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BBeneIll'Ie 

ARCHaJIbHafI RaJIHCPOBKa~= o, npeznoxeaaaa snepaue B pacoTe/ri, 

RBnReTCR /~eHHOM RaJIHCpOBROli, rne He B03HHRaroT T.H. ~XH w~eeBa 

- ITarroDa 2. IToaTOMY OHa HrpaeT B~YID pO~b B rrepTypóaTHBHHX B~HC
~eHHRX Heace~eBUX TeapHH /3/. 

IIepBaa rrOrrUTKa TIOxYlIeHHH r~bToHoBOH wopr~~HPOB~ B 2RCHaJIb
HOM I~H6poBRe ó~a BUTIO~HeHa ApHOBHTTOM H ~HKnêpoM /1 . O~aRo 
~lffirep BrrOCJIe.n;cTBlllI rrOKa3aJI, 'qTO IDe pe3Y~bTaTU He corJIaCOBaHH c 
rpaHWI.HIDim YCJIOBIDIMtiI, ROTOphIlVl rrOn'tffiRmOTCH /Í)H3HlIeC.f\Me rrepeMeHHue rrc-
M, .JJ)IJI TOro, lITO()U raMMbTomraH ÓblJI caoconeu ar 6eCKOHe~aCTH /4/. 
YCTpaHeHl1e aTaM CI1HrYJIHP,OCTH 6wro BblrrO~HeHO 'lO.n;OCOM /5/, HO ROMM'Y
TaUllOHHHe cOOTHarneHHR B 5/ eme He car~acyroTcH c rnrroTesoH 06 HClIe
3aromeM rro~e B rrpocTpaHcTBeHHoH ÓecRoHe~ocTll. 

OCHOBRaR: ~e~b naHROM paóoTu COCTaMT B rrocTpoeHHH caMOCOrJIaCOBaH
BOtÍ raMJ.I.JIbTOHOBOH cPoPMY~UPOBI{H RaJIMÓPOBOt{JW!1: T801)!-Uf B af<GMaJIbHOH Rq:

~HópoBRe, CBOÓOnHOM OT YKa3aHHblX BUllie TPYnHOCTel1:. ~ aToroMbl ~c
rrOJlb3Y8M WUillMa7IbHOe 'HOHilIec1<oe KBaHTOBaHlle neaoenenoâ reopza, 
rrpe~OJKeHHOM E paóoTax 6-8 • B OT~1Ille OT pe3Y~bTaTa qonoca, rrO~YlIeH
Hble KOMMYTamlOHHble COOTHorneHIDI ae TOJIbRO npaaonar R rrpaB:ltlIbHHM YPaB
Helll'IJUA AB~eHHH, R ynOBJIeTEOpeHHID RpHTepMR JIOpeau-ilHBapilaHTHOCTll 
WBHHrepa 9/, HO M cor~acYIDTCR c TeM, lITO Bce K01ffiOHeHTU ~eKTpHlIeC
ROro H MarHHTHoro rro~eM HClIe3aIDT Ha'rrpoCTpaHCTBeHHOH ÓeCKOHe1IHOCTH. 
BCJI8nCTBl18 aroro raMR1IbTOHHaR, BlipaJKeHHHH B TepMHHax 8TRX rrOJIeH~ 

ROHelIeH H xopomo orrpeneJIeH. 3TO CBR3aHO c McrrOJIb30BaHH8M MHIll'IMarrbHOH 
cxeMH KBaHTOBaHKH, ROTOpafI rr03BanReT BHA8JIHTb rrOrrepe1IHble rroJI.ff 8~
CTBeHHHM OOpa30M H UTneKHTb IDe OT HYJIeBOM MonU,He llClIe3aromeli B UPOCT
paHCTBeHHol1: ÓeCROH81IHOCTH. 

B rrepBOM pa3ne~e rrpHBeneHbl OCHOBHl:le MOMeHTbl cxeMH MHHM~bHOrO 

KBaHTOBaHHR H pe3Y~~TaTbl rro~enOBaTe~bHOH raMHJIbTOHOBOH ~PMYJIHPOBKR 

RaJIHÓPOB01IHOl1: TeopHH B TepMHHax ImJIHÓpOBOlIHO-RRBapHaHTHblx rrorrepe~HX 

rrepeMeHHux /7,8/. Bo BTOpoM pa3neJIe BblBO,IJ;RTCR ROMMYTaUHoHHble COOTli 
HOllIeJiliJI c rrOMOmbIO TOlIe1IHOro onepaTopHoro RaJIHCPOBO~Oro npeoópasoBa

\' 
HHJI, rrpoBePffeTca JIOpeHIJ;-.HHBapnaHTHocTb cxeizs B ascnaasaoã RaJIH6poBKei·..· 
H CTpoHTCH COOTBeTCTBYIDmHM WYHRDnOHaJIbHUM HHTerpan. 



I. Bgne~eHHe rronepe~HX rrepeMeHHHX 

paCCMOTpHM TeopMID·HHra - I~ca c ~arp~aHOM. 

.z;.""J= - : (!j..~f r Ip(~'~ ~-JJ1,)~ J e;p ..,<Z'r~. 
..... -" ./I..'lz; 

~= ~.~~; ~=?-~i~' (I} 
.~ et. '") Aa.. :) A4- t'" . .6 e r-rv = 5f""'"P - cy",.. + Jt aé'e ~ AI" r 

KOTOPUH HHBapHaHT8H OTHOGHTe~bHO KánH6poBO~ rrpeOÓpa30BaHHH 

"""' -"'

~#=! (A/, + ~)i-1.J .pl== 7.f/" (2} 

r,n:e #: (~tJ ecrs MaTpH:u.a co 3Ha'leHAAMll B rpyrme S U(,zJ(JlJJIM 
8 U (IY)}. ,lJ,Jm nocrpoenaa raMlf~bTOIDiaHa TeOEr HeOÓXO,IJ;HMO asno 
B~e.m1:Tb liCTllliHHe mmaMH'lJeCIDIe rrepeM8HH.bIe/I • C aToM IJ;eJIbIO ocpa
syeM ypanaeaae CBfISH - KJIaCCI1-qeCRoe ypaBHeIme aa ROMIlOHeHTll AoQ., , 
He liMero~e RaHOIDi'lJeCKO~ HMITY~bca 

Ô S Á J!:)Q rI ai ~ ,q"

õA:7 O # ~~Ao - V&' óbAt ' ~jq 1 

r7 aJ ) r- J ') e . _ (3)
( yt. (.4:=: o O'i +?ê "ia A~· / ~q=rf~J;iQ.~). 

~pMaRbHOe perneHHe (3) MO*HO rrpe~CTaBlfTbB B~e o 

ADQ. = J.c{l;P'" -I- 1;,,.7..J!(I{d.4) ~+ /~6l,
j-;".. tj/(71 (4) 

r,ne Vi.2 ~= O. Koa@JmmeHT é(t) lirpaeT poxs HY~eBo:a MO,IUl, 

ROTOpaa KaR óano rrOKa3aHO B paÓOTe /6/, OITMCHEaeT HH~paRpaCHHe 
OCOÓeHHOCTH Hea6eJIeB0H rr'eoplrn B rrpocTpaHcTBeHHoíi ÔeCROHelfrIOCTli H 

Mo~eT rrpHBO~Tb: 

IJ K HapyrneRRID OÓMqijOH pe~TliBHCTCKOH lfRBaplfaHTHOCTH TeopHH, 

2) R HelfC-qeSaIOInIDJI BaYYMHI::lM rJIlOOHHl:lM rrOJIílM ( E :1:0. B:;t: O ), 

3) R ,n:OÔaBneHRID ÔeCKOHe~OH Be~~ aHepr~ BaRyyMa B raMRnb

TOH.1!aH ClicTeMbI. 

flOaTOMY B~aHH~H pa60Te rrepBOe CRaraeMOe B (4) He paCCMaTpHBaeM. 

STo 03Ha~aeT, -qTO MH llcrro~b3yeM Knacc OCHOBHHX ~HKUa~ KBaRTOBOH 

T80pEM rranH, yÓ.bIBaromRX Ha rrpocTpanCTBeHROH 6eCROHeqnOCTH. ITpH aTOM 

oneparop /Vj j-.2 óy;n;eT xopono onpenezea, JIarpaIDKHaH (I) C y-qeToMc 
pemeHRH (4) B TepMHHax KarrHÔPOBOqaO-HHBapHaHTHHX rrorrepe~ax nepe-

MeRllliX Ai
l , ~ T 1!Me8T BIV1./7,8/ 

2 f Jj.2 .r 7
c.P() 1 te: /A "T')l 7_ .:t. F:"(A 7j - 1· A· -I-

o(, (.x = - fI-(Ji l.rT 'j -4 Y t t (5) 
2 '7 . -7 7 

+ j /0 ;2/aT + ,l/J (i d/ ~ -m)ljJ ) 

2 

" 

[,
 

rne 

C" ./,47) _ /s-: ~. -t t""7;)r::=-.T a . 7 -iT 
101. (" - \o~ - o, vi} /" "o.; - 0-l 'Võl rfo 1 

( 6) 
T T

!:;,,' = ao A,' J 'Va == ~,ai . 
3TOT .aarpanaaaa TO'lliO coananaer c JIarpamK.U2.nOfJl .J3 KY~OHOBCKOii r<aJIRÓ

pOBRe. 3,n:ecb :vI B .IT,aJIbHefuueM, rne HeT H.eOÓXOJ~HMOCTH .lIBHO BbIrrncaTb 
\ 

naeTOBMe llH;n;eRCH, MH RX orrYCKaeM. 

1; (Im:sWIeClrn:e HaÔJIIO;n;aeMbl.e (rarvmJIbTOHllaR, nrvmy.rróü., }l' T .n.) MO)l{HO T 
BhtpaSliTL rrO~LKO B TepMl1Hax RaJr11ÚPOBO"lIHO-llHBapllaHTHIiX nepeM8HHbIX Ai ' 

4U T ,e~1ll nCrrOJIb30BaTb ~ lfX nOOTp08H}U! R8ULMÓpOBO~HO - llHBa

pliaHTHHH TeHSOp eJHepnrn - HlVrr:ry~bca beoJIliHcpaHTe. 

/v = '5À 15)1 -I- ~ (i ~~ ~) l/J -~~jJ!f + l' OÂ(~~v~ C?) 

rne 

~/lY xz: ; L ti" ~J <yy .;- !l/l)l ~ - 7y.,J ~ . 
rm.'illJILTOHHaH, 1'IMl1Y~bC l'l' TeH30p Jlopenua 1tMe~;)T CJIe;CYIDIlll!ti BI1,n; : 

H=p-!:x: 7;0~fd~[:1 Fot~:i Fj~ + I/J Tr,' ("~ VK +m) ?/J7}1 
P

k 
~ Jd.1.=c ?;'x=jd-k f FoiFlci + lp-+7j YK~.7-+ 4'q(~"l\rA/dílY'~8) 

fl1a K = XI( H - t p~ +jd.l.x '(Jlk - -X',t') 7;0 . 

B COOTB8TCTBllli c rrpe,n:UMcaHWIiVlli IffiHOlllflIe csorc KBaHTOBaHIDI, nona 
A '! n ~t'(A!iC1ffiTél1OTCR He3aBllCHMbIMJ{ nepCM8HH1WIH. ITOCKOJILKY OHM 

L rr: 
TQ)K,IJ;eCTBeHHO y,n;OBJIeTBOpmDT YCJ10BillO nonepevnocrn a~·At.':: O II ypas. ..,. 
Hem110 raycca ~. Foi=:' ~ , TO M1l .n;OJVKHH mlópaTb KOlv1MYTa1.ll'!0HHlW COOT-

HOilleHHR, To~eCTBeHHO y.n;OBJI€TBopmolIU1e OÓOUM YCJ10BlillM 

i[r;/{·~tJ/1!'rJ'-;tJj:=@;·da~4'f;a ':í)ajd"}X-y~ 
T ' -I- T -t .2 .i _ -p (9) 

~ (~/J., ~~ (j/tij == S (x - eY),! F9 
B 3TOM CJIY~ae RBé:lHTOBaHI1e nonepexaux RélJU'[ÔpoBol.fi-:\o-mmapHaHTH1IX rrepe

MeHHblX A i
T , ;t' T rrO~HOCTbID connanae r co cxeMoi{ orreparopaoro KBaH

TOBaHHR illBliRrepa, H3JIO~eHHOH B /9/, r;n;e. paocMoTpeHH Boe BorrpocH MO

KaSaTe~bCTBa PeJIRTHBliCTCI<OH I\OBaplfaHTHOCTH TeOpID1, TpaHcclxJpMaIDIOHHl:W 

caoâcrsa ITOJIen A,!" l/-'T M Bl1ÔOp KOHTpl.fJIeHOB, CB.lI3aHHblX c yrro

PRnOqlfBaHlf8M orrepaTopoB B HeJIRHeftHoM ra~hTOHMaHe. 
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2. AKcManDH8R KanM6pOBKa 

~ riepexo~a 0T KY~OHOBCKO~ KanM6poBKM cOBepmeHMM TOqeqHOe orre

paTopHoe rrpeo6pasoBaHMe IrII '
 

(~~. = zj~ (~7) (~.T+ ai) 2Jj {AT)-:fJ 

(})?jJ == ~ (Alj rp T) 
(IO)

{Jj 7 F r: T 7Foi == 2Jj ('A ) OI.' (",,4 ) ?; (;ti ).) f\~ 
KOTOpoé s~eKTMÉHO Be~eT K BHdopy ~pyroft KanK6pOBKH. B qaCTHOCTl1, B 
aKCManDHO~ KanM6pOBRe (~/43 = o HaXO~MM 

r T -\7d,j 2J.J (A,) = 2!j (/I ) A3 ) 

Vj (Alj'= Tr f2X;1i ~~~j = 7; ex;fI: a-rA; 7j , (11) 

(3) (J) I =: ~2. 
Ilepeaeaase 74.r,. ljJ. raxae MHBapMaHTHbI OTHOCMTe~DHO KaJrn6pOBOq
HhIX npeoopaaoaanaã MCXO,IJ.HHX J1aJleM Ai. , lP ,TaK KaI\ OHM Bbr-Pà.iKéUOT-
CR xepea MHBapnaHTHHe rr8p8M8HHHe .4 J ' )ljJ T • 

C yqeTOM (Ia, m "aRCl1MMlHe nona' ()-:4.r onpeneamorca B .ffBHOM 
Bn,ne WoPMYJ10H 

(.3) /. 1') T
AI =, t..;):Zi - d.z -;r ~t AI.' • 

J 
(12) 

B aKCM~DHOH KaHMCípOBRe MMeCM 

(3}F _ -; ~ (A T) c ( A 7) v: /A 7j - ~ 
o.r - V.3 / o r 3 (, .) 

(!) -{ (O) ':J '3 T -L (13)
Fo~ = - i ~ FOI - jo )} :lo = ~ ~ lJ3 

3 

HcrrO~DSYR (9,I2,I3)~Ha~eM c~e~IDmne ROMMYTaUHdHH~e COOTHOllieHRH: 

rfl) (j) b ] aJ 3 ~ 
if FoI (~t).1 A,k tjI"",-tJ = O- ~.T.x S rs:-~ ))
 

fQ)1jJo( (~t)P)tp; (y-: t )l : b~ fi 3 (~~ - y) ) (14)
 

'[(}) , O) f, J /) Da.i r-~

/. ~JQ{.x.-;t~"A1< (I"""t)· == (7 (Y.J--Xj) vK o (~-J'.L.)' 

! @) elo -1 {J) J -f j ] "' ( , f s i7 a.b a b 7 .z
0x(~l:~ r; t}~~) = o :r3-~)Lu.rL Vk(~}-dki 12- ('X:lj& (.:K..J.-J'J.)' 

KOTopble l1~unpoBaHH aHanOrnqaHMH KOMMYTanHoHHbIMM cOOTHOmeHRHMn, sarrn ,
CaHHHMM.B KY~OHOBCKOH KanM6pOBKe;3aMeTHM, qTO B aKcHanDHoH KallM6poBKe 

(1) , ~) '0) 01 
/ FOI (.:c-;I)~ Fo/C {tf~lJl= o ;1 PK I (~-:tJ,I FéJ.z-(l~t-JJ= o . 

II03TOMY B OTJIlPrne o'!' KY~OHOBC-KOM KanM6pOBRH 3,neCD ae BOSlillKaeT npoo
~eMH ynopanoxaaaaaa õose-orreparopoa, O) O) 

B TepMMHax Kanll6pOBOqaO-MHBapMaHTHHX nepemeHHHX /4z , ~. 

raMl1~DTOHMaH, MMIIY~hC M renaop JIopeHU8 MM8IDT Me~IDUU'Ie WoPMhI: 

- L'd:~ j'd~ ( ()}.z (j).l .:( ~ (;/) )~
HJG cc Too =:: ~ i Fo.r + i FCJ- + ~ P.rk -I-f~.1 A..r + 

" + &)~/i~:I ~ +nzl1; + (j)ij l. ~ a./j}l/J J ' 
F) _ r. /.Ic #J.@)(j}(,)-f&J i (~L. -f r 0L" I ) r.z=Jc:t'x /-1=;,lC P.rx - íC;,j o.,A...r + ~ t'?7./J+2) q' ~ L d;J dJ] Y/~ 

A - !j~ IO;z: a.~ +(J)~IJ+ 'aQ}"JJJ";- l' a IYhlJ-t-r ~ J';](I~/J)j (15)
3 -:J c ex '3 x Y' t :J r ;;; a ( --)"" L .I~ '.J )"' , 

Mo/.' =- cc, H - tA: + jdi.;;c G't. - XiJ-~" -' 

rne i = 1,2, 3 ; I~ K = 1,2. 

Hcrro~DsYR rranyqeHH~e Kor~TaUHoHHHe COOTHOllieHMR (19-22), ~erKO 

rrOKa3aTD, qTO orrepaTopu (15) y~oBHeTBOpHIDT ~re6pe rrafiHoM rpynnbl 
rrpeo6pasoBaHnM 11yaHKape. 

B rasoã reopan B~rrO~HRroTCíI COOTHOlll,eI-IMR rellseHCíepra 

~'[f) Q}p J- . ». Ú~ J- (3°14a(J}I.jJ(xJ rt .r-J4 (x) - ) t L ,#/ """1'" - __ J,/ ~. J.:xj' /..J. a.x~ 

M KpMTepMft ~OpeHU-llHBapHaHTHOCTM illBMHrepa 

-7! 7;() (;;;C)J "T;D 'í)]== - (7õi ("t.) + 1;,,' (t,) a~· J'~{~...- YJ, 

qTO Ta~e ~OKasbIBaeTcR Herrocpe.n:CTBeHHHM B~qncneHneM. COBepmaR Cíec

KOHeqH~ll ManMll ~ope~-rrOBopoT (reHepMpyeMblM 6YCTOM ~4~' ), MOxaO
 
YBn,neTD, qTO orrepaTopM °d4z , @}~ He rrpMoCípeTaIDT HHKaKOM ~orron

Hl1Te~hHOH ~CípOBO~On WYHKUHM rro cpaBHeHMID c KY~OHOBCKOM KanH6

pOBKOn
 

. [(1) (,) (J) 
t. /J1oi.} 'AJ <y}1= jo ;)l' 'A.r - /lI.'::Jó A,,' 

, }- . (J) J @ (1) 
I. Ho~) 1/J (I) = vo al , ?'J - f'" Õo 'I. 

TaIlliM o6paSOM, nocrpoenaaa HaMM TeopIDI ~OpeHI.J;-ll1HBapl1aHTHa, KOMMYTanH

4 
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OHHHe COO'I'H01lJ8HJII.fl /nOJly'1..J:8HHble B ~X}PMYJIMpOBI\e lIo,n:oca, H8 COrJlaCYIOTCj 

c rJlIIIOTe30H oõ RC"tle331o'1l18M rrOJI8 B npOCTpaHCTB8HH0í1 6eCr\O/~qHOCTH 12/ 
II08TOMY anreopa nOJfflOH rpynm; rtpeoõpaaonannâ Ilyaaxape B ';]/ JIB.IDIeTCJI 

neõocnonarmoã. B HaI1l8M CJIY1.ia8 raMIDILT'()HHaH, Bblpa..'KeHHbIl1: tPopMYJIOli (15), 

npI1BO)U1T R IlpaBl1JILHillil yp3BH8HUJIM )~Bl1JKeHJ1H.He co,n:ep1KJ1T ÓeCROH8"tlHY.lO' 

B8JIl11lMHY 8J!epI'l111 BaY'YYM3,n08TorvTY OIÍ xopouio onpeJ(8JI8H. 
&I 

B 3a.KJIIO"tlSllli8 8'1'01'0 paanena no 1'J18TO.rry, IIpe.r~JIOJKeHHOM"y B pa()OTe/I3~ I i 
) I 

MOiKI-IO uarracazs c.PYHKI.I;'vIOBaJl:bHNH HH'1'erpaJI B 3RCHaJInHOH KaJJIlfópOBKe ! I' 

Z, [Zlf J]=jd~J1jJ1 c!YA;.Q s / ~7~ 
( 
'~ 

Jt e..y/ t' S/A].,. #Yxf~+ f~ r J;~]j . 
'3aKJllO"tleHH8 

B paoore npezoroxeua caMOCOrJIaCOBaHHaH 1'arvnwLToHOBlli1: Wapr...ryJIHpOB

sa Ka.Jil1ÓPOBOl.{HOt1 '1'80pMM B aKCW.lJIbHOt1 ~MÓpOBRe rrYTeM I1crrOJI:b30BHHJ!JJI 

MlUU1MaJInHOro KaHOH1iQeCI\Oro KB8IfTOBélHM 7,81. B 8TOM Me<ro~ y.n;ae'rCH 

BblJ(eJII1Tn I!J:C'1'l1RHble nonepenuue nepeuennae , xoropne y.uOBJIeTBOpíIlOT rpeoo
B8HMIDil roracca OCHOBHbl.X q)YHIWlÜi KBaHTOBOH reopan nOJLfI li J>lMeIOT xopouiec 
aCHM11TO'1'l1'tf8CROe noneneune B npocrpaücrsennoã ÓeCIWH8'1HOCTI1. B TepM\-I'" 

xax 8THX nepeMeHHbIX raJVJ11JIb'NJHHElH, nplmOJJ;ffiU1!J:Í1 lI: npaBMJIL'HWrypnBIWIn'LFrl'vI 

,UBIDKeHMH,ROHeQ8H li orrpe.ueJI8H. 

ABTOp ÓJIaro.n;apHT E.fy1. BapóaIlIOB3, A.B. EcIlpeMoBa, B. H. Ilepnyurana , 
~.n. KaJIRHoBcKoro 38 oócy~eHne pe3YJILTaTOB HaC'1'ORmeM paõOTH. 
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