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Onpe.ueneHHOe .uocTOHHCTBO anropHTMOB Bbi'IHCneHHSI, ocHOBbiBSIOII!HXCSI 

Ha B8pH8UHOHHb!X npHHUHU8X 1 38KniO'IaeTCSI B TOM, 'ITO H8pSI.uy C npOCTOTOA 

OHH U03BOnSIIOT nony'IHTb 3Ha'leHHSI HCKOMbiX ~H3H'IeCKHX BenH'IHH C TO'I

HOCTbiO 6onbmeii:, 'leM TO'IHOCTb onpe.ueneHHSI napaMeTpOB npo6HOA ~YHK-

/1,2/x/ 
UHH 

BapHaUHOHHhie npHHUHUbi HamnH mnpoKoe npnMeHeHHe npn onncaHHH 

/1 21 
CBSI38HHbiX COCTOHHHA, a T8KMe .unH onpe.ueneHHH napaMeTpOB pacceHHHH 

1 
, 

/3/ 
B pa6oTe Py.uaKoB npe.unoMHn BapnauHOHHbiH npHHuHn .unH aHeprHH KBaaH-

cTaUHoHapHbiX COCTOHHHH, B .U8HHOA CT8Tbe paCCMaTpHBaeTCH MeTO.U Bbi-

'IHCneHHH noniOCOB S -MaTpHUbl B KOMUneKCHOH f nnOCKOCTH (noniOCOB 

Pe.uMe). 

CHa'lana H3nOMHM o6my10 cxeMy nocTpoeHHH BapHaUHOHHbiX npHHUHUOB 

.unH aa.ua'l Ha co6cTBeHHbie aHa'leHHSI H pacnpocTpaHHM ee Ha Haw cny'laA. 

Tpe6yeTCH nocTpOHTb cTaunoHapHbiA ~YHKUHOHan I 1 • COOTBeTCTBYIO-

II!HH C06CTBeHHOMY 3H8'1eHHIO A nnHeAHoro onepaTopa A : 

A¢=.\t/1 (1) 

x/ 
3TO .UOCTHraeTCSI 6naro.uapS1 CBOHCTBY CT8UHOHapHOCTH B8PH8UHOHHb!X ~YHK-

UHOHanOB .QnSI p8CC'IHTb!B8eMbiX BenH'IHH, 
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YMHOlKHM ( 1) cneBa Ha IIQKa IIpOif3BOnbHYIO <lJyHKUifiO cp H IIpOHHTerpHpyeM 

no BCeMy o6'beMy: .( 

f¢ A 1/JdV=A.(¢1/JdV. 

EcTeCTBeHHo HCKaTb 1 B BlfAe: 

1 f ¢A 1/J dV 

f ¢1/J dV 

(2) 

{3) 

BapHaUHOHHhiii rrpHHUHn 03Ha"laeT, 'ITO BapHaUHR o 1 o6pamaeTC51 B Honh 

npH npOH3BOnhHhiX BapH8UH51X 1/J C TO"'HOCTbiO AO 0 21/J ( CT8UHOHapHOC'l'b 1 ) , 

1 B <lJopMe {3) YlKe CTBUHOHapeH OTHOCHTenhHO IIpOH3BOnhHhiX BapHaUHH 

cf> (no nOCTpOeHHIO) • .UeHCTBHTenhHO, B8pbHpy51 cp B ( 3), IIOnyqaeM: 

oi r ¢.;, dV +ro.;, < 1.;,- :4.;,) d v = o. '• ( 4) 

lloCKOnbKY 1/J YAOBneTBOp51eT ypaBHeHHIO ( 1)' TO IIpH 1 =A ' o1 = 0 • 

lloCMOTpHM, KBKOMy ypaBH9HHIO AOnlKHO YAOBneTBOp51Tb cp IlpH B8pH8UHH 

.;, ( "'T06hi o 1 6hmo paBHO HyniO). BapbHpy 51 .;, B ( 3), HMeeM: 

,, 
o 1 J ¢ 1/J d V + J (1 ¢-¢A) o 1/J dV = 0. (5) 

.UnR orrpeAeneHH51 HCKOMOro ypaBH9HH51 YA06Ho nepeiiHCBTb {5) B T8KOM BH

.ne, "'T06hi orrepaTop A AeHCTBOBan He Ha 0 .;, , a Ha ¢ . J.1cnonbayeM 

COOTHOIII9HHe (HHTerpHpyeM ITO "l8CT51M): 

r ¢ X t/F dV = r <A* ¢ ) .;, d v + r < ¢ ; .;, ) , (6) 
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~ " 
rile orrepaTop A* - corrpsnKeHHbiil: orrepaTopy A , a r (cf>;t/J)- HeKOTopasr 

6unHHeHH8SI <jlopMa (rroaepXHOCTHbiH HHTerpan)'~ Ecnu Mbl HanmKHM Ha cf> 

rpaHH'IHhie ycnoausr, conpsr)l(eHHhie c t/J , T.e. 

r(cf>;t/J)=o, (7) 

TO H3 ( 5) cneJlyeT ypaBHeHHe JlnSI cf> 

A* cf> -r cf> = o (8) 

C rpaHH'IHbiMH ycnOBHSIMH (7). 

PaccMoTpHM cnyqaH: 3a/la'IH llBYX Ten co c<jlepuqecxu CHMMeTpH'IHbiM 

noTeHuuanoM. YpaaHeHHe WpellHHrepa aanurneM B BH/le: 

(Q) 

nomocaM s -MaTpHUbl COOTBeTCTByiOT pelileHHSI ypaBHeHHSI Wpe/lHHrepa c 

rpaHH'IHbiMH ycnOBHSIMH: Ha 6eCKOHe'IHOCTH HMeiOTCSI TOnbKO yXO/lS!lilHe BOn

x/ 
Hbl ( HeT II8/l8IOlilHX) 

( 10) 

Taxue perne.HHSI cyrnecTayiOT, HanpuMep, rrpu xoMnnexCHbiX 3Ha'leHusrx 

e • Conpsr)l(eHHbiA onepaTop A* HMeeT BH/l: 

" d2 
A*= ( 11 ) 

x/ 
neHCTBHTenhHO, B aTOM cnyqae OTHOlileHHe IIOTOKa paCXO/lS!lilHXCSI 'laC-

THU K IIOTOKY !I8/l8IOIUHX (paBHOMY HyniO) 6yJleT 6ecKOHe'IHbiM. 
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YcnoBHe (7) B aToM cnyqae 6yneT 

(¢ r 2 _d_ r./J- r./J _d_ r~¢) I = O. 
dr dr ( 12) 

0 

Ha ypaBHeHHSI ( 12) HerrocpencTBeHHO rronyqaeM rpaHH"'Hhie ycnoBHSI Ha ¢ , 

ecnH r./J YAOBneTBOpSieT (10) 

¢( r ... oo)"' _;__ ei"'; lim r 2 ¢= 0. 
T2 

( 13) 
r-+0 

4>yHKUHOHan ( 3) AnSI f ( f+ 1) 6yneT HMeTb BHA: 

I ( 14) 

r cpr./J dr 

llnSI rrpH6nH*eHHoro pacqeTa f ( f+l) B ¢yHKUHOHan (14) cnenyeT rroncTaB

nSITb rrpo6Hbie ljlyHKUHH 

r./J(c ••• cJ,¢(c , .... cl, 
1 n n+I ~ 

38BHCSIIUHe OT HeH3BeCTHbiX IIapaMeTpOB, OIIpenenSIIOIUHX HX ljlopMy. r./J H 

¢ non*Hhi ynoBneTBOpSITh rpaHH"'HhiM ycnoBH SIM ( 10) H ( 13). H eH3BecT

Hhie IIapaMeTpbl C i OIIpenenSIIOTCSI H3 CHCT9Mbl ypaBHeHHil:: 

~=0 i=I,2, ••• , m. 
a ci 

floncTaHOBKa STHX c; B (14) nacT IIpHDnH)f{9HHOe 3Ha"'eHHe f(f+l)=a+i b, 

rne a H b - neii:CTBHTenbHbie "'Hcna. 

flepexon H3 f (f+ J) - IInOCKOCTH B f - IInOCKOCTb OCyiUeCTBnSieTCSI 

no ¢opMynaM: 

f+_!_=A=a+ i{3; 
2 

....L [ ( a+ ..L) 2 + b 2] 1h 
4 4 

b 
{3=-

2a 
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Ha OCHOBe BapRaUROHHOf'O IIpRHURIIa ill,f.RHI"'epa CT8UROHapHble «lJyHK
/4 5 I 

UROHanbl lWSI IIOnJOCOB Pe.ll)Ke 6binH IIOCTpOeHbl B pa6oTaX ' 

KoHxpeTHbie pacqeThi no rrpeano)KeHHOMY B aaHHOH pa6oTe MeToay 

MoryT B pSiae aaaaq oxaaaTbCSI 6onee yao6HbiMH. Taxoii: )Ke rroaxoa MO)KeT 

6hiTb HCIIOnb30B8H anSI IIOCTpOeHHSI BapHaUHOHHblX IlpRHUHIIOB anSI C06CTBeH

HblX 3Ha'leHHH aaaa'IR illTypMa («lJyHKUHH illTypMa B IIOcneaHee BpeMSI Halll-
/7 8/ 

nR lliRpOKOe IIpRMeHeHRe B aaaa'laX pacceSIHRSI ' ). 

Bbipa)KaeM 6naroaapHOCTb .l1.B. AMHpXaHoBy 11 B.J1. illMOHHHY aa no-

ne3Hbie aRCKYCCHR. 
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