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I'Ae d Ll p - llOJr0;irMTeJILHHe KOHCTaHTH, 6epyuaec~ M 3  OIIlITa; 2 W 

Q - c@epimecme KOOP,W:-I~TIJ, I I P X U ~ M  no3 B noIrmaeTcFI: n o ~ m p ~ ~ i  
yron.  pa cnes~rm~,~o i i  11apa~-s~pa3wrr  soncTaHT d H ( I  I )  epe- 
XOWT B coTewxan Xap~?,saaa, ~OCKOHSUILHO ~3pe1rmSi B pado~a  $47 

Osesmao, n p ~  d =I, p -3 113 (1 .I 1 no.nygaeTcx xynoHoBcRoe none. 
B crvry a~caani,~oii  cmmeTpm noTeHuxaJra (1.1) B:sccTe c axepr~eit 

~ 3 r ~ e p i n ~ o  YarwmrIoe K B E I H T O ~ ~ S  W C J i O  kV . &~cxpe~~Eljt  cnemp 3wisana 
onxclrsaeTcx hprqnod3/ 

3,qecb /I/= 4 + AY , 4 rrpoder2eT m n b  ueme nonoxmmame 
~ H ~ P ~ H E S  /r/s 2/3 - m e e T x  B BIL;IY aplrPr.fe~~gecvn2 ~ o p e ~ b .  

O ~ S ~ C H I M  H ~ ~ T I  mTepec K CTOJIS X O ~ O I U O  m y ~ e ~ ~ 0 8  s a ~ a s e .  Pacc~,fo~p'a 
cnaraetaoe 8 v= /3 2 - * 4 ~ - ~ 8  B norewane  Vf2,@) icax n o d a ~ ~ y  K 

KYJiOHOBCKO>~ nom vC = - d 2 -d  . Kaaanocb ai, m a ,  Hapymamm re0Me.r- 
pMW?CKyHl CEWdt?Tpm ~ J ( O H O B C K O ~ 0  nom.~odaam AOJDHa pa3pylmTTb m- 
sarmoe skipmeaxe. Ha ca?.fo?.f .re ae.le cneKT ocTaeTcR nupo.meHm - 
IIOHKXEieTCfl ,n<Tb KpaTHOCTb eI'0 BHpO.mBHP 06 3 ~ 0 ~  mBOpHT XOTH 6s  
TOT &KT, TITO nepeMerme B ypzslrerzir? Lllpem~rrepa c noremvanorn ( I  ,I ) 
p a 3 i 1 e w ~ c ~  (m:i H NUT ~TOIJA BOJIOPOAB) B c$epmec~nx M B napa6on~- 
'4CCWX KOOPLlJlH3TaX. ECKI CXITaTb, ¶TO 38 YK23aHHOe BhIPOZt49HHe OTBeTCT- 
BeHm CxpMraR CImeTpm, TO q m o  ~ I ~ M ~ H ~ T H ,  Yro ee Hamm:e cmo no 
cede secbva y ~ n m m o  - Bt?nr, IIOTBW~JI ( I  , I )  Bcero NU arcc1:anaIro 
cwr.clte~ptlselr. 

I'pynna c rcp~~o*  cmmeTpr!;r 1co~~ueodpn3~oro noTeIImaw no cirx nop 
erne He OTKPYTR. He pemeFr  TOT B ~ S H Y W  BOLTFOC :1 B  ramn nil cTaTbe. !4 Pce 

1 - - 



Iqe  l'I0JIJ'YeHHarft HnMH 3 n e C b  p e 3 Y H b T a T ,  IIOMHMO C B O ~ #  ~ P U K I I ~ O #  UGHHOCTH - XOpOmM TTeXHHKa BUWfCJIeHwI MBTPWPHYX BJIeMeHTOB - MOXeT O K B 3 8 T b C R  

nOJI0SHaM H rUIEI Uynyueft T e O p H H  OKPYTO# CKMMeTPHH K O J I % U O O ~ P ~ S H O ~ O  DO- 

TeHUH8JI8. nO.RctUIM C K 8 3 8 H H O e .  B C J l y W i e  8 T O M 8  B O n O P O m  OAHHM H 3  CMI'HB- 

JIOB, C B U l 0 T 0 J I b C T B Y U L I X  0 CI(PYTOB CHMM0TPLUf,CJIYAMT @KT P B a A ~ J I ~ H w I  

nepememux, o KOTOPOM MBO~EJIOCL  me. Fie a T o M  R s m e  TKII o~par~of t  cm- 
M e T P K E  O n p e A e J I f I e T C I I  HBHHM BIIAOM, 8 T O W 0 0  - ~ ~ ~ T ~ M B T I I Y ~ O K O #  CTPY TY oft 

7 6 - b  x o ~ ~ x e ~ ~ o ~  pasnoze~m napadan~secxoro Uasmca no c @ e p ~ ~ e o ~ o ~ y  . 
C I I O 3 U K R  T ~ K O B  B q e O J I O R U l  BIIOJIHB BCTBCTBBHHO C W T B T b ,  ¶ T O  MaTeMBTH- 

¶ e C K a R  C T p y K T y p 8  K O ~ ~ H ~ H T O B  aHaJIOIXVTHOr0 p83JIOlaeHHR JVIJi KOJIbUeob-  

p a 3 H O r 0  IIOTBHUII&IIB MOXBT T a m e  Q H H B C T H  KOHKPBTHYXI nOJIb3Y.  ~ ~ H H O  

HCCJIBHOBBHHBR B H B C P O Z ~ ~ ~ #  C T a T b e  3U8¶8 0 P 8 3 J I O l e H H H  n a p a d o m Y e c ~ o r 0  

Uasnca ~ o n b ~ e o d p a s ~ o r o  n o T e m a n a  no cr$epuneo~otq r r p e p c T a m e T r x  

H8M B e C b M B  ~ K T Y ~ J I ~ H O ~ ~  H C B O ~ B P ~ M ~ H H O ~ ~ .  

odo6mamefi ~ H K U E R  ~ e m y ~ ~ a  ~a c~rysaii ~ e u e n ~ x  IiHAeKCOB ( C M .  /In/) 
y6emae.r , QTO @ymxm z&H ((CM 81 BIipaEieTCR sepea npacoew- 
rreHHtre nonmom X e m ~ a  



Tenepa BWLHO, ¶TO IIOACTaHOBKa 

~ l + # 2  . P, C C elqc c,, . ,, g2pm ( ? / q d . ( 3 . 4 )  5 = e,,&, I l # / z  z 

4m 
3 ~ e c b  c<q ,=A?2 - K O ~ ~ ~ H T H  1tne6ma-ropm~a my- ~2/(2.1,  a 
meKcx ,/ m/ jr mt BHpaaBlDTcJi ¶epe3 ICBaHTOBHe mcaa /7, H4 m 
c.nenymm 06pa30~: 

Cxem ripe- paccymemtl mxeTcR BnoaHe ybem~exb~oii .  M Bce 
llte ~ h l  COW p a 3 y ~ ~ w f  m ~ b  e t  cTporoe MaTemTHsecKoe 06ocaosame. 3 ~ o  
IIO3BOJrPIT HaM IIOJIYVIiTb @OmJIX IIhI 5.1) B (6.21, ST3 KOTOPXX IICHO, KaK41M 

obpa3oM BHWCJIHTb K O ~ # J ~ ~ H T X  w T H  KOHKPeTHHX 3HaYeHWiX BXO- 

JLfIJ4MX B HEX lTH,I@KCOB. 

O ~ P ~ T H M ~ R  K MeTOW ELCPIMIITOTIlK /8,12,13/, a meHHO: 

a) nepeQe~ K @ ~ H ~ E I  (2.2) OT napa6oawrecmx KoopmaT K @ e p m e c m  
2 , V = 2 ( 4 - ~ ? 0 4 8 ) ;  

6) y c T p e w  2 + oo H 3 a ~ e ~ m . 1  Bce BxpllCqeHHtIe rmrepreohfempmecme 
ROJMHOfdlJ BX a C ~ T O T ~ r I I l  

OTCW nemo m e c T x  [ P O M J I ~  (3.6). B O C I I O J I % ~ ~ ~ ~ ¶ C X  HJ~I @ y e  
rereabagapa, BXOAHIUEX B onpenmeme @ymam ZfM , Wpwaot Pon- 

1 pma (2.64.  Torm H3 ( 4.1) B H ~ B ~ C T H O ~ ~  [POPMJ'JIX HJuI KO~#MUE~HTOB 

K J I ~ ~ ~ ~ - T O ~ A ~ H ~ / I ~ /  



c r  i$+@-'o j; 0 - d  P,,, a+c-ydx , 
Cqe = 

2 Of &+ c+/ 
I+ x) (4- x ? ~ d - ~ - ~ ]  [d+X) 

- / d x  c-c3 

Qopwm (4.3 1 y m s m a e ~  Ha cmsb  npodnem ~ e x d a a ~ c ~ o r o  pasnoxe- 
HWI B ~oJLbueobpas~o~  noTemana c npobnem2 c n o x e m  MoMeHToB. O m a ~ o  
LULR BWTJ?CJIeHEIR 3 H a ¶ e ~ m  K O ~ ~ ~ H T O B  \W r i p M  KOHKPeTHHX 3HBPeHBRX 
nmeKcoB aTa Qopwna He npncnoco&neHa. B  TOM cmcne oHa HeceT Ha ce- 
be cKopee c m o m e c q m ,  seM smcwTeJrbHym ~ a r p y 3 w .  

~ O X C T ~ B H M  B QOPQ'J~J~ ( 4.1 ) BMeCTO @YHWEIEI 3 fM , a  TOW^^ 

m e m o  B x o m e m  B Hee noamoMa rereebayapa s w a x e m e  (2.66). pasno- 
IMM mepreoMeTpLnecKym ~~ B p a  H nposenehl EmTerpqomme. 
Pe3yIIbTa~ TaKOB 

(5.1) 



BaHa. M ~ I ~ I H T H O ~  ~ M C J I O  n7 , a BMecTe c HXM napaMeTp M IIPIPOEIO- 

BOWHH. I I o J ~ ~ ~ Y R c B  TadjlK¶HH?dM AaHHHMX, MOIWO IfOJly¶KTb CJIe.Q'KNBe KOHK- 

penme pa3noxe~~i.u JJA H, + nZ = 4 4, 2 M IIPOX3BOJlbHHM m : 

Kame ~19 BTHX pa3n01xe~~ii cnpasemmo w cepm c decsoaewm 
YElCJIOld ypOFiHe8, T.K. IIpH (PEKc~QoB~HHo% CJWde + Hz MarHKCHOe 

YElCJIO m lIPOH3BOnbHO. 

M3 (POPMY,J (4.3) (5.1) BmHO,  ¶TO I : O ~ ~ $ ~ ? ~ ~ ; R ~ H T H  W He 3aBlf- 

CRT OT napaMeTpa d B noTemxme (1.1). 3 ~ o  CBR38HO c TeM, PTO 

cornacHo ( 4.1 ) W snpmeTcR ~ e p e 3  yrnoayro cby rmi  I~;u , 3a- 

s~lmuyro TOJBKO OT napaMeTpa a . 

Oa f (ats)r&s)r(c+ s)r(K)f(4) K S (6.1) 

3 z 
- .  

S=O r ( a )  r i g  1 1-(c )r(k+ s) riff s) 5 ! 

rne KoHcTaHTa A OrrpeaemeTcR c n e m  anpaemellr 

(6.2) odo6qaer a~anorwmd4 pe3yJTbTaT B Teopm aTom 
Boaa::XFn nepexomT B Hero B npeaene P + o . ecw sasenou, co- 
rnaeosaw cpasosne momenm B da3~cax. 

m3 XoToporo,B ~ C T H O C T K ,  cneAyeT, wo W= o , ecm 4 = n 
f He¶eTHO.  TO UpaBHllO 0Tdqpa. KaK H CaMO CBO~~CTBO CHAIMeTpHH (7.1) r 

A O R R ~ H B ~ ~ T M  cnemmm 06Pa30~. h s n c  (2.2) H e  MewieTcrr, ecw Ha- 
prpy c 3a~enoB / & U UOMewiTb PnilIeKc fl, & H, . 3 m e ~ a  

P H Y  3KBHsaJleHTHa 3aMeHe @ - &S @ , rrpx K O T O ~ O ~ ~  

SC& &)' sfu . T a m  odpaaoM, modbl dasac Pn,n, m H e  

Memcrr, AOJJXHO cobm4qa~bc~ ycnome ( 7. I 1. 
QO~WJIH (4.3). (5.1) n (6.2) He c0aepmta.r B cede c m e T p m  (7.1) 

R B W  06pa30~. Ee MoXHO IIOJQTHTb PIS (6.21, eCJI?¶ JTeCTb T049eCTB dI5/ 



/ B C ~ M C I M A ~ J I ~ ,  1 1 p m S = f + 2 d + d ,  s ' = f l Z + M + 4  , # = a + n r + z ~ + / ,  
N= f , Haxomq as ycnos~ur H+ 4 = 4- # - a napaMeTp d . 

3 a ~ e r a , ~ o ~ ~ p e ~ m 3 q y ~  no aTm WHHHM @YHKWU~ FZ B npa~oft  s a c w  
(7.2), nemo y6e;q~rrbcff, ¶TO oHa cosnanaeT c rxnepreorne~pmec~oif @YHK- 

B (6.21, HO C 3a~eHot I/, 4 .  TO KaCaeTCR @ ~ K T O ~ B ,  COCT3B- 

nemoro ~3 rama+mut! B n p a ~ o t  nacTx (7.21, TO OH nocne yYeTa TOE- 

ZeCTBa f ( - h ' - f t ) / ~ ( t )  = (-~)"r(d-~)/r('ff S + & )  
nemo npeo6pa~ymcff K BB~D' (- /)t . 
8. 3awnoneme 

Ll~ax, MH B ~ c - ,  PTO ~o~lbue06pasrni noTemzan aHaxomeH aTorq 
BOAOpOAa a ¶TO 3Ta aHaJIOl7VI KOHKPeTR3~YeTCff IIpaBEYIOM COOTBeTCTBHR 

(3.3). O T C I ~ ~ ~  HaMEl dm0 lTpeACK.3aH0, a 3aTeM H CTpOI'O O ~ O C H O B ~ H O  Me- 
TOAOM acwmoTm saarHoe cneAcTsHe: rrepexon OT napa0omsec~oro 6asuca 

Konbueo6pa3Hom noTemxana K em c@pwec~oqy 6asvrcy noxynaeTcR aHa- 
JMTH¶eCI(WII npoAomeHxeM K O - ~ ~ H T O B  ~ ~ ~ ~ e d m - r o p z a ~ a  rpynw SU (2) 
B O-CT~ IIpOJT3BOJlbHHX BerrleCTBeHHHX liyqeKCOB. 

B Teopum c~pphlot c m e T p m  aTohfa ~onopom nepBocTeneHHoe aHase- 
mx mem OnepaTopx o p b W ~ w ~ o r o  MoMeHTa L H seKTop me-J Iewa  

ocnemP PrrpaeT pow nodaBosHoro HaTerpana mmem KynoHoBoM 
19/. MuesHo a ~ r c  onepaTopu peammyrrr reaeparopx rpymm C K ~ H T O B  

CmmeTpmu 0 (4) aToMa B O A O ~ O ~  B mcKpeTHoM cnexTpe. 
Kax MOXHO HCIIOJIb3OFBTb aTy HH@OPWELA)? HJCXHO BhLFICHMTb BHA One- 

PaTOpOB, 3aMewun4ElX OnepaTOp o ~ ~ P ~ T ~ J I ~ H o ~  MOMeHTa H OnepaTOp Py re- 
-&ma. n0WXe 3TOrO MOXHO 6 ~ 0  6H BOClTOJIb30BaTbCR MBTOAOM k y n  21 6/ 
w BuBecTn resepaTopH rpymu crcpu~ot cmmeTpm ~0~1bueobpa3~0ro noTeH- 
uuana. AHMOT onepaTopa Pyare-JIelara M O ~ O ,  B ~ M M O ,  nocTponTb u3 IIOBH- 

Inalarlmx tr n o a m m x  onepaTopon, Bsenemnx B pa60Te/1/. &K noJIJrrMTb 

amnor OnepaTopa MoMeHTa,m He sHaeM. 
hfH yZe J?OBOpWDl, ¶TO IQaBEYIO COOTBeTCTBHR (3.3) He IIpHMeHIQdO K 

C O ~ C T B ~ H H H M  @ y ~ H f D d  -IIpoeKUHI? OP~RT~J I~HOTO MOMeHTa. STO 0 6 ~ ~ 0 ~ -  

TeJIbCTBO OTPaR[aeTCR E Ha ¶RCne KOOpXKHaTHHX CHCTeM B KOTOPNX nepeMeH- 
HHe P83EeJLRIOTCR. 8 BTOMe BOJlOpOJla. RBK 113BeCTH0/1~'. WX ¶eTHpe - 
cipepwecme, rrapa6omecme, cajepomanbs~e a c @ e p o ~ o m e c ~ n e ,  a B 
~ o n u e o b p a 3 ~ 0 ~  noTeWPrae, K ~ K  nerKo y b e m ~ b ~ ~ ,   pa - caepwecme, 

napabomecme tr C @ ? ~ O K W J I ~ H N ~ .  O T C Y T C T B H ~  c@?po~omecmx KOOpmlHaT 

B CmcKe ~ o o p ~ H a T , p a 3 ~ ; e ~  nepeMeHme B y p a m e m  Illpemre_pa ,- aTo 
ruraTa sa HapymeHne u e ~ ~ p a r r a ~ o f i  cmeTpum n-pn EepexoAe OT KynoHosa no- 
TelnMaJ'B K K O J I E U ~ ? O ~ ~ ~ ~ H O ? ~ .  

Kax BWHO ~3 cm3axtior0, ii0J"Ile0bp23~d noTeman  pasymo uMetio- 
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