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B AHCcepraUHH paccMOTpeH kpyr BonpocoB, CBH3aHHhlX C Tpexuep

HOlt ~OPMYJrnPOBKOlt penaTHBHCTCKOlt npodneuu ABYX ren B KBaHTOBOlt 

reopHH nonn. 

l!erupexuepm11t llOAXOA K 3TOlt npodneue, OCl!OBaHHhllt Ha ypaBH8HHH 

Eere-ConnHTepa, ue BBJlH8TCH BUOJIHe YAOBJl8TBOpHT8JlbHUM H3-3a OTCYT

CTBHH HCHoro ~H3HqecKoro CMhlCJla ABYXBpeMeHHOlt BOJIHOBOlt ~YHKUHH. 

A.A. JioryHOB H A.H. TaBX8Jl~38 pa3pa6otaJrn B KBaHTOBOlt T80pHH UOJIH 

rpexuepHhllt KBa3HllOT8HUHaJlbHhllt M8TOA, B KOTopou, dnaroAapa nepexOAY 

K OAHOBp8M8HHOMY OllHCaHHD, coxpaHeHa KBaHTOBOMexaaHqecKaH HHTep

npetaUHH BOJIHOBolt.~YHKUHH CHCT8Mhl ABYX qacrnu.11- 41 

KBa3HilOT8HUHaJtbHhlll M8TOA 6un C ycnexoM npHMeHeH AJIH OilHCaHHH 

CBH3aHHhlX COCTOHHHlt, taKHX KaK Il03HTpOHHlt H BOAOPOA0llOA06Hhl8 aro: 
' . 

Mhl, a Tar.xe B KBapKOBhlX MOA8JIHX AJIH H3yqeHHH cnadux H 3Jl8KTPOMar

H.HTHhlX ~OpM~aKTOpOB M830HOB H dapHOHOB/5, 6( BB8A8HHe rnaAKOro 

KBa3HUOT8HUHana Il03BOJIHJIO 8AHHhl)( odpa30M OilHCaTb MHOrHe qepThl 

npoueccoB npH BhlCOKHX 3HeprHHx/7 / • 

npyrolt CilOC06 Tp8XM8pHoro OilHCaHHH CHCT8Mhl ABYX peJtHTHBHCTCKHX 

qacTHU, OCHOBaHHhllt Ha KOBapHaHTHOlt rawtJlbTOHOBOlt ~PMYJIHpOBK8 KBaH

TOBOlt TeopHH noni/B/, dhlJl npeA.nOJ:8H B.r • KaAhlDl8BCKHM/9-ll/ • I!OCKOJlb

KY B AHarpruiwlon T8XHHKe raMHJlbTOHOBOI ~OPMYJtHpOBKH Bee HMilyJlbChl 

' 
qacTHU,AaXe B npoue:a:yroquwc COCTOHHHHX1' nexaT Ha MaCCOBOlt noaepx

HOCTH 
(I) 

J 
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TO B YPaBH8HHIIX 8CT8CTB8HH!il{ odpa30ll B03HHKaeT HHTerpHpOBaHHe no 

rHnepdOROHAY (I). 

B nOAXOA8 Ka,JtumeBCKoro ypaBH8HHH B HMIIYRbCHOM npeACTaBR8HHH, 

onHCUBaDll!H8 AByxqacTHqHyD CHCTeuy, BHrR~HT KaIC reoMeTpHqecKoe 

ododU18HHe ypaBHeHHlt KBaHTOBOlt uexauHKH B TOM cwcne, _qro BMecro 

3BKJIHAOBa TpexuepHoro npOCTpaHCTBa HMilYRbCOB.B HHX _q>HrypHpyeT 

npocTpaHcT»o JiodaqeBcxoro, peanH30BaHHoro Ha BepxHelt no~e rHne~ 

doROHAa (I). no. qHcny nepeMeHHwc, xapaxTepy 3aBHCHMOCTH OT napaueT

poB H p~y APYrHX npH3HaKOB 3TH ypaBH8HHH aHanorHqHu ypaBH8HHiw 

JioryHOBa-TaBX8RHA38. Il03TOMY B AaHHOll IIOAXOA8 IIIHpOKO HCnORb3Y8TCH 

annapar KBa3HllOT8Hl.\HMbHOro M8TOAa. 

reoMeTpHqecICaa auanorHa Melr,lty KBa3HIIOT8Hl.\HaRbHHMH ypaBH8HHrum 

B nOAXOA8 ~HmeBcKoro H ypaBHeHHHMH KBaHTOBOlt MexaHHKH ~aer B03-

MOJEHOCTL OdOdll!HTL Ha peRHTHBHCTCKHlt cnyqal! pR,11; ue_TOAOB H pe3yRbTa

. TOB uepenarHBHCTCKoro noreHUHMbHoro paccenHHa. R qHcny xopomo H3-
.. . 

B8CTHWC pe3ynbTaTOB HepeRHTHBHCTCKOI! T80PHH OTHOCHTCH ycTaHOBR8HH8 

ARR aMnRHTYAH pacceaHHH Ma~8RbCTaMOBCKOlt aHaRHTHqHOCTH no 3HeprHH 

.S ~ nepeAaqe HMnynbca f .J B_ cnyqae noTeHnHana DKaBul1JI a raue 

3ltKOHaRbHOro np8ACTaBR8HHH B odnacTH 60RbmHX 3HeprHI! H MMWC nepe

Aaq HMnynbca (cu. 1131). 

0AHOlt H3 rnaBHWC uenelt AHCCepT~H HBnaerca OdOdll!8HH8 3THX 

p83YRbTaTOB Ha penarHBHCTCKHI! cnyqalt B pawtaX KBa3HIIOT8~KaRbHOro 

IlOAXOAa. IlOCKORbKY npH HepenarHBHCTCKOM aHaRH38 Cj'1118CTB8HHYD ponb 

arpanr ypaBH8HHH B KOH~HrypanHOHHOM npeACTaBieHHH, TO B AHCC8pTaUHH 

OCHOBH08 BHHMaHH8 YA8H8HO ~OPMYRHpOBKe KB_a:3HilOT8HUHaRbHOI! ·xeop;m 

B penaTHBHCTCXOM KOH~Hrypal.\HOHHOM npeACTaBH8HHH. 

lHCC8pTanHH COCTOHT H3 BB8A8HHH, _qeTHpex rnaB, 3aKHDq8HHH H 

AByx npHHOll:eHHlt. 
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Bo BB8A8HHH odcyll.l(aerca ponb KBa3HllOT8Hl.\HaRbHOrO nOAXO,l(a B 

KBaHTOBOlt reopHH nona H AaH Odsop no pa3nHqH!il{ MOAH¢HKal.\HHM 3TOrO 

MeToAa. Rpatxo H3ROllCeHo coAepxamte AHccepraumf. 

rnaBa I nocB~eHa.np.tMeHeHHD "npecidpa3oBaHaa llla~Hpo 11 l 141,r.e. 

pa3ROX8HHH no MaTpHqHw 3R8M8HTaM· OCHOBHOlt cepHH YHHTapHUX deCKO

HeqH00Mepmnc npeACTaBneHHlt rpynnu Jiopettua C l.\8RbD BB8,1(8HHH B KBa3H

noreHUHaRbHOM M8TOA8 penaTHBHCTCKOrO KOH¢Hrypal.\HOHH0ro' npe,11cTaBne
H1rn/I5, 16/

0 

B,§2.KBa3unoteurmanbHUe ypauHeHHH ARH penarHBHcrcxon·~unnHTYAU 

pacceaH~H H CBH3aHHOlt ~ Helt BORHOBOlt ¢YHKI.\HH npeodpa30BaHU K 

BHAy,' B KOTOpOM OHH BUCTynanr ICa.K HenocpeACTB8HHOe penaTHBHCTCKOe 

reoMeTp11qecxoe ododll!e1me ypa»HeHHil IlHnnuaua-lllBHHrepa H lllpe,11HHrepa • 

ll §J Ha OCHOBe npeo6pa30BaHHH lllanipo onpeAeneHU ¢YHKI.\HH, Hrpa

Dll!H8 pORb "nROCKHX BORH 11 npH nepexo,11e· OT npocTpaHCTBa HMllyRbCOB, 

nex81l!HX Ha rHnepdonoH,11e (I), K HoBouy penaTHBHcrcxouy KOH¢11rypa

l.\HOHHOMY IlP8ACTaBR8HHD. MOAYRb PaAHYC-BeKropa O!rHOCl1T8RbHOro pac

CTOHHHH )(BYX penHTHBHCTCKHX qacTHU aBnaerca COdCTB8HHUM 3HaqeHH8M 

oneparopa Ka:mMHpa rpynnu JiopeHua. YpaBH8HHe )(RH BORHOBOil q1yHKlll1ll 

B KOH¢HrypaUHOHHOM npe,11craBR8HHH HMeeT BH,l(x/ 

~~ -11.)lff. 1-r)=(.2~)'! v1,;i-;9y/iJ ,Ir' 
(Ej = vr,,.~ ); ,, 

r,11e ,l(HqJ<P8p8Hl.\HaRbHO-pa3HOCTHUi:l Oil8paTOp /lo 
,, 
~ = ,; cl,2 ,, 

~z 
!.£°st> 9 
'2 ~ z 
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n, §4 yKa3aH M8TO,lt nocrpoeHH/1 KBa3HllOT8HIUlaJia, COOTB8TCTBYD!itHlt 
' ,,J.,. 

~ -noxanLHOMY B3aHMO,lt8llCTBHD B pen/lTHBHCTCKOM' ~ -npocrpaHCTBe. Onp~,1te• 

nenu pen11THBHCTCKHe aHanorH noreHIU1anoB llKaBH H Kynoua. 

B §5 npHM8HHrenr,Ho ~ KO_H81JHO-pa3HOCTHOMY HCIJHCJI8HHD,. OTB81-!aD

~eMy onpe,1teneHHD cBoOo,1tHoro rrutHnr,roHHaHa B ypaBHeHHH (2), nocrpoe

HH_aHanorH BazHeltlllHX qiyHKUHlt, Hcnonr,3yewe ,1tanee B ,1tpyrHx riaBax 
,1tHccepraruml18, 191. 

B rnaBe II HCCne,1tyDTCH aHanHTHIJ8CKHe CBOltCTBa no nepe,1ta11e 

HMnynr,ca f H 3HeprHH ~ pena:nlBHCTCKOlt aWinHTY.ltll pacceaHHH B KBa-

3HnoreHnHanI,HOM no.1tXO,llel19~, B cny11ae, Kor,1ta noreHnHan aBnaerca 

'cynepno3HW{elt penHTHBHCTCKHX noreHnHaJIOB IJltaDll 

- - :J.z, E - ~.,_/P,: // 
/

·oo /,J.E;/ . 

Y fr,., ~ , _if:,,_. _,,,., -,y,.-qwr-,;tJ.· c•i 

Taxolt noreHIU1an coorBercrByer BBe,1teHHOMY B rnaBe I noxan&HOMY noreH-· 

UHany IlltaBll B peJIHTHBHCTCKOM KOHq>HrypanHOHHOM npe,1tcTaBneHHH. 

B §6 noxa3aHo, IJTO B KBa3HITOT8HUHanLHOM n0,1tX0,1te peJIHTHBHCTCKaH 

awnHTy,1ta pacceHHHH, COOTB8TCTBy~aa KBa3HnOT8HUHa.iry (4), HM8~T 

cnexrpan&Hoe npe,1tcraBneHHe no nepe,1ta11e HMIJynr,ca r, cornacy~eeca 

C penHTHBHCTCKOlt KHHeMaTHKOlt. 

B §7 HCcne,llyDTCH ycnOBHH CYJllCCTBOBaHHH 11a11AeHHOro peJIHTHBHCTCKO 

ro cnexrpan&Horo npe,1tcraBneHHH no nepe,1ta1113 11wyuca. IIoxa3aHo, 

qro npH ,s' ~ R m.z. KBa3HnoreHnHan&HaH awnHry.1ta pacceaHHa BO BropoK 

OopHOBCKOM. rtpHOnm1teHHH m,eer npaBHn&Hlllt penaTHBHCTCKHlt pa3pe3, npH-

Q8M CKatJOK Ha 3TOM pa3pe3e 
.,,ufl' ) 

o1, ~ /J'.z_ r"-~.._ ,.,,,,_. , 

/I' f/;jJ//-f,;P~P!l 
(/~~J_J (5). 
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COBn~aer C COOTB8TCTBYD~HM·BllpallteHHeM DO DTopolt OopHOBCKOlt mrepa

ium ypaBH8HHH JlR!tnllaHa-lllBHHrepa C noreHUHanOM IlltaBll, C YtJ8TOl.! nHmI, 

penHTHBHCTCKOlt CBH3H ue~y 3H:prHelt H mmynr,cou £j-l.= i.,_ /-htL 

. a KHHeuarH11ec1toro q>aKropa ff • 

B rnaee III nony11eHo npe,1tcra»neHH8. ,1tna pen11THBHcrc1colt al!llnH

TY.ltll pacce/lHHH npH BllCOKHX 3HeprR/IX/20I • 

B §8 HaltAeH BRA KBa3HnOT8HUHanr,Horo ypaBH8HHSI D BllCOK03Hepre-

THIJ8CKOM npH0nHE8llHH. C,1teJiaHHll8 npH0JIHE8HHSI 03Ha11anr, 

IJTO nony11eHH08 pemeHH8 Oy,1ter cnpaBe,1tnHBO'D oOnacrH H3M8ll8HHSI ll8.H

,1(8Jll,CTaMOBCKHX nepeMeHHllX '.S H t , orpanH11eBHllX' ycnoBHeu 

/4c / ~ L (6) 

IIpH_ 3TOM Be1trop nepe,1ta1JH HMnyn:i,ca Jie:imr ua op1rncpepe n npocrpaHcue 

·JioOa11encKoro, IJTO HBJIHCTCH cnoeoOpa3HllM penarHBHCTCKHM YCJIOBH8M 
11aonepe11nocrH". 

B §9 onpe,llenena rpexnapruterpu11ecxaa rpynna opHcq>epH11ecKHX 

c,1tBHrOB ua rHnepOonoHAe (I) - rpynna 7'71'3}, 11Bnnn~aacn no,1trpynnolt 

rpynnll RopeHna. l,farpHIIHlle 3n8K8HTll YHHrapHllX npe,1tCTaBJ18HHlt rpynnu 

~/Vacnonr,3ynrca .1tna nocrpoenHH annapara qiypr,e-aHaJIH3a na ,llaH-

nolt rpynne. 

B §IO C llOMO~bD qiypr,e-aHanH3a ua rpynne '77/4) OCYJll8CTBJl8H 

nepexo~ X HOBOllY peJIHTHBHCTCKOllY npe,1tcranneHHD "npHUCJII,HOro napa-

1ierpa". llocrpoe110 ro11Hoe pemeaHe i:Ba3Hnore11UHan1,11oro ypan11eHHS1 B 
. . ' 

oOnacrH (6). C ero noxo~LD nony11eHo nucoxo3HeprerH11ecxoe npe,1tcra1-

RCHHe ,11;na msa3HnOT8HUHaJIL!IO_lt tUIIJnHTY.ltll pacceam1a. 

'B §II npe,1tcTaBR8HHe ,1tnH peRSITHBHCTCX08 awIJIHTY.ltll pacCOHllHSI 

11ccne~yerca B c~y11ae, xor,1ta KBa3Hnoreani1an ~Haro11aneH n npe,1tcraB

ReHHH "npHnen&Horo napauerpa". HaRAeHHoe ARR a11IIJIHTy,1tu pacceaHJta 

BHP98HH8 
7 



i 
I 
i 
H 
;ii 
'I 
11 

I 

:ii 
.I 
I 
i 

,,1 
' . 
I :: 
i 

- oD 

/4,;/ = -J ,.f-f' .Y.;[0//e '.L/4 /L - ~l~J 
(7) 

( if i.rtf} - KBa3HilOT8HUHaJJ), HBJJH8~CH aenocp~,!tCTB8HHW4 0606Ille

HH8M Ha peJJHTHBHCTCKHR cnyqatt 3RKOHaJJbHOro npe.14craBJJ8HHH B aepena

THBHCTCKOR KBaHTOBOR uexaHHK~x/. 

r11aBa lY IlOCBHill8Ha o6o6meHHD pa3BHTOR B rJJaBe l ~OPMYJJHpOBKH 

KBa3HilOT8HUHaJJbHOro ypaBH8HHH B peJJHTHBHCTCKOM KOH~HrypaUHOHHOM 

npe,1tcraBJJ8HHH Ha cnyqaR, KOr,Jta CilHH O)tHOR H3
1 

qacTHU paBeH j , 
a ,1tpyroil - aynv. 1221 

B §12 c IlOMOillbD 6a3HCHHX ~YHKUHl:I, npeo6pa3yDmHXCH no OCHOBHOR 

cepHH yHHrapaux npe.14craB11eHHR rpynnu Ilopeaua/231, onpe,1te11eau penarH• 

BHCTCKH8 "nJJOCKH8 BOJJHH" CO CilHHOM _j • laHO HX napUHaJJbHOe·pa3JJO-
~ ' 

lt8HH8 no peJJHTHDHCTCKHM mapOBHJ.! CilHHOpaM. 

li ~lJ C nOMO!llbJ) 11 IlJJOCKHX BOJJH 11 co cmrnoM j D KBa3HilOT8HUH

aJJbHOM ypaBH8HHH, OilHCHBaDIJ18ll B3EU'IMO,Jt8RCTBH8 CilHHOpHoR H CKa.JJHpHOR 

qaCTHUH/ll/, ocymecrBJJ8H nepexo,Jt K peJJHTHBHCTCKOMY KOH~Hrypamro~HO

MY npe,1tcTaBJJ8HHD. YpaBH8HH8 B 3TOM npe,1tcraBJJ8HHH npHHHuaeT BH,Jt: 

/.!Ep -~Ji
1
r;-1z) =ll_ jc1-if7 "

3'1J/~ r:,;-;;f'fJ~7·6/h➔J,. r ~~±j . (~ 

"s 
r,l\e CB060,JtHlll1 raWtnbTOHHaH ~ , HBJJHJJIIIHHCH )tHqxpepeauuanbHO·• < 

pa3HOCTHHM oneparopoM 

x/ B IlOCJJ8)\HB8 Bp8Mff peJJHTHBHCTCK08 3RKOHaJibH08 npe,1tcTaBJI8HH8. 
H3yqaJIOCb Ta!Ol:e Ha OCHOB8 reoperHKO-IlOJJ8BHX MO)\eJieR 
(cu., HanpHMep/211). ·· · · 
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r .~ .. ·Jt.s= ./~·2 -,&.2~· s/,·9 -, -
-1--e ~...,_ 

J ~'Z. ,z;t,' ti)'Z r~/ s (9) 

CO)t8p:itHT KBB,ll;paT IlOJJHoro MOM8HTa KOJJHqecrna )tBHlt8HHSI 
.., 

,;r.z= /.Z-+ .L0.2. 
c,2, 

(IO) 

B 3aRJID'18HHH KpaTKO nepe'l!HcJJeHH OCHOBHlle p83YJibTaru, IlOJIY

_'18HHHe B )tHCcepT8.IUfH. 

B IlJ)l!JIOX8HHH I )tali BllBO)t HepeJISITHBHCTCKO! 3RKOHaJibHOR 

~OpMyJIH, HCilOJib3YD!llHR ypaBH8HH8 ,JtJJSI BOJIH9BOR ~YHKIUIH B HMilYJibCH~M 

npe,1tcTaBJI8HHH. 

B npHJJOX8Hl!H II Ha OCHOBe o6meR reopHH npe,1tcTaBJI8HHH rpynnu 

Ilopeaua Ha'1,JteH SIBHHR BH)t MaTpH'IIHLIX 3JI8M8HTOB rpynnu OpHc~epHqecKHx 

• C,JtBHron 771,). 
0CHOBHH8 pe3yJILTaru ,JtHCcepraUHH ony6JIHKOBaHH B pa6orax 

/15-20 22 / 
' I! )tOKJia)tHBaJJHcb Ha C8MHHapax, CBCCHSIX Sl,lt8pHoro OT,1te-

Jl8Hl!SI AH CCCP H Ha MezjyaapO,JtHOR KOH~epeHUHH no lpH31!Ke BHCOKHX 

3HeprHR B KHeBe (1970). 
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