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p o ~ c ~ o i i  npeqeccnn c n n H a  ~ e n o n e m o i r  o T H o c n T e n b H o  H c T o V H n r a  nonn r a c r n -  

Ubl,  e C n H  B b I p a 3 U M  V a C T O T y  B C O ~ C T B ~ H H O M  B p e M e H A  n l 3 U X y t u e i i c n  C H C T e M b l  

K T a K o M y  xe 3 ~ a n e ~ m  npeaona-r y p a B H e H n e  ( 5 ) ,  ecnn  ~ b l  n p m e H m  e r o  K 

H ~ ~ ~ o ~ I B U X H O ~ ~  V a C T H U e  H nOKOII tueMYCII  H C T O q H H K Y  M a r H H T H O r O  I l O n R .  C n e n O B a -  

T e n h H o ,  s a c - r o T a  c n a ~ o e o l  npeqeccnn, ~ 3 ~ e p n e ~ a n  B ~ a c m ~ a 6 e  C O ~ C T B ~ H H O ~ O  

B P e M e H H  W C T O ' I H H K a ,  H e  3 a B W C W T  01. e r 0  n B U X e H H X  C O B M e C T H O  C ' I ac~nue i i  B 

n p O C T p a H C T B e ,  V T O  H a X O n H T C n  B C O O T B e T C T B H H  C T ~ ~ ~ O B ~ H U ~ M  I l p H H U H n a  O T -  

H O C U T e J l b H O C T H  B A B H H O ~  3ana'Ie. 
H a i i n e ~  T e n e p b  ~ ~ B H C U M O C T ~  C ~ H H O B O ~ ~  npeqeccnn OT C K O P O C T U  ' ~ a c ~ u q b l  

6 B cnyvae n p n ~ o n n ~ e i i ~ o i i  T p a e K T o p a n  ee  n B n x e H n n  B none H e n o n e m l o r o ,  a 
3 a ~ e ~  n B m y t u e r o c n  H c T o ' I H u K a .  B  TOM cnytrae,  o r e s a n ~ o ,  ~ e o 6 x o n m o  
n p - ~ O X H T ~  nonepewoe no ortromeem K B e K T o p a M  p a e0 s n e K T p a r e c K o e  none 
Eo=-[pBo],  K o M n e H c H p y m e e  O T K n o H n m e e  n e i i c ~ s n e  nonn Bo ( n p e n e n b ~ ~  

cnyraii T p a x o u n a n b H o r o  A s m e H u n ) .  n o n c ~ a e n n n  ~ T H  ~ H ~ S ~ H H R  K o M n o H e H - r o B  

noneii B @ o p ~ y n y  ( 5 ) ,  n o n y v m  cnenynunii p e 3 y n b ~ a ~ :  

n y C T b  T O T  X e  K O M ~ H H H P O B ~ H H ~ ~ ~  H C T O ' I H U K ,  ~ 0 3 n a K X l l ~ f 4  B C O C T O R H H H  no- 
K o n  nonn B o  A Eo,  ~ e n e p b  n B m e T c n  B O ~ ~ ~ T H O M  H a n p a e n e H n n ,  a sacrar ra  
H e n o n e m a  B n p o c T p a H c T s e .  B  TOM cnyvae n e i i c ~ ~ y m n e  H a  H e n o n s m y n  

' I a C T H U y  K O M f l O H e H T U  p e 3 y J I b T i i p y K U e r O  n 0 n R  6 y n y ~ ,  O ' I e B U n H O ,  

( B H e I I I H e e  3 J I e K T p H ' I e C K O e  none I I O n H O C T b K l  K O M n e H C H p y e T C n  3 n e K T p H ' I e C K r i M  no- 
n e M  0 6 p a ~ ~ o r o  3 ~ a ~ a  nenxytuerocn ~ a r n a ~ a ) .  n o n c T a e n s  3 ~ a  s ~ a r e ~ a n  KOM- 

n O H e H T O B  n 0 n H  B Y p a B H e H H e  (5) H B b l P a 3 H B  r a C T O T y  n p e U e C C H A  B C O ~ C T B ~ H -  

HOM ~ a c u r r a 6 e  B p e M e H a  H c f o r H n K a ,  n o n y v m  npyroii p e 3 y n b ~ a ~ :  



111. HEHHBAPHAHTHAR IIPEUECCHR CWHA 

onnpancb H a  u c n o n b 3 0 ~ a ~ ~ b d i  Bme MeTon pacsera n p e s e c c ~ ~  B nsnxy- 
meiicn cncTeMe oscsera,  KoppeKTHocrb KoToporo 6ma nponeMoHcTpnpoeaHa 

H a  paccMoTpeHriblx npocThlx cnysaux nsmeHnn cnma,  nepeiineu Tenepb K 

onncanm A B H X ~ H H I I ,  npnBonnuero K XBHOMY HapyrneHm n p m s ~ n a  orHocnTenb- 

HOCTH. & J I U  3 ~ o i i  sene,  o ~ a s ~ ~ a e ~ c n ,  nocrarosHo B nocnenneii ~3 paccMoT- 

peHHux 3anas BuKnnsnTb n m b  BcnouoraTenbHoe 3 n e ~ r p u s e c ~ o e  none E o ,  

YCTpaHRKWee HCKpHBneHHe TPaeKTOPHH YaCTHW, 'IT0 3KBHBaneHTHO BKJUJ'leHUB3 

B neno nononHnTenbHo T O M ~ C O B C K O ~ ~  npeueccnn, 3a HcKnnsenueu cnysan ,  KO- 

ma CKOpOCTb qaCTHUl.d B P a B H a  CKOPOCTH HCTOSHHKa BO, PaCCMOTPeHHOrO 

B n e p ~ o R  sanase. . 
HTaK, BepHeMcn onnTb K cnysan, KOrna K o M n o H e H r a M n  nonn nsmymero- 

C R  HCTOYHHKa RBnlIDTCU : 

rne Bo-  C K O P O C T ~  HcTosHuKa nonn, HO C K O ~ O C T H  Yacrnq B npocTpaHcTae 

OTnnyamcn OT C K O P O C T H  HcTosHuKa. H a  nocTaTosHo Manux ysacTKax Tpaxo- 

unanb~oi i  TpaeKTopnn s a c T n m ,  B KOTOPHX KacaTenbHan napannenbHa cropo- 
CTH HCTOSHHKI B o ,  CBX3b M e m y  BeKTOpaMH , PA H BoCO&paHUeT, Oqe- 

sunso, TOT xe npoc~oi i  B H ~ ,  K a K  H B n p e m y u e i i  3anase  : 

Bo + B A  

nOACTaBnffR HOBHe 3HaseHHR KOMnOHeHTOB n0nn H 3HaveHHX CKOPOCTH qaCTH- 

ubl B B ypaBHeHne ( 5 ) ,  nonysm B  TOM cnysae c n e n y m e  BhlpaxeHHn: 
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nOllCTaBnRIl B HHX COOTBeTCTBYKWHe 3Ha9eHHR 0 , ,  B, H v 1  H 72, nonysm 
nocne a n r e 6 p a u s e c ~ n x  npeo6pa30sa~ni i  oKoHsaTent.Hl.de sMpaxeHnn a n n  sacTor  

npeueccnn cnma B ~acur ra6e  speMeHn nemymerocn H C T O S H H K ~  nonn B Bnne: 

rne 7, = I/-. 3Tn BHpaxeHnn n a m  n m b  sKcTpeuanaHl.de 3HaneHun 

SaCTOT IIpelreCCHH C n H H a ,  COOTBeTCTBy~e 3KCTpeManbHW 3HaseHHXM C K O -  

POCTH 9aCTHIIbI B npOCTpaHCTBe. Ha OCTanbHblX YsaCTKaX TpaeKTOpHU 

SaCTHUbl, OSeBHIIHO, SaCT0Tl.d ~ Y ~ Y T  HMeTb IlpOMeXYT09Hl.de 3Ha9eHHll, C n H B a -  

n w e c n  B O ~ H O  B TosKax, rne Bemop C K O P O C T H  s a c T n m  B cncTeMe HCTOS- 

H H K a  IlepneHnHKynUpeH BeKTOpy CKOPOCTH HCTOSHHKB. B 3TOM YaCTHOM Cny- 
sae  csn3b Memy CKopocTnun , B~ H 6, BupaxaeTcn @puynoii 

a seKTop o 6 p a 3 y e ~  c Hanpaenenueu nonn E yron a ,  onpenennemk 

noncTasnnn ~ T H  3 ~ a s e ~ u n  H ,sins B @puyny ( 5 ) ,  n o n y v m  s ~ a s e ~ u n  sac -  
TOTH n p e u e c c ~ ~  B nonepesHHx no o T H o m e H m  K serropy p0 HanpasneHnnx 

nBUXeHHU saCTH4l.d BllOJlb ~ ~ M K H Y T O H  B CHCTeMe HCTOSHHKa IlOnll K P Y ~ O B O ~  

TPaeKTOPHH 

e 7  

w:= 7- f [(a + J ] B ~ T ~ -  (a + &]@ sins B07J0 = I 

YcnoBnu~n  H ~ ~ J I ~ ~ ~ H H R  3 M e ~ ~ a  B CucTeMe nemyuerocn HcTosHuKa, K a K  

 TO cnenyeT ~3 n p e m y u e i i  3anasu,  MoryT 6l.d~b HcKnnseHu n m b  o6we MHO- 

xeTenn (l+f3J3,) H (1-BOB,), npncyTcTBymee B BhlpaxeHun ( l o ) ,  H ,  cneno- 
ea renbso ,  perncTpnpyeme B C O ~ C T B ~ H H O ~ ~  cncTeMe H C T O Y H H K ~  sacT0Tl.d npe- 
U ~ C C H H  O K ~ ~ H B ~ D T C I I  c n o m w n  $YHKUHIIMH napaMeTpa @ o - ~ ~ ~ p ~ ~ ~ ~  ncTosHnKa 

nOnU B IlpOCTpaHCTBe. nHmb npH Bo=o @pMynl.d ( l o )  H (11)  IlpHBOAUT K 0 6 ~ -  

VHOMY BblpaxeHm nnn n p e s e c c ~ ~  c n m a  s a c T n w ,  ~ s m y m e i i c ~  B MarHnTHoM 

none, 
1 

~ ~ = % ( a + ~ ) ,  mc 

a npn p,=o - K cnysan 06weoi i  napuoposc~o i i  npeseccae,  n o n y s e ~ ~ o i i  B 



Tenepb B03HHKaeT B n O n H e  ~ C T ~ C T B ~ H H ~ ~ ~  BOnpOC: K a K  Morn0 CnyYHTbCH, 

YTO HcxonHoe ypaBHeHne -nsmeHnn cnnHau, nonyseHHoe B paMxax K a K  6yn- 
TO PenRTHBHCTCKH HHBPPAPHTHOrO nOLlXOAa, HapnAy C HHBaPHaHTHblMH P e U e H U -  

llMU COnepXUT H TPKOe, KOTOPOe BCTynaeT B npOTUBOpeYHe C T ~ ~ ~ O B ~ H H ~ M  

npmqnna oTHocnTenbHocTn, H TeM H e  M e H e e  H a  e ro  ocHose ynanocb onpene- 
nHTb aHOMaJlbHYQ YPCTb MarHHTHOrO MOMeHTa PennTHBHCTCKOrO MDOHa C TOY- 

HOCTbQ H a  Y p O B H e  lo-' OT BenUYHHH IIOnHOrO MOMeHTa 'IaCTHqM. 

3 a ~ e ~ m  npeme Bcero, YTO nHBapnaHTme 3anarn, paccMoTpeHHHe BM- 

me, COOTBeTCTByQT JIUIUb C n y Y a H M  ~ B U X ~ H U ~ ,  JlMlUeHHHX K~KOA-nu60 nepnonns- 

HOCTH BO B c e M  nHTepBane H ~ M ~ H ~ H H ~  nepeMeHHHx, n cpenHne no BonHoeoMy 

naKeTy -iacTnw coBnanann co cpenHmn 3 ~ a r e ~ n n ~ u  n no nn6m yYacTKaM 

TpaeKTopnn. noraxeM Tenepb, YTO c ~ o p o c ~ b  npeqeccss, ~ 3 ~ e p n e ~ a n  B nsn- 
xymeicn cncTeMe oTc-ieTa, ycpenHeHHan no nepnony H ~ M ~ H ~ H H U  npeqeccnn 

B C e  Xe YnOBJIeTBOpHeT ~pe60Ba~UD npHHUHna  OTHOCli'TenbHOCTH. AJIU 3 ~ 0 i  qe- 

nu ~ a i i n e ~  caa-iana ~ ~ B H C H M O C T ~  C K O ~ O C T H  npeqeccnn OT BenurnHbl a Hanpas- 

JIeHHR CKOPOCTH Y a C T H w  B I ~ ~ O H ~ B O J I ~ H O ~  T09Ke ee TpaeKTOPHH. 

Tpe6yeme o6uee peUeHne HeTpymo Y C T ~ H O B H T L ,  ncnonb3yu BHpaxeHne 

nnn cnoxeHnn c ~ o p o c ~ e i i  @ o  A 6, , CnpasemnBoe B 0 6 m e ~  cnyrae 

- 
,/ 62 + 6: + 2 6, Bocose -  sin^^ sin^^ 

B = 1 + B, B~ cose , 

me e -yron M e m y  c K n a m s a e m n  BeKTopaMn B nsmymeiicn cncTeMe. npn 
 TOM BennvnHa yrna e' Memy H B 0  BeKTopaMn B ~ e n o n ~ m o i i  cncTeMe 

i CBR3aHa C O  3HaYeHHeM yrna 6 COOTHOUeHHeM 

6, case + B o  
cose = 

,/ ~ ~ + ~ ~ 2 B , ~ ~ c o s e - ~ ~  (sin2e ' 

no ycnoBnaM pemae~oii 3ana- i~  BeKTop E Bcerna opToroHaneH BeKTopy C K O -  

POCTH B o  . nO3TOMY yr0n a M e m y  BeKTOpaMH E H CBH3aH C Y r n O M  6' 
, y c n o ~ n e ~  sina = cose', n ,  cnenoBaTenbao, BeKTopHoe n p o u 3 ~ e n e ~ n e  [B El, 

cTonmee B W p ~ y n e  ( 5 ) ,  C B O ~ A T C R  K IIPOCTOMY supaxeHun: 

rne if = ( 1 + @ , @ o ~ ~ ~ ~ ) ~ 0 7 , ,  H nOCne IIOllCTaHOBKH 7 IIpHBOlIHTCU K BHny 

sacTtima cnysanhnr FoToporo n s n n a r c n  nonyveHHHe paHee BHpaxeHun (10) H 

( l l ) ,  KOrna 8=0 UllH n / 2 ,  COOTBeTCTBeHHO. 

Haiine~ Tenepb o6mee BHpaxeHne nnn ~ @ $ ~ K T H B H O ~ ~  vacToTH, neiic~sya- 
ueii H a  sacTnqy B none nsmymerocn p e 3 o ~ a ~ o p a ,  3a~ncnmeii OT cnanra on- 
HOBpeMeHHOCTH H a  e r 0  KOHqaX, P a B H O r O  

L o s o  cose AT 
A t  = - - - 

MY BpeMeHn p e 3 o ~ a ~ o p a  B HanpasneHnn e r o  nsmeHnn. OvesKnHo, os~a6erno 
Y H C n a  K O J I ~ ~ ~ H H ~ ~  H a  JlJIHHe Lo H a  Y a C T O T e  V o  C O C T a B n R e T  



n O 3 T O M y  n p H  H 3 M e P e H H H  ' IBCTOTLJ I I p e q e C C H H  B  n B H X j l I l e f i ~ n  C H C T e M e  O T C q e T a  

06maii M H O X U T e n b  1 /(1+pApo~0Se),  c ~ o n u ~ r f i  B  B V a X e H H H  (12)  LUIR w:, KOM- 

n e H c a p y e T c n ,  H peanmo ~ 3 ~ e p n e ~ a n  n o x a n b s a n  C K O P O C T ~  npeqeccm c n m a  
K a K  I $ ~ H K ~ H ~  yrna  ~ a 6 n l o n e ~ u n  6 y n e ~  M e T b  B W :  

A n n  H a x o m e H u n  H H T e p e c y a u e r o  H a c  c p e n H e r o  3 ~ a s e ~ ~ n  < 3a non~bdi 
n e p U O j l  H 3 M e H e H U R  I l p e U e C C H A  l l O C T a T O Y H 0  T e n e p b  B H Y H C n M T b  H H T e r p a A  

2 
dx = -- I b+c. cosx arctg [ J-E- tgx] npm b2>c2, J-XF b+c 

T a K m  0 6 p a 3 0 ~ ,  n o n y r e H H u e  sme p e 3 y n b ~ a ~ u  H e  B c T y n a r n  B n p o T m B o -  

P e Y H e  C  I I P e ~ U 3 H O H H b i W M  U 3 M e P e H H I I M H  ~ p e j l ~ e i (  C K O P O C T H  C ~ H H O B O ~ ~  n P e q e C C U H ,  

BblnOnHeHHblMH I I p U  BblCOKUX 3 H e p r H n X  Y a C T U q  C  q e J l b D  Y C T a H O B n e H A U  B e n H Y W H U  

a H O M a n b H O r 0  M a r H H T H O r O  M O M e H T a  W H O B ,  H  I I O J l y ' I e H H L J e  3 K C n e p H M e H T a n b H b l e  

p e 3 y n b ~ a ~ b l  H e  c o n e p x a T  nonpaare ,  c a n 3 a ~ ~ o i i  c n o c T y n a T e n b H m  n s m e H u e M  

3 e ~ n n .  

n o r a x e M  B s a r n a n e ~ u e ,  Y T O  ~ P H Y H H O ~ ~  n o K a n b H o r o  H a p y m e H H n  n p H H u u n a  

O T H O C H T e n b H O C T H  R B n R e T C R  C Y U l e C T B O B a H H e  T O M ~ C O B C K O ~ ~  n p e U e C C H H .  A n n  

3 ~ 0 f i  qenu n p o n ~ a n u 3 w p y e ~  B H p a x e H H e  mn C ~ H H O B O ~ ~  npeueccuu B u n a  

H e  conepxamee n o n p a B K H  H a  T o M a c o e c K y n  npeqeccm 

A  yBenmcn, 9 T O  O H 0  I l P H B O n H T  K  H H B a P H a H T H O M Y  B L J P a X e H m  mil ~ o K ~ J I ~ H o ~ ~  

C K O P O C T H  I l p e q e C C H H  C n H H a  B  n~myueRcu C H C T e M e  O T C q e T a  H e  T O n b K O  n p U  

~ ~ S ~ M O J I H H ~ ~ ~ H O ~ ~  H O  H  I I p H  ~ ~ M K H Y T O ~ ~  T P a e K T O P H H  I I B m e H H J l  9 a C T H W .  A ~ G C T B U -  

A ,  T a K M  0 6 p a 3 0 ~ ,  l l e f i ~ ~ B H ~ e n b ~ 0  ~ 3 M e p n e ~ a n  J l O K a n b H a U  V a C T O T a  B  3 T O M  

cnyqae H e  3 a ~ ~ c e s r a  614 OT n a m e H u n  c H c T e M b 1  o T c r e T a .  

c n e n y e T  3 a ~ e ~ ~ ~ b ,   TO npyrofi @OF B b l p a x e H u n  nnn c n ~ ~ o s o f i  npeuec- 
C H H ,  I l p H B ~ n l l l l l e H  K  A H B a P H a H T H b l M  P e l l l e H H I l M  B  n~mymeficn C H C T e M e  O T C ' I e T a ,  

H e  c y w e c T B y e T .  O n H a K o  @ O p ~ a  ( 1 4 )  B c T y n a e T  B n p n M o e  n p o T H B o p e s u e  c 3 K -  

C n e p m e H T O M  I I p H  BLJCOKHX 3 H e P T H i I X  q a C T H U  H  H e  C O O T B e T C T B Y e T  j l e f 4 ~ ~ B H -  

T e n b H O C T H .  B  C n y Y a e  I T p O n O n b H O r O  M a r H H T H O r O  n O n X  ~ ~ H H C T B ~ H H O G  a 0 p M 0 f i  

y p a e H e H u n  s s n e m e H s a n a  c n u H a ,  y n o s n e ~ ~ o p n a u e i i  T P ~ ~ O B ~ H H R M  n p n H q H n a  

O T H O C H T e n b H O C T H ,  l B n l e T C R  

 TO cpa3y s w e K a e T  u3 n o p e H q e B c x o r o  3 a ~ e n n e ~ u n  B p e M e H H  H H ~ H ~ M ~ H H O C T H  

I l p O n O n b H H X  K O M n O H e H T O B  ITOnU. B O  B C e X  I I p O M e X y T O Y H H X  C J l y Y a U X ,  K O r n a  

[pB]*O,  B ~ o i i  H n H  H H O I ~  M e p e  m e e T  M e c T o  T o M a c o e c K a n  npeqeccen, H u H s a -  

P U a H T H O C T b  J I o K ~ J I ~ H o ~ (  C K O P O C T H  I l P e q e C C U H  C n H H a  ~ e H 3 6 e X H 0  H a P Y m a e T C R .  

U J l n D C T p a U H U  O T H O C H T ~ ~ ~ H O ~ ~  B e n H Y H H H  H a p y D l e H H R  I l p H H U H n a  OTHOCU- 

T e n b H O C T H  K a K  @ Y H K U H H  C K O P O C T H  Y a C T H W  P A ,  CJIejIYILIIleTO H 3  Y P a B H e H H R  1 3 ,  



HUH vacToT w:' / w:' npw e 2 =  n u e l =  o OT napaMeTpa 7, AJIR sneKTpoHos 

H 3  npnBeneHHHx pac-teToa cnenyeT, VTO BenuvnHa s w e ~ ~ a  n p m e p e o  n n ~ e i r ~ o  
~ 0 3 p q c ~ a e ~  c ysennveHneM na6opa~opnoi i  CKOPOCTH YacTnm, nocTnran Max- 
cmyMa npn 3 ~ a u e ~ u n x  @,, ~ ~ H ~ K H X  K e n m n q e ,  a 3 a ~ e ~  n a n a e r ,  cTpeMncb K 

ennHyqe ~ 3 - 3 a  ~ 0 3 p a c ~ a ~ u n  HHsapuaHTHoro BKnana 3a  cveT a ~ o ~ a n b ~ o l  Sac- 
TH MqTHHTHOrO MOMeHTa SaCTHW. ~ W K T  IlPUMePHO I ~ H H ~ ~ ~ H O  BO3paCTaeT TaK- 
x e  n c ysensseHneM C K O P O C T H  n a 6 o p a ~ o p n ~  B npocTpancTse. B nonepevHoM 
HanpasneHnn, KaK cnenyeT ~3 @ o p ~ y m  ( 1 3 ) ,  TaKxe m e e T  Memo HapyweHue 
IlpHHqHna OTHOCHTenbHOCTH, HO JIUlUb BTOPOrO IlOPRjlKa OTHOCHTeJIbHO 
napaMeTpa 

TaKm 0 6 p a 3 0 ~ ,  a ~ a n u s  RsneHnR c n a ~ o s o 2  npeqeccnn, o n n c u e a e ~ o i i  
YpaBHeHHeM ( 5 ) ,  IlpHBOnHT K BHBOAY 0 CUJlbHOM HapylueHHH IlpHHqHna OTHO- 

CHTenbHOCTH B 3TOM IlpOqeCCe BnnOTb no nepBOr0 IlOpffnKa OTHOCHTeJIbHO V / C  

u, c n e n o s a ~ e n a ~ o ,  n p n ~ q u n n a n b ~ o i i  BOSMOXHOCTH c noMoulbo CooTBeTcTBywux 
~ K C ~ ~ P ~ ~ H T O B  Ha 3 e m e  onpenenmb He TonbKo e e  a 6 c o m r r ~ y o  c r o p o c ~ b ,  HO 

H HanpaBneHne nemeHnn B npocTpaHcTse. KaK nerKo n o ~ a 3 a ~ b ,  HH B onHoM 
U 3  IlOCTaBJIeHHblX JlO CHX lIOp C ~ T O C  qenbo 3KCllepUMeHTOB 3 T O T O  HeB03MOXHO 
6 ~ 1 0  JlOCTHrHYTb H3-3a JIOpeHLIeBCKOrO H3MeHeHHR @ H ~ H S ~ C K O ~ O  MacW~a6a 
( e n x ~ a u  AJIHHY, BpeMeHn H Maccu) nsmyqeircn c a c T e m  oTcqeTa. XsneHne 

c n u ~ o ~ o i i  npeuecceu, onaaKo, oTHocnTca K Knaccy n s u x e ~ ~ ,  m n  ~ o ~ o p o r o  
nope~ueBcKoe n p e o 6 p a 3 0 s a ~ u e  @ ~ 3 ~ . r e c ~ o r o  ~ a c u r r a 6 a  ewe He nsnneTca noc- 
TaTOvHhlM ycnoBneM nonyveHnn HHsapnaHTHoro pemeHnn B n ~ m y q e i r c a  CucTeMe 
OTCveTa. KaK c n e n y e ~  ~3 naHHoro a n a n m a ,  H e n o c p e n c T ~ e ~ ~ o i r  npmmoi r  Ha- 
PylueHHR IlpHHUHna OTHOCHTenbHOCTH RBJlReTCE CyoleCTBOBaHHe T O M ~ C O B C K O ~ ~  

npeueccun o ,=(r -~)v/R,  KoTopan cansaea  c a6conmaoir K P H B H ~ H O ~ ~  TpaeK- 
TOPHH SacTHqbI B npocTpaHcTBe k = i / ~ ,  o n p e n e n ~ e ~ o i r  n e i r c ~ ~ n ~ e n b ~ b l ~ ~  KOM- 

IlOHeHTaMH n0nR H a6conmaoir CKOpOCTbD S B C T H W  V. B COOTBeTCTBHH C 3TUM 

n s e  ~ p a f i ~ u e  C H T Y ~ U H H ,  Korna, Hanpmep, pennTHsucTcKan racTnqa nenxeTcn 
B none Henonsumoro MarHuTa, a B ~ p y r o ~  cnygae ~ ~ ~ ~ T H B H C T C K ~ ~ ~  MarHnT 
HaneTaeT Ha Henonsumyo SacTnqy, O K ~ ~ H B ~ ~ C R  coBepmeHHo ~ ~ ~ J - I H S H I M U ,  

HeCMOTPR Ha llOnHOe.Il0n06He OTHOCHTenbHHX T ~ ~ ~ K T O P H ~ ~  JlBKXeHHR SaCTHUbl. 
n e i c ~ ~ u ~ e n b ~ o ,  B nepBoM cnygae ToMacoscKan npeqeccnn HMeeT MecTo H 

npuB0nn-r npaKTwecKn K nOnHOMY npeKpaueHm npeqeccnn cnnaa,  a BO BTO- 

POM - H3-3a HyneBofi CKOPOCTH YBCTHUH OHa OTCYTCTBYeT, H B HaSanbHbdi 
MoMeHT BpeMeHn npeqeccnn cnnHa cosnanaeT c nap~opoac ro f i .  o v e ~ n n ~ o ,  STO 

~ 3 ~ e ~ e ~ n e  @ n 3 m e c ~ o r o  ~ a c m a 6 a  H y c n o ~ u i i  ~ 3 ~ e p e ~ r i n  He cnoco6ao o6ecne- 
V H T b  TOWeCTBeHHOCTb pe3ynbTaTOB H3~epeHHk B 3THx ~pafiHHx M61CJIUhWX 

cmyaqunx.  

nyvKoM ~ J I ~ K T P O H O B  npn sHeprnnx B HHTepsane 1+30 M 3 B  nyTeM u s ~ e p e ~ n n  

H OTKPbITb nyTb AJIX H3YSeHHR ~ a ~ e p H a n b H 0 A  CTPYKTYPbl @ H ~ H Y ~ C K O ~ O  BaKYY- 

Ma, O ~ % ~ C H ~ H H ~  ~ e x a ~ u s ~ a  ~ c e o 6 ~ e r o  H ~ M ~ H ~ H H ~  @ H ~ H S ~ C K O ~ O  M ~ C L L I T ~ ~ ~  ~ B U -  

xyueircn c n c T e m  oTcSeTa, Ha6mnaeMorO B noBcenHeBmx o m a x ,  n c03na- 
HHR OCHOB ~ o c J I ~ ~ o B ~ T ~ ~ ~ H o ~  MeXaHHKH, C O O T B ~ T C T B Y E ~ ~ ~ ~  MaTePHaJIbHOMY 
IlpOCTpaHCTBy C K O H ~ S H O ~ ~  CKOPOCTbD PaCnpOCTpaHeHHIl B ~ ~ H M o L ~ ~ ~ ~ c T B H ~ ~ .  
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