a b H U M H  h  n p e m a e  B cero  H 3-3a yB eaHneHHH S K cn o p Ta  aB- 
TOMOÖHaeft b 3 t h  CTpaHbi. R a u n a n  Te o pe TH n ecK a a h  SK cnepH M en- 
T a a b H a n  p a ö o T a  n o  on pe aea eH H io  BaHHHHH T e M n e p a T y p u  h  B a a iK - 
h o c t h  B 0 3 a y x a  Ha n a p a M e r p u  K a p ö io p a T o p H o ro  Ä B H ra Te a H  no 3B o - 
a n e T  B oe no aH H Tb s t o t  n p o ö e a .

HHAHKaTopnaH M oniH ocTb ÄBHraTeaH m ojkc t  6 u T b  o n p ea ea eH a  
n o  (JiopM yae

N i
3 0

6 3 2
■m „  

—  TTb^Ik y h n -a v (i)

n o a a r a n ,  h to  A ßH raTeab b  pa3AHHHux aTMOc<}>epHHx ycaoB H a x  
paöoTaeT n p n  nocTOHHHUx Hucaax o ö o p o t o b , a HHAHKaTopHbift 
K.n.A. MOIKHO n p e a C Ta B H Tb  KaK:

rae ih
/i— l

M y a u  (1) b  BHae c -

V

V I k ^ d  > h  B u p a iK an  nocTOHHHue (jiop - 

3 0 H a V h n

6 3 2
noayqHM OTHOiueHHe m oiu -

HOCTeft npn T eK ym nx h H opM aabH u x aTM oetjjepH Ux ycaoB H a x

S .
N j  L nc 'fy a l y  Tb

I  • -  :  *
L ° \ 0

N , a

J o

■"Ik o T bo

r a e  L oc —  K oanuecT B o B 0 3 a y x a , n e o ö x o a H M o e  a a n  n o a H o ro  c r o 
paHHH 1 kz TonaHBa n p n  CTaH aapTH ux aTMOccjiepHHx 
ycaoB H H x;

Z-o —  to  m e , n p u  TeKyuiHX aTMoc<}>epHHx ycaoB H H x.
Bce n a p a M eT p u  n p n  H opM aabH ux aTMOC(}>epHbix ycaoBH H x HMe- 

K3T HHAeac «0», a n a p a M e rp u  6e3 HHaeKca OTHeceHU k p accM aT -

1 3a c r a H a a p T H b ie  aTM O cipepH bie ycaoB H H  b  TOCTe 148-46—69 npH H H M a- 
lO T ca: 6 a p o M e rp H < ie c K o e  aaBJieH He 760 m m  p r . c r . ,  T e M n e p a T y p a  B 0 3 fly x a  20°C, o t h o c h t c / i b n a h  BJiaxtHOCTb 50%.

pHBaeMUM aTMOC(j)epHbIM yCaOBHHM. C  AOCTaTOHHOÜ TOHHOCTbK) 
• •

MOJKHO CH H TaTb, HTO ~  7) g , TO TA a

N j

N in Ja
a

V  Tb

I vo  Tbo

PaccMOTpHM BaHHHne T eM n ep aT yp u  h BaajKHOCTH B03ayxa Ha 
HHÄHKaTOpHylO MOIUHOCTb ÄBHraTeaH. TeOpeTHqeCKH HeOÖXOAHMOe 
KoaHqecTBO c y x o r o  B 0 3 a yx a  a a n  n o a H o ro  cropaHHH 1 kz  TonaHBa 
onpeaeaneTC H  B upajK eiineM

Y  C +  8H -  O

0 ,2 3

B  B 03A yxe coa ep »:a T C H  raKJKe B o a n n u e  n a p u . flon ycT H M , hto 
b  1 kz  B aajK H oro B 0 3 a y x a  co ägpjkh tch  x  kz  c y x o r o  B 0 3 a y x a  h 
d kz  b o ä h h u x  n a p oB . T ö r a a  KoanqecTBO BaaJKHoro B 0 3 a yx a , no- 
cT y n a io m e r o  b  ABH raTeab, onpeaeaH TCH  ypaBHeHHeM

G Bji =  x G Bn +  G bji d , (2 )

r a e  d  —  oTHomeHHe M a cc u  B aa rn  Han n a p a  b o  BaajKHOM B03- 
a y x e  k  M acce  c y x o r o  B 0 3 a yx a  ( G c y x = x G Ba ) ,  c o a e p -  
jK am erocH  b o  naajKHOM B 0 3 a y x e  (B aa rocoaep H ia H H e). 

H 3  ypaBHeHHH (2 )  ca e a y e T , hto

Gcyx G bji (1 —  <0-
TeopeTH necKH  H eoöxoaH M oe K o a m e cT B o  B aaiK H oro B 0 3 a yx a  aan  

n o a H o ro  cropaHHH 1 kz  TonaHBa m ojkct  6 h Tb o n p e a e a e H o  n o  cjiop- 
M yae

8
X  c  +  8H

r  = — ____________
0 0 ,2 3 ( 1  —  d)  ’

T o ra a  OTHOiueHHe n p n  H opM aabH u x h  TeK ym nx aTMOcijiep-

h u x  ycaoBH H x ö y a e T  HMerb b h a

Loc 1 •
t  1 (3 )L0 1 —  a0

3aBHCHM0CTb y a e a b H o ro  B eca  B 03A yxa  o t  e r o  T eM n ep aT y p u  h 
BaajKHOCTH mojkho  HaÜTH n o  xapaKTepucTH qecKOM y ypaBHeHHio. 
y a e a b H u ft  B ec BaaJKHoro B 03 a yx a

Tbji —  TB.cyx +  Tn —
P b

+
Pn

R , T  Rn t
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rue p B —  ÄaBJieHue B 0 3 a y x a ;
p n —  n a p u n a j ib H o e  a a B a eH H e  B o a a H o r o  n a p a ;

Rb= 2 9 ,2 7  —  r a 3 0 B a fl  nocTO H H H aa B 0 3 a y x a  b  KaM/na-apad; 
/ ? n = 4 7 , l  —  ra 3 0 B a fl  nocT O H H H aa b o ä b h h x  n a p o ß  b  KZM/KZ-epad. 

Ü a p u H a a b H oe  a a B a eH H e B o a a H o r o  n a p a  p n C B a3aH o c  o t h o c h -  
TeabHofl B J ia * H o c T b io  q) h aaB JieH neM  H a cb im e H n a  p a& c y p a B H e - 
HH6M Pn—sppaBz. B  p e 3 y j i b T a i e  H eK O T opbix  n p e o 6 p a 3 0 B a H H fl n o -  
jiyaHM

i  =  ü. _ Q  0 1 2 9  — Ha--
”  2 9 , 2 7  T  T  *

rae B  —  ö a p oM eip H q ecK oe  aaBaeH H e.
O n io cH T e jib H o e  H3MeHeHHe y a e j ib H o r o  B e c a  B 0 3 u y x a  b  3 3 b h c h - 

m octh  o t  e r o  T e M n e p a T y p u  h  B jia >k h o c t h  p a B H a e T ca

B

J b. ;

Tbo

2 9 ,2 7 T
-0 ,0129 9  P m c

B
—  0,0129 Yo Pnoo

2 9 ,2 7 To '  T0
B u p a a ia a  BJiajKHOCTb B 0 3 a y x a  q ep e3  B aarocoaepJK aiiH e

=  0 ,6 2 2   ,
B  <p p  Hac

nocae oT aeabH u x np eo6 p a 30 B aH n ft noaynH M

J b  ; 

Teo

B_

B 0

I n
T

1 — 0,378-
0 ,622 +  d

(4)

(5)

1 — 0, 378-
0,622 +  dg

KoaijxjiHUHeHT H an ojm eH H H  a s H r a T e a a  B B JiaeT ca  (JiyHKtweH  TeM- 
n e p a T y p u , h  c  H eK O T opu M  npn6aH >K eH H eM  m o jk h o  CHHTaTb, h t o  o h  
He 33BHCHT o t  B J ia * H o cT K  B 0 3 a y x a .  3 t o  n ou T B ep jK a a eT C H  M H orn - 
MH 3KCnepHMeHTaMH. 3aBHCHM OCTb K 03$4)H U,HeHTa HanOJIHeHHa OT 
T eM n ep a T y p u  B 0 3 a y x a  H M eeT b h ä  [ 1 ]

I v o Y
I

T 0 '
(6 )

OTHomeHHe K oannecT B a B 0 3 a y x a , n o c T y n a io m e r o  b aBH raTeab, 
n p « pa33HHHUx y ca oB H a x  ö y a e T  ca ea y iou iH M :

Tb J V  . 

’ Ik oGgo Tbo
hhh c yneTOM BupaJKeHHH (5), (6) noaynH M

O b.

G bo

0 ,3 78 -
0,622 +  d (7)

-0 ,37 8 -
dg

0 ,6 2 2 r f n

Pacxoa TonaHBa onpeaeaaeica no (jjop.Myae

G j  =  p T F x  Y  2 g A  p  1 t  ,

ra e  p T —  K03<j><j>Hu,HeHT p a c x o a a  T o n a H B a ;
F m —  n a o m a a b  ceneH H H  jKH Kaepa;
Y t —  y a e a b H u ft  Bec T onaH B a;
Ap —  pa3pe>K eH H e b  JK H K aepe.

O raom eH H e n a c o ß o r o  p a c x o a a  TonaH Ba n p n  T exy iu n x  
MaabHbix y caoB H a x

G r

G jo

.Ü2.

f*T0 Y t -

rae i0 =  20°;
t T —  T e M n e p a T y p a  6eH 3H H a b  nonaaB K O B O Ö  K a M e p e ;

X —  cpeaHHH TeM nepaTypH aa nonpaB K a y a e a b H o ro  B eca. 
r ip n  Y t o =  (0,72-7-0,73) X = 0,00087, caeaoB aT eabH O ,

Tt—  = 1 —  0,0012 {Tj —  293). 
Tto

(8 )

BaHHHHe T eM n ep aT yp u  TonaHBa n a  K03<jx|>HUHeHT p a c x o a a  
m o jk h o  onpeaeaH T b  n o  ypaBHeHHio (3):

—  =  1 +  0,00148 (Tr —  293);
Pro

0 ) ;

Toraa no ypaBHeHHHM (8 ), (9)

G r
=  [1 +  0 , 0 0 1 4 8 ( ^  —  2 9 3 )]  V  1 —  0 ,0 0 1 2  (7V —  2 9 3 )  . (10)

Ha ocHOBe SKcnepH M eH TaabH ux a aH H u x n o a a ra e M , h t o  TeM ne
paTypa TonaHBa b nonaaBKOBOÖ K aM epe HHJKe T eM n ep aT yp u  B03- 
a y x a  noa KanoTOM Ha 5— 10°, t .  e. 7'T =  7'— (5-t-IO). Toraa

O b  G r , L nc

“o G  B0 0 T Lg

IloacTaBaHH 3HaneHHH H3 (JjopMya (7 ), (10) h (3) KaK <}>yHK- 
u.hh TeMnepaTypu h BaajKHOCTH, noaynHM

a

H HOp-

«0

_ß _

Bn
-  1 f  H I 1 0,378 0,622 +  d \ .

w T I d I
\ 1 — 0,378  -------  I

0 , 6 2 2  +  d0

X
[ l  - f  0 , 0 0 1 4 8 ( r T — 2 9 3 ) K  1 — 0 , 0 0 1 2# ( r T — 2 9 3 )

( H )

B,jih nonyneHHH aHaaHTHnecKoro BupaJKeHHH ---=  f (a ) an-
d

npOKCHMHpyeM yHHBepcajibHyio KpHByio ä-hh B cex  ÄBHraTejiefi c

HCKpoBUM 3a*nraHHeM --------- =  / ( a) [ 2 ] :
a

 =  0 , 0 8 6  +  2 , 2 3  o  — 1 , 3  a 3 .
■

B 3tom  c n y n a e  O TH om eH H e

a  0 , 0 8 6  + 2 , 2 3  a — 1 , 3  a3

0,086  +  2 ,23a0— 1,3a;0

ITpHHHMaH 3a a 0 t o  3HaneHHe K03<j)(})HHHeHTa h 3 6 u tk 3  B 0 3 a yx a , 
KOTopoe 6 u a o  n oa yn eH o  « a  o c h o b 3 h h h  a aH H u x cT aH aapT a, t .  e. 
H opM aabH u x aTMOc<j>epHux ycaoBHH ( p 0, Tg, q)0) ,  onpeaeaH M  npn 
p, T, <p BeaHHHHy a  H3 ypaBHeHHH ( 1 1 ) .

H cn o a b a y n  n oayn eH H u e cooTHomeHHH H3 ypaBHeHHH (1 ), no- 
ayHHM 33BH0HM0CTb HHaHK3T0pH0H MOIUHOCTH OT T eM n ep aT yp u  H 
BaaiKHocTH H a p y jK n oro  B 03 a yx a

N i = [ N i0A,

r a e

r —  ,  /  1 — 0 , 3 7 8

C noBUineHHeM T eM n ep aT yp u  BH3KOCTb TonaHBa yMeHbiuaeTCH, 
b pe3yabT aT e n e r o  K09(})(J)Hu,HeHT p a c x o a a  B 03pacT aeT , ya ea b H u ft 
Bec TonaHBa c  noB u m ea n eM  T eM n ep aT yp u  noH H jK aercn . B HTore 
npoH cxoaH T yBeanneH H e p a c x o a a  TonaH Ba, TaK KaK yMeHbuieHHe 
naoraocT H  B anaeT  b M eHbuiefl CTeneHH, neM p o cT  K03(jx})HUHeHTa 
p a cx o a a .

Y aea b H u ft Bec 6eH3HHa b 3 3 b h ch m o cth  o t  H3M6HeHHH ero TeM
nepaTypu onpeaeaneTCH no ypaBHeHHio

Tt =  To —  ̂ —  to),

0 , 6 2 2 + r f

0 , 6 2 2  +  d0

0 , 0 8 6  +  2 , 2 3 a  +  1 , 3  a3 
0 , 0 8 6  +  2 , 2 3  a0 —  1 , 3 oq

JXna  onpeaeaeH H H  stjxJieKTHBHOH m o iu h o c th  H eo6xoaH M o ycT a - 
HOBHTb 33BHCHM0CTb MOUIHOCTH TpeHHH OT TeMnepaTypu H B3ajK- 
hocth Nr= f(T , <p). BaHHHHe TeMnepaTypu Ha MomHOCTb TpeHHH
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mojkho onpeaejiHTb no <})opMy.ne, peKOMeHAOBaHHoft M. M. M ac-
JieHHHKOBblM:

N r =  N r0 [ 0 ,6 5  +

N e =  N Uj A —  N,

0 ,3 5  Y  t ) '

N e
t o r a a

Ntn
A — Nr

Ne  oN e ,  N e ^

E c a h  npHH HTb, h t o  Nr= N ro, t o  n p e A b iA y m a n  4 > op M yjia  n oA yn H T  
BHÄ

Ne
N eo I to V % o

(1 2 )

Bjihhhhg T e M n e p a T y p b i n  Bjia>KHOCTH H apy> K H oro  B 0 3 A y x a  Ha 
SKOHOMHHHOCTb ABHraTeAH ycTaHaBjiHBaeTcn CAeAyiomHM oöp a -
3 0 m :

g e  
g e  o

1

JL
To

JÜ L

T to

OTHoiueHne —  
T o

MO>KeT ö b iT b  npeA C T aB A eH O  T a x :

_ T _  .
T o \ o

\

a

\

■>!,• _  0 ,086  +  2 , 2 3 a —  1 ,3 a3 

nml T o  0 ,086  +  2 ,2 3  a0 —  1 , 3oq
X

-  l /  —ß o V  T \ 1

X

1 — 0 , 3 7 8 -
0,622  +  d

1 — 0 , 3 7 8 -
0,622  +  d  /

[1 +  0 , 00148( 7^ —  293)] V  1 — 0 ,0012( 7^ —  293) 

1
a o T H o m e u H e =  —  _  _ L  f . l _  _  j\

’I t o  I t o  ^  \ T o  )

h o h  Ha 1,5 % npn d =  10 a/>ca «  Ha 2,5 % npn yBejiHHeHHH BJiaroco- 
Ä epjK aH HH  a o  <i= 4 0  a/ica. Ilpn cpasH eH H H  a b h h u x  no yAeoibHOMy 
p a c x o A y  To n jiH B a  b h a h m  p a cx o x A e H 'H e  p e 3 yA b Ta TO B  pa cn e Ta  h

Phc. 1. BjiHHHHe TeMnepaTypbi h b a 3>k h o c t h  B03Ayxa, noeryna- 
lOmerO B ABHTaTeab, Ha SljxjieKTHBHyiO MOIIlHOCTb

S K cnepH M eH Ta Ha 2,4 h 3,0 % COOTBeTCTBeHHO yKa3aHH0My H3Me- 
HeHHIO BJia>KHOCTH.

TaKH M  o ö p a 3 0 M , ycTaH OBJieH O, h t o  npn H3M eHe»H H  T e M n e p a T y 
pb i B 0 3 A y x a  Ha K a * A b ie  10° b A H a n a 3 0 t ie  20.—100° acjiijieKTHBHasi 
M ou iH ocT b  K a p ö io p a T o p H o r o  A B H ra T ejin  n a A a e T  Ha 2,25% , a

Se

TaKHM oö p a 3 0 M , n p n  «3 M eH eH H H  Te M n e p a Typ b i h b a 3 )k h o c t h  
H a p y jK H o ro  B 0 3 A y x a  stjxjieKTHBHbift yAejibHbift p a c x o A  TonoiHBa

g e  =  [1 +  0,00148 ( r T - 293)] V  1 - 0 ,0012( 7^ - 293)

g t0  J - A - f — - l '
Tto \ I to

BeJiHHHHa TeMnepaTypbi T, KOTopan b x o a h t  b  ypaBiieHHe m o ih - 
HOCTH H 9K0H0MHHH0CTH ÄBHraTeAH, HBAHeTCH TeMnepaTypofl B03- 
Ayxa, nocTynaiomero b  KapöiopaTop, t . e. TeMnepaTypa noAKa- 
noTiicro npocTpaHCTBa, KOTopaa cymecTBeHHO OTAHnaeTCH o t  TeM
nepaTypbi HapyjKHoro B03Ayxa. Ilo  AaHHbiM HccjieAOBaTejien [4] , 
TeMnepaTypa B03Ayxa b  noAKanoraoM npocipaHCTBe b  cpeAHeM 
VBejiHHHBaeTCH b  2 — 2,2 pa3a no cpaBHeHHio c  TeMnepaTypofl Ha- 
pyjKHoro B03Ayxa, ecAH 3HaneHHe nocAeAHeft Bbiine 15°.

BjiarocoAep>KaHHe noACHHTHBaeTcn no 3HaHeHHHM TeMnepaTypbi 
OKpy>Kaiomero B03Ayxa h  oTHocHTejibHoft BjiaxHOCTH c nocjie- 
AyiomHM Hcnojib30BaHHeM 1— d  ÄHarpaMM h a h  no ijiopMyAe (4 ). 
C noMouxbio noAyneHHbix ypaBHeHHft ( 12), ( 13) nocTpoeHH h o m o -  
rpaMMU a a h  onpeAeAeHHH m o lh h o c t h  h  s k o h o m h h h o c t h  b  3 3 b h c h -  
m o c t h  o t  TeMnepaTypbi h  b a b ä h o c t h  (p n c . 1, 2 ). HoMorpaMMbi 
ÖblAH paCCHHTaHbl ÄAH HOMHHaAbHOTO pejKHM3 paÖOTbl ÄBHraTeAH 
npn a o =  0,85 h  t|t0 =  0,8 (TeMnepaTypa t, oTKAaAUBaeMan no o c h  
aöciiHCC HOMorpaMMM, HBAHeTCH TeMnepaTypofl B03Ayxa b  noAxa- 
noTHOM npocTpaHCTBe).

C p a B H e H H e  p e 3 y A b Ta T0 B  Te o p e TH n e c x o ro  HCCAeAOBaHHH c 9X - 
CnepHM eHT3AbHbIM H A ailH H M H , nOAyneHHblM H Ha p33AHHHbIX K a p -
öiopaTopHbix AßHraTeAHx: M 3 M A -408; TA3 -21A ; 3 HJ1- 164, noxa- 
3aAO, h t o  c  'H3MeHeHHeM TeMnepaTypbi B03Ayxa o t  20 a o  100° 
D a cn e TH a n  n p n m H H a . M nntH ncTH  OTAHnaeTCH o t  ax cnep H M e H TaA b-

d~S0e/Ki

P h c . 2. B a h h h h c  T e M n e p a T y p b i h  BAa>KHOCTH B 0 3 A y x a , n o c ry n a - 
lo u je ro  b  A B H ra Te A b , Ha 9<j><j>exTHBHbift yAeAbHbift p a c x o A  TonA H B a

yAeAbHbift pacxoA TonAHBa B03pacTaeT Ha 3,5 % ; npn H3MeHeHHH 
BAaxiHocTH B03Ayxa Ha xa>KÄbie 10 b/kb MomHOCTb npnMepHo na
AaeT Ha 2 %, a yAeAbHbift pacxoA TonAHBa B03pacTaeT Ha 2,7 %.
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YflK 629.43—232.1

O p a c s e T e  m 3 h o c o c t o m k o c t m  A e T a n e f t  K p M B O u i H n H o - u i a T y H H o r o

M e x a H H 3 M a  A B M r a T e n e H

K aH fl. TexH . H ayK  M. B. ryPBMH, k s h a . T exH . HayK IO. M. riAHOB, A. A. Ky3bMMH, A. n. ETOPOBA
r O p b H O B C K M H  a B T Q 3 a B O f l ,  T O p h K O B C K H M  c e / 1  b c  H O X O B n  M C T B e H  H b l M H H C T H T y T

n P O Ä O J I J K H T E J I b H O C T b  p a ö o T b i  a e T a a e ft  Ä B H ra t cjih  b  n p o -  
u e c c e  s K c n a y a T a u n H  ä o  n o a H o f l  O T paöoT K H  M o t o p e c y p c a  n o a -  

p a 3 Ä e jifle ic fl  Ha TpH n e p n o a a :  n p H p a ö o T K a , H o p M a a b H a n  p a ö o T a  
(ecTecTBBHHbifi H 3H oc) h  n e p n o A  p e 3 K o r o  H apym eH H H  n o K a 3 a T e a e ft  
ÄBHraieÄH (a B a p n im u H  H 3 H 0 c).

K pH B aa H3HaiiiHBaHHH Ä B H ra T e jia  m o t k c t  ö u T b  B b ipa>K en a 
ypaBHeHHeM

H  =  a0 +  axt f  a2 12 +  a3t3, (3)

TÄe M  —  H3HOC ÄBT3ÄH B MKM',
t —  npoÄOJiiKH TeÄbH OCTb HcnbiTaHHH  ( n p o ö e r  a B T o - 

MOÖHÄH B TH C . K M )  J
ao, a it a2, a 3 —  K oscjH jnm H enT bi.

A aH H oe ypaB H eH H e n o 3 B o a H e r  o n p e Ä e Ä H T b  H3HOC a e T a a n  n p n  
JHOÖOM nepH O Ä e H3HaiUHBaHHH B 3aBHCHMOCTH OT BpeM eH H  HOnbl- 
TaHHH h ä h  n p o ö e r a  aBTOMOÖHan. / { ä h  o n p e a e a e H H H  K03(J)(J)HiiHeH- 
tob  a 0, a t, a 2, a 3, u p H B e a e H H u x  b  T a ö a .  1, HpHMeHeH c n o c o ö  H an - 
MeHbHIHX K B3ÄpaTO B.

H3HOCOCTOÜKOCTb UHÄHHÄPOB 
33BHCHT OT MHOJKeCTBa (JiaKTO- 
poB, O ÄH axo o n b iT  3K cn Ä ya T a iiH H  
ABHraTeaeft y K a 3 H B a eT  Ha h c k o -  
Topue 3aKOHOMepHOCTH HX H3H3- 
1HHB3HHH. ABTOpaMH OÖpaÖOTaH
MaTepnaÄ n o  1 2 0  Ä ßH raTeÄH M  
TA3-51, 19 —  YA3-450, 66 —
TA3-69 h  T A 3 -2 0 , 75 —
3M3-21 h 15 —  3M 3-53 n o c Ä e  
pa3ÄH qH oro n p o ö e r a  b  ycÄ O B H ax  
cpeAHefl no.ÄOCbi E ß p o n e f t c K o ft  
qacTH C C C P  b  3H M H ee h  j ie T u e e
BpeMH. flB H raT eÄ H  HaXOÄHÄHCb
n o a  HaÖÄiOÄeHneM h  n o A B e p r a -
ÄHCb H3MepeHHHM B K O H C Tp yK - 
T0pCK0-3KCnepHM eHTaÄbH0M  OT- 
aeae ropb K O B C K O ro  a B T0 3 3 B 0 Ä a .
OueHKa H3HOca a e T a a e f t ,  ä h m h - 
THpyiouiHX c p o K  ca y jK Ö H  Ä B H ra - 
Teaeft, c t c h o k  u h ä h h ä p o b , n o p r n -  
HeBbix K o a e u , r n e e x  K o a e H q a T u x  
B aaoß h a p y r n x ,  o c y m e c T B a a -  
a a cb  n y ie M  M H K poM eT p a iK a  ä o  h 
n oca e  H cnbuaH H Ü . B O T a ea b H H X  
c a y q a a x  H3HOC o u e H H B a a c a  T a x -  
* e  MeTOÄOM B H pe33 H H H X  ÄyHOK 
c  n o M o m b io  n p H ö o p a  Y n O H - 6 ,  a 
T a K * e  cn e u n a a b H H M  npH Ö opO M , 
n o3B oaaion ;H M  o n p e Ä e a n T b  p a -  
ÄHaabHblH H3HOC.

UHÄHHÄpbl H3HamHBaiOTCH H e- 
paBHOM epno x a x  n o  o ö p a 3 y i o -  
meft, T a x  h  b  n on ep eq H O M  c e q e 
HHH. H epaB H O M epH O C T b H3HOCa
u h ä h h ä p o b  n o  o ö p a 3 y io m e f t  3 a -
BHCHT OT BHA3 H3HOCa, H 3M eHe- 
HHH ÄBBaeHHH B UHÄHH Äpe BO
BpeMH p a ö o q e r o  x o A a  h  c h o t h h ,  
y a e a b H o ro  ABBaeHHH n o p n iH e ß b ix  
K oaeu, H opM aabH O H  c h ä h ,  3 a -  
rpH3HeHHOCTH K a p i e p H o r o  M a c 
aa  h n o c T y n a io m e f t  b  u h ä h h a p b i  p a ö o q e f t  C M ecn  h  t .  ä -  O ö u q -  
ho H3Hoc u h ä h h ä p o b  n o  o ö p a 3 y io i u e f t  HMeeT ä b h  nH Ka, 
öoabuiH H  H3 K O T o p n x  c o B n a A a e T  c  n oa o iK eH H eM  n e p ß o r o  K o a b u a  
npn MaKCHMaabHOM AaBaeH H H  b  uH A H H ape ( n o a c  M aK C H M aabH oro 
H 3H oca), a MeHbuiHH —  b  30H e n e p e x o A a  H Hpe3HCTOBoft b c t 3 b k h  
b o c h o e h o h  M a T e p n a a  ö a o K a .  B öoabn iH H C T B e c a y q a e ß  B epxH H ft 
nmc b 1,52— 2,22 pa3a n p e B u u i a e r  h h ä h h h .  H h jk h h h  u « k  o ö p a 3y -  
e i c a  b p e 3 y a b T a T e  p a 3 H o ft  h s h o c o c t o h k o c t h  HHpe3HCTa h  o c h o b -  
h o t o  M a T e p n a a a  ö a o K a ,  a  TaKJKe b  H eK O T opb ix  c a y q a n x  H 3-3a  H e- 
YAOBaeTBOpHTeabHOH ycTaH O BK H  HHpe3HCTOBOft BCTaBKH. O Ö biqH O  
H3Hoc u h ä h h ä p o b  3a BC TaB K ofl b 1,26— 1,74 p a 3 a  n p e B b im a e T  H3-

h oc  KOHua BCTaBKH, t . e. noqTH Ha CTOabKo, Ha cxoabK O  ö o a b m e  
aöpa3H BH an CTofiKOCTb HHpe3HCTa no  cpaBHeHHio c  öaoqH U M  q y -  
ryHOM. 3 t o  b  H exoTopoft M epe noATBepiK uaeT MHeHHe, h to  u h - 
ä h h ä Ph  noAßepraiOTCH npeHMyiuecTBeHHO aöpa3HBHOMy H3HauiH- 
B3HHK).

H epaB H O M epH O C T b H 3 H oca  u h ä h h ä p o b  b n on ep eq H O M  ceqeH H H  
( n o  O K p y x H o cT H ) 33BHCHT o t  H anpaB aeH H H  n oT O K a r o p io q e H  CMecH 
h e e  3arpH 3H eH H ocT H , p a 3 a n q H o ft  T e M n e p a T y p u  u h ä h h ä p o b  b p a 3 -  
h u x  T o q x a x  oKpyjRH O CTH , HepaBHOMepHOCTH AaBaeH H H  n o p u m e -  
b u x  K o a e u  Ha 3 e p K a a o  u h ä h h ä p o b , n p oB op aqH B a H H H  n o p m H e B b ix  
K o a e u , A eifiop M au H H  u h ä h h ä p o b  h t .  ä . 3 o H a  H a n ö o a b m e r o  H 3H oca  
b n on ep eq H O M  ceqeH H H  o ö u h h o  h 3 x o ä h t c h  b C T op oH e , n p o T H B o - 
n oa o /K H O ft B nycK H O M y K a a n a H y , h t o  oöbH C H neTC H  n ocT y n a eH H eM  

b A a H H yio  3 0 H y  H a n ö o a b m e r o  K o a n q e c T B a  r o p io n e f l  c M e cn , c o A e p -  

a ca iu e ft  a öp a 3 H B H b ie  q a c r a u u  h A p y r n e  npn .M ecH . B n a o c K o c ™  K a- 

qaHHH rnaT yH a u h a h h a p u  H3HamH BaioTCH b 1 ,0 5 — 1,6  p a 3 a  ö o a b 
m e , qeM  b n ep n eH A H K yaH p H oft n a o c K o c r a .

3aBHCHMOCTb H3HOCa UHÄHHÄPOB B nOHCe MaKCHMaabHOTO H3H0- 
ca  o t  n p o ö e ra  aBTOMOönaa (p n c . 1) b aHaaHTHqecKOM BHAe m o- 
>xeT öbiTb no ayqeH a nyTeM noACTaHOBKH K03(jx})HUHeHT0B a0, 
a2, a3 (T a ö a . 1) b ypaBHeHHH ( 1 ) .  Ko3(J)$HUHeHTU BapnauHH Vg 
h cpeAHeKBaApaTHqHue OTKaoHeHHH a  SKcnayäTauHOHHoro H3Hoca 
u h ä h h ä p o b  npHBeaeHbi b T a öa . 2.

ZtoaroBeqHOCTb coBpeMeHHbix ÄBHraTeaeft b  ö o a b m o fl M epe 3 a- 
b h c h t  o t  c p o x a  cayiKÖbi nopm H eBbix K oaeu , KOTopufi oueHHBaeT- 
c h  yßeaHqeHHeM 3 a 3 o p a  b  3aM Ke, noTepefi Beca h  y n p y r o c T K  h  Be- 
anquHaMH H3Hoca n o  b u c o t c  h no p a an aa b H o fl ToauiHHe.

T a 6 ji h u a 1

X
H3HaiuHBaeMbie AeiaJiH (cpeaHHft h3hoc)

Mo^eJib 
äbh raTe^fl

•e-a 
® g
O S
a: st

IiHAHHApU
yßeAHMeHHe 3a30pa 

b 3aMKe nepBoro 
KOJibua

IUaTyHHbie uiefiXH KopeHHbie uie&KH

T A 3-69 a 0 —8,1686 npH /> 1  8 __ —7,4889 npH /> 2 ,7 —4,6014 npH t > 2 ,3
a i 4,8188 48,3566 2,9153 2,0538
a t -7 ,5 7 4  • IO“ 2 — 1,0255 -3 ,7 6 2 3  • IO“ 2 -1 ,4 8 7 9  • IO“ 2

4,6427 • 1 0 ~ 4 7,982 . IO“ 3 2,1207 • 1 0 ~ 4 6,3046 • IO“ 5

y A 3 -4 5 0 Ö o -9 ,7 7 8 5  npH t > 2 __ _
5,0708 33,576 1,005 0,8707

«2 -9 ,1 7 7 6 -  1 0 - 2 -1 ,5 5 4 6 -2 ,1 3 2  • IO“ 2 1,7987- 1 0 - 3
a* 5,7741 • 1 0 ~ 4 2,3826 • 1 0 - 2 1,7638 • 10_ 4 2 ,1 7 8 - 1 0 - 5

TA3-51 f lo __ 20,3097 .
a, 4,0338 19,0961 2,6067 1,9487
a 2 -4 ,9 6 9 2  ■ IO“ 2 0,2192 -3 ,3 5 1 7  • 1 0 - 2 -1 ,7 5 6 7  - IO“ 2
a 3 3 ,1 8 8 - IO- 4 1,2639- 1 0 - 3 1,8064 • 10—4 7,4175 • 1 0 ~ 5

3M 3 -2 1 a 0

ai
1,2409*

2,0786**

—7,827 npH 0 0 , 4  

21,3968 0,2546 0,5465

a 2 -0 ,4 1 9 9  • 1 0 - 3* -0 ,3 6 6 3 6,2981 • IO“ 4 1,8635 ■ 1 0 - 4
a z 6,5316 • 106** 3,3588 5 ,4 6 5 4 .1 0  - 9 1,5245 - IO“ 7

3 M 3 -5 3

* npH 
** npH

a 0

a x

a 2

«3

CpeüHeM H3H 
cpeAHeMaKCi-

1,6051* 

2,2257** 

-3 ,5 8 0 4  • 1 0 ~ 3* 

6,6226 • I O - 3** 

9,6787 • 1 0 ~ 6* 

1,4022 • 1 0 ~ 5**

oce.
MaJIbHOM H3HOCe.

13,3503

-0 ,3 3 1 8

2,8584

0,4886 

-5 ,3 3 4 6  • 1 0 ~ 3 

•3,4556 . 10— 5

0,5568 

-1 ,1 3 8 3  • IO“ 3 

1,6339 ■ IO“ 5

2 3aK. 73
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T a C j i n u a  2 T a 8 « » m  3

• 3M 3 -2 1

rioKasaTejH is-e
v

j

o><0
co
s

m
<
t»

c  s  o ,“  v  o
S o„  S
S 8 u

CO «4«o

>*
*
5  5
s  °  
J i o «g x ü
g 'a g
c g S

Xoo
•£ «  
5  “  2  °  KCQo

(9
X
m
o>4>
5  4> 

CJ T

o — b noflce MaKCHMaAbHo
ro HSHOCa B MKM11000 KM 1,321 1,083 0,85 1,0 0,876 1,12 1,0

U 9  — b noflce MaKCHMaAb
Horo H3HOCa ...................... 0,47 0,483 0,406 0,418 0,435 1,443 0,939

U a — cpeAHHft no Bceu 
n o flc a u .......................................... 0,576 0,589 0/62 0,61 0,406 - —

Moaejib SBHraTejifl

H shoc 
Te b

KOJibita no Bbico- 
M K M /1000 KM

Hshoc KaHaBKH no Bucoie 
B M K M /1000 KM

oImo
acx4)
G B

To
po

ro

ou
AH4>
&

•Xoncx4»
c BT

Op
Of

t >so>
AHo>cxH

3M 3-21 . . ' .................... 1,2 0,38 0,12 0,87 0,47 0,26
3 M 3 -5 3 ............................ 1,64 0,47 0,16 0 ,5 -1 ,1 0 ,2 5 -0 ,4 0,1-0,15
T A 3 -5 1 ............................ 1 -2 1,2—1,4 0 ,5 -1 ,0 _ _
T A 3 -6 9 ............................ 0 ,2 -0 ,5 0 ,1 -0 ,2 0 ,5 -1 ,0 — —

B e p x H e e  x p o M H p o ß a H H o e  KOJibito n o  p a Ä H a a b H o ft  T o a m m ie  H3- 
H auiHBaeTCH b  1,1— 1,5 p a 3 a  M eH b m e B T o p o r o  K O M n p e ccn o H H o ro  h 
b  1 ,4 — 1 ,8 6  p a 3 a  M eH b m e M a c a o c -b e M H o r o . T a x o e  c o o T H o m e H n e  
H 3 H oca  H a6jiK )Ä aeTC H  ä o  n o a H o r o  H 3HOca x p o M o s o r o  n oK pu T H H , 
n o c a e  n e r o  h 3 h o c  B e p x H e r o  KOMn- 
p e c c n o H H o r o  x o a b u a  3H a u H T ea b - 
h o  n o B b im a e T c n . 3aBH CH M 0CTb 
yB ean qeH H H  3 a 3 o p a  b  3 a M x e  n e p -

A  MKM

H oca meen K oaem iaT bix B aaoB  o t  n p o ö e r a  aBTOMOönaa npHBeÄe- 
Ha Ha p n c. 3.

UlaTyHHbie meflKH ÄBHraTeaeft TA3-51, y A 3 - 4 5 0  n TA3-69 H3- 
HamHBaioTCH ö o a b in e  b  1,25— 1,55 pa3a, neM KopeHHbie. Kpaitae 
K opeH H bie  m einen H3HaniHBaiOTCH b  1,2— 1,6 p a 3 a  MeHbme cpea
HHx. A o a ro B e a H o cT b  xoaeH qaT bix  B aaoB  ÄBHraTeaeft 3M3-21,

A  MKM

200

160

120

SO

¥3

i

j/z
5 /

j/f
6

7 ^ /
8

9 jA
3 /  
V

\
4

0

P h c . I. CpeÄHHft (1, 2, 3, 4, 5) 
h cpeÄHeMaKCHMaabHbift (6, 7) 
H3HOCU UHaHHÄpoB ÄBHraTeaeft b 
33BHCHMOCTH OT npOÖera aBTO-

m o Ö h a h :
t — TA3-5I; 2 — TA3-69; 3 -  YA3-450; 

4, 7 — 3M 3-21; 5, 6 — 3M 3-53

20

2 .

40  60 8 0  t  mbic.KM 0 40 80 120 t  mbic.KM

P hc. 2. H 3M eH eH H e 3 a 3 o p a  b 
3aM K e n e p B o r o  K O M n p e ccn o H H o ro  
K o a b u a  u H aH H ap oB  Ä B H ra T eaeft 
B 33BHCHM0CTH OT n p O Ö era  aBTO- 

m o ö h a h :
I — TA3-51; 2 — TA3-69; 3 — YA3-450; 

4 — 3M 3-21; 5 — 3M3-53

P h c .  3 . H 3 h o c  u iaT yH H bix  ( / ,  2, 
3, 4) h  K op eH H bix  (5, 6 , 7, 8 , 9) 
rneeK K o a e H u a T b ix  B a a o B  Ä B H ra
T e a e ft  b  33BHCHM0CTH o t  n p o ö e r a  

aBTOM OÖH an:
/. 5 — TA3-69; 2, 6 —  TA3-5I; 3, 9 —  
3M3-53; 4, 8 — 3M3-21; 7 — yA?-450

B o r o  K O M n p e ccn o H H o ro  K o a b u a  o t  n p o ö e r a  a B T O M oön aH  n o K a 3 a -  
Ha Ha p n c .  2. 

/ J a n  n e p e c u e T a  y B e a n u e H H a  3 a 3 o p a  b  3aM K e K oa b ii.a  AS b  e r o  
p a Ä H a a b H b ift  H3HOC Ar n p e Ä a o J K e H a  ( jio p M y a a

4 r = — , (2)
2™ K

r Ä e  K  —  K09(j)(J)Hu,HeHT ( K = 0 ,8 1 -4 -0 ,8 3 ;  K = 0 ,8 8 3 ^ - 0 ,8 9 5  h
/ ( = 0 , 9 0 4 - ^ 0 , 9 2 1  C ooTBeTCTB eH H o ä a h  n e p B o r o ,  B T o p o r o  h  T p e T b e 
ro  K o a e u ) .

CpeÄH H H  HHTeHCHBHOCTb H3HamHBaHHH K o a e u  h  KaHBBOK noprn- 
Heft n o  B b ico T e  n p H B ea eH a  b  T a ö a .  3 .

3aBHCH M 0CTb H 3H oca  n e p B b ix  K O M n p eccn oH H b ix  K oaen , n o  b h c o -  
t e / / „  b  mkm  o t  n p o ö e r a  t  b  t u c .  km  aB TO M oÖ H aa TA3-53 m o>k- 
h o  B u p a 3 H T b  ypaB H eH H eM

=  2 ,6586* — 6 , 0 9 9 7  • IO “ 2 t 3 +  4 ,4 4 8 1  • IO - 4  t 3 . (3 )

f l o a r o B e u H o c T b  K o a e H q a T b ix  B a a o B  a h m  H T H pyeT ca  cocTOHH HeM  
K op eH H b ix  h  m a T y H H U x  rneeK, H epaBH O M epHO  H 3H amH BaioiuH XCH 
K a x  n o  OKpyjKHOCTH, TaK h  n o  ÄaH H e. 3aBHCHMOCTb c p e a H e r o  H3-

3M 3-53 H HX MOÄH(J)HKaU,Hft aHMHTHpyeTCH H3H0C0M KOpeHHUX 
rneeK, H3HaniHBaiomHXCH b  1,86 pa3a öoabine inaTyHHUx, hto oöb- 
HCHHeTCH HaaHHHeM b  nocaeÄHHx sijuJieKTHBHux rpH3eyaoBHTeaeft, 
a TaKJKe H3H0C0CT0HK0CTbi0 MaTepnaaa KoaeHqaToro Baaa. Max- 
CHMaabHaH HHTeHCHBHOCTb H3Hoca b  m k m / 1 0 0 0  k m  maTyHHbix rne- 
eK cocTaßaaeT: 1,6— 2,0 hjih TA3-51, yA 3-450, TA3-69; 0,25— 
0,35 —  äah 3M 3-21 h 3M 3-53, a KopeHHux meex: 1,2— 1,6 äah 
TA3-51, yA 3-450, TA3-69; 0,5— 0,7 äah 3M 3-21, 0,6—0,8 äah 
3M 3-53.

npHBeaeHHue 3 3 b h c h m o c t h  KaK b  rpaijmaecKOM, TaK h b  aHaan- 
THnecKOM BHÄe U03BOAHIOT onpeÄeaHTb BeaHqHHy H3Hoca ÄeTaaeft 
KpHBomftnHO-maTyHHOro MexaHH3Ma npn a io ö o m  33ÄaHHOM npo- 
öere aBTOMoÖHaa h opneHTHpoBoqHo onpeaeaHTb ÄoaroBeqHOCTb 
ÄeTaaeö, 3Haa h x  npeaeabHue H3Hocu.

JIHTEPATyPA
1. A a e K c a H Ä p o B  A.  M. ,  K o p o a e B C K H f t K ) .  n . Hop- 

MHpoBaHHe H3h o c o b  o c h o b h u x  aeTaaeft ÄBHraTeaeft puöonpoM uc- 
a o b u x  cyÄOB. H 3 ä - b o  «nnm eBaa npoMumaeHHOCTb», 1965.

2 . H k o b a c b  K - n .  M a T e M a T H q e cK a n  o ö p a ö o T K a  p e 3 y a b T a T 0 B  
H3MepeHHH. rOCTeXH3ÄaT, 1050.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



,Ns 3, 1972 f .  ÄBTOMOÖHjibHafl npOMbiuuieHHOCTb 11

YAK 629.114.6:621.43

r i p M M e H e H H e  T e o p M M  n o f l o 6 n q  a h a  o i ^ e r n c M  K O H B e K T M B H o r o  T e n n o o Ö M e H a  

b  K a p 6 i o p a T o p H b i x  A B H r a T e n n x

i
KaHfl. TexH. HayK A. B. KOCTPOB

MOCKOBCKMM aBTOMexaHMHeCHHM M H C TH TyT

ÄJIfl OnPEflEJlEHHH K03<j><j>HUHeHTa k o h b 6 k th b h o h  Tenu o- 
OTÄ34H o t  p a ß o iH x  r a 3 0 B  b K apßiopaT opH bix  AßHraTeAHX HaH- 

ßojibiuee pacnpocTpaH eH H e n o jry iH jia  a M n u p m ecK a a  3aBHCHM0CTb 
cjieayiom ero B una:

« , =  0 , 8 5 1 6 1 * 7 ( 1 + 6 ) , (1 )

rAe p, T —  COOTBeTCTBeHHO ABBJieHne h  T eM nepaT ypa ra3a;
b — Kos^HfiHiiHeHT, xapaKTepH 3yiom H H  cTeneH b T ypöy jiH - 

3anHH ra 3 a  b  UHUHHApe ÄBHraTeAH.
OcHOBHbIM HeAOCTaTKOM AaHHOft 33BHCHMOCTH HBAHeTCH OTCyT- 

CTBHe CBH3H C (})H3HqeCKHMH yCAOBHHM'H TenAOOÖMeHa, HaÖAIOAaK)- 
1UHMHCH B UHAHHApe HOpUIHeBOrO KapClOpaTOpHOTO ÄBHraTeAH H 
b nepßyio o q e p e u b  H eoßbiqH oe BAHHHHe Ha K03<}><}>HUHeHT TenA ooT- 
AaqH TeMnepaTypbi ra 3 a .

MHOrOqHCACHHblMH BKCnepHMeHTaAbHbIM« aaHHbIMH, nOAyqeH- 
HbiMH npH HCCAeÄOBaHHHX n p o u e c c a  TenAOOÖMeHa, ycTaHOBAeHO 
cHHXieHHe K03(|)(J)HiJ,HeHTa TenaooTAaHH n p n  yßeAHaeHHH TeM nepa- 
T yp u  ra3a.

3a cqeT H3MeHeHHH (JiopMyAbi m o k h o  noAyqH Tb yKa3aHHoe 
BAHHHHe T eM n ep aryp w  ra 3 a , h o  3aBHCHMOCTb ocTaH eTcn sM nnpH- 
qecKofi h c  e e  n oM oiu b io  HeAb3H ß y u e T  ä o c t h t o h h o  t o h h o  aHaAH- 
3HpoB3Tb n p o u e cc  TenA ooßM eH a.

B oaee BUrOAHO oßpaTHTbCH K TeOpHH nOAOßHH, TaK KaK B 3T0M 
cayqae coxpaH n eT cn  TeopeTH necK an ocHOBa <J>H3HqecKHx h bach h h  
TenAooßMeHa h yAaeTCH H3Öe>KaTb ueAbift p h ä  HeAOCTaTKOB, npH- 
cym nx 3MnHpmecKHM 4>opMyAaM.

ripeAnoAaraeM , h t o  n p o u e c c  k o h b 6 k th b h o h  TenAOOTAaun o t  
ra30B b xa p ß iop aT op H b ix  AßHraTeAHX noAHHHHeTCH oö iu h m  3aK o- 
HOMepHOCTHM BbIHylKAOHHOH KOHBCKUHH B TpyÖaX. HeOÖXOAH- 
MOCTb paccM atpuB aT b  C Ayqafl BbiHyiKAeHHofl k o h b ck u h h  n oA - 
TBepiKAaeTCH AaAbHefluiHMH pacneTaM H , b  pe3yA bT aT e k o t o p m x  
ycTaHOBAeHo, h t o  n p n  p a ß o T e  ÄBHraTeAH n o  BHeuiHeft cK opocTH oft 
xapaKTepncTHKe h h c a o  PeftHOAbAca ö o A e e  10 0 0 0 .

Ha ocHOBe s t h x  npeunocbiA O K  ^ o p M y a a  a a h  onpeAOAeHHH k o - 
3fj>4)HUHeHTa KOHBeKTHBHOrO TenAOOÖMeHa AOAHCHa HMeTb CAe- 
Ayioiuyio C TpyK Typy:

Nu =  / ( R e ,  Pr, Or, F o ) .

K03(})(j)HUHeHT KOHBeKTHBHOH TenAOOTAaqH B A3HH0M KpHTepH- 
aabHOM ypaBHeHHH b x o ä h t  b KpHTepHH H ycceA b T a  Nu, nosTOM y 
AaHHHH KpHTepHH HBAHeTCH HCKOMOft BeAHHHHOH. KpHTepHH nOAO- 
6hh, BXOÄHiune b  n p a ß y io  qacT b  ypaBHeHHH, yqHTbiBaioT BAHHHHe 
Ha TenAOOÖMeH pa3AHHHbix <J>aKTopoB: KpHTepnft O y p b e  F o  o t - 
paxcaer BAHHHHe H ecT au n oH ap H ocra , T p a c r o ^ a  Gr —  BAHHHHe 
CBOÖOÄHOH KOHBCKUHH ra 3 a , fipaHATAH Pr —  BAHHHHe (pH3Hqe- 
ckhx cbohctb  ra 3 a , PeflH OAbAca Re —  b a h h u h c  BbiHyacAeHHOH 
KOHBeKUHH.

npH  HCCAeÄOBaHHHX n p o u e c c a  TenAOOTAaqH o t  p a ß o q u x  ra30B 
b KapßiopaTopH U X AßHraTeAHX CTpyKTypy 4>opMyAU m oik h o  3Ha- 
HHTeAbHO ynpocT H T b: MCKAKmiTb KpHTepHH O y p b e  h r p a c r o t j ia . 
HcKAioqeHHe A ß y x  K puTepueB  c t h a o  b o sm o ik h u m  n o  CAeAyioiuHM 
npHHHHaM: BAHHHHe HecTauHOHapHOCTH, yHHTUBaeMoe KpHTepueM 
O ypbe, m o jk h o  yn ecT b  BBeAeHHeM C K o p o cra  cM ecn  b oT B ep cra n , 
oTKpuBaeMOM BnycKHUM KAanaHOM, b  KpHTepHH PeflH OAbAca, a 
npH P33BHTOM TypßyAeHTHOM ABHHCeHHH ra 3 a  CBOÖOAHaH KOHBeK- 
AHH, yqHTUBaeMaH KpHTepneM Gr, HMeeT oT op ocT en eH H oe 3H aqe- 
HHe, h ee  BAHHHHe Ha n p o u e c c  TenA ooÖ M ena npeH eßpexcH M o Ma- 
AO. IlOCKOAbKy KpHTepHH P r , yqHTHBaiOIUHH BAHHHHe H3MeHeHHH 
(j)H3HqeCKHX CBOHCTB ITpOAyKTOB CTOpaHHH, H3MeHHeTCH He3HaUH- 
TeAbHO b niHpoKOM AH ana30H e T eM nepaTyp, t o  o h  m o jk c t  ßbiTb 
TaKJKe HCKAIOUeH H 3aMeHeH COOTBeTCTByiOIUHM K03(J)(pHUHeHT0M.

TaKHM o öp a 3 0 M , n p o u e c c  k o h b 6k th bh o h  TenAOOTuauH b u h - 
AHHApax K a p ö io p a T o p H o ro  A suraTeAH  mohcct ßbiTb c  AOCTaToquoft 
ToqHOCTbio npeucTaBAeH  KpHTepuaAbHbiM ypaBHeHHeM BHAa

KpHTepHH HycceAbTa h PeflHOAbAca onpeueAHiOTCH cAeAyramMM 
oöpa30M:

<xD 
N „ _ — ;

R e  =  = ^ ,
V

rue a —  K03<}><j>HUHeHT KOHBeKTHBHoft TenAOOTAaqH, 
oripeueAHeMbiH sKcnepHMeHTaAbHUM nyieM, b 
K K aA lM 2H -ep a d \  

D —  AHaMeTp uHAHHApa b  m ;
X =7 ,36 -10_5r r —  TenAonpoBOAHOCTb ra3a b kküa/m ■ zpad\

w cm —  C K o p o cT b  CMecn b O TBepcTHH B n y c K H o r o  K A a- 
naHa b M/ceK\

KHHeMaTHqecKan BH3K0CTb ra3a b M2/ceK;

r) =  0 ,5 2 8  • 1 0 _ 7r r —  A H H aM H qecK an BH3KOCTb ra3a  b  K z/M -cen. 
nocue  noACTaHOBKH BeAHqHH, bxoähiuhx b KpHTepHH Re, no-

AVHHM

Re =
pwcuD  
R T  r i)

3K cn ep H M eH T a A bH bie  HccAeAOBaHH H  n p o u e c c o B  TenAO OÖ M eHa, 
BbinOAH eHHH e Ha nHTH K apß lO pa T O pH b lX  A ßH raT eA H X  aBTOMOÖHAb- 
H o r o  T H na1, n03BOAH AH  yC T3H 0BH Tb CBH3b M ejK A y  KpHTepUHMH Nu 
h Re ( p n c .  1 ) .

'-'Nu

m

120

100

31W-133

M-21
3M-130

M3MA-W/

0 100 200 300*103 Re

P hc. I. 3aBHCHMOCTH KpHTepHH HycceAbTa 
OT KpHTepHH PeflHOAbAca AAH nHTH HCCAeAO- 

BaH H bix A ß H ra TeA eft

XapaKTep s t h x  3aBHCHM0CTeß MoaceT 6uTb onncaH ypaBHeHHeM 
Nu =  c +  k Re, (3)

rAe c, k —  K034>4)HUHeHTbi, onpeAeAHiouiHe noAOJKeHne npHMofi.
noACTaBHB BeAHquHhi, BxoAHiuHe b KpHTepHH N u ’ h Re, noAy- 

quM aHaAHTHqecKyio 3aBHCHM0CTb a a h  onpeAeAeHHH KostJxjmuHeH- 
Ta  KOHBeKTHBHOH Te nA O O TA aq H :

T i P T - 7 , 3 6 . . 0 - « - ^ «  +  4 7 . 6 Ä k .  

(4)
O o p M y A a  (4 )  npeAeraBAH eT co ß o fl A syqA eH , nepB uft h a c h  k o -  

T o p oro  33iBhcht o t  AHaM eTpa UHAHHApa h TeM nepaTypbi r a 3 a, a 
BTopofl HAeH onpeueAHeTCH AaBAeHneM, TeM nepaTypofl h cK opo - 
CTblO CMeCH.

Nu = / ( R e ) . (2 )
1 Bce A B H raT erH  c  jk h a k o c t h o ü  CHCTeMofi o x ;i ;r /f :; ;e H ii :i : 5'U -lö,

M3MA-407, M-21, 3HA-130 h  3HA-133.

2*
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n p H  3HaqeHHHX KpHTepHH R e<100-103 33KOHOMepHOCTH H3Me- 
HeHHH KpHTepHH Nu, a cjieÄOBaTe^bHO, h K03(})4)HUHeHTa a, ycT a - 
HOBHTb He y A a jio cb , TaK KaK H ccjieÄ O B ajiacb  p a 6 oT a  ÄBHraTejiH c  
nojiH ofl Harpy3KOH b  A nana30H e c k o p o c t h u x  pejKHMOB 1000—  
4500 o ö / m u h .

BejIHHHHbl K03(})(J)HU.HeHT0B C H ft, BXOÄHLH.HX B (JlOpMyjiy K03(|>- 
(J)HUHeHTa KOHBeKTHBHoro T en jiooöM eH a, ajih  B cex  HCCjieAyeM ux 
ABH raTeAeä noA yqeH U  p a3A u qH u e. C A eA a n a  n o n u r a a  h 3 hth  n p n - 
eM AeM yio 3 aBHCHMOCTb AaHHbix K03(fi4)HU,HeHT0B o t  o c h o b h m x  n a - 
paM eTpoB , xapaK TepH 3yiom H X ABHraTCAb, a h m c h h o : CTeneHH cjK a - 
th h  e , OTHomeHHH x o A a  nopuiHH k  AHaM eTpy UHAHHApa h AHa- 
M e Tp a  A H A H H A pa .

KaKOH-JIHÖO flpK O  BbipaJKeHHOH 33KOHOMepHOCTH BAHHHHH 6  H 
S/D H a K03(J)(J)HUHeHTbI C H ft n o  npHHHHe CHAbHOTO p a 3 Ö p o c a  3KC- 
nepH M eH T aA bH bix  T on eK  ycTaH O B H Tb He yA aA O C b. H aH Ö O A ee npn- 
eMAeMOH 3aBHCHMOCTbIO HBHAHCb 3 aBHCHMOCTb 3THX K03(j)(j>HUHeH-
to b  o t  Ä H a M eT p a  UHAHHApa (p n c. 2 ) .  0 6 a  q a e H a  ypaBHeH H H (4 )
33BHCHT OT ÄHaM eTpa UHAHHApa H npH OÄHHaKOBblX n0Ka33TeAHX 
p a ö o q e r o  n p o u e c c a  —  33K0H0MepH0CTH H3MeHeHHH AaBAeHHH h

AH BBeCTH MaTeMaTHHeCKHe 33BHCHMOCTH H3MeHeHHH K03(j>({>HUHeH- 
TOB C H ft OT ÄHaM eTpa UHAHHApa.

H3MeHeHHe K03<j>(j>HUHeHTa c npeACTaBAHeT npH M yio ahhhio, 
ypaBHeHHe KOTopofl HMeeT b h ä

c =  mD  +  rt.

riOÄCTaBHB BeAHHHHy K03(})(J)HUHeHTOB ttl H A , nOAyUHM

c =  l ,  5 0  —  2 2 ,5 .

3aBHCHMOCTb K03Cj)(|)HUHeHTa ft OT Ä H aM eT p a  UHAHHApa C AOCia- 
TOUHOH TOTHOCTbK) MOJKeT 6bITb U peA C T aB A eH a ypaB H eH H eM  KBaA- 
p a T H o ö  n a p a ß o A U  bh ä h

ft =  p z ) 2 +  < D  +  e , 

rA e ß, t , 0  —  Kos^fßHUHeHTbi, onpeAeAHiomHe b h a  k p h b o h .
FIOÄCTaBHB HHCAeHHbie 3H3qeHHH K03({><{>HUHeHT0B, HOAyHHM

ft =  0 , 9 6  • IO “ 7  D 2 — 0 , 2 1 8  • 1 0 - 4  D  +  0 , 1 3 4 5  • 1 0 ~ 2 .

T o rA a  o öiu hh  b h a  ypaBHeHHH a a h  onpeAeAeHHH K03<j)<J>HUHeHTa 
KOHBeKTHBHOH TenAOOTAaUH ÖyACT CAeAyiOIUHM:

:7 ,3 6  • 10, - 5  .
D

(mD - f  n) +  47 ,6  ■ I D 2 +  tD +  6).

(5)
nOÄCTaBHB qHCJICHHbie 3'HaMeHHS K03(J)(j)HaHeHT0B, 

ypaB H eH H e

D

+
®CM P (0 ,4 5 7 - 10_ s  D 2 — 0,104 • 10- 2  D  + 0 ,0 6 4 ) .

noAyrHN

(6)

Phc. 2. EbMeHeHne K03<jMj>HUHeHTOB c h ft
B 3aBHCHMOCTH OT Ä H aM eT p a  UHAHHApa

T e M n ep a T y p u  r a 3 a , a TaKJKe c k o p o c t h  CMecn b ÄBH raTennx c  
ÖOAbUlHM AH3MeTpOM UHAHHApa BeAHHHHa KOSCpcflHUHeHTa KOHBeK
THBHOH TenAOOTAanH AOAJKHa 6 u T b  HecKOAbKO MeHbiue, neM b 
ÄBHTaTeAHX C MeHbUIHM AHaMeTpOM. OäH 3KO  3T0 He 3HaqHT, HTO 
npoH30HAOT yMeHbiueuHe OTHocHTeAbHbix n oT ep b  Tenaa . n o T e p n  
TenAa B CTeHKH H HX OTHOCHTeAbHaH BeAHHHHa OnpeueAHIOTCH He 
TOAbKO BeAHHHHOH K03(}Hj)HUHeHTa KOHBeKTHBHOH TenAOOTAaqH, HO 
H APyrHMH BeAHHHHaMH: K03(j)(|)HUHeHTOM TenAOOTAaHH BCAeA- 
CTBHe AyqeHcnycKaHHH ra30 B , TeM nepaTypoft ra30B  h noBepxH O- 
CTH CTeHKH, a T3K>Ke BeAHHHHOH nOBepXHOCTH COnpHKOCHOBeHHH 
ra30 B  CO CTeHK3MH. FIoCAeÄHHH B 3HaqHTeAbHOÖ CTeneHH 3aBHCHT 
OT OTHOUieHHH XOAa nopuiHH K AH aM eTpy UHÄHHÄPOB.

O o p M y n y  ä a h  onpeAeAeHHH KoacjxjjHUHeHTa KOHBeKTHBHoft Ten- 
AooTAaqH m ojkh o  npeACTaBHTb b  öoAee yHHBepcaAbHOM BHAe, ec-

n P H BBeAeHHH MaTeMaTHqeCKOH 33 BHCHMOCTH K03(J)(jjHUHeiITOI 
ft H C ypaBHeHHe yCAOJKHHAOCb H CT3AO MeHee yAOÖHO ÄAH 0 6 blq 
h u x  MeTOAOB pa cneT a. ÄaH H U M  ypaBHeHHeM yAOÖHO n0Ab30 
BaTbca npH npoBeueHMH pacqeTOB Ha 3B M , a ä a h  o ö u h h u x  Me 
t o a o b  pacqeTOB m ojkho  peKOMeHAOBaTb nepBOHaqaAbHoe ypaBHe 
HHe (4), a a h  pemeHHH KOToporo H eoöxoAH M U  HHCAeHHue 3Haqe 
hhh K03^>^)HUHeHT0B ft h c. FlocAeAHHe M oryT 6 uT b onpeÄe.'iem  
no ä 3 h h u m  p n c. 2 h a h  3KcnepHMeHT3AbHUM nyTeM .

B o3 m ojkho , hto ä a h  ABHraTeAeft p a 3 H u x  reoMeTpHqecKHX pa3 

MepOB MOJKHO nOAyqHTb OAHy 33KOHOMepHOCTb H3MeHeHH! 
N u = c + f t R e .  O a h 3 ko st o  bosm o jk h o  np n  ycAOBHH h x  reoMeTpii 
qecK oro, THApoAHHaMHqecKoro h A p y r a x  b h ä o b  noAOÖHH.

H c c A e A y e M u e  ABHraTeAH He OTBeqaAH ä h h h h m  Tpe6 oBaHHHM 
TaK KaK nepeA h x  KOHCTpyKTopaMH He CTaBHAHCb 3 a A a q n  noAoö 
hoto  p o A a , A a  h b st o m  He B03HHKaA0 npaKTHqecKOH HeoöxoAH  
MOCTH. ri0 3 T 0 M y  B Ä3HHbIX ÄBHTaTeAHX 3 3K0H0MepH0CTH H3MeH6 
HHH N u  =  C + ft R e  HOCKOAbKO p33AHqaiOTCH MejKAy COÖOH.

YAK 629.113.219.1

K Bonpocy pacneTa xone6aHHH TpaHcnopTHbix cpeflCTB 
MeTOÄOM CTaTHCTMHeCKMX MCnblTOHMM

fl-p  Te xH . H ayK  B. fl. HBAHHH, icaHfl. Te xH . HayK fl. B. rPHL^EHKO, M. B. AKCEHOB

/"'O B P E M E H H b lE  MeTOAbi CTaTHCTHqecKoro p a cq eT a  KOAe6a- 
HHH, OCHOBaHHUe Ha CneKTpaAbHOH TeopHH nOApeCCOpHBaHHH

[ 1 ] ,  pa3paÖOTaHbI npHMeHHTeAbHO K AHHeHHbIM ÄHH3MHqeCKHM CH- 
CTeMaM. JlHHeftHue m o a c a h  T p a H c n o p ra u x  cpeACTB hbahiotch  n p e - 
AeAbHoft HAeaAH3auHeft p ea A b H u x  oöieK T O B , H M eioiunx, KaK n p a - 
b h a o , cym ecTBeH H o HeAHHeflHbie cb h3 h . H cn o A b 3 y e M u ß  b  npaKTHKe 
M eTOA AHHeapH33UHH npHBOAHT K HCKaJKeHHIO KOAe6aTeAbHUX 
n p o u e c co B  h MouceT ßbiTb npHMeHeH t o a b k o  b q a c r a u x  C A yqanx. 
B HTOre oÖAacTb oöocHOBaHHOro npHMeHeHHH CneKTpaAbHOH T eo
pHH Ha npaKTHKe orpaHHUHBaeTCH y3KHM K AaccoM  p eaA bH u x ch - 
CTeM.

ZlAH MHOTOOCHblX TpaHCnOpTHblX cpeACTB BbICOKOH npOXOÄHMO- 
cth , xapaKTepHCTHKH noABecoK h uihh KOTopux cymecTBeHHo He-

AHHeHHbl, THnHHHO ÄBHJKeHHe B TH*eAbIX ÄOpOJKHblX yCAOBHH: 
KOTAa aMnAHTyAbi KOAeöaHHft KOAec h  noABecoK 6 a h 3KH k  npf 
AeAbHUM. KpOMe TOTO, HäÖAKJAaeTCH OTpblB KOAeC OT npO(j)HAH A( 
p o rH . PeuieHue 3aAaqH 3HaqHTeAbHO ycAOJKHneTCH, k o t ä h  n p a B a  
qacTb AH^HßepeHUHaAbHbix ypaBHeHHii KOAeöaHHÜ coAepaiHT c a ) 
qaÜHUe (ßyHKUHH B03ÄeHCTBHH.

O ä h h m  H3 H a n 6 o A e e  c a o jk h h x  B o n p o c o B  peiueH H H  3 a A a q n  koai 
6aHHH b  noAHOM  o ö b e M e  HBAHeTCH BBeAeH H e b  cH C T eM y A m jx jie p e i 
U H aAbH bix ypaB H eH H ii T e K y u in x  3HaqeHHH CAyqaÖHOH (ßyHKUHH, et 
O TBeTCTByioiueH  on p eA eA eH H O M y r a n y  A o p o r .

r ip H  ÄBHJKeHHH TpaHCnOpTHOTO CpeACTBa Ha H e ro  B03AefiCTB yK  
H epoB H ocT H  MHKponpo<|)HAH Ä o p o jK H o r o  noA O T H a. E c a h  T p a H cn o p ' 
H oe CpeACTBO ÄBHJKeTCH C nOCTOHHHOH CKOpoCTbK), TO KHHeMaTHHI
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CKOe B03ÄeHCTBHe Ä o p o r «  MOJKeT CMHTaTbCH [ 1 ]  CTaUHOHapHbIM 
cayqaÜHbiM n p o u e c c o M  c  H opM ajibH biM  (ra y cco B C K H M ) p a c n p e u e j i e -  
HHeM. 

06o3H aqH M  H(<t) —  B bicoT y M HK ponpoiJiH AH  Ä o p o * H o r o  n o j i o r a a  
KaK (JjyHKUHio BpeMeHH. C qH T aeM  H 3BecTHHM H ä j ih  3 a Ä a H H o ro  t h -  
na Ä oporn Koppe.iauHOHHyio (jjyHKUHio Kn(t) h cneK TpajibH yio 
naoTHoeTb S „ ( w )  e e  B03AeftcTBHH Ha TpaH cnopT H oe cpeucTBO . 

PacaeraaH  cxeM a M H oroocH oro  T paH cnopT H oro cp eu cT B a  npHBe- 
uena Ha pac. 1. 

ripHHHTbi c jie A y io iu H e  ocH O B H u e  A o n y m e H H » :
1) T p aH cn op T H oe  cp eA C T B o  c o B e p m a e T  npH M OJiH H efiH oe Ä B H * e -  

HHe C nOCTOHHHOH CKÖpOCTblO;
2) B03ÄeftCTBHe MHKponpO(j)HJIH A op orH  yqH TblBaeTCH  TOJIbKO B 

BepTHKaJIbHOH njIOCKOCTH;

P hc. 1. P a c q e r a a n  c x e M a  M H o r o o c H o r o  T p a H c n o p T -  
H o r o  cp eA C T B a

3) n o a p e c c o p e H H a a  q a c i b  T p a H c n o p T H o ro  cp eA C T B a npH H H M aer- 
ch KaK a 6 coJ iioT H o  » t e c T K o e  T ejio . 

B stom cjiyqae CHCTeMa AHijHßepeHUHajibHbix ypaBHeHHH, onncu- 
BaiomHx KOJieöaHHH paccMaipHBaeMofi MOAeuH, MOJKeT 6biTb 3 a n n -  
caHa b c a e Ä y io m e M  BH Äe:

M ’i  =  —  2  [P p i Q-pi) +  P a . d p i  )  +  Pc.T  ( h i ) ] ;
i= l
k

7  0 =  —  2  \-PP‘ ( h i )  +  P a l  (  h i  )  ' I" P c.m  (  h i  ) ]  (1 )
/= 1

m i z i =  P pi Q-pi) +  Paii. h i  ) +  Pc.t ( h i  ) —
Pm i (^rni) P m i (  ^uii )  >

P  m (A ,m ) —  y n p y r a a  xapaK T epH C T H K a m HH bi, y q H T b iB a rou ia a  
T a K sce  h  B 0 3 M 0 * H 0 C T b  O TpbiBa K O Jieca o t  rp y H T a  
(X,m —  Ae<J)OpMau.HH IIIH H bl);

P m O Ü  —  ycH .a n e  b  hi HHe, o ö y c J io B J ie m io e  e e  A eM m jiH p y io iu H -

MH CB0HCTB3MH (Xm —  CKOpOCTb AeijlO pM aU HH  
UJHHbl);

H i  —  B b ico T a  H epoB H oeT H  M H K ponpo^iH JiH  A o p o r H  nOÄ 
i -H OCblO.

Ilo cK O J ib K y  B ce  o c h  n o c jie A O B a T e iib H o  npoe3>K aiO T  o ä h h  h  Te JKe 
HepOBHOCTH, TO

TAe V —  CKOpOCTb ABHJKeHHH.
T s k h m  o 6 p a 3 0 M , HMeeM cH C TeM y, c o c T o u m y i o  H3 2 + £  H euH H eii- 

h u x  A u ifx jiepeH U H aJibH bix  ypaBH eH H H  B T o p o r o  n op H A K a , b  K O T op b ix  
p o j ib  B 0 3 M y m a io m H x  (JiyHKUHH n r p a e T  c T a u H o n a p u b ift  c jiyq a H H b ift  
n p o u e c c .  O qeB H A H O , h t o  n p u  npH H H Tbix A on ym eH H H X  p em eH H e c h - 
C T eM u AH<}>4>epeHUHa.!ibHbix ypaBHeH H H  ( 1 )  K JiaccnqecK H M H  aH ajiH - 
THqeCKHMH M eTOAaMH H eB03M 0JKH0.

Jlniub Hcnoab30BaHHe 3U B M  n03B0JiaeT npoH3BecTH aHaaH3 c h -  
cTeMbi (1 ) MeTOAaMH qncjieHHoro HHTerpnpoBaHHH (PyH re— KyTTa, 
Sftjiepa h  u p .). C s t o h  uejibio HeoßxoAHMO noayqHTb Ha 3Ü B M  
(JiyHKUHH B03ACHCTBHH H  (t )  KaK CTaUHOHapHblH CJiyqaHHHH npo-^
uecc.

PaccMOTpHM noApoÖHee u on p oc  MOAeJiHpoBaHHH Ha 3U B M  CTa- 
UHOHapnoro cjiyqaÖHoro npouecca .

ÄJIH annpOKCHMaUHH KOppejIHUHOHHblX (JiyHKUHH MHKpOnpO(J)HJIH 
pa3H H qH bix u o p o r  npeA JioJK eH bi p a 3 J iu q H u e  aH ajiH TH qecK H e B u p a -  
JKeHHH. OÖIUHM ÄJIH BCeX 6 e 3  HCKJIKJqeHHH annpOKCHM aUHH HB- 
uneTCH  t o ,  h t o  cn e K T p a jib H a n  n n o T H o cT b  npeA CTaBJiH eT c o ß o f t  
A p oÖ H O -p au H O H a jibH yio  ijiyHKUHK) q acT O T H . K a n  H3BecTHO [ 2 ] ,  n p o 
u e c c  C ApOÖHO-paUHOHajIbHOH CneKTpajIbH O H  njIOTHOCTbK) MOJKeT 
6b iT b  n o u y q e H  Ha B u x o u e  c n e u u a jjb H O  p a ccq H T a H H ofl jiHHeiiHOH k o -  
u e ö a T e jib H o fl  CHCTeMbl ( iß o p M H p y io iu e r o  <}>HJibTpa), e c jr n  H a e e  
b x o ä  n o A a ß a T b  CJiyqaHHHH n p o u e c c  c  nocTOHHHOH cn e K T p a jib H o ft  
m ioT H O C T bio (T aK  H a3H B aeM biH  6 e jm H  u iy M ).  M eT O A H K a p a c q e T a  
n a p a M e T p o B  (J iop M H p yiom H x (jiH JibTpoB p a 3 p a 6 o T a H a  b  T e o p u n  aB - 
T O M aT H qecK oro  ynpaBJieH HH  [ 2 ] ,  R n n  n p o u e c c a  c  K o p p e jin u n o H H o n  
(JjyHKUHefl

( t )  =  K a ( 0 )  e ~ a ,T| c o s  ß t  (2 )

nepeuaToqHaH (JjyHKUHH (JiopMHpyiouiero <})HJibTpa HMeer b h ä

2 KAO) P +  b
Wxn(P)-- V - 51 So p 2 +  2p a +  I

(3)

rue P p i  —  cp [z  "P  ® h  —  z i)'<

P a i =  K a ( z +  i h - z f r ,  

P m i ~  c m (z i ^ i)I

m l' K m (z - H , y ,

rue a , ß — KostJuJiHUHeHTbi KoppejiauHH;
S 0 —  y p o ß e H b  cn eK T pau bH O H  n j io r a o c T H  äe.noro  u iy M a  

x(i t ) ;
p —  o n e p a T o p  ÄH^xfiepeHUHpoBaHHH; 
b =  a2+ ß 2.

06o3HaqHB

c P —  y n p y r a n  x a p a K T e p a cT H K a  noA B ecK H , b  o ö m e M  c a y -  
q a e  H euH H eH H an;

K a  —  K0S(J>4>HUHeHT aM0pTH33UHH ACMn(J)HpyK)IUeH X a paK 
TepHCTHKH noABecKH;

Crn —  HCeCTKOCTb IUHHbi:
K m  —  K0S4>(|)HUHeHT AeMn(|>HpOBaHHH IUHHbi; 

k  —  q n c j i o  o c e f t  T p a H c n o p T H o ro  c p e u c T B a ;
M  —  M a c c a  noupeccopeH H ofl qacTH; 

/  —  MOMeHT HHepuHH n o u p e c c o p e H H o f l  q a cT H ; 
rrii —  M a c c a  i - f l  H e n o u p e c c o p e H H o n  q a c r a ;  

z, 0 , Zi —  o ö o ö m e H H b ie  K oop u H H a T b i c h c t c m h ;  
li  —  paCCTOHHHe OT i -H OCH ÄO u eH T p a  THHieCTH T p a H c

n o p T H o r o  c p e u c T B a  (H M eeT  3 h h k  a n io c ,  e c u u  o c b  
p a c n o j io jK e H a  c n e p e u n  u e H T p a  TH jKecTH , h  M HH yc—  
e c jiH  c 3 a u H ) ; 

P piQ kp) —  xapaK T epH C T H K a y n p y r o r o  s jieM eH T a  ( p e c c o p b i )  i-ft  
o c h  (Xp —  A e(j)opM au H H  p e c c o p b i ) ;

P a i i h )  —  xapaK T epH C T H K a A e M n iJ iH p y io iu e ro  sjieM O H Ta ( a M o p -

T H 3 3 T 0 p a ) i - H OCH (X ^  —  CKOpOCTb AeijlOpM aUHH  
p e c c o p u ) ;

p c ( h )  —  xapaK T epH C T H K a c y x o r o  TpeHHH b  y 3 J ia x  n oA B ecK H ;

P -  ]/ W A O )

3an H iu eM  A H cjx jiepeH U H ajibH oe ypaB H eH H e 4> n n bT pa

H  +  2a H  +  P H  =  Kl  ( x  +  bx ) . (4)
ü o j iy q H T b  H a 3 U .B M  6 e jib ift  u iyM  x ( t )  m o jk h o ,  H c n o jib 3 y n  TaK  

H a3b iB aeM bie  uaTqH KH  c jiy q a ftH b ix  q u c e u ,  K O T op b ie  B b ip a öaT b iB a iO T  
H e K o p p e jin p o B a H H y io  n o ca e u o B a T e jib H O C T b  c jiy q a f iH H X  q n ce J i 
x t, x 2, ... ,  x t ,  H M e io iu n x  H opM a.nbHbiH  33KOH p a cn p e A e u e H H H  H AHC- 
n e p c n io  D x.

ripK H H M aeM  S T y n o c jie u o B a T e jib H O C T b  3 a  p e a jiH 3 a u H io  n p o u e c c a  
x (iA lt)  c  ÄHCKpeTHbiM B peM eH eM  ( A t  —  m a r  AUCKpeTHOCTH). 
C n e K T p a u b H a a  nuoTH O CTb T a K o r o  n p o u e c c a  H M eeT b h a

f  S 0 , npH 0 <  <o <  a>!
S ^ ( a ) = |  q  _ (5)

n p H  to >  (O j,

a KOppejIHUHOHHaH (JiyHKUHH —

K x (h =  Dx -
s in  (i>tT

(6 )
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B cA ea cT B ue HeKoppejiHpoBaHHOCTH aHce.n x t  b  T o w a x  x = A t ,  
2 A t  /At  ä o j i ä h o  6 u T b K x  ( t )  = 0 .  OTCioaa H axoauM

sin  ( /  A t  u j  =  0  ( /  =  ! ,  2 ,  . . . )
H

%

T i

noÄCTaBJiHa paßeHCTBo ( 7 )  b  BbipaxKenne ( 5 ) ,  n o ayaaeM  

„  D x A t
s 0 =  — ■

(7)

(8 )

TaKH M  o ß p a 3 0 M , H H T e rp n p y a  aH caeH H O  AH<|)(})epeHUHa.nbHoe 
y p a sH e H H e  ( fm a b T p a  ( 4 ) ,  b  K a a ecT B e  pem eH H H  n o a y a H M  3HaaeHHH 
n p o u e c c a  H  (i A t)  c  K op p ea a u H O H H oft  tfjyHKUHeii (2 ) .

H3Ji0JKeHHufl c n o c o ß  M oaeaapoB aH H a CTaunoH apH oro cjiyaaäH O - 
ro n p o u e c ca  no 3B o a a eT  npHMeHHTb M eToa CTaTHCTHaecKHX ncnbiTa- 
hhh [3 ]  n p n  pemeHHH C H d e M u  ( 1 )  ÄH(j)(|)epeHUHajibHbix ypaBH e
HHH" KOJie6 aHHH TpaH cnopTH oro cp eacT B a. C to h k h  3peHHH y a o ö -  
c t b 3  BbmHCJiHTeubHoro n p o u e c c a  Ha 3 IJ B M  y a o 6 nee AH(j)<I>epeHUH- 
ajibH oe ypaBHeHHe ( 4 )  (JwjibTpa o 6 beaHHHTb c  CHCTeMofl (1 )  h h h - 
TerpHpoBaTb h x  c o ä h h 3 k o b h m  m aroM  HHTerpupoBahhh coBM ecT- 
h o. 3ana3A biBaH H e b o 3 u o ö c tb h h  Ha i -ft och  TpaH cnopTH oro c p e a -  
CTB3 npOCTO OCymeCTBHTb, eCUH COXpaHHTb B OnepaTHBHOH naMHTH 
3 U B M  npo<J)HUb a o p o r n  Ha AAHHe Bcefl 6 a 3 u  TpaH cnopTH oro c p e a -  
CTBa, t .  e. /| —  lk-

B caMOM o 6 m eM  BHae cxeM a HccjieaoBaHHa KOjie6 aHHH T p anc- 
n opTH oro cp eacT B a m c t o a o m  CTaTHCTHaecKHX HcnbiTaHHH npHBeae- 
na Ha pu c. 2 .

B KaqecTBe pemeHHH CHCTeMbi amj)(}>epeHUHajibHbix ypaBHeHHH 
n o a ya aeM  nepeMemeHHH (aöcoaioTH bie h  OTHOCHTeubHbie), c n o p o -  
c t h , ycKopenHH, ycHJiHH b  sueM eH Tax noasecK H  h a p y r n e  xap aK T e-

pHCTHKH KaK CJlyMaHHbie (JjyHKUHH B peM eH H . O Ö paÖ O T aB  HX B Teae- 
HHe o n p e a e u e H H o ro  H H T epB au a BpeM eHH T, o n p e a e a a M  oueHKH hx 
BepOHTHOCTHblX xapaK T epH C TU K .

S„(u) SH(u)

C u e a o B a T e jib H O , K03<j><j>HUHeHT K y  b x o a h iu h h  b  paß eH C T B o ( 4 ) ,  b  
3 t o m  c a y a a e  np H H H M ae T b h a

P h c . 2. CxeMa H cc jie a o B a H H a  KOJieöaHHÜ T p a H c n o p T 
H o r o  c p e a c T B a  M e T o a o M  CTaTHCTHaecKHX H cn u T aH H ft:
/  — uaTHMK cJiyiaflHbix qncea; 2  — <t>opMHpyioimift 4>juibTp;
3  —  Moaejib aHHaMHqecKoft CHCTeMbi; 4  —  Öjiok o6pa6otKH 

uiyaafiHbix npoueccoB

H anpH M ep, aah BHUHCJieHHH oueH K H  cpeaH eKBaapaTH U H oro ot- 
KJioHeHHH n p o u e c c a  y ( t )  mohxho H cnojib30B aTb BbipauteHHe

- V  ü . !
r.ue N  =  —  —  h h c a o  T ou eK  Ha H H T epB aa e HaÖAioaeHH H . 

A t
TOHHOCTb nOJiyueHHHX OUeHOK, eCTeCTBeHHO, 3aBHCHT OT T H 

B 03pacTaeT c yBeanaeHHeM  T.
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MeTOA onpeneneHM« BeposiTHOCTHbix xapoKTepncTHK hgpobhoctcm flopor
B. H. rOPflEEB, JI. H. BOJ1KOB, B. c0. BABMHEB

A H e n p o n e Tp o B C K H fl ro c yn a p cTB e H H b iH  yH H B e p c H Te T

T I JIJI H3MepeHHH H 3anHCH C BbICOKOH TOHHOCTbK) Ha MaTHHT- 
f - K  Hyio aeH T y h a h  ocu H a a o rp a M M y HepoBHOCTeft a o p o r u  n p a x -  
THaecKH aroöofl a a h h h  npHM eHaeTca cn eu u a ab H a a  ycTaHOBKa. H 3 - 
MepeHHe ocHOBaHO Ha c b o h c tb c  TpexcTeneH H oro rn p ocK on a c o x p a -  
HHTb HeH3MeHHbiM HanpaBaeHHe cb o h x  oceft b npocTpaHCTBe. 
VcTaHOBKa (p u c . 1) npeacTaBJiaeT c o 6 o ö  TpexKOJiecuyio T e a e * K y ,  
Ha naaT<})opM y 1 KOTopoft ycianoBJieH  rnpooKonHaecicHH y 3 e a  2, 
aßaaiomHHCH qyBCTBHTC.ibHbiM sjieMeHTOM ycTpoficTBa. B KaaecT- 
Be r n p o y 3 a a  u cn o a b 3 y e T ca  aBHauHOHHbift rH poropH 30H T ATH-1 
c HeKOTopoft aopaöoTK O H , 3aKJnoaarouieHCH b to m , h to  Ha Ha- 
py>KHyK) paM K y yKpenjieH  noTeHUHOMeTp, noa3yHOK KOToporo  
axecTKO coeaHHeH c  raaBHOfl ocb io  r a p o c x o n a . K o a e c a  c napy>K- 
hh m  anaM eTpoM  52 c m  o t  rp y 3 0 B o ro  B e ao n p u u en a  B-924-2.

T e a e m n a  cBH3aHa c aBTOMOÖHJieM B oanaoM  3 .  V a e j i  KpenaeHHH  
4  o 6 ecneaH BaeT c B o ö o a y  nepeMemeHHH t c a o k k h  TOJibKo b BepTH- 
KaabHofl naocKOCTH, a y 3 e a  KpenaeHHH 5  —  KaK b BepTHKaabHofl, 
TaK h b ropH 30H TajibH oß naocKOCTax. IToapeccopeH H aa M acca 6  
oah hm  kohuom  m apHHpHo yK penjieH a « a  3aaH eft o ch  TeaeatKH, 
apyrH M  —  a ep e3  npyjKHHbi npH K penaaeTca p a aoM  c nepeaH efi 
ocbio . O H a c o c t o h t  H3 A ß y x  oaHHaKOBbix rp y 30B , pa3M em eHHbix  
Ha CTepaxHax CHMMeTpHaHo oraocH TeabH O  nepeA H ero K oaeca .

^CecTKocTH mHH h M acca naaT^opM bi c  rnpoy3aoM  noaoßpaHbi 
TaKHM o6pa30M , h t o  coöcTBeHHbie KoaeöaHHa H3MepHTeabHofl ch -  
CTeMH HMeioT aacTOTH, 3HaaHTejibH0 Bbime HccaeayeM bix. ü a p a - 
MeTpbi noapeccopeH H ofl Maccw 6  (axecTKOCTb npya<HH, Bec rpy30B h 
KoopaHHaTbi e ro  ueHTpa th ik c c th )  noaoßpau bi TaKHM oöpa30M , 
a ro  CHCTeMa paöoTaeT KaK aHHaMHaecKHH racHTeab coöcTBeHHbix 
KoaeöaHHH.

S K cn e p H M e H Ta a b H o  on pe a e a e H H a a  a M n a H Ty a H O -a a c TO TH a a  x a -

p a K Te p n c TH K a , CH H Taa Ha B H ß p ocTeH ae B3H-100, 6aH3Ka k aae- 
aabH oß pa6oa efl o 6 a a c T H  a a c T O T  0— 5 atf:

-^BHX .
— —  =  c o n s t ,

A sx

ra e  A  b i  —  a M n a H Ty a a  B x o a a ;
A b h x  —  aM naH Tyaa B b ix oaa .

I lp e a y cM O T p e H O  y cT p o ftcT B O , K O T o p o e  n o 3 B o a a e T  3 a n n cH B a T b  Ha 
M arH H TH yio a eH T y  hah o c u H a a o r p a M M y  c x o p o c T b  asH H ieH H a b BHje 
H M n y a b ca . O h o n p e a cT a B J ia e T  co ö o h  n a p y  k o h to k to b , 3aM M Kaio-

1 2 6 4  J  5

P hc. 1. CxeMa ycTaHOBKH

m n x c a  aep e3 o a h h  o ö o p o T  K oaeca  npn HaßeraHHH K yaaaK a, yKpen- 
aeH H oro Ha cn n u a x . YcTaHOBKa p a ö oT a eT  caeayiom H M  o6pa30M . 
B MOMeHT, K oraa naocKOCTb naaT(})opM u TeaeaxKH napaaaeabHa 
ropH3OHTajibH0ft naocK ocTH , raaB H aa o c b  rn p ocK o n a  h npoaoabH&/i 
ocb naaT<j)opMbi n a p a a a e a b H U , noA3yHOK noTeHUHOMeTpHaecxorc 
aaTaHKa H a xo a a T ca  b cpeaH eM  noaoiKeHHH, npHHHTOM 3 a Hyjib.
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Ilpu ÄBHJKeHHH TejiejKKH n o  iiep o B i'o ft  noBepxHOCTH rjiaB H aa o cb  
m pocK ona  cox p aH a eT  Hen3MeHHHM nepBOH aqaAbH oe noAOJKeHHe b 
npocTpaHCTBe, a npoacwibHaH o c b  n jia T ^ o p M u  o t k a o h h c t c h  Ha He- 
KOTOpblH yrOJI, KOTOpblH (JlHKCHpyeTCH nOTeHUHOMeTpHqeCKHM Ä3T- 
HHKOM. 3tO T  yrOJI HBAHeTCH CÄyqaHHblM, 6JIH3KHM K npOH3BOaHOH 
ot (JiyHKUHH npoijiHJiH Ä op orH  (npH  ÄOCTaTOHHO M a jiu x  y r jia x  Ha- 
mioHa, Ha6jH0ÄaeMHX b  aeficTBHTeAbHOCTH). H cKAioqeH H e cocT aB - 
ah iot HepoBHOCTH, ÄJiHHa K O T opux MeHbrne 6 a 3 0 B o ro  paccTOHHHH 
Me>KÄy OCH MH KOJiec.

3ÄeKTpHqecKHfl c u n ia A , CHHMaeMbifl c  aaTUHKa, 3anncbiBaeTCH 
Ha ManiHTiiyio aeH Ty h äh  ocuH ÄÄOrpaM M y. A n n a p a T y p a  3anHCH h 
BOCnpOH3BeÄeHHH ÄÄH MarHHTO(J)OHa, COCTOHlUaH H3 MOÄyÄHTOpOB 
pafioqero CHraaAa, K o m p o Ä b H o ro  CHraaAa h cnrH aÄ a, n p o n o p u n - 
OHaÄbHOTO CKOpOCTH ÖyKCHpOBKH, a  TaKJKe nOÄOCOBHblX (JlHAbTpOB 
h ÄeMOÄyÄHTOpoB cooTBeTCTByiom H X cHrHaÄOB on n ca H a  b p a ß o T e
[1]- C hthhä 3anHCbiBaeTCH Ha ocuHAAorpa<{> H -700 H en ocp ea cT - 
BeHHo c  ÄaTHHKa, BKÄKweHHoro b  cx eM y  cöaÄ aH cnpoB aH H oro M ocTa 
ÄÄH HCKAKJqeHHH nOCTOHHHOH COCTaBAHKHUeft. TeAejKKH ÖyKCHpO- 
BaÄHCb MHKpoaBTOÖyCOM «R A F -JIaT B H H », B Ky30Be KOTOporo pa3- 
MeipaÄacb H3MepHTeAbHaH h perH C Tpnpyiom aH  a n n a p a T y p a . C k o -  
pOCTb ÖyKCHpOBKH npH H3MepeHHHX BblÖHpaAaCb B 33BHCHM0CTH OT 
H3MepneMbix yqacTKOB: Ha yqacT K ax  c  h ä oxh m  noK pbiraeM  5 —  
6 km/h, c  xopouiH M  —  10— 12 km/h.

ZIäh onpeaeaeH H H  CTaTHcraqecKHX xapaKTepncTH K HepoBHOCTeä 
nyTH (KOppeÄHUHOHHOH (JiyHKUHH, (JiyHKUHH CneKTpaAbHOH nÄOTHO- 
cth  h ÄHcnepcHH) 3anH caH H uft Ha MarHHTHyio ÄeHTy h ä h  o c u h ä -  
Ä orpaM M y n p o u e c c  HeoßxouH M O npeÄßapHTeÄbHO npoH H T erpnpo- 
BaTb H BbinOÄHHTb OnepaUHlO CTÄajKHBaHHH, T. e . BUÖpOCHTb H3 
paccMOTpeHHH yKÄOHH h noÄTaeMbi HCCÄeAyeMoro yqacT K a n y ™ , 
npeBbiuiarouiHe n o  ÄAHHe H H Tepecyiom H e H ac HepoBHOCTH. Ranee 
onpeueÄHeTcn KoppeuHUHOHHan (JiyHKUHH no (JiopMyAe*

T -  T

# ( * ) =  T ] _ z ^  +  0 )  

o

A a h  HHTerpnpoBaHHH n p o u e c c a  craaiKHBaHHH h BuqHcaeHHH K op- 
peÄHUHOHHoft (JiyHKUHH ( 1 )  Ha aiiauoroBO H  BbiqHCÄHTeÄbHofl M a m n - 
iie M n T -9  ßb iua  H a ß p an a  cxeM a , npeacTaB AH ioiuaH  c o ß o f i  HHTe- 
rp arop  c  ßOÄbUioft naMHTbio, (JiHAbTp BepxHHX qacTOT, He n p o n y - 
CKarouiHH uacTOTH, cooTBeTCTByiom H e onpeaeaeH H biM  ä ä h h 3 m  He- 
pOBHOCTeii, H KOppeAHTOp, H3BeCTHbIH H3 ÄHTepaTypbl, HanpHMep
[2 ]. C  u e n b io  noBbimeHHH t o h h o c t h  BbiqHcaeHHH HHTerpaÄ b  p a - 

BeHCTBe (1 )  onpeueuHÄCH q u c - 
aeHHbiM c n o c o ö o M  Ha 3 U .B M  
«M hhck-22». FIoÄyqeHHbie 3K cne- 
pHMeHT3ÄbHbie KpHBbie KOppeÄH- 
KHOHHMX (JiyHKUHH annpoKCHMH- 
pOB3ÄHCb BbipajKeHHHMH BHA3

R ( , t ) =  2  A j e ~ d j W  c o s p y / ,  (2 ) 
i = i

a 3aTeM, H cnoAb3yH  n p e o ß p a 3 0 -  
BaHne $ y p b e ,  onpeaeaH AH Cb 3H a- 
qeHHH ä ä h  (JiyHKUHfi cn eK T p aab - 
HblX nÄOTHOCTeÜ.

Rn h HCKÄioqeHHH norpeurao- 
CTefl 6a3a  ycT poftcT B a 6  ä o ä j k - 
Ha ßblTb BHÖpaHa, HCXOÄH H3
CÄeÄyiouiHX coofipa jK eH H ö. B  
n p ou ecce  H3MepeHHH Ha MarHHT
Hyio ÄeHTy h ä h  ocuH ÄÄOrpaM M y 
3anHCbiBaeTCH yrou x, o n p e a e -  
ahkuuhh npeBbiineHHe o a h o t o  
K ou eca  Hau ÄpyrHM . 3 t o  n p eß b i- 
meHue b ak>6oh m om ch t BpeM e- 
hh paBHo

A y  =  6 s l n . * .  (3 )

n y cT b  y ( 0 ) = 0 ,  TOrua y ( b )  =
=  & s i n * i ;  i / ( 2 6 )  = 6  s in  X i +
+ 6  s in  x 2 h t .  ä - h ä h  b  oßm eM  
BHÄe

n

y  (nb) =  6 2  s *n x h < '=
k = i

n PH MaÄbix x, HaßÄiOÄaeMbix b aeöcTBHTeAbHOCTH, (JiopMyAbi 
( 3 )  H ( 4 )  MOJKHO 33MeHHTb npHßÄHJKeHHbIMH:

n
L y  —  bx', y ( n b ) =  b 2  ■*/>

k=l

hto 3HaqHTeÄbH0 oÖÄerqaeT BuqHCÄeHHH.
TaKHM oßpa30M, HMen yrou x h ßa3y TeÄe*KH b, mojkho onpe- 

ÄeÄHTb opÄHHaTbi noBepxHOCTH, oTCTOHiune upyr ot ÄPyra Ha Be- 
ÄHqHHy, KpaTHyio ßa3e. Ecah BbißpaTb äähhy ßa30Boro paccTOH- 
hhh paBHoä naHMeHbiueMy rnary HHTerpHpoBaHHH npn noÄcqeTe 
KOppeÄHUHOHHOH (JiyHKUHH, TO CnpaBeflÄHBO yTBepjKÄeHHe, hto no- 
rpeuiHocTb MeToaa n3MepeHHH paBHa HyAio, a o fim a n  norpeuiHOCTb 
CKAaAbiBaeTCH H3 annapaTypHux npn H3MepeHHH h annapaTypHbix 
h MeTOÄHqecKHx npn cTaTHCTHqecKoft oßpaßoTKe. Hcxoäh H3 sto- 
ro ÄÄHHa 6a30Boro paccTOHHHH H3roTOBÄenHoro oßpa3ua, a CAeuo- 
BaieAbHO, h mar HHTerpnpoBaHHH npn CTaTHCTHqecKoft oßpaßorae 
ßblÄH B3HTU paBHHMH 3 0  CM. Z(ÄHHa peaAH33UHH ÄJIH nOBblUieHHH 
tohhocth BbißupaAacb b 1 ,5 — 2  pa3a ßoAbme peKOMeHayeMoft [ 3 ] .

M e T O Ä H K a  n p o ß e Ä e H H H  nc n b i Ta HHH h a h a ä h 3 
p e 3 y i i b T a T O B .  H3MepHAHCb yqacTKH acijiaAbTHpoBaHHHX, ue- 
MeHTHO-ßeTOHHblX H ßyÄbIJKHblX ÄOpOT, a  TaKJKe rpyHTOBblX Ä o p o r. 
HepoBHOCTH, ÄÄHHH KOTOpUX npeBHHiaAH 5 0  M,  H3 paccMOTpeHHH  
HCKÄioqaAHCb, t. e. cnpHMAHÄHCb. B  TaßAH ue npHBeaeHbi p e 3 y a b -  
TaTbi HccaeaoBaHHH äah pa3AHHHbix THnoB a o p o r .

H a  pnc. 2  npeacTaBaeHbi rpaiJiHKH HopMHpoBaHHbix (JiyHKUHH 
cneKTpaabHbix naoTHOCTeft Tpex THnoB aopor, rpyHTOBofl no noaio 
c ßyrpaMH h hmbmh, actJiaÄbTHpoBaHHOö xopomero KaqecTBa h 
ßyablJKHOH C BblßOHHaMH, nOCTpOeHHbie no COOTBeTCTByiOIUHM (Jiop- 
MyaaM H3 Taßanubi.

Ropom  c  ycoßepmeHCTBOBaHHbiM noKpbiTHCM (ueMCino-öeroH, 
ac(jiaÄbT) HMeiOT naaBHO yßuBaiomHH cneKTp äahh HepoBHOCTefl 
(Ha rpa<J>HKe h b Taßanue co onpeaeaneT hhcäo KoaeßaHHÖ, npnxo- 
ähhihxch Ha 1 m nyTH). floporn c ßyabiJKHbiM noKpbiTHeM HMeiOT 
naHßoaee rnnpoKHÜ cocTaB cneKTpa, a rpaiJiHK (JiyHKUHH 3aTyxaeT 
MeaaeHHo, hto CBHaeTeAbCTByeT o HaaHHUH kopotkhx HepoBHOCTefl 
3HaqHTeAbHOH BbICOTbl. KpOMe TOTO, ÄBa HpKO BblpajKeHHblX MaK- 
CHMyMa (JiyHKUHH CBHÄeTeAbCTByiOT O HaAHHHH B COCTaBe cneKTpa 
nepHOÄHHGCKHX COCTaBAHKJIUHX, COOTBeTCTByiOIUHX ÄÄHH3M HepCB-
nocTeft 2 ,2 2  h 0 ,8 3  m .

CTaTH CTH qecK H e xapaK TepH C TH K H  rpyH T O B bix  aopor H3MeHHiOTCH 
b aoBOAbHo mupoKOM aHana30He.

Äopora
ripH6jiH>KeHHoe BbipaiKeHHe HOpMHpoBaHiioA cneKTpaabHOft 

naOTHOCTH D  B CM*

AcipajibTHpOBaHHan: 

xopoiuero KaqecTBa

C HSHOUieHHblM nOKpblTHeM 

C BblßOHHaMH

S (o i )  =  

5 (0 . )  =

5  (u.) =

0,134
<D* +  0,36 
0 ,2

S  ( O) =

 ̂ 0,00093 (01« +  0,20) 
(co2 — 0,24)2+  0,05 
0,0005 (m2 +  0,39) 

(-02 — 0,39)2 +  0,0039 
0,000012 (<o2 +  0,36) 
(co2 — 0,36)2 +  0,0036 
0,00095 (<o2 +  0,5) 

co2 +  4 ' (co2 — 0.48)2 +  0,0196

co2 +  0,64 
0.433

0* +  2,57 
0,4

1,5 1,22

1,75 1,32

4,9 2,21

6,2 2,49

rpyHTOBaa:

Ha oßOHHHe noaa

no nojiio c 6yrpaMH 11 
«MaMH

Ha onyiuae aeca c 6 y r- 
paMH H «MaMH

5 ( 0 )  = 0,0024 (co2 +  0,0767) 0,00095 (co2 +  0,284)
(co2 -  0,0S87)2+  0,00275 (o>2 -  0,264)2+0,1136

5 ( o )  =  

S ( o )  =

0,0255 
o2 +  0,16

0,07
o 2 +  0,16

0,00255 (co2 +  0,132) 
(co2 -  0.I12)2 +  0,00488 

0,00142 (co2 +  0,335) 
(co2 — 0,315)2 +  0,13

2,3 1,52

4,7 2,17

7,4 2,72

EyjibDKiiafi: 

b yaoBaeTBopHTeabHOM
COCT09HHH

C BblCOHHaMH

5 ( 0 )  =

5  (<o) :

0,0477 0,0043 (co2 +  0,04245)
o2 +  2,25 (co2 -  0,3635)2 +  0,0466 

0,00095 (co2 +  0,1325)
(co2 -  0.I125)2 +  0,0049 

0,32 , 0,02 (co2 +  0,365)

+

co2 +  4 ( o 2 -  0,165)= +  0,099
0,000637 (co2 +  1,11)
(co2 — 1,09)2 +  0,044

5,2

8, 1

2,28

2,84

1 , 2 , 3 . . . « .  ( 4)
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P hc. 2. rpa<j)HKH HopMHpoBaHHUx
(})yHKU.HH cneKTpaabHbix naoTHOcTeö 

a o p o r :
1 —  actiiajiLT; 2  —  rpyHT; 3  —  ÖyabiJKHHK

X oporn o  HaKaTaHHaa, raaaK aa rpyHTOBaa a op o ra  no BHay 
cneKTpaabHon n a o ra o cr a  h n o  BennnHHe ancnepcHH ÖHH3Ka k ac- 
(J)a.ibTHpOBaHHOH a o p o re , a a o p o r a  c  BHÖOHHaMH h HMaMH öaH3Ka

n o  CTaTKCTHnecKHM xapaK T epH C TH K aM  k a o p o r a M  c  b u ö h t u m  ac- 
(j)ajibTOM  h  öy jib iÄ H H K O M . O flH aK O  H M eeT ca  h  c y m e cT B e H H o e  OTJ1H- 
n n e  c n e K T p a jib H o r o  c o c T a ß a  rpyH T O B bix  a o p o r  o t  a o p o r  c  H cxyc- 
CTBeHHHM nOKpblTHeM , K O T O poe BHaHO H3 rpatJjHK a. OyHKUHH 
cn e K T p a a b H o ft  naoTHOCTH 3 a T y x a e T  a o ß o a b H o  ö u c r p o .  3 t o  CBHae- 
T eabC T B yeT  06  OTcyTCTBHH b  c n e K T p e  K opoT K H X  H ep oB H O cren , h to  
x o p o r n o  OÖT>HCHHeTCH (j)H3HqeCKHM CMbICaOM —  aBHJKyiHHHCH 
T p a H cn o p T  ae< J)opM H pyeT  h  c ra a jK H B a e T  rp y H T  c b o h m h  xoaecaM H . 
H epoBH O C TH  c  aaH H aM H  2 ,9 4  m  b  c n e K T p e  a a H H ofl a o p o r a  n p e o ö a a -  
aa iO T , HTO, BepOHTHO, OÖbHCHHeTCH T3KJKe aHH3MHHeCKHM B 0 3aeä- 
cTBHeM T p a H c n o p T a . H a K o n a e H n e  CTa T H c r a n e c K o r o  M a T e p n a a a  no- 
3B oaH T  BbiHBHTb o ö m H e  3aK O H O M epH ocTH , n p H c y m n e  o n p e a e a e H - 
h w m  THnaM a o p o r ,  h  n p oH 3B ecT H  h x  K aaccH (j)H K au .H io n o  B ep oaT - 
HOCTHblM XapaK TepH CTH K aM .

J1MTEPATVPA

1. B o j i k o b  J I. H .,  T o p a e e B  B . H . M e T o a  H 3M epeH H a He- 
poBHOCTeft a o p o r .  S K cn e p H M e iiT a a b H b iii c6 op H H K  no npoHHOCTH h 
HaaejKH OCTH  KOHCTpyKUHH. T p y a w  Z p ie r ip o n e T p o B C K o r o  r o c y a a p c T -  
B e n H o r o  yH H B epcH T eT a, 1 97 1 .

2 . M  h p  c  k  h fl T . f l .  A n n a p a T y p H o e  o n p e a e a e H H e  x a p a K T e p n - 
c t h k  c a y n a ftH b ix  n p o u e c c o B .  H 3 a -B O  « S H e p r a a » ,  1 9 6 7 .

3 . C o a o a O B H H K O B  B . B .  CiaTHCTHHeCKaH  aHHaMHKa h h - 
H enH bix CHCTeM aB T O M aT H H ecK oro y n p a ß a eH H H . <J>H3MaTra3, 1960.

yflK 629.113.011.5

Oi^eHKa noßefleHMfl Ky30Ba npn ctojikhobghkh aBTOMOÖMnefi
KaHfl. Te xH . H a y n  M . E. W K O JlbH M K O B , K>. P. T A rY H O B  

HAMH

V  APAKTEP aBHm eHHH  aBTOMOÖHaa n o c a e  ctoaK H O BeH H H  c n e -  
nOaBHIKHbIM npenHTCTBH eM  MOJKHO npea C T a B H T b CaeayiO U lH M  

0Ö p a 3 0 M  ( p n c .  1 ) .
f l o c a e  n e p B O H a n a a b H o ro  con pH K ocH O B eH H a c npenaTC TB H eM  b  

MOMeHT 3 a  cn e T  H a p a c T a io u in x  aecjJopM auH H  K a n o r a o f t  q a c r a  
H eaec{)opM H pyeM aH  n a c r a  aBTOM OÖH aa (K y 3 0 B a )  n p o a o a jK a e T  n e -  
p e M e m a T b c a  n o  TOM y * e  H a n p a B a eH H io  asH JK eH H a, K O T o p o e  aBTO- 
MOÖHHb H M ea a o  CTOaKHOBeHHH.

B HeKOTopbin MOMeHT \tx CKopocTb Heae(j)opMHpyeMoft qacTH aB-
TOMOÖHHH CHH3HTCH aO  H y-
a a ,  a nepeMemeHHe ao- 
CTHTHeT M3KCHMaabHOH Be-
aHHHHbi x m - Z I a n e e  3 a  
cn eT  c n a  y n p y r o c ™  a e -  
$opM H poB a H H O H  qacT H  K y- 
3 0 B a  aBTOMOÖHab H3HHeT 
aB H raTbCH  B npOTHBOnO- 
aojK H O M  n epB O H an a abH O - 
M y H anpaB aeH H H  h  n o c a e  
aocTHJKeHHH M aK CH M aab- 
HOH CKOpOCTH 0TCK 0K3 V n 
n ocT en eH H O  oeraH O B H T ca  
n o a  aeftcT B H eM  c n a  c o n p o -  
THBaeHHH aBHIKeHHK).

P hc. 1. 0 a 3 H  aBHJKeHHa 
Heae4>opMHpyeMoft nacra 
Ky30Ba npn croaKHOBe- 
hhh aBTOMOönaa c  He- 
noaBHjKHbiM npenaTCTBH- 

eM:
!  —  aKTHBHaa 4>a3a; 2 —  o t - 

ckok ; 3 —  saTyxaH ae

PaccMOTpHM aKTHBHyio 4>a3y yaap a  [1  h 2 ] ,  BKaionaiouiyK) Han- 
öoab iuee n o aöcoaroTH oö BeaHHHHe 3aMeaaeHHe w m.

B nepBOM npHÖaniKeHHH aßHJKeHHe aBTOMOönaa b  npeaeaax 
aKTHBHOH <J>a3bi yaap a  m ojkho onncaTb MaTeMaraaecKH, paccMaT- 
pHBaa aBTOMOÖHab KaK oaHOMaccoßyio anHaMHaecKyio CHCTeMy c 
oaHoft CTeneHbK) CBOöoau (pnc. 2) h noHHMaa noa M  M accy Bcex 
aacTeii aBTOMOÖHaa, HCKaionnB Te, KOTopue CMHHaiOTca npn 
CTOaKHOBeHHH.

P hc. 2. P acn eraaa
CXeMa CTOaKHOBeHHH 
aBTOMOÖHaa c  npenaT- 

CTBneM
atx)

ZlH({)(j)epeHu.HaabHoe ypaBH eH H e aßHJKeHHH aBTO M OÖ Haa p a c - 
cM aTp H B aeM o n pacqeTH oft cxeMbi b n p e a e a a x  aKTH BH ofl 4>a3bi y a a 
pa ö y a e T

x  +  Q (x )x  +  P (x )x  =  0 , (1)

r a e  Q(x) —  4>yHKUHa a e M n ^ n p o B a H H a  (x a p a K T e p H 3 y e T  H e y n p y -  
r o e  c o n p o T H B a e H H e ) ;

P(x) —  4>yHKUHH JKecTKOCTH (x a p a K T e p H 3 y e T  y n p y r o e  co- 
n p o T H B a e H H e ).

ZleM n^npoB aH H e h mecTKOCTb ae^op M H p yeM oft n a c r a  Ky30Ba  
oöecneaH BaiOTca CooTBeTCTBeHHo naacraqecKH M H  h yn pyraM H  a e -  
4>OpMaHHHMH CMHHaeMOH npH CTOaKHOBeHHH aBTOMOÖHaa KanOT- 
hoh n a c ra  K y30B a, a n ö o  BBeaeHHeM cnennaabH bix aeM m j>Hpyiom Hx  
h y n p y rn x  ycTpoflcTB, n o ra om a ro u in x  sn e p ra io  y a a p a . ÖyHKHHH 
HeMn(J)HpOBaHHH H JKeCTKOCTH aoajK H bl ÖbTTb T3KHMH, HTOÖbl npH 
CTOaKHOBeHHH naccajKHpcKOM y c a a o H y  ö u a  oöecnen eH  ö e 3 0 n a c -  
HbiH ypoBeHb 3aM eaaeHHH.

3a aan a  s a K a r o n a e i c a  b t o m , h t o ö u  n o a o ö p a T b  H e o ö x o a H M b ifl 
BHa (JiyHKUHft Q(x) h  P {x), onH C biB aiom .H X  y a a p u u e  a e iJ iop M a iiH -
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OHHbie cBOHCTBa ÄetfiopMHpyeMOH qacra Ky30Ba, h qTo6bi Haßra 
KOHCTpyKTHBHbie pemeHHH nepeaHeii h 3aaHefi qacTeß aBTOMOÖH- 
jia, yaapHo-aeijiopManHOHHbie CBOHCTBa kotophx noaHHHHiOTCH 
HaftaeHHUM 3aKOHOMepHOCTHM. nOSTOMy, KpOMe SKCnepHMeHTaab- 
Horo, HeoöxoaHMo TeoperaiecKoe H3yqeHHe pa3JiHqHoro BHaa 
lj)yHKi;HH Q(x) H P(x) H CBH3aHHbIX C HX Bbl6opOM OCOßeHHOCTefi 
h cbohctb aetjiopMHpyeMbix qacTeß Ky30Ba.

B KaqecTBe pemeHHH b nepBOM npHßaHmeHHH yKa3aHHoft 3 a - 
ÄaqH paccMOTpeHbi Tpn BHaa (JiyHKUHß aeMmJmpoBHHHH h »ecT- 
KOCTH.

FlepBblH BHÄ
Q W  =  0 ; P W  =  . ’ ,

1rße (o =

BTOpOH BHÄ

X +  ü)2 X =  0 .

Q ( x )  =  —  x ;  p {x )  =  o ,

(2 )

rae a 0 —  y a e a b H u fi K03<jK}iHiiHeHT H e y n p y ro ro  conpoTHBaeHHH 
Aeij)opMHpyeMOH q a c r a  K y30Ba, oTHeceHHbifl k  n oroH - 
HOMy M eTpy anHHH. 

Ä e cT x o c T b  aei})opM HpyeM OH q a c r a  Ky30Ba paBHa H yaio, a 
(JjyHKUHa H e y n p y ro ro  conpoTHBaeHHH HHHefiHa, h aH<})({)epeHUHanb- 
Hoe ypaBHeHne (1 )  n p eo6 p a 30 B M B aeT ca  b

TpeTHH BHa

n r\
~ ^ x x  =  0 - M

Q W = ^ -  =  X;  P { x )  =  u>2 ,

(3)

rae a  —  K03<j)(j)HUHeHT H e y n p y ro r o  conpoTHBaeHHH aeiJiopM H pye- 
moh aacTH Ky30Ba.

Ä ecT K ocT b  h aeMn<})HpoBaHHe aetJiopM H pyeM ofl q a c r a  Ky30Ba 
xapaxTepH3yK)TCH KOHCTaHTa m h , a am jxjjepeH U H anbH oe ypaBHeHne 
(1) npeo6pa30B biB aeT ca  b

x  +  \ x  +  u>2 x  =  0. (4)
FIpHMeHHTeabHo k H3yqaeMOMy HaMH Bonpocy H3 aH<J><)>epeHiiH- 

a.ibHbix ypaBHeHHH (2 )— (4) aoamiibi öbiTb onpeaeaeHbi yaapHbie 
aeiJiopMauHOHHbie xapaKTepncraKH: MaKCHMaabHoe nepeMemeHHe 
xm, K03t})cj)HUHenT ynpyroro conpoTHBaeHHH K, K03(J)(J)HUHeHTbi He
ynpyroro conpoTHBaeHHH a h ao, cooTBeTCTByiomHe 3aaaHHbiM 
3HaqeHHHM CKOpOCTH CToaKHOBeHHH Vo H MaKCHMaabHOrO 3 a M e a -  
aeHHH wm.

TaKHM o6pa30M, aoarKHa öbiTb perneHa 3aaaqa, b  HeKOTopoM 
CMbicae oßparaan toii, aan KOTopofl Hcnoab3yioTCH oöbiqHo 3ann- 
caHHbie ypaBHeHHH, Koraa KoscjKjmuneiiTbi K, a h a0 cqHTaiOTCH 
3aaaHHUMH.

BbinoariHH peuieHHH h H eoßxoaH M bie n p e o 6 p a 3 0 B a H H H , noayqH M  
<})0pMyaH a a a  x m , K ,  a ,  a 0.

TIo ypaBHeHHio (2)

l T 2

K  =  -
w m G

S V q

n r  I m , x m =  m . (5)

ITo ypaB H eH H io (3)
,-2 n

k T  c e x / M 2,a0 « -
w m  G

0 , 3 ^ o

w.

■■ 0 ,7 8  m .
. %

(6 )

no ypaBHeHHio (4): 

1) n p n  «  >  —  X

K -
w m G

2 2 
g v 0 4

x r  I m ,

2 wmG

K r  C eK jM , (7)
-q a c T O T a  c o ö c T B e iiH b ix  K o a e ß a m if i  H eaeiJ iopM H -

pyeMOH q a c r a  K y 3 0 B a ;
K  —  >KecTKOCTb aetjiopM H pyeM oft q a c r a  Ky30Ba b 

Kr/M-,

G
M  =  —  —  Macca HeaeijiopMHpyeMoß qacTH Ky30Ba b

K .r CBK?IM\

G —  B ec HcaecjiopMHpyeMOH qacTH Ky30Ba b kF\ 
g = 9,8 M/ceK2 —  ycK op eH n e c n a u  ra>K ecra.
TaKHM o6pa30M , b  aaHHOM c a y q a e  aeM m Jm poBaHHe aeijiopM H pye- 

moh qacTH Ky30Ba OTcyTCTByeT, y n p y r o e  con p oraB a eH H e xapaK T e- 
pH3yeTCH KOHCTaHTOH, a aH<j>(|>epeHii,HaabHoe ypaBH eH ne (1 )  n p e - 
o6pa30BUBaeTCH b

x m ■■
w „

M ,

r a e  <pi h <p2 —  tftyH K u m i oraom eH H H  K o a tp fp im n e in o B  H e y n p y ro ro  
h y n p y r o r o  conpoTHBaeHHH;

2 ) n p n  <o <  —  X

K  =

2<o_\2

X

4^0  g f  2

K r  I m ,
(8 )

wmG 
v u g f a

K r  c e K lM ,

Xm —

rae fi h ft —  cjiyHKUHH oraomeiiHH KoscpcjrimneHTOB Heynpyroro 
h ynpyroro conpoTHBaeHHH.

O o p M y a b i a a n  cpi, q>2, f i h f 2 aocTaToqH O  rpoM 03aKH  h nosTOM y 
He npHBoanTCH. B  T a ß a n u e  aaH bi HeKOTopbie 3HaqeHHH sthx Be- 
anqHH.

4>yHKUHH

X . 2o>
------ (flJlfl cp) H -----
2oj X

Om * /  )

0,2 0,4 0,6 0,8 0,9

<P1................
f t ................
J 1 . . . .
/ * ................

0,7560 
0,4104 
0,9644 

8,8 • I O -5

0,6075 
0,4317 
0,9032 

1,167- 1 0 - 3

0,4955 
0,6545 
0,8445 

4,88 • IO“ 3

0,4242 
2,5375 
0,7894 

1,25- IO“ 2

0,3941 
20,065 
0,7594 

1,8 • 1 0 - 2

H 3 aH aa n3 a n o a yq e H H b ix  3aBHCHM0CTefl B b iTen aeT caeayiom .ee.
T T ecJiopM H pyeM bie q acT H  K y3 0 B a  a o a rK H U  H M era  K03(j)4)HU,HeHTbi 

» e c T K O c r a  h H e y n p y r o r o  con p oT H B aeH H H , TeM 6 o a b m e  n o  B e a n q H - 
He, qeM  6 o a b m e  M a c c a  a B T O M oöH an , qeM  M eH b m e c K o p o c T b  b mo- 
MeHT CToaKHOBeHHH h qeM  6 o a b in e  3 a a a H H a n  B ea n qH H a 3 a M e a a e -  
HHH Wm-

MaKCHManbHoe nepeM em eH H e neaetJiopM H pyeM ofl q a c r a  Ky30Ba 
n p n  CToaKHOBeHHH He 33bhcht ot B e c a  K y30Ba, a onpeaeaneT C H  
COOTHOmeHHHMH MeHCay KBaapaTOM CKOpOCTH CToaKHOBeHHH Vo, 
BeaHqHHOH 3aMeaaeHHH w m h K03(})(J)HU,HeHTaMH y n p y r o r o  h H eyn
p y r o r o  conpoTHBaeHHH aeijiopMHpyeM OH q a c r a  Ky30Ba. n p n  stom 
Ha nepeM em eH H e x m 3HaqHTeabHo B anneT C K opocTb CToaKHOBeHHH 
Vq. WeM ß o a b m e  3Ta CKopocTb, TeM ö o a b m e  MaKCHMaabHoe n e p e 
MemeHHe. C poctom 3aaaH H Oro 3aMeaaeHHH w m MaKCHMaabHoe 
nepeM em eH H e xm n a a a eT .

B CBH3H C TaKOH MHOTOCTOpOHHefl 33BHCHMOCTbIO yaOÖHO nOab- 
30BaTbCH rpatJiHKaMH BeaHHHH n o  (JiopMyaaM (5 ) —  (8 ) ,  noaoßH bi- 
mh noKa3aHHbiM Ha pnc. 3 a a a  q a cr a o r o  cay q a a  CToaKHOBeHHH 
aBTOMoßnaH, y  KOToporo Bec HeaeifiopMHpyiomHXCH bo BpeMH 
y aap a  qacTefl G = 1 0 0 0  kz, npn a c o p o c r a  CToaKHOBeHHH 
t»0= 5 0  KMjn, 3aaaHHoro 3aMeaaeHHH w m — 20, 30, 40, 50 h 60g .

n y c r a  3 a a a H O , hto a a n  aB T O M oß naH  B ecoM  1000 kz n p n  C K o p o - 
cth CToaKHOBeHHH 'O0= 5 0  km/h M aK C H M aabH oe 3 a M e a a e H H e  K y 3 0 B a  
He a o a m H O  n p e B b im a T b  w m = 2 0 g .

H 3 p n c .  3 c a e a y e T ,  hto, e c a n  C K o p o c T b  ra cH T b  T o a b K o  3 a  cqeT 
y n p y r o r o  con poT H B aeH H H  ae<})opM H pyeM O H  q a cT H , to B eanqH H bi 
e e  »ecT K O C T H  M o ry T  a e m a T b  b a o c T a T o q H O  m n p oK O M  a n a n a 3 0 H e . 
B e a n q H H a  K03(j)(}>HnHeHTa m e c r a o c T H  K  a o a m n a  6 b iT b  yB H 3aH a c  
a o n y c T H M o fl  BeanqH HOH  aeiJ iopM auH H  x m. E c a n  a o n y c r a r a  
X m = l  M, TO H eoßxO a H M aH  JKeCTKOCTb 6 y a e T  C0CT3B.THTb
K ~ 2 ■ 104 Kr/m .

3  3aK . 7 3
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' ( ¥ )  K(h ) «(M a(M
kPcbk/ m KPcex/M

 J
— - 4

V
V v

\ A

x s
N

2 u
JT~- 0.9

20 30 40 50 wmj 20 30 40 50wmg 20 30 40 50wmg

P h c .  3 . TpaijjH K H  3 3 b h c h m o c t h  K, ol h  xm o t  n a p a M e T p o B  ä b h jk b h h h  aBTOMOÖHÄH 
npH CTOaKHOBeHHH (G = 1 0 0 0  kz, u =  50 km/h) :

«0
1 — Q (X)  =  0; P (X) rd (0*; 2  —  Q (x)

X
(o >  —

M ' x ; P  (x )  =  0; 3 — Q (x )  -  X; P  (x )  -  co»;

— Q (x )  —  X; P  (x )  — cd1; ft> < ------
2

H3 pnc. 3 bh äho, h to  ra u ie H H e  c k o p o c th  yuapa npn CTOJiKHOBe- 
HHH TOJIbKO 3a CHeT CHÄ ynpyTOCTH npHBOÄHT K HeOÖXOÄHMOCTH 
ÄonycKaTb oneHb ÖOAbiuyio ÄecjiopMamiio 3btom o6häh, a  cJT ea oB a- 
TejibHo, yßejiHHHBaTb e ro  juiUHy.

E cJIH CKOpOCTb B HKTHBHOft 30He yÄapa raCHTb TOÄbKO 3a CHeT 
ÄeMn(J)HpoBaHHH npn AHHeftHofi <}>yHKUHH H eynpyroro conpoTHBAe- 
h h h , to , KaK cjieÄyeT H3 cpaBHeHHH (jjopMyu (5) h (6 ) npn Tex jK'e
COOTHOUieHHHX CKOpOCTH B MOMeHT CTOAKHOBeHHH Vo H 3aÄaHHOrO  
33MeÄAeHHH aym, BejiHHHHa M3KCHM3AbHOft Äe<j)opMau,HH Äe<J)Op- 
MHpyeMofi nacTH Ky30Ba m ojkct 6 b iT b  yMeHbiueHa TOJibKO b 
1,28 pa3a. TaKHM o6pa30M , o6 a  paccMOTpeHHbix bhä3 (jjyHKunft 
Q ( x )  H P ( x )  Tpe6yiOT ÄOCTaTOHHO ÖOAblUOfi ÄAHHbl aBTOMOÖHAb-
Horo Ky30Ba. PaccMOTpemibie b h ä h  (jjyHKUHft ÄeMmjmpoBaHHH h
JKecTKOCTH HBÄHKJTCH B H3BCCTHOM CMbICJie npeÄeAbHHMH.

Ä a h  öou ee  o6 m ero  cAynan, onncbiBaeM oro ypaBHeHneM (4 ) ,  ue- 
aecoo6pa3H o paccMOTpeTb ÄBa BapnaHTa cooTHomeHuft MejKAy ko - 
3(J)(J)HUHeHTaMH JKecTKOCTH h H eynpyroro conpoTHBjieHHH, cootbct-

CTByrouiHX m > — X h u  < —  X. KaK bhäho H3 rpa<}>HKOB pnc. 3,

X
COOTHOmeHHHM <0 <  —  COOTBeTCTByiOT nOHTH Ha ÄBa nOpHÄKa

ßo.lbUIH e 3H3HeHH5I KO3(}><j)HUHeHT0B K  H a  H COOTBeTCTBeHHO 
M eH bm ne 3HaneHHH nepeM em eH H a x m, neM ääh  co o TH o m e H H ö

1 ,  2<o
<0 >  —  X. H a pnc. 3  KpnBbie x m ää h  CAynaH —  =  0 ,8  h MeHee

K

He HaHeceHH, TaK KaK BeÄHHHHbl Xm COCT3BÄHIOT HeCKOÄbKO CaH- 
THMeTpOB H, CÄeÄOBaTeÄbHO, HMeiOT 3H3HeHHH, ÖAH3KHe K HyÄK) B 
tom  MacuiTa6e, b k otop om  nocTpoeH rpa<})HK. FIpHHHHnHaÄbHO,

ääh  CÄynan w <  X nepeMemeHHa x m HacTOÄbKO Maubi, hto m o -

ry T  ß b iT b  o 6 e c n e H e iib i  He 3 a  cn e T  c m h t h h  n ep eÄ - 
Heft n acT H  K y 3 0 B a , a  3 a cn e T  Ä eijiop M a u H H  c n e u a -  
a Ä bH b ix  y cT p o ft cT B  —  n orÄ O T H T ejie ft sn ep rH H  y Ä a 
p a .  O ä h 3 k o  h x  n p a K T H n ecK oe  npH M eH eH H e cb h 3 3 - 
HO C HeOÖXOÄHMOCTbKJ C03Ä3HHH KOHCTpyKUHH Ky- 
3 0 B a , CnOCOÖHOH BOCnpHHHTb peaK U HH  3THX yCT- 
poftC TB  C T3KHMH ÖOAbHIHMH K03({)Cj}HUHeHTaMH 
JKecTKOCTH h  H e y n p y r o r o  conpoT H B Ä eH H H .

Ä Ä H  cooTH om eH Hö K03<}><j)HUHeHT0B ynpyroro h

1 ,
H e y n p y ro r o  conpoTHBÄeHHH w >  —  X H eoöxo-

A H M H e 3HaneHHH M aKCH M ajibiibix nepeM em eHHft xm 
M eHbm e, neM b  nepBOM  h  b t o p o m  paccM OTpeH H bix 
npeÄeÄbHbix caynanx <}>yHKUHft Q(x) h  P(x). 
TaK, ä ä h  npH M epa, BeÄHHHHy 3aM eÄÄeHHH w m =

= 2 0 g  m o jk h o  n p n  —  = 0 , 7  noÄynH Tb npn Max-
Zll)

cHMaÄbHoft BeÄHHHHe nepeM em eH H a xm« 0 ,5  m. 
Ko3(J)(})HUHeHT JKecTKOCTH n p n  STOM ÖyjSfiT Toro 
JKe nopHÄKa, h t o  h  ä ä h  ca y n a a  h h c t o  y n p y ro r o  
rameHHH c k o p o c t h  c t o ä k h o b 6 h h h  104 kP/m,
a K03(Jt(J)HUHeHT H e y n p y ro ro  conpoTHBjieHHH ö y /ie i  
paßeH a ~  2  • 103 Ke ceK/M.

T lp H  H CnblTaHHHX aBTOMOÖHÄeft Ha CTOÄKHOBe- 
HHe c nenoÄBHJKiibiM  n p en aTC TB H e M  [3] BeÄHHHHbl 
c m h t h h  nepeÄHeft n a c ra  aBTOMOÖHÄeft c o c t 3 b ä h ä h  
0,3— 0,8 m  (n p n  C K o p o c ra  CTOÄKHOBeHHH o k o ä o  
50 k m / h ).

Ä ä h  CpaBHeHHH OTMeTHM, HTO K03(J)(j)HUHeHTbI 
»eCTKO CTH  aBTOMOÖHAbHblX nOÄBeCOK ÄejKHT

b  n p e Ä e a a x  o t  3 - 103 ä o  5 - 104 kP / m , a Koa^cfjHUHeHTbi HeAHHeft- 
HHX COnpOTHBÄeHHft aM 0pTH33T0p0B HMeiOT 3H3HeHHH OT 2  - 10 2 
ä o  2  - 103 K r  ceK/M . CÄeÄOBaTeÄbHO, T eoperanecK H  jKecTKocTb h 
H e y n p y ro e  conpoTHBÄeHHe Ky30Ba 6 jih3 k h  noÄOÖHbiM xapaK T e
pHCTHKaM peaÄbHblX aBTOMOÖHAbHblX KOHCTpyKUHft.

TaKHM o6 p a3 0 M , nyTeM mmöopa yÄapHO-Ae<}>opMauHOHHbix 
CBoftcTB Ä e$opM H pyeM oft n p n  c t o ä k h o b c h h h  n a c r a  Ky30Ba Aereo- 
B oro  3BT0M0ÖHAH nOHBÄHeTCH npHHUHnHaÄbHaa B03M0JKH0CTb n o- 
BbicHTb naccH BH yio 6e3onacHOCTb aBTOMOÖHÄH, oöecn enH B  3aÄaH- 
Hbift ypoB eH b 33MeAÄeHHa n a cca jK H p cK oro  caÄOHa b  CÄynae c t o ä k - 
HOBeHHH.

AliaAH3 pe3yÄbT3TOB HCCÄeAOBBHHft B OÖAaCTH rameHHH 3Hep- 
THH yÄapOB H BHÖpaUHÖ, a TaKJKe H3ÄOJKeHHbIX B CTaTbe HCCAeÄO- 
BaHHft noKa3biBaeT, h t o  iia u ö o A e e  stJxJieKTHBHoe n orÄ o m e n n e  
3HeprHH y Ä a p a  n p n  c t o ä k h o b 6 h h h  3 b t o m o ö h a h  oöecn en H B aeT ca  3 a 
cneT coB M ecT H oro ÄeftcTBHH c h ä  y n p y r o c r a  h  HeÄHHeftHoro c o n p o 
THBÄeHHH ÄeijiopM H pyeM bix na ere ft  Ky30Ba.

B ä3hhom c a y n a e  noH H rae «3aM eÄÄeHHe H eÄetjiopM H pyeM oö na- 
c t h  aBTOMOÖHÄH» AHiub yKpynHeHHo B upa jK aeT  T p e ö o B a h h h  n a c- 
cHBHoft 6e3on acH ocT H  aBTOMOÖHÄH. ÄeftcTBHTeAbHo, ä ä h  o ö e c n e -  
neHHH öe3onacH ocT H  n a cc a m n p a  h c o ö x o ä h m o  orpaHHHHBaTb 3 a- 
MeÄÄeHHe nacTeft T eaa h t o h o b w  naoca jK H pa, a He 3aMeÄÄeHne 
Ky30Ba. ä ä h  T e o p e ra n e cK o ro  H3yneHHH S T oro  B o n p o ca  neoÖ xoÄH - 
m h  ÖOÄee CÄOJKHbie p a cn e ra b ie  cxeM M , o ö p a 3 y io m H e  AHHaMHne- 
CKHe CHCTeMbl C MHOrHMH CTeneHH MH CBOÖOÄbl, npHBOÄHmHe K pe- 
meHHK) CHCTeM ÄH(j)(j)epeHUHaÄbHux ypaBHeHHft.
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b  p y n e ß b i x  M e x a H M 3 M a x

T. <0. KOJIOTHJIHHA
MOCHOBCHHH C T a H K O H H C T p y M e H T a /lb H b lH  M HCTM TyT

OÄHHM H3 BajKHeflmHx a ia n o ß  npH HccaeaoBaHHH 3yönaT b ix  
3aiieiMeHHH HBaneTCH H axoacaeH H e to h k h  KOHTaKTa conpH K a- 

cawinHxca s.aeMenTOB, on p ea ea eH H e 30Hbi KOHTaKTa, a TaKiKe h h - 
hhh 3auenjieHHH b  n p o u e c c e  p a öoT b i MexaHH3Ma. C aM a n o  c e ö e  3Ta 
3aaana onpeaeaeH H a t o h k h  KOHTaKTa a o B o a m io  ca o jK tia , e e  perne- 
HHe c noM om bio ÄH<J>4>epeHiiHa.!ibHOH reoMeTpHH T p eöyeT  rp oM 0 3 a - 
khx MaTeMaTHnecKHX B U K aaaoK  h  pacneTOB. I\ ü .  B h tk h h h m  ö h j i  
tipesaoHieH c n o c o ö  on p eaeaeH H a to h k h  KOHTaKTa b  naocKOM 3 a- 
uen.aeiiHH, coneTaioiiiHH  b  c e ö e  M eT oa u  H anepTaTeabH oft h  aH aan- 
thhcckoh  reoMeTpHH.

3 t o t  cn o c o ö  ocHOBaH Ha H3BecTH0M noaoaceH H H  TeopHH 3 y ö n a - 
tu x  3auenaeHHH [ 1 ] :  b T onne KOHTaKTa con pH K aca iou iH eca  n p o ijm - 
jih (noBepxHOCTH) HMeiOT o ö m y io  H opM aab, opT U  H opM aaeft k 
KawaoM y npo(j>Haio paBHbi M eatay  c o ö o ft  h , caeaoB aT eabH O , paB - 
Hbi M e * a y  c o ö o ft  h  h x  npoeraiH H -H a K a x y io -a H ö o  npaM yio.

IlycTb aaHbi npoijiHaH 771 h  IJ2 (p n c . 1 ) , c ö a n * a io m H e c a  n o  
npaMoaHHeHHOH TpaeKTOpHH. Toraa, ecaH  TOHKa K  a B a a eT ca  t o h -  
koh hx KOHTaKTa, t o  BeaHHHHbi opTOB H opM aaefl I « J  H | n 2 
paBHta M e * a y  c o ö o ft . H 3 aHaaHTHHecKoii reoM eTpHH H3BecTH0, h t o  
npoeKUHH a ß y x  paBHbix BeKTopoB paBHbi M e * a y  c o ö o ft . E c a n  BeK- 
Topbi I i h I i  — npoeKHHH BeKTopoB ni h n 2 Ha n p a M yio  F, t o  
|/~| =  |i2|. . Äaa ynpouieH H a 3aaanH  ycaoB H M ca H anpaBaaTb Ben- 
Topu n , h n 2 b  o a H y  c t o p o H y , HanpHMep b  cT op oH y  aBH*eHHH 
npo{j)HHH 1 I2, T o r a a  noaynH M  
n , =  n 2 , a caeaoBaTeabHO,
/ j — 72 = 0 ,  t . e .  pa3H O CTb n p o 
eKHHft BeKTOpOB B TOHKe KOHTaK
Ta n p n  oaHHaKOBOM h x  H a n p a B 
aeHHH paB H a H yaio.

3a<j)HKCHpyeM n o a o * e H H e  n p o -  
(jm aa 77j ( p n c .  2 ) ,  T o r a a  n p e a n o -  
aaraeM bie t o h k h  KOHTaKTa n p o -  
(jrnneft 1 {— / 2, 2\— 22, ..., i\— i2
öy a y T  a e x a T b  Ha n p a M b ix , n a -  
p a a a ea b H b ix  H a n p a B a eH H io  aB H -

\ " ' n2 ki, n2

K

P hc. 1 P hc. 2

caeaoBaTeabH O , b sToft Tonne npoeKHHH o p to b  H opM aaen h caMH 
opTU  paBHbi h oHHHaKOBo H anp aßaeH H , t .  e . 9Ta TOHKa HBaneTCH 
npoeKHHeft to h k h  KOHTaKTa. ü epeH eceM  ee Ha npoijm aH  no aHHH- 
hm cöaHineHHH h noaynH M  Ha h h x  to h k h  /C i h /C2, o n p e a e a m o u in e  
lia HHX TOHKy KOHTaKTa, KOTOpaH nOHBHTCH npH CÖaHJKeHHH npO(j)H- 
aeft no  3aaaHHOM y 3aKOHy aBHjKeHHH h conpHKOCHOBeHHH hx.

npoijiH aH  M oryT cöaHJKaTbcn h He no npuMoaHHefiHoft TpaeKTO
pHH, a no a y r e  OKpy*HOCTH n a n  n o  a ioöoft KpHBoaHHeiraoft TpaeK
TOpHH, T o ra a  aHHHHMH cöaniKeHHH ö y a y T  b nepBOM c a y n a e  ayrH  
KOHHeHTpHnecKHx OKpyiKHocTeft, np oB eaeH H u x H3 nciiTpa B p a m e
HHH, n a n  KpHBbie, n a p aaae abH bie KpHBoaHHeftHoft TpaeKTopHH h 
nocTpoeHHbie n o  TOMy » e  3aK 0H y.

O n n p a n c b  Ha s t o t  M eToa, m ojkh o on peaea H T b TOnny KOHTaKTa 
h np n  conpHKOCHOBeHHH noBepxHOCTeft. PaccMOTpHM 3Ty 3 a a a n y  
Ha npHM epe cöaHJKarouiHxcH a o  conpHKOCHOBeHHH rnapa h KOHyca 
(p n c . 3 ) ,  npnneM  TpaeKTopneft aBHJKeHHH HBaneTCH a y r a  oKpyiKHO- 
c t h , a ocb  BpameHHH S nepn en aH R y an pu a naocKOCTH npoeKHHft V.

Ä a H bi m a p  h KOHyc b cncTeM e naocK ocTeft npoeKHHft O n p e -
H

aeaHM  CHanaaa B H3yaabH 0 npHM epHyio 30H y  KOHTaKTa — 1. 3aT eM  
pacceneM  b  3 to ö  30H e öoKOByio noßepxHOCTb m a p a  h con pH K acaio- 
merOCH C HHM KOHyca BepTHKaabHbIMH naOCKOCTHMH P\, P2..........

JKeHHH» H Ha3BaHHbIX aBTOpOM 9T0T0 M eTOaa «aHHHHMH CÖHHJKe- 
hhh». flocTpoH M  b sthx n p e a n o a a r a e M u x  TOHKax KOHTaKTa opTbi 

HopMaj i e ü  r i n ,  n m  (> —  HOMep a n n n n  cöaniKeH H H ), 3 aa a B a n cb
npeaßapHTeabHO BeaHnm ioft opTa.

CnpoeKTHpyeM s th  tohkh  h nocTpoeHHbie b hhx opTU n n  —  n 12, 

n2i —  n 22, . . . , —  n ^ n o n a p H O  Ha npH M yio F ,  n ep n eH a n n y-

JinpHyto H anpaBaeHHio aBHjKeHHH. n o ay n H M  BeKTopbi l n — l n ,
h\—l22 U\— U2. HaftaeM p a3H 0C T b npoeK H H ft s th x  B eK T op oB :

/■; =  —  l i2 h npnaoacHM nonynHBUiHecH BeKTopbi k npoeKHHHM
Tonen 1\— 12, 2 1— 22 i ,— i2 Ha npHMoii F, npnneM otm cthm , h to
Bce BeKTOpbl n  OpHeHTHpOB3HbI B CTopoHy TOHKH KOHTaKTa, H Be- 
HHHHHa hx no M epe npnöaHJKeHHH k Tonne KOHTaKTa nocTOHHHo 
yMeHbmaeTCH, 3aTeM  n o c a e  n e p e x o a a  nepe3 Hee MeHneT cboü  3Han 
h BHOBb HanHHaeT yBeaHHHBaTbCH.

IloBepHeM BeKTopH /•« Ha y r o a  90° no n acoB ofi CTpeane h coean - 
hhm naaBHoft aHHneft hx BepuiHHbi: noaynH M  rpai^HK H3MeHeHHH 
pa3H0CTefi npoeKHHft o ptob  H opM aaeft. B toü Tonne, rae stot r p a -  

(j)HK nepecen aeT npHM yio F (TonKa K ), n o ayn ae M , hto / • /=  0 , 

3*

1
nau~+—lw\

I Kk

4
\ y ^ ' 3ui 1 \Ak

im  / C

P*K

P hc. 3

■ P, 
.Pk 
'Pt 

P.i 
- P.1

. . . ,  P i .  B pe3yabT aTe 3T oro noaynH M  HecKoabKO n ap  naocKHX Kpn- 
Bbix Uli— /C2, UI2— K 2, . . . ,  Ult— /C i, K a w a a n  H3 K O Topux HMeeT 
n a iiö o a e e  öaH 3K yio TOHKy ( i  —  HOMep BepraK aabH oft naocKOCTH 
P i ,  a U l i  h K i  —  naocK He KpHBbie, noaynH B m H ecn o t  nepeceneHHH  
noBepxHOCTH rnara h noBepxHOCTH KOHyca c BepraKaabHbiMH n a o c -  
k o cth m h  P i ) .  3a4>HKCHpyeM noaoaceH H e m a p a , a caeaoBaTeabH O , 
h naocKHX npo(})Haeft Uli h on peaeaH M  c n o co ö o M , yKa3aHHbiM b u -  
m e, a a a  KajKaofi n a p u  naocKHX KpHBbix TOHKy, H a n ö o a ee  ö a n a - 
nyio —  n p e a n o a a ra e M y io  TOHKy KOHTaKTa —  l m — I K, 2 m — 2 K, . . . ,  
. . . ,  i m — i x ;  b aaHHOM c a y n a e  aHHHHMH cöaHJKeHHH ö y a y T  a y r n
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KO HLieHTpHieCKHX OKpyJKHOCTefi, npOBeÄeHHblX H3 BepTH K ajIbllO H  
n p o e xiiH H  och  B pam eH H H  S' (pnc. 4).

3 t H  TOHKH COOTBSTCTBeHHO ÄAH K ajK ÄO fi ÜOBepXHOCTH
I m — 2 m  I m H 1 K— 2 „ — , . . . , — i m C0 C T3B H T n p o c Tp a u c T B e H -
Hbie K p H B u e , Ha K O T o p u x  ö y ^ e T  A e jx a T b  HCTHH H aa To n n a  K O H Ta x - 
Ta n o B ep xH ocTe ft. H a 3 0 B e M  s t h  jihhhh  jih h h h m h  n p e A n o A a ra e M o ro  
K O H Ta K Ta . / ( a h  onpeAejieH H H  h c t h h h o h  to h k h  H yjK H o b  n p e A n o jia -

k o c t h  M MeTOAOM n e p e M e H u  n j io c K o c T e f l  npoeKUHü

raeMHX t o h k a x  KOHTaKTa rnapa h K O H yca M eTOAaMH HanepTaTeAb- 
h o ü  reoMeTpHH [2] nocTpoHTb opTta HopMaAeft k  noBepxHocTHM, 
npeABapHTeAbHo 3aAaBaHCb BeAHHHHofi opia \ti\. OpneHTHpyeM h x  
b HanpaBAeHHH ABHJKeHHH KOHyca npn ABHJKeHHH nocAeAHero b 
CTOpoHy mapa.

rioCAe nOCTpoeHH H  OpTOB npHBeACM HX K OÄHOH nAOCKOCTH M,  
npoxoAHmefl nepe3 ocb S BpameHHH KOHyca h nepneHAHKyAHpHoii 
nAOCKOCTH npoeKUHü V AyraMH KoimenTpHHecKHx OKpyJKHOCTefi c 
ueHTpoM b TOHKe 5 '. CÄeÄOBaTeÄbHO, npn noBopoTe o p m  HopMa ■
Aeft n im h ri;K 6yAyT nepeMemaTbca b h a o c k o c t h x ,  napaAAeAb- 
h w x  nAOCKOCTH npoeKUHfi V, T. e. B ILAOCKOCTHX P\, P2, . . . , Pi, 
npHHeM OCHOBBHHH H BepIUHHbl OpTOB ÄOÄJKHbl nOBepHyTbCH Ha 
o ä h h  h  t o t  JKe yroA a. noAynaeM npHBeueHHue BeKTopw

^ l lH »  “ 2ill* * ’ * > ^,'m  H • • • , ü iv '

HafiAeM npoeKUH H  h B3aHM onoAOJKeHHe sthx B eK Topo B  Ha nnoc-

—  - *  —  
H  M

[ 2 ] ,  rtO A yH H M  B e K TO p U  l im  H . O TM e TH M , HTO eCAH B CHCTe-

V
Me ~  n p e A n o A a ra e M b ie  tohkh KOHTaKTa Ha K O H yce b C A y n a e  npH- 

H
6ahjk6hhh ero  k m a p y  nepeM emaAiicb b haockocthx P\, P 2........

V
. . . ,  Pi,  cAeAbi KOTopux napaAAeAbHbi och x—x,  to  b cncieMe —7

M
npoeKUHH 3thx ToneK öyuyT nepeMemaTbcn napaAAeAbHo hoboh 
och npoeKUHH X\—Xi. rioaioMy cnpoeKTHpyeM sth bcktoph Ha npa- 
Myio F, nepneHAHKyAflpHyio HanpaBAeHHio nepeMemeHHH tohkh 
(hah OCH Xi—Xi) — nOAyHHM BeKTopu l i m  H l iK H H3HACM pa3HO- 
CTH npoeKUHü OpTOB HopMaAeft BeKTOpOB f l , f 2, • . . ,
r i :7 i = T ltu —  TiK.

Ilo B e p H e M  BeKTopbi Tj Ha oahh h to t  JKe yroA 90°  no nacoBoii
CTpeAK e H COeAHHHM HX KOHUbl n A 3 BH0 fi AHHHefl. IlOAyHHM TpaijjHK 
H3MeHeHHH p a 3H0 CTeft npoeKUHH opTO B H op M aA eft. ToH K a n ep ece- 

neHHH k 3 T o r o  rpa<j)HKa c  n p a M o ft F  o n p e u e A H T TOUKy, r u e  ri =  0 ,

T. e. l i m  ^ ( K = 0 , 3H 3H H T H /J ;m =  tliK. IlepeH eCeM  3 T y  TO A

Ky Ha a h h h h  n p eA n o A a ra eM oro  KOHTaKTa / m — i m  h 1 k— i K, A e * a -  
m u x  Ha noßepxHOCTHx m a p a  h KOHyca, n o  ah hhh m  c 6 a h jk 6 h h h . FIp- 
AyneHHbie to h k h  K m  h  K k  onpeABAHioT Tomcy KOHTaKTa, KOTopaa 
noHBHTCH n p n c 6 a h jk 6 h h h  noBepxH ocTeft no 33AaHHOM y 3aKOHy h 
conpHxocHOBeHHH h x . Kau b h ä h o  H3 pn c. 3, y jx e  n ocA e onpeAßAe- 
hhh np eA n oA a raeM H X  ToneK KOHTaKTa noBepxH ocTeft 30H a KOHTaK
Ta HacTOAbKo cyjK aeT ca , h t o  c b o a h tc h  k nocTpoeH Hio npoeKUHH 
opTOB HopMaAeft K nOBepXHOCTHM, npHBeAGHHK) HX nAOCKOCTH M 
h t .  ä .  BnAOTb ä o  onpeAeAeHHH pa3H0CTeft npoeK unft opTOB HopMa

Aeft ri, a 3aTeM y jx e  c t p o h t c h  rpa(()HK h x  H3MeHeHHH.
3tHM MeTOAOM OnpeACAHAHCb 30Ha KOHTaKTa, TOHKH KOHTaKTa H 

ahhhh 3auenAeHHH b pyAeBOM MexaHH3Me c TAo6oHAaAbHbiM nep- 
BHKOM H pOAHKOM. ÜOCTpoeHHe OpTOB HOpMaAeft K nOBepXHOCTH 
poAHKa, conpHKacaiomerocH c nepBHKOM, He Bbi3BaAo ocoßux 3a- 
TpyAHeHHft [2]. noBepxHOCTb nepBHKa HaMHoro CAOjKHee. nocTpo
eHHH ÄAH OnpeAOAeHHH TOHeK AHHHH 3auenAeHHH HyJKHO npOBOÄHTb 
MHoroKpaTHO, nosTOMy 6hah BBeACHbi neKOTopue AonymeHHH, 3Ha- 
HHTeAbHo ynpomaiomHe pemeiine, ho He Hapyrnaiomne ero tohho- 
CTH [3].

nocTpoeHHH AAH TAOÖOHAaAbHOrO HepBHKa H pOAHKa npOBOAH- 
AHCb B 60Abm0M MaCUITaÖe H C ÖOAbmoft TOHHOCTblO, nOSTOMy npH 
npoßepKe rpacJmqecKH onpeAeAeHHUx Tonex KOHTaKTa MeTOAaMH 
ÄH(JuJ)epeHUHaAbHoft reoMeTpHH OKa3aAOCb, hto OTKAOHeHHH He 
npeBwmaAH 1—2%.  3thm cnocoöoM pemaeTCH aHaAorHHHan 3aAa- 
na äah 6oAbuiHHCTBa 3y6naTbix nepeAan aBTOMoÖHAeft.

<D.

JIHTEPATyPA 
JI. TeopHH 3y6naTbix 3 a u en A eH H ft. H 3 ä - bo

' 1 k > “ 2 k  ’

1. JI H T B H H
«H ayK a», 1968. 

2. T o p ä  o h B. h C e M e H u o  b - 0  r n e B C K H f t  M. Kypc Ha- 
HepTaTeAbHoft reoMeTpHH. M., 1953.

3. Ko A 0  T H A H H a T. ® . «ABTOMOÖHAbHaH npOMHUIAeHHOCTb», 
1971, Ka 1.

YAK 629.113-592

HeKOTopbie pe3yfibTdTbi BiccnepMMeHTCmbHoro cnpefleneHMq pexuMOB 
paÖOTbl T0pM03HblX  CHCTeM b  3KcnjiyaTQLiHH

ji. b . rypEBMS
HAMH

|/|CC.7IE,UOBAHHfl pejKHM OB p a ö o T b i  T op M 0 3 H b ix  c h c t c m  
■  *  (3 A e c b  h  A a A e e  HMeeTCH b  B H A y p a öonaH  T o p M o iH a n  C H cre - 
Ma) npoB O A H A H cb  O TenecTBeH H UM H  H cnbiTaTeAHM H  (HAMH, 
JlbBOBCKHft nOAHTeXHHHeCKHÖ HHCTHTyT, BceCOKJ3Hb[ft HayHHO-HC- 
CAeAO B aTeAbCKHII HHCTHTyT acßeCTO-TeXHHHCCKHX H3ÄCAHH, 
HHHAT) h 3 a  p y ö e jK O M . H M em u rn ftcH  o n b iT  n o K a 3 b m a e T , h t o

H a n ß o A e e  n p o cT O  coöpaib h o 6 p a 6 i)T a T b  H eoß xoA H M b ift c t h t h c t h -  
necK H ft M a T e p n a A  m o jk h o ,  npoB O A H  H cnbiTaHHH n o  m c to a h k c  
HAMH [1], Ee AOCTOHHCTBaMH h b a h io t c h  H e c A o m n o c T b  npnM e- 
H neM oft a n n a p a T y p b i ,  n p o cT O T a  p a cm m J ip oB K H  n oA y n eH H b ix  ä 3 h - 
HHX, H C n0A b30B 3H H e 3aBHCHMOCTeft, yHHTblBaKUUHX eCTeCTBCHHble 
conpoT H B Ä eH H H  ABHJKeiiHio, yK A O H u A o p o r a  h  n p .  TA aB H U ft HeAO-
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CT3T0K MeTOÄHKH 3aKJIK)HaeTC5I B HeB03M0>KH0CTH H en ocp eÄ C T B eH - 
ho n o  p e3 y jib T a T a M  HcnbiTaH HH  o n p e ^ e j in T b  S H e p rcm a rp y jK e H H o cT b

0 9 0 t nt3180 2 7 0  nt °C

Pnc. I. rio jin roH  p a c n p e -  
^ejieHHH TeM nepaTypbi 
B 30He KOHTaKTa T 0 p M 03-  
HblX MexaHH3MOB n p n HC- 
nblTaHHH B rOpOÄCKHX 

ycjiOBHHx:
/ — TeMnepaTypa nepe^wero 
T o p M 0 3 H o r o  M e x a H H 3 M a  / n ;

2 — TeMnepaTypa 3a,n,Hero
TOpMOJHOrO MexaHH3M3

V

P hc. 2. riojinroH  pacnpe^e-
JieHHH CKOpOCTH npH  HCnblTÜ- 
HHH B rOpOÄCKHX yCJlOBHHX:

/  —  H a q a jib H a a  C K opocT b topmo- 
JKeHHfl Po.' 2 —  KOHeMHaa cko- 
p o c T b  TopMOJKeiiHa vK ; 3 —  c p e fl-

HHH CKOpOCTb TOpMOJKeH HH V .

P hc. 3. n on nroH  pacnpeae-ie-
HHH CKOpOCTH n pH  «C nU TaH H H  

B TOpHblX yCJIOBHHX:
/  — aaaa^bHaa CKopocTb Topvo- 
»eHHH Po.' 2 — KOHeaHaa cko- 
pOCTb T0pM0)K6HHa v R ; 3 — CpeA*
Haa CKOpOCTb TOpMOIKeHHH V

Phc. 4. n o j in r o H  p a c n p e a e -  
jieHHH T e M n e p a T y p b i b  30H e 
KOHTaKTa T0pM 03H bIX  M e- 
XaHH3MOB n p n  HcnbiTaHHH 

b  r o p H w x  ycjiO B H H x:
/  —  TeM nepaTypa nepeAHnro 
TOpM03HOFO MexaHH3Ma t„ ;
2 —  TeM nepaTypa 3aflHero
TOpM03HOTO MexaHH3M3 13

KOHKpeTHOrO T 0 p M 03H 0T 0  M eX3H H 3M a, HTO, OAHaKO, MOIKHO C A e- H cnbiTaHHH n o  O npeaeneH H IO  3(j)<j)eKTHBHOCTH H arpeT M X  T 0 p M 0 3 0 B
jiaTb pacneT H H M  n y T eM , p a c n o n a r a a  «aH H U M H  o  p a cn p e A e n e H H H  h  p ex H M a M H , 3a«aH H biM H  HopMaTHBHbiMH AoxyMeHTaMH. B
n orjiom eH H oft SHepr.HH b  T op M 0 3 H oft CHCTeMe. T a ß n . 4  T a x o e  cpaB H eH H e n p oB eA eH O  n o  3HaqeHHHM sn ep rH H ,

T a f i i n g i  1

P e)K H M  H CnblTaHHft

Cb
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1
ja
H
fj
o
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*
^  ca 
05
0 = 0
a

C , h

£  *  
°  V
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s &

S
c  s
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s
<1>
s
o
S
Cb
o
H
O
03
H
U

3*
S
e?
O

KOJIHqeCTBO T O p M O Ä eH H ft
S n e p r H s ,  n o r i io m e H H a a  p a ö o q e f t  T o p -

M 03H O H  CH CTeM O H , E T • 1 0 3 K r M
M o iU H O C T b , n o rJ io m e H H a fl p a ß o q e f i
T 0 p M 0 3 H 0 H  C H CTeM O Ü , A^T B A .  C ,

s
a>
a>
s
*s<a>
Cb
o
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X
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o
X
J3
03
2
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a

X
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Cb
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X
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o
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s
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X
X  <u o) o
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B *H u
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S
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§
9
Cb
u
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X
X
•?cd
S
s
ä  *
% *  
2 ^

ai
ES
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X
05
X
X
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a
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X
J3
5

ea “  
S w

ka*
Cb
W
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X
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o
S
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O  V  
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X
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S
<u

I  o

C bS  
o  s
H U
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<0
s
05
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X
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01
Cbu

cd
X
Xea
X
X

s
5 
% *  
S w

%
ES
*

m
X
X
X
a>
Cb
ej

a
Xcd
X
J3
§
! *
ca  ̂
Sw

rop H H fl.................................................... 293 471 370 1,28 5 ,0 0,79 3,34 143 676 164 940 101 5.54 241 830 304 1252 186 753
TopoaCKOH ................................................ 107 223 336 3,00 6 ,0 1,40 4,00 18. 102 49 146 23 74 55 342 165 493 79 212
MejKayropoaHbift ............................... 458 462 171 0,48 3,0 0,44 3,0T 39 331 18 331 17 113 118 344 52 617 48 159

nponefleniibie HcnbiTaHHH n03B0JiHK)T yTBep>K/ia Tb, h t o  sxcn e- 
pHMeHTanbHoe onpeAeneHHe peiKHMOB paßoTH TopM030B no b t o h  
MeTOÄHKe no3BOJineT nonyqHTb 3HaqeHHH npaxTHqecxH jnoßbix h h -  
TepecyiomHX HcnbiTaTeneii napaMeTpoB TopMOJxeHHH h  h x  e ra T H - 
CTHK. AßTOMOÖHJIb, HMeiOIIIHH nOJIHblH Bec OKOJIO 10 T, npOXOÄHJI 
HcnbiTaHHH b  ropoA cxH x ycjiOBHHx (r. M ocK B a), Ha M ejKayropoÄ- 
h oh  Tpacce (M ocKBa —  CHMijieponoJib) h  b  ropHbix ycnoBHHx 
(An yniTa —  C y n a x ).

B T a ß ji. 1 n oK a 3 a H b i x a p a x T e p H u e  B ejinqH H bi sH ep reT H q ecx H X  
n oK a3aT ejie ft , a  b  T a ß n . 2 n p H B en eH H  3HaqeHHH n a p a M e T p o B  T o p -  
MoweHHH h T e M n e p a T y p , H 3M epeH H bix H a n o B e p x H o c r a  H a x n a A o x . 
r io jiH roH bi p a cn p e Ä e n e H H H  n e x o T o p b ix  x a p a x T e p n c T H K  äJih  H a n ß o -  
j ie e  H an pn jK eH H bix  r o p H o r o  h  r o p o A c x o r o  p e x H M O B  n p H B ea eH H  Ha 
p n c . 1— 4. Y K a 3 a H H b ie  Ha p n c y H x a x  h  b  T a ß jiH ita x  30H bi r a n m - 
iibix c jiy n a e B  B b iöp a H U  y c n o B H o  h c x o a h  H3 A O B epH T ejibH oft B e p o -  
HTHOCTH 0,68.

HcnbiTaHHH no3BOJiHJin onpeaeJiHTb Taxixe HeKOTopbie HHTe- 
pecHbie (jiaKTopbi. Bbina, HanpHMep, ycTaHOBJieHa qacTOTa nepe- 
KJiioqeHHH nepenan npn TopMO>xeHHH paßoqeft t o p m o 3 h o h  cncTe- 
Moft (Taßji. 3). 3 t o  no3BOJiHJio oueHHTb, b  Kaxoft Mepe ABHra- 
Tejib aBTOTpaHcnopTHoro cpeACTBa noMoraeT paßoqeft T0pM03H0ft 
CHCTeMe npH COBMeCTHblX TOpMOJKeHHHX B peajIbHblX yCJIOBHHX 
SKcnnyaTaiiHH.

I lo jiy q e H H b ie  n aH H bie  n o  p e a jib H o f i  3H eproH arpy>K eH H O CTH  T o p -  
M03H0H CHCTeMbi 3BT0M 0ßHJIH HHTepeCHO CpaBH HTb C ÄaHHbIMH

n p H x o Ä H m e flcH  Ha 1 cm 2 p a ß o q e ß  n n o m a A H  t o p m o 3 h u x  H axjiaA O K  
3a  1 k m  n p o ß e r a .

n p o B e A e H H o e  S K cn ep H M eH T a jibH oe  H ccneÄ O B aH H e n o K a 3 a n o  
C J ie A y io m e e :

1. M eTO A H K a H cnbiTaHHH n03B 0JiH eT n o n y n H T b  M a T e p n a ji,-  a o - 
CTaTOHHbift ä a h  K O A H qecT B eH H oro onpeA eJieH H H  p e a n b H b ix  p e * H -  
MOB paÖ O Tbl T 0 p M 0 3 0 B  HCnblTaHHOTO aBTOMOßHJIH. 3 T 0 T  M aT ep H - 
a ji b  coqeT aH H H  c  p e a y jib T a T a M H  A p y r a x  nccjieA O B aH H H  [2  h  3] 
M O * e T  ßb lT b  n on e3 H U M  KOHCTpyKTOpaM  H HCnblTaTejIH M .

2 . C  s H e p r e T H q e c K o ö  t o h r h  3peHHH H a H ß o n e e  H anpniK eH H biM  h b - 
jineTCH  r o p H u f l  pencH M . M eJ K A yrop O A H b ift  p e * H M  M eH ee H a n p n - 
HceH, qeM  ro p o A C K o fl ,  H ecM O Tpn Ha t o , h t o  n p n  AB«>KeHHH n o  
M em A y rop oA H O H  T p a c c e  3 a  o a h o  T o p M osceH H e  n or .n om a eT C H  ß ö n b -  
m e e  K O JinqecT B o SH eprH H , h h c a o  TopMOHteHHH b  s t o m  peiK H M e 
M eH biu e, qeM  b  ropoA C K O M .

3 . M o >k h o  o jK H A aT b, h t o  a n n a p a T H  T o p M 0 3 H o r o  n p n B O A a  aBTO- 
M oßH Jieft, S K cn jiy a T n p y iom H X C H  n p en M y m ecT B eH H O  b  ropoA C K O M  
peiK H M e, ß y A y T  OTjiHqaTbCH M eH biueft AO JiroB eqH O C Tbio BBH Ay 6 o -  
n e e  q a c T o r o  BK jnoqeH H H .

4 . K a x  n o x a 3 b iB a e T  T a ß n . 4 , HopM aTH BH HH  peixH M  n p e A B a p n -  
T e j ib i io r o  S T a n a  HcnbiTaHHH I ( b h ä h  HcnbiTaHHH o n n ca H M  b 
O C T e  aBTO M O ÖH necTpoeHH H  37.001.016— 70) h b h o  iieA O C T aT oqen  
A-TH B ocn p oH 3 B eA eiiH H  cp e A H e ft  sH ep roH arp yn ceH H O C T ii T op M 0 3 0 B  b 
H a n ß o j ie e  H anpn>xeH H O M  —  ropH O M  p e * H M e  S K cn n yaT aiiH H . E o -  
n e e  p aH H n e B a p n aH T bi s t h x  «cn b iT a H H Ö , H a o ß o p o T ,  no.TBOJiHiOT
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y ca o B H H  9 K cn a y a T a u H H

M acT O T a bkb lOMenHa (b  % ) 
n e p e a a M

III IV V H

T o p o a c K H e  .........................................................................

T o p H b ie  . ..............................................................................

M e Ä / i y r o p c u n a s i  T p a c c a ..........................................

3,5

10

0,5

34,5

29,2

8,2

18.5 

60,8

88.5

43,5

0

2,8

T  a 6 ji h  b  a 4

PeatHMbl

yaeabHan
3Heprouaipy-

JKCHHOCTb
(cpeaHee hbh 

MaKCHMaabHoe 
3HaqeHHe)

B KZM/KM ■ CM1

H o p M a T H B H b i e

20 nocjieaoBaTejibHbix TOpMoaceHHft c HHTepBaaoM 60 ee«* 
npn » o= 6 0  k m / h , v k  =  30 k m Ih , j y C1 =  3 M /c e K 2 . . . 38 ,6

CnycK c yKjiOHa 10% aaHHOä 1 k m  co CKopocTbio 40 k m / h  
npH HCilTpajibHOM nojiowoiiMH b KopoöKe nepeaaB* . . . 259,0

To a c e , c ykbOHa 7% äjihhoä 1,7 k m * ............................................ 264,0

To nee, c ynaoHa 6%  juihhoA 6 k m  co CKopocTbio 30 k m / h  
Ha nepeaaie III* ’  ..................................................................................

•

54,3

H c n u T a T e a b H b i e

CnycK c yKBOHa 6%  aamioft 6 k m  co CKopocTbro 30 k m / h 
Ha nepeaane IV ...................................................................................... 105,0

To nee, Ha nepeaaqe V ......................................................................... 134,2

To nee, co CKopocTbio 40 k m / h  Ha nepeaaqe I I I .................. 5 ,8

To JKe, na nepeaaqe I V .......................................................................... 74,8

To JKe, Ha nepeaaqe V .......................................................................... 117,0

To JKe, co CKopocTbio 50 k m / h  Ha nepeaaqe I V ...................... 54,9

To JKe, Ha nepeaaqe V ................................................................... 99,1

P e a i i b H b i e

TopHblil ........................................................................................................ 51 ,0  (292,0)

TopoacKoft ............................................................................................... .... 15,3 (45,4)

MejKayropoaHbift....................................................................................... 5 ,7  (103,0)

* yTBepJKaeHHblfl BapHaHT HCnblTaHHfl I. 
** HcnblTaHHH II.

BOCnpOH3BOÄHTb BH eprO H arpyiK eH H O CTb B njlO Tb ÄO 3HaqeHHH, 

ÖÄH3KHX K MaKCHMajlbHblM.
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B n M A H M e  p a c n o n o x e H M s i  o c e f l  m  K e c T K o c i e f l  n o f l B e c o K  

H O  C O n p O T M B J i e H M e  flB M > K eH M K >  M H o r o o c H o r o  a B T O M o 6 M n s i

Ks h a . TexH. HayK K>. M. J lYK bflH EU
KpeMeHHyrcKHfi aBT03aB0fl

IJTO Ebl BbisBHTb, KaK BJiHaeT pacnoJioiKeHHe oceö h »ecTKOCTb 
^  noÄßecKH Ha BeaHqHHy conpoTHBaeHHH aßHJKeHHio aBTOMOÖH- 
an , paccMOTpHM nepee3a KpynHoö eaHHHqHoö HepoBHOCTH oöohmh 
KOJieCaMH OCH OÄHOBpeMeHHO Ha MajIOH CKOPOCTH aBTOMOÖHJIH H 
onpeuejiHM H3MeHeHHe BepTHKajibHbix peaKUHH npn stom.

rip« Hae3Äe oähoh H3 oceö Ha nperiHTCTBiie, HanpnMep BTopoö 
(pnc. 1 ), KOJieca e e  noaHHMyTCH Ha BeaHqHHy h2 , paMa Haa 
stoh ocbio noÄHHMeTCH Ha BejiHqHHy h2. Xoa noÄBecKH npn stom 
öyaeT paBeH pa3HOCTH h2—  h2. yBeameHHe pearaiHH b cpaBHe- 
hhh c nepBOHanajibHbiM e e  3HaqeHHeM öyaeT paBHo npoH3Beae- 
HHio JKecTKOCTH noaßecKH Ha e e  xoa.

H o  b HaqajibHbiö nepnoa nepee3aa npenHTCTBHH c KpyTbiM cko- 
com, KaK sto noKa3aHo Ha pnc. 2, Koaeca HaxoanTCH oaHOBpeMeH- 
HO B asyx KOHTaKTaX —  B TOHKaX A H Ai. PaCCMOTpeB paBHOBe- 
cne BepTHKajibHbix chji, aeöcTByioHiHX Ha ocb, a a a  stoto cayqan 
mojkho HanncaTb:

y -  +  Ci ( h'i - h i ) =  Yi +  Y u , (3)

rae y fli —  AonojiHHTeJibHan BepTHKajibHan peaKUHH b tohkc A\\
HO

Ya i=  K ? - c mA; ,

P hc. 1. CxeM a nepee3Aa aBTOMoöu- 
jieM  npenH TCTBH H

TaKHM o ö p a 3 0 M , BepTHKajibHan peaKUHH Ha i-toh och n p n  n e- 
pee3^e HepoBHOCTH

Yl = Y ° + c i ( h ’l - h i ) , (1 )

rae Yt —  nepBOHaqaabHoe 3HaqeHHe BepTHKaabHoö peaKUHH Ha 
i'-TOH o c h ;

Ci —  JKeCTKOCTb n o a ß e cK H  t'-TOÖ o c h ;  

h .  —  B b ico T a  n o a i e M a  (o n y cK a H H H ) K o a e c a  « - t o ö  o c h ;  

hi —  B b ico T a  noaT >eM a (o n y cK a H H H ) p a M u  H a a  i’ - t o ö  o c b io .  
H 3  y ca o B H Ö  paBHO BecH H  B c e ö  CH CTeM u n p n  H a e 3 a e  o a H O ö  h h h  

HeCKOabKHMH OCHMH H a HepOBHOCTb h  y ca o B H Ö  COXpaHeHHH npHM O- 
aHHeÖHOCTH p a M b i c a e a y e T ,  h t o

2  ( h 'i =  °;
/=3

2  [ K ?  +  c i ( h 'i -  M ]  « i  +  p « h s = ° -

- h ,  hj —  h,
i=3

li~  1
(2 )

TRQ Cm —  cyMMapHan JKeCTKOCTb UIHH Ha OCH. 
Torvia h3 ypaBHeHHH (3 ) nonyuHM

Yl =  ci {h i h )  + c w h\ (4 )

BeanqHHa BepTHKaabHoö 
peaKUHH Yi, HaöaeHHaa H3 
ypaBHeHHH (4 ) ,  Bceraa MeHb
me BeanqHHbi BepTHKaabHoö
peaKUHH, HaüaeHHOÖ H3 ypaB
HeHHH (1 ) npn npoqn x paB- 
Hbix ycaoBHHx, a npH n oa^ e- 
Me Koaec Ha BeanqHHy a e- 
4)0pMaUHH UIHH, COOTBeT- 
CTByioiueH nepBOHaqaabHOÖ 
peaKUHH a o  COnpHKOCHOBeHHH 
c npenHTCTBueM, ct3hobhtch 
paBHOÖ eö . YpaBHeHHe (4 ) 
cnpaßeaaHBO npn hi  He öoab - 
me BeanqHHbi ae<}>opMauHH 
UIHH.

FIoaHyio peaKUHio P ci b 
T oq K e  A  (pnc. 2) npn nepee3- 
ae npenHTCTBHH bhcotoö /ini

P a
H aöaeM  H3 co o TH o in e H n a  -  -

Yi

Phc. 2. CxeMa aeöcTBHH peaKUHH 
Ha OCb aBTOMOÖHHH 

n p n  n e p e e 3 a e  npenHTCTBHH

A O ,

OlCl
. Ho AOi — R 0 -

a  OiCi—R a hni + h t (b stom c a y q a e  R0 —  p a a n y c  K o a e c a  b
cboöouhom coctohhhh; Rx —  aHHaMHqecKHÖ p a a n y c  Koaeca). 

E c a n  c  aocTaToqHoö aaa npaKTHKH ToqHocTbio npHHHTb

P aR 0— -------- =  R r n p n  Bcex 3HaqeHHHX P Ci, to noayqHM
Cm

P a  =  Yi ■
R n  —  h m  +

(5 )

C n a a  conpoTHBaeHHH P i ,  Bbi3BaHHaa n epee3aoM  HepoBHOCTH 
(p n c. 2 ) ,

P i = Y i

me tii h U_, —  pa3Mepbi ot i-toh och CooTBeTCTBeHHo ao uen- 
Tpa THiKecTH aBTOMOÖHaa h ao n e p B O ö  och;

P k —  cy M M a ^ H a a  T a r o ß a a  c n a a  Ha B c e x  ochx aBTOMO- 
»  ö n a a ;

hg —  B ucoTa ueHTpa thjkccth aBTOMOÖHaa. 
n PH KoaHqecTBe o c e ö  b aBTOMOönae, paBHOM aßyM, nepepacnpe- 

aeaeHua BepTHKaabHHx peaKunö nponcxoauT b He öyaeT , n ocaea - 
Hee paßeHCTBo CHCTeMbl ypaBHeHHH (2 ) npeBpaTHTca b TO *aecT - 
bo. flosTOMy y  3hbkob cyMMu CHCTeMu ypaBHeHHH ycTaHOBaeH 
npeaea 3 —  n.

Htsk, h3 CHCTeMu ypaBHeHHH (2 ) MoryT, ö u T b  HaüaeHbi Bean- 
qHHbi n o a b e M a  paM bi Haa K a * a o ö  ocbio, a H3 ypaBHeHHH (1 )  Bep- 
THKanbHue peaKUHH Ha Bcex ochx npn n e p e e 3 a e  HepoBK jCTeö.

R i

[R r —  h„i - f  ht Y
1 . (6 )

Tau KaK b ypaBHeHHe (6) BxoanT MHOJKHTeaeM KBaaparabiö ko- 
peHb, to Pi HMeeT aea 3HaqenHH: noaoJKHTeabiioe h OTpnuaTeab- 
Hoe. FIoaoJKHTeabHoe 3HaqeHHe Bbipa>KaeT ropH30HTaabHyio co- 
cTaBaniomyio npn Hae3ae Ha npennTCTBHe, oTpnuaTeabHoe —  npn 
Cbe3ae c npenHTCTBHH.

BucoTa noateMa Koaec npn Hae3ae Ha npennTCTBue 33bhcht ot 
BeanqHHbi nocTynaTeabHoro nepeMemeHHH S och h aBTOMOÖHaa b 
ueaoM (pnc. 2 ).

BeanqHHa S b nepBOHaqaabHuö nepnoa npeoaoaeHHH npenHT
CTBHH, t. e. b nepnoa, Koraa Koaeca Haxoa«TCH b aayx kohtbk- 
Tax, npeacTaBaneT coöoö npoeKUHio aeiJiopMauHH uihh ot ch.tu
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P d  Ha ropH30HTajibHyio ocb . C yqeTOM ypaBHeHHft (4 ) h (5 ) Ha- 
XOä HM

(/?a —  Ani-f- A^)2

P K =  P w  +  Pq, +  P J + ' 2 1 P h (9)
r a e  P w —  cH jia  conpoT H B JieH H H  B 0 3 A y x a ;

Pq, —  CH jia o ö m e r o  u o p o x H o r o  con p oT H B a eH H H ;

P j  —  CHJia HHepHHH 3BT0M0ÖHJ1H.
XJjih  npaKTHnecKHx pacqeTOB conpoTHBJieHHH a b u x c h h i o  aBTO- 

m o ö h j ih  c  yqeTOM n e p ee3A a  npenHTCTBHft n o  CHCTeMe ypaBHeHHH 
(2 ) H e.n ecoo6pa3H o 6p aT b  3H aqeiiue P K, cooTaeTCTByioin.ee MaKCH- 
MajibHOH r a r e  aBTOMOÖHJiH no  ÄBHraTejiio hjih  n o  cuenjieHHio.

M aKCHM ajibHan CHjia conpoTHBJieHHH Ha K a x u o ft  och , Bbi3BaH- 
Han Hae3Ä0M  3 b to m o 6 h jih  Ha npenHTCTBHH, Mo>KeT öbiTb HafiueHa 

aHajiHTHnecKH. Bbipa3HB h t  qep e3 5  H3 ypaBHeHHH ( 7 )  h ( 8 ) b 

cooTBeTCTByiom Hx n p e u e jia x  h noucTaBHB h x  3HaqeHne b ypaBH e- 
Hne (6 ) ,  nojiyqHM  (fiyHKUHio P j =  cp (S ), SKCTpeMajibHoe 3 HaqeiiHe 
KOTOpOH paBHO P i  max-

ropa3Ä O  npom e MaKciiMajibiioe conpoTHBjieHne h 3HaqeHHe S,  
npn k otopom  conpoTHBJieHHe HaHÖojibiuee, onpeuejiHTb rpai}>Hqe- 
ckh. C tp o h t  rpa({)HK 5  =  <p ( h t ) no  ypaBHeHHHM (7 ) h (8 ) ,  npn

T e x  x e  3H aqeH HHX h t n o  ypaB H eH H io ( 6 )  c t p o h t  rpaijiH K

P t =  <f ( h t )  h 3 aTeM c t p o h t  rpatjuiK P i = < p ( S ) .

P e u ia n  KOHKperayio 3 a A a q y  onpeAejieHHH MaKCHMajibHoft c h jih  
conpoTHBJieHHH n p n n e p e e 3 Ä a x  HepoBHocTeft a jih  T p exocH oro  aB- 
t o m o ö h j ih , H3 CHCTeMbi ypaBHeHHH (2 ) c  yqeTOM paßeHCTBa (6 )  
npn OÄHHaKOBbix nepBO H aqajibH ux BepTHKajibHbix peaKUHHX Ha 
BTopofi h TpeTbefi o c h  h  np n  OTcyTCTBHH THroBbix chji Ha K ojiecax  
HaXOÄHM

P x=  Ga T T T - +  C, Aj
h + h

c j i  j ^ c j / j “l-  ^3^2 ) 4 "  c / z 2 l l 2 —  C2C3 Ag / / ]

C2C3P  +  +  C ,C3l  2
X

X

/

R i

(R n  —  ^ n i +  ^ i ) 2

(1 0 )

P 2 =  { G a h 2 —
h  +  h

^2 "4" C2^2 "t“ C1 -f- C ^ h ^ l s

c2c3P -f- c,c.,l\ - f  cLc3l2
X

X

/

Ri

( R j t  —  ^n2 +  ^ 2)

1 (1 1 )

P 3 —  \ G a +  c 3 hrt -----

(7)
n p e u e ji  npHMeHHMOCTH ypaBHeHHH (7 ) to t  x e ,  h to  h  äjih  y p a B 

HeHHH (4 ) .
n p «  ÄajibH efliueM  nocTynaTejibH OM  nepeMemeHHH och  b 3 3 h m o - 

cBH3b M e x u y  h-t h  S  M o x e T  öbiTb HaÜÄeHa H3 reoM eTpnqecK H x 
COOTHOUieHHH (pHC. 2 )  C npHHHTbIMH ÄOnyiUCHHHMH

S  =  A C  —  A C X = * V  (2  R Ä -  An/) K l  —

-  V  ( 2 R a -  h ni +  h\ )  (A ni - h l )  . (8)

TaKH M  o ö p a 3 0 M , H3 ypaBH eH H H  (6 ) c  yqeT O M  3aBHCHM 0CTefi (7 ) 
h ( 8 )  M o x e T  ö u T b  H aftueH O  c y M M a p H o e  co n p o T H B a e H H e  P i  n p n  
JHOÖOM n o  OTHOUieHHIO K OCHM 3BT0M0ÖHJIH nOJIOXeHHH HepOBHO- 
CTeft. C  yqeT O M  A p y r n x  b h ä o b  conpoTH B JieH H H  A B i ix e i iu io  aBTOMO- 
ÖHAH1 MOIKHO H anH CaTb

 ̂ h  +  h

CiC2h 2 l tl i  +  C3A3 (  c 2l 2 +  c 2P  )  — CiC2 A j l l n 

c 2c 3P  c ^ l i  -■ ■ c jc 3/2
X

X

/

Ri

( R a —  h n3 - f  A 3 )2
(1 2 ).

rae Ga  —  Bec aBTOMOÖHJIH.
HHÄeKChi y  napaMeTpoB npnBeÄeHHbix ypaBHeHHH yKa3braaiOT 

Ha npHHaÄJiexHOCTb h x  k  cooTBeTCTByiomeH o ch . FIoA'beMbi oceft 
A j h  A3 Ha pnc. 1 ycJiOBHo He noKa3aHbi.

Ü 3  npHBeAeHHbix ypaBHeHHH b h ä h o , h t o  BejinqHHbi xecTKOCTeft 
noÄ ßecoK , KoopAHHaT neHTpa r a x e c r a  h  pa3M epoB  M e x A y  och- 
MH aBTOMOÖHÄH OK33bIBaiOT BJIHHHHe TOÄbKO Ha nepBbie MHOXH- 
TeAH, t .  e. Ha BepTHKajibiibie peaxiiHH cooTBeTCTByiom Hx oceft. Ilo- 
3T0M y, qTOÖbl BbIHBHTb BJIHHHHe TOTO HJIH HHOrO napaM eT pa aBTO- 
m oöh äh Ha conpoTHBjieHHe e r o  ÄßH xeH H io, ä o c th t o h h o  con ocT a- 
BHTb BepTHKajIbHbie peaKUHH Ha pa3JIHqHbIX OCHX.

H a p n c . 3 noK a3aH a 3aBHCHM0CTb BepTHKaHbHux peaKUHft o t  
H3MeHeHHH pa3ÄHqHbix napaM eT poB  3 b to m o ö h a h  n p n  nepee3Ä ax 
HepOBHOCTeft. KpHBbie 1 H 4  COOTBeTCTByiOT H3MeHeHHI0 BepTHKaab- 
Hbix peaKUHft Ha nepB oft h B Topoft o c h x  3 b to m o ö h ä h  c  h h äh b h äY -  
aAbHoft noÄBecKoft B cex  K on ec, noAHbiM BecoM  3btom o 6h jih

* < l > a j i b K e B H H  B. C. Teopna a B T ö M o ß n jia . M a m r H ä , 1963.

P h c . 3 . H3MeHeHHe BepTHKajibHoft peaKUHH 
na  OCH 3BT0M0ÖHJIH B 33BHCHM0CTH OT Bbl- 

coT bi ee n o Ä te M a

2 2  000  k z , H arpy3Koft Ha n e p ß y io  o c b  6 5 5 0  Ke h  p aB H u x H arpy3Kax 
Ha BTOpyiO H TpeTbK) OCH. ripH  3T0M 1 = 1 4 5 0  MM, l l  =  4 4 8 0  MM, 
« 1  =  3 65 0  m m . >KecTKOCTb noAßecKH  o ä h o ü  o c h  cocTaBJiaeT 
210  Ke/CM, XeCTKOCTb UIHH OÄHOft OCH Cm = 1 4 0 0  Kl/cM.

n p n  paBHOMepHOM pacnoH O xeH H H  oce ft , t .  e. x o r a a  BTopaa 
o c b  CÄßHHyTa k  cepeÄHHe öa 3H  n p n  coxpaHeHHH nepBOHaqaAbHbix 
H arpy30K  Ha B cex  o c h x , BepTHKajibHue peaKUHH Ha nepB oft h  b to -  
poft OCH ÖyAyT H3MeHHTbCH, KaK nOKa3aHO Ha pHC. 3 (KpHBbie 2  H 
5 ) .  B  3 tom  cn y q a e  n p n  n ep ee3 A a x  npenHTCTBHH, B bicT ynaiom ero 
HaA A o p o ro ft  ( h t HMeeT noA oxH T eA b H oe  3H aqeH H e), BepTHKaab- 
H bie peaKUHH Ha nepB oft h  B Topofi o c h x  n p n  n p o q n x  paBHbix yc- 
j io b h h x  öyA yT  HecKOJibKo B uu ie , qeM n p n  nepBOHaqajibHOM p a cn o - 
jioxeH H H  oce ft , a n p n  n ep ee3 A a x  KaHaBbi ( h t  HMeeT OTpHua- 
TeabH oe 3HaqeHHe) —  HecKOAbKo H H xe.

C yßeAHqeHHeM xecTKOCTH noABecKH BTopoft o c h  b 3— 3,5 pa3a 
BepTHKajIbHbie peaKUHH Ha nepB oft h  BTopoft o c h x  n p n  paBHOMep- 
hom  p a cn o jioxeH H H  nocjieAH H x ö y u y T  H3MeHHTbcn, KaK noK a3ano 
Ha p n c. 3  (KpHBbie 3  h  6 ) .  B  s to m  c j iy q a e  npoH 3oftAeT 3HaqHTejib- 
H oe, b 2 ,2  p a 3a , yBejiHqeHue BepTH KaAbiiux peaKUHft n p n  nepee3- 
A ax BbicTynaioiuH X npenHTCTBHft h b o  CTOAbKo x e  pa3  noH H xe- 
HHe peaKUHft n p n  n ep ee3 A a x  KaHaB.

n PH A p y rn x  KOMÖHHaUHHX H3MeHeHHH XeCTKOCTeft nOÄBeCOK Ha 
pa3JiHqHHX o c h x : HanpHMep, n e p ß a n  h TpeTbH noABecKH bh cokoü  
xecT K ocT ft, a BTopan —  HH3Koft, T a K x e  ö y u y T  yBejiHquBaTbCH hah 
yMeHbiuaTbCH BepTHKaAbHbie peaKUHH Ha B cex och x  b 3 3 bhchmocth  
ot  xap aK T ep a npenHTCTBHH, ho  b MeHbineft CTeneHH, qeM npn b n - 
coKoft x ^ctkocth  noABecKH cpeAHeft OCH.

TaKHM 0Öpa30M , MHHHMajlbHOe COnpOTHBAeHHe ABHXeHHIO aBTO- 
m oö h a h  n p n  nep ee3 A e B b icx y n a io iu e ro  H au A o p o ro ft  npenHTCTBHH 
oöecneqH BaeTCH  MHHHMaAbHoft xecTKOCTbio B cex  noA B ecoK  aBTO-
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MOÖHHH. OcO Ö eH H O  3<j)(j>eKTHBH0 HM eTb M ajiy iO  JKeCTKOCTb nO Ä - 
BecKH cpeÄ H eft och , TaK  K an  H a s t o h  o c h  H a H ö o a b m a H  B epTH - 
KajibHaa peaKUHH h cooTB eTCTBeH H O  H a n ö o H b w e e  con p oT H B jieH H e  
ÄBHJKeHHIO. M HH H M ajIbH Oe COnpOTHBJieHHe ÄBHJKeHHIO 3BT0MOÖHJ1H 
npa n e p e e 3 Ä e  K aH aB, H a o 6 o p o T ,  o ö ecn eq H B a eT C H  n oÄ ß ecK a M H  c  
MaKCHMajlbHOH JKeCTKOCTblO. B  3T0M  C J iyq ae T3K>Ke HaHÖOJiee 3<jl- 
(jieKTHBHO HMeTb M 3K CH M aabH yiO  JKeCTKOCTb nOÄBeCKH Ha cp eÄ H eft 
OCH.

M to ö h  yM eH buiH T b con p o T H B jie H H e  Ä B H K eH H io n p n  n e p e e 3 Ä a x  
eÄHHHHHbix TpyÄH O  n p e o Ä O a e B a e M b ix  npenHTCTBHH, ä ä h  m h o to o c -  
HblX aBTOMOÖHÄeft C HHÄHBHÄyaÄbHOÜ nOÄBeCKOft, OCOÖeHHO ÄÄH 
oceft, pa cn oÄ O H ceiiH b ix  B H yT pn  ö a 3 b i ,  u e Ä e c o o ö p a 3 H o  y c T a H a B a n -  
BaTb n oÄ ßecK H  c  a e r e o  p ery Ä H p y eM O ft jK ecTK O C Tbio.

H a p n c . 4 npH B eÄ eH bi SK cnepH M eH T aÄ bH bie K pH B bie 1 h 2 ,  n o x a -  
3UBaiOmHe H3MeHeHHe CHHbl COnpOTHBÄeHHH ÄBHJKeHHIO COOTBeT- 
cTBeHHo Ha n e p B o ft  h  B T o p o ft  o c h x  aBTOMoÖHÄH c  npH BeÄGH H oft x a -  
paKTepHCTHKoft b  33BHCHM0CTH o t  n o c T y n a T e Ä b H o r o  n e p e M e m e -  
HHH S .

n PH HCnblTaHHHX CHÄ3 COnpOTHBÄeHHH ÄBHJKeHHIO aBTOMO- 
öhäh p e rH C T p n p o B a Ä a cb  Ha Ä eH Te o c u H a a o r p a i j ia  n p n  MeÄÄeHHOM 
paBHOMepHOM noÄTHTHBaHHH aBTOMoÖHÄH Ä eöeÄ K O ft q e p e 3  n p e -  
ÜHTCTBHe BblCOTOÜ 17 0  MM.

KpHBue 3  h  4  ä ä h  T e x  JKe oceft noayqeH bi pacqerabiM  nyTeM  
H3 ypaBHeHHft ( 1 0 )  h  (1 1 )  c  yqeTOM paßeHCTBa ( 4 ) .  YnacTOK K pn- 
BblX OT 5  =  0  ÄO S  =  5 5  MM  HÄÄIOCTpHpyeT COnpOTHBÄeHHe ÄBHHCe- 
hhk) b tom  c a y q a e , k o tä h  K oa eca  h m ciot ÄBa KOHTaKTa. M aKCH-

MaÄbHoe 3HaqeHHe c h ä h  COnpOTHBÄeHHH ä ä h  nepB oft h  B T opoft 
oce ft  b  3 t o m  c a y q a e  n p n oöp eT a eT  c p a 3 y  n o c a e  B u x o Ä a  K oaec H3 
B T op oro  KOHTaKTa b  TOHKe A i  (p n c . 2 ) .

P h c . 4 . H 3 MeHeHHe BeaHHHHu c o n p o r a B a e -  
hhh ÄBHHceHHio aBTOMOÖHÄH o t  H ae3Ä a Ha 
npenHTCTBne b 3 3 b h c h m o c th  o t  n e p eM em e-

HHH

I
H 3  pncyHKa b h ä h o  yÄOBaeTBopHTeabHoe coßnaÄ eH H e pacneTHbix  

h SKcnepHMeHTaabHbix BeaHHHH K ax n o  MaKCHMaabHoft c n a e  c o -  
npoTHBaeHHH, TaK h n o  ÄpyrHM e e  3HaneHHHM Ha BceM yqacTK e  
n epee3Ä a npenHTCTBHH.

H en oÄ H oe coBnaÄeH H e pacqeT H w x h SKcnepHMeHTaabHHX Kpn- 
BblX MOJKHO OÖTsHCHHTb nOTpeiUHOCTHMH H3-3a npHHHTHX Ä O nym e- 
h h ö  h H3-3a HCKajKeHHH ÄHHaMHHecKoro p aÄ H yca  K o a e ca  b TOHKe 
A  (p n c . 2 ) ,  BbI3B3HH0r0 c))OpMOft npenHTCTBHH.

y ^ K  6 29 .11 .0 1 2 .3 32 .2 :62 0 .1 6 9 .1

0  3QKOHe pacnpefleneHMsi flonrOBeHHocTM amckob aBTOMOÖwibHbix xonec
H. A. 3YBAPEB, B. B. 3QPHH

U K T 6  H O /i e c H o r o  npoH3BOflCTBa

\  B T O M O B H J I b H O E  K oa eco  b n p o n e c c e  sK cn ay a T au n n  ncnbi-
TH BaeT n ep eM eH H H e H anpnjK eH H H  [ 1 ]  h , ca eÄ O B a T ea b H O , n o Ä -A _____________

BepjKeHO HaKonaeHHio ycT aaocTH bix noBpeiKÄeHHft. BbiHCHeiiHe 
3axoHa pacnpeÄeaeH H H  Ä o n ro B eq H o cra  K oaec, KaK BeaHHHHbi CTa- 
THCTHqecKoft, HMeeT ö o a b in o e  3HaqeHHe ä ä h  o ö o c h o b 3H hh h x  
cpeÄHero p e c y p c a , raM M a-npoueH T H oro p e c y p c a  h t . ä . [ 2 ] .

OueiiKa 3aKOHa pacnpeÄeaeH H H  ä o ä ro ß e n h o c t h  BbinoaHHaacb  
xax no pe3yabT aTaM  SKcnayaTanHOHHHX, T ax h  CTeHÄOBUX nonbi- 
TaHHß K oaec. SKcnayaTaiiHOHHbiM  HcnHTaHHHM n o Ä B ep raa n cb  Ä ß e  
napTHH onbiTHbix K o a e c : 523 x o a e c a  7,0— 20 h  560 K oaec
6,OB— 20. K o a e c a  H cnuTbrnaancb Ha 3 b t o m o 6 h ä h x , K O Topue s k c - 
nayaTHpoßaaHCb Ha Ä o p o r a x  B cex K aTeropnft npn K034><j>Hii,HeHTax 
Hcnoab30B3HHH n p o ö e r a  h  rpy30n0ÄT>eMH0CTH cooTBeTCTBeHHO 0,5 
h 1. Pe3yabTaThi HcnuTaHHfi, oöpaöoT aH H bie no  MeTOÄHKe, H 3no- 
*eHHoft b  p a ö oT e [3], npHBeaeHbi b  T a ö a . 1.

B  T a ö a . 2  aH aaH 3H pyiO TCH  n pn qH H H  s K c n a y a T a n n o H H o r o  O TKa3a 
194 K o a e c  6 ,O B — 2 0  h  199 K o a e c  7 ,0 — 2 0 :  o c h o b h o ü  npH H H H oß o t - 
x a3a  o ö e n x  KOHCTpyKiiHft K o a e c  h b ä h io t c h  y c T a a o c T H b ie  p a 3 p y m e -  
hhh ÄHCKa ( 6 4 ,4 — 7 4 , 9 % ) .  P a 3 p a ö o T K a  K p en e jK H b ix  o T B e p c r a ft  Ha 
ÄHCKe b  p e 3 y a b T a T e  H ecoöa iO Ä eH H H  n p a B H a  S K cn a y a T a iiH H  c o c T a B -  
a n eT  1 7 ,1— 3 3 % .  S K cn a y a T a iiH O H H b ie  p a 3 p y m eH H H  o ö O Ä b e B  y c T a -  
aocT H O ro x a p a K T e p a  H e3H aqH T eabH H  h  He n p eB H in a iO T  2 ,6 % .  3 a  
BpeMH H aöaiOÄeH H H  He OTM eqeHO c a y q a e B  p a 3 p y m eH H H  ö o p t o b h x  
h 3 aM oqH w x K o a e n .

TpaiJlHKH BepOHTHOCTH H HHTeHCHBHOCTH SKcnayaTänHOHHHx OT- 
K330B K oaec B 33BH0HM0CTH OT HapaÖOTKH L  3BTOMOÖHaH, npHBe- 
aeHHue Ha pn c. 1, noKa3HBaiOT, h t o  npn n p o ö e r e  ä o  3 0 0  t h c .  k m  
pa3pymaeTCH ö o a e e  2 0 %  K o a e c  7 ,0 — 2 0  (xpH B H e / ) .  3 t o  JKe k o -  
anqecTBO K o aec  6 ,OB— 2 0  (xpH B H e 2 )  pa3pyuiaeTCH  np n  n p o ö e re  
ä o  165 t h c .  k m . OaH aKO  OTCiOÄa He c a e a y e T , h t o  ÄoaroBeqHOCTb 
Koaec HeaocTaTOHHa, Tax KaK SKOHOMHqecKHft onTHMaabHbift pe - 
cypc h x  He ycTaHOBaeH. ITpHBeÄeHHbie M a T e p n a a n  noKa3HBaiOT, 
h t o  a eT aa n  yKa3aHHHX K oaec BecbMa H epaBH onpoqH H , npnqeM  
OCHOBHOft npHHHHOft OTK330B HBÄHeTCH pa3pyHieHHe ÄHCKa. 3 t o  
no3BoaneT cpaBHHBaTb pacceHBaHHe ÄoaroBeqHOCTH ä h c k o b ,  n o -  
ayqeHHoe npn HcnuTaHHHX b  ycaoBH H x 3KcnayaTau.HH h  Ha CTeH- 
aa x , TÄe HcnHTaHHHM Ha ycT aaocT b  noÄBepraeTCH ToabKO ä h c k .

CTeHÄOBHM HcnbiTaHHHM Ha ycT aaocT b  ö u a o  noÄBeprHyTO  
75 ä h c k o b  K o aec  7 ,0 — 2 0 , H3 h h x  —  5 4  ä h c k h  H3 CTaaH C t .  3 x n  h  
21 ä h c k  H3 c t 9 ä h  15  Kn. T o a w H H a  ä h c k o b  1 0 ,5 — 1 1 ,3  m m . F lp n  h c -

T ,a  6  ji h u  a  1

CpeAHHH H a p a ß o tK a
Oßmee

KOJlHieCTBO
HCnblTaHHblX

KOJiec

KOJIHHeCTBO 
0T K 330B  

Ha HHTep- 
Bajie

C y M M a p H o e kojih m cctbo
OTK330B

B Tbic. K M
B MUH. 
1XHKJIOB B UIT. B %

K  o  ji e c  o 7 ,0 -2 0
90 29,2 523 1 1 0,19

n o 35,6 523 6 7 1,34
130 42,1 523 4 11 2,10
150 48,6 523 2 13 2,48
170 55,1 523 2 15 2,86
190 61,6 523 13 28 5,35
210 68,1 523 10 38 7,26
230 74,6 523 13 51 9,75
250 81,0 502, 22 73 14,15
270 87,5 457 15 88 17,50
290 94,0 406 17 105 21,91
310 100,5 368 8 113 24,29
330 107,0 343 10 123 27,58
350 113,4 329 7 . 130 30,04
370 119,8 323 12 142 34,39

K o ji e c  o 6, OB—20
30 10,4 560 6 6 1,07
50 17,3 560 7 13 2,32
70 24,3 560 22 35 6,25
90 31,2 560 6 41 7,32

110 38,2 560 10 51 9,11
130 45,2 555 20 71 12,72
150 52,2 540 21 92 16,63
170 59,0 482 29 121 22,83

nHTaHHH Bce ä h c k h  ÄOBeÄeHH ä o  pa3pym eH H H . O T Ä ea b H u e n a p 
THH K oaec OTanqaaHCb Ä p y r o t  Ä p y ra  He3HaqHTeabHHMH k o h -  
CTpyKTHBHHMH HÄH TeXHOÄOTHqeCKHMH npH3H3K3MH, HO HMCÄH 
ÖÄH3Kyio cpeÄHioio ÄoaroBeqHOCTb. H cnuTaH H H  BbinoaHeHbi n o  
MeTOÄHKe h Ha oöopyÄOBaHHH, onncaH H bix b p a ö o T e  [ 4 ] ,  Ha Tpex  
ypoEHHX Harpy3KH Q ,  h t o  cooTBeTCTBOBaao K03<}><}>HU,HeHTaM n e -  
perpy3KH K o aeca , paBHbiM 5 ,4  h  4 . CTaracTH H ecK aa oöp aöoT K a  
pe3yabT aT0B  CTeHÄOBbix HcnuTaHHft BbinoaH H aacb c  H cnoa b30B a-  
HneM aorapHi})MHqecKH H opM aabH oro 3aK 0H a [ 5 ] .
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T a S i r n u a  2

Bhäu SKCMyaTauHOHHoro OTKa3a Koaec

BepoaTHOCTb BKcnayaTa- 
UHOHHoro oTKaaa Koaec b %

7 ,0 -2 0 6 ,OB—20

TpeuiHHbi Meway KpenewiibiMH, pymibiMH h
74,9 64,4UeHTpaabHblMII OTBepCTHflMH...............................

Pa3paooTKa KpencjKHbix OTBepciHft...................... 17,1 33
TpeiUHHbi Ha OopTOBoft MacrH o 6 o a a .................. 2 ,0 2,6
Pa3pymeHH« caapHOro coeaHiieiiHfl an cK a  c 

oooaoM .............................................................................. 3 ,5 —
Pa3pyuieHHa CBapHoro coeauHCMHH oßoaa . . . 2 ,5 —
OOiune pa3pymeiiHH Ha a«CKe................................... 92 97,-1

B KanecTBe HaKonaeHHOÖ nacTOThi, cooTBeTCTByioineH BepoHT- 
HOCTH pa3pyUieHHH p, npH HH M ajIOCb OTHOiueHHe

m —  0 ,5

r A e  m  —  hhcao p a 3 p y u iH B m H x c a  ahckob K o a e c  npn HHCAe uhk- 
AOB, MeHbUieM HAH paBHOM  N\ 

n —  o ö m e e  hhcao H cn u T a H H u x  ahckob KO A ec.

A XßtHr p % -

15-11

0-10‘

5-10'

•

2

X

2 f
2

V '

V
/

v-
\

•
•

•
•

0 50 100 150 200 250 300 Lmbtc.KM

P h c .  I .  3aBHCHMOCTb HHTeHCHBHOCTH H BepOHTHOCTH OT- 
K a 3 a  K O A ec o t  n p o ö e r a  (n iT p a x o B b ie  a h h h h  —  B ep oH T -

HOCTb P =  —— • 1 0 0 % ,  CnAOUIHbie AHHHH —  HHTeHCHB- 
N

HOCTb X =  — ~  • 1 0 0 % / km, rAe N '  —  hh cao ncnbiTye- 
N e

m h x  K o a e c ; n  —  h h c a o  OTKa3aBuiHx K O A ec n p n  AaHHoft 
H apaöoT K e; n '  —  h h c a o  O T K a33B u iH x KO Aec Ha m rrepB a- 

Ae HapaöoTKH  l)

C peA H ee 3HaneHHe h  cpeA H ee KBaApaTHHHoe o t k a o h c h h c  a o r a -  
pH (})M a AOArOBeHHOCTH BHHHCAHAOCb nO (jlO p M yaaM

S ( \ g N )
i / S C * - * ) ’

'  n  —  1 ’

rA e  Xi =  \gNp,X =  \gN  —  cpeAHee sHaneHHe a o ra p n iJiM a  ä o a -
ro B e n H o cTH ;

N —  a o  A r o  Ben H ocT b ; 
i = l ,  2, 3, ..., n —  K O A H necTBo H cn biT aH H bix K O A ec. 

rp a (})H H e cK o e  H 30Ö pajK eH H e p e3 yA b T a T O B  CT aTH C T H necK oö o ö p a 
öoTK H  3K cn A ya T a u H 0 H H b ix  h  CTeHAOBbix H cnbiTaHHH n o K a 3 a H o  Ha 
p n c .  2 Ha H opM aA bH oft BepoHTHOCTHOH ö y M a r e :  A a /K e  ö e 3  y n e -
Ta BeÄHHHHbl nO pO Ta HyBCTBHTeAbHOCTH n o  UHKAaM N o,b [ 6 ]  TOH
KH CO CAynafiH blM H  OTKAOHeHHHMH Ha B c e x  pejK H M aX  HCnHTaHHH
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2. 3aBHCHM OCTb BepOHTHOCTH pa 3pyiU eH H H  OT ÄOATOBeH- 
HOCTH ÄHCKa KOAeCI 

7,0—20, cxeiiÄOBhie HcnbrraHH«; 2 —  7,0—20, 3KcnayaTaiiH0HHbiu 
HcnbuaHHa; 3 —  6.0B-20, BKcnayaTaiiHOHHbie ncnbnaHHa

Ä0CT3T0HH0 XOpOUIO A07K3TCH Ha npHMyiO, CBHÄCTeAbCTByH O B03- 
MOTKHOCTH HCnOAb30BaHHH AOrapH<£MHHeCKH HOpMaAbHOTO 3aK0Ha 
ÄAH OneHKH pacnpeAeAeHHH AOArOBeHHOCTH AHCKOB aBTOMOÖHAb- 
HblX KOAeC.

OneHKa ö a h 3 0 c t h  T e o p e T H n e c K o r o  h  SMnHpHnecKoro pacnpeae- 
AeHHH, BbinoAHeHHoro no KpHTepnaM corAacHH x 2 rinpcoH a h 
A. H . KoAM oropoBa, noKa3aAa, h t o  BbiöpaHHbiö aorapHifiMHHecKH 
HOpMaAbHUH 38KOH paCnpeACAeHHH AOArOBeHHOCTH CT3THCTHHeCKH 
He npOTHBOpeHHT OnblTHbIM AaHHblM.

O T dO A a CAeAyeT, h t o  CTaTHCTHnecKHe napaM eTpbi A oaroB en - 
h o c t h  a h c k o b  aBTOMOÖHAbHblX KOAec, nepeHHCAeHHbie b  H anaae 
CTaTbH, M oryT  ÖHTb onpeACAeHbi n o  pe3yabT aT aM  HcnbiTaHHH Ha 
y cT a a ocT b  ropa3A O  M eH bineö n o  o ö b e M y  n a p r a n  a h c k o b  K oaec 
(1 2 — 30 IUT.), OCHOBHBaHCb Ha AOrapH(J)MHHeCKH HOpMaabHOM 
3aK0He pacnpeAeaeH H H  h x  AOArOBeHHOCTH.
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A n r o p H T M  c x e M a T H 3 a i ^ H M  H a r p y 3 0 H H b i x  p e x H M O B  M e T O f l O M

n O H H b l X  I J M K J I O B

K aH flH fla TM  T exH . H ayK C .  fl. y C T H J l O B C K H H ,  KP. r .  C T E t P A H O B H M , f l .  H . n O W A P H L t K H f l

H A M H

JWHOTHE AeTaan aBTOMOÖHÄH, b nacTHOCTH, noAyocH, KapaaH- 
Hbie Baabi, öaaKH moctob, peccopbi, aoHHcepoHbi h nonepenn- 

h u  paM, paöOTaiOT b ycaoBHHx nepeMeHHoro HecTauHOHapHoro Ha- 
rpyjKeHHH. H a h  oneHKH AOArOBeHHOCTH s t h x  ÄeTaaeö nyTeM pac- 
H eTa HAH CTeHAOBbix HCnbIT3HHÖ HeoÖXOÄHMO CXeM3TH3HpOBaTb
npouecc HarpyHceHHH. CxeMaTH3auHH 3aKAiOHaeTCH b  noAcneTe o t -

HocHTeabHUx nncea KoaeöaHHH Harpy3KH pa3AHHH0ö aMnAHTyan, 
KOTopue Hcnoab3yioTCH b (popMyaax CyMMHpOBaHHH nOBpejKAe- 
HHH HAH AAH COCT3BAeHHH HpOTpaMM CTeHAOBUX HCnblTaHHH
[ 1 - 3 ] .

Pa3ÖepeM cyinuocTb npeaaaraeMoro Meroaa (pnc. 1). IlpoaHa- 
AH3HpyeM neTbipe nepBbix BKCTpeMyMa. E cah b s t o ö  neiBepKe
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Paapajij

P h c. 1. ripH M ep  o ö p a ö o T K H  
KpHBOH H arp y*eH H H  MeTOÄOM 

nOJIHHX UHKAOB

npoMeJKyTOHHbiH pa3M ax MeHbine 
OÖOHX KpaHHHX, TO BHÄeAHCTCH 
nOJIHUH UHKA, COOTBeTCTBylOmHH 
3TOMy pa3Maxy. B  uaHHOM CJiy- 
qae b c < a b  h b c < c d ,  n osT O M y  
MOHieT ßbiT b  B biAejieH  noAH biö 
u h k a  c pa3MaxoM b c . f la a e e  p ac- 
cMaTpHBaeTca HeTBepxa sKCTpe- 
MyMOB a d c j.  B  ä s h h o m  cnyqae 
npoMOKyTOHHufl pa3Max öoAbiue 
OÄHoro H3 KpaÖHHX ( d e > e f ) h 
BUAeJieHHe noaH oro UHKua He-
B03MOJKHO. PaCCM O TpeB q e T B e p K y  d e f g ,  H3 KOTOpOH TaKH ie HeB03- 
m ojk h o  BbiAejiHTb nojiH bift UHKA, n ep exoÄ H M  k  q eT B ep K e e f g h .  
3 a e c b  m o jk h o  BH ÄeAH Tb noJiHbiii h h k ji  c  p a 3M axoM  fg .  T e n e p b  
CTCAyeT B ep H yT b ca  k  SKCTpeM yM a m a  h d  h p a c c M o tp e T b  q e r B e p -  
x y  a d eh , n3 KO TO poö m o jk h o  BbijiejiHTb n o .u ib ift  u h k a  c  p a 3M axoM  
de. I lp o x o Ä H  TaKHM o ö p a a o M  n o  B ceft k p h b o h  H arp yjK eH H a, 6 y -  
aeM nocjieÄ O B aT ejibH O  H CKAioqaTb noA H bie u h k a h  c  p a 3M axaM H  ik ,  
Im h, HaKOHeu, hti.

M o jk h o  c ( j )o p M y jm p o B a T b  cA e Ä y io iU H e  n p a B H A a o 6 p a 6 o T K H  k p h 
boh  H arpyjK eH H a:

1. E c a h  b  q eT B ep K e  n o cA e u o B a T e A b H O  B3HTHX SKCTpeMyMOB 
npoMejKyTOHHWH p a 3 M a x  M eH brne KpaÖH HX, t o  B b iu e A a e T ca  n o A - 
HblH UHKA, COOTBeTCTByKJIUHH n p o M e jK y io q H O M y  p a 3 M a x y .

2. B K CTpeM yM bi, o ö p a 3 yio iu H e  n o A H H Ö  u h k a ,  H3 u a A b H e fim e ro  
aHaAH3a HCKAKJqaiOTCH.

3. E c a h  qeTBepKa SKCTpeMyMOB He yÄOBAeTBopaeT nepBOMy 
npaBHAy, CAeuyeT paccM OTpeTb q erß ep K y , cocT oaiu y ro  H3 Tpex n o -  
cAeaHHx 3KCTpeMyM0B h HenocpeucTBeHHo cA eA yrom ero 3 a h h m h  
SKCTpeM yM a.

4. n p H  B H ueA eH H H  n o A H o ro  HHKAa paccM aT p H B aeT C H  q eT B ep K a  
3KCTpeMyM0B, c o c T o a m a a  H3 Ä B y x  o c T a B u iu x c a  SKCTpeM yM OB h 
ÄByx H en ocpeÄ C T B eH H o hm  n p e Ä iu e cT B y io iu H x .

i l p n  peaA H 3auH H  o n n c a n H o r o  a a ro p H T M a  Ha 3 B M  T p e ö y e T c a  
OTHocHTeAbHO H e ö o A b iu a a  n a M a T b . H eT p y Ä H O  n o K a 3 a T b , h t o  h h c - 
a o  BpeMeHHO 3 a n oM H H a eM b ix  SKCTpeM yM OB He n p e ß o c x o Ä H T  yÄ B O - 
eH Horo HHCAa p a 3 p a u o B ,  Ha KOTO pbie p a 3 6 H B a e T c a  B e c b  Ä H an a 30H  
Harpy3KH.

n p e Ä A O * e H H a a  MeTOÄHKa Ö H A a n c n o A b 3 0 B a H a  n p n  HCCAeÄOBa- 
hhh  ÄOAroBenHOCTH n o A y o c e f t  r p y 3 0 B o r o  3 b t o m o 6 h a h .  H 3M eH eH H e 
K p y T a m e ro  MOMeHTa n a  n o A y o c n  (JjH K cnpoBaA O C b Ha MarHHTH oft 
AeHTe c  n o M o m b io  p a 3 p a ö o T a H H o r o  b  H A M H  K O M nA eK ca M arHHT- 
HOH 3anHCH [4 ] .  J^AHTeAbHOCTb 3anHCH COCT3BAHAa 30  MUH, HTO 
cooTBeTCTBOBaAO n p o ö e r y  a B T O M o ö h a h  b  HecKOAbKO ä b c h t k o b  k h -  
AOMeTpoB. E lp o u e c c b i  H a rp y jK eH H a  BO cnpoH 3BO ÄH AH Cb c n o M o m b io  
B x oÄ H u iero  b  KOM naeKC M arH H TH oft 3 a n n c H  6A O K a B o c n p o H 3 B e u e -  
hhh , c  BH XOÄa K O T o p o ro  SAeKTpHHecKHH CHrHaA n O Ä a B a A ca  Ha 
yCTpOHCTBO CBH3H C OÖbeKTOM ynpaBAH K H U eft BbIHHCAHTeAbHOH M a- 
uiHHbi « J B ie n p » .  H a  s t o h  M auiH H e b  T eM n e y c K o p e n H o r o  b  4  p a 3 a  
B ocnpoH 3B eAeH H H  o 6 p a 6 a T U B a A H C b  n p o u e c c H  H arp y jK eH H a b  c o -  
OTBeTCTBHH C OnHCaHHbIM aA ropH T M O M . ripHBOÄHTCH K OppeAH UH - 
OHHaa TaÖAHUa n o A H b ix  u h k a o b  n p o u e c c a  H a r p y jK e n n a  n o A y o c n  
npH ÄBHJKeHHH r p y 3 0 B 0 T 0  aBTOMOÖHAH n o  P33ÖH T0H  rpyHTOBOH
Ä op ore. E lp o ö e r  c o c t h b a h a  9,1 k m , BpeMH ÄBHJKeHHH 0,5 <t, 
o Cp =  16,9 k m Jh. C yM M H p ya  KOAH necTBo u h k a o b  b  K A eT K ax, p a c -  
noAOJKeHHbix n o  ÄHaroHaAH M  TaÖAHUbi, noAyqH M  p a c n p e u e A e H H e  
p a3M axoB  n oA H bix  u h k a o b  n p o u e c c a  H arpyjK eH H a.

H a  p h c . 2  n o K a 3 a H o  p a c n p e u e A e n n e  p a 3 M a x o ß  u o a h m x  u h k 
a o b . H a h  cpaB H eH H a Ha s t o m  jkc  p u cy H K e  n p H B on H T ca  rpac})HK 
p a cn p e u e a e H H a  p a 3 M a x o B , n o A y q e iiH b ift  o ö p a ö o T K O fi  n p o u e c ca  H a
rpyjK eH H a MeTOÄOM p a 3 M a x o ß .

3eicsCumc3a,
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20 >336 4 3 1 2 0 0 2 0 2 1 2 0 0 2 3 1 4 2 2 9
19 312-4-336 3 2 1 2 i 0 1 2 0 0 3 1 1 1 4 6 3 8 14
18 288-f-312 7 5 2 1 4 1 4 3 3 2 3 4 4 4 14 6 7 27
17 264-j-288 5 8 6 6 1 6 9 4 2 1 2 2 4 8 5 7 56
16 240-2-264 2 11 5 8 5 6 4 9 10 9 8 7 7 11 13 78
15 216-2-240 1 2 10 5 9 6 22 7 4 16 15 1 5 17 22 114
14 192-j-2l6 1 10 7 7 8 10 22 14 19 14 24 27 53 248
13 168-2-192 5 5 3 13 4 19 40 14 30 35 44 72 342
12 144-4-163 1 6 6 13 9 18 34 33 50 52 63 01
11 120-2-144 I 10 7 2 9 15 64 51 62 65 477
10 96-2-120 2 6 7 8 5 16 47 72 96 470
9 72-4-96 3 11 3 11 18 24 53 49 432
8 48-^72 2 10 10 9 6 19 64 348
7 24-2-48 0 2 5 11 17 39 356
6 (H-24 4 15 11 31 45 835
5 —24-rO 2 8 9 14 141
4 -48-2— 24 0 9 8 80
3 -72-2— 48 1 3 42
2 —96-2— 72 0 19
1 —120-2— 96 10
0 < -1 2 0

N u, u k m D

P h c .  2 . TpatjjHK pacnpeÄeAeH H a pa3M axoB  noAHbix 
uhkaob:

1 —  M e T o a  n o jin b ix  u h k a o b ; 2  —  m c t o ä  n ojiH bix  p a 3 M a x o B

H3 rpâ JHKOB BHÄHO, HTO MeTOÄ nOAHUX UHKAOB ÄaeT 3H3HH- 
TeAbHOe KOAHHeCTBO pa3MaX0B ÖOAbUIOH BeAHHHHbl. Ha OCHOBa- 
h h h  noAyqeHHbix ÄaHHUx ö h a h  cocTaBAeHU nporpaMMbi Harpy
jKeHHa noAyocn h  npoBeueHbi cTeHÄOBue HcnuTaHHa. /toAroBeu- 
HOCTb ä 6 T 3 a h ,  onpeueAeHHaa Ha CTeHÄe, npn HarpyaceHHU no npo- 
rpaMMe, noAyueiiHoft MeTOÄOM noAHbix u h k a o b ,  cooTBeTCTBOBaAa 
npoöery aBTOMOÖHAH 130 t h c .  km, b t o  BpeMH KaK HarpyjKeHHe 
no nporpaMMe, noAyqeHHoft MeTOÄOM pa3MaxoB, uaeT ÄOAroBea- 
HocTb, cooTBeTCTByiomyio 650 t h c .  km, t .  e. b 5 pa3 öoAbuiyro.

JIHTEPATVPA
1. S c h i j v e  J. «Fatique of aircraft structures», Pergamon 

press, 1963.
2. K o B a A e B C K H H  Ajk. C6. «ycTaAocraaa npouHOCTb h 

ÄOArOBeuHOCTb CaMOAeTHblX KOHCTpyKUHH». H3Ä-BO «MaUIHHO-
cT p oeH u e», 1965.

3. C A 0 6 H H B. 3., T p O <J) H M 0 B O. <I>. «BeCTHHK M3UIH- 
HocTpoeHHa», 1966, Ns 10.

4. a  a fl u h k M. JI., B h a b n e  p t  K. H., B o p O H -  
KOB B. A. «ABTOMOÖHAbHaa npOMbimAeHHOCTb», 1963, Ns 10.

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



yflK 621.791.14:629.113

r i e p c n e K T M B b i  n p H M e H e t m s i  c b o p k m  T p e m i e M  b  a B T O M o 6 n n b H O M

npoMbiuineHHOCTM
K>. H. EOEPHHCKHH

MHHHCTepCTBO aBTOMOÖH/lbHOH npOMblUI/ieHHOCTH

3 A nPOlUEÄUIYIO n H T H Ä e T K y  o ß i e M  c ß a p K H ,  B b n i o j m e H H o f t  

M e x a H 1 1 3 H p O B a H H b I M  C n O C O Ö O M  H a  n p e n n p H H T H H X  a B T O M O Ö H J I b -  

H O H  n p O M U U I J i e H H O C T H ,  3 H a q H T e a b I I O  y B e H H q H H C H .  O ölliaa  T p y Ä O -  

C M K O C T b  K O H T a K T H O H  s j i e K T p o c ß a p K H  b 1 9 7 0  r. n o  c p a B H e H H i o  c 
1 9 6 5  r .  B 0 3 p o c j i a  b 1 , 5  p a 3 a ,  a B T O M a T H q e c K o f l  h n o a y a B T O M a T H q e -  

C K o f l  s ^ e K T p o n y r o B o f l  C B a p K H  b y r a e K H M O M  r a 3 e  —  ß o a e e  q e M  b 
2 p a 3 a .  B M e c T e  c  s th m h  B b i c o K o n p o H 3 B O H H T e j i b H b i M H  c n o c o ß a M H  

C B a p K H  H a q a a n  n p H M e H H T b c n  H O B b i e ,  em e H e  n o a y q H B U i H e  ß o a b -  

r n o r o  p a c n p o c T p a H e H H H  c n o c o ß b i  C B a p K H :  T p e H H e M ,  n a a 3 M e H H o f l  

n y r o f l ,  x o J i O Ä H a a  c B a p n a  h n p .

O c o ß o r o  BHHMaHHH 3acÄ y>K H B aeT  C B a p x a  TpeHH eM , K O T op a a  o c -  
HOBaHa Ha p a 3 o r p e ß e  C B apH B aeM bix  n O B epxH O C T eö 3 a cq e T  T e n a a , 
B U Ä e jia e M o r o  n p n  h x  TpeHHH.

B o ß i u e M  B H a e  s t o t  c n o c o ß  c ß a p K H  3 a K a i o q a e T C H  b  c a e Ä y i o i u e M .  

O ä h h  h 3 C B a p H B a e M b i x  Ä e T a a e f l  3 a > K H M a e T C H  b o  B p a i u a i o i u e M C H  

n a T p o H e  a r p e r a T a  C B a p o q H O Ö  M a u iH H b i ,  Ä p y r a n  —  b  n H e B M a T H q e -  

ck o m  33>khmhom y c T p o ö c T B e  ( p n c .  1). B n p o u e c c e  p a 3 o r p e ß a  C B a -  
p H B a e M U e  K O H U b l H a X O Ä H T C H  B K O H T a K T e .

P h c .  2 . M H K p o c T p y K T y p a  3 0 H H  C B a p H O -  

r o  c o e Ä H H e H H H  p a 3 Ä H q H b i x  c o q e T a H H H  

M e T a a a o B ,  B b i n o a n e H H b i x  c ß a p K o f t  T p e 

H H e M :
a  —  MOHejibMeTajiJi c  H ep*aB eiom eft cTajibio; 
6  — aaioMHHHfl c o  CTajibio; e  —  ajiioMHHHft 

c  Menbio

3 a  cqeT TenaoTbi TpeHHH t o h k h c  c ä o h  MaTepnaaa CBapHBaeMbix 
k o h u o b  ÄeTaaeö ßbicTpo HarpeBaiOTCH. n acT b  H arpeToro MaTepua- 
aa  c B03M0>KHbiMH 3arpü3HeHHHMH BbiTecnüeTCH 3a npeÄ eau  c t m - 
Ka. ü p n  npeKpameHHH oTiiocH Teabiioro ÄBmKeiiHH ß eT aaeö Harpe- 
Tbie noßepxHOCTH coepHUHiOTCH h noayqaeTCH npoqH oe CBapHoe 
coeÄHHenne.

n p o u e c c  CBapKH TpemieM ßbia BnepBHe pa3paßoTaH h npHMe- 
HeH b Hainefi CTpaHe. C eflqac b npoM bimaeHHOCTH paßoTaiOT c o t -  
h h  MauiHH ä ä h  CBapKH TpeHHeM. 3 t o t  c n o co ß  no3BoaaeT cBapH- 
BaTb pa3aHqHue coqeTaHHH MeTaaaoB npyTKOB, Tpyß h Äpyrnx 
ÄeTaaeö K pyraoro  ceqeHHH H 3  e ra a eö  pa3aHqHbix MapoK, aaio- 
MHHHeBbix cnaaBOB, H3 m c ä h , aaTyHH, ßpoii3bi, THTaHa h Äpyrnx 
MeTaaaoB, b to m  qn cae CTaan c  aaioMHHHeM.

H a p n c .  2 n oK a 3 a H a  M H K p ocT p y K T y p a  30HW  C B apH bix  coeÄ H H e
HHH, B binoaH eH H bix  CBapKOH TpeHH eM  n p n  pa3 Ä H qH b ix  coqeTaH H H X 
M e T a a a o B .

C B a p n a a T b  TpeHH eM  b o 3m o>kho u e T a a n  p a 3 a n q H 0 Ö  K O H ijiH rypa- 
u h h , H M eiou iH e b M e c T a x  coeÄ U iieH H H  K p y r a o e  c eq eH H e  O Ä H oro 
Ä H aM eT p a , a  T a x a c e  T p y ß b i h  CTepiKHH c  naacT H H aM H . B w coK a H  
npoH 3B 0Ä H T eab H 0C T b , x o p o m e e  h C T a ß n a b H o e  K a q e cT B o  CBapH bix 
coeÄH H eH H H , rH ru eH H q u ocT b  n p o p e c c a ,  cp a B H H T ea b H o H e fio a b in u e  
3 a T p a T M  3 a eK T p o3 H ep rH H , n p o cT O T a  oß cayacH B aH H H  o ß o p y Ä O B a -  
HHH —  OCHOBHUe Ä0CT0HHCTB3 CBapKH TpeH H eM .

MauiHHbi ä ä h  CBapKH TpeHHeM HeeaoiKHbi h nanoMHHaioT to -  
KapHbift craHOK, y  KOToporo BMecTO cynnopTa ycTaHOBaeHO 6 m ct- 
p o Ä e ft c T B y io m e e  nHeBMaTHqecKoe 3a>KHMHoe ycTpoöcTBO. B 33bh- 
c h m o c t h  o t  CBapHBaeMbix ÄeTaaeö MauiHHa ä ä h  CBapKH TpeHHeM 
MoixeT ßbiTb BbinoaHeHa c  HenoÄBHHiHbiM arperaTOM BpaipeHHH 
nan c  HenoÄBHiKHbiM 3aiKHMHbiM ycTpoöcTBOM h nepeMemaioiuHM- 
c h  arperaTOM BpaipeHHH.

OTeqecTBeHHoö saeKTpoTexHHqecKoö npoMbimaeHHocTbio b h -  
nycxaeTCH cepHH MauiHH M C T , npeÄHa3HaqenHbix aan  CBapKH 
b c t h k  ÄeTaaeö K pyraoro ceqeHHH ÄHaMeTpoM 10— 70 m m  H3 era- 
ä h  h Ä pyrnx MeTaaaoB h cnaaBOB. KpoM e Toro, Ha s t h x  ManiH- 
Hax m o * h o  CBapHBaTb xpyrabie ÄeTaan c  naacTHHaMH. CepHH co- 
c t o h t  H3 MauiHH-noayaBTOMaTOB M C T -23 , M C T -35 , M C T-41 h 
M C T -51. B ce  o h h  aHaaoruqHbi no KOHCTpyKUHH h  pa3anqaiOTCH 
aHuib napaMeTpaMH (cm . T aßanu y).

n p o u e c c  CBapKH H a  M au iH H ax M C T  aBTOMa- 
TH3HpOB3H. B p y q H y iO  BblHOaHHIOTCH TOabKO 
o n e p a u H H  3 a rp y 3 K H  3 a r0 T 0 B 0 K  h  c b e M a  CBapH
B a eM b ix  Ä e T a a e ö .  K o M a H p a  Ha n p e x p a u ie H H e  
n p o p e c c a  CBapKH n o p a c T c n  o t  y c T p o ö c T B a , 
c a e p H iu e r o  3 a  B eauqH H O ö o ca u K H , n aH  o t  p e a e  
BpeMeH H .

B p a ip e H H e  h T O p M o x e H H e  rn n n H a e a n  M auiH 
Hbi OCymeCTBaHIOTCH C nOMOIUblO (JipHKUHOH- 
h o ö  MyiJiTbi. M a u iH H a  cH a ßu < eH a nH eBM orH Ä- 
pa B a u q ecK H M  y cT p o ö cT B O M  o k 3 t h h ,  K O T op oe 
nnTaeTCH  o t  u e x o ß o ö  M a r H c r p a a n  o x a T o r o  
B osayxa paBaeiiHeM 4,5 tcrjcM 2.

n p n  conocTaßaeiiHH MauiHHbi M C T-41 c  k o h - 
TaKTHOÖ CTblKOBOÖ MaUIHHOÖ M C M -150  (cm. 
T a ß a n u y )  b h ä h o , h t o  b  cay qae  OÄHHaKOBoro 
M3KCHMaabH0 B03M0JKH0T0 CeqeHHH CBapHBae
Mbix peTaaeö MauiHiia ääh  CBapKH TpeHHeM 
ß oaee  npoH3BOÄHTeabHa h b 3 pa3a MeHee 
SHeproeMKa. B oab iu oö  sijxJieKT MouceT ßbiTb 
n oÄ yq eH  o t  npHMeHeHHH CBapKH TpeHHeM b hh- 
cTpyMeHTaabHOM npoH3BOÄCTBe 3a cqeT sk o h o -  
m hh ßbicTpopeuiyiueö CTaan.
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co io 8CN ■<r ES
rioKaaaTejiH t-* h' H £

u CJ O 0 CJ
£ £ s £ £

HoMin.nbHaa MouiHOCTb b kbiti 10 22 40 150 75
ycwiHe oceßoe b /er:

10 000 20 000HarpeBa ................................... 2 500 5  000 —
MaKCHMa^biioe.................... 5 000 10 000 20 000 6  300 40 000

CKopocTb BpameiiHfl innHHaeafl
1 000 750 500B 061 M U H ............................................ 1 500 —

AnaMeTp cßapHBaeMoft 3 aro-
tobkh (uajioyrnepoAHCTafl
CTaAb) B mm :

22 32UHHHMaJlbHblft ...................... 10 16
UaKCHMaAbHblfl...................... 25 36 50 — 70

MaKCHMa^bHoe cBapHBaeMoe
2 000 200 4 000ceqeHne b mm7 ........................ 500 1 000

MaKCHMaAbHbift AnaMeTp Tpyö-
32 39 52 75MBTblX 3ar0T0B0K B MM . . . —

MaKCHMaJIbHblft AHÜMeTp AHC-
180 320KOBblX 3 a r0T 0B 0K  B MM . . . 100 180 —

MaKCHMaAbHaa ajihhb cßapH-
BaeMbix saroTOBOK b m m :

1 200B pam aiom e^cfl...................... 680 500 980 —
HenOABHJKHOH................................ He orpaHHqeHa

MHHHMaAbHaa AJiHHa cBapiißae-
Mbix SarOTOBOK B m m :

70B pam aiom eftca...................... 40 60 70 —
HenOABHMCHOß................................ 50 60 70 — 80

ripOH3BOAHTeJ!bHOCTb (4HCA0
150 120 100 78 70CBapOK B Mac)...............................

raÖapHTHbte paaMepbi b mm :
2 130 2 000 2  910AJlHHä .................................... 1 820 1 790

UIHpHHa ................................... 580 720 765 1 580 1 110
BblCOTa....................................... 1 250 1 290 1 350 1 300 1 680

Bec MauiHHbi b k z ........................ 2 000 2 700 3 600 2  000 5 500

B HHCTpyMemajibHbix uexax aBT033BOAOB h h x o ä h tc h  b  HacTOH- 
mee BpeMH o k o jio  3 0  m buihh ä jih  cBapKH TpeHHeM. 3 t o t  nporpec- 
CHBHblH cnocoö CBapKH HHCTpyMeHTa HeOÖXOÄHMO 3HaHHTeÄbHO 
paCUIHpHTb H UpHMeHHTb eTO BMeCTO KOHT3KTH0H CTblKOBOÜ CBap
KH o n H a B J ie H H e M .

CßapKy TpeHHeM BbiroAHO npHMeHHTb ääh  3aMeHbi eraAbHbix 
K0B3HbIX H JIHTblX ÄeTaÄeft —  CBapHO-AHTbIMH HÄH CBapHO-KOBO- 
HblMH, HTO 3H3HHTeÄbHO ynpOIliaeT H3rOTOBÄeHHe CAOJKHblX rio 
KOH^nrypauHH AeTaAeft, Ä aeT sk o h om h io  M eiaÄ Ä a h coxpamaer 
TpyAoeMKocTb. Ha pnc. 3 noKa3aHbi npHMepw tb k h x  H3AeÄHft.

P h c . 3. CocTaBHbie ÄeTaÄH aBTOMOÖHAeft, h 3 t o to b -  
ÄeHHbie c npHMeHeHHeM CBapKH TpeHHeM

B aBTOMOÖHAbHOH npOMblUIAeHHOCTH CBapKa TpeHHeM ÄOÄJKlia 
HaÖTH npnMeHeHHe ä ä h  H3roTOBÄeHHH TeÄecKonHnecKHX a M o p ra - 
3aTOpOB, KapÄaHHblX B3Ä0B, pa3ÄHHHbIX THT H pblqaTOB, KapTepOB 
BeÄyuiHx m o c t o b , o ce ft  n p m ien oB  h A p ym ix  ÄeTaÄeft h  y3AOB.

KoHCTpyKTHBHaa cneu,H(J)HKa ÄeTaÄeft h y3Ä0B aBTOMOÖHAeft, a 
TaKHie M a ccoß ocT b  h x  H3roTOBAeHHH npeA^HBAHiOT onpeÄeÄeHH bie 
TpeÖOBaHHH K OÖOpyÄOBaHHIO.

BbinycKaeMbie yHHBepcaÄbHbie MauiHHu MCT He yAOBAeTBopn- 
K)T O TpaC Ä b, KaK no np0H 3B 0AH TeA bH 0CTH , TaK  H no B03MO7KHOCTH 
CBapKH Ä eT a Ä eft ö o A b u iH X  p a 3 M e p 0 B  h c ä o j k h u x  (JiopM.

A a h  ycn e u iH o ro  BHeApeiiHH h o b o t o  n p orp eccH B H oro  c n o c o ö a  
CBapKH TpeHHeM HeoöxoAHM O C03AaTb cn eu n aA bH oe  oöopyA O B aH H e 
c  KOMnAeKCHoft MexaHH3au,Heft n p o u e c c a  CBapKH h  B cnoM oraT eA b- 
h h x  o n ep a u n ft —  cB a p o q im e  aBTOMaTbi h  noAyaBTOM at u .

McähShHCKHM KOHCTpyKTOpCKO-TeXHOAOTHHeCKHM  H H C TH TyTO M  
3B T0M a TH 3ailH H  H M eXaHH38HHH B aBTOM OÖHAeCTpoeHHH Ä O C TH TH y - 
Tb l 3H3HHTeAbHbie p e 3 y Ä b Ta Tb I nO npO eKTH pOB3HH IO  H H3TOTOBAe- 
HHK) CneilHaAbHblX MaiUHH Ä ä h  CBapKH TpeHHeM . 3tH M  H H C TH Ty 
TOM Ha CKonHHCKOM  a B T o a rp e ra ra o M  3aBOAe BHeApeH a CBapKa 
TpeHHeM  KO pnyCO B TeAeCKOnHHeCKHX 3M O pTH 3aTO pO B H OCB3HBa- 
eTCH CBapKa TpeHHeM  K a p A a iiH u x  b b a o b . n o  AaHHbiM  H H C TH Ty Ta , 
sKOHOMHHecKHft scjKjieKT o t  BHeApeHHH o ä h o t o  noÄyaBTOM aTa ä ä h  
CBapKH TpeHHeM  co c Ta B Ä H e T b cpeAHeM  4 0  Tbic. p y ö . b t o ä  npn 
3 a ip a T a x  s a  e ro  H3TOTOBÄeHne 2 5  Tbic. p y ö .

O c o ö u f t  HHTepec npeACTaBAHeT CBapHoft ÖHMeTaAAHqecKHft KAa- 
naH ÄBHraTeÄH 3 b to m o 6 h ä h , H3TOTOBÄeHHbift CBapnoft TpeHHeM. 
3ap y6eiK H bie  aBTOMoÖHAbHbie (JmpMbi b u ih p ok h x  M a cn iT a öa x  n p n - 
MeHHiOT CBapHbie KÄanaHbi. P a ö o q a n  qacT b  T aK oro KAanaHa b u - 
noÄHeHa H3 m a p on p oq H oft  c t h a h ,  a öo A b m a n  qacT b  erepiKHH k a b -  
naHa —  H3 yrÄepoAHCToft c t b ä h .  npnM eH eH H e ÖHM eTaAAHqecKoro 
CBapH oro KÄanaHa, KpoM e 3 0 — 4 0 %  sk o h om h h  H caponpoqH oft CTa- 
ä h ,  3H3HHTeÄbH0 yÄ yqu iaeT  e r o  CToftKOCTb 3a cneT  A y q m e ro  Ten- 
ÄOOTBOÄa H II03B0ÄHeT H3TOTOBÄHTb KÄanaHbi 6e3 CBepAeHHH H 
H aT pneB oro HanoÄHeHHH. 3apyöe7KHbiMH (JinpMaMH co3AaH bi cn e - 
HHaÄbHUe BUCOKOnpOH3BOÄHTeÄbHHe aBTOMaTbi ÄÄH CBapKH T p e
HHeM ÖHMeTaÄÄHqecKHX KAanaHOB. npHMeHHeTCH 6yHKepHan 3 a - 
rpy3K a ÄeTaÄeft h  ocyiuecTBAneTCH  nOÄHan 3aqncTK a ra p T a  b  Me- 
CTax CBapKH. npoH3BOÄHT€AbHocTb 3 0 0  KAanaHOB b q a c .

P h c . 4. YcTaHOBKa ä ä h  CBapKH TpeHH
eM K apTepa B eA ym ero M ocTa rp y 3 0 B o ro  

aBTOMOÖHAH

nepcneKTHBHbiM h b a h c tc h  npnMeHeHHe CBapKH TpeHHeM uamji 
Kapiepa BeAymero MocTa b m c c to  KOHTaKTHoft c t h k o b o ü  CBapKH 
onAaBAeHHeM. CTbiKOBan CBapKa onAaBAeHHeM uamj) KapTepa 3aA- 
Hero MocTa rpy30Bbix aBTOMOÖHAeft 3HJI h TA3, AerKOBtix aB
TOMOÖHAeft « M o c k b h h »  h «BoAra» ocymecTBAHeTCH Ha KOHTaKT- 
HblX CTblKOBHX MamHHaX (ä a h  CBapKH uani}) KapTepa aBTOMOÖH
AH 3HJI npHMeHHeTCH cTbiKOCBaponHaa ManiHHa MomHOCTbio 
900 k8t). A a h 3amHTbi BiiyTpeHHeft noAOCTH KapTepa o t  MeTaA- 
AHqecKHx öpbi3r BBapHBaiOT cnenHaAbHbie CTaAbHbie nAacTHHU h 
nOCAe CBapKH 3TH nAaCTHHbl BMeCTe C HaAHniUHMH ÖpbI3TaMH c  
ÖOAbmHM TpyÄOM BHÖHB3IOT THÄpaBAHqeCKHM ÄOpHOM. nOTepH 
MeiaAAa Ha onAaBAeHHe h 3amHTHbie naacTHHu c o c t3 b a h io t  ö o -  
Aee 3  kz Ha o ä h h  KapTep. IlocAe CBapKH onAaBAeHHeM oöpa3yeT- 
ch HeAonycTHMo öoAbinoft rapT, noAAeiKamHft TpyAoeMKoft 3a- 
qncTKe. Bce s t i i  HeAOCTaTKii, cBoftcTBemibie CTbiKOBofi CBapKe on
AaBAeHHeM, oTnaAaiOT npn 3aMeHe ee CBapKoft TpeHiieM. Ha pnc. 4 
noKa3aHa BepxHHH qacTb MamHHbi ä a h  CBapKH TpeHHeM nanij) 
KapTepa rpy30Boro 3 b to m o ö h a h . BHÄHa BpamaiomaHCH qacTb Ma
mHHbi c 3a»iaToft namjioft h CBapeHHan TpeHHeM uancjia c  xapaK-
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TepH biM  ra p TO M , K O To p u fl He y a a a n e T C H  h o c T a e ic a  Ha to to b o m  
K a p ie p e . M o n iH o c T b  M auiHHbi a a n  CBapKH TpeHHeM  ua nij) K a p Te - 
p a , H M eiom ero  ceneHHe b  M e c ie  C TH K a  4480 m m 2, c o cTa B U H e T Bce- 
r o  84 K e -a .  n p 0 H 3 B 0 a H Te a b H 0 C T b  —  30 K a p Te p o B  b  na c, n p n M e p - 
H aa cTO H M O CTb 6 0  t u c .  p y 6 .

.Ila n  BHeÄpeHHH CBapKH TpeHHeM  nanc{> K a p Te p o B  B e a y m n x  m o- 
CTOB aBTOM OÖHneft, KpOM e HaaHHHH c o o T B e T C T B y io m e ro  o ö o p y a o - 
BaHHH, HeOÖXOÄHMO BHeCTH HeKOTOpbie K O IIC Tp yK TH B H U e  H3MeHe- 
hhh b K a p T e p . K a p T e p b i m o c to b  rp y 3 0 B b ix  aBTOM OÖHaefi 3 H J I  h 
r A 3  HM eiOT b M ecTe CTbiKa c u a m jio ü  n p H M o y ro a b n o e  ceqeiiue, 
h t o  n p e n H T C T B y e T  npHM eHeHHio öo aee n p o rp e c c u B H b ix  cno co ö o B  
CBapKH. K a n  b h ä h o  H3 p n c . 4 , KOHUbi K a p Te p a  3 a p y 6 e * H o r o  r p y -  
3 0 B o ro  3 b to m o 6 h jih  HM eiOT n e p e x o a u  Ha K p y ra o e  ceneHHe. L ia n 
n a  c kohuom  K p y ra o r o  ceneHHH öo a e e  n p o c T a  h  Te x H o a o rn n H a  b 
]H3r0T0BJieHHH.

K a p T e p u  m o c to b  aBTO M O ÖH aefi « M o c k b h h »  h «Boara» —  K p y r -  
a o r o  ceneH H H , h o  u a n ijib i  h s to to b u h io tc h  b B H ae noKOBOK n a n  o t -  
aH BOK c  3 a p a H e e  B u noaH eH H biM H  oTB epcTH H M H , h t o  T p e ß y e T  n o c -  
n e  CBapKH c T p o r o  o n p e a e a e H H o r o  p a c n o a o jK e H iia  o c e f t  cH M M e ip n n  
« {la a H u a  u a m jib i  o r a o c H T e a b H o  K a p T e p a . T a K o e  KOHCTpyKTHBHoe

p em eH H e h T exH oa orH H  H3roTOBaeH HH  K a p T e p a  aencoßoro aBTOM o- 
6 n a H  a e a a e T  npaK TH necK H  HeB03M0>KHbiM npH M eH eH H e CBapKH 
T p eiin eM .

n o  o n b iT y  3 a p y6eH < H bix  iJihpm, H3MeHeHHe KOHCTpyKUHH h T e x - 
H oaorH H  H 3r0T0BaeH H H  K a p T e p a  (u a m jib i  c  K p y ra u M H  (JiaaHuaM H, 
b K O T op w x  OTBepcTHH cBepaH TCH  n o c a e  CB apK H ) a a e T  bo3Mo>k- 
H ocT b  npH M eiiH Tb C B a p x y  TpeHH eM , o ö e c n e n H B a io m y io  B b ic o K y io  n a - 
aeiK H CC Tb COeaHHeHHH H 3HaHHTeabHbIH sk o h om h h cck h h  SfjlljieKT.

B cTaTbe npHBeaeHU T oabK o H ecxoabK O  npH M epoB p a u n oH a a b - 
h o to  npHMeHeHHH cßapKH TpeHHeM aBTOMOÖnabHbix a e T a a e fi h y3- 
a o ß , C Bapxa KOTopbix TexHHnecKH perneH a. f l a u  iu n p o K o ro  BHea- 
peHHH c n o c o ö a  cßapKH TpeHHeM b  o T p a ca n  KOHCTpyKTopaM h  Tex- 
H oaoraM  n a a o  yn ecT b  B ce npeH M yiuecTBa h o b o to  n p o rp e ccn B H o ro  
c n o c o ö a  coeaHHeHHH M eTaaannecKH X nacT eft K p y ra o ro  h  K oabue- 
B o ro  ceneHHH. H a a o  HMeTb b BHay aKOHOMHnecKHe npeH M ynieer- 
Ba CBapKH TpeHHeM: M eH biuyio SHeproeMKOCTb o6opyaoB aH H H , o t -  
cyTCTBHe n p H ca a on H oro  M eT aaaa, cjiaiocoB , 3aiuHTHOro ra 3 a  h 
ä p y r n x  B cnoM oraT eabH bix M aT epnaaoB , a TaKnce ee B u co K y io  n p o - 
H3BOaHTeabHOCTb.

y f lK  6 2 0 .1 7 9 .1 4 :6 5 8  56 2

MarHHTHbift MeTOA Komponsi KanecTBa 3a Kan km t . b. m. 
BHyTpeHHeH noBepxHOCTM rwib3 6noKa lihumhapob

A. H. XOJ1KHH, M. A. BAXEPT
8pO C/iaBC K H H  MOTOpHblH 3aBOfl

n OBblLUEHHE M O T o p e c y p c a ,  H a a e iK H o c ra  h  a o a r o B e n H o c ™  
a B H r a T e a e fl  B b i3 B a a o  H eo6 xoa H M O C T b  6 o a e e  n in p o K o  H c n o a b -  

3 0 B a T b  sa eK T p oM a riiH T H b ie  M e T o a w  K O H T poan  K a n ecT B a  TepM H - 
necK H  o 6 p a 6 o T a H H u x  A e T a a e ft .

T HHb3a ö a o x a  u n a H iia p o B  oTaH B aeTC H  H3 c e p o r o  n y r y H a  
C H  2 1 - 4 0 ,  B b in a a B a n e M o r o  a y n a e a c - n p o u e c c o M  b  c w p y io  n e c n a -  
H y io  (J iop M y c  o 6 o a o n K O B b iM  BHyTpeHHHM CTepiKH eM . / t a n  n p n a a -  
HHH BbICOKOH npOHHOCTH H H3HOCOCTOHKOCTH 3 e p K a a O  TH ab3bl n O A ' 
a e p ra e T C H  n o B e p x H o cT H o ft  3 a K a a K e  T.B .n. Ha rayÖ H H y 1 ,4 — 3  m m  
h  o r a y c K y  b  K aM ep H oft s a e K T p o n e n n  npH  2 7 0 ± 1 0 °  a o  T B ep a ocT H  
H R C  4 2 — 5 0 .

K o H T p o a b  rayÖ H H bi h  T B e p a o cT H  aKTH BH Oro 3 a K a a e H H o ro  c a o n  
a e T a a H  M eT a a a orp a c fiH n ecK iiM  M e T o a o M  H e B 0 3 M o * e H  6 e 3  e e  p a 3 -  
py iueH H H , n o sT O M y  n pH M eH H aca  B b i6 o p o n H b iö  K O H T poab . r n a b 3 y  
p a 3 p y u ia a H  a a n  H 3roTO BaeH H H  M eT a a a orp a iJ iH n ecK H X  inaHtJioB. 
T a n o r o  K O H T poan  H e a o c T a T o n H o , h t o ö m  ra p a H T H p o B a T b  B b ic o x o e  
K anecT B O  3aK aaK H  BH yTpeH H eft noßep xH O C T H  rH a b 3 . n o s T O M y  p a 3 -  
p a ß o T K a  M arH H T H oro M e T o a a  K O H TpoaH  T B e p a o cT H  h  rayÖ H H bi 
aK T H B H oro 3 a K a a e H H o ro  c a o a  r n a b 3  Ö a o K a  u n a H H a p o B  HBaaeTCH 
a K T y a a b H o ä  3 a a a n e f l .

H c c a e a o B a H n e  b o 3 m o ik h o c t h  npHMeHeHHH M e To a a  H3MepeHHH 
KoapuH TH BH oft c h a h  a a h  K O H Tp o a n  K an ecTB a 3aKaaK H  T.B .n. 
BH yTpeH H efl no ß ep xH O CTH  rn a b 3  Ö aoKa u h a h h a p o b  n p o B o a n a o c b  
Ha c n e u n a a b H o  CK O H CTpynpoBaH H OM  n p n ö o p e  —  K oapuH TH M eTpe.

S a e K T p a i e c K a a  c x e M a  n  p  h  6  o  p a . n p n 6 o p  c o c t o - 
h t  H3 saeK T pO M arH H T a c  4>eppo30H Ä O B biM  H 3M epH T eaeM  M arH H T
H o r o  n o a H , u e n e f i  HaMarHHnHBaHHH h  pa3M arH H nHBaH HH h  p e a e f t -  
H oft c x e M H , p a ö O T a r o iu e f l  n o  aB TO M aTH necK O M y u H K a y . S a e K T p o -  
M arHH T c 4 > ep p o3 0 H a oB b iM  H 3M epH T eaeM  M arH H T H oro n o a n  h b - 
aneT C H  aam H K O M  n p u ö o p a .  O h o c y m e c T B a a e T  M a rH H ra y io  n o a -  
roT O B K y —  M H oroK p a T H oe  H aM arHH nHBaH H e, pa3M arH H nH B aH ne h 
H3M epeH H e M arH H TH ofl HHayKUHH n p o B e p n e M o r o  y n a cT K a  H 3aeaH H  
n o c a e  e r o  nepeM arH HnHBaH H H .

B K O SpUH TH M eTpe BaHHHHe HCXOaHOrO M a rH H TH o ro  COCTOHHHH 
n p o B e p n e M o ro  y n a c T K a  a e T a a n  HCKaionaeTCH np ea B apH Teab H oft 
M a rH H TH o fl n o a ro TO B K o ft, o cym e cTB a H e M o fl K O M M yTH poBaiiHeM  
TO K a  H aM arH H nH BaH H H . f la n  3 t o t o  npHM eHeHa peaeftH an cxeM a, 
p a ß o T a io u ia H  n o  aBTO M aTH necK O M y U H K a y c 3aaaH H oft n p o rp a M - 
M ofl.

n p n ß o p  b o  BpeM H HcnbiTaHHH B bin oaH H eT  C H a n a a a  M arH H TH yio 
n o a r o T O B K y , 3 a K a io n a io iu y io c H  b  T p exxp aT H O M  n epeM arH H n H B a
HHH c  n o c a e a y io iU H M  a B y x p a r a u M  H aM arannK B aH H eM , a  3aT eM  H3- 
M e p e H n e  M arH H TH ofl H H aynauH H  K o H T p o a n p y e M o r o  y n a cT K a  a e T a -  
a n  n o c a e  e r o  nepeM arH H nH B aH H H  MarHHTHbiM n o a e M , n p e B b iin a io -  
iu h m  n o  C B oeM y 3H aneH H io K oapuH T H B H yio c n a y  n p o B e p n e M o r o  
y n a c T K a  a e T a a H . n o s T O M y  noK a33H H H  Ha n iK a a e  M H a a n a M n e p -

M eT pa  HaXOaHTCH B OÖpaTHOft 3aBHCHMOCTH OT K03pUHTHBH0fl 
c n a b i  n p o B e p n e M o r o  y n a cT K a  a e T a a n .

O a eK T p n n ecK a H  c x e M a  n p n ö o p a  ( p n c .  1 ) p a 6 o T a e T  ca e a y io iu H M  
o ö p a 3 0 M . n pH BKaioneHHH  n p n ö o p a  b  c e T b  T y M Ö a ep oM  ß i  B K aio-

Aema/tb

P h c .  1. O a eK T p n n ecK a H  c x e M a  n p n ö o p a

naiOTCH T paH C iJ iopM aT op H aM arH H n H B aio iu ero  TOKa Tp2 h  c t h ö h -  
a H 3 a T o p  pa 3 M a rH H H H B a iom ero  TOKa Tp3. O aH O ßpeM eH H O  n e p e 3  
K0HT3KTbI A 2, 3aM K H yT bie BbICTynOM KOHTaKTHOrO aH CK a K U  2, 
BK aionaeTCH  p e a e  P3. E r o  3 a M b iK a io iu H e KOHTaKTbi B K aionaiO T 
CH TH aabH yio a a M n y  JI\, a  pa 3 M M K a io iu H e KOHTaKTbi p a 3 o p ß y T  
u e n b  C H H xpoH H oro a ß H r a T e a a  CJJ. I le p e K a io n a io iu H e  KOHTaKTbi 
p e a e  P3 B K aionaiO T  pa3M arH H nH B aioiu H ft t o k  b  o ö m o t k h  s a e K T p o -
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MarHHTa H  c BbinpHM HTeAH  Ms— Mn- Ha o c b  C H H xpoH H oro ä b h -  
m e n n  C M  H a A e T u  K O H T a K ra u e  a h ck h  K M i h K M i - H a x a r a e M  
Ha K HonK y Ki B K A K m eT C H  ch h x p o h h u ü  Ä ß H raT eJib  CM- n p a  n o -  
BOpOTe KOHTaKTHOrO ÄHCKa KMi pa30M K H yTC H  KOHTaKTU A 2, n p a  
3tom p e n e  P 3 b u k a io h h t c h  h cH rH a jib n a H  n a M n a  JI, n o r a c H e T . 
n o c a e  3 T o r o  K H o n n y  Ki m o jk h o  O T nycT H T b, TaK  K aK  OHa ö y u e T  
3a6aOKHpOBaHa pa3M bIK aiOm H M H  KOHTaKTaMH P 3- OAH OBpeM eHH O  
n e p e K m o q a io iu n e  KOHTaKTU P 3 B b iK m oq a T  pa3M arH H H H BaioiuH H  h 
BKAKmeT HaMarHHHHBamHä t o k  b  o ö m o tk h  aneKTpoMarHHTa H  
C BbinpHMHTeAH Mi— Mi- 

n p H  Bpam eH H H  KOHTaKTHOrO ÄHCKa KMi K 0HT3KTbl A l  p a 3 M U - 
KaiOTCH H 3aMbIKaiOTCH, BKAIOqaH H B b lK A K m H  p e A e  P3. ü p H  
stom  n e p e K n io q a iu n e  KOHTaKTbi B u n o n iin iO T  T p e x K p a r a o e  KOMMy- 
THpOBaHHe n a M a rH H q H B a io m e ro  TOKa b oÖ M O TK ax a n e K T p o M a n iH - 
Ta H. f lß y K p a T H o e  HaMarHHHHBaHHe n p o B e p a e M o r o  y q a c T K a  A e -  
TaaH OCymeCTBAHeTCH nOCpeACTBOM 3aM UKaHHH H pa3MbIKaHHH 
KOHTaKTOB A3 BU CTynO M  KOHTaKTHOrO AHCKa KMi, n p n  9T0M  
BKAioqaeTCH h BbiKJiioqaeTCH  p e j ie  P t , K O T o p o e  B b iK A ioqaeT  h 
BKAIOHaeT HaMarHHqHBaiOLHHH TOK B OÖM OTKax 3AeKTpOM  arH H -
Ta H.

n o  OKOHqaHHH aBTOM aTHqecKoro UHKna, n p o A o n x a io iu e r o c H
5,5 ce/c, BbicTynoM KOHTaKTHoro AHCKa K M i  3aMUKai0TCH k o h - 
TaKTM A 2 h BKJiioqaeTca p eA e P 3, o  qeM cBHAeTeAbCTByeT cn r - 
HaAbHaa AaMna JIi. Pa3M H K aioiuH e KOHTaKTU P3 p a 3 0 p ß yT  u en b  
CHHxpoHHoro ABHraTeAH C M ,  a nepeK A ioqaioiuH e KOHTaKTU P 3
BMKAioqaT HaMarHHHHBaiomHH h BKAioqaT p a 3MarHHHHBaiomHH
tok. TaKHM o6 p a 3 0 M , SAeKTpnqecKaH cxeM a  n p n ö o p a  B03Bpa- 
maeTCH b  HCXOAHoe cocto h h h c .

H a x a m e M  KHonKH K t  H3MepneTCH cn rn a A , noeryna ioiuH H  c  H3- 
MepHTeabHOH o ö m o tk h  M.  3aM U K aioiuH e KOHTaKTbi p eA e P 3 
BKAKmaiOT p eA e P l,  KOHTaKTaMH KOTOporO BKAKWaeTCH CTaÖHAH- 
3aTOp Tp\. H a n p n x e H H e  c o  CTaÖHAH3aTopa noAaeTCH b  oöMOTKy 
B036y*AeHHH (j)epp030H A 0B 0r0  H3MepHTeAH MarHHTHoro nOAH. 
OAHOBpeMeHHO 3aMbIKaiOIHHe KOHTaKTbi P l  33MKHyT H3MepHTeAb- 
HyiO uenb, COCTOHmyiO H3 H3MepHTeAbHOH OÖMOTKH M,  BbinpHMH
TeAH M i— M i  h MHAAHaMnepMeTpa p .4 .

3aMuKaiomHe KOHTaKTU P3 b  nenn pene P\ npeAHa3HaqeHbi
AAH npeAOTBp ameHHH npOÖOH BbinpHMHTeAH Ml— Mi H BblXOAa
H3 CTpOH MHAAHaMnepMeTpa \lA BO BpeMH K0MMyTHp0B3HHH Ha- 
MarHHHHBaiomero TOKa b  oÖMOTKax 9neKTpoMarHHTa npn cny- 
qafiHOM HaxaTHH KiionKH Ki- 

KOHCTpy KUHH n p n ö o p a  h . p a ö o t  a c h h m . 
npnöop (pnc. 2 ) co c to h t  H3 ÄATuHKa I  h 6 a o k 3  ynpaBAeHHH 2, 
coeAHHeHHbix th ö kh m  Ka6eAeM 3. Ha cepAeuHHKax aneKTpoMar-

h h t3 pacnoAoxeHbi coeAH- 
HeHHbie ITOCAeAOBaTeAbHO 
HaMarHHqHBaiomHe Ka- 
TymKH. CepAeqHHKH anex- 
TpoMarHHTa coeAHHeHbi 
(j)epp030HÄ0BbIM H3MepH- 
TeAeM MarHHTHoro nOAH, 
KOTOpblH npeÄCT3BAHeT co- 
öoft cepAeqHHK, h3 t o t o b - 
AeHHHH H3 TpaHC(f>OpMa- 
TopHoro xene3a b BHAe 
paMKH. Ha cepAeqHHKe 
pacnonoxeHu coeAHHeH- 
Hbie nocAeAOBaTeAbHo Ase 
OÖMOTKH B03Öy>KÄeHHH
OB (p n c. 1). H3Mepn- 

noß ep x  OÖMOTOK B 0 3 0 y x -
o t  4>eppope3° -

Phc. 2. BHemHHÖ bh ä  n p n öop a

n p H Ö op  noAcoeAHHHeTCH k  c e r a  nepeMeHHOro TOKa 2 2 0  e  h  
BKAKwaeTCH TyMÖAepoM B \. n p n  BKAioqeHHH Ha ÖAOKe yn p aB A e
HHH 3aropaeTCH  cnrHaAbHaH AaM na JI\.

H a  m naA e H3MepHTeAbHoro n p n ö o p a  f iA  HaHeceHa MeTKa. 
F iep en  HaqaAOM p a ö o T u  n p n ö o p  H eoöxoA H M o HacTpoHTb n o  cn e -  
unaAbHOMy STaAOHy 5  Ha 9Ty MeTKy. 3 t 3 a o h  a a h  HacTpoftKH 
n p n ö o p a  H3rOTOBAeH H3 THAb3bI C TAyÖHHOH 3aKaACHHOrO CAOH 
2 ,3  mm , noABeprayTOH  O T nycny n p n  4 00 ° b  TeqeHHe q a c a . H a - 
CTpoHKa Ha MeTKy ocym ecT B A n eT ca  c  n oM om b io  pyKOHTKH n e p e - 
MeHHOrO conpoTHBAeHHH, KOTOpbIM HeOÖXOÄHMO yCT3H0BHTb B e- 
AHHHHy pa3M arH H qH Baiom ero TOKa TaKHM oÖ pa30M , h t o ö u  n o c n e  
OKOHqaHHH aBTOMaTHqecKoro uh k ah  h H a x a r a n  Ha KHonKy « H 3 -  
M epeH ne» cTpeAKa H3MepHTeAbHoro n p n ö o p a  ocTaHOBHAacb Ha 
M eTKe.

//A H  nOBTOpHOH npOBepKH HeOÖXOÄHMO nOBTOpHTb B ecb UHKA, 
H a x a B  KHonKy « ü y c K » .  n o c A e  HacTpoftKH n p n ö o p a  n o  9T anoH y 
m o x h o  npncTynH Tb k  n p oß ep K e  A eTaneft.

H c c A e u o B a H H e  b a h h h h h  c i e n e H n  O T n y c K a  h 
r  a  y  6  h h bi 3 a K a A e H H o r o  c a o h  H a  n o K 3 3 a H H H  
n p n ö o p a .  H t o ö u  HCCAeAOBaTb BAHHHne CTeneHH OTnycKa Ha 
H3MeHeHne k o s p u h t h b h o h  c h a m  3aK aAeH H oro c a o h , o ö p a 3 U u  
rHAb3, 3aKaAeHHbie n o  cy iuecT B yioiueH  TexHOAOrHH, noAßepraAH Cb 
O T nycny n p n  pa3AHqHoft T eM nepaT ype. noKa33HHH KoapuHTHMeT- 
p a , conocTaBAeH H bie c  T eM n epaT ypofl o ra y c K a , rAyöH H oft h TBep- 
AOCTbio 3aKaAeH H oro c a o h , npHBeueHbi b  t h ö a . 1.

H a  p n c . 3  n o K a 3 a H a  k p h b h h  H3MeHeHHH n oK a3aH H ft n p n ö o p a  
b 33BHCHM0CTH o t  T e M n e p a T y p u  o r a y c K a .  / I ah  H o p M a A tH o  3 a K a - 
AeHHblX THAb3 HaÖAIOAaeTCH 0Ä H 03H aqH 3H  33BHCHMOCTb M e X A y

T a f i j i Hn a  1

a O
o .»
( ? ■
S .S

3 g
H  o

X
K

J3H ü£ a
ü  « s  o  » 5
ö <0  o«Q ; tZ 
® s2 O

cd m X o  «n u
S  o  S  u■ O jg

'S  s  3>>x H ,■5 4>U> K SO

Ho>
5 *s  ■SS H

g  cr>£  O «J C  M O.

0 46 2,0 6
100 47 2,45 6,5
150 46 2,25 9,5
200 44 2,26 10,4
250 44 2,26 8»
270 44 2,6 10,6

___ _ 2,0 13,5
:i'X) 42 2,2 12,4
350 39,5 2,1 22,0
400 34 2,3 28,0

*  f« J ib 3 a  n e p e r p e ta .

Phc. 3. 3aBHCHMOCTb noKa3aHHH 
n p n ö o p a  o t  T eM n ep aT yp u  O T nyc

Ka

TeAbHaH oÖMOTKa H  pacnoAoxeHa 
AeHHH, KOTopue nnTaioTCH nepeMeHHHM to k o m  
HaHCHoro CTaÖHAH3aTopa h ' co3AaiOT MarHHTHoe noAe b cepueq- 
HHKe 100 3. npH OTCyTCTBHH BHemHerO nOCTOHHHOTO MarHHTHoro 
nOAH 3.A.C. b H3MepHTeAbHofl KaTymxe paBHa HyAio, nosTOMy 
CTpeAKa H3MepHTeAbHoro npnöopa p,A ocTaeTCH b HyAeBOM no- 
AoxeHHH. BHemHee nocTOHHHoe MarHHTHoe noAe HapymaeT 
CHMMeTpmo b pacnpeAeAeHHH Maranraux noTOKOB b cepAeqHHKe 
(J)eppo30HÄOBoro H3MepHTeAH MarHHTHoro nOAH, BCAeACTBHe qero 
b H3MepHTeAbHOH KaTymKe M B03HHKaeT 3.A.C. BeAHqHHa TOKa 
B HHÄHK3T0pH0H UenH, COCTOHmeÖ H3 H3MepHTeAbHOH K3TymKH II, 
BbinpHMHTeAH Ml— Mi, H3MepHTeAbHOrO npnöopa pA, HBAHeTCH 
MepOH MarHHTHoft HHAyKUHH KOHTpOAHpyeMOTO yqaCTKa AeTaAH.

B aok  ynpaBAeHHH BbinoAHeH b  BHAe K o p n y ca , b  k o to p o m  cm oh - 
TnpoBaHa SAeKTpnqecKaH cxeM a n p n ö o p a . H a  nepeAHeft naHeAH 
ÖAOKa ynpaBAeHHH HaxoAHTCH H3MepHTeAbHuft n p n ö o p  p .A , AaM 
na JI\, CHmaAH3HpyiomaH o ö  OKOHqaHHH b b to m aTH qecK oro u h k ah , 
pyKOHTKa nepeM eH H orö conpoTHBAeHHH ä a h  nA aBH oro H3Me- 
HeHHH pa3M arH H qH Baiom ero TOKa, KiionKH Ki ( « n y c K » )  h Kt 
(«H 3M epeH H e»), TyMÖAep nnTaHHH n p n ö o p a  B \  h  m T enceA bH oe 
rae3AO ä a h  BKAioqeHHH AaTqHKa 4.

T a O a H i i a  2

noK33aHHHMH npnöopa h TeM nepaTypofl OTnycKa. C  noBumeHHeM 
TeM nep aTyp u  OTnycKa noKa3aHHH npnöopa yßeAHqHBaioTCH. B  h h - 
TepßaAe o t  0  a o  3 00 ° nponcxoAH T cpaBHHTeAbHo HeöoAbmoe yße- 
AnqeHne noK33aHHH npnöopa. ü p H  Te iinep aTyp e o m y c K a  o k o a o  
300° HaÖAIOAaeTCH nepernö rpaiJiHKa, a npn AaAbHeftmeM noB U - 
meHHH TeM nep aTyp u  noKa3aHHft npnöopa pe3Ko B03pacTaiOT.

/ I ah  H3yqeHHH ba h h h h h  rAyÖHHu 3aK aAeH H oro ca oh  Ha n o x a -  
33HHH n p n ö o p a  ö u a h  OTOöpaH u rH A b3u c  pa3AHqHoft rAyöHHoft 
3aKaAeH H oro c a o h . noKa33HHH KoapuHTHMeTpa, conocT aB A eH H ue 
c  rAyöHHoft h TBepAOCTbio 3aK aAeH H oro ca oh  a o  h n o c n e  OTnycKa 
n p n  2 70 ° npHBeAeHU b TaÖA. 2.

H a  p n c . 4  noK a3aH u 
KpHBue H3MeHenHH noK a- 
33HHft npHÖOpa B 33BHCH- 
'MOCTH OT TAyÖHHU 3aK a- 
AeHHOrO CAOH. KpHBaH 1 
H 3 0Ö p axa eT  H3MeHeHHe 
noKa3aHHH n p n ö o p a  b  3 a - 
BHCHMOCTH OT TAyÖHHU 3a- 
KaneH H oro c a o h  a o  OTny- 
cx a , a KpHBan 2 —  t o  x e  
ca M oe  n o c n e  OTnycKa npn  
2 70 ° b TeqeHHe q a c a .

K a n  b h a h o  h3 rpa^HKOB 
/  h 2 (p n c . 4 ) ,  n0K33aHHH 
n p n ö o p a  HaxoAHTCH b o ö -
paTHOft 33BHCHM0CTH OT 
rnyÖHHU aKTHBHoro 3aK a- 
neH H oro c a o h , t . e . c  y ß e - 
AHqeHHeM rnyÖHHU caoh  
noK33aHHH n p n ö o p a
yMeHbmaiOTCH.

o
c  3  

-  g  **

■g.« 1« >>x Oa  B- L* ffi tj

T BepaoCTb
H R C

noxa3aHHx
KOSpilHTHMeTpa

ao
OTnycKa

nocae
oraycKa

ao
OTnycaa

nocae
omycKa

0,7 35 34 20 24
1.0 43 38 12 20
1.3 46 42 11,5 19,5
1,2 42 38 11,0 19
1,7 47 44 5,0 13
1.7 46 44 4,5 12
1.8 48 44 6,0 13,5
1.8 47 43 5,0 13
2,0 45 43 5,0 12
2,0 46 44 4,5 11
2,1 48 47 5,0 11,5
2,4 45 44 2,5 8
2,7 39 37 0,5 6
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H 3 con ocT H B jieH H H  rpa<J)HKOB c jie Ä y e T , h t o  O T n ycK  n p n  2 7 0 °  
y M e H b iu a e T  p a 3 jm iH e  b  M arH H TH bix C B o ß cT B a x  B e p x H e r o  3 a K a n eH - 
h o t o  cjioh h  ö o n e e  r n y ö o K O  nemaiunx H e3aK aneH H H X  c n o e B  
(K p H B a a  1 n o  cp aB H eH H io  c K p n B o fi 2 npH  o a h h x  h  T e x  me n o -  
Ka3aH HHX n o  u iK a n e  n p n ö o p a  H M eeT ö o n b u iH fi  h b k j i o h ) . C n e A O - 
B a T e jib iio ,  H a H Ö o n b u ia n  nyBCTBH TenbH OCTb Ä a iiH o r o  M arH H T H oro 
M eTO Aa o n p e A e jie iiH H  r n y ö n n u  3 k t h b h o t o  3 a K a n e H H o ro  c j i o h

ÄOCTHraeTCH n p n  H3MepeHHHX

10

10

- A

V 1

! ^
1
l

0 1 Hjfm

na Ä e T a jw x  b  3 aKajieHHOM c o 
c t o h h h h .

MeHbUIHH H3KJIOH KpHBOfi 1
no cpaB H eH H io c k p h b o h  2 n p n  
rnyÖ H H e aK TH B H oro 3 a K a n eH - 
h o t o  c j i o h  6 o j i e e  1 ,8  m m  o ö t> -
HCHHeTCH HejIHHeHHOCTbK)
BOJibT-aM nepH O H  x a p a K T e p n -  
CTHKH ÄHOÄOB M l— M i  B H3-

P hc. 4. 3aBHCHMOCTb noKa3a- 
HHß npnöopa o t  myÖHHbi 3 a -  

KajieHHoro c j i o h

M epH TejibH O H  u e n n  n p n ö o p a  n p n  M a jib ix  3H aqeiiH H X 3 -ä .c ., t . e. 
n p n  M a jib ix  noK a33H H H X  n o  u iK a jie  n p n ö o p a .

TpaHHua roÄHbix AeTanefi no MHHHManbHofi rjiyÖHHe 3aKaneH- 
h o t o  c j i o h  1,4 m m  Ha k p h b h x  1 h  2 (pnc. 4) ä o  OTnycxa h  nocne 
Hero BbmejieHa BepTHKanbHofi nHHHeß, a rpaHHUH t o ä h h x  AeTa
nefi no uiKane npnöopa —  ropH30HTanbHHMH ä h h h h m h .

Ha OCHOB3HHH rpatjlH KO B 1 H 2 yC T3H 0B neH bI TpaHHUbl TOÄHHX 
A e T a n e fi  n o  n m a n e  n p n ö o p a :  ä jih  r n j ib 3  n o c n e  3aK anK H  —  Ha 
Ä eneH H H  9, a Ä n a  r n n b 3  n o c n e  o r a y c K a  —  Ha ÄeneH H H  16.

9 t h  r p a H H u u  Ha k p h b o h , B b ip a m a io m e ft  H 3M eHeH ne noK a3aH H ft 
n p n ö o p a  b  3 3 b h c h m o c t h  o t  T e M n e p a T y p u  oraycxa ( p n c .  3), b h - 
Ä en eH b i ropH 30H T anbH biM H  ä h h h h m h .

n p n  co n o c T a B n e H H n  k p h b h x  ( p n c .  3 h  4) m o k h o  C Ä en aT b  b h - 
b o ä , h t o  H a noK r.3aH H H  M arH H T H oro n p n ö o p a  b  o c h o b h o m  b jh ih - 
io t  T e M n e p a T y p a  O T n y cn a  h ä h  TBepÄO CTb 3 a K a n e H H o ro  c n o n  h 
rn yÖ H H a 3 a K a n e H H cr o  c ä o h . F lp n  s t o m  yM eH bin eH H e rnyÖ H H U  3 a- 
K an eH H O ro c h o h  b ä h h c t  Ha noK a33H H H  n p n ö o p a  aH ancrH H H o 
CH H m eHHio TBepÄOCTH. n o s T O M y  rn n b 3 H , H M e io m n e  n e n o c T a T c m - 
H y io  TB epÄ O C T b, h o  H o p M a n b H y io  rn yÖ H H y 3 a K a .* e n H o ro  c jio h , 
M o ry T  ö b iT b  T a w m e  a a ö c a K O B a iib i  MarHHTHbiM n p n ö o p o M .

Z in n  n p o ß e p K H  sijxJ'eKTHBHOCTH M arH H T H oro M eTO Äa K o m p o n a  
K a n ecT B a  3aK anK H  t .b .h . B H yT peiiH efi noB epxH O C TH  r n n b 3  ö n o n a  
UHÄHHÄPOB B npOH3BOÄCTBeHHbIX yCÄOBHHX TH Äb3H  nOCJie paC CO p- 
T n poßaH H H  n a  MarHHTHOM n p n ö o p e  H a « r o A H b ie »  n  « ö p a x »  h o ä - 
B e p r a n n c b  B b iöop oH H O M y K O H T p on io  M eT a n n orp a ip H n ecK H M  M eT o- 
ä o m . B c e r o  o t  pa3ÄH H H bix n a p r a f t  MarHHTHbiM n p n ö o p o M  n p o -  
B epeH O  729 r n jib 3 . n o A B e p r a y i o  M eT an norpa< j)H H ecK O M y n c c n e -  
ÄO BaHH io 79 r n n b 3  H3 n n c n a  r o u n b i x  n o  n p n ö o p y  h 20 r n n b 3  H3

HHcna 3aöpaKOBaHiibix. Bo Bcex cnyqanx MeTannorpaijjHHecKoe 
HCcneÄOBaHHe noÄTBepÄHno npaBHnbHocTb noKa3aHHfl npnöopa.

Ha p n c .  5 n o K a 3 a H a  M H K p o e rp y K T y p a  n y r y H a , T H n n n H oro  ä ä h  
r n n b 3  c  yÄ O B n eT B op H T en b H ofi T B epA O C T bio HRC  44 n o c n e  3 a - 
KanKH t .b .h . C T p y K T y p a  3 a K a n e H H o ro  c ä o h  —  M apTeHCHT. T n y -

P h c. 5 . M nK pocT pyK T ypa 3aK aneH H oro c ä o h , 
TpaBneHne b  4 % -h o m  pacTB ope H N 0 3 

(X 400 ), HRC 44

ÖHHa c j . o h  3aK anK H  1,8 m m . H c x o Ä H a n  C T p y K T y p a  r n n b 3 u  —  
co p ö H T O o ö p a 3 H b ifl  h  M en K on n acT H H qaT bift  n ep n H T . r p a ijiH T  MenKO- 
h  cpeÄ H en n a cT H H H aT H fl, 4)occj)H ÄH aH  3BTeKTHKa —  b  BHAe o T A e n b - 
IlblX 3 ep eH .

Ha p n c .  6  n o K a 3 a H a  M H K p ocT p y K T y p a  n y r y H a , T H n n n H oro  ä ä h  
r a n b 3  c  noH nm eH H O H  TBepÄOCTb io  HRC  37— 40. C T p y K T y p a  3 a - 
K a n e i iH o r o  c ä o h  — ■ O TnyiueH H bifl M apTeHCHT c  y q acT K aM H , H M eio-

P hc. 6. MnKpocTpyKTypa 3aKaneHHoro cnoa, 
TpaBneHne b  4 % -h o m  pacTBope H N 03 

(X 400), HRC  3 7 — 40

iu h m h  n e p n iiT H y io  o p iie H T iip o B K y , h  3 ep n a M H  (jiep p H T a . H cx o A H a a  
C T p yK T yp a  rH n b3b i —  rp y ö o n n a cT H H q a T H H  n ep n H T . T p a ifiH T  M en- 
k o -  h c p e A H e n n a cT iiim a T H H , (p o c^ H Ä H a n  SBTeKTHKa —  b  BHAe o t - 
A en b H b ix  3ep eH .

BHeApeH ne MarHHTHoro MeTOAa k o h t p o ä h  t b c p ä o c t h  h rn y ö n -  
h h  aKTHBHoro 3aK aneH H oro c n o n  rnnb3 ö n o x a  u h ä h h a p o b  A ano  
B03M 0mH0CTb KOHTpOÄHpOB3Tb 100% THÄb3 Öe3 HX pa3pymeHHH  
npn BHCOKOÜ npOH3BOÄHTenbHOCTH KOHTpOÄH.

yflK 621.983:62-465.001.5

M3MeHeHHe Tonu^MHbi fleTanen npn ckopocthoh OAHonepexoAHOH BbiTsuKKe
KaHA- TexH. HayK H. B. nATEKYUJMH

He/mCHHCKMH nO/IHTeXHHMeCKHM HHCTHTyT

B03M 07K.H 0CTH  (popM oo6pa30B aH H H  n o n n x  ocecHMMeTpHH- 
h h x  A eT an eß BbiTumKoft H3 nuCTOBbix 3aroTOBOK orpaHHHH- 

BaiOTCH BenHHHHofl yMeHbineHHH t o ä i u h h h  b  Tofl 30H e, rA e p a c -  
THrHBaioiuHe HanpnmeHHH AocTH raioT o ö h h h o  HaHÖonbiuero 3H a- 
HeHHH. npHHHTO CHHTaTb, h t o  3Ta 30H a HaxoAHTCH Ha n e p exo A e  
o t  CKpyrneHHofl n o  nyaHCOHy nacTH k  UHÄHHApunecKoß CTenKe n o - 
n y ip aöpn K a T a [ 1 ] ,

B AH TepaType paccM aTpH BaeTcn, KaK npaBH no, TonbKo OÄHa 
o n a c H a a  30H a —  HHmHHH. Jlnuib OTAenbHbie HecneAOBaTenH  
[2 , 3] ynoMHHaiOT o cymecTBOBaHHH HHmHefl h BepxHefl onaciib ix  
3 o h  b  A e T an n x, nonyneHHbix BbiTamKofi. n p n  s t o m  OTMenaeTcn, 
h t o  HaHÖonbuiee yMeHbineHHe t o ä i u h h h  b  30H a x  npnM epHo o a h - 
naKOBo, a p a 3 p y u ia e T ca  M eTann b  BepxH eß 30He.

B npoBOAHMOM HccneAOBaHHH BepxHHH o n a c u a n  30Ha öb in a  
BHHBneHa n p n  c K o p o c r a o f l  uiTaMHOBKe-BbiTamKe h  o ö h h h o ii  b u -

THmKe Ha KpHBornnnHOM n p ecce . C uopocTH aH  BbiTHmua ocy- 
iuecTBÄHnacb Ha ycTaHOBKax n o p o x o B o ro  AeßcTBHH [4].

M eT an n H H ecK H fl nyaHCOH k  M OM eHTy n e p e u a n H  A aßneH H H  n o p o -  
x o ß b ix  r a 3 0 B  3aroT O B K e He HM en x o n o c T o r o  x o u a  h  h o x o a h ä c h  
b  KOHTaKTe c H eß, t .  e .  H ananbH aH  c x o p o c T b  HHCTpy M eH Ta ÖHna 
paB H a H y n io . K o H e n H a s  C K o p o cT b  A eipopM H poB aH H H  p e r y n n p o B a -  
n a c b  B ecoM  3 a p H A a  h  b  3 3 b h c h m o c t h  o t  K osijH pm iH M iT a B H T n m - 
k h  H 3M eH H nacb o t  4 ä o  10 M/cetc. ZF etp opM H pyeM bift M a T e p n a n  —  
aH H 3 0 T p on H a n  C T an b 08 K n , T on u iH H a 3aroT O B K H  1 = 0 ,8  m m . XU ia- 
M eTp M aTpHU bi (H a p y m H u fl  A n a M eT p  A e T a n n )  rfH =  25,3 m m . 
P a Ä H y c  CK pyrneH H H  p a ö o n e ß  k p o m k h  nyaH C O H a r n = 4  m m , MaT- 
p n u H  r M= 5  m m . C M a 3 K a  —  M auiH H H oe M a c n o  M apKH  C . 3 a 3 o p  
M e m A y  m ecTK H M  H enoAB H m H biM  C K n aA K O A ep m a T en eM  h  M aT pH ueß 
»=(1,05-1-1,15)1. 3 a 3 o p  M e m A y  M a T p n u e ß  h  nyaH coH O M  n p n  b h -  
TH m Ke ö e 3  K a n n öp oB K H  z —  1,261.
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floöaBOTOue nanpH/KeHHa <xÄ, B03HHKaK>mne b 3aroTOBKe noa 
BJIHHHHeM HIiepUHOHHOrO 3<f)(f>eKTa H COOTBeTCTByromHe HaHÖOJIb- 
meft CKOpOCTH ae<}>OpMHpOBaHHH, C0CT3BJIHJIH 0,003 Kr/MM2. O hh 
noÄCBHTaHU no 4>opMyne

v2(dn +  dn)2
°Ä =  p-

3 2  R :

JR<f>

1 0 0 ,

p_

F c
(1 )

rae P

(2 )

rae q>i =  1 ,2 -j-1,3, TaK KaK
D ,

rae p —  naoTHOCTb CTaan 7 ,8 -1 0 “ 10 kT ■ ceK2/mm4;
v —  CKopocTb ae^opMHpoBaHHH b KOHue npouecca bmthjk- 

kh;
da —  a n a M e T p  nyaH C O H a;
Rii —  Te R y m n ü  p a a n y c  (JiaaH ua n o a y cjia ö p H K a Ta ;
R3 —  p aan yc  hcxoähoh 3aroTOBKH.

OaHonepexoÄHaa BHTHXKa-CBepTKa ocym ecT B aaaacb npn o t- 
HOiueHHH Hapy>KHOro an aM eipa  aeTaan k anaivieTpy hcxoähoü 
3aroTOBKn D3, paBHOM 0,45 n öoa ee . HanMeHbuinn KoscJx^nnneHT 
BHTHHCKH npn OÖbWHOH UITaMnOBKe nx =  0,48.

06pa3UH pa3pe3aan, 3aTeM c  noMombio HHanKaTopHoro npn- 
cnocoöaeHHH H3Mepann ToaiunHy no oöpa3yK>men b Mepnano- 
HaabHOM HanpaBJieHHH. Oöpa3yK>maa npoxoanaa qepe3 (jiecTOHbi, 
KOTopbie pacnoaaraancb napaaaeabHO n nepneHaHKyaapHo Ha- 
npaBaeHHio bohokoh (pnc. 1), a T a n x e  Me:>Kay 4>ecTOHaMH noa 
yraoM 45° k HanpaBaeHnio npoxaTKn.

P n c .  1. Ä n a r p a M M a  H3M e- 
HeHHn T oa n iH H U  n o  KOHTy- 
|py aeTaan npn ckopoct- 
IhOH BblTHJKKe (k03(J)(J)HU.H- 
eHT BbiTH>KKH 0 ,4 8 ;  ana- 
MeTp 3aroTOBKn 5 2 ,7  mm\ 
OTHocHTeabHan T oam nH a
t

—  100 =  1 ,4 9 ; ,t( —  Toa- 
D 3

m n n a  n o c a e  a e (j )o p M a u n n ):
l u l l  — nepe3 (JjecTOHbi co- 
OTBeTCTBeHHO no HanpaBjieHH- 
m  ac  h ec ; I II  — iwexcay 
(J>ecTOHaMH no HanpaBneHHio 

de

16 74 12 10 £  6  4 2 0

H3MeHeHne To a m H H b i o u e H H B a a n  n o  4>opM yae

t  —  t i .  
er =  —

a) 6)

P n c .  2 . 3aBHCHMOCTb yM eubm eH H H  T o a iu n H b i b o n a c H b ix  3 0 H a x  
o t B b icoT b i a e T a a n  n p n  BUTHJKKe (KostjxfiH U H eH T bhthjkkh 0,48; 
p a a n y c  c a p y r a e H n a  p a ö o n e n  K poM K n nyaH C O H a rn= 5 t ,  M a T p n a b i 

r M = 6 , 2 5 £ ;  a n a M e T p  3 a roT O B K n  5 2 ,7  mm):
a  —  CKopocTHaa B!,]TH>KKa (KpHBbie 1—6); 6 — opbi’inan BbiTSJKKa (kph-

Bbie I'—6 )

Flocae noacTaHOBKn 3HaqeHna P  b (JjopMyay (1) noayqHM

t l 1 

°r t-•'f
■ <Pi ■ - 1  «H.

TaKH M  0 Ö p a 3 0 M , H a n p a w e H n e  a r o ö p a r a o  n p o n o p a n o H a a b H O  
T o a m n H e  t I l p n  B 0 3 p a cT a H n n  H a n p a a te H n a  T o a m n H a  ceqeH H H  
y M e H b u ia e T cn  (ti< .t)  n , H a o ö o p o T ,  y M eH b m eH n e  H a n p a jK e H n a  
c n o c o ö c T B y e T  y B e a n n e H n io  tohiuhhu I l p n  t ; — t H a n p a -
jK e n n e  cooT B eT C T B yeT  MOMeHTy n e p e x o a a  y M eH b iu e iiH a  T o a m n iib i  
k ee y B ea n n eH H io .

rae t— ti  —  yB e a n n e H n e  To a iu n H b i, e c a n  BeanaH H a n o a o iK H Te a b - 
H an , n  yM eH bm eH ne, e c a n  O Tp n u a Te a b H a a .

IToHBaeHne n pa3BHTne onacHbix 30H aHaan3npoBaan b 33bh-

ch m o c th  o t  oTH O C H TeabH ofi B b icoT b i n oay< }> a 6pH K aT a —  b n p e -
du

a e a a x  o t  0,35 (K p n B b ie  1 n  P )  a o  0,93 (K p n B b ie  6  i  f 1)  n p n  
n oca ea oB a T ea b H O M  a e tJ jo p M n p o B a H n n  3aroT O B K H  ( p n c .  2 ) .

P a cT H rn B a ro u in e  H a n p a w e H n a  crr ( p n c .  3) n o a c q n T a H H  n o  (J iop - 
Myae

pacneTHoe yenane, cooTBeTCTByiomee aaHHOMy momch- 
Ty npouecca CKopocTHon bmthikkh;

F c — naomaab nonepeqHoro ceqeHHH noaŷ aöpnKaTa.
<J>opMyaa ( 1 )  y q n T b iB a e T  H 3M eH eH ne T o a iu n H b i cTeH K n b p a c -  

CMaTpnBaeMOM ceqeH H H  n n o 3 B o a H e i  o n p e a e a n T b  H a n p ü * e H H H  
no M epe aetJ )opM npoB aH H H  n o a y 4 )a 6 p H K a T a .

HecMOTpa Ha cneunc})HqecKHe ocoöeHHOCTH, cKopocTHaa mTaM- 
noBKa othochtch k cTaTHqecKHM npoueccaM Ue(j)OpMHpOBaHHH. 
riosTOMy pacqeTHoe yenane noacqnTHBaan no (J)opMyae [1]

=  — —  1 m

<  1 0 0 .

Phc. 3. H3MeHeHiie aencTBHTeabHbix pac- 
TnrHBaKDmnx HanpnaieHnft (KpnBbie 1— 5) 
n yenana ae<j>opMnpoBaHHH (KpHBbie 6 
h 7) npn nocaeaoBaTeabHoft BbirajKKe no- 
ayiJiaöpHKaTa (H\ —  Texymaa rayönHa 
buthjkkh; H  —  BbicoTa noayijiaöpHKaTa)

3 a n a c  naacTnqHOCTH oueHHBaan oTHomeHneM 

Tl = -------  .
" k

rae 0 K —  conpoTHBaeHne aeiJiopMHpoBaHHK) (ncTHHHoe KpHTH- 
qecKoe HanpaHienne). O h o  xapaKTepn3yeT ynpoqHeHne n naac- 
TnqHOCTb n nosTOMy HBaaeTCH öoaee oßteKTHBUbiM noKa3aTeae.M 
KanecTBa MeTaaaa, qeM HanpaaceHne f f B [ 5 ] :

0 k  = ( 1  +  s k ) ° b >

ra e  e „  —  KpnTnqeeK aa aetfiopM aun a  n p n  n cnbiT aun n  n a ocK n x  
o ö p a 3 u o B  Ha pacTHjKeHne (a a a  n cca e a y e M o ft  CTaan e »  =  
= 5 6  K rjM M 2) .
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I lo c jie  M H oroKpaTHoro noBTopeHHH sKcnepHMeHTOö' ycTaHOBJie- 
h o , h t o  r jiy ö o K a a  BHTHJKKa ÄeTaÄeft c k o p o c th u m  h o ö h h h h m  
MeTOÄaMH conpoBOJKÄaeTca o6pa30B aH H eM  Ä B yx o n a c H u x  3oh  
(p n c . 1 h 2). rtp n  s to m  c yBejiHneHHeM rayÖHHbi b h th jk k h  b 060- 
h x  c a y n a n x  HepaBHOMepHOCTb pacnpeAeAeHHH to ä u ih h h  ocTaeTCH 
H B H O  Bbjpa>KeHHOH.

H aH Ö ojibm ee b a h h h h c  aHH30TponHH npoHBAHeTCH b  BepxHefl 
a a c r a  Ä d a j in ,  cocTaBAHioiueft äs '/3 e e  noAHoft b h c o t h  (p n c . 1 ) .  
TpaH H ua n e p e x o ^ a  yMeHbiueHHa t o ä u ih h h  b y-rojimeHHe n o  0 6 - 
pa 3yionieft a c  (KpHBaa / )  pacnoJiaraeT ca BHine, aeM n o  o ß p a -  
3yioiueH  b c  (npH B aa I I) ,  h b nocaefiHeM  C Ayaae B urne, aeM no  
o 6 p a 3 yiouieft de, n p oxoA fliu efi MejKAy (jjecTOHaMH (npH B aa III) .  
n p a p a m e H n e  TOjimnHbi n p o H cx oA n r b t o h  JKe nocAeuoB aTeA b- 
HOCTH, HO C H ap aC T aiO m efi HHTeHCHBHOCTbK). B  OnaCHblX 30H aX  
(ToaKH 5  k  8 )  HaHM eHbm aa TOAiUHHa 3aiJ)HKCHpoBaHa no  o 6 p a -  
3yioiueft, pa3BepTK a KOTopoft c o B n a sa e T  c  HanpaBAeHHeM a c  
(KpH Baa I ) ,  H a n ö o jib m a a  —  n o  o 6 p a 3y io u ieft , AejK am eft b n A o c- 
k o c th  b c  (KpHBaa II ) .  ToJimHHa M ejKAy 4>ecTOHaMH ä jih  Tex JKe 
3 oh  h  Ha t o h  » e  BbicoTe HBÄaeTCH cpeAHeft n o  BeanaHHe (K pn- 
Ban III ) .  B o B cex c j iy a a a x  b HHjKHeft onacH ofi 30H e TOAiUHHa 
MeHbrne, aeM  b B epxH efl, Ha 1 ,5 — 3 % .

TaKHM o 6 p a 3 0 M , TOAiUHHa CTeHKH HepaBHOMepHa ne TOJibKO 
Ha ÄÄHHe o6 p a 3 y io iu e ft b pa3AHHHbix MepHAHOHaAhHHx ceaeHHHX, 
ho h Ha ÄJiHHe nepH M eTpa b äio6 om ceaeHHH, nepnenÄHKyaHpHOM  
k  9Toh o ö p a3y iom eH . YMeHbineHHe toäiuhhh  b ueHTpe AHa He 
npeBbiinaeT 2 ,5 % .  H aHÖOAbinee yMeHbmeHHe toäiuhhh  nÄOCKoii 
aacTH  ÄHa 3 ,7 — 3 ,8 % -

r ip n  CKopocTHoft h oöbiuHoft BbiTa>KKe b n p o u e c ce  HenpepbiB- 
H oro yßeÄHaeHHH rAyÖHHH noAyij>a6pHKaTa c OTHOCHTeÄbHoft b h -

c o to h  o ö p a 3 u a  —  <  0 , 3 6  * B epxH aa o n a cH a a  30H a eiue He
d H

06pa3yeTCH, TOrÄa KaK B HHJKHefi 30He npOHCXOÄHT HHTeHCHB- 
Hoe ÄOK3ÄH30BaHHoe yMeHbineHHe toä iu h h h , uocTH raiouiee 11 —  
1 2 %  (KpHBbie I  h I ',  p n c. 2, a  h 6 ) .  YcTaHOBÄeHO, h to  naacTH -

a e c u a n  ucijiopM auHH <})AaHua H acTynaeT npn — s »  0 , 0 2 .
d«

Korua - — = 0 , 4 7 ,  yMeHbmeHHe toäiuhhh  b HHJKHeft onac- 
d H

hoh 30iie  ÄOCTHraeT HaHÖOAbiuero 3H aaeiiH a: ä  1 4 %  n p n  cko-
pOCTHOH (KpH Baa 2 )  H 1 5 %  npH OÖbIHHOH BHTHjKKe (KpHBaa 2 ') .  
B  BepxHefl 30H e k STOMy MOMeHTy o h o  cocTaB ÄaeT « 9 %  (n p n -  
Bbie 2  h  2 ') .

B  ÄaÄbH eflm eM  BCÄeÄCTBHe 3HaaHTeÄbHoro ynpoaH eH H a MeTaÄÄa 
T0ÄIUHH3 B HHJKHefi 30H e nOHTH He H3MeHaeTCH (KpHBbie 3 — 6  H 
3 '— 6 ') ,  b t o  BpeMH KaK b BepxHefl 30H e OHa HaMHoro yM eHb-

/ /
rnaeTca h, Ä o c r a n iy B  HaHMeHbiuero 3HaaeHHa n p n  — = 0 , 7

d a
(KpH Bne 4  h 4 ') ,  npn nocÄ eu yioiueM  necfiopMHpoBaHHH TaKJKe 
ocT aeT ca HeH3MeHH0fl. O ä h 3 k o  yMeHbineHHe KostjnjjHUHeHTa b h 
th jkkh npn n p o a n x  paBHbix ycÄOBHax m ojk ct n p u B e c ™  k A a A b- 
H eftm eM y yMeHbnieHHio to ä u ih h h  h ÄaJKe pa3pym eH H io AeTaAH  
B HHJKHefi 30H e ÄÄH OÖpa3UOB C K03(J)<J)HUHeHT0M 0 ,5 , B B epx- 
Heö 30H e np n  KosiJxjjHUHeHTe m ^ 0 , 4 7  häh b t o h  h Ä p yroft 30H ax  
OÄHOBpeMeHHo np n  KOSfjxjmueHTe m < 0 , 4 5 .  n p n  AaÄbHeftiueM  
yMeHbuieHHH to ä iu h h h  KOÄbueBofl n o a c  o 6 e n x  30H  3HaaHTeAbHo 
pacniH paeT ca.

TpaijiHaecKHe 3 3 b h c h m o c t h  (p n c . 2 )  n p n  O ÄH onepexoÄH ofl b h -

Ta>KKe b  Ä H ana30H e 0 , 3 5  <  —  <  0 , 9 2  n o  3aAaHHofl OTHocHTeÄb-
d n

Hoft BbicoTe neTaAH no3BOÄHK)T onpeueÄHTb (JiaKTHuecKoe yMeHb
ineHHe TOÄIUHHH B OnaCHHX 30H8X H, TaKHM OÖpa30M, npeÄOTBpa- 
THTb B03MO>KHbifl 6paK häh HeAonycTHMoe yMeHbineHHe TOÄIUH- 
h h  npn nocÄeuyioiueM  AeijiopMHpoBaHHH o6pa3ua. 3aÄaB aacb 
3HaaeHHaMH yTOHeHna, mojkho onpeneaHTb reoMeTpnaecKHe napa- 
MeTpbi: npeAeÄbHyio BHCOTy ägthäh npn nocTOHHHOM AHaMeTpe 
HÄH HaHMeHbHIHH ÄHaMCTp ÄeTHÄH npH HeH3MeHHOfl BbICOTe. 
O nnaK o yMeHbuieHHe toäiuhhh  b hhjkhbm onacHOM ceaeHHH He 
Bcerua npeBHiuaeT yMeiibiueHHe toäiuhhh  b BepxHeM ceaeHHH. 
Tlpn BHTHjKKe ÄeTaÄeft c K03(j)(}>HUHeHT0M m  =  0 ,4 6  HaHÖOAbinee 
yMeHbineHHe toäiuhhh  bo BTöpofi 30He äocthtäo  2 1 %  h npe- 
BbiuiaÄo MaKCHMaÄbHoe yMeHbineHHe b nepBofl 30He Ha 5 % .

n o  M epe yBeÄHaeHHa TAyÖHHbi noAyijjaöpH KaTa paÄHaÄbiibie 
pacTarH B aioiuH e HanpajKeHHa b  UHÄHHupHaecKoft aacTH AeTaAH, 
cooTB eTC TB yioiuH e. cxeM e ÄHHeflHoro iianpajK eH H oro cocToaH H a, 
B 03pacT ai0T  (KpH Bne I —5, pnc. 3 ) .  3 th HanpajKeHHa Ha yaacTK e, 
pacnoAOJKeHHOM M ejKAy onacHHM H 30H 3m h ( / / 1= 6  m m ) ,  HecKOÄb-

k o  MeHbiue HanpajKeHHft, B03HHKaioiuHx HenocpeucTBeHHo b  onac- 
HHX 30H aX . 3 n ecb  OHa npHHHMaiOT COCpeÄOTOaeHHHÜ ÄOKaÄbHUH 
xapaK Tep . B Ä H ana30H e OTHOCHTeÄbHoft b h c o t h  noÄy<jia6pHKflTP

0 ,5 1  <  — < 0 ,9 6  MaKCHMaÄbHHe HanpajKeHHa a r b  BepxHefl o n a c -  
d H

hoü 30He ( H i « 7  m m ) BCÄeÄCTBHe H e n pep biB H oro  yn po aH eH H a Äe- 
A o p M H p y c M o ro  M eTaÄ Ä a yB eÄ H a H B a io Tca  ot 50 ä o  53,5 kF/m m 2. 
C o o TB e TC TB e iiH o  3 T 0 M y  H3M eHaeTca K03(})(J)HnHeHT 3 a n a ca  nÄ acTH a- 
iiocth (cm . T a Ö A H u y ). B hhjkhcm onacHOM  ceaeHHH ( H i « 4 , 5  mm) 
H anpajK eH H a B 0 3 p a cTa iO T ot 51 ä o  55 kF /m m 2 h yA O B A eTB o paioT 
ycÄ O BH io a r < l , l  ö k .

Ha y a a c T K a x  B H in e  BepxHefl 
o n acH ofl 3 0 H H  H an pajK eH H a Ha 
Äioöoft n poM ejK yTO aH oft c t b ä h h  
Ä eiJiopM H poBaHH a nocTeneH H O  
yM e H b in a io Tc a . B 30He H HH iH ero 
C K pyrA e H H a p a cTa rH B a io u iH e  H a - 
np ajK eH H a b o h h k 3 i o t  no cÄ e HeKO- 
T o p o r o  yrÄ yÖ Ä e H H a  nyaH CO H a b  
3 a ro TO B K y (ä o  H i «  1 ,5 h -2 m m ).
R o  S T o r o  MOMeHTa M e T a a a  b 
yK33aHHOH 30H e nO ÄB epraÄca HanpajKeHHHM npu H3rHÖe.

TaKHM  o 6 p a 3 0 M , p aÄ H a Ä bH bie  H a n p a sceH H a  Ha B ce fl AÄHHe 06- 
p a 3 y io iu e f t  U H A H H Ä pnaecK ofl a a cT H  Ä e T a a n  p a c n p e Ä e Ä a iO T c a  Kpaft- 
He HepaBHOM epHO. H a H Ö O Ä b in e ro  3H aaeHHa o h h  Ä O c ra ra iO T  b 
o n a c H b ix  3 0 H a x , H aH M eH biu ero  —  b  K p a e B o ft  aa cT H  CTeHKH o 6 p a 3 -  
u a .

noÄyaeH H bift rpaijiHK KpHBbix o r = f ( H i ) ,  xapaKTepH3yioiuHH Ha- 
ÄHaue Ä B yx 30H yMeHbiueHHa t o ä u i h h h  (p n c . 3 ) ,  h  npeÄCTaBÄeH- 
Hbift b  pa öo T e [ 6 ]  rp a^H K  H3MeHeHna ycHÄHa no  nyTH P = f ( H )  
C AByMH MaKCHM3ÄbHbIMH 3H3aeHHaMH He TOÄbKO He npOTHBOpe- 
a a T  o ä h h  Ä p yroM y, h o ,  H aoöop oT , ÄonoAHaiOT Ä p y r  A p y ra . n e p -  
b h h  yK a3bm aeT Ha cnpaBeAÄHBocTb b h b o ä o b  o  Ä B yx MaKCHMaÄb- 
h u x  3HaaeHHax KpHBofl ycHÄHa, a BTopofi noATBepjKAaeT cym e- 
CTBOBaHHe Ä B yx onacH H X 30H.

H a H Ö O Ä b in ee  ycH Ä H e b h th jk k h  Ä eT a Ä eft , ää h  k o t o p h x  n ocT p oeH  
rpaijiH K  a r = f { H \ ) ,  n oA ca H T aH O  n o  (J iop M y Ä e ( 2 ) .  O h o cocTaBH ÄO  
3050 K r. R jih n o cT p o e H H a  k p h bh x  6  h 7 ( p n c .  3 ) ,  noA O Ö H H X rp a - 
(JiHKy P = f ( H ) ,  c  yaeTO M  s t o t o  ycH Ä H a 6 h ä  B H Ö paH  M a cn iT a ß  no 
opA H H aT e. M a c u iT a 6  n o  a 6 c u n c c e  H aflneH  H3 ycÄ O B H a, a T o  nepBO- 
M y MaKCHMaAbHOMy ycHAHio [ 6 ]  cooT B eT C T B y eT  n y T b  HHCTpyMeHTa

KpHBaa
H  

d a
n

1 0,51 0,900
2 0,62 0,911
3 0,74 0,934
4 0,85 0,955
5 0,96 0,964

7 I i f > i r n +  r u  +  t . (3)

M aKCHM aÄbHoe yMeHbineHHe t o ä iu h h u  b  HHJKHeft 30H e HacTy-

/ y
naeT Ha B u coT e H i~ ^  =  4 = 4 ,5  m m  npa —  =  0 ,4 7 , t .  e. npH

d a

/ / =  11,8 m m . ü o  rpaiJiHKy P = f ( H )  h  ijiopM yÄe (3) n epB o e MaK
CHMaÄbHoe ycHÄHe h, cAeAOBaTeAbHo, HaHÖOÄbiuee pacTHrHBaiomee 
HanpaJKeHHe b onacHOM ceaeHHH nonBAsnoTCH n p u  / / — 10 m m . T a 
KHM o 6 p a 3 0 M , nepB oe MaKCHMaÄbHoe ycHÄHe h  h h jk h h h  onacHaa  
30H a yMeHbiueHHa to ä u ih h h  B03HHKaiOT k OÄHOMy MOMeHTy ue- 
(JlOpMHpOBaHHH.

H anöO Ä buiee yMeHbineHHe to ä u ih h h  b BepxHefl 30H e HacTynaeT  
Ha B ucoT e / / i ä ; 7  m m  npn 17,7 mm  ä ä h  cK o p o c ra o fi uit3m - 
noBKH h H « 20,7 m m  ä ä h  oöuaH O ft b h th jk k h . n o  rpacJiHKy P — 
— f(H) ,  c  yaeTOM npHHHToro M acuiTa6 a , BTopoe MaKCHMaÄbHoe 
ycHÄHe 2500 K r  (K pH Bue 6  h 7, pn c. 3 ) B03HHKaeT n p n  H  ~  
« 19 mm. E r o  noHBAeHHe h  o6p a30B aH H e BTopoft 3 0 h h  yMeHbuie
HHH t o ä u ih h h  np u  npeHeöpeJKHMo MaAoft norpemHOCTH TaKJKe 
coB nan aioT  b o  BpeMeHH.

B p a 6 oTe [ 6 ] noK a3aH o, h t o  B Topoe MaKCHMaÄbHoe ycHÄHe 
MOJKeT 6 uT b 6 oÄ bine n e p ß o ro . H c x o ä h  H3 npH B eA eim oro aHaAH3a, 
m ojkh o yTBepjKÄBTb, aTO 3 t o  HBAeHHe cooTBeTCTByeT CAyaaio, 
K orua HaHÖOÄbinee yMeHbineHHe t o ä iu h h h  b o  BTopoft 30H e 6oAb- 
ine, aeM  b nepBoft.

B TO pan, BepxHHH on acH an 30H a o6pa3yeTCH , KaK npaBHAO, 
b  UHAHHÄpnaecKofi aacTH AeTaAeft, n oA yaeH H u x 113 3aroTOBOK

C OTHOCHTeAbHOH TOAUIHHOft — " 100 <  1 ,6  np H  B H TH jK K e  C KO-
D 3

StJnjlHUHeHTOM m < ;0 ,5 1  H OTHOCHTeAbHOH BHCOTOft
H _

da
>  0 ,7 .

3 on a  iiaxoA H TC H  Ha BHCOTe H\—  ( l ,6 - j - l ,9 ) r n.
noHBAeHHe BepxHefl OnaCHOÜ 30HH o6-bHCHHeTCH CAeAyiOIUHMH 

oeoÖeHHoeTHMH n p o u e c c a  u iTa M n o B K n :
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а )  HajiHHHeM M a a o r o  3 a 3 o p a  M e x ia y  MaTpHuefl h  nyaHCOHOM. 
B i o p o e  MaKCHMajibHoe y c n a n e  n o a B H a o c b  T O * e  n p n  M a a oM  3 a - 
3 op e  [ 6 ] ;

б )  HepaBHOMepHOCTbio ynpoaH eH H a M eT aaaa  B a oa b  o 6 p a 3 y io -  
meft BCJieACTBHe e r o  aHH30Tporm ocTH. B p e a y jib T a ie  s t o t o  H a- 
6aiOÄaeTCH b o a h o b o h  xa p a K T ep  b o 3 h h k h o b 6 h h h  on acH bix  3 o h ;

B) nOBHIIieHHblM nOJie3HbIM TpeH H eM , B03HHK3I01I1HM Me>KÄy 
nyaHCOHOM h  3 a roT O B K oft, TaK  KaK n o ß e p x H o c T b  nyaH C O H a r a i a -  
Te.ibH o o 6 e 3 > K n p H B a jia cb ;

r )  3aHH>KeHHbiM p a a n y co M  CKpyrJieHHH p a 6 o a e fi  k p o m k h  nyaH - 
coHa rn =  0,17£fn, oöecneaH B aiom H M , o ä h 3 k o , aocTaTOaHHH k o h - 
TaKT M e * Ä y  3aroTOBKoft h nyaHCOHOM;

a )  o iith m a jib H b iM  3 a 3 o p o M  M e a c a y  M aT p H u efl h  jk c c t k h m  n e -  
noÄBHÄHHM  cK a a Ä K O Ä ep jK a T en eM .
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r . fl. CKBOPUOB, E. M. MHMJ1HH, T. A . HHOBCKMH
HHHTaBTonpOM, BHHHHMauj

r O C y H A P C T B E H H b l H  komhtct C T aH aapT O B  C o B e i a  M h- 
HHCTpOB C C C P  yTBepÄH JI CHCTeMy CTaH AapTOB (b koah- 

MeCTBe 55 TOCTob) Ha A eT aA H  p a 3 a e a H T e a b H b ix  LUTaMnoB äah 
AHCTOBOH IHTaMnOBKH CO CpOKOM BBOAa B aeÜ CTBH e C 1 HHBapH 
1972 r. C T a H A a p T H  ycTaH aB JiH B aiO T KOHCTpyKUHio h  p a 3 M e p u :

1) n yaH coH O B  h M aTpnu, äah  Bbipe3KH  h npoÖHBKH K p y r a b ix ,  
K BanpaTH H x h n p o Ä O J ir o B a T u x  oT B ep cT H ii b jihctobom M a T e p n a a e ;

2) AepacaBOK a j i h  6biCTpocMeHHoro (uiapHKOBOro h  b h h t o b o -  
ro ) h nocTOHHHoro KpenaeHHa nyaHCOHOB h  MaTpmi;

3) nOÄK AaÄH blX njIHTOK.
UeaeBoe Ha3HaaeHne yTBepjKaeHHbix CTaHAapTOB coctoht b : 

oßecneneHHH npoMumaeHHOCTH cähhhmh KOHCTpyKTopcKHMH pe- 
UieHHHMH npH KOHCTpyHpOBaHHH H npOH3BOÄCTBe nyaHCOHOB, MaT- 
pnu, AepncaBOK h noAKJiaAHbix naHTOK pa3AeaHTeabHbix imaM- 
noB; coKpameHHH THnopa3MepoB h co3AaHHH TexHHaecKoft aoxy- 
MenTauHH äah  cneuHaaH3HpoBaHHoro npoH3BOACTBa; npHBeaeHHH 
ochobhhx napaMeTpoB nyaHcoHOB, MaTpnu, aepacaBOK h noa- 
KaaAHbix naaTOK k napaMeTpnaecKOMy paay HopMaabHHX AHHefi- 
hhx pa3MepoB no TOCTy 6636— 69; coKpameHHH cpoKOB TexHO- 
aornnecKOH noaroTOBKH npoH3BOACTBa. ripoeKTbi CTaHAapTOB 
6hah pa3pa6oTaHH HHHTaBTonpoMOM B3aMeH HopMaaefl Ma- 
uiHHOCTpoeHHH (M H  815— 61-4-M H 827— 61 h M H  2738— 61-f- 
-=-MH 2752— 61), HMeBiunx paa cymecTBeHHHx HeaocTaTKOB.

O ä h h m  H3 H eaocT aT K O B  aeA cT B O B aB uiH X  H o p M a a e fl  H B a a eT ca  
BbinoAHeHHe p a 6 o a H X  a a c T e ft  n yaH coH O B  h  M a T p m ; c  K O H K peraH - 
mh H cnoaH H TeabH biM H  p a 3 M ep a M H , koahhcctbo K O T op b ix  H e a o e r a -  
tohho a a a  y a o B a e T B o p e H H H  noTpeÖH OCTH  B ceft npoM biuiaeH H O CTH .

B  HOBbix r o c y a a p c T B e H H U x  C T a H A a p T a x  n y a H co H b i h M a T p a u b i 
n p ea cT a B a eH b i He c  KOHKpeTHbiMH H cnoaH H TeabH biM H  pa3 M ep aM H , 
a b o n p e a e a e H H u x  H H T ep B a a a x .

3 tO n 0 3 B 0 a H T  npH M eH H Tb C T aH Ä apT H 30B 3H H bie nyaH COH bl H 
M aTpniibi He T oa bK O  a a a  npoÖHBKH O TB epcT H ii b a e T a a a x ,  ho 
h a a a  B u p e3K H  K p y r a u x ,  K B a a p a r a b ix  h  n p o a o a r o B a T u x  a e T a -  
aefl H3 AHCTa.

P a 6 o a n e  p a 3 M e p w  n y a H coH O B  h  M a T p n u  b  C T a H a a p T a x  BeHr- 
pHH, H e x o ca o B a K H H , 4>PT, IÜ B eiiH H , a T a K * e  b  C T a H a a p T a x  H e- 
K O T op ux <|)HpM C I I I A  n p e a cT a B a e H b i  TaK H ie b  o n p e a e a e H H b ix  HH
T ep B a a a x , n p n a e M  b  C T a H a a p T a x  4>HP M C I I I A  o ä h h  a H a n a 3 0 H  
n ep e a p H B a e T  a p y r o f t .

H a a n a n e  pa3AH UH H X K OH CTpyK unfi nyaHCOHOB h M a T p n ii, n p e -  
aycM O TpeH H M x hoboh cn c T e M o fl  CTaH AapTOB Ha a e T a a n  p a 3 a e a n -  
TeabH U x u iT a M n oB , y a o B a e T B o p a e T  T peöoB aH H H M  p a 3 a n a H b ix  o t -  
p a ca e fl  npoM biuiaeH H O C T H . n o s T O M y  HeT n e o ö x o a n M O C T H  cT p oH T b  
hx c  n e p e a p u T H e M  oahoto a n a n a 3 0 H a  p e a c y iu n x  K O H TypoB  a p y -  
riiM (T a ö a .  1 ) .

yHHifwaHpoBaHHbiH paa pa3MepoB nocaaoaHbix anaMeTpoB ny- 
aHcoHOB h MaTpHH, b hobhx TOCTax npeacTaBaeH b noaHOM 
cooTBeTCTBHH c  TpeöoBaHHHMH CTaHaapTa Ha HOpMaabHbie aHHeft- 
iibie pa3Mepbi (TO CT 6636— 69).

B  n p o u e c c e  C 0 3aaH H a hobhx KOHCTpyKUHH nyaHCOHOB h M aT- 
pnu  o c o ß o e  BHHMaHHe 6 b i a o  o ß p a m e H o  Ha y a y a in e H n e  hx Ka- 
aecTBa h y B e a H a e n n e  a oa ro ß e a H O C T H , a TaKJKe H a to, a T o ö b i  ohh 
6nah n o  cbohm p a 3 M e p a M  n p n e M a e M H  a a a  ßoabuiHHCTBa O Tpac-

T l i l H U l  I

ÄnaMeTp 
paBoaero 

pa3uepa d

ÄnaMeTp D nocaaoaHoft aacTH nyaHCOHOB

no TOCTy 16621-71 no TOCTy 16623-71
(vcH.ieHHbie)

1 3,22 —

4
5
5

-

5 6,3 —

6 8 10
7 8

12
128 10

10
12
12

14
14

11
12 16

12 14 16
13 14 18

16
16

18

15 20
20

18 18
1817 22

18 20 22

19 20 25
2520 22

21 22 28
22 25 28
23 25

25
28
2824

aeft MaiHHHOCTpOeHHH. n o  CpaBHeHHIO C yKa3aHHUMH BHUie HOp- 
MaaaMH MauiHHOCTpoeHHa b HacToauinx CTaHaapTax aaa äocth - 
»eH H a nocTaBaeHHbix 3aaaa 3 a a o*eH  p a a  h o b h x  KOHCTpyKTHB- 
h h x  pemeHHH.

n y a n c o H H .  BMecTO Tpex CTyneHeft anaMeTpoB no 
MH 821— 60 h MH 822— 60 aHaaoraaHHe nyaHcoHH n o paccM aT- 
pnßaeMHM TOCTaM  (T O C T bi 16621— 71 h  16622— 71 ) HMeioT 
aßa n ep exoaa  —  nocaaoaHbiil h pa6oaHH. B u ea ax  yMeHbiueHHa 
aanHH nocaaoaH oft aacTH nyaHCOHa n o anaM eTpy (c  nocaaK ofl T ) 
Ha yaacTKe K  npHMeHeHa nocaana  6e3 HaTara n o C 3 (pnc. 1).

KaHaBKa aaa B u x oaa  uiaH(j)OBaabHoro Kpyra Ha nocaaoaHOM 
anaMeTpe 3aMeHeHa paanycoM  P  =  0,5 m m , 6 a a roa a p a  aeMy ycn-. 
aHBaeTca npoaHOCTb s t o h  3 o h h . OaHaKO npn aerKHX paöoT ax 
aonycK aeTca npHMeHeHne TaKofl KaHaBKH, h t o  oroßopeHO 
b  TOCTe Ha TexH H aecK H e Tpe6oB3HHa.

B h c o t s  onopH u x (jiaaHu,eB h x BHnoaHeHa nepeMeHHOfl. Oa«o- 
BpeMeHHO yBeanaeHbi h x  pa3M epu, a ra  n p n a aao  Öoabmyio npoa-
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HOCTb rojioBKe nyaHCOHa. BucoTa paöoqero yqacnKa anaMerpoM d 
npeaycMOTpena TaK*e nepeMeHHoft h yBejinaeiiHoft. nocaeaHee 
npOÄHKTOBaHO TeM OÖCTOHTejIbCTBOM, HTO c yBeaHaeHneM TOJ1- 
iu h h h  uiTaMnyeMoro MaTepnaaa o ö w h h o  BoapacTaioT h ToaiunHbi 
oraejibHux saeMeHTOB KOHCTpyKunft uiTaMnoB.

Z la H  T H JK ejIb lX  yCJIOBHH p a Ö O T b l 
(n p O Ö H B K a  O T B epC T H H  B H 3K JI0H H bIX 

njIO CK O CTH X , n p o 6 H B K a  O T B epC T H H  B O T - 
H o c H T e J ib H o  T O JiC T bix  M e T a a a a x  H Ä p . )  
n p e s y c M O T p e H b i  y c n a e H H b i e  K O H C T pyK 
UHH n y aH C O H O B , b  t o m  q n c a e  c o  c n e u n -  
a j ib H o f t  (| )opM O H  p a ö o q e f t  q a c T H . K  hhm  
o t h o c h t c h :  n y a H C O H b i c  K epH O M  h  c  3a- 
t o h k o h  n o a  y r a o M  ( p n c .  2). K e p H  c n o -  
c o 6 c T B y e T  u e H T p n p o B a H H io  n y a H C O H a  b 
n e p B o f l  C T a a H H  B H e a p e H H a  b  u r r a M n y e -  
M b iö  M a T e p n a a ,  n p e n a T C T B y a  e r o  n o -  
a o M K e .  3 a T O H K a  n o a  y r a o M  T a K * e  c n o -  
c o 6 c T B y e T  u e H T p H p o B a H H io  n y a H C O H a  h 
cH H > K a eT  y e n a n e  p e 3 a H H H . K p o M e  t o t o ,  
p e jK y m H H  y q a c T O K  c t h h o b b t c h  6 o a e e  
npO H H bIM .

B cöop H H K  B K aion eH a  KOHCTpyKUHH 
n y a H c o n a  c KOHHqecKHM (JiaaHueM  
( p n c .  3). Tanaa KOHCTpyKUHH <{>aaHua 
n p n  H e ö o a b u iH X  n e p e n a a a x  b  p a 3 M e p a x  
M e*ay n oca a oH H H M  a n a M e T p o M  D  h 

a n a M e T p o M  (jja a H u a  iD 2 no3BoaaeT p a 3 M e m a T b  nyaH COH bi b  a e p -  
» a B K a x  Ha 6aH 3KOM  paccTOH HHH  a p y r  o t  a p y r a .

rlo Tpe6oBaH H K > MHOrHX npeanpH H T H H  H 0praH H 33U H H  3H aqH - 
T e a b H o  p a c u in p e H  a n a n a 3 0 H  b h c o t  nyaHCOHOB H .  B T a ö a . 2 n p n -

P h C. 1. KOHCTpyKUHH 
nyaH CO H a c  a sy M H  n e - 

p e x o a a M H

P hc . 2. P eacyn iH e qacTH ycnaeH H bix nyaH - 
c o h o b :

a — c  KepHOM; 6  — c  4>acoHiioft aaTOHKO#

BeaeHbi cpaBHHTeabHbie aaHHbie n o  B ucoT aM  nyaHCOHOB H3 
MH 820— 60 h MH 821— 60 h  TOCTa 16621— 71 b  3 3 b h c h m o c t h  
o t  a n a M eT p oß  pa6oHHX pa3M epoB  d.

T a Ö J i H u a  2

Bbicoia H  nyaHCOHOB no MH 820—61 
H MH 821—61 npH jwaMCTpax

cb . 1
AO 1,95

CB. 2 
ao 5

cb. 5  
a o  6 ,8

cb. 7 
ao 17,3

CB. 18 
ao 26,4

B ucoia  H  n y a H C O H O B  no 
TOCTy 16621-71 npn 

anaMeypax

o t  1 
ao 3

cb. 3 
ao. 5

c b . 5 
ao. 24

40
45

50

I
60
I

65

_ _ 25
— — 28
— — 32
_ _ — 1

36
— 40
— 45

50
55 - ~  1
- - 56

- - 63 1

- - 67
70 — -  1

- - — 71
75 — 75
80 — 80

_ — 85

— — — I  | 90
95

100

Ha yaacT K e aanH oft 15 m m  (p n c . 1) npeaycM O T peH o noH H *e- 
HHe TBepaocTH  a o  HRC  40— 50 npoTHB HRC  30— 35, yKa3aHHbix 
b  HM. TaKaa T B epaocT b  rojiOBKH noB bim aeT  ee npoqHOCTb h co3 - 
a a e T  nopM aabH bie ycaoBHH a a s  TepMHHecKoft o6pa6oT K H . O c o -  
6eHHO 3T0 Ba>KHO n p n  o r a y c K e  O TiiocH Teabiio k o p o t k h x  nyaH co- 
HOB.

Ma TpHUbi .  C ueabio yBeanaeiiHa nponHocra peacymeö qae- 
th MaTpnu, ocoöeiiHO npn niTaMnoBKe Toacraro MeTaaaa, BBeaeHO 
ycnaeHHoe HcnoaneiiHe npoBaabHofi qacTH, KOTopaa BbinoaHeHa 
b  Bnae KOHyca (pnc. 4). Tanaa KOHCTpyKUHH aaeT B03M0KH0CTb 
yßeaHHHTb qncao nepeToqeK npn coxpaHeHHH nponHocra pa6oqero 
yqacTÜa MaTpnubi.

B0‘

Phc. 3. Onop- 
H aa r o a o B K a  ny
aHCOHa c  KOHH- 
qecK H M  (jiaaH ueM

P hc. 4. M aTpnua 
c npoBaabHHM o k -  
HOM B B H ae K OH yca

T a f l a H n a  3

BucoTa H  
MaTpHn no 

MH 
817—61 npn 
AHaMeTpax

BwcoTa H  MaTpHu 
no TOCTy 

16639-71 
npH AnaMeTpax

CB
. 

2
AO 

12 2 t -<N
n  o m o

i o «  
n  oW B f CB

. 
16

 
ao 

52

22
__ __ 16
20 ___ 20

25 25
— — 28

- “ 32
t afi

— — — - 40

ÄocTHrayTO HexoTopoe yMeHbmeHne pa3MepoB nocaaoqHbix 
anaMeTpoB iD  no cpaBHeHHio c  KOHCTpyKUHHMH MaTpnu no HM 
npn Tex ine pa3Mepax paöoqnx OTBepcTHft.

n o  cpaB H eH H io c H opM aaH M H  M am H H O CTpoeH H n a n a n a 3 0 H  b u -  
c o t  M aTpnu H  3 H aqH T eab H o p a c u in p e H  b  3 3 b h c h m o c th  o t  pa3 M e- 
p o B  p a ö o q n x  a n a M e T p o ß  d  (T a ö a .  3 ) .  ü p n  s to m  y  M a T p n u  c He- 
ÖOabUIHMH BHCOTaMH ( / / =  12  H 16  M M ) CT aaO  B03M0JKHHM 
yM eH bm H T b p a 3M ep u  n o c a a o q H b ix  a n a M e T p o ß .

M e i o a  p a c q e T a  n y a n -  
C O H O B  H a  n p o q H O C T b .
B CTaHaapTe Ha «TexH H qecKne 
TpeöoBaHHH» penoM eH aoB aH a Me- 
ToanK a p a cq eT a  a a s  o n p e a e a e -  
h h h  aon vcK a eM b ix  H arpy30K  Ha 
cx a T H e  n ycToflqHBOCTb n y a H co - 
HOB. 3 t o  BbI3BaHO aceaaHHeM 
HMeTb eaHHHH M eToa p a cq eT a  
a a a  o n p e a e a e n n a  a on ycn a eM b ix  
H arpy30K Ha nyaHCOHbi.

n p e a a o jK e H H a a  T. JX. C k b o p u o -  
bwm M e T o a n n a  n o c T p o e H a  b o c 
hobhom  Ha H 3 B ecT H u x  ( f io p M y n a x  
T e o p n n  con poT H B aeH H H  M a T e p n a -  
jio b . O a H a n o  b n p o u e c c e  n c c a e a o -  
B aH nn a o i m o r o  B o n p o c a  bBm bh- 
a a c b  cneuH (})H K a. B  qacTHOCTH, 
yT oq H eH bi a o n y c n a e M b ie  n a n p a -
TKeHHH a a a  p a 3 a n q H b ix  c a y q a e B  H a rp y jK eH H a  nyaHCOHOB. B ß eaeH O  
n o iiH T n e  0 6  y c a o B H o ft  n a o i u a a n  k o h t 3 k t 3  M e a c a y  nyaHCOHOM 
h n rraM n yeM biM  M e T a a a o M  b  n p o u e c c e  pe33H H H .

O p r a H H 3 a u H H  c n e u H a j m 3 H p o B a H H O r o  n p o H 3 -  
B o a c T B a  C T a H a a p T H b i x  a e T a a e f t  p a 3 a e j i H T e j i b -  
h u x  m T a M n o B .  H o ß b ie  cTaH aapTU  Ha a e T a a n  p a 3 aeaH Teab- 
Hbix m TaM noB Hcnoab3yioTC5i BceMH OTpacanM H npoM bimaeHHocTH, 
a TaKjKe o 6 aerqaiO T opraH H 3aunio yqacTKOB, u e x o B  h a a * e  np ea - 
npHHTHft a a a  cneunaaH 3H poB aH H oro np on 3B oa cT B a  nyaHCOHOB, 
M aTpnu h h x  aepncaBOK. JXnn s t o t o  n p e a n p H n ra e , opraH H 3yio- 
m e e  T an oe n p on 3B oa cT B o, aoa>KHo p a 3p a 6 oT a T b  TaßanuH bie qep- 
Te>KH 3aroTOBOK nyaHCOHOB h M aTpnu, n o  k o to p h m  o h h  öya y T  
H3roTOBaHTbca. B aanbH eftineM  H3roTOBHTeaio noTpeöyioT Csi mh- 
HHMaabHbie 3aTpaTbi Ha aomaH(})OBKy H aaeaHa a o  H eoöxoaH M oro 
pa3M epa pe>K yuiero KOHTypa, yK a3aH H oro b  3asiBKe 3aKa3qHKa 
(cm . npHMep 3anncH  nyaHCOHa n a n  M aTpnubi b  cneuncJiHKauHH 
qepTejK a n o  TOCTy).

B e p o H T H o  b 6 a H * a f t m e M  ö y a y iu e M  CTaHeT b osm o tk h h m  He 
TOabKO CTaH aapTH3aUH H  KOHCTpyKUHH H p a 3 M ep O B  33rOTOBOK 
nyaHCOHOB h M a T p n u , h o  h T n n o B b ix  n p o u e c c o B  h x  H 3roTO BaeH H a.

K co iK a a e H H io , b  H a c T o a m e e  B p eM a b  n p oM b im a eH H ocT H  neT 
a o c T a T o q H o r o  o n b iT a  b  sto m  B o n p o c e ,  H ecM O T pa Ha t o ,  h t o  o t -  
a e a b H b ie  n p e a n p H a r a a  o p r a H H 3 0 B a a n  y c e ö a  yqacT K H  c n e u n a a H - 
3HpOB3HHOrO npO H 3BO aCTB3 33rOTOBOK nyaHCOHOB H MHTpHU Ha 
6 a 3 e  cT aH aap T H 30B aH H oft aoK yM eH T auH H  3 a B o a c K o r o  y p o B H a .
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Pa3JiHqne b cpeÄCTBax npon3BOÄCTBa h TexHOAorHuecKoro oc - 
HameHHH co3ÄaeT pa3Hoo6pa3Hbie ranbi h KOHCTpyKii,HH 3aroTO- 
BOK.

B KaqecTBe npH M epa paccMOTpHM k o h c tp y k u h h  3aroTOBOK 
Kpyrabix nyaHcoHOB, npeucTaBJieHHbix Ha p u c . 5 — 7.

3aroTOBKH TepM oo6pa6oTaHU h  h m c io t  TBepuocTb, cooTBexcT- 
ByioiuyK) TBepuocTH nyaHCOHOB n o  TOCTy.

Ha pnc. 5 npHBeueHa koh ctpyk u h h  3aroTOBKH äah KpyrAoro 
nyaHCOHa c ÄHaMeTpoM peucyiuero KOHTypa d  o t  1 ä o  4 mm. 
3 th  3aroTOBKH HMeioT H apy*H bie ueHTpbi. Ha pnc. 6 noKa3aHa 
KOHCTpyKHHH 33T0T0BKH ÄAH KpyTJIOTO nyaHCOHa C ÄHaMeTpOM 
pejKymero KOHTypa d  o t  4 ä o  18 mm.

Phc. 6. 3aroTOBKa ähh Kpyr.noro nyaHCOHa 
c d  o t  4 ä o  18 MM

P hc. 5. 3aroTOBKa äjih  « p y r jio r o  nyaHCOHa c  d 
o t  1 ä o  4 MM

nojiyHeHHe nyaHcoHOB c  KonKpeTiibiM HcnoJiHHTejibiibiM pa3Me- 
poM ÄHaMeTpa peatym ero KOHTypa ÄOCTHraeTCH nyTeM äou iah - 
iJiobkh pa3Mepa d  s th x  3aroTOBOK h yÄajienHH ueHTpoB.

Ha pHC. 7 noKa3aHa koh ctpyk u h h  3aroTOBKH äjih  Kpyrjioro 
nyaHCOHa c  ÄuaMeTpoM p e * y m e r o  KOHTypa d  CBbirne 18 mm. 
Bce OHH MoryT BbinOJIHHTbCH C UeHTpOBbIMH OTBepCTHHMH, KOTo
pbie He MemaioT npn SKcnJiyaTauHH.

nyaHCOHbi-3aroTOBKH h 3 to tob a h io tch  n o FOCTy c  co6AK>ue- 
HneM TexHHnecKHX TpeöoBaHHH n o BceM napaMeTpaM, 3a hckaio- 
qeHHeM ÄHaMeTpa d.

Ä äh nojiyueHHH nyaHCOHa H3 3aroTOBKH c  a m ö h m  npoMexiyTOu- 
HUM (b  Ä3HH0M HHTepBane) pa3MepoM ÄHaMeTpa peacym ero KOH
Typa, TOTOBblM K SKCnjiyaTaUHH, HeOÖXOAHMO ÄOUIAH({)OBaTb TOAb- ■ 
ko no pa3M epy d.

Bce 3aroTOBKH ä o a jk h h  o6o3HauaTbCH no TOCTy HOMepoM, 
cooTBeTCTByromHM ÄHana30Hy pa3MepoB peatyiunx KOHTypoB npn 
onpeÄejieHHoil ÄAHHe nyaHCOHa. npn h coöx oä h m octh  k HOMepy 
3aroTOBKH H3äo yKa3biBaTb ÄonoÄHHTenbHbie pa3Mepbi, noÄAenca- 
m ne Ä op aöoT K e.

Phc. 7. 3aroTOBKa äjih K pyrnoro nyaHCOHa c d  c b h - 
rne 18 mm

C ucTeM a CTaHÄapTOB Ha ä c t b a h  pa3ÄenHTeAbHbix uiTaMnoB 
HBÄHeTCH e iu e  oähhm inaroM  T exu n n ecK oro  n p o r p e c c a . BHeupeHHe 
CTaHÄapTOB b npoMMHineHHOCTb npHBeueT k pe3K0M y c o x p a iu e -  
HHK3 CpOKOB TeXHOÄOrHUeCKOH nOÄrOTOBKH HITaMnOBOTO npoH 3- 
BOÄCTBa.

y f lK  5 31 .7 1 7 .8 2 :6 2 0 .1 6 4 .3

npH6op Ansi onpefleneHMji xapaKTepncTHKH noBepxHOCTH 
no MaKponpoc}}HnorpaMMe jumjimhapmwgckom Aeia/w

K aHflMflaTM texH . HayK M. M. 14014, H  E. rYPBMH
ropbKOBCKMH aBT03aBOfl

L lC X O Ä H A Ä  MaKporeoMeTpHH ÄeTann 3HaqHTe.Tbno ba h h ct 
* *  Ha (JiopMHpoBaHHe onopHoft noBepxHOCTH, o t  Bejim m ibi k o - 
Topoft 33BHCHT npupaöoTKa h h3hoc conpHjKeHHux ÄeTaÄeft ÄBH- 
raTeneft.

B HeHTpaAbHoft HCCÄeÄOBaTeÄbCKOft naöopaTopHH  ÄBKraTeueft 
TopbKOBCKoro aBT033B0Ä a  M aKporeoM eTpHuecKyio  xapaKTepncTH- 
Ky noBepxHOCTH UHAHHÄpnqecKHX . ÄeTaueft onpeueÄHiOT no hx 
MaKponpot^HAorpaMMaM [1], MeTOÄHKa [2] äa h  onpeÄeAeHHH 
M aKporeoM eTpm ecKoft xapaKTepncTHKH noBepxHOCTH ä c th ä h  
no3BOAneT öoAee oöbeKTHBHO oueHHTb OTKAOHeHHH (JiopMbi h xa - 
paKTep ee npoHBAeHHH Ha H3H0C co n p sm e H iib ix  noBepxHOCTeft 
TpeHHH [3 ] ,

B pe3yA bT aT e o6pa6oT K H  M a xpon po^H A orpaM M H  (p n c . 1, 2) 
non ep eu H oro  ceqem iH  UHAHHÄpnqecKoft ÄeTaAH ctpoht KpiiByio

xapaKTepncTHKH noBepxHOCTH B 
npHMoyroAbHbix KoopÄHHaTax, 
OTKAaÄbiBaH n o och opähhht

a i

Xmax

P hc. 1. OnpeÄeAeHHe M axpo- 
reoMeTpnqecKoft xapaKTepuc- 
THKH noBepxHOCTH KOAeHna- 
t o t o  BaAa 3btom o6hah 

TA 3-69  
(MaKponpotJiHAorpaMMa)
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a no och aöcuncc 
OTHomeHHe

—  cooTBeTCTByiomee AaHHOMy cÖAHmeHHio

! ) , = •

n

2  s i 
1=1

(1)

TÄe üi —  TeKymee 3iiaqenHe cöahjkchhh;
ymai —  MaKCHMajibHoe 3naqeHHe HeKpyrAOCTH;
25,- —  cyMMapnaa AUHHa yqacTKOB BHCTynoB ManpoHepoB- 

HOCTeß b paccMaipHBaeMOM ceqeHHH;
S —  KOHTypHaa pjmna MaKponpoijiHAorpaMMbi b p a c -  

CM3TpHBaeM0M CÖAHJKeHHH.
BejimHHa napaMeTpoB 5 j  h S  

BfiqHCJiaeTca nyTeM pyqHoft rpa- 
(jmqecKoft oöpaöoTKH Manponpo- 
ipHJiorpaMM AeTajiefi, hto TpeöyeT 
ÖOAblHOH TpyÄOeMKOCTH.

H a H aBTOM3TH3aUHH o ö p a ö o T -  
kh MaKponpoiJ)H^orpaM M , 3anH- 
CaHHblX B nOJiapHblX KOOpAHHa-
Tax, c uejibio noayqeHHH hcxoa- . 
h u x  AaHHbix Ana nocTpoeHHH 
MaKporeoMeTpHqecKofi xapaKTe
pHCTHKH nOBepXHOCTH AHAHHApH- 
qecKHX AeTaaefl co3AaH npn6op.

Ha pnc. 3 noKa3aHa npHHumiHaAbHaH cxeMa npnöopa. Oh 
coctoht H3 paBHOMepHo BpamaiomerocH ropH30HTajibHoro MeTaji- 
jiHqecKoro ahckh 1 c nenTpajibHOH HanpaBAHiomeft htaoh. Ha 
AHCKe pacnojiOHceHhi qeTbipe uiTHipTa 2 äah (pHKcauHH Maapo- 
npoijiHAorpaMMbi o t noBopaqnBaHHH OTHOCHTeAbHO noBepxHOCTH 
AHCKa. HaA ähckom b Kopnyce ycTaHOB.ieubi poAHK-Konnp 3 
co CTpejiKofl-BH3HpoM 4, no3BOAHK>mHM cpHKCHpoBaTb yrAOBue 
noAOJKeHHa h oöopoTbi AHCKa. IllHpHHa oöoAa pojiHKa 0,3 mm. 
IIItok 5  pojiHKa-Konnpa CBepxy noAnpy*HHeH h MoaceT BepTH- 
KaabHo nepeMemaTbca OTHOCHTejibHo aopnyca 6. PoAHK-Konnp 
c KopnycOM, b cboio oqepeAb, HMeeT B03MOJKiiocTb nepeMemeHHa 
3a cqeT bhht3 c ahmöom 7 no HanpaBJieHHio paAHyca ÄHCKa. 
BejiHqnHa paAHyca ycTaHOBKH pojiHKa-Konnpa onpeAeAHeTCH no 
HOHHyCy C BH3HPOM 8 H AHMÖy.

TepHCTHKa

K o p n y c  jiHMÖa 7 H30AHpoB3H, a ähck 1 noAKAioqeH b uen b 
n ocT oaH H oro  TOKa 12 e  c  n oM om b io  noAnpyacH H eH H oro MeAHO- 
rpai})HTOBoro TOKocT>eMHHKa 9. B uenb n ocT oaH H oro  TOKa Taaace 
noc .ieA O B aT eabno BKJiioqeH bi poAH K-Konnp 3 h p e jie  10 äah nycK a
3.;ieK TpH qecK oro ceKyHAOM epa 11 ( r a n a  n-14M ), p a ö o T a io m e ro  
o t c e r a  nepeM eH H oro TOKa 220 e. B T o p o fl aHaAornqHbift ceK yn - 
AOMep 12 noAKJiioqeH b o ö iu y io  n en b  bhcokoto HanpaaceHHa 
q e p e 3  M H KponepeKAioqaTeAb 13 (THna M n-1), no3BOAHK>m.Hft 
n p n  Ka>KAOM o ö o p o T e  AHCKa 3a  cqeT  KyAaqKOB 14 aBTOMaTHqecKH 
n p e p u B a T b  u e n b  nHTaHHa ceKyH AOM epoß h npHBOAa n p n ö o p a . 
H a h  n o c jie A y io m e r o  n ycK a n p n ö o p a  npeAycM OTpeH BKJiioqeHHbifl 
napaji^e.T bH o BKjnoqaTejib B f ( i .

HpHBOA npnöopa ocymecTBAHeTCH c noMombio aaeKTpoABHra- 
Tejia 15 (rana M 3  221B) c qepBaqHbiM peAyKTOpoM 16.

MaKponpoijiHJiorpaMMy nonepeqHoro ceqeHHa UHAHHApHqecKofi 
AeTaAH oÖpaöaTbißaiOT b TaKofl nocAeAOBaTeAbHOCTH. CiiaqaAa

onpeAeAaiOT ueHTp npHAeraroiuen OKpyauiocra BOKpyr Maapo- 
npo<{)HAorpaMMH AeTaAeft no TOCTy 10356— 63. Bbipe3aHHyio 
no aoHTypy npotJmAH Maaponpo(|)HAorpaMMy (3anHcaHHyio Ha 
BaTMaHe) ycTaHaBAHBaiOT Ha npnöope TaK, qToöu ee ueHTp 
coBnau c ueHTpaAbHoft HanpaBAHiomeft htaoh ahck3. 3aTeM 
MaKponpoijiHAorpaMMy 3aKpenAHK>T iuthcJitom 2 h nocTOHHHH« 
M3THHT0M.

C noMoiubio BHHTa c ahmöom 7 ycTaHaBAHBaiOT onpeueAeHnoe 
cÖAHJKenne a,-, no 3HaqeiiHHM KOToporo buhhcahiot BeAHqHHy e,-.

nocAe ycTaHOBKH ceKynAOMepoB b HyAeBoe noAOJKeHHe bkaio- 
qaTeAeM BK\ npoH3BOAHT nycK npHBOAa npnöopa.

npn paBHOMepHOM BpameHHH ÄHCKa 1 BKAIOqaeTCH HAH BblKAlO- 
qaeTCH ceKyiiAOMep 11 c noMombio peAe 10 b uenb nepeMeHHoro 
TOKa. 3 t o t  npouecc 3hbhcht o t toto, KacaeTca ah poAHK-Konnp 3 
noBepxHOCTH MeTaAAHqecKoro Ancaa 1 bo BnauHHax otkaohchhh 
(JiopMu hah npoöeraeT no noBepxHOCTH AnarpaMMbi MaKpoHepoB- 
HOCTefi. B npnöope npuMeHeHo peAe TI3-6, aBTOMaTHqecKH bkaio- 
qaioiuee cexyHAOMep b to t  momcht, Korua poahk npoöeraeT no 
BHCTynaroiuefi qacTH MaKpoHepoBHOCTefl. 3 t o  no3BOAHeT onpeue- 
AHTb no noaa3aHHio ceKyHAOMepa AAHHy ceqeHHH MaupoHepoB- 
HOCTeß aah 3aAaHHoro cöahkchhh

1=1 * 1=1 
rAe T —  nepnoA BpameHHH ähckh, onpeAeAHeMbifi ceayH A O M e- 

poM;
ti —  TeKymee BpeMH, nponopunoHaAbHoe aahhc ceqeHHH 

MaKpoHepoBHocTeß;
Hx —  paAHyc npotJiHAOrpaMMM aah 3aAaHHoro cÖAHJKeHHH.

JT-inny KOHTypa npo<j)HAorpaMMbi onpeAeAHiOT H3 Bbipa*eHHH

S =  2nRx . (3)

üocAe noACTaHOBKH ypaBHeHHH (2) h (3) b BbipameHHe (1) h 
cooTBeTCTByiomero npeoöpa30BaHHH noAyqHM (jiopMyAy äah 
onpeAeAeHHH MaKporeoMeTpHqecKofi xapaKTepHCTHKH noBepxHOCTH 
UHAHHApuqecKofi AeTaAH aah 3aAaHHofl BeAHqnHbi cöahjkchhh :

n

1=1 
^  •

3aAaBaHCb pa3AHqHbIMH 3HaqeHHHMH CÖAHJKeHHH, MOIKHO no- 
AyqHTb noKa3aTeAH, hcoöxoähmbie äah nocTpoeHHH xapaKTepHC
THKH noBepxHOCTH AeTaAH.

TaKHM 0ÖpÄ30M, HCn0Ab30B3HHe AByX CCKyHÄOMepOB BbLCOKOH
tohhocth (± 0 ,0 1  ce/c), oahh H3 KOTopbix (pHKCHpyeT nepnoA 
BpameHHH ÄHCKa, a BTopofl —  BpeMH KacaHHH pOAHKOM MaKpO- 
HepoBHocTefl AeTaAH, no3BOAneT onpeAeAHTb noKa3aTeAH ee 
MaKporeoMeTpHqecKofi xapaKTepHCTHKH noBepxHOCTH.

npH cao*hom  npo<})HAe MaKponpotJiHAOrpaMMa oöpaöaTWBaeT- 
ch öe3 Bbipe3aHHH ee KOHTypa. T(ah stoto  npeAycMoTpeHo (npH 
BH3yaAbHOM HaÖAIOÄeHHH 3a AHHHeß npO(})HAOrpaMMbI H HTAOH 
BH3npa) pyqnoe BKAioqeHHe hah BbiKAioqeHHe ceKyHAOMepa, ocy- 
mecTBAneMoe BKAioqaTeAeM B K 2. 3Ta onepaunn He Bbi3biBaeT 
TpyAnocTH BCAeACTBHe öoAbmoro nepnoAa BpameHHH AHCKa. 

3a cqeT myHTOBOß oömotkh y  s.aeKTpoABHraTeAH bo3M05khu 
Aßa nepnoAa BpameHHH AHCKa ( r != 5 2 ,7 5  ce/c, 7’2= 2 2 , 85 een).

CpaBHeHHe xapaKTepncTHK onopHofl MaKporeoMeTpHqecKofi no- 
BepxHocTH, noAyqeHHux Ha npnöope npn oöpaöoTKe öoaee 
50 MaKponpotJ/HAorpaMM KopeHHux meeK KOAeuqaToro Baaa aB- 
TOMOÖHAbHbix ABHraTeAeft, c pe3yAbTaTaMH pyqHoft oöpaöoTKH 
noKa3HBaeT, hto MaKCHMaAbHoe pacxoacAeHne npn onpeAeAeHHH 
BeAHqnHbi cÖAHuceHHH He npeBHiuaAo ± 0 ,5  MM B MaCUITaÖe 3a- 
nncH MaKpoHepoBHocTefi, a no onopHoft xapaKTepncTHKe ± 1 % .  
TaK KaK bo Bcex CAyqaax MacmTaö yßeAHqeHHH 3anncH MaKpo- 
HepoBHocTefi öbiA paBeH 1000, to  MaKCHMaAbnan norpemHOCTb 
npn onpeAeAeHHH BeAHqnHbi cÖAHaceHHH cocth BAHAa 0,0005 mm 
MaKpOOTKAOHeHHH AeTaAH. Hpu pyqHOft OÖpaÖOTKe npOH3BOÄH- 
TeAbHOCTb COCT3BAHAa B CpeAHeM 1— 2 npO(j)HAOrpaMMbI 3a 1 H, 
a Ha npnöope, BKAioqaa npouecc Bbipe33HHH KOHTypa Mauponpo- 
(|) HAH, —  OKOAO 10— 15.

ITpHMeHeHHe n p n ö o p a  aah onpeAeAeHHH M aKporeoM eTpHqecKofi 
xapaKTepHCTHKH noBepxHOCTH no3BOAfleT ocym ecTB H Tb' ö o a e e  
oöi.eKTHBHyio o u e im y  otkaohchhh (popMbi UHAHiiApnqecKHx AeTa- 
Aeft ABHraTeAeft.
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A M E P M K A H C K M E  A B T O M O B M J 1 M  1 9 7 1  r.

HHCJIEHHOCTb aßTOMoÖHAbHoro nap- 
Ka C1UA Ä O CTH rjia k  H a q a a y  1971 r. 

105 m ah. aBTOMOÖHaeH B c e x  b h a o b .  ü o  
cpaBHeHHio c 1960 r. aBTOMOÖHAbHuft napK 
yßeaHHHacH Ha 50% (Taöa. 1) h  c o c r a B H a  
b 1970 r. 45% M H p o B o r o  aB TO M O Ö H A bH oro 
napxa npoT H B  60% b  1960 r.

npoH3BOACTBa. BbinycK aerxcmux aBTOMO- 
öHaeö cocraBJinji 6550 Tbic. iu t . ,  Toraa K ax 
b 1965 r. oh paBHHjica 9306 tu c . (Taöa. 2).

UoAH CLUA B MHpOBOM npOH3BOACTBe 
aBTOMOÖHaefi cocTaBaaaa b 1965 r. 46% , a 
b 1970 r. —  28,4%. 3 to naaeHHe öuao b u -
3B3HO K pynH bIM  pOCTOM B H nyC K a aBTOMO- 

T a 6 Jl H U a 1

MBCCOBblMH MOAeAHMH, SKCnOpTHpyeMblMH 
H3 eBponeficKHx CTpaH H UnOHHH.

J l e r K O B b i e  a B T O M O Ö H a n .  Pa- 
CTymHft cnpoc Ha öoaee aemeBbie h sxo- 
HOMHqHue MHKpo- h MaaoaHTpa>xHue aB- 
TOMOÖHaH yAOBaeTBopaacH HCKaiOHHTeab- 
ho 3a cqeT HMnopTa. 3 t o  noöyAHao aMe-

T  a 6 jl h u a 2

r o m
(Ha 1 

aiiBapa)

AerxoBbie &btomo6hjih
Tpy30Bue 

aBTOMOÖHJIH 
B TUC. UT.

ABTOÖycu 
B TUC. UIT.

Bcero
B TUC. UIT.

B TUC. UIT. B % .

I960 59 494 84 11 244 272 70 738
1965 71 839 85 13 264 298 85 103
1969 82 821 83 16 412 325 99 558
1970 85 324 84 16 734 332 102 045
1971 86 560 83 17 800 340 104 700

TOAU

JlerKOBue aBTOMOÖHjiu
rpy30B u e

aBTOMOÖHJIH
h  aBTOÖycu 

B TUC. IUT.

Bcero
B TUC. UIT.

HuaeKc
npoH3Boa-

CTB3B TUC. IUT. B %

1960 6675 85 1194 7 869 100
1965 9306 84 1752 U  058 140
1968 8822 82 1896 10 716 135
1969 8224 81 1960 10 184 129
1970 6550 80 1749 8 299 105

ExceroAHbifi npnpocT aBTOMoöHabHoro 
napxa b CIUA co cT a B a a e T  2— 3 m ah. aB
TOMOÖHaefi.

HanÖoaee pacnpocTpaHeHHbiMH aerxo- 
bmmh aBTOMoönaaMH HBaaioTca Moaean 
noaycpeaHero h cpeaHero xaaccoB c t o h m o -  
CTbio 2500— 3500 Aoaa. c ÄBHraTeAHMH 
MouiHocTbio 140— 250 a . c. HapHAy c
ÖOAblHHM XOAHqeCTBOM AOpOTHX aBTOMO- 
öaaeft rana «KaaHaaax» cTOHMocTbio 
5000—8000 aoaa. c ABHraTeaaMH b 
360 A. C., HOBHHXOÖ HBAfllOTCa MaAOAHT- 
pajxHbie aBTOMOÖHAH, HauieaiHHe b CIUA 
HiHpoxaft xpyr noTpeÖHTeaeft. T.axHe aB- 
tom oöh ah , öoaee aemeBbie h  sxoHOMHqHue 
b sxcnayaTaiiHH no cpaBHeHHio aaace c ca- 
mumh MaabiMH xoMnaxTHbiMH aMepnxaH- 
CKHMH 3BT0M0ÖHAHMH, HMnOpTHpyKJTCH
H3-3a pyöesxa. K Haqaay 1971 r. napx hm - 
nopTHux aerxoßbix aBTOMOÖHaefi a o c t o t  
7 mäh. no AaHHUM 3a 1970 r. npoaaixa h x  
AOCTHraa 1200 t u c .  iu t ., yBeanaHBuiHCb no 
cpaBHeHHio c 1965 r. b  2 pa3a. B 1970 r. 
570 Tbic. aerxoßbix aBTOMOÖHaefi nocTaBH- 
aa <jmpMa <J>oabxcBareH (<I>Pr), 300 t u c . —  
anoHcxne (jinpMu TofioTa h HnccaH, oc- 
TaabHoe —  aHranftcxHe 4>HPMM ®opA h 
MHA*eT, HTaabaHcxHe OHAT, uiBeacxne 
Boabßo h AP-

CTpyxTypa napxa rpy30Bux aBTOMOÖH- 
aeft b CLUA xapaxTepH3yeTca npeoöaaaa- 
HHeM MOAeaefi Maaofi rpy30n0AT>eMH0CTH 
a o  1,5 t ,  h t o  cocTaßaaeT 75% oömefi qnc- 
neHHOCTH rpy30Boro napxa. KoanqecTBO 
aBTOMOÖHaefi rpy30noAT>eMHOCTbio 2 — 5 t  
cocTaBaaeT oxoao  10%. Boaee 260 Tbic.
COCT3BAHIOT THTKeAbie rpy30BUe aBTOMO- 
öhah, aBTOMOÖHAH-caMocBaau h ceaeab- 
Hue T araqn  rpy3onoa'beMHOCTbK> öoaee 
5,0 t.

n p OH3 B O JCTBO.  CpeAHHÜ rOAOBOÜ 
Bunycx aBTOMOÖHaefi b CIUA b nocaeAHeM 
AecHTHaeTHH cocTaßaaeT noara 10 m ah. 
KoaeöaHHa npoacxoAHT b 3 3 b h c h m o c th  o t  
MeHHK)meroca puHoqHoro onpoca, oöycaoB- 
aHBaeMoro sxoHOMHqecxHM noaoJxeHHeM b 
CTpaHe. "B 1970 r. öua oqepeAHoft cnaA

önaefi b JInoHHH, aocthfuihm b 1970 r. 
5,3 mah. npoTHB 1,9 mah. b 1965 r.

B CLUA npoAoaJKaeTca npouecc xoh- 
ueHTpauHH npoH3BOACTBa aBTOMOÖHaefi b 
HeMHornx oqeHb xpynHUX MOHonoanax. 
LIo AaHHUM 3a 1970 r. «öoabinofi Tpofi- 
xoft», cocToamefi H3 xoHuepHOB HixeHe- 
paa MoTopc Kopn., C>opA M orop Ko h 
Kpaficaep Kopn., öuao Bunymeno 
7750 tu c . aBTOMOÖHaefi, hto coct3bhao 
96% Bcero npoH3B0ACTBa aerxoßux abto- 
MOÖHaeft h 82% —  rpy30Bux. OcTaabHbie, 
«He3aBHCHMue», xoMnaHHH (AMepnxsHMo- 
Topc Kopn., ÜHTepHSinHA, M ax, YaftT, 
Ü M m  H AP-) BUnyCTHAH B 3T0M roÄy 
AHuib oxoao 600 tu c . aBTOMOÖHaefi.

AMepnxaHcxoe aBTOMOöHaecTpoeHHe 
pa3BHBaeTca b 3HaqHTeabHofi Mepe 3a cqeT 
axcnaHCHH xanHTaaoB b 3apyÖejXHue CTpa- 
hu. KoHuepHu «öoabiuoft TpofixH» npnoö- 
peTaioT xpynHue aBTOMOÖHabHue xoMna- 
hhh b Eßpone h äpyrnx CTpaHax, xax, Ha- 
npHMep B oxcxoaa h Bea<l>opÄ b Ahtahh, 
Oneab b <I>Pr, XoaaeH b ÄßCTpaaHH, ct3b- 
uiHe coöcTBeHHOCTbio ZbxeHepaa M oTopc 
Kopn. OopA M otop Ko co3Aaa xpynHeft- 
uine AoqepHne xoMnaHHH b ÄHraHH h 
4>Pr. KoHuepH Kpaficaep Kopn. npnoöpea 
npeanpHHTHe PyTc b Ahtahh h CnMxa bo 
OpaHUHH. B pe3yabTaTe noAOÖHofi sxcnaH- 
chh 54% aHrAHÜcxoro, 32% 3anaAHorep- 
MaHcxoro h 15% (j>paHiiy3cxoro npoH3BOA- 
 ̂CTBa aBTOMOÖHaefi xoHTpoanpyKiTca aMe- 
pHXHHCXHMH aBTOMOÖHabHblMH MOHCHIO- 
ahhmh. B ÄßCTpaaHH 83% aBTOMOÖHaefi 
BbinycxaeT xoMnaHHH XoaAeH, a b KaHaae 
84% aBTOMOÖHaefi np0H3B0AaTcanpea- 
npHHTHHMH «PopAa, .ZbxeHepaa M orop c h 
Kpaficaep.

He MeHee 95% Bcex BunycxaeMux b 
CLUA aBTOMOÖHaefi HAeT Ha BHyTpeiiKHft 
puHOX. He3HaqHTeabHufi sxcnopT oö iac - 
HaeTca Bbicoxofi CTOHMocTbio aBTOMOÖHaefi; 
BbICOXHMH TaMOJXeHHbIMH nOUIAHHaMH H 
AOpOrHM MOpCXHM (JlpaXTOM. Bce 3T 0  He 
no3BoaaeT xoHxypnpoBaTb c HeaoporHMH

pHKaHCKHe XO H AepH U  0 p ra H H 3 0 B a T b  BHyT- 
pH CTpaH U  npOH3BOACTBO CyÖXOM naXTH UX 
aBTOM OÖH aefi, x o T o p u e  motah ö u  x o H x y -  
p n p O B a T b  C 3BT0M0ÖHAHMH TH na «O O A b X C - 
B a re H »  h a p .

<I>HpMa IUeBpoae npncTynHaa x  Macco- 
BOMy npoH3BoacTBy (oxoao 400 tuc. b 
roa) aBTOMOÖHaefi Taxoro rana —  «Be- 
ra», a xoHuepH <J>opa M oropc —  aBTOMo- 
önaefi «nHHTo» (Taöa. 3).

A btomoöhah «nnHTO» (p n c . 1) h «B e r a »  
HMeiOT nepeaH ee pacnoaojxeH H e ABHraTeaa. 
BeayniH e x o a e ca  —  3aaHHe. BHeuiHHfi bha
3THX aBTOMOÖHaefi ÖAH30X X KOMnaXTHUM, 
oAHaxo ohh oTanqaioTCH MeHbuiHMH raöa - 
Phthumh pa3MepaMH h BecoM, npn Tex >xe 
bucoxhx AHHaMHqecxHx noxa3aTeanx.

H a  aBTOMoönae «H hhto» ycTaHaBan- 
BaeTCH, H3roTOBaHeMuft na 3aBoae (JiHpMU 
«Dopa b r. KeabHe, asHraTeab, npHMeHHe- 
Mbift Taxnce Ha aerxoßux aBTOMOÖHaax 
Oopa «Kanpn», BunycxaeMux b O P r. Ar- 
peraTu maccn h xy30B npoH3BOAHTCH b 
CLUA. Cöopxa 3btomoöhah Taxixe ocy- 
mecTBaaeTca b CLUA. n o  jxeaaHHK) 3a- 
xa3qnxa mojxho ycTaHaBAHBaTb ÄBHrareab 
MOUIHOCTbK) 90 A. C., paÖOHHM OÖbeMOM 
2 a, nocTaBAHeMuft c aHranftcxoro 3aBoaa 
4>HpMU O opa H IipHMeHHeMUfi Ha aBTO- 
MOÖHAHX <I>0PA «3cX0pT».

HHTepecHoft ocoöeHHOCTbio ABHraTeaa 
aBTOMOÖHAH «Bera» HBaaeTCH npHMeHeHHe 
öaoxa UHAHHÄPOB, OTAHTOrO H3 xpeMHH- 
d o r o  aaiOMHHHH. nocae cneiiHaabHofi 
saexTpoxHMHqecxoft oöpaÖOTXH paöoqne 
nOBepXHOCTH AHAHHAPOB oÖAaaaioT Taxoft 
TBepÄOCTbK) H H3H0C0CT0fiX0CTbK), XOTOpue 
no3BoaaiOT oöecneqHTb paÖOTy nopuiHeft 
öe3 bctbbhux rHab3, npHMeHaeMux, xax 
npaBHao, b ABHraTeaax c  aaiOMHHHeBUM 
HHAHHAPOBUM ÖAOXOM. HOBUfi ÖAOX nO
AaHHbiM $npMu aerqe (Ha 27 /ca) h ae- 
rneBae cooTBeTCTByxnnero a a io M H H H e ß o ro  
ABHraTeaa c bct3bhumh rnab3aMH.

H ßH raT eab  aBTOMOÖHaa « B e r a »  CHaö- 
ixeH BepxHHM pacnpeaeaH T eabH U M  B aaoM  c  
HeohpeHOBUM npHBOAOM, apMHpOBaHHUM

I
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Phc. 1. AßTOMOÖHAb OopÄ «riHHTO»

CTeKJionjiBCTHKOBbiM peMHeM. S jieK Tpm e- 
CKHH TOÜJlHBHblH H acoc paonoaoiKeH B 
6eH3o6aKe. ÜHTaiomHÖ öeH3onpoBOA Haxen 
AHTCH n o a  H3ÖUTOqHUM AHBAeHHeM, HTO 
HCKAioqaeT oöpa30BaHHe HapymaiomHX 
nycK aBHraTejiü napoßbix  npo6oK  b xap- 
öiopaT ope.

B tBH3H c ö o a e e  CTporHMH npaBHTeab- 
CTBBHHblMH CTaHaapT3MH, orpaHHHHBaio- 
uihmh npeaeabHO aonycTHM oe coa&paeaHHe 
TOKCHHHblX KOMnOHeHTOB B 0 Tpa6 0 TaBIHHX 
ra3ax ÄBHraTeaeft, ö u a h  BHeceHbi pa3AHq- 
Hue H3MeHeHHH B KOHCTpyKHHIO JieTKOBblX 
ÄBHraTeaeft. B  c o o tb 6 tc tb h h  c o  CTaHaap- 
TaMH 1971 r. b  OTpaöoTaBmnx ra3ax, b u - 
öpacbiBaeM bix aBTOMOÖHaeM 3a 1 mhaio 
n p oöera , a o a ik h o  coaepaeaTbca He öoa e e  
23 a C O ; 2,2 a C mH „ ;  4 ,0 a N O x. K  
1980 r. coaepaeaHHe s th x  KOMnoHeHTOB 
ä oa ik h o  öbiTb CHHHeeHO no C O  b  5 pa3, no 
C mH n b 9 pas h n o N O x b 10 pa3.

T la n  oöe3Bpe>KHBaHHH O T paöoT aB m nx ra -  
30B aBTOMOÖHAbHblX ÄBHraTeaeft IUHpOKO 
npHMenaioTCH: cn e iiH a a bH u e peryanpoB K H  
cncTeM  KapöK)pau.HH h 3ajKiHraHHa; n o a o -  
rpeB  B 0 3 a yx a  b n e p n o a  p a 3 o r p e ß a  ABHra- 
T ean ; pennpayaHUHH O TpaöoTaBinH x ra- 
3o b ; n o a a a a  B 0 3 a y x a  b B unycK H oft koa- 
aeK T op a a a  aoaenraH H a C O  h C mH „ .  K p o 
Me toto, peKOHCTpynpyiOTca K aM epu c r o -  
paHHH —  yM eH biuaeTca OTHouieHHe ee n o - 
B epxH ocT u k oÖT.eMy h ya y m u a e T c a  Typ- 
öyaeH T iiocT b  3 a p a a a  CM ecn. U e a e c o o ö p a 3 -  
ho TaKxee yM eHbinaTb KopO TK O xoanocTb 
aB iira T ea a . P a ö o T a T b  oh aoaaeeH  Ha o ö e a -  
HeHHUx CM ecax, hto acfxfieKTHBHO CHHaeaeT 
coaepaeaH H e b OTpaöoTaBiHHX r a 3 a x  C O  h 
C mH „ . B o a e e  TpyaHO yMeHbinHTb coaep- 
aeaHHe N O x. 3 to Tpeöyer, b qacTHOCTH, 
yMeHbiueHHa cp ea H efl T eM n ep aT yp u  iihk- 
aa, aaa q e r o  H eoöxoaH M o cH H *a T b  CTe- 
neHb caeaTHH.

T a x oe  MeponpHaTHe b 1971 r. ncnoab30- 
Baao öoabuiHHCTBo ijiHpM, M npacb p aan  
cHHaeeHHa tokchhhocth c  yMeHbineHHeM
MOHIHOCTH H yXyaUieHHeM TOnaHBHOH 3K0- 
homhhhocth. T ax, H anpnM ep, y  aßH raT eaa  
aBTOMOÖHaa « K a a n a a a K »  B u n y c x a  1970 r. 
CTeneHb caeaTH a ö u a a  10,0 h M om H ocTb 
375 A. c ., a B binycK a 1971 r. —  co o T B e r- 
CTBeHHO 8,5 h 345 A. c. y  a ß H raT eaa  aBTo- 
M o ö n a a  «PloH TH aK» B u n y cK a  1970 r. CTe- 
neHb caeaTHa ö u a a  10 h moihhoctb 
330 a . c ., a B u n ycK a  1971 r. —  cooT B eT - 
CTBeHHO 8,2 h 280 a . c.

TlepeaHcaeHHbie M eponpH araa aocTaToa- 
ho 34>(j)eKTHBHo oöecneqnBaaH yaoßaeTBO- 
peHHe cTaHaapTOB 1971 r. O aH axo c t 3h- 
aapTbi 1975 r. h, b ocoöeHHocTH, 1980 r. 
noTpeöyiOT aaabHeöniHx pemeHHÜ a a a  
CHHJKeHHa TOKCHHHOCTH, XOTH 3T0 HeH3- 
öeiKHo noBaeaeT 3a coöo fl ycaoiKHeHHe 
KOHCTpyKHHH h yaopoiKaHHe aBTOMOÖHaeft.

K TaKHM MeponpHHTHHM c a e a y e T  OTHe- 
c th :

1. npHMeiieHiie bmccto KapöiopaiiHH

BnpucKa TonaHBa, b  qacniocTH, aaeKTpoH- 
Horo, no CHCTeMe BeHaHKC. Baaroaapa 
öoabHieft paBHOMepHOCTH noaaan h  b o 3 -  
m o ä h o c t h  paöoTaTb « a  öoaee öeaHux 
CMecax TOKCimHOCTb npn BnpucKe TOnaH- 
Ba MOJKeT ÖbiTb CHHJKeHa.

2 . H cn o a b 3 0 ß a H H e  K aTaaH TH aecK H X H eftT- 
p a a H 3 a T o p o B , 3ij)<J>eKTHBHO h  ö o a e e  n oaH O  
oa H u ia io m H X  O T p a ö o T a B iu H e  r a 3 u  o t  B p e a -  
h u x  KOMnoHeHTOB. H e ftT p a a H 3 a T o p  n p e a -  
C T aB a aeT  c o ö o f t  a r p e r a T , HMeiOHinft (J iopM y 
ra y u iH T e a a  h y cT a H a B A H B a eM u ft H a e r o  
M ecTO , o h  3 a n o a H e H  m ca k h m h  q a c r a u a M H  
u eH H U x M e T a a a o ß : naaT H H U , n a a a a a n a ,  
p y ie H H a  h ap-> o ö a a a a io m H X  cn o co Ö H O - 
C T bio n o r a o m a T b  h  H e ftT p aaH 30B a T b  t o k -  
CH qH ue K O M noH eH T u, n p e a e a e  aeM  o h h  n o -  
n a a y T  b  ra y u iH T e a b H y io  T p y ö y  h  b  aTMOC- 
4>epy . H ea ocT a T K O M  H e ä T p a a H 3 y io m H x  M a- 
T e p n a a o B  a B a a e r c a  n o c T e n e H H o e  o c a a ö -  
aeH H e h x  AefiCTBHH h  ö u c T p u f t  b u x o ä  H3 
C T p o a  n o jx  A eflcTB H eM  CBHHua, c o A e p a t a -  
m e r o c a  b  3 t h a h p o b b h h u x  öeH 3H H ax .

3 . r i e p e x o A ,  HaqHHaa c  1971 r., HeifiTH-
IlblX KOMnaHHH Ha npOH3BOACTBO ÖCH3HH3, 
He coA cpaeauiero c b h h h o b h c t u x  npnea-
ÄOK, B CBH3H C HAOBHTOCTblO CBHHU3 H erO
p a a p y in a io m e r o  a c h c t b h h  H eÜ T paaH 3aT O - 
p o ß .  3 t o  HOBOBBeAeHHe n o ß a e a e T  3 a  c o ö o f t  
y B ea n q eH H e c t o h m o c t h  öeH 3H H a, K O T op u ft 
ö e 3  n p n ca A O K  ö y A e T  HMeTb noH H aeeH H oe 
OKTaHOBoe q H c a o  9 0 — 9 2 , h t o  B U 30B eT  
yx y A iu e H H e  n o K a 3 a T e a e ft  n o  m o h ih o c t h  h 
•ronaH BH O ft SKOHOMHqHOCTH.

4. r ip H M en eH H e A a a  aB T O M oön a b H O ro  
T p a H c n o p T a  r a 3 0 o ö p a 3 H u x  T on a H B , o ö a a -  
A a iou iH X  M iioroqH caeH H biM H  S K cn a y a T a u H - 
o h h u m h  n peH M ym ecT B a M H . M cn o a b 3 0 B a H H e  
hx c o 3 A a c T  T aK aee a y q u iH e  y c a o B H a  cM e - 
c e o ö p a 3 0 B 3 H H a , o ö e c n e q H T  ö o a e e  n o a H o e  
c r o p a H H e  h  B03M 0aeH 0CTb A ß H r a T e a io  p a -  
ö o T a T b  Ha o ö e A H e H H u x  C M eca x . T le p e x o A  
a B T O M oön a b H b ix  Ä B H ra T eaeft Ha r a 3 0 0 ö p a 3 -  
H o e  T on a H B o  c h h 3 h t  co A e p a e a H H e  t o k c h h - 
h u x  KOMnoHeHTOB b  O T p a ö o T a B m n x  r a 3 a x  
b  2 — 3  p a 3 a .

K oM n oH O B O q n b ie  cx e M U  B c e x  a e r e o B b ix  
aBTOMOÖH a e ft  M O A eaeft 197 1  r. h b a h io t c h  
KaaccH qecK H M H  —  n p o A o a b H o e  p a e n o a o -  
aeeH He in ecT H iiH A H H a p oB oro  p h a h o t o  h a h  
V -O Ö pa3H O rO  BOCbMHUHAHHApOBOrO A B H ra- 
T e a a  h  33A H H e B e A y m n e  K o a e c a .  C x e M a  c  
nepeA H H M n B eayu iH M H  K oa eca M H  n pH M e-
HaeTCH AHUIb Ha 3BT0M 0ÖHAHX BblCOKOTO
x a a c c a  « T o p o n a A O » ,  B b in y cK a eM b ix  b  H e- 
ö o a b iu o M  KoaHqecTBe. l i l n p o K o e  p a e n p o -  
CT paH eH ne n o a y a a iO T  V - o ö p a 3 H b ie  B ocbM H - 
H H aH H A poB bie A B H raT eaH . f l o a a  b  c ö b iT e  
a e r K O B u x  aBTOMOÖHAeft c  TaKHMH A ß H ra - 
TeaaM H  B u p o c a a  c  5 1 %  b  1961 r . a o  84%  
b  1 9 7 0  r .

H a aBTOMOÖHAHx BbicoKoro Kaacca h He- 
K oiopbix  M oaeanx cpeaH ero Kaacca b  xa- 
qecTBe CTaHaapTHoro oöopyaoBaHHH ycra - 
HaBaHBaioTca aBTOMaTiiqecKiie TpaHCMHc- 
c h h , cepB opyan, cepBQTopM03a, ycTaHOBKH

Aaa KOHAHiiHOHHpoBaHHa B 0 3 A y x a  b  n a c - 
caa iH p cK O M  c a a o H e ,  paAHo h  ä P- Ä a a  Apy- 
THX aBTOMOÖHAeft 9 T 0  o ö o p y A O B a H H e  Bce 
ln n p e  n p H M eH a eT ca  b  K a q e cT B e  3aK a3H oro  
3 a  A o n o a H H T e a b H y io  n a a T y .  B 1970 r. as- 
TOMaTHqeCKHe TpaHCMHCCHH ÖUAH yCTa- 
HOBaeHU Ha 9 1 %  B u n y m e H H u x  a erK O B u x  
aBTOMOÖHAeft, c e p B o p y a n  —  na 8 1 % . ce p - 
B O T0pM O 33 —  Ha 5 6 % , KOHÄHIIHOHHpOBa- 
H ne B 0 3 A y x a  —  Ha 6 1 % .

Tlaa noBumeHHH öe3onacHOCTH BOAHTe- 
aa  h naccaiKHpoB b  1971 r. npHMeHaiOTca 
Bce npeiKHHe cpeACTBa: npHCTHKHue peM- 
HH, MHTKHe OÖKA3AKH UIHTK3 npHÖOpOB H 
CToeK BeTpoßoft paM u, ycoBepiueHCTBOBaH- 
Hbie AßepHbie 3 3 m k h , a TaKHie HOBue cne- 
HiiaabHue p eöpa  h öp yeba , yBeaHaHBaio- 
m ne aiecTKocTb Asepeft. H a HeKOTopux 
MOAeaax npHMeHaiOTca aBTOMaraaecKHe 
CHCTCMU peryAHpOBaHHH HHTeHCHBHOCTH 
TopMoiKeHHH OTAeAbHbix Koaec, HTO npe- 
AOxpaHaeT aBTOMOÖHAb o t  3aHoca npa 
pe3KOM TOpMOIKeHHH, OCOÖeHHO Ha CKOAb3- 
Koft a op ore . H a a öoa ee  pacnpocTpaHeHbi 
Ky30Ba c  TaK Ha3UBaeMUM »ecTKiiM  Bep- 
xom, n e HMeiomHe npoM eacyToaHux öoko- 
BblX CTOeK.

Kau h b npeiKHHe t o a u  BeaHKa Mnoro- 
THnHOCTb BbinycKaeMbix aerKOBbix aBTOMO- 
önaeft. AccopTHMeHT MOAeaeft 3btom oöh- 
aeft a ioöoh  (JiHpMbi npeAHa3HaaeH äah 
yAOBaeTBopeHHa cn p oca  caMbix ,pa3AHqHbix 
caoeB  HaceaeHHa (p n c. 2— 4), nocKoabKy 
HMeeTca öoa b iu oe  KoanaecTBO öa30Bbix 
MOAeaeft, pa3Hooöpa3He THnoB Ky30BOB h 
ÄBHraTeaeft pa3anqH0ft m ohihocth , a TaK- 
* e  m iipoKoe npnMeHeHHe BceB03MO*HHx 
3aKa3Hbix arperaTOB. TaK HanpnMep, koh- 
iiepH O op A  M o to p  K o BbinycTHa b  1971 r. 
aereoB u e  aBTOMOÖHAH caMbix pa3HOOÖpa3- 
HUX BHÄOB B KOAHqeCTBe 20 Öa30BUX MO- 
Aeaeft, He cqHTaa pa3anqH ux MOAH(j)HKa- 
HHH MOUIHOCTbK) ÄBHraTeAH OT 100 AO 
350 A. c., a T3K>Ke aBTOMOÖHAH b u cok o to  
Kaacca «JlHHKoabH» c  ABHraTeaeM moui- 
HOCTblO 365 A. C., CTOHMOCTbK) 8000 ÄOAA.

T p y 3 0 B b i e  a B T O M O Ö H A H .  ÄaH- 
Hue no npoH3BOA'CTBy rpy30BUX aBTOMO- 
önaeft npHBeÄeHbi b  Taöa. 4. O h h  CBHAe- 
TeabCTByioT o  npeoöaaAaHHH MOAeaeft Ma- 
aoii rpy3onoA'beMHOCTH c  Ky30BaMH nHKan 
h a h  4>yproHaMH. B oabiuaa a o a h  BbinycKa 
aBTOMoönaeft öoabiuoft rpy3onoA'beMH0CTH 
npnxoAHTca Ha TpexocH bij MoaeaH THna 
6 X 4 ,  caMOCBaau h  Taraqn. AccopTHMeHT

P hc. 2. ABTOMOÖHAb «nanMyT «tbiopn»
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Moaejieft, BbinycK aeM bix KOHuepHaMH 
«ÖOÄblUOft TpOHKH», H ÄPyrHMH KpynHbIMH 
(j)HpMaMH, qpe3BuqaftH O  iunpoK  no K J ia c - 
caM rpy3onoÄ’bGMHOCTH, mnaM n moiuho- 
cth ÄBKrareaeft n pa3H ooöpa3H H  K op oöoK  
nepe^aa, nepeAHHX h 38ähhx moctob h np. 
HanpHMep, K aT a jiorn  rp y30B bix  aBTOMOÖH- 
aeft O o p u a  cou ep jK a T  ö o a e e  70 C TanuapT- 
Hbix 6a30B bix M ou eaeft, hmcioiuhx r p y 3 0 -  
noÄi>eMHOCTb ot 0,5 äo 25 t, c u a p ö io p a -
TOpiIblMH ÄBHraTeÄHMH MOIUHOCTblO OT 100 
ÄO 226 A. C. H ÄH3eÄHMH MOIUHOCTblO OT
150 ä o  230 A. c .

Phc. 3. AßTOMOÖHUb « B iohk Jle Caöp»

P hc. 4. AßTOMOÖHab «/1 ,o ä>k nnnan»

d>HpMa HHTepHauiHÄ BbinycKaeT o k o ä o  
150 t h c . aBTOMoÖHÄOn THna 4 X 2 , 4 X 4  h 
6X4 c KoaecHofl öa30ft 2,5— 7,0 m , n o a -  
hhm BecoM 30— 45 r .  A b t o m o ö h ä h  oöopy- 
ÄOBaHbl pa3ÄHHHbIMH BHÄ3MH KaÖHH, Kap- 
ÖIOpaTOpHblMH ÄBHTaTeÄHMH MOIUHOCTblO 
111—234 A. C. HJIH ÄH3eÄHMH MOIÄHOCTbK) 
ot 160 ä o  260 A. c. coßcTBeHHoro npoH3- 
B0ÄCTB3 H nOCTaBJIHeMbIMH (JlHpMaMH KaM- 
MHHC H ZleTpOHT ,ZI,H3eab. jjjIH  aBTOMOÖH- 
aeft BbicoKofi rpy30noÄT>eMHOCTH npHMeHH- 
k>t 33ÄHHe MOCTbi h KopoÖKH nepeuau 
«Cnaßcep», «Oyaaep», «PoKBeaa-CTan- 
AapT», « H t o h »  h  äP - 

flpOH3BOÄCTBO Tpy30BbIX aBTOMOÖHÄeft 
C ÄH3eAHMH npOÄOÄJKaeT pa3BHB3TbCH. 
BbinycK ÄH3eaeft b 1970 r. cocTaBH.i

106 Tbl'C. UIT., H3 H'HX 85 TbIC. yCTaH3BÄH- 
BaAHCb Ha MOÄeaax rpy30n0ÄT>eMH0CTbio 
öo a e e  9,0 r. Ha aBTOMOÖHanx rpy3onoÄT>- 
eiwuocTbio MeHee 5,0 r, KaK npaBHao, ycTa- 
HaBÄHBaiOTCH TOÄbKO KapÖIOpaTOpHbie Ä'BH- 
raTean.

AßTOÖyCbl .  npOH3BOÄCTBO pa3ÄHH- 
HblX BHÄOB MHOTOMeCTHblX TOpOÄCKHX H 
3aropoÄHbix aBToöycoß, niKoabHbix, cneun- 
aabHbix h MaaoMecTHbix ÄOCTHraeT 
50 Tbic. uiT. b roÄ- Bce MHoroMecTHbie aß- 
Toöycbi oöopyÄOBanbi ÄH3eanMH öoabinoft

m o iu h o c th , BbinycK K O T opax He npeB bim a- 
eT 10 Tbic. b roÄ . H a H Ö oa biu ero  BbinycKa 
ÄOCTHran uiK oabiib ie aBTOÖycu. O hh n p e u - 
CTaBaniOT c o ö o f t  CTaHÄapTHbie iu a ccn  rp y -  
30n0Ä"beMH0CTbI0 OKOaO 3 T C npOCTbIM Ky- 
30B0M. 3 t i i  aBTOÖycbi oöopyÄ O B aH bi u a p - 
öiopaTopiib iM H  ÄBHraTeauMH.

T a 3 0 T y p Ö H H H b i e  Ä B H r a T e a H .  
H a Ä  noÄOÖHbiMH ÄBHraTeanMH b TeqeHHe 
pnÄ a aeT  paöoTaiO T KpynHbie aBTOMO- 
önabH bie KOHuepHu: O o p Ä , K p a ftca e p  h
/Ix ce H e p a a  M o T o p c . /locTH rH yTbift ypoB eH b 
h x  p a ö o T  n o3B oan eT  cuHTaTb, h t o  n p n - 
MepHo b 1975 r. ö y u y T  BbinycK aTbcn b 
npoMbiuiaeHHMX M a cu iT a öa x  ra30TypÖHH- 
Hbie ÄBHraieaH MomHocTbio 300 a. c. h bm -

m e ä ä h  rpy30Bbix aBTOMOÖHaeft b h c o k o h  
rpy30n0Äi>eMH0CTH h aBToöycoß.

Co3Ä3HHe ra30TypÖHHHbix ÄBHraTeaeft 
MeHbineft m o iu h o c t h  ä ä h  aenco 'B bix aBTO- 
MoÖHaeft ocT a eT cn  -noKa e iu e  n p oöa eM oft , 
He HauieÄUieft npaKTHqecKH n p n eM aeM oro 
pemeHHH. Ta30TypÖHHHbie aBTOMOönabHbie 
ycTaHOBKH c o u e p n o T  He3HauHTeabHoe k o -  
aim ecTBO CO h  CtoH „ b  O T paöoT aB iuux 
ra 3 a x , c o a e p n o H H e  N O *  B ce e m e  n p eß b i- 
uiaeT KoaHuecTBO, a o n y c n a e M o e  CTaHÄap-
T3MH (Ha TOKCHHHOCTb.

T a 6 ji h u a 4

MHemiH aB TopH Tem ux cneunaancTOB 
c b o ä h tc h  k TOMy, uro eiue b TeueHHe öan- 
H caftuiHX uecHTH aeT aBTOMOÖHabHaa npo- 
MbimaeHHocTb KaK b CIIIA, Tau h b upy- 
th x  cTpaHax ÄoaucHa öyueT  öa3HpoB3TbCH 
Ha HbiHeuiH Hx n o p u m e B b ix  Ä u n r a T e a n x  
BHyTpeHHero cropaHHH, HHTeHCHBHo p a öo - 
TaH HaÄ CHHJKeHHeM HX TOKCHHHOCTH.
n p o M b iu ia e im o e  npHMeHeHHe h o b h x  b h ä o b  
c h ä o b h x  ycTaHOBOK Ä a a  aBTOMOÖHabHoro 
TpaHcnopTa o era eT C H  noxa n ep cn eK T H B - 
HHM.

KaHfl. rexH . HayK r .  M. C A M O J lb
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MeHee 2,7 Menee 647 57,1 1058 60,4 950 56,3 0,7* 0,6*
1,0

2 ,7 - 4 ,5 1 ,0 —2,0 180 15,9 294 16,8 402 23,8
4 ,5 - 6 ,3 2 ,0 - 2 ,5 11 1,0 5 0 ,3 7 0 ,4
6 ,3 - 7 ,2 2 ,5 - 3 ,5 31 2,7 26 1,5 10 0 ,6
7 ,2 - 8 ,9 3 ,5 - 5 ,0 139 12,2 144 8,2 59 3,3
8 ,9 -1 1 ,8 5 ,0 - 7 ,0 65 5,7 110 6,2 125 7,4 8 ,0 7,5

1 1 ,0 -1 5 ,0 7 ,0 - 9 ,0 29 2,6 40 2,3 38 2,2 12,0 11,3
Eonee 15,0 Bo^ee 32 2,8 75 4,3 101 6 ,0 85,3 80,6

9,0

B c e r o 1134 100,0 1752 100,0 1692 100,0 106,0 100,0

*  KojiHnecTBO aBTOMOÖHaefl b  o ö m e M  B binycK e äjisi nsiTH nepB bix
KJiaCCOB.

YÄK 629.113-585.2:061.3

HAYHHO-TEXHMHECKOE COBELMAHME no BOI1POCAM ABTOMATH3AUMH 
TPAHCMHCCHH ABTOMOBHJ15I

D  OKT5IBPE 1971 r. ö b ia o  npOBeueHo 
D  H ayuHo-TexHHuecKoe coB em aH H e « A b -  
TOMaraäauHH- tp3hcmhcchh aBTOMOÖHÄH», 
opraHH30BaHHoe HAMH, Mockobckhm aB- 
TOMOÖHÄbHO-ÄOpOHCHblM HHCTHTyTOM H Ko- 
MHTeTOM rHÄpoÄHHaMHuecKHX n e p e u a q  ceK- 
UHH rHÄpOOÖOpyÄOBaHHH H nHeBM3THKH 
HTO M a m n p oM . B p a ö o T e  coB eiuaH H a y u a - 
CTBOBaao 74 u ea oß eK a  H3 27 opraiiH 3auH ft, 
öbiao 3acayu ia H o 37 ÄOKaaÄOB, npeÄCTaß- 
aeHiiux paöoTHHKaMH 18 opraHH3auHÜ.

CoBemaHHe OTMeTHao, hto aBTOMaTH3a- 
uhh TpaHCMHccHH cnocoöcTByeT cyiuecTBeH-

HOMy y a yH in eH H io  K a n ecT B a  oT eu ecT B eH H b ix  
aBTOMOÖHaeft. Hanöoaee nepcneK TH B H biM  b 
9T 0M  OTHOUieHHH MOHCHO CHHT3Tb n p H M eiie - 
HHe T H Ä p oM ex aH H u ecK iix  n e p e Ä a u  c  rH Ä p o - 
T p a H c^ io p M a T o p o M  h M H o ro cT y n e H q a T o ft  
M exa H H q ecK oft n e p e Ä a q e ft ,  3H aqH T eab H o 
y B e a n q H B a io iu e e  Ä oa roB eq H O C T b  Ä B H raT easi 
h y 3 a o B  TpaHCM HccHH, o ö a e r q a i o i u e e  T p y Ä  
B O Ä H Teaa, n o B b im a io m e e  6 e 3 o n a c n o c T b  
ÄBHJKeHHH h y a y q u ia io i u e e  K O M iJ iop T aöeab -
HOCTb aBTOMOÖHÄH. 3tH  KaqeCTBa CT3H0- 
BHTCH OCOÖeHHO BajKHbIMH B HaCTOHUI.ee 
BpeM H , K o r u a  H a in a  c r p a H a  cym ecT B eH H O

yBeauqH BaeT npoH3BOÄCTBO aBTOMOÖHaeft, 
K o r u a  cpeÄHHe ckopocth äbhjkchhh TpaH c- 
nopTH bix cpeÄCTB Ha y a n u a x  h u o p o r a x  
C o i0 3 a  CCP HaMHoro B 0 3 p o ca n .

ripeucTOHiuee paciunpeHHe npHMeHeHHH 
rHÄpoMexaHHqecKHX nepeuaq TpeöyeT npo- 
BeÄeHHH uiHpOKOro KOMnaexca HayqHO-uc- 
caeÄOBaTeabCKHx paöoT. HMeHHO Ha sto 
HanpaßaeHbi ycnaHH paöoTHHKOB HayqHo- 
HOCaeÄOBaTeabCKHX HHCTHTyTOB, aBT033B0- 
ÄOB H By30B CTpaHbl, B TOM qHcae HAMH, 
MocKOBCKoro, ropbKOBCKoro, BeaopyccKO- 
ro, MornaeBCKoro, Mhhckoto h YpaabCKO
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ro aBT03aB0Ä0B, AbBOBCKoro TCKB no aB- 
To6ycaM h JlbBOBCKoro aßToöycHoro 3aBO- 
Äa, MoCKOBCKOrO aBTOMOÖHAbHO-ÄOpOÄHO- 
ro HHCTHTyTa, JleHHHrpaACKoro, Bejiopyc- 
CKoro h JlbBOBCKoro nojiHTexHHnecKHX hh - 
CTHTyTOB h Äpyrnx opraHH3annfl.

y^HTHBaH TeMaTHKy npeÄCTaßjieHHux 
ÄOKAaAOB, OpraHH3aUHOHHblft KOMHTeT pa3- 
ä c a h a  coBeinaHne Ha Ä ß e cck u h h : «Paöo- 
nne npoueccbi y3AOB rHApoAHHaMHnecKHX 
nepeAan» h «BAHHHHe napaMeTpoB rHApo- 
ÄHHaMHnecKHX nepeAan Ha SKcnAyaTaunoH-
Hbie CBOHCTBa aBTOMOÖHJiefl».

yqacTHHKH coBemaHHH öuah hhcJiopmh- 
poBaHbi o coctohhhh h nepcneKTHBax pa3- 
bhthh aBTOMOÖHAbHblX rHAponepeAan KaK 
b  Hameii CTpaHe, TaK h 3a pyöe>KOM. B uao  
OTMeneHO, hto b HacTOHiuee BpeMH thapo- 
nepenanaMH ocuameiibi Bce HOBbie moacah 
aBTOÖyCOB JIhKHHCKOTO 3aBOÄa, OCOÖO B U -  

COKOft rpy30n0ÄT>eMH0CTH 3BT0M0ÖHAH 
BeAA3 h jiemoBbie 3btomo6hah Bbicmero 
KAacca 3H JI-114 h T A 3-13  «MafiKa». Kpo
Me Toro, BeAyTCH paöoTbi no npnMeHeHHio 
THAponepeAan Ha Bcex ropoACKHx aBToöy- 
cax, Ha HeKOTopbix moägahx AerKOBbix h 
rpy30Bbix aBTOMoÖHAeft. HoKAaA Ha 3Ty Te- 
My CÄeAaA npeACTaBHTeAb H A M H  KaHA. 
TexH. HayK H. R. Ma3aAOB.

Ha HjKeBCKOM MaUIHHOCTpOHTeAbHOM 3 a- 
BOAe coBMecTHO c AaöopaTopneft rHApone- 
peuan H A M H  BeAyTCH pa3paÖ0TKH h o b o h  
rnApoMexaHHHecKOH nepeÄann ä a h  AerKo- 
BOTO 3BT0M0ÖHAH «MoCKBHH-412». üpeA- 
CT3BHTeAb 3aBOAa A . C. KOHApaniKHH ÄO- 
A05KHA O npOÄBAaHHOH B  3T0H 0ÖA3CTH pa- 
öoTe, a TaKace npeACTaBHA pe3yAbTaTU 
cpaBHHTeAbHoro pacneTa h npeABapHTeAb- 
HblX CTeHAOBbix H AaÖOpaTOpHUX HCnHTa- 
HHÖ 3TOTO aBTOMOÖHAH C Ä B y X -  H  TpeX- 
CTyneHnaToft aBTOMaranecKofi rHAponepe- 
Aanefi.

BHHMaHHe ynacTHHKOB coBemaHHH Ö u a o  
oöpameHo Ha TeHAeHnnio k yBeAHneHHio 
nHCAa CTyneHeft b peAyKTope rHAponepeAa- 
hh. npHMeHeHHe Tpex- h neTupexcTyneHna- 
t u x  rHApoMexaHHnecKHx nepeAan no3BOAH- 
eT paöoTaTb nepeAane Ha Tex pexcnMax, 
TAe K.n.A. rHApoTpaHciJiopMaTopa HMeeT 
MaKCHMaAbHue 3HaneHHH. B H A M H  co3Aa- 
Hbi h HcnuTUBaiOTCH MHorocTyneHnaTue 
THAponepeAanH, KOTopbie b AaAbHefiiueM 
öyAyT ycTaHaBAHBaTbCH Ha OTenecTBeHHbix 
3BT0M0ÖHAHX.

yjKe 3aK3HnHBaK)TCH AaÖOpaTOpHO-AO- 
poÄHbie HcnuTaHHH aBToöyca J1A3-698 c 
TpexcTyneiinaTon rHAponepeAanefi. JHoKAa- 
Abi Ha 3Ty TeMy CAenaAH npeACTaBHTeAH 
H A M H  IO. K. EceHOBCKHfl, KaHA. TexH. Ha
yn B. H. JlannAyc, JI. A . PyMHHueB, a 
TaKine coTpyAHHK AbBOBCKoro TCKB no 
aBToöycaM M . H. JT3HÄUK.

B H a c T o n m e e  B p e M H  K a n  b a B T O M o Ö H A e -  
C T p o e H H H , T a K  H B  Ä P y r H X  0 Ö A 3 C T H X  n p o -  

M W IU A e H H O C T H  U IH p O K O  n p H M e H H IO T C H  K O M n -  

A e K C H b ie  r H A p o A H H a M H n e c K H e  n e p e Ä a n n .  
B o n p o c y  p a c n e T a  t 3 k h x  n e p e A a n  nocBH- 
T H A  C B O H  A O K A a A  n p e A C T a B H T e A b  J l e H H H 

r p a Ä C K o r o  n o A H T e x H H n e c K o r o  H H C T H T y T a  
K a H A .  T e x H .  H a y K  A. H. K o n K a p e B .

yBeAHneHHe Anana30Ha paöoTbi c bm co -  
khm K.n.A. rHApoTpanc(j)opMaTopa ocyme-
CTBAHeTCH nyTCM C03Ä3HHH pa3AHnHbIX 
KOMnAeKCHbix THAponepeAan c pa3pe3HbiMH 
KOAecaMH HanpaBAHiomero annapaTa, Ha- 
cocHoro h TypöHHHoro KOAeca, a TaKjne h c -  
noAb30B3HHH BpameHHH peaKTOpa. Bonpoc 
neAecooöpa3HocTH h HaHÖOAbinefl 3(f<4>eK- 
THBHOCTH HCn0Ab30B3HHH OTACAbHblX 3Ae- 
MeHTOB KOMnAeKCHbix rHAponepeAan 33BH- 
c h t  o t  pe*HMa paöoTH rHApoTpaHc^jopMa-

T op a . O coöeH H o HaAO o ö p a m a T b  BHHMaHHe 
Ha BMÖOp OTHOUieHHH paAHyCOB BbIXOAa H 
BXOAa Ka>KAaro H3 p a ö o n n x  KOAec rH u po- 
nepeA anH , HHane B 03M 0*H a HeycToflnHBaH 
paÖOTa CHCTeMbl H3-3a pe3KOrO H3MeHeHHH 
KpyTHiAHx MOMeHTOB KOAec n p n  n e p e x o A e  
OTACAbHblX SAeMeHTOB Ha pejKHM CBOÖOÄ" 
H oro  BpameHHH.

B o n p o c y  Ä a A b H e flm e r o  HCCÄeÄOBaHHH 
XapaK TepH CTH K  rH A poA H H aM H necK H x n e p e 
A a n  ÖblA nOCBHUieH A O K AaA K a H A . TeXH. 
i ia y n  A . H . H a p ö y T a  ( M o c k o b c k h h  aBTO - 
M OÖHAbHO-ÄOpOÄHblH HHCTHTyT) « O  p a C - 
n e T e  A o n a c n ib ix  c h c t c m  rH A p o T p a H c ijio p -  
M a T o p o B » .  O n p e A e A e H H e  p a c x o A a  b  K p y r e  
UHpKyAHUHH n p n  p a c n e T e  XapaK TepH CTH K  
ocym ecT B A H eT C H  h c x o a h  H 3 ö a A a H c a  H a n o -  
pOB, nTO npHBOÄHT K HaHMeHbUIHM OUIHÖ- 
KaM , TaK  KaK b  ö a A a H c e  H a n o p o B  H a n ö o x e e  
n oA H o  ynH TbiBaioTCH  3K cnepH M eH T aA bH bie 
K03(J)(j)HUHeHTH h reoM eT p H n ecK H e n a p a M e -  
T p bi p a ö o n n x  K OAec.

n PH C03A 3 HHH npH HUH nHaAbHO  H O BUX 
AOnaC TH M X CHCTCM HeAb3H npO H 3BOAbHO 
3 a A a ß a Tb  3HaneHHe M aK CH M aAbH oro K .n.A ., 
nTO  MO>KeT ö b iTb  npneM ACM O n p n  pa cn e Te  
rH A p o Tp a n c ijio p M a T o p a , M aAO o TA H n a io m e - 
ro c H  o t  n p o T O T im a , n o cK O A bK y 3HaneHHH 
M aK CH M aAbH oro K .n.A ., K a «  h  3HaneHHH 
p a c x o A a , onpeAeAH iO TCH  Bcefl coB O K yn H O - 
CTbio  reoM e Tp nne cK H X  n a p a M e Tp o B  h  3K cn e- 
pH M eH TaAbH bix K03(j)(j)HU,HeHT0 B Bcex p a ö o - 
n n x  KOAec. Z Ip y rH M  cym e cTB e H H H M  h c a o -  
C T 3 TKOM n p n  HCCÄeÄOBaHHH X apaK TepH C TH K  
HBAHeTCH onpeAeAeH H e o n TH M a A b H u x  re o - 
M eTpnnecK H X n a p a M e Tp o B  (y rA O B  A o n a T o x ) 
n y re M  n o o n e p e A H o ro  H3MeneHHH o a h o t o  H3 
h h x , T o rA a  K a n  on TH M aA bH oe pem eHHe m o - 
* e T  A a T b  TO A bK o onpeACAeH H oe coneTaHH e 
Bcex reoM eTpnnecK H X  na p a M e Tp o B  oA H O B pe- 
MeHHO.

H a ocHOBe p a 3p a ö o T a H H o ro  aB Top oM  M e- 
TO A a n p o e K TH p o ß o n H o ro  p a cn e Ta  r H A p o - 
Tp a H c ijio p M a To p o B , H C K A ionaiom ero yna- 
3 aiiHbie H eA o cTaTK H , npoBO AHTCH  h c c a c a o -  
BaHHH n o  onpeAeA eH H io on TH M an bH bix  
n a p a M e Tp o B  A o n a c ra o f l C H C TeM b l.

B  p aöoT e A . H . H apöyT a npHBeAeHu 
pacneTHue ypaBHeHHH h  pe3yAbTaTM p ac- 
neTOB ä a h  OAHOCTyneHnaTbix rHApoTpaHC- 
(jiopMaTopoB. OnpeAeAeHo none onraM aAb- 
h h x  coneTaHHH yrAOB AonaTOK h  cooTBeT- 
CTByiOUIHe HM npeAeAbHbie XapaKTepHCTH
KH, a TaKJKe AocTH*HMbie npeAeAbi H3Me- 
HeHHH napaMeTpoB XapaKTepHCTHK.

B  AOKAaAax no paöonHM nponeccaM  öbi- 
a h  npeA C T aB A eH bi m b t o ä h k h  h  p e3 y A b T a T b i 
HCCÄeÄOBaHHH n o Bbiöopy ocpeAHeHHoro 
ocecHMMeTpHnnoro noTOKa, n o onpeAeAe- 
HHIO OCeBblX CHA B THApOTpaHC^OpMaTOpaX 
h pacneTy onTHMaAbHbix yrAOB HaKAOHa 
AonaTOK Ha pacneTHOM pe>KHMe, BbiCKa3a- 
h h  peKOMeHAanHH no BHÖopy AaBAeHHH 
noAnHTKH b  Kpyre HHpKyAHHHH rHA^o- 
TpaHcijiopMaTopoB. C  AOKAaAaMH no s t h m  
BonpocaM  BbiCTynHAH npeACTaBHTeAH 
H A M H  B . B . noropeAOB, 3 .  n .  B h ö o p h o b  
h  KaHA. TexH. HayK C. M . TpycoB .

JI. n. JIw ce H K O  h  K aH A. Te xH . H a yK
A. H. H a p Ö y T  a o a o h < h a h  o  np oBeAeiiH bix
H M H  H C C A e A O B a H H H X  n O  O n p e A C A e H H IO  X a 
p a K T e p H C T H K  Ä B y X T y p Ö H H H b lX  T H A p O T p a H C - 
(J io p M a T o p o B . n p o A e A a H H b ie  h m h  T e o p e T H - 
n e c K H e  p a c n e T H , n o A T B e p s c A e iiH b ie  c t c h a o -  
B blM H  H C n b IT 3 H H H M H  O n b lTH b lX  O Ö p a 3U O B , 
n o K a 3 a A H , h t o  A ß y x T y p Ö H H H b ie  n e T b ip e x - 
K O A e c H u e  r H A p o T p a H c i j jo p M a T o p b i  M o r y T  
o Ö e c n e n H T b  T a n n e  » e  x a p a K T e p n c T H K H , K a K  
h  T p e x K O A e c H b ie  c  Ä ß y x c T y n e H n a T o f l  K o p o ö - 
K o fl n e p e A a n  h (Jip H K U H O H a M H . n p n  s t o m  
c y m e c T B e H H o  y n p o m a e T c n  C H C Te M a  y n p a B -

AeHHH nepeÄann, b  c b h 3 h c  neM npeACTaB- 
AneTCH u,eAecooöpa3Hofl pa3paöoTKa Aßyx- 
TypÖHHHoro rHApoTpaHciJiopMaTopa Ha öa- 
3e KOMnAeKCHoro nyTeM AoöaBAeHHH oce-
BOH TypÖHHU H peAyKTOpa CBH3H.

y3KHM MeCTOM B KOHCTpyKUHH THApOÄH- 
HBMHneCKHX MauiHH HBAHIOTCH ynAOTHeHHH, 
o t  KOTopbix npn SKcnAyaTauHH nepeuan 
33BHCHT yienKa MacAa. O paöoTax, npoBO- 
ÄHMblX Ha MOCKOBCKOM aBT033B0Äe HM. 
JlnxaneBa b  ueAHX noBuineHHH HaACHCHO- 
CTH pe3HHOBbIX MBHHteTHblX ynAOTHeHHH, 
cAenaAH cooömeHHe KaHA- TexH. HayK 
IO. H. HepeAHHneiiKO, JI. C . IIlKypKO h 
JI. n. EBrpauiHHa. H m h  ö u a o  H3yneHo 
BAHHHne Ha ycaAKy MaHnceT ycAOBHfl pa- 
ö o t u  ynAOTHeHHH b  y3Ae, c b o h c t b  npHMe- 
HneMux MaceA h paAa Äpyrnx 4>aKTopoB. 
O t k 8 3 u  b  paöoTe H3-3a yTeneK MacAa ne- 
pe3 ynAOTHeHHH ö m a h  npaKTHnecKH ycTpa- 
HeHU npHMeHeHHeM npeAßapHTeAbHoro Tep- 
MOCTaTHpoBaHHH MaHHteT b ropHneM Mac- 
Ae.

BoAbuioe BHHMaHHe H a coßeiuaHHH ö u a o  
yACAeHo paöonHM xapaKTepHCTHKaM (jipHK- 
U H o h h u x  MaTepnaAOB MexaHHnecKofl nacTH 
rHAponepeAan. B u a  Aan HH3AH3 cooTBeT-
CTBHH KOHCTpyKUHH pHAa (JipHKUHOHHblX
My^iT aBTOMOÖHAbHblX nepeuan coßpeMeH- 
h u m  TpeöoBaHHHM c yneTOM cxeMu h  rana 
rHApoMexaHHnecKofl nepeÄann, bu ab Ae hu 
OCHOBHUe HanpaBAeHHH B pa3BHTHH KOH
CTpyKUHH (JipHKUHOHHux My<J)T. HccAeuoBa- 
HHe paöonnx npoueccoB b o  (J ip h k u h o h h h x  
MyijiTax 3aHHMaeT öoAbinoe MecTo b paöo
Tax, npoBOAHMUx Ha BeAopyccKOM aBT03a- 
Boue h M o c k o b c k o m  3 b t o 3 3 b o a c  hm. Jlnxa- 
neßa.

Tan, b AaöopaTopnn rHAponepeAan
M o c k o b c k o t o  aBT033B0Aa hm . JlnxaneBa 
pa3paöoTaH KOMnAexc cTeHAOBoro h ao- 
pO>KHOrO 0Ö0pyA0B3HHH, n03BOAHIOIUHfi 
onpeAeAHTb paöonne xapaKTepncTHKH 
4)pHKUHOHOB, o neM AOAOJKHA A. A. HaAb. 
Pe3yAbTaTu npoBeAeHHbix HCCÄeÄOBaHHH
no (JipHKUHOHaM npeACTaBHAH KaHA. TexH. 
Hayn B. n . TapacHK, B. H. KopeflBo h 
B. A. KouieAeB.

Ha M h h c k o m  aBT03aB0AC yAeAneTca 
öoAbinoe BHHMaHHe HccAeAOBaHHio TeMne- 
pa-TypHux pe>KHMOB b  napax TpeHHH <}>phk- 
UHOHHux MyijiT THAponepeAan aBTOMOÖHAe« 
öoAbuiofl rpy3onoAi>eMHocTH. A. A. Jlofi- 
k o  h  B. H . KpHBoycoBbiM ö u a  npeACTaB- 
AeH cnocoö H3MepeHHH TeMnepaTypu b 
3AeMeHT3X TpeHHH C HCn0Ab30B3HHeM HC- 
KyccTBeHHofi TepMonapu. Kan noKa3aAH 
SKcnepHMeHTu, npoBeAeHHue KaHA. TexH. 
HayK H. T. IUeHHKepoM, B. n. MeAeHueBH 
neM h  A. A. J I o h k o ,  TeMnepaTypu noßepx-
HOCTeß TpeHHH cfjpHKUHOHHblX M y^T  THApO- 
MexaHHnecKHX n epeA an  h o c h t  npKO Bupa- 
HieHHbiH KOAeöaTeAbHbifl xapaK T ep  h  a o a jk - 
h u  paccnHTUBaTbCH c yneTOM TeopnH  ynpy- 
ronA acT H nH oro KOHTaKTa T B epA u x Tea 
ü oA yn eH H u e  peineHHH ypaBHeHHfl TeMnepa- 
Typ b  n a p a x  TpeHHH b  öe3pa3M epH Ofl 4>op- 
Me no3BOAHK)T H cn0Ab30BaTb h x  ä a h  pac- 
neTa m h o t o a h c k o b u x  4 > p h k u h o h h u x  Myijn 
B cex  TH nopa3M epoB.

BoAbiuoe BHHMaHHe yaeAHeTCH bo 
npocy nAaBHoro BKAioneHHH (JipHKUHOHHbu 
MyijiT rHApoMexaHHnecKHx nepeAan aBTOMo 
öHAefi. B AOKAaAe KaHA- TexH. Hayi
B. ü .  TapacHKa ö u a  npeACTaBAeH aHaAH: 
pa3AHnHux ycTpoflcTB nAaBHoro BKAione 
h h h , npeuAOiKeHa MeTOAHKa Bbiöopa h oö 
AacTb npHMeHeHHH ycTpoflcTB nAaBHO« 
BKAioneHHH B 33BHCHM0CTH OT THna H 0C0 
ÖeHHOCTefi cxeMu KopoÖoK nepeAan. Buai 
npeACTaBAeHU TaKine pacneTHue (topMyAH
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o n H C H B a io iijH e  3 a K 0 H0 M e p H 0 CTH n p o u e c c a  
perynnpoBaHHH p a ö o u e r o  a a B n e H H H , h  k o h -  
CTpyKTHBHbie c x e M b i  n p u M e H J ie M b ix  y c T -  
poHCTB h  rp atjjH K H  n p o u e c c o B  p e r y n i i p o B a -
HHH.

Ha BTopoft ceKUHH oöcyjKaanHCb aoKna- 
Äbi o b a h h h h h  napaMeTpoB rnapoMexanH- 
m c k h x  nepeaaq Ha sKcnnyaTaunoHHbie
CB0 HCTB3 aBTOMOÖHAH.

n p u e M y i u e c T B a  r n a p o M e x a H H q e c K O H  n e -  

p e a a q n  n e p e a  a p y n i M H  r a n a M H  n e p e a a q ,  

y c T a H a B U H B a e M b ix  H a  a B T O M O Ö H A H  c  u e n b io  

3 B T O M a T H 3 a U H H  y n p a B A e H H H  T p a H C M H C C H - 

eft, O H e B H Ä H b i. O a H a K O  B o n p o c  n p u M e H e H H H  

to h  h jih  h h o h  r H A p o M e x a H H q e c K o ö  n e p e a a -  

HH H a  a B T O M O Ö H J ie  0 Ä H 0 3 H 3 H H 0  p e iU H T b C H  

He M O H te T , H e o ö x o A H M b i  b  u a H H O M  c n y q a e  

C p a B H H T e jIb H b ie  H C n U T a H H H  a B T O M O Ö H J lH  c 
p a 3H H M H  T H n a M H  r n a p o n e p e a a q .  0 6  H c n b i 

T a H H H  T p e x c T y n e H n a T O H  r n a p o n e p e a a u H ,  

p a 3p a Ö O T 3 H H O H  H H 3 T 0 T 0 B J ie H H 0 H HAMH  
c o B M e c T H o  c  TCKE n o  a B T O ö y c a M ,  c o o ö i u h -  
jih n p e a c T a B H T e j i n  s t h x  o p r a H H 3 a u H f l :  

K aH A . T e x H .  H a y K  H. 71. M a 3 a j i o B ,  K a H A -  

Te x H . H a y x  A. A. T o x a p e B ,  H. M. T ( 3 H A b iK , 

B. B. E a p a H O B  h  IO. H. E o H a a p e H K O B .  

C p a B H H T e a b H b ie  C T e H A O B b ie  h n a ö o p a T o p -  

H O -A O p O JK H b ie  H c n u T a H H H  Ä B y x -  H T p e x -  

C T y n e im a T b ix  r H a p o n e p e a a q  n o K a 3 a j i H ,  h t o  

S K O H O M H u e c K n e  x a p a K T e p n c T H K H  a B T O Ö y c a  

0K a 3 a jIH C b  n p a K T H H e C K H  O Ä H H a K O B b IM H , a 
H c n b iT a H H H  H a  a B T O Ö y c H u x  M a p u i p y T a x  b m - 
hbhjih  ö e c c n o p H o e  n p e n M y i u e c T B O  T p e x -  

C T y n e H q a T O f t  r H a p o M e x a H H u e c K o f l  n e p e a a -  

hh.
A H a jiorH 'inbie  H ccn eao B aiiH H  n p o B o a u - 

jiHCb TaKHce b  HAMH, r a e  H cn biTbiB ajicn  
a B T O öy c JIHA3-677 c p a 3H tiM H  n e p e a a T o q - 
HHMH HHCJI3MH B e a yiU e rO  M OCTa H C p a 3 - 
jiHHHbiMH anaM eTpaM H rH A poTpaH ctjjopM a- 
TO p O B , a T3KJKe BO JlbBOBCKOM  nO JIH TeX H H- 
qecxoM H H C TH TyTe , r a e  o n p e a e n H A H  b a h h -  
HHe H a TO njIH BH yiO  SKOHOMHHHOCTb r o p o a -

ck h x  a B T oöy coB  nepeaaTO U H oro q n cn a  b h c - 
uieft n e p e a a q n . O  pe3yjibTaTax npoB eaeH - 
HMX HCCJieÄOBaHHH H HCnHTaHHH COOÖIUHAH
B. B. AjieuiHH (HAMH) h K aH anaaTbi 
TexH. HayK B . B . reHÖOM, H . H . H hkhthh  
(JlbBOBCKHH nOAHTeXHHUeCKHH HHCTHTyT). 
H 3  B cex  3acjiym aH H bix cooöm eH H fl mojkho  
caeJiaTb BbiBoa, h to  nyTeM yBejiHqeiiHH h h - 
c jia  n e p e a a q , n p e jK a e  B cero  BBeaeHHH n o -  
B bim aioiueH  nepeaauH , m ojkho  cyiuecTBeH H o 
nOBHCHTb SKOHOMHHHOCTb TOpOACKOrO aBTO- 
ö y c a .

K acJjeapoii « A b t o m o ö h a h »  M o c k o b c k o t o  
aBTOMOÖHJIbHO-aOpOJKHOTO HHCTHTyTa COB- 
MeCTHO C JlbBOBCKHM nOAHTeXHHqeCKHM HH- 
CTHTyTOM npoBOÄHJiHCb p a ö o T b i  n o  o n p e a e -  
aeH H io  b ah h h h h  r n a p o T p a H c iJ jo p M a T o p a  Ha 
n p o u e c c  n y c x a  Ä B H ra T ejia  o t  B e a y m n x  K o 
a e c  aBTOMOÖHAH. BbIHBJieHO, HTO npH  HC- 
n oab 30B a H H H  k a p ö io p a T o p H o r o  a B H ra T en n  
h K O M naeK C H oro rn a p o T p a H c iJ io p M a T o p a  
c n a a  t h t h  T p e ö y e T c a  T a K a a  >ue, KaK n p n  
B b in y cu e  Ä B H ra T ea a  aBTOMOÖHnn c M e x a -  
HHneCKOH TpaHCMHCCHefl. CKOpOCTb ABHJKe- 
hhh aBTOMOÖHaa n p n  s to m  a o a jK H a  öb iT b  
b o  M H o ro  p a 3  Bbirne. A. Jl. C e p re e B U M , 
K aH a n aaT a M H  T exH . H ayK  A. H . H a p ö y T O M  
h H . H . H h k h th h h m  ö b ia n  n o n y q e H b i y p a B 
HeHHH a a a  rp a ijjo -a H a n H T H q e cK o r o  o n p e a e -  
aeH H a pe jK H M oß  p a ö o T b i  r n a p o T p a H c ii io p -  
M a r o p a ,  cooT B eT C T B yio iu H X  n y c K y  A B H ra- 
T e a a  o t  B e a y m u x  K o a e c .

H a  coBemaHHH aoa>KHoe BHHMaHHe ö b ia o  
yaeaeH O  onpeaeaeH H K) HanpaBaeHHH p a 3 - 
b h th h  y 3 a o ß  h arperaTOB raapoM exaH H qe- 
ck h x  n e p e a a q  b  c o o t b 6 t c t b h h  c B 03pocu iH - 
MH TpeÖOBaHHHMH K CTeneHH aBT0M3TH3a- 
UHH TpaHCMHCCHH, K nOBHHieHHIO H aaejK- 
h o c t h  n e p e a a q n . TaK , a a a  (Jjphkuhohhm x 
My(})T HeOÖXOÄHMO npOBOÄHTb paÖOTH, Ha- 
npaßaeH H ue Ha oöecn eqeH H e H eoöxoanM O - 
r o  3 a n a ca  MOMeHTa TpeHHH Ha B cex  pejKH-

M ax p a ö o T u  n e p e a a q n , Ha oöecneqeH H e m h - 
HHM aabHoro BpeMeHH pa3pbiBa noTOKa 
m o iu h o c t h ,  Ha CHHJKeHHe AHHaMHqeCKHX 
H arpy30K  h , KaK caeacTB H e, Ha yBeanqeHHe 
KOM^opTaöeabHOCTH aBTOMOÖHAH. T a K o e  
H anpaßaeH H e p a 3p a öo T a H o  Ha B e a o p y c -  
c k o m  aB T 03aB oa e, npeacT aB H an e r o  Ha c o -  
BeiuaHHH B. 51. K o p e ftß o  h  KaHa. TexH. Ha
yK B. ü .  TapacH K .

H eKO TopuM  B on p ocaM  TeopHH aBTOMa- 
TH qecK oro ynpaBAeHHH TpancM HccH eü aB- 
TOMoÖHaefl öb ia  nocB nm eH  AOKaaa 
H . H . J len eu iK o  H3 B e a o p y c c K o r o  n o a n - 
TexH H qecK oro HHCTHTyTa. Hm  pa3paÖ0TaH bi 
cxeM bi CHCTeM, o ö a a a a io m H x  rnÖKocTbio 
B biöop a  MOMeHTOB nepeKaioqeHHH, o ö e c n e -  
qHBaioiuHX H aH Ayqm ee H cnoab30BaH H e 
m o iu h o c t h  ÄBH raTean n p n  MaKCHMaabHofl 
TOnaHBHOH 3KOHOMHHHOCTH.

O  paÖ O T aX  B OÖaaCTH aBT0M 3TH3aUH H  
TpaHCMHCCHH aBTOMOÖHAH, npOBOÄHM blX Ha 
a B T 0 3 a B o a a x ,  c a e a a a H  co o ö iu e H H H  Ha co- 
BeiuaHH H  TaKJKe n p ea cT a B H T ea H  s t h x  3 a - 
BOAOB B . H . r io n O B  (EopbK O BCK H H  aBTO - 
3 a B o a ) ,  O . H . T u pyu K H H , A . A . P o M a H q e H - 
k o , B. C. E h ä io k o b  (y p a a b C K H fl a B T 0 3 a - 
b o ä ) ,  A . B. 3 o t o b  (B e a o p y c c K H H  aBTO- 
3 a ß o a ) .

H a coßeiuaHHH OTMeqeHbi aKTyaabHOCTb 
3acaymaHHbix aoK aaaoB  h  HeoöxoanMOCTb 
npOÄOAJKeHHH H pa3BHTHH HCCaeaOB3HHH, 
HanpaBaeHHbix Ha coBepmeHCTBOBaHne pa- 
öoq n x  npoueccoB , yayquieHHe MeToaÖB s k c -  
nepHMeHTaabHux paöoT , Ha pa3BHTne Teo- 
peTHqecKHX o c h o b  npoeKTHpoBaHHH. H eoö - 
x o ä h m o  TaKJKe yaeaHTb öoab m ee BHHMaHHe 
oöecneqeHHio haaeJKHOCTH rnaponepeaaq .

JXah yayq u ieH H H  KoopanHaunn paöoT, 
npOBOÄHMUX B OÖaaCTH aBT0M3TH3aUHH 
TpaHCMHCCHH aBTOMOÖHAH, coßeiuaHHe coq- 
a o . H eoöxoÄ H M b iM  n p o B e a e H n e  i u h p o k h x  
HayqHo-TexHHqecKHX coBeiuaHHii He peace 
o ä h o t o  pa3a b  Tpn roaa.

n .  f l .  j iy n A H E B

M OCK O BCK H H  a B T O M 0 6 H A bH O -flO p O W H blM  HHCTHTyT

y^K 65.012.63:535.34

X V I I  B C E C O I O S H b l R  C b E 3 f l  n o  C n E K T P O C K O H M H

D  H IO J IE  1971 r. b  MHHCKe co ctoh ac h  
XVII BcecoKJ3Hbiü cb e 3 A  n o  cn eK T po- 

CKOnHH, 0praHH30BaHHblft KoMHCCHefl n o  
cneKTpocKonHH AH CCCP, HHCTHTyTOM 
(j)H3HKH AH BCCP h B eaopyccK H M  r o c y -  
aapcTBe»HUM yHHBepcHTeTOM h m .
B. H. JleHHHa. O h  öb ia  H a u ö o a e e  n p e a cT a - 
BHTeabHHM H MHOTOqHCAeHHblM H3 BCeX 
npeam ecTByioutH X coBeiuaH H ii n o  cn eK T po- 
CKonuH. B p a ö o T e  C be3aa  npHHHMaao y q a - 
CTHe ö o a e e  1300 q eaoß eK . Ha HeM n p n cyT - 
CTBOBaaH npeacTaBH TeaH  CTpaH B oarapH H , 
BeHrpHH, TRP, n o a b u iH , lO rocaaB H H  h ä P-

PaÖOTaAH ceKUHH aT0MH0-3MHCCH0HH0Ö, 
aTOMHo-aöcopöuHOHHoft, a a 3 e p H o ö , M oae- 
KyaapHOH cneKTpocKonH H , cneKTpocKonH H  
TBepaoro T ea a , naa3M U  h  t .  a .

Bbiao npeacTaßaeHO o k o a o  1200 aoK aa- 
ÄOB. PaccMOTpHM aHuib HeKOTopwe Bonpo- 
cbi SMHCCHOHHoro cneKTpaabH oro aHaaH3a,

a TaKJKe nocaeaH H e ä o c t h j k 6 h h h  b  o ö a a -  
c t h  co3aaHHH HOBOH A aöop a T op H ofl a n n a - 
p a T y p u .

H o B u e  M e T o a u  s m h c c h o h h o -  
r o  c n e K i p a a b H o r o  h  a r o M H O -  
a Ö c o p ö u n o H H o r o  a H a A H 3 a .  B 
a o K a a a a x  a a H H o r o  p a 3 a e a a  rnnpO K o U p e a -  
C T aßaeH bi cn e K T p a a b H b ie  M e r o a b i  a m n m a  
C T a a e ii, qyryH O B , 4)ePP0cnjiaB0B> M e T a a - 
a y p r n q e c K H x  uiaaK O B , C B a p oq H b ix  ( jja io co B , 
M a c e a ,  H eiJiTenpoayK TO B  h  a p y r u x  M a T ep u - 
a a o B , H cn o A b 3 y e M b ix  b  w e T a a a y p r H H  h 
MaiUHHOCTpOeHHH (ß  TOM UHCAe H B aBTO- 
M o ö n a e c T p o e H H H ). B u e a n x  noB biuieH H H  
CKOPOCTH H TOHHOCTH aH aA H 3a BO MHOTHX 
M e T o a a x  H cn oa b 3 yeT C H  ^ O T o a a e K T p H q e cK a n  
p e rn cT p a u H H  cn e K T p a  (K B aH T O M eT pu , KBaH- 
T O B a K u ). n p e a cT a B A H e T  H H T epec c o o ö m e 
HHe B. <I>. K op oT K O B a  h  A. B. T h t o b c u  
« H e K O T o p n e  ocoÖeHHOCTH aHaam a  n e p e -

a e a b H o ro  qyryH a  c npHMeHeHHeM BaKyyM- 
HblX KBaHTOMeTpOB», B KOTOpOM H3AOJKeHbI 
pe3yabT aT H  nccaeaoB aH H H  n o  onraM H 3a- 
UHH ycaoB H ii a u a n m a  qyryH a  (qHCTOTa h 
oqHCTKa a p roH a , OTÖop n p o ö b i, rayÖHHa 
aH aaH 3npyeM oro c ä o h  M eT aaaa  h  a p . ) .

Phä a o K a a a o B  nocBH iueH  M H Kpocneicr- 
paabHUM (aoK aabH H M ) M eToaaM  a u a n m a  
C T aaeft, qyryHOB h a p y r n x  cnaaBOB (p a c -  
npeaeaeH H e aaeMeHTOB b  c a o h x  M eT aaaa, 
aHaaH3 t o h k h x  naeHOK, H3yqeHHe npouec
ca  ueMeHTauHH h t .  a . ) .

noapO Ö H O  OCBemeHU B on p ocb l, CBH3aH- 
HHe c H3yqeHHeM n p o u e cc o B  ucnapeHHH 
npoö, MexaHH3Ma B03ÖyjKaeHHH cneK T poß 
aaeMeHTOB, onTHMH3auHH ycaoBH Ü  aH aan- 
3 a c  u e a b io  noBbiuieHHH qyBCTBHTeabHOCTH 
11 t o h h o c t h  onpeaeneH H H .

M hoto aoKaaaoB no aTOMHO-aöcopÖUH- 
OHHHM H aTOMHO-(j)ayOpeCUeHTHbIM MeTO-
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aaM airajiH3a OTpaxaeT HaMerHBuiyiocH 3a 
nocjieÄHHe roa w  TeHaeHumo no pa3BHTHio 
h  ÄajibHeftmeMy pacuinpeHHio yKa3aHHoro 
nepcneKTHBHoro HanpaBaeHna b  aHajiHTH- 
qecKoft x h m h h . 3HaqHTejibHue ycn exn  b 
9T0H OÖJiaCTH ÄOCTHrHyTbl b  HanpaBaeHHH 
co3ÄaHHH h  coBepineHCTBOBaHHH ö o a e e  s(J>- 
(j)eKTHBHbIX aT0MH3aT0p0B, HCTOqHHKOB 
CBeTa, cneKTpaabHoft annapaT ypu h 
cpeacTB peracTpauHH u H3MepeHHH cHraa- 
aoB.

H C T O q H H K H  B 0 3 Ö y ) K Ä e H H 9
c n e K T p a .  H a p a a y  c  H3yqeHneM n aa ab - 
HeftniHM coßepnieHCTBOBaHHeM TpaaHUHOH- 
h u x  h ctoh h h kob  B03ÖyiKÄeHHH cneKTpa 
(naaMH, a y ra , n cx p a ) b aoK aaaax  o T p a- 
*eH U  HccaeÄOBaHHa n o  H3yqeHHio h npn- 
MeHeHHIO HOBblX H MOÄepHH3HpOBaHHHX 
HCToaHHKOB CBeTa. npeÄaojKeHbi «  H3yqe- 
hm caeayrom H e:

1 ) a y r a  n o c T o a H H o r o  h n e p e M e H H o ro  t o -  
Ka c  M arH H TH oft CTaÖ HH H3auH efi, n o B b i-  
n ia r o m e ft  q yB C T B H T eabH ocT b  h ToqHOCTb 
a H a a n 3 a  cn a a B O B  (H . B. B y a H O B  h  ä P -;
A . T . KoMapoBCKHft h Äp.; H. C. CTeHHii 
h  ä p - ) ;

2) saeKTpoÄyroBbie, BbicoKoqacTOTHbie h 
cßepxqacTOTHbie naa3MOTpoHbi, no3Boaaro- 
m ne aHaaH3HpoBaTb cnaaBbi b bh äc m oho- 
ÄHTHblX o6pa3UOB, nOpOUIKOB H paCTBOpOB 
C BbICOKOH qyBCTBHTeabHOCTbK) H TOHHO- 
CTbio (JI. T. BaqypnH a h a p .; ?K. ?KeeH- 
SaeB h äp -; B. H. My3rHH h ÄP-);

3) HMnyabCHO-ÄyroBoft reHepaTop ääh 
OÄHOBpeMeHHoro onpeaeaeHHa p n a a  sae- 
MeHTOB b CTaaax pa3anqHbix M apox
(H . K. PyaHeBCKHft n a p .) ;

4 ) BMCOKoqacTOTHbift reHepaTop koh ä ch - 
cnpoBaHHOH HCKpu a a a  a n a u im a  (Hanpn- 
Mep, a a a  onpeaeaeHHa y ra ep oa a  b  CTaaax) 
cnaaBOB (M . 3 .  BpnuKe h a p .; A . C. HeMb- 
aHqyK n a p . ) ;

5 ) O K r  (aa3epbi) a a a  a n a a m a  ( b  t o m  
qn ca e  h aoK aabH oro) eraaeft, qyryHOB h 
a p y rn x  cnaaBOB (IO . M . B ypaßaeß  h ap .;
B . T. B o p o H O B ; B. B. I la H T e a e e B  h  ap .; 
P . JI. rieB3Hep h  a p .) ;

6) cepn a reHepaTopoB H B C -21, H B C -22, 
H M C -23 , H B C -24 , H B C -2 5  h H B C -2 6  co  
UlTaTHBaMH IIIT -20-24, MOaepHH3HpOBaH- 
Hbix Ha ocHOBe reHepaTopoB X ir-2 , H T -3  h 
r s y - l ,  a TaK>Ke mnpoKoaHana30HHbift re- 
H eparop Y r 3 - 4  c saeKTpoHHHM ynpaßae- 
HHeM, HMeroninft naTb o ch o b h h x  h ck p ob h x  
h ayroB bix pe*HMOB (B . T. B o p o h o b ) .

C n e K T p a a b H a a  a n n a p a T y p a ,  
B c n o M o r a x e a b H o e  o ö o p y a o B a -  
h  h  e h  m a t  e p  h  a a  bi. B o a b in o e  b h h -  
MaHne y a e a a a o c b  B onpocaM  co3aaH H a h 
KOHCTpyHpOBaHHa HOBOH H M0ÄCpHH3aü,HH 
cym ecT B y ionteft cneK TpaabH oft a n n a p a T y - 
pbi b  HanpaBaeHHH noBbimeHHH qyBCTBH- 
TeabHOCTH, t o h h o c t h  h  CKopocTH a a a n m a  
h  aBTOMaTH3au,HH h  MexaHH3au,HH aH aan- 
THqecKHX n p o u e cco B . K H a n ö o a e e  HHTepec- 
HbiM pa3paöoT K aM  o t h o c h t c h :

1) (JioTosaeKTpH qecKaa ycTaHOBKa 
H O C -3 6 , co3aaH H aa Ha 6 a 3 e  KBaHTOMeipa 
J3.OC-10M h  OTanqaiorHaflCH o t  H ero ö o a b -  
nieft a n cn ep cH eft, uinpoKHM B biöopoM  p e- 
jk h m o b  B 03Ö y*aeH H a cn e x x p a , HaaHqneM b 
inTaTHBe npH cnocoßaeH H ft a a a  a n a n m a  
M eTaaaoB , nopouiKOB h pacTBOpOB, uncj)- 
pOBblM OTCqeTOM pe3yabTaTOB H3MepeHHft
(3 . M . BeabqHKOB h a p . ) ;

2 ) ynpomeHHaa (JjoTOsaeKTpHqecKaa yc- 
TanoBKa M4>C-4 a a a  aHaaH3a uBerabix 
cnaaBOB, cocT oau iaa  H3 12-KaHaabHoro 
cneKTpoMerpa c  BorayToft auiJipaKUHOH- 
n o ft  peuieTKoft 1800 u i t p / m m , saeKTpoHHo- 
perHCTpnpyiomero ycTpoftcTBa h  reHepaTo- 
pa rana «A p r y c »  ( E .  ü . TopoaeuKaH h 
ä p -) ;

3 ) B axyyM H aa (jjoTosaeKTpnqecKaa yera - 
n oB K a  a a a  onpeaeaeHHa cepbi, 
cpocipopa, yra ep oa a  h  ap y rn x  saeMeHTOB 
(B. M. BopoöeftqHK h  a p .) ;

4) BaKyyMHbift KBaHTOMeTp aaa  on p ea e 
aeH H a r a 3 0 B , MeTaaanaoB, aernpyioiuHx 
saeMeHTOB h  npnMeceft b  era a a x  h cnaa- 
Bax b BaKyyMHoft yabTpa^moaeTOBoft o ö - 
aacTH cneKTpa 70— 240 h m  (T . n .  C xap- 
ueB h  a p . ) ;

5 ) KOMÖHHHpOBaHHblft OnTIIKO-peiiTreHO- 
cneKTpaabHbift aHaaH3aTop cnaaBOB Ha 
MeaHoft ocHOBe c  3anHCbio pe3yabTaTOB Ha 
TeaeTaftnHoft aeHTe, no3BoaaiomHft on p ea e 
aHTb Meab h  saeMenTbi c  b h c o k h m  co a ep - 
acaHHeM (peHTreHOBCKnft aHaaH3aTop 
P C A ) h  npHMecH (onTHKo-cneKTpaabHuft 
a H a a H 3 a T o p  O C A ) b  a a T y H a x  (E .  ü . r p a 3 -  
h o b  h  a p . ) ;

6) ycTaHOBKa M CJI-1 a a a  MHKpocneKT- 
paabH oro aHaaH3a MeTaaaoB h  cnaaBOB, 
cocT oam aa H3 reH eparopa aoKaabHoft h c k -  
pH 3 r J I H , MHKpocKona aoM O -B H H H T - 
M A IU  c  KaMepoft a a a  KOHTpoaHpyeMoft 
aTMocipepbi ii ycTpoftcTBa aa a  noaroTOBKH 
saeKTpoaoB (B . f .  B o p o h o b ) ;

7 )  p e r H C T p n p y io m a a  n p n cT a B K a  4>3n-2 
k  c n e K T p o r p a ip a M  J ] ,O C -8  h  JI<1>C-13 a a a  
n o c a e a o B a T e a b H o f t  p e rn cT p a u H H  H an  a a a  
n poB eaeH H H  K oa H q ecT B eH H oro  a a a jim a  
ca o iK H b ix  cn a a B O B  ( E .  ü .  r o p o a e u K a a ) ;

8) C T H a ocK on  « C n e K T p » ,  n o3 B oa a iom H H  
a n a a H 3 H p o B a T b  o 6 p a 3 u ,b i  M a a o ft  M a ccb i h 
o n p e a e a H T b  b  C T a a a x  h  o n a a ß a x  0 ,1 %  y r 
a e p o a a  h  0 ,0 2 — 0 ,0 3 %  c e p b i  h  ip o c ip o p a  
(T. 51. J lH inaH C K H ft);

9) M H oroK aH aabH bift  aT O M H O -a6cop6u,H - 
OHHblft H SMHCCHOHHblft CnCK TpO M eTp C A -5  
« F la a M H »  a a a  o n p e a e a e H H a  ceM H  saeM eH - 
4 o b ,  c o c T o a n iH ft  H3 n o a n x p o M a T o p a ,  aTO- 
M H 3 3 T op a  (n a a M H , K a M e p H u il s a e K T p o a , 
rpatpH T O B aa  K iO B eT a) h  n p n eM o-p erH C T - 
p H p y ro m e ft  CHCTeMbl ( B .  A .  H o B o c e a o B  h 
ä p - ) ;

1 0 ) aBTOMaTH qecKHH  aT O M H O -aöcop ö iiH - 
ouH bift a H a a H 3 a T o p  a a a  o n p e a e a e H H a  c o -  
aepacaH H H  M e T a a a o B  b  p a c T B o p a x  h  ik h ä - 
K oft (j)a 3 e  n y a b n w  (J I .  A .  BacK H H  h  a p . ) ;

11) aBTOMaTHqeCKHÖ aTOMHO-aÖCOpÖIIH- 
OHHbift aHaaH3aTop «3 o a o T O -l»  a a a  k o h t -  
p oa a  coaepacaHHa 3oaoTa b  TexHoaornqe- 
c k h x  pacTBopax ( A .  n .  B a cn a b eß a );

12) CTaHOK Y B C - 3  a a a  33T oqK H  M e ia a - 
anqecKHx h  yroabHbix saeKTpoaoB ( B .  T. 
B o p o h o b )  ;

13) n p n ö o p  c  T e p M o p e r y a a r o p o M  «O o- 
t o h »  a a a  noaHoft o ö p a ö o r K H  cn eK T p a a b - 
H bix (j)O T O M aT epH aaoB  ( B .  T. B o p o h o b ) ;

14) (JiO TonaeH K a y<l>-P a a a  perncT p aiiH H  
B a K y y M H o ro  y a b T p a ())H o a e T O B o r o  h  yabT - 
p a M a r K o r o  peH T reH O B C K oro H 3ayqeH H a h 
B b icoK oqyB C T B H T eabH bie  (JioTOM aTepH aabi 
y O I I I - n a H o p T O  c  in n p o K o ft  o ö a a c T b io  
qyBüTBHTeabHOCTH 2 3 0 — 7 0 0  h m  ( B .  M . 
y ß a p o B a  h  a p - ) -

I l p H M e H e H H e  c t h t h c t h k h  k 
a H a a a s y  B e m e c T B a .  J I o K a a a b i  yx a - 
3 a H H o ro  p a 3 a e a a  n o c B a m e H U  BonpocaM 
npHMeHeHHH MeTOÄOB M3TeMaTHqeCK0H 
CT3THCTHKH b  a H a a H 3 e  —  a a a  B b iqn cae- 
H iia  o i h h ö o k  a a a j im a ,  oueH K H  qyBCTBii- 
T ea bH ocT H  a H a a H 3 a , STaaoHHpoBaH HH, 
S K C T p eM a a b H oro  n a a H n p o B a H H a  sK cnepH - 
MeHTOB n p n  B b iö o p e  o n rH M a a b H b ix  y c a o -  
b h ü  aH aaH 3a  h  t .  a -

O u eH H B a a  h t o t h  cT >e3aa b  u e a o M , cae- 
a y e T  OTMeTHTb b h c o k h ü  y p o s e H b  H ccae- 
a oßa H H H , M eT oa n q ecK H X  h  a n n a p a T y p H b ix  
p a 3 p a ö o T O K , a T a n a ce  x o p o m y i o  o p r a H M a - 
UHio p a ö o T b i  CT>e3aa.

B. A. KOPHEEB, H. M. EPMHA

YflK 621.74:65.011.56

H O B O C T H  T E X H O J I O r M M  M A l l i M H O C T P O E H M f l  3 A  P Y 5 E > K O M

M auiHHa aaa H3roTOB.neHHa oöoaoqKOBbix 
(popM h  C T e p iK H e ii

<E>npMa Hottinger (Redford) npO H 3BO - 
H h t  M am HH bi a a a  H 3roTO BaeH HH  oöoaoqKO- 
Bbix (|)opM h cT ep iK H eft n o  a a b 4 > a -n p o u e c -  
c y .  C T ep iK H eB b ie  auiHKH HMeiOT p a 3 M e p b i 
685— 584 mm, Bec h x —  ao 37 Ke. L im a
paÖOTU MaiUHHU nOaHOCTblO aBTOM aTH3H- 
poBaH, BKaroqaa HanoaHeHHe öyHKepoB o ö -  
anuoBoqHoft h HanoaHHTeabHoft CMecbio. B 
p e3yabiaT e H aaayßa oöanuoBoqH oft cMecn 
oöp aayeT ca  oöoaoqK a ToauiHHoft 1,58—  
3 ,1 7  mm. 3aT eM  a a a  yaaaeHHa c  oöoaoqKH

anniHeft cMecn ciepiKHeBoft h iu h k  Bpa- 
m aeTca. Ilo B03BpaiueHHH auiHKa b  nepBO- 
HaqaabHoe noaomeHHe oöoaoqK a noK pu- 
Baexca caoeM  HanoaHHTeabHoft CMecn. 
C M e c b  c o c t o h t  H3 Heae^HUHTHbix rpyöbix  
MaTepnaaoB, b  k o t o p h x  b  KaqecTBe c b h - 
3yiom ero MaTepnaaa ncnoab3yeTca cnaHKaT 
HaTpna häh .CMoabi, ynoTpeöaaeM bie npn 
p aöoT e no n p ou eccy  «Hof-box». I lo a  aeft- 
CTBneM Tenaa CTepaiHeBoro auiHKa Hanoa- 
iiHTeabHaa CMecb öbicTpo 3aTsepaeBaeT. 
IlpoaoaiKHTeabHOCTb unKaa 40—80 ceK  —  
b  33BHCHM0CTH o t  pa3Mepa CTepjKHeft. TeM
nepaTypa MoaeabHoft o ch 3 ctk h  cocTaBaaex

180— 200°C, a s t o  n o3 B oaa eT  npnMeHHTb 
aaioMHHHft a a a  H3roTOBaeHHa M oaeaeft h 
crepiK H eBbix h iu h k o b .

«Foundry Trade Journal», ceHTflöpb 
1 9 71 , t . 131 , JVo 2 8 5 6 , CTp. 31 7 .

JlHTbe b  c n a o u i H b i e  (jiopMbi

TaKoft cn o c o ö  aHTba n o r a 3 0 (f)HiiHpye- 
MblM MOaeaHM —  CpBBHHTeabHO HOBUH 
c n o coö . r i p n  s t o m  c n o c o ö e  ncnoab3yioTC9 
neHonaacTOBbie MoaeaH, KOTOpbie ociaioT- 
ca  b  (jiopMe b o  BpeMa 3aaHBKH. PacnaaB- 
aeHHuft MeTaaa öu cT p o  3aMemaeT neHy,
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noaTOMy (J)opMa bo BpeMH Bcero np ou ecca  
3ajiHBKH ocTaeTCH cn a o u ra o ft . n o c a e  n a - 
TeHT0B3HHH B 19 5 8  r. c n o c o ö  JIHTbH B nOJI- 
HUe (jlOpMbl CTajI HCn0JIb30BaTbCH B p n a e  
cTpaH: CLUA, K aH aae, BeaHKoöpnTaHHH, 
O P r H HnOHHH. MOÄeJIH H3rOTOBAHIOTCH
H3 n o jin cT n p o J ia  ( p  =  18  K r/ M 3) ,  O T J im a io -  
m e ro ca  B b icoK ofl n p o q H o c T b io  n  a a i o m e r o  
i ie ö o a b iu o e  kojihm cctbo ra3H i})H L ;iipyK )m H X 
BemecTB. P a c x o a u  n a  a a i m u e  M o a e a n  c o -  
cthbhah 2 0 — 4 0 %  p a c x o Ä O B  H a Ä epeB H H - 
Hhie Moaean.
«M TZ», aß rycT  1 9 7 1 ,  t .  3 2 ,  N s 8 , 
cTp. 2 9 5 .

H o b u ü  H yryHOJiHTeHHbiii 3 a ß o a  
(jlHpMbl B o jlb B O

B IÜBeuHH nymeH b  aeficTBHe qy ry n o - 
JIHTeHHblH 33B0Ä (})HpMbI BOJIbBO. flpOH3-
BOÄHTejibHOCTb 3aBoaa 25 000— 30 000 r
JIHTbH B rOÄ ÄJIH aBTOMOÖHHeCTpoeHHH. 
KanHTaHOBÄOJKeHHH COCTaBHJIH 60 MÄH. 
UIBeÄCKHX KpOH. 3aBOÄ H3rOTOBÄHeT aBTO- 
MOÖHÄbHbie ÄCT3ÄH H3 qyryHa C nÄaCTHH- 
BaTbiM h mapOBHÄHHM rpa^HTOM. yqacTOK 
ÄHTbH BKÄIOqaeT B CeÖH HHÄyKHHOHHyiO 
neqb, (}>opMOBoqHyio ycTaHOBKy h ycTaHOB- 
xy ääh nocaeayiom eft oöpaöoTKH. HHayK- 
UHOHHyio nenb noeraBAHeT cjmpMa ASEA, 
aBTOMaraqecKyio ÄByxno3Hu,HOHHyio ({jop- 
MOßoqHyio ycTaHOBKy —  (fmpMbi BaHKeab 
h Baraep K o. H a 3 aBOÄe npeÄycMOTpeHbi 
pacnpeÄeÄHTeÄbHbie h KOHTpoabHue ycTa- 
hobkh ääh (jjopMOBoqHoö MauiHHbi, p a ö o - 
Taioiueft no npHHunny BbicoKoro ÄaBÄeHHH. 
«Giesserei», OKTHÖpb 1 9 7 1 ,  t .  5 8 ,  N e 2 0 , 
CTp. GK872.

r o p n q a f l  u iT a M n oB K a  o t ä h b o k  
h3 c e p o r o  qyryH a

B r. M aHqecTep (A h tä h h ) cocroH aacb  
12- h  Me>KÄynapoÄHaH KOHi^epeHUHH no 
KOHCTpynpoBaHHio MeTaÄÄOo6 p a 6 aTbiBaio- 
mero oöopyaoßaHHH, Ha KOTopoft oöcy jK - 
äsach B onpoc o ropnqeft unaMnoBKe o t ä h 
bok H3 cep oro  qyryH a h  0 6  H3roTOBÄeHHH 
3aroTOBOK noÄ uiTaMnoBKy MeToaoM rpaBH- 
TaunoHHoro ÄHTbH. n ocaea y io iu aH  n ocae  
ÄIITbH UITHMnOBKa BbinOÄHHÄaCb Ha BblCO- 
KOCKOpOCTHblX M0Ä0T3X MapKH P etro—  
Forge. B u a h  OTMeqeHbi an a o c h o b h h x  Me- 
TOÄa H3roTOBÄeHHH 3aroTOBOK. n p n  nepBOM 
MeTOÄe ÄHTue 3ar0T0BKH h 3 fo tob ä h io tch  
napTHHMH, a 3aieM  HarpeBaioTCH ä o  tcm - 
nepaiypbi uiTaMnoBKH. flpH  btop om  M ero- 
ae KaKÄaH o tä h t3 h  3aroTOBKa yaaaHeTCH 
H3 npecc-cJiopMbi HenocpeÄCTBeHHO b neqb 
ääh noÄHHTHH ee TeM nepaTypu ä o  Heoö- 
xoähmoh ää h  ropaqeft UiTaMnoBKH. B u a h  
cpaBHeHH pa3M epu h npoqHOCTHue c b o h c t - 
Ba 3aroTOBOK, noayqaeM ux ÄßyMH cn o c o - 
6aMH. B u ä o  OTMeqeHO, h to  o tä h b k h  H3 ce 
poro qyryHa ycneniH o HiTaMnyiOTCH b 3a-  
KpbiTbix uiTaMnax. UliaM noBKa yÄyqmaeT 
npoqHOCTb na paapbiB o tä h b ok , a noKOBKH, 
KOTopue HiTaMnyiOTCH cpa 3y  JKe nocae 
ÄHTbH, npoqHee, qeM Te, KOTopue oxaajK aa- 
iotch c  nocaeayiom HM  HarpeBOM ä o  koboh - 
hoh TeMnepaTypu.
«M achinery and p rod u ction  e n g in eerin g » , 
ceHTHÖpb 1 9 7 1 ,  t .  1 1 9 , N ° 3 0 7 4 ,  
CTp. 5 6 1 .

F lpeccu ääh  ropnqeft uiTaMnoBKH

rip eccu  H otm a ster  npeÄCTaBÄHioT coöo ft  
MHOron03HHHOHHbie aBTOMaTbi C aBTOMaTH- 
qecKoft nepeaaqeft aeTaaeft c  oähoA  no3H- 
Uhh Ha Ä pyryio ää h  UiTaMnoBKH raex  h 
apyrnx aeTaaeft npn HcnoÄb30B3HHH npyT- 
KOBoro MaTepnana b KaqecTBe 3aroTOBOK.

H a h o b u x  aBTOMaTax (JmpMu P e ltzer  and 
E hlers BHeuiHHft AnaMeTp aeTaaeft MOJKeT 
ÄOCTHraTb 109 m m  c  BHyTpeHHHM pacToq- 
HUM OTBepCTHeM ÄO 60 M M ,  BUCOTOft AO 
60 m m .  Co3ÄaHo nHTb Moaeaeft t b k h x  aB-
T O M a T O B  ä ä h  H3 T O T O B A e H H H  H ie C T H r p a H H b lX

raex anaMeTpoM 12,7 —  70 m m .  npoH3BO- 
ÄHTeÄbHOCTb UiTaMnoBKH ÄOXOAHT ÄO 200 
ÄeTaÄeft b  MHiiyTy npn H3roTOBAeHHH raeK 
anaMeTpoM 10 m m .  CTaÄbHbie npyTKH, Ha- 
rpeTue ä o  1204°C, noaaioTCH k  ycTaHOBKe 
ÄßyMH napaMH noaaiouiHX p o ä h k o b .  nepea  
HiTaMnoBKofi 3aroTOBKH peacyTCH Ha Heoö- 
xoAHMyio ÄÄHHy, noaaioTCH CH a qa aa Ha 
no3HiiHio npeaBapHTeabHoft, a 3aTeM o k o h -  
qaTeabHofi uiTaMnoBKH. ToTOBue aeTaan 
He HMeioT 3ayceHu,eB h  apyrnx noßepxHOCT- 
h u x  aeijieKTOB.
«A m erica n  m ach in ist» , a ß r y c T  1 9 7 1 , 
t . 1 1 5 , Na 1 7 , C Tp. 6 4 .

X o Ä O A H o e  BU AäBÄH BäH H e H a 3 a B o a a x  
( jm p M U  4>OÄbKCBareH

B o p r  ( J in p M a  O o Ä b K C B a r e H  n e p e m a a  

H a  H3 r o T O B Ä e H H e  x o ä o ä h h m  B b i a a B Ä H B a H H -  
e M  ö o a e e  q e M  200 p a 3 A n q H b i x  a e T a a e f t  
Ä Ä H H O H  13— 130 M M  H  B e C O M  O T  H e C K O A b -  

k h x  r p a M M  a o  1,2 k z  ( c n y c K H u e  n p o Ö K H ,  

a e p i K a T e a H  n p y j K H H b i ,  n p o K a a a o q H u e  K o a b -  

u a ,  B T y a K H ,  K p e n e j K H b i e  a e T a a n ,  r a f t K H  n o a  
C B a p x y  ä ä h  n p H C o e a n H e H H H  p a 3 Ä H q H b i x  a e -  

T a a e f t  k  p a M e  h  n p . ) .  T a f t a n  n o a  C B a p K y  
H 3 T O T O B A H IO T C H  H a  Ä B y x  q e T u p e x n o 3 H U H O H -
h u x  a B T O M a T a x  « B o l t m a s t e r »  ( j m p M U  

P e l t z e r  a n d  E h l e r s  ( o ä h h  n p e c c  —  90 a e -  

T a a e f t  b  M H H y T y ) .  C p o K  c a y j K ö u  M a T p n u u  

n p e ß u m a e T  1 m ä h .  a e T a a e f t ,  a  n y a H C O H a  —  

80 000 a e T a a e f t .  3 a r o T O B K H  m e c T e p H H  n o -  
a y o c n  m e c T H  p a 3 M e p o B  ( H a H Ö o a b m a n  H3  

K O T o p u x  H M e e T  n i H p H H y  127 m m ,  a n a M e T p  
76 M M  H B e c  1,2 K Z )  B b ln O Ä H H IO T C H  H a  M H O - 

r o n o 3 H U ,H O H H O M  a B T O M a T e  ä ä h  x o a o ä h o ü  

B b i c a a K H  « B o l t m a s t e r  G B -6» y c n a n e M  
1400 T . 3 t H  m T a M n O B K H  H 3 rO T O B Ä H IO T C H  

ö e 3  n p o M e a c y T O H H o r o  O T J K H r a . O n p M a  o t -  
M e q a e T ,  h t o  o q e H b  n o a e 3 H O  h  s k o h o m h a h o  

n O Ä b 3 0 B a T b C H  3 a r 0 T 0 B K 3 M H , H M e iO lU H M H  

K p y r a o e  c e q e H n e  ( n p o B o a o K o f t )  c  o n p e a e -  
a e H H b lM H  X H M H q e C K H M H  H 4 >H3 H q e C K H M H  

x a p a K T e p n c T H K a M H .  O n p M a  p e n i a e r  T a K H ie  

a p y r y i o  n p o ö a e M y  n o  p e K O H C T p y K i iH H  k o h -  

( J i n r y p a i i H H  a e T a a e f t  c n e n n a a b H o  ä ä h  x o -  
ä o ä h o ü .  k o b k h .  C p e a H H H  c T O H M O C T b  a e T a -  

a e f i ,  n p O H 3 B O Ä H M b IX  4 >H P M ° H  X O Ä O Ä H b lM  
B b i a a B a H B a H H e M ,  c o c T a B a n e T  M e H e e  50%  o t  

c t o h m o c t h  T e x  » e e  a e T a a e f t ,  B u n o a H H e M u x  
M e x a H O o ö p a ö o T K o f t .
«M eta lw ork in g  e con om ics » , ceH TH Ö pn 
1 9 7 1 , t . 2 7 ,  N ? 9 , CTp. 4 6 — 4 8 .

H o B u e  c n o c o ö u  cneKaHHH n op ou iK O B

B CLUA (Jm pM ofi S i n t e r a l  C o r p .  p a 3 p a -  
ö o T a H a  HOBan T e x H o a o rn H  cneKaHH H  n o -  
POIHKOB, K O TO pan MOJKeT ÖbiTb H CnO Äb30- 
B a iia  c  öoa b m H M H  n peH M ym ecT B a M H  n p n  
H 3roTOBaeHHH  a e T a a e ft  H3 aerK H X , n p o q H u x  
H K 0pp03H 0H H 0-yC T 0ftqH B H X  n op ou iK O B . B 
c a y q a e  npnM eH eH HH  3 t o ü  T e x H o a o rn H  BM e- 
t o  o ö u q H O  y n o T p e ö a n e M o f t  aT M O ciJ iepu  b o -  
a o p o a a  h ä h  a 3 0 T a  ä ä h  cneK aH H H  n o a b 3 y -  
IOTCH B 03ayX O M . KOM naHHH 3aH BÄHeT, qTO 
T e n e p b  a e T a a n ,  H 3roT O B aeH H u e H3 aaiO M H - 
HHeBblX n o p o u iK O B , Ö y a y T  KOH KypH pO B3Tb 
n o  n eH e  h  K a q e cT B y  c  aeT aaH M H  H3 n o p o m -  
k o b  > K eae3a  h  M e a n , K O T o p u e  b  n a cT O H in ee  
BpeMH n p e o ö a a a a i o T  Ha M em a y H a p oa H O M  
p u H K e . 4> n pM a S a n d u i k  S t e e l  C o. —  o ö u q -  
Hblft H3TOTOBHTeab K apÖ H Ä O -B O ab^jpaM O B blX  
n o p o m K O B  —  n e p e x o A H T  Ha H O B yio TexH O - 
a o r n i o  n p o n 3 B o a c T B a  K a p Ö H a a -B o a b ^ ip a M a

oqeHb öoabinoft naomocTH. Kapöna npo- 
H3BOÄHTCH TOpHqHM H30CTaTHqeCKHM CJKa- 
THeM H HMeeT naOTHOCTb 3HaqHTeabHO BU- 
me Toft, KOTopan noayqaeTCH npn o ö u h h o  
ynoTpeöaneMOM x o ä o ä h o m  ynaoTHeHHH. B  
HOBOÜ TeXHOÄOrHH HCnOÄb3yiOTCH BUCOKOe 
a a ß a e H H e , aT M ociJ iep a  a p r o H a  h  T e M n e p a -  
Typa o k o ä o  1427°C. npecc ä ä h  H30CTaTH- 
qecKoro npeccoßaHHH cKOHCTpynpoßaH <J>Hp- 
Moft Sanduik ASEA.
«American machinist», ceH T H Ö pb 1971 , 
t .  115, Ns 18, CTp. 4 1 .

H o b u h  nopouiK O B uft M aT epiiaa

O n p M a  P o w d e r  m e t a l l u r g y  Div p a 3 p a -  
ö o T a a a  h o b h ö  a e r n p o ß a H H u ft  M a p ra m te M  
C T aabH oft n o p o m o K  MapKH  15F2 ä ä h  n p e a -  
B a p n T e a b H o r o  n p e cco ß a H H H  h  r o p n q e f t  
uiTaM noB K H  a e T a a e ft .  O c o ö e H H o c T b io  s t o t o  
n o p o m K a  h b ä h c t c h  e r o  B b ico K a n  n p e c c y e -  
MOCTb, OÄHOpOÄHOCTb H, K pO M e 3 T 0F 0 , OH 
ij)aK TH qecKH  He H3MeHneTCH b  p a 3 M e p a x  
n p n  cneK aH H H . H cca e a o B a H H H  n p y T K a  a n a -  
M eT poM  25 mm  H3 n o p o m K a  M apK H  15F2 
naoT H O C T bio 7 z/ cm 3, K O T op u ft  c n e K a a c H  b  
aTM Occ}>epe Ä H C coiiH H p oB a H H oro  aM M HaKa b 
T eqeH H e 20 m u h  n p n  T e M n e p a r y p e  1100°C, 
e in e  p a 3  H a r p e B a a c n  h  3 a K a a H B a a cH  b  
M a c a e ,  n o K a 3 a a H , h t o  b p e 3 y a b T a T e  T aK oft 
o ö p a ö o T K H  M O » e T  ö b iT b  n o A y q e H a  n o ß e p x -  
H ocTH aH  T B e p a o c T b  a o  HRC  50 H a r a y ö n -  
He 0,13 mm, a ecA H  He H cn o a b 3 0 B a T b  a e r n -  
p y r o m n e  aaeM eH T U , t o  m o jk h o  n o a y q H T b  
T B e p a o c T b  n op H A K a  HRC 36.
«American machinist», aßrycT 1971 , 
t .  115 , Ns 17, CTp. 6 6 .

TepMHqecKHÜ c n o c o ß  chhthh  3 ay cen u eB  
c  t o h h h x  aeT a aeft

B  CLUA ( jm p M oft  S u r f t r a n  Company, 
p a 3 p a ö o T a H  h o b u ü  M e T o a  c h h t h h  3 a y c e H -  
u e B  c T o q H u x  a e T a a e f t  b  B u co K O T e M n e p a -  
TypHOM naaM eH H  3 a  2— 3 a e c H T U x  ä o ä h  
ceK yH Ä bi. B b ic o K a n  T e M n e p a T y p a  n o a y q a e T 
CH b  T ep M H qecK oft KaMepe, b K O T o p y io  n o -  
M em aioT C H  a e T a a n  ä ä h  o ö p a ö o T K H  npn c r o -  
paHHH BOAOpOAHO-KHCAOpOÄHOft CMeCH. T a -  
30B 3H  C M ecb n oA aeT C H  b  K a M e p y  noa a a B -  
aeH H eM  h  c r o p a e T  o t  B cn u u iK H  n oaoÖ H O  
n p o a e c c y  b  Ä ß H ra T e a e  B H yT peH H ero c r o p a -  
h h h . B c a e a cT B H e  n o a a q H  r a 3 a  noa a a ß a e -  
H neM o öecn eq H B a eT C H  B b ico K a n  T e M n e p a T y 
p a  b  KaMepe (3370°C) h  n aaM H  n poH H K aeT  
b  OTBepCTHH, a a jK e  r a y x n e .  TaKH M  o ö p a -  
30M  3 a y c e H u u  n oaH O C T b io  yaaaH iO T CH  c H a- 
p y jK H oft h  BH yTpeHH eft n oß ep xH O C T eft a e T a -  
AH. 3 t 0 T  c n o c o ö  npHMeHHeTCH ÄAH O Ö p a - 
ÖOTKH a e T a a e ft  H3 JK eae3H C T u x cn a a B O B , H3 
CTaaH , HHHKOBUX, aaiOMHHHeBblX H M eaH blX  
cn a a B O B , a  TaKJKe ä a h  a e T a a e ft  H3 n a a cT H - 
qecK H X  M a cc .

O ä h h m  H3 n p e H M y m e cT B  s t o t o  M e r o a a  
HBÄHeTCH o ö p a ö o T K a  o c T p u x  K poM OK  a e T a -  
a e ft  n a  BH yTpeH H eft h  n a p y jK H o ft  n o B e p x -  
h o c t h x ,  h t o  ö u a o  HeB03M OJKHo n p n  p y q -  
H oft o ö p a ö o T K e .  P a a n y c u  C K pyraeH H ft a o a -  
* h u  ö b iT b  H e M eH ee 0,005 mm  h  He ö o a e e
1,5 mm. B  n p o u e c c e  c h h t h h  3 a y c e H u e B  c 
a e T a a e ft  H3 i fe p p o c n a a B O B  T e M n e p a T y p a  
B cn u u iK H  b  K a M ep e  H e a o a jK H a  n p e ß u m a T b  
ö o a e e  104°C, TaK  KaK b  s t o m  c a y q a e  n p o -  
h c x o ä h t  T e M n e p a T y p H u e  n p eB p a m eH H H , h t o  
MOJKeT npH B ecT H  k  noB O A K e a e T a a e ft .  T e p -  
M H q ecK n e ycTaH OBKH  4)H pM bi Surfran C o m 
p a n y  npHMeHHIOTCH B aBTOMOÖHÄbHOft n p O - 
MbiiuaeHH OCTH : Ha 3 a B o a e  F o r d  m o t o r
C o m p a n y  ä ä h  o ö p a ö o T K H  a e T a a e ft  K a p ö io -  
p a T o p a ;  Ha G e n e r a l  m o t o r s  ä a h  o ö p a ö o T 
KH H iuK eK T opH bix  c o n e a  ä a h  a H 3 e a e ft  h  a p .
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n cw iH a a  CTOHMOCTb ycTaHOBKH 95 000 ä o ju i. 
«Metalworking production», OKTHÖpb 
19 71 , Mb 10, CTp. 8 6 — 87.

CTaHOK a n a  n jiy H * e p H o ro  uieBHHroßäHHa

T a n o e  u ieB H H roB au H e H cn o .n b 3 y e T ca  a j ih  
y A y a m e H H a  o ö p a ö o T K H  noßep xH O C T H  3 y ö -  
a a T b ix  m e c T e p e H  h n p H M eH a eT ca  n p n  a p y n -  
H ocepH flH O M  npoH 3B O A C TB e m e c T e p e H  KaK 
C K o p o d H o f i  c n o c o ö  o ö p a ö o T K H . P e jK y m a a  
r o a o B K a  H a CTaHKe p a c n o a a r a e T c a  r o p u -  
3 0 H T a a b H o . n p H  o ö p a ö o T K e  3Thm c n o c o -  
öom  H e o ö x o A H M a  AHUib p a a u a a b H a H  n o A a -  
a a  h H e T p e ö y e T c a  n o n e p e a H b ix  n e p e M e -  
iu e H u ü . rip H B O A  CTaHKa rH A paB AH aecK H H ,- 
ö e c c T y n e H a a T b iH , Ö a a r o a a p n  a e M y  m ojk h o  
n o a y a a T b  o n T H M a a b H w e  p eacH M U  u ieB H H ro- 
BaHHH. B p eM H  IHeBHHTOBaHHH o a h o h  iu e c -  
TepHH  10— 18 ceK.  Ha CTaHKe j i e r a o  m oh-

T H p y eT ca  a B T O M a ra a e cK o e  3 a r p y 3 o a r to e  
y c T p o i ic T B o . B p e M a  3 a rp y 3 K H  c o c T a ß a a e T  
3 — 4 een . C ia H O K  n p H M eH a eT ca  a a a  o ö p a 
öoTK H  u ie cT e p e H  a u a M e ip o M  15— 120 mm, c  
M o a y a e M  1— 3 , B u c o T a  m ecT ep H H  a o  
30 mm. P e * y m a a  r o a o B K a  n o ß o p a a H B a e T -  
c a  Ha 20° b  o ö o h x  n an paB a eH H H X , a  Ha n e e  
y cT a H a B A H B a eT ca  m e ß e p  A u a M eT p oM  175—  
250 mm.
«Metalworking Production», ceHTHÖpb 
1 9 71 , C Tp. 4 3 .

FlHeBMäTHHeCKHH UHAHHAP

KoHCTpyKu.Ha nHeBMounaHHapa c ( { jh k c h -  
poßaH H biM  n oa oa ceH H eM  n opu iH H , H C K aioa a - 
KHI1HM B03M05KH0CTb BpaiU,eHHH UITOKa OT- 
HOCHTeabHO K o p n y c a  u u a H H A p a , H a n p n M e p , 
b  n p e c c e  c  nH eBM aTHaecKHM  y n p a B a e n n e M , 
rae n o a o jK e m ie  nyaH C O H a oT H ocH T ea b H o

MBTpHUbl AOaJKHO ÖblTb CTpOTO KOOpAHHH- 
p o ß a n o , p a 3p a öoT a H a  (fm pM ofi N orb o ro  
E n g in e e r in g  L td . «PuK cupoBaH H oe noao- 
KeHHe nopu iH a a o cT n ra e T c a  n p n  noM om « 
A ß y x  H anpaßaaiou iH X  T p yöoK  H3 HepacaBe- 
rom efi CTaan, pacnoaoJK eH H U x BHyTpn uh- 
a n n a p a  h oaHOBpeMeHHo HBaaiomHXCH noa- 
BoaaiUHMH KaHaaaMH a a a  cx ca T o ro  B03ay- 
x a . K o r a a  nopu ieH b nep eM em a eT ca  b  Kpafi- 
Hee noaoaceH H e, o h  n e p e a p u B a e T  BbinycK- 
H oe oTBepcTHe b  H anpaB aaiom ,eil TpyÖKe, b 
p e3yabT aT e a e r o  n p o n cx o a H T  TopMoaceHHe. 
y cK o p e H n e  TopMoaieHHH p ery a H p y eT ca  npa 
noMoiUH b h h to b , ycTaHOBaeHHbix b  Kpurn- 
a e  unaH H apa. K o p n y c  UHAHiiapa h Kpurn- 
KH BbinOaHeHU H3 aaiOMHHHH j IUTOK H H a -  

npaBAHiom He —  H3 H ep a o B e ro m e fi CTaan. 
U naM eT p  unaH H apa 60— 200 mm. 
« M e t a lw o r k in g  p r o d u c t io n » ,  ceHTHÖpb 
1971 , t .  115 , Ns 19, CTp. 27 .

PEQEPATbl CTATEfl

Y f l K  6 2 1 . 4 3 - 2 3 3 . 1 3
T e n i io B O H  p e m H M  p a O o T b i  K o p e H H b ix  n o a u iH n H H K O B  K o n e H a a T O - 

r o  B a a a  A B H r a T e n n .  T  p  h  r  o  p  b  e  b  M .  A . ,  C m b p h o b  B .  r . ,  P  o -  
r  O 3  H H K ).  M .  « A B T O M O Ö H a b H a a  n p O M U lH H e H H O C T b » , 1 9 7 2 ,  M  3 .

I I p H B e a e H b i  s K c n e p H M e H T a a b H b i e  a a H H b ie  no H 3 M ep eH H K >  T e M n e 
p a T y p u  K o p e H H b i x  n o a u iH n H H K O B  K o a e H a a T o r o  B a a a  a B T O M o ö H a b -  
H b ix  K a p ö i o p a T o p H b i x  f lB H r a T e a e f t .  T  a  ö  j i .  4 .  P h c .  3 .  B  h  6  a .  2 .

y f l K  6 2 1 . 0 1 8 : 6 2 9 . 1 1 3 . 0 0 1 . 5
3 a B H C H M O C T b  MOII4HOCTM H 3KOHOM HHHOCTM  K a p ö lO p a T O p H O r O  

A B H r a T e n n  o t  T e M n e p a T y p u  h  B n a m H O C T H  B 0 3 a y x a .  I I I a p T y -  
h  H H . HC. « A B T O M O Ö H a b H a a  n p o M M iH J ie H H o c T b » ,  1 9 7 2 ,  M i 3 .

P a c c M O T p e H o  b j i h h h h o  T e M n e p a T y p u  h  B j ia a tH o c T H  B 0 3 a y x a  H a  
3 (p (p e K T H B H b ie  n o K a 3 a T e n H  K a p ö i o p a T o p H o r o  A B H r a T e a a ,  n p H B e a e -  
h u  p a c a e T H u e  c p o p M y a u  h  H O M o r p a M M b i r i m  o p e H K H  s t o t o  b j i h h .  
h h h .  P e : i y j i b T a T i , i  T e o p e  n iH C C K o r o  H c c a e a o ß a H H a  h  O K c n e p n M e H -  
T a n b H u e  a a H H u e  c o ß n a a a i o T .  P h c .  2 .  B h S h .  4 .  
y f l K  6 2 9 . 4 3 - 2 3 2 . 1

O  p a c n e T e  h 3 h o c o c t o h k o c t h  a e T a n e f i  K p H B O u iH n H o -u ia T y H H o r o  
M e x a H H 3 M a  A B H r a T e n e ü .  r  y  p  b  h  n  H . B . ,  ü a n o B  K ). M . ,  K y 3 b -  
m  h  h  A .  A . ,  E  r  o  p  o  b  a  A .  ü .  « A B T O M O Ö H a b H a a  n p o M u i n a e H -  
H O C T b » , 1 9 7 2 ,  M  3 .

n p e a a o i K e H a  c p o p M y a a  p,nn  o n p e a e a e H H a  H 3 H o c a  a e T a a e f t  n p n  
h i o ö o m  n e p n o a e  H a H a u iH B a n n n  b  3 aB H C H M 0C T H  o t  n p o ö e r a  a B T O M o - 
C h j ih .  P h c .  3 .  T a ö a .  3 .  B  H ö  a .  2 .  
y f l K  6 2 9 . 1 1 4 . 6 : 6 2 1 .4 3

(I p H M e H e H H e  T e o p H H  nO A O Ö H n a u h  o p e H K H  K O H B e K T H B H o ro  T e n -  
n o o ö M e H a  b  H a p ö i o p a T o p H b i x  A B H r a T e n n x .  K o c t p o b  A .  B . « A b -  
T O M o ö H a b H a a  npoMumaeHHOCTb», 1 9 7 2 ,  Ns 3 .

I I p H B e a e H  cn ocoö  o n p e a e a e H H a  K o a ip c p H U H e H T a  K O H B eK T H B H oft 
T e n a o o T a a H H  o t  r a 3 0 B  b  c t c h k i i  u n a i i H a p o B  a a a  K a p Ö io p a T O p H b ix  
A B H r a T e a e f l .  P h c .  2 .  
y f l K  6 2 9 . 1 1 3 . 2 1 9 . 5

K  B o n p o c y  p a c n e T a  K o n e ö a H H ß  T p a H c n o p T H b i x  c p e a c T B  m c t o a o m  
C T a T H C T H a e c K H X  H c n b iT a H H H . H b i h h h  B.  H .,  r  P H n  e  H K o  f l .  B. ,  
A K c e H O B  H . B . « A B T O M O Ö H a b H a a  n p o M u m a e H H O C T b » ,  1 9 7 2 ,  Ns 3 .

B  c T a T b e  n p H B O A H T c a  M a T e p n a a  n o  H c n o n b 3 0 B a H H K >  3 B I 1 M  a a a  
pacneTa K o a e ö a n n f t  a B T O M O ö n a a  c  H e a n H e f iH o f i  n o a B e c i c o f t  n p H  
c a y a a f iH O M  B 0 3 M y m e H H H . P h c .  2  B  h  ö  n .  3 .

y f l K  6 2 5 . 8 . 0 0 1 . 5
M b t o a  o n p e A e n e H H n  B e p o H T H O C T H b ix  X a p a K T e p H C T H K  H e p o B H O -  

C T e fi A o p o r .  r  o  p  a  e  e  b  B .  H . ,  B o h h o b  J l. H . ,  B  a  ö  h  a  e  b  B .  O .  
« A B T O M O Ö H a b H a a  n p o M u m a e H H O C T b » ,  1 9 7 2 ,  Jvfir 3 .

O n n c u B a e T c a  h o b h ü  M e T o a  o n p e a e a e H H a  B e p o a T H O C T H b ix  X a 
p a K T e p H C T H K  n e p o B H o c T e f i  a o p o r .  H a  M a rH H T H y io  a e H T y  h h h  o c - 
n n a a o r p a M M y  3 a n H C b iB a e T c a  n e p ß a a  n p o H 3 B O A H a a  o t  n p o c p n a a  
n y T H . C n o M o m b i o  a H a a o r o B O ß  B U H H c a H ie a b H o f t  M a m H H b i H a u  
3 I 1 B M  a e r K O  o c y m e c T B a a e T c a  n e p e x o a  k  p e a a b H O M y  n p o c l m a i o  
h  B U H H c a e H H e  B e p o a T H o c T H U x  X a p a K T e p H C T H K . T a ö a .  1.  P h c . 2 .  
B h ö h . 3 .
y n K  6 2 9 . 1 1 3 . 0 1 1 . 5

O u e H K a  n o B e A e H H H  K y 3 0 B a  n p n  CTO /iK H O B eH H H  a B T O M O Ö H n e ä .
III K o n b H H K O B  M. B., T a r y H O B  IO P. «Ä B T O M O Ö H a b H a a  npo- 
M u in a e H H O C T b » ,  1 9 7 2 ,  Ns 3 .

A B T O M O Ö n a b  b  n p o p e c c e  y a a p a  p a c M a T p H B a e T c a  K a K  a n H a M H - 
n e c K a a  C H C T eM a  c  o a n o ß  c T e n e H b i o  c b o ö o a u .  f l a a  T a K o ß  c h c t c m u  
c o c T a ß a e H O  a n < t > 4 )e p e H a H a a b H o e  y p a B H e H H e  A B H aceH H H  h  p a c c M a T -  
p H B a io T c a  p e i n e H H a  H e K O T O p u x  e r o  a a c T H b i x  c a y n a e B  . T a ö a .  1.  
P h c .  3 .  B  H ö  a .  3 . 
y f l K  6 2 9 . 1 1 3 . 0 1 4 . 5 .0 0 1 . 1

r p a i f io -a H a n H T H M e c K H ß  c n o c o ö  o n p e A e n e H H n  T o n e n  K O H T aK T a B 
p y n e B u x  M e x 3 H H 3 M a x .  K o a o T H a i i H a  T .  ® .  «A B T O M O Ö H a b H a a  
n p o M u m a e H H O C T b » ,  1 9 7 2 ,  Jvfe 3 .

H 3 a o H c e H  M e T o a  o n p e a e a e H H a  t o h k h  K O H T aK T a  a a a  i i h o c k h x  
n p o d i n a e f t  h  n o B e p x i r o c T e ß  H a  o c H o e a H H H  c b o ü c t b  H o p M a a e ß  b  
TO H K e  K O H T aK T a  c o n p H K a c a i o m H x c H  n o B e p x H o c T e ö .  P h c . 4.  
B  h  ö  a .  3 .

yflK 629.113-592.
H e K O T o p u e  p e 3 y n b T a T b i  S K c n e p M M e H T a n b H o r o  o n p e A e n e H H n  p e - 

ikhmob p a ö o T b i  top m o3 h u x  C H C Te M  b a K c n n y a T a p H H . T y p e -  
b  H h  JI. B. «ABTOMOÖHabHaa npoMumaeHHOCTb», 1972, JMs 3.

IIpHBeaeHbi pe3yabTaTbi onpeaeaeHHa KoamecTBeHHbix xapaK- 
TepHCTHK TopMoateHHa aaa ropH oro, rop oa cK oro  h  M eatayropoa- 
Horo peJKHMOB aeHHceHHa aBTOMOönaa. P h c .  4. T a ö  a. 4. 
B H ö  a. 3. 
yflK 623.113.012.8

BnnnHHe pacnonomeHHn oceft h mecTKOCTeß noflBecon Ha con- 
poTHBneHHe ABHmeHHio M HoroocHoro aBTOMOönnn. JI y  k b a- 
h e n  K). H. «ABTOMOÖHabHaa npoMumaeHHOCTb», 1972, Ks 3.

OnncaHo BanaHHe pacnoaoMteHHa oce fi n o  öa3e b  m h o t o o c h o m  
aBroMOÖHae, a TaioKe acecTKOcTeß noaeecOK Ha BeaHHHHy conpo- 
THBaeHHa ABHJKeHHio aBTOMoöHaa npn nep ee3a ax  pa3aHHHbix He- 
poBHOcTeft. P h c .  4. B h  ö  a. 1. P h c .  4. 
yAK 629.11.012.332.2:620.169.1

O 3anoHe pacnpeaeneHHn A°aroBeHHOCTH am ckob aBTOMoönnb- 
Hbix Konec. 3 y  ö a p e b  H . A., 3 o p h  h  B. B „ «ABTOMOÖHabHaa 
npoMumaeHHOCTb», 1972, JM& 3.

npHBeaeHbi pe3yabTaTU c t c h a o b u x  h  BKcnayaTapHOHHUx h c -  
nbiTaHHß Ha aoaroBenHocTb a h c k o b  aBTOMOÖHjibHux Koaec. Pac- 
ce.HHHe aoaroBeHHoeTH ancKOB cTaTHcTHnecKH He npoTHBopeiHT 
aorapHcpMHHecicH HopMaabHOMy 3aK0Hy. T a ö a. 2. P h c .  2. 
B h  ö a. 6.
yjIK 621.791.14:629.113

riepcneKTHBbi npHMeHeHHH CBapKH TpeHHeM b aBTOMOÖnnbHOH 
npOMblUineHHOCTH. B O Ö p H H C K H ß  IO. H. «ABTOMOÖHabHaa npo- 
MbimaeHHOCTb», 1972, Ns 3.

PaccMOTpeH B onpoc o  pacmnpeHHH npHMeHeHHH c n o c o ö a  CBap
KH TpeHHeM, c03aaHHH c.nenHaaH3HpoBaHHoro oöopyaoBaHHa h 
KOHeTpyKTHBHoro H3MeHeHHa CBapHux coeaHHeHnß b  aeTaaax 
aBTOMOöaaeß. T a ö a .  1. P h c .  4. 
y/IK 620.179.14:658.562

MarHHTHbiä MeTOA HOHTponn KanecTBa 3aKanKH t .  b. n. BHyT- 
peHHeä noßepxHOCTH rHnb3 önoKa ph/ihhaP ob. X o a k h h  A. H., 
B a x  e p t  H .  A. «ABTOMOÖHabHaa npoMumaeHHOCTb», 1972, Ns 3.

OnncaH npHöop-KospuHTHMeTp aaa Hepa3pymaiomero k o h t p o h h  
KanecTBa 3aKaaKH noßepxHOCTH aeTaaeß H3 uyryHa. T a ö a .  2. 
P h  c. 6 .
yflK 621 983:62-465.001.5

H 3 M e H e H H e  T o n m H H b i  a e T a n e f i  n p H  ck o p o c th o R  o a H o n e p e x o flH o fi  
BbiTnWKe. n i T e K y m H H  H .  B. «ABTOMOÖHabHaa npoMumaeH- 
HOCTb», 1972, Ns 3.

PaccMOTpeHU pe3yabTaTbi sKcnepHMeHTaabHux HccaeaoBaHiift 
BeaHHHHu h  xapaKTepa H3MeHeHHn TOamHHu npn c k o p o c t h o A  
OAHonepexoaHofl h  oöbiHHofl BbiTajKice ocecHMM eTpmHbix aeTa- 
a eö . BuaBaeHbi h  oöocHOBaHU aee onacH bie 30HU yMeHbiiieHHH 
ToamHHu. PaccMOTpeH n p o u e cc  oöpa30BaHHa h  pa3BHTHa o t h x  
3 o h  npn nocaeaoBaTeabHOM ae<t>opMHpoBaHHH noaycpaöpHKaTOB 
no cTaanaM. T a ö a .  1. P h c .  3 B h  Ö a. 6. 
yflK 621.961.073

HoBue TOCTbi Ha aeTann pa3AenHTenbHbix LUTaMnOB. C k b o  p- 
B O B  r. fl., M H M A H H E  M., f l H O B C K H Ö  r. A. «ABTOMOÖHabHaa 
npoMumaeHHOCTb», 1972, 3.

IIpHBeaeHa xapaKTepncTHKa h o b o h  c h c t c m u  CTaHaapToa Ha 
npoöiiBH ue nyaHCOHbi H M aTpupu aaa x o a oa n oß  ancTOBOß miaM- 
noBKH, KOTopan BBoanTcn c  nHBapn 1972 r . T a ö a ,  3. P h c .  7, 
yflK 531.717.82:620.164.3

n p H Ö o p  nntt o n p e A e n e H H n  X a p a K T e p H C T H K H  n o B e p x H O C T H  no 
M a K p o n p o c p H n o rp a M M e  u H n H H A P H H e c K O ß  A e T a n M . II o  fl H .  M., 
r y p B H H  H .  B. «ABTOMOÖHabHaa npoMumaeHHOCTb», 1972, JvT° 3.

IIpHBeaeHu npHHiiHnHaabHaa cxeM a n p n öop a  auh onpeaeaeHHa 
onopH ofl noßepxHOCTH n o KpyroBofl MaKponpocfmaorpaMMeH Me- 
TOAHKa oöpaöoTKH MaKponpocjiHHorpaMM c  neabio noayneHHa hc- 
x o a h u x  ao h h u x  ;;.n a nocTpoeirna xapaKTepncTHKH noßepxHOCTH 
UHaHHAPHMecKoß aeTaan, P h c .  3. B h ö h .  3,
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CTCmKOCTpOMTeilbHCM npOMblllineHHOCTb 
repMaHCKOH AeMOKpaTHHecKOM Pecny6nnKM

JPcDyPT npoeKTHpyei, nocTaBiinei, yciaHaBjiHBaei h oficjiymaeT BbicoKonpoAyKTHBHbie
CTaHOMHbie CHCTeMbl A M  OÖpaÖOTKH npOKaTHblX HHCTOB C fiOilbUIOH llOBepXHOCTbK)

_> # -  -*»9 H  %

J * >4 ~ • v‘
^  . s.. ,.X

S f * Tu“-

Ilpeccbi Ana npoM3BOACTBa aBTOMoSMnbHux Ky30B0B

nPEMMyiUECTBA 3THX CTAHOWHblX CMCTEM CJlEAyKDLUME:

—  riOHMJKeHMe ceÖeOTOMMOCTM 3a CH6T no Bbim eH H H  np O M 3- 
B O flm enbH O CTM  T p y f la

—  Y M eH bLueH H e BcnoM oraTenbH oro speM e H M

  C o K p a u ie H H e  n o flroT O B M T en b H O -3 a K m oH M T en b H oro  B peM eH H

—  Y n y q u je H H e  ycnoB M H  T p y fla
—  n o B b iu je H H a » 6e 30 n a cH O C Tb  p a 6 o n e r o  M e cTa
—  r ioB b iu jeH M e B b in y cx a  f le T a n e w  f l o  420 lu t . ,  no c p a B H e -  
hm io c 300 u jt . ,  KaK 6 b m o  p a H e e  npn TaKOM w e  cnocoöe 
npOM 3BOflCTBa

umii

n o c e rn re  Mac Ha BeceHHeft JleHnijHrcKOH npM apne 1972 r. 
llaBHnbOHbi 20 h 11 6 y A y r  tf/yHKflHOHMpoBaTb Ha TeppniopH M  

Bmct8bkh b n e p n o A  c 12 no 21 M apTa 1972 r.

BMB— 3 K c n o p T — H M n o p T  
H a p o f lH o e  B H e u / H e To p ro B o e  
r ip e f ln p n s iT n e  TepM aH C K o fi 
A e M O K p a TH H e c K o n  P e c n y6 n x K H  
rflP —  104 BepnM H 
L ü o c c e m T p a c c e , 111/112

T o p r o B o e  n p e flC Ta sH Te n b C TB O  
T A P
O T fle n  «C T aH K H » 
y n . A°H CKasi, 18/7 
M o c K B a  
Te n . 2 3 6 -0 1 -2 0

3anpocbi Ha n p o c n e K T b i h hx kohm h n p o c H M  H an paB n uTb n o  a f lp e c y : M o c K B a , K-31, Ky3HeuKM H m o c t, 12. O T A e n  n p oM b iu in eH H bix  
KaTanoroB mHTE CCCP
ripM oSpeTeH H e To a a p o B  H H O C Tp aH H O ro  npoM 3B OflCTaa o c y m e cTB JiH e TC B  opraHM 3aL(HHM n n e p e 3  M M H HCTepcTBa, b BefleHMM K O Topbix 
OHH HaXOflBTCSI
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TEXHOJlOmSI ««OHO»» CnOCOBHA H3MEHMTb nPMBbIHHOE 
nPEflCTABJlEHHE O flHAfHOCTHKE ABMfATEJlEH

Hoßaa CHCTeMa nporpaMMHpoßaHHoro KOHTpona 

AM  ABHraTejieü BHyTpeHHero cropaHHfl

3 tö CH CTeM a cne una xibH O  c o 3 A S H a  aBTOMaTMnecKM
c jio > K H o r o , B b ico K O K ane cTB e H H o ro  M cnbiTaHk* B c e x  t h h o b  
ABM raTe/ien B H y T p e H H e r o  c ro p a H M J i.
B b ic o K a a  T O H H O C Tb  H3 M e p e H H 5i m K O H T p o x ib  M o r y T  6 b iTb  r a -  
p a H T H p o B a H b i b T e n e H n e  A O / i r o r o  n e p n o f la  p a S o T b i,  n o r f la  

O A H O B p e M e H H O  H3 M e p 5)K>TCXi p a 3 JlM H Hbie Be/IM HHHbi: B M Ö p a - 
Um h, n o j io w e H H e  A P O C c e iib H O M  3 a c/ io H K H , $ a 3 bi r a 3 o p a c -  
n p e f le / ie H H ^ , y r o / i  o n e p e w e H M J i  3 a>KnraHM  ji, p a 3 p e > K e H n e , 

T e M n e p a T y p a  H a  B b in y c K e , T e M n e p a T y p a  o K p y w a io m e r o  

B0 3 f ly x a , T e M n e p a T y p a  M a c n a , T e M n e p a T y p a  b C H C T e M e  
ox/ia>KAeHM Xif c k o p o c t h o h  p e m H M , p a c x o A  T o n x iH B a , K p y -  
TJilAH M  M O M e H T  A ^ n r a T e n «  h  AP*
B c e  3TH h A p y r n e  n c n b u a H H ji m o > k h o  Bbino/iHMTb c B b ic o - 
K O K O H Tp O JlH pye M O H  TOHHOCTb IO, COOTBeTCTByiOIAeM  n o c n e A - 
H e M y c/iOBy b  MSMepMTe/ibHOH TexH H Ke.

AC.

Export agent:
A TA K A  & CO., Ltd
Dom 11/13, Trekhprudnyi Pereulok.
Tel. 299-82-85 
299-86-25
M oscow, K-1. USSR
C able: A TA K A C O  MOSCOU
Telex No. ATAK AC O  MSK 7394

M anufacturer:
O N O  SOKKI CO., LTD
16— 22, Shimomaruko 2-chome. Ohta-ku,
Tokyo. Japan

O IM O  S O K K I
d ig ita l In s tr u m e n ts  & c o n t r o l  S y s te m s

3 a n p o c b i Ha n p o c n e K Tb i m h x  Konnu  n p o c H M  HanpaB/urrb n o  a f lp e c y : M o c K B a , Ky3HeHKM H m o c t ,  12. O T f le n
n p o M b iu in e H H b ix  K aTanorO B m H TB  CCCP

ripMOÖpeTeHMe TOBapoB MHOcTpaHHoro npoM3BOflCTBa ocym ecTB/m eTcn opraHH3aiinsiMM qepe3 MHHHCTepcT- 
Ba, B BefleHMM KOTOpblX OHH HaXOflflTCfl.
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jrysys —  H eorp a H M H eH H b ie  
b o 3 m o >k h o c t m  n o  O K p a c K e  
M eT an n M H ecK M x n o B e p x H O C T e n

O a m h  aBTO M O Ö M nbH biM  K y3 0 B  b c e K y H f ly  —  raK O Ba n p o H 3 -  
s o A M ie A b H o c ib  o iA e n o H H t i*  yc Td H O B O K  flP A M C M C . K p y n -  
H e n w n e  n o i p e 6 M ienki s i m x  y c ia H O B O K  —  cp n p M b i BpMTHLU  
J le n n a H A , K p a f ic n e p , f l w e H e p a n  M o x o p c ,  cßMAT m P eH O . 
S o n b U JH H C TB o  e B p o n e fic K M x  a B i0 3 a s o A O B , a x a K w e  m mho- 

rn e  3 a s o flb i b A p y r n x  n a c ia x  M M pa , M c n o n b 3 y K )T  ycraH O B K M  
flP A tfC M C  flA B  n o A ro tO B K M  M e T a n A a  n O A  O K p a c K y  h  a a s  
O K O H M aieAbH O M  OKpaCK M .

Mbl ilHAMPYEM B 06HACTM HOBOBBEflEHMM

Hauja CMCieMa 3 / IE K T P O flH n  a a b  3Aeiapoct>ope3HOÜ 
oupacKM norpyw eHneM  CKOHCTpynpoBdHa snepsbie b MMpe 
c pacMeroM Ha McnoAb30saHHe aAbTepHaTHBHbix 3AeKTpo- 
KpaCOK AAB rpyHIOBKM Ky30BOB.
XAHflPOCriHH —  BbinycKHaB cncieMa KaMep An» OKpaLun- 

BaHMs pacnbiAeHMeM. O h «  s k o h o m k i  npocipaHCTBO, ynyn- 

ojaei ycAOBMB pa6 oibi h coKpamaei sKcnAyaiaunoHHbie 

p a c x o A b i CncieMa npeACiaBABei co6 on «pyriHefiuiee ao- 

cmmenne 3 a nocneAHne AecBTb Aei b KOHCTpyKqnn KaMep 
A a b  O K pacK n p a cn b iA e H n e M .

npOrPAMMMPOBAHME npOflECCA OKPACKM

MaujMHb' flP A M C M C  A n » OKpaCKM pacnbiAeHneM, c 3 A 6 K --  
ipoHHbiM ynpaBAeHneM, M o ryi 6bin> nporpaMM npoBaHbi 
A A B  nO TO HHO M  OKpäCKM nOBepxHOCTen CcMOrO pa3HOo6pa3- 
Horo npocpMAB c aBioMaTMMecKOM 3aMeHon KpacoK.

OEPABATblBAEMblE M3AEJ1MB

y  CTdHOBKM flPAFICMC A A B  rp y H IO B K M  M OKpaLUM BdH H B 0 6 -  
pa6 aTbiBaiOT «a ö n H b i r p y 3 0 B b ix  a B T O M O Ö n A e n , K O M riA e K TH bie  
K y3 0 B a  0 y p r o H O B  m n e rK o e b ix  a e iO M o ö n A e n , A e T a A H  tuaccM 

rp y 3 0 B b ix  a BTO M O Ö M AeM , c e A b C K O x o 3 s n c ta e H H b ie  o p y A H B ,  
3 e M A e p O H H O ~ T p d H C n O p T H b ie  MaUJMHbl, AOM aLUH M e C T M p a A b - 
Hbie M aUJH H bl H XOAOAHAbHM KM .

Drysys Equipment (International) Limited
Carrier House, Warwick Row, London SW1E 5EL 
Telex 23581 Cables Drysys London SW1 
London Paris Brussels Milan Madrid Port Elizabeth Detroit Melbourne

3aupocbi Ha npocneurbi h hx KOntiH npocHM HarrpaBAATb no anpecy- M ocKBa. K-31. KvaHeimntl moct 12  O ueji npoMbiin- 
n eH H bix  K a id A O r O B  m H T B  C C C P .
3aaBKH hh n p w o C p e T e H H e  tO R a p o B  H H O c ip a H H o r o  n p O H 3 B O A " iB a  H a n p a ß j i a i o T c a  o p ia H H 3 a u H H M H  mhhhci e p c i B a u  a  ae* 
AOMCTBaW . B B efleH H H  K O T O pblX  OHH H aXO flBTCH .
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LleHa 40  Kon. MHfleKC 7GC03

BbiCTOBKa «C tg h k m  ®pr»
M o c k b o ,  n a p K  C o K o n b H H K M

20 — 28 man 1972 r.

131 (pnpM aoKcnoHeH i npeflCTaBMT coBpeM eHHue MeTOflbi npoH3BOACTBa m aBioMaTM3ai4HH, npHMeHneMbie 
npH M eiannoo6pa6oTKC (ciaHKH, t o m h u m  MHcrpyMeHr, npHHaAnewHocTM), cneitnamoHpoBaHHbie c t b h k h  h  o 6 o p y - 
AOBaHMe a>ik aBTOMo6hnbHofi npoMbiuineHHOciM, s ocoöeHHOCTH am i npoMSBOACTBa rpy3 0B u x aBioM o6nneK.

HapsiAY c 3thm  6 y A e i np eA C TaB n eH o npoM3BOACTBO cenbCKOxo3BHCTBeHHbix MauiHH, noAuinriHMKOB, a xaioKe 
H3AenHH TOMHOM MexaHMKH.

CM M no3H yM  n o  HayHHO-rexHHHecKM M  B o n p o ca M , k o t o p u h  6 y A e T  op raH H 30B3H  c o B M e c ra o  c T o c k o m h i c t o m  n o  
n a yx e  m TexHMKe b o  Bpe M u p a 6 o T u  BucTaBK H, n o M o w e i BaM  nonyM M ib 6 o n e e  n o n n o e  npeACTaBneH M e o  c o B p e M e H - 
h o m  c o c t o b h h h  M e Tan no o 6pa 6o TK M  h  o  cyutecTB yiou(H X  TeHAeHAHBx e e  pa3BHTHii.

CFIPABKM O BbICTABKE M BXOflHblE BHJlETbl fl/lfl CnEflMAJlHCTOB 
MOJKHO nOJiyMMTb HEPE3 BCECOKJ3HYK) TOPrOBYtO ÜAJIATy 

(A fl P E C: MOCKBA 107232, COKOJlbHMMECKHH BAJ1, 1-A. TEJ1E<t>OH: 268-65-31).
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