


X O ~ O U O  H3BeCTH0, YTO ~ J ~ ~ K T P H Y ~ C K H ~ ~  3apW nr)H PaBHOMePHOM H n p R -  

h 4 0 n H H e h 0 ~  nBHXeHHH B B a K y y M e  H e  HCnyCKaeT 3neKTpOMarHUTHOe H 3 n y -  

YeHUe. ~ T O ~ O  ~ p e 6 y e ~ ,  K p O M e  n p O Y e r 0 ,  H TeOPHR OTHOCHTenbHOCTH, no- 
CKOJIbKy B 0 6 p a ~ ~ o h 4  C n y Y a e  MOXHO 6 b 1 n o  6 b 1  B b 1 6 p a ~ b  TaKYio UHepUH- 

2UIbHyKI CHCTeMy KOOpnHHaT, El K O T O P O ~ ~  3aPRq IIOKOHTCR H H3JlyYaeT *. 
O n ~ a ~ o  113 3~01-o n p a B u n a  HMeeTcR H H T e p e c H o e  H c K n m s e H n e .  B cny- 

sae, K o r n a  ~ ~ P R J J  H B n x e T c R  p a B H o M e p H o  H n p ~ ~ o n m e k o  B cpene c norca- 
3 a ~ e . n ~ ~  n p e n o M n e H z i R  n , co c ~ o p o c ~ b m ,  n p e s b ~ w a m q e f i  @asosyio CKO- 

p o c ~ b  c B e T a ,  r e H e p n p y e T c R  ~ s n y ~ e ~ n e  B a ~ n n o ~ a - Y e p e ~ ~ o s a  (MBY) . Teo- 
PHR MBY B HaCTORLUee B p e M R  UIHPoKO H3BeCTHa, I lOATBePXAeHa Ha  I lpaKTH- 

K e  B M H o r o w c n e H H b I x  s K c n e p n M e H T a x ,  H  TO nsnyse~ne  6naronap~ CBOMM 

YHHKaJIbHbIM C B O ~ ~ C T B ~ M  HaUInO UIHPOKOe npHMeHeHHe B @ H ~ H K ~  BbICOKHX 

s~eprwfi. 
B PeaI'IbHOM CJIyYae I ~ ~ R M O J I U H ~ # H O C T ~  H PaBHOMePHOCTb nBUXeHziR 

3 ap~qa  y e p 3  p M H a T O p  MOXHO n p o B e p u T b  n H w b  O n p e n e n e H n e M  ero BeKTo-  

pa CKOPOCTH npu B n e T e  H B b r n e T e  n3 p a 9 n a T o p a .  B u n e a n b H o M  cnysae npn 
coxpaemin B e K T o p a  c ~ o p o c ~ n  no MOAYJIH) H H a n p a B n e H m  m n x e H n e   sap^- 

na B C P A e  CYHTaeTCR ~ ~ R M O J I H H ~ ~ ~ H ~ I M  A PaBHOMePHbIM. OLLH~KO HeH3- 

MeHHOCTIl B e K T O p a  CKOPOCTH n p H  BbIJIeTe 113 p a 4 H a T O p a  MOXHO HOCTHYb 

H HHbIM C ~ O C O ~ ~ M :  HByKpaTHbIMH, OAHkIaKOBbIMH, IlPOTHBOnOJIOXHbIMH 

H ~ M ~ H ~ H W R M H  CKOPOCTH no M o n y n i o  n no H a n p a s n e H m ,  K o r n a  c y M M a p -  

H o e  OTKnOHeHHe B OAHY CTOPOHY PaBHO CYMMaPHOMY OTKIIOHeHHio B IlPoTH- 

BOIlOJIOXHyH, CTOPOHY H CYMMaPHOe H3MeHeHHe BeJlHYHHbI CKOPOCTH PaBHO 

HynKI. 

B 3~0fi  pa6o~e PaCCMaTpHBaeTCR r e H e p a U H R  H3nyYeHHR HMeHHO C 3~0f i  
TOYKH 3 P H H R  - n p H  nByKpaTHbIX,  OnHHaKOBbIX H IlpOTHBOIlOJIOXHbIX 

H3MeHeHHRX CKOPOCTH 3 a p R X e ~ ~ o f i  YaCTHubI. 

O o p ~ y n y  ~ J I R  H ~ J I Y Y ~ H H R  s ap~na ,  n s n x y q e r o c R  B npospas~oii cpene 
C K O ~ @ @ H L W ~ H T O M  IlpfXOMJIeHziR n , no 3aKOHY, nPWBeneHHOYY,Ha PHC. 1 
( A B y K p a T H o e  H3MeHeHHe CKOPOCTII) , B n e p B b I e  I lOnyYKn T ~ M M  : 
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Yrnosb~e pacnpeneneam, pacclrciTaHHbIe no @ o p ~ y n a ~  (4) H (6) , 
n p H B e n e H b I  H a  PHC. 2a, KPHBbIe 2 H 3 COOTBeTCTBeHHO. 

n 0 n y s e ~ ~ b I f i  H a m  p e 3 y n b T a T  RBnReTCR eCTeCTBeHHbIM, nOCKOnbKy 

saqasa T a M M a  n p e n n o n a r a e T  M r H o s e H H o e  y c K o p e H n e  sapma B M O M ~ H T  

BpeMeHM - to OT ~ y n e ~ o f i  CKOpoCTH A 0  CKOPOCTH V H er0 MrHOBeHHyIO 

OCTaIiOBKy B MOMeHT BpeMeHH +to . M 3  (7)  MOXHO n 0 3 T O M y  3 a K n I O W T b ,  

YTO U3nyYeHHe, OnUCaIiHOe @ 0 p M y n o f i  T ~ M M ~  ( 4 ) ,  06~3aIi0 CBOHM npoHC-  

XOXCJleHHeM yCKOpeIiKf0 U 3aMQUIeHHIo 3 a p F l n a  B MOMeHTbI BpeMeHH ?to , 
a H e  er0 n B H X e H W 0  C ~ O C T O A H H O ~ ~  CKOpOCTbIO. H ~ ~ O M H H M ,  YTO B PaCCMaTPH- 

s a e M o M  H a m  cnysae s a c T a s a  n s n x e T c R  B B a K y y M e  H ee ~ s n y s e ~ n e  npn 
ABHXeHHH C ~ T O C T O R H H O ~ ~  CKOPOCTbH) 3allpeIUeHO 3aKOHaMH 3neKTPOAHHa- 

MHKH. 

nposenn m T e r p n p o s a I i n e  @ o p ~ y n b ~  (4) no B c e M  y r n a l u r ,  n o n y s a e M  

TIMM b2 1 dW,=, = -- 1+8 [ -In ----- - 11 d o .  
nc 28 1-8 

B Cllysae, K O r A a  3 T 0  YCnOBHe H e  BbInOJIHReTCH, H a  HHTeHCZiBHOCTb 

p e 3 y n b ~ u p y 1 o w e r o  ~ 3 n y s e ~ n ~  o ~ a 3 b m a e ~  c y w e c T s e m o e  B n m H u e  a l r T e p -  

e p e ~ u m .  B cornacau c n p a B m a M n  m ~ e p @ e p e ~ u a  B o n H  OT m y x  K o r e -  

PeHTHbIX HCTOIMHKDB, CM. '~ '  , @OPMYJIY P.nR p e 3 y J I b ~ H p y I O 4 e f i  UHTeHCMB- 

HOCTH HBnyYeHklR MOXHO npeACTaBHTb B BMLZe 

2 Mntep 2 TOPM 
d N,=, d N,,, 2 

--------= 4 (  ------- 9 ) Cos (X+-). 
d Q d A  d Q d A  2 

3 n e c b  9 - HaYUlbHaR pa3HOCTb @a3 Z I H T ~ P @ ~ P H P Y H J ~ Z I X  H 3 n y ~ e ~ H f i ,  X - pas- 
HOCTb @a3, Bb13BaHHBR pa3HOCTbIO XOAa O ~ O H X  H 3 n y s e ~ H f i .  B H a l u e M  C n y -  

qae X = ( nP /@A) (1 - 'Cos 0). B c n e n c ~ ~ u e  pas~oro  s ~ a ~ a  s e n w w ~ b ~  YCKO- 

PeHHR B MOMeHTbI BpeMeHH ?to aMAJIHTyAbI TOPM03HbIX H 3 n y Y e ~ H f i  pas- 
JIHlISUOTCR 3HaKOM H, CneAOBaTeJ'IbHO, H a W b H a R  pa3HOCTb @= O ~ O H X  H 3 n y -  

Y e ~ H f i  4 = n . ~ O ~ T O M ~  @ o p M y J I a  (1 1) npHHHMaeT E m  

C p a B ~ e ~ k i e  ( 1 2 )  C (6) nOKa3bIBaeT, YTO b i H ~ e @ e p e ~ ~ R  CWIbHO H3MeHR- 

e T  ~ ~ 0 f i c T B a  I I e p B O H a W b H O r O  TOPMO3HOrO H3nYYeHHR. P~CCMOTPHM %nee 
nonpo6~o 3TH U3MeHeHUR. 

K ~ K  c n e n y e T  u3 (12) , c ~ o f i c ~ s a  ~~~~~~~~~~~~~~o HsnyseHuR:  cywecr- 
BeHHbIM o6pa3a~ 3aBHCXT OT pa3HOCTH @a3 X H H T ~ ~ @ ~ ~ H ~ ~ I O ~ H X  TOPM03- 

HbIX H ~ J I Y Y ~ H H ~ ~ .  B 3aBHCHMOCTH OT 3HaYeHHR pa3HOCTH @a3 MOXHO pa3M- 
s a n  T p n  x a p a K T e p H b l x  cnysm: a) ( X I >> n ; 6) I X I << n ; B) n p o M e x y -  

~ o w b ~ f i  cnysafi. 
a) Ecnu p a 3 ~ 0 c r b  @a3 B npenenax B c e r o  y r n o B o r o  pacnpeneneam 

~ s n y s e m ~  6 0 n b l u m  ( I X I >> a) , y r n o B o e  p a c n p e n e n e H w e  M O ~ O  onu- 
cam @op~ynoi i  ( 7 ) ,  a p a y n b ~ s p y ~ ~ w e e  n snyse~ue  T o r n a  no B c e M  CBOAM 

C B O ~ ~ C T B ~ M  COBna4aeT C TOPMO3HbIM WIJlY'leHHeM (C TOYHOCTbH) A 0  ~ 0 3 @ -  

@ H W ~ H T ~  2)  . X ~ ~ ~ K T ~ ~ H ~ I M H  n n R  3 T O r 0  CnyYaR RBJIRIOTCR He3aBHCHMOCTb 

HHTeHCHBHOCTH H3nyYeHHR OT AnUHbl n y T H  YaCTHUbI P H CneKTpUlbHOe 

p a c n p e n e n e H n e  mepraw B m a  dW/d 0 - d w . n o n ~ a ~ l  nHTeHcnBHocTb usny- 
YeHHR B 3TOM C n y Y a e  OnpeAeJIReTCR @ o p M y J I o f i  (8) . 

6) Ecnu p a 3 ~ 0 c n  @a3 B npenenax B c e r o  y r n o B o r o  p a c n p e n e n e H m  

M a n a  ( ( X I << n ) , @ o p ~ y n a  T ~ M M ~  (12) npeo6pa3ye~c~ K smy 



Xapa~~ep~bIMki  Ans 3TOr0 CnyrlaR sBnsIoTCs He3aBMCMMOCTb YrnOBOrO 
paCnpeAeneHkiR OT CKOPOCTkI YaCTHUbI 8 ,  KBaTIpaTtiWtW 3aBUCkiMOCTb OT 

p n m b ~  nyTn rlacTnsbI e n cnempanbsoe pacnpenenesne sseprnn Tuna 
d ~ / d n - 0 2 d o  . 

B) B cnyrlae npoMexyTowblx s ~ a r l e ~ n t i  pa3soc~n @a3 X yrnoBbIe 
pacnpenenesns pe3ynb~npymqero n3nyrle~m n ero c ~ o t i c ~ s a  H ~ O ~ X O A ~ ~ M O  

onpenenmb no T O W O ~ ~  @ o p ~ y n e  T ~ M M ~  ( 3 ) ,  o c y q e c ~ s n ~ m q e t i  n n a ~ s b ~ t i  
nepeXOA Memy YKa3EiHHblMki BblUle ABYMR IIpeAenbHbIMkI CnyrlasMkl. 

h c .  26. Kpuem I - TO xe ,  vro u na puc. 2a, no d m  c~opocnr sapxda 
&0,9677419. Budnbr nepeble 30 un~ep@epenyuonnbrx MaKcuiyMoe BMC-  

wux nopfld~06. Kpuem 2 - y2~0eoe pacnpedmenue umyvenus dflx CAY- 

Ha PAC. 2 6 p  npnsefiesbl yrnosbIe pacnpenenesns n3nyrlems, ~ 0 3 -  

HbiKWqerO npki ABHXeHHH 3apHAa B BaKYYMe, PaCC'MTaHHbIe n0 TOYHOG 
a o p ~ y n e  TaMMa (3) pnfi Tex we napaMeTpoB, YTO n Ha pnc. 2a, s o  pns  
pa3sb1x c ~ o p o c ~ e f i  8 .  Ha Bcex yrnosbIx pacnpeneneHnsx B U A H ~ I  mTep- 
@ ~ ~ ~ H W O H H ~ I ~  nHKH, CBHAeTeJlbCTByIOUHe 0 KPaTHOCTU pa3HbIX @a3 wcny 
n ( X = k n ) . ~ O ~ ~ A O K  P ~ H T ~ @ ~ ~ ~ H W O H H O ~ O  MaKCHMyMa OnpeAenseTCrl 
sennwisoti 

h c .  26. To xe,  YTO u na PUC. 2a, no ~ A R  CKOPOCTU 8=0,9999666, &us- 
~ o i  K nop020eoi CKOPOCTU /3 =I. Kpuem I - pacver no @op~yf le  (3) .  
B y2flOeOM pacnpede/2e~uu KpOMe MaKCuiyMOe f3blCUUX nopqd~oe ( k = 

= I + 29) npucyrcreyer novnr noAoeuna 2~aenozo un~ep&penyuonno- 
20 MaKCUMyMa ( k = 0,001 + 1). Kpuem 2 - pacveT d m  myvm e + , 
no @op~yne  (4) .  M U K C W ~ M  - npu 8,,,=l/y . Kpuem 2 ~ u w b  Ha no- 
C T O R H H ~ ~ ~  MHOXUTe.lb 2 OTflUWeTCR OT YZAOBO20 pacnpedmenus d.WI TOP- 

~ 0 3 ~ 0 2 0  UmyYenux (nu puc. He npueedeno). Kpuem 3 - pacveT yzfloeozo 
pacnpedmenux umyvenux no @op~yne  (13) ,  e = 30 A. 



no3~onm~qef i  n e r K o  o p n e H T n p o s a T b c n  B y r n o B b I x  p a c n p e A e n e H m x  wny- 
YeHHR. 

Hanpn~ep ,  H a  psc. 2a, 6, B ( K P H B ~ I ~  1 )  BWO,  TO c HapacTakUieM 

fl  B YrnOBbIX PaCnpeAC?JIeHtiRX CO CTOPOHbI MZUIbIX Y r n O B  8 IlORBJIRIoTCR 

H H T ~ ~ ~ ~ ~ H ~ H O H H ~ I ~  MaKCHMYMbI BCe 6onee HH3KHX IlOpHAKOB (pa3HOCTb 

@a3 X y ~ e ~ b I I l a e T ~ f l ) ,  HpHYeM H H T ~ ~ @ ~ ~ ~ H ~ H O H H ~ I ~  MaKCHMYMbI H a m b I C -  

mnx n o p m K o B  n c q e 3 m ~  (npn yrne 8 = 180'). Bce yrnosoe pacnpene- 
n e H n e  c y s e n w s e H n e M  p K a K  6b1 c A s n r a e T c R  B c ~ o p o ~ y  ~ O ~ L U I H X  y r n o B  

8 , CneAyH 3aKOHY 

~ H K  H W H 3 U I e r O  l lOpRAKa HaXOAHTCR = p H  yrne 8 = 0" ( k o O  = 

= ht e (  1 - 8 )  f i x  I , a HaHBbICIUerO ITOpHAKa - n p H  fl = 180°( k  l8o0= 
= ht 1 ( 1 + 8 )  / 8 A 1 . h a B H b 1 k  H H T ~ ~ @ ~ ~ ~ H I . I H O H H ~ ~ ~  MaKCHMYM B Y r -  

JlOBbIX paCnpt?AeJIeHHRX H a  PHC. 2a, 6 OTCYTCTBYeT. OH Ha'UiHaeT ITORBJIRTb- 

CR npn 8 = 1 / ( 1 + A / e  ) , CM. PHC. 2 B .  O A H ~ K O  npn A s n x e H n n  sacrnwr 
B B a K y y M e  OH nOJIHOCTbH, ITORBHTbCR HHKOrAa H e  MOXeT.  ,&IH 3 T 0 r 0  6 b ~ 1 0  

6b1  H ~ O ~ X O A H M O  yBWIHllHTb B A 0  3Ha'leHHR 8 = l /  (1 - A /  e  ) > 1 , .IT0 

H ~ B O ~ M O X H O .  B npenene @ -, 1 B y r n o B o M  p a c n p e n e n e H n n  M o m e T  ~ O R B H T ~ -  

CR JIkiUb nOnOBHHa r n a B H O r 0  H H T ~ P @ ~ ~ H ~ M O H H O I ' O  M a K C H M y M a  ( k  = O j l )  . 
Y r n o s b ~ e  pacnpenenesan, p a c c m T m H b I e  no ~owofi  @ o p ~ y n e  T ~ M M ~  

(3) ,  ocqmnnpym~ o K o n o  I U I ~ B H O ~  K P U B O ~ ~  n.rm n p e , u e n b H o r o  3 ~ a q e ~ m  

X + oa ( K P H B ~ I ~  2 H a  PUC. 2a, 6, B ) ,  AOCTHraR MaKCHMZUIbHbIX 3HaqeHHfi  

B OTAenbHbIX n?iKaX: 

p e 3 y n b T a T  paccreTa  no @ 0 p M y J I e  (13), OTKyAa BnJJ.HO, YTO B 06nac~n MaJIbIX 

y r n o B  8 o H a  xoporuo o n n c b r s a e T  x o ~  y r n o B o r o  pacnpeneneean pe3ym~n-  
pymUler0 H3nYW?HHR, T O r A a  K a K  PaClleT n0 @ o P M ~ J I ~  (7)  B 3~0f i  06nac~n 
Y r n O B  A a e T  H e n p a B t u r b H b I e  p e 3 y n b T a T b I .  

M H T ~ ~ ~ C H O  T a K X e  OTMeTHTb, YTO XOA nJIaBHOrO MaKCHMYMa H a  KPH- 

~ o f i  2 (PMC. 26, B) , H a x o n R u e r o c H  ~ 6 n n 3 n  yrna Om,, I 1 / y  , B CTOPOHY 

~ a n b r x  y r n o B  8 npn y s e n n s e H n n  f l  B ~ I ~ B ~ H  0 6 p a 3 0 ~ a ~ w e ~  ~ 6 n u 3 n  8 = O0 
H H T ~ P @ ~ P ~ H ~ Z ~ O H H ~ I X  MaKCHMYMOB BCe k n e e  HH3KHX n O P R 4 K O B  H &nee 
B ~ I C O K O ~ ~  HHT€?HCMBHOCTn, XOA KOTOPbIX C HapaCTaHHeM @ B nf?k~TBkiTeJIb- 

HOCTH KI3JIReTCR O ~ P P T H ~ I M  ( B  CTOPOHY 6 0 n b r u n x  YrJIOB O ) ,  CM. ( 1 6 ) .  

A ~ a n o r n s ~ b ~ f i  a ~ a n n 3  @ o p ~ y n b ~  T ~ M M ~  n p n s e n e M  T e n e p b  n n R  c n y r l a R  

ABHXeHHU qaCTHqbI B n p 0 3 p a ~ H o f i  C p e n e .  

2.2. kisnyse~ne B cpene 
YWT BnHRHHH AH3neKTPHYeCKHX C B O ~ ~ C T B  CpeAbI H a  HCnyCKaHHe M H r -  

KHX K B ~ H T O B  TOPM03HOrO H3JIyqeHHR n p H  ABMXeHHH 3apWa no 3aKOHY, 

ITpXBeaeHHOMy H a  PHC. 3, HpOBeJIH r a 3 a 3 R H  U A p .  '5'. f i 0 n y q f Z H H a ~  HMH 

Q o p ~ y n a  A n n  y r n o B o r o  pacnpeneneam H ~ ~ Y Y ~ H H R  n M e e T  cnenymuink 
B w :  

-, + 
C n e ~ o s a ~ e n b ~ o ,  B c n y q a e  AOCT~TOYHO 6 o n b m n x  s ~ a s e ~ n f i  pa3~0cm aa3, o - k v l  ( o - i { )  
H M e I o m X  MeCTO, H a n p H M e p ,  IIpH ABHXeHIlw H ~ ~ ~ J ' I R T ~ H c T c K o ~ ~  saCTHllb1 s i n  ( ------ )TSin---T 

+ - +  + +  2 2 [ ( o - ~ ~ l ) + ( o - ~ ~ 2 ) ] ~  
B B a K y y M e ,  T O p M 0 3 H O e  H3nyYeHHe XOpoIUO a I l n p O K C H M H p y e T  C B O ~ ~ C T B ~  + 2[ n , vl 1 [ n  , v2] ------------ . c 0s --- ----- - ----- -, + -, -, 
p e 3 y n b ~ n p y m ~ q e r o  n snyse~m.  O m a ~ o  B npe~enax omoro yrno~oro  pac- ( , - k v l )  T  ( a - k v 2 )  T 2 
npt?AeneHHR pa3HOCTH @a3 X MOrYT IlpHHHMaTb H e  TOnbKO & n b ~ n e ,  HO H 

----, --------- 
2 2 

M m b I e  3HaYeHHR BllJIOTb A 0  X = 0, H a n p H M e p  B C n y Y a e  ~ U I H T H E H C T C K O ~ ~  

Y a m n q b r ,  n T o r A a  x a p a K T e p n c m x u i  p e s y n b T n p y m L q e r o  H s n y q e H m  B A ~ H H O ~ ~  

o6nac~n y r n o B  8 6 y n y ~  c y m e m s e H H o  oTnnl raTbcr r  OT x a p a m e p n c m K  HHTep- -, 
@epapymuimx TOPMOSH~IX nsnyse~nfi.  ~ a n m  p a 3 ~ 0 c ~ b  @a3 ~ c e r ~ a  H M ~ ~ T -  me k  = ( o  /c) \/cTii H 2T- sperm npone~a Y ~ C T H U ~ I  B cpene. 

I? 
CR B 06nacm ~ J I a B H O r O  r n ~ e p @ e p e ~ ~ o ~ ~ o r o  MaKCMMYMa, CM. PHC. 2 B  Q > o p ~ y n y  ( 1 8 )  , K a K  I I O K ~ ~ ~ H O  B '5 ' , A m  cny ran B n < 1 H T + m MOX- 

(06nacm M U ~ I X  YI-JIOB 8 ) .  Kpnsm 3 ~a  TOM P H C Y H K ~  nPeACTaBnReT HO n p e 0 6 p a 3 0 ~ a ~ b  K BHAY 

I 



f ie .  3. ~ U K O H  d s u x e n u ~ ,  UCnO/lb308UHti~iU npu sbleode @0pMy/lbl d/lR TOPM03HOZO 
td3fly'leHux sapxda 8 cpede. 

I I e p s a f i  s a c n  @ o p ~ y n b ~  (19) n p e n c T a s n f i e T  co6ofi B b I p a m e H w e  n n f i  

TOPMOBHOI-o w 3 n y s e ~ w ~  sacTwUb1 B cpene. B cnynae \ / c C  n w p = 1 M ~ I  

w M e e M  

O o p ~ y n a  (21) n a e T  y r n o B o e  pacnpenenemie MRI-KMX K B ~ H T O B  TOP- 

M 0 3 H O r 0  ki3Jly'IeHkiR, ZIClTJ'CKaeMbIX 3 a p m O M  B n p 0 3 p a r ~ 0 f i  C p e A e  C K O ~ @ @ H -  

UWeHTOM npeJlOMJIeHAFI n npki eI-0 MrHOBeHHOM YCKOPeHkiU C H y n e B 0 f i  

c ~ o p o c ~ w  no c ~ o p o c m  v . ~ ~ a n o r w w o e  y r n o B o e  p a c n p e n e n e k f u e  nonysa- 
eTCR npki M ~ H O B ~ H H O ~ ~  O C T m O B K e  3 a P R A a  B CpeAe.  

A n f i  n =1 a o p ~ y n a  (21) c o s n a n a e T  c @op~ynof i  ( 6 ) ,  onpenenm- 
wefi y r n o B o e  p a c n p e n e n e H w e  KBZ~HTOB TOPMOBHOI-o w n y s e H a f i  npw MI-HO- 

BeHHOM C K a q K e  CKOPOCTW 3apfUla B B a K y y M e .  @ 0 p M y n y  T a M M a  (2) n n f i  

CpaBHeHUfi C ( 2 1 )  3iUIHmeM B BHAe 

C n e n o s a ~ e n b ~ o ,  w B cpene npw /3n < 1 a 6 o n b m w x  X asnyseawe, onpe- 
n e n e H H o e  B saqase T ~ M M ~ ,  n p e n c T a s n f i e T  co6ofi p e 3 y n b ~ a ~  n p o c T o r o  cno- 
XeHHR ABYX TOpM03HbIX ~ 3 n y W ? ~ k I f i ,  BO3HkiKmkiX B n e p B o H a ~ a J I b H b 1 f i  MO- 

MeHT -to npw MI'HOBeHHOM YCKOpeHHW 3 a P R n a  W B K O H ~ ~ H ~ I ~ ~  MOMeHT 

+to n P H  eI-0 M I - H O B ~ H H O ~ ~  OCTZlHOBKe. Askixe~kie 3 a p f i n a  c ~ O C T O R H H O ~ ~  

CKOPOCTbH) M e m y  3THMM nBYMR MOMeHTaMki B p e M e H H  B npOUeCCe HCnyC- 

K ~ R R  K s a H T o B  w 3 n y s e ~ m  H H K Z ~ O ~ ~  ponw H e  a r p a e T .  

B cnysae a ~ ~ e p @ e p e ~ U w a  n B y x  K o r e p e H T H b I x  T O P M O ~ H ~ I X  asnyseawfi 
m f i  swcna @OTOHOB p e 3 y n b ~ w p y m 1 q e 1 - o  w a n y n e H a n ,  no a H a n o r a a  c (11) , 
n o n y s a e M  

r 1 

K ~ K  bi B CJlyllaC! B a K y y M a ,  Pa3HOCTb HaYXlbHblX @a3 4 = 17 . ~ O A C T ~ B -  

nfifi B (23) B b I p a x e H w e  n n f i  TOPMOBHOI-o w 3 n y s e ~ w f i  B cpene (21) , n o n y s a e M  

me X = ( nf / S A) (1- B n Cos 8) n p e n c T a s n f i e T  co6og ~ ~ B H O C T ~  aa3, B ~ I ~ B ~ H -  

~ y m  P ~ ~ H O C T L , ~  xona w ~ ~ e p @ e p a p y m m x  TOPMOBH~IX asnyseaufi B cpene 
c K O ~ @ @ H W ~ H T O M  n p e n o M n e H w R  n . 

M ~ I  BWUM,  TO @ o p ~ y n a  (24) n o n H o c T b m  cosnaqae-r c T O ~ H O ~ ~  @op- 
M y n 0 f i  T a M M a  (2) : 



h c .  40. Yznosoe pacnpedeflertue u3iryve~u~1, ucnycKaeMozo 3apxdoM, d m -  
x y 4 ~ c x  no ~ U K O H Y ,  n p u s e d e ~ ~ o ~ y  Ha puc. I ,  e npo3pavrtori cpede c 
K O ~ @ @ U U U ~ H T O M  npaoMilencLrl n = 1.5 ( ~ p u s m  I ) .  b u ~ a  son~bi  u3ny- 
YeHUR A = 400 H M ,  t! = 30 A ,  0 =0,4496124. B yznoeoM pacnpede~1ertuic 
Ha pucywe npucyrcreymr U H  rep@epe~ yuofinble M ~ K C W Y M ~ ~  nopxdK06 
k = 21 + 66. Kpusa  2 - yznoeoe pacnpede/rertue UMyVeHUR npu rex 
me napmerpax, vro u ~ p u s a  I ,  HO dim t + m . Pacver s b i n o i l ~ c ~  no &p 
Myne (22) .  

P a c ~ e ~  no a o p ~ y n e  (2) n no ee npenenbHoMy cnysam nnR X + - npu- 
BeAeH Ha PHC. 4a, m e  BBeAeHa HyMepUkiR H H T ~ ~ ~ ~ ~ H U I I O H H ~ ~ X  m K O B  B 

COOTBeTCTBkfM C pa3HOCTbH) @a3 X = k n XJIR H3nyYeHkiR B CpeAe, 
k =Int I f(1 - BnCosB) /BAl. 

M 3  pncyHKa s n m o ,  YTO Towoe perueHue T ~ M M ~  ( ~ p u s m  1) , KaK n 
B cnysae eaKyy Ma (pnc. 2a) , ocwnupyeT oKono npenenmoro 3HaseHm 
d 2 ~  /dndAnnR x -+ m ( K P H B ~  2) . B yrnoeoM pacnpeneneann, npeACTaEs- 
JIeHHOM Ha PHC. 4a, npI1CYTCTByH)T W H T ~ P $ I ~ ? ~ ~ H U H O H H ~ ~ ~ ?  nHKM nOPRAKOB 
OT k = 2 1 ~ 0  k=66. 

Ha pnc. 4 6 p  npuseneHb1 pacseTb1 no a o p ~ y n e  T ~ M M ~  (2)  nnR Tex 
x e  A, f n n , YTO u Ha pnc. 4a, HO anR n ~ y x  npyrnx c ~ o p o c ~ e i i  s a c m b l  B 
(Bn < 1 - puc. 46 n Bn = 1 - puc. 48) .  M3 pnc. 4a .6 ,~  BHAHO, YTO c 

h c .  46. K p u s a  I - TO x e ,  vro u Ha puc. 4a, no dnx c ~ o p o c m  sapxda 6 = 

= 0,6521 739. B y z n o s o ~  pacnpede~~ertuu npucyrcreymr nepsble $5 MaK- 
c u ~ y ~ o s  ablcluux nopxd~oe.  Kpusa  2 - pacver no @ o p ~ y i l e  (22) d m  
CYIYVIUI f -r m . 

BOM pacnpeneneHun nostsnRtoTcR nuKn Bce 6onee H H ~ K H X  nopRnKoB n 
6onee B ~ I C O K O ~ ~  nHTeHcnBHocTu. Bce yrnoBoe pacnpeneneHne c HapacTmneM 
B KaK 6b1 CnBllraeTCR B CTOPOHY 60n~ruux YrnOB 6 ,  CneAyR3aKOHY 

npn Bn = 1 B yrnoBoM pacnpeneneHnn npncyTcTByeT yxe nonomaa 
rnasHoro m ~ e p @ e p e ~ u n o ~ ~ o r o  MaKcnMyMa, UeHTp KoToporo B  TOM cny- 
Yae HaXOAHTCR npH 8 = oO,  CM. PkiC. 48. XOA UeHTpa rnaBHOr0 MaKCHMYMa 

, MOXHO B COOTBeTCTBUki C (26) BbIPa3UTb KaK 

i 1 
Cos B O =  -- . (27) 

@ 
Ha pnc. 4r npenciasne~ pacueT a o p ~ y n b ~  T ~ M M ~  (2) n m  cnyum 

f i  > 1. M ~ I  BUARM, YTO KpOMe rnaBHOr0 MaKCHMYMa (k = 0) , UeHTp 
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h c .  4e. Kpusas 1 - nopozosblu cxyvau. Yzflosoe pacnpede~~enue usfly- 
~ ~ H U R ,  paccVuTannoe no @op~yde  T m ~ a  (2)  d m  Te.x x e  napanzeTpos, 
VTO u Ha PUC. 4a. no d m  0 = 1 /n = 0,6666. B y z f l o so~  pacnpede- 
fleHUU KPOME MUKCUMYMOB BblClUUX ~ O P R ~ K O B  nPUCYTCTt3YeT nOfl06UHa 
ZAU6HOZO U H T ~ P @ ~ ~ ~ H Y U O H H O ~ O  MUKCUMYMU, Q E H T P  KOTOPOZO H U X O ~ U T -  

c.q npu 6 = OO. Kpusm 2 - pacveT no @opMyfle (22) ~ J I R  cflyuarr P + 0 0 .  

I KOTOpOrO HaXOAMTCR H a  qePeHKOBCKOM yrne 6 = ~ ~ c C O S (  1/ P n )  , C n p a -  
'-'ep 

B a  M c n e B a  OT H e r o ,  B y r n o B o M  p a c n p e n e n e H m  n p a c y T c T B y m T  m ~ e p @ e p e ~ -  
UMOHHbIe nnKM BbICUlWX nOPRAKOB (5 k ) , C O O T B e T C T B Y l O ~ e  nOJlOXGiTeJIb- 

H O ~  I1 O T ~ M U ~ T ~ I I ~ H O ~ ~  pa3HOCTM @a3 X .  
K ~ K  Mbl BMneJlM B pa3nene 2.1 B CIIyWie B a K y y M a ,  C B O ~ ~ C T B ~  nOJlHOr0  

W C A a  @OTOHOB p e 3 y l I b T M P y H ) ~ e r O  M3lIYqeHMR CymeCTBeHHblM 06pa30~  
3aBIiCRT OT pa3HOCTM @a3 X nBYX I I H T ~ P @ ~ P M P ~ H ) I ~ ~ X  TOpM03HbIX M3nYIIe- 

H M ~ .  A ~ H  X >> n , TO eCTb BnaJIM OT r n a B H O r 0  M H T ~ ~ @ ~ ~ ~ H U H O H H O ~ O  M a K -  

CMMyMa, K a K   TO c n e n y e T  113 (22),  p e s y n b ~ a p y m u e e  ~ s n y r l e ~ ~ e  c o s n a q a e T  

no CBOMM XapaKTePMCTMKaM C TOpM03HbIM M3nyqeHMeM. ,&lfl X << n , W O  

o c y u e c m n R e T c R  T o n b K o  ~ 6 ~ 1 ~ 3 1 1  q e H T p a  r n a B H o r o  mrrep@epe~uao~~oro  
MaKcMMyMa,  y r n o B o e  pacnpeneneme p e s y n b ~ ~ p y r o u e r o  ~ s n y q e ~ m  M O ~ O  

OnMCaTb @ o ~ M ~ J I o ~ ~  

h c .  42. Kpusm 1 - TO xe ,  rTo u Ha puc. 4a, no d f l ~  fin > 1 ( P  = 

-1 - 

~ U T C R  npu VepenKoscKoM y z ~ e  Bqep = arcCosl/pnKpusm 2 - pacreT 
no @opMyfle (22) d m  cdyrm i? -ra, . Kpusm 3 - pacreT IU) @op~yne  

k 
I I I I I 1 1  I I I n "  1 1  " 1 1 1 ~ " '  " " " " ' I " ""  

-1 5 -1 0 0 . 1l0 2 0 30 

(28). B U ~ H O ,  VTO OHU XOPOUIO UnnPOKCUMUPYeT KPU6YH) Y2fi06020 PaC- 



n p o u ~ ~ e r p ~ p o e a e  y r n o B o e  p a c n p e n e n e H u e  (2) no B c e M  y r n a M ,  npe- 
~ e 6 p e 1 - a ~  ~ ~ I c T ~ o o c ~ J I H ~ ~ I Q ~ H M H  WIeHaMH,  T ~ M M  " nonywn BbIpa>tte- 

H u e  HnFI n0n~0f i  UHTeHCHBHOCTH H3IIY'IeHHR B B H n e  

rne (30) 
1 n u  t, ' + B n  2 ~ n )  H ------ J = --- ( In  ---- - 1 

1 ( 1 - ------ ) .  

g S n 3  1 1 - B n l  B n  B 2 n 2  

K a K  BWHO u3 ( 3 0 ) ,  T ~ M M  pas6un ~ s n y s e ~ u e  H a  we sacrn. O n ~ a  w 3  

HHX COOTBeTCTBYeT J l  H o6e3a~a CBOHM n p O U C X O W e H H e M  YCKOpeHUKl 

I 3 n e K T p O H a  B MOMeHTbI B p e M e H H  t = ? t . BTOPYH) rlaCTb n p e n C T a B l I R e T  
I 0  

WIeH JO . OCT~BUB n H U l b  JO B BbIptDKeHHH nJ IR  n 0 n ~ 0 f i  UHTeHCHBHOCTU U3- 

n y s e H H R  (30) H p a 3 n e n H B  p e 3 y I I b T a T  H a  n I I H H y  n y T H  2 V t o ,  T ~ M M  n O I I y s U n  

H e C K O n b K O  HHbIM C ~ O C O ~ O M ,  rleM p a H b U l e ,  H3BeCTHYH) @OPMYJIY T ~ M M ~  
H O p m ~ a  AJIR u s n y s e ~ w ~  B a e u n o ~ a - Y e p e ~ ~ o s a :  

B cnysae, K o r n a  1 koO 1 >> I, H k  18o0>> 1. Torna c w n b H o o c u m n H p y m -  

LUYH) @ ~ H K L W O  ~ i n ' ( k n )  BO BTOPOM H H T e r p a n e  (34) M O ~ O  3aMeHWTb 

ee c p e m u M  3 ~ a s e ~ ~ e ~  112, H B b I w C n e H n e    TO TO wmerpana H e  n p e n c T a e -  

n n e T  T p y n a .  l l o n y s a e ~  

- 

* CM. npunoxenue n a c r o ~ q e f i  pa60mt, @ o p ~ y f i a  (1) npu f!/A >> 1 .  
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~ O ~ T O M ~ ,  eCnU ~ P U Y I M O ~ ~  B 0 3 H M K H O B e H H R  H3JlYYeHUH Jl,  I lpeUCTaBJleHHOTO B 

n p a ~ o f i  sacm y r n o B o r o  p a c n p e n e n e a u R ,  K a K   TO o T M e q a e T  T ~ M M  B c ~ o e l  
pa6o~e  / /, R B n R e T C R  T O P M O 3 H O e  U 3 n y Y e H U e ,  e C T e C T B e H H 0 ,  T a K O r O  X e  =PO- 

u c x o m e H u H  nonmo 6 b 1 ~ b  M usnyse~ue Jo , n p e n c T a s n e H H o e  n e ~ o f i  W C T ~ H )  - 3~01-o x e  y r n o B o r o  p a c n p e n e n e H m .  Pasnene~ue y r n o B o r o  p a c n p e n e n e H m  H a  

A B e  YaCTU H e  M O X e T  U 3 M e H U T b  n e p B 0 n p U Y U H y  BO3HHKHOBeHUH 3TOTO U3ny- 
YeHHFI. 

no  H a m e M y  M H e H m ,  y r n o B o e  p a c n p e n e n e H u e ,  o n u c b I s a e M o e  @ o p ~ y -  
n 0 f i  T ~ M M ~  ( 2 ) ,  e C T b  p e 3 y J I b T a T  k i ~ ~ e p @ e p e ~ U L i k i  A B y X  T O p M 0 3 H b I X  U 3 n y -  

Y e ~ k l f i ,  U C l l y u e H H b I X  B  C p e A e  B  MOMeHTbI  B p e M e H U  +to npki MrHOBeHHOM 

Y C K O p e H U U  U T O p M O X e k I U U  3 a p H A a .  ~ ~ ~ w o K c ~ J I ~ H o ,  HO B  T a K O M  C n y Y a e  

MbI  B b I H Y m e H b I  C A e n a T b  B b I B O A  0 T O M ,  Y T O  A B U X e H U e  3apHJJa C  nOCTOHH- 

~ 0 f i  CKOpOCTbH)  M e m y  3TUMU M O M e H T a M U  B p e M e H U  B n H R e T  nurub H a  pe- 
3 y n b T a T  U H ~ e p @ e p e ~ q k i U ,  HO H e  HBnHeTCH n p U Y k I ~ 0 f i  B 0 3 H U K H O B e H M R  U 3 n y -  

Y e H U R .  

~ P M  B n  > 1 B O 3 H H K W T  Y C n O B H R  AJIR 0 6 p a 3 0 ~ a ~ u ~  r n a B H O r O  U H T e P -  

@ ~ ~ ~ H I J U O H H O ~ O  M a K C U M y M a  H I I p H J l e r W ~ H X  K  H e M Y  M a K C U M Y M O B  HU3- 

KUX n O P R A K O B ,  T O  C Y W e C T B e H H b I M  0 6 p a 3 0 ~  O T p a x a e T C R  H a  BCeX CBO#- 

cmax p e s y n b ~ u p y l o u e r o  u s n y s e ~ u ~ .  

2.4. ~ O ~ H ~ F I  IIHTeHCUBHOCTb H 3 n y Y e H H R  

&K B W H O  H 3  @ 0 p ~ y n b 1  ( 2 3 ) ,  U H T ~ ~ $ ) ~ ~ ~ H U U H  A B y X  TOPMG3HbIX  

U 3 J I y Y e ~ u f i ,  a M n n k i T y n b I  KOTOpbIX  B  ~ a Y a n b ~ b 1 f i  M O M e H T  HaXOAHTCR B  np0 -  
T H B O @ ~ ~ ~ ,  n p k i B O A U T  K  c ~ o e o 6 p a 3 ~ o f i  3aBUCUMOCTH C B O ~ ~ C T B  I I O J I H O ~ ~  HH- 

TeHCkiBHOCTM p e 3 y J l b T U p y I O ~ e r O  k i 3 n y Y e H U H  OT pa3HOCTU @a3 X, B O 3 H H K W -  

u e f i  B c n e n c T B u e  pas~oro xona 060ux usnyne~uti. W s ~ e ~ e ~ u e  C B O ~ ~ C T B  u3- 
n y s e H u R ,  B O ~ H M K L L I ~ ~ O  B p e s y n b ~ a ~ e  ~ a ~ o f i  m ~ e p @ e p e ~ q u u ,  y n o 6 ~ o  npocne- 
n U T b  C  nOMOLU.bH) l $ O p ~ y J I b 1  ( 2 ) ,  no 3aBIICkiMOCTM e T O  ~ O J I H O ~ ~  UHTeHCUBHO- 

CTU OT A n I M b I  n y T U .  f , ~ ~ O ~ ~ H H O ~ O  Y a c ~ k i q e f i ,  OT K O T O P O ~ ~  3aBHCkiT pa3HOCTb 

@m X ( C M .  puc. 6 ) .  
n p U  f = 0 ( x = o ) ,  K a K  3 T 0  B W O  M3 ( 2 ) ,  M3JIYYeHKFl H e  6 y ~ e ~ .  

0 6 a  TOPMO3HbIX  U 3 n y Y e H U R ,  B 0 3 H U K U l U X  n P U  M r H O B e H H O M  YCKOPeHHH 

U n O C J I e n O B a T e n b H O M  MrHOBeHHOM T O P M O X e H U M  3 a p m a ,  IIOnHOCTbH) raCRT 

npyr  npyra, a pesynb~upymuee u 3 n y s e H u e  u M e m  H y n e s y m  m T e H c u B H o c T b .  

O A H ~ K O  y X e  npki ~ e 6 o n b m o f i  pa3HOCTH @a3 (X << n )  , B O ~ H M K L L I ~ ~ ~ ,  H a n p H M e p ,  

n p U  Y n U I e H U U  T O Y e K  U C n y C K a H U R  U3JIYYeHUR H a  PaCCTORHMe f << h ,  r a Y l e H H e  

. T O P M 0 3 H b I X  H ~ J I Y Y ~ H H ~ ~  6ynm H e n O n H O e ,  U  B O 3 H U K a e T  C B O ~ O ~ P ~ ~ H O ~  p e 3 y J I b -  

T u p y m u e e  usnyse~ue c yrnosbm p a c n p e n e n e H u e M  srwa 



h c .  6. 3aeucu~ocru  noflrtaix urtrerpmoe yrfloeoro pacnpede~ertu~ u3fly- 
venuR dN/dA or dnu~bl  nyru 3apRda 6 cpede. Pacver ebinoflnen no rovnoli 
@opmyne Tauma (2) - KpUeble 2 ,3 ,4806f lacru  P / A = l ( X = n )  

U no ee UCUMnTOTUVeCKUM npu6flurcert1~~m (38), ( 3 5 ) ,  (39) ,  (37) - KpUeble 1, 
2, 3 ,  4 e o&lacru f / h < < l  u P/A>> 1 . Kpueas 2 - donoporoebili m y -  
wli o n  < 1 ( B = 0 , 4 4 9 6 1 2 4  ...). Kpueas 3 - 3 a p ~ d  Umeer nopozaeyto 
c ~ o p o c r a  B n  =I (8 = 0 , 6 6 6 5 1 8  ...). Kpueas 4 - c ~ o p o c r b  3apRda e c p d e  
ebiure nopora eo3rtu~noeertu~ HBY o n  >l ( 8 = 0 , 9 9 9 9 6 6 6  ...). Kpecru- 
KOM Ha 3~0li  K P U B O ~ ~  0603nave~ pe3yflbTUT VUCflertHOZO UHTCZPUPO8WUR 
ymoeoro pacnpedmertu~, npueedertrtoro rta puc. 5. 

C ~ ~ B H H B ~ R :  (38) C (21) ,  B m H M ,  IrrO C B O ~ ~ C T B ~  TOPM03HOrO H3nyrleHI1R, 

R B J I R l o ~ e r O C R  n e p B o n p H W i ~ 0 k  B03HHKHOBeHI1R 3 T O r 0  HOBOrO KOrepeHT-  

HOrO H3nYrleHHFI, CHnbHO H3MeHeHbI. P e 3 y J I b T H p y H ) ~ e e  H3nyr leHHe (38) 
TaKOrO " ~ ~ ~ M ~ H T ~ P H O ~ O  HCTOWHK~" H e  3aBHCkfT OT 8 ,  K B W P a T H ' M O  3aBH- 

CHT OT P , n M e e T  c n e K T p  T n n a  CIA/A' n B u e n o M  n M e e T  npyrok sm y r n o B o r o  

p a c n p e n e n e H n r r ,  s e M  T O P M O B H O ~  n3nysenne. 
B 06nac~n  s ~ a s e ~ n f i  ~ ~ ~ H O C T H  (pa3 X ,  C ~ ~ B H H M ~ I X  c n (X = n )  , pe- 

3yJIbTHpJ'Kluee H 3 n y s e H H e  C m b H O  MeHReT CBOH C B O ~ ~ C T B ~  H OTnHWeTCR 

OT C B O ~ C T B  H ~ ~ Y Y ~ H H R  " s n e ~ e ~ ~ a p ~ o r o  mnyqa~enrr" ( 3 8 ) .  B ero y r n o B o M  

P a C n p e n e n e H H H  nORBJIRIoTCFI H H T ~ ~ @ ? ~ ~ H W ~ O H H ~ I ~  MaKCHMyMbI H H y n e B b I e  

U H T ~ & ~ ~ ~ ~ H ~ H O H H ~ I ~  MHHHMYMbI (CM. PHC. 4 r ) ,  BCneACTBHe ser0 H n o n H a r i  

HHTeHCHBHOCTb O C W n H P Y e T  ( C  y 6 b I B W 4 e k  a M X U t H T y ~ 0 f i  ocunnnrrunE) . 
C n a n b ~ e k m n ~  y B e n n s e H n e M  X a M n n n T y n a  ocmnrrunfi C T m o B n T c r r  npe- 
~ e 6 p e X U i M 0  MUO# H KpHBaR ~ O ~ H O #  HHTeHCZlBHOCTH H3nYYeHWR. m a B H O  

BbIXOAHT H a  CBOH n p e A ~ b H b I e  3HaseHHR (~CHMIITOTHKH) JJJIH P .+ m . 
3 T H  npeXeJIbHbIe 3HaseHI1R CyUeCTBeHHbIM o6pa30~ 3X3HCRT OT BeJIHWiHbI 

fh. ~ P H  B n  < 1 nOJIHaR HHTeHCHBHOCTb H e  3aBHCHT OT P H p e 3 Y n b T H p y K I ~ q e e  
H 3 n y q e H H e  no CBOHM XapaKTepHCTHKaM C O B n w a e T  C TOpM03HbIM n3nyse- 
H n e M .  npn B n  > 1 p e 3 y m ~ n p y ~ ) u e e  n snyse~ne  B npenene P .+ 00 C o B n w a e T  

c n s n y s e ~ n e ~  B m n n o s a - q e p e ~ ~ o ~ a .  B n o p o r o a o M  cnysae pn = 1 n M e e M  

~ ~ O M ~ ~ T O W ~ I ~  c J I y W k  H nOnHyH) HHTeHCIIBHOCTb, K a K  3 T 0  n O K a 3 a n  eLqe 
T ~ M M " ~ ,  MOXHO BbIpa3HTb K a K  

me JnOe = l n ( 4 y P n / B A ) ,  .y = e x p ' ( C ) = 1 , 7 8 1  ..., C=0,5772 ...- noc~o-  
R H H ~  3nnepa-Mac~epo~n. 

Ha pHC. 6 B 06nac~n t / A = 1 ~ p n B b I e  2, 3, 4 paCCWTaHbI  no T o w o f i  

( p o p ~ y n e  T a M M a  (2) , B o c ~ a n b ~ b r x  cnyqarrx ( e /  A << 1 n t /  A >> 1) - no 
n p e n e n b H b I M  BbIPaXeHHRM (38) , (35) , (39) , (37), ~ p H B b 1 e  1, 2, 3, 4 COOTBeT- 

CTBeHFIO . K ~ ~ C T H K O M  H a  PHC. 6 n p H  P / = 200 OTMeqeHO 3 H a r e H H e  non- 
HOG HHTeHCHBHOCTH H3JIY'leHI1R, nOnyYeHHOf3 WiCneHHbIM UHTerpHpOBruiHeM 

y r n o B o r o  pacnpenenesnrr, n p n s e n e H H o r o  H a  pnc. 5. H a c ~ o n b ~ o  pe- 
3YnbTaTbI B ~ I ~ M c J I ~ H H ~ ~  ~ o J I H o ~ ~  HHTeHCHBHOCTH H3nYYeHHR n0 BCHMIITOTH- 

WCKHM ( P O P M Y ~ ~ M  (30), ( 3 3 ) ,  (35), (37) OTJIHrlWTCfl OT B b l r l H c n e ~ H f i  

no T O I I H O ~  ( p o p ~ y n e  T a M M a  (2) anrr 3~01-o xe  cnysm ( P /  A = 2 0 0 ) , ~ 0 x -  

HO n p o c n e x n T b  no ~ a 6 n .  1 + 4 (CM. npmoxe~ne )  . 

CYMMHPYR pe3yJIbTaTbI 3~0fi  p a 6 o ~ b 1 ,  M o m 0  CKa3aTb,  YTO U3JTyYeHHe 

sapma npn ero n s n x e H m  c ~ O C T O R H H O ~ ~  C K O ~ O C T ~ K I  H a  O r p m w t e H H o M  

y q a c T K e  WTH (3waw T a M M a )  n p e n c T a s n r r e T  co6ofi p e 3 y n b ~ a ~  n ~ ~ e p ( p e -  
PeHllHH n B y X  TOpM03HbIX tUJIyse~kifi, B03HHKUlHX B HarlalIe  H B K O H u e  ABH- 

XeHHR.   TO Y T B e p m e H H e  O C O ~ ~ H H O  H a r J I R W O  AJlFl CnyYaR: ABHXeHHfl 38- 

pma B B a K y y M e  (CM.  pasnen 2.1), K o r n a  nsnyse~ne saprrna, n ~ n x y u e r o c ~  
c ~ O C T O R H H O ~  CKOPOCTbH), 3 a n p e U e H O  3aKOHaMH 3neKl 'pO~HHahGiKM.  

B n o c r m o B K e  swaw T a M M a  nanxeane sapma c ~ O C T O R H H O ~  CKO- 

POCTbH) H a  PaCCTOIIHHH e M e m y  MOMeHTaMH YCKOpeHHR H TOPMOXeHI1R 

sapma, B H a s a n e  n B K o H u e  ero ny-rn, s n m e T  n n m b  H a  p e 3 y n b ~ a ~  nmep(pe- 
P e H W ,  H e  CJIyXCUT ~ P H ~ M H O ~  BO3HHKHOBeHHR H3IIYqeHHR. 



K ~ K  6b1no nOKa3iUiO ewe T ~ M M O M  ''I, a T a m e  K a K  3 T 0  CJIeHyeT Pi3 Ha- 

men p a 6 o ~ b 1 ,  ~ 3 n y ~ e ~ n e ,  wcnyuiemoe 3 a p ~ ~ o ~  npu ero A B u x e H u u  c ~ O C T O R H -  

~ o f i  C K O P O C T ~ ~  Ha KoHelrHoM y q a c T K e  T p a e K T o p w w  e ( B  npenene P + m), n M e e T  

T e  Xe XapaKTepueTHKki,  W O  U kiBY, cnenymwee us T e o p u u  T ~ M M ~  H @ p a -  

~ a / ~ /  - ~ O C K O J I ~ K Y  TeOpHR T a M M a  Pi @ p a K a  RBnReTCR npe@?nbHblM C n y q a -  

e M  TeOpHM T a M M a ,  MOXHO CWTaTb,  YTO ~ b l U l e n p H B f ? ~ e ~ ~ b ~ f i  BbIBOn OTHOCUT- 

CR U K HeG. 

B s a m m l r e ~ n e  ~ B T O ~ ~ I  B b l p a x a m T  r n y 6 0 ~ y m  6 n a r o n a p ~ o c ~ b  npoaec- 
COPY ~ . M . ~ O ~ O T O B C K O M ~  3a UeHHble 0 6 c y X . Q e ~ ~ R  Pi 3aMeYEiHHR, A.n . K o t j -  

3 e B y  3a o ~ C Y X . Q ~ H U R ,  WHMUUUpOBaBUIHe AaHHYH) p a 6 0 T y .  
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