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AJire6pbi .51Hra-BaKcTepa, aJire6pa KOHBom on;H:ii 
H MHOroo6pa3H51 rpaCCMaHa 

B. r. rop6yHoB, K. Kopcpcp, K . CTporrrreJib 

CTaTb.H rrocB.HII.J;eHa HOBOMy, aKTHBHO pa3BHBaiOII.J;eMyc.a Harrp aBJieHHIO co
BpeMeHHOii MaTeMaTHKH - H3y'leHHIO CB.H3H KBaHTOBblX HHTer pHpyeMbiX MO,IJ;e

Jieft H HC'!HCJieHH.H lliy6epTa ,IJ;JI.H KOJI'laHHbiX MHOroo6pa3Hll. B CTaTbe rrp e,n;

JiaraeTC.H reoMeTpH'!ecKa.a KOHCTPY:KI:\H.H pem eHHii ypaBHeHH.H 5IHra-BaKcTe

p a H anre6p, CB.H3aHHblX C HHMH, KOTOpbie Ha3biBaiOTC.H aJire6pa~R 5IHr a

B aKCTepa. 9TH anr e6phr HrpaiOT rreHTpaJibHYIO poJib B KBaHTOBbiX HHTerpH

pyeMbiX CHCTeMax H TO'!HO p emaeMbiX (HHTer pHpyeMbiX) pem eTO'!HbiX MO,IJ;e
JI.HX cTaTHCTH'lecKoii ¢ H3HKH. M br rroKa)KeM Ha rrp HMepe KJiaCCH'!eCKOii r eo

MeTpHH MHOroo6pa3Hll rpaCCMaHa, KaK IIO.HBJI.HeTC.H YKa3aHHa.H Bbi iDe CB.H3b. 

KoHKp eTHO, Mbl OTO)K,ll;eCTBJI.HeM anre6py KOHBOJIIOU:Hll, B03HHKaiOII.J;YIO B 8KBH
BapHaHTHOM HC'IHCJieHHH IIIy6epTa, c anr e6p oi1: 5IHr a-BaKCTepa BblpO)K,IJ;eHH.H 

aCHMMeTpH'IHOll meCTHBepiDHHHOll MO,IJ;eJIH, TaK Ha3biBaeMOll II.HTHBepiDHHHOll 

MO,IJ;eJIH. Mbl IIOK~eM TaK)Ke, KaK, HCIIOJib3Y.H HaiDR MeTO,IJ;bi, MO)KHO IIOCTp O

HTb ,n;eiJ:CTBHe ¢ aKTOpOB YHHBepCaJibHOll o6epTbiBaiOII.J;eft anre6pbl ,IJ;JI.H anre6-
pbl TOKOB s[2 [t] (TaK Ha3biBaeMbie anre6pbl THIIa lliyp a) Ha TeH30pHbiX IIpO

H3Be,IJ;eHH.HX ee rrpe,n;cTaBJieHHll Bbl'IHCJieHH.H C2 [t]. H aKOHerr, Mbl CB.H3biBaeM 

Hamy KOHCTPYKI.J;HIO c KoroMoJiorH'!eCKOii anr e6poi1: X onna ,n;JI.H KOJI'!aHa A1. 
BH6JIHorpa¢H.a: 125 Ha3BaHHii. 

KJIIO'l€Bble CJIOBa! KBaHTOBbTe HHTer pHpyeMbie CHCTeMhi, KOJI'laHHbie 

MHOroo6pa3H.H, KBaHTOBbie KOrOMOJIOrHH. 
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1. BBe,n;emre 

KBaHTOBOe ypaBH8HH8 .5IHra- BaKCTepa, O,ll;HO H3 OCHOBHbiX ypaBH8HHH MaTeMa

TH'18CKOH ¢H3HKH, II05IBJI5I8TCR 8CT8CTB8HHhiM o6pa30M B pa3JIH'1HbiX p a3,11;8.JlaX Ma

TeMaTHKH. li,n;eH, B8,ll;YIIIH8 K 3TOMY ypaBH8HHIO, MO)KHO 06Hapy)KHTh y)Ke B p aHHHX 

pa6oTaX 0 ¢aKTOpH3aiJ;HH BOJIHOBOH ¢YHKIJ;HH B O,ll;HOM8p!fOH KBaHTOBOH CHCT8M8 

MHOrrrx TeJI c 6-B3aHMO,n;encTBHeM [123]. Ero HCKJII0'1HT8JihHa.H Ba)KHOCTh CTaJia 

AJirEBPbi 5IHrA-BAKCTEPA 5 

0'18BH,ll;HOH B ceMH,n;ec.HThiX r o.n;ax npornJioro BeKa nocne IIORB.JieHH.H pa6oT P. BaK

cTepa 0 T0'1HO pernaeMbiX p8III8T0'1HbiX MO,ll;8JI5IX B CTaTHCTH'18CKOH MeXaHHK8 [11], 

B '1aCTHOCTH ero perneHHR BOCbMHBepiiiHHHOH MO,ll;8JIH [10] H M8TO,ll;a KOMMYTHpy 

IOIIJ;HX TpaHc¢epHbiX MaTpHD;, IlpHM8H8HHOrO JI. 0 H3arepoM ,ll;JI.H perneHH.H MO,ll;8JIH 

li3HHra [98]. Il03)K8 3TO ypaBH8HH8 II05IBH.J10Cb B HHTerprrpyeMbiX KBaHTOBbiX T80-

pHRX IIOJIR B p a3M8pHOCTH 1 + 1 [124], TaKHX KaK M0,11;8Jib CHHyc-rop,n;OHa, r,n;e OHO 

HHTepiip8THpyeTC5I KaK YCJIOBH8 COBM8CTHOCTH ,ll;.JlR pa3JI0)K8HHR p aCC8RHHR Tpex 

'1aCTHIJ; B IIOCJI8,ll;OBaT8JibHhi 8 pacceRHHR ,ll;Byx '1aCTHIJ;. )J;aJihH8HIII88 H3Y'18HH8 pe

III8HHH KBaHTOBOrO ypaBH8HH5I .5IHra-BaKCTepa IIpHB8.J10 B 1980-x ro,n;ax K OTKpbi 

THIO JI8HHHrpa,n;CKOH IIIKO.JIOH IIO,ll; PYKOBO,ll;CTBOM JI. ));. <l>aMeeBa 'K:6a'lim06020 .Me

moiJa o6pamHoi1saOa'lf,U [79], [18], [38] . MaTeMaTH'IeCKHil aHa.JIH3 aToro MeTo,n;a npH

Be.JI K co3,n;aHHIO TeopHH KBaHTOBhiX rpynn . B a)KHhiH nprrMep KBaHTOBOH rpynnhr, 

Jl,'H,2Ua'li, BIIepBbie 6biJI H3Y'18H B. r . )J;pHH¢8Jib,ll;OM [31] . .5IHrHaH MO)K8T 6biTb onpe

,n;eJieH B TepMHHax R TT, H.JIH mpou'lf,'li020 coom Howe'liUJl,, r.n;e R o6o3Ha'1aeT -x:Ba'lim o

Byw R -.Mampuu,y, .HBJI.HIOIIJ;YIOCR pernenneM KBaHTOBoro ypaBHeHH.H .5IHra-BaKcTepa, 

H MaTpH'1Hhle Koa¢¢Hn;HeHThi MaTpHIJ;hi T , TaK Ha3hmaeMoil .MampUU,'b£ .MO'IioOpo

.Muu , .HB.JI.HIOTC.H o6pa3yiOn:t;HMH .HHrrraHa. )J;anee JII06yro anre6py, onpe.n;eneHHYIO 

TaKHM RTT -coOTHorneHrreM, Mhi 6y,n;eM Ha3hiBaTh a.1t2e6poi1 H H2a-B a-x:cmepa. 

B 1986 r. B . r . )J;pHH¢e.Jlb,ll; [32] H M. )J;)KHM6o [65] H83aBHCHMO o6Hapy)KHJIH, 

'ITO 3TH aJire6pbi .HBJIRIOTCR aJire6paMH Xon¢a, KpoMe Toro, ,ll;BOHCTBeHHhie K HHM 

aJire6phi B HeKOTOpbiX cJiy'IaRx .HBJI.HIOTCR .n;e¢opMaiJ;HRMH YHHBepcaJibHhiX o6ep

TbiBaiOn:t;rrx aJire6p ,ll;.JI.H aJire6p Jirr K.JiaCCH'18CKHX rpynn. T aKHM o6pa30M, XOT.H 

MHOrHe ¢ YH,ll;aM8HTaJibHbi8 pa60Tbi IIO KBaHTOBbiM r pyniiaM HaiiHCaHhi Ha 5I3biK8 

HHTer pHpyeMbiX CHCT8M, ,ll;JIR H3Y'18HHR HX Ba)KHbiX CBOHCTB BIIOJIH8 IIO,ll;XO,ll;HT aii

napaT TeOpHH TOIIOJIOrH'18CKHX H aJire6paH'18CKHX rpynn H aJire6p Jlrr. 

' 3 a,n;a-qa H3Y'18HHR KBaHTOBbiX r pyiiii C T0'1KH 3p8HHR reOM8TpH'18CKOH TeOpHH 

npe,n;cTaB.JI8HHH H T80pHH IIp8,ll;CTaBJI8HHll KOJI'IaHOB BII8pBbi8 6biJia paCCMOTpeHa 

HeCKO.JihKHMH rpynnaMH Hccne,n;oBaTenen, Mhi ynoM.HHeM JIHIIIh HeKoTophre: K . P HH

r enh [104], A . B eil.JIHHCOH, r . JliOCTHr, P. MaK¢epcOH [13] H B. r rrH36ypr [47] . 

P e3yJihTaThi )J;prrH¢enh,n;a H )J;)KHM6o o KBaHTOBhi X rpynnax HHTepnpeTrrpoBaJIHCh 

B TepMHHaX CBOHCTB KOrOMOJIOrHH H8KOTOpbiX KOMIIJI8KCHbiX aJire6p aH'18CKHX MHO

roo6pa3Hll HJIH aJire6p ¢YHKIJ;HH Ha aJire6paH'18CKHX MHoroo6pa3H.HX, onpe,n;eJieH

HhiX Ha,n; KOH8'1HhiMH IIOJIRMH. B o6orrx CJIJ'Ia.HX CTPYKTypa accou;rraTHBHOH an

re6pbi OIIp8,11;8JI5I8TC5I IIpH IIOMOIIJ;H OIIepan;HH 'K:O'Ii60.!t10U,UU, H.JIH C6epm-x:u, ,n;pyrHMH 

C.JIOBaMH, YKa3aHHbi8 KBaHTOBbi8 rpy iiiibi pea.JIH3YIOTC5I KaK anre6pbl KOHBOJIIOIJ;Hll. 

B Te'IeHHe nocne,n;HHx JieT HecKOJihKO rpynn Hccne,n;oBaTe.Jieil, a HM8HHO H. A . He

KpacoB H C . A . IllaTaiiiBHJIH [96], A. BpaBepMaH, ));. MayJIHK H A . 0KyHhKOB [19], 

[91], [97], 0. IliH¢ MaHH H 8 . B accep o [109], npe,n;.JIO)KHJIH HOBoe HanpaBJI8HHe r eo

MeTpH3aiJ;HH TeopHH KBaHTOBhiX R -MaTprru;. Bee yKa3aHHhie no.n;xo,n;hr npe.n;nar aroT 

r eoMeTpH'IecKyro KOHCTPYKU:HIO -x:BaHmoBou R -.MampuU,'b£ H ee .n;eilCTBHR Ha HeKoTo

poM MO,ll;Y.J18. reoMeTpH'18CKH8 KOHCTpyKIJ;HH aJire6p .5IHra-B aKCTepa IIORBJIRIOTC.H 

8CT8CTB8HHO H3 3THX perneHHH y p aBH8HHH .5IHra- B aKCTep a H '1aCTO p8aJIH3yiOTC5I 

BHYTPH reoMeTpH'IeCKHX KOHCTpyKu;rrn KBaHTOBhiX rpynn. 

M bi 3aBeprnHM o63op rr.n;en B 3TOH o6nacTH, ynoMRHYB HeKOTOphre .n;pyrrre, 5o

nee KOM6HHaTopHbie no.n;xo,n;hr K KOHCTPYKIJ;HH KBaHTOBhiX R -MaTpHu;. A . KHyTCOH 


