


n p o 6 n e ~ a  s H e p r u H  r p a s u T a r p j o H H o r o  norm n p o n o n x a e T  n p u s n e K a T b  

K ce6e BHHMaHHe CneUUanHCTOB. Y ~ O B J I ~ T B O ~ M T ~ ~ ~ H O ~ O  PeLlleHHR. 3~0fi  
n p o 6 n e ~ b 1  no c ~ x  nop H e  ~ a f i n e ~ o ,  naxe B o n p e n e n e H u M  ~ ~ ~ e r p a n b ~ o f i  

3HePTUH O C T P O B H O ~ ~  CUCTeMbI MMeeTCR. p w  H e P e U e H H b I X  BOnPOCOB / l o2  /. 
3a.Aarl.a nOKa.JIv3aI&iM HMnynbCHO~3HepreTHlreCKHX X a p a K T e p H C T H K  r p a B V -  

TaUHOHHOrO nOJIfl B n O C n e n H e e  B p e M R  lraCT0 O ~ % R B ~ R . ~ T C H  ~ o o 6 u e  ~ ~ C C M ~ I C -  

n e ~ u o f i  / 3  - 51. XOTR. B 3 T o M  H a n p a B n e H u M  H M e e T c H  H ~ K O T O P ~ I ~ ~  nporpecc, 
C B R ~ ~ H H ~ I ~ ~  C B B e n e H H e M   POH HOBO^^ CBR.3HOCTM/6-8/, neTa.JIbHb1fi ma . J IH3  

n O K a 3 b I B a e T ,  lITO TPYnHOCTU B TeOpKM OCTZUOTCH / 9 i .  

B p a 6 o ~ a x / ~ ? l ~ /  6 b m a  n p e a n o x e H a  r H n o T e 3 a  o TOM, l r ~ o  rpaBHTB-  

UHOHHOe none H e  n e p e H O C u T  3HepFI.uo, nono6~o  TOMY, K a K  3neKTPOMaTHHT-  

H o e  none, K o T o p o e  n e p e n a e T  s s a u ~ o n e f i c ~ ~ ~ e  M e m y  s a p n n a ~ ~ ,  c a M o  sapa- 
n O M  H e  06nmae~.  3 ~ a  r u n o T e 3 a  O ~ O C H O B ~ I B ~ ~ ~ C ~  B /'/ T a K H M  o 6 p a 3 0 ~ :  
u c c n e n o s a n a c b  c T p y K r y p a  C O X ~ ~ R I O ~ X C H  TOKOB, n o n y l r a m u p i x c n  B TetZ- 

PUH TpaBUTaUHH C   PO HOBO^^ C B H ~ H O C T ~ H ) ,  n O C n e  l r e r 0  no a H a n O r H H  C 3 n e K T p O -  

MarHMTHbIM n O n e M  n p e n n O J l a r U I O C b ,  l rT0 HZUlHlrHe y TOKOB H e ~ e p  nono6~ofi 
CTPYKTYPbI 0 3 H a l r a e T  OTCYTCTBHe y n O n R  C0OTBeTCTByH)IlJerO 3apf lAa .  B H a -  

~ ~ 0 f l I I l e f i  pa6ol.e 3TO Y T B e p X n e H H e  O ~ O C H O B ~ I B ~ ~ T C ~ ~  6onee AeTXIbHO.  

2. TEOPEMA HETEP 
M CTPYKTYPA C O X P A H R H ) I l l . M X C H  TOKOB 

rne L - n a r p m m m .  
B 5 1 ~ H ~ M ~ H U T O ~ ~  p a 6 0 T b 1  3.He-rep l': 6 b 1 n 0  C @ O ~ M ~ ~ H ~ O B ~ H O  C n e -  

nywuee  y T s e p m e H H e  ( n e p e a ~ .  T e o p e M a  H e ~ e p )  : e c n H  nefic~sue m B a p H m T -  

HO O T H o c H T e n b H o  r - n a p a ~ e ~ p w l r e c ~ o f i  r p y n n b 1  J ~ H  C, , TO r n u ~ e h o  
He3aBHCHMbIX K O M ~ U H ~ ~ U ~ ~  BapHaUUOHHbIX nPOU3BOnHbIX 0 6 p a u m ~ c ~ .  B AH- 



j j rne A (  A ) = o npw Y A = 0, a B ( A  ) o6nmae~ TeM CBO~~CTBOM, YTO d . B'( A )= 0. 
J 

T ~ K H ~  TOKU H e T e p  Ha3BaJIa H ~ C O ~ C T B ~ H H ~ I M H .  Ecnu rpynna 6 H e  MeHRS?T 
P - 

@ ~ H K I J H o H ~ J I ~ H o ~ o  BUAa J I a r p a H X U W a ,  YTO COOTBeTCTBYeT CJIYWIO OTCYT- 

CTBHR B J l a r p a H X H a H e  @OHOB~IX llonefi, H ~ C O ~ C T B ~ H H ~ I ~  TOKH BbIpaXamTCR 

sepes npon3~omym m T a c u M M e T p a w o r o  c y n e p n o T e s w a n a  / 1 2 / .  

~ Y C T ~  HMeeTCH HeKOTOpaR rpynna $, COnepXCal.LWH B KaseCTBe n0n- 
rpynn r p y r m b I  G, a Gp,, n p a q e M  n e f i c ~ ~ u e  G, H a  m H a M n r e c m e  n e p e M e s -  

HbIe AOnXHO llOJlyqaTbCR 113 ~ ~ ~ ~ C T B A R  Gpm K O H K P ~ T H ~ ~ U ~ ~ ~  rPYlIfIOBbIx 
A 

n a p a M e r p o B ,  TO e c T b  " n p e ~ c ~ a ~ n e ~ u e "  Gpm B " n p o c ~ p a ~ c ~ ~ e "  C$ -  TO 

"nonnpenc~a~ne~ne" Gp -. 
B o 6 m e ~  C n y W e  C T p y K T y p a  TOKa H e ~ e p  TaKOBa: 

j j me A t A )  H B ( A )  6bmki OnpeAWIeHbI BbI lue ,  a C ( A )  C O ~ C T B ~ H H ~ R  qaCTb 

T o K a .  3 a p ~ n  n o n R  n p e A c T a s n R e T  co608 nepsb~fi m T e r p a n  y p a B ~ e m #  ma- 
XeHUR, C O O T B ~ T C T B ~ ~ ~ I ~ ~ ~ ~  H ~ K O T O P O ~ ~  o ~ o ~ I ~ ~ ~ M ~ T ~ H ~ ~ c K o #  rpynne HH- 

B a p u a m H o c T u  neiicmnn. (4)  aamo, uro e c n y q a e  cth) = 0, T o  e e T b  

K O r A a  TOK H ~ C O ~ C T B ~ H H ~ I ~ ~ ,  @0pMaJIbH0 B ~ I ~ U C J I ~ H H ~ I ~ ~  3aP99 CTWOBUTCR 

TpUBUanbHbIM, T a K  K a K  OH H e  C B R 3 W  C YPaBHeHHRMIi ABHXeHHH. 

3a c y m e c T B o s a H u e  H e T p n s u a n b H o r o  sapma "o~sesaw" m e H  C j 
( A ) '  

M M ~ H H O  OH H e  nO3BOJIHeT paCluHpUTb rpynny A k i H a h f k i Y e ~ ~ ~ f i  UHBapHWT- 

HOCTH AO ~ ~ C K O H ~ ~ M O  napa~e~pasec~o i i .  Towee, u M e e T  MWTO cnenym- 
wee y m e p m e H u e .  

j Ecnu C (  A )  = 0, n2lHHaFi rpynlla Or MOXeT 6b1Tb BKJ'IH)qeHa B KaYeCTBe 

n o n r p y n n b I  B rpynny Gz , o m o c a T e n b H o  KOTOPO# ~ e i i c ~ s a e  ax-reapumTHo. 
J Ecna C ( A  ) 0, n W H a H  rpynna G, H e  MOXeT 6b1Tb BKJlH)YeHa B KaYeCTBe 

n o n r p y n n b 1  B rpynny $, o m o c a T e n e H o  KOTOPO# neiicmne u H B a p u m T H o .  

Aanee MbI YBHAHM 3 T 0  H a  n p H M e p e  rpaBHTaLUiOHHOr0 IIOJlR. HO AJIR 

n c c n e n o s m u f i  y p a s ~ e ~ a i i  3 B ~ m ~ e h a  ~ e o 6 x o ~ u ~ o  u c n o n b ~ o ~ a ~ u e  K o p p e m -  

HOrO B a P l l ~ O H H O r O  n p U H u H n a .  

f 
3. BAPMAlJMOHHbIn nPMHlJMn M TEOPMFI rPABMTAUMM 

C QOHOBOR C B F I 3 H O C T b H )  

- c n M B o n  Kpncro@@en~ n n R  gik . 
IIpUMeHeHAfl K 3TUM YPaBHeHHRM ZLnrOpHTMOB He~ep  H m O  nono- 

6 p a ~ b  I I o A x o a F I I 4 i f i  J l X p W X U a H .  M BOT TYT HarIUHWTCR OCnOXHeHHR, KO- 

TOpbIe  B K O H u e  KOHIJOB llpHBOaFIT K TOMY, YTO B TeOPUH) IIPUXOWTCR BEO- 
1 I AUTb @ O H O B ~ ~ ~  CBR3HOCTb/g/. K o o @ @ y e ~ r b 1  @ O H O B O ~ ~  CBR3HOCTki rkm 

l l p e n l I O n a r W T C R  CUMMeTpUYHbIMU, rim = rAk . P ~ ~ H O C T ~  



nOJIy~aKlTClI YPaBHeHHR, KOTOPbIe C O B l l ~ a K l T  C YPaBHeHHRMU 3 # H l l l ~ e f i H a  

( 5 ) ,  eCJIH H a  (POHOBYH) CBRSHOCTb HmOXUiTb YCIlOBHe 

v 

me R i k -  T e H 3 0 P  P m q ~  (POHOBO# CBRSHOCTH. 

T e n e p b  PaCCMOTpHM JIWPaHHCllaH o614ero BMna 

@OHOB= CBRSHOCTb ITpe~IIOJIWaeTCR C H M M ~ T P U ~ I H O ~ ~ .  - 
0 6 0 3 H a r 1 H ~  q e p e 3  v k  l lPOHSBO~HYH), KOBapHaHTHYH) n0 OTHOLUeHHH) 

K $OHOBO# CBRSHOCTH. 

Onpenena~  (POPM~JI~HO cnenymwie B e n n q n H b l :  

jk d L k  k  
O a  = - - - - - -  ( g m a a n  + g n a  6,) ; 

' g m n , j  

-k  
3 n M b  c  - H H ( P W H H T ~ ~ H M ~ ~ H ~ I ~ ~  n a p a M e T P ,  R a m n  - TeH3OP KpkiBHSHbI 

(POHOBO# CBRSHOCTH. 

O ~ H ~ K O  HHBaPHaHTHOCTb S OTHOCHTeJIbHO (16) - (18) TOqHee CJIenOBa- 

JIO 6 b 1  Ha3BaTb KOBaPHaHTHOCTbH), nOCKOJIbKy rpynna CkiMMeTpKki, HeTPHBH- 

m b H 0  Jlefic~ByR H a  HenHHaMUqMKkie n0JIFI ((POHOBYH) CBHSHOCT~) ,  MeHReT 

' ( P Y H K u H o H ~ J I ~ H ~ I ~ ~  BHJJ JIWpaH7IUiaHa. 

n y c ~ b  (POHOB= CBRSHOCTH n o n y c K a e T  r - n a p a M e T p m e c K y m  rpynny 
J n ~ n x e ~ a ,  a A = 1, ..., r , reaepapym 3 ~ y  rpynny, TO e c T b  y n o s n e T -  , 

BOPRIOT YPaBHeHHH) 

- - ( A a  ) +  g ). (21) 
' g m n = - ( g m a v n ( '  ( X ) ) + g n a V m ( r  ( x )  ( A )  a m n  

- ( P ~ H K W O H ~  neiicmn~, sam~m nepen u H n e K c o M  0 3 ~ a q a e ~  q a c m y m  

~ P O H S B O ~ Y H ) .  0 CMbICJIe BBeAeHHbIX BeJIHWH CM. HnH /9/. 

A e f i m ~ k i e  S HHBaPHwTHO OTHOCHTeJIbHO B a p k i a ~ f i  nki C npOH3BOJIb- 

HbIM BeKTOPHbIM nOJIeM t : 

l a -  .. 
' m n ( * ) = - ~  E ( ~ )  v a g m n - g m a  ' 

4. I'PYHllbl WHBAPWAHTHOCTW W CTPYKTYPA TOKOB 

nym T e n e p b  ne#cmne S H m a p a a H n i o  H e  T o n b K o  no O m o L u e H m o  

K (20) - (21),  HO H no OTHouleHHm K rpynne, r e~epspye~of i  6 e c ~ o ~ e w o  
M ~ ~ I M H  n p e 0 6 p a 3 0 ~ a ~ H R ~ k i  m H a M n q e c m i x  nonefi: 

" - " 

'K g m n  = - ( g  m a  ,)+gna v m  ( a v ( ' ) t ( '  ) I +  t(;) a v ( A ) ~ a g m d . ( 2 5 )  



me 6"  ( A )  - n p O n 3 B O n b H b I e  H H @ I I H H T ~ ~ U M ~ J I ~ H ~ I ~  @YHKWH KOOPlViHaT,  

n c q e s a l o u n e  H a  rpmnqe o6nacm H H T e r p n p o B m n R .  Torna 

n o n c ~ a s n ~ ~  clona B b r p a x e H n e  n n R  S g (25) , n o n y s a e M  
K rnn  

r n v A  " i . g  - g  G n ( 6 v  ( A )  5 s I= 
'!(A) s m n  rns ( A  ) 

rne 

TO W T b  ?33 HHBaPHaHTHOCTZl ~ ~ ~ ~ C T B H R  OTHOCZiTWIbHO (25) C n e n y e T ,  s T 0  TOKH 

He~ep ,  C O O T B e T C T B y l o U e  (20) - (21) , H ~ C O ~ C T B ~ H H ~ I ~ .  

T e n e p b  n c c n e n y e M  06paue~ne  3 ~ o r o  Y T B e p m e H n R .  P~CCMOTPHM HeTe-  

~ O B C K H $  TOK 06~e1-0 B n n a  (12 ) .  n y c ~ b  ) = - Y: ,. n o ~ a x e ~ ,  s ~ o  
e C n H  c(]X ) = 0, TO rPYnna IlHBaPHaHTHOCTH ~ ~ ~ ~ C T B H R  C, M O X e T  6 b 1 ~ b  PaCUlH- 

p e H a  no r p y n n b 1  %, onpenene~~oi i  B K o H q e  pasnena 2. 
npeo6pa3ye~ B b I p a X e H I l e  (22) C Y W T O M  (29) B (32).  M M ~ ~ M  

nnn 

j j 
T ~ K  K a K  d .  B ( A ) -  0, B b r p a x e H n e  (36) B cnysae C ( A )  = O n e p e x o n n T  B 

J 

 TO 03Harla13, W O  M e X U Y  YPaBHeHHRMH 'V m n =  0 IlMeeTCR r T O m e C T B ,  KO- 

T O p b I e  MOXHO CHMBOnHqeCKH 3 a n H C a T b  B B H n e  

' r n n ( ~ )  ( x O ,  x )  = - 6 ( A ) ( m  ( x ) v n )  8 ( x ' -  XI. (39) 

me 8 v ( A  ) - npOH3BOJlbHbIe I ~ H @ H H M T ~ ~ H M ~ J I ~ H ~ I ~  @YHKL&F~H KOOpnHHaT,  

ncsesaloune H a  rpmnqe o6nac~n n H T e r p n p o B i L H n R .  n o n c ~ a s n ~ ~  (39) B (40) 
n 6 e p ~  m T e r p a n ,  n o n y s a e M  



K ~ K  B H ~ M ,  n e B a R  r l a c r b  (44) c T O Y H O C T ~ ~  no MHoxuiTenR c o s n a A a e T  c npa- 
BOG YaCTbH) (41) . C J ' I ~ A O B ~ T ~ J ~ ~ H O ,  YUIOBHe TOrO, YTO BCe I IapaMeTpbI  8 d X )  

B n p e o 6 p a 3 o ~ a ~ u ~ x  41) c y I u e m e H H b 1 ,  c o s n a n a e T  c y c n o s a e M  e n a H c T s e H -  I HOCTH peIIleHHR 6v(' = 0 CHCTeMbI (44).  
P ~ C C M O T ~ H M  llpOH3BOnbHyH, TOYKy M, n p m w n e w y m  06nam~ m T e r -  

PHpOBiWHR. O ~ O ~ H ~ Y H M  Y e p e 3  QM 0p6n~y TOYKH M, TO eCTb MHOXeCTBO 

BCeX TOYeK 06nacra, KOTOpbIe M O r y T  6 b 1 ~ b  n e p e B e A e H b 1  B TOYKY M npeo6- 
p a 3 o B i W m M n  r p y n n b I  G r  . 

~ Y C T ~  CPeAH BeKTOPHbIX lT0nefi  HMe'OTCR POBHO m, PaBHbIX 

I HyJIH, B TOYKe M. Ee3 nOTepH o6wocm MOXHO CWTaTb,  YTO PaBHbI H Y n m  

n o n R  [(p ) , p = 1, ..., m . 3 ~ o  o s ~ a u a e ~ ,  YTO [(p) 06pa3ym~ anre6py Jh 
~ T W H O H ~ ~ H O ~ ~  n o n r p y I I I I b 1  TOY- M. B ~ll@@epe~L@iUIbH~fi TeOMeTPHH 

m a u l i o H a p H a c I  nonrpynna s u e  H a 3 b m a e T c R  rpynnoii n30~ponm TOYKW M. 
E y n e ~  0 6 0 3 H a Y a ~ b  ee Y e p e 3  HM. 

H T ~ K ,  BeKTOpHbIe n 0 n R  [( ) , Y = m + 1 , ..., r , H e  PaBHbI HYIIH) B TOY- 

K e  M. C n e n y e T  3aMeTHTb, YTO B o614e~  C n y Y a e  3 l l  BeKTOpHbIe n o n R  H e  06- 
pa3yIOT anre6py n H .  ~ o K = ~ M ,  YTO B H~KOTOPO# OKpeCTHOCTH TOY- M 
o H n  o6pa3ym~ 6a3nc 0p6mb1 QM . 

B c a M o M  nene, n o c K o n b K y  06pa3ym~ anre6py nn, no T e o p e M e  

@ p o 6 e ~ ~ y c a / ' ~ /  HX HHTerpWlbHbIe KpHBbIe  COCTaBnRIoT ce~efi-0 non- 

~~oroo6pa3kiii HCXOAHOrO M H O ~ O O ~ ~ ~ ~ Z I R ,  K a W a R  TOYKa KOTOpOrO npmw-  
neXUiT KaKOMY-TO ~ O ~ M H O ~ O O ~ ~ ~ ~ U I O  C ~ M ~ ~ C T B ~ .   TO n o ~ ~ ~ o r 0 0 6 p a 3 ~ e  - 

H e  YTO HHOe, K a K  op6ki~a TOYKki. nkiHefiHaR o 6 o n o ~ ~ a ,  HaTRHYTaR H a  6 
( A )  

B TOYKe M, 6 y n e T  KaCaTenbHbIM K QM llPOCTpaHCTBOM. O ~ O ~ H ~ Y H M  er0 Y e p e 3  

TM. ~ O C K O ~ ~ K Y  [(,, ) I M = 0, TM ~ Y A ~ T  COBnaAaTb C nkiHefiH0fi 06onos~ofi 

6( ) I M . Aanee, Q M , "0 Ollpt?.I(eneHH~, OAHOpOAHO OTHOCHTenbHO ~ ~ ~ ~ C T B H R  

Gr . ~ O ~ T O M Y  QM U~OMOP@HO Gr HM- @ ~ K T O ~ - I I ~ O C T P ~ H C T B Y  r p Y n n b I  nBH-  

X ~ H H #  no rpynne H ~ O T ~ O ~ H H .  ~ H ~ Y H T ,  dim QM = dim G ,  - dim H - r - m = p . M - 
C J I ~ ~ O B ~ T ~ J I ~ H O ,  Pa3MePHOCTb n H H e # H ~ f i  O ~ O J I O Y I C ~ I  [ ( ) 1 P ~ B H ~  K O ~ H Y ~ -  

CTBY BeKTOpOB [( ) , a 3 T 0  3 H a W T ,  YTO OHH 0 6 p a 3 ~ ~ ) ~  B TOYKe M 6 8 3 ~ ~  TM. 
B ~ K T O ~ H ~ I ~  n 0 n H  (( ) n p e n l l O n a r W T C R  nki@@epeHI@3pye~b1~H, n03TO- 

MY CYueCTBYeT HeKOTOpaR OKPeCTHOCTb UM TOYKH M, B KOTOPO# OHH OCTa- 

mTCR nHHef iH0 He3aBkiCHMbIMH, a TaK K a K  HX I l H T e r p a n b H b I e  KpHBbIe  Uenki- 

KOM n p a H a n n e x a T  QM, TO B B e m o p H b I e  n o n R  [ o6pa3ym~ 6 a 3 ~ c  Q M .  
( ) 

P ~ C C M O T ~ H M  BeKTOpHOe none vm = [;"y ) 6 v (  ). 6 UM nm6oe BeKTOpHOe 

none, K a c a T e n b H o e  K Q M ,  M o x e T  6 b 1 ~ b  p a 3 n o x e H o  c H e K o T o p b I m  (nepe- 
M ~ H H ~ I M H )  K O ~ @ @ H ~ H ~ H T ~ M M  no BeKTOPHbIM n O n R M  [( ). C ~ ~ ~ O B ~ T ~ J I ~ H O ,  
nm6oe H a n e p e n  s w a ~ ~ o e  B e K T o p H o e  none, K a c a T e n b H o e  K QM, B OKpecTHocTH 

TOqKH M MOXeT 6 b l ~ b  nOnyYeHO 113 v m  ~ O ~ X O A F I ~ H M  B ~ I ~ O P O M  F V ( Y ) .   TO 
0 3 ~ a s a e ~ ,  YTO r a e p a T o p  n p o ~ 3 ~ o n b ~ o r o  n a @ @ e o ~ o p @ ~ 3 ~ a  QM u M e e T  

B T O Y K ~ M B W  [ ( y ) 6 v ( Y ) .  

B e p ~ e M c R  K (44).  K ~ K  TOnbKO qTO 6b1no n O K a 3 a H 0 ,  B OKpeCTHOCTH 

TOYKH M nm6oe BeKTOpHOe none, K a C a T m b H O e  K QM, MOXeT 6 b 1 ~ b  pa3JlO- 

x e H o  no n o n R M  [( ) . none [( ) 8 v  ) n n ~  nm6b1x 6,' A ) 6 y n e ~  K a c a -  

TWIbHbIM K Q M ,  T a K  K a K  BCe KaCaTenbHbI K QM. ~ O ~ T O M Y  &lIR nm6oro 
S V ( ~ ) M O X H O  n o n 6 ~ p a ~ b  T a K H e  s:(Y), YTO q A ) 8 v ( ' )  = C ( ~ ) ~ : ( Y )  B He- 

K O T O P O ~ ~  OKpeCTHOCTH TOYKH M. Torna (44) n p H M e T  B H n  

HO (45) - 3TO YpaBHeHNe Kwnnw~ra w R  KOBeKTOpHOrO n 0 n R  ;, = [ 6 :(Y). 
(y)m 

T ~ K  K a K  y lIpOH3BOnbHOrO MeTpHYeCKOrO Z e H 3 O p a  BeKTOPOB K m n a ~ r a  
HeT, eAHHfXBeHHbIM P e l u e H H e M  (45) *6yne~ 7, = O ,  OTKyAa B CHny JIHHefi- 

HO# He3aBHCHMOCTH 6 ( ) " o ~ Y Y ~ ~ M  8 v ( Y  ) = 0 . 
P e 3 m ~ t l p y ~  c K a 3 a H H o e ,  3 a ~ n m ~ a e ~ ,  YTO rpynna, r e H e p n p y e M m  6 e c ~ o -  

HeYHO ManbIMH n p e o 6 p a 3 0 ~ a 1 - 1 ~ ~ ~ ~  (41) , HMeeT p CyueCTBeHHbIX n a p a M e T -  

POB, 3aBHCRUJ3iX OT KOOPJJ,HHaT, TO eCTb 3 T 0  I'pynM G p m .   OH^ npenCTaBJIReT 

co608 rpynny TaKHX o~o6paxemfi MeTpHKH, KOTOPbIe COOTBeTCTBYHlT 

lIpOH3BOnbHbIM n k i @ @ e 0 ~ 0 p @ k i 3 M a M  O P ~ H T .  n0n ~ki@@f20~0p@ki3~ahfU 

O P ~ U T  l lOHHMWTCR ~ H @ @ ~ o M o ~ @ H ~ M ~ I  BCerO M H O ~ O O ~ P ~ ~ H R ,  T a m e ,  YTO 

KHTerpaJIbHbIe KpHBbIe  reHepHpyIoLUHX BeKTOPHbIX nonefi H e  nOKHnaIOT 

O P ~ Z I T .  C n e n y e ' T  nO,IiYepKHyTb, YTO 3neMeHTbI  rpylTllbI  G p m  - H e  Jiki@@eo- 



M O P @ H ~ M ~ I ,  nOCKOnbKy OHH H e  A ~ ~ ~ C T B ~ H ) T  H a  KOOPAHHaTbI.  TO HMeHHO 

O T O ~ ~ ~ X ~ H H R  MeTpvKH.  
J H T ~ K ,  W n H  C(A) = 0, rpynna C, M O X e T  6 b 1 ~ b  P a C I I l H p W a  no r p y n n b I  

%, B K " H ) ~ ~ I O L U ~ ~ ~  B KarleCTBe n O A r p y n l l b I  Gp,. H e ~ p y m o  y 6 e A l i ~ b ~ R  B TOM, 

mo Ox = Cr X3) CW , me s ~ a s o ~  9 0 3 ~ a q a e ~  nonynpmoe npoea~enea~e .  
B CaMOM nene, Cp, HHBaPHaHTHa B Cx, AeKaPTOBO n p O H 3 B e n e H H e  C, X Cpm 
c ~ a 6 m e ~ c ~  YMHOXeHHeM C CIICT~MO# ~ B T O M O P @ H ~ M O B  Cp, , 3 a B H C R m X  

OT Gr , a n e p e c e K a T b c n  C, n Cp, K a K  nompynnbr % MOrYT T O ~ ~ K O  no 
e n n H H U e ,  TaK K a K  C, H e  A ~ ~ ~ C T B Y ~ T  H a  K O O P m H a T b I .  

A ~ K ~ ~ T O B O  npOH3BeAeHHe 0, H OW "PeACTaBJIReT co6oii MHOXeCTBO 

BCeB03MOXHbIX ( Y ~ O P R A O ~ ~ H H ~ I X )  nap ( g ; g, ) , r A e  g - 3J'IeMeHT C, , a 
gm - 3 n e M e H T  Gp,. ~ Y C T ~  g l  H 92- 3J'IeMeHTbI Gr , glm H gZm - 3JIeMeHTbI 

Gp, Aeiicrene n a p b 1  ( g : g, 1 a x : , , ,  ( X )  COCTOHT B nocnenoea- 
TenbHOM npHMeHeHHH K I X~ : g m n  ( X  ) 0nep~ki i i  g, H g . n 0 3 ~ 0 ~  A n R  

n o n y s e H m  rpynnoaoti c ~ p y ~ w p b r  n e K a p T o B o  npon3sene~ue C, x Cp cne- 
A y e T  cHa6nbiTb YMHOXeHHeM XI0 CXeMe 

g2 -1 
me gl, = g 2  gl, % - B H Y T p e ~ ~ k i i i  ~ B T O M O ~ @ H ~ M  CF A ~ K ~ ~ T O B O  n p o H 3 -  

aeneane c y M H o x e H w e M  (46) K a K  pa3 H o 3 ~ a s a e ~  n o n y r r p R M o e  npowsae- 
AeHHe. 

I Y p a ~ ~ e ~ n n  S f i ~ r u ~ e i i ~ a  (5) n o n y u m ~ c ~ :  B p e 3 y n b ~ a ~ e  ~ a p b n p o ~ a ~ ~ ~  

~ ~ ~ ~ C T B H R  C J Ia rpaHXHaHOM (8) n p H  YUIOBHH (9) H a  @OHOBYH) CBR3HOCTb. 

Hankiskie r p y n n b I  n ~ n x e ~ n t i  @OHOBO# CBR~HOCTH 06ecnesnsae~ cymecrao- 
BPLHHe HeKOTOPbIX 3aKOHOB COXPaHeHHR, CBR3aHHbIX C nPOCTPaHCTBeHH0- 

BPeMeHHbIMH CHMMeTpHRMH. Ho, K a K  nOKa3aHO B"', COOTBeTCTBYIOUHe 

TOKH 6 y ~ y ~  H ~ C O ~ C T B ~ H H ~ I M H ,  CneAOBaTWIbHO, 3TH 3aKOHbI COXPaHeHHR 

B b l p O ~ T C R  B TPHBHaJIbHbIe. n p H  3TOM ~ e f i c ~ ~ k i e  r p y n n b l  A B H X ~ H H #  

H a  n m a ~ n s e c m e  n e p e M e H H b I e  M o x e T  6 b n b  p a c m n p e H o  no 6ecxo~ewo- 
napa~mpwec~oi i  r p y n n b 1  npeo6ps30sa~nii. Ecnw M ~ I  XOTHM cpenn s a ~ o -  
HOB COXPaHeHHR HMeTb TaKHe, KOTOPble n p H  XHcenaHHH MOXWO 6 b m 0  6b1 HH- 

Tepl lpeTHpOBaTb K a K  3aKOHbI COXPaHeHHFI 3HePTHH-HMnYnbCa, rpynna ABH- 

xe~Hji nonma c o n e p m T b  s e T b I p e  a 6 e n e s b r x  nonrpynrm, a mo ~ H ~ W T ,   TO 

OHa 6 y n e ~  nefiCTB0BaTb TPaHSHTHBHO. O p 6 ~ ~ 0 f i  ~ P O H ~ B O J I ~ H O ~  TOllKH OKa-  

XC!TCfi BCe ~~or006pa3kie, H ~ ~ C K O H ~ W ~ O M ~ ~ H ~ I M  paCIIlHpeIiHeM r p w n b 1  

L L B H X ~ H H ~ ~  6 y ~ y T  ~ e f i c T B k i R  H a  g m n  npOH3BOJIbHbIX A ~ ~ @ @ ~ O M O ~ ~ $ H ~ M O B .  

 TO XOPOUlO H3BeCTHaR AHHBMHYeCK8R H H B a P H a H T H O ~  Y P ~ B H ~ H H ~ ~  3 G H -  

I I l T e f i ~ a ,  06bm0 nOHHMaeMaR K a K  CJIeACTBHe HX o6ueii KOBaPHmLHTHOCTU. 

H~CMOTPR H a  HaJIH9He XOPOUO H ~ B ~ C T H O ~ ~  A H H ~ M W I ~ C K O ~ ~  HHBaPUaHT- 

HOCTH YpaBHeHkifi 3 f iHII lTekHa BOnpOC 0 IlOCTpoeHHH 3aKOHOB COXpaHeHHS3 

0CTaBaJIC.R OTKpbITbIM, T a K  K a K  AJIR npHMeHeHHR a3IrOpHTMOB H e ~ e p  ~ e o 6 -  
XOAHMO 6bmo n o ~ o 6 p a ~ b  ~ O ~ X O A S X ~ ~  J l a r p W X H m .  n 0 C J I e  T o r o ,  K a K  BbIRC- 

HEZTIOCb, 9TO B J I a ~ p a H X H m  0 6 6 3 a T e J I b ~ 0  A O n X H a  BO#TH @OHOB~R CBR3HOCTb, 

~ O R B ~ J I H C ~  H a n e n a b I  H a  TO,  TO npo6ne~a  J I O K ~ J I H ~ ~ U H H  ~ ~ n y n b c ~ o - s ~ e p r e -  

TH9eCKHX XapaKTePHCTHK rpaBHTaIIHOHHOr0 n O n R  6 y ~ e ~  F I I l e H a .  K ~ K  BH- 

AHM, 3TH H w e X A b I  H e  O f I p a B m H C b :  G4= - HHBapHaHTHOCTb ypaBHeHHfi  

3 k H I I l T e k H a  OCTaeTCR ~ I l p a B e n J I k i B ~ #  H AIIR A ~ ~ ~ C T B H R ,  9TO IIPUBOAHT K ~ec06 -  
CTBeHHOCTH C 0 X P a H R H ) m X C R  BeJ'IHWH 

Bonpoc 0 (PII~H'I~cKoM CMbICne @OHOBO# CBR3HOCTH OCTaeTCR OTKPbI- 

T ~ I M ,  XOTR nonbITKki  AaTb eii @ 1 1 3 ~ r l e c ~ y m  n H T e p n p e T a w m  y x e  npennpn- 
HHMaH)TCR ' 16/. 
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