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flpHHUHnbi opraHH3au,HH BHyTpmjexoBoro MexaHH3HpOBaHHoro TpaHcnopTa 
npH peKOHCTpyKUHH npeccoßoro KOpnyca 3HJ1

T. H. POBHHCKHH
Mockobckhh aBT03aB0fl MMeHM ilMxaneBa

H3 BaJKHefliiJHx 4>a«T opoB  opra,HH3auHH paßoT bi b 
K ip yn a u x  coapeM eH H bix n p e cco B b ix  u e x a x  H O TonH o-M acco- 

B ono ,npOH3BOÄCTBa flBJIHGTCH BiHyTpHUeXOBOH TpaHCBOpT.
n p «  OTcyTCTiBHH H a u A e n ca iu e ö  o p ra H H 3 a u n H  T p a H cn o p T H b ix  n o -  

TOKOB BHyTp,H UeXOB 3<j)<}>eKTHB.H0ICTb OT BHeÄpeHHH MeXaHH33UHH 
n a,BTOMaTH3aiiHH T e x H o v io rH B e cK o ro  n p o u e c c a  uiTaM noB K H  h c 6 o p -  
kh  3HaaHTe^bHo cH H > K aercB  H 3-3 a  ßojibuiH X noT apb  p a ö o n e r o  B p e - 
MeHH h n p ocT oeB  oöopyÄOBaHHH, B03HH KaioiixHX n p «  n e p e 6 o a x  B 
TpaH O napTH pO B aH H H . .

I l c m o M y  n p n  peKOHCTpyKUHH a:BTO3aBoaa «MaHH /Ia x a ^ e B a  
B onpocaiM  opraiHH3auHH TparacnopTa lyueaeHO öoÄbinoe BHUMaHHe. 
B OBH3H e  3 a a a n e fl inpeBpameH-HH a aB ou a  b o 6 p a 3 u o B o e  npeunpH si- 
THe n o  ypoBHK) MexaMH3auHH ,n aBT0MaTH3auH« ochobh m x h 
B on oM oraT ejib iib ix  p a ö o T  h n o  ypoßnio opraHH3auHH T p y a a  p a ß o - 
T arom nx B cra ji B o n p o c  o  B b iöop e  «a H Ö o n e e  coB ep m eaH b ix  b T e x - 
HHKO-OpraB:H3aUHOHHOM OTHOUieHHH MeTOÄQB TpaHCnopTHpOBaiHHfl 
e c e x  b h ä o b  napeM em aeM bix  rpyaoB.

B H y T p n u e x o B O H  T p a s c n o i p r  RJin in t a m n o b a h- 
h bi x  n e T a j i e f t ,  . y a j i o o  a t o t o b o h  ,nip o a  y  k u h h. Pa- 
Hee npHMeHBBinHecH c n o c o ö b i  TpaH cnopTnpoBaH H H  H3ÄeJinft b n p ec- 
coB b ix  uexax c  H onojib30BanneM  K oa ecu b ix  op ea cT B  TpaH cnopT a 
(Tene>KKH c  TsiranaMH, sjieK T poK apbi, aBTonorpy3BH Ku n r . a . )  b 
yCJTOBHBX pOCTa npOH3BOÄCTBeHHbIX npOrpaM M H COBpeMeHHblX H3- 
MeHeHHH b TexiHOBormi h opra.H «3auH H  nipoH3!BoacTBa mpn B n eap e- 
HH'H MeXa.HH33 UH 11 H aBTOMaTH3aUHH CTaHOBHTCH :MaA034>4>eKTHB- 
HblMH.

npHMÖH6HHO 3THX B11ÄOB T paW C nO pTa npHBOÄHT K TpyÄOeMK'HM 
n o n p y a o u H O -'p a a rp y a o T O b iM  p a ö o r a M ,  icBH3a:Ho c  H e o ö x o a n M o c T b io  
HaaHUHH b  u e x a x  c n j ib n o  p  a 3 b  c tb a © U H o h  c e ™  n p o e 3 Ä 0 B  n a  n p o -  
H3BOÄCTBeHHbIX IIAOIUaAHX, MTO npHBOÄHT K 3H3 LiHT6ÄbHOMy y B e - 
aun eH H io 3 t h x  n A o m a a e ft .  n p n  s t o m  H HTeHCKBHoe a s n iK e B H e  k o -  
A e c w o r o  T p a u c n o p r a  « a  u ip oH 3B oacT B eH M bix  y n a c T K a x  y c n A H ß a e i  
o n a c H o c r b  b o 3 ih h k h o b 0 h h h  H ecn a cT H b ix  c a y n a e B .  n e p e B 0 3 H M a a  k o -  
ÄeoH H M  x p a H ce o p T O M  npO ÄyK U H H  MO>ueT n o u B e p r a T b c a  n o p n e .  
3 t O  OCOÖeHHO OTiHO'OHTCa K K pynH blM  oßjI'HUOiBOUHbIM ÄeTaÄH M  K a-
6 k h , Ky30B0B u OinepeHHBM aBTOMoÖHÄeft, K o r o p b ie  OTÄHnaioTcsi 
M a jio ft  >KeCTKOCTblO.

n pH M eH eH iue o S b in n b ix  n o u B e c H b ix  K O H «e ü e p o B  n oaB O J iaeT  « 3 6 e -  
>uaTb H cn oÄ baoB aH H H  KojieiciHOPo T p a m c n o p T a , h o  ib c o B p e M e u H b ix  
yCJIOBHHX 'n p0H 3B 0Ä C T B a 3 T 0 r 0  iHeUOCTaTOHHO, T a «  « a «  OOXpaiHHIOT- 
ch  T p y u oeM K H e pyn,H bie p a ö o T b i  n o  H a a e cK e  n  c i e M y  H auenH H  Ha 
x p a c c e  K O H B enep a. n p n  s t o m  H a a e cK a  h  c b e M  H 3 Ä ejiH n  n p a K T u n e c -  
c k h  BbinojiH H M bi TOJibKo b  n p o u e n a x  on p eÄ C J ieH iion  c K o p o c r n  ä b h - 
iKeHHü KOHBenepHOH u e n u  n p a K T n n ecK H  He 6 o n e e  12 m/muh. Ho 
n p u  ÄOCTaTOMmo ßouibuiH X  n p o r p a M M a x  B b r n y c « a  m poÄyK U H H  p a c -  
le n H b ie  c K o p o c r n  «O H B e n e p a  M o ry T  n o n y u a T b c n  n  B b iu ie  s t o t o  n p e -  
Ä e n a . Y b e j in n e n n e  n n c j ia  n a p a n n e A b H O  p a S o T a io iu n x  K O H B euepoB  
HeH3Öe3KH0 npHBOÄHT K ÖOÄbUlHM yCÄOHCHeHHHM He TOJIbKO B pa3- 
M euieHH H h ’M OHTaiKe « o H B e fte p o B , h o  «  b  c a M o ii  op ra ,H iH 3au n n  h x  
HCnOÄbBOBaHHH.

B H a c T o s n u e e  a p e M a  n p o ß n e M a  M exaH H 3 au n H  B H y T p « u e x o B o r o  
T p a H c n o p T a  t o t o b o h  npoA yK U H H  b  npeccoBbix u e x a x  f l a a ß o n e e  p a -  
U H on a jib H o peiuaeT C H  n yT eM  inpH M öH eH un n o u B e c H b ix  TO BK aioiuH X 
K O H B eftepoB  ic m porpaM M iH W M  yn pa B Ä S H H eM . 3 t h  «O H B e fte p b i npn- 
HHTbi ä ä h  ß H y rp 'H u ex öB 'O ro  T p a e c n o p T a  b  ipeKOHCTpyHipyeMOM n p e c -  
c o b o m  K a p n y c e  aB T oaaB O Ä a.

T o A K a io m n e  n o u B e c u b ie  K O H Beftepbi o ß e c n e n ir a a io T  K O M naeK CH yio 
M exaH H 3 au H io h  aB T O M a T H 3au m o B c e r o  'n poH 3B O Ä C T B eH H oro U H K aa, 
H an n H aa  o r  n3roT O B Ä C H un H 3Ä ean H  ä o  h x  n o u a w  k  n on p eÖ H T e- 
ä h m : MHHHMaAbHbin o 6 i >c m  p y u H b ix  p a ö o T  n p n  T p a u o n o p T H p o B K e ; 
x o p o m y i o  coxp a H H O C T b  T p a H o n a p r a p y e M o f t  m p oÄ y K U H n ; aBTO M a- 
T H 3auH io p a cn p e u e A e iiH H  h Ä O craB K H  npoÄ yK U H H  k  n o T p e C m e Ä H M  
c  KOMinAeKTHOH nO Ä aneH  Ä O T aÄ efi k  m o c t h m  h x  o ß o p K H  b  y 3 Ä b i b 
CTpOTO 3aÄ aH H 0M  npOH3BOÄCTBeHIHOM p ilT M e; B03M0>KH0CTb HOB bl- 
UIÖHHblX CKOpOCTeft Ä ® H *eH H H  KOH BeflepHOH  UeHH; B03M0>KH0CTh 
y c T p o ß c T B a  c n e u n a Ä b H u x  n o Ä B e o H b ix  c k ä b ä o b  ä ä h  xpaHCHHH 3 a - 
Ä e jro ß  Ä e r a n e n ,  y3Ä O B h  t io t o b o h  n p o Ä y K u n n , nen oop eA C T B eH H O  
CBH3aeHbIX C TpaOCaM H K O H BeiiepOB H 3BTOM aTHn6CKH 3anOÄH H e- 
m m x  h  p a 3 rp y jK a e M b ix .

K oH C T p y K u n n  TOÄKaioiuux n p orp a M M H O  y n p a B Ä H eM b ix  KOHBefte- 
pOB 3HaHHTeÄbHO CÄOKHee, H6M KOHCTpyKUHH oßbIHHblX KOHBefte- 
poB. Ä ä h  ycnpoHCTBa s t h x  «OHBeftepoB T p eöy eT C H  3HaniiTeÄbHo 
ßojibuie K O M in A eK T yiou iero  o S o p y A O B a a n n  h aB TO M aTm cn. n o s T O -  
M y CTOHMOCTb T3KHX KOHBeflepOB, OTHeCeHHaH K 1 M AÄHHbl Tp8C -

F JIO r O f l C K  A * i  
^ e n i r T H A S  I
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2 ÄBTOMOÖHJIbHaH npOM blUIJieH HOCTb JA 6, 1961 r.

cbi nepeMemeHHfl r p y 3 0 B ,  3 « a iiHTejit.iio ßbiiue ctohmocth mpocTbix 
no-ÄBeoHbix KOiHBeflepoB. HanpHMep, no cMerHbiM AauHbiM M ockob- 
ciKoro aBT-oaaBOÄa hm0hh JlHxaneBa CTOHMOCTb 1 n o z .  m  x p a ccu  
oßbW H oro noA B ecH oro KOHBeflepa cocraBAHeT 7 0  p y ß . ,  a  TOAKaio- 
m ero «oH Beftepa, c o  o  t b btctböhh o 1 3 0  pyß., t . e . bobth  b  2  pa3a 
B u iu e .

P acx o jib i n o  SKcnjiyaTanHH TonKaiom nx KOHBeflepoB TaKJKe bm - 
nie cooTBCTcrBytoupHX pacxoAOB npn oSbinnbix KOHBeflepax.

T a x  K aK  o n b u a  S K cn n y a T a u M u  T o j iK a io m n x  K O H B eflepoB  M o c k o b -  
ckhü a B T O 3aB 0 Ä  eme H e H M eeT, t o  n p n  n p e p a a p n t e j ib n b ix  p a c n e -  
T 3 X  TeXHHKO-3KOHOMHqeCKOH 3(j»4>eKTHBHOCTM HipiHMCHeHHH TO AK a- 
IOIUHX K O H B eflep oB  ßblA O  yCAOBHO mpHHHTO, HTO 3a T p a T b I Ha 3KC- 
n jiy a T a n H io  r a K n x  K O H B eflep oB  B o a ip a cx a io T  n p on op u H O H a A b H O  p o -  
c T y  hx y a e j ib H o f i  ä a h h h  T p a c c b i  (n p H 6 jiH 3 «T e jib H O  b  2  p a 3 a ) .

n p -H  TaKH X p a c n e r a b ix  Ä on y m eH H H X  C T O H M ocxb T ipaH on oprH ip oB - 
KH 1 T rp y30 iB  TOAKaiOIIIlHMiH K O H BeflepaM H  :O K a3ajiaC b, npHMepiHO, 
Ha 5 6 %  HHJKe GOOTBeTCTByiOmeH CTOHMOCTH TipaHCnOpTHpOBKH 
npOCTWMH nOÄBeOHbIMH K O H B eflepaM H  ( CO OTßeXCTB6HHO 5 0  KOn. H 
1 ,1 5  K o n .) .  C p o K  O KynaeM OCTH  3 a r p a T  H a T O A K aioiu H e K OH Beftepbi 
b  y a io B H H X  M o cK O B C K o ro  a B T 0 3 a B 0 Ä a  cocT a B J is ieT  4 , 5 — 5  J ier .

n pH H n ,n n H a jibH aH  c x e M a  npaoc T o j iK a io m n x  n o A s e c H b ix  K O H B eöe- 
poß  b npHcrpoHKe k  nipeccosoM y K o p n y c y  aB T oa a B O A a  hmchh JIh- 
x a n e ß a ,  hbahioiuhxch u a c x b io  CHCTeMbi K O H B eflep oB  B c e n o  nopny- 
ca , oieÄ yiom aH .

ripH C TpO H K a COCTOHT H3 T p e X  HpOJieTOB UIHpHiHiOH HO 2 4  M  H Bbl- 
c o t o h  o t  ypoiBHH n o u a  c y i u e c T B y i o i u e r o  3 A a iiiiH  a o  i d a o b o k  h  u o ä -  
K p a u o B o r o  p e j ib c a  1 8  m . B  s t h x  n p o A e x a x  n a  u acT H  h x  a a h ih h  
KMeeTCH u o k o a m m h  3Ta>K , 3aM eHHiom,HH H O A B aA bH oe n o M e iu e H n e , 
C T poH TeA bC TB o K o x o p o r o  o K a s a u o c b  e e u e A e o o o ß p a ä H b iM  h o  c y m e -  
cT B yion tH M  ycAOBHHM  r p y H T a . B b ic o T a  u o K O A b H o ro  3 T a » c a  o t  y p o B -  
h h  n o j ia  c y m e c T B y w m e r o  3 A a n «H  6  m , u e x x y  s t o h  O TM eTK oft h 
HyAeBOH OTMeTKOH npeA yC M O T peH O  HeCKOAbKO rp y 3 0 B b IX  AH(j)TOB 
r p y a o n o A ’beM H O C Tbio 1 0  t  h  A ecT iiH m ib ie  k a c t k h .  U o k o a m i u h  3Ta>K 
H M eeT a n o p H b ie  K on cxpyK u .H H  ä a h  M O H T asca  h o t o h h u x  a h h h A  
K p y n H b ix  n p e c c o B ,  a  n a p e K p b iT n e , b  bi n  o  a h c b h io e  H3 > K eA e3o6eTO H - 
HblX HAHT, B OOOTBeTCTByiOmHX MCCTaX paCCHHTaHO 'Ha H a rp y3 B H  
OT CKA3AOB M eT a A A a , 'UlTaMnOB H T. A. Ha HyACBOH O TM eTK e nO Ä 
n epeK ptJT H eM  H O K O A bH oro 3 T a » ia  ipa3M em eH b i AeH Ton-H bie TipaHC- 
n o p T e p b i  ä a h  yßop'KiH o t x o ä o b ,  n a K e ra p o B O H n b ie  n p e c c b i  h  n p o e a -  
A bi ä a h  K O A e cH o ro  x p a H c n o p T a ,  C B H 3biB aiom H e n p H C T p o ftK y  c  o y -  
m e cT B y io m H M  3A aH H eM  n p e c c o B o r o  K o ip n y ca .

K  TOAOBHOH HaCTH TpeX HO'BblX HipOAeTOB HipHMbiKaer CKAaA- 
CKOÖ npOAeT AAHIHOH 3 0  M , HMeiOUlHH JKeAeaHOÄOpOHCHblH IBBOA 
ä a h  noÄaq,H MexaAAa h iCBH3aHHbiH nepewpbiBaiomHMHCH n oA »pa - 
HOßbiMH nyxH M H  c  nacTbio 3Toro inpoAeTa, HaxoAHmeflcH b  3abhhh 
K opnyca. H a  oxMexKe + 6  m  pa3M em eHu a btomaxn3H p o B aHHbie  a r- 
p e ra T b l ÄAH paO KpOH  HlHpOKOpyAOHiHOH CTaAbHOH AeiHTH, HCnOAb- 
3yeM O H  ib K a n e cT B e  ncxoA iioro  M a x e p H a A a  äa h  x o a o a h o h  u iT aM - 
noBKH KpynHoraöapHTHbix AeTaAefi kb5hh h onapeHHH aBTOMOÖH- 
A eft, OKAaAbi 3aroT O B O K  h nacTb ck a h a b  MeTaAAa.

H p n  HOMOmH MeXaH,H3HpOBaiHHbIX SAeKTpOHipHBOAHblX TeAOKeK 
3aroTOBKH H3 3Toxo npoAeTa nepeAaiorcH  k  npeccoBbiM ahhhhm 
B OOHOBHblX npOAeTaX HpHCTpOHKH. B  ApyrOM TOPUe HOBblX npo- 
AeTOB o t  rpanHAbi noKOAbnoro 3 T a » a  a o  KOHua nocTpoÖKH HMeiOT- 
ch aHxpecoAH, Ha Koxopbix paonoAO/KeHbi ynacrKH h oßopyAOBa- 
HHe y3AOBOH H OÖIUeH CÖOpKH KaÖHH, a HOA aHTpeOOAHMH ipa3Me- 
meH MeX3HH3HpOBaHHbIH MHOTOapyCHUH CKAaA UITaMnOBOK KaÖH- 
Hbi c  noÄBecHRMiH mTaöeAeyKAaAHHKaMH. B b ic o x a  s t h x  aHTpeco- 
Aefl o t  ypoBHH noAa n ep B oro STaaca 8 m .

M e * Ä y  3 0 -M e rp o B M M  np,OAeTOM h aH T pecoA H M H , b npoH 3B O A - 
CTBeHHbix n p o A e T a x  n p n cT p oH K H , n ocA eA O B aT eA bH O  p a 3 M em eH b i 
IIOTOHHbie MeXaHH3HpOBa,HiHbie H a.BTOM aTH3HpOfiaHHbie ahhhh 
K p y n H b ix  n p e c c o B ,  .he x o x o p u e  H3 hh x  hm ciot ihhn e n n e  npH B O A bi, 
CKA3A K p y n H b ix  u iT a M n o ß  äa h  A e T a A e ft  K a ß m  h on epeH H H  c  y n a -  
CTK3MH ÄAH MCA KOTO peM O H T a, MexaHH3HpOBaH,HbIH MHOTOHpyOHblH 
cK A a A  niTaM inoBOK on ep eH H H , T a K sce  o ß o p y A O B a e H H ü  n o A ß e cH b i-  
mh ü iT aöeA eyK A aA H H K aM H , h  icß op oH H b ie  yn acT K H  y3A O B  on epeH H H . 
K p O M e  TOTO, B 3THX npO A C T aX  OTBeAÖH.0 M6CTO b6A;H3H o t  n p o e 3 -  
ÄOiB ÄAH HeÖOAbUIHX yP  3  CT KOB, H eoßxO A H M b lX  ÄAH CAyHCÖH M e x a - 
HHKa h 3 H epreT H K a K o ip n y ca  (MeAKHH peM O H T h oßcA yn eH B aH H e 
npoH 3B O A C TB eiH H oro oöa p y A O B a H H H , ipaon oA O JK eH H oro  b  n p o A e T a x ) .

B  3 0 H e  M eJK Ay K paftH nM  ph a o m  koaohih c y m e c T B y i o m e r o  3 A a - 
hhh K o p n y c a  h n e p ß b iM  phaom  koaohh opH C T poflK H  xaK H ce H M eeT- 
ch H ecK O A bK o H p y c o B  a iH T peooA eft, n a  K O T op b ix  pa3M en i,eH bi M o e n - 
H o -cy n iH A b H b ie  a r p e r a T b i ,  BeHTHAHUHOHHbie ycTaH O BK H  h A p y r o e  
B o n o M o r a T e A b H o e  oöo ip yA O B a H H e.

TaKHM oöpaaoM , HOBan npHCTpofika k  npeccoBOMy K opnycy  aB- 
T03aBOAa n o  CBoefl o p r aHH'3auno h h o h  crpyK Type npeACTaBAflex c o -  
ÖOH HHKAHPeCKH 3aMKHyTyiO npOH3BOÄCTBeHHyiO eAHHHUy —  «u ex  
KaÖHH h onepeHHH», TAe npoH3BOAHTCH noAii-ioe HaroTOBAeHHe h 
cß op n a  Bcefi npoAyKUHH n p eccoB oro  Koipnyca, BxoAHinen b hom ch- 
KAaTypy s th x  nacreft aBTOMOÖHAen (KpOMe inipot[)hahpobaHhbix Ae-

ra A e ft ,  KOTOipbie npoH 3BOÄHTCH  b  o a h o m  H3 in p o A e r o B  c y u i e c x B y io -  
m e r o  3A aH H H ). npH M biK aioiH H H  k  h o ib o h  n p n e x p o H K e  KpaftHHH n p o -  
A e r  n a cx H  K o p n y c a  T a K n ee b x o a h t  b  c o c x a B  u ,e x a  k 3 6 h h  h  o n e p e ­
HHH. B 3 t o m  n p o A e T e  np0H3B0AH TCH  B c e  cp eA H H e M enK H e u iT aM - 
noB K H , H A y m n e  na c ß o p K y  KaÖHH h  on ep eH H H . 9 t o t  n p o A e T  c b h -  
3aH  TO AK aiom H M H  K O H BeflepaM H  c  n p ö A e x a M H  n p H crp o flK H  b  c a h -  
H oe. u e A o e .

Oßmnfl MapmpyT xpaHonopxHbix rpy3onoTOKOB roxoBofl npoAyK- 
uhih b  u ,e x e  k a 6 hih ih onepeH H H  cA eA y io iH ,H ö :

1 ) OT AHHHH niTaMinOBKH H3 O K A aAbi U ITaM nOBaH HU X A eT aA eft 
n o  npH inaAAeJKHOcTH ;

2) c o  CKAaAOß UITaMnOBOK uepe3 MOHKy h cyuiKy H a CßOpOHHbie 
ynacTKH;

3 )  o t  c ö o p o H H b ix  yn acxK O B  n e p e 3  n o A B e c H u e  c k a b a m  TO AK aio- 
m e r o  K O H B eflep a  ib K y 3 0 B n o ö  u e x ,  paa iM em eH H biö  b  A p y r o M  3A3HHH 
(TpaH CnOpTHpOBaiHH e B Ky30BfliOH U e x  nipOHSBOAHTCH TOAKaiOIUHM 
M eiKUeXOBblM KOHBeftepOM , HenOCpeACTBeHHO CBH3aHHbIM C TOAKa- 
io iu h m h  K O H BeflepaM H  u e x a  K a ß u H  «  on ep eH H H  h  u ipoxoA H U iH M  n o  
r a A e p e e ,  coeA H H H io iu e fl n p e o c o B b if l  K o p n y c  co 3A aH H eM  K y 3 a B H o ro  
u e x a ) .

n p o m e A u iH e  K O H TpoA bH bifi o c M o x p  nipH B b ix o u e  c  m p e c c o B b ix  
ah ihhA  r o x o B b ie  u ixaM inoB aH H bie A eT aA H  KaßniH h  on epeH H H  B p y u -  
u y io  yK AaAbiiBaioTCH cT on a M H  b b o o m  a o  4 0 0  k z  b  o n e u u a A b H b ie  
n o A B e cH b ie  K O H TeflH epbi, n o A B e u ie H H u e  k  r p y a o B U M  TeA eiK K aM  
T c w iK a io m e ro  K O H B eflep a . A a h  s t o t o  b  M e c r a x  ß u x o A a  c  n p e c c o -  
BblX AHHHH TOTOBblX Ä C T aA efl TOAKaiOIUlHe K O H B eftepbl H'MeiOT ncw iy- 
R O A bU eB bie H enpH BO Ä'H ble OTBeTBAeHHH, OBH3aHHbie M6XaHH3MaMH 
3aTaAKHßaiH'HH T eA em eK  c  T ipaccaM H  K O H B eflep a . r io A y K O A b u e B b ie  
OTBeTBAeHHH M o ry T  ß b iT b  CBH3aiHbi .H e n o cp 6 A C T b ch h o  c  n p e cca M H  
Ha AHHHHX UITaMHOBKH upHBOAHblM H HAH HenipHBOÄ'HblMlH p O A braH - 
raM H  ä a h  n oA a n H  K O H T eftu epoB , oH H T bix c  T e A e m e K , c  n p e c c o M , 
yuaAeHiHMM o t  in oA yK O A bu eB bix  o t b e x B A e H h fl . T a n n e  n p e c c b i  ,mo- 
r y T  ßb iT b  cBH3aiHbi c  OTBeTBAeHHHmh TO AK aioiu 'H X K O H B eflep oB  n p n  
n o M o iu u  n e p e cT a B H b ix  
A eH T ou H bix  T p a H c n o p T e -  
p o ß ,  K O T op bie  n e p e u a io T  
B b ix o A H iu n e  c  n p e c c o B  u e -  
TaAH k  M e cT y  h x  n o r p y 3 K ii  
b  K OH TeflH epbi Ha n o A y -  
KOAbUeBblX OTBeTBAeHHHX.

B b iß o p  s t h x  B c n o M o r a -  
TeAbHblX yC TpoftC TB 3aBH- 
c h t  o t  x a p a K T e p a  u iT aM - 
n y e M b ix  H 3A eA nft, h x  r a ß a -  
pH TH bix p a 3 M e p o ß , T eM n a  
UITaMnOBKH H T. A . CpaB- 
HHTeAbHO HeßOAbU IH e, A e r -  
k o  y K A a u b m a e M b ie  A e ia A H  
n p o m e  3 a rp y> K a T h  b  k o h -  
T eftH ep H enocpeA C TB eH H O  
B 0 3 A e  n p e c c o B ,  n o u a B a a  
KOHTeHHep k  n p e c c y .  H a o -  
ß o p o T ,  n p n  yK A aA K e K p y n ­
H bix H3AeAHÖ, K O T op b ie  
ßbICTpO 3anOAHHIOT KOH- 
T e flH ep b i, u e A e c o o ß p a 3 H e e  
n o A a B a T b  h x  k  oT B eT B A e- 
h h k ) T O A K a io iu e ro  KOHBefl­
e p a ,  UTOßbl He HMeTb n o -  
Tepi> BpeM eH H  n p n  n a cT o ft  
n o A a n e  K O H TeflH epoB k  
n p e c c y .

3anoAHeHHbie KOHTeftHe- 
pbl CO UITaMnOBaHHblMH 
AeTaAHMH nepeAaioTCH 
TOAKaiOIUHM KOHBeftepOM 
Ha COOTBeTCTByiOIUHfl MHO- 
roHpycHbift CKAau xpane- 
HHH 3aÄeAOB UITaMnOBOK 
(Ha CKAaA AeTaAefl on ep e­
HHH u eT a A H , K p oM e t o t o ,  
m o jk h o  noAaßaTb aBTono- 
rpy3HHKaMH). ü o  npnßbi- 
t h h  Ha CKAaA rpy30Ban 
TeAemKa c  AeTaAHMH no- 
nauaeT Ha OAHy H3 onycK- 
h m x  ceKunfl KOHBeflepa, 
rue KOHTefiHep oTAeAneTCH 
o t  TeAe*KH h  CKaTbißaeTCH no HaKAOHHOMy poAbraHry b  30Hy 3a- 
XBaTa KpaHOBoro uiTaßeAeyKAaAHHKa, nocAe nero ycTaHaBAHBaeT- 
c h  Ha CKAaue ä a h  xpaHeHHH 3aueAa (p n c. 1 ) .

EMKOCTb c k a h a o b  p a c cu H T a H a  b  cooTB eTC T B H H  c  p a 3 M ep a M H  3 a -
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n y c K a e M b ix  b  H 3roT O B jieH H e n a p T n ft  m T a M n o B a iu ib ix  A e r a a e ft ,  k o - 
T opfaie 3aB H C H r o t  r a ß a p H T H b ix  p a 3 M e p o B  h M eTajuioeM K O CTH  A e -  
T a jie ft ,  h o  He n p e B H iu a io T  M ecaH H oft n o r p e ö H o c t h  n a  c ß o p K e .

J X e r a j m  c o  cK J ia a oB  Ha c ß o p K y  h o a s i o t c h  c jie A y w m H M  o ß p a 3 0 M : 
«p a iH O B u e  iH T a'öeJieyK A aA 'iH K H  c h h m 3 i o t  K O H TefiH apbi c  AeTajiH M H  
c o  m i a ö e j i e f t  M H o r o a p y c H o ft  yK jiaA K H  h  n o a a io T  h x  k  A p y r o f i  
n p a c c e  T ö J iK a io m e r o  K O H B eflep a , K O T op a a  TaK>Ke H M eeT n a  cK A a a e  
o iiy cw H b ie  ceKHHH. K o M a n a a  Ha in o a a 'iy  o n p e A e a e H H b ix  A e T a a e fi  
n o a a e T c a  n o  CHCTeM e c b h b h  c  A H c n e m e p c K o r o  nyH K T a. JJeTa.riH H3 
n oA a H H b ix  k  T O A K a iom eM y  K O H B eftepy  KOHTeftHepOB n e p e r p y w a iO T -  
c h  3 a e c b  b  on eu H a A b H y K ) « O A ß e c H y io  T a p y ,  r a e  o h «  y e T a H a B A «B a - 
IOTCH C B03AyUIHbIM H npOMeHCyTKaMH ÄAH UHpKyAHHHH npO M blBaiO - 
m e ft  5KHAKOCTH n p «  nipoxoH CÄeH H H  M oe^ H O -cy iH H A M ioro  a r p e r a -  
T a KOHBeftepHiOH HpOMblBKH h  oyu iK H .

C n e u H a jib n a a  n o A B e c u a a  T a p a  « p n o n o c o 6 j i e n a  k  k o h t^H rypaH H ii 
o n p e a e a e H H b ix  M A e a n f t ,  « o ,  KOHenHO, c  b o 3 m o * h o h  yHH<})HKauH- 
e fi. n p H M eH eH H e c n e u H a a b H o ft  n oA B eciH oft T a p b i  o ß y c a o B J ie H o  TeM, 
■ITO CTpyH  rrpOMHBOHHOH JKHAKOCTH AGHCrByiOT H a n o A B e m e n H b ie  
k  K O H B eftepy  K p y n u o r a ß a p H T H b ie  u iT a M n oB a B H b ie  A e T a a n  n e r ip a -  
BHAbHOft <})OpMbI KaK « a  T ypÖ H H H ble AO naTKH , BbI3bIBatOT HX B p a -  
m aH H e n a  n o A B e c K a x  h  n a a e H H e , b  p e 3 y a b T a r e  « e r o  <5biBaioT n a - 
CTbie 0CT3H0BKH MOeHHO-CyiHHAbHOrO OÖOpyAOBaHHH. ü p H  yCTHHOB- 
K e b  c n e u H a a b H o f l  T a p e  h3 a c a h h  « p o x o ä h t  « e p e 3  M oitacy b  (Jm k c h - 
pOBaHHOM inOAOJKeHHH. H eo6X O A H M O C T b iITpHMeHÖHHH nOAOÖHOÜ T a ­
p b i a a h  K a> K Ä oro  H3AejiHH y cT a n a B jiH B a e r cH  onbiTH biM  n yT eM .

y c T a n o B K a  T p a H c n o p T H p y e M b ix  c o  c o a a a  « 3 a e a H H  b  c n e u n a a b -  
n y i o  T a p y  HBAneTCH eABH CTBeHH oft « e p e B a a o b h o ft o n e p a u n e f t  b o  
Bc e M  UHKJie n p ox o jK Ä eH H H  n p o a y K iiH H  b  p e x e  n o  T o jix a io m H M  k o h - 
B e fte p a M .

O n o p o /K H e iiH b ie  K OH TeftHepbi n oA seu iH B a ioT C H  k  T ea e jK K aM  t o j i- 
K a io m e r o  K O H B eflep a  h  aB TO M aTH H ecK « «a n p a ß A H io T C H  « a  n o A B e c -  
HOÖ CKJiaA nOpO>KiH«X KOHTCHiHepOB, OTKyAB ilip0 p p 3 MMHblM yC T p o ft- 
c t b o m  b  on p ea eJ ieH H O M  pH T M e OHOBa n oa a ioT C H  k  n p e c c o B b iM  a h - 
h h h m  a a h  3anoAHeiHHH .HOBbiMH napTHHMH H iT a M n y eM b ix  A e T a a e fi  
(n o A B e c H b ie  c K a a a u  K O H T eftH epoa  p a 3 M e m e H u  b  c rra p oM  3 a a H «H  
K o p n y c a ) .  A H a jiorn > rH b ie  n o A B e cH b ie  c K a a a b i  n p e a y cM O T p e H u  a a h  
x p a «e H H H  n o p o H iH e fi  e n e iiH a a b H o ft  T a p b i, n p H M eH n eM oft n p «  n o a a -  
He H3AeAHH H a «p O M b lB K y .

r i o c a e  MOHKH H CyiHKH B  OÄHOM H3 A B yX  MOCHHO-CylH«JlblHblX a r -  
p e r a T o o  a e T a jiH  c o r a a c H O  3aAa«H iO H  n p o r p a M M e  H anpaB Jiü ioT C fl

n o  ROM aHAe c  A H c n e m e p c K o r o  n yH K T a aB T O M a ra n ecK H  n o A a e T c a  
n o  M e p e  n o T p eÖ H ocT H  Ha C K a a a  M H o r o a p y o H o r o  xpaH en H H  u iT aM - 
n o B a e H b ix  A e T a a e ft  a a h  o n e p e A H o r o  3an oaH eH H H .

JXj m  c o ö p a H H b ix  Ha c ö o p o H H b ix  y n a c T K a x  n o a y 3 a o B  T a x a c e  HMe- 
k j t c h  c n e n n a a b H u e  n o A B e cH b ie  c K a a a H ,  o r K y a a  n o A y 3 a u  b  3 a a a H - 
h o m  pH TM e n o c T y n a io T  « a  o 6 m y i o  c ö o p K y  KaÖHH h  o n e p e « H H .

C o ö p a w H b ie  Ka6H.Hbi h  yaafci onepeH H H  n o c T y n a io T  H a n oA B ecH b ie  
C K a a a b i, a  3aT eM  b  3aAa«iH O M  p « T M e  n o a a io T c s i  k  M e a in e x o B O M y  
K O H B eftepy h  ä a a e e  b  «y 3 O B H 0 ft « e x  a a h  on p a eK H .

TaKH M  o 6 p a 3 0 M ,  n p n  «en oa b 3 0 B a ,H H H  T O A K aiom H x n o A B e cH b ix  
K O H BeftapoB p e m a e r c H  3 a a a « a  C 0 3A aH «H  KOMnaeKCHO aBTOM3TH3H- 
p o B a H H o r o  h  M exaiH H 3H pooaiH H oro n poH 3B 0A C T B a b  n p e cco B O M  K o p -  
n y c a  a B T oaaB O A a «  n o n ™  n o a H ö C T b io  HCKAionaeTCH p yH H oft T p y A  
Ha T p aH on opT iH bix  o n e p a u H H X . P y q H b ie  p a ö o T H  c o x p a H e H b i ToabK O  
T aM , r a e  a,BTOM aTH 3au«si H e o n p a B A a iiH o  cao>K H a h a h  n o K a  n p a K - 
THHeCKH «eB 03M 0>K :H a.

T p a H c n o p T H a n  c  h  c  t  e m a  a a h  y ß o p K H  o t x o a o b .  
O öm ee  Koam ecrBO noayHaeMbix n p n  uiTaMnoBKe o t x o a o b  c o c r a ß -  
aaeT b o  b c c m  n p e c co B O M  K o p n y c e  n p «  n p o n p a M M e  1 9 6 5  r.
6 7 .5  T b ic . t  b  r o a .  H 3  s t o t o  K O A H necTBa n a K e T H p y e M b ie  o r x o a b i  
COCTaßAHIOT 4 4 ,2  TbIC. T HAH QKOAO 1 4 5  T B CyTKH.

Z la a  n a K e rn p o B a H H a  T a K o n o  K O A H necTBa o t x o a o b  b  K o p n y c e  
ycrra H a b a Hißai o t c h n e T b ip e  rH A paB A H «ecK H X  naK eTH poB O H H bix n p e c -  
c a  H e n p e p b iB H o ro  x ip e e c o B a n H a  n poH S B O A H T ea b H ocT b io  3 ,0 —
3 .5  tI h ü c . TaKH M  o 6 p a 3 0 M , naK eTH poB O H H bie n p e c c u  H M eioT p a c -  
H e r a y io  3 a r p y 3 « y  o k o a o  8 5 — 6 7 % ,  h t o  n oaB O A H eT  6 e 3  3 a T p y a H e -  
h h ü  n e p e p a ö a T b iB a T b  OTXOAbi n p «  h x  n o cT y n a e H H H  b o  B p eM S  
IHTaMinOBKH.

P a 3 M e p  naK eTO B n p «  B e c e  5 0 — 8 0  k z  paB&H 2 5 0 X  2 5 0 X  5 0 0  m m . 
T laK eTH poB O H H bie n p e ic cb i  M o c k o b c k h ü  a B T 0 3 a B o a  h m q h h  J lH x a n e -  
B a H 3roT O B a a eT  c o ß c r B e H H b iM «  cn a a M H  h  n o  c b o h m  n ep T ea ca M .

y a a a e H H e  o t x o a o b ,  n o a y H a e M b ix  n p n  u iT a M n oB K e , n o a n o c T b io  
M e x a H H 3 H p o B a «o . C n cT e M a  y ö o p K H  b  c y m e c r B y io m H X  n p o a e T a x  
n p e c c o ß o r o  K o p n y c a  n o A B e p r a e T C «  K op eH H oft peK O H crpyK U H H , a 
b  H OBbix n p o a e T a x  c o 3 a a e T c a  A o n o a h h T e a b i ia a  y ß o p o H H a a  CHCTe- 
Ma.

C Aßyx C T op oH  K a s iA o ft  h o t o h h o h  n p e o c o B o f t  a h h h « ,  pacnoao- 
jKem H oft b  H OBbix n p o a e T a x  K o p n y c a ,  b  «e p e w p b iT H H  u o K o a b H o r o  
3Ta>K a, K O T op bift cay>KH T n o a o M  n a  n p e c c o B b ix  ynacTKax, B A o a b  
B ce ft a j i h h h  AHHHft C A eaaH U  n p o a o A b H b ie  n p o e M u  liiH pH H oft

P hc. 2.

TOAKaiomHM KOHBeftepoM A aaee Ha cSopoaHbie ynacTKH, .HenoepeA- 
CTB0HHO K paÖOHHM M6CTaM Ha CÖOpKe, TAe TOAKaromHÖ KOHßeftep 
TaK>Ke HMeeT onycKHbie c b k u h h .  OnopoxcHeHMaa Ha oß op n e  noA- 
BecHaa onenHaabHaa Tapa coraacHO nporpaMMHOMy aApecoflaHHio 
Hanpa'BaaeTca c H a n a a a  Ha «OABecHoft cK aaa a a h  Tapbi, a 3aTeM

1 0 0 0  .mjk. 3 t h  npoeMbi nepeKpbiTbi cteMHUMH cÖopHbiMH >Keae30- 
ßeTOHHbrMH «AHTaMH TaKHM o6pa30M , «T o  npn yAaaeHH« a io ß o f i  
H3 3 t h x  na«T  o6pa3yeT ca a i o k  b nepeKpuTHH, cayacamHÜ ä a h  
cß p oca  o t x o a o b  Ha aeHTOHHue TpaHcnopTepbi, pa3MemeHHbie Ha 
HyaeBoft OTMeTKe n o A  a h h h h m h  KpynHbix npeccoß .
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T ip a H o n o p r e p b i  « M e io T  pc3H H O B yio  jieHTy h ih p h h o h  120 0 - m m . B  
jihdkh  B C TaB jieH U  O T X O A on poB O A H m H e x o ö o T b i ,  n o K a 3 a » H u e  Ha 
p « c .  2 .

C n cT e M a  j ig h t o a h b ix  T p a iH cn o p T e p o B  b  c y m e c r B y io m H X  n p o j i e -  
Tax cBH 3a.Ha c  'CHic t g m o h  b  n p H cn p oH K e  MarHCTpajibHbiM T p a H c n o p -

P h c . 3 .

T e p o M  ( p h c . 3 ) . 3 t o t  yÄJiKH eHH bifi a g h t o h h u h  T p a a c n o p T e p  3 a - 
MeHsieT n pexiH H Ö , p a c n o j io x e H H b iH  b  noÄ 3eM H O M  TO H H ejie b  3ö h g  
t o p h o b  c y m e c T B y io m H x  npojiG TO B . H a  p » c .  3 <noKa3a.H b h x o a  h o - 
B o r o  T p a H c n o p T e p a  n a  H y jie B y io  oTM C TK y b  3 0 H e  h o b o h  n p H C T p oft- 
k h  k  K o p in y cy .

I la K e T iH p y e M u e  o t x o ä m , n o j iy q a e M b ie  m p «  lH T aM noB K e, p a 3 A eA H - 
hdtcb Ha caMHX u iT a M n a x  n p n  n o M o m n  cneU iHaJibH bix HOHieft h  a s -

TOMaTHHeCKH CÖpaCblBaiOTCH B x o ö o -  
t h , B G A y m n e  k  jic h t o h h u m  TpaHc- 
nopTepaM n o A  npeccaMH.

O t x o ä h , KOTopbie noAJie>KaT h c - 
nojib30BaHHio nyTeM b t o p h h h o ü  ne- 
pepaöoTKH npn uiTaMnoBKe öojiee 
MGJIKHX H3ÄeJIHH, yAaAHlOTCH T3K>Ke 
no B03M0ÄH0CTH aBTOM3TH3HpOBaH- 
HblM CnOCOÖOM, HO BM6CT0 CÖpOCa B 
JIIOKH iepe3 XOÖOTbl T3KHe OTXOÄbl 
coönpaioTCH b  cneu,HajibHyio Tapy, 
ycTaH aB JiH B aG M yio b o 3jig c o o t b g t - 
cTByiomHX npcccoB. no MGpe 3anoji- 
H6HHH OTXOAaMH 3Ta Tapa BbIB03HT- 
CH KpaHOM HAH KOJIGCHbIM TpaHCnOp- 
t o m  k  MGCTy c6opa HCnOJIb3yeMbIX 
OTXOÄOB H HX XpaHeHHH.

n oA a n a  o t x o ä o b  k  naKGTHpoBOM- 
HbiM npcccaM  nyTCM h x  HGnpepbiB- 
h o h  3arpy3KH noKa3aHa Ha pnc. 4 
(BHH3y H 3o6pa*eH U  np0M6)KyT01- 
Hbie nepeAaTOHHbie TpaHcnopTGpbi). 

y^ajiGHae naKGTOB nocjiG h x  npec-
C0B3HHH T3K2K6 nOAHOCTMO M 6X3HH- 
3HpOB3HO. JXna 3 T 0 r 0  HMGIOTCH 
T p a H cn o p T G p b i, yCTaHOBJieHHbIG B
cn e u H a jib H b ix  K a H a jia x , n o A a io m n x  
c n p o c c o B a H H u e  naK CTbi k  ÄByM
UiaXTHblM nOÄ’beM HHKaM  SJlGBaTOp- 
H o r o  T H na, KaJKÄblH H3 KOTOpHX 
HMGGT n o  Ä B a OnpOKHÄblBaiOmHXCH 
n a K e T o cö o p H H K a  b  BHAe k o b u ig h . 
n p H  h x  onpoK H Ä bm aH H H  n aK eT bi n e -  
pGBaAHBaiOTCH B nOÄBOÄHM bie n o  
c n e u n a A b H o fi  j k g a 6 3 h o ä o p o >k h o h

B eTK e B a roH b i ( p n c .  5 ) .  B  p 6 3 y jib T a -
TG TaKOH CHCTGMbl yÖOpKH OTXOÄOB 
AHKBHÄHpyGTCH B 03M 0)K H 0CTb 3 a -
XJI3MAGHHH OTXOAaMH npOH3BOA" 
CTBeHHblX ynaCTKOB H yCTpaHHGTCSI
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Phc. 5.

TH jKejibiH  pynHoft T p y a  npn yöopK e o tx o a o b . H eK O T op b ie  n o K a 3 a - 
TejiH  M exaH H 3auH H  T p a H c n o p T a  b n p e cco B O M  K o p n y c e  ripHBeaeHbi b 
c a e a y i o m e f t  T a 6 jm u e .

P a c i e r  o K y n a e M o c m  T O J i K a i o m H X  k  o  h b  e  ft e - 
p  O iB. P a 3HHU.a B CTOHMOCTH TpaHCIlOpTHpOBKH 1 T rpy3.0B_ JTpO- 
c t h m h  TO jixaioinH M H  K O B BeftepaM H  p a o « a  65 K o n . T o fto B a a  s k o - 
h o m h h  na c t o h m o c t h  n e p e B 0 3 0 K  c o c T a ß ^ a e T  269 700 - 0,65= 
=  175 000 py6.

PaäH M Ita B CTOHMOCTH T O /IK aiO lU H X  H npOCTblX K O H B eflep oB  ( c  
yaeT O M  oaH H aK O B oft ä Ji h h h  T p a c c  h H onojib30B aH H H  n p n  n p o c T b ix  
K O H B eflep ax  T p a c c ,  iH M erom a x ca  b  H a a n m « )  p a B H a  798 000 pyß.

CpoK OKynaeMOCTH a o n o J i«H T e ^ b H b ix  3 a T p a T  co cT a B J ia e T  
798 000: 175 000=4,5 r.

U c n C M n a tu iS i/

P a c n e T  H a  n p o H H o c T b  C T e p j K H e f i  K a p K a c a  H e c y m e r o  K y 3 0 B a - t J j y p r o H a

M. B. UIKOJlbHHKOB. . :: t . :• 7 ,
HAMM t .

1 ^  APKAC Heoym ero Ky30Ba-<J>yproua c o c t o h t  h3 npoao./ibHbix LUnaHroyTHan paMa c o c t o h t  m3 a sy x  cto©k, ayrH* Kp'biuiH h. no-
■ *  CBH3efl —  C T pH H repoB  h n o n e p e a H b ix  cB a 3 e fl  —  m n a H r o y T -  n e p e a H o fl  öaJiKH K a p K a ca  o cH O B a H n a .  ‘  ' 1
H bix p a M . f l j i a  p a c a e T a  o ß m e f l  npoHHOCTH f t e c y m e r o  -K V 3 0 B a -H C ii9 a b 3 y eT cn

npn pacaeTax noa noHHTKeM C T p H »rep b i n a c T o  n o a p a 3 y M e B a io i  TaK H a 3 b iB a eM a a  6 a a o a H a a  T e o p a a  uoHKOCTeHHbix KOHCTpyKixnfi. B
He T o a b K o  n p o a o a b H u e  crep>K H H  K a p K a ca , ho h yaacT K H  o ö u ih b k h  c o o t b 6 t c t b h h  c  s t o f t  T e o p n e f i  K y30B  p a ccw a T p H B a e T C a  KaK o ö b ia -
C o a b m o fi  KpHBHSHbi, c ir o c o Ö H b ie  n e p e a a B a T b  H op M a a b H b ie  c h a m  n a a  ö a a K a ,  o n K p a io m a a c a  Ha p e c c o p b i  h H 3 r H 6 a io m a a c B  noa a e f l -
(H a n p H M ep , ya a cT K H  o ö l u h b k h  Ha 3 a icpyraeH H H X  K p u u iH ) .  K c t b h b m  c o ö c T B e i iH o r o  a e c a  h B e c a  r p y 3 a .
CTpBHrepaM o t h o c h t  TaKJKe oÖBH3Ky Ky30Ba h aoH>KepoHbi Kap- B sjieMeHTapHoft xeopHH öaaoK ne yraTbiBaiOTCH aetfiopMauHH
Baca ocHOBaHHH, ec ah ohh nayT HenpephiBHo no Bceft nAHHe x y -  noßepxHOCTH noa AeftcTBHeM npHaoiKeHHbix k Heft Harpy30K,
aoBa. BcaeacTBHe nero b fiajioHHOM pacnere noBepxHocTb Ky30fla chh-
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6 AßTOMOÖHJibHan npoM biiujieH HOCTb JVs 6, 1961 r.

TaeTca HenporHÖatomeflcH. O to paBHoueHiio AonymeHHio o  to m , 
hto cTep>KHH KapKaca oÖJia.'iaiOT öccKOiienHoii xecTKOCTbio h b 
HHX MOryT B03HH«aTb TOAbKO npOAOAbHbie CHAbl.

B  p a c M e r a o H  c x e M e  K y 3 0 B a  n pH H H M aercH , t o  ÄHCTbi o ö iu h b k h  
paÖ O T aiO T  TOJIbKO IH3 CÄBHr. r ip H  9TÜM IIO ;ip a 3 y MeBaCTCSI, HTO 
CTepjKH H  K a p K a c a  h m ö o t  u ia p H H p u  b  y 3 J ia x  coeAHHCHHH. B  ä b h -  
h o m  c j i y a a e  K OH Typ cen eH H fl K y 3 0 B a  H e H 3M eH aeT ca  j in u ib  T o r a a ,  
K 0T Ä 3 u jn a H r o y T H b ie  p a M U  coeA H H eH bi c  > k cc .tk h m h  b  OBoeft n j io c -  
k o c t h  n o n e p e a H b iM H  n e p e r o p o Ä K a M H  (A H a tjip a rM a M H ).

B  OBH3H C H3JIOJK6HHHM ÖaAOHHblfi paCHeT Ky30Ba MO/KeT CHH- 
TaTbca KaK HCXoflHbiü. O h  n03B0JiHeT onpeAeABTb ycHAHH (Hanpa- 
5KeHHH) b  CTep>KHHX KapKaca b  nepBOM npHÖJiH>KeHHH h HyHiÄaer- 
CH B ÄOnojiHHTejibHbix pacneTax, yHHTbraaiomHX Ae<}K»pMamHO no- 
BepXHOCTH Ky30Ba.

O ä h h  TaKoß ÄonojiHHTeJibHbiß paCHeT KapKaca ocHOBanHH H3- 
jiosceH paHee [1 ].  O h noaBOAaeT onpeAeAHTb HanpaiKeHHH b  a o h - 
» e p o H a x  h nonepenwHax, CBH3aHHbie c  nonepenHbiMH A e^opM a- 
iihhmh HHJKHeft aacTH Ky30Ba o t  npHAOXceHHofi k  Heß Harpy3KH.

i =3 ^  V I  I  I I _________V  I  V k _____________ -3

n -a

1
e» ü

□

□

H
D

|
5-8*•P3 |©

□

□

□
□

II
p«

w
p„

j
p« p,

7
P,

«1 5 
P, \P, p, p. p, p,

0
p,

Jft! |«; f/V |fj' jf; ' } / ’('

a)

Qu3i - 1 ,  ft, ft, i,  1+ 1  S f t ~ l , f t , i , * + 1  %a3k - l , k , l , t + l ’

rfle  x

K a c a T e j ib H o e  H a n p a w e H H e  o n p e A e j i a e r c a  n o  öaA O H H ofl (J iopM yA e

c o m c
^ x k ~ ^ h x k - l ,h , i , i + \

x «a ft— l , f t , i , i + t
xh - 1, ft ° f t - l - f t , M + l

rae

—  KacaTejibHoe HanpameHHe naHejiH, p ac-
' f t - i ,  ft, i, i+ i

noJiOHceHHOfl M e*Ay k— 1 h k uinaHro- 
yT aM H  H M e jK A y  ‘  h  i + 1  C T pH H repaM H ; 

6 * _ i .  h. t i + i  —  TOJiziiHHa o ö u i h b k h  ir a n e n » .

—  npHBeAeHHbiß MOMeHT h hcpu hh  ( c  yneTOM

TOJIbKO npOAOJIbHblX CBH3efl) CCHCHHH Ky- 
30Ba Ha ynacTKe M e * a y  k — 1 h k  innaH- 
royTaMH;

—  nonepeH H aa cn jia  Ha stom  >Ke ynacTKe Ky 

30B a;

npHBeAeHHbiß cTäTHHecKHfi MOMeHT OTce-

neHHoß nacTH K y 3 0 B a  a j ih  ceneH nfi M ea cA y  
k — 1 h  k  u in a 'H royT a M H  H a y n a cT K e  k o h -  
T y p a  iu n a H r o y T a  M ejK A y  i  h  i + 1  cx p H H re - 
paM H .

H a  PHC. 1, a  OAHOCTOpOOHHMH CTpejIKHMH H0Ka3aHbI nOTOKH no- 
roHHbix KacaTeAbHbix chji q U 3  b naH eA ax K y30B a, Bbi3BaHHbie 
yKa3aHHbiMH Ha cxeM e HarpyaKaMH.

x k -\ ,  k

* h - 1, ft

f t - t ,  f t , ; ,  ;+ i

PHC. 1. riOTOKH KaCaTeAbHblX CHA B JIHCT3X OÖUIHBKH Ky30Ba: 
a  —  n oT O K H  Qu 3 :  6  —  i i o t o k h  <7 yj -

B  ö a j i o a n o f l  p a c a e T H o f l  c x e M e  K y a o B a  b  c b 3 3 h  c  t o m , h t o  jih c tb i 
o ö l u h b k h  p a ö o T a w T  TOJIbKO « a  CÄBH r, B c e  H a rp y3 K H  KaK c o c p e A O -  
T oa eH H bie , T aK  h p a c n p e A e j ie H H b ie  npH B O A H Tca k  y3AOBOMiy B H A y, 
t . e .  k  cocpeA O T O H eH H U M  c h a b m , npHJioJKGHHbiM b  c e u e H H a x  n o  
u in a H r o y T a M  [2 ],

H a  p n c .  1, a  H 3 o 6 p a jK e H a  cxeM a K y 3 0 B a  c  H a rp y 3 K a w H , n p H B e- 
AeH'HblMH K y3A O B O M y BH A y.

C h ji  bi P 0— P 12 (HHAeKCbi o ö o B H a n a io T  u i n a H r o y r u )  BU 3B aH bi B e- 
c o m  r p y 3 a  h  coöcT B eH H U M  b g c o m  K y 3 0 s a .  O h h  o n p e A e jia io T C H  KaK 
c y M M a p H u e  c h a u  o t  h o a o b h h h  B e c o B  r p y 3 a  h  K y a o B a , n p H x o A a -  
m n x c a  H a A B a  n o A y n p o A e T a  c j i e B a  h  c n p a s a  o t  K a iK A o ro  rnnaH - 
r o y T a .

CHAU p [  +- P 3 H P g - f  P n  BbI3BaHbI peaKIIHHMH KpOHUITeßHOB

p e c c o p  P", P\< Pf, P| ( p a c .  2 )  h  o n p e A e A a io T c a  b  n p e A n o A O - 
HteHHH, h t o  AO H JKepoHH  H M eioT u ia p H H p u  H aA  nonepeH H H aM H .

CHAH Ph H P ft BbI3UBaiOT OÖUlHß H 3Th6 Ky30Ba H C03AaiO T B 
o ö u iH B K e  i i o t o k h  n o r o H H U x  K a c a T e A b H u x  c h a .

Phc. 2. CxeMa nepeAanu HarpyaoK Ha ctchu K-yaoBa.

ByA eM  npunHCbiBaTb 3H3K nAioc ä a h  noTOKa noroH H bix K aca- 
reAbHbix c h a , n oA O Ö H oro  H0Ka3aHH0My Ha naHeAH 11, 12, 0 , 1
(pnc. 1, a).

BiHeUI'HHe H arpy3K H  Ö yA eM  CHHTaTb nOAOJKHTeAbHUMH, eCAH OHH 
H an paB A eH bi b  C T o p o H y , n p o iH B o n o A o iK H y io  c r p e A K a M  K oopA H H a T - 
h h x  o c e ß ,  H 3 o 6 p a * e H H b ix  « a  p n c .  1, a.

H c n o A b 3 y a  c x e M y  p n c .  1, a ,  m o jk h o ,  B b ip e3 a B  A io ö o f l  SAeM eHT 
K a p K a ca  c  A eflcT B y iom H M H  Ha e r o  H anpy3K aM H , o n p e A e A H T b  H3 
t c a o b h h  paB H O B ecH a e r o  n p oA O A b H b ie  c h a h .  H a n p H M e p , jijih 
C T p a n r e p a  i = 3  (n eH T p a A b H b ifl c r p H H r e p  K pbiuiH  n a  p n c .  1, a )  n a  
y n a cT K e  M e s cA y  y3A 3M H  (3 , 12) h  (3 , 11) m o jk h o  3 a n n c a T b  ycA O - 
BHe p a B H O B ecn a  (n e p B a a  u n i j ip a  H O M epa y 3 A a  ä o  3 a n a T o f l  y K a 3 u -  
B a eT  HOMep n p o A O A b H o ß  CBH3H, B T o p a a  u n ^ p a  —  H OM ep rn n a H ro - 
y r a ) ,  yH H T bm aa , h t o  b  y 3 A e  (3 , 12) n p o A O A b H a a  CHAa C T pH H repa 
paB H a H y A io  (B H euiH H e H a rp y3K H  O T cyT C T B yioT ) :

0 —  9 « 3 i i ,12,2,3 a l\, 12 911311,12,2, 3 a l l ,  12+  -^ 033^ ,, =

OTciOÄa npoAOAbHoe ycHAHe b y3Ae (3 , 11) paBHo 

N u f P =  ^ q u a n a  a u ,  ,2*

B  H H T ep ß aA e M eiK A y y3A 3M H  (3 , 12) h  (3 , 11) ycH A H a b  c t p h h - 
repe  H 3M 6H aioT ca  no AH H eflH OM y 3aKOHy.

AHaAOrHHHblM M6T0Ä0M MOJKHO nOCTpOHTb SnlOpbl npOAOAbHblX 
c h a  a a h  Bcex CTpHHrepoB (p n c. 3, a ,  CAeBa). / ( a h  npOAOAbHbix 
CBH3efi Kyaoßa TaKHe aniopbi Aynrne CTpoHTh h c x o ä h  H3 H3rHßaio- 
u ih x  MOM6HTOB Ky30Ba [2], Oniopbi npOAOAbHbix c h a  CTpHHrepoB, 
nocTpoeHHbie TeM h ApyrHM m c t o a o m ,  ecTecTBeHHo oAraaKOBbi. 
CTpHHrepbi Ky3OB0B-4>ypr0H0B oöbiHHO npaMOAHHeflHbi n o  Bcefl 
ÄAHHe, nosTOMy HaAHHHe uiapHHpoB b  y3Aax He BCTynaeT b  npo- 
THBOpeHHe C HX (JiaKTHHeCKHM «anpHJKeHHblM COCTOHHHeM, BbI3BaiH- 
HblM OÖUIHM H3rHÖOM Ky30Ba. ECAH K CTpHHrepaM npHAOJKÖHa 
nonepeHHaa Harpy3Ka (A O H »epoH bi) , t o  npeAnoAaraeTca, h t o  n po- 
rnöbi o t  3Tofl Harpy3KH ä o a / K h u  ßhiTb MaAbi h He yHHTHBaTbca 
npn oueHKe oßm efl npoHHocrn Ky30Ba.

PaccMorpHM uinaHroyTHbie paMW na npHMepe paMbi k — 10 
(p n c. 1, a) .  3T a  paMa H3o6pa>KeHa na pnc. 4, a  c o  b c b m h  Aefl­
cTByiomHMH Ha Hee Harpy3KaMH. 

BaAOHHaa pacH eraaa cxeMa uinaHroyTHofl paMH npHBeAeHa na 
pnc. 4 , 6  (npeA noA araeTca, h t o  »M eeTca nonepeHHaa neperapoA- 
u l .
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r i p o f l o a b H u e  c h a m  b  y3Jiax (0, 10), (1, 10), (2, 10) h (3, 10) 
u in a H r o y T H o ft  paM M  ( p n c .  4, 6) on p ea eA H ioT C H  CA eAyioniH M H  p a -  
BeHCTBaMH:

N u3o , i o ~ P l0  P ' o :

N u '1,10
N,«30,10 ‘

^ “ a2,10 ~  ^ , , 0  +  ^

+  (?B3

03. ,n +  ^ “ [0 ,11,1,2

10,11,0,1 ^a39 ,10,0,1^/l°1’

' 9u39,10,1,2) k 1 2 ;

N,
N a 2,10

" 32 ,10

N „ =  N  ,10 "32,10

s i n  f

510,11,2,3 9'“39,10,2,3) Ä23

•3  i i i l l l l l l  l l l l ül

2|

j 1 

a ) \

T̂TT

10 9 S 7 6
9
~

*
T

&
—
&

«-12
1-3

II ^ ii 11OJiJJ-Jjj IM1I 5 <> 2 / 
1-3

0

*ulg jj>>«

• i H«“ M fl W 9 g 7 6 5 t  J 2N im 0
(-3

■ \ ,

er •e
& 0"

--- f

k = I 2

Phc. 3. SniopM  npoAOAbHMX c h a  CTepxiHeft Kapnaca (cAeßa —  b 
CTpHHrepax, onpaßa —  b um aH royT ax): 

a —  sn io p u  NU3\ 6  — sn io p u  e  — Biuopti N ycm

cooTBCTCTByeT ipeajibHoö KOHCTpyKiiHH uinaHroyTHoft paMbi. B na- 
cT 'H o c th , paMa, H3oßpa>K6H'HaH Ha p h c .  4, a, He HMeer h h  nonepen- 
h o h  neperopoÄ K «, h h  mapHnpoB b y3Jiax. HenceBan Harpy3Ka 
CTepx<Hefi h KpHBOJiHHeflHOCTb Ayrn KpbiuiH Bbi3D.uatoT nonepen- 
H tie aeiJiopMauHH ajieMöHTOB paMbi h HanpniKeHHH H?:>ißa. Ö os- 
TOMy b oßmeM CAynae uinaHroyTHaa paw a AOAXHa paccnHTM- 
BaTbca He no ßaAOHHoft pacneTHoft cxeMe, a no ßcwiee t o h h o ü  Teo- 
PHH TOHKOCTeHHblX KOHCTpyKiiHH, yHHTMBaiOUieft KOHeHHyiO H3THß- 
Hyio JKeCTKOCTb pa,M H H3MeHHeMOCTb KOHTypa CeieHHH Ky30Ba. 
B 3 t o m  ciiyn ae n p ean oaaraercH , h t o  SAeMeHTM uinaHroyTHoft p a ­
Mbi HMeioT y3aoBbie mapHHpbi b h a ock octh  naHeneü  CTeH h Kpu- 
ihh, h o  He H M eioT hx b nepneHUHKyjiapHOM k noBepxHOCTH k v 30B3

H anpaB jieH H H . K p o M e  t o t o , in n a H ro y T H b ie  paM M  T a x  M a A o Ae<}>op- 
M npyioTC H  b  C B oeft njiocK O C TH , h t o  C T pH H repbi n o -n p e> K H eM y  M o ry T  
CHHT3TbCH npHMOJIHHeHHbIMH. 3 T O  oßO CH O B blBaeT B03MO>KHOCTb 
a a h  o ß m e r o  C A y n a n  CHHTaTb noTOKH K a ca T eA b H b ix  c h a  b  n a H e n a x  
nOCTOHHHbIMH, He BC TynaH  B npOTHBOpeHHH C HCXOAHbIM .MeTOHOM 
p a c n e T a  o ß m e ft  npoHHOCTH K y 3 0 B a .

(1 )

r n e  h 0i— ^23 —  p a 3 M e p b i n a H en ew  b  HanpaBjiOHH H K O H Typa c e -

M e > K Ä y  y3JiaM H  n p o n o jib H b ie  c iw ib i H3MeHHK)TCH n o  jiH HefiHOM y 
3aK0ny.

O weB H Ä H O , HTO ÖaJIO^HaH TeOpHH TOHKOCTeHHblX KOHCTpyKUHÖ 
CT3BHT T a n o e  KOJiHHecTBO ycvioB H H , h t o  p a cH eT H a a  CXOMa MaJIO

/ - J

(0.10)'

( y o ) . n

iu o ) (uo)

TT i r r

o )

(2J0) i (2JO)

!
(uo) j Um)

i S
(0,10) | (ojof
p* 1 Pw
p,l Pi

«IO t.,0

Phc. 4. PacnexHbie cx e M b i uinawroyTHbix paM:
A<7oi — A?j3 — pa3HOCTH BejiHiHH noroHHbix KacaTejibHbix chji. neil- 
CTByiouiHX coeBa h cnpaBa ot iunam-oyTa; Qm — Harpy3Ka, npHXOÄHmaHCa 
Ha nonepeiHHy k =  10 ot Beca rpy3a; Gm — Harpy3Ka, npnxOAHinascsi 

Ha cTeHbi Ky30Ba ot Beca rpy3a h Beca Ky30Ba.

flpH M eH H H  ß a ^ o H H y io  p a c n e T H y io  c x e M y ,  n p n u in o c b  ßb i H a3H a- 
naT b ÄJia u in a H ro y T H b ix  paM  H eoß ocH O B aH H o ß o ^ b u iH e  p a 3 M e p u  
ceneH H H . I l o  ß o n e e  t o h h o h  T eopH H  p a c n e T  m n a H T oy T H oft p a M b i CTa- 
HOBHTCH H 0CT3T0HH 0 TP0MO3HKHM. flo S T O M y  paCCMOTpHM OCOßeHHO- 
c t h  a B T M oß H n b H oro  K y 3 0 B a , no3B O JiH ioiiiH e b o  m h o t h x  c n y n a n x  h c - 
n o jib 3 0 B a T b  y n p o m e H H b ie  MeTOUbi p a c n e T a .

H 3 rH ß H a n  K ecT K O C T b non ep eH H O H  ßaJiKH K a p x a c a  o c h o b 3 h h n b o  
m h o t o  p a 3  ß o j ib u ie  H 3rH ßH ofl ik c c t k o c t h  c t o c k  u in a H r o y T H b ix  paM . 
n o s T O M y  n e ^ e c o o ß p a 3 H O  n o n e p e n n y i o  ß a jn c y  O T ß p ocH T b  h n p e a -  
n o n o Ä H T b ,  h t o  b  y 3 f l a x  (0, 10) H M eeT cn  jK ecT K a n  3aA eJ iK a  c t o c k  
paM H . T a K o e  A o n y m e H H e  no3BOJiH T p a ccH H T biB aT b  B e p x n io io  n a cT b  
u in a H roy T H oft  p a M b i He3aiBHCHMo o t  K a p K a ca  ocn oB aH H H .

y r A b l  H3KJIOH3 ß  BeTBeft A y r  KpbllUH OßbIHHO H eßoJlblU H e. no3- 
TOM y MOJKHO yCJIOBHO (pH C. 4, 6)  enpH M H Tb A y r y  (CHHT3Tb ß  =  0, 
p u c .  4 ,6 ). T o r A a  b  p a M e , H ecM O Tpn Ha K o n e n H y io  HtecTKOCTb s j i e -  
MeHTOB h  OTcyTCTBH e iu a p u H p o B , ß y n y T  noHBJiHTbCH TOJibKo n p o -  
AO AbH bie CHAM, H ÄAH HHX C n paB eA A H B bl (J löpM yA bl (1). TIpOÄOAb- 
•Hue c h a m  b  y 3 j ie  (2, 10), BbiHHCAeHHbie n o  T p e T b e ft  h  n eT B ep T o ft  
4 )op M y A a M  (1), a j ih  T a x o ft  paM M  ß y a y T  paB H bi H y n io .

E cjih  b  p a M e , H 3o6pa>K eH H oft n a  p n c .  4, 6 ,  M e x in y  y3n a M H  
(2, 10) ycT aH O B A eH a rop H 3 0 H T a A b H a a  ß a n n a  ( p n c .  4, 6, nyHKTrop-
H au AHHHH), TO M O *H O  ÄO nyC TH Tb, HTO B CT6p>KHHX B03HHK3IOT 
TOJibKo n p oA O A b H b ie  c h a m  h b  c j iy H a e  'OTcyTCTBHH n o n e p e H H o fi  
n e p e r a p o A K H . C A eA O B aT en bH O , p accH H T H B aT b  p a M y  m o jk h o  n o  (J>op- 
M yn aM  ( 1 ) .  T o p h 3 o n r a a b h m e ßaAKH  H H orA a npuM öH suoTC H  b  K y 3 0 - 
B a x -iJ iy p r o H a x  (n p eH M y m ecT B eH H O  p e ^ p n a c e p a T o p H b ix )  ä a h  n o A -  
BecK H  rtpy3a .

n p n  p a c n e T e  t b k u x  K o «cx p y K U H ft  C A eA yeT  yn u T b iB a T b , h t o  ecAH  
ß a A K a -n o A B e o K a  3 a r p y iK e H a , t o  b  y 3 A e  (2, 10) n oiiB u n eT C H  c o c p e -  
AOTOHeHHaa c h a b  P ß  ,  n e p e A a ß a e M a n  s t o ü  ß a A K oft  n a  CTeHW 
K y 3 0 B a . T o r A a  n o  x p e T b e ft  ( fio p M y A e  ( 1 )  h b a o  BbiHHCAHTb ABa 
3H3HeHH51 npOÄOAbHOft CHAM a a h  y 3 A a  (2, 10): 

nOÄ TOHKoft npHAO>K0HHH CH Abi

N,
u32, 10 “  N a 3 i, 10 +  (flu 'l0, 11, 1,2

Han TOHKOH n»pHJIO>KeHHH CHJlbl 

I, 10N ü3i , io ~  N m +  {Qu3]0( Uj 2

^“ 39, 10, 1,2 ^ l2’

' 9“39, 10, I, 2)Äl2 +  iPö10-

B y3 A e  (2, 10) noH BAneTCH  CKanoK s n io p b i  n p oA O A b H b ix  c h a , 
paB H bifi n o  BeAHHHHe P g . B H eT B e p x y io  (ß o p M y A y  (1) a a h  s t o - 

ro C A yn an  3arpy>K eH H H  nano n on cT a B A H T b  B T o p o e  3H aneH H e c h a h  

N u32 ,W

B ßaAKe-noAsecKe TaKiKe BOSHHKaeT npoAOAbHoe ycHAHe, ko - 
T opoe m o h c h o  onpeAeAHXb H3 paBHOBecHH obipe3aHHoro y3Aa 
(2, 10). ToHHoexb p a c n e T a  UinaHroyTHoft p aM M  (pnc. 4, 6) npu 
HaAHHHH ßaAKH-nOABeCKH Ae>KHT B UpeAeAaX TOHHOCTH pacneTOB, 
npHMCHHeMHX AAH (ßepM , KOTAa y 3 A H  CHHT3IOTCH UiapHHpHMMH.
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r ip H  H eßoJib iiiH X  y r ji .a x  H a K A o n a  BeToeii ayr k p h i h h  m o jk h o  n e  
cn pH M Jia T b  n o c jie Ä H H e , a CTpoHTb aniopu npoAOAbHbix c h a ,  He 
CHHTaHCb C 'H3ra6aiOmHMH MOM0HTHMH, T. e. TaK >Ke, KaK nOKa3a- 
h o  n a pnc. 4, 6. TaKoe nocupoeHHe ne aacT ö o A b u iH X  norpemiio-

Ha ycjioBHH paBHOBecHH Ha mnanroyre £=10

cTen, ecA H  BejiHHHHa N u onpeaeaeHHasi no TpeTbeft 4>op-

M L  

«oi «12 ’
M

P \% —  Qmu>  12) 0, 1 km  ~  0: ^ 1 1 ,  12, ü, , -  hl 

Hä ycjioBHH paBHOBecHH Ha uinanroyTe £=11

P 'n + P 'n
9 a i io ,  11, 0 , 1 "  hni

Qm ,
“ 2,10’

M yjie  (1 ) ,  öyaeT  Maaoft. H a 3aKpyrAeHHHX yraoB KpbruiH aniopa 
npOÄOJibHbix ch a  [yaea (2 , 10) pnc. 4, a] MOiKeT öbiTb ycAOBHO 
nipoBeaeHa b  B H a e  naaBHoft kphboh , coeaHHsiiomeH o p a iin a ™  
sniopbi N U3 b TOHKax Hanajia h KOHiia 3aKpyrjienH H .

n oÄ O Ö H b iM  o ß p a 3 0 M  n o c r p o e H U  s n i o p n  n p o a o J ib H b ix  cha rnnaH - 
r o y T H b ix  ipaM  ( p a c .  3 ,  a, c n p a B a ) .  *

B cpeaneft n a cra  KyaoBa ( cm . pnc. 1, a) npeaycMOTpeH Bupe3 
B ÖOKOlBOH CTeHKe ÄAH ABCpH. B CBH3H C OTCyTCTBHGM OÖUIHBKH B 
3tom  MecTe « e  noKa3aHH noTOKH KacaTe.it.Hbix cha . B  öaaoraoM  
pacneTe npeanoaaraeTCH, hto sth  noTOKH noroHHHx KacaTeAbHbix 
CHA B03HHK3IOT BHyTpH CTCp »t ie ft , OKaHTOBblBaiOmHX Bbipe3. 3 t 0 
CnipaBCÄ^lHBO npH ÄOCTaTOHHOH 5K6CTKOCTH paMbl ÄBepHOrO npoe- 
Ma.

B cayn a e  oTcyTCTBHH n on eperab ix  ae<)>opMaii,HH ot aarpy30K, 
npHJioiKeHHbix nepneHflHKyjiHpHo noBepxnocTH Ky30Ba, moikho 
ÖblAO 6 bl OrpaHHHHTbCH BblHIIC.ieHtte.M CH.Ibl N U3. ÜÄHaKO OTAeAb- 
«b ie  nacTH noBepxHocxH Ky30Ba, h b ocoßeiiHOCTH hh>khhh no- 
BepxH ocrb c  KapKacoM ocHOßaiiHH, noaynaiOT 3HaHHTeAbHt.ie no- 
nepenH ue aeiJiopMaii.'H'H. BcaeacTBHe stoto Ky30B aorpyiK aeTca 
CTaranecKH HeonpeaeAHMbTMH MOMCHTaMH Mi, M2, Mio, Mn (c m . 
pnc. 2 ) [1]. yK a3a»H bie MOMeHTbi nepeaaiOT nepe3 nonepeiHHbi Ha

CTOHbl Ky30Ba CHCTeMbl chj iP 0 — P 3 h P |0— P 12 , noK a3aH H bie

Ha pH C. 2 H pHC. 1, 6 .
üaHHbie CHCTeMbl chji caMoypaBHOBeuieHbi, t .  e. cyMMa npoen 

HHH h x  n a  Jiioßoe HanpaBjieHHe a a ex  Hyjib. CaeaoBaTeAbHO, CHCTe- 
m h  chji He Hapym aioT paBHOBecHH Ky30Ba.

Ecjih b K a p K a c e  ocHOBaHHH, H 30Öpa>KeH H0M  Ha pnc. 2, 6 h a  6bi 
TOJIbKO OÄHH CTaTHHeCKH HeonpeÄCJIHMblH M0M6HT Mi, TO OH Bbl 
3B.aji 6 u  rp y n n y  caMoyipaBHOBenieHHbix chji, npHJio>KeHHbix b tom - 
K a x  0, 1 H 2 HHlKHeft KpOMKH K .y30B a:

Mi_

«01

9, 10, 0, 1
PlO  +  ^11 +  p \ 

hm

E c j ih  CHCTeMa c h j i  caMoyipaBHOBeiueHa h  CTaTHHeCKH H e o n p e a e -
jiHMbie MOMeHTbi M k HanpaßjieHbi, KaK yKa3aHo Ha pnc. 2, to  Be-
JIHHHHa q M  H3MeHHT 3H3K. J(jIH  IHnSHTOyTS k  =  9  ÄOJI-

9} lv| Uj 1
»HO ÖblTb Cnp3BeÄJIHB0 paBeHCTBO

+- Qm ,9, 10, 0, 1 hm —  0 .

r i o c j i e  on p eÄ ejieH H H  noTOKOB K 3C 3T ejibH bix  chji npOÄOJibHbie 
ycHJiHH b  s jie M e H T a x  K a p K a ca  j ie r K o  o n p e a e jin r o x c H  H3 ycjioB H Ü  
paBH O BecH H . npoÄ O Jib-H bie  ycHJiHH b  n p e A e j ia x  K a iK A o r o  n p o a e i a  
CTÖplKHSI K a p K a ca  H3MeHHHDTCH n o  AHHeHHOMy 3aK O H y H ipaBHbl 
H y a io : a a h  iu n a H roy T O B  —  b  y 3 A a x  n ep ecen eH H H  c x o e K  c o  cx p H ii- 
r e p o M  t = l ,  ä a h  C T pH H repoB  (H a n p n M e p , A e B o ft  n a cx H  K y 3 0 B a )  —  
b y 3 A a x  ( 1 ,  1 2 ) h ( 1 ,  9 ) .  n o a x o M y  ä a h  n o cx p o e H H H  s n io p  n p o -  
AO AbHblX CHA ÄOCTaTOHHO O npeAC AH Tb yCHAHHl a a h  u in a H ro y T O B —- 
b  y 3 A a x  n ep ecen eH H H  cT o e K  c  h h jk h h m  C T p H n rep oM ; ä a h  c t p w h - 
r a p o B  — • b  y 3 A a x  ( 1 ,  1 1 ) h ( 1 ,  1 0 ) .

npoÄOAbHbie cHAbi b  CTpHHrepe onpeAeAHioTCH ä a h  y3AOB 
( 1 ,  1 2 ) ,  ( 1 ,  1 1 ) ,  ( 1 ,  1 0 ) ,  ( 1 ,  9 )  H3 ypaBHeHHH:

V . u  = Q m u , .2 , 0, , a n,  t2 ’

^ T l O  =  ^ ^ 1 1  +  9 ^ 1 0 ,  I I ,  0 , I a i o .  « I ;

(3 )

4g, io, o, 1 “ 9, io • |

(2)

TA e O oi, a i 2 —  ip a 3 M ep b i n a n e A e H  b  H anpaB A eH H H  o c h  K y30iBa.
A H aA orH H H b ie  r p y n n b i  ca M oy p a B H O B era eH H b ix  c h a  a b i o t  o c T a A b -  

H bie n p n  CTaTHHeCKH n e o n p e A e A H M b ix  m o m c h th  o n o p H b ix  ceneH H H  

AOHJKepoHOB K a p K a ca  ooH OBaHH H . K a s c Ä o e  H3 ycH AH H  P 0 — P 3 

h  P l0  — P ] 2 , on peA eA H eT C H  KaK cy M M a  ycH AH H , A a B a e M b ix  

K aiK ÄU M  MOM6HTOM.
B npHAOlKeHHH K TOHKOCTeHHbIM KOHCTpyKUHHM BOHpOC O A efi-  

CTBHH CHCTeMbl ca M oy p a B H O B eu ieH H b ix  c h a  p a c c M a x p H B a ÄCH B p n -  
A e  p a ß o T . H a n p n M e p ,  A. O. O eocfiaH O B  [3 ] nt>K a3aA, h t o  caM O - 
yipaB H O B euieH H bie H a rp y3K H  B b i3 b ra a ioT  o m y T H M o e  3H aneH H e y c n -  
AHft B CTepiKHHX K a p K a c a  TOAbKO H a O rpaH H ieH H O H  AA BH e, p aa- 
h o ö  uiH pH H e n a H e A e ii, k  k o t o p h m  o h h  npH AO '/K eiibi.

JXn«  H e o y m e r o  K yaoB a-cJiyiproiH a m o jk h o  npH H HTb, h t o  A eftcT B H e 
c h a  P k  orpaH H H eH O  nepB biM H  n o  B b ic o T e  K y 3 0 B a  naHeAHM H. npn 
TaKOM A on y m eH H H  n o ro H H b ie  K a ca T eA b H b ie  c h a h  qM , B b i3U B aeM bie

eefteTBHeM Ha KyaoB c h a  P k  , 6yayT B03HHKaTb TOAbKO b  nane- 
a h x ,  npnBeaeHHbix «a  pnc. 1, 6. rtoroHHbie KacaTeAbHbie c h a h  b 
ocTaAbHbix naneAHx, Bbi3BaHHbie AeftcTBHeM s t h x  c h a ,  öyAyT c h h -  
T3TbCH HyABBHMH.

OnpeaeAHM noTOKH KacaTeAbHbix c h a  q M , B03HHKaiouine b  na- 
HeAHX HHHCHeft A6BOfl H3CTH Ky30Ba. H3 yCAOBHH paBHOBeCHH Ha 
mnaHroyTe £= 12 noAyHHM

C h a h  N c$ p  , BbiHHcaeHHaH n o  n o cA e A H e fi (J iopM yA e ( 3 ) ,  n o -

AynaeTCH pa B H ofl H yA io.
AH aA orH H H O  on p ea eA H ioT C H  n p o A O A b H u e  c h a h  C T pH H repoB  b 

o cT a A b H b ix  y 3 A a x  n a n e A e fl,  r a e  e cT b  noTOKH n o r o H H H x  K a c a T e A b ­
H bix  c h a  (cm . ipHC. 1, 6 ) .

n p o Ä O A b H b ie  CHAH U In3 HFOyTOB B y 3 A 8 X  n o  H H Ä H eft KpOM K e K y- 
3 0 B a  paB H bl CHA3M, npHAOJKeHHblM B 3THX y 3 A a X .

JXjih n ocT p oeH H H  a n io p  n p o a o A b H b ix  c h a  b  c x p H H r e p a x  h  u m a n -  
r o y T a x ,  BH 3B aH H bix aecJioipM aiiH eH  K a p K a ca  ocH OBaHHH , a o c ia T O H - 
h o  n oA y n eH H b ix  aaH H bix . T a K n e  s n io p b i  n o c T p o e H b i Ha p n c .  3 , 6 .

ripH'ÖAHlKeHHOCTb 3T0TO paC H eT a 33KAI0H aeTCH B TOM, HTO n p il -  
HHMaiOTCH nOTOKH K aC aT eA bH blX  CHA q M  > HMeiOIIIHeCH TOAbKO B 
h h ik h h x  n a n eA H X  K y 3 0 B a . <t>aKTHHecKH o h h  ö y a y T  n axoa H T bC H  h 
b  BepxH H X naH eA H X , pacn oA O J K eH H b ix  M e in a y  u in a H ro y T a M H , r a e  

npHAOlKCHH CHAH P ft .
H

H tO ‘6 h  p a ccH H x a T b  t o h h o  K oiH crpyK U H io Ha a e ftcT B H e  c h a  P k , 

cA e a o B a A O  6 h  p a ccM O T p e T b  e e  K aK  M H oroK p a T H o CTaTHHeCKH H e- 
o n p e a e A H M y io  c n c T e M y  c  KOAHnecTBOM a h u ih h x  H eH 3B ecT H bix , p a a -  
H bix HHCAy npO M eiK yTO H H blX y3ÄOB COeAHlHeHHH C T pH H repoB  CO 
u in a H ro y ra M H . X a K H e p a c n e T b i npH B O A H T ca, H a n p H M ep , y 
A .  <t>. (Peo'tpaH O Ba [3 ].  y > K e  b  c A e a y io u ie M  n a a  n ep B H M  p h a o m  n a -  
H eA eft n ox oK H  n o r o H H H x  K a ca T eA b H b ix  c h a  ö y a y T  M a a b i n o  c p a B -  
h c h h io  c  n oxoK a M H  K a ca T e A b H b ix  c h a  n e p ß o r o  p a a a .  n p e H e ß p e -  
ineH H e noTOKaM H  K a c a x e A b H u x  c h a  b  o c T a A b H u x  naH eA H X  n o3B O - 
AHeT pe3K O  ynpO CTH Tb paC H eT bl, BH 3H BAH  HeÖOAbIHHe H CK a*eH H H  
p a cn e x H H X  H anpaiK eH H H  C T e p * H e fi  K a p K a ca  b  B epxH H X  n a c T a x  
(K O H iieB b ix ), r a e  o ö m n e  H anpaiK etiH H  B o o 6 m e  HeBeAHKii.

K aipTH H a H anpH iK eH 'H oro c o c t o h h h h  K a p K a ca  h n a H e A e ii K y 3 0 B a  
ß y a e T  H e n o A H o ii, e c  a h  He y n e c T b  b a h h h h h  n o T e p n  ycTOÖHHBOCTH 
OÖIHHiBKH K y 3 0 B a  OT CÄ BH ra.

r i o c A e  n o x e p n  a h c t h m h  ycxoiiH H BO CTH  o t  CABHira b  oö u iH B K e  n o -  
h b a h io t c s i  H e TOAbKO K a ca T eA b H b ie , h o  h  H o p M a A b H H e  H anpH H ce- 
h h h . r io s T O M y , p a ccM a T p H B a H  p a B H O B e cn e  C T e p » H e ft ,  oK aH T O B H B ä- 
io u ih x  n a n e A b  c  o ö u i h b k o h ,  n o T e p H B in e ft  ycTOÜHHBocTb o t  c a a H r a ,  
C A e a y e T  o T ß p a c u B a T b  oß u iH B K y h  3aM eH H T b e e  a e ftcT B H e  ne 
TOAbKO K aC areA bH U M H , K aK  3 T 0  AeAaAOCb B H U ie, HO H H O pM 3 A b H H - 
MH CHAaMH.

E c a h  CTep>KHH oÖ A a a a iO T  ß e cK o n e H H o ß  HarHÖHOÜ »e c T K O C T b io  
B HAOCKOCTH naHCAH (STO y  CA OB HC HOHTH B C erA a  MOlKHO npH H H rb, 
TaK  KaK n a H eA b  BXOAHT B COCTaB K OHCTpyKUHH), TO H Ö pM 3A bH H e 
HanipjHKCHHH BbI3H BaiO T TOAbKO ClK aTH e CTepJKHeft.

n p o a o A b H a a  (c iK H M a io m a H ) CHAa, n oH B A H io in a n cs i Ha y H a c n c e  
i - r o  cT ipH H repa , ip a a a e A s iio u ie r o  i h  i + 1  naH eAH  ( n o  «a n p a B A e H H io
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K O H T ypa  ceneHHH  K y 30B a )  c o Ö u ih b k o h , n o T e p H B in e ft ycTOHHHBocTb 
o t  c i 'B H r a ,  h  p a c n o a o K e H H o r o  Me>KAy k — 1 h  k  in n a H ro y T a M H , 
o n p e A & n H T ca  no ( j)o p M y jie  [4]:

N cmp _  _  _ L  / »
ycm i ( f t . ' -  \ r . . . i.

B b m c j ie H H u e  no B ceM

1 . » )  ~ “ T  t Si- 1- 1 h l ~ * ■ 1 +

j + i  * + 0 (6 —1, ft ) ’

H p oA O A b H a H  (c> K H M a iom a H ) CHJia « a  y u a c T K e  k - r o  m n a H r o y T a , 
pa3AeAHiomero k n k +  \ naH eAH  b n an paB A eH H H  o c h  K y 3 0 B a  c 06-

Phc. 5. Sniopu HanpflH<eHHH u in a H ro y T O B  noAynpnuena:
—  in n a H r o y T  5 ;  6  —  l u n a m - o y T  6 ;  s  —  m n a H r o y T  1 0 ; 1 —  p a c n e T H t ie ;  2 —  S K c n e p m a e H T a jib H H e

u iH BK o ft, n o T e p H B in e ft ycTO H H H BocTb  o t  C A B H ra , h  p a c n o jio JK e H H o ro  
ine>KÄy i— 1 «  i C T p H H rep aM H , p a B H a  [4]

N.
1

ft Bf t - i ,  ft “ f t - l ,  fty c m k ( l - \ , l ) ~  2  ^ f t - l ,

+  ®yft, ft+ i 5 ft, f t + i a * , f c + i ) ( « _ ! , i)

+

TA e 0 z  H ö y  —  COCTaBAHIOIUHe H O pM aA bH blX HanpHJKeHHÖ n o  
o c h m  naH eA H  ( o c b  z —  BAOAb o c h  K y 3 0 B a , a o c b  y  —  b H a n p a B - 
AeHHH K O H Typa ceneH H H  K y 3 0 B a ) ,  n on B A H io- 
m n e c n  b o ö u iH B K e  n o c A e  n o T e p n  ycTOHHHBOCTU 
o t  C A B n ra ;

ripoAOAbHbie c h a u  N U3, N Mt N ycm

H3AOJKeHHbIM (J)OpMyA3M H CnOCOÖaM, AeHCTByiOT B CepeAHHHOH 
nOBepXHOCTH OÖUIHBKH. ECAH UCHTp TH5KCCTH CeHeHHH npO(J)HAH 
CTpHHrepa hah mnaHroyTa He coßnaAaeT c  s to ü  noB epx«ocT bto, t o  
yKa3anHbie ycHAHH BU30ByT npoAOAbHbifi H3m6 9AeMenT0B Kap­
Kaca [2], KOTopbifi HaAo ynecTb.

H 3 A O * e H H O e  BblU ie A a e T  B03M0>KH0CTb npHÖAHJKeHHO paCCHHTbl- 
a a T b  M H oroK p a T H o CTaTH necKH  H eon p eA eA H M y ro  K O H crp yK U H io, K a - 
KOÖ HBAHeTCH H ecyiU HH  K y3 0 B , nO npOCTUM  (JlOpM yAaM  ÖaAOHHOH 
T eop H H . T a K o f i  c n o c o ß  B b iT eK aeT  H3 r n n o T e 3  o AHHeÜHOM 3aK 0H C 

H3MeHeHHH HOpM aAbH blX H a n p n w eH H ft n o  c e -  
HeHHIO K y 3 0 B a  H nOCTOHHCTBe K aC aT eA bH blX  H a- 
n p n * e H H ß  b n p e A e A a x  K a w A o fi  naH eAH .

R n a  HAAIOCTpailHH H3AO>KeHHH MeTOAHKH 
pacneTa CTepjKHefi KapKaca npnßeAeM pe3yAb- 
TaTU pacneTOB mnaHroyTHbix paM Ky30BOB- 
(JjyproHOB noA ynpnuena O aeccK oro aBTocöo- 
poHHoro 3aBOAa rpysonoA+eM HocTbio 7 t  h 
npnuena YAbüHOBCKoro aBT03aB0Aa rpy3o- 
nOABCMHOCTbK) 6 T.

H a p n c .  5  h 6  n pH B eA eH bi s m o p u  p a cn e T -  
H bix H anpnJK eH H fi HecKOAbKHX m n a H ro y T H b ix  
p a M . T oH K H e ahhhh s m o p  ( p n c .  5 ,  e  h p n c .  6 ,  a )  

n o K a 3 b m a io T  H anpn>KeHHH 6e3 y n e T a  ch a  P k . 
I U n a H r o y T H u e  p a M b i o ö o h x  K y30B 0 B  p a c c n H - 
TblBBAHCb TOAbKO Ha C>KaTHe-paCTH}KeHHe. 
n p n  3T 0M  npO A O A bH bie CHAbl N y Cm  He yHHTbl- 
BaAHCb H 3-3 a  M 3A0H  BeAHHHHbl.

Sm opbi SKcnepHMeHTaAbHbix HanpaiKeHHH 
(pnc. 5  h 6 ) noAyHeHbi npn HccAeaoBaHHH 
npoHHOCTH onbiTHbix o6pa3UOB, noAynpHuena h 
npnuena; 3 th  HanpHweuHH onpeueAHAHCb TeH- 
30MeTpHpoBaHHeM. B KaacaoM ceneHHH mnaH- 
royTHon paMbi HaKAenBaAocb no 3— 4 ä b th h - 

Ka. O ah h ko noKa3aHHn Bcex AaTHHKOB KajKAoro ceneHHa o ta h 4 3 - 
AHCb Ha BeAHHHHy, He npeBOCXOAHlUyiO TOHHOCTH H3MepeHHfl 
( ± 5 0  KZ/CM2) .  floSTOMy Ha PHC. 5 H 6 nOKa3aHbI TOAbKO HaHÖOAb- 
m ne no BeAHHHHe 3KcnepHMeHTaAbHbie Hanpa>KeHHa.

H 3  cpaBH eH H H  p a cn e T H b ix  h 3K cn epH M eH T a A bH bix  sm op bh äh o, 
HTO OHH AOBOAbHO X O p om O  COBnaAaiO T BAOAb CTOeK, 0 C0 6 eHH0  B 
HHHCHefl n acT H , r a e  HanpHHceHHH H aH Ö O Abm H e. B B ep xH eft nacT H  
m n a H r o y T a  n o  A y r e  K p u m n  p a c n e T H b ie  h S K cnepH M eH T aA bH bie  H a- 
npH>KeHHH OHOHb M aAbl H Ae>K3T B n p e A e A a x  TOHHOCTH H 3 M epe- 
HHH.

- h i

■ h i -

•KP

■KP

1 +

1 +

Ü
C tg  c 

C tg o t

t g

C tg  a;

t g  a ,

rA e  t  —  K a ca T e A b H o e  H a n p a iK e H H e  b  oöm HB- 
K e  naH eA H ;

zk p  —  K pH T H H ecK oe H anpnH ceH H e a h c t 3 0 6 - 
m nBK H  naH eAH  n p n  CABH re; 

a  —  y r o A  HaKAOHa b o a h  o 6 m nBK H , n o -  
T e p B B m e ft  yCTOHHHBOCTb (n p n ö A H - 
JKeHHO e r o  M OÄHO CHHTaTb pBBHblM 
y r A y  HaKAOHa A H aroH aA H  n a H e A n ).

3 niOpbI npO AO AbHbix C>KHMaiOmHX CHA 
K a p K a c a  K y 30B a , noH BAH iom H XC H  n p n  noTe- 
p e  yCTOHHHBOCTH OÖm HBKOH, np H BeA eH b i Ha 
p n c . 3, e. Ha 3to m  p n cy H K e  a a h  n p H M ep a  nocT poeH b i sm o p b i TOAb- 
k o  ä a h  T ex  y n ac T K O B  C T pH H repoB  h m n a H ro y T O B , KOTOpbie o rp a-  
HHHHBaiOT AHCTbl, n O TepH Bm H e yCTOHHHBOCTb OT CABHTa, HO 
npeanoAO > KeHH io.

n o c A e  C yM M H pO B3 HHH B c e x  T p e x  BH A Ö B s m o p  npOAOAbHbix CHA 
N U3, N N y Cm (cm . p n c . 3) nöAyHHTCH n o A H an  s n io p a  ycn-  
a h ü ,  B 03H H «a io m H x  b K a p K a c e  n p n  H3r n 6e K y 30B a . T aK H M  oßp a-  
30M, H anpn> KeHHoe c o c to h h h c  K a p K a c a  K y 30B a  n p n  p a cn e T e  na 
h 3t h 6 x a p a K T e p H 3yeTCH TpeM H H 633BHCHMbiMH c o c to h h h h m h : n o  
öaAO HHO M y p a c n e T y  ( o t  c h a  N U3) ;  n o  p a c n e T y  H a AonoAHHTeAb- 
Hbie CTaTHHecKH H eo n p eae A H M b ie  ycH A H H  o t  A e ^ o p M a iiH H  K a p K a ­
c a  ocH O BaH H H  ( o t  c h a  N M ) ;  n o  p a c H e T y  n a  ycToftHHBO CTb naHe- 

Aeit OT CABHTa ( o t  CHA N ycm )-

P hc. 6. Smopw HanpH*eHnfl mnaHroyroß npnuena:
—  m n a H r o y T  1 ; 6  —  in n a H r o y T  7 ;  fl —  m n a H r o y T  8 ; /  —  p a c * ie T H b ie ;

2 —  9KcnepHMeHTa;ibHbie.

KpOMe Toro, cpaBHeHne snrap noKa3biBaert m o  HCCJie,noBaH- 
Hbix KOHCTpyKUHH m o> k h o  orpaHHMHTbCH pacHeTDM mnaHroyTHbix 
paM TojibKo Ha c>KaTHe-pacTH>KeHHe.

TunHMHOCTb nOAOÖHblX KOHCTpyKUHH AAH aBTOMOÖHAbHblX K y- 
3 0 B 0 B -$ y p r 0 H 0 B  n o3B O A n eT  c a e A a T b  3aK Ai0H eH H e o  npneM AeM OCTH  
T a K o r o  p a c i e T a  a a h  öoA bm H H C T B a C A yn aeB .
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M e T O A H K a  H C C J i e A O B ä H H 5 I  B J I H H H H f l  A O p O H C H b l X  y C J I O B H H  H a  C K O p O C T H O H  

p O K H M  p a Ö O T b l  a B T O M O Ö H J i a  I l O B b U I i e H H O H  ü p O X O A H M O C T H

KaHÄ. TexH . n a y n  B . ü .  T P H B A H O B
BceCOK)3HblH 3aOMH bl H MaiUMHOCTpOMTe/lbHblM MHCTMTyT

J T  O P O ) K H b I E  ycjiaB H H  o K a 3 b iß a io T  c y m e c r a e M H o e  BAHHHHe Ha 
r -K  p ex a M  paßoTbi aBTO M O ÖH .ia, a  c j i e a o B a r e j i b n o ,  Ha n a A e x - 
HOCTb e r o  ip a ö o T H .

n o a T O M y  HCCJieAOBaHHe k o j ih h g c t b g h h h x  r io K a 3 a T e n e ft , k o t o - 
p b i e  x a p a K T e p H 3 y io T  cK o p o cr iH o fl  p e x « M  p a ö o T b i  aBTOMoGHAH a a h  
pa3 A H 1H b IX  A O p O Ä H b lX  yCAOBHH, T3KH X, K aK  HaCTOTa TpOraHHH  C 
MOCTa, «K A K m eH H H  ipa3AHHiHbIX in ep eA a H  H TOpM OXOHHH, CKOpOCTb 
AB H XeH H H  aBTOMOÖHAH, BpeM H  H n y T b  ABH XeH HH  H a pa3AHHHbIX
n e p e A a n a x ,  n p eA C T a B A n eT  o n p ea eA eH H b iH  H a y q H b iö  h npaK T H H ecK iin  
H H T epec.

3 to ocoßeHHO KacaeTCH aBTOMOÖHAeö noBbrmeHHoft n p o x o A H M O - 
CTH, paÖOTaiOmiHX oGblTOO B THXeAblX ÄOpOHCHMX yCAOBHHX.

B h a h  n p o B e A e H b i c n e u n a j ib u b ie  HcnuTaiHHH r p y 3 0 B o r o  aBTOMO- 
Gh a h  n o B tim e H H o fl  npoxoA H M O C T H  4 X 4  T H na T A 3 - 6 3  (h o a h m h  s e c  
5 3 0 0  k z ,  M O u u io cT b  A B H raTeA H  7 6  A. c . ,  u ih h u  o a n o c K a T H b ie  
1 2 ,0 0 — 1 8 " ) .

Z I a h  n p oB ea eH H si iic c A e a o B a h  h  h G h a h  B biG paH bi HanßoAee xa- 
p a K T ep H b ie  M a p in p y T b i ABH XeH H H  b b t o m o G h a h  n o  ac<j)anbTO B O M y 
u i o o c e ,  .Henpo<l>HAHipoBa«HOH rpyH T O B oft A op ore  (neT O M , 3 h m o h  h 
b nepH O A  B eceH H eü  h o ce H H e fi p a c n y T H iib i )  h C H e x H o ft  ueA H H e 
rA yÖ H H ofi 1 5 0 — 3 0 0  mm.

ABTOM OÖHAb A B u r a A cn  c  H aHÖOAbiuH ’MiH C K opocTH M H , A O -nycK ae- 
MHMH ÄO pO XH bIM H  yCAO BH H M «; OGlHHH H p o G e r  aBTOMOÖHAH 3a  
BpeM H  HCCAeAOBaWHH C0CT3iBHA OKOAO 2 0  0 0 0  KM.

ZI a h  ccnpeaeA eH H H  K O A H necTBeH H bix n o K a 3 a T e A e ft  C K o p o c T H o r o  
p e x H M a  p a ß o T b i  3 b t q m o 6 h a h  H cn oA b30 B aA C H  p e x H M O M e p .

P eä tH M O M ep  no3B O A H eT  p erH C T p w p oB a T b  h h c a o  TporaH H H  aBTO- 
m o Öh a h  c  M e cT a , h h c a o  TiepeKAioHeHHH n e p e A a n , TO pM OXeH H H  H 
BKAKmeHHÜ n e p e A H e r o  B e a y m e r o  M o cT a , B peM H  h  n y T b  a b h x c h h h

aBTOMOCMAH npH  BK.HOTOHHH p33AHHHbIX n e p C A a 'l .
r io K a 3 a T e A H  C K o p o c r a o r o  ip e x H M a , O T neceH H bie k  1 0 0  km  t rp o - 

Gera aBTOMoGHAH, n p H B ea eH b i b  T a ß A . 1 h 2 .

T a 6 .1 H U a 1 KaK BHAHO H3 TaÖA. 1, Ä O -
p o x H b i e  ycAOBHH o n p e a e A H - 
joT  n p o G e r  aBTOMoGHAH Ha 
t o h  h a h  h h o h  n e p e A a n e  k o - 
P o Gk h  n e p e A a q .

n p n  3 t o m  n oK a 3 a T eA H  c k o - 
p o c T H o r o  p e x H M a  p a G o r u  
aBTOMoGHAH, COOTBeTCTByK)- 
m n e  3aa aH H O M y p a c n p e a e A e -  
h h k ) n p o G e r a  n o  BHAaM a o - 
p o r ,  M o ry T  G biTb H cn o A b 3 0 B a - 
Hbi n p n  B b iG op e  p a cn e T H b ix  
p e x H M O B  p a G oT b i a rp e ra T O B .

CpeAH H H  CKOpOCTb Ä B H X e- 
HHH aBTOMoGHAH 33BHCHT KaK 
OT epeA H H X  CKOpOCTefl A B H X e - 
h h h  e r o  Ha pa3A H H H bix n e p e -  
Aanax, TaK  h  o t  K03<jxj)HiiH- 
eHTOB H cn oA b30B aH H H  n e p e ­
A a q  n o  BpeM eH H  h  M o x e T  
G biTb o n p e a e A e H a  H3 y p a B H e - 
HHH

V c p  —  v \ k f l  +  v ' k f L  +  v k ß  +

r a e  V —  CpeAHHH CKOpOCTb 
ABH XeH H H  aB TO M o­
GHAH Ha Ä3HHOH 
n e p e a a n e ;

k t —  K03(})(J)HU.HeHT HC- 
n0A b30B 3H H H  nO 
BpeM eH H , p a B H u fi  
OTHOUieHHIO B p e M e ­
HH ABH XeH H H  Ha 
a a H H ofi n e p e a a n e  k  
o G m e M y  B p e M e n n  
ABH XeH H H  aBTOMO- 
6 h a h .

O npeaeaeH H ue (TaÖA. 3) 
epeAHHe CKOpOCTH ABHXeHHH 
aBTOMoGHAH M3A0 OTAHH3K)T-

q c :

/ r v

n o K a a a T e A H
A o p o w H u e
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s
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H
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RC3
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a « S4, H X
0  4>
03 7  O
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0  s
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U  CEO.

M h c ^ o  B K flicu eH H fi A c(J ;a J ib T O B oe 51 8 9 16 _ 3 3 , __ 47
B p e M a  b  e e n . u i o c c e — 4 0 0 6 4 0 5  7 5 0 — 6  7 90 — —
n y T b  B K M 0 ,4 5 4 ,1 3 9 5 ,4 2 100

H f c ; ! 0  BKJIlCMeHHfl C v x a n  r p y H T O - 138 6 2 4 43 43 _ 1 16 _ _ 48
B peM H  b  e e n . Ban A o p o r a 66 3 ( 4 6  3 5 0 4  9 0 0 — 11 6 8 0 — —
n y T b  B K M 0 ,1 2 1 ,3 8 4 3 ,5 5 J ,0 100

H H M O  BKZIKmeHHft 3 h m h h h  a a c H e - 43 8 29 73 126 71 2 9 9 3 5 51
B peM H  b  e e n . >KeHHan r p y r n o B a n 3 6 2 1 9 5 5 6  6 4 0 6  1 50 — 1 4  8 07 •— 8 4 5 0
n y T b  B K M A o p o r a 0 , 5 8 , 5 3 7 ,3 5 3 ,7 100 5 0

MHCJIO BK.lHDMeHHfl rp H 3 H a n  r p y H T O - 8 7 0 1 58 119 113 6 5 3 9 5 _ 26 101
B peM H  b  e e n . büh  A o p o r a 1051 5  4 1 5 1 0  2 3 0 400 129 17 0 9 6 — 11 4 00
n y T b  B K M 2 , 4 2 6 ,9 6 6 ,9 3 , 8 0 , 1 10 0 76

M h c jio  B o io q e H M ft C H /b H O  p a 3 C H - 9 7 0 2 12 235 137 7 18 591 7 3 0 3 1 2
B peM H  b  e e n . T a a  T p y A H o n p o x o - 6 6 4 0 13 700 3  3 4 0 5 6 3 5 8 23 736 2  24D 10  9 00
n y T b  B K M AHMan rp H 3H an  a o - 1 6 ,5 5 5 ,5 2 8 ,0 0 , 5 0 ,4 100 2 ,2 5 ,1

p o r a  (6 e 3 A O p o > K b e )

H H C^O  BKJIlCqeHHft C H ew H a H  u eziH - 780 1 44 3 0 5 13 0 21 19 6C0 56 1 50
BpfiM H  B C eK . Ha rA yöH H O ft 1 50— 2 7 6 0 18  4 70 2  9^ 0 3 8 0 3 05 2 4  5 3 0 11 6 0 0 2 4  5 30
n y T b  B K M 3 0 0  M M 5 ,3 7 2 ,2 2 1 , 0 1 ,5 0 , 4 10 0 4 ,0 7 1 0 0 ,0

T a o J i n u a  2

ßO pO JK H H e ycAOBHH

CpeA H H H  CKOpOCTb ABHHCCHHH 
3 b t o m o 6 h a h  b  k m Ih o c  n p n  

BK.iiOMeHHOO n e p e A a q e

n epB O H BTOpOft
T O e T b -

e ft
q e T B e p -

TOft

A ctfa A b T H p O B a H H oe  u i o c c e .....................................
JleTHHH c > x a a  rp y H T O B a a  A o p o r a  . . . .  
3KMhHH 3acH e)K eH H afl rp yH T O B an  A o p o r a .
r p f l3 H a n  rp yH T O B an  A o p o r a ...............................
CHe>KHafl ueziH H a rA yöH H O ft 1 50— C 03  m m  
rp H 3 H a fl CHZlbHO pa3ÖHT8H T pyA H O n p O X O - 

AHMan rpyH TO B aH  A o p o r a  (6 e 3 A O p o > K b e )  . .

6 , 5
5 . 0
8 . 0  
6 , 9

9 , 0

6 , 6
1 3 .7
1 5 .7  
1 7 ,9  
1 1 ,4

1 4 ,6

2 3 .2
2 7 .5
2 1 .2
2 3 .5  
1 8 ,8

2 9 ,0

6 0 ,0
3 6 , 8
3 1 . 4
3 4 . 4  
2 6 ,6  
3 2 , 2

T  a 6  ji «  u  a 3

£O pO >K H bie yCAOBHfl

Y A e .ib H b ie  c k o p o c t h  n e p e A a q  
B K M .u a C CpeAH H H

CKOpOCTb

n e p ß o f i B r o p o ß
T p e -
T b e ft

M eT B ep -
TO fl

ABH1KCHHH 
B K M  HOC

A c(})a J ib T H p oB a H H oe  m o - c e , 0 ,3 6 2 ,2 0 5 0 ,5 0 5 3 ,0 6
JleT hf-H  r p jH r C B a n  a o - 

p o r a .................................................... 0 , 0 2 0 ,4 1 1 5 ,1 5 1 5 ,4 0 3 0 ,9 8
3KMHHH 33CHe>KeHH£H AO -

p o r a .................................................... 0 ,1 3 2 ,0 7 9 , CI 1 3 ,0 0 2 4 ,2 1
rpH 3H £H  p a 3 6 H T a n  r p y H ­

TOBaH A o p o r a  ............................... 0 ,4 8 5 ,5 5 1 4 ,1 0 0 ,6 9 2 0 ,8 2
C n e> K i.a fl ueziH H a r A > ö H -  

HOft 5 0 — 3 0 0  ............................... 0 ,7 7 4 ,9 0 7 ,1 5 1 ,3 3 1 4 ,1 5
T n>K eA afl rp y H T C B a n  a o -  

p o r a  b  p a c n y T K u y  ( 6 e 3 -  
AOpOH Cbe) ..................................... 2 , 5 2 8 ,4 5 4 ,0 5 0 , 0 6 1 5 ,0 8
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jft 6, 1961 r. AßTOMOÖHJlbHaH npOMWiUJieHHOCTb i i

ca  o t  cpeÄHHX CKopocTeft AßHJKeHHa, noayaeHHUx npa AAHTeAb- 
HblX H ÄOpO>KHbIX HCnUTaHHHX.

T skhm  o6pa30M , no npnBeaeHHbiM 'noKa3aTeAHM cKopocTHoro 
pe>KHMa paßoTH aBTOMoßHAa b pa3AHAHMX A opo*H L ix ycAOBMax 
moxcho npaßnabH o yaHTbmaTb peaAbH ue SKonayaTaunoHHue ycAO- 
BHB npH KOHCTipyHpOBaHHH H HCnUTaHHH aBTOMoßMAeft.

IIpeÄJiaraeM aa MeTOAHKa yaeTa Ä'ßHxceHHa aBTOMoßHAa n a  pa3- 

a h a h u x  nepeaaaax  KopoßKH nepeaaa ino3BOAaeT onpeaeaH Tb bahh- 

HHe ÄOpOJKHblX yCJIOBHH Ha CpeÄBIOIO CKOpOCTb ÄBHHCeHHB aBTO- 

m oöhah «  nyTH ee noBbiuieHHH.

AHajiHTHMecKoe onpeA ejieH ne BpeivieHH h nyTH pa3roH a

K a H j .  t e x H .  H a y K  H .  A .  3 A E A B H H K O B  

M BT y h m c h h  B a yM aH a

n  APAMETPAMH, xap a K T ep H 3 y io iixK M H  A n n a M H A ecK iic  K a a e - 
* ■ CTBa h a h  n p n eM H C T ocT b  aB TO M oßH A a h A p y r n x  T p a H c n o p T - 
K b ix  M auiH H , h b a h io t c h  B p eM a  h n y T b  p a 3 r o H a  h x  a o  M aKCHMaAb- 
HOÖ CKOpOCTH ÄBH>KeHHH B 3aAaHHL-!X yCAOBHHX.

ripH TipOeKTHpOBaHHH HOlBOH MaUIBHbl TaK/Ke iHeOÖXOÄHMO onpe- 
aeJiHTb BpeMa «  nyTb ee pa3ro:Ha.

ycKopeH He aBTOMoÖHJia b  ÄH^^epeiHUHaabHOH (fopM e
dv

J = dt

OTKy.ua BpeMa pa3roHa b HHrepBane cxopocTefi i>i— v2
Va

- J t -
( i )

v ,

JXna HiHTenpHpoBa'HHa n p a s o f t  A acT H  ypaB H eH H a ( 1 )  i i e o ß x o j n -  
M 0 HMCTb AHaAHTHAeCKyiO 3a,BHCHM0CTb yCKO peHH a aBTOMOÖHJla OT 
CKOpOCTH ÄBHHieHiHa

/ = / ( » )

B reopuH  aBTOMöÖHJia A aercn  buboa c ;ieÄ yiom ero  Bnpa>KeHHfl
yCKDpÖHHH:

y  =  ( o — 0  j  »

rue D  — uHBaMHaecKHft (JraKTop;
t|( —  OßlUHH HAH CyM M apHblH  K03<j>(})HUHeHT COnpOTHBJieHHa 

ÄBHJKeHHK);
6 —  K03(|)(J)HUHeHT pa3roHa BpamaiomHXca Macc.

3 to Bbipa»<eHHe He uaeT yxasaHHOH 3aBHCHM0CTH, ato npHBo- 
AHT K HCOßXOAHMOCTH Tpa(j)HAeCKOrO nOCTpoeHHH KpHBblX yCKO- 
peHHH h oöpaTHbix hm BejiHHHH b cjjyHKAHH CKopocTH c nocAeAyio- 
whm k « te ?p hp o b a n «e m ypaBHeHHa (1 ) npaßAHTKeHHUMH cn o co - 
6aMH. CaeuoBaTejibHo, anajiHTHHecKoe onpeaejieHHe BpeMeHH pa3- 
roHa aBTOMOÖHJia bo3mo>k.ho TOAbKO b CAyaae 3aMeHbi b (}>opMy- 
ae (2) ÄHHaMHaecKoro (JiaKTopa h oß m ero  K os^H itneH Ta con p o - 
thbaohhh abhjkchhio c/ieayioin.HMH ifiyHKii'HHMH;

D = f ( v ) \  =  <p(t/),

KOTopbie nosBoJiaT peuiHTb iiiiHTerpau b npasoft nacTH Bbipaace- 
HHa ( 1 ) .

flHHaMHnecKHH cjraKTop MoxceT ßhiTb BbipaweH Aepe3 KpyTam.HH 
m cm m t ÄBHraTejia M  h cn jiy  conpoTHBjienHa B03Ayxa P w:

_  Mi0 no
L> — J Wt

r * G

B pe3yjibTaTe np ob ca sh«  h x  HCCAeAOBaHHÜ cnHTaeM bo3Mo* hhm  
npeAA05KHTb 3aMeHy onbiTHOH kphboh  MOMeHTa ABHraTeJia aHaAH- 
THAeCKOH 3aBHCHM0CTbK)

M  =  aM —  k M n\ (4)

npoxo'AameH A e p e 3  A B e to a k h  /  h 2  p a ß o A e it  a b cth  x a p a K T e p « -  
cth k h  (pnc. 1). riocAeAHee ycAOBHe AaeT B03M0>KH0CTb onpeAe- 
AHTb nocToaHHue Kos^cJjHHHeHTu ypaBHeHHa (4 ) :

k M  —
—  M 2

a M ~  M 2 +  k M n 2 •

(5)

(6 )

rioACTaBAaeM b <J)opMyAH (4 )— (6) m om cht, BbipaweHHUfl Ae- 
pe3 ÄHH3MHAeCKHH <}>aKTOp no 33BHCHM0CTH (3 ), a AHCAO OÖOpOTOB 
Aepe3 CKopocTb aBTOMoßHAa, yAHTbißaa, a to

(2)

(3)

fw  =  t»2 =
k,„F

v * .
.üXÜ

TA e K w —  K03(j)(})HUHeHT oßTeK aeM O CTH  aBTOMOÖHAa;
F —  nAom aAb a o 6 o b o to  conpoTHBAeHaa.

B pe3yAbTaTe nonyAHM 3aBHCHM0CTb AHHaMHAecKoro <J>aKTopa 
OT CKOPOCTH afiTOMOÖHAa

D  — a —  tü2 4 - äü4, (7)

b k o top oh  Kos4)(})HUHeHTH ß h k nocToaHHH Ha AaHHofi nepeAane.
K03(j)(t>HaHeHT COnpOTHiBAOHHa ÄB'HJKeHHIO B CAyAae BblCOKHX 

CKOpOCTefi ABHJKeHHH aBTOMO- 
6hah He ocTaeTca nocTOHH- M(E)
HUM [1], npH AHBAeHHH B fflH- 
Hax 1,5 Ke/CM2 3HaAHTeAbHUH 
pocT K03(jxJ)HUHeHTa conpo- 
THBAeHHH ABHHieHHIO HaÖAIO- 
AaeTca co CKopocTH 60—
70 km/hoc.

ripH AaBAeHHH B UIHHaX 
2,5 kz/cm2 h ßoAee t o  » e  hb- 
AeHne HaßAKJAaeTca c o  ck op o - 
CTH OKOAO 100 KZ/HÜC.

rioACAeTbi, npoßeAeHHue no 
pe3yAbTaTaM paßoTbi [1], no- 
Ka3aAH, ATO BeAHAHHa K03$- 
(j)HUHeHTa COnpOTHBAeHHH ABHJKeHHK) aBTOMOßHAH C A0CT3T0AH0 
BUCOKOH TOAHOCTbK) MOJKeT onpeAeAaTbCH ypaBHeHHeM

rAe i'o —  oß m ee nepeAaTOAHoe a h c a o  t p 3 h c m h c c h h  npn AaH H oft 
n e p e A a A e  b  KopoßKe;

Tlo —  oßlU H H  K. n. Ä-;
. rK —  paAHyc KoAeca;

G —  Bec aBTOMoßHAa; 
fw —  yAeAbHoe conipoTHBAeHHe AßH>KeHHio so3A y x a ;

/  —  Wfw  -  G  • 

B TexHVTHecKoft JiHTepaType BCTpeuaeTca HecKOJibKo sMnnpHMe- 
CKHX Bbipa>KeHHH AJIH nOCTpoeHHH BHeiüHeä XapaKTepHCTHKH ABH- 
raT ejiH , o A H a n o  B c e  o h h  t p o m o 3 a k h .

/  =  o  +  X ü 4,

TAe a  H % —  nOCTOHHHHe K03(}>(J)HUHeHTU;

h - h  .X =  ■
V o —  V7

(8 )

(9)

(10)

3H aAeH H H  fi\ f 2; t» i; v 2 ß e p y r c a  n o  on b iT H oft k p h b o ö  ( p n c .  2 ) .  
O m n ß K a  on p e A e A e H H a  b c a h a h h u  f  n o  < j)opM yA e ( 8 )  a  O TA eA b- 

h u x  TO AK ax « e  n p e B b im a e T  4 %  rapn H3M6HeHH.H C K opocT H  ABHHce- 
h h h  o t  7 5  ( o i )  a o  1 2 5  ( ^ 2)  km/hüc ä a h  A aB A eH H a b  u iH H ax
1 ,5  KZ/CM.2 H OT 1 0 0  AO  1 7 5  KM/Hac AAH AaBAeHHH 2 ,5  H 3 ,5  KZjCM2.
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12 ABTOMOÖHJIbHaSI npOMMUIJieHHOCTb Jft 6, 1961 r.

y B e jm n e H H e  H H T ep B a a a  c K o p o c T e ft  n p H B oa H T  k  p o c T y  o T H o e n r e a b -  
HOH OUIiHÖKH (ß o p M y a b l  ( 8 ) .

H enpyaH o y ß e a H T b c a ,  h t o  oßm nß K osfßttm iiH eH T  c o n p o T H B a e -  
hhh Ä B H /K enH io Ha n o a -b e M e  c  yrjioM ß  ß y a e T  HMeTb a.H ajiorHH H yro 
3aBHCHMOCTb OT CKOpOCTH, T. e. (

rae
4» — “o +  V 4-

a0 =  a cos ß +  sin ß; 
X0 =  X cos ß.

(11)

(12)

(13)

rioÄCTaiH O BK ä iBfatpaKeHH fi ( 2 ) ,  ( 7 ) ,  ( 1 1 )  ß  ^ p w y j i y  0 )  n P H' 
b o ü h t  k  H ß T e n p a jiy

Ot

i
dv

b —  tt/2 +  At»4

rae  b , x ,  k  —  .nocxoHHHbie KoacJxßHUHeHTbi n p «  aannofi nepeaane 
b  KopoßKe.

n o a y a e H H b if l  H H T erp a a  n p «  aaH H OM  cooT H ou ieH H H  K03tfH})Hu.neii- 
t o b  HMeeT o ß m e e  p e n ie n n e ,  h o  ß o a e e  r p o M 0 3 a K o e ,  aeM  n p H B o a n -  
Moe HHJKe.

y a H T U B a n  H a n n a n e  t h t o b o h  « a n  a H H a M n a e cK o ß  xapaK T epH C T H - 
kh a B T O M o ß n a a , B u p a w e H M e  (4) MOMeHTa a B H ra T e n a  p e a e c o o ß -

pa3H O  3aM eH H Tb a H an orn aH biM  
Bbipa>KeHH eM  a H H a M H a ecK oro  
tß a K T o p a , h t o  He M eH aeT c n o c o ß a  
o n p e a e a e H H H  BpeM eH H p a 3 ro H a  
a B T O M ofin a a  n o  O T aeabH biM  n e p e -  
a a n a M  a  b  t o  * e  BpeMH h c k h io - 
n a e T  b n o a b iH T e r p a a b H o fl  (ßyH K- 
h h h  n aeH  c  K B aapaT O M  c k o p o c t h . 
FIpH M eM  33BHCHMOCTb aHH3MH" 
n e c K o r o  cß a K T op a  o t  c k o p o c t h

Phc. 2. D : - Ai»4. (14)

H 3  p n c .  1 B 03bM eM  cßyH K ijH io ( 1 4 ) ,  y a o B a e r B o p n i o m y i o  TOHKa n  
/  H 2 KpHBOH aHHaMHHeCKOH XapaKTepHCTHKH:

_  Dl — P 2
4 4 '

a =  D 2 +  k v * .

A =
D,* p ' ■D

D.
100»/o,

rioacTaBasiH b  (ßopMyabi ( 2 )  h  ( 1 )  BbipaweHHa ( 1 4 )  h  ( 1 1 ) ,  « e  
coaepsKauine naeH O B c  K B aapaTO M  c k o p o c t h ,  n o n y a H M  B b ip a w e -  
Hne BpeM eH H  p a 3 r o n a  b  H H T erp a a b H oft (ß o p M e

(15)

(16)

Ko3(jj(}>HHHeHTLi A n a  n o c T o a iiH H  npn a a w H o fi n e p e a a a e .  
K p H B b ie  a H H a M im e c K o r o  (ß a K T o p a , n o a y a e H H b ie  n o  ypaB H eH H io 

( 1 4 ) ,  epaB H M B aaH C b c  k p k b u m h  a B H a M H a e o K o ro  tß a K T op a  Ha B ce x  
n e p e a a a a x  aBTO M O 'ßHnefi, onaß>K eH H bix a B H ra T ea a M H : a e T b ip e x -
TaKTHbiM K a p ß io p a T o p H b iM , n e T b ip e x -  h aß yx T aK T H biM  T H H iea oro  
T on a H B a . O r a o o H T e a b H a a  o u iH fiK a  o n p e a e a a a a c b  n o  Bbipa>KöHHK>

t = I dv
g  J a0 —  k0v4

Vi
rae

Oq =  a —  ao =  a —  o cos ß —  sin ß 
Han np n  4»=const

«o =  a —  tj; =  a —  /  cos ß —  s,n ßl 
Aq ä  A + X o  =  A -|- X cos ß

Han npn ^=-const
A0 =  A.

npoH 3Boaa h HTerpHpoBah h e h oßosH aaaa
4

b ■■

< = f  • A4 g  ao

b +  v v
2,3031g — —  +  2 arctg —  

b  —  v b

(17)

(18)

(18')
(19)

(19')

(20)

(21)

rae ö — KoatJicßHUHeHT pa3ro«a BpamatomnxcH Macc; 
g  — ycKO'peHHe cnabi t h >k 6 c t h .

rae D ep— 3HaneHHe aHHaMHaecKoro «ßaicropa n o  T a r o B o fi  xa- 
paKTepncTHKe;

D —  3HaneHHe aHHaMHHecKoro (ßaKTopa n o  ypaBHe­
H H io ( 1 4 ) .

B ßoabuiHHCTBe caynaeB MaKCHMaabHaa ouinßKa ßwaa oK oao 
2 % .  r ip «  3 t o m  3HaHeHHH D i  h D 2 (ßopMya ( 1 5 )  h ( 1 6 )  npHHHMa- 
an cb  Bceraa cooTBeTCTByiomHMH MaKOHMyMy h MHHHMyMy paßo- 
H€H naCTH XapaKTepHCTHKH.

THnnnHbie caynan 3aMeHbi onbiTHo-DacneTiibix rpacßHKoa a m a -  
MHnecKoro (ßaKTopa aHaaHTHnecKoft (ßyHKUHefl ( 1 4 )  h H3M6HeHHH 
oraocHTeabHOH o u ih 6 k h  b  paßoHeM a«ana30H e aaa aß v x  nepeaan 
aBTOMofinaa 3 H J I - 1 5 7  noKa3aHbi Ha pnc. 3  (a  —  BTopaa nepeaa- 
qa ; 6  —  nHTan n ep eaa n a ). MaKCHMaabHaa ouinßKa Ha ocTaabHbix 
n ep eaa n ax  He npeBbiuiaeT 1,2-%-

B K a*a oM  oTaeabHOM ca y q a e  xapaKTep H3MeHeHHH oTnocHTeab- 
h o h  ouiHßKH TaKOH 3aMeHbi ßyaeT onpeaeaHTbca xapaKTepoM H3- 
MeHeHHH rpa<})HKa aHHaMHqecKoro (ßaKTopa, 3aBHCamero o t  <J>op- 
Mbi k p h b o h  MOMeHTa aBHraTeaa, t . e. o t  c b o h c t b  aBHraTeaa h  o t  
xapaKTepa H3MeeeHHH B03ayuiH.oro conpoTHBaeniia h oß m ero  
k. n. a. aBTOMofinaa b  aaHHOM HHTepBaae cKopocTeft aßHiKeHHsi.

n o c a e  noacTanoBKH npeaeiaoB h iiTerpnpoBaHHH h HeKOTopbix 
npeoßpa30BaH H H  noayqH M

t =
4g  a 0 I.

j"2,303 lg  (•
b  —  t»! b +  v2

v 2+  2 ( arctg -y -  —  arctg

b +  v i  b — v 2

n -
(22)

n p H H H M a a  Z \  '■
v2

, z 2 =  — , noayqtiM BpeMH pa3roHa 
b b

b (ßopM e ß o a e e  y a o ß H o fl a a a  pacqeTOB:

4 g  «o
2,3031g

1 — Zj 1 +  z 2

1 +  z x l — a-2,

+  2  (arctg z 2 —  arctg 2 j)| . (23)
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n o  Bbiipas<e»HHM (2 2 ) h j ih  (2 3 ) m o w h o  onpeaeaHTb BpeMH paa­
re na aBTOMo6naH Ha KaiKaofi nepeaane. UpH BbmHcaeuHHx y a o ö -  
ho B ce  pacneT bi npeacTaBHTb b (fopM e T aßanubi.

H e T p y a H O  n o K a 3 a T b , h t o  n p «  aocTH «<eH H H  M aKCHMaabHOH c k o ­
p o c t h  aBBHceHHH, t .  e . n p n  D = ’p , n oayn H M

vmax =
H ocaeaH ee paneHCTBo, oaHaKo, a e a a e r  h e b 03  m o >ktibim npiiHHTne 

BepxHero n p eaea a  HHTerpnpoBaHHH « a  sroft nepeaane v2= v max, 
TaK KaK n p a sb ie  n a cra  ypaBHeHHft (2 2 ) h (2 3 ) oßpamaiOTCH b 
ßecKOHeHHOCTb [aHaaorHHHo ypaBHeHHio (1 ) npn  /= 0 ] .  B s t o m  
caynae, KaK t ip h h h t o  b  TeopHH aBTOMOÖHaH, c a e a y e r  noaoiKHTb 
BepxHHfi np eaea  h .h terp H p oB an h h

v2 =  0,95vm3X.

OÖm ee BpeM H  p a 3 r o H a  aB T O M oß n aH  ö y a e r  c K a a a b iB a T b c a  H3 
BpeM eHH  p a 3 r o f la  « a  O T a ea b H b ix  n e p e a a n a x  h BpeM eH H , 3 a r p a n H -  
B a e M o r o  Ha n e p e K a io n e H H e  n e p e a a n  b K op oÖ K e .

npeaaaraeMbiM cnocoöoM m o jk h o  onpeaeaHTb BpeMH pa3roHa b 
aioßoM HHTepBaae CKopocTeft aBHJKeHHH; npn 3 t o m  HCKatonaeTCH 
HeoöxoaHMoeTb noacneioB h rpa4)HHecKHX H3o6pax<eHHft yexope- 
h h ö  h o 6paTHbix hm  BeannHH Ha pa3HHHHbix nepeaanax. 3 t o t  eno- 
co6 b  öoabuiHHCTBe caynaeB 6yaer aaBaTb 6oaee BbieoKvio t o h -  
HOCTb CpHBHHTeabHOH OU0HKH npHeMHCTOCTH aBTOMOÖHaeft, neM 
npatJranecKHfi enoeoö.

C a e a y e T  o c o 6 o  n o a n e p K H y T b , h t o  c ö a H w e H H e  T on eK  /  h  2 w a 
p n c .  1, H c n o a b 3 y e M b ix  a a n  o n p e a e a e H H H  KO9<}j<}>HUHeHT0B n o  dpop- 
M y a a M  (1 5 ) h (1 6 ) , n p n ß o a H T  k cy m ecT B eH H O M y  c h h jk c h h io  MaK­
C H M aabH ofl o m o cH T e a b H O H  o i i ih ö k h  a H a a n T H H e cK o ro  o n p e a e a e H H H  
BeaHH H iibi D. ToH K a /  ß y a e T  n p n 6 a H > K a T b cn  k  t o h k c  2 n p n  o n p e ­
aeaeH H H  BpeM eH H  p a 3 r o n a  Ha b m c u ih x  n e p e a a n a x ,  H M eiouiH X o ö b in -  
h o  ß o a e e  3H an H T eab H bie  n e p e n p u T H H  rpatJiHKOB aH H am unecK H X  
<J)aKTopoB n o  c k o p o c t h .  3 a  h h > k h h h  n p e a e a  H H T erpnpoB aH H H  h 3a 
TOHKy / ,  a a r o m y i o  3HaneHHH Dt h o t, b  s t o m  c a y n a e  c a e a y e T  n p n -  
H'HM3Tb CKOpOCTb, HeCKOabKO M eH bUlyiO, HeM M aKCHMaabHaH CKO­
pOCTb Ha n p e a b ia y m e f i  n e p e a a n e ,  t b k  k s k  aaa yM eH biu eH h h  B p e ­
MeHH p a 3 r o H a  n p n  b o s m o jk h o c t h  aBH>KeHHH Ha a i o ö o f i  H3 a B y x  
n e p e a a n  B c e r a a  c a e a y e T  p a 3 ro H H T b cn  Ha t o A ,  K O T op an  o ö e c n e n n -  
B a eT  ß o a e e  B b ic o K o e  y cK o p e H H e . T a K . H an p H M ep , e c a n  npnH H Tb a a n  
nH Tofi n e p e a a n n  aBTOMOÖHan 3 H /I -1 5 7  i> i= 4 4 ,5  k m / h o c  b m c c t o  
30 KM/HOC, npHHHTblX Ha PHC. 3, 6, TO M aK CHM aabH aH  OTHOCHTeab- 
n a n  ou iH Ö K a c h h 3 h t c h  c  2,1 a o  1,3% .

B o a e e  t o h h o  3 H a n eH n e  c k o p o c t h  o i  Ha n e p e a a n e  n o p H a K O B o ro  
H OM epa ( +  1 m o jk c t  Ö biTb o n p e a e a e H o  n p n  H cn o a b 3 0 B a «H H  k o s ^ )-  
(JjHUHeHTa in oT epn H H oft (3 a  BpeM H  n e p e K a io n e H H a  nepeaann) c k o ­
p o c t h

v l2

T = =  — •

r a e  V i2 —  a e p x H H fl n p e a e a  H H T erpnpoB aH H H  (M aKCH M aabH aH  
C K o p o c T b )  Ha n e p e a a n e  n o p n a K O B o r o  H OM epa i ;

V ( i + m  —  h h j k h h ö  n p e a e a  H HTerpH poBaH HH  H a n e p e a a n e  
( i - H ) .

n p n p a B H H B a H  K H H eT H necK yio 3 H e p r m o  a ß n iK y u ie r o c H  3 B t o m o 6 h - 
a n  p a ß o T e  e n a  con p oT H B aeH H H  h cn H T a n , h t o  3a  BpeMH n e p e K a io -  
neHHH n e p e a a n n  a B H x e H H e  p a B H 0 3 a M e a a e H H o e , a e r e o  n o a y n H T b

7 = ---------------------------------------------------------- (24)
1

g ¥ n
I v q

rae <n —  BpeMH nepeKaioHeHHH nepeaann. 
CaeaoßaTeabHo,

Vj2_

7
(25)

B caynan HaaHHHH paspuBOB Meacay rpa<J)HKaMH aHHaMHnecKO- 
ro 4>aKTopa coceanH X nepeaan no c k o p o c th  npn n ep ex oae  Ha bbic- 
oiy io  nepeaany ycTOHHHBan paßoTa aBHraTeaa B03M0>KHa ToabKO 
Ha nacTHnHofl xapaKTepHCTHKe nan  npH yBeanneHHOM 6yKCOBa,HHH 
caenaeHHH. n o c a e  pa3roHa b t3 k h x  yeaoBHnx a o  ck o p o c th , co - 
OTBeTCTByiOUXeH HHCay OÖOPOTOB MaKCHMaabHOTO MOMeHTa aBH- 
raTean, B03MoaceH< n e p e x o a  ero  Ha paöoTbi Ha BHeuiHioK) xapax- 
TepHCTHKy.

O ö b i n H o  BpeMH 3Toro n p o iiecca  o th o c h tch  k BpeMeHH nepeKaio- 
neHHH nepeaann, a HHTerpnpoBaHne BpeMeHH p a 3 ro«a  BeaeTCH o t  
MHHHMaabHOH CKOpOCTH yCTOHHHBOH paöoTbi aBHraTeaH no BHeiU- 
Hen xapaKTepHCTHKe, h to , KoaenHO, cH H *aeT ToiH ocTb e r o  on p e ­
aeaeHHH.

M o>kho yTBep>KaaTb, h to  om nöKa onpeaeaeHHH BpeMeHH pa3-- 
roHa Ha a ioßofl nepeaane SyaeT «HJKe MaKCHMaabHofl norpeuiiHo- 
c th  A. ......_.

CpaBHHTeabHo BbicoxaH to h h o c tb  anaaHTHnecKoro onpeaeaeHHH 
BpeMeHH pa3roHa no3BoaneT b öoabuiHHCTBe caynaeB noab30BaTb- 
ch aaH $opM ya (15) h (16) »HaneHHHMH D u v r n D 2, v 2, c o o t b c t -  
CTByiOmHMH MaKOHMaabHOMy KpyTHmeMy MOMBHTy H MaKCHMaab- 
HOMy HHcay oßopOTOB aBHräTean. B stom  caynae aan  o n p ea ea e ­
HHH BpeMOHH pa3rOHa MOXCHO OÖOHTHCb 6e3 nOCTpOBHHH aHHaMH- 
necKoft xapaKTepncTHKH aBTOMoSnan, ecan onpeaeaHTb n o
(JjopMyae (1 4 ) , b KOTOpofl aeannnHa D  3aM6HeHa 3aaanHbiM h paa - 
hhm eMy 3HaneHHeM i\i.

O npeaeaeH ne BpeMeHH pa3roHa n o npeaaaraeM OMy M eToay a o  
M3KCHMaabH0H CKOpOCTH aBHJKeHHH aBTOMOÖHaH 3HJ1-157 
65 km/hoc Ha u iocce  ^=0,018 c rpy30M 2,5 r a a a o  pe3yabTaT 
< = 4 9 ,3 cex . (6e3 yneTa BpeMeHH aepeKaioneHHH nepeaan) b m ccto  
< = 4 8 ,6  cex ., aoayneHHbix rpa^nnecKHM. cnoco6oM .

B ce  CKa3aH«oe b paBHöfl CTeneHH o th o c h tch  h k  cayna io  aHa- 
a«T «n ecK oro onpeaeaeHHH nyrn  pa3roHa aBTOMoCnan a o  3aaaH- 
HOH CKOpOCTH aBHKeHHH.

npHpame-HHe nyrn  a  aH(j>4)epeHUHaabiHOH 4>opMe

dS =  vdt.

ConocTaaaHH s t o  BbipaiKeHHe c  (JiopMyaoft (17), HeTpyaHO no- 
ayniiTb nuTerpaabiiyio (fopM y a y r a  p a 3 ro«a

S =

Oj
1 r* vdv  

J a0—-k üiA ‘
»I

g
(26)

HHTerpnpyH nocaeanee BbipaxceHHe h ynHTbiBaa 4><>PMyay (20), 
noaynHM

S =
2.303S

4 ^ 062
l g

62  +  02

* 2 _ o2
(27)

n o c a e  noncraiHOBKH npeaeaoB  HHTerpHpoBaHHH h HeßoabniHX 
npeo6pa30Ba«HÜ nyTb p a3ro«a  aBTOMOÖnafl Ha aaHHofi nepeaane 
B KOpOÖKe B HHTepBaae CKOPOCTH aBHIKeHHH Vi— v 2 6yaeT

S =
2,303^

4 ^ 0 * 2 l g
r l - z i

. 1 + z i  i :)■
(28)

rae  Z\ h z 2 HMeioT npeiKHHe 3HaneHHH.
C aeayeT  noanepKHyTb, h to  Bce 3aMenaHHH, caeaaH H ue paHee 

o  MaKCHMaabHofl c k o p o c th , B u ß op e  npeaeaoB  HHTerpHpoBaHHH h 
norpeuiHocTH onpeaeaeHHH, ocTaroTcn cnpäBeaaHBbiMH h aan  aHa- 
aHTHnecKoro BbipaiKeHHH nyTH pa3roHa. B näCTHocTH, n p eaea u  
HHTerpHpoBaHHH npn onpeaeaeHHH BpeMeHH h nyTH pa3rona 
aOaiKHbl ÖblTb OBHHaKOBblMH.

A H a a orH H H o BpeM eH H  n o a « b i f i  n y T b  p a 3 ro H a  aBTOMOÖHan ö y a e r  
CK aaabiB aTbC H  H3 n y T e fi p a 3 ro H a  Ha n e p e a a n a x  h cyM M bi n y T e ft , 
n p o a e a a H H b ix  aB T O M oß n aeM  n p n  n epeK aion eH H H  n e p e a a n .  B 6 o a b -  
uiHHCTBe c a y n a e B  n oca ea H H H  cyM M a  He ynH TbiB aeTC H , h to  npH BO- 
a m  k n n c T o  cpaB H H T enbH O M y x a p a K T e p y  o n p e a e a e H H H  BpeM eH H  h 
nyTH  p a 3 ro H a  n p n  n poeK T n p oB aH H H  h a a e T  p e 3 y a b T a T , a a a eK H ft 
o t  a e flcT B H T e a b H o ro .

Zlan noayneHHH pe3yabTaTOB, 6oa ee  npHÖaHscaioiiiHXCH k 3kc- 
.nepiHMeHTaabHbiM, pacneTbi caeayeT  Bceraa BecTH c  yneTOM BpeMe­
HH « a  nepexaioneHHe nepeaan h OTpe3KOB riyTH, K öTopue aBTo- 
Moßnab npoaeaaeT  npn stom .

Zlan coxpaHeHHH bo3mo>Kihocth cpaBHeHHH npn npoeKTHpoBa- 
hhh peKOMeHayeTCH npHHHMäTb BpeMH Ha nepeKaioneH«e nepeaan:
1) aan  KopoöoK nepeaan c  nepeaßHikHbiMH uiecfep'HHMH 3  ceK;
2) aan  KopoöoK nepeaan c  riepeaBHJKHUMH KapeTKaMH h chh - 
xpoHH3aTopaMH 2 CeK.; 3): aa n  nnaneTapiihix KopoßoK nepeaan 
c  nepeKaioneHHeM hx (^phkuhohhum h saeMCHTaMH 1 ceK. --

TlyTb, npoaeaaHHufl aBTOMo6naeM npn aBH*eHHH: n o  HHepuHH,- 
3a BpeMH nepeKntoneHHH nepeaann S „  m o » b 9  a e r e o  onpeaeaHTb, 
npHHHMan s t o  aBHineHHe paBH03aMeaaeHHbiM.: FIpH sföM , Kaa: h; b 
ca y n a e  BWBoaa K034>(j)HUHeHTa noTepHHHofi c k o p o c th  (24),- pauuo-' 
eaabH o npeHeÖpenb H3MeHeHHeM cyMMapHoro K03<Jxj)HUHeHTa con - 
ipOTHBaeHHH aBUHCeHHiO H B03ayUIHbIM conpoTHBaeHHeM.

Toraa x
S n —_vcptn>
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ra e

vi2 +  »(Z+lJl 0/2 /  1 \

 r - i -  =  T ( 1 +  7  )•
r io c a e  noACTaHOBKH

S « =  Y  ( 1 +  7 )  '«• (29)

B npHBeaeHHOM Bbirne npHMepe pa3roHa aBTOMoSmiü 3HJI-157 
cyMMa S n 3a ®peMH neTupex nepeKmoneHHft nepeaan cocTaßAHeT 
15% ot o ö m e ro  nyTH pa3roHa, no-iyaeHHoro 6e3 yneTa S „, hto 
HecoMHöHHo roB op«T  o  HeoöxoaHMOCTH ee y n e ia .

C^epoBaTejibHo, ueA ecooßpaäno onpepeAHTb o6 m ee  BpeMH n 
n yrb  p a 3 ro «a  3 btom o6 hah n o  (J>opMyAaM

n « —1
=  S  t  -f- S  tn

l 1
H

n «—1
So = S S + S Sn, (30)

1 l

ra e  n  —  ih c a o  nepeaaa, HcnoAb3yeMbix a a h  pa3rona a o  3aaan-
«o ft  CKOPOCTH ABHJKeHHH.

B biB O A bi

1. JIjih anaaHTHaecKoro onpeaeaeHHa BpeMeHH h nyTH pa3roHa 
HeoßxoaHM o HMeTb: 3HaaeHHa AHnaMHHecKoro (}>aKTapa h ck o p o ­
c th  Ha KaiKaoft n ep eaaae, cooTBercTByiomHe MaKOHManbHOMy 
KpyTameMy MOMOHTy h MaKCHMaabHoft m oiuhocth  aon raT eaa; 
BHaaeHHa KostJxJiHUHeHTa pa3roHa spamaiomHXCH Macc ö ; K03([)- 
<J)Hu«eHT conpoTHBneHHH aBH*eHHio f  h y ro a  n oa ieM a  ß, a aa a  
CKOpOCTHblX MaiHHH —  SKCnepHMeHTaabHyiO 3aBHCHMOCTb K03(j)<j)H- 
UHCHTa COnpOTHBaeHHH aBHJKeHHIO OT CKOPOCTH.

P a cn oa a ra a  yKa3aHHbiMH aaHHUMH, HeoßxoAHMO onpeaeAHTb 
a a a  K aw aoft nepeaaan b  KopoßKe:

1) nocTO H H H bie K03(jx})H UHeH Tbi ypaBH eH H H  a H a M « a e c K o r o  (|>aK- 
ro p a  k a a no (jwpiayaaM (15) h (16);

2 )  oßm nft K os^ H u n eH T  conpoTHiBaeHHa aBHJKeHHK) 41 Han aaa  
CKOpOCTHblX MaUIHH K03(j>(j)HUHeHTU ypaBHeH H H  COnpOTHBaeHHH 
aßHJKeHHK), c  y a .e roM  n o a i e M a  a o  h 7,0 n o  cß op M y n a M  ( 1 2 )  h ( 1 3 )  
h n p n  aBH*eHHH Ha ropH30HTaabHOM yaacTKe a H A . n o  (ßopMy- 
a ^ m  ( 9 )  h ( 1 0 ) ;

3 )  nOCTOHHHble K03(J>(j)HUHeHTbI VpaBHeHHÖ B-peMOHiH H nyTH 
p a 3 r o H a  ao,  k 0, b  n o  (ß o p M y a a M  ( 1 8 )  h a h  ( 1 8  ) ,  ( 1 9 )  h a h  ( 1 9 )  h 
(2 0 ) ;

4 )  n p e a e a t !  H iH T erpH poB a n n a v ,  h v 2 c  yaeT O M  (J)opMVA ( 2 5 )  h

( 2 4 )  h  c o o T B e T C T ß y io m H e  h m  B eanaH H bi Z\ h  z 2;
5 )  BpeMH h n y T b  p a 3 r o H a  Ha K a w A o ft  n e p e a a a e  n o  Bm pa>K e- 

H'HHM ( 2 3 )  H ( 2 8 ) .
2 . B c a y a a e  h c o Cx o a h m o c t h  n ocT p oeH H H  rp a cJ m n ecK o ft  3 3 b h c h - 

MOCTH BpeM eH H  HAH n yT H  pa3T0'H a OT CKOPOCTH, ( ß o p M y a u  ( 2 3 )  H 
( 2 8 )  n o 3 B o a a io T  o n p e a e a H T b  BpeM H  h n y T b  p a 3 r o H a  a o  n io 6 o f t  
c k o p o c t h  AB.H>KeHHH M aiuHHbi « a  a b h iHo h  n e p e a a a e  b  K op oÖ K e. 
n p n  3 t o m  n ep eM eH H b ie  a n a a e n H a  c k o p o c t h  npH paB H H ßaioTC H  Bepx- 
H 6M y n p e a e a y  H H T erpnpoB aH H H  v 2.

3. T p y a oeM K O C T b  a n a a H T H a e cK o r o  o n o c o ß a  o n p e a e a e H n a  nyTH  
h BpeM eHH  p a 3 r o H a  M eH bine, aeM  npn rp acß n a ecK O M  H H T e rp n p o B a - 
HHH, TaK KaK HeT HeOÖXOAHMOCTH n o a ca H T b iB a T b  3naaeH H H  yCKO- 
peH H fl, o6 p a T .H b ix  hm B eanaH H , C T poH Tb rpatjjH KH  h x ,  a  TaKJKe 
npa4)H K  BpeM eH H p a 3 r o H a  h  npoB O A H T b A B a jK a u  r p a iß n a e c K o e  h h -  
T erp H p oß a H H e .

B ßoabuiHHCTBe cayaaeB  (ecan  s t o  ne TpeßyeTca a a a  ap yrn x  
neaefl) m o jk h o  oßoflTHCb aa>Ke 6e3 nocrpoeHHH anHaMnaecKoft 
XapaKTepHCTHKH aBTOMOÖHAH.

4. JXjih n oa y a eH H H  p e 3 y a b T a T O B , 6 o a e e  6 a h 3 k h x  k  a e flcT B H T e a b - 
H biM , c a e a y e T  o n p e a e a H T b  o 6 rn .ee  BpeM H h n y T b  p a 3 r o n a  n o  (ß o p -  
M ya a M  ( 3 0 ) ,  c  yaeT O M  BpeM eH H , 3 a r p a a e H H o r o  n a  n e p e n a io a e H H e  
n e p e a a a ,  h n y T H , n p o a e a a H H o r o  aB T O M o6H aeM  n o  HHepuHH. Co- 
XpaH CHH e B03M05KH0CTH CpaiBH0HHH npHeMHCTOCTH pa3A H aH bIX  aB - 
T O M oß H a eö  n p n  n p oe iK T h p o b a h h h  o 6 e c n e a H B a e T c a  npH H HTneM  
B c e r a a  oA H H aK O B oro BpeM eH H n epeK aroaeH H H  n e p e a a a a ,  3 3 b h c h - 
m e r o ,  o A H a n o , o t  KOHCTpyKUHH k o p o ö k h  n e p e a a a .

J I H T E P A T y P A

1. H o B o n o J i b c K H f t  B. H . ,  c A B T O M o 6 H J ib H a a  h  T p a K T o p H a a  n p o -  
MbllUJieHHOCTb* Ke 1, 1954.

2. r  o  «i b a  B. B., O a j i b K e B H q  B. C., TeopHH, k o h c t p y h p o - 
BaHne h  pacqeT aBTOMOÖHJUi, MamrH3, 1957.

3 3 H M e ^ e f i  r . B., TeopHH aBTOMOÖĤ H, MamrH3. 1959.
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P  ACnPOCTPAHEHHblH b .HacTonmee BpeMH npHHAnn o x -  
*  AajKjeHHH ABHraTeAeft BnyTpeiiHero cropaHHH bo M norax 
cayaaHX n e  oöecneaH BaeT HopMaAbHoro TenAOBoro coctohhhh 
rHAb3 UHAHHAPOB. KaK nOKa3bIBaiOT MHOTOaHCAeH'Hbie «a6AIOAe- 
hhh, npn paöoT e ,b xoAOAHoe BpeMH roAa n  na HenoAHbix narpy3- 
Kax ctqhkh uHAHHApoB nepeoxAajKAaioTCH.

TenAOBOe COCTOHHHe UHAHHAPOB CHAbHO 3aBHCHT OT KOAe6a,HHH 
TeMnepaTypH oxAajKAaiomeH boäw  ;b cbh3h c  npHHyAHTeAbHoft 
AHpKyAHiiHeH e e  b  pyÖauiKe ÖAOKa.

ripn  cropaHHH 1 KZ JKiHAKOTO TOnAHBa B UHAHHApaX AßnraTeAH 
oöpaayeTCH CBHuie 1 kz b o ä h h h x  napoB. Koraa TeMnepaTypa p a- 
öonefi noBepxHOCTH ah aw h apob npeBbiuiaeT TOHKy p o cw  b oa h h h x  
h KHCAOTHbix napoB, coAepjKauiHXCH b npoAyKTax cropanHH, Ha- 
ÖAKDAaeTCH xHMHHecKan (cy x a n ) Koppo3HH, CTeneHb bahhhhh ko- 
Topoft « a  HiHTeHCHBHOCTb H3iHaUIHB3HHH AeTaAeft A'HAHiHÄpO-nopUI- 
Heß-OH npyrrnH HeaHaHHTeAbHa.

HaHÖOAee onacHoft c  tomkh apeHHH pa3pyuieHHH paßoneft no- 
ßapxHocTH AeTaAeft hbahctch sAeKTpoxHMHHecKan (MOKpan) Kop- 
po3HH, np n  KOTOpoft Ha KoppoAHpyeMoft noBepxHOCTH oßpa3yeTCH 
nAeHKa SAeKTpOAHTa. SAeKTpOXHMHHeCKaH KOPP03HH HaÖAKJAaeTCH 
npH TeMnepaType noBepxHOCTH, He npeBbimaiomeft TOHKy pocbi. 
B 3th x  ycAOBHHX neperpeTbift nap KOHaeHCHpyeTCH TaK >Ke xop o - 
u io, KaK h nacbimeHiHbifi nap  [1].

O6pa30BaHHe naeHKH saeKTpoAHTa « a  noBepxHOCTH uhahhapob  
H BO3'HHXH0BeHHe SAeKTpOXHMHHeCKOft K0pp03H« HpOHCXOAHT B pe- 
3yAbT3Te B3aHMOAefiCTBHH npOAyKTOB cropaHHH cepbl (S 0 2 H SO3) 
c  k au ahm h  p o c u  [2]. ripn noHHJKeHHoft TeMnepaType ABHraTeAH b 
n p ou ecce  cropaHHH TonAHBa, KDOMe cepHHCToft h cep.Hoft khcaot, 
o6pa3yroTCH h ap y rn e  Koppo3HftHo-aKTHBHbie khcaotm : yroAbHan, 
a30T«aH, a TaK>Ke HpKOTopbie opraHHHecKRe k h cao tu , «anpHMep 
M ypaB bH H aH  h  m a B e a e ß a H  [3].

n o  OTMeneHHLiM npHHHnaM paßoTa ABHraTeAH npn noHHJKeHHoft 
TeMnepaType oxaajKAaiom eft b o a h  BAeneT 3a coßoft ycMAeHHbifi 
h3hoc AeTaAeft uHAHHApo-nopuiiHeBoft rp y n n u , oco6eH no rcpn hc- 
n0Ab30B3HHH CepHMCTOrO TOnAHBa. 06 3T0M CBHAeTeAbCTByiOT pe- 
3yAbTaTbI M'HOTOHHCAÖHHblX HCCAe AOB a.HH ft, npOBeAeUHblX KaK B 
narneft crpaH e, TaK h 3a pyßescoM . Han6oAbm eM y B03AeftcTBHio 
Koppo3HHHoro H3Hoca noAßepraeTCH BepxHHH nacTb h h ah h apob .

KpoM e T oro, c  noHHJKeHHeM TeM nepaTypu oxAajKAaKiuieft bo ah  
noBbimaercH BH3KocTb KapTepHoro MacAa h yBeAHHHBaeTCH rp e - 
HHe c o n p hjkohhbix AeTaAeft. flosTOM y yxyAuiaioTCH 3(J)t})CKTHBHbie 
n o K a 3 a ie A H  A B H raTeAH .

TaKHM 06pa3OM, OAHHM H3 TAaBHeftuiHX yCAOBHft nOBbimeHHH 
cpoKa CAy>K6bi h yAynme»HH noKa3aTeAeft paÖOTbi ABHraTeAH hb- 
AneTCH oßecneneHHe ßbicTporo nporpeßa h noAAepjKaHne Hop- 
MaAbHoro TenAOBoro coctohhhh e ro  ochobhux AeTaAeft.

npHMeHHeMLie b HacTonm ee BpeMH aah  yKa3aHHoft ueAH nipHÖo- 
pbl H npHCn0C06A6HHH (TepMOCTaTbl, UITOpKH, JK3AI03H H AP-) 
na'CTO n e  AaioT aoajkhoto 3<})(J)eKTa. HanpHMep, TepMocraTL! He 
«ce rA a  HaAeÄHO paßoTaroT. KpoM e toto , b BHMHee BpeMH ohh 
HaCTO HBAHIOTCH npHHHHOft pa3MOpa5KHB3HHH paAHaTOpOB, B CBH3H 
C H0M M-HOTHe B0AHT6AH HX yAHAHIOT.

MTOÖbl yCTpaHHTb K0pp03HÖHblft «3HOC AeTaAeft HHAHHAPO- 
nopniHCBoft rpynnw  h TeM caMbiM noBbiCHTb cpoK CAy>K6bi ABHra­
TeAH, HeoöxoAHMO npeaoTBpaTHTb KOHAeHcauHio na paßoneft no- 
BepXHOCTH UHAHHAPOB BAaTH «  B03iHHKHOB6HHe SAeKTpOXHMHHe- 
CKOft KOpp03HH.

H anSoA ee paunoHaAbHoft b stom  othouiohhh CAeAyeT CTHTaTb 
TaKyio KOHCTpyKUHK) CHCTe'ibi oxAa»<ÄeHHH, npn KOTopoft o öecn e - 
HHBaercH 6bicrpbift nporpeB ABHraTeAH h MeHbinnft AHana30H H3- 
MeHöHHH TeMnepaTypu CTefloK uhah h apob .

A btopom  AaHHoft cxaTbH TeopeTHHectwH oß oca oB a n a  h 3KonepH-
Вологодская областная универсальная  научная библиотека 
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MBHTajibHo npoBepeHa cxeMa u.npKyjiau.HH oxaaxaaiomeft Boabi, 
oßeeneHHBaiomaa TepMOcncJioHiHoe oxaaiKaeHHe rnab3 nnaHHapoB 
npn npHHyflHTejibHOM oxaa>Ka6HHH xaMep cropawHa. ripn CHCTeMe 
oxjia>KaeHHH, BbrnoaneHHofi 'no yKa3aHHOMy npHHnnny, rmib3bi ox- 
aawaaioTCH Hanßoaee paBHOMepno h h x  TeMnepaTypa 3HaHHTeab- 
ho noBLimaeTCH npn noHHJKeHHofi TeMnepaType oxaa>KaaiomeH 
aoaw.

MjHOrOHHCJieHHMMH OIIblTaMH yCTaHOBJICHO, HTO T ypßyJieH T H O e
TeneHne j k h j k o c t h  HHKoraa He pacnpocT panaeTca a o  cieHKH. 
CKopocTb TeneHHa o k o b o  c t ö h k h  (b  Tax Ha3HBaeM0M norpaHHH- 
hom c a o e ) Bceraa paBHa Hyaio.

n o s T O M y  n p n  O TeyTeTBHH KHneHHH o x jia J K a a ro u ie ft  »n a K O C T H  
n a  n oB epxH O C T H  n n a H H a p o B  T e ru io  n e p e 3  norpaHHH.Hbift c a o f t  n e p e -  
a a e T c a  a m i ib  n o c p e a c T B O M  T e n a o n p o B o n n o c T H . B  3 t o m  c a y n a e  
naoT H O C T b T e n a o B o r o  n o T o x a  n o  3a K 0 H y  « P y p b e  B b ip a a ta e T c a  y p a B -  
'HÖHHeM

d t
g  = — X —  kkclaJ ( 1 )

rae X — KosfjMfwmiaHT TenaonnoBoaHOCTH oxaaxaaioineH *naK0- 
c t h  B K K a A / M - n a c - ep a d ;

dt
dr

n p a a n e H T  TeMnepaTypbi b  inorpaHimaoM c a o e .

n o  3aKOHy oxaaJKaeHHH HbiOTOHa naoTHOCTb TenaoBoro noToxa 
Q =  a ( tCm —  tote)  k k o a Im ^hoc, ( 2 )

rae a — «03<}>(})HnHeHT TenaooTnanH b  KKaA/M?-Hac zpad; 
trm — TeMnepaTypa napyatHOH cTeHKH nnaHHapa; 
tx  — TeMnepaTypa oxaa*naioineH jkhbkocth. 
npHpaBHHBaa npaBbie nacTH ypaBiieHHH (1 ) h (2 ) ,  HMeeM

dt
a item  =  7. ^  •

HiHTerpnpyeM noayHeHiioe ypaBHeiine b  m peaeaax Toamwubi no- 
rpaHHHHoro ca on

J a item tja) d r  — J Xdt.
cm cm

3aTeM pernaeM ero OTHocnTeabHo K03<}>cj)HnHeHTa TenaooraaHH

KKaAlM ^nac-Tpad.,

rae 6 —  ToamnHa nonpa«H liHoro caon  b  m; 6 =  rn —  rcm; 
rn. rcm —  paan ycH  HapyjKHbix noBepxHOCTeii norpaHHHHoro caon  

h CT6HKH nnaHHapa b  m;  
tn —  TeMnepaTypa norpaHHHHoro caon .

C yBeanneHHeM CKopocTH nnpKyaanHH oxaa*aaK>m eH  >KHaKocTH 
noBbiuiaeTcn Typ6yaeHTHocTb, nosTOMy ToainHHa norpaHHHHoro 
ca oa  yMeHbmaeTcn. CßH3aHHoe c  sthm  H3MeHeHne BeannnH TeMne­
paTypbi, fix oan u in x  b  ypaoHOHHe (3 ) ,  rapaKTHnecKH n e  Banner Ha 
BeaHHHHy hx coo th ou i6 h h h  b  aa«HOM ypaBHeHHH. Kan ca ea y eT  H3 
ypaBHeHHa, c  yMeHbmeHHeM ToainHHbi norpa.HHHHoro c a o a  yae- 
aHHHBaeTca K03<}>4)Hu l,eHT TenaooTaann.

TaK H M  o 6 p a 3 0 M ,  n p n  p a ß o T e  H e n p o n p e T o r o  a n i i r a T e n a ,  x o r a a  
n a  o x a a * a a e M O H  noßepx'H O C TH  n h a  hh a p  ob  co x p a .H H e T ca  y c T o f l iH -  
Baa n a eH K a  » n a K o c T H ,  H a n ß o a b m a a  T e n a o o T a a n a  H a 6 a io a a e T c a  b  
c a y n a e  n p H H y a H T e a b H o ro  o x a a a c a e H H a  m a b 3  him hihapob, a H an- 
M eH bU iaa  —  b  c a y n a e  T ep M O C H ipa iiH oro  o x a a w a e H H H .

H3 H3ao>KeHHoro caeayeT , hto npn oanHaKOBofl TeMnepaType 
oxaa>xaaKDineH » hakocth n a  Bbixoae H3 nen porp eT oro  aBHraTeaa 
TeMnepaTypa ctohok nnaHHapoB, oxaaxcaaeM bix TepMocntponflo, 
0Ka3HBaeTca Bbtrne TCMnepaTypbi ctohok, oxaa>KaaeMbix npaH y- 
aHrreabHo.

B n p on ecce  nporpeB a aBHraTeaa n o Mepe ao!CTH*eHHa nor.pa- 
hhhhum  caoeM  TeMnepaTypbi KHneHHa n a  noBepxHOCTH nnaBHapoB 
H3HHHaiOT B03HHK3Tb UOHTpbl nap006pa30Ba.HHa, KOTOpbie BbI3bI- 
«a ioT  «ny3brpnaToe> KHneHHe. O p n  stom  ny3bipbKH napa, orpbi- 
Baacb ot  noBepxHOCTH uHaHiiapoB, KOHaeHCHpyioTca b  xoaoaH ofi 
•Macce waaKocTH, noBbim aa ee  Tenaocoaep>KaiHHe. H a M ecro OTOp- 
BaBuiHXCa o t  noBepxHOCTH ny3bipbKOB napa nocTynaioT nacTHnu 
>KHaKocTH, 3aKaioHeHH0H b pyßauiKe ö a o x a  nnaHHapoB. B  CBa3H 
c TeM, h to  npn TepMocHipoH'HOM oxaajKaeHHH uHanHapoB aa«Haa 
nacTb oxaajKaarom eH »naK ocT H  « e  nnpKyaHpyeT, n poncxoan T  ee 
HHTeacHBHoe HarpeBa«He.

TaKHM o6pa30M , np n  TepMooHcponnoM oxaascaeHHH rnab3 uh- 
aHHapoB npoHcxoaHT nanS oaee öb icrpu ft n p on ecc  aKKyMyanpoBa- 
hhh Tenaa aBHraTeaeM, b cb h 3 h c  neM 3HaHHTeabHo coKpam aeTca 
epeMa ero nporpesa.

f l o  aocTH>KeHHH B ce ii o x a a * a a K ) u ie H  » H a K o c T b io ,  c o n p H K a c a tö -  
m e ft c a  ic n o B e p x H o c T b io  n n a H H a p o B , T e M n e p a T v p i :  « n n e H H a , n a c T b  
T e n a a  o t  n o feep x H ocT H  H a rp e B a  yHOCHTCa H encnapH B U iH M H C a na- 
CTHU3MH JKHaKOCTH, a  OCHOB.H3a a O a a  T e n a a  —  OTpUBaiOUIHMHCa 
n y3b :p b K aM H  n a p a .

B  c a y n a e  BbiHy>KaeHiHofl k o h b c k u h h  r e n a a  (o ö b iH H a a  c x e M a  o x -  
a a * a e H H a )  naoT H O C T b T e n a o B o r o  n oT O K a m o jk h o  B btpa3H T b c a e -  
Ä y w m H M  ypaB H eH H eM :

q n —  c p  f v S t  +  r p " o "  K K a A j M 2 n a c ,  ( 4 )

rae V, v"  — COOTBeTCTBCHHO CKOPOCTH TeHÖHHB >KH3K0CTH H Ha- 
pa b  M jnac ;

p , p "  —  naoTHOCTH m naK OC TH  h n a p a  b  kz/m? ;
\ t  —  n p H p a m e H n e  T e M n e p a T y p b i ox a a > K ,a a io m e H  * H a K o -  

c t h  y  noB epxH O C TH  H a r p e B a ; 
c p  —  T en aoeM K O C T b o x a a a c a a io in e H  h c h ä k o c t h  b  

kküa/K Z 'Z p a d ; 
r  —  C K pbiTan T e n a o T a  n a p o o 6 p a 3 0 B a H H H  b  kküa/ica.

Z la n  yca oB H H  c b o ö o t h o h  k o h b b k u h h  T e n a a  (H O B aa c x e M a  o x -  
a a n ta e H H a ) ,  n p e H e ö p e r a a  c K o p o c T b io  C B o ö o a H o r o  nepeM ein eH H H  na- 
c t h u  o x a a > K a a io in e H  j k h ä k o c t h ,  n p o H c x o a a i n e r o  o c a e a c T B H e  paa- 
h o c t h  T e M n e p a T y p , h  npH H H M an A / = 0 ,  HMeeM

q c  =  r p " u "  k k o a I m 2 t a c .  ( 5 )

H p H  yca oB H H  paßeH C T B a b  o 6 o h x  c a y n a a x  T e M n e p a T y p  cTeH OK  
U H an H ap oB  h T e M n e p a T y p  o x a a w a a i o i n e H  » h ä k o c t h  ypaB iH eH nn 
KosiJwJiHnHeHTOB T e n a o o T a a H H  Bbtpa3H TCH  ca e a y io u i.H M  o ö p a 3 0 M :

Cp'Vlt +  r f v "  , o 
£i„ =  ------:----------;------— KKaAjM*-wc-?pad\

KKaAjM"1 • w c  • ?pad.

CoBMeinan o6a  ypaB.H6HHH, noaynaeM

a „  C p - . v l t  +  r p " n "

q +  q "

(6 )

(7)

(8 ) 

(9)

(3) r a e  q  —  a o a a  T e n a a , O T a a H H o ro  n o ß e p x n o c T b i o  H a r p e B a  H e n c n a -  
P h b iiih m ch  n acT H n a M  o x a a > K a a io in e H  jK H aK ocT H , 

b  KKaAjM2-w c-ep a d ;  
q "  —  a o a n  T e n a a , n o u ie a n i e r o  « a  H cn a p eH H e x c H a K o c r n , 

,B KKaA/M2-Hac-epad.
K ax B n a H o  H3 B b ip a k e u H n  (8 ) ,  a o a a  T e n a a ,  O T a a w H o ro  c r e n -  

K3MH HenOCpeaCTBeHH O O X aa>K aaiO ineH  JKHaKOCTH, 3aBHCHT o t  c k o -  
P o c t h  noTO K a h  n p n p a in eH H H  T e M n e p a T y p b i n a cT H n  » n a K o c T H ,  
n e  a o c T H r m e ft  T e M n e p a T y p b i h a cb iin e iiH n . f l o a a  T e n a a ,  3 a T p a n e H - 
n oro  Ha H cn a p eH H e, 3 3 b h c h t  o t  c k o p o c t h  H cn a p eH H u .^

n o  M e p e  noiBbiineH Hü naoTHOCTH T e n a o B o r o  noT O K a n o B b im a e T c a  
h  C K op ocT b  H cn a p eH H a  >KHaKOCTH. npn 9 t o m  K oaH H ecT B o T e n a a  q , 
B ocn p H H H M a eM oro  H encnapH B U iH M H ca H acTH naM H  xcn a K p cT H  o t  H e- 
nocpeacTBeH Horo co n p H K o e n o B e H H a  c o x a a * a a e M O H  n o B e p x H O - 
C T bio, y M e H b m a e T c a , 3H aneH H e n a c a H T e a a  b  (J iop M y a e  ( 8 )  n p n ß a H -

>KaeTca k  3HaHeHiuo 3HaMeHaTeaa, a OTHOineHHe CTpeMHT-

ca k  ea n H H n e .
O n e B H a H o , n p n  a a cT H * e H H H  T e M n e p a T y p b i a c e f t  o x a a x ia a io m e H  

»H a K O C T ii, o M tiB a io in e H  c t o h k h  U H aH H apoB , T e M n e p a T y p b i K H ne­
H H a, o r a a n a  T e n a a  o t  creH O K  » n a K o c T H  ß y a e r  p a ß H a  n y a i o ,  n o T o -  
M y h t o  A /= 0 .  B 3 t o m  c a y n a e  3H aneH H a « 0 3 ({)( j)h u ,h e n to b  T e n a o -  
OTaaHH n p n  npH iH yanTeabH O H  h  C B o ß o a H o ä  a H p K y a a i;H H  o x a a * -  
a a io m e f t  >kh3 k o c t h  c T a H O B a r c a  oanH aK O B biM H . f lo s T O M y  n p n  o a n -  
H aK O Boft T e M n e p a T y p e  o x a a s c a a io m e H  x cn a K ocT H  n a  B u x o a e ,  
6 a H 3 K ofl n o  C B oeM y  3H aH eHH io k  K H neH H io, T e M n e p a T y p a  p a ß o n e f l  
noB epxH O C TH  n H a w H a p oB  b  3 0 H e  M a K C H M a a b H oro  H a r p e B a  b  o ß o - iix  
c a y n a a x  ß y a e T  T a K jx e  oaH H aK O B oft.

H p h  «iny3bipH aTO M  pe> K H M e» KHneH H a o x a a > K a a io m e H  w h a k d c t h  
b  norpaiHHHiHOM c a o e ,  ß a a r o a a p a  ee HHTeHCHBHOMy n e p e M e n iH B a - 
« H io ,  T e n a o o T a a n a  o t  c t o h o k  > k h a k o c t h  B ea H K a h  B 0 3 p a c T a e T  c  
yBeaHHOHneM  H iica p  a e ftcT B y io m H X  u e i iT p o B  n a p o o ß p a 3 0 B a H H a  [4].

OanaKO, ecaH He oßecnenHTb HaaaeaiamHH orB oa  renaa  o t  o x -  
aastaaiom eH  »HaKOCTa b  oKpy>Kaiomyio ep ea y , t o  npn ee Knne- 
h h h  ßyayT  oßpa3QBVB8Tbca oßaacTH 3acTOHHoro napa (napoßbie 
npoßKH) h  aBHrareaB nepenpeerca. f la a  npeaoTBpameHHH y x a - 
aaHHoro aBaeHna b  h o b o h  cxeM e npeaycMOTpeHa npHHyaHTeabHaa 
HHpKyaauHa nacTii oxaaxcaaiom eH  B oau  nepe3 roaoBKy iiHaHHa- 
poB h  paanaTop.
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K o m a  T e M n e p a T y p a  bcp.h o x n a H m a io m e f i  B o a u ,  3aK aroneH 'H ofi b 
p y 6 a u iK e  6aoKa U H U H H apoB, a o c T H r a e T  T e M n e p a T y p u  KHneHHH, 
n y 3 b ip tK H  n a p a ,  o n p u B a n c b  o t  c tc h o k , B c n a u B a io T  h, n o n a j a a  b 
M a c c y  npH flyÄ H T eB bH O  n n p K y a H p y io m e ft  n a c r a  B o a u ,  KOHaeHCH- 
pyioT C H  b .Heft. X la jibH eftu iH H  o t b o ä  T eru ia  b o K p y * a i o m y i o  c p e a y  
npoH C xoaiH T  n e p e 3  p a a n a T o p .

KpoM e «n y 3u p n a T oro  pew uM a» KHneHHH, cymecTByeT «naeHon- 
nu ft pe*H M », npn k o t o p o m  noßepxH ocTb H a rp e B a  oTaeaeHa o t  
> k h ä k o c t i i  cnaouiiHbiM caoeM  n apa . BcjieacTBHe Maaoft T enaon po- 
BoaHOCTH napa HHTeHCHBHOCTb TenaooTaann npn «inaeHoiHOM pe- 
WHMe» KHneHHH b o  m h o t o  pa3 MeHbine, neM npn «ny3upnaTOM ».

C mohb «n y 3 u p n a T oro  pe*H M a» KHneHHH «naeHOHHbiM p e*H - 
MOM» npOHCXOÄHT npH TaK Ha3bIBaeMOH KpHTHneCKOH njIOTHOCTH 
ren jioB oro  noT oxa, xapaKTepH3yeM0ft 3HanHTeabHUM OHHKeHneM 
K034>4)HUHOHTa TenaooTaann h cooTBeTCTByromnM noBumeHHeM 
TeM nepaTypu noBepxnocTH HarpeBa.

K sk  noKa3biBaK>T pacneTbi, nponäBeaeHHue a a a  cviynaa cbo- 
ßoaHofi KOHBeKUHH oxnam aaiom eft B oau , TeMnepaTypa KOTopoft 
aocTH raaa b o  Bceft M acce TeM nepaTypu KHneHHH, 3HaneHne Kpn- 
THnecKofl naoTHOCTH T enaoB oro noTOKa npeBum aeT 
1 2 5 0  0 0 0  K K a A l M 2- n a c .  ü o  onuTHUM namibiM yaeabHan TenaoBan 
Harpy3Ka aBHraTeaeft BHyrpeHHero cropaHHH 6e3 Haaayßa b  30He 
MaKCHMaabHoro HarpeBa aocTHraeT He 6oa ee  3 0 0  0 0 0  K / c a A / M t -n a c ,  
HTO B 4  C JIHUIHHM ipa3a MeHbUie KpHTHHeCKOH BeaHHHHbl.

n p k ß e a e H H u e  a a H H b ie  n o K a 3 b iB a io T , h to  b c n c T e M e  o x a a x ca e H H H  
a » H r a T e a e f i  c o  c B o ß o a n o f t  Ko.HBeKu.Hefi T e n a a  b ö a o K e  n H a n n a p o B  
n p «  n p H H yau T ea bH O M  ox a a x < a eH H H  T o a u i o  K aM ep  crop a H H H  B 0 3 - 
'HHKHOBöHHe « n a e H o n n o r o  p e a cH M a »  K uneH H a n a  noßep xH O C T H  u h - 
a H H a p o B  H CK aioneHO .

TaKH M  o ß p a 3 0 M , a a a  c o 3 a a H H a  H o p M a a b H b ix  y c a o B H fi  o x a a a c -  
aeH H a a B H r a T e a a  HeT n e oöx oa H M O C T H  b n p e a o T B p a m e H H H  3aK H n a- 
h h h  o x n a w a a i o m e f i  B o a u  b nonpanH UH O M  c a o e .  r ip e a c a e  B c e r o  
c a e a y e T  o ß e c n e n u T b  o T B o a  H e o ö x o a u M o r o  K o a n n e cT B a  T e n a a  o t  
n p H H y a u T e a b H o  u H p .K y a n p y io iu e f i  nacT H  » n a K o c T H  n e p e 3  p a a n a -  
T o p  b O K p y a c a io iu y io  c p e a y  h  n p e a o T B p a T H T b  B03MOHCHOCTb o 6 p a -  
30B aH H a n a p o B b ix  n p o ö o K .

B cayn a e  npHMOHeHHH a a a  ox a a K a eH «a  aBHraTeaefi acecTKofi 
B oau  npu ee  KunenHH Ha cTeHKax unaHHapoB nponcxoaH T  HiiTeH-

P h c . 1. CxeM a n oa ß oa a  h  oTBoaa oxaam aaiom efi B oau  b  asn ra - 
T e a e  c TepMocH^OHHbiM oxaaacaeHHeM ruab3 unaHHapoB.

cu B H o e  O T a o * 6 H H e  HaKHnH. O n e B H a n o , CHCTeMa o x a a jK a e H H a , b u -  
n oa H eH H a a  n o  n p e a a a r a e M o f i  c x e M e , a ß a a e T c a  ö o a e e  nyBCTBH- 
T e a b iio f i  k  o 6 p a 3 0 B a « H io  H a u n n n  n o  cp a B n e H H io  c  o ö u h .h u m h  c h -  
CTeMaMH. r io s T O M y  n p n  npuM eH eH H H  y K a 3 a H H ofi c h c t c m h  o x a a w -  
a e H u a  a B n r a T e a e f i  a o a m n u  6 u T b  n o B u in e H u  T p e Ö o B a H u a  k  K a n e - 
cT B y  3 a n p a B a a e M o fi  B o a u  h  y x o a y  3 a  c u c T e M o fi  o x a a s c a e i iH a .  
C 3T 0 fi u e a b io  H eo6 x oa H M O  n oa b 3 0 B a T b C H  H3BeCTHbIMH cp ea cT B a M H  
CM am eH H H  B o a u  h  o h h c t k h  CHCTeMbi o x a a jK a e H H a  o t  H aK u n n .

J l a a  n o a T B e p > K a e n n a  H 3 a o * e H H b ix  B b iu ie  T e o p e T u n e cK H X  n p e a -  
n o c b ia o K  G b ia a  n p o H 3 B e a e H a  n p o B e p n a  a e n a o B o r o  c o c T o a H H a  T p a K - 
T o p n o r o  a B u r a T e a a  H-54 c  ca cT eM aM H  o x a a jK a e H H a , B b in oa H eH H U - 
mh n o  T p eM  ipapaHHHbiM cx e M a M : n o  c x e M e ,  n p e a y cM O T p e H H o fi b 
KOHCTpyKUHH a B n r a T e a e ft  cepH Ö H bix  x p a K T O p o B  JI.T-54; n o  c x e M e . 
n p e a a o J K e n H o fi  XapbK OBCK H M  TpaK TO pH U M  3 a B o a o M  (o p ra H H 3 0 - 
B a n H a a  CHCTeMa o x a a > K a e H H a ) ; n o  c x e M e , n o K a 3 a « n o f i  Ha p u c .  1.

K a u  b h u h o  H3 p n c .  1, B o a a ,  o x a a a c a e H H a a  b  p a a n a T o p e ,  n o -  
a a e T c a  « a c o c o M  b  B o a o p a c n p e a e a H T e u b H b if t  K a H a a  1 ,  K o m p u f t  
n p H K p e n a e H  k  r o a o B K e  u n a u H a p o B  c  a e B o ft  C T O p on b i. H 3  b t o t o  
K a H a a a  n o  T p eM  n a T p yÖ K a M  B o a a  n o c T y n a e T  b  p y ß a u iK y  ro a o B K H , 
o x a a a c a a e T  K a M e p u  c r o p a H H a  h  K a a n a u u ,  a 3aT eM  n e p e 3  O TB ep- 
C T n a , p a cn o a o > K e H H U e  c ß e p x y  roa oB K H  M e a c a y  B u xpeB biM H  K aM e- 
p aM H , H a n p a B a a e T c a  b  B o a co T B o a B iU H fi n a T p y G o K  2 .  O T T y a a  « a -  
r p e T a a  s o a a  cH O B a n o c T y n a e T  b  p a a n a r o p  a a a  o x a a a c a e m iH .  ■

B o a a u a a  p y ß a u iK a  Ö a oK a  u n a u H a p o B  c o o ö m a e T c a  c  p y ß a u iK o f i  
roa oB K H  n e p e 3  O T B epcT H a, p a c n o a o a c e H H b ie  b  B e p x H e fi CTeHKe 
G a oK a  h a H H iu e roa oB K H . M e p e 3  b t h  a<e O T B epcT H a n p o H e x o a H T  
T e n a o o ß M e H  M ea< ay  B o a o f i ,  sa K a ro n e u H o fi  b  G a o n e  U H a u H a p oB , h 
B o a o ft ,  n p H H y a u T e a b H o  U H p K yaH p y iou ].e fi n e p e 3  p y G a u ia y  roa oB K H .

B oa a  H3 noaocTH BoaaH oro w acoca  b  BoaopacnpeaeaHTeabHbift 
K a«aa noaaeT ca nepe3 o k h o , K oxopoe caeaaH o b  Koacyxe «a c o c a ; 
MieGbi Boaa He non aaaaa b  pyßauiKy 6a oxa  unaHHapoB, b  Koacyxe 
H acoca ycTaHOBaeHa cneunaabHaa neperopoaK a.

OnncaHHaa cxeMa unpKyaauHH oxaaacaaiom eft B oau  H apaay c  
paBHOMepHUM oxaawaeHHeM  ruab3 unaHHapoB oöecnenHBaeT xo- 
poinee h paBuoMepHoe oxaaa<aeHHe roaoBKH unauHapoB.

Ha pnc. 2 n oK a 3 a H a  3aBHCHMOCTb T e M n e p a T y p u  p a 6 o n e f i  n o -  
B ep xH ocT H  r n a b 3  o t  T e M n e p a T y p u  o x a a jK a a io iu e f i  a o a u  Ha b u x o -  
a e  b  n o a c e  M aK C H M aabH oro H 3H oca  (30.H a B e p x H e r o  K O M npeccH O H - 
H o r o  K o a b p a  n p u  n o a o * e H H H  nopiH H H  b  B .M .T .).

Phc. 2. C o o T H o m e H n e  M aK CH M aabH ofl T e M n e p a T y p u  H acu m eH H H  
napoB H 2O  h T e M n e p a T y p u  U H aH H apoB  b nepB O M  n o n c e  npn 

q>=50% h pa3aH n.H ofi T e M n e p a T y p e  o x a a > K n a io m e f i  B o a u :  
a  —  TOqKa p o c b i ;  6  —  o ß j ia c T b  H a cb im eH iia  n a p o B  H2O; /  —  3  —  B apaaH - 

Tbi o x j ia i « a e H a a ;  I  —  I V  —  HOMepa u a a H H a p o ß .

K a K  BnaHO  H3 p n c .  2, n p u  npH H yaH TeabH O M  o x a a u ta e H H H  r n a b 3  
U H a H «a p o B  c  h 3 m chchheM T e M n e p a T y p u  o x a a u c a a io i u e f i  B o a u  tg 
T e M n e p a T y p a  p a 6 o n e f i  noßepxH O C T H  r n a b 3  H3MeHneTCH b 3H a- 
H H TeabH bix n p e a e a a x .  ripn TepMOCH(})OHHOM o x a a x ta e H H H  He T o a b -  
ko MeHüeTCH x a p a K T e p  p a c c M a r p H B a e M o f i  33bhchm octh , h o  « a -  
M H oro  c o K p a iu a e T c a  a n a n a 3 0 H  K oaeöaH H H  T e M n e p a T y p u  p a ö o n e ft  
noB epxH O C TH  r n a b 3  3a  c n e T  3 H a n H T ea b H oro  noB biu ieH H si e e  n p «  
p aÖ O T e c noH H JKeH H ofl T e M n e p a T y p o f i  o x a a > K a a io m e f i  B o a u .  O p H  
3tom  c n e p e x o a o M  o t  noH H JK ^H H oro T e n a o B o r o  c o ctoh h h h  k H op - 
M aabH O M y C T eneH b H a p a c T a -  
hhh T e M n e p a T y p u  o x a a jK a a i o -  
u ie ft  B o a u  y M e H b in a e T ca . 3 t o  
n p n a a e T  e in e  ö ö a b u i y i o  n o a o -  
TOCTb aHHHHM l})yHKUHOH aab- 
HOfi 33BHCHMOCTH t n =  f  ( t „ )  B
a n a n a 3 0 H e  p a ö o n n x  T e M n e p a -  
T y p  o x a a m a a K D in e fi  b o u u .

H a  p n cy H K e  TaK x<e n o K a 3 a -  
Ha o ö a a c T b  H acu m eH H H  B o a a -  
h u x  n a p o B , c o a e p jK a m n x c H  b 
n p o a y K T a x  c r o p a n n n  T on a H B a .
K a K  B n a H o  H3 rp a i})H K a , b  
c a y n a e  npuM eH eH H H  hoboto 
n p H H u n n a  o x a a w a e H H H  aBH - 
r a T e a a  bo B ceM  a n a n a 3 0 H e  hc- 
c a e a o B a H H u x  T e M n e p a T y p  
te =354-95°) T e M n e p a T y p a  
pa6o>-’ eft n oßepxH O C T H  u n a n H - 
a p o ß  n p e B u m a e T  T o n x y  p o c u  
n a p o B  H 20 ,  hto H C K aionaeT  
n a a n n n e  aa eK T p ox H M H n ecK oft K op p o3H H . ü p n  o6hhhom  n p H H u n n e  
o iaa> K aeH H H  K O H aeH ca n n n  B oa H H bix  n a p o B  n a  p a 6 o n e f i  n o B e p x H O - 
cth u n a u H a p o B  HanHHaeTCH n n n  cHHJKeHHH T e M n e p a T y p u  o x a a m a a -  
to u ie fi  B o a u  Ha B u x o a e  a o  6 0 — 7 0 ° .

ü o  OTMeneHHbiM npnnH H aM  n p n  n p u n y a H T e a m io M  o x a a m a e H H H  
0  noHHHieHHeM  T e M n e p a T y p u  o x a a » c a a i o m e f i  B o a u  h3hoc r n a b 3  
U H a n u a p o B  3 «a n H T ea b H O  B 0 3 p a .c ra e T  (p n c. 3)-, npanesM  CTeneHb-

P h C . 3. 3aBHCHMOCTb H3H0Ca UH-. 
a n n a p o B  ot TeMnepaTypu 
oxaajK naiom eft B oau . npn pa3: 
a n n H u x  cxeM ax ee unpKyasmHH.
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Ha'pacTaHHH H3.Hoca 3aMexHO noBbimaeTCH c yBejinneHneM co a ep - 
HCaH'Hfl cepbl B TOnjIHBe. npH  TepMOCH'4)OHiHOM OXJiaJKÄeHPIH rHJlb-3 
HX H3MOC 3HaHHTeJIbiHO OHHXOeTCH.

HanpHMep, b  ÄB«raTe^e JX-54 c  nohh>kchheM TeM nepaTypu ox - 
jiaxcaaiom eH  Boabi b  aHana3c>He p aöon n x  TeMjiepaTyp (c  95 jxo 
55°) H3HOC UH^H'HApoß npn paöoT e « a  xonjiHBe c  co,aep}Ka.HHeM

1 %  cepbi B03pacTaeT: b
nepBOM cjiynae (cruiorn- 
Hbie j ih h h h )  b  2,5 pa3a, a 
bo BTopoM cjiynae (niTpH- 
xoßb ie j ih h h h )  b  1,1 pa3a.

KaK bhaho H3 rpatj)HKa, 
HapacTaHHe H3Hoca c  no- 
HHJKeHHeM TenAOBoro pe-
JKHMa npOHCXOÄHT nJiaBHO, 
6 e 3  3 a M e T H o ro  b jih h h h h  
TOHKH p o c b l ,  HTO MOJKHO 
0 6 T>HCHHTb HBJieHHeM a a -  
COpÖUHOHHOÖ KOHAeHCa- 
Uh h , K O T o p a a  HaHHHaeTCH 
n p n  T e M n e p a T y p e  c t c h o k , 
H ecK O JibKo n p e B b iu ia io m e H  
TOHKy p o c b i .

B cjiynae OTcyTCTBHH 
npH H yaH TeabH O H  u n p K y -  
j ih u h h  o x a a jK a a io m e H  b o -  
Abl Hepe3 ÖJIOK UHJIHHApOB 
ßjiaroaapH  3HanHTejibH0My 
yMeHbiueHHio rHApaBjiHne- 
CKOTO COnpOTHBJieHHH CH- 
CTeMbl 33M6THO CHHJKaeTCH 
n epenaa TeMnepaTyp 
o x j ia jK a a io m e H  b o a h  Ha 
BxoAe h  BbixoAe, h t o  cn o-
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P h c . 4 .

65 55 65 75 65 t, °C

3a'BH CH M 0CTb 3(})<j>eKTHBHbIX 
n a ip a M e r p o ß  A B H raTeA H  o t  T e M n e p a -  
T y p t i  o x j ia a m a r o m e f i  flO A bi n p n  p a 3 -  
ahhhhx c x e M a x  e e  unpKyAH U H H  
(Gm. =  12 kz/hüc; n = 1 3 0 0  o6/m hh):
1 —  2  —  n  p  h  n y  TUiTe.'it. i i o e  o x jia > K fle H H e  
m jlb 3  UHJIHHÄPOB; 3 —  TepMOCHCtOHHOe 

o x J ia jK f le H H e  i n . i b j  i ; h ; i h h a p o b .

MepHOMy oxjia*ÄeHHio Ae- 
TaAeft ÄBHraTejia h  yMeHb- 
HieHHIO B03HHK3IOIUHX B
h h x  TenJioBbix Hanpaxce-
HHH.

y.iy^m eHHe 3<j)4>eKTHB-
h u x  noKa3aTejiefi ABnraTe- 
a h ,  oöopyaoB aH H oro h o -  

BOH CXeMOH OXAaHCACHHH, BHÄHO H3 pHC. 4. C nOHHHCeHHeM TeMne- 
paTypbi oxjia*Aaiouj.eH  b o a h  c  95 a o  35° MomHocTb h  s k o h o m h h -  
HOCTb ABHraTeAH Xl-54 CHHJKaioTCH b  CAynae npHMeHeHHH cepHH- 
HOH H OpraHH30B3HH0H CHCTeM OXA3 JKÄCHHH COOTBeTCTBeHHO Ha
12,5 h  11,5%, a b  CAynae npHMeHeHHH h o b o h  cxeMbi o x a h h c a c h h h  
TOAbKO Ha 5% . BoAee 3HaHHTeAbHoe yxyAineHHe yKa3aHHbix riOKa- 
3aTeAefl b  nepBbix Aßyx CAynanx oöbHCHaeTCH ßoAbiuoft CTeneHbio 
c^jHxeHHH MexaHHnecKoro K.n.A. ABHraTeAH, h t o  oöycAOBAeHO 60- 
Aee BbICOKOH BH3K0CTbI0 KapTepHoro MacAa.

/iBHraTCAb cepHHHoro 3btomo6hah «M ockbhh-407» HMeeT Tep- 
MOCHt|)OHiHOe OXAa>KAOHHe THAb3 UHAHHAPOB np.H npHHyAHTeAbHOM 
0XAa>KÄ6HHH KaMep cropaHHH. IloABOA oxAajKAaromeft b oah  H3 
paA naTopa b  pyßauiK y toaobkh uhahhapqb ocym ecT BA nerca ne- 
pe3 BOAopacnpeAeAHTeAbHbifi KaHaA, pacnoAoxeHHbiH b  6A0Ke u h ­
ahhapob C npaBOH CTOpOHbl.

OnbiT, noAyHeHHbift 3aB0A0M b  pe3yAbTaTe ßoA buioro KOAnne- 
CTBa SKcnepHMeHTOB, h MaccoßaH aKCHAyaTauHH AEHraTeAefl aBTO- 
MOÖHAH « M oCKBHH-407» nOAiHOCTblO nOATßep*AaK)T H3A0>KeHHbie 
Bbirne TeopeTHHecKHe h 3KcnepHM6HTaAhHbie o ö o c h 0 ba.Hhh npeHMy- 
utecTBa npMHunna KOHBeKunoHHoro oxAa>KAeuiHH rHAb3 uhahhä- 
pOB. BAarOAapH STOMy yAaAOCb 3HaHHTeAbH0 CHH3HTb K0pp03HÖ- 
Hblfl H3H0C ABHraTeAH HBTOMOÖHAH «MOCKBHH-407» ÜO CpaBHeHHIO 
C H3H0C0M ABHraTeAH aBTOMOÖHAH «MoCKBHH-402».

K au H0Ka3aAa npoBepKa, o tm enöhhbie upeHMyiuecTBa b cepHH- 
hom ABHraTeAe 3btom o6hah  «M ock bh h -4 07» yHTeHbi u e  coBceM 
yAaHHO. BoAopacnpeAeAHTeAbHbiH KaHaA pacnoAOJKen b pyöauiKe 
ÖAQKa Ha ÖAH3K0M paCCTOH'HHiH OT THAb3 UHAHHAPOB B 3 0 «e  HaH- 
öoA bm ero H3Hoca. ilpHHyAHTeAbHaH HHpKyAHUHH ox.na>KAaromei“i 
b o a h  b  yKa3aHHOM KaHaAe cn ocoöcT B yer nepeoxAa>KAeiiHio CTe- 
h ok  uh ah hapob  c o  CTopoHbi KaHaAa, o  h6m CBHAeTeAbCTByioT pe- 
3yAbTaTbi H3MepeHHH TeMnepaTyp paßoneft noBepxHOCTH THAb3, no- 
AyneHHbie b HAMH.

3«aHHTeAbH0My noBbimeiiHio CTeneHH HepaBHOMepHocTH p acn p e- 
AeABHHH TeMnepaTypHOrO BOAH no OKpyjKHOCTH THAb3 c n o c o ß - 
CTByeT cnapeHiiocTb rnAb3, a TaKxce «epaaHOMepHoe pacnoAOJKe- 
H«e OTBepcTHÖ, coeAHMHioiUHX pyßauiK y ÖAOKa c  pyßamKOH ro- 
AOBKH UHAHHAPOB.

A a h  ycTpaiHeHHH OTMeqe»Hux HeAOCTaTKOB iH6o6xoähmo Bbiiie- 
ctm BOAopaonpeAeAHTeAbHbifl KaHaA H3 ÖAOKa u h ah h ap ob  H a p y x y  
HAH 0TAHB3Tb CTO COBMeCTHO O TOAOBKOH UHAHHAPOB J p33ÄCAHTb 
THAb3bI UHAHHAPOB, OÖeOneHHB paBHOMepHOe OMbIB3HHe HX OXAa>K- 
AaKDUieft BOAOii, H paBHOMepHO paCn0A05KHTb BOKpyr THAb3 OTBep- 
c th h , coeAHHHioiuHe pySauiKy ÖAOKa c  pyöauiKOH toa ob k h . H o c  Ae 
BToro orn aa eT  HaAOÖHOCTb b  nocTanoBKe cneunaAbHbix (A op oro - 
CT0H1UHX) ayCTeH'HTOBblX BTyAOK.

CncTeMa o x aajkäöhhh, BunoAHeHHaH n o yKa3aHH0My npHHunny, 
HBAneTCH caMoperyAHpyeMoft h  b  AonoAHHTeAbHux npHcnocoÖAe- 
hhhx aa h  nOAAcp>kanhh HQpMaAbHoro TenAOBoro COCTOHHHH ÄBH- 
rareAH (TepMOCTaTax) He Hy*AaeTCH. JXjih a o cth jk ch h h  HanßoAb- 
mefl 9(J)4)eKTHBHOCTH npHHUHna TepMOCH(J)OHHOrO OXAaJKAeHHH 
THAb3 UHAHHAPOB npH npHHyAHTeAbHOM OXAaJKAeHHH KaMep CTO- 
paHHH AOAJKHbl ßblTb COÖAIOÄGHbl CACAyiOUlHe yCAOBHH.

1. HeoßxoAHMO oßecneuHTb paBHOMepabiH noABOA (h  o t b o ä )  
oxAa>KAaiomeH boäbi k KajKAOH KaMepe cropaHHH c  C03AaHHeM 
b  yKa3aHHbix MecTax OAHHaKOBoro rHApaBAHnecKoro .Hanopa.

2. C ueAbio C03ABHHH ycAOBHÖ KOHBeKUHOHHoro TenAooÖMena 
Me>KAy MaCCOH BOÄH, 3aKAI0HeHH0H B ÖAOKe, H BOÄOH, npHHyAH- 
TeAbHo unpKyAHpyiomeH uepe3 roAOBKy uhah h apob , a TaKJKe 
npeAOTBpameHHH bo3mojkhocth oßpa30BaHHH napoBbix MeuiKOB 
boäootboahhihh naTpyßoK, nepe3 KOTOpbiö otboahtch  narpeTaH 
BOAa b .paAHaTop, AOAHceH ßbiTb pacnoAoxieH  CBepxy roAOBKH.

3. A a h  HaußoAee paBHOMepHoro paonpeAeAeHHH TeMnepaTyp 
THAb3 UHAHHAPOB ÜO OKpyjKHOCTH, OTBepCTHH, COeAHHHKDHlHe py- 
ßauiKy ÖAOKa c  pyöaniKOH toa ob k h  u h ah h ap ob , a oa h ch h  6uTb 
pacnoAO*eHbi paBHOMepHO BOKpyr KaacAoro UHAHHApa h KaacAaa 
rHAb3a AOA/Kiia KpyroM OMbiBaTbCH oxAa>KAaiouien b o a o h .
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C  n O B O p O T H b I M H  J I O n a T K a M H  B  T p a H C M H C C H H

A. H. HAPByT
M o c k o b c k h h  a ß T 0 3 a B 0 fl h m s h h  JlM xaH eBa

C PA3BHTHEM KottcrpyKUHH aßTOMoßnAbHbix rHAponepeAan 
noBbiuxaroTCH THTOBO-AHHaMHHecKHe K a n e cT ® a  h  TonAHBHan 

SKOHOMHHHOCTb aBTOMOÖHAH. IlpHMeHeHHe KOMnAeKCHblX THÄPO- 
TpaHCtpOpMaTOpOB BbIHBHAO OrpaHHHeHHbie HX B03MOHCH0CT.H, CO- 
CTOHmne b  t o m ,  h t o  npn npo3paHHoc™ n=2,0-r-2,5 o h h  HMeioT 
BHCOKHe 3.HaHÖHHH K. H. Ä. B UIHpOKOft 30 H 6  (oCOÖeHHO Ha pe*H - 
Me THÄpOMytpTbl), HO HH3KHe 3H3HeHHH K03(})<j)HUHeHTa TpaHC(J)Op- 
MauHH (^o <  2,7) h a h ,  HaoöopoT, MaAbie TI h BbicoKne k0.

A a h  aBTOMOÖHAefl «eoöxoA H M  KOMnAeKCHbifl rHApoTpa.HC(j>opMa- 
Top, KOTopbiH b  oßbiHHbix ycAOBHHX SKcnAyaTauHH oßecneHHBaA 
6u  npn Ä0CT3T0HH0M KOSCpfpHUHeHTe TpaHC({)opMauHH BblCOKyiO 
3KO.HOMHHHOCTb ÖAarOAapH «H3BHM oßopOTaM TpOraHHH, paHHCMy 
nepexoAy na pe*H M  rHApoMytpTbi, BbicoKOMy MaKCHMaAbHOMy 
K. n. A- h ÄOCTaroHHOH npo3paHHocTH. >KeAareAbHo, htoÖm npn

T H ueeA bix p e u cH M a x  3K cn A ya T a u H H  rH A p o T p a n c t })o p M a T o p  o ß e c n e -  
HHB3A 3H 3H H TeAbH 0 ÖOAbUIHH, HeM AAH OÖblHHblX yCAOBHH, K p y - 
THIUHH 'M0M6HT Ha TypÖHiHe 3 a  CHeT yBeAHHÖHHH K03(}>4>HUHeHTa 
T p a H c4 )op M a u H H  n  pacu iH peH H H  A H a n a a o H a  c K o p o c T e f l  ä a h  p e * H -  
m o b  T p a n c ip o p M a u H H  (n epexoA  na p e * H M b i  rH A p o M y ^ T U  n p n  
ß O A b m eft CKOPOCTH ABHJKftHHH). B AaHHOM C A yH ae ÄOnyCTHM O H6- 
K o r o p o e  CHiHJKeHHe 3KOHOMHHHOCTH, B TOM HHCAe CHHJKGHHe M aK - 
CHMaAbHOTO K. H. A- T a K O e H3M6HÖHHe XapaK TepH CTH K  BO3M0JKH0 B 
KOMHAeKCHblX T H A pO T paH C ^O pM aT O paX  C nOBOpOTHbIMH A on aT K aM H , 
t .  e . c  AonaTK a.M H , n oB a p a n n B a eM b iM H  b  n p o u e c c e  p a ß o T b i  n p n  n o -  
m ou th  cn cT e M b i B H eu iH ero  p eryA H p oB aH H H .

OnpeACAHM oÖAacTb xapaKTepncTHK, KOTOpbie m o jk h o  noAyHHTb 
B OÄHOCTynCHHaTOM TpeXKOAeCHOM KOMnAeKCHOM rHApOTpaHC4)Op- 
MaTope c ueHTpocTpeMHTeAbHoft TypÖHHofl, h onpeAeAHM xap an re-
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P h c t h k h ,  n pH M öH a eM b ie  n p n  H cn oA baoßa.H H H  n o B o p o T H b ix  A o n a T o x .  
PaCCM O rpH M  TOAbXO Ä B a K'paHHHX nOAOHCeHHH nOBOpOTiHHX A o n a -  
t o k ,  t .  e . 4 B y x n o 3 H it « o H H o e  pery/imnoBanHe. M H oron oa H U H O H H oe 
p ery^ H D O B aH H e o c y m e c T B A H e T c a  c  H cn oA b 3 0 B a H n eM  n p o M e x c y r o H - 
H bix rio .io /K eH H H  n o B o p o r n b ix  A o n a T o x  b  n p o p e c c e  ip a 6 o T b i.

y n o T p e 6 » M  M eTOÄHKy, n p  h  m eH ©h.hy i o  p a n e e  [1] ä a h  n o B e p o H H o r o  
p a c n e T a  n  in o x a 3 a B U iy io  x o p o m e e  c o B n a a e H H e  c  s x c n e p « M e H T a n b -  
HbiMH aaiHHHMH. H a  T s r o ß b i x  pexH M ax ypaB H eH H e 6 a j ia H c a  H a n o - 
POB H M eeT BHft

B ß e A e M  o 6 o 3 H a i e H n e  z  =

H h =
' 2h “ k

( p „  —  z b ) .

Hanop, cpaöaTbiBaeMbifl TypöuHOö, paBeH

H t  ~
2h “’ h

g
l  Pk

_  /  r 2T \ 

'  r 2h '
l —  z a

(2 )

(3)

IloTepH  Hanopa Z h  b HacocHOM h typöhh hom  KO/iecax h peaKTO- 
pe pa3,aeviHM Ha oioTepH o t  y a a p a  

b  HacocHOM KOJiece

hyd.H
<Pr2«

+  ZC

B rypönHHoM x on ece  

h

4 2
f r 2 « %

,lyd. T 

B peaKTope

h

‘Z g f l T

Zd

4 2
V r 2n “ «

y d.fi
2 z  r 1 p

’ 2 T 

H h
i —  z e

m na notepH ot tpeHiiB 2 / i „

SA» +  hm T +  h mp — ( * «  +  k T +  k p )  Q 2 : 

,4=  -4 r.V ? k z i ,

(4)

(5)

(6 )

(7)
r a e  r  —  paccTOHHne o t  o c h  BpameHHH x oA eca  a o  cepeAHHu 

KpOMKH JlOnaTKH B M', 
co —  yrnoB aa CKopocTb b  1/cex ;
Q  —  p a cxoA  b  x p y re  HHpxyAHWiH b  Ms/ceic; 
q  —  K03(}>4)nuHeHT n orep b  o t  y z a p a ;
k  —  KoscfxfiH UHeHT con poT H B A eH H H  c o o T B e T C T B y io m e r o  p a ö o -  

nero K OJieca.
(H H A eK C bi o S o a H a n a io T : 1 —  b x o ä  a .a  A o n a T K n ; 2  —  b h x o a  c  

AonaTox; h  —  H acoc; T  —  TypÖHHaj p  —  p eaxT op ).
B  y p a a n e H H e  ( 2 )  b x o ä h t

b =  ------- -------- — ---------  ,
b2H 1 g  p 2 « b2p t g  ß2p  

TAe b2p h b2H —  mnpHHa kpomkh AonaTXH b MepHAHOHanbHOM c e -  
HeHHH B M, BeAHHHHbl ü , C, d , ß aHaAOTHHHbl & [1], 

ß —  yroA  MOJKAy «anpaBAeHaeM oTHocHTeAbflofi 
CKOpOCTH H HanpaBJieHHeM, oßpaTHbIM O K py*- 

HOH CKOPOCTH, B TpaA.
T  „ w  ~iQHla K  KaK KpyTHIHHH MOM6HT M  — --------- , TO MOMeHT HaCOCHOTO

i QHh ‘1~V2h “ «
z ( p „  —  zb ); (8 )

momcht TypÖHHHoro KOAeca

m 7
-iQHT 2 ltT-r 2K 1 

£•

r !  r 2T  '  2 1

[ " - f e i  ' - “ [ ■ (9)

0 )

TAe Z —  K03<J>4>HHHeHT,
'2 H “ «

nponopiiHOHaAbHbiH p a cxoA y  b x p y re  uHpKyAHUHH a  oß p a ra o  npo- 
nopu.HOHaAbHbifi pa3M epy rHApoTpaHotJjopMaTopa.

ripHMeM, HTO r 2H. — r \T'< r2 T ~ r 1p’ r2p =  r lH. CieoHeHHe
rioToxa He öyaeM  yHHTbiBarb, a OTKAOHeHne noToxa y u e M  TOAb- 
x o  Ha BbixoAe H3 H acoca ( p «  no  k y x a p cx o M y ).

ÄHaAH3 npoBeaeM  npn co« = c o n s t .
H a n o p ,  c o 3 A a B a e M b ift  H a c o c o M , p a B öH

O n p e A e A e i H H e  n a p a M e i p o s  T M A p o T p a u c c ß o p -  
m a  t  o  p  a . P a c x o A  b  x p y r e  u,HpxyAHUHH Q —f ( i )  on p eA eA H M  ä a h  
XaJXÄOH 33A3HHOH reoM eT pH H  paÖOHHX x o A e c .

nOACTaiBAHH ypaB.H6HHH ( 2 ) — (7 ) B paBeHCTBO (1 ) H nipHlHHMan 
q > = l ,  noAyHHM ypaBHeHHe

A z *  +  2 B z  +  c  =  0. (10)

P e m a a  s t o  ypaB H eH H e, on p eA eA H M

z  =
—  B ±  V  B2 —  AC

(11)

AnaAH3 Bbipa>x0HHH (11) noxa3biBaeT, h to  nepeA paAHxaAOM 
ÄOAJXeH CTOHTb 3HaX HAK>C. K03(J>lJ)HIlHeHTbI A, B  iH C paBHbl

B  ~  b —  c  —  ixHd  —  /  ( f l  —  d  +  e ) ;  

\2

(12)

(13)

2T ' 2 

F 2H

I

- l 1 \ r 2j  .
+  p

H

r 2T \2 

H h )  \ ?
(14)

ß 2> 0 .

( 1 -
OTAH-

T a x  x a x  r iH <  r 2T h i < l ,  t o  C < 0 ,  npaneM A > 0  h 
cAeAOBaTeAbHo, B ceraa B 2— A C > 0 .

B  ypaBHeHHH ( 1 4 )  mohcho npoH3BecTH 3aMeHy —  2jxÄ +

= — 1 , h to  BnoAHe AonycTHMO n p n  0 ,8  « p Ä <  1, Tax x a x  

— lx n )2 = 1  —  2 p Ä <  0 ,0 4 ,  t .  e . 9 t o  BbipaxceHHe 6yAeT

HaTbca o t  1 He 6oAee neM Ha 4 %  n p n  p «  = 0 , 8 .
Ä H aA H 3 n poH 3B eA eM  Ha npH M e- 

p e  T H A p oT p a H ccß op M a T op a
3 H J I -1 1 1 ,  ho c  oähhm  p e a x r o p o M  

D a
( p n c .  1 ) n p n  D a — 3 2 8  m m \ —  =

Den
- 3 ,2 1  j p2t  ~  ~  0 ,5 4  v2h\

b2a —b\p — 1 7 , 7  A t , b2j  — b\n —
=  3 3  MM.

üpHMeM P k = 0 ,9 7 ,  h to  c o o t - 
BeTCTByeT 3 5  AonaTxaM Hacoca v 
npn ß 2 « = 9 0 °  a h 6 o  25 .nonaTxaw -4 -^  
npn ß 2 « = 4 5 °  hah 1 3 5 ° . n“

n o c A e  npeABapHTeAbHbix p a c -  
neTOB npHMeM 2 f e « 3 4 8  (npn  X =
= 0 , 0 8 ) .  3 x a  BeAHHHHa HecxoAbxo 
ÖOAbUie, HeM AAH THApOTpaHC- 
4>opMaTopa 3 H J 1 -1 1 1  [1 ] ,  h c o o t -  
BeTCTByeT AonacTHoü cncTeM e c  HanßoAee H3orHyTMMH AonarxaMH, 
h o npn 1 5 3 °  > ß >  2 7 ° .  ü p n  MeHbuieft h 3 0 th y to cth  AonaTox BeAH­
HHHa 2 f e < 3 4 8  h yMeHbuiaeTCH BABoe npn paAHaAbHbix AonaTxax 
Bcex xoAec. OAHaxo H3-3a npnHHTbix orpaHHHeHHfl xoneöaHHH 
BeAHHHHbl h k  COCT3BAHK)T OÖbIHHO 15— 2 0 % ,  HTO 33MeTHO OTpa- 
HcaeTca TOAbxo Ha npeAeAbHbix (npn 6e3yAapHOM BXOAe bo Bce 
xoA eca) 3HaHeHHHX pacxoA a h xo3(ß(J)HH,HeHTa TpaHC(J)opMau,HH Ha 
peJXHMe TporaHHH.

ByAeM CHHTaTb Bce reoMeTpHHecKHe napaMeTpbi cßaKCHpOBaiH- 
HbiMH, xpOMe yrAOB AonaTox, äah  k otq p m x  npnMeM aipeACAbi h3- 
M0H6HHH 1 5 3 °  > ß >  2 7 ° .

K03()>(j)HHHeHT T p aH  CCßopM 311, HH k = } ( i )  O n peA eA H M , p a 3 A eA H B
ypaB H eH H e ( 9 )  « a  yp aB H eH H e ( 8 ) ,

P hc. 1. K p y r  UHpxyAHUHH tha- 
poTpaHcc^opMaTopa 3btom o6h- 

ah  3 H 7 I-1 11.

k  =
M t 9 « -

\ H h i
za

Pk - • zb
(15 )
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n p «  cJ)HKC H p  O B a'HH bf X 3H aieH H H X  \iH , f 2 T 

r^H

•H 2  (.Ha THTOBblX

p e * H M a X  2 > 0 )  MOXCHO nOJiyHHTb tHaHÖOAbUIHe 3HaTOHHH K03(J)(J)H- 
UHGHTa TpaH c<J>opM auH H , ec jiH  a < 0  «  b > 0 ,  t .  e . n p n  a m in  h  

^ m a x - n p a  b  =  a ,  t .  e. ecA H  ß 2 r  =  ß2p >  « a  p e x tH M e  TporaH H H  
KOStJxflHAHeHT i  —  Q.

TaKH M  0 Ö p a 3 O M , AAH nO AyneH H H  HaHÖOAbHIHX K03(})(J)iHIlHeHT0B 
TpaHC(})oipMau,HH H e o ö x o Ä H M b i m p e a c jib H b ie  aHaneHHH = 2 7 °  h 
ß2p  =  1 5 3 °.

n p n  ß2 p  = 2 7 ° ,  ß2p  = 1 5 3 °  h 1 5 3 °  >  ß2„ >  2 7 °  H3 B c e x  b o 3 m o >k -
HblX 3HaH0HHH — 16 8 ,1  <  Ä <  168 ,1  MO/KHO HOAyHHTb TOAbKO
— 5 0 ,7 - ^  b <  1 6 8 ,1 . C n n T a n , h t o  b m c c t o  ß2«  3 a a a H o  b .

b. —  f  (?2h); 
a = f ( b ) -  

C = f ( h n ) \  

d  = f ( b ,  ßi r );

e = / ( ß i P ) ;

—  50,7 <  b <  168,1; 
a  =  b —  117,4;
0 <  c <  117,4; 

b —  168,1 <  d  <  b +  50,7; 

0 <  e <  117,4.

noJiyaH M

(16)

M T o 6 b i n o jiy H H T b  3HaneHHH — 168,1 <£>< —50,7, h c o ö x o a h m o  
ßpaTb 153° >ß2p>  27° npn <J>HKCHpoBaHHbix 3HaneHHH X ß2P =27° 
H ß2„  =  153°.

Torna inojiyHHM

* = / ( ß 2p); 
a =  const;

c  =  f  (b , ßi«)> 

r f = / ( ß i r );

e = / ( ß i p ) l

—  168,1 <  b <  —  50,7; 
fl =  —  168,1; 
b -f- 50,7 ^  c  ^  b -|- 168,1; 
—  218,8 <  d  <  0; 

0 <  e  <  117,4;

(17)

Bce rpa<}>HKH ÖyaeM cTpoHTb b 33bhohm octh o t  6 , h to  3H3hh- 
TejibHo ynpom aeT  ipacneTbi. n p n  stom  ä a h  HHTepßajia 3HaneHHH 
— 50,7 < 6 <  168,1 cnpaBeÄJiHBbi ypaBHeHHH h  HepaBeHCTBa (1 6 ) , 
a a a h  — 168,1 < 6 < —50 ,7 cnpaBeaAHBbi ypaBHeHHH h HepaBeHCT­
Ba (1 7 ) .  H 3 ypaBHeHHH (1 5 ) C A e a y e T , h to  n p n  b > a  aa h  Aioöbix 
3HaHeHHH b ( t .  e. a a h  Aroöbix ß2*  <  fhp =  153° h ä a h  ak>6wx 
fep  <  ?2h = 1 5 3 ° )  K09(J>(})HHHeHT TpaHCCßopMaUHH k  Ha K3JKÄOM 
AaHHOM pexcHMe paöoTbi öyaeT  TeM öoAbrne, neM öoAbuie z .

HaHÖOAbuiHe z  öy ay T  n,pn 6e3yAapiiOM BXOAe bo Bce p a fk m e  
KOAeca

z*c =  I ^ - ) 2=  0.294;h yd .H  —

h y d J _ =  0 ;

h y d .p  — Z * 6

( - * * - )  =0 ,5  
\  r m  )

/  r U ’ \2
z*d  =  ,iH -  ( - ------- ) r  =  0 ,9 7 -1 * ;

\ r2H /

/  r 1T \2( --------) i* =  0,294 i*
\ r 2H )

(18)

I

a i* —  b - f  l / ^  (flt*—

3aAae\ica yrA O M  ß2„  (npn b < — 50,7 yrA O M  ß2p) ,  t .  e. B e.iH - 

h b h o h  b ;  y r A b i  ß2p H ß2p ( n p a  b < — 50,7 y r A b i ß2 r  h  ß2« )  
H 3B eC T H U .

H3 ypaBHeHHH (19) «axoAHM  z*, a H3 ypaaHeHHö (18) —  yrAbi 
ß i« , ßl7. , ßip  no BeAHHHHaM c, d  ii e. TaKHM oöpa30M , 6yayT 
orrpeAeaeHbi Bce reoMerpHTecKHe napaM erpbi. PaccMOTpnM 6e- 
3yAapHbie pe*HM bi: i*  =  0 (pe*H M  TporaHHH); i * = 0 ,6 1); t * = 0 ,8  h 
TOHKy nepexoA a n a  peacHMbi rHApoMyc})TH i* =  iM. HanfioAbiuHe 
3HaHeHHH Zo 6yAyT npn i * = 0 ,  npaneM H3 ypaBHeHHH (19) HMecM

,  _ 6  +  J / ' f l 2 +  12560
Z° ~  6480

(20)

H3 ypaBHeHHH (18) CAeayeT, h t o  ßip=ß27' , TaK KaK e= 0 . 
Ü a h  t o h k h  n e p e x o A a  n a  ip e x H M H  ra A p o M y cß T b i k —  1 h  H3 y p a B - 

H6HHH (15)

,  t u  \ l  ^ 2 «  \ 2
Im  =  z M ( b  —  a )  ---------  ■

l  r 2T  )
(21)

rioA C T aB A H H  b ypaB H eH H e (1) ypaB H eH H H  (2), (3) h  (7 ), a 
TaKHce

HOAyHHM

, /  r 2T  \ 2 .
F« —  zb =  ixu —  I —  J i „  —  za,

=
~  b ( 1  — Q  +  V  V  ( 1  -  W  +  1 2  560 ( 1 -  fM)

6480
(22)

(3H 3K  * o 6 o 3 H a H a e T  p e * H M  6 e 3 y A a p H o r o  B X O A a ).
H a K asiA O M  AaHHOM p e x iH M e  p a ö o T b i  HaHÖOAbuiHH k. h .  a .  6 y -  

A e r  n p n  6e3 y A a p H O M  BXO A e b o  B c e  i p a ß o n n e  K O A eca . O A H a x o  3H a- 
H H TeAbH oe yBeAH HBHH e ip a c x o a a  b  K p y r e  u .H p K yA h u h h  n p n  yM eH b- 
uieHHH y r A a  ß2 p  B b i3 0 B e r  CHH5KeH«e k. n . a . h  n a  6e3ya ap ,H O M  

pexcH M e H 3-3 a  3 aM eT .H oro  yßeAHHeHHH noTep_b n a  T peH H e. TaKHM 
o ö p a a o M , H aH Ö O A biuee n p e a e A b H o e  3 H a ie H H e ‘ ß2 p  H e o ö x o A H M o  ne 
TOAbKO ÄAH OÖeCneneH HH HaHÖOAbUIHX KO3(})(J)HU,HeHT0B TipaHC(J)Op- 
MaHHH ko, 'HO H AAH yBeAHHeHHH MaKCHMaAbHOTO K. ,n. A . H 3  y p a B ­
HeHHH (18) C A e a y e T , h t o  b  H H T epB aA e 0 < i < i M m o x c h o  n oA yn H T b 
6 e 3 y A a p H b ifl b x o a  b  ip ea K T op  ä a h  a i o ö b i x  3iiaHeHHH b ,  b J i a c o c  —  
AAH AIOÖblX 3H3HeHHH b, 3 a  HCKAIOHCHHeM ÖAH3KHX K b = — 168,1, 
b T y p ö H H y  n p n  i < 0 ,9 7  a a h  b > 0 , b  A y n u ie M  C A y x a e  a a h  b > — 5 0 ,7 . 
n p n  AaAbH eftH iH X p acn erax , e c  a h  6e3yAa'PHbiH b x o a  b n a co c  h a h  
TypÖ H H y H eAb3H  noA yH H T b, p a c x e r  C A e a y e T  oecrH  n o  npeA eA bH H M  
3HaH6HHHM C HAH d.

H a h  ipexcH M a 6 e 3 y A a p H o r o  B x o a a  b  ypaB H eH H e ( 1 )  n o a cT a B A H - 
KJTCH TOAbKO ypaB H eH H H  ( 2 ) ,  ( 3 )  H ( 7 ) ,  TOTAa

P e u ia a  co B M e cT H o  ypaB H eH H H  ( 2 1 )  h ( 2 2 ) ,  a a x o A H M  z M h i M ,

npHHeM  äa h  b > — 5 0 ,7  z*M = 0 , 0 0 2 4 6 - f 0 ,0 0 2 4 2  h i*M = 0 ,9 8 2 - 4 -0 ,9 6 5 .

B e 3 y A a p H b iö  b x o a  aah  « a c o c a  h TypÖ H H bi b Aa.HHOM c a y n a e  n o -  
A y n n T b  H eA b3H , h o , B3HB H p e a e A b H b ie  3'HaneHHH C —  1 1 7 ,4  ,H d = 0,

H a fia eM  npaK TH necK H  T e  * e  3H anenH H  z*M h i*M. M tbk , npa

b  >  — 5 0 ,7  aah  pex<H M a i *  =  i*M ß i M =  ß 22- =  2 7 ° ,  ß 17. =  ß2w ,

ß lp  =  ß2p =  1 5 3 ° .

r p a ^ H K H  z < s = } ( b )  H z M = f ( b )  A aH bi a a  p n c .  2 ,  k 0= f ( b )  h
Im  — Vm  — f ( b )  « a  p n c .  3 ,  Ha p n c .  4  a a H U  rpaißH K H  z = f ( b )  npH 
t '= 0 , 8 ,  a  Ha p n c .  5  r | = / ( ö )  npH  t = 0 , 8 .
(Ha B c e x  s t h x  p H cy H K a x  K pecTH KaM H  O T M en eu bi K os^ißH U H eH T bi 
aah n p e a e A b H b ix  3H aneH HH  yrA O B  B x o a a  ß [ H h ß 17. ); 

T H A p o T p a H c ijio p M a T o p b i c  ß2«  =  1 5 3 ° ,  ß2 p  <  1 5 3 ° ,  t .  e . c

6 < ---- 5 0 ,7 ,  H 3-3a  HH3KHX 3HaH6HHH K. n . Ä . H k 0 H e peKOMeHAyiOTCH
äah npHMeHBHHH na T p a n c n o p T e  h b a a A b H e fim e M  H e p a ccM a T p H - 
BaiOTCH.

K oaijxjiH u.H eH T n p o a p a n H o cT H  paBBH

77 =
'(ho _  ^ H O n HM

Ihm MHKnH0

r a e  —  K034>4>HUHeHT MOMeHTa H acoca (h h a ck ch  oöo3HanaioT 
o  —  pexcH M  TiporaHHH, m  —  TOMKy n e p e x o a a  « a  p ex iH M b i r H a p o -  
M ytJiTbi).

b ) 2 +  1 6 ^ 2  r \H 2  * [ ,x H( l - 1 * ) +  i*2\

») Pe>K H M bi / *  «  0 ,6  h  t*  — 0 ,8  B b i6 p a H b i n O T O M y, q T o  h m c h h o  o h h  
0 6 bI4 H0  CO OTBeTCTByiOT M aK CH M aJIbH bIM  K. ü .  Ä . C ep H Ä H blX  rH A pO T paH C (J )O p- 
M aT O pO B . A JIH  3T H X  pe>KH M OB, K p O M e 2  H k ,  nOÄCHHTWBaJOTCH K. n .  fl.

Tj es k  • /. npH  UeHTpOCTpeMHTeJIbHOft TypÖH- 
He H 0 <  | <  | 4>yHKUKH z  “  f ( 0  HBJlHeT- 
c »  m oh otoh h o  yÖ H Baiom efl, noaTOMy 6e3- 
yÄ apH ufl pexcHM (/* )  b o6m eM  ca y n a e  
He cOBnaAaeT c  pe>KHMOM MaKCHMajibnoro 
k. n. A- i i j  , h o  npH6jiH3HTeAbHO n p «  ^*>0,5

n. a. npH l* 
BeJIHHHHe.

H iy, MÜAO OTAH'iaiOTCH nO
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T a K  KaK Mbi npH 'H fljm  o ) / t = c o n s t ,  t o  c  yneT O M  ypaBH eH H H  ( 8 )  
n e j iy iH M

k o

8

7

6

5

4

3

2

O M

0,02

C

\

V

\\
\\\\

\

1 \\1 V\
\ v\

\
> \

\\
\

■+

\
\

/

\
N

' 1

1

i i * - 0 ( • - 0 . 6 '  ; ■ i
-160 -8 0 80 160 6

P hc. 2. Ko3(}><}>nuneHTbi z0 =  } ( b )  (KpHBbie 1 )  h z m  =  } ( b )  
(KpHBbie 2 ) .

P h c .  3 . K oaij)4>nH H eH T T p aH ctjjopM au H H  k0= f ( b )  (cn A o u iH b ie  
a h h h h )  h  n ep eA a T O H H oe  OTHOineHHe i M =  } ( b )  (n y H K ra p H b ie

a h h h h )  :
1 — noBopoT jionaTOK Hacoca (i* =  0 npn ß2w "  44°); 2 — noBopoT Jiona- 
TOK Hacoca (<* =  0,8 npH P2„  =  136“): 3 — noBopot JionaTOK peaKTopa;

2

0.018

0,008

f,

\ \
\

X\ 1 = 0,8\ s s\
0,6'
o s

— 4 =

i "\
....i , i 1 i

-1 6 0 - 8 0 80 160 b

P hc. 4 . Ko3(|><J)HU,HeHT z = f ( b )  npn t = 0 , 8  (b  aahhom  CAynae 
< * = 0 , 8  h  ä a h  n p e A e A b H b ix  aH aneH iiH  yrA O B  B b ix o A a  ß i «  h  ß 2 r ) .

Phc. 5. K.n.Ä. yl = f ( b )  npn t= 0 ,8 :
I —  n o B o p o T  j io n a T O K  Hacoca (<* =  0 npn P2h =  44°); 2 — noBopot Jiona- 
t o k  Hacoca (<* =  0,8 npn P2k =136°); 3 — n o ß o p o T  J io n a T O K  peaKTopa;

'  '$2 h ) npn P2p

n  -

f  (P2k) npn ß2

Z n iv -H  —  Z o b )  

Z M  ( (4 «  Z . u b )

■ 90°.

(23)

H a  p n c .  6  n o c r p o e « b i  K pH B bie K03<j><j>Hii,HeHTa 17 — f  ( b )  n o  3H a- 
H6HHHM, B3HTbIM ÄAH Zo, Z M H3 pHC. 2 .  ß ,J lH aBTOMOÖHÄbHOrO K a p -

ß io p a T o p H o r o  ABH raTeAH
M M

■ ( — y\ n M /
<  1,25 • 22= 5  ( hhäckch

4 — Ao -  f (P2w) npH 2p =90°.

nN  x  ■

o 6 o 3 H a q a iO T : M  —  M aKCHMaAbUbift MOMeHT; N  —  M aK CH M aAbH an 
M OipH OCTb). F IosT O M y ä a h  coB M em eH H H  peiK H M a TporaH H H  i  — 0 c  
t o h k o h  M m  h  pe>KHMa M aK C H M aA bH oro k . n . ä -  rH Ä p oT p a H C iß op M a - 
T o p a  c  t o h k o h  M n ,  o ö e c n e H H B a io m e r o  H a H B b ic iim e  TH roB o-Ä H H aM H - 
H ecKHe K a o e c T B a , ÄOCTaTOOHa n p o a p a H H o cT b  77^ <  5 ,  o n p e A e A e H H a n  

no pe>KH M y i^  , h a h  npH Ö AH aH TeAbH o 77 < 7 .

H 3  ip n c . 6  C A eA yeT , h t o  n p «  b < 0  ( h u  > 1 3 6 ° )  n p o a p a H H o c T b  
MO>KeT oKa3aTbCH npe3MepHo b h c o k o h ,  a npn 6 > 1 0 0  (ß 2«  < 5 5 ° )  
Mo>KeT noAyHHTbCH  o ß p a x H a H  inpo3paH H O C Tb 7 7 < 1 .

n p H  3iHaHHTeAbH0M y  M e'H b lll CH H H BeAHHHHbl i  M  n p0 3paH H 0C T b 
MOJKCT p e3K O  yMeHb'TUHTbCH, BIlAO Tb ÄO 7 7 = 1  npH  i JK=0.

H an p y> K a iom H H  MOMeHT M H — f ( i )  o n p e a e A n e M  n o  ypaB H eH H io 
( 8 )  ÄAH pa3A«HiH bIX 3HaH6HHH b ,  nO Ab3yH C b pH C. 2  H npHMHB

7 1 1 7 0 0  
W«  — ßQ  — 1731 j ceK .

H a  p n c .  7  H aH ocH M  K pH B bie M h — f ( b )  ä a h  i = 0  h  ä a h  i — i M -

O n p e j e A e H H e  x a p a K T e p n c T H K ,  k o t o p  u e  m o > k -  
h o  n o A y i H T b  n o ß o p o T O M  J i o n a T O K .  / ( a h  h c x o ä -  
H bix ycAOBHÜ ß 27. =  2 7 ° ;  ß2p  =  1 5 3 ° ;  ). =  0 ,0 8 ;  <p =  1 ; 

<aK =  c o n s t  h  t .  a .  o n p e A e A e H a  o ß A a c r b  xapa K T epm cT H K  ( o t  ß2K =  
=  2 7 °  A on aT K H  a arH yT bi H a3aÄ , A o  ß 2«  = 1 5 3 °  —  B n e p e a ) , K O T op b ie  
MOH4HO ÜOAyHHTb B OÄHOCTyneHHaTOM KOMnAeKCHOM TH ApOTpaH C- 
(jio p M a T o p e .

C  yßeAHTOHHeM  y r A a  ß2*  p e 3 K o  yBCAHHHBaeTCH BeAH ÄH na M H0 
o c o 6 e » H O  n p n  i * = 0 ,  h t o  B b i3b iB aeT  yaeA H H eH H e K ostjxpH H H eH Ta 
npo3paH H 0C T H  77 h  yM eH buieH H e K09<J)(})HUHeHTa T p a n ccß op M a u H H
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k 0, H ecM on p H  H a äH aH H TCAbH oe y s e A H q e u H e  p a c x o A a  (BejiHHHHa 
2 o )  b  K p y r e  unp'KyjiHiTHH.

PeacHMy 6e3yAapH oro BXOAa i* = 0  cooTBeTCTByioT MaKciiMajib- 
Hbie npeaejitH bie 3HaneHHH k0 max, a npn ß 2 «> 7 0 °  —  npo3pan- 
HOCTH, HO HH3KHe 3iHaH6HHH MaKCHMaAbHOFO K. H. A. (HHJKe 80%  
ä a h  jiio6bix aHaqeHHH p2« ) .  CMem,©HHe ipejKHMa 6e3yÄ apaoro bxo- 
a a  b  cTopoH y 7 > 0 Bbi3HiBaeT yBejiHHeH«e MaKOHMaAbHoro k. n. a. 
npn OAHOBpeMeHHOM yMeHbineHHH no BeAHHHHe h npeaeaaM  H3- 
MeHeHHH k0 a a h  Bcex 3HaneHHH $2h h yMeHbmeHHH npo3paHHOCTH 
(ä a h  ß 2 «< 7 0 °  npo3panHOCTb HecKOAbKo noBbiiuaeTCH, ocTaBaacb 
6jih3koh k  77=1, h o  He Bbime 77=1,5). HanpnM ep, n p n  7*=0,8 
noaynH M  ^i= 0 _8 »  95o/0; ä 0=  1,7 -q- 2,0; 77 =  1,03^-4,65.

O TiBexcTßyionj,H m , H a n p n M e p , pe>KH M y 7*=0,8. T a K  K aK  n p n  M eHb- 
m e ft  H 3 o rH y ro cT H  A on aT K H  e e  m o jk h o  n o B e p H y T b  H a 6 6 j i b ra n n  
y r o A ,  a c  a p y r o f t  e r o p o H b i  a a s t e  n p n  7*=0,8 y r o A  ß iP H e n p e ß b i-  
c h t  130— 95° n p n  ß2j, =  153°, t o  o n T H M a A b n o n  H 3or.HVTOCTbio ä a h  
n o f lo p o T H b ix  A on aT O K  p e a K T o p a  m o jk h o  CHHTaTb 30— 40°, C A e a y e T  
OTMeTHTb, h t o  n p n  T3KOH iH3orHyTOCTH jion a T O K  p e a K T o p a  ( i*  =  0,8 
ä a h  B c e x  K O A ec) He M o ste T  ßb iT b  n o A y n e H  k 0 6 o A b m e  2,0 (cm . 
p n c .  3 ). ycT a H O B K a  H e n o ß o p o T H b ix  A o n a x o K  p e a K T o p a  n e p e Ä  n o -  
BOpOTHblMH ÄAH nOBblUieHHH k0 npeACTaBAH eTCH  H epaU H O H aA b- 
h o h  H 3-3 a  3HaHiHTeAbHbix n o x e p b  Ha y a a p  n p n  B x o Ä e  H a n o B o p o r -  
H bie Ä o n a rK H .

Y r o A  BXOÄa A on aT O K  n a c o c a  ß i „  n p n  7* < 0 , 8  H3MeHHeTCH b

153 136 90  44 77/3*,

P n c. 6. npo3paqH0CTb 77 =  f  (b ) :
1 — 3 —  t o  >Ke, *i t o  Ha p n c . 5; 4 -

ß2w) npn ß2># =  9ö°.77«  =  7 ( ß  9 « )

>53 136 90 44 P  ß °H

P nc. 7. KpyTHinnft MOMeHT Ha « a c o c e  
TW« =  f (b )  npn 7 = 0  (enaom Hbie a h h h h )  h  

npn i =  iM (nyHKTHpHbie a h ih h h ) :
/  —  3 —  t o  ace, h t o  Ha pn c. 5; 4 — Af = / ( ß 2 )

153 136 90 U  ' 2? ßi„

P hc. 8. yrA u B xoaa ß i = /( & ) ;  ß i«  (cnAorn- 
Hbie a h h h h ) ;  ß j ?  (nyH K T H pH bie a h h h h ) ;  

ß iP (u iT p h x -n y H K T H p H b ie  a h h h h ) .

npn ß2 p  =  900•

K a x  H acoca, rae  9Ta pa3HHU,a CHHStaeTCH (pnc. 8 ) .  IlosTOMy h o b o -  
poT AonaTOK TypßHHbi Hepau,HOHaAeH h BecbMa 3aTpyÄHHTeAen. 
KpoM e T oro, H3MeHeHHe ynnoB AonaTOK TypßHHbi He BAnneT He- 
nocpencTBeHHo Ha H3MeHeHHe npo3paHHOCTH.

BMecTe c  TeM nocTosiHHoe aHaneHHe yraoB  JionaToK Typöniibi 
( $ 2 T  =  270 h ß 1T  =  135 145°) HeoßxoÄHMö npn noßopoTe a o -
naTOK H acoca äah  noayqeHHH steaaeM bix xapaKTepncTHK.

J lo n a T K n  p e a K T o p a  ä o a h c h b i  HMeTb .MaKCHMaAbHyio H3orayTOCTb 
(ß2p =  1 5 3 °  h  ß ip = 2 7 °  n p n  i * z =  0) ä a h  noAyneHHH npeAeAbHo Bbico- 
k h x  3HaneHHH npo3paqiHOCTH ( ä a h  ß2«  > 7 0 ° )  h fe« h  MaAyio H30- 
I'HyTOCTb ÄAH nOAyHSHHH BbICOKHX 3iHaHeHHH MaKCRMaAbHOTO
K. n -Ä-, HanpnMep npn 7* =  0,8 ßip =  130 -b 95°; npH ß2P =  153° 

(pnc. 8 ) ,  a npn 7* =  fM ßIp =  ß2p =  153°.

n p H  HeOÖXOÄHMOCTH nOAyH HTb npeÄ C A bH O  BbICOKHH k 0 MaK- 
CHMaAbHblft K. n . Ä. MO/KHß nOBHCHTb, npHMßHHB paCHAeHeHHblft 
Ha ÄBa KoAe«a peaKToip o yrAOM BXOAa « a  B top oe  K oneco, c o -

neHHH 7* xapaKTep h 3 m g h ö h h h  k p h b o h  ß i« = f ( b )  TaKoft >Ke, KaK 
H y  KPHBOH ßlK  — ß 2 « —/ ( * ) .  HTO yKa3b!BaeT iHa B03MO>KH.OCTb no- 
AyneHHH BbicoKoro k . n. ä . b  rnnpoKoft 3 0 «e  iperyAHpoßaHHH b 
CAynae noßopOTa AonaTOK c nonepenHoft ocb io  (pnc. 9, a)  h  Ha 
B03MO*HOCTb 3HaHHTeAbHOrO H3MeHeHHH napaMeTpOB npH M3A0M 
yrAe noBopcTa AonaroK c  npoÄOAbHofl ocb io  (pnc. 9 , s ) .

C A e A y e r  OTMeTHTb, h t o  n o B o p o x  A on aT O K , p a cn o A o n ce H H b ix  
Me>KÄy AByM H  KpHBOAHHeHiHblMH nOBepXHOCTHMH B pam eH H H , npH H - 
U HnnaAbH O  O TAH H aeTca o t  n o B o p o r a  A on aT O K , pacnÖ Ä O H ceH H bix 
M e>KÄy AByMH n o B e p s n o c T H M H  B p am eH H H , H M eiom H M H  b p h m o a h -  
H eftH H e o ö p a 3 y io f f lH e :  h h a h h ä p ,  K O H yc h  b  npeA eA bH O M  C A y n a e  —  
nAOCKOCTb. Bo3M,OJKHa p a 3 H a n  «HTÖHCHBiHOCTb H3MeHeHHH yTAOB Ha 
BXOAe h  H a B b ix oA P  n p H  o ä h o m  h  t o m  * e  H3MeHeHHH y r n a  o c h  n o -  
B o p o T a  A on aT K H . H a n ö o A e e  HHTeHCHBHoe H 3M eH eH ne n p o H 3 o fiA e T  
TOFÄ'ä, K o rA a  H a n p aB A eH H e noT O K a h c h ä k o c t h ,  « a n p H M e p  n a  b b ix o -  
a e ,  «a x oÄ H T C H  b  b a o c k o c t h ,  n epn eH A H K yjT H p n oii k  o c h  n o B o p o T a  
A on aT K H , a B b ix o a n a H  «p O M K a A on aT K H  n a p a A A e A b « a  o c h  h o b o -  
pÖTa (ipHC. 9 , e  npn /n2=  l ) .  S r o  noAOiKeiiHe cnpaBeaAHBo h ä a h

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



2 2 ABTOMOÖHJlbHaSI npOM blUIJieH HOCTb JVa 6 , 1961 r .

y r a o ß  a on a T K H  « a  B x o a e .  O ä h 3 K o  y r a b i  a o n a r K H , « a n p H M e p  na 
B x o a e ,  « e  ö y a y T  H3MeHHTbcH n p n  n o B o p o T e  a o n a T K H , ecan  H a- 
n p a B J ie n n e  n o r o K a  Ha B x o a e  n a p a a a e a b H o  o c h  n o B o p o T a ,  a .b x o a -  
H2H K p oM K a  JionaT K H  n ep n eH A H K yjiH p H a  k  o c h  n o B o p o T a .  C a e a o -  
B aT ejibH O , « 3 M e « e H H e  yra a  j ion a T K H  6 y .n e T  p a B iio  ,H3M0HeHHio y r -  
j ia  o c h  n o B o p o T a ,  yM ,H O *eH H O M y « a  K03<}>4>nii.HeHT n p o n o p u H O - 
HajIbHOCTH m , KOTOpblH H M eeT pa3JIHHHbie 3HaH0HHH OT 0  AO 1, B 
33BHCHM0CTH OT nOAOJKeHHH KpOMKH AOHaTKH.

ßbixod

/
/// Hanpa8/iemie

SpameHua Hacoca

Hanpaßpeme 
ßpauieHua Hacoca-

P hc. 9. CxeMbi n o B o p o T a  A on aT O K :

a  —  Hacoca (c nonepenHoit ocbio noBopoTa) a, =  ol, =  x; 6  — peaKTopa 
(c nonepeBHofl ocbio noBopoTa) a , =  a2 =  x; e —  Hacoca (c iipoAO.'ibHofi 

ocbio noBopoTa) a,mi =  — a2ms — x h 1 > « j > 0

KpoM e T o r o ,  m o jk h o  npHMeHHTb npHHUHnHajibHO HOBoe paonojio- 
>KeHHe o c e f t  noB opoTa jionaTOK, Koi\n,a o c h  « e  n ep n eH a h k  y  a np h w 
noTOKy j k h ä k o c t h  (p n c. 9, a  h  6 ) , a HanpaaaeHbi BAOJib noTOKa 
JKHAKOCTH B CpeAHeft H3CTH AOnATKH npH paOnOJIOJKeHHH BX0AH0H 
h  BbixoAHOH KpoMOK b  Kpyre UHpKyjiHHHH no OAHy, a He n o  o6e 
CTopoHbi o r  o c h  noBopoTa (ipHC. 9, e ) .  TaKoft cxeM e noBoipoTa co - 
oTBeTCTByeT coBepmeHHo HHoe HSMeHeHHe -yrjiOB jionaTKH Ha b x o -  
Ae h BbixjSAe; ecAH y r o a  Ha B xoae yBeaHHHBaeTCH ( +  a i ) ,  t o  y roa  
Ha BbixoAe yMOHbiuaeTCH (  — a 2)  h  n a oöop oT . CaeaoBaTeabHO, b 
s t o m  cay n a e  npn noB opoTe h 3 M 0 h h k > tch  h c  TOAbKO yrabi AonaTKH, 
h o  cymecTBeHHO H3MeiiHeTCH «  KpHBH3Ha ipaaBepTKH JIOJiaTKH, xo - 
t h  AonaTKa npn s t o m  ne H3M6HHeT C B oe fl (ßopMbi. T ax , nanpHMep, 
noB opoT naocKOH paanaabH ofi JionaTKH nacooH oro  K oaeca o t h o o h -  
TeabHO ipaAHaabfloft o c h  n oB op ora  m o jk c t  oöecnenHTb noaynenHe 
pa3BepTo« aonaTKH KaK BbinyKaux, TaK h  Bom yTbix n o  OTHOine- 
h h io  k  HanpaBaeHHio BpameHHH n a cocH oro  Koneca (p n c. 9, e ) .

O t m c t h m  « .eK O T op b ie  o rp a H n n eH H H , H en aßeJK H bie  n p« noBopoTe 
a o n a T O K .

1. Y roa  noBopoTa orpauHneH H3-3a yBeanneHHH 3a3opoB MeHcay 
öoKOBbiMH KpoMKaMH AonaTOK «  KopnycoM Koaeca h npn nosopo- 
Te aonaTOK Meway UHAHHApHnecKHMH (pnc. 9, 6 ) ,  ropoHAHbiMH 
(pHC. 9, e )  H TOMy nOAOÖHblMH nOBepXHOCTHMH.

B rHApoTpaiHC(J>opMaTopax tßirpM Biohk h Uleapoae (pnc. 9, 6) 
yroa  noBopoTa aonaTOK peaKTopa paßeH 75°, npn stom  3a3opw 
na KpaftHHX TonKax aonaxoK cocraBAHtoT npHMepno 2 mm. npn  
noBopoTe aonaTOK «a co o a  b KOMnaeKCHOM ra aporp  aHctßopmaTope 
(pnc. 9, e ) m ojkho oßecnenHTb npnaeraHHe AonaTKH b KpaftHHX 
iiuaojKemiHx o MHHUMaabiibiMH 3a3opaMii no «apyjKHOMy top y  h

c  3 a 3 o p o M  b  TOHKe B  nopHAKa 1,0 m m  npn h o a h o m  noBopoTe o c h  
aonaTKH na 40°.

O p n  a io ö o H  c x e M e  n o B o p o T a  a o n a T O K  m o jk h o  n o a y n H T b  B n o a « e  
o n p e a e a e e H o e  h o r p a i iH ie H H o e  H3MeHeHHe x a p a K T e p n cT H K . Ä a s  
K a iK A ofi a o n a c T H o f l  CHCTeMU m o j k h o  o n p e a e a H T b  n p e a e a u  H3Me- 
H6HHH XapaK TepH CTHK .

3. npn cxeM e n o B o p o T a  aonaTOK, H3o6pa»:eHHOH « a  p n c . 9 , e, 
He M oiK er 6biTb 3HanHTeabHoft paaHHUbi b  BeannH H ax M hm. 3 t o  
oöbflCiHHercH TeM, h t o  n p n  ß 2P =  153° B xoanm aH  b  ypaBHeHHe (8 ) 
B enH m H a z M « = c o n s t < 0 ,0 0 2 5  on en b  M aaa, T a «  KaK n p «  peH Tpo- 
crpeM HreabHOH TypÖHHe p a c x o a  3HanHTeabHo yweHbuiaeTCH npn 
yßeAHHeHHH i. n osT O M y n p n  H3MeHOHHH §2«  o t  2 7  a o  153° ( t .  e. 
b =  1 6 8 ,1 -h 5 0 ,7 ) m om 6h t M hm H3M6HHeTCH MeHee, neM b  2  p a 3 a , 
a n p n  H3MeHeHHH ß2« « a  4 0 — 50° —  me ö o a e e ,  neM b  1,2 p a 3a . 
MoJKHO, OÄH3KO, OTMeTHTb, HTO 3HaHHTeabH0r0 H3MeH0HHH M hm 
H A fH1) , a 3HaHHT OHeprOeMKOCTH, MOIKHO ÄOÖHTbCH 3a CneT « 3 -

MeHeHHH r2n (npn H3MeHeHHH r2«  « a  11 % M hm H3M6HHeTCH b 
1,5 pa3a) npn cxeM e noBopoTa aonaTOK, H3o6pa>KeH.HOH Ha 
pnc. 9 , a , h a h  3a cner h 3m öh & h h h  («anpH M ep, nyreM BBeae-
h h h  AByxcTyneHnaToii KopoßKH nepeaan Meacay ABHraTeaeM h  Ha- 
c o c o m  rHapoTpaHcipopM aTopa).

4. JXnn cxeMbi noBopoTa aonaTOK H acoca c  n p o a o a b H o ß  ocbio 
(p n c. 9 , e )  y ro a  noBopoTa, paBiibift 40— 5 0°, m o jk h o  cnnTaTb aon y - 
CTHMblM no BeAHHMHe 3a3Op0B MeiKAy ÖOKOBbIMH KpOMK3MH a o n a ­
TOK h  KopnycoM  K oaeca h  AOCTaTonHbiM a a h  pa3annHbix caynaeB 
JipHMeHBHiHH, B TOM nHCAe B TpaHCMHCCHH aBTOMOÖHAH, HO BeAHnH- 
He H3M0H6HHH XapaKTepHCTHK. npH 3T 0M  paitHOHaAbHO ÖpaTb 3Ha-
neHHH ß2n b A «an a 30 H e  1 3 6 ° >  ß2«  >  4 4 ° , t .  e . 0  <  b <  117 ,4 .

B COOTBeTCTBHH C H3A0>K6HHbIMH B blU ie nOAOJKeHHBMH H MeTO- 
AHKoft M oatH O , H a n p H M ep , noA yH H T b c a e a y io i iX H e  n a p a M e r p u  
( T a 6 a .  1) r H a p O T p a n c i j io p m a t o p a c  a on a T K a M H  n a c o c a ,  H M eiom H - 
m h n p oA O A b H b ie  o c h  n o B o p o T a  a a h  ca e A y io iii .H X  c jr y n a e B :

а ) K ora a  Tpe6yeTCH Bbicoxoe 3HaneHHe npo3panH oc™ . Bo3bMeM 
6 = 0 ,  t .  e. ß2«  =  136° npn i * = 0 , 8 ,  h o  c  pacnaeHeHHbiM Ha aßa 
Koaeca peaKTopoM «  ß ip  = 2 7 ° ,  t .  e. e = 0 .  OnpeaeaHB Bce napa- 
M expu ( b  t o m  nn cae 1 7 = 4 ,4 )  h  yrabi aonaTOK, noBTopneM pacneT 
aan 6 = 5 8 ,7 ,  t .  e. ß 2 « = 9 0 ° ;  ßlK = 5 3 0+ 2 3 0 = 7 6 °  —  noBopoT Aona- 
t o k  Hacoca BOKpyr npoaoAbHofl o c h  Ha 46°.

б )  K o r a a  T p eöyeT C H  B b ico K o e  3H aneH H e M aK C H M aA bH oro K oaiß ijiH - 
HHeHTa TpaHC(J)opMau.HH. B e p e M  6 =  117,4, t .  e. ß2«  = 4 4 °  n p n  i * =  
=  0 , h o  c  pacn a eH eH H b iM  Ha a ß a  K O A eca  p e a K T o p o M , o n p e a e A a e M  
ß ip 2  ä a h  peiK H M a i * = 0 , 8 .  n o a c n H T a B  B c e  n a p a M e r p b i  ( b  t o m  h h c -  
A e  k o = 6 , 3 )  h y r A b i a o n a T O K , n o B T o p n e M  p a c n e T  ä a h  6 =  5 8 ,7 , t .  e . 
ß 2K = 9 0 ° ,  ß i K =  1 1 8 4 -2 3 = 9 5 °  —  n o B o p o T  a o n a T O K  H a c o c a  B o x p y r  
n p oa oA b H O H  o c h  « a  46°. P a c n e r H b ie  n a p a M e r p b i  ä a h  c a y n a e B  a 
( t o h k h  1) h 6  (T onK H  2 )  Ha.HOCHM n a  rpaißH K H  p n c .  3 , 5 , 6 , 7. 
P a cn eT iH H e y r a u  h  n a p a M e r p h i,  a  T3K>Ke aa.H H bie n p e a B a p H T e a b -  
H o r o  p a c n e T a  r H a p o T p a H o c ß o p M a T o p a  3 H J 1 -1 11 c  paa H a a b H b iM H  
n oß op oT H biM H  a on a T K a M H  3 3 H o ch m  b  T a ö a .  1.

K a K  6 b ia o  yK a3a.H o B b iu ie , n o ß o p o r  a o n a r o K  p e a K T o p a  n e  m o- 
» e T  6 b iT b  H C n oab 30B 3 H  a a n  n oayn eH H H  6 o > 2 .  O a H a x o  n p e a n o a o -  
Ä H M , HTO MOK.HO nOAyH HTb BbICOKHe 3H3H0HHH n p 0 3p an H 0C T H  npH  
B b icoK H x k. n . a .  n o A c n a r a e M  n p n  ß 2 p =  90°, ß 2 r = 2 7 °  h i * = 0 , 8  
3HaneHHH 77, k0, M H h r ] i = o ,8  a a n  ß2* = 1 3 6 ° ;  ß ?« = 9 0 ° ;
ß2«  = 4 4 ° .  P a c n e r H b ie  n a p a M e T p u  H a n e ce M  b  3aBHCHMOCTH o t  
ß2« H a p n c .  3, 5 , 6  h  7 (K pH B bie  4 ) ,  a y r a b i  B x o a a  —  .Ha p n c .  8.

KpHBan 7 7 = /(ß 2K) (pnc. 6) aan ß p=90° 0,8 coB naaa c
KpHBOH 77 = y  (ß 2« j  ÄAH ß2̂  =  153° H i ' = 0 ,6 .  OaHaKO k0 H T)i =0,8 
npn Bcex 3HaneHHHX ß2«  aan  ß2p =  90° h t* =  0,8 0Ka3aancb 3Ha- 
nHTeabHo HH>Ke, neM a a h  ß2p =  153° h  i* = 0 ,6 .  M t o  KacaeTCH 3Ha- 
neHHH M h (pnc. 7 ) ,  t o  npn s c e x  äHaneHHHx ß2«  ä a h  ß2P= 9 0 °  h 
i * = 0 ,8  o h h  pa3a b  a s a  Bbiuie, neM a a h  ß2p =  153° h t*= 0 ,6 . TaKHM 
o6pa30M , np«M0HeHHe y ra a  ß2P< 1 5 3 °  Bbi3biBaer npn t o h  » e  
BeannnHe npo3panH0CTH, h t o  h  a a h  ß2p =  153°, yxyauieHHe npeo6- 
pa3yiomHX k0 h sHepreTHnecKHX T| c b o h c t b  rHapoTpaHCiJiopMaTO- 
pa, h o  yBeanneHHe ero  aHeproeMKOCTH, t .  e. M H npn r|m a x , a TaK- 
* e  Mkm .

H a h  A io 6 b ix  4>HKCHpoBa.HHbix 3Hßn©HHH y r n a  ß2 p 3H aneH H e 77 
B o a p a c T a e r  c  yB ea n n eH H eM  y r A a  ’ ß2« , n p n n e M  n p n  ß2p = 9 0 °  a a h  
n oayn eH H H  b m c o k o h  n p o 3 p a n H o cT H  H a « 6 o a e e  p a iiH O H a a b H o  6 p a T b  
ß2„  = 1 3 6 °  (KoscJxpHUHeHT 7 7 = 5 ,6 5  n p n  t * = 0 ,8 ) .  n o a c n H T a B  B ce  
n a p a M e r p b i  h  y r a b i  a o n a r o K  ä a h  ß2« = 1 3 6 °  «  ß2 p =  90° (6  =
= — 58,7) n p n  7 * = 0 ,8 , n oB T op H eM  p a c n e T  ä a h  T e x  >tce y ca o B H H , 
h o  n o B e p H y B  a on a T K H  p e a K T o p a  B O K p y r  n on ep en H O H  o c h  H a 63° 
a o  ß2p =  153°. P a cn e T H b ie  n a p a M e T p b i ' ( t o h k h  3)  Ha.HOCHM Ha 
P h o . 3, 5 , 6 ,  7, p a c n e T H b ie  y r a b i  h  n a p a M e r p b i  3 a n o cH M  b  T a 6 a .  1. 
E c a h  B b icoK O M y 3H aneH H io npoapanH O C T H  a o a > k 6 h  cooT B eT C T B O - 
B aT b h  6 o a e e  b m c o k h ö  M aK CH M aabH bifl k . n .  a-, t o  b  a o n a c T H o f l  
cH c r e M e  c A e A y e T  irpoH 3B ecT H  c o o T B e T C T B y io m y io  K o p p e K T n p o B K y .

3  k c n e p  h m e il t  a a  b h bi e a a  HHb i e .  n o B o p o m b ie  AonaT­
KH Hacoca c nonepenH oft-ocbio noB op ora  6wan upHMeiieHbi a a h
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T a 6 J i » u a  1

y r j iu  JionaTOK h napaM eipu

AonaTKH pGaKTopa c 
noncpcm iofl ocb io  n o - 

BOpota: t* =  0 ,8  npH 
$2p ~  ®°°> y r0Ji 
noBopoTa x = 4 6 ° .

AonaTKH Hacoca c  npoaoJibHOft ocb io  noBopoTa

i* =  0,8 npH p2w =  136°; 

y ro a  noBopoTa x =  46°

i* =  0 npn =  44°; 

y r o a  noB opota  x =  46'

npH ß2K =  HO“ i*  =  0,8 aaa 

P lT  H ßlP2> i*  =  °>6 
aaa ß jp ^ ; y ro a  nonopOTa

x =  40°

y r jiw  JionaTOK b rpaa:
P i«

^2«
ß i r
p27,

P ip i

h p i

Plp2

h p i

52

90

S5

136

46

27

115

153

53

136
15

2

2

10

10

15

76

90

2

7

7

2

2

3

95

90

14

2

2

13

13

15

118
44

5

7

7

1

1

3

78

110

14 

2 

5

11

11

15

102

70

1,5

7

4

0

0

3

napaM eTpu xapaKTepHcmic:
K
n

rU = 0 ,8  

M h o  )  " P ”  " «  =  
M h m  J =  1700 o6  ‘mhh

n H 0 )  " P H AI«  =  
n HM j  = 2 7 , 5  K ! M

1 ,5
5,65
0,89

322

57

0,91

600

1180

1 ,5
2,55
0,95

59

23

0,95

1160

1850

2 ,2
4 ,4
0,95

100

22,7

0,935

890

1870

3 .0
2.1 
0 ,94

40

19

0,91

1410

2050

3 ,6
2,1
0,90

39,4

18,7

0,875

1420

2060

6,3
0,7
0 ,86

10,8
15,4

0,855

2710

2270

2 ,5
2,68
0,95

54,7

20,4

0,925

1200

1960

3 ,2
1,65
0,90

28,6

17,3

0,88
1670

2150

. CpeaHBfl HHTGHCHBHOCTb H3MGHe- 
HIIH napaMCTpOB XapaKTGpHCTHK:

A : X
A77 : x 

An« o  : x

0,003
0,05

10,5

0,017
0,05
13,5

0,059 
- 0 ,0 3  

28 ,-0

0,0175
0,026

11,7

H3MeHeHHe napaMeTpoB xapaKTe-
pMCTHK AJlfl AaHHblX X

ft02 : ft01 
772 : TTi

n HOl '■ nHO\

1,13

0,45
2 ,3

1,36

0,48
1 ,6

1,75

0,33
1,9

1,28
0,615

1,4

T e n ji0 3 0 3 0 B  b T p excT yn eH M aT O M  thäP  OTp a n  oißop 'M  a T o p  e  TH na 
JIhcxcwibm-Gmht ( p n c .  9, a) 4>hpmu K p y n n .  H c c j ie Ä O B a « n e M  x p e x -  
C T y n e H ^ a T o r o  rH A p o T p a H C ijk ip M a T o p a  c  n oß op oT H b iM H  A onaTK aM H  
H a c o c a  h n o n e p e n H o ft  o c b r o  n o iB op O T a  ,h x e n A O B o a H o ro  r « A p o -  
T p a H c4 > o p M a T o p a  C HOBOpOTHblMH JIOnaTKaMH TypÖH H bi H peaK T O - 
p a  h nonepeM H biM H  ochm h n o s o p o T a  3aniHMaACH H. O . C e M m a c T -  
h ob  (M BTY). H 3B eeT H bi O A H O C T yneH 'iaT bie rH Ä p o T p a H c ijio p M a T o - 
p b l 4>HipMbl <J>OHT C nOBOpOTHbIMH JIOnaTKaMH p e a K T O p a . B aBTO- 
MOÖHAbHblX KOMIlJIGKCHblX rH A pO T paH C lßopM aT O pa X  nOBOpOTiHbie 
jion a T K H  a o  H a c T o a m e r o  »p eM eH H  6 h a h  npH M eH eH bi TOJIbKO b p e -  
a K x o p e ,  n p M ieM  c  n a n e p e n n o H  o c b i o  n o ß o p o r a .

B n ep aw e TaKoft raApOTpaHctfiopMaTop 6 h a  ycranoBAeH na Aer- 
KOBblX aBTOMOÖHAHX (}>HpMbI B iohk (CLUA) B 1955 r. B 1956 r. 
Me>KAy TypÖHHaM'H 6bIA yCTaHOBAOH AOnOAHHTeAbHblfl peaKTOp, 
BMecTo K orop oro  b 1957 r. tßnpMon IIIeBpoAe (rnnponepeAana 
T ypöorA aftA ) öbiAa ycTaHOBAeHa Typöiraa (T2 e a  pnc. 9 , 6 ) .  B rn- 
AponepeAane THna Typ6orA aftA  4>HpMoft B iohk b  1959 r. 6 h a  hc- 
HOAb30BaH nOBOpOT AOnaTOK M e*A y  ÄByMH C<J>epHHeCKHMH n o- 
BepXHOCTHMH.

n p o B e A e H H b ie  « a  M o c k o b c k o m  aB T oaaB O A O  ih m g h h  J lH x a n e B a  h c - 
CAeAOBaHHH BAHHHHH y T A a  BblXO A a AO naTOK  TypÖH H bi « a  X a p a K T e ­
pHCTHKH KOMnAGKCHOTO THÄPOTp3 HCtJlCpM3T OpA [1 ] HaCTHHHO HBAH- 
io t c h  HCCAeAOBaHHeM n o B o p o T a  AO naTO K  TypÖ H H bi. JIon aT K H  p eH - 
T p ocrpeM H T eA bH O H  TypÖ H H bi H M eioT CA O JK nyio npocT paH C TB eH H yIO  
KOH(J)Hrypan.Hio. I l o B o p o T  AO naTOK  o c y m e c T B A H A c a  M e w a y  « a p y * -  
HblM H BHyTpeH'HHM TO paM H . OCH  nO BO pOTa AO naTOK  ( b  Aa.HHOM 
C A y n a e  re o M e T p n n e cK H e ) n a p a A A e A b H H  o c h  B pam eH H H  K O A eca  h 
n o T o ic y  » h a k o c t h  Ha B x o a e ,  a  T a K a ce  n e p n e H A H K y A a p n H  b x o a h h m  
K poM K aM  A on aT O K , n o sT O M y  npH  n o B o p o T e  A on aT K H  h 3 M 6 h h io t c 3  
TOAbKO y r A H  « a  BbIXOAe.

P a ö o T a  n o  b h h c h & h h io  BO 3M 0H C«0C Teö h  ocoß eB H O C T eft  n o B o p o -  
Ta A on aT O K  H a c o c a  b  O A H ocT yn eH n aT O M  KOMnAeKCHOM t h a p o -  
T p a H c4 > o p M a T o p e  Ö H A a HanaTa Ha M o c k o b c k o m  aBT03aB0Ae HMe- 
hh JlHxaneBa HecKOAbKo AeT HasaAi o  npeABapHTenbHbix pacne- 
t a x  ynoMHHBAocb p an ee  [2J.

H a 3T0M 3aBOAe 6 h a  .H3rOTO«AeH H HCnblTa.H THApOTpaHC(J)OpMa- 
Top THna A a a h c o h  Z )a =  400 mm KaK c  3arHyTbiMH Ha3aA AonaT- 
K3mh iHacocHoro KOAeca (ß iK = 7 7 ° , ß2Ma :4 5 ° , TaK h c  paAHaAbHbi- 
mh AonaTKaMH (ß i«  =  ß2« =  90°).

H a p n c .  10 npeA C T aB A öH bi »H eu iH H e x a p a K T ep n cT H K H  T H A po- 
T p a H w ß o p M a T o p o B , n p n a e M  B M e cT o  k p h b h x  Mt  —( (n T) n o c T p o e -  

h h  K p H B u e  k = f ( n T)  rH A poT p aH C (J > opM aT opa  B io h k  n p n  KpaÜHHX 

noA oiK eH H H X  A on aT O K  p e a K T o p a  h  sK cn e p H M e H T a n b H o ro  t h a p o -  
Tpa .H C ipopM aT pa 3HJ1 c  AiiyM H  B apnaH T äM H  n a c o c n b i x  K O A ec. Ha 
3 t o m  w e  rp a ijiH K e H a n e ce H H  K pH B bie ! ]= / (« t ) h  nH= f ( n T ). Ko- 
aiJwjiHUHeHT k = f ( n T) x a p a K T e p H 3 y e T  n p e o 6 p a 3 y i o m H e  C B oöcT B a  

TH APOTp3 HC(J)OpM3T0p3  HpH AaHHOM COBM emeHHH e r o  X a p a K T ep H - 
c t h k  c  xapaK T epH C TH K aM H  A B H raT eA H ; ij ( n T )  x a p a K T e p H 3 y e T  

aKOHOMHHHocTb r H Ä p o r p a H C iß o p M a T o p a  «  nH= f ( n T)  —  n a r p y -  

» a i o m H e  cB o ftcT B a  rH A p o T p a H c tß o p M a T o p a . JXa h  cp a B H e m iH  x a p a K -  
T ep n cT H K  rH A p o rp a H C cß o p M a T o p a  c o ß M e m e H H  t o h k h  n e p e x o A a  Ha 
p e * H M  THApO'MyijlTbl ÄAH nOAOJKSHHH A on aT O K , c o o T B e T C T B y io m e r o  
OÖblHHblM pe>KHMaM paÖ O T bl rH A pO Tpa.H CcßopM aTO pO B. H p n  3T0M  
C K o p o c T b  B p am en H H  T y p 6 n « b i  npHHHTa 2170 o 6 /m h h ,  h t o  c o o T B e T - 
CTByeT p a 6 o T e  co ß p e M e H H b ix  rH A p o T p a H c iß o p M a T o p o B  A e r e o B b ix  
aBTOMOÖHAen C ABH raTeAH M H , HMeiOIIlHMH M aKCHMaAbHblft KipyTH- 
IUHH MOMeHT 40— 50 KZM H M aKCH M aAbH bie OÖOpOTH 4200 B MH- 
H yT y.

ECAH AAH BfleniHeft XapaKTepHCTHKH (pHC. 10) npHHHTb, HTO MO­
MeHT Ha « a c o c e  A f„  nocTOHHHHH «  ocraeTCH TaKHM c  H3M6HeHH- 
eM c k o p o c th  BpameHHH TypÖHHbi n T , t o  npn 0, =  1 KpHBbie 
k = f ( t i j - )  c  yneTOM M acuiTaöa 33MeHHT co 6 o h  KpHBue ch a h  t h t h  

P - f (V a ) ,  TaK KaK
M Hk i Kltf\M e x  T.n<i R kP  ----------------------- a  A jkh  H Va _  _ .  3  6 _

r a e  ik  —  n ep ea a T O M H oe  h h c a o  k o p o ö k h  n e p e a a n  ( a a h  p n c .  l ü  
l „ - 1  H r t j - r t p ) ;
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Iq — ■ nocTosiHiHoe nepeAaTOAHoe ahcao chaoboh nepeAaAH 
o t  ABHraTeA» a o  KOAec aBTOMOÖHAH;

VMex —  MexaHHAecKHÖ k. n. ä. ch a ob oh  nepeAaqH;
R k —  paAHyc KaASHiHa b  m.

H a ipHC. 10 ibhaho, a to  KpHBbie k —f ( t i T ) AAH rHApoTpancijiop- 
MaTopa 3H JI HAyT 3'HaAHTeAbHo Bbrme aHaAoraAHbix K pm bix thä- 
poTpaHC({>opMaTopa B iohk o t  nT = 0 a o  n r = 130 0 -r-1 500  o6/m hh.
n P H Ö O A ee BbICOKHX 3HaA6HHHX t l j  K pH B bie k  =  f ( r i T )  HpaKTHAeCKH 

C O B naA aiO T, 3 a  »CKAIOAeHHeM  HeÖOAbHIOH pa3H H U U  B W H TepßaA e 
1300— 2500 O '6 /m h h  ä a h  R p H B bix , cooT B eT C T B y iom H X  p e * H M a M  no-
BblHieHHOH CHAbl THTH.

ä a h  K p a Ü H H x  n oA O H ieH H H  A o n a T O K  ,H a c o c a  n p n  h u  = 7 0 °  h h n  — 
=  1 1 0 °  ( T a 6 A . 2 ) ,  6 a « 3k h  k  x a p a K T a p n c T H K a M  S K cn e p H M e H T a A b H O - 
r o  r H A p o T p a H C < J )o ip M a T o p a  3 H J I  1 9 5 8  r .  h  k  A a B H b iM  n p n ß A H iK e H - 
H o r o  p a c A e T a  ( t b ö a .  1 ) .  O ä h 3 k o  H M e e x c H  p a a H n u a  b  B eA H A B H a x  
M aK C H M aA bH O T O  K. n .  A . ,  ATO oC b H O H H eT C H  HH3 KHM K B A eC T B O M  H3 - 
roT O B A eH H H  h  n p H Ö A H H ceH H O C T b io  p a c A e T a .

C A O A yeT  OTM eTHTb, ATO 3 a 3 a p b l  'M e * A y  nOBOpOT,HblMH A O naT K a- 
MH H OÖOHM-H TO paM H  ÖblAH 3HaAHTeAbHO Ö OAbUie, AeM MOJKHO 6 b l- 
AO 6 bl ITOAyAHTb npH  XOpOUieM  K aAeC TBe H3rOTOBAeHHH, H ÄOCTH- 
raAiH 1,5— 2 m m  b  M e c T a x  C ( p n c .  9 ,  e ) .  n p n  H cnbiTaHHH  T y p  6 h - 
Hbl H ipeaKTOpOB B  KO'MHAeKTe C STaAOHHblM .HaCOCOM 6  h a  n o A y n e H  
M aKCHMaAbHbiii k .  n . a -  8 4 %  BM ecTO  8 8 ,5 %  n o  T Y  H a rH A p o r p a flC -

n

1,0

0 ,8

0,0

Ofi

0,2

P h c . xapaKTepHCTHKH r H Ä p o T p a f l c ^ a p - M a T o p o B  b 6e3pa3MepHoft ( } ) o p M e :  

1 — SKcnepHMeHTaabHbii! o6 p a 3 eu  3H JI npn  >» 45°; 2
10. BHeniHHe

h  h

rinn i i i u ^
lA b H b ia  o O p a 3 e u  3 M J 1  n p n  ? 2 K >“  4 0 " ;  2  —  a x c n e p H M e H T a J ib H b iB  o ö p a 3 e u  3 H J I  n p n  h  “  s  —  r n ,n p o T p a H c < i> o p M a T o p  B io h k
p e jK H M e  n O B b iu ieH H O ö t h t h ; 4  —  rH A P O T p a H C tJ jop M a T O p  B i o h k ;  5 — • T H A p o T p a H C ^ io p M a T o p  3 H J I - 1 I 1  c  ko ■ 2,75.

KpHBbie r \ = f ( n T) o ö o h x  BapnaHTOB rHApoTpa«c(j)opM aTapa 
3 H J I  Ha pe>KHMax Tpa,HC(j>opMaLi,HH npaKTHAecKH COBnaAaiOT, a na 
pejKHMax rHApoMy(J)Tbi KpHBan k. n. A - ,  cooTBeTCTByiomaH BapnaH- 
Ty c  MeHbuiHM k0 h to a k o h  nepexoA a Ha pexH-M rHÄpoMy4>TU 
npn öoAbm eM  i, he3aßhcbm o o t  n T npoxoAHT npH6AH3HTeAbiHo Ha 
3 %  Bbime, AeM äa h  sapnaHTa c  6oamiihm k0 h toa k oü  nepexoAa 
Ha peJKHM THApoMyijjTbi npH MeHbuieM i. TaKan ace KapTHHa na 
pea<HMax THApoMyiJiTbi HaÖAiOÄaeTCH h y  THApoTpaiHciJiopMaTopa 
Biohk, iho pa3Hnua MeacAy kphbhm h k. n. ä . AocTaraeT 1 0 %  nipa 
nT =  2 5 0 0  o6/m hh, npnAeM ipa3AHAHbift xapaKTep kphbm x k. h. a .  

coxpaHHeTCH h Ha peaiHMax Tpa.HC(J)OipMau,HH c  npeBbiuieHHeM, äo- 
XOAHIU.HM A O  1 8 % .

CACAOBaTeAbHO, noB opoT  AonaTOK w acoca  conpoBoa<AaeTCH 3a- 
MeTtibiM yxyAuieHHeM k. n. a ,  TOAbKO Ha peacnMax rHApoMycjiTbi, 
a  noBopoT AonaTOK peaKTopa —  n a  Bcex pe*H M ax h b 3 h a  ah - 
TeAbHo öoAbHieft CTeneHH. H a  p n c .  10 «aHeceHU xapaKTephcthkh 
rHApoTpaHciJiopMaTopa TH.ua 3 H J I -1 1 1  c  &0= 2 ,7 5  [3 ], E r o  K pH B an 
k .  n . A- BecbMa 6AH3Ka k k p h boh  k. n . a .  rHApoTpaiHotJiopMaTopa 
Bhdhk n p n  6 o = 2 , l  h Ha Bcex peaiHMax, H aAHHan o t  n T=  
= 5 0 0  o6/m hh, iHa 5— 6 %  Bbime cooTBeTCTByiomeH kphboh k. n . ä- 
» K c n e p H M e H T a A b iH o r o  rHApOTpa:Hc4)opMaTOipa 3 H J I  npH c o a n a A e -
HHH K pHBblX K03(j>4)»U.HeHTa TpaiHO(J)OpMaUHH k =  f ( n T )  H MeHbfflHX

Ha 1 0 0 — 2 0 0  o6/m hh c k o p o c th x  BpameHHH « a c o c a  nH= f ( n  r ) .
H a  M ockobckom  a B T 033 B O A e hmchh J ln x a A e B a  n p oB eA eH b i HOnbi- 

T3HHH SK CnepH M eH TaA bH O rO  rH Ä pO Tpa:H C(j)O pM aTO pa, H3rOTOBAeH- 
H o r o  IB 1 9 5 9  T. C H Cn0A b30B aH H eM  npOH3BOACTBeHHbIX K 0A 6C  THA- 
poTpaiHCi4>opMaTapa 3 H J I - 1 H ,  iho c n oß op oT H b iM H  AonaTKaMH Ha­
c o c a ,  H M eiom H M H  n p oÄ O A b H b ie  ooh noßopoTa ( p n c .  9 , e ) .

U eAbio HcnbiTaHHH HBAHAoeb ycTaHOBAeHHe AHana30Ha peryAH- 
poBaHHH h SKcnepHMeHTaAbHan npOBepKa o ch o b h h x  3aKOHOMep- 
HocTefl. JIonaTKH H acoca nAOOKne paAHaAbHue, yroA n oß op ora  
o c e i i  AonaTOK c o c T a B A a e T  ~ 4 0 ° .  X apaK T epH C T H K H , noA yneH H biQ

( j i o p M a T o p  3 H J I - 1 1 1 .  T a K H M  o ö p a 3 0 M , ecTb p e a A b H b ie  bo3moikho- 
cth aah  3 H a n H T e A b iH o ro  y A y A m e H H H  x a p a K T e p n c T H K .

M o m f l o c T b  « a  B b ix o A H O M  o a A y  K o p o iÖ K K  n e p e A a A  n p n  y M e x  —  l  
M O X e T  Ö blT b  nO A C A H T aiH a K aK

N 2 =  N Hrl =

n 2

f M n

7 1 6 ,2

M hM2n2 ______
7 1 6 /2  =  7 1 6 ,2

=  C x n Hfi

kiKn2 =  C\kiKn2.

T a K  KaK iipHHHT M h = c o n s t ,  t o  nepeM iH oxraH  cooT B eT C T B yiom .H e 
3HaA6HHH nH h ri a h ö o  n2 h ki,K , n o A y n u M  m o n p e A e A 6 h h o m M a c- 
m T a ö e  xapaK TepH C TH K H  N 2 — f ( n 2) ,  a t o  h n p eA C T a ß A eH o  H a p n c .  I I .  
H3 3 T o r o  p n cy H K a  b h a h o  TaK>Ke n p e H M y m e cT B o  3K cn epH M eH T a A b- 
H o ro  rH A p o T p a H ciJ io p M a T o p a  3H /I n p n  n 2 o t  0 a o  1300—
1500 O'6/mHH, ATO COOTBeTICTByeT CKOPOCTH aBTOMOÖHAH 
~ 6 0  KM / h ü C ,  eCAH npH HHTb, ATO 4200 o6 /m H H  COOTBeTCTByiOT 
168 k m / w c .

Ha p e jK H M a x  T H A poM y(})T bi, H ecM O T pn  Ha 3a M eT H y io  paaH H H y b  
k. n . ä .  ( ä o  12% n p n  2500 o 6 / 'm h h ) ,  p a 3 H H iia  b  m o ih h o c t h  n o A V -
AaeTCH OKOAO 2% . 3 T 0  OÖBHOHHeTCH TOM, ATO TH ApOTpaH ClflOpM a- 
T o p  c  M ff le e  coB epm eH H O H  A o n a c T H o ft  OHCTeMoft n p n  M eH bm eM  
k .  n . ä -  H M eeT öojiee B b icoK H e oßopoTbi nH ,Ha B x o A e , t .  e . o ö e c n e -  
AH BaeT npaK TH A ecK H  x y  >Ke M omnocTb N2 Ha B b ix o A e , a t o  h  t h a -  
p o x p a H O i^ o p M a T o p  c  ö o A e e  coB ep m eH iH oft A o n a cT H o ft  c n c T e M o ft ,  h o  
3a cneT Ö O A bm efl 3 a T p a T U  M om H ocn H  «a  BXOAe N H. 3 t o  h o ä -  
TB epH C A aexcH  h  p n c .  10 , H a K o t o p o m  K pH B bie k = f ( n T )  a a h  r H A p o -  
T p a .H C ijiopM aT opoB  3 H J 1 - 1 11 h  S K cn ep H M eH T a A b H oro  c  f e «  =90° 
co ß n a A H , K pH B an r ) = / ( n T ) a a h  n e p B o r o  p a c n o A o iK e n a  Bbime, a  
n H = / ( n T )  H H X e , AeM AJ1H B T o p o r o .
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T a ( i » u a  2

r ia p a M eT p u *

rHAp0TpaHC(J)0pM aT0pbI

.Ä a U H a ctiA oy ,
OAHOCTyneH-

HaTHft

./laftHaiJiAOy*,
A B yxcT yneH -

HaTbift
.T y p O o r a a fta “

»T laftH aißaoy“ 
THna T y p 6 o -  

ra a fta “ .

3 H J I-11 1  3K- 
cnepH M eH Taab- 

Hbift 1957 r .
C pa3HbIMH 
TypÖHHaMH

3H J1 a K cn e p n - 
MCHTaabHhlH
1959 r .  c  n o -
BOpOTHblMH
aonaTKaMH

H acoca

3H J1 a K cn e - 
pHMeiiTaabHbift 

1958 r .  c
pa3HblMH
HacocaM H

K ojiH M ecTßo: 
paöoM HX KOJiec 
MycpT cB O ßoAH O ro xoA a  
n^aH eTapH ux p h a o b

ko

’ lm a x
77

»ar

4
1
1

2 ,1
0 ,9
3 ,7 5
0 ,8 9 5

2 ,5
0 ,8 8
1 ,5 2
0 ,8 4

5
2
1

3 ,1
0 ,9
2 ,3
0 ,8 9 5

3 .5  
0 ,8 8
1 .6  
0 ,8 4

5
3
2

3 ,8
0 ,9
2 ,5
0 ,8 9 5

4 ,2
0 ,8 8
1 ,5
0 ,8 4

5
3
2

4 ,5
0 ,8 8
1 ,5 * »
0 ,8 5 * *

H

2 ,4 7
0 ,8 6 5
2 ,3
0 ,8 6 5

4
2
eT

2 ,5 8
0 ,8 5
2 ,2 7
0 ,8 6 5

4
2

H e

2 ,3 7
0 ,8 4
2 ,4 5
0 ,8 6

T

3 ,2
0 ,8
1 ,5
0 ,7 9

He

2 ,7
0 ,8 2 5
1 ,9 8
0 ,8 3 7 .

T

3 ,5 5
0 ,8 3
1 ,1 8
0 ,8 3

O ö o p o T u  TporaHHH n H b  MHHyTy n p n  
M h  =  45  k i m  -  c o n s t  H n -fM  =  
=  2170 o 6 /m h h  a ah  M a a u x  ft„ 1250 2390 1600 2700 1530 2350 2500** 1650 1610 1420 1970 1850 2740

O ö o p o T b i Typ6HHM n p n  n e p e x o a e  Ha 
peatHM bi rH apoM ycpTbi n j M b MHHy­
Ty (3HaneHHH M H h  n j M  Te Hie, 
HTO H AAH OÖOpOTOB TpOraHHfl) 2170 2480 2170 2880 2170 2420 2600** 2170 2090 2170 2420 2170 2470

y r o a  n o B o p o T a  aonaTO K  x  b  r p a a .
75

y  peaK T opa
75 | 75 1 55 

y  peaK T opa 1 y  peaK T opa | y  p e a x io p a
5 I 40 

y  TypÖHHbi 1 y  H acoca
45

y  H acoca

CpeAHHH HHTeHCHBHOCTb H3MeHeHHH 
napaMeTpOB XapaKTepHCTHK:

Afe0
X

A n« o
X

m
X

HsMeHBHHe n a p a M d p O B  x ap aK T cp u c- 
THK n p il A3HHbIX X

feo2

*01

"« 0 1

” « 0 2

n 2

n l

*  ,’IaHHbic n o  rHApoTpaHC(|)opMa 
* »  I Ip e .liio .'ia ra eM u e  a a in iu e .

0 ,0 0 5

1 5 ,2

- 0 , 0 3 0

1 .9 1

1 .91  

0 ,4

ropaM  c  n o B o p o n

0 ,0 0 5

1 4 ,7

- 0 , 0 0 9  .

1 ,1 3

1 ,6 9

0 ,7

bIMH AonaTKaMH

0 ,0 0 5

1 0 ,9

- 0 , 0 1 3

1 ,1 0

1 ,5 3

0 ,6

BapHamaMH p a ö o h h x  K o a e c , c o o t

0 ,0 2 2

- 8 , 0

- 0 , 0 0 6

1 ,0 5  

0 ,9 7 5  

0 ,9 8 5  

BeTCTBy io iiih x  n o i

0 ,0 2 1

1 3 ,7

- 0 , 0 2 5

1 ,3 5

1 ,3 8

0 ,6 1

io p o T y  aonaTO K .

0 ,0 1 9

1 9 ,8

- 0 , 0 1 8

1 ,3 2

1 ,4 8

0 ,6

PaHee [2] yw e OTMeuajiocb, h t o  rHÄpoTpa«c(})opMaTop B iohk 
MO>KeT ip a ocM a T p H B a T b ca  K a «  rH ftpoT p aH C ({>opM 'aT op  c B ecb M a  HH3-

, * 2 ,1
khm BHaaeHHeM K03(j)4)Hn,HeHTa xpaHC(J>opMau,HH k 0 =  — -  =

1 ,0
=  1,31, KOTOpbifi b coaeTaHHH c napenaTorabiM uhcjiom 1,6 nna- 
HeiapHoro pana ÄaeT o 6iu.ee nepeaaToaHoe hhcjio k0=  1,31-1,6= 
=2,1. Kau 6hjio noKa3auo Bbiuie, npu hh3kom 3«aaeHuu KoatjxjiH- 
UueHTa Tipa«c(j>opMauHH b KOMiuieKCHbix rHÄpoTpaHC(J>opMaTopax 
mojkiHO nonyHHTb HaHÖojibuiee noBumeHHe MaKCHMaflbHoro k.u.ä. 
h BbicoKyio npo3pauH'0CTb b flaHHOM cnyiae npu k'a— 1,31, aocth-

y f̂io /  ^  n ,if \
ra iom yio  /7  = -------=  I —— j  =  3 ,75 . B paccMaTpuBaeMOM « i y -

aae M HO =  M hm. Cjio>KHoe pacaaeneHne Typömibi Ha ußa Kone- 
ca c  nipHMeueHHeM luianeTapHoro paaa noaBoaaer nojiyaHTb A ß y x -  
CTyneHaaiyio nepeaaay c 6eceryneHuaToft xapaKTepHCTUKoft. Mo- 
MeHT b  naaHeTapHOM paay yBeaHaHBaeTca ao to h k m  nepexoaa Ha 
pewHMbi rHapoMytt>TH, xoraa oaHoapeMeHHo c  peaKxopoM BbiKjiio- 
aaeTca H3 paöora  6aaroaapa MycjiTe cBo6oaHoro xoaa neoBaa 
TypÖHHa.

ripeHMyrnecxBO noao6Hbix cxeM 3aK.nioaaeTca b öeccTyneHaaro- 
CTH H BHyrpeHHeft aBTOMaTHHHOCTH, « o  B 3TOM )Ke H HX iHeaOCTa- 
TOK, TaK KaK Ha epeaHHX CKOpOCTHX aBHJKeHHH OHH HMeiOT MeHb-

Phc. 11. rpa<}>HK BbixoauoH mouihocth b 6e3pa3M6pHoft c}>opMe: 
a —  rH apoTpaH C<l>opM aTop Biohk; 6 — rn a p o -rp a H cp o p M a T o p  3HJI;
I  —• 3 K cn jiyaT a iiH 0H H bie peatH M bi; 2  —  peiKHMbi noB bim eH H oa  T a r n ;
3 —  H a co c  c $2h “   ̂ — H a co c  c ß ^  45°; 5 — to  Hie, hto h 3, ho
c noH H iK arom eft n e p e a a n e f l  i K — 1,6; 6 —  to  * e , hto h 4, ho c noH H H iaio-
meft n e p e A a n e f l lK ~  1,6; 7 — c >thctom aeftCTBH TeabH ofl xapaK T epncTH K H  
ABHraTeaa. (3auiTpHxoBaHHas ri.ioniaai, noKa3biBaeT BUHrpum b bhxoa- 

Hofl uoiahocth).
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niHfl K.n.a. h o ß e cn e r a B a io T  M eH biuyio c n a y  T urn, neM oßbiHHaa c x e ­
Ma —  TH ÄpoTpaH C ^opM aT op c  nocjieA O B aT ejibH o npHCoeaHHeHHOH 
k  HeMy ÄByxeTyneH aaTOH  K op oß K ofi n ep eA a n . Ha p n c . .11 n 3 o 6 p a -  
sceHa MomHOCTb a a  B b ix o a e , a  e a  p n c . 12 —  c n a a  T arn  ä a h  s k c -  
nepHMeHTajibHoro n iÄ p oT p aH ciß op M a T op a  3HJI c  ycTaHOBJiöHHbiM 
3a  hhm TaKHM jKe njiaiHeTapubiM p h ä o m , « a «  y  raA poTpaH ciJiopM a-

i 1

1 \
8

i .. . \.
* t

i 7
- ....!>, V \ 1

\>- i H < !
i ' ~ v —

7
—-

0  1000 2000 3000 n2 öS/muh

0  40 SO 120 va xti/vac

P hc . 12. PpacJwK c h a m  T ara  b  ße3pa3M epH oft (ßopM e:
a  —  THÄpoTpaHccJjopMaTop B i o h k ;  6  — rHziponepe^aqa «Typ6orviaft,n» ; 
e —  THApOTpaHcifcopMaTop 3 H J I  c  noHHjKaiomeH i K =* 1,6 h npHMoft nepe- 
ÄaqaMH; 1 — SKcnjiyaTaijHOHHbie pe>KHMbi; 2 — pe>KHMbi noBbiuieHHOH 
TarH; 3 — SKcruiyaTaiiHOHHbie pe>KHMbi; 4 — pejKHMbi noBbimeHHofi Tarn; 
5 — Hacoc c  $2h  =  ^ —  Hacoc c  ^ 2 « ”  ’  ^ H ^ —  c  y qeTOM ä c ö -
CTBHTejibHoß XapaKTepHCTHKH flBHraTejiH. (3aiHTpHxoBaHHaH njiomaAKa 

noKa3bißaeT BbiHrpbim b cHJie thth.)

T op a  B ioh k , t .  e. c  nepeaaT oaH biM  h h ca om  1,6. 3auiTpHxoBaiH,HaH 
n a o m a a K a  n a  p n c . 11 n oK a3b iB aer iBbmnpbim b  Hcnoab3yeM OH 
MOIPHOCTH N2 n,pH oßblHHOH CXeMe n o  CpaBHOHHIO C DHÄpOTpaHC- 
(J)opMaTopoM B io h k  n p n  o b o m  h to m  JKe naaHeTapHOM p a a e  b 
o ß o n x  c a y a a a x . B epx.H aa a acT b  a h h h h , o6o3H aaeH H aa ToaxaM H , 
cooTBeTCTByeT aeHCTBHTeJibHOH k p h b o h  m o u ih o c th  ÄBHraieaH 
3HJI-111, «M e M m e r o  b m c o k h h  KoacJxßHirHeHT npH cnocoßaaeM O C TH

^ = ü , 2 r 
M n  36 ’ • *

Ha p n c . 12 npeA craB aeH bi TaKJKe XapaKTepHCTHKH rH A ponape- 
AanH « T y p ß o r a a f t a »  [4 ], K O Topaa, b O Tjinaae o t  paccM O TpeH H oro 
Bbirne TpaHC(|>opMaTopa B ioh k , HMeeT T y p 6 »H y , pacnaeH eH H yio « e  
« a  üB a , a Ha Tpn K o a e ca  (p n c . 9 , 6 ) ,  BM ecTo o a H o ro  —  ABa n a a - 
weTapH bix p n a a  h m o ju b t pacoM aT pH B aT bca KaK rH Ä ponepeA an a  
c TpeMH nepeaanaM H  n ep e a H e ro  x o A a . n o  xapaKTepHCTHKaM b h ä - 
h o , h t o  A a * e  n p n  n o B o p o r e  AonaTOK p ea K T op a , oß ecn en n B aiom eM  
■HaHßOAbHlyiO CHAy THTH, a o  CKOpOCTH aBTOMOÖHAH n,pHÖAH3H-
TeAbHo 55  km/hüc h  OBbime 105 km/hüc HafiaiOÄaeTcH coB n a a eH n e  
xapaKTepncTH K rH aponepeaaH H  « T y p A o r a a f ia »  h AByxcTyneHaaTOH 
THAponepeAaHH 6e3 n oß op oT H b ix  AonaTOK. B 30He C K opocT eii o t  
5 5  a o  105 km/hüc CHJia t h t h ,  oß ecn ea n B a eM a a  rH ap on ep eaaH eft 
« T y p ß o r a a f t a » ,  3HaHHTejib,H0 n x e ,  aeM npn  AByxcTyneHHaTOH 
rH A p o n e p e a a a e . n.pn HaaHBHH b o b o p o t h h x  AonaTOK H a co ca  y  
AByxcTyneHHaTOH rH A ponepeaaaH  n o a s a a e T c a  3Ha9HTeabHbift bhih- 
rpbirn b  c n a e  T a rn  b 30H e cK o p o cT e ß  aBTOMoÖHAa o t  0  a o  
5 5  km/hüc. TaKHM o6 p a 3 0 M , b o  xapaKTepHCTHKaM TaKaa a s y x -  
cT y n e n a a T a a  n iA p o n e p e a a a a  HMeeT 3HaaHTeabHoe npeHM ym ecTBO 
n e p e a  « T y p ö c r a a f t a »  b  AH anaaoH e c K o p o c te ft  o t  0 a o  105 km/hüc. 
3 a iH T p n x oB a«H a a  n a o u ia a K a  noK83biBaeT b  s to m  c a y a a e  B w «rp w tu  
b  «H a e  T a ra .

B 1959 r. 4>hpmoh  B iohk BbinymeHa rHaponepeaaHa «JlafiHai^- 
a o y  Tp»nJi TypÖHH» no cxeMe «T y p S ora a fla » , ho HMeiomaa nepe- 
AaTOHHbie HHcaa a a a  n ep ß oro naaHeTapHoro p a a a  2,84 h a a a  bto - 
.poro 1,54, BMecTo 2,67 h 1,6 y  «T yp O oraafta». OaHaKO sth  Mepo- 
npnaTHa anrnb He3HaaHTeabH0 H3MeHHAH xapaKTephcthkh ra a p o - 
inepeaaHH. KpoM e T oro , b  rH aponepeaaae «/jaH H aijiaoy» oßpa3na 
1959 r. aonaTKH peaKTopa MoryT 3aiHHM3Tb npOM exyToaHbie no- 
a05K6HHH B 3aBHCHM0CTH OT OTKpblTHa apOCCeabHOH 3aCaOHKH 
AEHraTeaa. n p n  noaHOM otkputhh  apocceabH oft 3acaoiHKH ohh 
ycTaiHaBaHBaioTCH b noaojKeHHe, oßecneaH Baiom ee KosiJxJiHUHeHT 
TpaiHC(})opMauHH 4,5 npn TporauHH. C aeayeT  oTMCTHTb, hto yaeab - 
naa MomHOCTb y  aerKOBbix aBTOMOÖHaeH C IU A  c  rH aponepeaa 'ia- 
mh, HMeiomHMH noBopoTHbie aonaTKH peaKTopa, oK oao 100 A. c ./r
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ih Bbirne, a y  3H J1-411 —  «  7 0  a . c ./t . C aeaoB aT eabH O ,

0 , 1
npHMeHeHHe rH aponepeaaa ra n a  «T y p ß ora a fta »  Ha OTeaecTBeHHbix 
aBTOMOÖHaax aaace Bbicm ero K aacca em e ß oaee  HeßaaronpnaTHO.

B Taßa. 2 n p H B ea eH bi a a a iH b ie  n o  aflT O M oßH abH biM  KOMnaeKOHbiM 
rH a p o T p a H c4 > o p M a T o p a M  c  n oB opoT H biM H  a on a T K a M H .

BblBOÄbl
1. B OAHOCTyneHHaTOM KOMnaeKCHOM rH a p oT p a .H C (})op M a T op e  

H a n ß o a e e  pau.H OH aabH biM  c toh k h  3 p e H n a  H a H ß o a b iu e r o . H 3M eH e- 
H n a  xa p a K T ep n cT H K , » e a a T e a b H o r o  a a a  npHMOHCHHa b T p a«C M H C - 
chh  a B T O M o ß n a a , a ß a a e r c a  n o ß o p o T  a o n a T O K  p e a K T o p a  (BOKpyr 
n o a e p e a H O H  o c h ), a n ß o  a o n a T O K  H a c o c a  (B O K p y r  n p o a o a b H o ö  
o c h ) .

2 .  BeAHHHHa n o a H o r o  y r a a  n o B o p o T a  o c h  a o n a T K H , h c x o a h  H3 
a o n y cT H M b ix  3 a 3 o p o B ,  n o a y a a io m H x c a  M e * a y  a o n a T K o ft  h  c o o t -  
BeTCTBeHiHO BHyTpeHHHM H H apyJKHblM  TO paM H , MOIKeT ißblTb peK O - 
M eHAOBaH a 7 0 — 80° a a a  p e a K T o p a  «  4 0 — 5 0 ° a a a  H a c o c a .

3. SKOHOMHHHOMy, paßoaeM y noao>KeHHio noBopoTHbix a o n a -  
to k  peaKTopa aoaiKHo cooTBeTCTBOBaTb «aH ßoabu iee  3HaaeHHe 
npo3paaHocTH h M hm, h to  o ß e cn e a n B a io T  3ar.HyTbie B n e p e a  a o -  
naTKH H acoca O 2«  > 9 0 ° ) ,  a TaKJKe yMeHbuieBHoe 3HaaeHHe y r ­
a a  ß2P (nanpHMep, ß2p =  9 0 ° ) .  n oca ea H ee  oßcTOHTeabCTiBo b h - 
3biBaeT yBeanaeHHe sHeproeMKocTH h yMeHbineHHe MaKCHMaabHoro 
K.n.a. H3-3a aHaaHTeabHoro yBeanaeHHa p a cxoa a  b  Kpyre iinpKy- 
aau-HH.

C aeaoB aT eabH O , n p n  n oß op oT H bix  a o n a iK a x  p ea K T op a  (c n o n e - 
peaHOH o cb io  n o B o p o T a ) HMeeTca eaHHCTBeHiHoe onT H M aabnoe 
»HaaeHHe y r a o ß  B x o a a  h .B bixoaa B cex  p a ß oa H X  K o a e c  a a a  n o a y -  
HeHHH BblCOKOH npOapaAHOCTH np.H AOCTaTOHHO BbICOKOM K.n.A., a 
TaKJKe HMeerCH B03MO>K(HOCTb yMeHbUIHTb pa3M epbI rHApoTpaHC- 
(ßopM aT opa  Ha 10— 2 0 %  n o  cpaBHeHHio c  rn a p o T p a H c^ o p M a T o p a - 
mh Tnna 3M J T -1 11, «H a fiK a ». H o n o p o T  aonaTOK peaK T opa  bo3 bo - 
a a e T  3HanHTeabHo H3MeHHTb 3H eproeM K ocTb n p n  He3HaHHTeabHOM 
<H3MeHeHHH K03(|wj>HII,HeHTa TpaiH'ClßOpMapHH, BpHHeM MOTyT ßblTb 
noayneH bi anrnb  k 0 <  2 . n o ß o p o T  aonaTOK peaK T opa  MöHee s k o -  
h om htoh , neM n o ß o p o T  aonaTOK H a co ca .

4. H pH M öH eH H e n o iB op oT H U X  a o n a T O K  H a c o c a  ( c  n p oA oa b H O H  
o c b i o  n o B o p o T a )  a a i n e  n p n  y r a e  n o a o p o T a  4 0 — 5 0 °  n o 3 B o a a e T  
cy m e cT B e n H O  H3MeHHTb XapaK TepH CTH K H  h b n e p B y i o  o n e p e a b  ko- 
3<j)4>HII.HeHT TpaHCcßOpM aUHH, a TaKJKe HpOSpaHHOCTb. n p H  3T 0M  
MOJKeT ßb iT b  H aH A eH o H e cK o a b K o  on T H M a a b H b ix  3H aneHHH y r a o B  
B x o a a  h B b ix o A a  B c e x  p a ß o n a x  K o a e c  a a a  n o a y n e H H a  a n ß o  M aK - 
CHMaabHO B03M0JKH0H Bp03paH H 0CT.H , a n ß o  MäKCHMaabiHO B03M 0JK - 
H o ro  fco, a n ß o  K O M npoM B C C H oro p eu ieH H a  (cm. T a ß a .  4 ) .

TaKH M  o ß p a 3 0 M , n o B o p o T  a o n a T O K  H a c o c a  H e H M eeT jKecTK HX 
onpaHHTOHHH n o  n a p a M e n p a M  n o a y a a e M b ix  x a p a K T e p n cT H K , KaK 
n p n  n o B o p o T e  a o n a T O K  p e a K T o p a , h, b a a c T H o c r H , mojkct o ß e -  
cn e n H T b  n o a y a e H H e  B ecb M a  bmcokhx 3HaHeHHH fto, o ß e c n e n n B a e T  
ß o a e e  HHTeHCHBHoe H 3M eHeH H e x a p a K T e p n cT H K  «  ß ö a b m y i o  sko- 
iHOMHAHOcTb, H6M n o ß o p o T  a o n a T o «  p e a K T o p a .

5. XapaKTepHCTHKH rH Ä ponepeaaH  THna « T y p ß o r a a f lA »  cooT B eT - 
CTByioT xapaKTepHCTHKaM rHApoTpaHCiJiopM aTopa ße3  no«H JK aio- 
ihhx n e p e a a n  c  BbiTeKaiomHMH O Tcm aa HeAocTaTKaMH h 3HanH- 
TeabH o ycT yn a ioT  xapaKTepHCTHKaM oßbiHHoft A ByxcT yneH naT oft 
rH ÄPonepeaaH H , a xapaKTepncTHKH A ByxcT yneH naT oft rH A p on ep e- 
AaHH C KOMnaeKCHUM rHApOTpaHC'lßopMaTOpoM, HMeiOmHM BOBO- 
poTH bie aonaTKH  H a co c a , M oryT npaKTiinecKii cooTBeTCTBOBaTb x a ­
paKTepHCTHKaM TpexcTyneHnaTOH rH aponepeA an H .
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BjiHHHHe yßejiHHeHHH iviomHOCTHbix noKaßaTejiefi ABHraTejiH Ha AHHaMHHecKHe 

Harpy3KH B TpaHCMHCCHH aBTOMOÖHJieH « M o c k b h h » H y A 3

K aH j. T e x H . H a y K  K ). T. CTEfoAHOBH1!, C. H. HBAHOB
HAMM

D  .nOCJIE/lHEE » p e M H  n p n  n e p e x o A e  H a .HOByio M O A tA b a-BTO- 
MOßHAH yBÖIH HH BaiOT MOIUHOCTHbie inOK33aTeAH AB H raTeAH , 

H e H3M6HHH TpaiHCMHCCHH. 3 TO OÖTHCHüeTCH JKeJiaHHCM KO'HCTpyK- 
T o p o B  noB biC H Tb AH H aM H qecK H e « a n e c T B a  aBTOMOÖHJieft n p n  m h - 
H HM ajIbHblX H3M6HeHHHX KOHCTpyKUHH.

npH iM epoM  M oryT  cjiy>KnTb 3 b to m o 6 h .th  « M o c k b h h »  m o a c a h  402 
h 407 h aiBTOMoÖHJiH yA3 m o A e ™  450, 450A h 450/1, M ouiHocTHbie 
napaM eT pbi K O T op u x  npHBeaeHU b  T a 6 a . 1.

T a 6 ji h n a 1

MapKa aBTOMoÖHJifl
MaKciiMa/ibHafl

MOUlHOCTb ÄBH-
raie^ji b a. c.

MaKCHMaAbHblft 
KpyTfllUHft MO­

MeHT B KZM

, M ockbh m - 4 0 2 * ..........................................................
, M o ckbh m -4 0 7 * *  ......................................................
TA3-69, yA3-450A 1) ......................
YA3-450 (J  ̂ 2 ) ,  YA3-450H**..................

♦ napaMeTpbi TpaHCMHCCHH H3MeHĤ HCb 
napaMeTpbi TpaHCMHCCHH He H3MeHHÄ

35
45
55
65

: BMecTO 
HCb.

7 ,1
8 ,8

1 2 .7
1 5 .8

CT3A0 /ü=4,63.

yBeAHHöHHe MaKCHMaAbHoro KpyTHmero MOMeHTa ABHraTeAH 
n p «  coxpaHeHHH npHMepno T oro m e K03<j><j>HUHeHTa 3anaca cuen - 
jieHHH TpeöyeT  yBeAHHeiiHH MOMeHTa xpeHHH ouenAennn, n e o ö x o - 
A h m o to  ä a h  nepeAaAH hm öoA bm ero KpyTHmero MOMeHTa 6e3 
n p o ö y x co B K H .

M oM 6H T TpeHHH ClIpnAeHHH M0 * iH 0 yBeAH HH Tb HeC.KOAbKHMH CHO- 
COÖaMH.

1. npHMeH6HHeM (j>pHKUHOHHblX MaTepHBAOB C nOBblUieHHblM 
K03(|x|>HHHeiHT0M TpeHHH ,h c  coxpaH eH n eM  rm em H ero cy M M a p n o ro  
o c e B o r o  ycH AH H  MamHMHbix npy>KHH cpenAeHHH.

2. yoeAHHeHHeM pa3Mep.OB BeAOMoro h B eA y m ero  ä h c k o b  cmen- 
A6HHH npH COXpaHeHHH K03(j)4>HUHeHTa TpeHHH H 0C6B0H CHA bl Ha- 
JKHMHblX npy*H .H .

3. yBeAHHeHHeM o ceß o fi c h a h  «a m u M iib ix  npy>KHH npH co x p a H e ­
HHH npexcHHX inapaM erpoB  ä h o k o b  cuenneHHH.

T an  KaK np n  ycTaH O Bke na aBTOMOÖHAb ö o n e e  m o ih h o to  Aßnra- 
TeAH crapa ioT C H  « e  HBMeHHTb p a a M e p u  arperaTO B  TpaHCMHCCHH, 
t o  a a h  oßecneqeH H H  H eoöxoA H M oro KoscjxßmiHeHTa 3 a n a ca  cu e n - 
AeHHH OÖbIHHO yBeAHHHBaiOT CyMMapHyiO OCeByiO CHAbl H3)KHMHbIX
npym iiH  cuenACHHH (T a6 a . 2 ) .

T a 6 ji h u a 2

n a pa M eT pb i

„ M ockbh m - 
4 02 ‘  npH 

M =  
£ m a x  

= 7 , 1  KZM

„ M o ckbh m - 
407* npH
Al =  

em a x  
=8,S  KZM

TA3-6P, 
YA3-450A, 

npH 
Al =  emax 
=  12,7 KZM

YA3-450A, 
YA3-450Ü, 
TA3-469 

np n  
M =  

e m a x  
=  5,8 KZM

CyM M apH oe o c e ß o e  y c n -  
AHe H3>KHMHblX HpyHÄiH 
cuenAeH H » b k z  .................... 285 309 362 459

yßeAHMeHHe cyMMapHOft 
OCeBOft CHAbl Ha>KHMHbIX 
npy>KHH cuenAeHHA b % 8 27

YBeAHMeHne K pyT H m ero 
MOMeHTa ABHraTeAH b  % 26 24

CTaTH4eCKHft MOMeHT 
TpeHHH CUenAeHHH B k z m 9,3 10,3 16,2 22

K09(|){{)HUHeHT TpeHHH 
(JjpHKUHOHHOTO MdTepHBAa 

BeAOMblX AHCKOB CIieilAeHHH 0,21 0,22 0,24 1,25
KoacjÄpHUHeHT 3anaca 

cuenAeHHA . .  . • . . . . 1,3 1,15 1,27 1,39

n p H M e q a H H e .  üaHHbie noAyM eH u sKcneonM eH TaAbH o npH H cn u T a-
HHH yKa38HHblX aBTOMOOHAeft.

KOCTb TpaHCMHCCHH, npH BeA O  K H e3HaHHTeAbHOM y yBeAHHeHHIO AH- 
HaMHHecKHX « a r p y 30K, h t o  H e O TpaaH AOCb H a npoHHOCTiHbix K a n e - 
CT B ax a rp e ra T O B  TpaHCMHCCHH.

K  h h h m  pe3yAbTaraM npHBeAO y b o a h h c h h c  oceBoro ycHAHH Ha- 
JKHMHblX npyjK H H  CIienAeHHH B MOACAHX aBTOMOÖHAeft yA3.

B OTAHHne o t  aBTOMoßHAeft « M o c k b h h » ,  »ecTKOCTb Bcex AeTa- 
n e fi  TpaHCMHCCHH, a  TaKJK e h x  npH B C A eH H aa m ecT K O C T b y  aB TO M o- 
ÖHAefl yA3 H ecK O A bK o B b im e  ( i a 6a . 3).

T a G a n n a  3

ABTOMOÖHAb

JKecTKOCTb AeTaAeft tp a h cm h c ch h  
b  k z m  p a d *

>KeCTKOCTb
TpaHCMHCCHH,
npHBeAeHHafl k

nepBHMHOMy 
BaAy KOpOÖKH 

nep eA an  Ha n e p -  
Boft n ep e A a n e  

b  K Z M ]p a d

3aAHeft
BeA ym eft
n oA y ocH

K apAaHHoro
BaAa

np0M e>Ky-
TOHHOTO

K apAaH H oro
BaAa

.M o c k b h h *  m o a ca h  
402 H 407 ........................ 395 600 2 ,7

YA3-450A, YA3 -  
450/1, TA3-69 . . . . 665 1 06 5 ,8 963 3 ,6 8

*  SKcnepHMeHTaAbHbie AaHHue.

FIpHBeAeHHaH mecTKOCTb penn TpaHCMHCCHH npn nocAeAOBa- 
TeAbHOM paCnoAo>KeHHH 3BeHbeB onpeAeAneTCH no (jiopMyne

\_______1 _  _ J _  _ J _
Cn Ci Cn Cm"  ln 2n mn

a npn napanneAbHOM pacnonomeHHH 3BeHbeB no (jiopMyne 
c n =  c j n +  c 2n +  . . .  c mn ,

c i

Ci n =  — —  npH B eA öH H afl s c e c T K o c T b  o A H o r o  3B6H a;

l o6ui
Al

Ci = ■—  »ecT K ocT b OAHoro 3BeHa, onpeAeAHeMan

Ü 3  T3ÖA. 2 BHAHO, HTO npH HOHTH OAHiHaKOBOM OTHOCHTeAbHOM 
ypeAHHeHHH m o ih h o c t h h x  noK a3aTeA eft ABHraTeAeft aBTOMoÖHAeft 
«M ockbhh» h y A 3  oceBoe ycHAHe h 3>k h m .h h x  npy*HH cuenAeHHH 
nocAeAHero yBCAHHeHo Ha 27% , a na aBTOMoÖHAe «M ockbhh» —  
TOAbKO wa 8 % .

H3M6HeHlie ycHAHH HaiKHMHHX npyjKHH CUenACHHH y aBTOMO- 
ÖHAeft «M ockbhh» , HMeiomHX cpaBHiiTeAbHo HefioAbuiyio » e c r -

p a c n e r H H M  n yT eM  h a h  S K cn ep H M eH T a A bH o; 
loßm  —  o ß m e e  n ep eA a T O H H oe  h h ca o  o t  3B eH a Tpa.HC- 

w h co h h  a o  n ep B H H H oro  B a A a ; 
M  —  KpyTHlHHH MOMeHT B KZM\ 
a —  yroA  33K pyT K H  3B eH a b  paA.

3 K cn e p H M e H T a A b H o e  HCCAeAOBaHHe n p o B O A H A o cb  Ha A ß y x  aBTO- 
m o ö h a h x  y A 3 - 4 5 0 A  (5fo 1 h J\T° 2 )  c  paaH biM H  A B a r a T e A a m h  h p a 3 -
'HblMH CyMMapHbIMH yCHAHHMH iH3)KHMHbIX npyiKHH OHenAeHHH, HO 
OA'HHaKOBblM HOAHblM BeCOM Go =  2 4 5 0  KZ H OÄHiH3KOBbIM paC- 
npeAeAeHHeM B eca  no o c h m  G i =  1190  k z  h  G 2 =  1260 kz.

M aK C H M aA bH blft MOMeHT AB H raTeAH  aBTOMOÖHAH K »  1 COCTaB-
A a e T  12,7 k z m , a  aBTOMOÖHAa JSfo 2  —  15,8  k z m .

KpyTH lH H H  MOMeHT H3MepHACH « a  3aA H eft H paBOH  BOAyOCH KaK 
n p n  TporaH H H  3 b to m o 6 h a h  c  M ecT a  « a  n e p B o ft  n e p e A a n e  pe3KHM 
BKAioHCHHeM cpenA eH H H  n p n  pa3AH H H bix o ö o p o T a x  AB H raTeAH  
(rte =  8 0 0 ; 1200 ; 1600 ; 2 0 0 0 ; 2 40 0  o 6 /m h .h ), TaK  «  n p n  <}K>pcHpo- 
BaHHOM p a a r o H e  n a  p o b h o m  a ecpaA bT apoB aH H O M  u i o c c e .  0 6 a  s k c -  
nepH M eH T a n p o s e A e H b i c OTKAioHCHHbiM n e p e  a h  hm m octom .

P e 3 y A b T a T b i HcnbiTaHHH  aBTOMOÖH Aeä y A 3 - 4 5 0 A  JMs 1 h  JMe 2  
c o  CTaiHAapTHoft TpaiH CM H ccnefl n p n  T p ora H H H  c  M ecT a  Ha n e p B o ö  
n e p e A a n e  pe3K H M  BK AioneH H eM  open A eH H H  b  3aBHCHM0CTH o t  nep- 
B O H anaA bH bix  o ö o p o T O B  AB H raTeAH  n p n B eA eH b i w a  p « c .  1 (K pH - 
BaH 1 COOTBeTCTByeT aBTOMOÖHAK) 5T» 1 , KpHB3H 2  —  aBTOMOÖH- 
AK3 KTs 2 ) .

K a n  b h a h o  H3 rp a ijiH K a , M aK CH M aAbH bie AH H aM H H ecKne n a r p y 3 -  
k h  n a  3aA H eft n o A y o c n  n e p B o r o  3 b to m o 6 h a h  « e  n p eB bim a iO T  
2 7 0  k z m  (K pH B a n  1 ) .

Ä A H  3T 0T 0 C A y n a n  KOSCfltjlHHHeHT ÄHiHaMHHHOCTH TpaHCMHCCHH 
ß ö a « , n oA y H a eM b ifi K aK  ox H on ieH H e  A H H aM H n ecK oro  MOMeHTa k  
p a cn e x H O M y , ß y A e r  p a ß e H

P ÖUH —
3  =  3 1

' 87,5
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n ie  a a h  n oa y ocn  Ha nepnoH nepeaane POH M p a c u  ~  ^  KSM' BeAHHHHM K O S ^ H U H eH T O B  ÄHHaMHHHOCTH
ä a h  SToro c a y n a n  npHBeaeHbi b raÖA. 4.

T a ß j i H u a  4M I
‘pacH M.e max *1 1P-k ^

Ä ah aBTOMoÖHAeft rana 4 X 4  K.n.a. Tpa>HCMHCCHH Ha pewHMax 
TporaHHH MOlKeT Ö b lT b  npH'HHT paBHbIM 0,75.

ÄAH aBTOMOÖHAH N» 2
ff,

UM

m

1200 1600 2000 neoß/MUH

HaÖAIOAaeTCH pe3KH0 POCT 
AHHaMHnecKHX Harpy30K b 
TpaHCMHCCHH; MaKCHMaAbHaH 
BeAHHHHa AHHaMHHeCKOrO MO- 
MeHTa ÄOCTnraAa b stom ca'y- 
nae 435 kzm (KpHBaH 2 ). üpii 
9tom b npouecce HcnbrraHHÜ 
AOMaAHCb 3y6bH  uiecTepeH  
nepBofl nepeaann npoMexy- 
TOHHoro BaAa KopoÖKH nepe- 
aan h pa3pymaAHCb (jipHKUH- 
OHHbie HaKjiaAKH cuenaeHHH. 

Äah Ä aH H oro 3btomo6hah
TOT * e  K09(j)<})HUHeHT ÄHHa- 
MHHHOCTH TpaHCMHCCHH 1 ßduHt 
noAyneHHbiH KaK oTHomeHHe 

* MaKCHMaAbHO H3MepeHHoro
p HC 1 ÄHHaMHHeCKOTO MOMeHTa k co -

OTBeTCTByiomeMy nepßOHa- 
HaAbHOMy pacneTHOMy MOMeHTy ABHraTeAH M ema x = 1 2 ,7  kzm, t. e. 
k TOMy MOMeHTy, Ha KOTopuft nepBOHanaAbHo h öbiaa cnpoeKTH- 
poBaHa TpaHCMHCCHH, öyaeT  paßeH

ßduH ~  8 7 ,5  “  5-

ÄAH aBTOMOÖHAH AaHHOTO KAaCCa COrAaCHO HMeiOUIHMCH AaH- 
HblM1 9TO HBAHeTCH iHeAOnyCTHMO BbICOKOH BeAHHHHOH.

K094>4>HHH6HT ÄHHaMHHHOCTH ßrJuH C yBeAHHeHHeM  MOIHHOCT- 
hhx noKa3aTejieft ABHraTeAH öe3 yßeAHneHHH npoHHocrnbix Ka- 
HeCTB TpaHCMHCCHH HeOÖXOÄHMO, n o  B03M0HCHOCTH, CHHJKaTb 3a 
cneT yMöHbuieHHH JKecTKOCTH TpaHCMHCCHH BBeAeHHeM yrapyrax

-M i =200KZM

AßTOMOÖHJIb

ö .OJ
c
«  4>
35 %

en 2  2  O,
"  ry 

^  BJ (O

0.
g  s

S 05
"  3o  n  
Q. Q.

s

i g s .
s  o  u  
•0> 33 ’S  
X  3“ o  ~ s M iP S  Q. 
°  m <y X ~ G

oHCQ O
§ 5 
x 3

I  i*a; c ^̂

^  O. CQ

B JJ
« 14 B ffi
ÜJ CQ V * cj n  «  >» 0« O.

£ * § 
« s S.5 H 41s o g- 
s  o

■fsS.
o  s  oS ® HX  S  O

yA3-400A n pH  
M ==12,7 K2M . . 105 87,5 1,2 78 50 1,56^max

yA3-450A npw 
M =15,8 K2 M . . 200 87,5 2,3 145 50 2,9

em z  x

M'J =105 KZM

9A eM 6H T 0B  H T eM n a  BKA1OH0HHH CU,enA6HHH C H Cn0Ab30BaH H eM  
T H A p onpH B O Ä a cirenA eH H H .

B npoTHBHOM c a y n a e  HeoöxoAHMO yßeaHHHBaTb nponHocTHbie Ka- 
necTBa anperaTOB TpaHCMHCCHH. FIo 9KcnepHMeHTaAbHbiM aaHHbiM 
CAeAyeT peKOMeHAOBaTb ä a h  aBTOMOÖHAeft « M o c k b h h »  n p e a e a b H o e  
3H3H©HHe K09(|)4lHU.HeHTa ÄHHaMHHHOCTH ßdaH =  l ,5 -f l ,7 , ÄAH
aBTOMOÖHAeft Y A 3 ßduH =  2*2 -f2 ,5.

BeAHHHiHa h xapaKTep H3Me«eHHH AH«aMHHecKoro wpyTHiuero 
MOMeHTa b TpaHCMHCCHH aBTo-MoÖHAeH Y A 3 -4 5 0 A  Ms 1 h Nb 2 npn 
(J>ap'CHpoBaHHOM pa3roHe npHBeAeHbi a a  pnc. 2.

Ü 3  npH B eA enH O H  o a jH A a o r p a M M b i bhaho, hto n p n  <J>opcHpoBa:H- 
hom p a 3 r o H e  « a  n e p ß o ft  n e p e a a n e  h n p n  nepeK A K w eH H H  a a  B T o p y io  
n e p e a a n y  b  tp3hcmhcchhx oöohx H C nbiT biB aeM bix aBTOMOÖHAeft 
B03lHHKaiOT ÄHHaMHHeCKHe H a rp y 3 K H , 3IiaH H TeA bH 0 npeBOCXOAH - 
m H e  p a cn eT H b iH  K ipyTH iunft momcht, n p H B ea eH H u ft k n o a y o c H ,  ko- 
Topbiß aa nepBoft nepeaane p a s e H  MpacH — 87,5 kzm, a H a bto-

1 r f l a y T Ö H T U  Ul., «ATU» Ns 8, 1957,

K a K  BHAHO H3 T 3Ö A . 4, yBeAHHCHHe K09(}>(})HiUHeHT0B ÄHHaMHH- 
h o cth  n p n  p a 3 r o H e  3btom o6hah  Ns 2 n o  cp a ß H eH H io  c  aBTOMO- 
öhacm  Ns 1 n p H M e p a o  oä h h 3 k ob o  h c o c T a B A n e T  aa h  nepßoft h 
BTopoft n e p e a a n  o k o a o  9 0 %  (9 2 — 8 6 % ) .

OpaBHeHHe h h t 6 h c h b h o c t h  pa3roHa a a  nepßoft nep eaa n e  noKa- 
3aA0, HTO aBTOMOÖHAb Ns 2 ÖOAee HHTeHCHBHO pa3TOHHeTCH n o  
CpaBHeHHIO C 3BT0M0ÖHAeM Ns 1.

Ä a h  HarAHAHOCTH K OH eu p a 3 r o H a  a a  n e p ß o ft  n e p e a a n e  aB TO M o- 
ö h a h  Ns 2 o ö o 3 H a n e a  ö y K B o ft  a ,  h  3 b t o m o ö h a h  Ns 1 öyK BO H  6  
(pH C . 2). P a arO H  aBTOMOÖHAeft npOH3BOAHACH AO OAHHaKOBOH 
CKOPOCTH ABHJKeHHH aBTOMOÖHAH. K oH T pO A eM  C A yK H A H  OÖOpOTbl 
AB H raTeAH , K O T op b ie  y  b b t o m o O h a h  Ns 2 b  KOHu,e p a 3 r o H a  ä o c t h t -  
a h  3350 b  M H a y T y , a  y  3 b t o m o ö h a h  Ks 1 —  3100 b  M H a y T y ,
T. e . npaKTHHeCKH ÖblAH ÖAH3KH.

B.peMH pa3roaa  a a  nepBoft nepeaane aBTOMOÖHAH Ns 1 cocT a- 
b h a o  5,56 ceK., a aBTOMOÖHAH Ns 1 —  7,36 ceK.

TaKHM oöpa30M , npn HcnoAb30BaaHH ÖOAee M om noro ABHraTeAH 
HaTeHCHBiHOCTb pa3roHa aBTOMOÖHAH YA3-450A a a  nepBoft nepe- 
a a n e  yaeAHnHAacb nonTH a a  25% (n o  BpeMeHH). ÄHHaMHnecKHe
H arpy3K H  B TpaHCMHCCHH aBTOMOÖHAH yBeAHHHAHCb n p H M e p a o
a a  90% .

P e 3 K o e  yB eA H neH H e AHHaM HnecKH X a a r p y 3 0 K  b  TpaHCMHCCHH 
m o ä c t  n p n ß e cT H  k noA OM K aM  a e T a A e f l  TpaHCMHCCHH, e c  a h  a a a t e  
aeH CTBH e HX MaKCHMBAbHblX BeAHHHH KpaTK OBpeM eHH O .

T a x o e  HBAeHHe on e H b  
n a cT O  H aöAKJAaeTCH  y  r p y -  
3 0 b h x  aBTOMOÖHAeft, p a -  
ÖOTaiOUrHX B THJKeAblX 
9K CnA yaT3UH 0H H bIX yCAO- 
BHHX (H a  C T poftK aX , B 3eM - 
a h h h x  K a p b e p a x  h  t .  n . ) ,  
r a e  BO AH TeAb BU H y>K aeH  
pe3K O  B K A ion aT b  c u e n Jie- 
H n e  ä a h  T o r o ,  nTOÖbi o ö e c -  
n en H T b  ABH>KeHHe aBTOMO- 
ÖHAH.

n p e a ca e B p e M e H H b ift  b w -  
x o a  H3 CTpoH A e T a a e ft  
TpaHCMHCCHH B03M0JKeH 
TaK>Ke H 3-3a  H acT ynaeH H H  
y C V a A o cT H o ro  p a 3 p y in e -  
HHH, OÖyCAOBAeHHOrO Bbl- 
COKOnaCTOTHblM UHKAHne- 

ck h m  H arpy>KeH HeM  TpaHCMHCCHH n p n  9K cn ayaT aH H H  aBTOMOÖHAeft 
B yCAOBHHX HHTeHCHBHOrO ropOACKOTO ABHJKeHHH, KOTAa BO- 
A H reA io  n p a x o A H T c a  on eH b  n acT O  o n e p ir p o B a T b  cu en a eH H eM .

BblBOÄbl

1. T loB b im eH H e M o m a o c T H b ix  n o K a 3 a T e A e ft  AB H raTeAH  ( N e m a z  h 
M c m a x )  B a e n e T  3 a  coö o ft  yB eA H neH H e MOMeHTa TpeHHH au en a eH H H , 
h t o  npHBOÄHT k 3.HaHHTeAbHOMy p ocT y  AHHaMHnecKHX Harpy30K 
B TpaHCMHCCHH aBTOMOÖHAH « a  p e jK H M a x  T poraH H H  H p a 3 r o H a .

TlpH 9 t o m  y B e a n n e H H e  AH H aM HnecKH X Harpy30K npocxoAHT b  
o T A e a b H b ix  c a y n a n x  ö o a e e  3H aH H T eabH 0, neM  yB eA H neH H e M OMeHTa 
TpeHHH cu enA eH H H .

2 . C o x p a H H T b  H e o ö x o a H M b ift  cpoK  c a y jK Ö u  AeTaaeft TpancMHc- 
c h h  n p n  yßeA H neH H H  M o m n o cT H b ix  n o K a 3 a T e a e ft  AB H raTeAH  B 0 3 - 
MOÄIHO AHÖO nyTCM  CH H *eHH H  AH H aM HnecKH X H a P p y 3 0 K  B TpaH'C-
m h c c h h  3a c n e T  yM eH biueHH H  e e  npH B eA enH O H  » e c T K o c r n  n p n  
BßeAeH H H  A o n o A H H T e A b H o ro  y n p y r o r o  9 A eM eiiT a , a h Ö o  n yT eM  n o -  
BbimeHHH npon H O C T H bix n o K a 3 a T e a e ft  B c e x  o c h o b h u x  A e T a A eft  
TpaHCMHCCHH.

10 t  cex.
 ___________ a _ _  _ _ _ 0 _ _____________ _ _
u T 5 r  ff T 7 * T 9 HÖ Ti1 f~f2 F/jT n~\ 15 f/5  Hf7 T/Jl a lz o T

Qöopombi Ko/ieca 
P hc. 2.
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K  B o n p o c y  o  p a c H e i e  H a  K p y n e H H e

H . H. flO H q
r io / lH T 6 X H M H 6 C K M H  H H C T H T yT  r .  B p a iU O B  (P y M b IH H H )

D  O n y B J IH K O B A H H b lX  paHee p aöoT ax fl]— 1[6] npHBOÄHTCH 
4>opMyjibi pacueTa paM n a  KpyueHHe. PaMa npeucTaBjiHeT 

c o 6oft nJiocKyio, cTaTHuecKH HeonpeÄeJiHMyio cncreM y (pnc. 1) co  
creneH bio HeonipeuejieHHocTH

0 )
r\ne n —  *ihcjio nonepemiH.

,

P hc. 1.
/ ^ 2 i b l  y n
J «  . hs t/,1 + 1 ln-i,n r

X[e(J>opMau,HH H3ra6a, npoHcxoÄHmne b pe3yjibTaTe KpyueHHH 
paMbi, npeHeöpe>KHMO Majiu. B stom npeunoJiojKeHHH bhboähtch 
BbupaaceHHe yrvia KpyueHHH paMbi no UJiHHe L

GJk
h Bbipa^eHHH KpyTHiUHX MOMeHTOB h nepepe3biBaiomHX CHJI Ha 
ynacTKax tfajiKH

M u  =  ^  M k; M t> ,+1 =  —  l ’! +~ M K;
J K JK

J  i , i + i  —  J  i , i - i  , ,

T‘  =  i r , —  M- (3)

Momcht HHepuHH J K npn KpyueHHH paMU no.nyueH H3 otho- 
LUeHHH

2
Jk — ^ U  12 1̂2 +  J23̂ 23 +  J31 A|- . . . +  ß  ( / n  +  •/2i)]i (41

rae J i2 j 23 - • • . -̂ 11 Ji 1 • • ■ —  MOMeHTbl HHCpUHH npn
CTeCHBHHQM KpyUCHHH yuaCTKOB ßajIOK.

P a c i e T  MOMe HTa  HHe p u HH n p n  c x e c H e H H O M  
K p y u e H H H  y n a c T K O B  6 a ji o k. ÖnbiTbi, npoH3iBeueH- 
Hbie Ha MaxeTax aBTOMoßHJieft, h TeH30MeTpHuecKHe HcnbiTaHHH, 
npoßeÄeHHbie Ha paMax rpy30Boro aBTOMoÖHJiH SR-101, noKa3a- 
JIH, HTO MOMeHTbl HHepUHH npH CTeCHeHHOM KpyueHHH yqaCTKOB 
ynpym x tohkoctchhux öajioK He MoryT BbiUHCjiHTbCH c noMombio 
«popMyji CeH-BeHaHa äjih uhctoto KpyueHHH. Tax KaK uenjiaHaunH 
kohiiob ynacTKOB öajioK erecHHeTCH coeuHHeiiHHMH MejKuy none- 
peHHHaMH H JIOHJKepOHaMH, yCJIOBHbie MOMeHTbl HHepUHH npn Kpy­
ueHHH OK33bIBaiOTCH ßÖJIblUHMH, UeM npH UHCTOM KpyueHHH. OU" 
HaKO KOHUbl yqaCTKOB 6aJ10K OÖblKHOBeHHO TOJIbKO UaCTHUHO npe- 
naTCTByiOT uenjiaHauHH; cBH3b MejKuy nonepeuHHaMH h jioHjKe- 
pOHaMH HejIb3H paCCMaTpHB3Tb KaK JKeCTKHe 3aiU6MJieHHH. .UeÜCT- 
BHTejibHoe HanpajKeHHoe cocTOHHue mojkho nojiyuHTb TojibKo bh- 
HHCJieHHeM c yueTOM ynpyrocTH coeuHHeHHH, hto 33bhcht, npeiK- 
ue Bcero, o t  cnocoßa BbinojiHeHHH coeuHHeHHH (3aKJienKa, CBap- 
xa MejKuy nojiKaMH hjih BepTHKajibHbiMH cTeHKaMH npoijiHJieH 
H T. M.).

ÄHtjuljepeHUHajibHoe ypaBHeHHe uect’opMan15*1 KpyueHHH ynpy- 
rofl TOHKocTeHHOH öajiKH nocTOHHHoro ceneHHH, nouBepruyxofi 
ÄeftcTBHio KpyTHiuHX MOMeHTOB Ha KOHuax, npeujiojKeHHoe 
B. 3. BjiacoBbiM [1], paiBHo

d 4 cp d 2  cp
7 ~  —  £ 2  — 7  =  0 ,
d d z 2 (5)

i\n.e cp — yroji KpyueHHH ßajiKH;
z  — aöcuHcca, onpeueJinromaa nojioJKeHHe HeKOToporo cene- 

hhh;
k — xapaKTepncTHKa H3TH6o-KpyHenH3;

V -
G J k

EJ,, (6 )

/  —  CeKTOpHajIbHblft MOMCHT HHepuHH CeHCHHH.

Ü H T e r p u p y a  a H c jx jje p e n u H a jib H o e  yp aB H eH H e, n o jiy u H M

cp =  cl +  C22" +  C3 sh kz  +  c4 ch kz. (7)
nOCTOH'HHbie HHTerpHpOBaHHH OnpeUejIHIOTCH B 3aBHCHM0CTH OT 

cnocoöa  KpenjieHHH Ka>Kuoro KOHua öajiKH.
OopM yjiu KpyueHHH ynpyroft tohkoct6hhoö öa.TKH nocTOHHHoro 

ceueHHH c jKecTKo 3aKpenjieHHbi'MH kohuhmh, KOTopaa nouBepra- 
CTCH ÄeftCTBHIO KpyTHIUHX MOMeHTOB M,  npHJIOJKeHHblX no KOH- 
uaM, paBHbi (pnc. 2):

M t sh kzv __
kl

k  ch —  
2

ch kz

f  G / ,| b klch -

B = M  -
sh kz  

. kl ’
k  ch —  

2

(8 )

rue M  — KpyTHiuHÖ mombht, npHjio>KeHHbiH b öajiKe; 
B —  ÖH MOMCHT.

OßmHfl yro ji KpyueHHH

¥12 =
M l

: g j k

,  2  - , k ll  —  :.th----
k r  2

(9)

Ba^xa Äe4>opMHpyeTCH Tax, xax e c j i n  6 b i y  H ee 6 b u i C T ecH eH - 
HblH MOMOHT HHepUHH npH KpyqeHHH, paBflblfi

J  =  JK / 1 =  A  th 4t-
kl = PJK- (1 0 )

hmir

Itnrn  1 1 1 1111 m*nTT:

B
- r r r T T p ,

P hc. 2.

Ko3(j>4>HUHeHT 3a»penji6HHH 6ajiKH paaeH

P = (  1

P hc. 3.

k  2 (11 )

E a jw y  c  sjiacTHUHo 3aKpenjieHHbiMH KpanMH m ojkho paccMaTpn* 
BaTb KaK yuaCTOK HCKOTOpoft ßajIKH SoJIbUleft UJIHHH, TaKOTO JKe 
nOCTOH.HHOrO CeueilHH, C aÖ-COJIIOTHO JKeCTKHMH KOHUaMH (pHC. 3 ) . 
PaCCTOHHHH yÄJIHHOHHH ßajIKH d\ H ü2 33BHCHT OT CTeneHH CTe- 
CHeHHH ÄenjianauHH koh u ob . JXnmia 3aMeHHiomeH öaJiKH cocTaB- 
jineT

U\E cjih o6o3HauHTb uepe3 5 i  =  —

ÄenjiaHauHH KOHua 1, S 2 = « 2

l

(12)

K03(J)(j>HUHeHT CTeCHeHHH 

KOSfJxjjHUHeHT CTeCH6HHH
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ÄenjiaiiapHH KOHua 2, S  =■ ~  o6in,nft KosiJnJwÄHeHT CTecnenHH 

Äenjia«auHH, nojiyHHM

5  =  1 +  Sx +  S2. (13)
Ecjih kos^ huhchtu h3bgcthh (onpeÄejieHbi onbiTHbiM ny- 

TeM), MOJKHO BbIHHCJIHTb ÄJIHHy 3aMeHHIOIII,eH ÖajIKH, TaK 5Ke KaK 
h Hanajio och aßopHcc z,

V =  Sl; / ,  = i ;  h  =  —
-2S 2

l . (14)

OTHOIIieHHH (8 ) OCTaiOTCH ÄefiCTBHTejIbHbIMH ÄJIH 3aMeHBKDIHeH 
ßajIKH C AJIHHOH l' =  Sl:

?  =
(15)

n p n  o ö m e M  y rjie  K pyneH H H  

M l
¥12 =  l'PlI +  l<P2l =

g j k
1 -

k  ch  -

2  sh ^ c h (5 2— ^ i ) —

sk'
k 'ch  —

2

h K03<jxj)Hii.HeHT 3aKpenjieHHsi ynacTKa öhjikh

P  =

k' k ' —1
2 sh —  c h (S 2— S x)

s k '  
kX c h  Y

? 2 ,  i ~  f l ,  1+ 1  H B 2,1 ~  B l ,  «+ !•

~g j k {
M z  +  Bx

sh k ( l  —  z )  
s h k l ß 2

sh k z  
sh kl

M om6ht «HepuHH npn CTecHeHHOM KpyqeHHH paBeH

1 +
B\i —  -Sa 

M k

- l
(20)

EajIKy O HenpepblBHbIM H 3 M CH 6H H e M CeHCHHH ÄJIH paCHOTa MO/K- 
HO 33MGHHTb ÖajIKOH C nOCTOHHHUM (cpeÄHHM) CeHeHHeM (6].

TaKHM oöpa30M , othoih6hhh  (1 0 ) ,  (1 6 ) ,  (2 0 ) ÄonycnaiOT pa3- 
BHTH0 M0M6HT0B HHGpUHH npH CTeCHeHHOM KpyHeHHH OTKpblTblX 
TOHKOCTeHHbix npocfnuiefi ä jih  b c c x  cjiynaeB , BCTpenaiomHxcH b 
pacqeT ax »pyqeHHH paMbi.

O n p e f l e j i e a H e  y n p y r o c T H  c o e Ä H H e n H Ü .  CTeneHb
CTeCHeHHH ÄenJiaHaUHH KOHUOB ÖaJIKH, COOTBeTCTBeHHO KOSlJXpHHH- 
eHTbi Si h S 2, onpexieJinioTCH onbiTHUM nyTeM, HanpnMep TeH30MeT- 
pnpoBaHHeM. TIpH onpeÄeJieHHH s t h x  KoscJxpnuHeHTOB h coöx oäh m o 
ynHTbiBaTb, h to  CTeneHb ÄenjiaHanHH op n o ro  KOHua ßajiKH 33bh ch t 
h o t  CTeneHH jk cc tk o c th  Ä pyroro . FIosTOMy caM u e jiyHinne pe3yjib- 
TaTbi noJiynaioTCH b tom  c jiyqa e , Koraa onpeÄejieHne coBepmaeTCH 
Ha caMoft paMe, HanpaHceHHoe cocTOHHHe KOTopofl Tpe6yeTCH on- 
peaeJiKTb, a He Ha OTÄejibHoft naern paMbi. I ly cT b  n a cn . paMHoft 
ÖajIKH C nOCTOHHHbIM IHBejIJiepHblM CeHCHHeM ÖyaeT HaXOÄHTbCH

(16)

O nH om eH H H  (1 5 ) h (1 6 ) H M eioT oßm nft x a p a K T e p . H a n p n M e p , 
ÄJifl S i = S 2= 0  n o jiy n ä e T C H  qacT H bift  c j i y n a f i  6aJiKH c ncecTKHM  3 a -  
m eM B eH H eM  hjih äjih S i= 0  h S 2= l  n o jiy n a eT C H  nacT H bift c j iy n a f t  
TOJIbKO C OÄHHM JKeCTKHM 3am eM JI©H HeM .

E cjih ßajnca coctoht H3 HecKOJibKHX yqacTKOB pa3JiHHHbix cene- 
hhh , KajKÄbift ynacTOK CyÄGT HMeTb A pyrne ceKTopHajibHbie x a ­
paKTepHCTHKH. TIäh oÄHoro ynacTKa mojkho HanncaTb oxHonie- 
HHH (7 ). C IiejIblO OnpeÄCÄeHHH nOCTOHHHblX HHTerpnpoBaHHH HC- 
nOÄb3yioTCH ycBOBHH HenpepbiBHOCTH. TaKHM oöpa30M , äjih  K a * - 
äoto  pa3ÄCJiHTCÄbHoro cenenHH oöJiacTCH mo* ho Bbipa3HTb Henpe- 
pblBHOCTb Äe(})OpMaU,HH H ÖHMOMeHTOB

(17)

BbiHHCJieHHH y n p o m a iO T C H , ecjin Ä o n y cK a e T C H , h to  ÖHMOMen- 
t u  H a KOHuax yqacTKOB HeH3BecTHbi. T Ijih  öaaKH, Ä ei}>opM H poB aH -

M

noÄ ÄeHCTBHeM «anpyaKH M e*Ä y  ceneHHHMH I  n I I  (p n c. 5 ). TIjih 
onpeÄCJieHHH HanpnjKeHHoro coctohhhh äo ct3tohho npoH3BecTH 
TeH30M6TpHHeCKHe H3Mep0HHH B TpeX T0HK3X (TOHKH 1, 2  H 3) 
KaK b ceneHHH I, TaK h b  ceneHHH II, ecjin paMa HMeer ropH30H- 
Ta.lbHyiO njIOCKOCTb CHMMeTpHH. /leÖCTBHTejIbHO, H3 nOK33aHHH 
ÄaTHHKOB B T0HK3X 1 H 2  OnpeÄeJIHIOTCH HanpHyKeHHH

aj =  E t i  H a2 =  £ e 2 . (21)

' KaJRÄoe HanpnjKeHHe cocTaBÄHeT cyMMy HOpMaJibHoro H3rH6a- 
rom ero h ceKTopnaahHoro HanpH*eHHH:

b  —  aK

=  a2+

; ( S1 —  02) ;

■ ( 3l —  02); 

- ( ® 1  — s 2) .

(22 )

;

CjieÄOBaTejibHo, h H3rH6aiomHH momcht h ÖHMOMem b ceneHHH 
paB H bi

Mu =  W x 't

=  %  ^ 2 .
(23)

HOH MOMeHTOM M , HMefl Ha KOHuax ÖHMOMeHTbl B 1 H ß 2 (pnc. 4 ), 
yroÄ ÄC(j>oipManHH nojiynaeTCH H3 OTHomeiHHH (7)

IXäh noÄyHCHHH 6o.Tee to h h h x  pe3yjibTaTOB peKOMeHÄyeTCH 
npOH3BOÄHTb H3MepeHHH BO M'HOTHX T0HK3X CeHÖHHH (HanpHMep, 
b TOHKax 4 h 5 ).  f lo c jie  onpeÄeaeHHH ÖHMOMeHTa Ha KOHpax ce - 
HeHHH l a l l  öajiKH nojiynaeTCH nOÄOXeHHe ceneHHH, b k otopom  
ÖHM0M6HT paßeH Hyjiio. HcnoBb3yH OTHomeHHe (15 ), nojiyHHM

(18)
B sh k z

B, sh k z
E cjih ö a jm a  coctoht H3 mhothx yqacTKOB c  pa3ÄHHHbiMH cene- 

hhhmh , äjih y r jia  KpyneHHH nojiynaeTCH BbipaweHHe

II

B , s h W
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M ohcho onpeaeaHTb h BeannHHy nepepe3biBaiom ero ycHann Ha 
n a c T H  6 a n K H

T  =
d M u M

d z l
( 2 5 )

a  c a e a o B a T e a b H O ,  h ' K a c a T e a b H o e  H a n p H a c e H n e  n p n  H 3 r n 6 e .
A H a a o r H i H o  H a x o a n T C H  h  c p e a H H ft  H 3 r n 6 « o -K p y T H m ,H H  m o m 6 h t  

( a  T a K > K e  c e K T o p n a a b H b i e  K a c a r e a b H b i e  n a n p H > K e H H H )

d B

d z

B n  -  f l ,  

l
( 2 6 )

flaTnrnc, pa3Mem.eHHbiö b npeanoaaraeM yio HeftTpaabHyio ocb  
c  HaKaoHOM b 4 5 °  oTHocHTeabHo och  öaaKH, no3BoaneT on p eae- 
anTb KacaTeabHoe HanpnaceHHe

T =  E  (1 —  |x) e45o .  ̂ (2 7 )

r a e  p  —  K 09(jxJ)H U H eH T  F l y a c c o H a .
HaftaeHHoe KacaTeabHoe HanpnjKeHHe npeacTaBaneT c o ö o f t  cyM- 

My Tpex cocTaBaniomHX HanpnaceHnft: H3rnöa, ceKTopnaabH oro u 
KpyneHHH.

T a K  K aK  n e p ß b ie  a e a  H anpH jK eH H H  H 3B ecTH bi, m o jk h o  B b in n ca n T b  
b  cooT B eT C T B y ion j,eM  ceneH H H  h  Hanpn>KeHHH KpyneH HH  h , c a e a o -

B aT eabH O , h h c t h h  K pyTH m H H  m o m c h t  n o  c o o T H o m e H H io  C e H -B e H a -  
H a . 06lH .H H  KpyTHUtHH MOMeHT

M  =  M k  +  M w . ( 2 8 )

C ooT H om eH H H  ( 1 4 )  h  ( 1 5 )  n o a B o a n io T  b  aaH HOM  c a y n a e  b h h h -  
c a n T b  K03(j)4)HHHeHTbi S ,  S\ h  S 2 CTecHeHHH a e n a a H a r u m  KOHHOB 
6 a a « H  h  o n p e a e a H T b  m o m c h t  h h c p u h h  n p n  K pyneH H H  y n a c T K a  6 a a -  
k h . F Io a o ö H b ie  o n p e a e a e H H H , c a e a a H H u e  « a  pa3H H nH bix r a n a x  
p a M , a a io T  B 0 3 M oa cH ocT b  c o ö p a T b  sK cn ep H M eH T aab H bift  M a T e p n a a  
o T H o cH T e a b n o  y n p y r o c T H  coeaH H eH H H , H e o ß x o a H M b ift  a a a  B b ip a - 
ö o t k h  n p a B H a b H o ro  p a c n e T a  KpyneH H H  s t h x  p a M .
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Ä B T O M a T H H e c K a u  n o A a n a  K O J ie ij n p H  ö e c i je H T p o B O M  u iA H 4 )O B a H H H

f l .  f l .  P y B H H O B
S K c n e p M M e M T a a b H b i f i  H a y n H o -M C c j ie f lO B a T e /ib c w H fi  H H C T H T yT  M e T a a n o p e w y u j iM x

C T aH K O B  (3HHMC)

U  A P X O K H O E  m an(|)O BaH H e a e T a a e f t  r a n a  K o a e u  o ö b in H o  o c y -  
* *  nrecTB aH eT C H  « a  ö e o u e H T p o B b ix  K p y ra o m a H C ^ o B a a b H b ix  CTaH- 
K a x . H a  3THX C T aH K ax n p n  m a n ^ o B a H H H  Ha n p o x o a  m o k h o  BecTH  
p a ß o T y  H en p ep b iB H biM  h o t o k o m , >6e3 M e x a H H a e cK o r o  K penaeH H H  
o 6 p a 6 a T H o a e M b ix  aaroT O B O K , h t o  o ß a e r n a e T  aBTO M aTH 3an,H io n o -  
a a n n  s t h x  CTanKOB.

O aH O H  H3 OCOÖeHHOCTefl 6eCU.eHTpOBOTO UIHHtJjOBaHHH H B an eT cn  
OTCyTCTiBHe HieCTKOH KHH6MaTHneCK0H CBH3H M e * a y  3arOTOBKaM H 
h K p y ra M H , a  T a K * e  (}>pHKiiHOHHhift n p n a o a  B pam eH H H  h  n o a a n n  
3aroT O B O K . n o s T O M y  Ha p a ß o T y  CTaH Ka ö o a b m o e  BaHH H ne 0 K a 3 b i- 
B a eT  H e T o a b K o  npaB H abH biH  B b iö o p  o c h o b h h x  n a p a M e T p o B  H a- 
C T poilK H  c a M o r o  CTaH Ka, h o  h  n o a a n a  3aroT O B O K  b  p a ö o n e e  n p o -  
CTpaH CTBo CTaHKa h c o 3 a a H H e  n a o r a o r o  n o T o x a  h x  b  3 0 H e  n ia H - 
4>OiBaHHH. n p H  CaHUIKOM M aaO H  naOTHOCTH nOTOKa H OTCyTCTBHH 
o c e B o r o  a a ß a eH H H  ( n o a n o p a )  3aroT O B O K  H e oß ecn en H B a eT C H  p a B -  
HOM epH OCTb B p am eH H H , b  p e 3 y a b T a T e  n e r o  Ha uiaH(})OBaHHOH n o -  
B ep x H ocT H  o ß p a 3 y io T C H  n o a o c b i .  C a n u iK O M  ö o n b i n o ö  n o a n o p  y x y a -  
rn a eT  r e o M e T p n n e c K y io  <{)opM y o ß p a ö a T b iB a e M b ix  a e T a a e ft .

Ä H a a H 3  H M erom n xcH  n o a a io m H X  n p H c n o c o ß a e H H Ö  n o K a 3 b re a e T , 
h t o  T p eßoB aH H H M  6 e c n ,e H T p o B o r o  uiaH 4)OBaHH H  a e T a a e ft  r a n a  k o - 
a e u ,  a n cK O B  h  C T epacH eft a y m u e  B c e r o  O TB enaroT  aB yxB aa-K O B bie  
3 a r p y 3 o n H b ie  n p H cn o co 'ö a e H H H . B  h h x  3 a roT o® K H  He T o a b K o  n e p e -  
M em aioT C H  b  o ceB O M  H an paB aeH H H , h o  h m c io t  h  B p a u ia T e a b H o e  
aBH5K6HHe, HTO yM eH bU iaeT  OTHOCHTeabHyiO CKOpOCTb CKOabHieHHH 
M e>K ay 3 a roT O B K oft  h  K p yraM H  b  m o m c h t  B x o a a  b ' 3 0 H y  m aH iJio- 
BaHHH. B  p e 3 y a b T a x e  a x o r o  H C K a ion a iorcH  npn>K orH  a e T a a e f t  h 
y x y a u ie H H e  h x  r e o M e T p n n e cK o ft  (JiopM bi (a n icK H , n o a o c b i  h t . a - ) .
K p o M e  T oro , npH  n cn o a b 3 0 B a H H H  B aaK O B bix  n o a a r o m n x  n p n c n o -  
COÖaeHHH MOJKHO C 0 3 a a T b  H eoßX O aH M b lft n o a n o p  3arOTOBOK, HTO 
o ß e c n e n H B a e T  hm  6 o a e e  y c T o f t n n B o e  n o a o a ce H H e  b  p a ö o n e f t  30H e.

H M eeTCH  T p n  B n a a  B aaK O B bix  n p H c n o c o 6 a e H H ft :  c  aoy-M H h h - 
aH H apnnecK H M H  B a aK a M H , c  con eT a H H eM  U H a H H a p H n ecK oro  B a a K a  
C KOHHneCKHM H C aB yM H  KOHHneCKHMH B aaK aM H . T a K O e  p a 3 H 0 0 Ö - 
p a 3 n e  oaH O T H n H bix  n p H c n o c o ß a e H H ft  h  oT cyT C T B H e M a T e p n a a o B  n o  
h x  H C caeaoß a H H K ) c o 3 a a i o T  i f io a b u in e  x p y a H o c T H  n e p e a  K O H crp yK - 
T opaM H  n p n  n poeK T H poB aH H H , n e p e a  T e x H o a o ra M H  n p n  B b iö o p e  
T o r o  n a n  h h o f o  B n a a  n p H cn o co 6 a e H H H  a a n  a a H H o r o  K O H K pexH oro 
c a y n a a ,  a  n e p e a  H aaaan H K aM H  n p n  H a a a a K e . f l a a  p e r y a n p o B K a  h

H aaaaxH  Baa-KOB oöb inH o TpeöyeTCH H enpoH 3BoaH TeabH aa notepa 
BpeMOHH, OCOÖeHHO npH HHCTOBOM UiaH^OBaHHH.

B  S H H M C e  ß b ia n  n p o B e a e H b i T e o p e T H n e cK n e  h S K cnepH M eH - 
T a a b H b ie  H cca e a o ß a H H H  B c e x  B H aoB  B a aK O B b ix  n p H c n o c o 6 a e H H H , 
p e s y a b T a r b i  k o t o p h x  n o x a 3 a H b i b  a a H H oft C T aTbe.

T e o M e T p a i e c K a a  4 > o p M a  B e j y n e r o  B a a K a .  
B  H acTO H m .ee BpeM H  ,Ha npaK TH K e npHMeHHioTCH a n e  (J>opMU Beay_- 
m ,e r o  B a a K a : U H aH H apH n ecK aa  h  K O H H necK aa. f l a a  K an ecT B eH H oft 
oueH K H  K a a ca o ft  H3 h h x  p a ccM O T p n M  p a ß o T y  B a a K O B o ro  n p n c n o -  
coß a eH H H .

FIpHHHHn p a ß o T b i  B c e x  B H aoB  BaaKOiBbix n p H c n o c o ß a e H H ft  oaH H  
h t o t  * e ;  o h  3aK aronaeT C H  b  t o m , h t o  a a a  T p a H cn öp T H poB aH H H  
aaroT O B O K  b  H anpaB aeH H H  n o a a n n  ( p n c .  1 ) B cn o M o ra T e a b H b ift  B a -

a o K  1 y cT aH aß a H B aeT C H  TaK , n T o ß w  e r o  o c b  ö b ia a  n a p a a a e a b H a  
3 a a a H H 0 M y  n a n p a B a e H n r o ,  a  B e a y m H ft  a a a o K  2  —  n o a  H eK O T opuM  
y r a o M  a  k  « e M y .  0 6 a  B a a x a  B pam aiO TC H  b  o a H y  C T op oH y . 3 a r o -  
TOBKa 3  (JjpHKiTHOHHbiM nyTCM  n o a y n a e T  B p a m e H n e  h  n e p e M e m e -  
HHe B a o a b  C B oeft o c h  o t  c o c T a B a n io m H X  O KpyaKHoft c k o p o c t h  B e- 
a y m e r o  B a a n a .  n p n  b t o m  3 aroT O B K a c o n p n K a ca e T C H  c  B c n o M o r a -
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T ejibH biM  BajiKOM  n o  B ce ft  AAH He o ß m e f t  npHMOAHHeÜHOH o f ip a -  
3yK>meft, a  c B eA ym H M  BajiKOM  —  b  o ä h o ö  T o n n e . B cA eA C T B H e t o -  
n e H H o ro  KOHTaKTa c B eA y m H M  aajiK O M  3aroT O B K a  H M eeT H e y cT o ft-  
HHBOe IKWIOHCeHHe H KOAeßAeTCH OTHOCHTeAbHO 9T0H  TOHKH. A m - 
n A H T y a a  K OAeßaHHH  yßeAHH H BaeTCH  c yoeA H neH H eM  ä a h h h  3 a -  
t o t o b k h ,  h t o  onpaH H H H B aeT aH an a3 Q H  a a h ,h  3aroT O B O K , a a h  3 a -  
rp y3K H  k o t o p h x  m o * h o  npH M eH H Tb c y m e c T B y io m H e  B a jin o B b ie  
n p n c n o c o ß jie H H H .

KoJießaHHH 33T0T0B0K Ha BajI’KaX MOJKHO HCKAKJHHTb HAH CBeCTH 
AO MHHHMyMa, eCJIH OÖeCneHHTb KOHTaKT He B OAHOH TOHKe, a no 
HeKOTOpOH npOCTpaHCTBeHHOH KpHBOH. 3TOTO nOBepXHOCTb
BaAKa ÄOHJKHa npeACTaBAHTb coßoft onißaiomyio ceMeftcTBa m - 
aHHÄpnnecKHx noBepxHocTeft c  oähhm napaMeTpoM. IlapaMeTpoM 
b ÄaHHOM CAynae »BAHeTCH TeKymHH yroji noßopoTa iiHAHHApa 
(3aroTOBKn) BOKipyr och BpameHHH BaAKa.

KpHBOJiHHeflHaa oßpasyiomaa BaAKa onpeAeAHeTCH CAeAyiomH- 
mh ypaBHeHHH mh b napaMCTpHnecKoft <}>opMe:

x' =  X cos a —  y  sin g —  (Rg +  R 0) sin a cos 7; 

? = ± V i  X sin g - f  y  COS a +  (Rd - f  R 0) cos a COS 7]2 +

"V  +  [z  +  (Rd +  Rg) s*n f ]2

(1 )

rae a —  yroji HaKAOHa o c h  BaAKa k  o c h  3aroTOBKHj 
Rg — paÄHyc ÄCTajiH;
R o  —  h c x o ä h h h  paÄHyc BaAKa;
y  — yroji M eiK A y  nAOCKocTbio, o n p e A e A H r o m e ft  h c x o ä h h h  

yroji KOHTaKTa, h nAocnocTbio pa3BopoTa BaAKa; 
x, y, z —  napaMeTpbi.

3HaHeHHHMH x  3aÄaeMCH, cooTBeTCTByiouxHe 3-HaneHHH y  h z 
onpeÄCAHioTCH H3 cneÄyiomHX cooTHouieHHfl:

y =  —

z  =

Rd [x  tg a +  (Rd - f  Rp) cos 7]

V [ x  tg g +  (Rg +  Ro) cos f l2 +  (Rd +  Ro)2 sIn2 Tf 
_______________ Rd (Rd +  Ra) sin 7________________

]/~x tg g +  [(Rg +  Ro) cos 7p  +  (Rg +  Ro)2 sin2 7

X > z y - v 2 y

-100 -28,58 -27,99 +39,3 -700 -19,25 -35,07 + 23,3
—200 -27,44 -29,12 ±36,23 -800 -17,03 -36,21 ±21,31
-300 -26,14 -30,26 +33,34 -900 -14,58 -37,25 ±19,61
-400 -24,70 -31,47 +30,53 -1000 -11,95 -38,18 ± 18,15
—500 -23,08 -32,68 ±27,93 -1100 -  9,13 -38,95 ±17,0
-600 -21,27 —33,89 ±25,5 -1200 -  6,15 -39,52 ±16,15

npaBHUinecH Ha OÄHonoAocrabiH nmepßoAOHA BpameHHH, MoryT 
oßecnenHTb HenpepbiBHbiii KOHTaKT c  3aroT0BKoft TojibKo b  CAynae, 
KOTÄ3 ÄH3M6Tp 3aTOTOBKH ipaBCH HyAKJ. TaK KaK AHaMßTp 3aTO- 
TOBKH BCeTÄa ßAHJKe K HyAlO, H6M K ßeCKOHeHHO ßOAblHOH BeAHHH- 
He, ueAecooßpaaHO npHMBHHTb ninepßoAOHÄHbie BaAKH. rnnepßo- 
AOHÄHblft B3A0K C TOHKH 3peHHH eTO reOMeTpHHeCKOH (})OpMbI 33- 
HHMaeT HeKOTopoe npoMejKyTOHHoe noAOJKeHne MOKÄy Teopera- 
HeCKHM H paCnpOCTpaHeHHbIMH UHAHHAPHHeCKHM H KOHHHeCKHM 
BaAKaMH. ilocAeÄHHe peKOMeHAyeTCH npHMeHHTb AHiub b  Tex 
CAynanx, k o t ä 3  He TpeßyeTCH ocoßo b h c o k o h  t o h h o c t h  wnmjjo- 
B3HHH.

C K o p o c T b  n o A a n h 3 a r o T O B O K .  npn onpeAeAeHHH 
CKOpOCTH nOAaHH 3arOTOBOK, ABHHCymHXCH HenpepblBHbIM nOTO- 
k o m , CAeAyeT ipa3AHnaTb ABa CAynan.

1. riOTOK CBOÖOÄHHH, T. e. 33TOTOBKH, HaXOAHIUHeCH B paßOHeH 
30He CTaHKa, He HcnHTHBaiOT oceB oro  AaBAeHHH co  CTopoHU 3a- 
t o t o b o k , pacnoAomeHHbix Ha BaAKax. n p n  s t o m  3aroTOBKH noA- 
b o ä h t c h  BaAKaMH Ha HanpaBAHiom.HH h o j k , a A anee yBAexaioTCH 
BeAymHM KpyroM ; CKopocTb noAanH Ha BaAKax paBHa c k o p o c t h  
noAanH BeAymHM KpyroM h  onpeAeAneTCH pe>KHM.aMH mAH(j)OBa- 
h h h . CKopocTb noAanH 3aroTOBOK CBH3aHa c  napaMerpaMH KOHH- 
necKHX BaAKOB cAeAyromeH 3aBHCHM0CTbK>:

TZtl 1 /-----------------------------
v =  Tj ——  v  tg2 a —  tg2 ß (D q —  l tg ß),

DÜ (4)

; (2 )

(3)

TIpoH3BeAeH h h c a o b o h  pacneT h noAyneHa 4>opMa oeA ym ero 
BaAKa a a h  oß m ero  CAynan pa3BopoTa ero  b  HeKOTopoil k o c o h  nAO- 
CKOCTH.

PacneT npHBeAeH a a h  CAeAyromnx h c x o ä h h x  AaHHbix:

R d  =  40 m m ; / ? 0= 4 2 ,5  m m ; r o ~  16 m m ; 1= 1 2 2 8  m m ; g = 2 °3 0

(pa3Mepbi Ro, ro h l  o t h o c h t c h  k  npHcnocoßAeHHio KOHCTpyKUHH 
3H H M C).

3 a A a B a H C b  p h ä o m  3H aneH H fi x, o n p e A e A n e M  co o T B e T C T B y io m H e  
3H aneHHH y  h z no (ß op M y A a M  (2 ) h  (3 ) ,  n o c A e  n e r o  n o  ypaBHe- 
h h io  ( 1 )  H axoA H M  3HaneHHH y '.

3iHaneHHH x ' m o jk h o  He onpeAeAHTb, TaK KaK h x  OTAmme o t  
cooTBeTCTByiomHX BeAHHHH x  HefioAbiuoe h  npaKTHHecKoro 3'Ha- 
neHHH He HMeeT. Pe3yAbTaTbi pacneTOB npHBeAeHbi b  TaßAHite.

TAe T) — K03(})(JmUHeHT np0CKaAb3bIBaHHH J
n — HHCAO oßopOTOB BaAKOB B MHHyTy; 
a — yroA HaKAO.Ha och BeAymero BaAKa k och 3aroTOBKH; 
ß — yroA KOHyca BaAKa;

D o  —  H aH fioA bu iH Ü  A H aM eiip  B e A y m e r o  B aA K a b  m m ;
l  —  AAHH3 BaAKOB B MM.

H 3  cpopM yA b i (4) bhaho, hto y r o A  HaKAOHa och B e A y m e r o  B a A ­
K a k och 3aroT O B K H  B c e r A a  AOAJKeH ß b iT b  ß o A b m e  y r A a  K O H yca 
B aA K a ( a > ß ) .  PeK O M eH AyeTCH  y r o A  HaKAOHa a ß p a T b  b n p e A e A a x  
1,5—2,5°. 3H a n eH H e Koa(jj(|)Hn.HeHTa  n pocK aA b 3b iB aH H H  K O A eß A ercH  
b n p e A e A a x  0,7— 0,8. C n o M o m b io  4>opM yA bi ( 4 )  äah A aH H oft koh- 
KpeTHOH CKOpOCTH nOASHH 33rOTOBOK, OnpeAGAH eM OH pejK H M 3M H  
mAH4)OBaHHH, MOHCHO yCTaHO'BHTb H eoßxO A H M O e HHCAO o ß o p O -  
TOB tl.

OopMyAy aah onpeAeAeHHH ckopocth noAaHH 3aroTOBOK na 
UHAHHApHHeCKHX B3AK3X nOAyHHM, npHHHB B BbipaHCeHHH ( 4 )
ß = 0 :

=  Tf] -
itD • n tg a

60
(5)

rAe D — AnaMeTp HHAHHApnHecKoro BaAKa;
2. FIo t o k  H ecB oß oÄ H b ift , t . e .  3aroT O B K H , H a x o A H m n e cH  b  p a ß o -  

Hefl 3 0 H e  CTaH Ka, H cn b iT b m a ioT  o c e ß o e  A aB A eH H e ( n o a n o p )  c o  
c T o p o H b i  3 a r0 T 0 B 0 K , pacn oA O J K eH H b ix  H a B a A K a x . O c e ß o e  A a B A e ­
HHe H e o ß x o A H M o  a a h  T o r o ,  H T oßbi n peA O T B pa T H T b o ß p a 3 0 B a H H e  
3 a 3 o p o B  M ejK A y  3 aroT 0B K aM H  b  3 0 H e  mAmJJOBaHHH, h TeM  caM biM  
o ß e cn e H H T b  h m  n a A e jK H y io  ycTO H H H B ocTb, h c k a k jh h b  B 03M 0jK H bie 
n on ep eH H M e KOAeßaH HH , h t o  o co ß e H H O  b 3 jk h o  n p n  h h c t o b o m  m A H - 
(})OBaHHH.

CKopocTb noAaHH Ha BaAKax ä o a j k h b  npeßbimaTb CKopocTb no- 
A 3 h h  BeAymHM KpyroM CTaHKa, HToßbi KOMneHcnpoBaTb noTepK) 
CKOpOCTH OT oceBoro COnpOTHBAeHHH CO CTOpOHbl 33TOTOBOK, Ha- 
x o Ä H m n x c H  b  30«e mAH^JOBaHHH.

B 9TOM CAynae H e o ß x o A H M y io  CKopocTb n oA a n H  m o jk h o  b h h h c - 
AHTb no cAeAyiomeft cßopMyAe:

°C =  ---------" n  .  ( 6 )

O ä h 3 k o  C K a3aH H oe B b irne H e 3HaHHT, h t o  a a h  K a J K A oro  k o h - 
K p eT H O ro  Ä H H M eTpa 3ar0T 0B K H  C A C A yeT H3rOTOBAHTb C n eilH aA bH bie  
BaAKH. r e o M e T p H H e cK a n  (JjopM a B a A K a, co o T B e T C T B y io m a H  e r o  T e o -  
peTHHeOKOH <J)OpMe, H 03B0AH eT H C nO A b30B aT b e r o  AAH AOCTaTOHHO 
m n p o K o r o  A H a n a 3 0 H a  A n a M e T p o B  3 a r o r o B O K : 20—50 m m , 50—•
150 m m , 150 mm  h B b irn e. P a c n e T  B aA K a a a h  K a J K A oro  Ä H a n a 3 0 H a  
peK O M eH AyeTCH  npoH 3B O A H T b n o  M e n b m e M y  A n a M e T p y . B n p e A e ­
A a x  K a J K A o ro  A H a n a 3 0 H a  ß y A e T  H e K O T o p o e  OTKAOHeHHe r e o M e T p n -  
n e c K o ft  (}>opM bi B aA K a o t  T e o ,p e T H n e cK o n  (ß op M M , o ä h 3 k o  b h o c h m 3 h 
omn-ßKa H e3H anH T eA bH a n o  cpaBHeHHio c  om n ß K a M H , K O T op b ie  ß b i- 
B3IOT n pH  H CnOAb30B3HHH K0HHH6CKHX H UHAHHApHHeOKHX BaAKOB.

KaK npH UHAHHApHHeCKOM, TaK H KOHHHeCKOM BCAymHX BaAKax 
aMnAHTyaa KOAeßaHHH 3aroT0BKH MomeT ßb iT b  paBHa nyAio 
TOAbKO b CAynae ßecKOHenno ßoAbmoro AHaMeTpa 3aroTOBKH. Ha- 
pnay c 3 t h m  BeAymne Kpyrn ßeciieHTpoBomAHiJioBaAbHbix CTaHKOB,

rAe vc — CKopocTb noAanH 3aroTOBOK Ha BaAKax npn h 3 a h h h h  
oceB oro conpoTHBAeHHH; 

P o e  —  oceßoe con p oT H B A eH H e, H e o ß x o A H M o e  a a h  y c T p a H e im n  
3 a 3 o p o B  M e m a y  3aroT O B K aM H  b  p a ß o n e f l  3 0 H e ; 

P m ai —  MaKCHMaAbHoe oceß oe  ycHAHe, co3Aaiom eecH  BaAKaMH 
(n oA n op ). 

C yneTOM (JjopMyAbi (4) h h c a o  oßopoTOB KOHHnecKHX BaAKOB 
onpeAeAHTCH cAeAyiomHM oßpa30M:

60t)
n =

1 7t y  t g 2 g — t g 3 ß ( d 0 — /  t g  ß )  ( i  —

(7>
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C  ytteTOM Bbipa*eHH>i (5 ) HeoÖxoaHMoe qa ca o  oÖopoTOB uh- 
a H H a p H q e c K H x  B a a K O B

6 0 o
„  =   _     _ ( 8 )

\ r  max 1

TaKH M  o ö p a 3 0 M ,  3HaH b K a x ca o M  KOHKpeTHOM c a y q a e  BejiHHHHy 
o c e B o r o  COnpOTHBaeHHH, MOJKHO yCTaHOBHTb HHCaO OÖOpOTOB B a a - 
kob , H e o ö x o f lH M o e  a a a  n oa y q eH H H  n a o T H o r o  C T o a ß a  3aroT O B O K  b 
p a 6 o q e f i  3 0 H e  CTaH Ka.

n  o  a  n o  p . H jih  c o 3 a a H H H  H e n p e p b iB H o r o  n o r o K a  b 3 0 H e  ibjui- 
(j)0 B 3 H H H  H e o ß X O Ä H M  n o f l n o p  CO C T O pO H bl B X O Ä a  3 arO T O B O K  B 3 0 H y  
o ö p a ß o T K H ,  t .  e, H e K O T o p o e  o c e B o e  y c n a n e  c o  c to p o h h  c r o a ö a  
3 a rO T O B O K , H aXO Ü H IU H X C B  B n O T O K e  B H 6 C T a H K a , K O T O p o e  HCKJIIO- 
q a a o  6 bi p a 3 p b iB b i  M O K a y  3 a r o T O B K 3 M H  b p a ö o q e f i  3 0 H e .

M a K C H M a a b H oe  3H aqeH H e o c e B o r o  y c H a n n , K O T o p o e  co3 a a eT C H  
KOHHqecKHMH B a a n a M H , M O » e T  6 b iT b  o n p e a e a e H o  n o  - c a e a y io m e f i  
(J io p M y a e 1:

f ’ G i  c o s  <p0

3 a r o T O B O K  ö o a b u i H X  p a 3 M e p .0 B  H a ö a io a a e T C H  6 o a e e  y c T o f t H H ä a n  
p a ö o T a  h M eH bu iH H  p a p ö p o c  hx p a 3 M e p o B .

M Toßbi 3KcnepHM eHTaabHo npoB epnT b  npHBeaeHHbie ({lop.Myabi, 
6bia  cnpoeK TH poBaH  h H3roTOBaeH n p n ß o p  (p n c . 3 ) , c  noM ou ib io  
K O T oporo H3MepnacH n o a n o p .

n p H Ö o p  c o c t o h t  H3 K o p n y c a  1 h n a a c T H H b i 3  c  n p y > K H H o ft  4 .  H a 
K o p n y c e  3 a K p e n a e H a  a e p a c a B K a  a a n  H H a H K a T o p a  2 .  H 3 M e p a e M o e  
y c n a n e  B o c n p n H H M a e T c a  n a a c T H H ia T o f t  n p y * H H O H  4 ;  B e a n q H H a

s i n (<po+ ? ; - y )
(9)

r a e  / '  —  n p H B e a e H H b lf t  K 03< }x j)H U H eH T  T peH H H  C K O abJK eH H H ;
G  —  Bec 3aroTOBKn; 

i  —  KoannecTBO 3aroTOBOK Ha Baanax;
$ 0  —  r a a B H b if l  y r o a  K O H T aK T a  c  3 a r o T o B K o f t ;  

cp'o —  B c n o M o r a T e a b H b i i i  y r o a  K O H T aK T a  c  3aroraBKofi;
6 —  anana30H H3MeHeHHH raaBHoro yraa  KOHTaKTa no a a n -  

He BaaKa.
H a  p n c .  2  n oK a 3 a H O  p a c n o a o w e H H e  3aroT O B K H  h  BaaKO B b  n p o -  

eKUHH Ha n a ocK O C T b , n e p n e H a n K y a n p H y io  k n a n p a ß a e H H io  n o a a -  
HH.

n p o r n ß a  3T o ft  n p y * H H b i o n p e a e a a e T c a  n o  oT K aoH eH H io c r p e a K n  
H H aH K aT opa . Y c n a n e  Ha npy>K H H y n e p e a a e T C H  n o o p e a cT B O M  c n e -  
H n a a b H o r o  K o a b u a .

K o a b u o  y c T a H a B a n B a a o c b  n e p e a  hotokom , a B H w e H n e  K O T o p o r o  
T 0 p M 0 3 H a 0 C b  n p H Ö O p O M  a o  nO aH O H  O C T 3H O B K H ; n p H  3T 0M  H 3 M e p H - 
a o c b  M a K C H M a a b H o e  3 H a n e H H e  n o a n o p a .

H a  p n c .  4 ,  a ,  6 ,  e  n o K a 3 a H b i H eK O T opbie 3 3 b h c h m o c t h :

P n = f ( i ) ;  P i i  =  f ( < ? o ) ;  P = f { < f ö ) -

H a  p n c .  4 ,  6  h e  n o K a s a n a  3aB H C H M O C T b B eaH H H H bi n o a n o p a  o t  
B c n o M o r a T e a b H o r o  y r a a  K O H T aK T a  <p0  a a n  n n a H H a p  n q e c K H X

—  f  [  T o )  H Ä''151 KOHHHecKHX P  =  /  ( <p0 )  n p n  a = 2 ° ,  r t = 2 0 0 .  
CnaoniHbie aHHHH cooT B eT C T B y ioT  TeopeTHqecKHM 3HaneHHHM noa^ 
noipa, uiTpHxoBbie —  sKcnepnMeHTaabHbiM. 3aBHCHM0CTb 3Ta ao -

KB

\ \

\  \  
\

N

P hc. 2. 

3HaaeHHe yraa

8 =  a r c  c o s  x

HaxoanM n o  4>opMyae

2 ( t g 2 g  — t g 2 ß ) / 2

( D g  +  D 0)  ( D g  +  D o

r a e  D g  —  anaM eT p  a e T a a n .
M aKCH M aabH oe 3HaneHHe o c e B o r o  ycnaHH a a a  m iaH H apn- 

necKHX BaaKOB o n p e a e a n e M  n o  (J>opMyae

f ’ G i  co s tp o

6)

10 20 30 40 50 L Uim.
a )

S )
<Po

P hc. 4.
H m a x

sin ^ 0  +  % —  - y j

3 H a y eH H e y r a a  B u iH c a a e M  n o  (J iop M y a e  

T, 2/2 tg2 «T1-0^  =  a r c c o s  |

( 1 1 )

(12)
( D g  +  D ) 2 j

n o a n o p  H a  a H a H H a p H H e c K H x  B a a a a x  H e c K o a b K o  6 o a b m e ,  q e M  
Ha K O H H q ecK H X . K p o M e  T o r o ,  H3 n p H B e a e H H b ix  4 > o p M y a  B n a H O , qT O  
n o a n o p  p a c r e T  n p o n o p u ,H O H a a b H O  y B e a n n e i i H io .  q n c a a  3 3 t o t o b o k  i 
H h x  B e c a  G .  3 t h m  o ö t H C H H e T c a  t o ,  h t o  n p n  n o a a q e  B a a n a M H

1 3aecb h  b , a a a b H e flin e M  iip h h o ;is i t c h  y n p o m e H H b ie , peK O M eH ay eM u e ' 
f ln a  n p B K T H q e cK H X  u e a e A  c p o p M y a b i .  B u B o a  ( f c o p M y ji  H e  a a e T c a ,

B o a b H o  y cT o fiq H B a . K a K  B H aH o H3 rp a ^ H K O B , c  y B ea n q eH H eM  y r ­

a a  <p0 n o a n o p  yM eH buiäeT C H . M a K C H M a a b H oe  3 H a q eH n e  n o a n o p a  

He33BHCHMo o t  BeaHHHHbi y r a a  qp0 n o a y q a e T C H  n p n  ? 0 = 0 .  n o a y -  

qHTb o n p e a e a e H H y io  3aK 0H 0M epH 0C T b 3 3 b h c h m o c t h  B eanqH H bi n o a ­
n o p a  o t  y r a a  KOHTaKTa <po He y a a a o c b .  3 t o  o 6 t > h c h h 6 t c h  TeM , 
h t o  x a p a K T e p  n p ocK a a b 3 b iB a H H fl ’ n p n  p a 3 a H q H b ix  KOMÖHHauHHx- 
y r a o B  KOHTaKTa p a 3 a n q e H . T a K , H a n p n M e p , « a  KOHHqecKHX e a a -  
K a x  b  a H a n a 3 0 H e  6 0 — 7 5 °  c  y B ea n q eH H eM  y r a a  cpo n o a n o p  yM eH b- 
u iaeT C H , x o t h  x a p a K T e p  s t o t o  yM eH bm eH H H  n p n  p a 3 a n q H b ix  y r -  

a a x  f g  p a 3 a n q e H . H a  U H aH H apH qecK H X B a a K a x  c  yB ean qeH H eM  

y r a a  <po a o  o n p e a e a e H H o r o  3naqeH H H  y r a a  <Po ^  2 0 °  n o a . i o p  n a -
aaeT, a 3aTeM'BQ3pac!aeT.. _Вологодская областная универсальная  научная библиотека 
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U p «  M aairx 3HaHeHHflx BcnoM oraTeabH oro y ra a  xoHTaxTa tp'

na HexoTopöM ynacTxe BaaxoB HaßaxmaeTCH ycxopeHH oe ABH>xe- 
H»e 3aroTOBOK, BcaeacTBne Hero b c a v ia e  CBoßoaHoro noToxa, a 
Tax>xe Majibix bhcuihhx oceBbix conpoTHBJieHHii He oßecnenHBaeT- 
ch HenpepbTBHocTb noT oxa. KpoM e Toro, n p «  3HaneHHHX BcnoMO- 
raTejibH oro yraa  xoHTaxTa, 6aH3XHX x  HvaeBoMy, yxyaiuaeTCH 
ycToflHHBOCTb 3aroTOBox Ha B aaxax. H cxoah  H3 stoto , BcnoM ora- 
TejibHMft y r o a  xoHTaxTa q>'o He pexoMeHaveTCH ßpaTb MOHhine 
22— 25° b o  H3Öe>xaHHe paaptiBOB b noToxe h BbicxaxHBaHMH 3aro- 
tobxh  b nonepexHOM HanpaBaeHHH. Anana30H  yraa  <pn MOJxeT 
xoaeßaT bcn  b n p eaea ax  25— 45°. B ojibu w e 3HaxeHHH stoto yrjia  
ßpaTb He rexoMeHayeTCH, Tax xax  sto cnabHo CHH>xaeT BeaHHHHy 
noa n on a . A nanaaoH  H3MexeHHa raanH oro vraa  xoHTaxTa .\io>xeT 
xoaeß aT bcn  b n p ea ea a x  75— 50°. A a n  HeoßpaßoTaHHbix saroTO- 
bok  n ep en aa  vtaob <po H Tn mojkct ßbrrb MeHbuwM, neM aan oß - 
ipaßoTaHHbix. B o  Bcex cayn an x  HeoßxoaHMo, hto6 m  neHTpaabHbifi 
y r o a  onpeaeaH acH  H3 ycaoBHH

”  —  ( to +  To) <  140 - f - 150°,

jiHTb neoßxoÄHMbie p a3 M epu A, A', Alt At HenocpeÄCTBeHHbiM 
H3MepeHHeM Ha nepTeme. Pa3Mep B  onpeaeaHeTCH no (JmpMyae 

B — l tga,

rae l  —  a a hHa BaaKa;
a  —  y ro a  HaxnoHa och BaaKa k  och 3aroTOBXH.

Pa3MepbI C| H C j MOJKHO HCn0Ab30BaTb XaX KOHTpOAbHbie. 
n p H B o a  n p n c n o c o ö J i e H H H .  KaxecTBo B aaxoBoro npn- 

CnOCOÖJieHHH B 3HaHHTeAbH0H CTeneHH 3aBHCHT OT KOHCTpyKiiHH 
npHBoaa, xoT opuft aoa>xeH oßecnenHTb peryanpoßaH H e Hncea oß o- 
poTOB BanxoB b aocTaToxHo uinpoxHX n p eaea ax . A a a  s to h  nenn 
OßbIHHO npHMeHHHDTCa peayXTOpbl CO CMeHHbIMH UieCTepHHMH, MTO 
HeyaoÖHO, Tax xax  HaaHHHe aß yx-T pex  pa3AHHHbix cxopocTeft 
He yaoBaeTBopaeT TpeßoBaHHHM npaxTHXH, a a a a  CMeHU uiecTe- 
peH HeoßxoaHMo m hofo  BpeMeHH.

Tax x a x  ööa b u m e 3HaneHHH stoto y raa  MorvT npHBecTH x  3axan- 
HHBaHHro 3aroTOBOx M excay BaaxaMH BcaeacTBHe y n p yrn x  ae<j)op- 
Maunft BaaxoB Ha p acnop .

A o  ch x  non mh oaccMaTpHBaan coxeTaHHa H3 aß vx  xnHHxecxHX 
h p b v x  HHaHHanHxecxHX BaaxoB. A t o  xacaeT ca coxeTaHHa H3 
xoH H xecxoro Baaxa c  UHaHHanHxecxHM. t o  oh o  HHxaxax nneHMy- 
mecTB He hm pct, xnoM e nnocTOTbt HaroTonaeHHa h vcTaHOBxn uh- 
aH H apH xecxoro Baaxa. O üH axo BcaeacTBHe pa3AHHHbix AHHefinbix 
cxonocTeft b toh k h x  x o h t3 x to b  3aroTOBXH c  oöohm h BaaxaMH 
yBeaHXHBaeTca oxpviKH oe nnocxaA b’ b:B»HHe. t .  e. yMeHMiiaeTca 
BeaaxHHa n oa n on a . A aa vaoBaeTBonHTeabHoft naßoTM nn ncnocoß - 
aeHHa c  coxPTaHHeM xoH H xecxoro Baaxa c  tiHauHnoHxecxHM ana- 
MeTD nocaeaH ero HyixHo ßpaTb MeHbme HaHMeHbuiero anaM em a 
xoH H xecxoro B aaxa (npn  OÄHHaxoBbix yraoB bix cx op ocT ax  oaa-
K O B ).

SxcnepHMeHTbi, npoBeaeHHHe c  t3khm h noH''noco6aeHHaMH, no- 
xa3aan , h to  b t o h  xacTH BaaxoB. ra e  aHHeftHaa cxopocT b  Boa- 
nxeHHa UHaHHapHHecxoro Baaxa 6 o a w u e .  x e '«  c x o p o c tx  xoHHxe- 
c x o r o  B aaxa. n oa n op  3HaxHTeabHO MeHbine. T ax , HanpHMep, npn 
anaM eTpe uHaHHaPHxecxoro Baaxa, nanHOM cpeaHPMy aHaMeTDv 
xoH H xecxoro. n oa n on  Ha b to o o h  noaoBHHe BaaxoB cocT aB asa 
npHMeoHo 2 5 %  o t  oöm eft BeanxHHH n oa n op a .

y B e a n x e H H e  n o a n o o a  ( n p n  f io a b u in x  o c e B b ix  c o n p o T H B a e H n a x )  
m ow pt 6 b iT b  a o cT H rH V T o  3 a  c x e T  H a x a o H a  B c n o M o r a T e a b H o r o  B a a ­
x a .  3 th m  caM biM  c o 3 a a e T C H  T ox ex H b ift  x o h t 3 x t  M e a c a y  3 a roT O B - 
k o ö  h B cn o M o ra T e a b H H M  B a a x o M , x t o  B e a e T  x  vM eH bm eH H X ) c x o -  
P octh  n p o cx a a b 3 H B a H H H  b n a o c x o c T H  3aroT O B X H , t .  e . x  y B e a n -  
xeHHK) c n a u  TpeHHH b H an paB aeH H H  aBHxceHHH 3aroT O B X H . Y r o a  
H a x a o H a  B c n o M o r a T e a b H o r o  B a a x a  a a n  u H a H H a p H xecxH X  B a a x o B  h 
v r n a  K o H y c a  a a n  x o H H x e c x n x  B a a x o B  c a e a y e T  ß p a T b  n e  ß o a e e  
0°30 '. H a x a o H  B a a x a  n o a  y r a o M . ß o a b u iH M , xeM  v x a 3 a H O , n e  n oH - 
B o a n T  x  a a a b H e ftu ie M y  v B ea n xeH H K ) n o a n o o a .  S x cn e p H M e H T a a b H o  
y cT a H O B a e H o , x t o  n p n  ß o a b u ie M  y r a e  H a x a o H a  B c n o M o r a T e a b H o r o  
B a a x a ,  a T a x > x e  n n n  M a a n x  o c e B u x  con poT H B aeH H H X  Ha H e x o T o -  
P b ix  y x a c T x a x  n oH B an xiT C H  p a 3 P H B H . IIo s tom v , ecan n o T o x  c b o - 
ß o a H H fl h o c e B b ie  con ooT H B a eH H H  M a a w e , B cn oM ora T ea b H fc ift  B a - 
a o x  H a xa oH H T b  He c a e a y e T .

ü o a n o p  m ojxho Taxace yBeanxHTb h c o  c to p o h h  Bbixoaa 3aro- 
TOBOX H3 CTaHXa 3a cxeT TpeHHH iBHXOaHUIHX 3arOTOBOX 0 Henoa- 
BH>xHbie HanpaBaHKHUHe.

B  ca v x a e  oßnaßoTXH OTHocHTeabHo THJxeabix 3aroTOBox hhot- 
aa  B03HHxax)T ßoabu ine oceBH e ycnaHH, «oT op bie , xpoM e noab3U 
(co3aaHHe naoTH oro CToaßa b 30He inaH(}>OBaHHH), M^ryT oß yc- 
aoBHTb rrpocxaabPbiBaHHe Bcero CToaßa Baoab uiaH^>0BaabHbix 
xpvroB  CTaHxa. TIph  stom  n oa n op  mohcho VMeHbuiHTb 3a c x e r  hc- 
noab30B3HHH He Bceft aaHHH BaaxoB, a Taxace yMeHbuieHHH cx o - 
Pocth BpameHHH BcnoM oraTeabH oro Baaxa BnaoTb a o  ero  ocTa-
HOBKH.

y c T a H O B x a  B a a x o B .  r ip n  3 a a a H H trx  y r a a x  a ,  <Po» To 
B a a x H  H e o ß x o a H M O  v cT a H a B a n B a T b  T a x ,  h t o ö h  u e H T p u  a B y x  3 a r o -  
t o b o x  /  h 2  (p h c. 5 ) ,  H a x o a n m a x c H  b  xp a flH H X  n oa oa ceH H H X , 
p a c n o a a r a a n c b  Ha och  x .  Taxan y cT a H O B x a  B a a x o B  o ß e c n e x H B a e T  
H a H M e n b u ie e  C M em eH n e u e H T p a  3aroT O B X H  c  och  x .

B a a x n  MoatHO ycTaHaBaHBaTb c  aocT aioxH oft ToxHocTbio c  no- 
MombK) rpaiJ)Hxecxoro nocTpoeHHH, He npnßeraH x  pacxeTaM.

A a x  3Toro HeoßxoaHMo HaxepTHTb B3aHMHoe noaoaceHne 3a- 
roTOBKH h BaaxoB (npaB aa npoexuHH Ha cxeMe pn c. 5 ) h on p eae-

P hc. 5.

B BaaxoBOM npncnocoßaeHHH xohctpvxuhh  3 H H M C  (p n c . 6 ) 
npHMeneH h HCnbiTaH npHBoa cepnn TIMC c  acHHxpoHHofi My())- 
toü cxoabaceHHH h ueHTpoßeacHbiM peryaHTopoM cxopocTH . 3 tot 
nipHBoa oxeHb yaoßeH , Tax xax  aon ycxaeT  ßeccTyneH xaToe pery- 
anpOBaHne cxopocTH  b  anana30H e 1:8.

P hc. 6.

FlpHBOa COCTOHT H3 TpeX(J)a3HOrO aCHHXpOHHOro X0p0TX03aMX- 
HyToro ABHraTeaH, acHHxpoHHoft My<J)Tbi cxoabaceHHH, ueHTpo- 
ßeacHoro peryaaT opa cxopocTH  h h ctox h h x 3  nHTa.HHH My<j)Tbi, 
TpaHC(})opMaTopa THna TI1B-50 380/36e Han 220/36a h ceaeHOBoro 
BbinpHMHTeaH THna A B C 60-38  nan A B C 60-41.

AcHHxpoHHaa My<})Ta cxoabaceHHH (p n c. 7) BxaioxaeT b ceßa  
BeaymHH MaccHBHbift Hxopb 1, acecTxo cBH3aHHbift c  oaaoM  npa- 
BoaHoro 3aexTpoaBHraTeaa 2 ,  h BeaoM yio MarHHTHyio cncTeM y, 
cocT oam yx) H3 a s y x  noaoBHHox 3  h 4 , Meacay xotop w m h  Haxo- 
a h tch  xaTym xa 5. ÜHTaHHe xaTym xn nocTOHHHbiM toxom  ocy m e- 
CTBaHercH xepe3 cxoab3Hmnft xoHTaxT, coctoh lu h A  H3 meTXH 6 
h T oxoß eay m ero  xoabu a  7. A p y ro ft  xoHeu xaTym xn coeaHHeH c 
xopn ycoM  My4>TH. A p n  HaanxHH Toxa B03ßy>xaeHHH b xaT ym xe 
noHBaaeTCH MarHHTHbifl noTox 0 ,  3aMbixaiom.HÜCH no nyTH, noxa- 
3aHH0My Ha pHcyHxe mTpnxoBOH aHHHeft. B CBH3H c  HaannneM b 
MarHHTHOH CHCTeMe My4>TU 3yßnoB h BnaaHH bo opamaromeMCH 
Hxope 1 B03HHxaeT 3.A.C., xoT opaa BU3biBaer noHBaeHHe b HeM 
BHXpeBblX TOXOB. B3aHM0aeÖCTBHe BHXpeBblX TOXOB C nOTOKOM 
MarHHTHOH CHCTeMH My<J)TH npHBOÄHT X B03HHXH0BCHHI0 XpyTH- 
m ero MOMeHTa. n p a  ch h xp oh h oö  cxopocTH  oß en x  nacTeft My^Tbi 
CTHocHteabHax cxopocT b  paBHa Hyaio, caeaoßaT eabH o, a.a.c. b
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HK»pe He B03HHKHeT h  t o k  HKops öyaeT  paBeH Hyaio, T. e. KpyTH- 
uxhh  MOMeHT He öyaeT  nepeaaßaTbCH. TaKHM o6pa30M , o c h o b h h m  
ycaoBHeM noHBaeHHH K p y ia m ero  MOMeHTa HBaaeTCH Haamme

CHCTeMH HapacTaeT ueHTpoÖejKHaa cnaa ÖaaaHcnpa peryaHTopa 
(p n c. 9 ), coeuBHeHHoro npn noM om n KUHHopeMeHHoft nepeaann 6  
(pHC. 8 ) C BHXOAHblM BaaOM MyijlTbl.

P hc. 7.

CKOabWeHHH. CKOabJKeHHe My(j)TbI 33BHCHT OT TOKa B03Öy>KAeHHa 
h  nep eaa saeM oro  KpyTHmero MOMeHTa. CaeaoßaTeabHO, Ha b u -  
x o a h o m  B aay My<})Tbi npn nocTOHHHOM MOMeHTe m o jk h o  noayuHTb 
naaBHoe peryanpoßaH H e c k o p o c t h  n.pn H3MeHeHHH TOKa B oaöym - 
AeHHH.

Z laa  ÄOCTaToaHoii mecTKOCTH MexaHHnecKHX xapaKTepucTHK 
npHBoaa npHMeHaeTca ueHTpoöemHbift peryaa T op  c k o p o c t h .

Ha pnc. 8 npHBeaena saeKTpnnecKaH cxeMa, noacHHiomaH 
npHHUHn paßoTbi npuBoaa. ü p n  BKuioueHHH cxeMbi b  ceTb Hana- 
HaeT BpamaTbca KopoTK03aMKHyTbiii acHHxpoHHHH ABHraTeab / 
BMecTe c HKopeM MyiJiThi 2, mecTKo coeaHHeHHbiM c  ero BaaoM. 
B HaaaabHbift MOMeHT KOHTaKTbi peryaaTopa 3 3aMKHyTti h  Mar- 
H HTHaa CHCTeMa My<}>Tbi, noayaaa nHTaHHe nocTOHHHbiM t o k o m  
(aepe3 TpawctJiopMaTap 4 h  ceaeHOBbift BbinpaMHTeab 5 ) ,  naaHHaer 
BpamaTbca. f lo  Mepe yBeanaeHHa c k o p o c t h  B pam eH H H  MaruHTHOH

K o r a a  c o c T a ß a n io m a H  u e H T p o ö e m H o ft  c h a m  Ö a a a u c H p a  /  
( p n c .  9) C T aneT ö o a b i u e  y n p y r o f t  c n a u  npyjK H H bi 2, KOHTaKTbi 3 

p e r y a H T o p a  pa3M biK aioT C H , pe3K O  C H H * a n  t o k  B 0 3 Ö y * a e H H H  M y $ -  
T b i, TaK  KaK b  nepB H H H yio oÖ M O TK y T p aH C iJ iop M aT op a  BB eaeH O  
B b ico K o o M H o e  c o n p o T H B a e -  
HHe 7 ( p n c .  8 ) .  C K o p o c T b  
MaTHHTHOH CHCTeMH M y <}>- 
t h  H aan H aeT  y M eH b in a T b - 
CH, aTO npHBOAHT K yM eH b- 
m eH H io n e H T p o 6 e * H O H  c h -  
a u  H B CBH3H C 3THM —
K nOBTOpHOM y 3 3 M H K 3 ' 
h h k ) KOHTaKTOB p e r y a n T O - 
p a ,  C K o p o cT b  BHOBb H aaH - 
H aeT  y B e a n a H B a T b ca  h  t .  a .
H aCTOTa 33MbIK3HHH h  
P33M HK3HHH KOHTaKTOB 
p e r y a H T o p a  K o a e ö a e T C H  b 
a p e a e a a x  10— 50 iW K a oB  b 
c e x y H a y ,  h t o  n p a K T p a ecK H  
o ö e c n e a H B a e T  oT cyT C T B n e 
K oaeßaH H Ü  c k o p o c t h .  JXjih 
n oa y a eH H H  T p e ö y e M o ft  BeaHHHHbi TOKa B 0 3 6 ym a eH H H  b  c x e M e  n p e -  
a y cM O T p e H o  p e r y a n p y e M o e  c o n p o T H B a e H n e  8.

P hc. 9.

KoHAeHcaTopHan cßapKa octobob AßyxMecTHbix 

C H A e H H H  a B T o ß y c a  ÜA3-651
M . M . H O B O K P E IU E H O B , JI. H. n O Ä B O J Ib C K H H

HHHTÄBTonporvi
TI ABTOMOBHJ1EH h aBTOöycoB npoH3BOAHTCH öoab iuoe 

KoanaecTBO o c t o b o b  cnaeHHÖ TpyöaaToft KOHCTpyKUHH c 
upHMeHeHHeM pyaHofl ayroB ofl h raaoBofi CBapKH, a Taum e nahen.

HanpnM ep, o c t o b  asyxM ecTH oro cnaeHbH aB Toöyca nA3-651 c o ­
c t o h t  h 3  TpyÖ anaMeTpoM 25 m m , ToamnHa cTeHOK k o t o p h x
1,5 m m . B ocTOBe HMeeTCH mecTb coeaHiHeHHH Tpyö n oa  yraoM  90° 
h  ABa coeaHHeHHH b c t h k ;  oöm aH  aanHa CBapHHX mBOB, Bbmoa- 
HHeMHx BpyaHyio, 0,7 m .
■ B H H H TAB TonpoM e pa3paöoTaH h o b h h  n p ou ecc  CBapKH o c t o ­

b o b  AßyxMecTHHx CHaeHHH aBToöyca ÜA3-651 h CKOHCTpyupoBa- 
h h  ABe KOHaeHcaTopiHue MamHHH, no3BoaHiomHe npn HaroTOBae- 
h h h  o c t o b o b  CHaeHHH MaKCHMaabHO coKpaTHTb p y a H y io  paÖOTy1.

JlaÖopaTopHH e h  SKcnayaTauHOHHbie HcnHTaHHH o ü h t h h x  o c t o ­
b o b  CHaeHHÜ, cBapeHiHHx b HHHTABTonpoMe Ha KOHaeHcaTopHoii 
MamHHe, noK a3aan BHCOKyio npoHHOCTb CBapHHX coeaHHeHHH. 
Pa3pym eH ne b o  Bcex ca y a a n x  nponcxoAHT c b h p h b o m  MeTaaaa 
TpyÖH. M eTaaaorpaijiH aecK oe HCcaeaoBaHHe noK a3aao, h t o  u ih p h -  
na 3 0 h h  TepMHaecKoro b a h h h h h  He Ö oaee 0,5 mm, a cTpyKTypa ee: 
(JieppHT —  nepanT h  HeÖoawuHe aoKaaH30BaiHHHe yaacTKH Tpo- 
ocTOMapTencHTa (p n c. 1).

Ha pnc. 2 aaHa M anpocTpyKTypa cBapHoro coeaHHeHHH. M h o - 
r o a iic a e H H H e  ncnuTaHHH noKa3aaH, h t o  yaacTKH TpoocTOMapTeH- 
CHT3 He CHHJKaiOT npOHHOCTH CBapHHX coeaHHeHHH.

ripOHHOCTb CBapHOTO coeaHHeHHH 33BHCHT He TOabKO OT peHCHMa

' H o B O K P e m e H O B  M .  M. ,  r i o a B O J I b C K H f t  
T O M ofinabH a» npoMbim.iCHHOC r b »  Ns 7 , I960 .

JI. H ., «A b -

CBapK H , h o  h  o t  K a u ecT B a  n oaroT O B K H  k o h u o b  T p y ö  n o a  C B apK v 
(n p H aeraH H H  T p y ö  n o  K O H T y p y ). T IpaB H abH aH  n o a ro T O B K a  T p y 6  
n o a  c B a p x y  a o c T H r a e T c n  c  n o M o iu b io  c n e u H a a b H b ix  u ir a M n o B , p a 3 -  
pa6 oT a iH H bix  H H H T A ß T o n p o M O M .

F l p o u e c c  H 3roTO BaeH H H  ocT O B a A ß y x M e c T H o r o  cnaeH H H  c a e a y i o -  
m n f i .  T p y 6 u  M epH oft a aH H H  O Tpe3aiO TCH  Ha T p y 6 o p e 3 H O M  cT aH K e. 
Ha T p y öorH Ö oa H O M  CTaH K e H3 T p y ö  rayT C H  ocH O B aH H e ocT O B a  h 
ocHOBaiHHe cnHHKH. n o c a e  th Ö k h  n e p B o r o  K o a e H a  o c h o b 3 h h h  o c t o -  
Ba co 3 a a e T C H  n a o c K o c T b ,  n o  « o T o p o f l  n p o H 3 B o a H T cn  p y ö x a  o a h o t o  
KOHua T p y ö b i  n o a  C B a p K y  3 a  o a h h  x o a  n p e c c a .  3 a T 6 M  n poH 3B O - 
A h t c h  p a 3 B a a b u o B K a  b  u iT a M n e  T o p u a  T p y ß u  n o a  C B apK y h  a a a b -  
H eftm aH  rnÖ K a o c h o b 3 .h h h  o c r o B a .  n o c a e  s t o t o  Ha T p y ß y  H a a e -  
B a e T c a  a M o p T H 3 a T o p . P y ß K a  n o a  C B apK y a u y x  k o h u o b  p a c n o p H o i i  
T p y ö u  npoH3BOAHTCH oaH O B p eM eH H o 3 a  o a h h  x o a  n p e c c a  Ha b t o -  
p o M  BbipyÖH OM  u iT a M n e . KOHCTpyKUHH m T a M n a  TaK O B a, u t o  3 a r o -  
TOBKH paen O pH O ft T p y ö b l  A O a Ä H b l HMeTb MHHyCOBblH a o n y c K  a o  
0,5 m m  Ha C T op oH y . B c a y n a e  n a i o c o B o r o  a o n y c K a  T p y ö a  <5yaeT 
CMHHaTbCH h  n o T p e ß y e T C H  a o n o a H H T e a b H a a  o n e p a u u n  n p a B K «  
n o c a e  pyÖ KH .

3 a T e M  npO H 3BoaH TCH  p a 3 B a a b U 0 B K a  p a c n o p H W X  T p y Ö  n o a  C B ap­
Ky. H 3  3aroT O B H T eab iH oro  oT a ea eH H H  a e T a a u  nocTynaiOT Ha yna- 
CTOK CÖOpKH-CBapKH.

CßapK a coeaHHeHHH 3MopTH3aTopa c  ocHOBaHneM oCTOBa npo- 
H3B0AHTCH Ha nepBofl K O H aeH ca T op H oft M am H H e. Ha B T o p o fl  k o h -  
aeHcaTopHofi MamHHe C B a p H B a ioT cn  noonepeaH o neTbipe cTW K a 
coeautH&HHH pacnopHWX T p y Ö  c  ocHOBSHueM o c t o b s .
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rioTOM nocJieÄOBaTeJibHO CBapHBaiOTCH asa CTHKa coeaHHeHHH 
ocHOBaHHa cnuHKH c  paHee CBapeHHOÖ aacTbio ocTOBa Ha cepHÜ- 
HOfi c t u k o b o h  MaiiiHHe ACH<J>-50.

* r a t

P h c .  1. M H K p o c T p y K T y p a  c ß a p -  
H oro COeÄHHeHHH.

| Ä P

P hc. 2. M aKpocTpyKTypa CBap 
Horo coeaiiHeHHa.

aBTO M aTH aecKH  oT K a roa a iO T ca , iu t o k h  u n a n H a p o B  O T X oa aT  b  h c - 
x o a H o e  n o a o jK e H H e , cB a p e H H o e  ocH cm aH H e o c B o ß o s c a a e T c a  h b h - 
H M M aeTca H3 M aniH H H .

MauiHHa aaa  CBapKH pacnopHbix Tpyß c  ocHOBaHH aM H  co- 
c t o h t  H3 Tex a<e o c h o b h h x  y3aoB (p n c. 4 ) ,  HTo h nepßaa 
ManiHHa (c m . pnc. 3 ) .  OTHHane b  t o m ,  h t o  Ha Bepxnefi nan- 
Te cTaHHHbi ycTaHonaeHbi aßa MexaHH3Ma 3a*HM a h  a ß a  
MexaHH3Ma ocaaKH. B h h x  nocaeaoBaTeabHO CBapHBaroTca 
aßa coeaHHeHHH oaHoft H3 pacnopHbix Tpy6 c aßyM a o c h o -  
BaHHHMH.

nHeBMOHHaHHapbl MeX3HH3M0B 33>KHMa yCTaHOBaeHbl 
BHyTpH CTaHHHbi. YCHaHe 33>KHMa C nOMOIUblO CHCTeMbl pbl- 
aaroB nepeaaeTca Ha CBapHBaeMbie aeTaan.

P aßoH H Ö  uH K a M aiiiHHbi c a e a y io m H H . P a c n o p H y i o  T p y ß y  
y c T a H a ß a n B a io T  b  M exaH H 3M  3 a * H M a , rae OHa op n e H T ii- 
p y e T c a  h  3a>K H M aeT ca c p a 3 y  a ß yM H  M exaH H3M aM H  3 a * H -  
hia —  a eß b iM  h n p a ß b iM . n o c a e  3 T o r o  n o  (})H K ca T op y  y c T a -  
H a B a n B a ioT  a e B o e  ocH O B a H n e c n a e H b a ,  B K a roa a ioT  a eB b ift  
MeX3HH3M o c a a K H , n p n  aOCTH>KeHHH 3aaaH H O Ü  BeaHHHHbl 
o ca a K H  c p a ö a T b iß a e T  p e a e  a a B a e H H a , h ö a T a p e a  K O H aeH ca- 
T o p o B  p a 3 p a > K a e T ca  Ha c ß a p o a H b if i  T p a H c ijjo p M a T o p . J le T a -  
a n  CBapHBaiOTCH, M exaH H3M  o ca a K H  h 0 6 a M exaH H 3M a 3a- 
* H M a  o T x o a H T  b  H c x o a H o e  n o a o K e H n e ,  a e T a a b  o c b o ö o w -  
a a e T c a .

PacnopH aa Tpy6a BMecTe c npHBapeHHbiM k  Heft och o- 
BaHneM nepeMemaeTCH BaeBO (ocHOBaHne noMemaeTCH 
BO BTOpOe THe3aO (JlHKCaTOpa), BKaiOMaiOTCH MeX3HH3- 
Mbi 3a>KHMa, pacnopHaa Tpyöa 3a>KHMaeTCH. ü o  ())hk- 
caT opy ycTaHaßaHBaiOT BTopoe ocHOBaHne, BKaroaaioT 
npaBbiä MexaHH3M ocaaKH. TaK a<e, KaK h panee, npo- 
HcxoaHT CBapxa n p aß oro cTbiKa. T locae CBapKH 06a 
MexaHH3Ma 3aa<HMa h npaßbift MexaHH3M ocaaKH o t -  
KaionaiOTCH h oTxoaflT b HcxoaHoe noao*eH H e. Cßa- 

cs peHHyio aeTaab ocBoßowaaiOT h BbiHHMaiOT, B Mexa- 
^  hh3m  33> khm 3 ycTaHaßaHBaiOT BTopyio pacnopHyra 

T pyöy H 33>KHMaK)T MeX3HH3MaMH 33>KHMa. OcHOBa- 
HHe c npHBapeHHoii k  HeMy nepßoii pacnopH oii Tpyöofl 
ycTaHaßaHBaiOT no (jDHKcaTopy, h b  t o h  * e  nocaeaoB a- 
TeabHOCTH npOH3BOaHTCH CBapKa a ß y x  0CT3BI1IHXCH 
coeaHiieHHÜ.

06e C B apoH H bie K O H aeH ca T opH bie  m h iu h h u  nnTaioTCH  
o t  o a H o fi  K O H aeH ca T opH ofl ö a T a p e n  eM K o cT b io  900 mk<P, 
H a x o a a m e f ic a  b o T a e a b iio M  uiK aiJiy. S a e K T p n q e c K o f i  c x e -  
m oh  n p e a y cM O T p e iia  ö a o K H p o B K a , H C K a ion a iom a H  B03- 
M o>K H ocTb o a n o B p e M e H H o r o  p a 3 p a a a  K O H a eH ca T op oB  Ha 
o ö a  C B apoH H bix T p a H cc fio p M a T o p a .

3aMeHa cymecTByioii].ero cn ocoß a  H3roTOBaeHHH octo-

P h c .  3 . O ß m H H  BH a K O H a eH ca T op H oft M aniH H U  a a a  CBapKH 
CoeaHHeHHH OCHOBailHH OCTOBa.

n o c a e  33HHCTKH CTHKOB, C B apeH H H X  iHa CTblKOBOH M afflH iie  
ACHO-50, o c t o b  n o c T y n a e T  Ha oßmyio c ß o p a y .  3 a q n cT K H  c t h k o b ,  
c s a p e H H b ix  Ha K O H a eH ca T op H b ix  M au iH H ax, n e  T p e O y e T ca . 0 6 m e e  

•BpeMH CBapKH o a « o r o  ocT O B a 1,8 m h h . npn B b in y c a e  a o  200 o c t o -  
BOB B CM eH y B c e  TpH MalHHlHbl OÖcayJKHBaiOTCH OaHHM paÖOHHM.

K oH aeH caT opH an  MauiHHa c o c t o h t  h3 ca e a y ro w H x  o c h o b h h x  
y s a o ß : c t h h h h h  1, MexaHH3M0B 3ajKHMa 2  h ocaaK H  3 , cB a p on H oro  
TpaH ciJiopM aTopa 4 , ö a T a p e n  KOH aeH caTopoB, n iH eB M oannapaT ypu 
h aaeK T p ooöop yaoB aH H H . 0 6 lu .h h  BHa MauiHHU a a a  CBapKH o c h o -  
B3HHH OCTOBa noK a3aH  Ha PHC. 3.

O cH O B a H n e  OcTOBa y c T a H a B a H B a e T ca  b  M exaH H 3M  3a>KHMa h 
n o c a e  b t o t o  3a>KHMaeTCH c n o M o m b io  a s y x  nH eBM O U H aniH apoB, H3 
K O TO pH x oaH H  y c T a n o B a e H  n e p n e H a n K y a a p H o  o c h  M auiH H U , b t o -  
poft —  n o a  y r a o M  45°.

n o c a e  T o r o  KaK a e T a a b  s a n t a T a , B K a io n a io T  M exaH H 3M  o ca a K H , 
T p y ß a  a M o p T H 3 3 T o p a  n p n a c n M a e T c a  k  ocH O B aH H io c n a e H b a . K o r a a  
y c n a H e  o c a a K H  a o c T n r a e j  3 a a a H H o ft  B ea n qH H H , - p e a e .  aaB aeH H H  
n o a a e T  K O M aH ay Ha B K aion eH H e C B a p o n H o r o  TOKa. B a T a p e a  k o h -  
a e H c a T o p o B  p a 3 p a m a e T c a  Ha n epB H H H yio oÖM OTKy c ß a p o H H o r o  
TpaHciJiopMaTopa. Flocae CBapKH MexaHH3MH ocaaKH h 3aacHMa

P h c .  4 . O Ö iiih h  Bna KOHaeHcarapHoft iMaainHH a a a  CBapKH c o e a H -  
HeHHÖ 0CH0B3HHH ocTOBa c  pacnopHHMH TpyßaMH.

b o b  cnaeHHH aBToßyca (n A 3 -6 5 1 ) KOHaeHcaTopHoii CBapKott no- 
3BoaaeT noaynHTb s k o h o m h io  OKoao 2,5 py6. no KancaoMy ocTOBy. 
3T 0 aOCTHTaeTCH 3a CneT CHHH<eHHH TpyaoeMKOCTH cßopKH H CBap­
KH, ycTpaHeHHH p a cx oa a  saeK Tpoaoß h npHiioa, a Taxate yMeHb- 
nieiiHH p a cxoa a  MeTaaaa, CBH33HHoro c ynpomeHHeM KOHCTpyKUHH 
ocfoB a , npeaHa3HaqeHHoft aaa KOHaeHcaTOpHofi CBapKH.
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M e x a H H 3 a u H 5 i  C B a p K H  K O > K y x o B  n o j i y o c e ö  a B T O M C Ö H J i J i  3HJ1-157
B. JI. T H J Ib , B. n .  C y C J IO B  

M o c h o b c k m h  a B T Q 3 a B O fl H M eH H  J lM x a n e B a

C B A P K A  KOJKyxoB noA yocefi 3 b t o m o 6 h a h  3 H JI-157  paHee
npOH3BOÄHJiaCb Ha ÄByX OTAeAbHblX MauiHHax, o a h 3  H3 k o - 

T op u x  o 6 o p y A O B a « a  cß ap ou H oft roAOBKoft THna A.HC-1000. H 3A e- 
jih 6  ( r p e x  T H n o p a 3 M e p o ß ), cocTOHiu.ee H3 T p y ß u  c (J)aaHueM 1 h 
pbiuaroB 2  (pnc. 1 ), coöupajiH  BpyuH yio na cneunaAbHOM CToae,

yKJiaAbiBajiH b  npucnocoßjieHHe, b k o t o p o m  ocyiuecTBAHAacb npn- 
XBaTKa AeTaAeft pyHHoft ayroB O ft cßapnofl. 3aTeM paöouH ft bm hh- 
Maa coöpaH H bifl K oacyx  BecoM o k o a o  50 kz h yKJiaAbiBaJi Ha c t o a

MaUIHHa COCTOHT H3 npHCnOCOÖJieHHH AAH cßopKH H ItpHXBaTKH 
I  H AByX CBapOHHblX CT3HK0B II H III, CBH33HHblX OÖIUeft p3 M0H 
(PHC. 2).

npHcnocoöaeHHe aah cßopKH h npnxBaTKH H3aeAHft I  npeacTaB- 
AHeT COÖOft CBapHylO nOACT3BKy I, Ha KOTOpofl CM0HTHp0B3H no- 
BopoTHbifl 6apa6a« 2  c TpeMH ycTaHOBOHHUMu npHcnocoÖAeHHH- 
mh 3, o6ecneqHBaiomHMH cöopKy m a e jim  Tpex THnopa3MepoB. 
Ha 3T0H * e  noACTaBKe HMeeTCH 3anpeccoBbiBaiomHft noA3yH 4 h 
noBopoTHaa cKaAKa 5. /leraAH, noAAOKaiUHe cöopice, yKAaauBaiOT 
B THe3Aa H (JjHKCHpylOT HlTbipHMH, nOCAe uero npOH3BOAHTCH 3a- 
npeccoBKa ochobhoh TpyßqaToft AeTaAH h npuxBaTKa AyroBofl 
SAeKTpocßapkoh BpyuHyio. XlaAbHefiLUHe onepauHH no nepeaaue 
AeTaAH Ha CBapoiHbie ctbhkh / /  h III h npouecc CBapKH noa- 
HOCTbK) aBTOMaTH3HpOB3H. riOA3yH 4  npHBOAHTCH ,B ÄBHJKe.HHe 
nHeBMaTHqecKHM ycTpoßcTBOM 6 h 3y6qaTOH nepeaaueft 7.

riepeAaqa coßpaHHoro H3AeAHH Ha CAeAyromyio CBapouHyio no- 
3HUHI0 npOHCXOAHT C nOMOlUblO nHeBMaTHHeCKOTO yCTpOHCTBa 8  
h peayKTopa 9 , KOTopbie noBopauaBaioT cxaAKy c H3AeAHeM 
Ha 180°.

Mtoöm H3ße>KaTb yaapa H3AeAHH npn noßopoTe, Ha BaA peayK- 
Topa HaaeTa cepbra 1 0 ,  k KOTopoft npHKpenaeHa npy>KHHa II. 
B HaqaAbHbiH MOMeHT npy5KH«a noMoraeT noßopauHBaTb H3aeAHe, 
a 3aTeM npoTHBoaeftcTByeT pe3KOMy noBopoTy, BoenpHHHMan ch- 
Abl HHepUHH CK3AKH H H3ACAHH. ÜAH 3TOH >Ke UeAH nHeBMaTHHe- 
CKoe ycTpoficTBo CHaßaceHO apocceAHpyiomHM ycTpoftcTBOM, a 
cepbra 1 0  nocTaBAena Tau, hto BpamaiomHft momcht npn noßo- 
poTe yMeHbmaeTCH ao Hy ah. CßapoHHbie c t3 hkh II h III coctoht 
H3 AHTOÜ nOACTaBKH 12, iHa KOTOpoft CMOHTHpOB3HO nOBOpOTHOe 
ycTpoßcTBO 13. K  BepxHefl uacTH noacTaBKH npHKpenaeHa era- 
HHH3 14 CO CBapOHHHMH TOAOBK3MH 15 THU3 AflC-lOOO H nHCB- 
M3THHeCKHM 33>KHM0M 16, a TaKHie OTKHÄHOH KpOHUITeHH 17 C 
npoTHBOBecoM h KacceTOH aah npoBOAOKH, noAaBaeMoft k MecTy 
CBapKH.

nOBOpOTHOe yCTpOHCTBO CBapOHHblX CT3HKOB II H III  HMeeT 
BaA 18, JKeCTKO CKpenAeHHUH C nOBOpOTIHblM ÄHCKOM 19 H ueThipb- 
MH CK3AK3MH 20. BaA npHBOAHTCH BO BpameHHe nHeBMaTHHeCKHM 
ycTpoßcTBOM 21 c peftKoft 22  h cneunaAbHUM xpanoBbiM yerpoft- 
CTBOM, n03B0AHI0UlHM BpaUjaTb AHCK TOAbKO B OAHOM HanpaB- 
AeHHH.

PH<J)AeHbift KOHyc 23 n oa  aeftcTBHeM nHeBMaTHuecKoro y rrp o fi- 
cTBa 24  h peayKTopa 25  onycaaeTCH ua H3aeAHe h 3a>KHMaeT ero. 
AßT0MaTH3auHH CBapoHHoro UHKAa oßecneuHBaeTCH KonnpoM h 
SAeKTpoBbiKAKmaTeAHMH. Tax KaK npHcnocoßaeHHe paccuHTaiHo Ha 
CBapKy H3A6AHH TpeX THnOp33MepOB, TO BepXHHH ßaÖKa, CMOHTH- 
poBaHHan Ha HanpaBAHfomux 26, mojkct nepeABHraTbcn nHeBMa- 
THHeCKHM yCTpOHCTBOM 27 B 33BHCHMOCTH OT THnOpa3Mepa H3AC- 
AHH H yCT3HaBAHBaTbCH B OnpeAeAeHHOM nOAOJKeHHH CneUHaAb- 
HblM (})HKCaTOpOM.

üocAe CBapKH pbiuaroB c Tpyßoft Ha ciaiHKe II  aeTaAb aBTo- 
MaTHnecKH noßopaHHBaeTCH Ha 9 0°, nepeaaeTCH Ha c t3 hok III, 
rae CHOBa noBopauHsaeTCH Ha 9 0 °  h npoH3BOAHTCH CBapxa c apy- 
rofl CTOpOHbl.

P hc. 2.

cBapoMHofl MauiBHbi, ra e  npoH3BOAHA CBapKy K oscyxa cHauaAa c 
o a h o h  c t o p o h h  h 3aTeM n oca e  noßopoTa BpyHHyw c  ap y ro fl c t o -
pOHbl.

f l A H  M e X a H H 3 3 UHH C B a p K H  S T H X  A e T a A e f t  H a  a B T 0 3 a B 0 A e  HMeHH 
J l n x a q e B a  ßbiAa C K O H C T p y n p o B a H a  h B H e a p e H a  b  n p o H 3 BOACTBO 
T p e X n 0 3 HUH0 HH3 H CBapO H .H 3 H. M 3 UIHH3 .

CßapKa BblnOAHHeTCH OAHOBpeMeHHO AByMH CBapOHHHMH rOAOB- 
KaMH c npHMeHeHHeM saeKTpoiHHoft npOBOAOKH MapKH C B 08A  
(T O C T  2246-58) AHaMeTpoM 5 mm.

BHeapeHHe onucaHHoft ManiHHU no3BOAHAO 3HaaHTeAbHO oß aer- 
HHTb Tpya p a öo 'ie ro  h  yßeAHHHTb rip0H3B0AHTeAbH0CTb Tpyaa npn 
cßa pa e  KoacyxoB b 2 pa3a.Вологодская областная универсальная  научная библиотека 
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M e x a H H 3 H p O B a H H o e  n p o K a m i ß a H H e  r H A p 0 T 0 p M 0 3 0 B  a B T O M O Ö H J ia  « M o c k b m h »

H a  c ß o p o H H O M  K O H B e n e p e

B. C. 11EPEKPECTOB
MOCKOBCKMH 3aB0fl N ia /lO /lM T p a w H b lx  a B T 0 M0 6 n / l e f i

1 /  OJIECA aBTOMOÖHAH «M oC K B H H » OÖOpyÄOBaHhl T 0pM 03aM H  
* *  C THAPaBAHHeCKHM UpHBOAOM (pHC. 1 ) ,  KOTOphlft COCTOHT 

H3 Ü HTaTeAbHO rO  ÖaHKa 1, TAaBHOTO U HAHHApa 2 , KOAeCHblX UH- 
JiH H ApoB 3 , T p y ö o n p o B O Ä O B  4, t h ö k h x  lU A a H roB  5, n eA a A H  6 H 
u iT o x a  7.

ITepeAaua ycHAHH o t  neAaAH k  t o p m o b h h m  KOXOAKaM ocy m e- 
CTBJ1H6TCH T0pM03H0Ü JKHÄKOCTbK) (50% KaCTOpOBOTO MaCAa H 
50% öyTHAOBoro c n n p T a ) .  n p n  s t o m  b c h  CHCTeMa AOAJKHa 3 a n o A -
HHTbCH T0pM03H0H JKHÄKOCTbK) C JIOAHblM OTCyTCTBHCM B03AyXa.

nepeAHHe KOJiecHhie u h a h ih a p h  HMeioT c))opMy eraKaHa, yAaAeuHe 
B03pyxa h3 H aanopuibeBoro npocTpaHCTBa BecbMa 3aTpyAHeHO.

B p e 3 y A b T a T e  n p o ß e A e H H a  p a u a  SK cnepnM eH T O B  y A a A o c b  ä o -  
CTHTHyTb n o .T H o ro  y a a jieH H H  B 0 3 u y x a  jiH in b  c n o M o m b io  n p o K a n -  
k h  j k h a k o c t h  T 0pM 03O B , o c y iu e c T B A a e M o ft  c  n y A b c a u n e f t .  A o  BBO- 
A a  on n cb iB a eM O H  ycTaH O BK H  s t o  A O C T H raA ocb  n y T eM  M H o r o x p a T - 
m oro HajKaTHH Ha T o p M 0 3 H y io  n e A a A b . E lp n  s t o m  B 0 3 A y x  y f l a a h a -  
CH H3 T0PM 03H 0H  CHCTeMH TOAbKO nO CAe MHOTOKpaTHblX H3JKHM0B 
Ha n e A a A b . O n e p a u u a  T p e ö o B a A a  n p H A o m e H n a  3H aaH T eA bH H X  ycm 
AHÜ.

H 3-3a nepeyTOMaeHHH cAecapeft-cöopiUHKOB o t  THHcexoft (J>h3h- 
aecKoft paöOTU aaHHaa on ep au n a  BbinoAHaxacb HHorua Hexaae- 
CTB0HHO. HeKOTOpUe aBTOMOÖHAH, COlHeAlHHe C TAaBHOTO KOH- 
ueftepa, npHXOAHAoeb b t o p h h h o  npoxaaHBaTb, Tax KaK neAaAH 
TopM03a He oÖxaAaAH TpeöyeM oft «acecTKocTbio». Flpn HaanaHH 
B03Ayxa b  CHCTeMe THApaBAHuecKHft npHBOA t o p m o 3 0 b  paöoTaeT 
nAOXo.

Ü a h  MexaHH3aiiHH 3 t o h  TpyAoeMKoft onepau.HH h pe3Koro y jiy n -  
meHHH naaecTBa npoKaaHBaHHa « a  M o c k o b c k o m  3aBoae m a a o a h t -

Phc. 1.

THÄponpHBOA AeflcTByeT cAeuyioiUHM 0Öpa30M: npn HaacaTHH 
Ha TopM03Hyio neAaAb 6  ycHAHe aepe3 u i t o k  7 nepeAaeTca Ha 
nopm eHb TAaBHoro UHAHHApa. ITocAeAHHft BUTecHaer j k h a k o c t b  
H3 TAaBHOTO UHAHHApa Hepe3 TpyÖOnpOBOAbl B KOAeCHble T0pM03- 
Hue uHAMHApbi. IlopmHH KOAecHbix UHAHHAPOB nepeuaiOT ycHAHe

paHCHUX aBTOMOÖHAeft ÖblAH CnpoeKTHpOBaHbl H H3TOTOBAeHbI 
iiHeBMaTHaecKoe npncnocoÖAeHHe (p n c. 2) a a h  nepeMemeHHa ne- 
AaAH h cTeHA c BaxyyMiHbiM o t c o c o m  (p n c . 3). IlpHMeHeHHe y x a - 
3aHHux npHcnocoÖAeHHft oöecnean A o KaaecTBeHHoe BunoAHeHHe 
onepauHH Ha t a a b h o m  cöopoaHOM KOHBeftepe h  i i o 3 b o a h a o  3aMe-

riocx e  npexpameHHa HamaTHa Ha neAaAb, TopM03Hbie k o a o a -  
KH nOA ACfiCTBHeM CTHJKHHX npyJKHlH B03BpamaH3TCa B HCXOÄHOe 
nOAOHCeHHe. FIOPUIHH KOAeCHbJX UHAHHAPOB BblTeCHHIOT t 0pM03- 
Hyio JKHAKOCTb B MaTHCTpaAb.

riepeAHHe TopM03a HMeioT no u sa  KOAecHbix UHAHHApa h no 
OAHOMy oömeMy KAanaHy Bbinycxa B03Ayxa. BBHAy t o t o  h to

ripHcnocoÖAeHHe ajih  nepeMemeHHa neAaAH, noAyaHBiuee Ha3Ba- 
«n e  «M exaHHaecxaa H ora» c nHeBMaTHaecKHM npHBOAOM, npaxpen- 
AaeTca k  nonepeauiHe xy30Ba npn noM oiun KpoHmTeftHa c  npn- 
jk h m h u m  u h a h h a p o m  4 (p n c. 2), a A pyrofi KOHeu coeAHHaeTca c 
TopM03Hoft neuaAbio ouapHHpHUM 3axBaroM  7.
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C *aT biH  B03Äyx H3 nHeBMOceTH no r u ß x o M y  n iA a H ry  1  a e p e 3  
3anopHhifl K p a «  2  n p a c n p e A e A H T e A b H u fi  t p o h h h x  3  nocT ynaer 
OHlHOBpeMeHHO B npHJKHMHOH UHAHHAP 4  H B  nepeAH K U O  X phlU IX y 5 
p a ß oa ero  u h a h h a p b  6 .

r io a  B03ÄeflCTBH6M cixa T oro  B03Ayxa nepeMemaiOTCH nopuieHb 8 
h u i t o k  9 , a cjieÄOBaTejibHO, h  neAaAb, CBH3aHHaa c o  u i t o k o m .  
B xoH ue xoA a urroKa 3 o a o t h h x  10  con p u xacaeT ca  c  b h t k o m  npy- 
jx h h m  11 h , nonyHHB o c e ß o e  nepeMemeHne, 3axpbiBaeT ueHT­
paAbHoe oTBepcTne 12 b  nopum e, OAHOBpeMeHHo npoABH-

H a K o p n y c e  ycTaH O BXH  n p e u y cM O T p e H b i H aAH BH aa r o p a o B H in a  1 , 
MaH OM eTp 2, $H JibT p  3, peA yK iiH O H H bift K JianaH  4, .H a c o c  5  h  u iT y -  
u e p b i  6  a a h  n oA coeA H H eH H H  u iJ iaH roB .

TopM03Haa »H u x ocT b  «anieTaeTCH b  cncTeM y rHAponpHBOAa 
aBTOMoÖHJia HacocoM noA AaBAeHueM 1 kb/cm2.

>KHAKOCTb npOXOÄHT Hepe3 (J)HJIbTpyiOIUHH SAeMeHT 7 H 3aTeM 
no uiAa.Hry nocTynaeT k npucnocoßAeHHK) THna cTpyßuHHbi 8 ,  x o - 
T opoe yctaHaBAHBaeTca Ha HHTaTeAbHbifi ß a a ox  rHAponpHBOAa.

uiTOKa 9  h  nopniHa 8  paßoane nAoiuaAH n p aß oro  h  Ae- 
B oro Topua nopniHa He oAHHaKOBbi.

I I o s T O M y , H ecM O T pa Ha OAHHaKOBoe A aB A eH H e B 0 3 A y x a  n o  o 6 e  
cT o p o H b i n op u iH H , Ha e r o  3aa H H fi T o p e u  A e flcT B y e T  H 3ßbiT oa.H oe 
y cH A iie , p a B i io e  n p H M ep H o  40 k b .  F I o ä  B 0 3A eßcT B H eM  T a x o r o  y c K -  
AH a u i t o k  9  c o B e p u ia e T  p a ß ou H H  x o a  h  n e p e a a e T  cooT B eT C T B y io - 
m ee y c n A n e  n e a a A H  x o p M 0 3 a .  B KOH ue p a ß o a e r o  x o a a  u iT O xa  9 
H a n p a B A a io m a a  lu a f iß a  15, a  B c n e a  3 a  Heft h  T a p e A x a  X A a n a H a  13 
c o n p n x a c a x jT c a  c  b h t x o m  n p y K H H b i 16. r ip n  s t o m  X A an aH  n p n ix H - 
M a e -rca  x  A eB O M y T o p u y  n o p n iH a  h  OAH OBpeM eH H o O T xpb iB a eT  
u e H T p a A b H o e  O T B ep cT n e  b  n o p u m e .

C xaT U H  B03ayx H3 3aAHeH noAOCTH UHAHiHApa npoxoAHT ae- 
pe3 ueHTpaAbHoe OTBepcTne b  nopum e h  nycroTeAbifi u i t o x ,  a 
3aTeM yaaA aeTca b  aTMoc<})epy aepe3 OTBepcrae 17, npeaycMOT- 
peHHoe b  peryAHpoBoaHOM BHHTe 18. f la n e e  «x a T b iß  B03Ayx, oxa - 
3biBaa aaBAeHHe Ha AeBbifi T opeu nopm Ha, npoABHraeT u i t o x  Bupa- 
b o ,  h  paßoanfi u h x a  noBTopaeTca.

B n p o u e c c e  p a ß o T h i  n p u c n o c o ß A e H H a ,  n o  M ep e  3anonH 6H H H  eM - 
x o c T e ü  cH CTeM bi rH A p on p H B O A a , A a B A eH H e j x h a x o c t h  b  CHCTeMe 
3 0 3 p a c T a e T  h  n p n  o n p ea eA eH H O M  e r o  3HaaeH HH  u i t o x  aBTOMaTH- 
a e c x H  o cT a H a B A H B a e T ca  b  r p e ß y e M O M  n oA oaceH H H  B b u x a T o fi  n e -  
A aA H .

B o  BpeMa OTBepTUBaHHa B unycxH oro XAanaHa Ha xoaeoHOM 
TOpM03HOM UHAHHApe, T. e. npH CHHJXeHHH AaBAeHHH JKHAXOCTH B 
ciicTeMe, npHcnocoßAeHHe Taxace aBTOMaTHaecxH BbixnxwaeTca.

B ec npucnocoßAeHHa 2,5 kb, npoH3BoauTeAbHocTb 30— 50 xo- 
ä o b  uiToxa b  MHHyTy. M h c a o  x o ä o b  peryAHpyeTca BeAHHKiHofi o t -  
xpbiTua xpana 2.

rioÄ aaa  TopM03Hofi i k h a x o c t h  b  M arucrpaAb rHAponpHBOAa h 
3anOAHeHHe BCefl CHCTeMbi C HHTaTeAbHblM ßaUXOM BXAIOHHTeAbHO 
ocymecTBAaxiTca c  noMOuibK) yeraHOBXH c . BaxyyM-OTCocoM 
(PHC. 3 ) .

ycTaHOBxa nepeA B H *H oro Tuna c o c t o h t  H3 pe3epByapa a a h  
T0pMO3H0ft 5XHAXOCTH, CHCTeMbi AAH HaiHeTaHHH TOpM03HOÖ >XHA- 
XOCTH B nHTaTeAbHblfi fiaHOX H CHCTeMbi OTCOCa T0PM03H0H 5KHA- 
XOCTH OT BbinyCXHblX XAanaHOB XOAeCHblX UHAHHAPOB.

flaBAeHHe peryAHpyeTca peAyKUHOHHbiM xAana«OM 4  h xoh tpoah - 
pyeTca MaHoMeTpoM 2.

CucTeMa oT coca TopM03Hoii jkhaxocth coctoht H3 H acoca 5, 
c o 3 A a x im e r o  paapexceHHe b  ceTH  B c a c h m a io iu e r o  naTpyßxa c  pa3- 
BeTBAeHueM aah  noAcoeAHHeHHa x  HeMy Aßyx uiA auros (aah  npa-
BCfi H AeBOÖ CTOpOH aB TO M O ßH AH ).

Ha xciHue uiAaHra HMeeTca npHcnocoßAeHHe 9, xoT opoe c  no- 
Mouibio npHixHMa 10 npHxpenAaeTca x TopM03HOMy ßap aß an y.

B O T ca cb iB a x m iH ß  u iA a n r  BM OHTH poBaH a c T e x A a H H a a  T p y ß x a  11, 
a  b  npHJXHMHOM n p H cn o co ß A e H H H  n p e A y cM O T p e H a  u ie A b  äa h  Ha- 
ßAKIAeHHfl 3 a  B03AyiUHbIM H n y 3 b Ip b X a M H  B T0pM 03lH 0fl HCHAXOCTH. 
n p u  n p o x a a x e  o a e p e A H o r o  x o a e c H o r o  uhah hapb H axoH eaH H X  o t -  
c a c h iB a x im e r o  u iA a u r a  12 H a A e B a e T ca  Ha B b in y cx H o fl  X A a n a H . C A e -  
c a p b - c ß o p m u x ,  o T x p b iB a a  xaiohom  B u n y c x in o ß  X A a n a H , H a ß A M A a eT  
a e p e 3  cM O T p oB yk> m e A b  3 a  n p o x o A u m e f i  C T p y e fl T o p M 0 3 H o fl ikha-, 
x o c th . K o r A a  n y 3 b ip b x u  B 0 3 A y x a  H ca e 3 a io T , B b in y cx H o fl  X A an aH  
x o A e c H o r o  uhah hap3 3 a x p u B a K iT .

O tcoc jxhäxocth h  npoxaaHBaHHe ocym ecTBAaioTca oAHOBpe- 
MeHHO npu noM ouiu nHeBMaTHaecxoro npucnocofiAeHHa.

3anoAHeHne CHCTeMbi TopM 03«ofl HiHAXocTbio h yAaAeHHe B03- 
A yxa npoH3BOAaTca cAeAyxuuHM oßpa30M :

1. BbiHHMaxiT n p oß x y  H3 nuTaTeAbHoro ßaaxa TAaBHoro uh- 
AHHApa h npHcoeAHHHioT x  ropAOBHHe uiAaHr HaraeTaioiuefl CH­
CTeMbi yCTaHOBXH ÄAH 3anOA«eHHH TOPM03HOH JKHÄXOCTbK).

2. ycTaHaBAHBaiOT Ha ueAaAb TopM03a nHeBMaTuaecxoe npn- 
cnocoßAeH ue äah  nepeMemeHHa neAaAH.

3. C hhm3k>t 3aiuHTHbifl xoA naaox c  XAanaHa Bbinycxa B03Ayxa 
T0pM03a nepeAHero AeBoro xoA eca h npncoeAHHaioT x  HeMy 
uiAaHr cHCTeMbi B axyyM -oTcoca ycTaHOBXH a îh 3anoAHeHHa Top- 
M03HOÖ JXHAXOCTbK).

4. BxAioaaxjT CHCTeMy noAaaH TopM03Hofl ikhäkocth  b  ßaaox  
TAaBHoro uHAHHApa h oT coca  ee H3 xOAecuoro UHAHHApa (AaBAe­
HHe jKHAxocTH HarHeTaiouiefl chctcm u  He äoajkho  npeBbiuiaTb 
1 kb/cm 2) .

5. BxAioaaiOT npHcnocoßAeHHe ä a h  nepeMemeHua neAaAH u, 
OTxpbiBaa nepHOAuaecxH Ha */*— U oßopoT a  XAanaH Bbinycxa
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B o a a y x a ,  BbinycKaioT acnaxocT b nopunaMH a o  r e x  nop , n oxa  npa 
oaepepHOM OTBepTbißaHHH xaanaH a b  c m o t p o b o m  oxHe BaxyyM-
OTCOCHOH CHCTeMH He 6y.H eT BHAHO, HTO HCHAKOCTb BbIXOÄHT npO- 
apaHHofl cTpyefl 6e3 ny3HpbKOB B03ayxa.

6 . r io B T o p a io T  y K a3aH H b ie  o n ^ p a u H H  c  nep ea H H M  n pa B biM , 
3aHHHM JieBHM  H 33ÄHHM  n p a B H M  T 0 p M 0 3 0 M  3B T 0M 06H A H . (B  CBH- 
3H c  T eM , h t o  T o p M 0 3 H a s  CHCTeMa n e p e a H n x  KOJieC H M eeT OAHH 
x a a n a H  Ha a s a  u n a H H a p a  —  n e p e a H H e  T o p M 0 3 a  c a e a y e T  n p o x a -  
H 3Tb nO BTOpH O).

7. OTCoeaHHHiOT uuiaiHTH CHCTeMH BaxyyM -OTcoca h HarHeTaio- 
m eö CHCTeMH no OKOHHaHHH npOKaHKH. yßeA H B H IH C b B TOM, h t o  
xaanaHH BUnycxa B03ayxa n a o T H o  3aBepHyTH, naaeBaiOT Ha h h x

aamHTHHe pe3HHOBHe xoananxH h chhm3IOt c  neAaAH npncnocoC- 
aeH H e.

8 .  J l,oa H B ax)T  n p n  iH eoßxoaH M O CTH  b  ß a a ox  ra a B H O ro  UHAHHApa 
T o p M 0 3 a  a cH H x ocT b  Tax, h t o ö h  ee y p o ß e H b  He a o x o a h a  a o  B e p x - 
Hefl xpom xh ro p a o B H H H  Ha 10— 15 mm ,  a  3 a T eM  B C T aaaaiO T  npoß- 
x y  o  ropaOBHHy 6 a n x a .

9. FIpoTHpaiOT Bce aeTaan h y 3 a n  top m o3h oö  CHCTeMH caa- 
(JjeTxoft.

B H eH peH H e on n ca H H H X  n p H c n o c o ß a e H H H  Ha a B T 0 3 a B o a a x  h b 
xpyn iH H X  aBTopeM O H TH H X 6 a 3 a x  noB H C H T x y a b T y p y  n p o H 3 B o a -  
CTBa, oß ecn eH H T  M exaH H 3auH K ) T p y a o e M x o r o  n p o u e c c a ,  yMeHbui.HT 
p a c x o a  T op M 0 3 H oft h ch axocth  h yayH U iH T x a n e c T B o  B H n y c x a e M u x  
aB TO M oÖ H aefl.

T j i y ö o K o e  C B e p j i e H H e  a B T O M O Ö H J ib H b ix  K J ia n a H O B  H 3  j K a p o y n o p H o f l  C T a j i n

H. H. B O B K , B. B. M Y P 3 HH
H eonGM H cKH A H ayM H O -M ccnenoB aTenbCH M H  h h c t m t y t  t c x h o h o t h m  M aiu H H ocT poeH M p

.(H H H TEXM A U J)

A B T O M O B H JIbH blE  B H n y c x H u e  xaanaHH H3 a c a p o y n o p H O Ö  
CTaaH  c r a y ö o x H M H  OTBepcTHHMH ä o  H a c T o a m e r o  BpeMeHH b 

H a u ie ft  C T paH e He H3rOTOBHHHHCb. OTAHHHTeAbHOÖ OCoßeHHOCTbK) 
H 3roTO BaeH H H  3 t h x  x a a n a H O B  h b a h c t c h  o n e p a p H a  r a y ß o x ö r o  C B ep- 
A0HHH OTBepCTHH ÄH 3M eTpO M  7 MM.  CAOHtHOCTb 3TOTO npOHeCCB 
o ß y c a o B a e H a  T eM , h t o  O T B ep cT H e B b in o A H a e T ca  b  a c a p o y n o p H o f i  
C T aaH , H M eiom efl B H c o x o e  c o a e p jx a H H e  x p o M a  h  B u c o x y x )  T B ep - 
a o c T b  7?C=32-t-38. K p a cn o a o J x e H H K ) OTBepcTHH  n p ea ^ H B a a ioT C H

i
Pa3HocmeHHOCmb 6/iwöom

acecTXHe TpeßoBaHHfl: pa3HOCTeHHOCTb « e  aoaatH a npeBum aTb 
0,2 m m  b  aroßoM ceneHHH xaanaH a. HHCTOTa oßpaßoTXH OTBepcTHH 
AoaaciHa ßHTb ne Hnace m ecT oro x a a cca .

Ha pnc. 1 noxa3aH scxh3  xaanaHa.
rionHTXH ocBOHTb r a y 6 o x o e  CBepaeHHe cnnpaabHHMH CBepaaMH 

(h CBepaaMH c TBepaocnaaBHHMH peacymHMH naacTHHaMH), npo- 
BOÄHBHiHeca Ha M ocx ob cx om  aBT033B0Äe HMeHH JlHxaneBa, He aa- 
an noaoHCHTeabHbix pe3yabTaTOB H3-3a ßoabin oro  
6paxa xaanaHOB no pa3HOCTeHHOCTH, a Taxace H3-3a 
hh3xoh npoH3BOÄHTeabHocTH Tpyaa.

Ha H ea a ß H H C x oM  aB T O M exaH H H ecxoM  3 a B o a e  T p e- 
ß o B a a o c b  b  c> x a T b ie  c p o x n  o p ra H H 3 0 B a T b  x p y n H o c e -  
pH H H oe npoH 3BOÄCTBO y x a 3 a H H b ix  x a a n a H O B  Ha yHH- 
B ep ca a b H O M  o6op yÄ O B a H H H .

P a öoT H H x a M H  H HHTEXM AIU M e a a ß H H C x o ro  c o b -  
H a p x o 3 a  6 b ia a  o x a s a H a  n o M o m b  3 a B o a y  b  ocßoeH H H  
o n e p a u H H  r a y ß o x o r o  CB epaeH H H . Ä B T op a M H  s to h  CTa- 
TbH ß b i a o  npHHHTO p eu ieH H e  npH M eHH Tb A a a  o n e p a -
u.hh CBepaeH H H  p y a ce ftH b ie  C B e p a a  h npoH 3B O A H Tb 
A a H H yx) o n e p a p H K ) Ha T oxapH O -B H H T ope3H O M  C T aH xe 
M o a e a n  1K62.

O A H a x o  n o n H T x a  C B epaH Tb x a a n a H H  pyjxeH H biM H  
C B ep a a M H , H3TOTOBaeHHbiMH n o  H op M a a a M  A a a  o p y -  
jxefiHbix n p e a n p n a T H H , He A a a a  p e3 y a b T a T O B  n o  n p n -  
HHHe 3aTH paHH H  h n o a o M O X  C B ep a  n p n  CBepaeHHH 
n e p ß o r o  * e  OTBepcTHH.

OneBHAHo, Ha paßoTy CBepa oxa3aan BanaHHe cne- 
UH(J)HHecxHe oeoßeHHoeTH MaTepnaaa xaanaHa h  ero 
BbICOXaa TBepAOCTb.

H p o B e a e H H H e  o n H T H u e  p a ß o T H  n 0 3 B 0 A H A H  O T H c x a T b  H y a t H y x )  
x o H C T p y x u H i o  p y a c e Ü H o r o  C B e p a a ,  p a u H O H a a b H y x )  r e o M e T p H K ) p e -  
a c y m e f t  n a c T H  e r o ,  o n T H M a a b H H e  p e a t H M H  C B e p a e H H H , y a o B a e T B O -  
p H T e a b H y x )  o x a a H t n a x > m y K )  a c n a x o c T b ;  a T a x a c e  n o p a a o x  3 a r o n x H  
h H 3 M e p e H H a  3 3 T O H e H H o r o  C B e p a a .  n o a y n e H H b i e  p e 3 y a b T a T b i  n p o -

B ep eH U  « a  ß o a b m o M  x o a n H e c T B e  x a a n a H O B  h  B H eap eH bi b n p oH 3 - 
BOÄCTBO, ,

n p a x T H H e c x H  M a T e p n a a  x a a n a H O B  « M e a  c a e a y io m H H  XHMHHe- 
c x h h  c o c T a ß :  C =  0,91% ; S i==l,78% ; M n = 0 ,5 0 % ; Cr =  19,71 % ; 
Ni = 1 ,7 2 % ; S <  0,03 % ; P =  0,03% .

T ßepaocT b xaanaHOB xoa eß a a a cb  b  n p eaea ax  R C = 32-H43. 
M nxpocT pyxT ypa MaTepnaaa xaanaHa npeacTaBaaeT coßoft nep- 

a h t  h Meaxne paBHOMepHo pacnpeaeaeHHbie x ap fin a u .
MHHHMaabHaa npoaoabHaa noaaaa CTaHxa 1K62 yMeHbuieHa b 

14 pa3 nyTeM ycTawoBXH cneunaabHO H3roTOBaeHHoro xoMnaexTa 
cMeHHbix mecTepeH h  cocTaßaaeT S o=0,005 mm/o6. KoMnaexT 
ycTaHOBaeHHbix Ha CTanox npHcnocoßaeHHH (pnc. 2) c o c t o h t  h3 
THApaBaHHecxoft ycraHOBXH 1, naTpoHa aaa xpenaeHHa CBepaa 2, 
xoHayxTopa 3, naiHroBoro 3a>KHMa 4  h  nHeBMaTHHecxoro unaHHA- 
pa c HeoßxoÄHMofi apMäTypoH (Ha cxewe He noxa3aHo).

B xanecTBe npHBoaa THapoHacoca Hcnoab30BaH AßHraTeab 
AJI42-6 MOIUHOCTbK) 1,7 K8T  C HHCAOM OßopOTOB «  =  930 oß/MHH.

H acoc JI1 0 -5  aonacTHUH, npoH3BOAHTeabHOCTbio 7 ji/muh, pa3- 
BHBaxjuiHH aaBaeHHe 25 kzJcm 2,

H a p n c .  3 n oxa3 a iH bi n a T p o H  a a a  x p e n a e H H a  C B e p a a  c o  urryue- 
p oM  1, n o  x o T o p o M y  n oA B O A H T ca x  C B e p a y  M a c a o  h n a H roB b ifi 
3aXXHM 4 .

J le B u f i  x o H e ir  u a H rn  H M eeT BHyTpeHHX)K) p e 3 b ß y  a a a  n o a c o e a n -  
HeHHa t h t h  nH eBM O H H aH H apa, p a c i i o a o * e H H o r o  Ha 3 a a « e M  x o H ite  
m n H H a e a a  c T a n x a .  KoH yc C B ep a a  3 a T a r H B a e T c a  b  n a T p o H e  c  n o -  
M om b X ) r a ö x H  2  q e p e 3  M eaH yxs n p o x a a a x y  3.

Ha p n c .  4 H 3 oß p a 5 x eH  x o iH a y x T o p  c. o t x h a h o h  n a a H x o f l ,  c o a e p -  
jx a m e ft  x o n a y x T o p H y x j  B T y a x y . n o c a a o a H o e  o T B e p c m e  n o a  x o h -  
a y x T o p H y r o  B T y a x y  p a cT o n e H O  n o c a e  ycTaH O BXH  x o H a y x T o p a  n a  
C T a a x e  b p a ß o q e M  n oaoJ xeH H H .

P hc. 2.

CßepaeHHe npoH3BoaHTca pyaceftHUM CBepaoM, KOHCTpyxpHa 
x oT op oro  acHa H3 pnc. 5, a reoMeTpna peacym eft nacTH noxa3aHa 
Ha pnc. 6.

noHHX<eHHe TBepaocTH CTeßaa HeaonycTHMO, Tax x a x  yMeHb- 
m aeTca acecTxocTb cn ep aa , h t o  BeaeT x  yxyameHHio n p on ecca  pe-
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33HHH H BhlKpaiUHBaHHK) peJXVIU HX XpOM OX. BaJKHhI.M HßJISieTCH 
c n e a y l o m e e :  cM em eH H e BepuiH H bi C B e p a a  O TH O cH TeabH o och  ( p a 3 -  
M ep  1,75+0,1 mm)\ y rJ ib i npn B ep u iH H e, on p ea ea s iK H U H e pacnoao- 
w e H u e  n n a B H b ix  p e j x y m n x  x p o M o x  ( y r a b i  53°30' h 57°30'); 33hh- 
xceH H e n e p e a H e ft  rp aH H  O T H ocu T eabH O  och  C B e p a a  (p a 3 M e p  0,1 +

+0,06 mm). 3HaHHTeJibHoe oTxaoHeHHe pa3Mepa 1,75 mm hhh 
y r a o B  53°30' h 57°30' B U 3biB aeT  nepepacnpeaeaeH H e chh pe3aHHH 
Ha raaBHbix peacyiunx xpoM xax h, x a x  caeacTBue, ycnjieHHoe 3a- 
THpaHHe OÄHOft H3 ö o k o b h x  iHanpaBasuoiunx noBepxHOCTeft. 3a m i- 
»eH H e nepeaHeft rpaHH Ha 0,1—0,06 mm o th o c h tc jib h o  och  cBepjia

P hc. 4.

y  3aT0He»Hbix Cßepji KOHTpojinpyioTCH HiaßjiOHaMH yrabi npn 
BepiHHHe H BeJIHUHHa CMemeHHH BepiUHHH CBepjia OTHOCHTeabHO 
och . y  h ob h x  CBepa caeayeT  BbißopoHHo HOHTpoanpoBaTb 3aHii- 
>xeHHe nepeaHeft rpaHH OTHOcHTeabHo och  CBepaa (cm. pnc. 6 ) .

KOHTpOJIb 3TOrO ,pa3M epa npOHBBOaHaCH yHHBepCaabHMMH 
cpe^cTBaMH no caeayiomeft cxeMe (puc. 7 ). MnxpoMeTpoM H3Me-

VS OcmaMHoe

no3BoaaeT noaynHTb HyaeBoft CTepaceHb, xoTopwft cnocoöcT B yer 
ö o a e e  naaexcHOMy o6pa30BaiHHio oTBepcTHH c npuMoaHHeftHoft 
OCMO.

B xanecTBe oxaaxcaeHHH npHMeHnercu cyab<}>0())pe30a (TO CT 
122-54), noÄaBaeMHH noa aaBaeHHeM 25 ks/cm2 (Ha Bxoae b xa- 
naa cßepaa).

CßepaeHHe BeaeTca Ha c a e a y x u u H X  pejKHMax: V = 4 4  m/m uh ;
/i=2000 o6 /m hh ; S0=0,01 mm/o6.

C xopocrb  pe3aHHH b aaeHOM cayn a e  orpaHHHHBaeTca bo3m ojx- 
h octhm h cTaHxa, HMeiomero MaxcHMaabHoe nn cao oßopoTOB n — 
=2000 o6/m hh. CcepaeHHe eeaeT ca nepe3 xoH ayxTopH yio BTyaxy 
3a oaHH n p ox oa , 6e3 BbiBoaoB CBepaa. J(aH oöaerneHHH BH xoaa 
CTpy*xH  xoH ayxTopH aa BTyaxa n oca e  yrayßaeHHH CBepaa Ha 
7— 8 mm M oweT ObiTb oTBeaeHa. yxa3a«H bie  p e»H M u  oßpaßoTKH 
oÖecnenHBaxiT cToftxocTb CBepaa He HHixe 40 mhh. MauiHHHOro 
BpeMeHH. F locae 40 mhh. MauiHHHOro BpeMeHH paöoTbi CBepaa H3- 
h oc aocTHraeT 0,10— 0,30 mm, h CBepao n oa ae*H T  nepeTonxe.

3aTynaeH H ue CBepaa 3aTanHBax)TCH iuaniJiOBaabHbiM xpyroM  
H3 3eaeH oro «apÖ H aa xpeMHHH Ha xepaMHnecxofl CBH3xe 3epHH- 
CTOCTbK) 80, TBepaOCTbK) C M ,—  CM 2. OxpyJKHaH CXOpOCTb Bpa­
meHHH x p y ra  a o a a c«a  ßbiTb b n p ea ea a x  10— 1 6  jw/cex. 3aTOHxa 
npoHSBoaHTCH T oabxo no raaBHHM 3aa»HM  rpaHHM. TaaBHue pe- 
w ym n e xpom xh aoBoaHTCH co  c to p o h u  3aa«HX rpaHefi. R u c k  a o -  
BoaonHoro CTaHxa cMa3biBaeTca nacTOfi. coaep w au ieft xap ßn a  6o- 
pa 3epHHCT0CTbio M14 Han M28.'

puacn  pa3Mep A. Pa3M ep B noacHHTWBaaca nyTeM BHHHTaHHH H3 
(jiaxTHHeoxoro pa3Mepa A auaMeTpa HroaxH, paBHoro 0,6 mm. 
Hcxom m h pa3Mep 3aHHaceHHH nepeaHeft rpaHH o n p e a e a a a cs  xax  
pa3HOCTb M e ix a y  noaoBHHoft 
^axTH necxoro anaMeTpa CBep­
aa  h pa3Mepa B.

B H e a p e H n e  b n p o H 3 B o a cT B o  
(x p y n H o c e p H H H o e )  on n caH H O - 
r o  c n o c o ß a  CBepaeH HH b h - 
nyCXH blX aBTOMOÖHabHblX 
xa a n a H O B  hoboh  xoH C T pyxu H H  
H3 J x a p o y n o p H o ii  C T aan  n o -  
3 B o a n a o  n o a y n n T b  1 0 0 -n p o -  
u eH T H yio  roaH O C Tb xa a n a H O B  
B COOTBeTCTBHH C TpeÖ O B a- 
hhhmh n e p T e * a  h TexHHuec- 
XHMH yCaOBHHMH. Pa3H O CTeH -
HOCTb CBepaeHbix xaanaHOB He npeBbimaeT 0,05— 0,08 mm, nncTora 
nOBepXHOCTH OTBepCTHH V 7 H Bbliue.

A b t o p h  ciHTaioT, h to  noayHeHHHe pe3yabTaTbi b n acT H  Bbißopa 
HHCTpyMeHTa, xoHCTpyxuHH ero , reoMeTpHH peacym efl nacTH, 
oxaaacaeiiHH MoryT ÖHTb Hcnoab30BaHbi n p n  opraHH3auHH M acco 
n o r n  n p o H 3 B n a c m a  v x a a a n f lb ix  x a a n a n o n .
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OnHCTKa ot oKajiHHbi BeAOMbix uiecTepeH rjiaBHOH nepeAanw

a B T O M O Ö H J i a  « B o j i r a »

A .  A . C B E U 1 H H K O B , H . 51. K Q 3 flK O B , JI. f l .  r O J iy E O B C K A fl , A . ü .  )K M r y H

ropbKOBCKHH a B T 0 3 a B 0 fl

B m n O H f l H b l X  n epeaanax , k k o top h m  o th o c h tch  uieerep- 
« h  ruaBHoft nepejanH  aaAHero MocTa aBTOMOÖHUH «B o u ra » , 

ocoöeH H oe 3HaneHHe npnoßpeTaiOT HHCTora noBepxHOCTH h reo- 
MeipHH 3yÖbeB iuecrepeH , KOTopbie npn cooTBeTCTByiomeM BbiÖope 
CM33KH onpeAeusuoT paöorocnocoÖHOCTb h AUHTeubHOCTb cuyiKÖM 
HaHHbix uiecTepeH.

ripn 3Kcn.nyaTau.HH rnnoHÄHbix uiecTepeH « a  aBTOMoÖHUSix 
«B o u ra »  HaßjnouajiHCb cuynan noHBueHHH uiyMa nocue npoöera  
aBTOMOÖHJieft ot 6000 ao  12 000 km .

C  uejibio ycTpaHCHHH uiyMa h yBeuHHeHMH cp oxa  cuyiKÖbi rnn o- 
h a h u x  uiecTepeH ruaBHoft nepeuann aBTOMOÖHUH «B o u r a »  npoBO- 
ÄHUaCb paÖOTa n o  H3HCKaHHK> pa3UHHHHX cn ocoßoB  OHHCTKH me- 
cTepeH n ocu e  TepMoo6pa6oTKH, oßecneHHBaioiUHx yuynuieHHe hh- 
ctoth  noBepxHOCTH 3y6beB h yuyumeHHe KOHTaKTa b 3auenue- 
hhh. KpoM e Toro, cTaBHJiacb ueub yuynuiHTb ycJiOBHH T pyu a, hc- 
kuiohhb necKOCTpyflHbiH c n o c o ö  ohhctkh uiecTepeH ot OKauHHbi.

flUH OnpOÖOBaHHH p33UHHHbIX CnOCOÖOB OHHCTKH UiecTepeH OT 
OKajiHHbi 6biua noAroTOBJieHa napTHH BeAOMHx m ecTepen 
12-2402060 b  KouHnecTBe 30 uit. 3 y 6 b a  uiecTepeH Hape3auHCb 
AByMa cnoco6aM H : mctoaom  npoTHTHBaHHa (nojiyoÖKaTHHfl Me- 
t o ä ) h MeTOÄOM oÖKaTKH. XHMHKO-TepMHHecKan oÖpaßoTKa Uie­
cTepeH ( ct. 2 0 X H M ) npoH3BOAHJiacb n o cueAyioiUHM peiKHMaM:

1. U e M e H T a u H H .  OcymecTBuneTCH npn TeMnepaType 950±10° 
h BbiuepjKKe 10 nac. CocTaB Kap6iopH3aTopa: 2 5 %  —  cB e*ero , 
75%  —  OTpaßoTaHHoro. 3arpyaK a uiecTepeH b hiuhk n o  10 u it. 
ru yC m ia  ueMeHTOBa.'HHoro cjioh 1,2— 1,5 mm.

2. 3 a K a j i K 3 .  H arpeB  b sueKTponeHH H -45  c  ra 3 O B 0 ft 3 a ß e -  
coft. 3arpy3K a n a  n ou  neun c  npeuBapHTeubHbiM oKyHaHneM me- 
CTepeH b  BepeTeHHoe M acao. TeM nepaTypa HarpeBa 840±l0°, Bpe­
MH BUAepHiKH OT 20 MHH. AUH nepBOH UleCTepHH AO 35 MWH. AUH 
nocAeAHen mecTepHH. IllecTepHH oxuaucuaiOTCH b Macue u o ä  npec- 
COM TUHCOHa npn ABBJieHHH 2,5----5,0 aTM.

3. O  t  n  y  c  k. H arpeB  b aueKTponenn. TeM nepaTypa HarpeBa 
200±10°, BpeMH BbiAepjKKH 90 mhh. ripneMHaH TBepaocTb m ecre- 
peH R C  58— 60.

n o c u e  TepMHHecKoö o6pa6oTKH yuaueHHe OKauHHbi c  onbiTHbix 
BeAOMbix uiecTepeH ocym.ecTBU5i.nocb: necKocTpyÜHOH ohhctkoh
no AeücTByioiueH TexiHOUorHH (Tpw mecTepHH), ApoöecTpyftHoü 
ohhctkoh qyryHHoft A p oöb io  (tph  mecTepHH), ApoßecTpyÜHoii 
ohhctkoh CTaubHofl A p oöb io  (nHTb uiecTepeH) H rHAp0a6pa3HB- 
hoö  o6pa6oTK oft no pa3UHHHbiM BapnaHTaM (19 uiecTepeH ).

flpoÖecTpyH H an ouncTKa uiecTepeH HyryiHHoft kouotoh upoöbio  
AnaMeTpoM 0,3— 0,6 m m  ocym ecT B uauacb b ApoöecTpyÜHOH Mauin- 
He Ka'pyceubHoro THna. IllecTepHH npn OHHCTKe p acnouaraun cb  Ha 
BpaiuatomeMCH c r o u e  MauiHHU. OnmuauHCb ohh co ctopohu  3y6b- 
eB 3a Aaa n p oxoA a, npn stom  n ocu e n ep ß oro  n p ox ou a  mecTepHH 
noßopauHBauHCb Ha 90°.

flpoßecTpyfliHaH OHHCTKa uiecTepeH CTaubHofl u p oöb io  H3 npoBO- 
uokh AnaMeTpoM 0,8 m m  (06 =  1904-220 kz/m m 2) npoH3BOAHuact 
b npoxoAHoft ApoßecTpyflHOH MauiwHe no AayM BapnaHTaM: c  Bpa- 
meHHeM uiecTepeH c  noMOiubio cneunaubH oro npHcnocoÖueHHH h 
6e3 BpameHHH nyTeM nocueuoBaTeubH oro nepeuBHHteHHH iuecTe- 
peH noA 30H0H HaKuena npn OAHOKpaTHOM noBopoTe hx Ha 90°. 
nOCUeAHHH BapnaHT AOUJKeH BOCnpOH3BOÄHTb B npOXOAHOH Apo- 
ÖecTpyflHofi MauiHHe ycuoBHH ohhctkh, aHauorHUHbie ycuoBHHM 
oßpaßoTKH b MauiHHe KapyceubH oro THna (c  BpaiuaioiuHMCH cto- 
uom ) .

THÄpoa6pa3HBHaH o6pa6oTKa uiecTepeH ocyiuecTBunuacb b 
onuTHoft ycTaHOBKe. B KanecTBe paOoneH hchäkocth Hcnoub30Ba- 
uacb  CMecb naccHBHpyioiuero pacTBOpa h sueKTpoKopyHAa 3ep- 
HHCTOCTbio 100 huh 240 (3 0 %  no o Ö ie M y ). naccHBHpyioiuHÖ pac- 
TBop (b  BecoBbix npoueH Tax) coctoht H3 9 8 %  b o a m ; 1 ,5%  Kaub- 
UHHHpoBaHHoft c o a u ; 0 ,5 %  HHTpaTa HaTpun. flepBOHauaubHo thä- 
poa0pa3HBHaa onncTKa bc a o m u x  uiecTepeH ocyiuecTBUHuacb 
spyiiH yio, npu 3aKpenueHHH uiecTepeH b cneuHaubHux n p u cn ocoö- 
ueHHHX, oÖecneuHBaioiuHX hx BpaiueHHe. B AaubHeftuieM BeAOMbie 
mecTepHH onnmauHCb «a  tom  * e  npHcnocoßueHHH, ho npn acecT- 
kom  KpenueHHH con u a  b  noB oporaoM  KpoHUiTeÜHe noA onpeAe- 
ueHHHMH yruaMH k  oßpaÖaTbiBaeM oö noBepxHOCTH 3y6beB (pnc. 1 ).

BUHHIHHe pa3UHUHbIX cn ocoßoB  oh h ctkh  n a  KaHeCTBO UiecTepeH 
oueHHBauocb no H3MeHeHHio h h c to t h  noBepxHOCTH 3y<5beB h 
oKpyacHoro mara uiecTepeH. KpoMe t o t o ,  Ha HeKOTopux uiecTep- 
hhx H3ynauocb BUHHHne TepMHuecKoft oÖpaßoTKH h cnocoßa oh h ct-

kh Ha BeuHHHHy Kopo6ueHHH, OneHHH no 3aAHeft nuocKOCTH h no 
OTBepcTHio AnaMeTpoM 124,4 mm. Ha KOHTaKT b 3auenueHHH h Ha 
uiyMOBbie KauecTBa uiecTepeH b nape h b MOCTax. npn cnapHBa- 
hhh b KauecTBe BeAyiUHX uiecTepeH öpauHCb cTaHAapTHbie rnecTep- 
hh 21-2402017 6e3 AonouHHTeubHofl ohhctkh. HarpeB BeAymnx uie- 
CTepeH nOÄ 3aKaUKy np0H3B0ÄHTCH B HH3K0UHaHHCT0Ü .BAHHe H 
nosTOMy o'iHCTKa hx nocue TepMHHecKOH oöpaöoTKH He npenycMar- 
pnBaeTCH TexHouorHeft.

Phc. 1. BHeuiHHH bha npncnocoöueHHH auh rHApoa6pa3HBHoii 
ohhctkh BeAOMbix uiecTepeH 12-2402060:

/  —  o Ö p a ö a T M B a e M a a  m e c T e p H H ; 2 —  c o n a o ;  3 —  n o B o p o T H b if t  K p o H u iT e fiH  
c  3 a K p e n jie H H b iM  c o n J io M .

MncTOTa noBepxwocTH 3yßbeB uiecTepeH H3Mepnuacb Ha npoiJiH- 
uoMeTpe KB-7 (THn. 740). Otkuoh6hhh OKpyiKHoro uiara h 6ne- 
hhh no 3aAHeft nuocKocra BeAOMbix uiecTepeH npoBepnuHcb Ha 
cneunaubHbix npHcnocoöueHHHX 24-V-76824 h 24-V-53205.

Pe3yubTaTu SKcnepHMeHTaubHHX ashhux no oueHKe buhhihhh 
pa3UHHHbix cnocoßoa h pejKHMOB ohhctkh Ha KauecTBO uiecTepeH 
npHBeAeHH Ha pnc. 2— 6. Ha sthx pwcyHKax nyHKTHpHan uhhhb 
OTHOCHTCH K UieCTepHHM nOCUe MeXaHHHeCKOH OÖpaÖOTKH, cnuoui-
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Phc. 2. BuHH H H e n ecK O C T pyfiH oii ohhctkh Ha HHCTOTy noB epxH O C TH  
h BeuHHHHy o K p y iK H o ro  u ia r a  B eA O M bix u ie cT e p e H  12-2402060:

/  —  x o n  B n e p e a ; I I  —  x o a  Ha3 a a .
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Phc. 3 . BuHH H He A p o Ö e c T p y ftH o ö  ohhctkh n y ry H H o ft  A p o ö b io  
0  0 ,3 — 0 ,6  MM  Ha HHCTOTy nOBepXHOCTH H BeHHHHHy o K p y iK H o ro  

mara uiecrepeH;
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Haa ahhhh — k TeM »ce  mecTepHHM nocjie TepMooßpaßoTKH h co- 
oTBeTCTByiomHx cnocoöoB hx ohhctkh.

H3 nojiyaeHHbix äshhux CAeayeT, hto necKocTpyfiHaa ohhctkh 
Be«oMbix uiecTepeH 12-2402060 no ÄeficTByiomefi TexHOJiorHH bh- 
3UßaeT yxyameHHe hhctotm noBepxHOCTH 3y6beB b cpeÄHeM na 
24pd h yßejiHHHBaeT oTKAOweHHe OKpyxcHoro mara uiecTepeH c  13 
ao 26 mk b cpeaneM.
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Phc. 4. BAHHHHe APoßecTpyfiHOfi ohhctkh cTaAMiofi Äpoßbio 
0  0,8 mm Ha HHCTOTy noBepxHOCTH h BejiHHHHy OKpyxcHoro mara 

BefloMbix mecTepe« 12-2402060 npn BpameHHH mecTepeH:
I  —  x o a  BnepeA; I I  —  x o a  HasaA.
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P hc. 5. BjiHHHHe rH,apoa6pa3HBHOH ohhctkh (3epHO 100) Ha hh- 
CTOTy noBepxHOCTH h BenHHHiHy OKpyjKHoro mara mecTepeH 

12-2402060:
/  — x o a  Bnepea; I I  —  x o ä  Ha3a,n.

Jlpo6ecTpyöHaa onncTKa mecrepeH HyryHHofi ÄpoÖwo AHaMeT- 
poM 0,3— 0,6 mm Taxace oßycAOBAHBaeT CHHHceHHe xanecTBa me­
cTepeH. npn  TaKoft oßpaöoTKe hhctotb noBepxHOCTH 3y6beB yxyA- 
maeTCH b cpeAHeM Ha 22pd, a OTKAcmeHHe OKpyx<Horo mara B03- 
pacTaeT b cpeA«eM c  12 a o  21 m k.

Ohhctk3 cTaJibHoß A poßbio AnaMeTpoM 0,8 mm npaxTHnecKH He 
H3MeHaeT HHCTOTy noBepxHOCTH 3y6beB h hcxoähhh OKpyjKHofi 
m ar mecTepeH BHe 33bhchmocth ot MeTona hx ohhctkh (c sp a m e- 
HneM hah 6e3 BpameHHH m ecTepeH ). 3 to , ohcbhaho, cbh33ho c 
■reM, hto CTajibHan A poßb HMeeT ßoA ee «H3Kyio TBepaocTb no 
cpaBHeHHio c  TBepÄOCTbK) mecTepeH h nosTOMy npn o6pa6oTKe 
CTHAbHOfi APOÖbK) yAaAHeTCH TOAbKO 0K3AHH3 6e3 HCKajKeHHH
reoM eT p H H  3 y 6 b e B  m e c T e p e H .

P hc. 6. B ah hhh c T H A p o a 6 p a 3 H B H o ß  oh h ctk h  (3 e p H 0  240) Ha hh- 
CTOTy noB epxH O C TH  h BeAHHHHy O K p y x cH o ro  m a r a  BeaoMBix 

m e c T e p e H  12-2402060:
a  —  OAHCTKa B p yq H y io ; 6  —  oiH C T K a b  n p n cn o co ö n e H H H  (p h c .  1 );

/  —  x o a  BnepeA: I I  —  x o a  Ha3aA.

FHÄpoa6pa3HBHaH onncTKa oöecneHHBaeT yjiymueHHe hhctotu 
noBepxHOCTH 3y6beB bcaomhx mecrepeH Ha 7\id npn HcnoAb30- 
B3HHH SAeKTpOKOpyiHfla 3epHHCTOCTbK> 100 H Ha 14|id npH paÖOTe 
C SJieKTpOKOpyHÄOM 3epHHCT0CTbK) 240. n o  aÖCOAKJTHOMy 3Hane- 
HHio HHCTOTa noBepxHOCTH 3y6beB mecTepeH nocAe rHApoa6pa3HB- 
HOft OHHCTKH (npH OnpOÖOBaHHOH 3epHHCTOCTH 3AeKTpOKOpyHAa)
H3MeHHeTCH b npeAeAax 55— 65 p<9.

n p n  rHÄpOa6pa3HB!HOH OHHCTKe HaÖAHDAaAOCb 3H3HHTeAbH0e OT- 
KAOHeHHe OKpyatHoro m ara , AOXOAHmee ä o  40— 48 mk Ha m e- 
CTepHHX, KOTopbie OHHmaAHCb npn yÄBOeHHOM HAH yTpOeHHOM Bpe­
MeHH BMeCTO HeOÖXOÄHMOrO ÄAH yÄaAeHHH OKaAHHbl. npHHH- 
HOH 3T0T0 HBAHeTCH HeCOBepmöHCTBO pyHHOTO CnOCOÖa OHHCTKH 
mecTepeH. fleftcTBHTeAbHO, npHMeHeHHe cneiiHaAbHoro n p n cn ocoö - 
aohhh (pnc. 1) HecKOAbKO yAynmHAO KanecTBO m ecrepeH  (p n c. 6 ) , 
0ÄH3K0 HCX0ÄH3H BeAHHHHa otk aoh öh h h  O K py*H oro m ara OnHTb 
He coxpaHHAacb BCAeÄCTBHe pynHoro BpameHHH mecTepeH npn 
OHHCTKe. O n e B H Ä H O , aa h  coxpaHeHHH OKpyjKHoro m ara mecTepeH 
HeOÖXOÄHMO nOAHOCTblO aBTOMaTH3HpOBaTb npOHeCC OHHCTKH, CO- 
3ä3b ycAOBHH paBHOMepHoro c ieM a  MeTaAAa mecTepHH npn yaa- 
AeHHH OKaAHHbl.

n o  BceM ocTaAbHUM napaMerpaM (ßeAHHHHe öh ch hh , nHTHy KOH­
TaKTa, myMOBbiM KanecTBaM h t .  ä ) sce onbiTHbie mecTepHH, hoä- 
BepTHyrae ÄpoöecTpyHHoß onncTKe CTaAKHofl Äpoßbio h rHÄpoaÖ- 
p33HBHOfl OHHCTKe, nOAHOCTblO YÄOBAeTBOpHAH npeA'bHBAHeMbIM 
K HHM TpeÖOBaHHHM.

n o A y n e H H b ie  p e 3 y A b T a T b i no3BOAHAH B33M eH  n e c K o cT p y ß H o fl  
OHHCTKH BHeÄPH Tb B npOH3BOÄCTBO ÄP O Ö eC T pyflH yiO  OHHCTKy BeÄO-
mhx mecTepeH 12-2402060 CTaAbHoß Äpoöbio ÄHaMeTpoM 0,8 mm b 
ÄpoßecTpyflHofl MamHHe c BpamaiomHMCH ctoaom.

n o c A e  3aB epm eH H H  p a ö o r  n o  K O H C T pynpoB aH H io h n sroT O B A e- 
hhk) rH Ä p o a ö p a 3 H B H o fl  ycTaH O BK H  n p e Ä n o A a r a e r c H  3aM eH H Tb a p o -  
Ö e cT p y ftH y io  OHHCTKy rH Ä p o a 6 p a 3 H B H o fl .

'̂ lU u to G fiU U W J L U V

C O B P E M E H H O E  T E X H O J IO r H H E C K O E  O B O P y flO B A H H E , H 3rO T O B J IJJ E M O E  H A 3 A B O Ä A X  
4 E X O C J IO B A U .K O H  C O U H A J IH C T H H E C K O H  P E C n y B J IH K H

IM  E J K Z iy H A P O /lH A J l npMapKa, npo- 
HcxoÄHBman oceHbio 1960 r. b BpHo 

(H CCP), npoaeMOHCTpHpoBaAa öoAbmne 
H3MeHeHHH B COCTaBe H KOHCTpyKIlHHX CO- 
BpeMeHHoro TexHÖAorHHecKoro oß opyaoB a - 
HHH ÄAH MaiHHHOCTpOeHHH.

AHaAH3 STOTO oßopyÄOBaHHH npHBOÄHT 
K BUBOay, HTO pa3BHTHe KOHCTpyKUHfl 
CT3HK0B H MamHH HA6T ÄO ÄByM OCHOB-
HbiM HanpaBAeHHHMi

1) C03ÄaHHe HOBHX MamHH HAH CHCTeM 
MamHH BHCOKOß npOH3BOÄHTeAbHOCTH ÄAH 
M accoB oro npoH3BOÄCTBa;

2) co3Ä3HHe HOBoro oöopyaoBaHHa c 
thOkhmh äah nepeHaAaÄRH aBTOMaTHHe- 
CKHMH CHCTeM3MH Ha 6a3e MOÄepHH3aUHH 
yHHBepcaAbHbix h noAyyHHBepcaAbHbix 
MeTaAAopeacymHX ct3hkob äah ocHame- 
hhh hmh npeoßAaAaiomero b MamnHo- 
cTpoeHHH MeAKO- h cpeÄHecepHßHoro npo-
HSBOÄCTBa.

3naHHTeAbHaH nacTb stoto  oöopyÄOBa- 
hhh npeacTaBAneT HHTepec äah aBTOMO- 
ÖHAbHblX, aBTOÖyCHblX 33B0A0B, a TaKJKe 
33B0Ä0B, HBTOTOBAHIOmHX npHU,enbI, Bbl- 
nycKaiomHX He3HaHHTeAbHoe koahhcctbo 
npoÄymjHH, äah ocHameHHH kotopmx hc- 
n0Ab3yeTCH 3HaHHTeAbHbifl napx MaAonpo- 
H3BOÄHTeAbHbIX noAyyHHBepcaAbHbix Me- 
TaAAopeHcymnx ctähkob, nepeHaAaatHBae- 
m u x  Ha oßpaöoTKy OÄHOTHnHbix aeTaAeß: 
BaAOB, mecTepeH, pwHaroB h t . n.
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CTpeM/ieHHe npncnocoßH Tb npocTeftm ee 
MeTajwiope>Kymee oßopyaoB aH ne ä a h  yc- 
a o b h h  paöoTbi c ßoAee Hanpa>KeHHbiMH 
TeMnaMH Bbinycna npouyKUHH b h a h o  Ha 
npHMepe ,MOAepHH3auHH b M C C P  MejiKHX 
BGpTHKajlbHO-CBepjIHJIbHblX CT3HK0B H3- 
CTonbHoro THna. B pe3yAbTaTe oCHaiueHHH 
3THX CT3HK0B MaAOTaßapHTHblMH MHOTO- 
mnHHflejibHbiMH rojioBKaMH ä a h  CBepne- 
HHH, paCTaHHBaHHH, pa3BepTbißaHHH, 6 a o -  
KHpOB3HHH T3KHX CT3HK0B Ha OÄHOH CTa-
h h h 6  c  oßmnM c t o a o m  o ß p a 3 y e T C H  a r p e -  
raTHblH CBepJIHJIbHblH CTaHOK AAH nocae- 
AOBaTeAbHofi oßpaßoTKH MaccoBbix Ä e T a - 
neft.

3aBOÄH (J)HpMbi T O 3  HexocAOBauKoii 
couHajiHCTHnecKoft pecnyfiAHKH, a TaKwe 
<l>paHUHH h Ä pyrnx  CTpaH peKAaMnpyioT 
Haßopbl THnOBblX CHAOBblX TOAOBOK K aTpe- 
raTHbiM CTaHKaM, KOTopbie npoÄaioTCH 
JUih  MOÄepHH3apHH Ha Meere arperaTHbix 
CT3HK0B HAH KOMnAeKTaUHH HX CTaHflapT- 
HUMH y3AaMH.

XapaKTepHoft nepToii h o b h x  KOHCTpyK- 
UHft MeTaAAopewymHX c t 3 h k o b  1960 r., 
H3roTOB^aeMbix b  MexocAOBaKHH, HBAHeT- 
ca  Äa^bHeftmee noBbiuieHHe CTeneHH rnß- 
k o c t h  aBTOMaTH3au,HH Ha 6a3e nporpaM - 
MHpOBaHHH B UeAHX HCn0Jlb30B3HHH HX B 
ycjioBHHX Menno- h cpeAHecepHÜHoro npo- 
H3BOÄCTBa, b  KOTopbix T p eß yeT C H  nacTaa 
h ß b id p a a  nepeHanaAKa.

T a K H e yH H B epcdJ ibH bie  c t 3 h k h ,  K an  t o -  
K a p H u e  h  T O K apH O -peB O JibB epH bie, o c H a -  
m eH h i cn e iiH a jibH biM H  y c ip o ft c T B a M H , n o -  
3BOAHIOIUHMH O Cym eCTBH Tb HHCTHHHyiO aB - 
TO M aT H 3auH io o ß p a ß o T K H . H a n p H M e p  t o -  
K a p H u e  CTaHKH C H aßxieH bi T H A p oK on H p o - 
BaAbH blM H  yC T poßC T B aM H , ynpaB A H eM biM H  
n p n  n o M o m n  y n o p o B ,  h t o  A a e T  B 0 3 M 0 * -  
HOCTb B aBTOMaTHHeCKOM UHKAe BeCTH 
M H o r a n p o x o A H y r o  oßT O H K y cT y n e H n a T b ix  
B a a o B .

H a apMapKe noKa3aHbi h yHHBepcaAb- 
Hbie 3arpy30HH0-pa3rpy30HHbie ycTpoftcTBa 
k ToxapHOMy cTaHKy S S K 50, c  noM om bio 
KOTopbix 3aroTOBKa THna BaAa AnaMeT- 
pOM AO 80 MM H ÄAHHOH AO 500 MM H3 
ßyHKepa 3arpy5KaeTCH b  p aßonyio  no3H- 
UHIO H TOTOBOe H3AeAHe BbIHHMaeTCH na 
ycTaHOBOHHyio nAomaAKy.

OßCAyHCHBaHHe peB O A bB epH blX  CT3HK0B 
n p o c r o e :  aB T O M aT H H ecK oe B K AioneH H e T p e - 
ß y e M b ix  o ß o p o T O B  h  n o A a n  AO CTnraeTCH  
nOBOpOTOM peB O A bBepH O H  TOAOBKH (cT a H - 
KH RC).

P eB O A b B ep H b ie  c t 3 h k h  T H na RP n p e B p a -  
m eH b i b  n o n y a B T O M a T b i: c  n o M o m b io  n p o -  
rpaM M H blX  yCTpOHCTB aBTOMaTHHeCKH H3- 
MeHHHDTCH peiK H M bl O ß p a ß oT K H  H H aC T poft- 
K a a a  A p y r n e  h 3 ä 6 A h h .

MoAepHHSHpyioTCH h TOKapHO-Konnpo- 
BaAbHble CTaHKH ÄAH oßTOHKH B3AOB ny- 
TeM aBTOMaTHHeCKOTO H3MeHeHHH pejKH- 
MOB oßpaßoTKH no neptjjOpHpOBaHHblM 
KapiaM  (p n c . 1 ). B nepßbie AeMOHCTpn- 
pyeTCH TOKapHO-KonHpoBaAbHbiH noAyaB- 
TOMaT S P n -6 3  c  nporpaMMHbiM ynpaBAe- 
HHeM, co3AaHHbift HHH MeTaAAOoßpaßa- 
TblBaiOIHHX CT3HKOB (I lp a r a ) .  CTaHOK 
npeAHa3HaqeH aa h  oßpaßoTKH TH*eAbix h 
ßoAbuiHx (})AaHueoßpa3Hbix AeTaAefl THna 
mecTepeH, CTynnu, Hainen AH<}><}>epeHUHaAa 
AnaMeTpoM ä o  630 mm. C t3 h ok  HMeer 
TpH He33BHCHMbix cynnopT a, paßoHHe one- 
pailHH KOTopbix COBMemeHbl B OAHH aBTO 
MaTHHeCKHÖ UHKA.

H a  p n c .  2 A aH  oßm nft b h a  CTaH Ka, a Ha 
pnc. 3 n o K a 3 a H a  aananKa  CTaHKa ä a h  ofi- 
paÖOTKH CTynnu. Ka>KAbifl cynnopT  cTaH- 
Ka HMeeT caMOCTOHTeAbnoe nporpaMMHoe

yCTpoflCTBO, KOMaHAbl OT KOTOpOTO MO/K- 
HO BKAIOHaTb B eAHHblfl paßOHHÖ UHKA. 
CTaHOK OCHameH THApaBAHHeCKHM 3a>KHM- 
HblM yCTpofiCTBOM. IlpH nOAHOH aBTOMa- 
THHecKOH HacTpoftKe CTaHOK onpaBAbißaeT- 
c h  y * e  npn oßpaßoTKe 2 0 — 30 AeTaAeft.

>KeHHfl. C o u e p iK a H H e  U HKna BnncbiB aeTC H  
Ha K H H onneH K y, K O T op a n  BCTaBAHeTCH b 
c n e u n a A b H o e  oT C H H T b iB aiom ee ycT p o ftcT B O . 
Ha H pM apK e ßbiAH  n oK a 3 a H b i y c o B e p u ie n -  
CTBOBaHHbie CTaHKH FRM -6 ( p n c .  4), B ep - 
T H K aA bH O -(j)pe3epH bie c t 3 h k h  c  n p o rp a M M -

P hc. 1 

30  K 8,  4HC.noMom HOCTb ABnraTeAH 22- 
CKopocTeft 8.

XleMOHCTpHpyeTCH KopoTK an nepeH aA a- 
>KHßaeMaH aBTOMaTHHecKan a h h h h  a a h  
oßpaßoT K H  CTyneHnaTbix b h a o b ,  c o c t o h -  
m a n  H3 CTaHKa a a h  (J)pe3epoBaHHH h 3a-

HblM yCTpOHCTBOM H KOHCOAbHO-(J)pe3ep- 
HbiH CTaHOK FB-32-H c unijipoBbiM ynpaB- 
AeHHeM (pnc. 5).

HacTpoftKa c t h h k b  FB-3-H na aBTO- 
MaTHnecKHfl u h k a  BeAeTCH no nporpaMMe, 
noAHocTbio 3anncaHH0H Ha nepiJiopHpo- 
B3HH0H AeHTe, BCTHBAHeMOH B OTCHHTbl- 
Baioiuee 4>oTo9AeKTpHHecKoe H3MepnTeAb- 
Hoe ycTpoftcTBO, nepeAaioui.ee AßH>KeHHH 
B BHAe SAeKTpHHeCKHX HMnyAbCOB. Hm- 
nyAbCbl CyMMHpyiOTCH B 3AeKTp0HH0-CHeT- 
h o h  MauiHHe-CHeTHHKe, h h x  cyMMa epaß-

P hc. 2

UeHTpOBblBaHHH MOAeAH WS-70 H AByX 
TOKapiIO-KOnHpOBaAbHblX aBTOMaTOB C aB- 
T0M3THHeCKHMH yCTpoflCTB3MH yHHBep- 
CaAbHOTO THna äah  CHHTHH H yCTHHOBKM 
oßpaßaTbiBaeMofl AeTaAH.

B TaKOM m e HanpaBAeHHH coBepuieH- 
CTByioTCH h 4>pe3epHbie CTaHKH, y  koto - 
pbix aBTOM3TH3HpOBaH UHKA paßOHHX ABH-

HHBaeTCH C UH^pOBblMH AaHHblMH, 3anH- 
caHHbiMH Ha nepijiopHpoBaHHoft AeHTe. 3a- 
nncaHHaH nporpaMMa BOcnpoH3BOAHTCH 
nyTeM ycTaHOBAeHHH AeHTbi b  H3MepH- 
TeAbHoe ycTpoftcTBO. ycTpoftcTBO oß paßa - 
TblBaeT AeTaAH C TOHHOCTblO AO COTblX AQ- 
Aefl MHAAHMeTpa.

BbicoKan CTeneHb 3BTOMaTH3auHH cBep- 
AHAbHux onepauHH npoAeMOHCTpnpoBaHa 
Ha paAH3AbH0-CBepAHAbHbIX CT3HK3X MO* 
AeAeö VR4A h VR6A. IUnHHAeAbHbie ro- 
AOBKH 3THX CT3HK0B HMeiOT HpOTpaMMHOe 
ynpaBAeHHe: npeABapHTeAbHO noAßHpawT-Вологодская областная универсальная  научная библиотека 
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ch HHCjia oßopoTOB h noaaq. IlporpaMMa 
He33BHCHMO OT HHCAa nepeXOAOB HaCTpaH- 
BaexcH naHiaraeM khoüok, pa3MemeHHbix 
Ha naHean, a bo BpeMH paßoTH craHKa 
BKJHOHeHHe oßopoTOB h noaaq b oqepea- 
hocth, 3a4)HKCHpoBaHHOH nporpaMMOö, 
ocymecTBaneTCH BbiABHKeHHeM puqara 
ynpaßjieHHH. C thhok HMeeT KoopaHHaTHbift 
CTOJI C aBTOMaTHHeCKOÖ UH(j)pOBOft Ha- 
cTpoHKoft KoopÄHHaT, nepeMeiueHHH koto- 
poro H3MepHK)TCH BHHTaMH, noaoJKemie 
BHHTOB perHCTpnpyeTCH HHAyKUHOHHbIMH 
raflKaMH. KoopanHaTbi Bcex oTBepcTiitt,

3epH0-K0nHp0BajIbHbie CT3HKH ÄAH H3T0- 
TOBJieHHH nojiocTeft u iT aiM n oß  h  npecc- 
(J)opM  FK-50 h  FKO-8C.

B pe3yabTaTe HCcaeAOBaHHH FIpajKCKoro 
HHCTHTyTa MeTaanopeacymHX cTaHKOB 6mji 
co3aaH KonnpoBaabHO-^ipeaepHbift CTa- 
h o k  c nporpaMMHMM ynpaBaeHneM, c aaeK- 
TpHHeCKHM KOnHpOBajlbHblM yCTpOHCTBOM 
jxjih  oöpaöoTKH pyqbeB k o b o h h u x  uiTaM- 
noB. 3 t o t  CTaHOK HMeeT ßoaee BbicoKyio 
np0H3B0ÄHTejIbH0CTb nO epaBHeHHK) c cy- 
mecTByioiHHMH KonHpoBaabHO-({>pe3epHbiMH 
CT3HK3MH. HH3KaH np0H3B0AHTeAbH0CTb

b  33BHCHM0CTH o t  o ß p a ß a T b iB a e M o ö  n o -  
BepxHO CTH ; n o Ä ß n p a io T C H  n o a x o A H iu n e  
H HCTpyM eHTbl H nopH A O K  HX npHMeHeHHH.

Z la n  H3roTO BaeH HH  n o B T o p H b ix  u iT aM - 
n oB  oß ca y > K H B a T b  c t h h o k  y x e  M oa ceT  p a -  
ßOHHH HeBblCOKOÖ KBaAH(j)HKaUHH, OH 
raaB H biM  o ß p a 3 0 M  n y c n a e T  h  o era H a B A H - 
B a eT  aBTOMaTHHecKHft u h k a ,  M e n a e T  h h -  
C TpyM eH Tbl H H3MeHHeT HHCAO o ß o p o T O B . 
Bce o c T a a b H o e ,  B K m o q a n  h  c n o c o ß  p a ß o -  
Tbi, y n p a ß a n e T C H  aB TO M aTH aecK H  no n p o -  
rp a M M e.

Ha pnc. 7 noKa3aH SKcnepHMeHTaabHHÖ

P hc. 4.

nOÄßepraeMbix oßpaßoTKe, o n p e a e a e u b i  
H a nep<j>opH poB aH H O H  K a p T e . n p n  b k a io -  
qeHHH KHOnKH aaT H H K a C T oa  n e p e M e iu a e T -  
c h  b  T p e ß y e M o e  n o a o x e H H e  c TOHHOCTbio 
AO ±  0,01 mm. IIIa H 4 > 0 B a a b H b ie  c t 3 h k h :  
K p y r a o - ,  B H y rp H - h  f ie cu e H T p o B o u iA H tjio -  
B a a b H b ie  —  HMeiOT nonyaB TO M aTH H ecK H Ü  
paß oH H H  uH K a, H a cT p a H B a eM b iä  c  n o -  
M o u tb io  y n o p a ,  K a a n ß p a  H an  c a e a H -  
UI.HX AByXKOHTaKTHblX H 3M epH TeabH bIX 
yCTpOHCTB.

BbicoKonpoH3BOAHTeabHbift 3yßooßpaßa- 
TblBaiOmHH -CT3H0K OFP20 c nOAHblM aB- 
TOMaTHnecKHM u h k a o m  ocHameH ßyHKep- 
HblM H aBTOMaTHHeCKHM nOAUKHUHM H 3a- 
»HMHblM yCTpOHCTB 3MH.

3 y ß o < j)p e 3 e p H b iH  c t 3 h o k  OFP-10 H MeeT 
y cT p o ft cT B O , H enpepbiB H O  H cn p a B A H io m e e  
n orp eu iH O C T b  a e a n T e a b H o r o  y c T p o f ic T B a , 
r p a a y H p o B a H H o r o  c  n o M o m b io  n p n ß o p a  
1MO-5, b  p e 3 y a b T a T e  q e r o  a o c T H r a e T c n  
TOHHOCTb, n p n  K O T op o ft o ß m a a  n o r p e m -  
HOCTb Bcex aeaeH H H  n p n  auaM eTpe K o a e -  
c a  1000 m m  H e n p e B b im a e T  0,005 m m .

n p H ß op  1MO-5 AAH KOHTpOAH TOHHO- 
c t h  aeaHTeabHbix n ep eaaq  3yßooßpaßaTbi- 
BaiomHX CTaHKOB (p n c . 6) ocHOBaH Ha 
npHMeHeHHH MarHHTHbix H3MepHTeaefl b 
BHAe MeTaaAHHeCKHX ÄHCKOB, CHaßjKeHHblX 
perHCTpnpyiomHM caoeM , Ha KOTopuft 3a- 
nHCbiBaeTca CHHyconaaAbHoe MarHHTHOe 
n oae. HepaBHOMepHOCTb nepeaaqn  oßHa- 
pyacHBaeTCH (J>a3HbiMH H3MeHeHHHMH qa- 
CTOT, CHHMaeMblX C AHCKOB. n p H ß op  ße3 
AeMOHTaaca CTaHKOB no3BoaneT npoH3Bo- 
AHTb He3aBHCHMyio 3anHCb norpeuiHOCTefi 
(UHKanqecKoft, cyMMapHOÖ h KHHeMaTHqe- 
CKOÜ).

B oabU ioe BHHMaHHe yaeaeHO c o B e p m e H - 
CTBOB3HHIO oßO pyA O B aH H H  ÄAH npO H 3BO A- 
CTB3 UITaMnOB H H H C TpyM eH Ta. Ü 3  3T0H 
r p y n n u  CTaHKOB caeayeT  BbiaeaHTb cj>pe-

K o n H p o B a a b H 0 -(j)p e 3 e p H b ix  CTaHKOB, p a f io -  
T a iom H X  n o  npH H U H ny c T p o q e q H o r o  (j>pe3e- 
P0B3H HH, HBAHeTCH OCHOBHOH npHHHHOH 
BbICOKOH TpyAOÖMKOCTH 3THX p a ß O T , TaK 
KaK B ca e a cT B H e  H e ß o a b u io f t  a a h h m  m a r a  
KO'nHPOBaHHH H npHMeHeHHH HHCTpyMeH- 
t o b  H e ß o A b in o r o  a n a M e T p a  C T p oq eq H b ie  
H HCTpyM eHTbl c a a ß b i  h H e a o c T a T o q n o  
» e c T K H , a  pe>KHMbi p a ß o T b i  h m h  o n p e a e -  
AHIOTCH CaMbIMH H eßaaronpH H T H biM H  M e- 
CTaMH n o a o c T H , a a a c e  e c a n  s t h  M ecT a 
n p e a cT a B A H io T  c o ß o f t  a n u ib  H e ß o a b m o f l  
n p o u e H T  o ß m e f t  noB epxH O C TH  p y q b H .

H3BeCTHO, 0ÄH3K0, h t o  3a cqeT orpaHH- 
qeHHH npHMeHeHHH HHCTpyMeHTOB M aaux 
AHaMeTpoB anuib Ha Te MeCTa, rae  o h h  
TpeßyiOTCH H3-3a paaMepoB noaocTH h a h  
H3-3a paan ycoB  3aKpyraeHHH yraoB ; h c -  
noab30BaHHH HHCTpyMeHTOB, c x o a h h x  pe- 
K yuiefi qacTbio c  cooTBeTCTByioiueH 
qacTbK) noaocTH; H3MeHeHHH c n ocoß a  k o -  
nnpoBaHHH b  n p ou ecce  4>pe3epoBaHHH no- 
a o c t h  h KOMßHHauHH h x  no Mepe Haaoß- 
h o c t h  c  pyqHbiM ynpaBaeHneM CTaHKa 
m o h ch o  3HaqnTeabHO noaHHTb npoH3Boan- 
TeabHOCTb KonHpoBaabHO-(j)pe3epHbix c t h h -  
KOB, HO 9T0 nOTpeßOBaaO ßbl nOCTOHHIIO- 
ro  npnoyTCTBHH p aß oqero  Ha CTaHKe, 3Ha- 
qHTeabHO yBeaHqnao ßbi TpeßoBaHHH k 
KBaa»(j)HKauHH p aß oqero  h  t .  a .

I I p o r p a M M H o e  y n p a B a e H H e  h o b m m  c T a n -  
k o m  coa ep J K H T  BCK) n p o r p a M M y  ( f ip e a e p o -  
B3HHH n o a o c T H  n e p B o r o  u iT a M n a , 3 a n n c a H - 
n y r o  Ha M arH H To4>0H H yio a e H T y . ü p o r p a M -  
Ma BblnOAHHeTCH CaiMbIM KBaaH (J)H U H poBan- 
HblM p a ß o q H M , KOTOpblH p a ß O T a e T , CMOTpH 
n o  H aaoßH O C TH , Ha aBTO M aTH qecKO M  <J>pe- 
3 ep oß a H H H  h yn p a B aeH H H  B p y q H y io ; B e a n - 
qHHa n o a a q n  ß e c cT y n e H q a T O  H3M eHHeTcn

P hc. 5,

M OaepHH 3HpOBaH HblH  BepTH K aA bH O -(J)pe- 
3epH bift CTaHOK T H na FAHV. CTauoK cH a ß - 
JKeH TpeXKOOpAHHaTHbIM  SAeKTpHqeCKHM  
K OnH pO BaabH bIM  yCTpOHCTBOM, aaiOIUHM 
K O M aH ay c e p B o n p H B o a a M  a a h  n e p e M e m e -  
HHH CTO aa H nHHOAH.

npH KOnupOBaHHH CTaHOK MOJKeT paßo- 
TaTb no cnocoßy oKpyacHoro KonnpoBaHHH, 
CTpoqeqHoro KonnpoBaHHH (npn s t o m  
nyHKTbl nOBOpOTa )̂HKCHpyK)TCH yCT3HÖB- 
k o h  nepeKaioqaTeaeH b o  Bcex Tpex Ha- 
npaBaeHHHx), CTpoqeqHoro KonnpoBaHHH c 
ßeccTyneHqaTOH peryanpoBKOil HanpaBae- 
h h h  CTpoqKH, OKpy>KHoro KonnpoBaHHH c 
ßeccTyneHqaTOH peryanpoBKoft nepeMeme- 
h h h  myna h  ap. OaHaKo npHMeHeHne h o -  
b o t o  cnocoßa (j)pe3epoBaHHH conpoBOÄ- 
AaeTCH ßoabUIHMH 3aTpHT3MH BpeMeHH Ha 
CMeHy pa3AHqHbIX HHCTpyMeHTOB. JXjih CHH- 
HCeHHH 3THX 3aTpaT ßbiaa H3MeHeHH CHCTe- 
Ma KpenaeHHH HHCTpyMeHTOB.

npn h o b o m  cnocoße <J)pe3epoBaHHH a o a -  
*eH ßbiTb ayqrne 3aToqeH, ToqHee ycTa- 
HOBaeH HHCTpyMeHT, a  TaKH ce a o a j k h o  
ßbiTb yayqmeHO oßcay*HBaHHe CTaHKa 
npn 3anncH nporpaMMU. BpeMH $pe3epo- 
b h h h h  noaocTH uiTaMna npn Hcnoab30Ba- 
h h h  3Toro cnocoßa coKpamaeTcn b  cpea- 
HeM Ha 50% no cpaBHeHHio c BpeMeHeM 
H3POTOBAeHHH Ha OßblHHblX KOnHpOBaAbHO- 
4>pe3epHbix CTaHKax, npnqeM BpeMH no- 
caeayiouieH pyqHofi a o b o ä k h  b  oßonx cay- 
qanx ocTaercn OAHHaKOBbiM, t .  e. Toq- 
HOCTb H KaqeCTBO oßpaßOTKH nOAOCTH 
uiTaMna npn <J>pe3epoBaHHH c  nporpaMM- 
h w m  ynpaßaeHHeM He yxyauiH aocb.

H anßoaee xapaKTepHofi TeHaeHunefi b  
npoH3BoacTBe npeccoßoro oßopyaoßaHHH 
HBAHeTCH CTpeMaeHHe npncnocoßHTb ero
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P hc. 7.

P h c. 6,

äjih noÄyneHHH tohhhx  UITaMnOBOK khk 
c  npHMeHeHHeM HarpeBa, TaK h mctoäom  
XOÄOAHOrO BblAaBAHBaHHH.

B 9T0H CBH3H ÖOAbUIOe BHHM3HHe ÄOÄ- 
JKHa npHBAeHb noTOHHan cneuH3AH3Hpo- 
BaHHan uiTaMnoBOHHaH ahhhh äa h  noAy- 
HeHHH 3aroTOBOK KOHHHecKHX u ied ep eH  
Tnna caTeAAHTOB c  3y6oM .

JIhhhh coctoht h3 Tpex arperaTOB: 
cpeÄHenacTOTHoft HHÄyKHHOHHofl nenn äjih 
HarpeBa 3aroTOBKH äo 1050°, KpHBOinnn- 
Horo npecca JIKM-1000 äjih npeÄBapn- 
TeAbHOft H OKOHHaTeAbHOH UITaMnOBKH Uie- 
CTepHH h sKcneHTpHKOBoro npecca äah  
o6pe3KH oöaoh h 3ayceHueB.

f lo c A e Ä y io iH H e  o n e p a iiH H  (H op M 3 A H 3 a - 
UHH n p n  T e M n e p a T y p e  880° h Ä p o ö e c r p y f t -  
HaH O Ö paÖ O T K a) BbinOAHHIOTCH BHe AHHHH. 
ripO H 3BO ÄH TeA bH O C Tb AHHHH 170 U ieC TepeH , 
b  n a c .  n p n n y c K  H a M e x a H H ie c K y to  o ö p a -  
ÖOTKy 3y6a h O TBepcTH H  0,2 mm. H e A O - 
CT3TK 0M  AHHHH HBAHeTCH TO, HTO 3 a r p y -  
3 0 H H u e  h  p a 3 rp y 3 0 H H b ie  o n e p a p H H  H a Heft 
BunOAHHiOTCH B p y m y i o .

Ha BH C TaBK e o T p a x c e H a  x a p a K T e p H a n  
TeHÄeHitHH n p e c c o B  ä jih  x o a o ä h o t o  b m -
AaBAHBaHHH HeÖOAbUIHX (JjaCOHHblX Ä e T a -

P hc. 8.

Aeft BMecTO oöpaßoTKH Ha npyTKOBbix aB- 
TOMaTax.

B MCCP BunycKaioT HecxoAbKo TnnoB 
KpHBOinnnHbix npeccoB  »ecT K oft KOHCTpyK- 
U.HH, c OoAbinoft 3tJ)(J)eKTHBH0CTbK) npHMe-

HHeMblX Ha MaiUHHOCTpOHTeAbHblX 3 aBO- 
Ä a x .

O ßpam aioT  Ha ceön  BHHMaHHe noKa3aH- 
Hbie pa3AHHHbIMH CTpaHHMH (HCCP, OpaH- 
UHeft h Ä p.) npecc-ManiHHbi ä a h  AHTbH 
nOÄ Ä3BAeHHeM H3 HBeTHblX MeT3AA0B H 
THÄpaBAHHeCKHe aBTOMaTHHeCKHe AHTbe- 
Bbie MauiHHbi äa h  noAyneHHH nAacTM acco- 
Bbix H3ÄeAHÄ. BoAbuioft y cn ex  HMeAa Ma- 
uiHHa CBA R-16 (p n c. 8 ) poTaunoHHoro 
THna, HMeiomaH nHTHaÄiiaTb paG orax  
(JjopM-innHHÄeAeft, coBepmaiomHX b p o to -  
pe HenpepuBHoe ÄBHHceHHe; CKopocTb Bpa­
meHHH poT opa onpeÄCAHeTcn BpeMeHeM
nOAHMep'H3aiIHH (jjOpMM H COCTaBAHeT
0,3— 2 o6/m hh. 3aroTOBKa b bh ä c  öpHKeTa 
nopouiKa H3 öyHKepa aBTOMaTHHecKH no- 
naÄaeT b OTKpbiTyio noAOCTb uiTaMna b 3a- 
rpy30HH0ft H03HUHH, nocAe Hero uiTaMn 
3aKpbIBaeTCH ÄO nOAHOrO CJK3THH. OopM bi 
HarpeBaioTCH sAeKTpHHecTBOM, TeM nepary- 
pa (jiopMbi peryAnpyeTCH. ToTOBaH o ta h b - 
Ka, OHHHieHHaH OT AHTeftHblX OTXOÄOB, B 
onpeAeAeHHOM M eere BbrraAKHBaeTCH.
I7pOH3BOÄHTeAbHOCTb MaUIHHH ÄO 1800 
AeTaAeft b nac.

M . H . B A C O B

A B T O M A T  A J I f l  H 3 r O T O B J IE H H J l O B O J I O H K O B b lX  4> O P M  AK<D-2

A BTOMAT (cm. pncyHOK) «ryacHT äah
H3rOTOBA0HHH OÖOAOHKOBblX nOAy- 

$OpM c  HCn0Ab30B3HHeM HOBOpOTHOrO 
ÖyHKepa ä a h  HacunaHHH h cßpoca ahui- 
Heft cMecH. ABTOMaT HMeeT oäh h  Harpe- 
BaTeAbHbifl KOAnax, npeÄHa3HaneHHbift äa h  
yinpOHHÖHHH OÖOAOHKH. MoÄCAbHbie HAHTbl

HMeiOT B C TpoeH H bie b hhx s A e K T p c m a r p e -  
BaTeAH . B y H K e p  h M O Ä eA bH an nA H Ta n o ß o -  
paHHBaiOTCH B O K p yr OÄHOft OCH, K KOTOpOÜ 
M O Ä eA bH an nA H Ta xcecTK O  n p H K p en A eH a , a 
ÖyHKep c b o ö o ä h o  noÄBenieH. Taxan koh- 
CTpyKIIHH TI03B0AH eT OCyUieCTiBAHTb nOBO- 
p o T  6yiH K epa 3 a  c i e T  n o B o p o T a  M OÄeAhH oft 
nAHTbi h ö y H K e p a .

BepxHHe paM KH Cynxepa hm ciot boä h - 
Hoe oxAaiKAeHHe.

T e x H H n e cK a a  xap aK T ep H C T H n a

np0H3B0AH Te^bH 0CTb aBTOMaTa npH H3TO- 
TOBAeHHH noayipO pM  TOAlUHHOft 7 — 8 M M  
b u iT /q ac :

n p n  p a ö o T e  c  n oA n p e cco B K o ft  . . . .  70— 80 
npH paÖOTe 6 e 3  n oA npeccoB K H  . . . 80— 90

npOH3BOAHTeJIbHOCTb aBTOMaTa DpH H3TO- 
t o b jio h h h  n O A y ^ o p M  t o a iu h h o A  1 1 — 1 2  m m  
b uiT/qac:

npH paöOTe c  noAnpeccoBKoft . . . .  40— 50 
' npH paßoTe 6ea noAnpeccoBKH . . . 50 — 60 

P a3M epbi MOAeAbHOÄ njiHTw b m m :

A A H H a ........................................................................  400
u iH pH H a '...................................................................  850

KOAHqeCTBO MOAeJlbHHX IIAHT.............................. 2
K oA H q ecT B o cM OJio-necqaHOft c u e c n  b n o -

BOpOTHOM Ö yH K epe b k z  . . . . . . .  . JXo 150
O ö m a fl M om H ocT b  n a rp e ß a T e ;ie ft  MOAeAb-

Hbix nJiHT b  x e m ...................................................... 24
MoiuHOCTb HarpeBaieaeft sAeKTpOKoana-

Ka b  K e r n ............................................................ 15
0 6 m a a  M om n ocT b  aBTOMaTa b  tcem  . . . .  40
P a 6 o q e e  HanpaxceHne b  e .......................................  380
P a cx o A  o K a T o r o  B o a a y x a  b  M zjn a c  . . . .  2
P a cx o A  BOAbi b  M 3}u a c ; ...............................  0 ,8
PaOapHTHbie pa3Mepbi aBTOMaTa b  m m :

AAMHa......................................................  3600
uiHpHHa 6e3 noAnpeccoßoqHoro Me-

xaHHSMa...............................................................  1850
uiHpHHa c  noAnpeccOBOMHbiM M exa-

HH3MOM............................................................... 350
   2600

B e c  aBTOMata b k z .....................................................  5000

A'BTOMaT BHe^peH B npOH3BOÄCTBO Ha 
TophKOBCKOM aBT03aBOÄe, flpocjiaBCKOM 
MoropHOM 3aBOfle h pH^e Äpyrnx.

H. A . A P X H IIO B , H. H. J1A P H O H O B
HHH TÄBTonpoM
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P. B. P o T e H ö e p r ,  «ÜOABecKa bbtom o6ha$i h ero KOAeöamin»,
H3A. 2 - e ,  M am rH3, 1 9 6 0 .

D  HAIIIEFI CTpaHe h 3a pyßew oM  oneHb MaAo h3ä3h o KHHr, 
nocBHmeHHbix KOAeöaHHHM aBTOMOÖHAH h  TeopHH ero  nOÄ- 

BecKH, x o th  noTpeÖHOCTb b AHTepaType n o STOMy B onpocy  BeAHKa.
KHHra P. B. PoTeH öepra «T eop n a  noÄBecKH aBTOMOÖHAH», Bbi- 

meArnaH b  1 95 1  r . ,  b  HacTOHin.ee BpeMH CTaAa non ra  ÖHÖAHorpa- 
(JmnecKofi peAKOCTbio, h nosTOMy nepeH3AaHHe ee  BnoAHe CBoeBpe- 
MeHHo h onpaBAaHHO.

B cpaBHeHHH c  nepBbiM H3AaHHeM MaTepnaA khhth noAHOCTbio 
OÖHOBAeH, 3H3HHTeAbHO paCUIHpeH H H3MeHeH K0Mn03HUH0HH0.

BKAioneHHe b  HOBoe H 3A aH n e p e 3 y A b T a T 0 B  npoBeAeHHbix a B T o- 
pOM HCCAeAOBaHHH yCTaHOBHBUIHXCH H HeyCTaHOBHBUIHXCH p e*H - 
MOB KOAeöaHHft aBTOMOÖHAH, pe3yAbTaT0B HCn0Ab30B3HHH 3AeK- 
TpOHHO-CneTHblX MaiUHH, SAeKTpnneCKHX MOAeAefi, HCn0Ab30B3HHe 
coBpeMeHHux MaTeMaTHnecKHX MeTOAOB pemeHHH AH(J)<j)epeHi;HaAb- 
Hbix ypaBHeHHH BbiroAHO oTAHnaioT e ro  o t  n ep ß oro h no3BOAHioT 
paccMaTpnBaTb KaK coBepmeHHO HOByio KHnry.

B KpaTKOM BBejieHHH pa3ÖHpaiOTCH oöm n e  npeunocbiAKH, onpe- 
AeneHHH h KAaccHcpHKanHH noAßecoK.

T A a B a  I n o cB H iu e H a  ypaB H eH H H M  K O A eöaH H ft 3 b to m o 6 h a h . A  a h  
3KBHBaAeHTH0H  K O A eßaT eA bH O ft CHCTeMH COCTBBAeHbl OÖlUHe ÄH<{>- 
4>epeH U H aA bH bie ypaB H eH H H  AßHJKeHHH n o A p e c c o p e H H b ix  h  H en oA - 
p e c c o p e H H b ix  M a c c  3 b to m o 6 h a h  h  a h h o  h x  p e in e H H e  ä a h  H a n ö o A e e  
X apaK T epH O H  KOMnOHOBKH, KOTAa CBH3b MeXKAy KOAeÖaHHHMH Ha 
nepeÄHeft h  3 a A H efi n o A B e c n a x  oT cy T C T B y eT .

B r A a ß e  II p a ccM O T p eH b i (J)H3HnecKaH cym H O C T b h ocH O B H bie 3 a - 
KOHOMepHOCTH KOAeÖaHHH aBTOMOÖHAH. O n p e A e A e H b l BHÄU KOAe­
ÖaHHH aBTOMOÖHAH H OCHOBHbie H3 HHX n O Ä B e p m y T b l nOÄPOÖHOMV 
H 3yn eH H io. C o cT a B A e H b i pem eH H H  ypaB H eH H H , on H C b iß a iom H X  c b o - 
ÖOÄHbie KOAeÖaHHH, H3 aH aA H 3a KOTOpblX yC T 3H 0B A eH 0 BAHHHHe 
n o A p e c c o p e H H u x  M a c c  h  33T yxaH H H  b  n o A B e cK e .

JXn H aHaAH3a yCTaHOBHBUIHXCH BblHyJKAeHHblX KOAeÖaHHH HC- 
HOAb30B3HbI aMnAHTyAHO-HaCTOTHbie XapaKTepHCTHKH, yAOÖHO COB- 
MemeHHbie c rpai}>HKOM, onpeAeAniomHM cBH3b MeiKAy nacTOTofi 
B03AeHCTBHH HepOBHOCTeft, HX ÄAHHoft H CKOpOCTblO ÄBHJKeHHH aB­
TOMOÖHAH.

O c o ö e H H o  n oA p oÖ H O  n p o a H a A H 3 H p o B a H u  H eycT aH O B H B m necH  KO­
AeÖaHHH , K aK  OCHOBHOÖ BHÄ KOAeÖaHHH, CBOÜCTBeHHblft aBTOMO- 
öhak), A B H JK ym eM ycH  n o  H epoB H oft A o p o r e  n p o H 3 B 0 A b H o ro  n p o -
4)HAH.

B OTAHHHe OT paHee H3BeCTHbIX paÖOT pe3yAbTaTbI MHOrOHHC- 
AeHHbix pacneTOB, npoH3BeAeHHbix Ha cnerabix  MamHHax, no3BO- 
ah ah  cAeAaTb oöocHOBaHHbie BbiBOAbi o  AOMHHHpyiomeM xapaK- 
Tepe KOAeÖaHHH c coßcTBeHHbiMH nacTOTaMH h npeoÖAaAaiomeH 
poAH 9 th x  nacTOT b oöm eM  cneKTpe nacTOT npn HeycTaHOBHB- 
mHXCH KOAeÖaHHHX.

noApoÖHO OHHCaHU HBAeHHH KpeHa B npOÄOAbHOH nAOCKOCTH H 
bahhhhh Ha ero  BeAHHHHy ra n a  h napaMeTpoB noABecKH.

Y rA O B b ie  KOAeÖaHHH B npOÄOAbHOft nAOCKOCTH HBAHWTCH H 3HÖ0- 
A e e  H em eA aT eA bH biM  b h a o m  K on eßaH H H . Hx B03HHKHOBeHne h  3 a -  
BHCHMOCTb o t  n a p a M e T p o B  n oA B ecK H  h  c k o p o c t h  ABHHteHHH p a c -  
CMOTpeHO, H a n n H a n  c n p o c T e ft in e r o  C A y n a n , n p n  ABHHceHHH KaK n e ­
p e a  o ö o c o Ö A e H H y io  H epoBH OCTb, T aK  h  n e p e 3  pH A  n epH O A nnecK H  n o -  
BTOpHK>mHXCH HepOBHOCTeft.

3T a rAaBa h b a h ctch  ueHTpaAbHoft nacTbio khhth , coA epm am eö 
OCHOBHbie CBeAeHHH ÄAH HCHOTO nOHHM3HHH TeopHH noABecKH. 
IIpHBeÄeHHbie b  Heft npHMepu, AOBeAeHHbie a o  nncAOBoro pem e­
HHH, 3HanHTeAbHo oÖAernaioT 3Ty 3aAany.

B rAaBe III paccMaTpHBaioTCH y n p y ro e  ycTpoftcTBO noABecKH, 
mHHbi, pacnpeAeAeHHe M acc h m om chth  HHepuHH noApeccopeHHofi 
nacTH, HenoApeccopeHHoft n a cra , aMopTH33Topbi, CHAeHbH h KOAe- 
ÖaTeAbHbie napaMeTpbi, cBH3aHHbie c  hhmh. iipHBeAeH 3HanHTeAb- 
Hblft $BKTHneCKHft M3TepH3A nO XapaKTepHCTHKaM KOAeÖaTeAbHblX 
napaMeTpoB coßpeMeHHbix aBTOMOÖHAeft, npaKTHnecKH oxBaTbiBaio- 
mnft T H na* oTenecTBeHHbix AerKOBbix h rpy30Bbix aBTOMOÖHAeft.

A A H  yAOÖ CTBa n0A b30B aH H H  H3M eHeHHe HHTeHCHBHOCTH KOAe- 
ÖaHHft aBTOMOÖHAH n p eÄ C T 3B A eH 0 H e TOAbKO B 33BHCHM0CTH OT 
a öcoA iO T H b ix  3H aneH Hft K O A eßaT eA bH bix  n a p a M e T p o B , h o  h  o t  p a 3 -  
AHHHblX Ö e3pa3M epH bIX  BeAHHHH. 3 t o  HeMHOTO yA O Ö H ee B T e x  
c A y n a n x , K o r u a  h c o ö x o ä h m o  ycTaH O BH Tb, b k h k h x  n p e lA eA a x  h b 
KaKOM H anpaB A eH H H  n e A e c .o o ö p a 3 H o  MeHHTb o a h h  n a p a M e r p b i  n p n  
H3MeHeHHH A p y n i x .

I\naBa IV  nocBHmeHa bahhhhio noABecKH aBTOMOÖHAH Ha ero 
3KcnAyaTauH0HH0-TexHHnecKHe KanecTBa. H3 coBOKynHOCTH no-

CAeAHHX p a ccM O T p eH b i HAaBHOCTb X O A a, ynpaB A H eM O C T b H yCTOft- 
HHBOCTb aBTOMOÖHAH B 33BHCHMOCTH OT KaHeCTBa nOABeCKH.
' IZ /iaB a V  «H H JK eH ep H bie  MeTOAbi p a c n e T a  K O A eöaH H ft h n o A - 

BecKH  aBTOMOÖHAH» AOAJKHa paccM aT pH B B T bC H  K aK  n e p ß a H  CH- 
C T eM aT H necK an  p a 3 p a Ö 0 T K a  npaK TH necK H X  MeTOAOB H cn o A b 3 0 B a - 
h h h  H aK on A eH H bix p e 3 y A b T a T 0 B  T eop eT H n ecK H X  h SK cnepH M eH - 
T aA bH blX  HCCAeAOBaHHÖ nOÄBeCKH H K O A eöaH H ft aBTOMOÖHAeft. 
B Heft a h h o  p em e H H e  A ß y x  o c h o b h m x  3 a A a n : n p n M o ft  h o ß p a T H o ft .

r ip H M a n  3 a A a n a  —  s t o  n p o ß e p o n H b ift  p a c n e T , n p n  k o t o p o m  H3- 
BecTH bi K O A eöaT eA bH b ie  n a p a M e T p b i 3 b t o m o ö h a h , a  T p eöy eT C H  
o n p e u e A H T b  nAaBHOCTb xoua e r o  n o  H epoBH biM  A o p o r a M .

O ö p a T H a a  3 a A a n a  —  s t o  H axoJK A eH H e H e o ö x o A H M o ft  BeAHnHHbi 
n a p a M e T p o B  n oA B ecK H  h  a M o p T H 3 a T o p o B  n o  3aA aH H biM  3HaneHHHM 
n o K a 3 a T e A e ft  n A a B H o c m  x o A a  3 b t o m o 6 h a h .

CxeMa pem eH H H  npH M oft h  o ö p a T H o ft  3 a A a n  B K A ion a eT  b  c e ö a  
CAO»Hbift n poM e> K yT onH bift 3Tan —  p a c n e T  n a p a M e T p o B  K O A e ö a ­
HHft. r p0M 03Ä K H e H CAOJKHbie BbinHCAeHHH 3T 0T 0 3 T a n a  HBAHAHCb 
0ÄHHM H3 OCHOBHblX npenHTCTBHft K BHeApeHHIO ÄOCTHHCeHHÜ T e o ­
pHH b  n p a K T H n ecK y io  p a ö o T y  HHHceHepoB-aBTOMOÖHAHCTOB.

I lo  MaTepnaAaM, H?AOHieHHbiM b  raaBe II k h h t h , oöocHOBaHHO 
npeAAo*eHbi ynpomeHHbie (JiopMyAbi a a h  pacneTa napaMeTpoB k o - 
AeßaHHft h , h t o  ocoßeHHo Ba5KHo, neTKo yKa3aHbi rpaHHUu h x  npH- 
MeHeHHH H B03M0>KHbie BeAHHHHbl nOTpemHOCTeft. npOCTOTa 3THX 
(JiopMyA h  n03B0AHAa npeAAO>KHTb pemeHHe oßpaTHoft 3aAann.

f lp H B e A e H H u e  rpaijiH KH  A a io T  n e T K y io  o p n eH T H p oB K y  KaK b  p a c -  
n e T e  n aa B H ocT H  x o A a ,  TaK  h  b  n o A Ö o p e  n a p a M e T p o B  noA B ecK H  
n p n  n poeK T H poßaH H H . 3 a cA y iK H B a e T  o c o ß o r o  BHHMaHHH rpa(J)HK 
( p n c .  187), B n e p B b ie  CBH3biBai0LUHH n e p e 3  KOAeÖaHHH h  nAaBHOCTb 
x o u a  C K o p o cT b  aBTOMOÖHAH h  n p e o A O A e ß a e M b ie  h m  H epoBH O - 
CTH A o p o r n .

B KHHre HMeioTCH O TA eA bH bie H eA ocT aT K H . H a n p H M e p , npH B e- 
A eH H bie b  §  2  rA aB bi I CBeAeHHH o  b a h h h h h  p a 3 M e p o ß  m e c T K o r o  
K O A eca  n a  T p a e K T O p m o  e r o  o c h  HeAb3H CHHTaTb AOCTaTonHbiM  o ß o -  
CHOBaHneM B b iö o p a  THnHHHoft H epoB H ocT H  b  BH Ae B b ic T y n a io m e ft  
CHHyCOHÄbl. B CBH3H C 3THM B bI3U B aeT  COJKaAeHHe OTCyTCTBHe ß o ­
A e e  n o A p o Ö H o r o  paccM O T peH H H  crA a a cH B a iom H X  c b o Ac t b  m HH bi, 
HBAHKHII,HXCH OCHOBHoft npHnHHOft CMHmeHHH B03AeftCTBHH KOpOT- 
KHX AOpOJKIIblX HepOBHOCTeft Ha nO ÄB eCK y aBTOMOÖHAH.

M p e 3 M e p H o  ycAO JK HeH o oöocH O B a H H e B b iö o p a  B 0 3 M y m a io m e r o  
B03AeftCTBHH B BH Ae eAHHHHHoft HepOBHOCTH. nOHCHHIOmHÜ T p a - 
4>h k  (4>Hr. 2 1 )  h  H H T erp aA bH an  (JiopM a pem eH H H  B bipajK eH H ft (36), 
(3 7 ) , n oM em eH H a n  n p e A ß a p H T e A b H o , He o Ö A e r n a io T  noHHMaHHH 
n p e A A o * e H H H .

n pH M eH eH H e k  p em eH H io  A H (j)(j)epeH n H aA bH bix  ypaB H eH H ft K OAe­
öaH H ft aBTOMOÖHAH on e p a n H O H H o ro  M eTO A a, H 3 A o * e H H o r o  ß e 3  H e- 
K O T op b ix  n p o M e m y T o n H b ix  BbiKAaAOK, T p e ö y e T  noA roT O B K H  nHTa- 
TeAH, B b ixoA H in eft 3 a  p b m k h  T e x  o ö i i i h x  CB eAeiiH ft o ß  s t o m  M eTO Ae, 
K O T op b ie  AaiOTCH b  KHHre. n o s T O M y  öbiA O  ö b i  ß o A e e  u e A e c o o ö p a 3 -  
h o  n p n  o ö p a T H b ix  n p e o ß p a 3 0 B a H H H X  pem eH H ft n o A b 3 0 B a T b c n  n p o c T o  
TaöAHHHbiMH n a p a M H  cooT B eT C T B H ft, He n p n ß e r a H  k  ß o A e e  c a o j k -  
HbiM T e o p e M a M  p a 3 A o * e H H H  h  CBepTbm aHH H . noH H M B H H e x o u a  pe­
meHHH n p n  3T0M  ö m a o  ö b i  o m e T A H B e e .

P a c n e T b i  KOAeöaH H ft aBTOMOÖHAH orp a H H n eH b i AHHeflHUMH M e- 
t o ä 3 m h .  Bo m h o t h x  c A y n a n x  S T ö ro  A ocT a T on H O , o a h 3 k o  n e p c n e K -  
THBbl pa3BHTHH nOÄBeCKH, H, B H3CTH0CTH, n H eB M aT H n ecK ofi, rHÄ" 
p on H eB M a T iin ecK o ft  h  H eK O T opbix  A p y r n x  T H noB , H e M o ry T  yA O - 
JKHTbCH B paM KH  AHHeftHblX npeA CTaBA eH H Ö . B CBH3H C 3THM Ä e A a -  
TeAbHO, n T o ß b i T e o p e T H n e c K o e  HCCAeAOBaHHe n o A B e c o K  ö w a o  npo- 
BeAeH O C HeAHHefiHbIMH XapaK TepH CTH K aM H .

JK eA aT eA bH O  TaKH ce im ecT H  b  K H n ry  o n n ca H H e  MeTOAOB H C n u - 
TaHHÜ aBTOMOÖHAH Ha KOAeÖaHHH H nAaBHOCTb X O A a, a T3K H ie 3KC- 
n ep H M eH T a A b H oro  on peA eA eH H H  n a p a M e T p o B  noA B ecK H . A a h  h h - 
jK e H e p a , H c n o A b 3 y io m e r o  K H H ry b  n p a K T H n ecK oft p a ß o T e ,  3 t o  n p e a -  
CT3BH A0 Öbi OCOÖeHHblft HHTepeC.

BbicKa3aHHbie 3aMenaHHH He yMaAHioT a o c t o h h c t b  k h h t h , noA- 
HO H OÖCTOHTeAbHO H3AaraiOmeft Teopnio KOAeöaHHft aBTOMOÖH­
AH h öoA ee coßepmeHHbie cn ocoöb i oneHKH h  Bbiöopa napaMeTpoB 
noABecKH ero . M H orne H3 noMemeHHUx b  KHHre MaTepnaAOB h b - 
a h io t c h  opnrHHaAbHbiMH pa3paöoTKaMH, nyÖAHKyeMMMH BnepBbie.

K H H ra  « n o A B e c K a  3 b t o m o ö h a h  h  e r o  KOAeÖaH H H» H B A H ercn  u eH - 
HblM nOCOÖHeM ÄAH HHHCeHepHO-TeXHHneCKHX paÖOTHHKOB aBTO- 
MOÖHAbHOfi npOMbimAeHHOCTH H yneÖHHKOM AAH HHCTHTyTOB.

KaHA. TexH. Hayx H. H. flU EH K O
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F r a n c i s  S h a w  ctoht
M c c n e f l O B a r e n b C K a f l  m  T l p o e K T H C i f l  P a S o T b t  

m  f l e p e f l O B a B  n  p o M 3 B O f l C T B e H H o s i  T e x H M K a

nocToflH H O  npoBOflMHan HCcneflOBaTenbCKan p a o o T a  h k o h - 
CTpyKTHBHbie yCOBepLUeHCTBOBaHHH, TeCHOe COTpyflHHHeCTBO 
c  noTpeöM TensM M , n ep ep oB oe  npoeK Tw poBaH H e, npHMeneHHe 

BblC0K0KaH6CTB6HHbfX MaTepaailOB . . . BC6 3T0 BMeCTe c 
MHoro/ieTHHM onbiTOH cn o co o cT B y e T  co3flaH W o niaatHH pnn 
nponäBopCTBeH H bix n p o p e cc o B  c H enpeB3oäpeH nwM M  paoonuMM 

xapaHTepMCTMHaMM.

F r a n c i s  S h a w

O eß»ttt sw n y c K a e M b J x  r t t n o p a s -  
Z g  «e(Joe oxsaTbieaeT sce  pasMepbi
y5

3arpya«a «  paa-. 
r p y ^ X .I ,  MBH TOJlbHO aB T O M fllM -
HewKSR paarpyawa, :■ chhwüWT ? 

rs. paeitaflfar pa6c«nbt v"

flÄ «M a H O B oe ö p c r t «  
öy»ut*»CB Rfw BynKöM«*3au«H h 
P T « p b m a « H H  i  y c K ö p B « T : n p p .M a to ^ .: ; ' 
Cf 89

FRANCIS SHAW  & COM PANY LIM IT ED  M ANCHESTER II  A H t t lM f l
Te/ierp. aflpec; “ C A LEN D ER ”  M ANCHESTER - TenefoH.* EAST 13t3 T ea m : 66-357

Aflpec aoHpoHCKOH K-pbi: 22, Great Smith Street London SW1 ■ TeneijJOH : Abbey 324^^
Tenerp. appec: Vibrate Londolg 

Aflpec KaHaflCKoro oT flen em tH : Francis Shaw (Canada) Ltd Grahams Lane Burlington OntariS^ 
Tenetbon: Nelson 4-2350 • Tenerp. aflpec: Calender Burlington Ontario ; Tenenc: Canada Calender
i r p  E a  C T  A  B II.'J F ji  b  C T  B A  <J> H P M  M  B O  B C E X  C T P A H A

Tenene

-
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H A f l E J K H b l i  C T A H K H  flJlfl

<DPE3EPHblE H 
PACTOMHblE CTAHKH

Tun RT
^ p e 3 B b i q a m i o  m o i h h b i h  y c T O H H H B b i H  c t 3 h o k ,  

c  ajieKTpoH H biM  ynpaBJieH H eM , c o  n in n H - 
fle jieM , CMOHTHpOBailHBIM B  npHMOyrojIBHOM 
npn3MaTHBecKOM  n o ji3y H C , .zjjih  n p o n 3 B O fl- 
CTBa THJKejiBix (J ipeaepH bix  h  pacTOH H bix 
o n e p a p r a i .
H 3roTO B Ji«ioTC H  T p ex  p a3M ep oB  c o  m n n H - 
fle jieM  flHaMCTpow o t  153 r o  253 m m . 

n.odpo6ime danubie oxonmo ebicunaiomcn no 
3anpocy.

W I L L I A M  A S QU I T H  LTD.
3asod : HALIFAX, YORKS, AH H l  H fl

HALIFAX HOUSE, STRAND, LONDON, W.C.2.
ÄHHlMfl

T cac$ oh: Trafalgar 7224-6 TeneipaMMbi: Drillm ach, London

MAXICUT

3 y E O C T P O r A J I b H b I E  
C T A H K H

BbICOKOnpOH3BOflHTeJlbHbie MOIILHbie CT3HKH H a-
pe3aH H H  3 y 6 B a T b ix  KOJiec c  npnM biM  h  cn n pa jibH biM  
3 y 6 o M , 3 y 6 'ia T b ix  KOJiec c  BHyTpeiiHHM  3an en jieH n eM  h  
BCeB03M0>KHbIX 3Be3flHaTOK C (J)aCOHHbIMH npO(J)HJIHMH. 
IIpH M eH eH H e TaKHX CT3HKOB flaeT  B03M0>KH0CTb 
oS ecn eB H T b  B b ic m y io  CTeneHb t o h h o c t h  iipo^tyKUHH h  

M H H H M a j i b H y K )  3 a T p a T y  B p e M e H H  H a  n e p e x o A b i  o t  

npoH 3B O ACTB a o f lH o r o  H3flejiHH Ha f lp y r o e .

3 a n p o c u  nanpaeAnüme no adpecy:

D R U M M O N D  B R O T H E R S  L T D .
3aeod: G U ILD FO RD , SURREY, A H T /lM fl

HALIFAX HOUSE, STRAND, LONDON, W.C.2. AHrJlMfl
TeAefßon: Trafalgar 7224-6 Te/ieipaMMbi: D rillm ach, London
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U ,e H a  4 0  Kon.

r n Ö K l i e  T p o c b l  

p j\ n  n p u c o e A M H e H M J i  

c n i i Ä o M e T p o B  

l i  T Q X O M e T p O B

X a p a K T e p n c T i i K i i  r n S a i i x  T p o c o n  i ] ) i i p .> n . i  S .  S .  W h i t e

B c e  rHÖKHe T p o c b i  ( jw p M b i S . S . W h i t e  npO H 3Bo;(H TC;i b  
A H m H H  Ha M auiH H ax, CKOHCTpyHpOBaHHbix h  H 3roT O B nen - 
H blX (JmpMOH S . S . W h i t e .  npOH 3BOACTBO HaXOAHTCH BOA 
aiwepHKaHCKHM HaöJiiOACHneM, o ö e cn e n n B a io in H M  b b ic o k h h  
y p o ß e H b  h  n ocroH H C T B o K anecT B a t p o c o b . X a p a K T e p u c r a x a  
rHÖKHx T p o c o B  (JjHpMbi S . S . W h i t e :

r H Ö K O C T b  —  C B O H C T B O  T p O C a  I i p H . 'i e r a T b  n O A  C O Ö C T B eH H bL M  
B C C O M  K  n Ö B e p X H O C T H M  H C n b lT a T e A b H O r O  C T e H A a .

C o n p o T H B J i e i m e  K p y n e H H H »  —  B o c n p H n r a e  T p o c o M  
H a r p y 3 K H ,  B A ß o e  n p e B b i n i a i o m c h  p a c n e T H y i o .

A e 4 )o p M a p H H  n p n  K p y n e H H H  —  y r o n  n o B o p o T a  cen eitH A  
Tpoca Ha eAHHHue e r o  AAHHbi n p a  npHAOHteHHH en m iH U bi 
H arpy3K H . A e 4>°PMaUHH t p o c o b  4>HPMbI S . S . W h i t e  Ha- 
c t o a b k o  .n an a , h t o  a i o j k c t  S b iT b  H3M epeHa t o a b k o  o c o ö o  
HyBCTBHTeAbHbIMH TipHÖOpaMH.

A o n y C T H M M H  M O M e H T  K p y n e H H H   p a o O H H H  K p y T H L H H H
MOMeHT b  k i / c m ,  K O T opbift npH BO AH ofi T p o c  M O »e T  n epeA aT b . 
A a h  T p o c o B  4>HpMbi S . S . W h i t e  3Ta BejiHHHita ycTaHOBAeHa 
npHÖAH3HTeAbH0 p a B H oii 2 5  %  o t  p a 3 p y in a io m e H  n a rp y a K H ,

Pa3pyiuaH>maH Kp yT Hm an Harpy3Ka —  Harpy3Ka,

n p a  K O T o p o n  r p o c  n p H B O A a  p a 3 p y m a e T C H  h a h  C K p y H H s a e T C H  
C O C T a T O H H b lM H  A e t f O p M a p H H M H .

r n c T e p e 3 H c  B p a m e H H H  —  p a o O T a ,  3 a T p a M M B a e .M a H  H a  
n p e o A O A e H H e  B H y T p e H H e r o  T p e H H H  p a 3 r p y > K e H H o r o  T p o c a .

MHHH.vianbHMH paSonHH paunyc —  paAHyc HaHMCHb- 
rnero H3rnöa, npn k o t o p o m  m o h c c t  paooiaTb Tpoc a ^ h h o t o  
paaMcpa h  THna.
K a K  3TH X apaK T epH C T H K H  AOCTH raiOTCH ?

X a p a K T e p n c T H K H  rn o K H X  T p o c o B  <J)HpMbi S . S . W h i t e  
o ö e c n e H H B a io T C H :

1 )  K a n e C T B O M  n p H M C H H C M O H  n p O B O A O K H ,

2 )  K onnneC TBO M  HtryTOB T p o c a ,

~ 3 )  K O A H n e C T B O M  H  T O A m H H O ä  n p O B O A O K  B  K a> K A O M  
HtryTe,

4 )  C o3A aH neM  3 a n a ca  nponHOCTH,

5 )  IIIn p O K O  npOBOAH M bIM H  H CnblTaH H H M H .

H 3iom oejixeM biM  iu ö k u m  m pocaM  n p u d a to m cn  n eoöxod u M u e  
ceo ü cm ea  pa3AUHHUM ccm cm anueM  noK a3am eA eü  npueedeH H oü  
xa p a u m ep u cm u K u . FuÖKue m pocb i tßupMU S . S .  W h i te  
nocm aeA H w m cH  p a s u u x  m u n oe  ö a h  yd eoA em eop en u H  p a 3 -  
AllHHblX n y j ic d .

C  3anpocaM U oS pa tifa ü m ecb  n o a d p e c y :

THE S. S. W H ITE DENTAL MFG. CO. (G.B.) LTD.
INDUSTRIAL DIVISION

Britannia W orks, St. Pancras W ay, London, N .W .I., Ahtjimh
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