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HhlCOKOKllaJllJ<jlllUllpOllallllblii BCllYUlllii 11ay •111L1ii cmpy1111111\ 

t-:c 1 Oil C'cp1-cii Bnam1M11pos11•1 , n oKTOp cp113111<0 -MaTeMaT11' 1c c 1.:11' 11ay 1< . I 0 1<11i1 l.1<11i1 

C 10;111•111L1ii Y1111sepc11TeT (Toky o Metropo litan U 111vers1ty), na6op a rnp1rn 1co pc1 w1cc 1<o ii 

1jH11111<11 n1>1c o1<11x J Heprnii , accou11uposa11HL1ii npocjJecco p 

Mac rcpos Hsa11 B111-.."Topos11•1 , KaHnunaT cjm311KO-MaTeMan1•1ecK11x HayK, cjienepaJibHOe 

rncyJ taj)CTBCHHOe aBTOHOMHOC o6pa30BaTCJlbHOC )"lpCJK.UCHHe BblCWero o6pa30BaHHH 

«I la11110 11aJILHblH HCCJIC!lOBaTCJlbCKHH TOMCKHH nOJJHTCXHH4CCKHH YHHBepCHTCT» , OT!lCJICHHe 

\Hl'JCMaTHKH H HllcjJOpMaTHKH, !lOUCHT 

3a11u11a COCTOHTCH 26 OKTH6pH 2023 r. B 14 Yac. 30 MHH. Ha 3acenmm11 LlHCCepTaUHOHHOro 

coBcTa <<I IV! TrY. 1.3.01», C031laHHOro Ha 6a3e qm3w1ec1<oro cpat<yJJLTeTa H CH611pc1<oro 

cjHn111<0-TexH11Yec1<oro HHCTHTyrn HMCHH a1<aneM11Ka B. )l Ky3Heuosa cpenepanLHOro 

rocyn apCTBCHHOro aBTOHOMllOfO o6pa30B3TCJlbHOro y•1pelKnemrn BblCWero o6pa30BaHHJJ 

« I Iau;1011anLHb1H uccn enosaTeJJLCKHH ToMCKHH rocynapCTseHHhlH YHHsepcHTern , no anpecy: 

634050, r . ToMcK, np. J1e1mHa, 36 (rnasHhlii Kopnyc C<:DTY! TrY, aynHTOpHJJ 211 ) . 

c ;u1ccepTaUHCH MOlKHO 03HaKOMHTbCH B HayYHOH 6H6JJHOTeKe H Ha ocpHuHaJlbHOM CaHTe 

cjienepaJJ bllOfO rocynapCTBCHllOro asTOHOMHOro 06pa30BaTCJlbHOro yqpelKn emlJI BblCWero 

06pa1osamrn «HauHOHaJlbHblH HCCJJenosaTCJlbCKHH TOMCKHH rocynapCTBCHllblH y1msepCHTCT» 

\V\V\V,[ SU.ru . 

MaTep11aJIL1 no 3aw11Te n11ccepTaUH>1 pa3 Mewe11b1 Ha oc~11uHaJihH0~1 caiiTe TrY: 
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OBW:A51 XAPAKTEPMCTMKA PABOThI 

AKTYa.JJbHOCTb T e MbI nccJie )l,OBatt1.u1. K a.r1116p oBOYH b1e Teop11 11 cocTaBJJ HIOT oc110By 

COBp CMellllOH TCOp eTH'ICCKOlt <j:iH31lKll BblCOKllX 3 He p r Hii , a TaK)KC 11 r p a 10T 81!.)KllY IO pOJl b BO 

M 110 rl1X o6JlaCTHX MaTeM<tTH'leC KOlr <j:iH3 1lKIL 06w;11t\ cp o p MMH3M KM H6pOB041lblX Teopun 

xop o w o p a.3p a 6 oTaH [lJ ll npH~ ICHH ~ I )l,Jl51 Cll CTe~1 aTH 4CCKOf'O pew CHll 51 p a.3Jl ll4Hbl X 3a,n,a<1 

KBaHTOBOtl TeOpl!H n om1, BKJTl0'Ja51 KBal!TOBam ie KaITH6 p OB041!blX Cl!CTC,I , a TaKlKC n ocTp OCllHC 

COBMCCTHblX B3BH ~ IO)lCHCTBHil , 0,l\HaKO OH H ~ ICCT o rpa 1m •1e Hll 5! Ha KJlacC ,l\OHyc.·T 11Mbl X MO/ \CJlC!l. 

,Ll,a1ma51 ,l\HCCepTa U1151 flOCBH W,Clla 0606w,c 111110 3TOC'O ¢ 0 1n 1aJ!H3Ma 11a CJIY'l an llBYX KJiacCOB 

Ka.m16 p OBO'lHblX Teopntt n OJ151 , a l!Mem 10 TeOpHi\ c BblCWl!M H n p01!3BO,D;Tl blMH H Teop ;1t\ c 

HCCBOOo,11,HO-nopOlK,l\CHHOil Ka.m16poBO'lHOH CHMMeTpHCH. 

T copHll c Bb1c rnnM 11 npo HJBO,l\HLIMH , narpa n )KHa nb1 KOTopb1x co,n;ep )KaT BTOJlbi e J.I 6oncc 

BblCOKHC np0 113BO,l\ll b l e l!OJleii n o Bpe~1e1111 , COCTaBJ151 10T BalKllbl tl KJlacC MO,'],CJICH COBp CMCllllOH 

Teop eTH'ICCKOil <j:in3HK J.I . Pacw Hpe111rn c BL1c wu' m npo113BOJlllb l M H 113BCCTHbl ,l\Jl51 w11p0Koro 

Knacca MO}le.rrefr cpn3 HKH BbJCOKHX 3 n epn1tl, BKJll04aH '.'lJlCKT]JO,l\mlaMHK)' ITo,n;onbCKOro , Teopm o 

51 Hra- M 1111nca, KOH<j:iopM HblC 11 ;1pyrHe Mo; 111¢ 11 u,11posaHHb 1e TeopH11 1·p a s11Ta111111 . Bo M HOrHx 

CJl,Y'l a.51X, TeOpH u c 13blCWHMl1 np0113BO,l\llblMH 0611a,n,a10T 6onec WHj)OKOii CHM,JCT]JllCH II 

JJY4Ui ll MH CBOflCTB<lM H CXO,D;HMOCTH KaK Ha KJJaCCWICCKOM , TitK H u a KBaHTOBOM ypom1e 110 

c p as11c m 110 c u x aua.r10raw1 6C3 Bb1cw11x n po113BO,l\llb1x. T a 10Ke BK11104c11Hc Bb1cw 11x 11po 1nl30,l\11 b1x 

o6cy)K,llaeTC51 KaK 0,l\H ll H3 B03~10n<UblX nyret\ K nocTpOCJTHIO n epe11o p Mnpye•1ofr KBallTOBOri 

Tcop1-111 rpaswrau,H H. 

Vl3BCCTJla.51 T P Y,l\llOCTb TCOjJHH c BblCWH M H lljJOH3 UO,l\llblMH COCTOllT B u cycTOH'UlBOCTll HX 

,l\HJJahlllK ll , np05!BJJ5l lOUJ;e fr c51 np11 flOCTpoem111 KiW Ollll'leCKOl'O raM HJl bTOllOBa cjJOp MaJIH3 M<l. 

[2J, B KOTOpo11 BCC BblCWHe np0113 BO,i].Hb!C llOJ!Ct\ paccMaTpt1BalOTC5! KaK HOBblC HC3aBllCHhlblC 

nepe~ re111 1b1e . K aK H3 Becruo, ecs111 nar pa11 lKHa11 TeopHll co,--1ep lK11T Bb1c wrre n poH3Bo,n;11 1>1e, 

COOTBC."l'CTBYJO W,H fr raM HJl bTOHHa H npe,'.ICTaBJIHCT co6oll , B006U\C rOBOp 51 , HeorpaH W lCll HYIO 

cPY HKU,HIO He p e•1e 11Hb tX <j:ia.3osoro n pocTpallCTBa. H a KB3J ITOBOM ypoa11c 11cyc:roii ' 1HBOC'l'b 

n po5IBJ151eTC51 B llaJHl4 llll ,n;yxOBblX flOJliOCOB B n pon araTope H npHBO,l\HT K n eorp a llH4eJlllOMY CllH3Y 

CflCKTPY 3 1·1epr1111 . r1po6ne~ia yer oti 'lH BOCTIJ 11 a 116011cc awryanhHa Ha ypOBHe B3amlO,l\eHCTB Htl. 

B 4 acr110CTH , B llCJlH l!CHIIOH Tcop1m Mor yT B031mKaTb KOJ1Jlan c 11py 1o w.He T p acKropm1 , }lll.)Ke 

CCJJ H C001'BC.'TCTBYJOIJ,a51 CB06o,i].Ha.51 TCOpH 51 51BJ,51CTC51 ycTOl1 4 HBOll , n o npWlHHC O'l'CYTCTBH 51 

orp a 1111 4e1111o ti coxpa11mow;c r1 C51 BeJmq1111b1 11a B3aH•10,l\eii.cTBY tOw,e11 y p o B11c. B c11y y ae 

Kam16pOBO'lllbIX TeOpHH c BblCUIJ!MH np0113BO,l\ll bl M H ,l\On yCTlfMbie B3aHMO,D;etl cTBIHI orpaIIll4ellb l 

KaK yCJlOBHCM yc:ro ll ' ll1BOCTH, TaK H Tpe6osam1eM KaJIH6p oB04 HOil HHBapHaHTHOCT>J. 

Teopm1 c IICCB060,l\IIO- n o p o)i{,l\CIIHOH Ka.Jl u 6 p oB04llOl! CH~IMCTplle t\ xap aKTCp 1n y10TC5! TCM, 

' ITO llX Kar1116 p o BO'lllble n a p a.ML"l'P bl 11e 51BJl 51 10TC51 n p0113BOJibllblM ll cj:iy 1110\H5!M H 11pocrp a 11 CT Ba­

s p eMCUH , a rt0,.'.1,4Hl1Cllb l CHCTC11C ,l\Hcj:icj:iep c 11u11a11Lllbl X ypaBHCllHI L 0 TJ1H4HTCJl b llOii 4 Cp TO l1 

pacc.1aTpHBaeMoro Knacca ~wnenel! HBJJ5leTCH cy1 1~ecTBO l3a1 111e cjJy 11 Ku,n l! n o n on 11e111rn , 3as11cm u,u x 

OT n onc fl 11 HX npOH3 B0,.'.1,Hbl X , KO'l'Op b1e 06p a u,a10TCH B HYJl b u a y p aBHCHHHX ,l\BHlKCH HH, HO 

11pu 3TOM u c H13Jl5llOTC51 m e ,a,mjJcj)ep c 1w;11ru1b 11 b1M u CJIC,l\CT BmDIH J3J. Cs513H u a t<aJ1116 p oBO'll l b te 

11 a p a MeTpbl II cPYllKl\H ll n o n OJllle llH 51 ll j)C,l\CTaBJ151 10T co6on cytt\CCTBelll lblC KOWIOlle !ITbl 

Ka.J1116pono<m o ii. a.JH'c6pbl, BKJl a,Jl KO'l'Op blX ,l\OJDKe JI Y4 11TbIBaTbC51 n p 11 KBall'!'OBalJHH TCOj)llH , 



II l'ill<>KC Ce /J,eCj)OJl~lal\>111 11p11 llKJllO'll'llllll 1111111~111 ll'l\1 • 1111111 () \11111<1), 0611\flfl cpop~raJHl3M 

"" lllOJ>OHO'lllblX Teop11ii. llK.J llO'lilll lll'(''I 1.11 ·1;qq1 ~11'111,: H.j l Ill' V'llltl.llHL(''I' cyu1eCTBOBa1111e 

(llllllblX <'TP.YKTyp. Ila11601rcc Wlll('('TlllAM llJlllMl'Jlll\I 111·n111li1111111 lllljlll)K)\i•1111oti KaJJH6pOBO'IIIOti 

l'llMMC'l'pllll 51BJ151C'l'C51 )l,llQ)cjJCOMO[)Ql11'JM , ('OXj>illllillllilltll ofi1.i"M 11 ~Hl,.\(~ 111 ym1MO,l\yJl5lp110ii 

• J>lllHITf llJ,1111. TaKMe K np1u1cpa~1 Tcop11ii < 1w<·11oli11; 11111 1111po,1;, 11·111101i K>u1116p0Bo'!11oil. 

<·11MM<'Tp11eti oTnoc51TC51 pa3Jiw111i,1c a11aJiorn .111111('11p111<11111111111fl y1111M1Lw.1111p11oli rpaBHTilL\llH 

\Jill llOJll'rl BblClllllX CH11HOB 14, 51, KaJIH6pollO'lllbll' 11ap11w•1 phi t\UIOPl·IX '" jlllllll'll'llbl .YCJIOBHC~I 

il'l/\llHCpl'CHTHOCTH. 

,lly<U1bllb1c cjJop~1ym1poBK11, npe;i.cTaBJl5l 1011111c co6oil P<l'l. '"'"'""' 'tl'op<·r11Ko 110J1cui..1c 

Jll'fl.llll'JaL\Hll ue11p11.BO,Ll.l!"Oro npC,LJ.CTaBJICJIHH O,LJ.l!Oii 11. Tori )KC M!l<'<'bl II ('llllllll, IJ ll!H'TO>IUJ,C'C 

11p!'M5I mHpOKO r13yqa10TC5'- O.n;m1M H3 B03MO)f(llh!X cnoco6011 noCTpoe1 111H ; i,yru11.111.1x 

1f>op~1yJ1Hpo110K 51BJI5110~'C51 npeo6pa3oBamrn ·rc113op11i,1x noJieI1 nyT6'1 ,zyru1113a111111 Xo,n.)f<a 

110 pa:lJl l1'11lblM 110,Ll.MllO>KCCTBa~l Hll,LJ.CKCOB B KaJI116poBKC CBCTOBOro KOHyca c flOCJ!C,l\ylOUJ,J1M 

11occnuioBJ1e1111eM cooTBeTCT11y10UJ,ux Te113opoB B d H3 Mepe111rnx. TaK11M o6pa3oM, 11a11p11Mep, 

llOJl.Y'lalO'rC51 a.JlbTCpHaTHBHbIC om1caHHH 11enp11BO,LJ.m1oro npC,!1.CTaBJieHl151 6e3MaCCOHOro CIIHHa 2 

11 T!'J>Mrrr1ax Te113opoB TpeTbero panra c c11MMe1p11eti, onHCbmaeMoti ,LJ.rrarpa•nrol\ I011ra Trma 

• l<Jl lOK •, KOTOJlblC OAHaKO COBMCCTHbl TOJ!bKO B npocTpaHCTBe pa3MepHOCTH d ::::: 5_ ,[lpyroii 

uo·1•10M11b1ii cnoco6 !lOCTpoeHHH A)''aJlhllhL'< cjJopMym1poaoK cocTOHT B To•1 , •1To AYaJibllbIC 

llOJrn MOryT 6b1Th CB513al!bl ,wyr c ~yroM p;ncpcpepellL\11.MbllblMlf COOTHOUlemrnMrr Tl!Tia. 

11a11pSl>KCHHOCTClf H l!X llOTC'HL\HaJIOB, KOTO[)ble Heo6paTIHlbl Ha JIOKa.JlbHO•f ypoBHe ;~a)f(C 

llJlll <lmKCaL\Hll KMH6poBKH. Ha.npnMep, H3BCCTno .n.yaJihHOC onrrcauue mmcapn3oBa.nuofi 

1 P <W 11Ta111111 11 TepMH11ax TCH3opa <l>up1~a c CllMMeTpHCti Tl!lla «KplOK» [6J, KOTOpb11l MOMHO 

pacc•1aTp11BaTb KaK 11anp5!>1<e11HOCTb no;rn c MeTp11Koti B Ka'fecrse ero nOTCllL\HaTta. CyUJ,cc-rsyeT 

)J,.YaJib11oe onncamre rpaBHTal.\HH B Tep•rnnax Te113opa Jlam~oma 171 , npe/1,cra11Jimou\ero co6ol! 

l'C11'30P TpeTbC!'O pa11ra c CHM~leTp11eii THna «KplOK •, paCCMaTpl1Bae~1bll1 KaK HOTCHl\HaJI /\Jl51 

rc1nopa Benm1. TaKMC cyUJ,ecTB.YCT cpopMynupoBKa rpaBinaL\HH B snp;e Teop1m nOJI51 B nJiocKoM 

11pocTpa11CT!le-BpeMClll1 c 'fllCJ!OM 113~iepcm1ti 60JibUJe 'ieTblpcx, cjJyllKl\1110 BJIO)KCllH51 KOTOpoti 

MO>K.110 pacc•rnTpuBaTb B Ka<teC'me noTeliL\11.<Uia ,LJ.JIH MCTpuK11. TeopllH Pe,LJ.>1<e-TciiTcJ1b6oiiMa, 

11006111e rOBOJl51, ne 3KBl1.BaJieHTlla o6m,eii Teopurr OTHOC'HTejJbllOCTll, TaK KaK p;onycKaeT 11 

/\pyr11c pCWCHll51, TIO~IHMO 3l1HlllTeI1HOBCKI!X. 0,llHaKO 1103,Ll.H~'C CTa.1111 113BeCTHbl l\.IO)l,11cjl11KaL\HH 

1·10ii MO,LJ.e.rJu, 3KBHBa.J!CllTllhie o6UJ,Cii TeOpHH OT!!OCHTeJlbl!OCTH 91tl!WTeiiua llOCJle '!aCTl1.'l!LOii. 

cjl11KCaL11tH KaJIH6poBKH m160 np11 ncpconpc)l,CJ1emrn MeTp11K11 [81. 
Hcc•IOTpSI Ha TO. •1ro no onpep;cJ1cumo Bee .n.yMbllbie cpopMy1111poBKH 3KB11Bar1eHTllbl 

11a KJiaccu<1ecKoM ypoBne, ux p;ecj)QpMar1mr, r< TOM 'fHCJie npu BKJI10•1errrm B3an~10p;etlcTBHH 

u cuo60;~11y10 Tcopu10, 11co6513aTeJibHO 3KBl1Ba.JJCHTHbl. Ta1<, 11anpHMep, M1rn11•1aJTbHOC 

")JLCKTJJO•la.J:Hl1TI!OC s::iaH~IO,LJ.eiiCTBHe .n;11pa1<0BCKHX CTIHI!OJlOB c BeKTOpI!bIM flOTeHJ.\HaJIOM 

~J1eKTJ>O•rar11HTllOrQ TIOJI51 11e MO>Ke'l' 6b!Tb JIOKaJlbllO nepecjJopMyJI11po11a110 B TepM1max 

11a11ps1)f(e1111oc-r11 noJ15l, no)J,'f1111e1111oro ypas11c11m1~1 l\laKCBeJIJia. Ha6opb1 6c3~1accosbrx 110Jieii 

c111111a 1 11c ,'l.onyc1<a10T B3a11Mo;1eiic-r1~ll5t 5I11ra M1rnJica, cc.JI11 01111 on11cb1sa10Tc51 B Tepwrna.x 

TCH30JlOB 11anp5!)f(CHHOCTH, a He nOTCHu,11ru1011. TaK>KC H3BeCTHO, 'ITO ,:iyarrbHOC orrnca1rne 

6C3Maccoaoro cm1Ha 2 [9] ue ,LJ.OIL)'CKacT BKJILO'ie11HSI coB~IeCTllblX B3a1LMO,LJ.ei'1cTB11ii [HJ]. Mo)f(HO 

TaK;.l(e ynOMSITl_yTb rmpMbH.YIO cpOJlMYJIHpOBKY ,'l,JIH noneI1 BbfCUHIX CTIHHOB 1111, ;:\011.YCKaronl,.)' 10 

5 

,1J,py r11e aepwnnh! 113arr~ro,i;et\cTBllSI no cpam1erru10 c omrca11u51~m B TepM1111ax CllMMeTJJH'Tllbrx 

TeH30pOB. Ta1<rr~1 06pa30~1, HHTcpcc K H3.Y'ICHH10 ,:iya.rlbHblX cpopMyJIHpOBOK BO ~1Horo~r 

o6ycJIOBJICI! TCM, '!TO HX llC3KBHBa."JCHTHOCTb na B3allMO,LJ.CiiCTB.YlOUJ,eM ypoaue OTKpbma.cT 

B03MO)KHOCTH ) l,Jlfl HaxO>K,ll.CHH51 paHee HCl13BecTHblX Bep1111rn B3aHMO,LJ.eiiCTBl151. 

CTeneHh pa3pa6oTaHHOCTH TeMhI wccJie)J.OBaHHH. YcToii'i11BOCTb ,LJ.n11a~111KH c 

Bb1cw11M11 nporr3BO;:\lfbfMH 113.)"rnJiaCb rra npOT5ln<emm 11ecKOJibKHX AeC5ITHJien1I1. B <tacTHOCTH, 

6blJIO TIOKa3aHO, 'ITO ycTOfl'lllBOCTb HCKOTOpblX TC0p111i c Bb1Cflll1~111 npOH3B0,1\Hbf,1H MO)K(,"f 

6b1Tb CBSl3aua c orpaHH'iCHILOCTbJO Kal!OILH'fCCKOii 311cpr1111 BCJIC,LJ.CTBHe llMH'!H51 CllJlhllblX 

CB5!3eil BTOporo po,lla 1<aK, uanp11Mcp, B MO,Ll,e;rnx J(R)- rpaB11'raL1m1. B paGoTe I 121 Gbrno 

npO.!J;CMOUCTpHpOBa110, 'l 'l'O w11po1<11I1 1<J1acc TCOpllii c BhlCWUMH 11po1i3BO)l,llh1'lll p;onycKaCT 

M1>TepnaTrm11i,1e orpanrf<tem1h1e coxpam11ow,uec51 11em1qr1111>1, cTa611JI113upyro11\11e ; vmaw1Ky. 

Ha.rrwrne 11 Teopmr 3 11eprH11 , OTJIH'lHOI1 OT 1<a11011w1ecKofl , npe,LJ.nOJiaracT cyu1eer11osan11c 

aJibTepnaTHBllOil raMllJlhTOIIOBOI1 QJO[)M.YJIH]JOBKH, '!TO 03!la'faCT M.YJlbTJ1raM11JlbTOllOBOCTb 

Teopmr. I1po11e,:iypa llOCTpOelll15! aJibTep11aTHBllblX raMllJlbTOllOllblX cj1op.iy1111poBOK 3a.KJllO'laeTC5! 

B Bb16ope 11a116011ee o6UJ,ero 33.KOHa coxpa11e111151 B Ka'!CCTBC ra,1HJlbTOHHa11a Teopun 11 

naxo>K,n.emrn cooT11eTCTBy1on1Hx cKo601< I1yacco11a. TaKnM o6pa30M, TeOJJHSI 51BJISieTc51 

ycTOH'IHBOii, eCJIH OHa j\011.YCKaCT orpa1111•reHHbl'1 llHTCrpa.i1 )\BH)KCH 115l. 0TMCTllM , '!TO 

paccMa.Tp111JaCMblC pa11ce ua npej\,ICT M.YJlhTlira~rHJihTOllOBOCTH TCOpHII, uanp11~1ep , B 

pa6oTax I 13, 141 OTnocrrnucb K KJiaccy '1exa11H<tec1<nx. TaKHM 06pa3mr, 11ecMOT(l5l rra TO, 

"!TO 11pe;1np11HH~faJIMCb llOllblTKH npCOj\OJICHlf51 11po6JJCMbl ycTOii'fl1BOCTll B KOHKpCTHblX 

(McxanH'lCCKl!X) MO)l,CJ!SIX, ce o6UJ,ero 11 CllCTCMaTWICCKOrO pC!llCHHSI ,Ll.O cnx nop IIC 6blJIO 

npe,LJ.JIOlKCHO. YTo KacacTC51 ycro A•111BOCT11 B3aHMO/\eticTBHH B pa3JIH'IHblX K0111<peTHblX MO/WJrnx, 

B pa6oTax 112, 15] 6blJlll p a3pa6oTallbl ~ICTO,LJ.bl BKJJIO'iellll51 B3aHMO,LJ.eiiCTBllM, ll!JHMC!IH~lble 

K TeopH5!M c BbIC'lllHMH npou3110,1J,11h1M11, ycTOti'iIIBbTM 11a cBo6oJVIOM ypoBne. Corm1.c110 

~ICTO/J,.Y co6c.·rnc1111oii ;wcjJopMal\1111 115]. )l,Ccj>OpMaL\1151 coxpam!IOll\HXC51 BCJill'll!H, CB513aHHblX c 

CHMMC'I'pH51MH JJarpaHlKCBa 51KOp51, KOHl\CllL\1151 KOTOporo 6blJJa BllCpBble npCll,JlOMCHa B pa6oTe 

ll6l ,LJ.JI51 BPCT-KBa11TCJBa11m1 11co65!3aTCJibllO J1arpa11)f(eBol1 ;~1111aM111<11 , TI03BOJIHeT cornacoBa.11110 

BKJIIO'iaTb B3aH•ro.n.eflCTBll51, npw1e~r eCJIJI J1arpa11>KCB HKOpb CB5!3bIBa.eT CU,1MeTp1110 c 

orpanwiemroli coxpanmorL1etic51 BeJil1.'IHl!Otl , cnCTeMa np11 BKJIIO'ferrnn B3anMop;elfcTBH5! 

ocTaCTC51 yCTOil•111Boii. B /\3H liOii /\Hccep1a111111 npe,a,.11araeTC5l 6oJiec npoCTaH cxcMa BKJilO'fCH115l 

B3aHMO)WHCTBl1'1, HC o6pau~alOIJ.\a51C51 51BHblM o6pa30M K KOHL\e!IL\11H JlarpaHMCBa 51K0p51. 

HecMOT!J>< "'' To, •rTo KOHKpeTHb1e MO,l\eJIH c rrecsoGo,LJ.rro rropo;r;:,i;errnoii K<WmGpoBO'IHOH 

Cll,lMCTpHcn l13BCCl'llbl B TC•lellHC np0,!1.0Jl>K.llTeJibllOrO BpeueHH, o6UJ,a51 TCOpllH ,LI.JIB ,LJ.allllOl'O 

KJiacca 1<anu6p0Bo<trrb1x c11cTeM 11a'faJia pa3BHBaTbCSI OTnocuTeJibno 11e.1J,am10. B pa6oTe 

131 or111ca11a o6u\a.51 CTP.YKTypa HeCB060,UllO nopO)f(,LJ.er111oi1 KaJI116po110•111oii CH~IMeTJlHH B 

Jlarpa!llKCBOM cjJopM<WIWl11C II pa.>pa60Ta110 o6o6UJ,C!IHC MCTO,LJ.a <l>a.,Ll,Ll,CCBa-CTonoua, Y'IHTbLBa lOUJ,eC 

CBSI311 11a KaJIH6poso•1111,1e rrapaueTpb!. B pa6oTe ll 71 )J,JTSI pacc•raTpmiaeuoro K.nacca CHCTe~1 

nocTpoeH BB-BPCT cjJopMaJ1113M. 0,llttaKo To, KaK 11ccB060µ,110-nopoMAe 1111a51 KaJrn6poHO'fHaSI 

CllMMCTJlH51 npoSIBJI51eT cc6SI rra raMl!JlbTOHOBOM ypo1111c no-npe)f(lleMy OCTaBaJTOCb lleSIC!lbl•J. 

,[l,alKC B CTOJlb xopo1uo 113y<JeHHOH KOHKpC'l'HOH MO.ll,CJIH , KaK .YH11'101'\.)'Jl5!pHa51 rpaBH1'lil\1151 , 

He 6b1JIO ll3BCCTllO, KaKHM o6pa30'1 ypaB!lClllt51 11a Ka.JTH6poBO'lllbLC 11apa~1e-rph! MoryT 6b1Th 

OO'bHCHCHbl c TO'IKH 3pCHH51 ru1rc6pb1 raMHJibTOHOBblX CBH3cti. 
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111.1\CH o BKJll0'1e111111 .n.onom111Te.nb111,1x 110.wll 11 1wilc 11n1c c 11e11b10 no11y<Jemrn Ka.rm6poso<1110-

11111mpHa11THOfl Teop1m, 3KBllBaJJCHTllOii IJ( 'XO/ \llOil , lllJ( ' iJllhlC llPC/ \JTO)KCHHaH illT10KeJ1b6epro11 

11 p1160Tc 1181 no-npC)KllCMY ocTaCTC'H aKTY<lJ11>11oti. Tai<, na11p11Mcp, wHpOKO npu~ieusicTCH 

nlK lla3bJBa.CMblH «TplOK illTIOKCJJb6Cpl'<l», ' JDKJJHJ'lllJOll\llflC'SI ll pa3,n.e11e11H11 ,ll.CHCTBHS! 

Jiil KaJ1116pOBO'iHO-HUBap11al!TU)'IO 1J IJCIJIJ13apnan rny10 •111.n IJ , J<OTOpOC 0,U.IJaKO 51BJISie'rCSI 

11pou3so11brrh1M. Ha 11.n.ee illT10Kem,6epra TaK;i( (' 0<'11ona11 M<'TO/ \ K01mepc11H cBsi3efr nepnoro 

po: 1a B CB5131J BToporo po;.i,a B ra~1HJibTOJiOB011 cJ>opM<WIJJ'.JMl! IHJI, KOTOpb1il , B OT11wrnc OT 

•. , piOKa illTJOKCJib6cpra», npC,LJ,CTaBJIHe'l' co6oi1 CHCTCMa'Ul'ICC'Ky10 llJlOl.\C,LJ,YPY· [3 pa6oTe 

1201 6h111a npe,'.IJJO)KeJJa CHCTCMaTw1ecKa5I l!'rcpaTHB11a51 npo11c; iypa BKJIJ0•1cnnH 110; 1ci1 

I JJT101<CJib6cpra B J1arpai1)Kcno11 cJ>op.ia1rn31ie, KOTOpa.5! Hcxo.n.u-r 113 no11om1eHn51 c11cTCMb1 

J111rpa11;1(eBblX ypam1e11ntl BCeMH B03M0;1(JJblMH CJTe,l\CTBH51MH 6011ee lllf3KlfX nop51,l\KOB, T . e. 

11oerpoe111rn 1111Bo1110THBHOro 3aMbIKaHH51. M11no1110THBHoc 3&1b1Ka1111c MO)KeT co.n.ep)Ka:rb TaK)KC 

CJJC,l.J,CTBH51 60;1ce BblCOKOl'O nopSI,LJ,Ka, KOTOpb1e, uoo6w,e I'OBOpH , .ioryT 6b!Tb npH130,l\HMblMH. 

B CJJy'iae 1101101111e1m51 llCXO,'.\llbJX J1arpa11)Kel3bJX ypa1mem11l npHBO,!l,HMbIMH CJTe)l,CTBHHMH, 

•11"1'0)1, BKJllO'iCHll51 11011etl illTIOKCJih6epra [20] HJ)l<).\aCTCS! B MO,l\HcPHKa.J..\IIH. flpe.n.cTaBJISieT 

llllTCpec TOT q1aKT, 'ITO 13KJ110'Je1n1e nonefr illTIOKem,6epra B TI]>lfBO/lHMOM CJ!y<Iae MO)KeT 

CJJy)!rnTb HHCTpyMCHTOM ,ll,,,51 noCTpOCH115! /1YallbHblX cPOPMYJIHpOBOK paccMaTp11BMMblX 

l'<'OJHili , TaK KaK npH onpe,n.eJICllllblX yCJIOBHHX uce cPH3WICCKIIe CTCI1em1 CB060,ll,bl .ioryr 6h1Tb 

11J>Cl \CTaBJTellbl TIOJ151MH lliTIOKeJib6epra, B TO BpeM51 KaK HCXO,.'\llble no,,H MOryT 6b!Tb UOJTHOCTblO 

O'l 'KaJ1116poBaHbJ. floJ1y<1aeMblC TaKll11 o6pa3011 ,ll,yaJlbHble cJ>op~1ym1pOBKll HC 6y;1,y-r ll~IeTb 

01 ·paHll'ICHHH Ha pa3MCp110CTb npocTpam: rna-BpCMCHlJ. 

U:eJJH " 3a,D;a'IH HCCJJe)l.OBattHfl. Uenb!O ;.i,11cccpTa1~1111 HBJIHe'l'C51 pa3pa6oTKa HOBblX 

MCTO;.I,013 HCCJIC,ll.Ol3alllrn KaJIH6pOBO'illblX Teop11ii c Bb1CWH1111 npOH3130,'.(Ubi.IH H uccso60,n.uo-

11opO)K/\CHHblMH CJ1'1'1CTpH51MH. 

,lLJi51 ,l\OCTIJ)KCHH51 llOCTaBJJCHHOH 1\CJIH 6bIJIH ccjJopMyJIHpOBaHbl CJIC,LJ,YIOW,He 3a,D,a•rn: 

l. pa3pa60TKa npou,c.a,ypbl 1!8.XO>K,LI,emrn 3aKOllOB coxpa11c111rn, llCKaJJOHH'iCCKH CBSI3al!llbL'( 

c CH~IMeTp!1511lll Cl!CTeMbl, a TaK;l(e o6UJ,lfX MeTO,ll.OB noCTpoemrn ycTOfr'lllBblX 

B3aHMO/~C(JCTBflH B Te0pH51X no;rn c BbJClllHMH npOH3BO,ll.HblMH; 

2. 11axo)K,l.J,em1e 3aKOIIOB coxpaJICHIUI H nocTpOCHHC MYJtbTHraMHJibTOHOBOM <PopMym1pOl3KH 

paCJJIHpCHHOli 'fCOP'"' '-IepHa-CaliMOHCa c BblCWHMH npOH3BO/.l,HblMH; 

3. 11axO)K,'\e1rne c nOMOW,blO npe,llJIO;l(ellllblX MeTO/lOB llOBblX ycTO(f<JHBhlX nepmHJJ 

B38HMO/WHCTBll5! B pacwHpeHHOH TCOpllH l.fepHa- Cal!•JOHCa c 3apm1<eHHb1'l CKaJT51pHblM 

rJOJieM c Bb!CWHMH 11po113BO;.I,Hb1Jl.IH; 

4. pa3pa60TKa raMHJlbTO!IOBa cjJopMaJTll3Ma co CBH3mm, a TaK)Ke COOTl3eTCTBYIOJ[\ero 

raMHJibTOHOBa BB<I>-BPCT cJ>op~1a11113Ma , r111Tb1Ba10w11x oco6eHHOCTH 11ccso6o;~Ho-

11opo)K,ll,CHHOM KaJm6poBO'lHOH anre6pb1 ; 

5. 11aXO;l(,TI,eIJHe CB513H MC)K,.'\y 11ecno60,!1,llO-llOpO;l(,!l,eHllOfr KaJTH6p0130'1l!Otl Clf'11vleTp11etl 

H aJlbTepHaT11BHOi1 cjJop~lOH 11p11BOL(H•JOfi KaJT116poBO'iHOH CHMMCTpHll 6c3 CBS!3CH Ha 

KaJJH6pOBO'lHblC uapaMeTpb1; 

6. HCCJTe/ \OBaune 11ecso60,n.uo-nopo)K11e11110tl KaJTH6pOBO'lllOfi CH•IMeT(JllH raMl!JlbTOHOBblMH 

MCTO,ll,aMH B KOHKpCTHblX MO,ll,CJUJX; 

7. pa3pa60TKa ~teTO,L\a BKJJIO'iCHH51 llOJiefr illTIOKCJib6epra B Te0p115IX c npHBO/\ll~!Oil 

KaJH16poBO'lHOH CHMMeTpHefi; 
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8. pa3pa6oTKa npmw.a,ypbl llOCTpoemrn ,ll,yaJTbHblX cjJopMyJTHpOBOK c Bb!ClllHMH np0113BO,l\Hb!Mll 

B TCpMHHax rIOTCHl~HaJTOB IJCXO/lllblX llOJlefi, a TaK)Ke Haxo)K,l.J,eHil51 COOTBeTCTBJIOll~Cro 

,ll,eACTBHS! lliTIOKeJib6epra; 

9. nocTpoeHHe c TIOMOII\blO npe,ll.JTO)f<eI!HblX MeT0/1013 ,D,yaJTblll>IX cjJopMym1poBOK MaCCllBllblX 

nonefi cn11Ha 1 11 2, a TaK)KC 6e3Maccosoro cnHtta 2. 

Hay'IHCIB HOBH3Ha. Bee oc110B11b1e pe3yJih'l'aTbI ,a.11ccepTau,u11 51BJISIIOTCSI HOl3b1M11 11 

11011y<JeHbI nnepsb1e. TaK, HanpnMep, snepBbie npo11eMOHCTp11poBaHa M)'JTbTnr-a.MHJTbTOHOBOCTb 

psi11a no11esbrx TeopHi1 c Bb1cw11M11 npoH3B0/1HbJMH. TaK)Ke 6bwa pa3pa60Ta11a 06w,a51 

npou,e,D,Ypa 13KJIJO'iel!H51 ycTOH'iHBblX 133al!MO,!l.eiicTBHl1 MC)K,ll,)' ,l\BJM51 TeOpll5IMII c Bb1CWHMl1 

npOH3B0/1HbIMH, O,ll,Ila H3 KOTOpbIX 51BJI51eTCH KaJT116poBO'IHOfi. Hat111e11b1 HOBbJe sepw1mb1 

B3aHMO,l\CtlCTBHM B pacwupeHHOH TeopHH l.fcpHa-CafiMOHCa c 3ap51)KeHHblM CKaJT51pHbJM noneM 

c 13b!Cllil!MH npOH3BO)\HblMH, COBMeCTHbie c Tpe6osamrnMH yCTOtl<JHBOCTll, 13 '1'01'! 'IHCJie H 

Ha raMHJibTOHOBOM ypoBHC. BbtJI pa3pa6oTaH raMBJibTOHOB cjJopMaJTH3M co CBH3HMlf ,n.; rn 

CJJCTeM o6w,ero l3H,l\a c HeCl306o,ll,HO-nOpO)KIICllllOi1 KaJT116poBO'IHOll CllMMCTpueH:, B TOM 'iIICJie 

6b11111 snepBbie no,,Y'fellbJ o6w,ne raMl<JibTOIIOBbJ npamrna noc-rpoemrn KaK KaJTtf6poBo'lllbfX 

npco6pa30Ba1111l1, TaK If ypas11e11Hil, orpaHwrnsa!Ow,Hx Kan116poso'l11b1e napaMeTpb1. TaK)!<c 

6bino pa3pa6omuo 06o6w;e1rne raMHJibTOnosa B<l>B-BPCT cjJopMaJTlf1Ma c y'liITOM oco6ettHOCTell. 

nec13060,n.110- 11opo)K,a.e1rnofi Kanu6poBO'iHOfi anre6pb1. B11epl3bie ycTaHOBJteHa CB513b Me)i(/1Y 

HeCBo60,ll,llO-nOp0)K/1CllllOi't KaJI116poBO'iIIOH CIIMMCTp11cfr 11 aJTbTep11aTJfBllOH err npHBO,!l.llMOI! 

CllMMeTp11efi 6011ee 13blCOKoro nop51,!l.Ka c TO'IKll 3pemrn ffiMHJlbTOHOBa cjJopMaJTH3Ma co CB51351Mll , 

a TaK)KC CB513b Me)i(/1Y COOTBeTCTBJIOU\HMll 3THM /WYM cjJopMaM KaJlll6poBO'IHOtl CHMMeTpHH 

BPCT KOMllJICKCaMH. f10J1yc1e11b1 pa.Hee ue11313ecT11b1e ai1a11or11 KOCMOJIOI'H ' teCKoii 110CT05l11110J.i 

B TeOpH51X 6e3MaCCOBb!X llOJieH Bb!Cl.UHX C1111HOB , a TaK)Ke npe,ll.JIO;l(ella CHCTeMaTW!eCKa51 

apOl\CIIYPa nony'ieHH51 ,n.al!HbLX rno6aJTbHblX coxpanmow,HxC51 BeJIH'lllH HCXO,l\51 113 ypa13ae1mil: 

na KaJTu6po130'lllbie napaMe-rpb!. TaK)!(e o6u\a51 11TepaT11BHa5! npou,e,D,ypa 13KJllO'lemrn nonelt 

illTIOKeJib6epra BnepBb!e o6o6w,eHa Ha CJiyqafr npHBO,ll,llMOli KaJI1I6poBO'iHOH CllMMe'l'pHI!. c 
llOMOW,blO npe,ll,JIO)KCl!HOro B pa6oTe MeTO,l\a llOCTpoeHHH 11YaJlbHblX cl>opMynupOBOK llOJiy'ieHbl 

neu3BeCTHbie pa11ee ,ll,)'aJTH3aU,HH Macc11l3HbJX npeJ\CTaBJ1e1111tl cmma 1 11 2, a TaK;l(e 6e3Macconoro 

cn11Ha 2. 

TeopeTH'leCKCIB H npaKTH'leCK<UI 3Ha'IHMOCTb. Pe3ynhTaT1>1 11wcceµTa1~HH 

npe,n.cTaBJI51IOT HHTepec /1Ji51 cneU,HaJIHCTOB B 0611acTH KBaHTOBOtl Teop111t 1101151 If MaTeMaTH'iCCKOH 

cjJH3l!Kll. TeopeTH'ieCKa.5! 3Ua'll!MOCTb pe3yJibTaTOB 06yc; 1013ne11a TeM, '!TO pa3pa.6oTam1b1e B 

,!l.HCCepTa[\HH MeTO/lbI ,ll.JIS! HCCJie,ll.Ol3aHHS! TeOpHtl c Bb!CUJHMH npOH3BO/lllbIMH H nec1306011no­

nopo)K11eHHb!Wf Cl1MMeTpHS!MII, a Ta.K)Ke nocrpoeHHH HOBOf'O Tima /1Ya1TbHblX cjJopMyn11pOBOK 

c BblCUIHMII npOH3130,ll,Hb!MH JIH6o ne IIMe/OT aJlbTCpHaTHBbl , JIH6o 11a10T npeHMYU\CCTBa no 

cpaBHeHHIO c pa.Hee HCTIOJlb30BaBWHMHC5! no,n.xo,n.aMH. 

ITpaKTH'iCCKfill 3Ua'iHMOCTb 06ycJ10BJICI1a npttMe1rnntteM npeJJ.JIO)KemthlX MeTO,l\OB ,ll,Jl5! 

psi11a aKTYaJTbHblX Teoputl TIOJ151 c 13b!CUIHMll npOH3BO)\Hb!Mlf H uecso6011110-rropo)KllelmblMH 

c11MMeTpH511'IH. TaK)Ke 6b1JI11 nocrpoe11b1 pa.Hee HeH3BeCTHh1e ,D,yaJibHb1e cjJoptv1y11HpOBKH ,ll,JISI 

no11elt pa311H'lllblX cnmmn, COBMeCTHblC B npocTpaHCTBe mo6otl pa3MCpHOCTII ll nepcnCKTIIl31lbie 

c TO'iKH 3peHH51 BKJ11oqe111rn s3a11Mo11etiCTBHtl. Pe3yJ1bTaTb1 , 11onyqe m1b1e B pa6oore, Hl3JIHIOTCH 

o6W,H1'1H H BllOCJIC,U.CTBHH MOryT 6b!Tb npHMeHeHbl K WHpOKOMY KJiaccy cPH3H'ieCKH 3lla'iHMblX 
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·1 (.'OpcTHKO-nOJieBbIX MO,ll,eJieii. 

MeTop;ononur "' MeTO,lJ;bI HCCJie.n,oBattHH. B xo,ll,e pa60TbI Ha,n, ,!J,11ccepTau,11eil 6b1JI 

paa pa6oTal! KOM!IJ!CKC IIOBblX KOBapual!TllblX II raMIIJ!bTOHOBblX MeTO,ll,OB HCCJ!e):\OBamm 

("l'PYKTYPbl K3Jrn6poBO'iHOii anre6pbl, B TOM 'iHCJ!e !I03BOJ151JOUJ,HX 1!3.XO,[IHTb BepWHllbl, 

KOllTPOJIHpOBaTb COBMeCTHOCTb II ycTOii'iHBOCTb B33HMO,!l.el!CTBUi1 B TeOplillX c BWCUJUMH 

npou3BO,ll,HbIMH. TaK:>Ke B pa6oTe o6rn_ut1 ¢opMaJIH3M KaJIH6poBO'iITbIX Teopnli 0606U1aeTC5! 

Ila CJly<laH CHCTeM c HeCB060,ll,HO-nOp0)1(,[\eHHOii KaJIH6pOB0'!HOii CHMMeTplleH. ITocTpOeHHe 

JJOBOrO THna AfaJibHbIX ¢opMyJI11pOBOK c Bb!CWHMll npOH3BO,!l.llblMl1 CB513aJfO c llCrJOJlb30Ba!Hf8M 

0G1 1i,e!l KOBap11a111:Ho~1 npo1i,e.n.ypb1 BKJ1JO<Je11u51 no.~cii illTJOKeJib6epra. on11pa1ow,ei1c51 11a MeTOA 

llllBOJllOTHBHOf'O 33MblKaHl15l c11c.·reMbl rIOJleBbIX ypaBHeHHH. 

IloJio)l(eHHH, BbIHOCHMbie Ha 3auJ.HTy. Ha 3aUJ,11TY BbIHOC5!TC51: 

l. I1po1w.n.ypa IlOCTpoemrn ycroli'il1BblX B3al1~IO,ll,eficTBHl1 B Teop1111 c BbICWHMH 

npOH3BO,[\HbIMll ,'.IBYX none/.\, BOJlHOBble onepaTOpbl KOTOpblX npc,a_cTaBJrnJOT co6o/.\ 

non11110Mbl OT HeKoToporo .n.pyroro ,a_11¢¢epe11u,1{aJibHoro onepaTopa nepBoro HJIH BToporo 

110p51,'.IK3. 

2. Ilpou,e.n.ypa nocTpoeHH51 MYJlbTHraMHJlbTOHOBbIX ¢op~1y;mpoBOK ,a_m1 Teop11f.l nOJI51 

c Bb!CUJHMH npou3BOAllbIMH. YcTO/.\'lHBOCTb Teopail c BbICWHMil npou3BO,ll,llbIMH B 

raMHJlbTOIIOBOM ¢opMaJill3Me, CB51331111M c llaJJH'llfeM orpam1<JeHHOrO npe,.'J,CT3BHTeJrn 

ceMei1cTBa raMHJibTomrnuos. IlocTpoem1e MYJibTuraMHJibTOnoso/.\ ¢op~1ynupOBKH 

pacurnpCHHOii TeOpHH qepua-Ca/.\MOHCa. 

3. I1oc-rpoe11ue yc-roii'iHBb!X B33HMO,ll,ellcTBHil B pacur11pemmfi Teop1111 qepna-CaliMOHca c 

33Jl5l)l(eHHhIM CKaJI51pHbIM IlOJleM c BbICIUHMH npOH3B0,'.1HbIMH. 

4. fa~!HJ!bTOllOBa cPOPMYJ!HpOBKa CO CB513SIMH JI1o6oro KOHC'lllOf'O IlOKOJ!eIUrn ,[1Jl51 TCOpHJ.i H0/151 

o6w,ero Bll,[la c 11eCBOOO,[\IIO-IIOpO)l(,ll,etlHOf1 KaJIH6poBO'IHOf1 CHMMeTpuei-1 , B TOM 'IHCJie o6UJ,aH 

ra~!HJibTOHOBa npOI\e.n.ypa llOJlY'ielmH ,a_11¢¢epeHU,HaJibUblX ypaBHCHl1H, orpaHH'II!BaJOUJ,HX 

Kan116poBO'IBbie napaMeTpbI. 06o6U\eHMe raMHJibTOHOBOro B<l>B-BPCT ¢opManH3Ma ,!\Jl5I 

TeOpHi1 Il0Jl51 c HeCB060,!J,HO-IIOpO)l()J,eHHOi1 KaJI116pOBO'IHOH CHMMeTpttei1. 

5. CHc-reMaTwrncKtt/.\ cnoco6 no11y'ieHH5! rno6ai1bub1X coxpaH51JOUJ,HXC51 seJIH"IHtt, 3Ha'ietttt51 

KOTOpb!X onpe,ll,eJ!51JOTC51 acHMilTOTHKa~m IlOJieit H 11X npon3BO,!l.HbIX, HCX0,!\51 IJ3 ypam1e11uit 

CB513ei1 Ha KaJm6poBO'lllbie napaMeTpb!. I1ocTpoe1111c aHaJIOrOB KOCMOJ!Ol'H'leCKOH 

nocT051HHOi1, 51BJI5ltOU\eiic51 npocTei1IUHM np11Mepo•1 rJI06aJ1b110fl coxpa1rn10UJ,e/.\c51 

BeIBl'HIHbI, ):\Jl51 6e3MaCCOBbIX nonetl BbICillHX cmmoB c necso60,ll,HO-HOpO)l(,.'l,eIIIIOli 

KaJIH6poBO"IHOtl CHMMeTpMei1. 

6. Cs513b 11ecso60.n.110-nopo)l(,ll,eHHOli Kairn6poso<JHOi1 cu•tMeTp1m c aJibTep11aTHBI1bIM 

onncam1eM Toli )Ke cncreMbI B TepMmrax npnBO,!l.MMOil CHMMeTpHn c napaMeTpaMH, 

He orpaHH'ieHHbIMH CB51351MH , c TO'iKII 3peHH51 raMHJ!bTOHOBa ¢opMaJIH3Ma, a TaK)l(e 

CBH3b Me)l(,LI.)' cooTBeTCTB)'IOU\HMH BPCT KOMIIJieKCaMH, ne3KBHBaJieHTllOCTb KOTOpbIX 

o6ycJ10BJJe11a pa3JIH'IHb!AI CTaTycoM r1106aJibHblX coxpaH5110UJ,HXC51 BeJJH'IHH no OTIIOWeHHJO 

K pa3JJH'iHblM sapHaHTaM BPCT CHMMeTpHH. 

7. 06UJ,a51 KOBapHaHTHa51 npou,e,a_ypa BKJ!!O<JeHf.151 noJielI illTIOKeJib6epra c npHBO,'.ll1'lOH 

KaJJH6pOBO'lHOtl CHMMeTpHett , on11pa!OUJ,351C51 ua MeTO,[I HHBOJ!!OTllBHOro 33Mb1K3IIH51 

CHC1.'eMbl noJieBblX ypaBtteHHH. 
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8. MeTO,[\ nocrpoemrn AfaJibHb!X Q)OpMyJmpOBOK B TepMil!Iax llOTeIIU,HaJIOB HCXO,ll,Hl>IX 

noncri AJJH CHOOOAHb!X Tcop11i1 noJI51 , HHBOJIJOTHBHOe 3a~1b1KaH11e KOTOpbtX co,a_ep)l(HT 

TorronomqecKym no):\cncTeMy. CncTeMaT!!'ICCKa51 npou,e,a_ypa nocTpoeHH51 nopo)l(,.'l,aroU1ero 

; 1etiCTBH5!, CO,ll,ep)l(aUJ,ero Ka.K HCXO,!l.Hble rIOJ151 , TaK II llX llOTeHU,llaJibI , f.13 KOToporo 

pa3Jlll'IHbl8 AfaJlhllbie ¢opM)'JIHpOBKI! llOJIY<JaIOTC51 COOTBeTCTBYIOUJ,e/.\ QJHKcau,Hefl 

KaJIH6pOBKH. 

9. )lyanbHble OIIHC3Hl151 c BbICillHMH npOH3130,[lllblMH ,[IJ151 MaCCilBHbIX noneii Clll!Ha 1 H 2, a 

TaK)l(e AJ151 6e3MacCOBOro CIIHHa 2. 

CTeneHb .n,ocToaepHOCTH pe3yJibTaTOB HCCJJe,D;OBaHHH. ,Ll;ocTonepnocTb pe3yJibTaTOB 

o6ecne<JHBaeTC51 HX BHY1.'peuHe/.\ caMocornacoBaHHOCTblO, COBIIa,'.leHHeM B '13C'l'HblX CJIY'i351X c 

y)l(e H3BecTHbIMH pe3yJibTaTaMH, a 'ffiK)l(e np11MeHeH11eM coBpeMeHHbJX MeTOAOB HCCJie,ll,oBamrn 

KaJI116poBO'IHblX Te0p!1H 1101151. 

Anpo6a1J,HH pe3yJibTaToB Hccne.n,0BattHH.OcHoBHb1e pe3yJibTaTbI ,a_uccepTa11H11 

,!\OKJJa,ll,bIBaJJHCb 11a 24-11 BcepoccnitcKoi-1 nayq11ori Kon¢cpenu,rru cry,a_enTOB-cPIDHKOB u MOJJO,!\bIX 

r1eHbIX (BKHC<I>- 24) (r. ToMcK, 2018 r.) , Me/K,a_y11apo,ll,11oi1 neT11en mK0:1e no TeopeTw1ecKoll 

cPH311Ke JOINT FAR/ ANSEF-ICTP and RDP-VW summer school in theoretical physics 

(r. Epesa11, ApMemrn, 2018 r.) , Me)l(,ll,yHapo,ll,HOli mKone Trans-Siberian School on High 

Energy Physics (r. To~1cK , 2019 r.) , MC)l(,!l.Yttapo,a_HOI1 KoH¢epeHu,1rn The XXIII International 

Scientific Conference of Young Scientists anc\ Specialists (AYSS- 2019) (r. )ly611a, 2019 r.) , 

Me/KM_yHaµo,ll,HOf:i Kon¢eµem\HH The XXIV International Scientific Conference of Young 

Scientists and Specialists (AYSS- 2020) (r. ,Lly6Ha, 2020 r.) , Me)l(AYHapo,a_Hoil Hay<JHOti 

KOH¢epe11u,1111 CTYAPllTOB , ac1mpa11ToB " MO,lO,'.J,bJX yye11b1x «JloM011ocoa 2020» (r. MocKsa, 2020 

r.) , Me)l(,a__yHapoµ,Hoi1 Km1¢epe11u,11u The XXV Int ernational Scientific Conference of Young 

Scientists anc\ Specialists (AYSS- 2021) (r. A JJM<UbI , KaaaxcraH , 2021 r.), Me)l(/i.yttapO,l\HOi-1 

11ay<moi1: KoH¢eµeHU,HH cTy,ll,errroB, a;;rmµa11TOB H MOJIO,LJ,bIX Y'IellbIX «JloM011oco0- 2022» (r. 

MocKBa, 2022 r .) , MocKOBCKoi1 '1e)l(,!l.Ynapo,n_uor1 WKOJIC ¢113HKH MISP 2022 (r. )ly6ua, 2022 

r. ) , Vil 13cepoccm1cKOM MOJJO,.'I,e)l(110•1 Hay<JHOM ¢opy.ie «HayKa Gy,a__yu~ero uayKa MOJIO,!J,bIX» 

(r. HOBocH611pcK, 2022 r.), Me)l(,a__y11apo,!J,HOA Kott¢epem1nH The XXVI IuLernational Scientific 

Confrrenr:e of Young Scientists anc\ Specialists (AYSS- 2022) (r. ,[ly6Ha, 2022 r.). 

Ily6JIHK31J,HH. Ilo TeMe .n.11ccepTau,1m ony6JIHKOBaHO 17 pa6oT, B TOM 'IHCJ!e 14 CTaTef-l B 

)l()'pHaJiax, BirnJO<JeHHbIX B Ilepe<JeHb peu,eH3HpyCMblX liaY'lHbIX H3,ll,3HHfi, B KOTOpbIX ):\OJJ)l(Hbl 

6b!Tb ony611HKOBa1Ibr OCI!OBHble Hay"IHbie pe3yJibT3Tbl ,ll,HCcepTa!J,Hfi Ha COHCKam1e yqe11oli 

C'relleHH K3H,'.IH,[\3Ta ttayK, Ha COHCKaHHe Y'leHOii CTeneml ,'.IOKTOpa HayK (H3 Hf.IX 8 CT3~'e ii B 

3apy6e)l(HbtX uay<mwx )l(yp11anax, BX0,'.151UJ,HX B Web of Science, 3 CTaTbH B pocc11i1CKHX nay<JHbIX 

)l(ypnanax, nepeBo,a_nbre sepcun KOTOpbIX BX0,'.151T B Web of Science, 1 cTaTb51 B nepeso,a_1ml1 

sepc1m poccuf:icKoro Hay<JHOro )l(ypHana, BXO,l\51UJ,ei1 B Web of Science) , 3 cTaTbll B c6opH11Kax 

Ma:rcp11anoB KOH¢epeHu,11f.l , npe,a_cTas11eHHbIX B H3,D,aHH51X, BXO,D,51UJ,HX B Scopus. 

CTpyKTypa H o6'beM )J,HCCepTa[l,HH. ,Ll;HcccpTaLJ,H51 COCTOHT H3 BBC~\eHH51, Tpex rnaB, 

33KJ!IO'ICUH51, CllHCKa .~HTepaTypbl ll 0,'.1110!'0 np11JJO)l(elllm. 06'beM AMCCepTau,1m COC'raBJ15leT 139 

crpaHHLJ,. CnucoK JIHTCpaTypb1 BKJIJO<JacT 170 1rn11MeHOBaH11i1. 



10 
OCHOBHOE CO,II;EP)KAHI1E PABOThI 

Bo aae.n.ettHH co.n,ep:>Kl!TC5I o6ll.18JI xapaKTepKCTHKa .n,uccepTa.I.\HOHnorr pa6oTbI: 

<ll«ryaJlbHOCTb T8Mbl llCCJJe,IJ,oBaHIHI , creneHb ee p3.3pa6oTaHHOCTI1 , IWJJII I1 3 a;i.a'lll HCCJIC,ll,OBaHH51 , 

llOJIO:>KCHHJI , BblIIOCl!Mble ua 3~HTy, HayYIIaJI 1!0Bl{3lia, TeopeTHYeCKa51 I1 npaKTHYeCKaJI 

ll!a'IHMOCTb l!OJJyYeHHblX pe3yJJbTaTOB, MeTO,IJ,OJJOf'I151 I1 MeTO,IJ,bl HCCJJe,IJ,OBaHH51. 

B nepaoii rnaae pacc~1aTpHBaeTC5I npo611eMa yc.'TOHYHBOCTil TeopHfi c BhIClllHMH 

llJ>0113BO,ll,Ilb1MH, BOJJIIOBbie onepaTOpbl KOTOpblX npe,LJ,CTaBJJ51lOT co6o!t 110JJl1ll0Mbl KOlle'lllOf'O 

11op5I/~Ka OT HeKOTOpOf'O ;:i;pyroro caMoconp5I)f{e1111oro oncpaTopa nepsoro 1111H sroporo nop51,LJ,Ka. 

B pa3.n.ene 1.1 pa3pa6aTwaaeTc51 npol\e,a,ypa HaxO:>K,LJ,etlll51 3aK011oa coxpai1eHm1, 

llPKa1101111YeCKH CB513allHbIX c CHMMeTpT!5IMTI ClfCTeMbl , a TaK>Ke o6U\11C MeTO,ll,bl IIOCTpoemm 

.YCTOfhHBblX B3a!1MO,l.\ef1cTBH.ii B TeOp115IX 1101151 c Bb!Clllll~lll npOI13BO,ll,HbIMI1 paccMaTpHBaeMoro 

r1111a. OcHOBllaJI H.,LJ,e51 cocTOHT B TOM , YTO 11ueeTC5I ,LJ,Ba ua6opa no11e!t, BOJJHOBbJe onepaTOJJbI M 

11 M KOTop1>1x rrpe.n,cTaBJJ5IIOT co6orr rro1111110Mb1 OT HeK0Top1>1x nepa11YH1>1x onepaTopoa W 11 

W, KOTOpwe npe.n,no11ara10TC5I ITyauKape-11ttaap11aaT11wMH. ITepBirY11wrr onepaTop W TaK)!(e 

npe,l.\rronaraeTC51 KaJJH6posoYJ10-uHBapuanT11bIM. ITepBHYHbre TeopHH .n,orrycKaJOT KOBapnal!'r11yro 

lll'PIUHHY B3a!!MO,l.\CltCTBI151, COBMCCTHYIO c Tpe6oBaHI1CM KaJJ!!6poBOYHOH llHBapHaHTHOCTll. ,U"1ll 

cao60.n,n1>DC Teopull rrpoH3BO,ll,HOro nma, onHCb!BaeMbIX oncpaTopa~rn M 11 M, HaxO,LJ,lITC51 

('CMeflCTBO coxpaH5l!Oll.\HXC51 Tell30pOB, Kl\)f(,l.\b!ll I13 KOTOpb!X CB5131\ll c CHMMeTpHell OTllOCllTeJJbllO 

11pocrpaHCTBeHHo-epeMeHHb1x TpaHCJJ5ll\Ilii. HeK0Topb1e H3 npc.n,cTaBHTeJJerr 3Toro ce~1ciicTea 

MOryT T!MCTb orpal!lf'Jelmym CHH3Y 00 KOUllOHCHTy, .zwyr11e :>Ke, BK:UOYaJI KaHOllMYCCK!!ii 

TCll30p 3HCprHH-11MIIYJJhca, 0Ka3b!Ba!OTC51 HeorpaHIIYCHHb!Ml1. 3a.n,aYa COCTOHT B HaxO:>K,IJ,eHH11 

IJ"Ja.Jl~IO,LJ,eflcTBHlt Me:>K,IJ,y TeopH5IMH npOH3BO,l.\IIOf'O THna, o6o6ll.\aIOll.\HX B3aUMO,LJ,e(tcTBilll MC:>K,D.Y 

nepBll'fl[bJMTI MO,IJ,eJJ5IMH, TaKl-!M o6pa30M, '!TO !!eKOTOJJblll orpaHlf'ICJl!!bIB npe.n,CTaBHTeJlb 

Ct!MCi1CTIJa TCH30p0B 3Hepr1111-11MflYJJbCa CB060,ll,HOtl Teop1111 npO,ll,OJT)f{aeT coxpaH51TbC51 Ha ypOBHe 

1naHMo.n,efiCTBHil. fiocTpoem11>1e TaKHM o6pa30M ycrott'!HBbie BepurnHhI B3anMo,n,eilcTBH51 c 

11co6xo.n,11MOCTblO HCJJarpaH:>KCBbl. 

B pa3)l,eJie 1.2 paccMaTpuBaeTCR pacI1111JJemia51 Teop1rn qcpua-Can~m11ca c B1>1cw11M11 

npon3BO,IJ,HbIMH, npe.n,cTaB11mow,M1 co6orr Knacc TeopHrr aeKTopnoro 1101151 A = A,.dx'' e 

TpcxMepHOM npocrpaHCTBe Mi-rnKOBCKoro, onHCb1BaeM1>1rr cPYHKL\110HaJJOM ,l.\CHCTBl151 

1 
S[A] = 2 *A/\ (m2

aoA + maa * dA + a2 * d * dA + a 3m -
1 * d * d * dA + ... ) , (1) 

r.n.e * - orrepaTop Xo.n,:>Ka, d - .n,u¢¢eperm;nan :i;e PaMa, m - noc.:TO><HHOJl c.: pa3Mep11oc.:T1>10 

Maccw, ao, a 1, a 2 , a 3 , ... - 6C3pa3~1epHb1e nOCTOHHHble Bell.\eCTBeHHble napaMeTp1>1. IToKa>aHo, 

•1-ro pacrnupe1rna51 Teop1rn qep11a-CarrMOHCa n-ro nop51,IJ,Ka ,11onycKaeT (n - 1) napa.ieTpHYecKoe 

CCMCHCTBO coxpaHlllOll.\11XC51 BeJJH'll1H, 'ITO B f'aMl1JlbTOHOIJOM ¢opMaJJH3Me COOTBeTCByeT 

(n - l)- napa•teTp11YeCKO•ry CP.•reltcTR.Y raMl1JlbTOHlf'1.HOR, TO P.CTb pa<'.C~!;tTpHRae.ia51 

Teop1151 5IBJJlleTc51 MYJJbTHraMHJJbTOHoeorr. Ha.nHYHe orpam1YeH111>1x 31\KOHOB coxpaHeHHll, 

06ecneYHBa10ll.\l1X ycTOii'IHllOCTb Mo.n,e1m, CB513aHo c ytt11TapHOCTb10 npe.n,cTae11e11115I l'pynnb1 

Oya11Kape, OIIHCbIBaeMOf'O ,IJ,CHCTBHCM (1): ,IJ,JJ51 yirnTapHblX npe,IJ,CTaBJICIIHl\ orpaHll'leHHb!C 

3 aKOHbl coxpaHeHHJI cyll.\eCTBYIOT, B TO BjJCMH KaK B CJ1y•1ae HeyH11TapHblX npe.n,CTaBJieHHil 

01111 He orpa1111'!eHbI cuu3y acer.n,a. Cpe,l.\H an1>-repHaTHBllhIX 3aKOHOB coxpaueHH51 MOryT 

co.n,ep:>KaTbC51 orpaHH'IeJIHble CHH3y, B TO BpeM51 KaK KaHOHH'!CCKall 3HeprHll Teopm1 ne 
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orpamrYena ClIIl3Y acer:i;a. faMJIJibTOIIOBa ¢opMy1111pOBKa co CB5135IMJ.I ,ll,Jlll Teoprm (1) CTJJOHTC51 

cTaH.n,apTH1>i.1 06pa30•1. CHaYana c no•1ou1b10 BBe,l.\eHH51 .n,onoJIHl1TeJJbHbrx nepe~1eHH1>rx, 

norJJOll.\aTOll.\IIX BblCWHe IljJOil3BO,ll,llble HCXO,ll,Hb!X rrepeMeHIIWX, CHCTCMa rrpHBO,ll,HTC51 K cjJopMe 

nepBoro nOp51,IJ,Ka, BKJllO'!a!Or.U,ell ypae11eJ1H5I 3BOJllOl1110IIHOro THTJa 11 CB51311. ,Uanee B KaYeCTBe 

raMmrbTom1a11a paccuaTpHaacMoi1 Teop1111 Bbl611paeTC5I cy•1Ma ee uaH6once o6w,ei1 orpa1111Ye11Ho!t 

coxpaH5IIOW,eflc51 BeJJil'JJlHbl H CJJaraeMbTX, nponOpl\HOIIaJibllbIX CBll3llM. 3aTeM HaxO,IJ,5ITC51 

COOTBCTCTllYIOll.\118 no,1y'!eHHOMY raMl1JlbTOH11aHy HCBb!pO>K,ll,eHHble CK06K11 fiyaccoHa, K01'0pb1C 

0,l.\H031Ia'IUO BOCCTaHaBJIHBa!OTC51 H3 1m.n,a raMl1JlbTOHHaHa c TOYHOCTblO ,ll,O CC'l'eCTBCHllOl'O 

npo113BOJJa, CBll3am1oro c HaJl11'111eM Ka.n116poao<morr CHMMeTpHH. C11MnJ1eKT11YecKa5I cjJopMa, 

accol\11HpoBaauaJ1 c 11ail.n,emfh1u11 cK06Ka~111 Ilyaccoua, onpe.n,enl!eT ceMeiiCTBO .n.el1cTB11ll 

nepeoro IlOJJll,IJ,Ka, npI1BO,ll,llll1HX K O,ll,HHM H TeM :>Ke KJia.cCn'!eCKHM ypaeHenHllM ,ll,BI1:>KCHl151 . 

YcrollYHBOC'rb pacm11peHHol1 TeopwH qepHa-CallMoHca e raM11JJbTOHOBOM cjJopMaJJM3Me Cll513atta 

c HaJIHYHCM orpaHHYCHHOro npe.n,c·ras11TeJJ5I CeMeHCTBa raMl1Jlb1'0Hl1aHOB. 

B pa.3.n.ene 1.3 11arr.n.eHbr HOB1>1e ycToflYHBble B3aHMo.n.errcTBl151 B pacm11pe1rnorr Teopuu 

qcpHa-CattMOHCa c 3apmKeHHWM CKaJUIJJHbIM IlOJJeM, rrepBHYHWMH orreparopa~IH KOTOJJbIX 

5IBJJmoTC51 onepaTop qeprm-Call:MoHca *d 11 orrepaTop )];' AnaM6epa, cooTBeTCTaemro , KaK a 

JlarpaH:>KCBOM, TaK 11 B raM11JlbTOHOBOM cj:>opMaJJl13MC. 

BTopa.51 rnaaa nocBl!ll.\CHa p3.3pa6oTKe ra•IHJJ1>To110Bhrx MeTo.n,oa 11cc11e,l.\OBauHll Teop11il. c 

rrnceo6o.n.110-nopo:>K,IJ,emrorr KaJJH6pOB0'1110H Cl1MMeTpnerr , KaJJ116pOBO'!Hble napaMeTpbl KOTO]Jb!X 

HC 51BJ!5IIOTC51 npo113BOJJhHbIMH cPYHKl1K5I~IH npocTpaHcTecuuo-epcucHHb1x KOOp,LJ,11HaT, a 

llO,ll,Yl1HCHbl ,IJ,11cjJcpepeHL\HaJJbHblM ypaBHCHI15IM, 

ti,¢i = ri,,(¢)( 0
• ti,S(</>) = O ¢? ra ,/' = O. (2) 

B pa.3.n.ene 2.1 paccMaTp11sa10TC5I OCHOBH1>1e oco6eHHOCT11 JiarpaH:>KeBoro om1caHH5! 

necno6o.n,uo-nopo:>K,LJ,iirmorr KaJJII6poao'!uorr a.rrre6p1>1, ueo6xo.n,nMhie ,ll,Jl51 .n,an1>Hellrnero 

nocTpoe11115I t.'ii raM11JJbT01101Ja a11anom. Hecso60,l.\HO-nopo:>K,IJ,errna51 Kan116posoY11a.51 CHMMeTp1151 

(2) nopo)f{.n,aeTC51 Mo.n,11cjJHL\HpoBaHHb1M11 TO:>K,LJ,ecTBaMH He-1'ep, 

8,S(</>)fi0 (</>) + Ta(</>)fa 0 (</>) = 0, (3) 

KOTOpbie co;.i,ep)f{aT KjJOMe HCXO,ll,llb!X 11arpa11:>KeBblX ypaBI1e1rnn O;S(</>) = 0 H KaJ1116pOllOYllb!X 

rcuepaTopoa r\,(</>) .n,aa .n.onoJmuTe111>Hb1x m1rpc.n.11e11Ta: onepaTOpb1 CB513eii aa Kanu6ponoY111>ie 

napaMeTpbl ra ,,(</>) , npe,IJ,CTaBJJ5IIOll~He COOOll ,IJ,llcPcPCPeIJL\11aJJbllblC onepaTOpbl C KOlle'lllOMCJJHbIM 

51,l.\]JOM, Uafa a = 0 a TaK:>Ke cPYHKL\I111 flOflOJJHeHl151 

'fa(</>, A)=: Ta(</>) - Ua(A) =: 0, Ua(A) = AzUia, (4) 

K0Top1>1e ue cso.n,5ITC51 K 1111Herr110tl KOM6mrao:nn narpan:>KeB1>rx ypam1eHu!t I1 co.n,ep:>KaT 

Mo.n,y1rnpttb1e napaMeTp1>1 Az. <I>yHKL\11H 11onoJ1HeHH5I H Hx .n,11¢¢epeHL\l1aJlbHbJe C.ijC,lJ,CTB1151 MoryT 

6b!Tb pa3pewellbl OTHOCHTeJJbHO MO,IJ,.YJJ5IpHblX napaMCTJJOB Ax= Jz(</>) , TaK "ITO Cyll.\eCTBYIOT 

TaK Ha3bIBaeMbie rno6aJJbHb!C coxpaH5110ll.\11CC51 BeJJllYl1Hbl Jz, KOHKpeT!!ble 3Hl\YCHH51 KOTOpblX 

onpe;,eJI5IIOTC51 aCl1MIITOTHKaMH lIOJJCfi I1 HX npo1131l0,l.\Hb!X. 

B pa.3,!1,ene 2.2 npuBO)l;!!TC51 CHCTCMaT11YeCKOe raMHJJbTOHOBO omrcarme neceo6o,n,uo­

nopo:>K.n,eHHOii KaJJ116poBO"IHOH CllMMeTpllH o6u,ero Bl1,LJ,a, ,l.\OnycKa!Oll.\ee CB51311 lljJOl13BOJlbHOI'O 

KOHeYHOro noK011e11illl. Kmoc1eay10 pOJJh B naxo:>K;.i,eum1 11ecao60.n.no-nopo:>K,LJ,e11HoI1 

Ka.rm6pOBO'!IIOH CllMMeTp11!! HCKOTOporo cPYIIKO:llOHil..Tla ;.i,et\CTBJJ51 !!rpaeT 11axmK,[\e1me 
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M0;111¢1111Hponamrh1x TOM)l,eCTB Hfil'ep (3). KaK TOJ!bKO TO)f{,'\eCTBa nall)l,eHbr, K03<jJqnm;neHThr 

11p11 ypa13HCH!UIX COOTBeTCTBYJOT KaJ1116poBO'-!Hbl11 rettepaTopaM, B TO npe1rn KaK onepaTOpbl 

f '",. onpC,ll,CJ!mOT ypaBHCmrn na KaJur6poBO'IHbre napaMeTpb!. faMl1JlbTOHOBO .a_etlCTBlle, 

(>JUll'O;~ap51 Cl'O KaHOIIl1'-leCKOH CTPYKType, O'-!ellb y,ll,OOHO ,I.I,Jl51 no;1yqe111rn MO)l,11cPHI..\HPOBaHHb!X 

rtl>K,l\CCTB c no11ow,b10 np11Meuemrn a;irop11n1a ,ll;11paKa-Bepnrn .. m1a ,I.I,JI51 11axo)f{.D;eHl15l CB513eli 

11 11pcA11onoMe111111 , 'ITo n cncTeMe 11Me10TC5I TOJ!hKO CB51311 nepnoru po)l,a. KaK 113necTHO, n 

JIOKU.Jlbll011 TCOpH11 110Jl51 aJ!['OpI1TM ,[l.11paKa-Bep!'1v!aHHa )l,OJ!)f{eH o6pb!BaTbC51 3a KOHe'-!HOe 

KOJlll'ICCTBO IITepal..\1111. 3anepwenHe aJYl'Op11TMa COOTBeTCTnyeT Mo.a,11<jJ11u,11poBauuoMy TO)f{.D;eCTBY 

I l('Tt'P (3). Ponb cPYHKl..\1111 llOHOJ!HeHirn 11I'paIOT BTOpM'-!Hble CB51311 BCCX HOKOJieHHll, KOTOpbie 

c·o;1c•p>t<a-r 110,11y.1rnpub1e napa11e-rpb1 , Ko-ropbre onpe,ll,eJISIJOTC51 acuunTOTllKau11 noneli 11 110f'YT 

m1110 3arm ceTb OT npocrpancrneHHO-BpeMeHHbIX KOOJ>,ll,HIJaT x. TaKHM o6pa30M, .HBHM 

llUll1Cll~IOCTb OT BpeMeH11 CB513eli Bb1CWI1X 110p51.1l,KOB MOMeT B03HI1KaTb .n;aMe B CJiyqae, eCJII1 

llC'XO/(llOe .n;ctlCTBI1e TpaHCJI.Hl.\110HH0-11HBap1·JaHTHO. 

B pa3,LJ,eJie 2.3 npe)l.JlameTC51 0606w,e1111e mMHJihTOHona B<l>B-BPCT ¢opManl!3Ma Ha 

c;ry•ial\ llCCB06o,a_tto-nopo)f{,!l;eHHOli Ka.JII16pOBO'IHOli Cl1MMeTp1111, cnel.\McPHKa KOTOpOI'O COCTOUT B 

'l'OM, 'ITO, no-nepBbIX, HeMHHMMaJ!bHbltl ceKTOp aCHMMeTpH'ieH no OTHOIIJenmo I< MTHIHMaJ!bHOMy, 

11 0T;111•11-1c OT cTaH.n;apTnoro B<l>B ¢opMaJYH3Ma, a BO-BTOpb1X, BTopw1ttbie CB513H, 5IBJI5IJOUJ,1iec51 

•11u·1 i,10 BPCT re1rnpaTopa, MOI'YT 5IBHO 3an11ceTb OT npeMeHu, ,n;aMe ecmr 11c..xo.n;110e ,a_eilcTBHe 

lll!llO O'l' npeMCHll He 3aBHCllT. 

B pa3,LJ,ene 2.4 H3y'IaeTc.H CB513h 11e)f{,!l;y Hccao60.n;Ho-nopo)f{.D;eHHoli Kann6pono'-1Hotl 

C'll~IMCTp11cll (2) ll aJibTepttaTIIBHOll el\ <jJopMofi rrpHBO.D;llMOll KaJI116poBO'-!llOfi CllMMeTp11H, 

llllJHLMCTpb! KOTOpofi He orpaHH'Jettbl CB5135IMH, 

ra 0 (¢)c"= O ¢o} :Jp" a(</J) c" = p" A(</>)£A' VeA. (5) 

'1'111<, B 110)1,pa3.n;e;1c 2.4.l noKa3aHo, '-!TO Mo)l,11<!Jul.\11pona1mb1e To)f{.D;eCTna HE!Tep (3) MOf'YT 6bITb 

11p11HC/\Cllb1 K To)f{.D;eCTBaM H eTep 

&,S(</>)R'A(<I>) = o, R'A(<I>) = r',,(<f>)p" A(<I>), (6) 

KO'l'OIJblC J3 06w,c11 CJiy'Iae llj)l1J30)l,l1Mbl 11 COJJ.epMaT np0113BO)l,Hbre 6onee BbJCOKoro nop5IJJ.Ka no 

llJ>PMe1rn, H npo)l,eMOHCTpllpOBaHo, 'ITO ¢YHKl..\HOHaJ! .a,efic1'BH51, 1!11Bap11anTHblfi OTHOCHTeJibHO 

11pt•o6pa30Batt1111 HeCB06o.D;HO-flOj)O)f{.D;eHHOli KaJ!116poBO'IHOi1 Cl1MMeTp1111 (2), HHBapuaHTeH TaKMe 

'l'JIOCllTCJJbHO np11BOJJ.11MOH KaJ!H6poBO'-!HOH Cl1MMeTp11etl 6onee BbJCOKOl'O nop51,n;Ka, 

6,<f>'=RiA(</>)£A, 6,S(</>)=O, V£A_ (7) 

lloJWa3JJ.eJI 2.4.2 flOCJ35IW,ell HaXOM/J,eHl110 CB513H Me~y .D;BYM51 paccMaTp11naeMbIMl1 ¢opMaMH 

KU.JIH6pouo'IJIOH Cll11MeTj)l111 c 'l'O'JKM 3pemrn I'aMllJlbTOIIOBa <jJopMa.TIH3Ma co CB513.HMI!. qTo6w 

11 0. IY' lllTb IIpHBO)l,llMble Ka;rn6poBO'iHhie npeo6pa3oBamrn, Heo6XO,!IHMO paCCMOTpeTb na6op 

l!'l'OJ)H'lllbJX CB513ell, npe)J,CTaBJI5110W,HX co6oli JJ.McPcPepeHL\11aJlbHbie CJie)l,CTBll51 nepBH'IHblX, B 

() l'JIH ' lllC OT 3aBl1CJ'l lll,I!X OT MOA)'JI51pHblX napaMCTj)OB HenpHBO)l,l!MblX CJ3513eli, COOTBeTCTBYJOUJ,11X 

11('<·11060A110-nopoM)l,emroli Kan116p0Ba'Inotl cHMMeTpHH. Bcne.a.crnHe nTopotl TeopeMbI HeTep, 

llOJ)51/IOK 11p0113BO.D;HblX no BpCMeHH Kann6poBO'JHblX napaMeTj)OB B npeo6pa3oBaHJl51X 

lllJllBO/(llMOH KaJ1116poBO'IHO!i Cl1M1!e1'p1111 COBfla,ll;aeT c nop5I)l,KOM COOTBeTCTBY!Oll(HX 'l'O)f{.D;ecTB 

lli• r·cp. 

KaK np11no.n;u110ii, TaK 11 a ecao60.n;1rn-nopo)f{).l,emJOii Kaim6poBO'llloli c1111ue-rp1111, 

01111cbrna1ou111M o)l,HY 11 TY Me c11cTeMY, cooTneTcTny10T BPCT KOMnJieKChI, CB>I3b Me)f{)l,y 

l 
J 
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KOTOpb!MH .HBJ!5IeTC51 npe)l,MeT011 113Y'leHl151 B no.n;pa3.D;eJie 2.4.3. ,ll;JI.H CHCTeM , B KOTOpb!X 

oTCYTCTBYJOT TpeTH'IHbie CBH311, a c.-rpyKTYJlHbie cj-JynKu,1111 npe,n;cTaBJTHJOT co6oli nocTo5IHHbre, 

npo,ll,eMOHCTpnpoaano, '-!TO 3Tn BPCT KOMIIJieKCbI camanbI Me)f{,!l;y co6ott n o6w,eM CJiyqae 

HeJIOKaJ!bHblM Ka!JOHH'!eCKI1M npeo6pa30BatrneM c JIOKaJ!bllOil nopoM.a_a1ow,eli ¢YHKL\Hetl . 

floKa3aHo, '-!To paccMaTp1113ae11b1e BPCT Ko1mneKcb1 u e3KB11aaneHTHw, 'ITO o6ycnonneno 

pa3JIH'JHblM CTaTycoM l'JI06aJ!bllbIX coxpattmOUJ,llXC.H J3eJIH'-!11H no OTHOIIJeHHJO K pa3Jil1'JHbJM 

nap11aHTaM BPCT c11M11eTp1111. C TO'-!KH 3peH11.H BPCT KoMn11eKca, cooTneTCTByJOw,ero 

Hecno60JJ.HO-llOpOM)l,e1moii KaJ!!i6poBO'IHOfl CHMMeTpllH, He3aBHCl{Mbie BTO]lll'-!Hble CB51311, 

5IBJimow,HeC51 I'aMHJibTOHOBblM a!laJ!Ol'OM ¢YHKL\Hii flOflOJIHelll151, npe.a,CTaBJI5IIOT co6on 

Tj)IIBl!aJ!bHble BeJil!'JHHbl H He 5!BJllilOTC.H cj-JH3H'leCKHMll iia6JJJO.D;BeMblMH. fJI06aJ!bHble 

coxpaH.H1ow.11ec>I BeJIH'-!HHhI, 3a,n.anaeMbJe na ypanneHmrx .D;Bl1;.J(eHH51 MO.D;YJ15Ip!TbIMH napaMeTpaMn, 

BPCT Tp11n11anbHbI 11 .D;JI51 Hl1X HeB03MoMHbI HH KBaHTOBhie <Pi ryKTyal.\HH, Hn KBaHTOBbIC 

nepexo,n;bl. TaKHM o6pa3oM, 3TOT KOMnJieKc nyqrne no.a,xoJJ.HT ,I.I,JI51 H3Y'IeHirn .n;1111aMHKH c 

<jJ11Kc11ponam1b1M11 Mo.a_yn5Ipllb!Ml1 napaMeTpaM>I. Tp11B11aJibHblMH BeJill'IHHaM11 c TO'IKl1 3peau.H 

BPCT KOMrlJleKca, octtosauHoro Ha npnno)l,n•JOli Kan116pono'lHoli c11.i11eTp1m, SIBJJSIIOTC.H 

npHB0,!1;11Mbie J3TOJlH'I1lbie CB5!3H. 9ToT KOMllJieI<c ny•trne IlO.D;XO.D;IIT ,!IJJ51 paCCMOTpemrn ne 

¢11Kc 11poBaHHbJX MO,ll,yJIS!pHblX napaMeTpon, KJiacCl1'IeCKaSI .D;HHaMHKa KOTOpblX He CBO)l,HTC51 

K noBepxHoCT11 rno6anbHhIX coxpaH5!1ow,llXC.H nen11'11111. B 3TOM CJIY'Iae npHHL\llllllaJYbllo 

B03MoMHa nocTanonKa nonpoca o cne1<Tpe f'no6a..rrhnhIX coxpaHHIOw,nxcH nen11q11n, 11x 

KBaHTOBbIX <jJ;1yKTYal.\HH 11 nepexo.n;oa. Bb16op MeM.n;y 3THMl1 ,ll,BYM51 He3KBHBaJJeHTHb!MH 

BPCT KOMnneKcaM11 3BBllCllT OT <jJ113H'-!CCKoll HIITe prrpeTal.\lill 11 He MoMeT 6bITb MOTI1BHpona11 

cj-JopMa.~bHbIMH npe11Myw,ecTBaM11 11; 111 a e.a_ocraTKaMH KaKoro-m160 H3 3THX .a_nyx <jJopMaJYH3MoB, 

TaK KaK OHH o6a 51BJJ5IIOTCJ'I CaMOCornacOBaHHblMH. 

B pa3,n;ene 2.5 06w,11t\ <jJopMaJIH3M , pa3pa60TaHH1>1t\ B npe,n;hI,ll,yUJ,I!X pa3.n;enax, 

npoHJIJIJOCTpHponaH Ha np11Mcpe Mo.a_e; m n11Heap113oBattttoli y H11Mo.a_y; rnpnoli r'paB11Ta1-11111 11 

MBKCBeJIJIOIIO)l,06Holi TCOj)IIH CHMMeTpll'IHO['O TeH30JJHOI'O noJI51. TaKMe B 3TOM pa3)l,eJie 6bJJia 

pacCMOTpeHa KaJll·!6poBO'lHaSI Te0p115! llOJT.H 6eccne.n;oBOPO 6e3MacCOBOI'O cmrna s, .n;;rn KOTOpoli , 

B •-taCTUOCTl1 , 6b!JIO npoµ,eMOHCTp11ponano , 'ITO .D;Jll1Ha IlOCJie)l,OBaTCJlbl!OCTll CB513eli J!Hlle liuo 

paCTEIT c ynennqe1meM cn11tta, KOJ!H'leCTBO MO,ll,yJI5!pHbIX napaMeTpOB TaKMe B03paCTaeT c 

yBeJIH'IeHneM s. 

B TpeTbeil: rnaae paccMaTp11saeTC5I npou,e.n;ypa nocrpoemrn uonoro Tnna ,ll,yaJibHbIX 

<jJopMyn11pOBOK c Bb!Cllll1Ml1 npOH3BO.D;HbJMH B TepMHHax fJOTeHL\HaJ!OB HCXO)l,Hb!X nonetl. 

B pa3,LJ,eJJe 3 .1 paccMaTp11naeTC.H o6w,asr 11TepaT11mia.51 npou,e.n;ypa BI<Jllo'-ler·rn.H nonefr 

Ilh10KeJJb6epr'a B CJiy'iae npHBO.D;l1MOfi KaJYH6pOBO'l!IO!l CHMMeTpm1, OCHOBanHa5! Ha 

llHBOJIIOTllBHO~I 3aMblKaHHH c 11c.-reMbl f!OJieBbJX ypanHeH11li, 110.D; KOTOpbl~I flOHHMaeTC51 

IlOIIOJIHem1e HCXO.D;Hb!X JiarpaHMeBblX ypaBHeUllH O;S(</J) = Q BCeMH B03MOMllb!MH l1X 

cne.a,cTBH5IM11 6onee HH3KHX nop51,ll,KOB r,,(</!) = 0. ITonoi 111e1rne 11cxo,'l.noll CHCTeMhl CJie)l,CTBH5!MH 

6onee Bb1CoK11x nop5I)l,KOB tte HapymaeT HHBOJIJO'l'l1BHocT11. ITp11Bo)l,11Ma5I CllMMeTpH51 

illTJOKeJib6epra COOTBeTcnyeT llaJill'JJTIO B llllBOJJJOTllB!IOM 3aMb!Ka111111 Ilj)llBO.D;l!Mb!X CJie.D;CTBJltl 

H AJI51 Hee, B OTJIH'IHe OT HellpllBO.D;HMOI'O cny'Iasr, OTCYTCTByeT CB513b Me)f{)l,y flOJJ5IMll 

ill'l'IOKeJih6epra H KaJIH6poBO'Illb1Ml1 napaMe-rpaMI!. ,ll;aMe eCJJH HCXO)l,l!Oe .a_ei1cTJ3!1e HC o6na.n;aeT 

Kan116poBO'IHOH CHMMeTpHeli, HHBOJIJO'l'l1BHOe 3aMbIKaHHe 
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a,S(<P) = O, T"(<P) = 0, (8) 
npe,D,C.'TaBmlloW,ec co6ol! HeJlarpaH)l(CBy CllCTe11y, HMeeT HeTJJHBIIaJJbHYIO KaI!H6pOBO"!HYIO 

anre6py. 0cHOBHa5! H)J;e5! BKJ!JO'!eIIH5! ITOJJel\ illTIOKeJlb6epra COCTOHT B TOM, 'lT06bJ 

npI!)J;aTb 3TOll KaJJH6poBO"!HOli anre6pe narpaH)l{eBy ¢opMy c rIOMOlll,bIO BBC,ll,CHllS! 

AOnoJIHHTCJJbHblX no11ef1. Ilo;rn illT10KCJ1b6epra E" Bl30)1;51TCH TaKuM o6pa3oM, •1To6b1 

narpan>KeBbI ypaBAemrn illTIOKeJlh6epra B rryneBOM nop5!)J;Ke no nOJI5!M illTIOKeJlb6epra 

BOcnpOH3BO,ll,llJIH pacc~1aTpHBae~1yIO HHBOJIIOTHBHYIO CHCTeMy, a COOTBeTCTBYIOW,He TO)l(,il;CCTBa 

HcTep - TOlKiJ.CCTBa Me)l(,ll,y ypan11ea1rnM11 , BXOIJ,5!!LI,H~rn B HHBOJl!OTHB11oe 3aMb1Ka1me. 

TaKHM o6pa30M OITIJCAeJ15!eTC5! Hyncsoii nop5!AOK no ITOJJ5!M illTIOKeJJh6epra reaepaTopos 

Kan116poBO"!H01'! cm111eTp1111 11 nepBbll1 nop5!,ll;OK ,n;eiiCTD115! illT10KeJ1b6epra. BTopoli nop5!,l\OK no 

E B Aetlcrmm illT10KeJib6epra 11 ITepBbrl!: nop5!AOK no ( B Kann6poBO"!HbIX npeo6pa30Bammx 

MO)!(eT 6bITb Hall,ll,eH 113 TO)l(,ll;eCTB He~'ep B nepso~1 ITOIJ5!,ll,Ke no i; c 11cITOJ1b30Bam1eM H3BeCTHbIX 

Bblpa>Kermfi ITJJCAbJ,llYI.LI,ero nop5!,ll;Ka. TaKIIM o6pa3oM, see rrop5t:AKl1 ITO rroJIRM illTIOKCJJb6epra 

B ACl!CTBHH H KaJm6poBO"!HbIX rerrnpan>pax MOl'YT 6b!Tb 11al1:)J;ellbl c ITOMOW,b!O OllHCaHHOll 

HTepaTHBHOii npou,e;:i;ypbl. 

B pa3p;ene 3.2 npHBOAHTCH 06rn,a51 cxeMa ITOCTpoemrn AfaJJbIIbIX cj}opMynnpoBOK AJJ5! 

Jll1HCHHb!X Teop11A , HHBOJllOTllBHOe 3aMb!KaH11e KOTOpbIX COACP)l(llT TOITOJIOl'll"leCKYIO 110,ll,CHCTC~Iy, 

11c 11Mc1ow.y10 cjm3IJYeCKHX CTeneuel! cso6o,ll,bl. B Ka'JeCTBC np1111epoB rono;10rn"!eCK11x no,1.1c11CTeM 

MO)l(HO ynoM5!H)'Tb ypam1e1me Hop,n;crpeMa B Teopu11 rpas11rau,u11 9tt11rnTellaa. Ypamrerm5! , 

OllllCb1Ba10w,ue 1IaCCHBHblll CITlllI ABa B TCp~nrnax ClUlMeTIJH"!HOl'O TeII30pa h''", ,n;onycKaJOT 

A11CpcjlepeIIU,llaJJhllbie CJJe)J;CTBll5! 8vh1'" = 0, TaK)!(e npe,ll,CTaBmITOlil,He co6ol1: TOnOJJOl'H<JeCKYIO 

no,ll,CIICTeMy. IIpe,n;naraeTc51 cuc-reMaT11"leCK1itt cnoco6 ttaxO)l()J;eHH5! no1moil KaJm6poBO"!HOH 

CHMMeTJJllH TOnOJIOl'll"!CCKOii llO)J;CHCTeMbl, KOTOpa5! B o6w,eM CJiy<rae OKa3b1BaeTC5! l1JlHBO,ll,IJ1lOii. 

Ha cso60)1,110M yposHe o6w,ee pemer·me Tononorw1ecKoll nOACHCTeMbr npe,ll,CTaBn5!eT co6oll 

"!llC"ryIO KaJJH6pOBKy, 

<P' = P'AwA, (9) 
!',ll,C <P' - HCXOAHbie IlOJIS!, p~ - Kan116poBO'!HbIC PeHepaTOJJbl , 5!BJl5!10lll,11CC51 JIOKaJibHbl~IH 

l\11Cpcjlepel!U,HaJJhl!blMll orrepaTopaMH, WA KaJm6pOBO"!HbIC napa.MeTpbI. 00,n;c-:ra110BKa. 3TOl'O 

o6uwro pememrn B OCTaJJbHble ypaBHCHll5! HHBOJIIOTHBH0-3~IKHYTOr1 CHCTeMbI, He npuBO)l;HT 

K l10Tepe llJlll A06al3JJCI!lll0 KaKOfr-JJH60 a11¢opMau,1111 0 ee ,ll,HliaMHKe. Ilo;1y"la!01LI,a5!C5! TaKHM 

o6pa30M CHCTeMa ypaBIIeHHil 11a ITOJ15! WA , ITO nocTpOeHHJO, 3KBHBaJJelITa HCXO,ll,IIOll CHCTeMe 

ypaBHeHHll. IloJJ51 WA uoryT pacc~Ia.TJJHBaTbC5! B Ka"leCTBe no·reHU,HU.>IOB ITOJrefr ¢', ypaBHCHH5! Ha 

wA AfaJJbllbl 11cxo)l,Hol\ cncTeMe ypas11ermil ABH)l(e11115!. ,LtranbHbre ypaBHemrn B 06u1eM cnyqae 

HCJJarpaH)l{CBbl. 

B pa3p;ene 3.3 A= no;1r1euHbIX AfaJJbllbIX ¢opMynuponoK crpo1-1-rc51 ,n,cwcrn11e 

illTIOKeJJb6epra, CO)l,ep/Karuee KaK l!CXOA!Ible llOJl5!, TaK Tl HX IIOTeI!~IlaJJbl. Ilpou,e;:i;ypa 

nocTpOeHH51 3Toro nopO)l(;J;aIOW,ero ,ll.CHCTBH5! llCXOAHT 113 HHBOJIIOTllBHOI'O 3aMb!KaHH5! 

llC.'CO,ll,IIOl\ CHCTCMb! narpaII)l(eBb!X ypasuermfr, B KOTOpoe ITOMHMO CJICACTBHll Ta, COCTaBJimom;11x 

TOnOJIOI'II'IeCKYIO HOACHCTeMy, BBO,ll.5!TC5! Ta.K>l<e AOflOJIIIIITeJlbllblC CJICACTBH5! 'Tp,, IlOJIY'IalOU~HeC5! 

KRJ1!16poBO"!HOii BapuauHefI HCXOAIIOl'O ,ll,CliC'I'Bll5! no OTHOlllemuo K KaJIH6poBO'!HblM 

rrpeo6pa30BaHH5!M TOITOJiorn'!eCKOli: IIOACHCTeMbl. IloJJR illTIOKeJlb6epra BBOA5!TC5! KO BCeM 

CJIC,ll,CTBH5!M, co;1ep)l(alll,HMC5! B HHBOJI!OTHBHOM 3aMbIKaHHll 

8,S(<P)=O. Ta(¢)=0, 'Tp,(¢)=0. (10) 
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Il0Tem1mwb1 wA 11cxo,:111brx nonerr <P' B03lll!KaIOT B Ka"leCTBe nonet! illTTOKenh6epra, 

accou,1111posaHHb1x c AOfIOJ1HllTCJ1bHbr~111 c11eACTBH5l~m 'Tp,. Kam16poBO"!Ha5! CllMMCTp1151 

nopmK,n;amrn,el\ Tcop1m MO)l(eT 6bITb 3acjmKcnposaHa pa3JIH"!IIbIMI! cnoco6aM11. TaK, nanpnMep, 

M0)1(110 HaJJO)l(lfTb KaJJ116pOBO"lllbie ycnOBH51, IICKJl!O"!a1ow,11e BCe KaJJ116poBO"lllbie IIOJl51 lI 

BOCllpOU3BO,ll,5!W,He HCXO,ll,IIYIO TeOpH!O. AJJbTepnaTHBllb!H 11a6op KaJm6p0130"!HblX yCJIOIJHH 

llCKJIIO"laeT <P', a TaK)!(e IIOJl5! illTIOKeJJb6epra K CJieACTBll5!M Ta, COCTaBJl5!IO[Ll,l!M TOflOJJOrll'IeCKYIO 

flO,ll,CHCTeMy, II BOCnpOH3BO,ll,llT ,ll,yaJJbHYIO TeOpl!IO B TepMHHax IIOTeHU,llaJJOB wA. 
B pa3,lJ,eJie 3.4 c nOMOW,bIO npe)J;JJO>Ke1111bIX npou,e,ll,yp Afainnau,1111 nocTpOCHbI pauee 

ne113seCTHbie on11caH115! Macc11BHbIX no;1ei1 cnrma 1 n 2, a TaK)l(e 6e3Maccosoro cn111ra 2, Ha 

np11Mepe KOTOpbIX Taf()f(e npo)J;eMOHCTp11poBano, "ITO pa3.rll!"IUbie npe.n,cra.BJ!Cllll5! O)J;IIOH II TOH )l(e 

MaCCbI 11 cmma MOrYT 6brTb nonyqerrbr 113 e,n;mroro AellcTBH5! illTrOKenb6epra cooTBeTCTByrour;el\ 

cj:lllKCau,11eli Kan116pOBKll. 

B 3a.KJIJ0qe111n1 ccjlopMyn11poBanb1 ocHOBHbie Pe3YJJbTaTbI pa6oTb1: 

l. Ilpe,ll,JIO)!(eHa npou,e,ll,ypa noc-rpoemrn ycroli"IHBbIX B3aHMO,n;el!CTBllli B TeOplrn c BbIClllHMH 

npon3BO,ll;Hb!Mll ABYX noneii, DOJIHOBwe onepa-ropw KOTOpbIX npeACTaBJJ5!IOT co6oii 

non1mOMbI OT neKOTOporo ,ll,pyroro An¢<Pepe1ru,11anb11oro oneparopa nepBoro 11n11 BTOporo 

110p5!,ll,Ka. IlOKa3aHO, 'ITO yCTOM"lllBbie B3aIIMOACliCTBll5! B TeOpH5!X paccMaTpHBaeMO!'O 

THila c Heo6XO/~llMOCTblO FleJiarpaH)l(CBbl. 

2. l'vlynbTHmMHJlbTOHOBOCTb IIOJJeBbIX Teop11ii c Bb!ClllllMH IIJJOH3B0,1.1Flb!Mll npo,n;eMOHCTp11poBaHa 

ua npHMepe pacumpc11uol! TCOJJHH ' -Iepaa-CaliMOHCa. IloKa3aHO, '!TO ycTOH"!llBOCTb 

TeOpllli c BbIClllllMll IIJJ0113BOAIIbIMH B rn.MllJlbTOIIOBOM cPoPMaJJH3MC CB5!3alla c HaJJll"!HeM 

orpaHH"leHHOro npe;1craBHTCJI5! ceMeiiCTBa raMHJibTOHHaHOB. 

3. IlocTpOeHbr aeprnm1br B3anMOAellcTBIT5! pacumpemrorr TeopuIT '-lepHa-CallMOHca c 

3apmKeHHbIM cKan5!pHbIM no11e.i c BbICWllMH npoH3BO)J;Hb"rn. Hali)l,eH ; 111ana30H 3Ha"leH11II 

nOCT05!HHbIX B3aHMOAeiicTBH5! , o6ecne"!11BaI01LI,Hil YC'l'OiiYHBOCTb HeJrnHeiiHoii Te0p11u. 

4. IlocTpOeHa raMHJlbTOHOBa cjlopMym1pOBKa co CB5!35!MH JII06oro KOHeYHOrD fIOKOJJeHH5! AJJ5! 

TeOpHl\ ITOJI5! o6rn,ero BnAa c HCCB060AHO-ITOIJO>K,n;em10ll Kann6poBO'IHOll Cl!MMeTpHell. 

Ilpe,n;JJO)l(eHa o61LI,a5! raMHJJbTOIIOBa npou,e)l.ypa no;ry"leIIH5! AH<P<PepeHu,HaJTbIIb!X 

ypam1eH11i1 , orpau11"!11saiow,ux KaJJ116poBO"!Hhie napa~1erpbt. Pa3pa6oTano 06o6w,em1e 

raMHJJbTOHOBoro B<I>B-BPCT <!>opManH3Ma ,ll,JJ5! Teop11tl ITOJJ5! c necDo60,ll,Ho-nopo)l(Ae1mol'r 

KaJJ116poBO"!HOii CHMMeTp11ell. 

5. B Te0JJH5!X c HeCB060AiiO-nOpO)l(,ll;eH!iOl1: KaJJ1!6pOBO"!HOll CHMMCTp11el'r npe)J;JIO)l(e!r 

CHCTeMaTil'IeCKHr1 cnoco6 IlOJJY"leHH5! l'JIOOaJJbHbIX coxpaH5!10lll,llXC5! BeJlll"!IIH, 3Ha"leHII5! 

KOTOJlbIX onpe,1.1eJ15!!0TC5! aCHMilTOTllKaMH llOJJeii H HX np0113BO,ll,Hb!X, HCXO,ll,51 IB ypaB!ICHllll 

CB5!3el'r Ha Kan116poBO"!Hb1e napaMeTpb1. Hall,ll,enhr aHanorn KOCMonor11qecKoll nocTOS!HHOll , 

HBJIHIO!LI,elicsr ITpOCTeluuHM ITp11uepou rno6aJlbHOll coxpattmow.ellc5! BCJIH"!HHhr , ,ll,JI5! 

6C3MaCCOBblX ITOJJetl: Bb!C!UIIX CilHHOB c HeCB06o)l,110-nopO)l(,ll;e1rnotl Kan116pOBO"!AOl\ 

CllMMCTpHell. 

6. YcTanosne11a CB5!3b 11ecso60AIIO-ITopmKAerrnotl Kan116poBO"lnol\ cnMMeTpHn c 

aJ!bTCpliaTHBHblM om1can11eM TOil )l(C CllCTeMbl B TepMHHax npHBOAHMOll CllMMCTp11H c 

ITapaMeTpaMH, He orpaHU"le!lliblMll CB5!35!1111, c T0'1Kll 3peH1151 raMHJlbTOHOBa cjlop11aJlli3Ma. 

IloKa3ano, "ITO ne3KBHBane11-rnocTb coOTBeTcTsy1orn,Hx ABYM 3TIIM cjlopMaM cnMMeTJJHH 
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BPCT K01mneKCOB 06ycnosne11a pa3JJW'llThIM CTaTycoM rno6aJJhllhIX coxparm10ll(HXCH 

sen11«1rn no OT11owett11ro K pa3JJ11YHhlM eap11a11TaM BPCT c11MMCTp11H. Bh16op nO,l\XO/Vlll(ero 

on11ca111151 ocyu(CCTBJ151e'l'C51 B 3aBWCHMOCTl1 OT cPH3HYCCKOH llOC'l'aHOBKH 3a,ll.aYH. 

7. Pa3BHTa OOll(aH 11TepaT1rnHaH KOBap1rnHT1mH npol(e,l\ypa BKJJIO«emrn noneti liIT10Kenb6epra 

c npHBO,Ll,llMOH KaJJ116pOBOYHOH CHM'1e'I'pHei1 , om1pa10U~a5!C5! Ha ~1eTO,l\ HHBOJJIOTHBHOl'O 

3aMb!KaJ!lIB ClfCTCMbl noJJeBb!X ypaBHe1111i1, npe,l\CTaBJJ5110Ll\a51 co6oi1 KOBap11anT!lblH 8.llaJJOI' 

raMlfJJbTOHOBOl'O MCTO,l\a KOHBepcm1 CB513eii BTOporo pO,l\a B CB513H nepsoro po,l\a. 

8. ITpe,'1,JJO)!(eH MCTOi( nocTpoen1rn ,LiyaJlhHblX ¢opMynHpOBOK B TepMHHax noTCHl(HaJJOB 

HCXO,ll,llblX noJJe(t ,ll,Jl51 CB060,l\Hh1X Teopa!t !10J151 , HHBOJJIOTllBl!Oe 3~lbtKam1e KOTOpblX 

co11ep)!(HT TononorM'lecKy10 no)l,CHCTeMy. ITpe,l\JJO)!(ena c11CTeMaTw1ecKaH npol(e;wpa 

llOCTpoemrn nopo)!(,ll,aIOll(ero )!CHCTBHH, co;iep)!(aL11ero KaK HCXO)!HblC ITOJJ51 , TaK II HX 

ITOTCIIl.\llaJJbl , OCHOBalllia51 !-Ia MeTO)le BKJUOYCIIIDI rronell llITIOKCJJb6cpra c rrpi!BO,l\11MOH 

Kan116poBO«HOH c11MMe-rp11el1. IToJ1y«aeMoc .a,e!tcTB11c llITIOKenb6epra no3BOJJHeT 

nepeKJJIOYaTbCH Me)!(,Lly ,ll,}'3.JlbllblMU ¢opMyJJHpOBKaMH !laJJO)!(el!lleM COOTBeTCTBYIOLl\HX 

Kanw6poBO'illblX yCJJOBIIli, HCKJJIOYalOll(HX H3 ypaBne1m/;\ ,l\BW)!(emrn JIHOO nomt, JJH60 !IX 

flOTeHl(HaJibl. 

9. c l101!0ll(bl0 npe,l\J!O)l{Cllllb!X npol(e.ii,yp ,ll,}'aJJl13al(lli1 IT0Ka3auo, '!TO ~•aCCHB!lbllt CllHll 1 

MO)l{eT GblTb om1ca11 a11T11CnMMCTJJHYHblM Te1nopoM BTOporo pa.nra. Macc11BHb1i1 cnwn 2 

TeH30pOM 'leTBepToro pattra c CllMMe'IpweA, OllHCb!BaeMOH ,l\HarpaMMOH I0Hra Tlma «OKHO», 

0!"1Macc0Rb11l cmrn 2 - Tett:-mpo.i TpeTbcro pattra c cw.i.iPTpwPtl Twna «Kp!OK». He<:MOTpll Ha 

TO, «TO no11y«e1mb1e ,u,yaiibllbie ypaBHemrn co.a,ep)!(aT BbICWHe npon3BO,l\Hble, 01111cb1BaeMbie 

HMH TeOpHH yCTOHYHBhl , TaK KaK ,l\OllYCKalOT orpaHHYeHHble 3aKOHbl coxpaHeHH51. 

,Il,aJJblleHUllle 11CCJJC,l(OBaJH1H ~1oryT 6b!Tb noCBl!Ll\Cllbl IIOCTpoe1rnt0 ,lzyaJJbHblX clioPMYJ!HpGBOK 

nemmeliHbIX TeOpMlt. TaK KaK MCTO.D; BKJllO«emn1 none/;\ llITJOKCJJb6epra npMMeHMM 11 B 

HCJJHHellHOM cny«ae, ITOJJYYCHHblC c ero llOMOll(blO ,ll,}'aJIH3al(HH nepcneKTIIBHbl c TOYKH 3peHH51 

H3YYCHH51 npo6neM B3aHMO,l\CHCTBH5! JlOJJeH pa3JIH'{Hb!X CllHHOB. 

B rrp11JIO)f(ett1111 npMBO/~HTCH ¢opMyna .l(JJH Kosa.pmJ.llTHOl'O no,11,c«e•ra. «11c;1a. CTenc11ell 

CB060)lbl, HCnOJJb3yeua5J B pa6oTe )!Jl5! npoBepKll nony<teHHblX pe3yJJbTaTOB, B YacTHOCTH 

KOppeKTHOCTH npe.l(JIO)l{CHHblX ,ll,}'aJJbHblX cPOPMYJJHpGBOK. 

BIIaro.n;apttocT11. AsTop Bb1pruimeT 6J1aro11ap110CTh csoeMy ttay«HOMY pyKOBO,l\HTCJJIO 

,ll,OKTOpy cPH3HKO-MaTeMaTH'IeCKHX HayK, npo¢eccopy JI51x0Bw1y Ceue11y JleOHH,l\OBw1y 3a 

11ocT<UIOBK.Y 3a,n.a« 11 IIOMOll(b B co3;ia111m 3TOll p<iDOTbI, Kanapymrny ,Il,M11Tp1110 Cepreem1«y, 

KapaTaeBOH H1111e IOpbeBHe 11' lllapanoBy A11eKCCIO AHaTOJJbeB H«Y 3a noMOU\b B pa6oTe H 

nno,11,oTBOpnb1e o6cy)!(,ll,emm, a TaK)f{e BCeM COTPY.L\HHKaM Kacj)e,l\p KBaHTOBofi Tcopwn non51 11 

TeopeTw«ecKoii cPH3wKw TrY. 
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