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U01IO&eHHe Me~ CT8~CTH'iBCROI MeXaHHKOI H KBaHTOBOI 

IlO.ztqepKHBM, 'iTO CUOHTB.HHHB H8pymeHHII CHMMeTpl'lH MOryT 
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beHHoro :HHcTHTYTa · H.Ite pHHX zcCJi:e~o:samtlt 
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lsace~ c~~~sHpoBBHHoro e<;~Ta .nq47.0I.OI ~a6opaTopa. 
loceTJAeCROI ifmsHKH 06i>9,li;BH9HHOI'O :HHCTJI'l'Y'l'8 H,Itepma HCCJie;o;o:samdt, 

MocROBCROI o6JraCTJI •. 

c ;o;HccePTai~III:el MJm~o osHBROMHTl.OR: B 6z6JmOTexe 06!Le;o;:HHeHHoro. 
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IM'W'I'V'I'A H,Ite,PHHX ~cCJie~oBBlld. 
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OBIWI XAPAKTEH1CTHKA ·PAEOTH. 

· AKTyWil>HOCTl> T9Mll. Ilpo6JreMa B;o;9KB8THOI'O OimCl:i.J:nm ~O:BHX nepexo

~OB H Kp:HTH'ieCRHX JmJieHHI JIBJIIIeTOII O.II,HOil H3 BalltHBihma: HepemeHHHX 
\ 

npo6JreM COBpeMeHHO! Teope'l'H'ieCROft qi:HSHRH. BalmOCTl> STO! npo6JreMll 

o6yCJio:BJieHa, B nepBYJ> o'lepe~, To! pMl>D, KOTOPYJJ nponecic Bee 60Jiee 

r~60KOI'O HSYlJ9HEX ~O:BHX nepexo;o;OB HrpaeT:B paSBHTHH COBp9MeHHOil 

TeXHHRH H TeXHOJiormt. B aToft cMsH ~ocTaTo'lHo yxasaTJ> ;o;ocTID!teHEX IPH
.sHKH MarH9TH3Ma, CBepxliPOBO;o;HMOCTH, .Cei'HSTOSJISKTpH'ieCTBa~ BSam&>;o;e!C'l'

Bmf HSJij"19HHII C B9!119CTBOM 1 HCUOJil>SyeMlle B SJISKTpoH:HKe· H p8,ItHOTexHH...: 

Ke, B CMSl'l C pemeHHeM npo6JreMll· o6pa60TKII H Xpa!19Hml m$>pr.m,cimr B 

. HeJIHHe!Ho:A l'I'ImaHTOBO! OnTHKe l'l T.;o; • .l(aJieel .BalltHHM 06C'l'oltTeJii.CTBOM IIB

JIIIeTOII To·, 'iTO cpasoBHe nepexo,nH - cnoHTBHHHe HapymeHHll c:HMMeTinm, npo

HCXO.wtllll'le B paSHHX ITO ~3H'i9CKO! npzpo~e 9HCT9MBX~ o6Jra,Jiam p!i,ltOM 

o6!lll'IX cBo!cTB 1 He CMSBHHHX c ~eTaJIIIMR @lsH'ie·cxoil cTpyxTypH ROHKpeTHHX 

Cl'IC'l'eM. OTO OTKpimaeT BOSMOJtHOCTb pacCMOTpeHml Ha OCHOBe 06!1l9I'O noJi-, 

xo~a BeCl>Ma mHPOKOro KJiacca IIBJieHl'l!, cMsrurimx co cnoHT~ Hapyme

HmlMl'l CHMMeTpHH. 

OcHoBHHe TPY.IJ.HOCTl'l, BOSHl'IREUaJtHe UIJH oreope'l'H'ieCROM paccMOTpeHHl'l · 

<Paso:amc nepexo;o;oB - cnoHTBHHHX HapymeHH! CHMMeTPHH, BHSBBHH CJie;o;yn-

I11HMH fi,Pl'I'D!H8Ml'l. Bo-nep~, B paMK8X CT8Tl'ICTH'i9CROil MeXaHHKl'l HCCJI9;

;o;yD'l'OII Cl'ICT9Mll C 'ROH9'lHHM 06!1>9MOM H 'll'ICJIOM '180~ 1 , TOr;o;a KaK Ha6Jr!JM

ewe I T9pMO;o;:HHBMl'l'l8CKII9 BeJIH'il'IHH. onpe~eJmRlTOII UIJH nepexo~e K, "6eCROH9'l

HOI c:a:cTeMe". HcCJie;o;oBmme npo6JreMH CY!IIeCTBOBBHml TaROI'O npe;o;eJIJ>Horo 

nepexo;o;a, o<Ix>Pf.\V'JIHpoBaHHoft B ocHoBOnOJiarW!IItHX ·pa6oTax H.H. Eol"'JJIl6ooo 

R ~. BaH XOBB, IIpl'IBeJIO B noCJie::ztiDte rD.Inl K UOIIBJI8Hl'ID HOBOI'O CBMOi::'l'OII

TeJil>HOI'O HaiipWeHml B Teope'l'H'ieCROlt qiHSl'IKe, 58HJIMallllero npoMeJIY'l'O'lHOe 
~ ' 

UOJIOXeHJI9 119~ CT8'l'l'ICTJA8CROft MeXaHHKOlt H KBaHTOBO! TeOIJHe! UOJIII •. 

IIo.zttrepKHeMI 'iTO cnoH~amwe HapymeHmi 'cHMMeTIJHH MOryT npol'ICXO;o;HTl> JIJimb 
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· B cHcTeMBX c 6ecKOHel!HHM tmCJIOM cTeneHe! coo6o.Itll, Ha 'ITO, no-mJ,Jti!-

WMY, BnepBHe yKaSaJIH q.H. RHr n T .,U • .liH B 1952 r. ,Uanee, RaK cTan:o 

ncHo B cBJI~H c qx,pM.y.JmpoBKO! KO~e~ RBaszcpe.ztHHX H.H. EorOJIIl6oBa, 
. , I 

.Hrp~e! W~aMeHTaJI~HYD ~~ B coBpeMeHHol TBOPBH cnoHTSHHHX Hapy-

meHH! CHMMBTPBH, OIIHCaHHe pasmzx wasoBHX COCTC>JI!ll!l O,ItHOit H TOil lltB flJH
SH'IElCKO! CHCTBI\m Tpe6yeT HCIIOJIJ>SOBa.HKII IIpe,ItCTaBJIBHHit OIIBpaTOpoB B 

·pasJIHX: I'H1!~6BPTOBHX:. IIpoCTpaHCTBB.X. &ro OC!CTOJITeJI~CTBO I!pl!BeJIO K IIOc

T~OBKB IIpoC!Jrel\m KOppeKTHOro OIIpe,IteJIBimli IIpoCTpaHCTBS COCTOJIHHI CHC

TBMH c C!ecKOHB'lHHM tmCJIOM CTeiieHel CBo60.Itll H oxasan:o SHa'lHTBXDHOe 

CT~JIHPYJlllBB BJmfiHll:B Ha pa3BHTHB an:re6pal!'IBCKOro IIO,ItXO,Ita B CTaTHc

TH'lBCKOI MexaHHKe n KBaHTOBO! TBOPJl:K IIOJIH. 
' . 

BO-BTOpHX:, RaK IIOKaSflBB.BT SKCIIBpHMeHT, IIO Mepe I!pK6.11JmeHHfl K TO'l-
- . ' 

KB wasoBoro IIepexo.rta BOB C!OJIJ>me BpeMeHH TPBC!yeTCJI ~ ~03.rtaHHJI ynoj;>JI-

t,ItO'lBHHHX cocTOS!HliA: B WHSH'IBCKHX CHCTBMB.X. TaKHM o6pasoM, IIOJIHOB OIIHca-.. . 
mre wasoBHX: IIBpeXO.ItOB H KPHTH'IBCKHX JIBJieHHit ,ItOJillHO BK1Jil'laT:& B cedll · 
. \ . \ 

H ,ItHHaMH'le CK,YD . KaPTHHY • 

Ha.KOH!m,BC!JIH3H TO'lKH wasoBOro IIepeXO,IIa .OYIIIBCTBeHHO BOSpaCTaeT 

poJI~ \IUIYKTYamdt B cncTeMe. B noCJie,ItHee .rteCJIT:wiene SHaUTMl>Boe BHH-
! . ' ~ . 

Ma.Hl!B HCCJIB,ItOBaTeJie! YJtBJIIIJIOC:& paCCMOTpemtn ro~ ~. 
' J . . • \ 

S,ztec~ y,ItaJIOC:& no.iryql!T~ .Pfi,It Ba.JWHX pesyJI:&TaTOB Ha OCHOBe JIOIIOJ!l>SOBaHlJ.II 

peHOpM-rPYIIIIOBOro IIO,ItXO.rta. BMeCT9. 0 TBM, H6M9mlcyll, a B PR.It8 i CJIY'la-

9B H SHa'll!TeJI:&HO C!OJI:&m:yJD ~:& Hrpa!lT rBTB~HHe WKTfaiXIDft OBIISaH

HHe 0 IIpoi{BCCOM BSSHMHOro IIpoHHKHOBBHHfl KOHKyPliiPYD4HX ~SOBHX COOTOJI

Hl!it. B Ka'IBCTBB IIpHMepa M:>JEHO yKasaT:& CBepxnpoBO,ItHHXII 0 MBJqlOOROIIH'leo

KO! HOp.faJI:&HOI KOMIIOHBHTO!, qaCTH'lHO pasynO.Pfi,ItO'lBHBJie Jt u&TaoTadlltli:&- . 

. HHB weppoMB.I'HeTHKH THIIa EuB, ' ]):/ 112. , CQ ~ H T • .rt. Taae .\IUIYK-

TYattml odwmo oiiHc!lBamCJI B paMKB.X· MaKpOCKOIIH'lBOiaiX WSHOII!IBOJrol'Jt'lec-
• ' I . 

KBX IIO,ItXO,ItOB, TOr.rta RaK IIOCJIB,ItOMTeJI~Hasl TBOpzll ~OBHX II8p8XO,ltOB :a: 
'. ' 

KP~BOKBX JIBJieHHit ,ItOJilltHa OCHOBllBST:&CJI Ha CTaT:a:CTH'l90KOJ: ~xamute, . 

T.e. Ha. Ml!KpoCKOIIH'lBCKOM paOCM:>T~H:a::a:. 

. B I{BJIOM . .Pfi,Ite CJIY'iaBB npu nocTpoeH:a::a: MO.rteJI:&mzx · I"8MMIJJJ>TOHHaHOB 

Jiin ·axcTeM~·-riPeTepireBallllHX cpasoBHe nepexo.ItH, OKaSHBaeTOR: ·Yito6!00lH:c>- -
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IIOJI~BOBST:& RBa3HCIIHHOB!di clx>PMaJIHSM, T.e. IIpe,ItCTaBHT:& XapaKTepHoe ~sa

:B:MO.rteiCTBHe •' 0 . IIO!o!ODII>Il 'onepaTO~B KBa3HCIIHHa. Taxoe npe.rtCTaBJie.mte IIpH

MBHileTCJI, B 'laCTHOCTK, I!pK OIIHCaH:a:H JIBJIBHHit MarmrrHOro H CBI'HBTOSJIBK-

. TpJI'{BCKOro YIIO.Pfi,It011Blmll:, CBepxnpoBO,Itl!MOCTH, CBepx:TeeyqecTH, CBepx-
' . . 

l!SJIY'IBH!iUI. )\Ba3HCzmHOBHil: (KC) WopMaJIH3M IIIHpOKO HCIIOJI~ByeTCJI TaKllte H .. 
. . ' ~' ~ 

B sa,n:a'lax I<BaHToBOI
1
Teope IIOJIH Ha pemeTKe. HecMOTpa: Ha sHa'lHTeJI:&HHe , 

yciieXH, .ItOOTl!I'HYTHB npH HCCJIB,ItOBSHHH CIIOHTSHHHX HapymeHHit CHMMei'plm 

B RBaSHOIIHHOBHX. CHCTeMB.X, CJIOEHOCT:& ~TBMaTH'lBOKO! CTPYKTYPH KBSSHCIIK~ 

, HOBHX W,IteJI:&!WX Sa,Ita'l, a TaKllte HeiipepllBHOe IIOJIB7IBHH9 HOBHX: ,SKCIIepHMeH-. 
T~!WX .ItSHHHX IIPHBO.rt:a:T, 0 O,ItHO! CTOpoHH, K Heo6XO,ItHMOCTH IIOCTOJIHHOro 

' ' \. ' '\ 

OOBepmeHOTB~BaHHJI MBTO,ItOB HCCJIB,ItOBSHHJI TaRax Sa,Ita'l, - 0 ~0! ~ 

K Wopl'qJmpOBKB HOBllX RBaSHOIIHHOBHX: MO,ItBJieft. CJie,ItyeT 00060 IIO,It'i9pK

HYT:& TOT WaRT, 11TO HaHC!OJI:&Illltrll HHTepec npe,ItOTaBJLCmT 'l'O'IHO pemaewe 
. . .._ . ., \ ...... 

MO,IteJI:&HHe Sa,Ita'll! :a: .11TO 'll!CJIO 'l'aKHX KBSSKCIIHHOBHX: MO,IteJI:&!WX sa,n:aq BElCIJ-; 

Ma orpa.HH'leHo. . ::<. , 

TB.KHM o6pa30M, npoC!JreMa OIIHCa.HKII; OIIOHTaHHJlx HapylleHHit c:Hw.reTpll:K 
' L ' • 

~ Macca RBaSHCIIHHOBHX: MO,IteJI:&HHX: Sa,Ita'l Jil!Jif[BTCJI aKTY~OI :a: Bellt-
-, 

BOA KaK 0 TO'IKH·3peHEK Od~e! TBOPJm wasoBHX IIepeXO,ItOB :a: RPftTH'lBCKHX 
. "" I I 

JIB7IeHHit, T~ K ~ IIpaKTH'leCKBX IIpHJIOllteHHit. ' / 

lleJI:& J>a60TH: COCTOHT B HCCJie.rtOBaH:a:H o6.1llHX CBO!CTB KBSSHCIIHHOBla 

· OHOTBM, 0Bil3SHHHX 0 IIepeXO,ItOM K IIpe,IteJIY C!eCKOHB'lHOro 'll!CJia OTeneHel . ' . 
CBOC!O.ItH H CIIOBTaHHHMiil. Hapyme:HKIIMK OHMMBTPBH, HSyqeHJm Ha OCHOBe cT.Po-

I'HX. MEI'To~OB paBHOBeOHOro OOCTOJUlllli B 'l'aKBX OHOTBMB.X, pasBHTJm IIO,ItlCO,ItOB 
. ' . 

K OIIHOaHJID) ,It:a:HaMHKH ·TaKBX CKCTeM, paOCMO'l'peH:a::a: Ha OCHOBe M:a:KpoOKOIIH-

'lBCKOro no,u;xo.rta reorepc>qle.sHHX: ~- B TaKBX oHCTeMB.X. 

Hs.ytmM HOBHSHa Jt npaKTlNBCKaK qeHHOCT:& )>adO'l'H. B )U!Ocepr~ . 

BIIepBHe .rtoRasaaa BOSMOlltHOCTI> ·. onoHTaHHo~o liapymelriul cm.tMeTPHH He · IIpH ·'·' 

OIIpe~eJieKHOM SHa1ieHD TBMIIBpaTYPJi, a B ,ItOCTaTO'lHO IIIHpOROI oC!JraCT:a: 

3Ha1ieHd TeNIIBp&'l'JPK Jt _.l(elcTBY114HX Ha CKOTBr.fY BHBIIIHHX IIOJIBI1IllJI Mao

oa RBaSKOIIHHOBHX MO,IteJI:&HHX OHOTBM, H YOTaHOB7IeHa S.KB:a:BaJieHTHOCT:& oQ;;.' . . . 

HOBHHX TBpiiJ,Iti!li8MHIIBOKBX IIOTB~MOB npH nepexo.rte R IIpe.rteJIY 6epKOHG11-:-

HOro 11HCJia O'l'BIIBHBI CBo60,ItH. 
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HOBHM BKIIB,I(OM SIBJIIIeTCJI HCCJie,ttoBrume IIPHMeHHMOCTH Bapn~OHHllX 

nprurrnmoB .IWJI cBo6o.n;Hoii aHepnm B CJIY'lae KBaSHCIIHHOBHX c:iicTeM Ha pe-: 

meTRe. 

B ,Itl!CCePTanRR BIIepBHe rrpe~~eH MeTO,It Toqaoro MRKpoCKO~ecKOro 

pac'IeTa rrapaMeTPoB He.mmeiiHoro oiiTR'IecKOro rrpeo6paaoBaHRII 'lacTOTH 

a~eKTpOMarHHTHODO KOrepeHTHODO ~paKpaCHODO Harr,y'leHEH B B~ 

,ItRaiiaSOH. 

B pa6oTe BIIepBH9 IIOCTpoEllill l<Ba3HCIIHHOBHe MO,It~ ,IWJI OIIRCaHEH , 

cBepnrMyqaTMI>Horo.ciJaaoBoro rrepexo,tta B .ItB.YXYPOBHeBoii cRcTeMe _B 

KpHCTa.7IJie,·B3aRMO,tteiiCTBYJ<IIl9ii C peSOHaHCHOii MO,ttOit ,wmHHOBOJIHOBODO 

a~eKTpoMarHHTHoro H3JIY'IeHRII, a TaKllte .IWJI orr:a:camm: aHOMBJII>Horo cerne

_Toa~eKTpl!'IecKOro ciJaaoBoro nepexo,tta B KPHCTa.7IJiax T~ rrpycTRTa 

{fJ A_,s SJ , Ha ocHoBe' rrpe,wroxeHHllX MO,ttMeit RayqeHa BOSMOJKHOCTI> 

CBepnrarryqaTe~I>HOit reHSPanRR KOrepeHTHODO a~eKTP<>MarHRTHOro K3JIY'I9HRII 

B cerneToa~eKTPRKax. 

HOBHM BKIIB,I(OM SIBJIIISTCJI HCCJIS,ItOBrume .ItRHB.MRKH Toqao pemaeMWC 

KIIaCCH'I9CKHX KBa3liCIIHHOBHX MO,!tMI>H!lX CliCT9M.TKIIa MO,It~ CTeHiH CO 

BSaHMO,tteiic;BReM "6ecKOH~qaoro pa.zteyml" ~ 
. ·B pa6oTe BII9pBH9 BHB9,!t9HO Toqaoe 06061118HH09 Km18TH'I8CK09 yp~ 

HeHR_e ,IWJI CB9pxl:I~8TMI>H!lX CliCTSM K liCCJI8,ItOBaHH ,ItRHaMH'l9CKH9 IIpo

'~9CCH B TaKRX_CKCTeMaX. 

Ha _ IIpRMepe M>.ItMI>HODO ~ppoMarHeTRKa BIIepBHe Ha OOHOBe MRKpoCKO-:

IIH'IecKOro . no'.JOCo.tta 'rrpoBe,n;e:Ho RcCJie,ttoBaH:a:e BJiliiiHJm reTepociJaama: W!t
.TY~ Ha T9PM0,ItRHaMH'l9CKH9 CBOiiOTBa KBaSHCnBHOBHX CHCTBM CO OIIOHTaH-

- ' - . . . . . ' .... ' ' . .. 

· HmGt Hapyme!Dl:ID.m. CRMMeTPHR. IJpe,ttORaaaHO CYIIIBCTBOB8JDI8 HOBOl'O lfiaso:ooro 

nepexo,tta - TO'lKR HYJt1IBanHK B <lleppoii!U'HeTmte. .)laHo odfJICHeHHe p~~Jta 

~dJm.ItaeMHX B aR~IIepRMeHTe oco6eHHocTel B no~.n;eHHH Teil!IoeliKOc'l'JI H 
\ . - . 

H8ltBI'HJ[qeBHoOft.: 'la~o paaynopmoqemmx ~ppoMarHe'l'JIROB H aHTHJilep-
. _- : .· . . ' . 

poMal'Be'l'HROB. 
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, I.: .ILJm .n;ocTaTO'IHO DIHpoKoro KJiacca KBaaBcmrnoBHX czcTeM, y.n;oB-

~eTBO~I!IX CBOiiCTBY TepMO,Itli!HB.MH'ISCRCII ailltHTii!BHO~Tii!: IIOKa3BHO, 'ITO . 

CY1119CTBOBaHii!e ,TepMO,Itli!HaMii!'I9CKOrO· rrpe,n;eM ,ItJill CB060,IUIOI SHepru SR-' . ~ . . . 

BHBaJISHTHO cyllleCTBOBSHii!ll Taxoro rrpe,tteM .ztJill BHYTpeHHelt aHepr~B • .· 

~HTPOII.Im. ~oKaaaHa BOSMoxaoc'l'I> HapymeHRH ·aHanRTR'IeOKI!IX cBolcTB CB~-

60.ItHOI aHeprRR Ha MHOZ9CTB9 HeHY~9BOii,MepH. 
\ . . ~ ' 1: 

2. IlORaaaHO, 'ITO, ,ItJill KB83.11C)lli!HOBHX C.IICTeM C TpaHCJlflU.IIOHHo-:m.,;. . . . 

Bap.llaHTHHM B3ali!MO,tteiiCTBHeM MeTO,ItaiinpOKCHMHpYJliUI!IX raMB~hTOHBaHOB . . .. · . . . . . . . .. , .. I . ' 

II03BOJlfleT IIOJIY'l.IITb TO'IHH!! pesynTaT B TOM c.n:yq~e i. KOr,n;a B3mo,n;eit-

CTBHe .IIM99T "6eOKOHe'IHHil_ Pa.IU!YC" H , OID!O!lBae_TCJi . Ji,ItpOf.i, JiBJlflDDU!MCJI. npo-
. -

H3BO,ItHOa ROH91IHOrO IIOpH,ItKa OT a6CO~THO HHTerpHpyeMOit ~HKU.IIH. 

3. llOK83aH0 1 'ITO B OJIY1iae KB83HCID!HOBHX CHCT9M CO B3aHMO,n;eiCT-
, ·' . . ,· . . . ;: .. '~::'., - - '· -

BHSM 'IaCTHn "paaHHX COp'l'OB" rrp!i!M9H9HH9 CTaHAapTHOI '~pMH npH0nHZ9HHJi 

CaMOCOr~aCOBaHHoro nomi: npHBO,Itli!T K He!IJ.IIs~qecKHM' peay~I>Ta'l'aM,c 'l'Or.n;a· 
' . ' " . . . ·' ' ··- .·' - ' . ; "' \ 

KaK HCIIOnSOBaHHe Bap.lia.IU!OHHOrO IIPii!HIU!IIa MHH.IIMaKCa · ll03.BOJ1119T rrcpry-

'IHTI> aneKBaTHOe, OID!C,aHHe ~~B~eCKOI· Cli!~~li! •. C. II~MODILD yKaa~~ro, 
· · . · · ·. · .· .. ~ ·. · I . . , .. , , 1 • , . , 

Bapli!a.IU!OHHOrO npli!HU.HIIa IIOK83aH0 1 'ITO YB9Jm'I9HBe 'lHCJla KOMIIOHeHT .H : 
' • - ; '• '·o ",' ;, ·, '.• • ·: • ,· : ~ ' • I • ' ' ' ' '- < • 

pe30HSHCHHx MO,It ~TOHHOro IIOJlll rrpHBO,!tli!T R IIOBHmeHii!D.TeMIIepaTYPH:ne-
. ' .. , , ' . . , . I . . . 

,pexo,n;a B'cBepXHSH,Y'IaTe~Hoe COCT?JIHB9~ 

4. llpe,ll,Jio:aeH MeTO.tt TO'IHoro pacqe'l'a napaMeTpOB He.llliHeiiHoro 

KBaHTOBoro.npeo6p~oBaHHH !IJoToHoB ~-,Itli!~aaoHa B BHAa~ qac'l'I> 

cne!tT~a. H~ rrpm.9pe np~o6paao~imRH B napax . .H4. . noKa-saHo, q·ro 
; .. , ,. . ;• ' :•' . . 

npe)I.Jio:aeHHHil MeTo.tt ,ttae! xopomee coriacBe c axcnepHMeHTOM. , 

5. PaSBHT IIO,II,XO,It 1': UIIHCaHii!D BJn!JIHRH 4JoHOHH!iX CTeneHe! CB060.IUi. 
.:t ,, .• _ ,: . 

Ha T9pMO,!tli!HHMH'IeCRII!e XapUTepiiCTli.RH KB831i!CID!HOBHX CHC'l'eM HB. pewe'l'lte '· 

CBH3aHHHI c ~KTIIBHOI peHOpMHpoBKOI Ji,ItpE:l B3aHMO,tte~CTBRH. 

6. B pB.max yxaaaHHoro IIO,II,XO,tta noci'poeHa MO,It!i!IJl!i!RBJlltJI. Mo.n;e.m 

Jli!KRe, 'Y'D!THBSillllaH npHMoe. a~eRTpOC'l'aTH'i9CROe B3aHMO,n;e!CTBHe H 4JoHOH-> 

.HHe C'l'eiieHH CB06o.n:H B Cli!C'l'eMe nyxypoBHeBHX H3~~TeJrel B KPHC'1'8JLJI~~ \ 
·- " / 
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B xa~ecTBe·B03MOEHOH ~as.a~ecxon peanasanaa Taxoi MO~e~ noxaaaHa 

BOSMOXHOCTI> cBepxas~~aTe~I>HOH reHepanaa xorepeHTHoro s~eKTpOMar-
. ' 

HaTHoro as~eHRH B cerHeTos~eKTp.axax. 
I . . 

?. llpe~oxeHa MO~e~, onacHBanmaR ocHOBHHe xa~ecTBeHHHe aaxo-

HOMepHOCTa. CBH38HHHe C aHOM~HHM cerHeTOS~eKTpR~eCKaM ~OBHM ne

pex~~OM B npycTRTe { ~J A.r ~ ) • 
8. llpe~OXeHO 06~e~HeHae MeTO~a annpOKCHMapynmax raMa~I>TOHRa

HOB Eoro~~oBa (~.) a cToxacTa~ecxoro no~o~a r~ay6epa ~ onaca-' 

HaJJ ~HaMHKR MaCca~eCKRX KBa3aCnRHOBHX CHCTeM a ITOI<a38HO, ~TO KaHe-, 
Ta~eCI<Oe ypasHeHae JlaH~ay - XMaTHRKOBa HBJIR:eTCJl TO~HM ~ Ta:KIDC 

' - \' 

CHCTeM CO B3aHMO~eaCTBH8M 6:cKOHe~oro p~yca. • 

9. llocTpoeHo o6o6meHHoe Kv.HeTa~ecKoe ypaBHeHae ~ c.acTeMH 

~yxypOBHeBHX H3~~aTe~eH, ~3aHMO~eiCTBy.DmRX C KorepeHTHHMR s~eK

TpOMarHH~HHMR noim:MH. lloxaaaHo cymecTBOBaHae cnoHTaHHorO' aa~~eHRJI 
B 'I:e.Koa ciacTeMe npa onpe~e~emimc Ha~wHHi yMoBIDix. 

, , IO. llOCTpbeHO ypaBHeHae ~ O~O~aCTa~oi ¢yHKIUm pacnpe~e~-. , ' ' ' 

HaJJ B TaKClli CHCTeMe 'a aa CpaBHeHRH C KRHeTa~eCKaM ypaBHeH.aeM llay~ 

l Maste·r- Equation) H~eHa 3aBHCHMOCTI> xapaKTe~HHx BpeM~H pe~axcanaa 
OT TeMnepaTypH H napaMeTpOB B3aHMO~eiriTBRJlo 

- \ ' 
II. llpe~o~eHa.Mo~e~:r, qeppoMarHeTaxa, co~ep~amero aapo~HmK rra-

paMarHaTHoro COCTOJIHRH, o6o6maDmBR MO~e~ re:«seH6epra~ 

. I2. llo:~<aaaHo, 'ITO HaJIH~e reTep~aaHmc IPJIYKTY~i B 4ePpoMarHe-
- - ' 

TaKe 00YC~OB~8HO KOHKyp8H~el Me~ ~ H 00M8HHHM B3aHMO~eiCT-

BHeM ~OI<anR30BaHHHX s~eKTpOHOBo llOK~aHO~ ~TO TaKaff KOH:Kyp8H~ MQ

X8T rrpKB8CTH I< aaMeHeHBD po~a nepexo~a CO BTOpOrO Ha nepBHI, a TaKXe 

I< 06paaoBaH1Ul MeTaCTaQ.llmHHX COCTOJIHal C ~aCTa~HM pasyrro~0~8HH-

8M. 

I3. llpe~oxeHo oo~cHeHae aHOManRI Te~oeMI<oCTK a HaMarHa~eHHo

~Ta Y ~aCTH~O paayrrO~O~eHHHX qeppo- R aHTaqeppOMarHeTHKOB THna· 

~u~~ ~ .bcrH~. 
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I4. llpe~CI<a3aHa B03MOEHOCTI> cymeCTBOBaHHJI TO~RH HyKneaqaH -

TeMnepaTYPll, Bimle KOTopol B <!ieppoMal'HeTRKe B03mutaiOT napaMa.I'HRTHHe 

sapo~. Ilpe~OXeHO. O~CHeHRe ~fllioro CI<a~ _ TeiLliOeMKOCTR y HeKO

TOpllX qeppo- R aHTRqeppoMar.HeTRKOB. 

!5. YcTaHOMeHa aaB.HcRMocTI> :Kp~ec.KllX ~eKco~ oT napaMeTpoB' 

06MeHHOro R npsiMOro B3aRMO~eficTBRll ~OKMR30BaHHllX MeKTpOHOB. BBe~e

HH "sqxpeKTRBHlle ~eKou" . R noxaaaRo, ~To pac'leTll B paMKax npe~oxeH-- . ' 

Hoii MO~eD xopowo cor~acyYOTCJI c sKcnepmmHT8JII>HWvm pesy~:r,TaTru.m:. 

Anpo6amyt pa6oTu. OcHoBHHe pesy~:r,TaTu ~cceJ)TaqaH Heo~oKpaTHo 

~OM~c:r, Ra ceMHHapax Jia6opaTopRR TeopeTl!'lecKofi WH3RKH 06~e~-' 

HEiHHoro RHCTRTy'Ta JI.nepHUX RCMe~OBa.mtil, OT~e~a CTaTRCTR'lec~ott MeXffim-
- -~ ' ._ 

'K.t MaTeMaTR'IecKOro RHCTRTy'Ta RM. B.A. CTeMoBa Ali CCCP, Kaif>e;zwu KBaH-

TOBott CTaTHCT~ R.TeOpRR nonJI MoCKOBOROrD rocy,napcTBeHHoro YHRBePCR

TeTa RM .• M.B. JioMORocoBa, oT~MeHRl! "CTaTRCTR'lecKBR WHSRI<a" HHcTR-

TYTa TeopeTR'IJecKott ~RSHKH AH YCCP ( . JlDBoB). qaoTI> peay.ni>TaToB ~oK-

~IWffiaJiaci> Ra; IY Pa6otieM coBem,aHRR no cTaTRCTR'lecKoif \liR3RKe •R WH3R

tiecKoJ;l KHHeTKKe { JII>BOB 0 I972 r •.. >, Me~po~o:li KOHqiepe~ no · 

MaTeMaTK'leCKRM-npo~eMaM.KBaHTOBOJ;l T80PRR .nonK.R KBaHTOBOfi CTaTKC-
. ' . ' . 

THKe. ( MoCKBa, !972 r. ), IT Me~apo~ott KO~pe~ _no.TeOpHl! 

MaaMil ( Kl!:eB, I974 r. ) , BcecomsHoM ceMRHape no xs6pa.HHHM ripo~eMaM 

CTaTHCTR'IeCKOfi MeX~ ( EaKy, !976 r. ), Me~apo~OM CRMn03RYMe 

no R36paHH1lM npo~eMaM CTaTRCTK'leCKOH MeXaHRKH ( ~6Ha, !977 r. ), 

-BceCOID3HOM pa6oqeM COBemaHRR'no R36p8.HHHM.npo~eMaM CTaTHCT~eCKO:Ii 
' .. - • t ' • • •. 

~eXaHRKH ( MoCima,. !978 r. ) , . liiKMe-ceMHHape no MaTeMaTR'leCKRM Me-: 

TO~ KBaHTOBOii CTaTHCTRKH ( Ealty, 1979 r. ) , II Me~po~OM cRM-
noaeyMe ITO ,H36pa.HHHM npo~e!.ta.M CTaTRCTR'leCKOil MeXaHRKH (~~6Ha, 

I98I r.), YI KoHqepezmmt no cTamcTR'IecKott IIJ:zamte ( JlDBOB, !982 r •. ) • 

IIY6m!Jta!!!!. no peay~:&TaTaM ~cceJ)Talijm orry~~a 3I CTaTI>R:; 

06t.eM pa60TI>l. ,lT,HcCePTa.n:wi COCTORT R3 BBe~e:mm, IIIITR r~aB OCHOB

HOrD co~epxamt~t, sB.lt1I!Remm, ]I;ByX n_pMoEeHRii, co~eJll!UIT .2I8 CTpa.!Ilm. 

MaimmOITHCHOrD TeRCTa, 32 JlliCYJilta R 6R6Jmorpa\liR'Ie CKHii. CITHCO~ ~epa-. 
TYPll K3 237 Ha3Baaail. 
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CO.IIEPJKAHllE P.AEOTH 

Bo'BBB.ItBHEH KpaT~O H3nOEeH MaTBPHan ~CCBPT~ H ~aHO 060CHOBa-· 

HHB _a.KTYMbHOCTH H BalltHOCTll pacCMaTPHBaeMI:lX npo6JreM. 

B nepooit rJiaBe ~ccePT~ y~TaHOBJieH RJiacc KBaSHCIIKHOBHX m~eJI:&

HHX.s~q CTaTHCTlJqBCKO~ MBXaHHRH H OIIpe~eJIBHu 06~8 ~ RJiacca CBOit

CTBa, CM88HHll8 'c CYJitBCTBOBaHHBM T8piOO,Il;Wlarvmtl6CKOro npe~eJia ~ TBp

IOO,ItmlaMK'IBCKliX IIOTB~anOB H liX IIpoRSBO,nHHX. :DlaBa COCTOliT RS TpeX 

naparpasflc>B. 

. B nepBoM naparprupe npmm~011 !lJopMyJIRpoBxa ocHoBmix KBaSRcmmoL . ' 

BWC MO.JieJII>HHX 88.I{aq, paCCMaTpaBaBMI:lX B TeOpRll MBI'HBTRSMa," TBOPHR CBepx:

IIpoBO~OCTR, TeopRR cerHBTOSJIBKTPRKOB Tliiia "IIOPfmOK ;... 6eCIIO~OK11 
1 

' ' I 

, TBOPRR ClBBpxK8.7!Y'lBHHII, Teope H,ItepHo! MaTepo. Bo BTOpoM na'parpa([le 

~aH o6sop 66~ ~ Bcer6 RJiacca KBas:a:cmmoBwc Md~e~hHHX ~hTOHHa

HOB CBOICTB IJJIOTHOCTR CB06o~ol ::meprmr N- traCT~Oil: CHCTeMH., B 

Tp8Th8M naparp~ paCCMOTpeH BOIIpoo 0 IIOBe~eaxH IIpoRSBO,nHHX nnOTHOCTH 

CB060~0! SHSprHH npH nepexo~e K TBPMQ,Il;WlaMHtiBCKOMy. npe~eJIY. ~8Ch 1 
B qacTHOCTH 1 · ~oxasaHO, tiTO if>aSOBHil: nepexo~ MOXBT nPoHCXO,ltHTh HB To.m,:.. 

K0 B TOqKe, HO R Ha MHOllBCTBB HeeyJieBOil: Me pH B IIpoCTPaHCTBB SHatreBlnt 

· TBM!IepaTYpH H BHBIIIHix: IIOJIBil:, ,ItBii:CTBYJlltliX Ha CRCTBMy ( T80peM8 !). ·Ta

Kall CHTY~ peanhHO MOXBT liMBTh MBCT0 1 HaiipliMBp, B OliCTBMaX,. B KO-
. \ . . 

TOpWC BJnfJilme reTepociJasHHX. \I!JIYK':cy'ainiil: BeJIRKO B !DRpOKOM ~SORB TBM-

IIepaTyp. Tax, IIPH nepexo~ax· i'Hn:a IJJiaBJieHHe-!tpHCTanJIRsiu:twt B .t:»me c:n:y

traeB Y~M,TCII OIIpe~eJIRTh TOJibKO BBpxHilll K HHlllD)!) rpainnta YOTOil:tiRBOCTR 

if>asom.tX COCTOJIHltlt Ha MHOllBCTBe SHalJeHllil: TBMIIepaTYPJi. KpoMil Toro. S~eci, 
. . \ \ -

YCTaHOBJIBHa SKBKBSJIBHTHOCTh IJJIOTHOCTBil: CB060~0il: SHBprmi,'BeyTpeHHe! 

BHcprmi 11 _sHTJlOIIliR B cwCJie cymecTBOBaHHit Tepm.u;HHaMriecxoro. npe~BJia. 

(TeOpeMB. 2) • Si'OT pesym.TaT 'COI'JiacyeTCII 0 OCHOBHHMII IIOJIOXE!lDUIMK cpa-
~ HOMeHOJIOrzqecKOI TBpMO.u;HHSMKKK ll MOXBT PaCCM8TpaBaThCII KaK'HX 060CHO

Baime B :MHKpocKOIIKtiecxoil: Teope. · 
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BTOJ)8.!! rJiaBa ,ItHccei>T~ nocBm!leHa paccMOTpeHHJO BaPJ.IaUI'IOHHHX 
·' ' 

IIPRHnKIIOB,-CMSaHHWC,C H6paB6HCTBOM·EoroJID6oBa ~. CB060~0it 8H6prHR, 

R ·:a:cCJIB.ItOBaHHIO KBa3RCimHOBWC, CHCTBM 1 ~· KOTOpWC IIpHMeHeHHe yxasainrnx 

BapH~OHHWC II~OB IIOSBOJIHBT II~h·TO~Oe ( B,TepMO~~e~-· 
/ -

KOM IIpe~eJie) pemeHHe. BTOpall rJiaBa. COCTOliT HS WBCTH IIaparpa!Ix>B (§§ 4-:,-. 

9). 

·B § 4·paCCMOTpeHO HBpaBBHCTBO EoroJIID60Ba ~ CB06o~ojJ: SHeprHR 

H BHT6K8XIIlH6 HS Hero . BaPJ.IaUI'IOHHHB npmmmnr' WIJ1 KBaSHCimHOBWC CHCTBM 

CO B3aHM0~8itCTBliBM, HM6100tHM Pa3Jili'lli!lB 3HaKR. B ~0Ka38HHHX B IIIITOIII 

naparpai,Pe TeopeMaX 3 K ai YCTaHOBJIBHO ~OcTaTotiHoe YCJIOBlle IIOJIY"I!BHHII 
. . . 

TOtiHOro pesyJihTaTa B paMKaX MBTO~a aiiiiJlOKCRMRPYEm:HX raMRnhTOHHaHOB . 

H.H. Eoi'OJII06oBa (M1I;) .WIH KBaSRCIIHHOBWC r8.111MhTOHH8HOB~ OIIHCHBaKIJtiDC 
, I . ,. 

OT~aTeJihHOB BSaHMO~eiCTBliB (IIPHTBXeHHe) B CHCTBMB C TPaH~OHHO-
- ' 

mmapHaHTHHM H,ItpoM;. C'j'll!BCTBBHHO paclllllpma!lee rpB.IIlmll IIPHMBHHMOCTH yxa-
1' 

3aHHOro MBTO~a. . 

.u8.nee-,, B § 6 . .wtii CliCTBM C IIOJIOlKHTeJihHHM BSaHMO~eitcTBHBf.f (OTT an..: 

roiDaHHBM) C H,ItpoM, y]l;OBJIBTBOpmlitHIII ·YCJIOBRfiM TeopeM 3 H 3!,. pasBRT ,. 
MBTO~. TOtiHOro BL[qHCJIBHHII ;neyxBpeMeHHWC H MHOroBpBMBHHWC KOppeJJ:il:UHOH-

HHX iPYH.Kltlrlt H !IJYH.tmltli Ii>HHa. 

. B ·cTaTHCTlJqec.Roit MexaHRKe qacTo paccMaT~8JOTCII s8.I{aqlJ, B raMRnh-. 

TomraHax xoTopwc co~epDTCII Bsa.HW~elcTBHe · tracT~- "pasHHX cop:roB"; 
l . \ 

T.e. OTHOCHmHXCH K paSHHM IIO~CliCTBMaM. B Ra"I!BCTBB liPliMBPa MOXHO yxa-· 

saTh ~yxno~~TotiHHil: aHTE:qleppomreeTn I'eitseH6epra, :wm MO~eri cex2 

HBTOSJIBKTpHKa C ~YMI!. HBSKBKBSJIBHTHHMH no.JU>emeTKaMR, IIPHMSHIIBMyll IIPH 
. . ' 

oiiHcaHHH cnoHTaHHHX· liapymeHHit' cHMMBT.PID!_ B cerHeToBoii cOJIH, N~ HSq_, · 
RAHSO" '·ll B7 ,!ijlYI'lllC COB.u;HHBHHIIX ( MO~eJih Mmzyll). llPH liCCJIB~OBaHRR . 

/TaKHX CliCTBM B paMKaX MeTO~a CaMOCOrJiaCOBaHHOro IIOJIH 06~o·IIOJihS'j'DT

CII Bapli'I~OHHHMH IIpmmmtaMH 1 CBfl3aHHHMK C ~s~eit CB060~0it '· 

:meprmi~ . O~aKO 1 KaK IIOKaSHBaeT BHIIOJIHBHHOB B § 7 RCCJIB~OBaHRB, IIPH-
. ' . 
· MBHBHKB CT~apTHOro · UO~O,Ita np:ioo~T · B ~ · CHCTBM CO B38l!MO~B!....; · · 

CTBHBM·~HCIIRHOB "pasma: CO,PTOB" .R HBqJHSlJqBCRHM pesym.TaTaM (Hapy"": . 

? 

> 
\' 



. ' 
illSIDle TpeTJ.ero Ha'Ia7Ia TSpMO,nHH&mrol). A,ll;eKBaTHOS OIIHCWme _ IIOJIY'IaeTCJI 

•npz RCITa7lb30BaHHR BaPRanROHHOI'O ITPKHURTia·MRHRMaKca,- YCTaHaHOB718HHOI'O 
- ' 

,will KBa3RCITRHOB!lX CRCTSM B HaCTOSI!Ileil: ,I(IrCCSPTanRR· liPRMeHeHRe TaROI'O 
' J "' 

BapRanROHHOI'O np~a II03B~ST, B ~aCTHOCTH, OITRCaTb HB718HR8 ITOBH-

meHHH TeMITepaTypH CBepiaarr,yqaTa7lbHOI'O ~30BOI'O nepexo~a IIPR YB~e~ 

HRR tmCJia "aTOMHHX KOMITOHSHT" R pe30HaHCHHX qoTOHHHX MO~ B CRCT8Me, 

~yxypoBHSBHX Harr,yqaTeJieil, B3aRMO~eilCTBYJCI!llfX C KOrepeHTHHMR aJieKTpo

Mai'IDITHHMR lla7IHMR ( § 8). 

B 'CM3lf o pesyJibTaTaMR rraparpl$>B 5-8 CJie~eT no,l{'iep.KHYTb, t,'[TO 

M8'To.n; .CaMOCOrJiaCOBaHHOI'O II~, OCHOBHBa.mnfiiCJI Ha HCIIOJID30BBHRR BapHa

IU!OHHHXIIp~OB, CBH38HHHX C HepaBeHCTBOM Eoi'OJIXJ6oBa, BCS SillS OC-

1 . rrae'J!CH BaJKHHM pac~eTHHM MeTo~oM B 38,Wl'lax Teopo . ~eTHSMB H oerne-. 

TOaJISKTpRtreCTBa, a TaJOKe B KBaHTOBOH Teopm IIOJill Ha pemeTKe. IIOSTOMY 
. -

IIp06JieMB IIpaBR7IDHOI'O BH6opa Ba.PifanROHHOI'O IlplfHimiTa, Orrpe~eJtfD!lllSI'O 

Blf.rt ypasHeHlfii oaMOcorJiacoBaHKa HMeeT oco6oe sHa~eHHe. 

B ·3aK7IIOtn'!T8JIDHOM ~SMTOM naparpaqie BTOpoit rJiaB!:l Ha OCHOBe pac-
t' ' . 

CMOTpeHHHX paaee BapHanROHHHX rrpmntmrOB $p~>qJIKpoBaH . CTpornit MeTO~ 

._ pac~eTa rrapaMeTpoB Ha7IlfHeilHoro KBaHToooro rrpeo6pasoBa.H:HS: ~O'l'OTH l!H

~pal<paclioro Harr,yqemm B BlJ,II;IlMidt .n;HarrasoH. Taxoe npeo6pasoBmme rrpJrt

Me.HlleTCJI, B' ~CTHOCTR', B ClfCTSMBX OII~eCKOft CBflSH If lfH~paRpaCHOil 
> ' • / 

CIISKTpoCKOIIRR.· !Ipe~OEeHHI:lit M8TO~'OCHOBHBa8TcH Ha ODlfCaHD.MHO~ 
I ' . . ~ 

TOHHOI'O rrpouecca B MHOI'OypoBHSBOft CHCT8Me 0 IIOWIIII>D KBaSHCimHO:SOI'O . . 
raMWibTOHHaHa THIIa MO,JJ;eJIH ,ll',lm.7IMOpa H Ha HOIIOJIDSOBaHD BapH8UJlOHHOI'O 

np~a' COOTBeTCTBYJIIlei'O. TeopeMe. 31• B RB.'leCTBe . KOHKpeTHOI'O llpmie

pa B ~ccePTarmR npoBe.n;eH pac~eT a~KTHBHOCTH npeo6pasoBamm B na

pax HaTp:wt, I'].te B Ka~eCTBe pa6o'IHX HOIIa7Ib3YJOTCH nepexo.n;l:l 3$ -ItS 
I . 

H ~ S - 4 p . ,U7ISI OITRCaHWI ",ll;BY$TOHHOft HaKa~ ,I(IriiOJIDHO SaiipellleHHOI'O 

IIepexo.n;a J$ -t,,S HCIIOJIDSyeTCJI llpe.n;IIa710EeHH8 0 "ImpTyam.HOM ypOBH9"·.: 

~KTHBHaH ~ST!:lpexypoBHeBaH CHCTSMB OITRCI:lBaSTCJI raMHXDTOHHBHOM, 

nocTpoeRHHM Ha reHepaTopax rPimm SIJ(It) . Ba:&HHM napaueTpoM rrpeo~ 

paSOBB.HKlt JIBJillSTcH 3~KTHBHOCTJo~ Ollpe,JJ;eJIHeMall' IIO OTHOmeHHll Haiipi.lleH

HOOTeft nanei npmco~ero om'Hruxa ( nepexo.n; t.s'- 'tP ) H rrpeo6paso-
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BaHHOI'O B mt:n;KMJ:llt .n;HaiiasOH Harr,yqemm Ha ~aCTOTe nej)exo~a i,P- ~$ 
.. ... ,-

B .n;HCCePTarmR ~ a~KTHBHOCTH npeo6pasoBaHHii IIOJIY'ISHO B!:lpa.JKeHHe 

'* = r I cti · &a I , 
r.ne &J., &"~ ~ Harrp!Dlte~ocTH n':eii HaKa~ ~yxtfloT?HHoro nepexo.n;a 

3S- It$ H KOS~eHT l c, Cc)-tp:.a.f ( Cc)ll( - ~aCTOTa COOTB~TCT-

BYJCI.Il8I'O nepexo.n;a)'. ITOJiyi:IeHHI:le pesynTaTH xopomo .corJiacymCJI c ~ru_nm

MR 3KCIIepHMeHTa. liO.l{'iepruieM, 'ITO CYII!8CTBOBaBilllf8 paaee MSTO.n;l:l pac'le

TOB IIapaMSTpoB TaROI'O IIpeo6pa30BaH:wt 6wm IIO CBOeil: CYTlf IIOJIYit7IaCCH'I8C-

Ian.m. 

TpeTDff rJiaBa IIOCBmmSHa HCCJie~OBaHHID B7I:wtHllli tlJoHOHHHX CTeiieHeil: 

CB060.n;!:l Ha CBOilCTBa KB8SHCIIlfHOB!lX CHCTeM Ha pemeTKe; npeTeprreBaiDmRX 

qasoBHe rrepexo.n;l:l. Cpe.n;H MHorotmCJieHHHX no.n;xo~oB, npRMe.Hllem rrpi pac...:. 
. -

cMoTpeHRR faKHX sa.n;a~ ,. 6anbmoe sHa~emre HMeeT Me TO~, · ocHoBaHHI:lil: Ha 

zcrranbsoBa.Hmi KaHomecKoro npeo6pasoBamm Eoranro6oBa ,wD!6ose-orrepa

TopoB H BapHaimOHHHX IIPKHURTIOB ,will CB060~0ft 3Hepnm • .IJ:eiiCTByH TMRM 
I A ,' 

o6pa30M,B p!I,IJ;S ~aeB y~aeTCJI CYII!SCTBSHHO yrrpOCTIITb, sa.n;a'!y, CBe,wt 

~eT ·BJnwmll ~HOHOB K a~KTHBHOil TSMIIepaTypHOil nepeHopMRpoBKe -~ 

BSaRMO~eitCTBEH B KBaSHCIIRHOBOH IIO~CliCTeMe. B TpeTbeil r~aBe OIIpe,JJ;eJISH 
. . ~ . \ 

KJiaCC · KBaSJICIIlfHOBHX MO,Il;a7IbHHX sa.n;a~, ~ KOTOpllX ~O.rt06Hoe pac~MOTpe-

HRe IIpHBO~ K TO'IHOfq B TepMO,znm~eCKOM npe~ene pesyJibTaTY. KpoMe 

TOI'O, 3~8Cb TaiOKS IIOCTpoeHI:l HOB!:le KBaSHCITRHOB!:le MO,Il;a7IbHI:l8 raMllJibTOHHa

HI:l -~ p!I,ll;a qil{SH'ISCKHX .CHCTSM, B KOTOPHX tlJoHOHHI:le CTSIISHR CB060.n;!:l HI'

pam B8llHytO poJib IIPR ~a30BHX IIepexo,n;aX. TpeTI>1I rJiaBa COCTOIIT li3 IIIITH 

rraparpl$>B ( §§ IG-!4). 

B ,§ IO paccMOTpeHa a~KTHBHrut nepeHopMRpoBKa ~a napHoro Bsa-- . 

HMO~eilcTB:wt B KBa3HCIIHHOBOft no~CHCTeMe 3a C~eT KBaSHCIIlfH-qoHOHHOI'O -

BSaHMO.rteiCTB:wt: 

Ir~J'J- G(f,I'J= J"fJ;J') + f -4_ R,. I ~4- a. f"J')} .. -_ 
:mech W4 - aHeprmt tlJoHOHa C KBaSHRMITYJibCOM . Jc , nap~eTp ~lr IIpo-

IIOPUHOHBJISH KB~TY IIapaMeTpa IIOpR.n;Ka B KBaSHClllfHOBOit IIO~CHCTSMe'H 
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B;Jfj f') .- . sr.zwo KBasHciimi-qx:moHHoro ,Bsa.IIMO.riei!cTBM. IIoKasaHo, 

, 'ITO npH Bl:liiOJIHSHim YCJIOBlrlt Teopem 3I H ~eTe JIHlliJ) KOHS'IHOI'O tiHCJia 

~HOHHux MO~ TaKaH nepeHOPMHPOBKa npHBO~ K.TO'IHOMY B ·TepMO~aMR

qeCKOM npe~Jie peSYJ!:&TaTY •. 

B ~OCJie,nl!ee BpeMfl B CBliSH .c npHit7IMHHMH. s~a'IaMR KBaHTOOOi! pa

~oqlHSHRH. 6om>moe B~e y,neJIR:eTCli HCCJIS~OBaHH!O ~yxypOBHSBHX . CHC

TSM, peSOHaHCHO BSa.HMO~e:iiCTByroii!HX C llJISKTpoMarHHTHHMH ITQ.11fiMH. B TOM 

CJIYtiae, .Kor~a a.KTHBHaJI cpe~a npe~cTa.BJISie;r co6o:ii . .KPHCTaJIJI, BSCI>Ma . ' . 

llB.lltllliM OKaSimaeTCli BJIMHHS TSWIOBHX .KOJI86aHH:ii ,IlBYJCYPOBHSBHX HSJIYtia-

TSRSH Ha.yCJio~·H xapa.KTep~asoBoro nepexo~a B cBSpxHSJIYtiaTeJII>Hoe 

COCTOJ!HH8: B STOH CBliSH paSJIH'IHI:lMH aBTOp&m 6wr npeW{OJKSH Pfi,II; MO~

~Kaq!Iit MO~eJIH )T,J;r.KRS 1 · o~aRO TO'IHOS pemeHHe 6WIO • Haib{eHO . · JIHlliJ) Wif! 
(· 

CJiytlaJI, .KOr~a W{HHa BOJIHH ,. pesOHaHCHOI'O MS.KTpoMarHHTHOI'O .UOJif! 
..... ' ~-

SIBJIIISTCli BSJIH'IHHOit ITOpll.IUta MSJKaTOMHOI'O paCCTOSIHM 8. , T.e •. COOT-
: ' 

BSTCTBYST peHTrBHOBC.KOMY ~anaSOHY• ~ OnHCaHM HSJIY'ISHM B OITTH-

'ISCKO:li H HH~paRpacHOH o6JiaCTSIX ().»a) CTaH,D;apTHHe MO~!fniKB.q!IH MO

~eJIH ~.Kite ORaSHBaiOTCli HenpHro~. B STOR. CBSISH B.§ II rrpeW{OlteHa 

HOBaJI M0~8.1II>HaJI.s~aqa, .B KOTOpo:li ITOMHMO BSaHMO~SitCTBM ~yxypoB

HSBHX u~TeJie:li c · pesoiiaHcHofi MO~oit Me.KTpoMarHHTHoro rrOJif!, o6lf'I-:

Horo wur ko~emr .IT,!;r.K.Ke, YtiHTHBaeTca: Ta.Kllte rrPfiMOe aJie.KTpocTaTH'Iecxoe 

BSa.IIMO~eiiCTBHS ~OJISR H ~0.11:&-qoHOHHOS BSaHMO~e:liCTBHS. Ha OCHOBS 

BaPHauKOHHHX rr~oB r.118.BH II H no~o~. HMOaeHHoro B § · IO,. rrOJIY-

, 'ISHO TO '!HOB. pemeHHe Wifi Tti.Ko:li s~a'IH H ITOKaSaHO, 'ITO Ha.JIHtiHe rr_im4o

I'O SJie.KTpocTaTH'ISCKOI'O BSaHMO~Si!CTBM H ~OJI:&~HOHHOI'O BSaHMO~ei!-
. . I . 

CTBHSI rrpHBO~T .KaR K HSM6H8Hml TSM!Iepazypu nepexo~a, TaR H .K HSM6H8-

HHD xapa.KTepa CfiOHTaHHOI'O HapymeHM CHMMeTPHH H YCJIOBHi! BOSHHKHOBS

HM c.Bep.:XHSJIYtiaTM:&Horo cocTO.R:HM. 

B Ka'I6CTB6•B03MoXHOi! ~SH'ISCKOi! peSJIH3~ TaRO! MO~eJIH B § I2 

lpaccwTpeHo· BsaHMo~ei!~TBHe cerHeToMe.KT~HKa KDP 7 Tlina c pesoHB.Hc

Hoti MO~OH MS.KTpoMarHHTHOI'O ITOJif! H HCCJIS~OBaHa B03MOl!HOC'l'I. CBepxHS

JIYtiaTeJI:&HOit reHe~ mrepeHTHoro HSJIY'ISHM CBTi-.ItiDUiasoHa fiPH · 6uoT-
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po! rrepeiiOJIIIpH~auall C8rH8T03JI8.KTpl!Ka (Jiasep C TElWIOBOit HaRatiKOi!)'. 
I . 

!fOJIY'ISHH OJ:l6HRH 'f.Kl!I!HOCTH TaROI'O HSJIY'ISHM. 

, B § I3 Ha OCHOBS pasBHTHX B rJiaBe ill MeTO~OB H MO~eJieit ITOKaSaHO, 

'ITO roraccli'Iecxoe ·(HepesoHaHcHoe). KopoTKOBOJIHoBoe sJie.KTpoMarHHTHoe 

.ITOJIS MOXST 6HT:&.HCITOJI:&30BaHO WIJI MO~~ s~e.KTpoMarHHTHOI'O, CBepx

HSJIYtiSHM B .Kpl!CTaJIJiax. \ . - ' ; 

B pSI.Ite Bl:liiOJIHeHHHX B rroCJie~ee Bper&I sKcrrepm.reHTBJII>HHX pa6oT 6u-

JIO o6HapYJ(t8HO, 'ITO· CBOHCTBa cerneTOSJISKTPH'ISCKO:li (pasu B npyCTHTe 

1JjA.sSJ -pesxo MeHIDOTca: npH B9S~eiicTBHH Ha KPHOTaJIJino~cooTRH 
~6JIHsH TO'IRH nepexo~a ( T «'-~ 28 R). ~ o6'b.ffpHeHM .TaRoro SIBJieHM 

B § I4 npeW{OlteHa MH.KpoCKOITH'ISC.KaJI KBaSHCIImiOBaJI. MO~SJI:& i OCHOBaHHaJI. 

Ha CJI8,JJ3l<1IIHX ~HSH'ISCRHX rrpe~OJIOlteHMX~ .HBJIH'IHe IIO~CBeTroi ~OJilltHO npH

llO~T:& K. noBHllleHmO KOHneHTP- cBo6o.znmx HocHTeJieit :B so~e npoBo~:.. . +" . . ' . . 
MOCTH. Ilpl! STOM 'IaOTI> HOHOB cepe6pa Aa. CTaHOBSIT_Cli HSHTpaJII>HHMH . 

aToMaMH. Yrro.PSJ,ItotieHHe ~OJie:li ITJlH rrepexo~e B oerneToMe.KTpH'IecKyiO . . . 

~sy·corrpoB~aeTQH'.HCKaESHHSM peillSTRH BCJie~OTBHe ~~HOHHOI'O 

'BSaHMO~eftcTBM. B CBOIO oqepe'.zu,, KOH,ltSHOauKSI ~HOHHOH MO~ JrPH yxasaH.:. 

~OM rrepexo~e n.[lHB<>~T .K nepeOTPo:liRe Me.KTpoHHOI'O ~IISKTPa sa O'I~T SJISK

TpoH~HOHHOro BSSHMO~S:liCTBHSI. IIOCTpoSHHaJI Ha TruOOc ~Sl{qe~Rmc npe~-. 
' ~. \ ' . ~' -· . . . . 

1ITOJIOJE8HHSIX MO~eJI:& IIOSBQJif!ST OnHOaT:& OOHOBHHS .Ka'I60TB8HHH6 SaROHOMep- · 
- -.· I , . - . 

HOOTH, Ha6Jm,Itaeme npH aHOMBJI:&HOM ~SOBOM nepexo~e B npyc:rme• Ilpe~-

CKa31\1Ba6Ma.fl: TaKOii Mo~M:&JO .KoH,IteHcauaJI MflrKOit ~HoHHoft MO~ BIIoCJie~-. -;~ ; ~ 

CTBHH Ha6Jl:Ji.riaJraOI> SKOrrepHMeHTBJII>HO • 

B nepBwc Tpex I'JiaBaX .liHocePT8JnmJ paocwTpeHH PaBHOBecHHe cBo:li

CTBa KBaSHOIIHHOBHX,QHOTSM 00 OIIOHTaHHHMH Hapyme~ O~TpmH.'BMeO-
' 

TS' C TSM, SHatiHTeJII>HH! HHTSpeC npe~OTa.BJISIST pemeHHe ~BMHtiBOKIJX 
. ., . . -, / 

· S~aq ,Mll OHCTSM t Xapa.KTS pHsyen,m KBaSHCIIHHOBHMH ,, raMWI:&TOHHB.HB.MH. 

·. B Ka'ISOTBe npm.epa MOJKHo yKasaTI> rrpo6JieM,y··ooo.imrSJIYtiaTeJI:&Hol·xoH,IteH-
- / '. .· .. 

Caulm ~TOHHO:li MO~ B C6rH8TOSJI8KTPH.K8 ( § I2), r~e ~ OIIpe~eJISHM ~ 

MJ!I!HOOTH rBHSPHPYSMOI'O ITJlH .nepeiiOJif!pl!S~ KOrepeHTHOI'O HSJIYtieHM 

Heo6xo~ .. ITOJIY'IHT:& OJ:l8HKY_.OOOTB8TCTBYl00!8I'O BpeMeHH 'pe.nattcanmt. Ooo-

6oe SHa'IeHHe HMSST Ta.Kllte S~aqa ITOOTpoeHM TO'IHWC .KHH~TH'IBORHX ypaB-
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neHffii ,wrJi KBa3:HCIImiOBHX C:HCTeM,. B3a:HMO,ll;efl:CT:ayi!IItHX C qJoTOHlillMli TIOJifiMH, · 

cBil3~8.li, B tiaCTHOCT:H, C paspa60TKOfl: TeOp:H:H CBepxH3JfyqaTeJii>HOI'O rBM

Ma-Jiasepa. 

B aToll: CBII3:H B lJeTBeproii rJiaBe ,ll;:HCCePT~ paccMoTpeHa npo6JreMa 

on:HCBHHH ,ll;:HHaM:H'leCK:HX CBOHCTB KBa3:HCIImiOBUX C:HCTeM. qeTBePTa.li rJiaBa 

COCTO:HT :H3 TIHTH naparp~B (§§ I5-I9). 
B §§ I5, IG ncCJie,eyeTCil ,ll;:HHaM:HKa ItJiaccHl!ecKBX KBas:HcmmoBUX c:Hc-

TeM T:Hna MO,ll;MH CTeHJI:H CO B3amio,ll;eiiCTB:HeM, y,ll;oBJieTBOpJIIO!l1HM YCJIOBWIM 

TeopeMH ai. B § I5 npe~oxeH MeTO,ll; TOlJHOI'O B TepMO,ll;:HHaM:H'leCKOM npe~ 

,11;eJie OTI:HCaHWI ,ll;:HHaM:HK:H TaKHX C:HCT6M, OCHOBIIDa.J<XIllrliCil'Ha 061Je,ll;:HHeH:H:H 

MeTo,ll;a annpoKc:HM:HpYJOIII:HX ra.MK7II>TOH:HaHOB H. H. Eoi'OJna6oBa (MJI.) .wm 
paBHOBeCHUX C:HCTeM CO CTOXaCTH'leC.K:HM TIO,I(XO,ll;OM Diay6llpa. ilp:H. 3TOM 

:HCTIOJII>SyeTCil K:HHeT:H'lecKoe ypaBHeH:He T:Hira Master Equation llayJI:H, 

np:HlleM BepoRTHOCTi> rf (n,m) nepeXO,ll;a B e,ll;:HH:Hlzy BpeMeH:H :H3 COCTOJI

HWI C • KOH!fi:Hrypa.IUiefl: KBa3UCIImiOB M B COCTOJIH:He C KOHcp:Hrypa.IUieii 

1\ onpe,ll;eJIH9TCil B. COOTBeTCTB:H:H C np:H~OM ,ll;6TaJii>HOI'O paBHOBeCWI 

.wm annpoKc:HM:Hpyxmefl: c:HcTeMH. llOJIYllaerroe T~KHM o6pasoM TO'IHOe ypaB

HeH:He ,wm napaMeTpa nopH,ll;Ka (cpe,ll;Hero 9~~~) B Mo,ll;eJIH CTeHJI:H :HMeeT 

'BH,ll; 

oe ·rt~ <SttJ> = -<sc-o>r(D) + Il(l)·Ij~~ (l), 

r,11;e j! =· 2,])(!r1{)"
1 

B + 2.:1 <Sl"-)) J. 3,ll;eci> nocToHHHail o(. :HMeeT pas- , 

MepHOCTi> BpeMeHH, rfb)- ralli~m~YH~ pasMepHOCTH BeKTopa'cmma 

]} ; I:r. (~) - MO~IpoBaHHa.li !flyHKUIDI EecceJIH, S '- TeMnepa-

Typa, )'a - Be~a MarH:HTHoro MoMeHTa, B - BeJI:HlJHHa BHemHero . ' 

Mal'HRTHOI'O TIOJIH lii :f - ·napaMeTp.B3a.RMO,ll;eftCTBKII. TaKoe ypaBHeHHe COB-
/ . 

Tia,ll;aeT C.~HOMeHOJIOr:H'IeCKKM KHHeTH'IOCK:HM ypaBHeHHeM naH,ll;~-XanaTHHKOBa, 

ll'HpoKO npm.reHHeMHM ,wrJI liiCCJI9,ll;OBaHJIIH ,ll;:HHaM:HK:H pa3J!HlJHUX MO,ll;9Jli>HUX CHC

TeM, B _'laCTHOCTlii, B Teop:H:H cerneT03JI6KTp:H'l6CTBa. TaKliiM. o6pa30M, H3 

TipoBe,ll;6HHOI'O paCCMOTpeiDm CJie,eyeT BJ:iBO,ll; 0 TOM, 'ITO ~HOM9HOJIOr:H'I9C-
, . 

KOe ypaBHeHHe nrumay-XaJiaTHHKOBa MOX6T. paCCMaTp:HBaTi>Cil .KaK TOlJH06 ,wrJi 
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ItJiaccHl!ecKHX KBasHcmmoBmi: c:HcTeM c ra.MWII>TOHHaHOM, y,ll;oBJieTBopinoonn.~ • 

YCJIOBWIM TeopeM!l a I. 

B § IG Ha oca;oBe pesyJII>TaToB § ro n § I5 HcCJie,ll;oBan Bonpoc o 

BJIK~IH:H:H qJoHoHHUX cTeneHefl: cBo6o,ll;!l Ha c.Rop6_ci~> p€maKc~ K paBHoBe

cmo B .ItJiaCCH'l6CKBX MarH:HTHUX MO,ll;E!JII>HUX CHCTeMaX. 

B §§ ·I?-I9 lJ6TB6PTOH rJiaiu TIOJIY'l6HO H HCCJie~OBaHO TOlJHOe K:HHeTH

'leCKOe · ypaBHeH:He .wm cHcTeMH · ,ll;ByxypoBHeBux H3JfyqaTeJieit, .· :Bs~,11;eiicT.:. 

BYJ!l!lHX C 3JI6KTpoMarimTHUM n~eM. BIIDO,ll; H3 nepBUX npiDII.tlfTIOB TOlJHOI'O 

KHH6TH'leCKOI'O ypaBHeHHH ,IWI TaKOfl:•CHCT6MH ~anK:HBaeTCH CO 3HalJ:HT6Jii>

HUMJII MaTeMaTH'l9CKHLm: Tpy,ll;HOCTHMR. ll03TOM,Y' panee npH HCCJI9,ll;OBB.Hmi JtK..:. _ 

.HaM:HK:H CB9pxli3Jiy'laTeJII>HUX CliiCTeM HcnoJII>30BaJIHCi> n~HoMElHOJior:H'lec

K:He ypaBHeHHH. B § I7 npn: BHBO,ll;e TO'!Horo rorneTW!ecKOro ypaBHeimR: npe,11;-, . 
nOJiaraJIOci>, 'ITo ci'aTHaTHl!ei::KHii onepaTop cHcTeMH "nciJie-BooteCTBo" y,ll;oB-

·, " 

, JI9TBOpH6T ypamreHmo .IIHyBlWIH C HalJaJii>Hb!MR YCJIOBKIIMH, COOTB9TCTBYDJlH-

MK paBHOBeCHOMj"'cocTOJIHmo nOJIH, npliilJeM e'ro BS~,ll;eitCTBHe c "_IiemecT

BOM11 ClJHTaJIOCi> BKmolJeHHUM m.ieHHO B Ha'lam.HUH MOM8HT BpeMeHH • .llaJiee, 
,, ' ~ • > < ' • 

B pa6oTe 6Wio'npoBe,ll;eJm pacum:peHHe MeTo,ll;a Hc.Kmo.qeffim 6osomrux nepe'-

MeHHUX, nePBOHa'lam.Ho paalii!Toro H. H. Eoi'OJIJJ6oBUM B cBils:R c npo6.lreMOI, 

nOJIHpoHa, ·Ha' CJIYliaii KBasncmmo:Binc cHcTeM; 'Bs~.ItettcTB,YllltHX.? sireK

TpoMarHHTHHMK n~ .. STo ;03B~O UOJIY'IHTi>·9~06memroe'KHHeTKqeCKOe'· 
ypa.BJiemie ,wrJI ~po:H3BMI>HOI'O onepaTopa j(H) . B If - TIO,ll;CliiCTe:Me .. ' 

. ( "Be~eCTBo" ). Y~samroe ypaEHeH:He sarmcaH:o ,ll;BYMf! s.KBli!BaJieHTHliMJ[ cno- . 

co6ar.m:', B. ~Wii>HUX KBa3liiCTIHHOBUX. nepeMeHHUX lii .c Hcmso:BaDeM 
' :. :. . . . . 

qx,pMI3JIH3m KOJi.neKTHBimx onepaTopoli HSJIY-.:iaTeJie!. 

· B § IS npoBe~eHo HCCJie,ll;oBaH:He Tol!Horo KHHeTJIIlJecKOro ypa.BHelD'lli 

B cnenmn:~>HO~ CJIYllae, Koi',ll;a- B HalJWII>Hlli ~r.eH~ BpeMinm nOJie OTCYT- · · . · 

CTByeT 1 lii3JIY"'ffiTeJilii ~~TxO 3aKpell1IeHJl. B ySJiax npoCTplmCT~ttsol ~meT_: 
KH 1 ~o6CTBeHHlle 'laCTOTll H3JIYlla~eJiel . CHMMe~plii'mO. pQCUPe,ll;Meim ~THOOH
'reJII.HO ~~xoTopol 'IacTOTll .fL. lii pacnpe,ll;MeHHe He saBHCB:T o~ KOOP.TtK-::

HaT HSJIY'UlT~el . (Jiope~e~O HeoitH~po"".nHoe yml{peJme) • llO~aHO, .'ITO B 

. a~OM _:qaCTHOM CJIYllae . Km!8TH'IBCKOe ypaBHemre 1 n~eHHae. B § Yl, omt-
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cUBaeT , KOJIJl~KTIIBHOe, CIIOHTaHHOe U3Jiy'lelille. Onpe,neJie!ill BeJill'liDlll IIOCTO

IDIHOI'O H ROJIJleRTliBHOI'O C,nBHI'OB '!aCTOT B 3aBHCIDIIOCTH OT rrapaMeTpoB MO

,neJII>HOI'O rru~I>TOHHaHa. 

B §,I9 B IIpH6JlnEBHHH HH3KOR llrrOTHOCTH 113 o6o6meHHOI'O KHH8TH'lec-
.. . -

KOI'O ypaBHeHllff rrOJiyqeHII ypaBHeHHH ~ o,nHo'lacTH'!Hofi WYH~·pacrrpe,ne-

JieHHH, coBrra,naroonre rro cBoefi CTPYKTYPe c KHHeTll'<recimM ypaBHeHHeM IIay

JIH. Orrpe,neJieHII Be po.iiTHOCTH rrorJiomeHHH H IIctrycKaHllff cix>ToHa 'H3JIY'laTeJieM, 

xapaKTe1JR3YeMIDII m.myJIDCOM p . B CJIY'Iae CHCTeMil' C O,nHOfi pa6o'lefi 'lac-
. . n 1 . · 

TOTOR .a. IIPH YCJIOBHII 'liiJII « me ~ BpeMeHH ROHBepcHII (peJiaKCa-

., IUm B ,neB036Y'KJ!;eHHoe COCTOJIHHe) IIOJiyqeHo ,Bl1p8.1K9HH9 

r.ne 

2 
T - 1; pc2 { 

- 6)nHil .~ 

.0. 
-- p Hz - c r. ;:;; 

1;c k_/® ·
1 

j -l e - .. 
~c k+l® J. ~ e -

'-.. 

> 

h1 - Macca H3JIY'laT8JIII, C - CKO,POCTI> CBeTa, 6) - T8MJiepaTypa, 
. ., . . 

· tJI. -,. B8Jili'lll!Ha ,nHIIOJII>HOI'O MOM8HTa rrepexo,na •. B HePeJIIITHBHCTCKOM 

CJIY'Iae p <<fYJC rrpH ~A » 6) s~o BHPB.lKeHHe corJiacyeTCii c oneH-

Koli BpeMemt, . COOTBeTCTB.YK11l8I'O MaRC~ HCITYCKaimll, , IIOJIY'!~HJ!()R B, T80-

pHR.CBepxx3JIY'laT8JII>HOI'O raMMa-Jia3epa HB OCHOBe IIOJIY$eHOM8HOJIOrH'!eCK07 

ro rro.u;xo,na. IIo,nqepHHeM, . 'ITo pa3BHTllil B §§ I?-I9 rro.u;xo.n SIBJilieTCii . cTpo-

rHM1~ HEi:H60Jiee p6mHMH3 cymeCTByromHX MeTO,nOB paCCMOTpeHEH ,nHH~KH

.IUJYXY.POBHElBl1X CHCT8M, B3aHMO,nei!CTBYJOOmX C SJieKTpOMarHHT!illMH IICl.7IlTh!H •. 

·' - .. 
IDITaSI rJiaBa ;n;accePTarnm rrocBJimeHa HCCJie,noBaHIDO reTepo<Pa3HHX qmyK-

TYand B .cpeppor&U~IeTl'IKaX ~~' OCHOBe '~poCROimtr8CKOI'O IIO,IJ;XO,na. DlaBa 

. . CO~TOHT ~~ ~TH rta~patlx>B ( . §§ 20::.24)~ ' 

:/ .B rraparpape 2o paccMaTPxBaeTCii. ~SHCII~IOBM <l>oJ».\YJIH.POBKa rrpo6-
~. . .. 

JieMK <lJeppoM!U'HRTHOI'O. YnO.Pfl.ItO'qeHWr, n~aeMaSI' ~S. ~OJI!IPHOI\ MO,neJil'I Me-
• . : - ·-.: . • · •• ' .~.· • .·' . .; '-. :: ! • ~ . '"\.., •• , ." ._; "" " • .- .• ~ ... - '' • 

TaJJJia; Truro! raMWI:l>TOHHaH o6Jia,naeT r.iro6aJil."Hoft SU(~) -cwTpHe!~ 

COOTBeTCTByxJlle! rrap~Hoit. ~38. ~~p6~ime COOT~ XapaKTe-

;~ 16 

1JR3YJ)TC1i BH,II;eJieHHUM HaiipaBJieHHeM, T.e. Jiml!b.rJio6aJII>Hoft 'U(J.) CliMMeT--
/ • - < / • • 

pHe!., B cooTBeTcT.BHR c KOHUeiiUHeit KBa3Hcpe,wmx H.H. Eoi'OJI!l6ooo MaR:-. 

poOKOIIH'I9CKHe OOCTOJIHHff C pa3HHMI'I OBOitCTBaMH CHMMeTPHH o6pasym 

IIpoCT~C;Ba 3(,p ~ 3!-F , . Ha Ka.!r,ItOM H3 KOTOPl1X SB,ItaHO OIIpe,neJieH-

HOe cpasoBoe cocTOJIHl'Ie OHcTew .,.·napaMarHHTHoe Wm: <lJeppoMarHliTHoe;) · 

IlPH'!9M OOCTOJIHHff H3 ;}(.p H.,. tlf.F Bi~O Op'l'OI'OHSJII>Hu. Hperwra.B7Ie-:1 
mm onepaTopoB KBa3Hcrnma Sp(r) x Sp (:J) Ha oooTBeTcTBYJlllll:IX rrpooT

paHCTBax ~apHo He3KBHB8JI9HTHII. B § 20 COCTOJIHHe reTe~SHOft CHC

T9Mil (~ppoMal'l{eTHK ·o napaMarHHTHHMH sapo~) onpe,neJieHo' na npocT-

paHCTBe 

"' . : 31.p f!J lf,F . 

B 3TOM CJly'lae IIOJIHJ1it raMWI:DTOHHaH reTepocpa3HO! CHCT6Mll MOJKeT paCOMaT

pHBaTI>Cii KaK npm.V:ur cyMMa npe.ncTaBJieHH:It Ha. cooTBeTCTBYJOOIHX IIpOCTpaH-
. , ' . •'', ' . 

cT:sB.x • .l!aJiee, npe,nnoJIOlteirue o pamroMepJIOM nepeMennmaHm!: ITPH t -+ oo 

( t - Bpewr HaCSJ:oo,nemm sa CHCT9MO:It) II03BOJI!I6T BH,II;eJIHTI> B raMWI:DTO

HHaHe cpa30BHe MHOUTemi:, ~eCii KOHUeHTpartMMR 'l:aCTHU B ,naHHOM. 
/ f • • 

<f>aSQBO!~! .cooTOllHHH~ B peSYJI:t.TaTe B § 20 IIOJIY'leH; raMWII.TOHHaH. reTepo-

cpasl!oro <IJeppoMBI'HeTHKa B:Ima 
' . ) .., ·~ -''~-

H = Hll$H, • ~ 
J. . . .1. 

H;. :. ( :t II k'l -j.l;. W;) H 
a. ,- .,. 1\· w, r., J"{~J ~s, CJ)s, (:J ./. 

J.f .. - . ; 
S.neoi> A- KOM6HHruniSI napaMeTpoB o6MeHHoro H rrp!IMOro BsaHMO,neitcTBM 

JIOKaJIHSOB_aHHl1X 3JI9KTpoHOB, .f"i - Xl'IMH'l~CKHi\ IIOTe~ /. -oi\. . 

cpa30BO! KOMIIOHeHTH, Wl . - · KO~eHTPanHII ~ - ol· cpa3.0BOft KOMIIOH9HTll 

w, = 
I 

. .N;. N = .N.P +HJ" -I K 

H '.N - IIOJIHOe lD!!OJIO 'laOTHU B CHCTeMe. .IIcHO, 'ITO Wp ~ ~ ::r J • B rrpoc

Te_lmeM CJIY'lae WF a i . TaRo! raMwr:DTOHHaH ooBna.ztaaT co' c~aa,tiapTHol· 
. ' I 

MO,neJII>D Te!seH6epra ~ <lJeppoMarHKTHo:lt cpa3H. 
i. ,. ' 

B § 2! -~cCMOTpeHU 06mHe CBOICTBa TB.KOI'O reTepo4Ja.SHOI'O <lJeP.PO:- • · 

. MIU'H9THK8. IiPR STOM HBH09 B!ipazeHHe .IW{ W F ... OIIpe,n!!JI9HO . H3 yOJio- · 

BHR: pamroBeoM MelrJtY cpa3ru.m )fp = p F • TW<M B9Jil'I'IHHa WF m-
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JKBT pac~~TP~TI>CJI rolK ~~rromm:TeJIIJHHit napaMeTp noplimm: C lmM CBit-

3aH crre~ec~ ~30BWi nepexo.zt- SIBJieJme HYKlie~, T.e. nepexo.zt 

H3 ~CTO-~ppoMarHHTHOro COOT~ B reTe~3HOe COCTOaHHe. 

_ B §§' 22',23 IIPoBe,IteHo ,It9TaJIIJHOe HCCJie,ItOBBJme TepMO,ItHHa.imtl:ec~ 
cBoacTB Trutoa' · MO,IteJIH. IlpH. 3TOM paCCMOTpeH crre~an:IJHH! CJIY'iaii npo

, cTeibnero SI.zuj~ B3aHMC>,Ite:itcTB~, Y.ItOB719TBOpmru(ero YClJIOBHSIM Teopelvl!l 3I: ' . . . ·. :TM :11
) = .N • j~ .7= const TaKOe paccMoTpeHHe .rrosBOJISieT OT.zteJIHTl> KaliGCT-

BeHHHe OT~ MO.zteJIH reTepo~3HOI'O ~ppoMarHGTRKa OT CTaH.ItaPTHHX' 

MO.zte.nea H ncKriiD~I> norpemHoCTH, cBSisaHHHe c rrpH~eHHliMH MeTO.ztaMH 

paclieTa. !IOKa3aHO, liTO HaJIH'!He reTe~3HOI'O COCTOSIHHSI npHBO.ItHT K 

' YM9HI>m9HHID B liGTUpe pasa KpHTH'I9CKOH TeMnepaTypu H K H3MBH9HHID po.zta 

nepexo.zta co.BToporo Ha nepBUa npHO<A~fJ • IlPH•A=O pesyJIIJTaTH 

-~ reTepo~3HOI'O <fleppoMarH9TRKa COBIIa.ztaDT CO CTruuiaPTHUMH pesyJIIJ

TaTaMH ~ MO.zteJIH renseH6epra B npHdnHEeHHH cpe.ztHero rrOJISI. ~eciJ 

Tarate H~eHii 3aBHCHMOCTH napaMeTpoB IIOpil.ztKa, 3HTpoiiHH, T9IIJI09MKOCTH 

H m>YI'HX BGJIH'IHH ~ paMH'IHiiX sHalieHHii rrapaMBTpoB A H · :J • IIpe.zt

cKaaaHo CYIIt9CTBOBaHH9 .ztOIIOJIHHTeJIIJHOI'O CKaliKa T9IIJI09MKOCTH, ~CBSI3aHHOI'O 

c TOliK_oa HY.KJie~. B § 23 rroruisaHo, liTO reTepo~:moe cocTOSIHHe npH 

A < 0 stB7ISieTCJI JIHIIIb MeTacTa6KIII>HiiM ,H ,n;aHo o6wcHeHHe MaKCID.fYMOB . . 
HaMarHH'IeHHOCTH H T9Il7109MKOCTH, Ha6JIID,n;a~MUX B CHCTGMB.X C liaCTH'IHHM 

paaynopli.Ito'leJmeM (Eu86 ,:DyH:~,). 

B § 24 HCCJie,D;OBaHii KpHTHl!9CKHe CBO:itCTBa reTe~3HOI'O ~ppoMar

H8THKa. IlOKa3aHO, 'ITO TO'lHii9 KpHTH'!eCKHe HH.It9KC!l Will T8MOeMKOCTH o( 

H HB.Mal'.lml!8HHOCTH f3 SIB7ISIIDTCJI !PYHKitl:lliMH rrapaMeTpoB BaazMo.zte:itcTBHSI 
I 

o<=O J A~f] 
i . fo=i 

o(:! 

fo=;JA=t.T, 
· rrpK'ieM Bcer~a BwrOJIHlleTCJI PaBeHCTBO o( + 2,fo = J. -. Trut "KaK npa aKcrre-

• I ~ 

'pRMeHTaJIIJHOM.HCCJIGAOBaHRH KPHTH'I9CKRX RH,D;9KCOB 06!l'lHO He ,D;OcTaraDT 

npe.n;e.na / &/ ~ 0. , r;ie '= ·~~ • rrpe.n;cTB.BJIJieTCJI paa~ cPaBHHTI> 

3KCII9pRMeHTaJIIJHii~ pesyJIIJTaTii C "aqxpeKTHBHUMH HH.ItGKCaMR", 3HalieHRSI KO-

18 / 

. ~ 

,·. 

TOPHX pacc~TiiBaiDTCJI Herrocpe.ztCTBGHHO IIO !lx>PMYJiaM .IWI TeilJIOBMKOCTH . 
.. I 

R HaMarHHl!SHHOCTR npH 3~0M KOH8'IHOM E, - • J(a.Jree, 3HaJI 3KCII9-

pRM9HTaJIIJHiie 3Halielmii IqlHTH'IGCKRX HH.It9KCOB H CpaBHHBaJI lfX CO 3Halie

~ acpcpe_KTHBHUX lnm9KCOB, MOlKHO orrpe.zteJIHTIJ · COOTHOIDeHHe. MGJK,Izy" na-. 

paMBTpaMH . A H :r Wlli J];aHHOI'O B9ll!9~TBa. B § 24 TaKaJI' 

nporpaMMa BiiiiOJIHeHa Will HHKeJISI C a~KTHBHiiM .CIIHHOM I/2. ,IVm.Ka.llt,I{O

I'O H3 HH.IteKCOB IIOJIYl!GHO O.ItHO H TO Ea 3HalieHHe OTHOruemm 

# = l, S.t~. 
PaccliHTaHHrur ~ TaKoro cooTHomemm MBJK,Jzy A H j . y,n;eJIIJHart 

H~arHH'IeHHoCTIJ .l'li. xopomo corJiacyeTea c aKcrrepRMeHTaJII>Ho:it; oco-:. 

6eHHo B6JIH3H KpHTHl!ecKoa TOliKH. Ilo,D;l!epKHeM, liTO noo~eHHoe · B § 24 

IIOHliTRe a@)eKTHBHUX. EHJ];GKCOB II03BOJISI9T . B PaMKaX -rrpe,WlmKeHHoa · MO,D;eJIR 

· o6ifrcHHTIJ aKcrrepRMeHTaJII>Ho Ha6JIID.n;aeMUe pa3JIH'UISI· B 3HalieiDUIX KPHTH'!ec-
, :... . . ~- .~ 

B rrpMolltemw. BimeceH HeKOTopWi :BcrroMoraTeJII>Hllit ~TepHaJI.' . 
' I • ' - • 
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