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06maJI xapaKTepHCTHKa pa60Tbl. 

AKTYaJibHOCTb TeMbl. Xopomo II3BeCTHhl ycrrexu MUKp0CK0IIIIqecKUX 

II0.IJ;X0.IJ;0B B 113yqeHIIII nu6panuoHHhlX B036J)K,IJ;eHUli B aT0MHhlX H,npax, TpaK

Tyromne a:.npo KaK K0HeqHyIO CllCTeMy B3aUMO,IJ;eIICTBJIOID;IIX HJKllOHOB II 

mnp0K0 IICII0llb3JIOinIIe MeT0.IJ;I,I Teopmr MH0rIIX Ten. O,nHUM II3 0CHOB

HhlX II0.IJ;X0):i:0B rrpn orrncaHIIII BH6pannoHHhlX B036J)K):i:eHHII HBmreTCH rrpn-

6nH)KeHIIe cnyqaJIHhlX 4>a3 (IIC<I>). B 3T0M rro.nxo.ne BonH0Bhle q>yHKUIIII 

0):i:HO!pOHOHHhlX COCTOHHIIII HBllHIOTC:H cyrrepII03IID;lleli .IJ;BJXKBa3H'lacTn:q

HbIX KOHcpnrypann:n:. PaccMaTpllBaH TOllbKO 0):i:H0cp0HOHHhle B036J)KJ:i:eHHH, 

y.z:i:ae,TCH rronyqnTb .z:i:ocTaToqHo T0qHoe II cpII3IIqecKII HCH0e 0IIIICaHIIe. HII

)KaliillIIX II BhlC0K0lle)KamuX, TIIIIa rnraHTCKIIX pe30HaHC0B, KonneKTIIBHhlX 

BII6panII,OHHhlX COCTOHHIIli B qeTH0-'leTHhlX H.IJ;pax. O;:i:HaKo, aarapM0HII'l

H0CTb crreKTpa Hll3K0lle)Kamnx BII6pan;IIOHHhlX COCTOHHHII ll rrpo6neMa OIIII

caHIIH H;:i:epHbIX xapaK,TepIICTIIK, CBH3aHHhlX C cpparMeHTan;IIeII O.IJ;HOcpOHOH

HhlX COCTQHHIIH, TaKIIX, KaK Bep0HTH0CTII 3JieKTpoMarHHTHhlX nepexo.z:i:on 

Me)K,ny HII3K0Jie)KamHMII BII6panrroHHhlMII C0CT0HHIIHMII, ceqean:H cpOTOIIO

rnomeHn:H, mn:pn:Hhl rIIraHTCKllX pe30HaHC0B, CTllMJJIIIp0BaJill pa3BIITIIe 

TeopeTn:qecKIIX no.nxop:oB B 70-80 ro;:i:hl. HanpIIMep, n pa3llll'IHhlX peaJIH-

3aD;HHX MeT0.IJ;a 6030HHhlX pa3JIO)KeHIIH, KBa3ll'laCTll'IHO-cpOHOHHOli M0):i:eJIII 

(K <I>M) n: Teopn:n: a:.nepHhlX nonen: 3Ta npo6neMa 61,1na pemeHa nyTeM y'leTa 

qacTll 0CTaToqHI,IX B3aIIMO):i:eHCTBllli, OT6pomeHHhlX rrpn Hax0)K):i:eHrrn: o.n:

H0cpOHOHHhlX COCTOHHllli. OTMeTIIM TaK)Ke 0CH0BaHHhle Ha Te0pllII K0Heq

HhlX cpepMII-CIICTeM no.nxo,n1,1: Mo.nenb y'leTa KOHcpnrypann:n: lplh®cpoHOH 

ll MHOrocpoHOHHhlII Bapn:aHT MeTo,na CB.ll3aHHhlX KaaanoB. 

B nocne;:i:Hn:e ro.IJ;hl H0Bhle 3KCIIepIIMeHTaJibHhle ,naHHhle 0 .IJ;BOliHhlX rII

raHTCKllX pe30HaHcax, rIIraHTCK0M J:i:IIII0llbH0M pe30HaHce B HarpeThlX H.n;pax, 

cynep.necpopMan;HII B H;:i:pax ll ll3J'leHn:e HyKnII.IJ;0B, y.naneHHhIX OT 30Hhl {J
CTa6n:JibHOCTII, cnoco6cTBOBaJIII .IJ;aJibHen:meMy pa3BIITHIO KaK TeopeTII'le-
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CKIIX, TaK II 3KCrrepIIMeHTaJibHbIX IICCJie,n:oBaHIIII. HII3KOJie2Karn;ne BII6pa

IIIIOHHbie COCTOHHII.SI II .D:BOIIHble rIIraHTCKIIe .D:IIIIOJibHhie pe3oHaHCbI, Ha-

6mo.n:aeMble rrpn CTOJIKHOBeHIIHX peJIHTIIBIICKIIX TH)KeJibIX IIOHOB, o6ecrre

"9:IIBaIOT xopoIIIIIII TeCT .D:JIH II3y'leHIIH OTKJIOHeHIIII OT rapMOHII'leCKOII Kap

TIIHbI crreKTpa B036y2K,n:eHHbIX COCTOHHIUI B aTOMHbIX H.n:pax. IloHBJif'HIIf' 

HOBoro IIOKOJieHIIH rep1rnHIIeBbIX ,n:eTeKTOpOB II03BOJIIIJIO pacrnnpIITb 1Ha

HIIe O crreKTpe BII6paIIIIOHHbIX COCT011HIIII. Ilpn 3TOM p11.n: BII6paIIIIOHHbIX 

COCTOHHIIII IIHTeprrpeTnpyeTC11 B 3KcrrepIIMeHTaJibHbIX pa6oTaX KaK .n:Byx

II ,n:a2Ke KaK TpexcpoHOHHbie COCTOHHII11. HecMOTp11 Ha TO, 'ITO B paMKax 

IIC<I> y.n:aeTC11 OIIIICaTb 3HeprIIII II Bepo11THOCTII 3JleI(TpOMarHHTHbIX rrepe

xo,n:OB BH6paIIIIOHHbIX COCT011HIIII, B 3TOM rrpn6mDKeHHII HeJib311 BOcrrpmn

BeCTII HeKoTopbie .n:ncpcpepeHIIIIaJibHbie xapaKTepncTIIKII, HarrpnMep, rroBe

,n:eHne 3ap11,n:0BoII rrepexo,n:HOII rrrroTHOCTII BHYTPII 11.n:pa. C .n:pyroII cTopoHhI, 

IICIIOJib30BaHIIe ITY'IKOB pa.n:naKTIIBHbIX 11.n:ep II03BOJI1!eT IIOJIY,IaTb II IICCJie

,n:oBaTb HeIITpOHOII36bIT0"9:Hbie II rrpoTOHOII36bIT0"9:Hbie 11.n:pa, y,n:aJieHHbie OT 

30Hbl (3- CTa6IIJibHOCTII. EoJihIIIIIHCTBO 3TIIX 11.n:ep OTHOCIITC11 K rrepexo.n:

HOII o6rracTII (oT ccpepII'IecKoII cpopMbI K .n:ecpopMnpoBaHHOII), r.n:e IIC<I> He 

rrpnMeHIIMO. 

' 
TaKIIM o6pa30M, B03HIIKJia Heo6xo,n:IIMOCTb B pa3BIITIUI TeopeTII'lec1rnx 

MeTo,n:oB, rro3BOJIHrorn;nx BhIIITII 3a paMKII rrpIIMeHIIMOCTII IIC<I>. Ilpn 3TOM 

xoTe.rrocb 6hr IICITOJib3oBaTh orrhIT, HaKorrrreHHbIII n IIC<I>. B K<I>M, Harrpn

Mep, xoporno OIIIICbIBaIOTC11 xapaKTepIICTIIKII, CB1!3aHHble C cpparMeHTaIIIIf'lI 

o,n:HocpoHOHHhIX cocT011HIIM. IlpH'IIIHOII cpparMeHTaunn 11nrrHeTCH CB113h rrpo

CThIX KOHcpIIrypaIIIIII co ·cJIO)KHbIMII. B Ka'leCTBe 6a3HCa IICIIOJib3YIOTC11 o.n:

HOcpOHOHHhie cocT011Hn11, HaII,n:eHHbie B IIC<I>. IlpnHnMaIOTCH no BHIIMam1e 

rrorrpaBKH II3-3a y-qeTa rrpHHIIIIITa Ilayrrn B CJIO)KHbIX KOHqmrypau1rnx, KOTO

pbie rrp1rno,n:11T K aHrapMOHII'leCKIIM c.n:mrraM 3HeprHII II II3MeHeHHIO CTpyK

TYPhI Bo36y2K,n:eHHhrx cocTOHHIIII. Ilpn nccrre,n:oBaHirn '!eTHO-'leTHhIX 11.n:ep 

BIIOJIHe ecTeCTBeHHO o6o6rn;nTh ocHOBHbie ypanHeHn11 K<I>M Ha crry,:-rafr, KO-
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r.n:a MmKHo BbIIITII 3a rrpe,n:eJibI rrpuMeHIIMOCTII IIC<I>. 

L(eJib pa60Tbl COCTOIIT B o6o6rn;eHIIH KBa3II"9:aCTII'IHO-cpOHOHHOII MO

.n:emI .D:JI11 113y-qeHJI.SI BII6paIIIIOHHbIX B036y2K,n:eHIIII B "9:eTH0-"9:f'THbIX 11.n:pax, 

rwr.n:a neo6xo.n:nMo BbIIITII 3a paMKII rrpnMeHIIMOCTII rrpn6JIII2KCHIIH crry'laII

HbIX cpa3, a TaK)Kf' y-qecTb anrapMOHII'IHOCTb H,n:epHbIX BII6paIIIIII. 

Hayqmui HOBH3Ha II npaKTHqecKcUI ~eHHOCTb 

Ha OCHOBe KBa3II"9:aCTII'IHO-cpOHOHHOII Mo,n:errn rrpe,n:cTaBJieH rro.n:xo.n:, 

II03BOJI11IOIIIIIII IICCJie,n:OBaTb cpparMeHTaIIIIIO o.n:nocpoHOHHbIX COCT011HIIII 

"9:CTH0-"9:eTHbIX ccpepII'ICCKIIX 11.n:ep .ll:JI11 CJIY'laH, Kor.n:a neo6xo.n:nMo y-qecTb 

rwppeJIHIIIIII B OCHOBHOM COCT011HIIII BHe rrpn6JIII)Kf'HII11 cJiy'laIIHbIX cpa3. 

Y~reT 3TIIX KoppeJIHIIIIII II03BOJIHeT rryqrne OIIIICaTb 3Heprnn, IIpIIBe.n:en

Hbie Bep011THOCTII 3JieKTpOMarnIITHbIX rrep~xo.n:oB II 3ap11,n:OBble rrepexo.n:

Hhie IIJIOTHOCTII HII3KOJie2Karn;nx BII6paunonnbIX COCTOHHIIII. B Ka'!eCTBe 

rrpnMepa 6bIJIII IICCJie,n:oBaHbI II30TOIIbI Zn. y CTaHOBJieno, 'ITO Kopperr11-

IIIIII B OCHOBHOM COCTOHHIIII nan6orree Ba2KHbI rrpn II3Y'ICHIIII q>II3II'ICCKIIX 

BeJIII'IIIH, .ll:JI11 BbI'IIICJieHIIH KOTOpbIX cyrn;eCTBCHHbIMII HBJI11IOTCH MaTpII'I

Hhie 3JieMeHTbI Me2K,n:y 0.D:HO'laCTII'IHbIMII COCTOHHIIHMII OKOJIO IIOBepxnocTII 

<l>epMII. 

Ilpe,n:cTaBJICHHbie TeopeTII'leCKIIe IICCJie,n:OBaHIIH pacrnIIpHIOT o6rraCTb 

rrpIIMCHIIMOCTII K<I>M II B ,n:aJibHeIIIIIeM MoryT 6bITb IICIIOJib30BaHbI rrpn 

II3yqenIIII HII3KOJie2KaIIIIIx Bn6paII1IOHHbIX cocTOHHIIII B H,n:pax, r.n:e IIC<I> He 

MO)KeT CJIY2KIITb OCHOBOlI .D:JIH IIX OIIIICaHII.SI. 

!fa 3ara;HTY Bbl~BHraIOTCil CJie~y10w;ue pe3yJibTaTbl 

1. OcnOBHble ypaBHeHIIH KBa3II"9:aCTII'IHO-cpOHOHHOII MO,n:eJIII .D:JIH "9:CTH0-

"9:eTHbIX ccpepII'leCKIIX H,n:ep 0606menbr' Ha crry'laII, II03BOJI11IOIIIIIII TpaK

TOBaTb KoppeJIHIIIIII B OCHOBHOM COCTOHHIIII 3a paMKaMII IIpIIMCHIIMOCTII 

rrpn6JIII2KeHIIH crry'laIIHbIX cpa3. PaccMoTpeHo BJIIIHHIIe 3TIIX KoppeJIHIIIIII 
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Ha CITap1rnam1e II CBH3b Me2K,uy O,UHO- II .UBYXQJOHOHHbIMII KOHq>IIrypaun-

5.IMII. IlpII 3TOM B OCTaTO"'IHOM B3aIIMO,UeHCTBIIII Y"'!TeHbI KaHaJihl -qacn1ua

.UhlpKa II -qacTIIUa--qacn1ua. IlpII noJiy-qemrn ypaBHeHIIH 6hlmI 11pnm.1TbI 

BO BHIIMaHIIe nonpaBKII, B03HIIKaromue II3-3a y"'IeTa 11p1rnunna Ilaymr 11 

npIIBO.UHIIIIIe K aHrapMOHII"'IeCKIIM c.umrraM 3Heprnfr .UBYXQJOHOHHbIX KOH

q>IIrypaunn:. IloKa3aHo, "'ITO BbIBe,UeHHaH CIICTeMa ypaBHemrfr co.uep)KIIT IrnK 

-qacTHhlH cJiy-qan: ypaBHeHIIH Mo,ueJIII, noJiy"'IeHHbie paHee. Hafr,ueHo cooT

neTCTBIIe Me2K,uy aHrapMOHII"'IeCKIIMII C,UBIIraMII 3Heprnfr .UBYXQJOHOHHbIX 

KOHq>IIrypaunn: n K<l>M II TeopIIII H.UepHhlX noJiefr. 

2. y CTaHOBJieHo, "'ITO 3HeprIIII, 11p1rne,ueHHbie nepOHTHOCTII 3JieKTPll'Ie

CKIIX nepexo.uon II 3apH.UOBbie nepeXO,UHbie IIJIOTHOCTII HII2Kaihnnx nn6pa

UIIOHHbIX COCTOHHIIH B II30TOIIax Zn OIIIICbIBaIOTCH JIY"'IIIIe B o6o6meHHOI°I 

K<l>M, ecJIII y-qecTb .unyxq>oHOHHhle KOMII0HCHTbI B BOJIHOBhlX QJYHKUIIHX. 

3. llccJie,uonaHIIe pOJIII TpCXQ)OHOHHbIX KOMII0HeHT B0JIHOBbIX QJYHKUIIII 

HII3KOJie2KaIIIIIX HepoTaUIIOHHhlX COCTOHHIIH. B "9:eTH0-"9:eTHbIX .ueq>opMnpo

BaHHbIX H,Upax o6JiaCTII pe,UKHX 3CMCJib ITOKa3aJio, "'ITO TpCXQ)OHOHHbie KOH

q>IIrypaunn Jie2KaT BbIIIIe 5 M3B, a BKJia,u Tpexq>oHOHHbIX KOMITOHeHT n 

HOpMIIpOBKY MaJI. 

Arr2Q6a:QIUI pa60Tbl. Pe3yJibTaTbI .UIICcepTaUIIII HCO,UHOKpaTHO 

.UOKJia,UbIBaJIIICb Ha CCMIIHapax ITa6opaTopIIII TeopeTII"'leCKOII Q)II3IIKII 

IIM. H.H. EoroJiro6ona OI15II1, a TaK2Ke Ha 46 (MocKna, 18-21 IIIOHH 1996r.) 

II 49 (Ily6Ha, 21-24 aITpeJIH 1999r.) Me2K,uyHapo.UHbIX coBemaHIIHX ITO H,uep

HOH CITCKTpocKOITIIII II cTpyKType H,upa, 6 Internat,ional Spring Seminar on 

Nuclear Physics "Highlights of modern nuclear structure" (I1Tamrn, 18-22 

MaH 1998r.), 8 Me2K.UyHapo,uHoM ceMIIHape ITO B3aIIMo,uefrcT~IIIO HeHTpo

HOB C H,UpaMII "Hen:TpOHHaH CITCKTpOCKOITIIH, CTPYKTypa H,Upa II .upyrne 

noITpocbI ITO ,uaHHOII TeMaTIIKe" (Ily6Ha, _17-20 MaH 2000r.), Hay-qHofr 

cecCIIn Mll<l>ll-2001 (MocKna, 22-26 HHBapH 2001r.). 

Ily6n11Kari;1n1. Ilo MaTepnaJiaM .unccepTaIIIrn oITy6JIIIKonaHo IIICCTb pa-

6oT. 
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06'beM 11 CTPYKTypa .zi:11ccepTa:Q1111. IluccepTaIIIrn cocToIIT 1!3 Bne

.uemrn, Tpex rJiaB, "'!eTbipex ITp11JI01KeH11I°r n JaKJIIO"'Iemrn. O6mnII o6'beM 

.uncccpTaunn - 96 cTpaHIIU TeKcTa. BIWIO"-IaH 13 pncymwn. 7 Ta6.:um n 

CIIIICOK .TIIITCp,lTypbI 1!3 97 HaIBieHOBaHIII°I. 

Co.n;ep)KaHHe paooTbI 

Bo BBe.o;eHHll o6oCHOBbIBaeTCH aKTya.TibHOCTb Te:\Ibl, q>op:-.mpyeTCH ITpe.u

MeT II uc.rrb m1ccepTaIIIm, a TaK;,I{e .uaeTcH Kpanwe onncamre co.uep;,,irnmrn 

.unccepTau1m. 

Ilepaa.si rnaaa, B ocHoBHOM, HBJIHeTCH BBO.UHOII. XopoIIIo IIJBeCTHO . 

"'ITO n CT,rn.uapTHOM IIC<l> onpe.ue.rrcHHbil\I o6pa30l\I Y"IIITbIBaIOTCH 1wppe.:rn

um1 B OCH0BH0M C0CT0HHIIII. Ilpn 3T01\I OCHOBHbll\I }"C.TI0BIH'l\I ITpin-IeHIIl\10-

CTH 3Toro rrpu6mrn{eHIIH HBJIHCTCH TO, "-ITO -cpe.um'C "'IIIC.TIO Irna3U"-IaCTIIU B 

OCHOBHOM COCT0HHHII rrpeHc6pe)KIIMO MaJIO. IIC<l> Hap)"III,teT rrpIIHUIIII 

Ilaym1 n Ha"'IIIHaH c pa6oTbI (K. Hara, 1964) 6bmo c,ue.:rnHo 1rnoro rrorrbIT0K 

ero YJIY"'IIIICHIIH. B 3TOII rJiaBe II3JimKeHa o.uHa II3 TaKnx rroITbITOK - pacIIIn

peHHoe IIC<l>. lfacTb KoppeJIHUHII B ocHOBHOM cocTOHHIIII, rrpeHe6pcraeMM 

n IIC<l>, y"'IIITbIBaeTCH n 3TOM ITo,uxo.ue. Bo.TIHOBhlC QJYHKUIIII o,uH0Q)OHOH

HbIX COCTOHHIIII HB.TIHIOTCH cyrrepmnnuneii .UBYXKBa3II"-IaCTIPIHhlX KOHQJII

rypaunfr, TaioKe KaK n cTaH,uapTHOM IIC<l>. Pa3BIITne ITo,uxo.ua 11,ucT no 

rryTn 6oJiee rrocne.uonaTCJibHoro y•reTa rrp1rnunrra Ilaym1 B o.uHoq>oHOHHbIX 

cocToHmrnx. B pacIIInpeHHOM IIC<l> "-IIIC.TI0M Kna:nPHH"TIIU B ocH0BHO'.II co

CTOHHIIII Hf' rrpeHe6peraIOT, "'ITO ITpIIB0.UIIT K ITOHB.TIPHIIIO CIICT('l\Ihl H('.TIIIHl'fI

HbIX ypaBHPHIIII. 3Ty ClICTeMy ypa.BHCHIIII M02KH0 rro.rry•mTb B pa 1JIII'IHbIX 

rro.uxo.uax, HaITpIIMep, ncIToJib3YH MeTO.U ypanHPHIII°I .unn;,,i{<'HIIH (D .. J.Row<'. 

1968) IIJIII napuau1rnHHbIII rrpnHUIIII (P.13.Il;,,irnm)C, 13.Ha.npouirn. 1971). 13 

ITepB0M rraparpaq>c rrpe.ucTaBm'Ha. o6ma.H CX('l\Ia pcH''H'T0B xapaKT<'}>IICTIIK 
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OJJ:HO<pOHOHHhIX COCTO.SIHIUI, IICITOJih3YIOIIIM l\IeTOJJ: ypaBHeHIIII JJ:BILiKC'HWI. 

raMHJihTOHIIaH K<I>M npnne.n:eH no BTopmvI naparpacpC'. Heo6xo,n:m.ro OTJ\IC'

TIITh, 'ITO B OCTaTO'IHOM B3aIIJvro,n:efrcTBIIII 1\10,n:eJihHOro ral\IIIJihTOHIIam1. o.n:

HOBpeMeHHO Y'!TeHhI KaHaJihl qacnn1a-,n:hlp1m n qacnma-"1acnn1a. B Tpe

TheM naparpacpe npo,n:eMOHCTpnponaHo, 'ITO B paMKax K<I>M cncTe1m HC

mrnefrnhIX ypaBHeHIIII .n:mr HaXmK,n:emrn OJJ:HO<pOHOHHhIX COCT01!HIIII cyme

CTBeHHO ynpomaeTC1!. Ilpn 3TOM 6bIJIO IICITOJih30BaHo TO, 'ITO B l\IOJJ:PJih

HOM raMIIJihTOHIIaHe B3aIIMOJJ:eHCTBIIe, npIIBOJJ:11IIIee K cnapnBaHIIIO, IIMeeT 

ITOCT011HHhIH MaTpII'IHhIH 3JJeMeHT, a OCTaTO'IHhie CIIJihI npe,n:cTaBJieHhI B 

cenapa6eJihHOM BIIJJ:e. TarrnM 06pa10M, raMIIJihTOHIIaH Mo,n:emr ,n:uaroHa

JIII30BaH B upocTpaHCTBe OJJ:HO<pOHOHHhIX COCT011HIHI. B qeTBepTOM uapa

rpacpe Ha rrpIIMepe npocToii Mo,n:emr rrpo,n:eMoHcTpIIponaHo, 'ITO yqeT rm

HaJia qacTirua-qacTIIUa rrpIIBOJJ:IIT K He60JihIIIOMY OCJia6JieHIIIO pomr KOp

peJI11UIIH B OCHOBHOM COCT011HHH. 

Bo BTopoii rJiaBe HCCJieJJ:OBaHbI 3<p<peKThl aHrapMOHH'IHOCTII mr6pa

UHH B qeTHO-'leTHhIX 11,n:pax. B rrepBOM naparpacpe OCHOBHhie ypaBHeHH11 

K<I>M JJ:JI11 ccpep11'!eCKHX 11,n:ep o6o6meHhI Ha cJiyqa:ii, Kor,n:a B KaqecTne 6a-

3IICa IICIIOJih30BaHhI o,n:HocpoHOHHhie cocT011HH11 pacIIIIIpeHHoro IIC<I>. BoJI

HOBhre cpyHKUHH no16y2K,n:eHHhIX COCT011HHH rrpe,n:cTaBJieHhl B BHJJ:e cynep

II03IIUIIH OJJ:HO- II JJ:BYXqJOHOHHhIX KOH<pIIrypauIIii. IlyTeM JJ:IIaroHaJIH3au1rn 

MOJJ:eJibHoro raMIIJihTOHIIaHa rroJiy'leHa CIICTeMa JIIIHeHHhlX ypaBHeHIIII JJ:JI11 

HaX02KJJ:eHH11 K03<p<pIIUIIeHTOB BOJIHOBhIX <pyHKUIIII II 3HeprIIH B036y2K,n:eH

HhIX COCT01!HIIH. qaCTh OCTaTO"IHhlX B3aIIMo,n:eiicTBIIH, OT6poIIIeHHhlX rrpII 

onpe,n:eJieHIIII cTpyKTYPhI II 3Heprm1: OJJ:HocpoHoHHhIX coCT011HHH, OTBeT

CTBeHHa 3a II011BJieHIIe CB113II Me2K,n:y OJJ:HO- II ,n:nyxcpoHOHHhIMII KOMIIOHeH

TaMII BOJIHOBhIX cpyHKUHH. IlpH BhI"IIICJiemm MaTpH"IHhIX 3JieMeHTOB 3TOH 

CHCTeMbI ypaBHeHIIH Y'!TeHhl rrorrpaBKII, o6ycJIOBJieHHhle cpepMHOHHOH CTpyK

Typoii <pOHOHHhlX orrepaTopoB. 3aMeTHM, 'ITO 3TH norrpaBKII Haii,n:eHbI JJ:JI11 

cJiyqa11, Kor.n:a Heo6xo,n:11Mo BhlHTII 1a paMKH IIC<I>. Y'leT rrp11Hu11rra Ilaymr 
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II CB113h Me2K,n:y OJJ:HO- II .n:nyxcpoHOHHhlMII KOMIIOHeHTaMII rrpIIBOJJ:11T K rro-

1!BJieHIIIO aHrapMOHH'lecrrnx CJJ:BHrOB 3Hepr11fr .n:nyxcpoHOHHhlX KOH<pIIrypa

IIIIII, KOTOpbie II3MeH1!IOT 3Heprmr II CTPYKTypy B036y2K,n:eHHhIX COCT011HHII. 

TaKJIM o6pa30M, BhlBe,n:eHa CIICTeMa ypaBHemrfr JJ:JI1! OIIIICamrn cpparMeHTa

IIIIII OJJ:HO<pOHOHHhlX COCT011HHH, rroJiy"IeHHhlX 3a paMKaMII rrpIIMeHIIMOCTII 

IIC<I>. 8Ta c11cTeMa co,n:ep2KIIT KaK "IaCTHhlH cJiy'Iafr ypaBHeHII11 o6hI'IHOH 

K<I>M. Bo BTopoM rraparpacpe Haii,n:eHo'cooTBeTCTBHe Me2K,n:y aHrapMOHII'le

CKHMH c,n:mrraM11 3Heprnii ,n:nyxcpoHOHHhIX KOH<pnrypauIIii B K<I>M II TeopIIII 

11.n:epHhIX IIOJieii. Y"IeT Tpex<pOHOHHhIX KOMIIOHeHT B BOJIHOBhIX cpyHKIIH11X 

TaK2Ke BmrneT Ha CJJ:BIIrH 3Hepr11ii JJ:BYX<pOHOHHhlX KOH<pIIrypaunii. PeIIIe

HHIO 3Tofr rrpo6JieMhI rrpII orrIIcaHIIII HII3KOJie2Kam11x (.n:o 3HeprIIii 4 :tvbB) 

HepoTaIIIIOHHhIX COCT011HIIH B ,n:ecpopMnponaHHhIX 11,n:pax o6JiaCTII pe,n:KIIX 

3eMeJih rrocn11meH TpeTIIH rraparpacp. Cn113h Me2K,n:y ,n:nyx- u TpexcpoHoH

HhIMH KOMIIOHeHTaMH IIpIIBOJJ:IIT K yMeHbIIIeHIIIO 3HeprIIH JJ:BYXqJOHOHHhlX 

COCT011HIIH. IloKa3aHO, 'ITO TpeX<pOHOHHhle KOH<pnrypaIIIIH Jie2KaT BhIIIIe 

5 M3B, a BKJia,n: TpexcpoHOHHhlX KOMIIOHeHT BOJIHOBOH <pyHKIIIIH B HOpMH

poBKY MaJI. O,n:HaKo, B 
168 Er IIX y"IeT OKa3bIBaeTC11 BeCbMa cyruecTBeHHhlM 

rrpn pac'!eTe nepo11THOcTeii 3JieKTpII"IeCKIIX rrepexo,n:on II 3aMeTHO yJiy"I

IIIaeT corJiacne C 3KCIIepIIMeHTaJihHhIMH ,n:aHHhIMII. 

B TpeTbeu: rnaae 0606meHHa11 K<I>M npIIMeHeHa JJ:JIH orrncamrn HII3-

KoJie2KaIIIIIX BII6pauIIOHHhlX cocT011HIIH B II3oTorrax Zn. IIccJie,n:onaHHo, KaK 

BJIIIHeT y'IeT KoppeJI11IIIIH B OCHOBHOM COCT01!HIIII BHe paMOK IIpIIMeHIIMO

CTH IIC<I> Ha crrapIIBaHIIe II MaTpII"IHhle 3JieMeHThl B3aIIMo,n:eiicTBIIH Me2K,n:y 

OJJ:HO- II JJ:BYXqJOHOHHhIMII KOMIIOHeHTaMII BOJIHOBOH cpyHKIIIIII. y "IeT Kop

peJI11IIIIH B OCHOBHOM COCT011HIIII rrpII HaxmK,n:eHIIII OJJ:HOKBa3II"IaCTII"IHhlX 

3HeprII:ii II K03<p<pIIIIIIeHTOB KaHOHII"IeCKOro rrpeo6pa3oBaHII11 EoroJII06ona 

rapaHTHpyeT coxpaHeHIIe 'IIICJia "IaCTIIII B cpe.n:HeM no OCHOBHOMY COCT01!

HIIIO, a rrpn rrpeHe6pe2KeHHII 3TIIMII KoppeJIHIIII11MII OTKJIOHeHIIe OT T0"IHoro 

'IHCJia qacTIIII COCTaBJI11eT 6onee 3%. OTMeTIIM eme OJJ:HY oco6eHHOCTh pac-
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'!eToB. KaHan -qacTrrua--qacTirn:a cna6o II3Memi:eT pe3yn1,TaTbI. OcHOBHoi'r 

BKJia,n: .n:aeT ll30CKamrpHoe 0CTaT0'IH0e B3aIIMOL(eU:CTBIIe B IrnHaJie '!aCTHUa

.llblpKa. KoHcTaHThl 3TIIX CIIJI ,n:mI pa3JIII'IHbIX MJJibTHIIOJibHOCTeII qmK

CIIp0BaJIIICb TaK, 'IT06bI C pa3yMHOII T0'IH0CTbIO 0IIIICaTb BeJIII'IIIHY npn

Be,n:eHHOll Bep0HTH0CTII 3JieKTpII'IeCKoro nepexo.n:a II3 0CH0BHoro B nepBoe 

B036J2KL(eHHOe C0CT0HHIIe ,n:aHHOll MJJibTIIII0JibH0CTII. B pe3yJihTaTe, npn 

pac'!eTax B paMKax pacrnIIpeHHoro IIC<t> KBa,n:pynonhHaH K0HCTaHTa IIMecT 

3Ha'!eHIIe 6on1,rnee, 'leM B KpIITII'leCKOH T0'!Ke B IIC<t>, r.ue 3Hepnrn B03-

6y2K.UeHHoro cocT0HHIIH paBHa HYJIIO. 3aMeTIIM, 'ITO B pacrnIIpeHHOM IIC<t> 

KpIITII'leCKOll TO'IKII HeT. 

IloKa3aHo, 'ITO 3HeprIIII II npIIBe,UeHHhle BepOHTHOCTII 3Jie1npn'Iec1mx 

nepexo.uoB onIIChlBaIOTCH ny-qrne B o6o6meHHoH K<t>M, ecnII y-qecTb .ucyx

q:>OHOHHhie KOMIIOHeHTbl B BOJIHOBbIX q:>JHKUIIHX. TaK)Ke 61,1m1 IICCJie,UOBaHhl 

3apH.UOBhle nepeXO,llHhle IIJIOTHOCTII HII3KOJie2KaIIJIIX COCTOHHIIH. CpaBHem1e 

paCC'IIITaHHhlX 3apH.UOBbIX nepeXO,llHbIX IIJIOTHOCTell C 3KCIIepnMeHTaJib

HbIMII .uaHHbIMII o6ecne'!IIBaeT O'leHb 'IYBCTBIITeJibHhlII TeCT .UJIH MO,lleJieII 

H,Upa. OTMeTIIM, 'ITO TeopeTII'leCKIIe pac'!eTbI B no.uxo.ue XapTpn-<t>mrn n 

B paMKax IIC<t> BOCIIpOII3BO,llHT TOJibKO Ka'!eCTBeHHO IIOBe,UeHIIe 3apH.UOBblX 

nepeXO,llHbIX IIJIOTHOCTell BHJTPII H,Upa. B '!aCTHOCTII, TeopIIH He .uaeT npa

BIIJibHOro OIIIICaHIIH BHyTpeHHero IIIIKa 3apH.UOBOII nepeXO,llHOll IIJIOTHOCTII 

II3 OCHOBHOro COCTOHHIIH B COCTOHHIIe 2t B 68 Zn. IloKa3aHo, 'ITO B paM

Kax pacrnIIpeHHoro IIC<t> 6JIOKIIpOBaHIIe npoTOHHOH .llBJXKBa3II'laCTII'IHOII 

KOHq:>nrypaUIIII (2p3;2, 2p3;2), a TaUKe y'leT .llBJXq:>OHOHHhlX KOHq:>IIrypauII:i'I 

npIIBO.llHT K '!aCTII'IHOMY IIO,llaBJieHIIIO 3Toro IIIIKa. YMeHbIIIeHIIe 3Toro BHy

TpeHHero IIIIKa HeJII,35.I BOCIIpOII3BeCTlI npOCThlM II3MeHeHIIeM napaMeTpOB 

0CTaTO'IHOro B3aIIMO,lleIICTBIIH MO,UeJIII npII npaBIIJibHOM OIIIICaHIIII 3Heprun 

II BepoHTHOCTell nepeXO,llOB. 

B 3aKJIIO'<IeHIHI cq:,opMyJIIIpOBaHbI OCHOBHbie pe3JJibTaTbI .lllICCepTa

UIIII, K0TOpbie npe.ucTaBJIHIOTCH K 3aIIJIITe. 
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B npIIJI02KeH1n1 A np1me.ueHhI K03q:>q:>nuneHThI raMIIJihTOHIIaHa K<t>M, 

1amrcaHHOro 13 TepMIIHaX onepaTopoB KilR3Il'IaCTIIU II q:>OHOHOB. 

B np11no2KeH1111 B npe.ucTanneH HBHhIII nn.u K03q:>q:>nuneHTOB, B03HII-

1,aIOm11x npn Ilbl'IIICJieHIIII .llBOIIHbIX KOMMJTaTopoB onepaTopoB q:>OHOHOB. 

B np11no2KeH11e B n1,rneccH1,1 q:,ym,unn, BXO.UHIIIIIC B n1,1pa:,i,;:em1e .UJIH 

Ma TpII'IHhlX 3JieMeHTOil B3aIIl\IO,lleIICT1'.3IIH l\Ie.1K.llY 0.llHO- II .llDYXq:>OHOHHbll\111 

KOHq:>nrypaunHMII. 

B np11no2KeH1111 r co6paHhl rpoM03.llKIH' q:,opl\1yrr1,1, Heo6xo.um11,1e npn 

onncaHHII HCpOTaUIIOHHhIX COCTOHHIIII C Y'IeTOM Tpexq:>OHOHHbIX KOMIIOHeHT 

BO.TIHODOII q:>JHKUIIII Il 'le THO-"ICTHblX .ueq:,opl\InponaHHhIX H,Upax. 
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