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OEl!lAfl XAPAKrEPHCTIDCA PAEOTH 

AKryal!,ell.Qfil'.k_!e~ B <l>YH.ll:ru.t8HTa.JibHoll paO,oTe· "IlpoC!neMhl .ltHHaMH

qecKolt Teop,111 B craniCTmecKolt <l>H3HKe" (M: rocTex1rn.itaT, 1946) 
H.H.EoroJIIlC!OBID4 OHJI npe,ltJIOJCSH B cnytiae KJiaCCl!ll8CKOlt CTaTHCTH~8CKOlt 

uexaHHKH M8TO,lt npoH3B0,lij{JllHX <l>YHKllHOHaJIOB .ltM H3Yll8Hl!SI n. -llacTHllHl,IX, 

ttE: 2:t- , <l>YH1tn11lt pacnpe~e.11eH1111 ,JtHHaM11t1ecKHX cttcTell MHor11x qactHU, 

ltOTOpi.l! OKa3aJICSI llp83BHllaltHO 3qXp8KTl!BHml B npl!M8H8Hl!H K ltOHKP8THl,IM 

<I>Ha11qec1tlll4 npoOneuaM. ilocTaTOllHO oni,eTttn, qTo raK11e ycraHoBHBm11ec11 

p83YJibTaTH B KJl8CCHqecKOlt CTaTl!CTl!ll8CKOll MexaHHK9 1 KaK pa3JIOX8Hl!R 

Manepa-Ypcenna, npe.n;craBJI8Hl!8 11 KOJI.119KTHBHl,IX" nep~MeHHHX 11 . .ll:Po CTaJII! 

qacTHlillH. cnyqaSIMH ol'.!mero MeTo.n;a np01!3BO.l{RlllHX q>yHKUl!OHaJIOB Eoz:onllOOBa. 

OcoC!eHHO ~8KTHBHOlt ,lJ;JISI npHJIOJCeHl!R OKa3aJiaCb KBaHTOBaSI HJ!Tep

npeTaUl!R M8TO,lta npOH3B0,lJ;RJlll!X qiyHKUHOHaJIOB, KOTopaR ,lf,!l.eT B03MOJCHOCTb 

npe,n;~SIBl!Tb ,ltJIR lllllPOKoro Knacqa ,ltHHaMHlleCKl!X Cl!CTSM craTl!CTli'leCKOlt 

uexaHl!Kl! SIBHH8 <l>YHKUHO~aJ11,HO-(lil8paropH1,1e B!lpall8HHSI ,lJ;JIR <l>YHKUHll pac

npe.n;eJl8HH11 KaK B paBHOBeCHOM,. TaK H Hepa_BHOBeCHOM t:J1ylla11x. IlpH 3TOM 

oqeHb Ba:EHyll pom, B aHa.111!38 c11ollcre npo1!3BO,l{RiJIHX q>yHKUHO!laJIOB HrpallT 

cooTBeTCTBYillllHe <l>YHKnHO~aJibH!l e · ypaBH eH HR JI .II. EoronDC!oea, pemeHH11uii"· 

KOTOpHX OHi! SIBJISIIlTCR. 

.nanbH8ltmee pa3B1!THe M8TO,lJ;OB H IlO,l{XO,l{OB H.H.EorOJIIlOoBa C l!CilOJlb-

30BaHH8M 9CT9CTB8HHOro B KBaHTOBOM cnyqae qlOpMaJil!3Ma npe.itCTaBJl8HHl1 

C!a3HCH olt MreOp!l JIH TOKOB HaOJIIl,lJ;aewx on epaT opoa npl!BeJio K C03,lJ;aHl!Il 

B.ltHHOlt anreOpattqecKolt TeopHl! U8TO,lf,!I. np01!3BO,lJ;Rllll!X q>yHKUHOH6JIOB Eoro

Jlll00B.a B KBaHTOBOlt CTaTHCTHqecKOl1 lf>1!31!K8, l!CITOJlb30BaH1!8 TaK Ha3YBa8-

MOro npe.itc ras.11eHHR B.IirHepa .n;na npoiaso .n:Rillero qiyHKUHo Hana lf>YHKUHlt 

pacnpe.1teJ18Hl!R npl!B8JIO K .ltOKa3aT8JlbCTBY raMl!JlhTOHOBOCTl! lf>YHKllHOHaJibH!lX 

ypaeHeHHlt EoronllC!OBa B HepaBHOB8CHOlt CTaTHCTl!lleCKOll uexaHHK8, a raKxe 

K HX 11BHW4 <l>YHKlll!OHa.llbHO-oneparopH!lM pemeHHRM. PeaynhTaTH TaKoro 

THna HlteDT Clo Jlbmoe 3Ha qeHH8 B T80pHi! KHH8TIN 8CKl!X nponeccos I H8JIOKar.b-

HOlt I'lf,IU)O,IJ;IDISMHKe ·H ,1tpyr»x oOnacux !f>Ha11KH H MexaH»Klf. '. : . .. 

C roqKH apeHHR 00111en reopl!t! .JtHHaMHlleCKJ.llC CHCT8M, K~lC KBaHTOBllX, 

TaK l! KJiaCcHqecKHX, JIBJU!Illli,IXCR BITOJIHe HHTerpHpyeMUMl! raMHJih.TOHOBIIMI! 

noroKaMH, .aaXHYil npoe!neuy npe.1tcrasJ1Rer nocr poe HIie 3ippeKtl!BHYX aJiro

pHruos H Kp11repHeB 11HrerpHpye1toCT11. RaK noxaaaHo B .1tHccepmnmf, 

anrel'.!pal!ll 8CK1!8 Mero,n;y itBaH TOBOlt CTaTHCTl!ll ecKOlt @!3W ,ltallT 3ipp8KTHB

H08 pemeHH8 atoll 'npoC!JI8lW ,lJ;JIR mHpOKOro KJlaCCa ,l{l!HaMHqec1tHX CHCT&M 

reopernqecKolt II MaTeMaTH'leCKOI! lf>H31!KH npOH3B0JlbHOlt pa3M8p.HOCTl! 

~H3KQ8CKoro npocrpaHcrsa. 

U~l!.e!2 .IHIQ!H!PT~Q!lliOLI!sl~Q!H RBHJiocb .n;a.llbHeltmee pa3Bl!tHe 1te-' 

TO.JtOB l! IlO.ltXO.JtOB H.H.EoronllOOBa B 'CTaTl!C Tl!lleCKolt MexaHHKe Cl{CT8U 

uaorHx qacr11n, xotopoe npHaeno K nocrpoeHHil oOmell anreopruiqecKolt 
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Teop,rn KBaHTOB oro M8TOJJ.a IlpOH3B0,ltSllllllX <PYHKUHOHaJIOB EoroJillOoBa .JVISI 

<l>YHKI.IHB pampe,1teJ18HIISI MHoroqacTINHliX .zt,iHairnqecKHX CHCTeM, a TaKEe 
K aji<PeKTHBHOMY 01 HCaHHll KPHTepHeB HHTerpHpyeMOCTH H8JIHH8BHHX .ztirna
MHqeCKHX CHCT8M T80per11qecKoB II MaTeMaTHqecKoB <Pll3HKH. 

CyotHOC_TL 3TOB T80PHII H ee llp11JIOE8HHB B TOM, qTo 
a) ua OCH ose aJireOpaH'l8CKoro arrrrapata reopm1 rrpe,ztctaBJieHnB uepe

JIHTHBIICTCKOB aJireOpii nu TOKOB paapaOotaHa oOotaH TeopHSI KBaHTOBoro 
M8TO.zta ITPOH3B0Mll!HX !pJ'HKUIIOHaJIOB EoroJillOOBa B CTaTHCTIN8CKOB <PH311K8 
B paBHOB8CHOM H HepaBHOB8CHOM c.11yqasix; ,ltaHll ee ITPIIM8HEJIHSI B <l>H3H-
q 8CKHX 3a.ztaqax; 

0) ycTaHOBJieHa yHIIBepcaJILHOCTL aJireOpll nH TOKOB KaK 8.zt,IHOB 

aJireOpaHqecKoB CTPYKTYPH CIIMMeTpHB BITOJIH8 HHTerpHpy8MllX ,ltHHaMHqeCKHX 
CHCT8M teopeTIN8CKOB II M8T8MaT11qecKoB <PH3HKH; 

e) H3Yll8Hli CBOBCTBa ¢aKTOP113lUHH KBaHTOBOro npOH3B0,ItHDtero 
<l>YHKUHOHaJia EoroJillOosa B CT8TIICTIN 8CKOB <PH3HK8 H yCTaHOBJl8Ha ee CBS13L 
co crreuHaJILHl:,IMH aqcou1111poBaHH!lMII MO,lt8JISIMH KJiacc11qecKoR CTaTll.CTH'l8CROli 

Mexamm.e:; ,ItaHO lipWIOJK8Hli8 CBOliCTBa qiaRTOpHB~ R IDITerp.apyeMHM 

RBaHTOBliM HemmeffHH!vi .IU1HaMlilJ:8CR.liM CHCT8MaM Tll.na. CHCT8Mll Illpe.I\Wll'epa. 

HayqHaH HOBH3Ha __ H npaKrnqecKaH ~Te.. IToctpoeHa Hoeasi 
001JlaSI aJireOpaHqecKaH T80pHSI KBaHTOBOro MeTO,Ita IlpOH3BOMIJlHX <l>YHKUHO
HaJIOB H.H.EoroJIDOOBa B CTaTHCTHqecKoB <PH31!Ke. BnepB!l8 JJ.OKa38Ha 
raMIIJILTOHOBOCTL HepaBH0B8CHliX ¢YHKI.\HOH8JILHllX ypaBHeHHn EoroJIDOosa 
OTHOCHT8JILHO cneu11aJibHOB CHMITJl8KTIN8CKOB CTPYKTYPll IlH-I1yacc6Ha -
BJiacosa. U3Yll8Hli CBOllCTBa ITOJISIPOHHoro raaa B KpHCTaJIJie. BnepB!i8 
ITp8,llJIOJ:8HO 3<Wl8KT>IBH08 aHaJIHTlf'l8CK08 npeo0p8.30B8Hll8 ·npOH3BO,ItSlll!8rO 
<PYHKUHOHaJia EoroJillOoaa K TaK H83l,1B68Ml:,ll,I ".KOJIJl8KTHBHHM" nepeM8HHW 
B OoJILmOM KaHOHHQ8CKOM aHCaMOJie rHOOca. laHli SIBH!le <PYHKUHOHaJILHO
-onepaTopH!i8 BHpaJ:8HIIII ,ItJISI npoo3B0,ltSIIJIHX o/.(HKUHOIRJIOB EoroJIDOosa 
<l>YHKI.\HB pacnpt\ll;8Jl8HIIR KaK B paBHOB8CHOB, TaK H H8p8BHOB8CHOB KJiaCCH

ll8CKOB CT8THCTm ecKotl 118JCaHHKe • 
BnepB!i8 yCTaH OB JieHa YHHBepcaJILH OCTb HepeJUITHBHCTCKOB KBaHTOBOB 

aJireOp!i RH TOKOB KaK 8,ltHHOB anreOpaHlleCKoB CTpyKTyp1:,1 CHMM8TpHB 
BITOJIH8 HHTerpHpyeMliX H8JlliH8BH!iX »tle.MKqeCKHX CHCT8M. H3Y1l8Hli CBOBCTBa 

<PaKTOPH3aUHH KBaHTOBoro npoH3B0JJ.HDtero <PYHKUHOHaJia EoroJIDOosa .IVISI 
RHTerp.apymmx: ItBaHTOBlilC ,IU1HaMHtJ8ClWX CHCTSM T.IUia CHCTElMli Illpe.iumrepa. 
Ilpe~OJteHa HO:aas.t RBaHTOBaJI HHTerpidpyeMaJI O.ztHOM8pHast .IU1HaMli'l8CRSSl c.e:c
TSMa T.IUia CHCT8MH Illpe.I\Wll'epa, npe.D;CfaBlUIDIIWI HHT8pec A1lJl CTaTHCnI
'l8CROI uexamum H T80,PWi RBaHTOBaHHHX. IIOJiel. 

QmQ!IHW8.J!.!@!JlbT8Tll 1 _BliHOCl!Mll8 Ha 3~Dt!!ll: 

I. I1pe.ztJIOJ:8H HOB!lll aJire0paH118CKHR notxo.zt K H3Y118HHD KBaHTOBoro 
M8TO,Ita npoH3BOARDtHX <l>YHKUHOHaJioB EoroJIDOosa AJIR AHHaMH118CRHX CHCT8M 
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CTaTHCTIN8CKOB uexaHHKH Ha OCHOB8 TeopHH npe,ztCT8BJl8HHB Oa3HCHOB 
anre_Opll RH TOKOB Ha0JID,Ita8MLIX on epaTopos. BliB8JJ.8Hli KBaHTOB!l8 tlJyHKUHO

HaJILH!i8 ypaBHeHHSI EoroJIIXl osa. 

2. Iloctpoeao BHrHepOBCK08 npe,llCTaBJI8Hll8 llpOH3B0,lt/llll8ro <l>yHKUHOHa
Jia EorOJillOOBa B H8paBHOB8CHOB CT8Tl!CTIN8CKOn MexaHHKe, enepB!ie ,llOKa-
3aHa raMHJILTOHOBOCTL <l>YHKUHOH8JlbHliX ypasHe1rnn 1oroJID00Ba OTHOCHT8JILHO 
cneuHaJILHOB CHMITJl8KTIN8CKOtl CTpyKtypii nH-ITyaccoHa-BJiacosa Ha 
opOHTaX KOITpHC08,llHH8HHOro npe.n;CT8BJl8HHII KB83HKJl8CCH118CKOB anreOpii 

nH HaOnD.ztaeMLtx onepatopoe. 

J. laHO 3<P<l>eKTHBH08 aHaJIHTHll8CK08 npeoOpaaoeaHH8 npOH3BOJJ.Slll!ero 
<l>YHKUHOHana EoronnOoBa B Jl;JiaCCH118CKOB paBHOB8CIIOB CTaTHCTl!qecKoB 

M8X8HHKe K TaK Ha31iBa8MliM · "KOJIJl8Kt:IIBHliM" nepeMeHHUM B Oom,moM 

KaHOHmeCKOM aHCaMOJie rHOOca. 

4. HayqeHH Ha OCHOB8 ~aB.zteHHHX SIBHllX ¢YHKUHOHaJibHO-onepatOpH!iX 
pemeHHB <l>YHKUHOHMbHOro ypaBH8HHSI EoroJIDOOBa KJiactepH!ie pa3JIOJ:8HHSI 

npoH3BOA/llll8rO <l>YHKUHOHaJia <l>YHKUIIA pacnpe~JI8HIIR B paBH0B8CHOM H H8-

paBH0B8CH0M cnyqa11x. 

5. HccJI 8,llOBaHli ~YHKUHH pacnpe.zteJieHHII paBIIOB8CHOB MO,ll8JIH non11po1+
Horo raaa B KpHctaJIJie Ha OCHOB8 M8TOJJ.8 npott3BOJJ.llm11X <l>YHKUHOHaJIOB 
EoroJIOOOBa, HaB~eHli ajl~eKTHBHll8 3KpaHttponaHllli8 ITOT8HUllaJili B3aHMOJJ.eAcT

BHII 1laCTHU. 
6. YCTaHOBII8Ha YHllB8pCaJlhHOCTh H8p8.lillTllBllCTCKOil aJII'e6pu JlH TOROB 

B T80pHH HHTerpnpyeMIDC 6eCROH8'lHOM8pHlilC ,IU1H8Mll'l8CKWC CHCT8M. llM8HHO, 
aJII'86pa JlH TOKOB ;tonycKa8T ,lU3a THIIa npe~cTaMeHnil: I) onepaTOpH08 
IIp8.ItCT8BII8Hll8 B rwrh6epTOBOM lipOCTpaHCTBe; 2) npe~CTaM8Hll8 B8RTOpH!i
Mli IIOJUIMl1 Ha 68CKOH8'lHOM8pHlilC MHOroo6paanmc M. IloCJI8.ztH88 npe~CTaBJI8-
Hll8 TaR08, 'ITO aTa aJII'e6pa JlH TOKOB HU M U30MOpqlHa aJII'86pe JlH CHMM8T

plill ~aHHoil nponsBOJihHOI .IU1HaMH'!ec1toit cncTSMl:l llt :: KC IL] Ha M. Ha oc
HoBe aToro qia~Ta ~OKa3UBa8TCJI, 'ITO TaRM ,IU1HaMHlJ:8CKWl CHCT8Ma BIIOJIH8 

HHTerp.apyeMa, 8CJll1 OHa raMWU,TOHOBa. 

7. Hay11eHa <l>aKtopH3aUHH KBaHToeoro npoH3B OJJ.Hotero ~yiiKrtHoHaJia 
EoronnOoea B cnyqae KBaHTOBHX BITOJIHe HHTerpHpye1.11:,1x .zt11HaMH1l8CKHX 
CHCT8M MHOrHX qacTHU Ha o_CH JR 1 

j yctaHOBJl8Ha CB!l3b C npOH3BOASIDtHMH 
~YHKI.IHOHaJiaMH cneuHaJILHliX acCOUHHpOBaHHliX KJiaCCHQ8CKHX MHoro11aCTHQHliX 

CKCT8M B paBHOB8CHOM cnyqae. 

8. ITpunoxea 3<WleKTHBH!iB anreOpaH11e cKHlt anropHTM noc tpoeliHH 
KpHT8PK8B HJ!TerpHpyeMOCT H H8JIHH8BH!iX "OJJ.HOMepH30BaHH!iX" ,ll;HHaMHQ8CKHX 
CKCT8M Ha OeCKOH81lHOM8pHHX <l>YHRUHOHaJibHHX MHorooOpa3HSIX. 

CoBOKYITHOCTL ITOJIYll8H~liX B )UICCepmUHll peayJILTaTOB rrpe,ItCTaBJl!l8T 
coOoA HOBOe H rrepcneKTHBH08 HarrpaeneH11e, OCHOBaHHoe Ha aJireOpaH118CROM 
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llOAXOAe·a coapeueaaoa KBaHTOBOR CTaTHCTH\18CKOA uexaHHKe H teopHH 

H8JIMH8AHHX ,ItHHaMHQ8CKHX CHCTeM. ' 

AnpoOanaa paOotu. Pe3yJihTatu, no.nyqeHll!ie B AHccepta.xtHa, onydim

Koaaau B 22 paOotax. OHH AOKJiaAUBaJIHCh Ha II COB8TCKO-HTaJibBHCKOU 

CHUil03Hyue.no MateuaTHQ8CKHU U8TO,Jta.M B craTHCTHQ8CKOR uexaHHKe 

( IlhBOB, 1985), Ha II BceCOD3HOR KOllpepeHnHH no repUO,ItHHaWfKe HeoOpa-

THUHX nponeccos (liepHOBnH, 1984), Ha II H lY Bceco:a:>sHHX I!lltWiax no 

teop1rn onepatopos s cpyHKn1rnHaJ1hHHX npoctpaactaax ( Para, 1983; 

qeJ!JiCSWlCK, i 1986), Ha BceCOD3HOR mKoJie "HeJIHH8AHli8 BOJIHH" ( Ka

JIHHHHrpaA, 1984), Ha PaOoqeu COB8utaHHH "TeopHa COJIHTOHOB Hee npHJIO

X8HHB" ( llyOHa, 1985), a tan:e Ha HaYQHHX ce1.umapax MateMaTHQ8CKoro 

1rncrnry1a m,.B,A.CteKnoaa AH CCCP, OOT>eAHHeHHoro HHCTHTyra aAepHHX 

HCCJl8AOBaHHA, HHCTHTYTa T80p8THG8CKOR qlH3HKH AH YCCP H HHCTH+yTa 

Ma.TeuatHKH AH YCCP. 

(lIJlY.I+YJl!L!!.Q.0'L8M_I!aOQ!!!, l1Hccepta1uia COCTOHT 113 BB8,It8HHB, 

.itBYX r.naa~ BKnDQaD~HX 9 naparpa¢oa, oO~HM 001,euou I03ctpaHHntI. 

CllHCOlt nnreparypH BKnDQaeT 121 Ha3BaHHe. 

COllrPlr.AHUE PAEOTH 

R!L~!ill.!1 A6HO KpaTKoe onHcaHH8 coapeueHHoro COCTOBHHB 

HCCJl8,ItOBaHd B oOnaCTH Teop8THQ8CKOro onHcaHHR AHHaUHQ8CKHX CHCT8U 

CTaTHCTHll8CKOl1 MOXaHHKH Ha OCHOBe Ueto,n:a npoH3BOA~HX cJ/YHKnHoHaJIOB 

H.H.EoronDOoaa ,ItJIB <PYHKUHA pacnpe,1teJ18HHB KaK B KBaHTOBOU, taK H B 

KMCCHll8CKOU c.ny11aax. Cq,oJJ.!ynHpOBaHU-OCHOBBU8 neJIH ,ltHCceptanHH H 

omtcaHH no.nyqeaHHe pe3ynua1u. • 

IIepsaa rnasa nocsa~eHa pa3paOorKe HOBoro anreOpaHqecxoro noAxo

.n;a K noctpoeHHll Teop1rn KBaHTOBoro U8TO,Ita npOll3B0,ItBDtHX !IJYHKnHOHaJIOB 

H.H.Eorom)OOBa ,Itna !f>YHKIU1A pacnpe,1teJ18HHB ,ItHHaUHQ8CKllX CHCT8M CTaTHCTH• 

11ecxon uexaHHKH'Ha OCHOBe TeopHll npe,ItctaaneHHR HepenaTHBHCTCKOR 

KBaHtOBoa aareOpli na TOKOB, a TaKxe H8KOTOpHU npHnoxeHHJlM K aKTyaJ!h

HliM !IIH3ffq8CKHM 3a,JtallaM. 

B §1 ,1taetca onHcaHHe IJ!oJ)MaJIH3l!a npe,1tctaaneaHD xsanroaoa anreopu 

na TOKOB DJ , 36,ItaHHOR B npe,1tcTaBJ18HHH BTOPHQHoro XB6RTOB6HHa B BH,Ite: 

[fCt,),·fCt)}=- 0, [ fl{), J(~)] = L rc~-'v~), 
[ J'<'!~), }t'}~) 1 =- t. JC C}2•<vlj,1 - CJj.• V~2.). 

(I) 

3,1tec1, pct)= ) d.~ ~{x.) ~(~) , J-(j)= f d.'~ fl~) J-(~) , 
g r o 1, IR~ < o :z ~) IR1, 
t-E:7 -:r CIR ; 11<1), g- E :J (IR ; IR - rM,11;1tHe !liyaxnHH msapqa, 

rc-;x:)-:: '4'+('X.) 1\'(-:r.) (2) 
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- ~neparop lllOTHOCTH QHCM qacTHU, 

.i -t- ' + 
J(tt): 2.i. ['lj/ ('X,)y'lj/(-:x!.)- \j\(('X.J ljf(~')] (3) 

+ 
- onei;erop nJIOTHOCTH noTOKa qacrHU, ue lf ('l'..) H "t/"(lf) - BTOPHQHO-

-KBaHTOBaHHH8 onepatopH polt,11;8HHB H YHl1QTOJ:8HH/! O)lllOtlaCTHQHHX COCTOB-

HHll n TOQKax ?C e. IR 3 H lJ E. IR1 
co ors ere TBeHHo, .nen CTBYDl!IHe B 

rHJihOepTOBOM npoctpaHCTBe ~OKa H y.noaneTBOpl!Dl!IH8 KaHOHl1ll8CKHM nepe-

craHOBO'IHHM COOTHomeHlrnM [lf('X:.) , 'ljf~t~.P1± = 1,(-:x!-~) -
¢epim - "-+- ", H JIH Oo3e - "-" rim a, 

3,11;ech no1\'a3HBaerca, qro KBaHrosaa anredpa JIH roKoB ~ (I) -
3TO aJireOpa JIH 4lYHAaM8HTMhHOR B npHpO,Ite daHaxoaoa rp'ynnH BH 

Gi = Y' 'El D~H, ( IR~) , T.e. nonynpaMoro npoH3Be.nenHa aOeneaol! rpynnu 

Jllsapua <J> = CJ ( 1R 3
:, \R 1

) H rpynnH ,11;11qxpeouopqiH3MOB J)i,H ( 1R 1,) 
npoCTpaHcTBa JR 3 

• Pa3BHBaerca B npHM8H8HHH K npodneMaM c"taTHCTH-

t.!8CKOI! uexaHHKH oOc:aa reopHa YHHTapHHX Henp1mo,11;HMHX npe.ncraBJI8HHR 

OaHaxosol! rpynnu JJH TOKOB G "'- Cf ~ n:u ( !R; ). ROTOprul OCHOB!lBa8TCSI 

Ha RBaHTOBOM npoHSBO.wmtSM ql~OHaJl8 H.H:EorOJII06oM ~ 

!fl~)= -h(Cfen1p[:fct~]), (4) 

r.ne te CJC1R-;; IR 1
) , <P - craucrmecKHll oneparop HCX0,1tHoa 

KBaHTOBOll ,IJ;HHaMHQ8CKoa CHCTeMH, 36~8HHOll oneparopoM raMHJlhTOH6 

HI: ~ --"7 14, • ITOK83HBaa B §2, t{TO oneparop raMHJlhTOH8 l-ll npH-

Ha,llJI8JIHT ymmepcaJibHol! odeprHBaDmel! anreOpe 6Ul~) , yctaHaBnHBaet-

ca, t!TO H3 Oect.1HCJl8HHOro MHOE8CTBa YHHTapHliX npe.ncrasneHHA rpynnu 

TOKOB G sal[JJWLH c TOQKH 3pe~Ha npHnoxeHHll a ctaTHctmecKol! uexa

HHKe BBJIBDTCH' npe,D;CT8BJl8HHB C UHKJIHQ8CKHM B8KTOpOM .Q. E !f')f I r.ne 

~). -rHJih08pTOBO npoc Tp6HCTBO npe,ItCTaB Jle!IH/1, 0THOCHT8JlhHO TB.KHX 

npeACTaBJieHHR cnpaBe,D;JIHBa reopeMa X,ApaKH, yraepx.n;anutaa, QTO UllKJIH

qecKHe yHHTapHHe npeAcrasneHHa rpynm, G ¢11Kcl!lpynrca (c roQHOCThll 

AO YHHTapHOI! 3KBHBaJI8HTHOCTH) Henpep!,IBHHM cpyHKUHOHMOM E Ha Gi 
y,D;OBJl8TBOpBll~HM ycnoBHD noJIOXHT8JlhHOCTH. Tor.na cpyHKUHOH8JI 
EC a.); ( .0. , 'JL(a) .Q) , ue 'JC - npe,11;c1asneHHe rpynnu Gi 3 Ct 

B ~.Ilpn HMOX8HHR Ha nponsBo.zumtml Q}Y~OHaJI E (Cl.) , Cl E ~ 
'AOllOJllillT8JU,HHX YCJIOmrll:, cpe.nH KOTOpiX BH,11;8Jll!DTCB yCJIOBHB ocnadneHHB 

KoppenauHa H.H.Eoronndoaa H ycJioBHe KyOo-MaprKm.-lliBHHrepa, yctanasnH

saerca, t!TO nHKJIH~8CKHI! B8KTOp npe,D;CTa.BJl8Hl'IB Q E *JI BBJIB8TCB 

OCROBH!il.t COCTOBHH8M HCXO,ItHOR paBHOBec11oll ,ll;HHaMHQ8CKOR CHCTeMH, npH-

qeu 

~ (4.)::; (fll r:fell(f [~ ft,f.)] D.) I 
(5) 
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r;te (. ) • ) - CKaJU!pHoe npOH3B8,lt8HH8 B rmu,OepTOBOM IIpOCTpaHCTB8 
~/1 • H3 onpe,lteJIHlllllHX ycJIOBHll f-4 E. 'U_ t~) H ( fi I HI Q_ )= Q, 
r)te raMHJILTOHHaH HOpMHpOBaH HyJieBoll 3HeprHell OatOBHOro COCTOHHHH 

Qe;; ~ , H8l48)tJl8HHO nonyqaeu ~YHJtal48HTaJlbHYe KBaHTOBlie ct>YHKUHOHaJibHYe 
ypaBH8HH/l EoroJIDOOBa B paBHOB8CHOll eTaTHCTmecKol! uexaHHKe: 

[V~ - i. V}lx)] 7 ~b~(~} ~ .A\Crr..; 1 ';+) ~a); · (6) 

ru kr d) --
1) J> 

ii.2. ) dk l 'vf(~)-A.(-X-; 1-;{) ~(!) + 
Sm tR:_,, 

+ i
2 

~ c1k i "i5 Ev + c ~ )J c -~ ) 
~m i. 'e.ft,x,J :t: V 't> <'(ll!J f A\ ('.lt;f) " 

IR:!> ) 

~ ~Ct)\ f=f ~ == - j d'k u~) j_ '1> l:£ Ct) 
IR:i. i. .,; f (IX.) + 

+ t ~dk Jlj \j(-x-~): Ti+cx) 1'D\ 1: ';;£(,/..) · 
IR:i. JR'.!, H (7) 

3JecL f.: lR~ ➔ IR~ - nnoTHocn 3HeprHH ocHOBHoro cocTOHHHli, 
V('X-~) , ~.~E IR 3 - .llByxqacTHqHul! noteHnHaJI asaHMoJtellcTBHH HCXO.ll
Holl JtHHaMHqecKoll cnctrum, me IR\. - 1o1acca OJtHOII qactHUH, onepa- • 
Top .A\ (-:C~f) : ~.A ➔ *}1 - caMoconpHXeH B ~.Ji H YJtOBJl8TBOpHeT 
COOTHOmeHHll 

[ "fc-x:) + 2 i. Jt-x.) J O = A c-x.:, f) n 
JtJIH scex -:r. E IR3 . , - onepaUHH HopMa.JILHoro ynopHJtoqe-
HHH. 

RsyqeaHe XBaHTOBYX ~YHKUHOHaJlbHYX ypaBH8HHll (6) H (7) ,ltaeT 
B03l!OJl!OCTI, npe,ltHBHTI, )tJ!/l np01!3BO,ltllll(ero ~YH.KilHOHaJia ~ (+1 ' 
4 IS y ' lpJHK!lHlt pacnp 8)l8Jl8HH/l HBHYe 'PYHB:llHOHaJibHO-onepaTOpHY8 
BYpa:reHH/l, ocoOeHHO ll4i~eKTffBHY8 npH 1l ➔ 0 • B 00Dl8M cnyqae 
'PYHXllHOHaJlbHY8 ypa.BH8HH/l (6) H (7) 3KBHBaJl8HTHY OecxoHeqHoll KBaHTO
BOll nenoqKe ypaBH8HHII H.H.EoroJIDCloBa )tJl/l 'PYHK!lHII pacnpe,lleJieHH/l 
HCXO.ltHOI XBaHTOBOA JtHHa:WHqecKOll CHCT8W. 

Rax cne.itcTBHe npH "h-- 0 ( HJIH r' _,,, o , rJte f'e lR\ .. -
-"oOpaTHaH" Te:wnepa-rypa) H3 (6) B cnyqae JtHHaMHqecKol paaHoaecHoll 

6 

' 

Oose-Cl!CT-8:WY nonyqaeM KJiaccHqecKoe ~YHKUliOHaJibHOe ypaBH8HHe EoroJID
Ooaa: 

[ v'::c - ~ ~t(-:t!)] ~ 'b ~ (4-) 
L <i,;" l..Crr.) (8) 

-==-- f' J it "-x. V<-:x:-~): 1..L i. ~: ~d) 
IR'.', i.. 'bkx.) i.. 'btt~) . 

Ero HBHOe ct>YHKUHOHaJlbHO-onepaTOpHoe pememie HMeeT BH,ll: 

~d-),, Wd-)/'W(o), (9) 

W{J)== e;xp[-fVCt~)} :foCt), 

r,lle !£ d-)= €J)(t0("t I d'}-:c le))(r[~.lt-:r..J]-i}) -npOH3BO.Jtll!IIHII 
D I iR' 1 

~YHKllHOHaJI HeBsaHUJ.llellcTBYDutelt CHCTeMY qacTIIU, 2: I::: IR+ - aKTHB-
HOCTl, qacTHU, 

<:;:. \ .J~ ( i , I i. 7> i.. -2_ · 
V(1TT}= ½ 3D:x: l ;} V(?C-j)_:f.'Dt(x) i: 'bt(~)· 

IR3, IR3 

(IO) 

Ilpe,llll8TOM HCCJl8.ltOBaHH/l §3 /IBJl/l8TCH KBaHTOBYl! l48TO~ npOH3BO.lt/1!11HX 
~YHXUHOHaJIOB H.H.EorOJillelOBa B cnyqae HepaBHOB8CHOII CTaTHCTHqecKoH 
~lf3HKH. B 3TOM cnyqae nOKa3aHO, q70 npoH3BO.ll/UIIHA ~YHXUHOHaJI 
E(n)= (0., 1Ll~1.0.) , £X.E G, , D.E. ~.J.t, .itaetca BYPl-
:reHHeM: E..C.~)= ~cl-;'J-), r.ite 

~(!;~) =1:'t. (<?eJVf'[i: fd)] €.-~p [~}lg.)]) ) (II) 

ue /e Y'<.tR\ IR~), 9 E CJ> CIR\ JR~) H Y': ~ .. .at'·"'~ - cTaTHc
TmecKHlt onepaTop, Y.ltOBJl8TBOPHllDlHA YPaBH8HHD IlHyBHJIJl/l - HeHMaHa: 

rl> (J> ~ 1 [ (p, HI ] 
,..H: \\. 

-b .. Cr::: .i 
' (12) 

-¼:- e IA.1 
- 3BOJIDUHOHHaH nepe:weHHa.R. 

B KBa3HXJlaCCHqecxo:w C.lij'qae it-, 0 
( II) n epexo.JtHT B CJl8JtYlloiHlt £ 
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£ d-) =- -l't. c q e..1/f ci. w<.t) 1 '), . ClJ) 

r,D;e w l.!),:: ) d1: ~ lp {-(~,r) 'v'(~,p) ) 4-E CJ(IR;..!R~;, IR"), 
1R'!, IR"J 

'Wl'X1f)-:: _i_ ~d°'J. e,yf<.t.J.p) 1tc-x.+ -h.;-)¥t-:it.-~) 
lQ'li: )'!, . (14) 

IR~ 

- Twt HasimaeMHll: KBWiTOBffi!HHH onepaTop BlirHepa.IlpH nepexo'Aa x BHI'He-. 
pOBCKOMY llp8'ACTaBJ18Hlilll Ma 8JII'86pH Ha~aeMWC onepaTopoB,B §3 'AOKa-· 
3HBae:rca, 1no npOl!.3BO,D;i!I111!.B cpyHK!UiOHaJI (13) Y,D;OBJieTBOpi!eT HepaBHOBec

HOMY cpyHKUl!OHaJILHOMY ypaBHemrn 11.H.EoroJIIHlOBa: 

0 kf_(<l-) ~ ~ d\ {T<. 1 ~ '1> ~(~) }U) + (15) 
('i) t l p ' L ~ tLq,) 

R~ . 
{2) 

I G ( i• { ~ ."ii 1._ 5__ :} ;I (t) +2. \ d q,~ j } 2 ·vc-x..:-rx_2.),. ! ~ 'btU}~). L bftl'}2.J • 
IR~ IR' . 

2; { }<J) . 
r,D;ei==l-:r,f')€1Rr., TCf)=f' 2':1- ,. ·,· 

1 
JEZ+-

KaHoHl!.tlec&an c&oC!Ka IIyaccoHa Ha ]R?>J >< IR?.4 H Ko:ropoe HBJIJ1e:rcn 

raMHJILTOHOBOB ,D;l!.HaW!:qecKoB Cl!.CTeMoB BH.!IA: 

to~<.+>= {{_~
1 

~Cf)}}. 
la -1: 

(16) . 

3,D;8CL { {_ • > • } } - cneu11.aJILHai! CKOC!Ka IlH-IlyaccoHa-BJiaCOBa Ha 

npocTpaHCTB0 <PYHKUl!.OHaJIOB, HH,D;YUl!.POBaHHai! CKOC!Kol IlH-IlyaccoHa Ha 

opC!HTax Konp11.coe,D;1rnem1oro n ~,D;cTaBJieH11.H KBa31!.KJia ccHqec&olt anreOp14 JIH 
HaC!Jill,llAewx onepa:ropoB B npe,D;ctaBneHl!.I!. BHrHepa, ~- t>t. CG' ~I ) , 
r,D;e onepatop raMHJILToHa HI: ~Ji -'? *.Ji ii npe,D;c:raaneHHH BHrHepa · 
1n1eet BH.It: 

' C. ' Ht= ~d'\,. 'T'Cp)l\vl'l,)+;- \d~1 ~d~2 °V(~
1
-~ 2):Wl1t,1')Wl~2.): 

IR" /Rb IR' (17) 

8 

• J'/ 
'<' ;i I 

n\ 
! 

I 

{)/.' __ · l. 
!', 

3a11eqaH, qto ,D;JIH npol!.3BO,D;HD1ero (J}yHKUHOHana ~ (. t) (13) 
cnpaB8,ltJIHBO pa3JIOl[eHH8 . 

l D I ~ -d. G c; 
cl.Ct)= L... (n.!) 5olii,i ... Jdq"- i=n.(q,1q2.,•··, 

tl E ~+ IR' R" (18) . l 
VI, 

i l'l- i , 9, 11..) _n l e.,yr r L {<- q, i 1 1 ~ 1 } , 
. i'°1. 

f,D;8,llJl/!BC8X 11..E £'.°+ 

~"'- tq,~, '}2 , .•. , '1,11..)-= tit ((P: Wt\~J ... w( q,11,): J (I9) 

- 11. - qaCTHqH!le ~YHKUl!.H pacnpe,D;eJieHH8 HepaBHOBeCHOB ,D;l!.H8Ml!.Q8CKOff 
CHCTew, l!.3 (15) I!. (18) noJiyqaeu HepaBHOBeCHYIJ C!eCKOHeqHYD uenoq&y 

H.H.Boron1JC!oaa ,D;JIJI cpyHKUHB. pacripe,D;eneHHi! (19). C ,D;pyroU ·c:ropoHH,H3 

(15) I!. (13) HaXO,D;HM, qTO ,D;Jli! npOH3BO,D;III11ero-(J}yHK1ll!.OHana (18) HMeeTCS! 

IIBH08 cpyHK~HOHaJILHO-onepa.TOpHoe Bllpa:18HH~: 

~ ( f) "' €J)(f C (-\: --1:o) V { t ~f-} J ~;( d-) . (20) 

3,D;eCL 

c:;;- }(2) 
,1 95' ,( G G · ,1 "i:, 1.-- : 

V 'l T ~} == 2 )cl ii- ◄ ~ d ~z{_Vc-xt-~ 2',: 1<otLq~) ~ 'btLq,~) , 
IR' 1R' (21) 

~
0 
(!) '°' ~ (!t.! f.i ~ d\J. ... 

VLEZ°+ IR" 

(, -! d ~ '1.. r:-~(-x1 - P~ Ct--l:01, f j_ , 

IR' rn 

k. 

i ':en, - P11.. l-1:-io)) p.,,_ ') D { e.>tf [~ ~q,i) l - 1} , 
. m. J=i 

ue !=11. ( t.t 1 , P.s. i ~2. ,P2. ·, ,. . ·, rxn, P~) 1 l'l.. E: g: +- HaqanLHYe 

,D;aHHYe ,JtJIJI cpymt~Hff pacnpe.iteneHHII (19) npH -l: =- to E IR1 
• Pasno-

zeHHe 3KCilOH8HUHaJILHOfO BYpazeHl!.8 (20) B pS!,D; npHBO,D;HT K Talt Ha3UB88MYM 

H8paBROB8CHHM RJU1CT8pmn.t Blij)SJt8llWlM THlla BHpa.1Kamnl I'plma R Koima, 
llP8'AOT~ SHS'!RTEl.llldllrll WlT8pec Ma KWI0TH~8CKOfi T8Opm,;. 

B §4, OCHOBYBaJIC» Ha RBHOM ~YHKUHOHaJILHo-onepatopHOU BYpazeHHH 
una (9), aBTop C'l'pORT aHamtTH'iecxoe npeo6pasoBaHH8 npoKSBO,Jtmqe;r.o 
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~YHKUHOHaJla EoronndoBa B KnaccHqecKoR paBHOB8CHOR CTaTHCTHqec~ol 
uexaHHK8 K TaK Ha3HBaewu "KOJIJleKTHBHHM" nepeueHHHM B cnyqae OO~b
moro KaHOHHqecKoro aHCaMOna r11ooca. 3AecL noctpoeHo taxze cooTBeTcT
BYDlltee ~arpru.iMH08 pa3JIOXeHH8 AJIH npeoOpa30BaHHOro npOH3BOAH~ero 
~YHKUHOHaJla EoronnOoaa, np11rOAHOe ~H npaKTINeCKHX BHqHCJl8HHI ~YHK
UHI pacnpeAeneHHH, Pa3BHBaH B §5 nOAXOA §4 B HepaBH0B8CHOM cnyqae, 
AJIH npOH3BOAH11t8ro ~YHK!UfOHana EoronDOOBa (IJ) B npeAcTaBJl8HHH BHrHe
pa,aBTOp llOJIY'll!JI HOBOS KJiaCT8pHO8 pa3JIOX8Hll:8 TRna pa3JIOlK8HWl Mai!:epa
Ypc8JIJ!a, OTJill'IHO8 OT KJiaCT8PHOI'O pa3JIOJit8HWI, .l:[3Y'!8HHOI'O B §3. 

B §6 MHO I1pHJIOX8HH8 peayJlbTaTOB §4 K 38,ltaqe BHqHCJl8HHH ~HKUHI 
pacnpeAeJl8HHH H 3KpaHHPOBaHHHX noT8HUHaJIOB AJIH ~H31N8CKOR MOA8JIH 
nonapoHHoro ra3a B KpHctanne. 

rnaBa 2 HM8eT CBOHM OCHOBHHM o0~8KTOM HCCJ18~0BaHHH ~YHRnHOHaJlb
Ho-onepaTOpHH8 npeACT8BJleHHH YHHBepcaJlbHOI HepeJIHTHBHCTCKOR KBaHTOBOR 
anreOpH JIH TOKOB, HBJIRDIIl8RCR Oa3HCHOR anreOpoR JIH anreOpH HaOnn.itaeMHX 
onepaTopoB HCXOAHOR ~H3Hqecxon AHHaMHqecxoR CHCT8MH. 3A8Cb Bn8pBH8 
YCTllHOBJl8HO, qTo anreOpu JIH CHWleTpHR Bcex H3BeCTHHX B HaCTOH11tee 
Bpewa BnOJIHe H11Terp11pyeMUX OecKOH8QHOMepHUX HenHHeRHHX A.l:[HaMHqecKHX 
CHCT8M H30MO~HH eAHHCTB8HHOR yHHBepcaJlbHOI anreOpe JIH TOKOB - anreOpe 
JIH O!J OaHaxosoR rpynnu J111 C, .... CJ'"EJ "Di4('T1 1

) , ue 
y,,,, Y'C Tj• JR 1

) - aOeneBa rpynna UIBapua, na.f-(1'')- Tononoru-
' ' m~ qecxaa rpynna AH~eowop~H3MOB oKpyzHocTH 1 • B o011teu cnyqae 

,<J,yHKUHOHMbHO-onepatopHoro npeACTaBneHHR anreOpa JIH OJ,- HM88T 
BHA: AJIR Bcex j,K E ~ 

C:fi ,fl<]:: _JI }<;j,-K [7.. p·]= (~-1-E.)P. 
t1 K' > J J- • J j+K (22) 

[;}'ic, (j 1: (j-KJ J--;+K -t- '1>J,-K (K~iJK -'J ' 

r,;e .JI, -V 1 e. e IR" - qHcJloBHe napauetpu, H asuetcR nonynpa-
Mol cyMMol aOeneBol anreOpH JIH Et I Boa,y.eHHOI "mBHHrepOBCKHM" 
QJl8HOM, M anreOpH JIH BHpaccopo, HM8D.el B6ZH08 311aqeHH8 B T80PHH lCBB.H
TOBalllWX nonel KaJIHOpoBoqHoro H "cTpyHHoro" THnoB. B §I H3yqaDTCR 
<IIYHltUHOHaJlliHH8 npeAC TaBJl8HHR anredpH JIH TOXOB Oj, (22) 1 nopOZ,1;8H
HHe anreOpaMH JIii CWW8TpHR npOH3BOJIJ,HHX BnOJIH8 HHTerpHpyeMHX ,J;IIHaMH
qecltHX c11creM Ha MHorooOpa3HH M -::: (j ( IR 1 ; tR ...,_). 
Ilyc?b 38,ltaHa H8JIHHelHaH AHHaMHqecltaR CHCT8Ma 

u-t: = I( [ u] , (2J) 
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I 
u. e M , t- E IR1 - 3BOJIDUHOHHHI napauetp, K : M ➔ T(M) 
- rMAKOe no ~peme O~OPOAH08 B8KTOpH08 none, H CYllt8CTBY8T ABa H83a
BHCHUUX pemeHHR ypaBH8HHH HerepoBOCTH 

lK ~ = ~'. K.:.. ~ K~*- K
1
- ~ = 0, 

(24) 

* ue ~ ! tr <.M) ➔ ·1" CM) - .l:tMIIJl8KT.l:t'l8CKllli oneparop, L 'K -
npoH3BOAHaH JIH B HanpaaneHHH aexropHoro nona K : M. ~ T ( .M.) • 
TorAa aJlI'eOpa JIH CHMl48TpHR Qo AHH8MHqecKoR CHCT8MU. (2J) Aaerca 
aupaseH11e11 Q 

0 
= lQ., l J... 1 :£> Q

0
1, <¼'} - nony,npauoR cywon noAanreOpu 

Jill O,ltHOPOAHUX CIIMMeTpHR a Q l J_) ,:: { .lj -e. A* K d. o : f E 7L } I 

H noAanreOpH IlH Heo~opOAHUX CHMMetpHI 

QJ.~}=l<±i=-gi~o: iE ~ }, rAe A= J.l ~-i 

- CHW1.eTpHltao-pe1typc110HHHll- one par op, .Ll : 'T * ( M) -"7 T C. fv1 ) -
BTOpoe HMnnexTHQeCKoe pemeHH8 ypaBHeHHH HerepOBOCTH (24), T.e. 
L k ..u.-= 0 ' a CHWl.8Tp11H { J.o, ,I, o} YAOBJleTBopaDT YCJIOBHHM: 

[,l;O)J.o}= €.J.o, LJ.,,A 'CO ) L~oj\ = j\. B 3TOM cnyqae 
AHHaMlflleCxa.H CIICTeMa (2J) HBJIH8TCH OHraMHJlbTOHOBOI, oOna.itaeT OecKOHeq
HOlt HepapXHeR HHBOJIDTIIBHHX OTHOCHT8!bHO 00e11x CKOOOK UyaccoHa 
l· 

1 
• } ~ H {. • ., • } J..l 3axoH0B coxpaHeHHH, H B cnyqae 11x nonHo

TH - BnOJIH8 HHTerpHpyeuolt no JIHYBHJIJID. Kpoue Toro, cnpaB8)VIHBH A!H 
acex } E ~ cne,113'Dll1He xapaKrep11cT1NeCKHe <J,opwynu: • · 

J1 J,H L.,t_;t-= LJ._,/1,l-= 0 1 LJ, A=~ , 
, , t 

L~_~=L1-j-t1~d, L..1-,J-l ~(~-f+½)JlAi, ' ' . 

(25) 

ue s e= IR~- Hexoropoe 11Hcno. 
B cnyqae se, KOrAa A.l:[HaMHQecxa.a CHCT8Ma (2J) o0JlaA68T 8AHHCT

B8HHHM pemeHHew, to poJIL perynapHoro peKypcHOHHoro onepatopa 
../\ ! ,-,* c~)--, t"f' *( f1) (KOTopuR B 3TOM cnyqae yse H8 CYJlleCT
BY8T) HrpaeT HOBHI aeperynHpHHR peKypc110HHHR oneparop: st(.~) -
noAanreopa { cf,_

41 
-l:. 

1 
T.s.} Heo,1taopo.zr;HHX c_11werpH11: 

o. t_J.J = f. ..ti tt = [4'±1 ) J,i 1 /(j+E.): J e: £'\ {-t)}) 

Q.,5t.~~=:[TJ±i=-[.fH,~j1/CJ-+1): J°E LZ\i ±13 }_ 

IlpH 3TOM anreOpa JIH 
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c11werp11lt 0 0 == l9
0 
{..t '!i "3:> 0 0 t ii,} 1130Mopq>Ha anreOpe JIii TOKOB 

Otj. (22) (np11 )1- V ·= 0 ) 11 )tJl/I Bcex } E. ~ BlillOJlH8Hll qiopqnu: 
LJ.j ~ = L.~, !£-=- D • Ha ocHoBe Ha rionyqemrnx anreOpa11JecJt11x 

peayJU,TaTOB B (I npe.itnoxeH :i1.fxl)eKT11BH1ilt anrop11TM nocrpoeH111I Kp11rep11ea 
IIHTerp11pyeMOCTII npo113BOnbHOlt O)tHOpO,ltHOlt Hen11HeltHolt OeCKOH8'lHOL!8pHOlt 
,itllHB.Ml!'lecKolt c11creMu (23) Ha MHorooOpaa;rn M.-== C.f(IR 1

j IR~). 3,Jtecb 
T6Klt8 )taHO 8CT8CTB8HH08 0606~eH11e :iroro anropl!TM& Ha cnyqalt H8JIHHelt
HHX "1moroMep1130BaHHUX" ,ltl!H&lll'l8CKIIX CIICT8!,1 Ha MHorooOpa31111 
J\1::::- (J>(1R1t:, \Rt\\.) , 2'+ ~lt,n-t ~ co • 3r11 peaynhraru, ,1tono.J!HeH-
HHe pa3BHTUM H.H,EoronD60BUM (MJ1 0 ) II aBTOpOM rpa,1tH8HTHO-ronOHOMHHM 
M8TO,JtOM 11ccne,1toBaHHII IIHTerp11pyeMOCTH H8JIHH81tHUX )tl!HaMl!'l8CKIIX CIICTeM, 
,ltaDT B03MO:a:HOCTb B 11 0,ltHOMep1130BaHHOM" cnyqae npe,lt'bHBl!Tb )tnH )tl!HaMH
qecKolt CIICT8Ml,I (23) B cnyqae ee l!HTerp11pyeMOCTII Tait Ha3UBaeuoe npe,lt-
craaneHll8 JiaKca II c era nouo~bD on11carb m11poK11R Knacc ee pemeH11lt 
B HBHOM Bll,Jt8. 

Ha OCHOBB MBTO,ltOB r~aBu I B §2, HCCJI8,Dy8TCH :eaimoe CBORCTBO 
g/SKTOPll3~R KBaHTOBoro npoH3BO.ItRll!8rO ~OHaJia Eoromo6oBa Wll! 
KBaHTOBllX H8JIHH8ttlillX ,nHHaMl!'IBCKIDC CRCT8M TlllIS CllCTBMli llip8,ItWII'8pa. 
IlpH 8TOM,B CJiyllae liX llHT8rpnpyeMOCTR,T.e • .HHBafllaHTHOCTR OTHOCllTeJil,HO 
ymrnepCaJU,HOtt rpynnu CHMMBTPHH C,::1'::J'E>J)i.,(/(T ) ,KBaHTOW npOR3BO
~ ~OHaJI EorOJII060Ba KOHe~o--q)aKTop.aayeMIDl,~TO MOl18T CJzyl!WTb 
H83amIC.RMllM KpllT8pll8M liX llHTOrpnpy.8MOCTH.B 3T9M xe §2 npHB8,lt8Ha HO
BM BilOJIH8 llHTerp:apyeMaa ,nHH8Mll'l8CKWl CKCT8.'4a TKIIa CHCT8Mli illpe,Itlili
repa C CIIH~yJllipHUM B3611MO,lt8ltCTBll8M, KOTOpaH /IBJIH8TCH BllOnHe IIHTerpll
pyeuolt Kalt B KBaHTOBOM, TaK II B 1tnaccll'l8CKOL1 cny'lallx, II npe,1tCTaBJ1/I8T 
31ll.'lllT8JlbHlilt IIHTepec ,l(nl! CT6Tl'ICTll'l8CKOlt <1>11a111t11 II T80pl'IH KBaHTOB6HHHX, 
nonen. IlOCJl8,l{Hlllt §J noCBH~8H HBKOTOPOMY 8CTBCTBeHHOMY o0o6~8HIID 
peaynuaTOB §I rnaBU 2 Ha cnyqal! H80,ltHOPO.ltHOlt HBJll'IH81tHolt ,l{IJH8.MH'l8CKOII 
c11crew Ha MHoroo6paa;rn M ""' 4> ( IR~ i IR m. J , xoropaH 11Hterp11pye
ua B CLll,ICJl8 IIHBap118H THO CTI! OTHOCIIT8Jli,}IQ YHHB epcaJibHOll rpynn1,1 Cl!MMeT
p111t - 6aHaXOBOll rpynnli JIH C7 .:: Y, )I) 'Di.f~( 'T1 1

) • Ilo1ta3aHa CBH3b CO 
cneUl!MbHHMll HHTerp11pyeMUMII raMl!JlbTOHOBl,IMII CIICTeMaM~, accou1111poBaH
HUMII C IICXO,ltHOll. 

Qfil!Qfil!!l§...].!@'.Jlblfil:!LAII_Q.£fil1!filJ!HLQ!!.I6.11!f.!Qru!ll!L1!-U.~ll 

I. KBaHTOBlill M8TO,Jt npoH3BO.llll~IIX <l>YHltUIIOHaJlOB Eoronc6oea B CTaTHCTll
'l8CltOl! <1>11a111te: anre6pa JIii TOKOB, ee npe,ltcTaBJl8HHII H <l>YHKUIIOHaJlb
Hl,18 ypaBH81!HII, - lypHa.~ 3tIAH, 1986, r.17, Blin.4, c.789-827 
(COBM.C H.H.EoronDOOBHM (Mn.)). 

2 • Mero.it npoH3B 0,ltll~IIX 4lYHKUIIOH8JlOB Eoronn6oaa B CTaTIICTH'l8C1tol! 
M8lCaH!r!K8 II aHanor npeo6pa3oBaHHII It KOJ1Jl8KTHBHUM nepeueHHlill. -
TM~, 1986, T.66, iJ, c.463-480 (coeu. c H.H.Eoronc6oeuu (un.)). 
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J. H8JlHH8ffHaH MO,Jtenb THna mpe)I.HHrepa: 3a.KOHH coxpaHeHIIH, npe,1tCTaB
Jl8HHII JiaKca H llOJlHaH HHTerpHpy0MOCTb,-: TM1>, 1985, T,65, J2, 
c .• 271-284 (coBM. c H.H.Eoronll60BUM (Mn.) H ,ltp~). . 

4. IJOJ!HalI IIHterp,HpyeMOCTb H8JIIIB81tHl:lX CHCT8M, liTO II Eemrn-Kayna: 
rpa,ltH8HTHUI anropHTLI II npe,ltCTaBneHHe JiaKca. - TM1>, 1986, T.67, 
JJ, c, 410-425 ( COBLI. c H.H .Eoronll60BHM (un.). . .• 

5. KBaHTOBHlt ueto,Jt npo113BOJI.Hl!lllX ~YHKUHoHanoB EoronDOoea B ctaTHCTH'le
cKolt ~11a111te: YM:~, 1986, T.~3, JJ, ·c.284-289 (coBM. c H.H.EoronD
OoBHM (wt.)). 

6. MeTO)I. 'npOHSBO,J!HlllHX <PYHKUlfOHanoB Eoromi6oBa B CTaTIICTHqec1ton 
~H3HK8 H aaanor npeo6pa30B aHHII It KOnJl8KTHBHl:lM nep8M8HHl:IM. - llAH 
CCCP, 1985, 1 0 285, 15, c.1096-1101. 

7. KBaHTOBrutHUlt onepaT op BHrHepa H 1!8T O)t npOH3BO,l{Hl!lHX ~YHKUIIOHaJloB 
EoroxD6osa B ctat11ct11qec1tolt ~H311Ke. - llAH CCCP, 1985, 285, i6, 
c~lJ65-IJ70. (coaM. c H.H.EoronDOOBl:lM (Mn.)). 

8. rpa,llH8HTHwt Ll8TO)I. noctp08HHH KpHT8pH8B HHTerp11pyeMOCTII H8JlHHel
HllX ,1UtHauIB1ec;11x c11cteu. - JlAH CCCP, 1986, r .287, 14, c .827-832. 

9. AnaJlHTH'l8CKHe Ll8TO)tl,I noctpOOHHII Hllnne1tTJN8CKIIX H pe1typcHOHHl:IX 
onepa'l'opoB llll'l'erpnpyema ,ItWI&m'l:IecIWX CHCTSM. - JWI CCCP, 1966, 
'1'.287, Jis, , '.o.1312-1327 (COBM. c Il.A.MllTponoJlbCKHU, 
B.r .Ca11ollneu1toh 

IO. 3JI0U8HTH Teop1rn mii-erpHpyeMOCTH )I.HCKpeTHliX )tHHalll!'l8 CltHX CHCT8M. -
YMI, 1987, T.39, fl, c.84-89. 

II. IloJIHaR llHTerp11pyeMOCTb ,IUIHallH'l8CKHX CHCT8M Tl!lla Heluana. -
llAH YCCP, cap.A, 1984, 110, c.51-54 (COBU. c H.H.EoroJID60BUU (un.), 
B.r.cauolJI8HKO). 

12. IlpRUl:ie Uet O,IUI HaXO>%,lt8HIIII np8,llCTaBJl8HIIII r;ma JlaKca ,ltJll! ,JtHHaL!l!'l8CltlfX 
c11creu. - llAH YCCP, c ep.A, 1985, J5, c.21-26 ( coBu. c 
A.H.CKpHilHHK, B.r.cauoneHKo). 

IJ. reouerp1r-iecxa1I crpyxTypa npeoopaaosam1n EaKJ1yH,1ta DnoJlHe HHTerpH
pyewx JI.HHaMH'lecKHX cHcreu. - llAH YCCP, cap.A, 1984, JJ, c.22-24 
(coau. c B.r.cauonneHxo). 

14. llHHa:irnqec1t11e CHCT81W Ttma Rayna H t11na Hellua.Ha: IlOJIHaH HHTerpHpye
uocn H TO'llllie p8llmm1. - KaeD, 1986, c. 3-39. 
(IlpenpHHT Hn-ta uareu. AH YCCP: » 86.56) (coBu. c B.r.cauolneH1to). 

15. 06 HHTerp11pyeuoctH H,JteanoB B anreOpax rpaccuaHa ria ~~ope~ye
uux UHorooOpa3HHX lt HOKOTOplie HX np11noxeH11H. - YMll!:, 1984, r.35, 
14, c.451-456 (co»u. c D.A.YHrponoXbCKIIM, B.r.CEWOllSH!tO). 

16. KBaHTOBHI l.t8TO)I. npOH3BO,l{ll~HX ~YH~HOHaJIOB EoroJIDOOBa B ctatllCTlf'le
C!tOI ~H3Hlte. - KHeB, !986. - 30 c. (IlpenpllHT HH-Ta teop. ~H3o 
AH YCCPi HTJ~86-l08P). 
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17. Hcc11eJ(oBaHHe Mo,11e11 el! no1111p0Ha H no 1111poHHoro· raaa Ha ocHoB e 
MeT OJ(a npOH3BOJ(/IIIIHX qJyHKUHOHaJIOB Eoro11D00Ba H <l>YHKUHOHaJILHO
XpOHOJIOrm ecxoro ITOJ(XOJ(a. - RHeB, 1985. - 33 c. (IlpenpHHT HH-Ta 
reop. !f:H3. AH YCCP: HT<I>-85-l44P) (coBM. c H.H.Eoro11DOOBIU~). 

18. A11reOpaH'lecKall CTpyKrypa rpa,IUleHTHoro Met OJ(a ITOCTpoeHH/1 KPHTe
pHeB lfHTerpHpyeMOCTl! HeJllfHeltH!iX J(lfHaMH'lBCKHX CHCTeM. - RHeB, 
1986. - c.19-59 (ITpenpHHT HH-ra MateM. AH YCCP: t 86.53) 
(COBM. C B.r.CaMOl!JleHKO). 

19. 4'YHKUHOHaJILHli0 ypaBHBHlf/1 B cratlfCTH'lBCKOB MexaHIIK8 H HBJIHHBRH!iB 
J(lfHaMlf'lBCKHB ClfC T0Mli. - RIIBB, 1986. - c.l-19 (ITp~npHHT Hu-Ta 
wareM. AH YCCP: t 86.53) (coaM. c H.H.Eoro11~0oBHM (M11.), 
B.r.CaMORJIBHKo). 

20. R11acCH'lBCKa/l H KBaHTOBa/1 ITOJIHa/1 lfHTerpHpyeMOCTL MOJ(8JIH THITa 
llipe,IUIHrepa. - KHeB, 1984. - 33 c. (ITpenpHHT HH-Ta Ma.TBM. 
BH YCCP: t 84.53) (COBM. c H.H.Eoro11DOOB!iM (1,111.), B.r.cauoR11eHKO). 

21. ¥.HrerpHpyBMl,18 ,IU{HaMH'leCKHe CHCTBMli. - RHeB: HayKOBa .D:YMKa, 
1986. - 287 c. (~o-BM. c O.A.Murpono11LCKHM, H.H.Eoro11DOOBHM (M11.), 
B.r.CaMOBJleHKO). 

22. raMHJILTOHOBOCTb qJyHKUlfOHaJlbHHX ypaBHeHHB Eoro11D00Ba B HepaBHOBBC
HOR cratlfCTH'lBCKOR !f:H3HK0. - YMJ., 1986, r.38, »6, c.781-783 
(COBM. C H.H.Eoro11DOOBHM (u11.), B.r.CaMORJIBHKo). 

PYJ(OIIRCJ, llOCTYIIWIS B :ll:3~T8JlLCrun1 OT,llWI 

6 <peBpaJIJl 1987 ro~. 
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