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OBLIASA XAPAKTEPUCTHUKA PABOTDI
AKTYa/IbHOCTb TeMbl IHCCEPTALHH

AKTYyaJIbHOCTb [IPOBEAEHHOIO HCCIIE0BaHUS OIPEAEISETCS TEM, YTO PaCCMOT-
peHHble B JAHHOH AMCCEPTALHH CYNEPMHOro0o0pasHs HIparT HPHHUMIHAILHO
BAXCHYIO POJIb B HOPMYJIMPOBKAX COBPEMEHHOMH KJIaCCHYECKOH MEXaHHKH M COBpe-
MEHHOI1 KBaHTOBOI Teopuu noJs. M3yyaemble B Jucceprauiu cyliepMHoroodpa-
3Usl OIPEACIIAIOTCS KAK CYHEePMHOroo0pa3isi, OCHALUEHHbIE BCEMH BO3MOXKHBIMH
rpajyMpOBaHHBIMU (YETHBIMH H HEYETHBIMH) CTPYKTYPAMH, KOTOPbIE, B CBOIO O4e-
peiib, MOI'YT ObITb OIMCaHbl C MOMOLUBI CHMMETPHUYHBIX H AHTHCUMMETPHYHBIX
TEH30PHbIX 110J1eii Broporo panra (ckobka [lyaccoHa, aHTHCckOOKa, anddepeHuu-
asibHast 2-(opma, METPHKA), a TAKIKE CHMMETPHUHBIMHU CBA3HOCTAMH, COIIACOBAH-
HbIMH C 3a/IaHHBIMH CTPYKTYpPaMH. 210 [IPUBOAHT K IIOHATHAM I'Paly HPOBAHHBIX
CUMIUIEKTHYECKHX CYIEPMHOroo0OpasHii, rpajiyHpoOBaHHbIX METPHUYECKUX cyliep-
MHOI000pa3uii, rpajly HpOBaHHBIX CyrnepMHoroodpasuii deiocosa u rpayHpoBaH-
HbIX cynepMHoroobpasuii Pumana. Tak, 4eTHble CHMIUIEKTHYECKHE CYHEPMHOIO-
o0pa3us HCLI0JB3YIOTCS PH HOPMYIMPOBKAX KJIACCUYECKOI MEXaHUKH, KOIJia, Ha-
psisy ¢ OObIYHBIMH YETHBIMU (KOMMYTHPYIOLIHMH) [IEPEMEHHBIMH, BCTPEUAKOTCS U
HeueTHble (AHTUKOMMYTHPYHOLLME) repeMeHHble. YeTHble cyrepMHOroodpasms
PuMana sIBJIstOTCS OCHOBOM 11pu (JOPMYJIMPOBKAX pa3InuHbIX TEOPHH CyIleprpaBu-
taun. KaHoHHYeckoe KBAHTOBaHHE JIMHAMHYECKHUX CHCTEM CO CBSI3IMH, CHOpMy-
JIMPOBAHHOE B IPOM3BOJIBHBIX KOOPAMHATAX, AEJUIMPYET K UCHOJIL30BAHUIO YeT-
HBIX cylepMHorooOpasuii PenocoBa, B TO BpeMs Kak KOBAPUAHTHOE KBAHTOBaHHE
KaJIMOPOBOYHBIX TEOPHIi OOLLEro BHIA OCHOBAHO HA HEYETHBIX CYIIEPMHOrooopa-
3usx Penocosa.

Lleas padoTnl

Llenbto qucceprauMoOHHON paboThl SBISETCS CHCTEMATHYECKOE H3ydeHHe OC-
HOBHBIX CBOHCTB CyNepMHOroo0Opasuii, OCHaILlEHHbIX BCEMH BO3MOXHBIMH I'pajty-
MPOBAHHBIMH CTPYKTYPaMH, KOTOpPbIE MOTYT ObITb OMHCAHbI C [IOMOLUBIO CHMMET-
PHYHBIX M AHTHCHMMETPHUHbIX TEH3OPHBIX I[10JIeH BTOporo pasra (ckoOka
[lyaccona, antuckoOka, nuddepeHunansias 2-popma, MeTpiuka), a Takke CUM-
METPHYHBIMH CBS3HOCTSMH, COIVIACOBAHHBIMU C 3a/laHHBIMH CTPYKTYPaMH Ha Cy-
nepMHOroodpas3usx.

B cooTBeTCTBHH C 110CTaBIEHHON LIEJIbIO MOXKHO BBIIAEJINTD CJIE/LY FOLLIME 3314l
HCCIIe10BaHUs !

1) ucciaenoBars GopMy ypaBHEHMH, ONpPEAENsIOMX OOpaTHOE TEH30pHOE
none K 3ajdaHHOMY HEBBbIPOKIEHHOMY TEH30PHOMY I10JII0 Ha CyNEepMHOIooopa-
3USIX;



2) paccMoTpeTh ajredpaHyeckue cBOiicTBa TEH30pa KpHBH3HbI, TeH30pa Puuun
H TEH30pa CKAIAPHOH KPHBU3HbI Ha [POM3BOJIbHBIX CYIIEPMHOI000pa3usx
Pumana;

3) H3y4YHTb COOTHOLUEHHS BBICLUMX [OPSKOB VISl IIPOM3BOJIbHBIX CYIIEPMHOIO-
o6pa3nii PuMana Mexki1y TEH30pOM KPHBH3HBI, METPHUYECKHM TEH30POM H CHMMET-
PHYHOI1 CBA3HOCTBIO, COIVIACOBAHHON C 3a1aHHBIM METPHYECKHUM TEH30POM B HOp-
MaJIbHBIX M [IPOU3BOJIbHBIX KOOPJHHATAX;

4) paccMoTpeTh ajiredbpanyeckue CBOHCTBA TEH30pa KPUBHM3HbI, TEH30pa
Puyun u ckajuspHOH KpPMBH3HBI Ha IIPOH3BOJIbHBIX CYIIEPMHOrO00pa3usx
®dejlocoBa;

S) U3y4HTb COOTHOLLEHHS BBICLLMX [OPSAKOB /Ul IPOH3BOJIbHBIX CYIIEPMHOIO-
o6pasuii de10coBa, CyLIECTBYIOIHE MEKIY TEH30POM KPUBH3HBI, TEH30POM CHUM-
[UIEKTHYECKOM CTPYKTYpPbl H CHMMETPHYHOI CUMILIEKTUYECKOI CBA3HOCTBIO KaK B
HOPMAJIbHBIX, TAK H B [IPOU3BOJIbHBIX KOOPAHHATAX.

Hayunas HoBu3HA

Hayunas HoBM3Ha paboThl 00YCIIOB/IEHA 110JIy4EHHEM CJIEAYIOLIMX HOBBIX pe-
3yJIbTATOB:

1. Jloka3aHno, 4ro ¢opma ypaBHEHHii, OINMpEAE/AIOWMX 0OpaTHOE TEH30PHOE
[10J1€ K 3alaHHOMY HEBbIPOXKIEHHOMY TEH30PHOMY 110JIK0 Ha CYIIEPMHOI000pa3usx
3aBUCHT OT OIlpe/Ie/IeHHs TEH30PHBIX [0JIEH.

2. Jloka3aHo, 4To sl IPOM3BOJIbHBIX I'PaJyMPOBAHHBIX METPUYECKUX CyIlep-
MHOroo0pa3uii, OCHaIlEHHbIX CHMMETPHUYHOI CBA3HOCTHIO, COIVIACOBAHHOI C 3a-
JIAHHOI METPHUECKOI CTPYKTYpOI, CyILECTBYET €IMHCTBEHHAs CBA3HOCTD.

3. Jloka3aHo, 4To ajiredpanuecKHe CBOMCTBA TEH30pa KPUBH3HBI U1 YETHBIX U
HEYETHBIX CylnepMHoroodpasuii Pumana ¢opMasibHO coBIaLalOT ApPYr C ApYyroM.
YcTaHOBIIEHO, YTO B Cilyyae HEYETHBIX CynepMHOroodpasuii Pumana tensop Puuun
SBJIAETC AaHTHCUMMETPHYHBIM, @ TEH30P CKaJIAPHOH KPMBH3HbI, BOOLLEM Cllyuae,
OTJIMYEH OT HYJISI.

4. Jloka3aHo, 4TO /I IPOU3BOJIbHBIX CyllepMHOroodpasuii PumaHa cyuiecrtsy-
FOT COOTHOLUEHHS BBICLUMX [OPSAKOB MEXK/IY TEH30POM KPHBH3HBI, METPHYECKHUM
TEH30POM H CHMMETPHYHOH CBA3HOCTbIO, COIVIACOBAHHOMN C 3aJaHHbIM METpUYec-
KHM TE€H30pOM Kak B HOPMaJIbHbIX, TaK H B [IPOHU3BOJIbHBIX KOOPAMHATAX W [10OCT-
poeHa 1pou3BosLLas GyHKUNS ITUX COOTHOLUEHHUIA.

5. Jloka3aHo, 4to ajrebpanyeckue CBOHCTBA TEH30pPa KPUBH3HbI ISl HETHBIX U
HEYEeTHBIX cylniepMHoroodpasmii deocoBa GopMalibHO COBIANAIOT APYT € JAPYIOM.
YCTaHOBJIEHO, YTO B Clly4Yae YETHBIX CylnepMHOroodpasuii dejocoBa TeH30p cKa-
JIAPHOH KPHBH3HBI TOXECTBEHHO 00paLlaeTcst B HOJIb, B TO BpeMsl KaK U1 HEYeT-
HBbIX cynepMmHoroodpasuii deocoBa 3TOT TEH30p, B OOLEM Cllyyae, OTJIUYEH OT
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6. lokaszaHo, 4TO CylepMHOrooOpasus, UCIO/Ib3yeMble Uit HOPMYJIHPOBKH
METO/1a KOBAPHMAHTHOI'O KBAaHTOBAHHS IPOM3BOJIBHBIX KAJIHOPOBOYHBIX TEOPHH B
OOLIMX KOOPIHHATAX, MOXHO OTOXK/IECTBHTb C HEYETHBIMH CYNEPMHOI000pa3HAMH
®erocosa.

7. lna cynepmHorooOpasuii ®dejqocoBa B IPOM3BOJIBHBIX KOOpJMHATAX [0-
CTpO€Ha 11POoM3BOAAILAs (YHKLHUS JUISI COOTHOLUGHHI BBICLUMX [OPAIAKOB MEKILY
TEH30POM KPHUBH3HBI, TEH30POM CHMILIEKTHYECKOH CTPYKTYPbl U CHMMETPHUHOMN
CHUMIUIEKTHYECKOH CBA3HOCTBIO.

JlocTOBepHOCTD pe3y.1bTaToB

Bce pe3yJiibTarhl, HOJYYE€HHBIC B X0/1€ AHCCEPTALIHOHHOIO HCCJIEI0BAHUA, ABJIA-
HOTCA JOCTOBEPHBIMH, a C/I€JIAHHBIEC BbIBO/1bI 000CHOBAHbI, 4TO HHOATBEPKIAACTCA
COBIIAZICHHEM 110J1YHEHHBIX PEe3YJIbTAaTOB C U3BE€CTHBIMH pE3yJibTaTaMH 1A ,LlH(b(be-
peHLlM’dJIbHOﬁ F€OMETPHH Ha MHOF006pa3HﬂX, Korzaa BC€ pacCMarpHBaeMbI€ 11€PE-
MCHHBIC SABJISIKOTCA KOMMYTHUDPYKOLIHMH.

Hay4Hasi n npaKkTH4YecKasi HEHHOCTb

PaGora Hocut teopernueckuii xapakrep. Pesysbrarbl, H3J10)KEHHbIE B JIHC-
cepTraluH, CBA3aHbl C H3yYEHHEM OCHOBHbIX 00BEKTOB M PepeHHaIbHOI Ieo-
METPHH — CYNIEPMHOr000pa3uii, HIPalOLUX PELIAIOUIYI0 POJib B TEOPETHUECKOI
(u3nke, B 4YAaCTHOCTH, B COBPEMEHHOH TEOPHH KaJIHOPOBOUYHBIX IOJIEH.
LleHHOCTb pabOTbl COCTOMT B YCTAaHOBJIIEHHWH (DyHJaMEHTa/IbHbIX (pakToB, Kaca-
IOLMXCSA CBOMCTB TEH30pa CKAJISAPHOH KPUBM3HBI, [UIsl HEYETHBIX CYlIEPMHOIO-
o0pa3uii denocosa u PuMaHa, B BbIBOJE COOTHOLUEHHH BbICLIHMX 110OPSIKOB MEX-
Jly TE€H30pOM KPHMBH3HbI, METPHUECKHM TE€H30POM H CHMMETPHYHOH CBS3HOC-
TbIO, COIJIACOBAHHOM C 3aJlaHHBIM METPHUYECKHM TEH30POM Ha IPOM3BOJIbHBIX
cynepMHoroo0pasusax PumaHa, a Takke COOTHOLUEHHH BBICLLMX [OPS/AKOB MEX-
Jly TEH30POM KPHBH3HbI, TEH30POM CHMIUIEKTHYECKOH CTPYKTYpbl U CUMMET-
PHYHOMN CBSI3HOCTBIO, COIACOBAHHOH C 3aJJaHHOH CHUMIUIEKTUYECKOH CTPYKTY-
poil Ha NPoOH3BOIIbLHBIX cynepMHoroobpasusx Penocosa. B npakruueckoM ruia-
HEe MHTEPECHBIM SBIISIETCS HAaOJIIOIEHHe, YTO cyliepMaTpHLa, oOpaTHas K HEBbI-
POACIEHHOH UYETHOH CHMMETPHYHOH (AaHTHCUMMETPHYHOH) cynepMaTpHLe,
SIBJIAETCS CHMMETPUYHONH (aHTHCHMMETPHUUHOMH), B TO BpeMsl KaK K HEBBIPOXK-
JIEHHOI1 HEeYeTHOH CUMMETPHYHOH (AHTHCUMMETPHYHOH) MaTpULIE SBJISETCS aH-
THUCUMMETPHUYHOH (CHMMETPUYHOIH).

H3yuenne cBoiicTB cynepmHoroo6pasuit degocoBa MOKa3bIBAET, YTO Cylep-
MHOroo6pasus, UCIojb3yeMble Mp1 GOPMYIHPOBKE METO/1a KOBAPHAHTHOIO KBaH-
TOBaHUSl IIPOU3BOJIbHBIX KaJHOPOBOUHBIX TEOPHH B OOLIMX KOOPAMHATAX MOXKHO
OTOXKAECTBHTb C HEUETHBIMH CyllepMHOrooopasusmu denocosa.



JInuHblii BKIaA

PE'Sleb'l‘ilTbl Hay4HbIX HUCCJIeJOBAHUI, BKJIFOYEHHBIE B JAUCCEPTALIMIO, BbIITOJIHE-
Hbl JIHHHO aBTOPOM, 1ndo IIpPH €10 HENOCPEACTBEHHOM Y4YaCTHH B PCLICHHH pac-
cma’rpusaemoﬁ 3alaqyu.

Anpofauus padoTnl

OcHOBHbIE pe3yJibTaTbl AUCCEPTALHU OKJIAbIBAJIMCL HA KOH(EPEHLUAX CTy-
JIEHTOB, aClIMPAHTOB W MoJ1oAbIX yueHblX «Hayka n obpaszoBanue» TI'TIY (Tomck
2004, 2005, 2006, 2007), Ha MexayHapoiaHoii koHdepeHuun QFEXT’05
(bapcestona, Mcnanus 2005), na cemuHapax Tokuiickoro yHusepcutera (Tokuo,
Slnonuss  2006), Ha cemuHapax JlenaprameHTa TeOpeTHYECKOH  (H3MKM
Caparocckoro ynusepcurera (Caparoca, Mcnanus 2007), Ha MexLyHapOaHbIX
koHpepenuunsax QFT&G’05 (Tomck 2005) u QFT&G’07 (Tomck 2007), a Takxke Ha
o0betMHEHHbIX ceMHHapax JlabopaTopuu (GyHIaMeHTaIbHBIX HUCCIIEN0BAHHH, Ka-
¢enpbl TeopeTuyeckoil GpulMku W Kadeapbl Maremarnueckoro ananuza TITLY.
HUcciienoBanus, 11poBeieHHbIE B XOA€ AMCCEPTALMOHHOH paboThl, 1OLIEPHKAHbBI
[1pe3ueHTCKMM TIpaHTOM MOMNEPKKH BeAyLIMX HayuyHbIX Koyl Poccuiickoit
®denepaunn Ne 4489.2006.02.

Iyoankanun
[lo marepuanam AMCCepTaLIMOHHONH padoThHI OMyONMKOBaHO 8 padoT.
CTpykTypa H 00beM JuccepTaunu

Jlucceprauus COCTOMT W3 BBEJECHHUS, TPEX IVI1aB, 3AKJIFOYEHHS U CIIMCKA JIMTEpa-
Typbl. O6bem nuccepraunu cocrtasiser 107 crpanuu. CrHCOK IUTEPATYPbl BKIKO-
yaeT 111 HauMeHOBaHHiA.

Conep:xanue paboThbl

Bo BBeeHHH H3JI0KEHA BaXKHOCTb MCCIIEAOBAHMH PAa3JMYHBIX THUIIOB CyIep-
MHOroo0pasuil 11 GOpMYIIMPOBKH COBPEMEHHOI TeopeTHuyeckor pu3ukH. 3iech
*Ke JlaeTcs 000CHOBaHHE aKTYaJIbLHOCTH T€Mbl JAUCCEPTALIHOHHOI padoThl, chopMy-
JIMPOBAHbI LEJIM HAYYHOIO HCCIIEJOBAHHs, HPHBEIEHA CTPYKTYpa H COIEpIKaHHE
JHCCePTaLHH.

ﬂepnaﬂ r1aBa JHCCEPTALIMH MMOCBALICHA 110C/IEA0BATEIIBHOMY H3YYE€HHIO TCH-
30PHOI'O0 HCHYHUCIJICHHS Ha CyHepMHOl“OO6pa3HXX. nOKa'}aHO, 4YTO CPpE€AH BO3MOXKHBIX
THIIOB CMMMe'l‘pMﬁ cynepMarpul Jinilb CUMMETPHUH JIBYX THIIOB COIVIaCOBaHbI C
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TEH30PHBIM 3aKOHOM I1peoOpa3oBaHuii. Olpe/iesieHHe TEH30PHBIX [10JIei Ha cyliep-
MHOroo0pasusx MOXeT ObITb BbIOPAHO TaK, YTO ITUMM THHAMH CYHEPMATPHLL 5iB-
JISIFOTCA CHMMETPHYHBIE U AHTHCHMMETPHYHBIE cynepmarpuubl. H3yyens! cBoiic-
TBA CHMMETPHHU OOPATHBIX TEH30PHBIX HOJIEH U HallIeHO, YTO Ul HEBBIPOXKIEHHO-
r0 HEYETHOr0 CHMMETPHUYHOIO (aHTHCHMMETPHYHOIO) TEH30PHOIO 1101 00parHoe
TEH30PHOE [10JI€ ABJISIETCS HEYETHBIM AHTHCHMMETPHYHBIM (CHMMETPHUYHBIM), B TO
BpeMsl KakK /U1l Y4eTHOI'O CHMMETPHYHOIO (AaHTUCHMMETPHYHOI0) TEH30PHOIO 110151
obparHoe TeH30pHOE noJie obJ1alaeT TeMHU ke cBoicTBaMH cuMMmeTpuu. [lojgpodHo
PACCMOTPEHb! CKAJIIPHbIE CTPYKTYPbl, KOTOPbIE MOXKHO BBECTH HA CYIIEpPMHOI000-
pasusX C MOMOLLUbIO Pa3IMUHBIX CUMMETPHUYHBIX W AHTHCHMMETPUYHbIX TEH30p-
HbIX 1oJieil Broporo paHra. PaccMoTpeHO BBelleHHE CHMMETPHYHON CBA3HOCTH
(KOBapHaHTHOIl IIPOM3BOAHOM) Ha CYNEPMHOrooOpa3usX M ONHCaHbl OCHOBHbIE
CBOHCTBA TEH30Pa KPUBH3HBL.

B nepsom naparpade npeicTaBiieHbl OCHOBHBIE HAEH H DJIEMEHTAPHbIE KOHC-
TPYKUHH aireGpbl H aHAIM3a C AHTHKOMMYTHPYIOLUMMH IepeMeHHbIMU. B yact-
HOCTH, PACCMAaTPUBAIOTCSl KOHKPETHbIE NIpUMepbl anreOp (asirebpa ['paccmana, ai-
rebpa bepe3una), sj1eMeHTHl KOTOpbIX OOJIAAAIOT CIICAYIOLIMM CBOHCTBOM:
g, +&,& =0. BBoasaTcs IOHATHS IPOM3BOAHON H MHTErpajla 110 aHTHKOMMYTHPY-
HOLIMM [IEPEMEHHBIM.

Bo Bropom naparpade BBOAUTCS MOHATHE CYNEPMHOro00pasus, KOTOpPoeE siB-
nsiercs 06001eHneM GeckoHeuHo AHpdepeHLpyeMoro MHOTooOpas3us Ha cynep-
cilyyqait.

B TpeTbeM naparpaq)e JAaeTcsa onpeaeIEHHE TEH30PHbIX noJiei Ha CYIICPMHO-
1‘006pa3m1x. B []pOC'l‘CﬁLUCM Cjly4yae€ T€H30PHbIX oJiei BTOPOI'O paHra 3TH ornpee-
JICHUSA CBOAATCA K CJIEAYHOLIHM COOTHOLICHHSAM!

_ X! o’ ,
G
= 6,.x,’ 6 _x'" s (84, )
T;I = mn EE, C’T(_l)L >
=== / ,,\’ (/ (84,

TI/ = T:l a——/ a\rm ( )L

OIpEe/eJIAIOIMM  3aKOHbl TPeoOpa3oBaHUs KOMIIOHEHT TEH30PHOIro I110Ji I1pU
nepexoje OT OAHOH CHCTEMBI JIOKANbHBIX KOOPAMHAT X' HA CYNEepMHOroodpasuu
K HEKOTOpOi Ipyroii X =X' (r) 3nech BBeEHB! CllieytolHe 0003HAYEeHHUS:
X', x' = x' (x) — JIOKaJIbHblE KOOPAMHATBI HA CYNEPMHOr000Opa3HH B OKPECTHOCTH
HEKOTOPOH TOYKH, a s(x’):s(f‘ ): €, — IPACCMAHOBCKas YETHOCTb COOTBET-
CTBYIOILIMX IepeMeHHbIX. Marpuusl npeodpa3oBaHHii  (MaTpuubl  SkoOu)
Y/LOBJIETBOPSIOT CJIEYIOLIHM COOTHOLLIEHUAM:
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/1€ CHMBOJ1 F MCII0JIb30BaH Ul 0003HAYEHHS [IPABBIX [IPOU3BOAHBIX.
X

M3yuarorest ocHOBHBIE OnepaLuu (YMHOXKEHUE, CBEPTKA) Ha/l TEH30PHBIMH [10-
JSIMH  Ha cyliepMHOrooOpasusix, 00Cyx1atoTcsi CBOHCTBA CHMMETPHH TEH30PHBIX
110J1€# pa3/IMuHBIX THIIOB. B 4aCTHOCTH, OKA3aHO, YTO U3 ABYX TEH3OPHbIX I10J1€i

k
U"" tuna (n+1,0) u V//. . THna (0,m+1) ¢ noMolubIO OlepaLH YMHOKEHHUS
MOXHO [I0CTPOMTb HOBOE TEH30PHOE 110J1€ THIla (1,m):
1:(!')(;;‘x ot +E )A, i /,,A iy,
(—]) U kl. m =T i

YuuThiBasg 5TO NPABHIIO H CIEACTBHSA W3 HEro, oOpaTrHoe TeH30pHoe roie 7T
JUISL HEBBIPOJKIEHHOTO TEH30pHOTro 10Jis 77 Broporo paura tuna (2,0) cieiyer ori-
peielifATh C [IOMOLbI COOTHOLUEHUH:

l)('— & L(I) HEg Tl[ — 8:
(—1)(""’”“‘)“ =5,

(T, )= z,( v )= e(T)+e, +¢,
H aHaJOrn4HO I8 TeH30opHbIX noseid tuna (0,2). Takoe onpexneseHue Beaer K
TOMY, YTO [PaBble U JIEBblE 00paTHbIE MATPULIbI K 3a1aHHOH HEBbIPOXKIEHHON MaT-
puue cosnajator. Ciiejtyer OTMETHTb, 4TO caMa ¢Gopma ypaBHEHHH, onpeelsio-
KX 00paTHOE TEH30PHOE 110JI€, 3ABUCHT OT TOIO MJIK HHOTO OIpE/Ie/IeHUs TEH30p-
HbIX 1OJIell Ha cynepMHOroodpasuu — oOCTOATENbCTBO, KOTOPOE OTCYTCTBYET B
TEH30PHOM aHaJIM3€ HA MHOTOOOpa3uu.

[pu popMysnpoBKe METOLOB COBPEMEHHON KBAHTOBO# TEOPUH [10J1s1 HA CyIiep-
MHOroo0pasusx, 00JiblLYyI0 poJb UIPAIOT TEH30PHBIE 10J15, ABJIAOLIMECH CHMMET-
PHYHBIMH HJIMH AHTUCHMMETPHUHBIMH.

M3ydyeHHe TakMX TEH3OPHBIX MOJIEH MOKA3bIBAET, YTO /ISl HEBBIPOXKICHHOI'O
CUMMETPHYHOIO U AHTHUCUMMETPHYHOIO TEH3OPHBIX M0JIeil 0OpaTHbIe K HUM TEH-
30pHbIE NOJIA Takke 00/1a4aloT HEOOXONUMBIMH CBOHCTBaMH cummeTpuu. [lpu
JTOM B Cllydae HEBBIPOXKIEHHOI0 CUMMETPUYHOI'O YETHOIO TEH30PHOIO MoJjisi 00-
paTHoe TeH30pHOE [10Jie OyaeT CUMMETPUYHBIM, B TO BPEMSI KaK B HEYETHOM CJly-
yae oOparHoe TeH30pHOE 110J1e Oy1eT aHTHCHMMETPHUYHBIM U HA00OPOT.

B uyerBepTOoM naparpade paccmarpuBarorcs apduHHas CBIA3HOCTb (KOBapH-
aHTHas IIPOM3BO/IHAS) HA CYIIEPMHOroo0pa3uu, KOTopas, KaK U B Cilyyae TEH30p-
HOI'0 aHaJM3a HAa MHOrooOpa3HsiX, BBOAUTCS KaK OTOOpaxkeHHe V C KOMIIOHEHTa-
MH V,,g(V’)zgl Habopa TEH30pHBIX [OJIEH Ha CYNEePMHOrooOpa3’HH Camoro
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B ce0s u yNOBJIETBOpAIOLIEE JBYM TPeOOBaHHSM: BO-MIEPBBIX, OHO JIOJIKHO ObITh
TEH30pHOI1 onepalHen, 1eHCTBYOLIEH cripaBa U J00aBIAOLIE OMH HHKHHIT HH-
J€KC, M, BO-BTOPbIX, B TOM CJly4ae, KOIJa BO3MOXKHO BBEICHHE JIOKAJIbHbIX /leKa-
PTOBBIX KOOPIHHAT, OHO JI0JDKHO CBOIMTBCH K OOBIYHOM 1IPABOM 11POH3BO/HOIA.
B npocreiilunx ciyyasx TeH30pHbIX [10JIei BTOPOro paHra pa3iiH4HbIX THIIOB JTO
IPUBOAMT K COOTHOLUEHHSM

TI/VA = T’/,I\ -}.TI'/I’"’/A (_])L,v(u, '1)+T//I—-IM (_])E’:’J‘U/(“"-'a”)’
R TrIrI/A 'T,,r/,A (—I)L‘E' T
TI,Vk = Tl,,k —Ti/rlﬂ\ +T'/F',A (_I)C‘L’l*lt,(g, ;,_’,I)‘

rae — r & KOMIIOHEHTbI CPIMMCTpl’l‘*IHOﬁ CBA3HOCTH.

B nsitom naparpade BBOAHTCA NOHATHE TEH30pa KPHBH3HBI HA CY[IEPMHOIO-
06pa3iu, H3YYaloTCs €ro CBOHCTBA, KOTOPbIE, B CHILY TOIO, YTO TEH30P KPHBH3HbI
OlPENENAETCS TONbKO 3alaHHEM CBS3HOCTH, CIIPABEJIMBbI Ul CYNIEPMHOr000pa-
31H JII0OBIX THIIOB, OCHALLIEHHBIX CHMMETPUYHOMH CBSI3HOCTbIO.

Bo BTOpOIi raBse nuccepranyu U3y4aroTcs cyliepMHOroodpasms, OCHalleH-
HbIE JBYMsI CTPYKTYpaMH: I'pajyHPOBAaHHOH METPUKOH H CHMMETPHUYHOMU CBsI3-
HOCTBIO, KOTOpas COINIACOBaHA C 3aJlaHHOH METPHUYECKOH CTPYKTYpOH, T.e. 4et-
HbIE€ U HEYETHbIE CynepMHOroodpasusi Pumana. [lokasaHo, 4To OCHOBHbIE CBOIi-
CTBA H COOTHOLUEHMS, KOTOPBIM Y/IOBJIETBOPSIET TEH30P KPHUBH3HbI B YETHOM
M HEYETHOM CJIy4asiX, BBINISAAT HOpMaJIbHO OAMHAKOBO. Pasiinuus 1posisistor-
¢ Ha ypoBHEe CBOMCTB TeH3opa Puuyuu. UYrto, B cBOIO ouepenb, obecrneuuBaer
HETPUBHAJILHOCTbh TEH30pPa CKAJISPHOH KPHBU3HBI B 00mieM cityyae. Takxe u3y-
YEHbl COOTHOLUEHHA BbICLIMX MOPAIKOB Mexay ad(GHHHBIMH PAaCUIMPEHUSMH
TEH30pa KPHBM3HbI, METPHYECKOIO TEH30pa M CHMMETPHYHOH CBS3HOCTH
M HalAeHbl [POU3BOAsIME (YHKIHMH JTHX COOTHOLUEHHH B I[POM3BOJIBHBIX
KOOpZIHHATaX.

B nepsBom mnaparpade BBoAMTCA MOHATHE CynepMHOroodpasusi Pumana
(M, g, A), koTopoe ornpe/enseTcs Kak METpUueckoe cynepmMHoroodpasue M, ocHa-
1IeHHOE (YETHOI WM HEYETHOH) CUMMETPHYHOM CBA3HOCTBIO A, COIJIACOBAHHOM
C 3aJaHHOM HEBBIPOXKIEHHOH MeTpHuYecKoil cTpykrypoil g. M3yuaercs teHsop
KPHBU3HbI

_ n
R:/AI =g,R jkl >
T — — =

e g, =(-1)"g,, a(g”. )— e(g)=¢ +¢,, S(R,.I.“ )— e(g)+e +¢, +¢g, +¢,,
M YCTaHaBJIUBAIOTCA CJIEAYIOLIHE CBOHCTBA CHMMETPHH ITOIO TEH30pa:

_ £, _ o0y _ £, 'K,XLJ‘ +€,)

R{,A/ - _(_1) R:jM > R,,u - _(_1) R,-n.-ls RUA/ - (—l) ka
Ha YETHbIX M HEYETHBIX CyllepMHOIooOpa3usx Pumana.
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TeH'iOp Puyun onpeneisercss COOTHOLCHHEM
_ pk o (i) g coeeg 4 (e n, Ne(g)el)
RI/ - R ikj (-]) - g le\/ (“1) >

rae S(R” )= € +€,,
g" — TeH30p o0paTHbIi TEH30py g; CO CBOHCTBAMH CHMMETPHH:

- (_l)w. +e(g) g ji
H J1I0Ka3bIBACTCA, YTO CBOMCTBA CHMMETPHH TE€H30pa Puyun
£, +e(g)
Ru - (—1) R/i
B YETHOM H HCYETHOM ClIy4yasaX MPOTHBOIIOJIOKHBI: B YETHOM CJ1y4a€ 2TOT TEH30p

CHMMETPUYECH, B HCYETHOM — AHTHCUMMETPUYCH.
YcTaHaB/IMBAETCS, YTO TEH30p CKaJlﬂpHOﬁ KPUBH3HbI

_ ji £, +E; .
R=g"R (1), e(R)=¢(g),
JUISL TIPOM3BOJIBHBIX TPa/lyHPOBaHHBIX CcylepMHoroodpasuit Pumana, B oOuiem
cnyqae, OTJIHYECH OT Hleﬂ.

Bo BTopoM naparpade noka3biBaeTCs, 4TO, KAK M B OOBIYHOIl reoMeTpUH
PumMaHa, Ha pUMaHOBOM CyIIEPMHOTO00pa3HH CYILECTBYET €AMHCTBEHHAs CHMMET-
pHYHAas CBA3HOCTb A, COMNIACOBAHHASA C 3aJAHHOH YETHOH MJIM HEYETHOH METpH-
YeCKOU CTPYKTYpOii g, TO eCcThb

1 £, & £,8, b, ve te(g NE e
8 =58 (@ (G (1) =g, (G Y1y ),

B Tperbem naparpade /10Ka3bIBa€TCsl, 4TO JUIsl IIPOHU3BOJIbHBIX CYIIEPMHOIO-
oOpa3uii PuMaHa CylecTByIOT COOTHOLUEHHS BBICLIMX HOPSJIKOB (10 TPETHETO
HOpsiiKa BKIIIOYHMTEIbHO) MKy ahGUHHBIMH PACIIMPEHHSAMH METPHUYECKOIO
TEH30pa, TEH30pPa KPUBHU3HbI 1 CHMMETPHYHOI CBA3HOCTH B HOPMAJIbHBIX KOOp-
JIMHATaXx.

B uersepToM nmaparpade crposTcs npousBoasiide QyHKUNH I COOTHOLLE-
HUH, BbIPAXAIOWHX CBA3b ap@UHHBIX paclIMpeHHH CBS3HOCTH M METPHYECKOM
CTPYKTYpbl YEPE3 TEH30P KPUBH3HBI U €ro apGUHHbIE pacliMpPeHHs B [IPOU3BOIb-
HbIX KOOpJIMHATAX Ha cyrnepMHoroodpasuu PuMana:

1 1 ¢t
q)i/kl =Dy, - -X aw T [R,,u + R:A// (“l) ' ] =0

3 3
1 £t £ 6y £ +g;
E/Al =8iju —5( ikl uu ( 1) )‘ [Rl/\/l ( ]) + R/Arl ( ) & )}
rae
Xi/kl = A:ik.l + AA/'/,A‘ (_l)"“"' + AIA/./ (_l)ﬂ(c‘ .L’) 2Am£ A” ( )(L h )L " )

A A,, _l)(n;, XJ;IM,,, )eg _ A"HA,;[ (_] ) opre Mo, +e, tE, )

njl
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CaMn  COOTHOLIEHMS BbICIUMX [OPSIKOB BO3ZHMKAKOT KaK KOY(PPUUHEHTDI
pastoxkeHust HTHX dyHkumid B psa Teitopa.

B Tpertbeii riaBe qHccepTauMH PaccMaTpPHBAIOTCS CyllepPMHOrooOpasms, oc-
HalllEHHbIE IPalyMpPOBaHHOH JIHM(hEepeHUHAIBHOH HEBbIPOK/IEHHOH 3aMKHYTOIl
2-(opMoii (CHMILIEKTUYECKOI CTPYKTYPO) H CHMMETPHYHOIT CBS3HOCTBIO, COra-
COBAHHOM € 3a1JaHHON CHMIUIEKTHYECKOH CTPYKTYPO, TO €CTb YETHbIE U HEUYETHBIE
cynepmHoroodpasus ®PejocoBa. [loka3aHo, 4YTO 4eTHblE CylEPMHOrOOOpa3Hs
®denocoBa COBNALAIOT C HEBBIPOKIAEHHBIMH  CyriepMHOroodpasusimu Ilyaccona,
OCHAUIEHHbIMH CUMMETPHYHOI CBS3HOCTBbIO, & HEUETHbIE CYIEPMHOroodpasms
®denocosa JKBUBAJIECHTHBI 3a1aHUI0, TAK HA3bIBAEMbIX, AHTUCHMILUIEKTHYECKHX CY-
IIEPMHOroo0pa3sHii ¢ CHMMETPHUYHOH CBS3HOCTBIO, TO €CTb CYIEPMHOro00Opa3Huii,
OCHAILEHHbIX HEBBIPOA/IEHHONH AHTHCKOOKOH M CHMMETPHUHOI CBS3HOCTbBIO, CO-
[JIACOBAHHOI € 2TOH CcTpyKTYpo#i. [Toka3aHo, 4TO OCHOBHbIE CBOHCTBA W COOTHO-
LLIEHHUs, KOTOPbIM Y/IOBJIETBOPSIET TEH30P KPUBHU3HBI B YUETHOM M HEYETHOM CJlyda-
AX, BbINISIAT (GOPMaJIbHO OLMHAKOBO. TeH30op PHuuM sBisE€TCS CUMMETPHUYHBIM
U1 YETHBIX CynepMHoroodpasuii degocoBa, a Uil HEYETHbIX — He 00/1a/1aeT KaKH-
MH-JIN0O ClieLHaIbHBIMH CBOMCTBAMH CUMMETPHU. TE€H30p CKAIAPHOIl KPUBH3HBI
U1 YETHBIX CynepMHoroobpasuii ®enocoBa TOXIAECTBEHHO PABEH HYIIIO, a U
HEYETHBIX CylepMHOroodpasuii ®Penocosa, B 00lIEM cCilyyae, OTIIMYEH OT HYJIS.
M3yueHbl COOTHOLIEHHS BBICIUMX ITOPSIIKOB Mex 1y adGUHHBIMH pacluupeHHsIMH
TEH30pPa KPUBM3HbI, TEH30pa CHMIUIEKTHUYECKOH CTPYKTYpbl M CUMMETPHYHOI
CBS3HOCTH M Haii/ieHbl [IPOU3BOALIHE (PYHKLIUH YTHX COOTHOLUEHUH B IIPOU3BOJIb-
HbIX KOOp/HHATaX.

B nepBom maparpade aaercs onpeneiienue cynepmHoroodpasus dejocosa
(M, o, I'), KaK CHMILIEKTHYECKOTO CyHIEpMHOroo0pa3us M, OCHalLIEHHOrO CHMMET-
PHUYHOH CBA3HOCTHIO [, KOTOpas corlacoBaHa ¢ CUMIUIEKTHYECKOH CTPYKTYpOi .
O0cyX1al0TCs OCHOBHbIE CKaJISIPHbIE CTPYKTYPbI Ha CYHEPMHOI000pa3usix U J10Ka-
3bIBA€TCS TOT (PAKT, YTO B YETHOM Clly4ae CYILECTBYET B3aHMHO-OJHO3HA4YHOE CO-
OTBETCTBHE MEK/y HEBBIPOXKIEHHbIM ITYaCCOHOBCKHM CYIEPMHOroo0pa3uemM u
YETHBIM CHMIUIEKTHYECKUM CynepMHoroodpasuem. M3yuaercs cumiuieKTHYeCKHii
TEH30P KPUBH3HbI

R, =0, R",, S(RW )= e(w)+g +¢, +¢, +¢
M YCTaHABJIMBAIOTCS CJIEAYIOLLUE €r0 CBOICTBA CHMMETPHHU:
R,,A-/ = —("l)ml R,,/k’ Rg,/./ = (_l)m’ Rnu
Ha YETHBIX U HEUYETHbIX CynepMHoroodpaszusax denocona.
Tensop Puuuu onpenesnsercs U3 COOTHOLIEHHS

K”. _ Rk‘_k] (—1)12, (&, +1) — (,()/m Rm.kl_ (_l)c,z;k +(gg +e, )(r,(m)v I) )

rue e(K” )= g +e,,
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" — TeH30p 00paTHbIil TEH30pY ©, CO CBOHCTBAMH CHMMETPHH:

ce ve(o) g

o’ =-(-1) o

M JI0Ka3blBAETCS CBOHCTBO CHUMMETPHH TeH30pa Puuun 1 yeTHbIX
cynepmHorodpasuii denocosa

c,€

K,=(-1)"K,.
YceTaHaBiMBaeTCsl, YTO TEH30P CKIAPHONH KPHBH3HBI
i €+, _
K=0"K, (-1)"",e(K)=¢(0)

[1+ (1) ]k =0,

KAK M B cilydyae OOBbIYHBIX cynepMHorooOpasuii @Penocosa, I YETHOMH
CUMIUIEKTHYECKOH  CBA3HOCTH  paBeH  HYJIIO, OJHAKO Ul HEYETHBIX
cynepMHoroo6pasuit denocosa ITOT TEH30P, B 00LIEM Cilyyae, OTJIHYEH OT HYJIS.

Bo BTopom naparpade ob6cyxnarorcs cBOHCTBA CHUMIUIEKTHYECKOI CBA3HOC-
TH. [loka3ano, uro B oOwWeM cilydae, 3aMKHYTOCTb 2-GOpMbl 0 M €€ coljla-
COBAHHOCTH €O cBs3HOCThIO V=0 (wm B KoopiuHatHOM Oasuce

o~y +T 4 (—l)c'"’ =0) He BeJyT K OrPaHHUYEHHAM HA CBOHCTBA CHMMETPHH
"1, 1 cylIeCTBYET JOCTATOYHO LIMPOKMIA MPOU3BOJI B BLIOOPE CBA3ZHOCTH JUIs 3a-
JaHHOH CUMIUIEKTHYECKOH CTPYKTYpBI.

B TpeTrnem naparpade BbIBOAATCS COOTHOUIEHHUS BBICIUMX [OPSIKOB MEXKILY
adPUHHBIMU PACLIMPEHUSAMH TEH30PA CHMIUIEKTHUYECKOH CTPYKTYpPbl, CHMILIEKTH-
YECKOI'o TE€H30pa KPUBHU3HBI H CBA3HOCTH B HOPMaJIbHBIX KOOPAMHATAX HA [POM3-
BOJIHOM cyriepMHoroodpasun ®ejiocosa. IlokaszaHo, 4yTo, HAYHHAsL C COOTHOLUE-
HHUI TPETHEro [OPsIKA, BOZHHKAET HElHHEeHHas 3aBUCUMOCTb a@UHHBIX pacLuH-
peHHii CUMILIEKTUYECKON CBS3HOCTH OT TE€H30pa KPHBHU3HBI U HE CYLUECTBYET HO-
BbIX TOXKAECTB, coaepxkaiux adUHHbIE paCLIMPEHHs TEH30pPa CUMILUIEKTHYECKON
CTPYKTYPbl, CHMIUIEKTHYECKOI'O TEH30pa KPUBU3HbI U CBA3HOCTH.

B uerBepTOM naparpade B NpOH3BOJIbHBIX KOOPAHHATAX IOCTPOEHbBI [IPOH3-
BosiLie QYHKUHH U1 COOTHOLIEHHH, BbIPAXKAIOLIMX CBS3b abGHHHbIX pacLipe-
HMH CHUMIUIEKTHYECKOH CBA3HOCTH W CHUMIUIEKTHYECKOH CTPYKTYpbl Yepe3 CHMII-
JIEKTHYECKPHH TEH30p KPUBH3HBI H ero adGuHHble pacluHpenns. PopMasibHO, BH]L
3THX (YHKUMI COBIALAET C IPOM3BOMALLMMH (QYHKLHAMHU B Clly4ae CylI€pPMHOIO-
oOpa3zuii Pumana. CaMH COOTHOLIEHHS BBICLUMX [TOPSJIKOB BO3HHKAIOT KakK KOI(-
bHLUMeHTb! pa3iiokeHus dTuX (yHKuHii B paa Teitiopa.

B 3aknatouennn chopmMynHpoBaHbl OCHOBHbIE PE3yJIbTaThl, [10Jy4YEHHbIE B X0/
JMCCEPTALMOHHOM PadOThI.



Pe'jyﬂbTaTbl, BbIHOCHMbIE HA 3AIIHTY:

1. lokazano, 4ro (opMa ypaBHEHHii, OnpeaensOlInX OOparHOe TEH30pHOE
110J1€ K 33/1aHHOMY HEBbIPOX/IEHHOMY TEH30PHOMY IOJII0 Ha CYIIEPMHOIr000pa3Hsx
3aBUCHT OT OIpPE/IE/IEHHs TEH30PHBIX 1oJei. Ecin 1u1s 00bI4HBIX MaTpHLL CYLLECT-
BY€T €IMHCTBEHHOE MPEACTABJIEHHE B BUJIE CYMMbl CUMMETPUYHOU U AHTHCHM-
METPHYHON MATPHLL, TO UL CYNEPMATPHLL, CPEIH KOTOPbIX BO3MOKHbBI BOCEMb TH-
[10B CHMMETPHH, TAKOH €IHHCTBEHHOCTH NPEICTaBIeHHs He cyliecTByeT. OHaKo
UL TEH30PHBIX 10JI€fi HA CynepMHOrooOpa3HsiX BOCCTAHABIMBAETCS yKa3aHHas
€IMHCTBEHHOCTb IIPECTABJIEHHS B BHJE CyMMbl TEH30PHBIX I0JIEH [POTHBOIIO-
JIOKHBIX cuMMeTpuil. Cynepmarpuua, oOpaTtHas K HEBBIPOXKICHHOH YETHOH CHM-
METPHYHON (aHTHCHMMETPUYHOI) CylepMaTpulie, SBISeTCs CHMMETPUYHOI (aH-
THCHMMETPUYHOM), B TO BPEMSs KaK K HEBBIPOXKIEHHOH HEYETHOH CHMMETPUYHON
(aHTHCMMMETPHYHOI ) MATPULE ABJIAETCH AHTHCUMMETPHUYHOM (CUMMETPHYHOI).

2. Jloka3zaHo, YTO 18 IIPOM3BOJIbHBIX I'Pa/ly HDOBAHHBIX METPHUYECKHX (TO €CTh,
YETHBIX HJIM HEYETHBIX) CYIIEPMHOro00pasuii, OCHaLLIEHHBIX CHMMETPHYHOM CBA3-
HOCTbK, COIJIACOBAHHOW C 3aJaHHOIl METPHYECKOH CTPYKTYpOM, CyluiecTByeT
€IMHCTBEHHAs CBA3HOCTb, AHAJIOTMYHO CHUTYyalUMH C reomerpueil PuMana Ha MHo-
roobpasusx. JlokazaHo, 4yTo ajnreOpaHyecKHe CBOICTBA TEH30pa KPHBH3HBI IS
YETHBIX H HEYETHBIX CynepMHoroodpasuii Pumana ¢popmaiibHO coBrnajart japyr ¢
apyrom. Tensop Puuun cuMMeTpUUeH /s YETHBIX CyepMHOrooopasuii Pumana u
AHTHCHUMMETPHYEH Ul HEYETHBIX CyrniepMHoroodpasuit Pumana. Jro, B cBOKO Oue-
peiib, IPUBOAMT K TOMY, YTO TE€H30D CKAJIAPHOH KPHBH3HbI JUlsl YETHbIX M HEYeT-
HbIX CyllepMHOIroo6pasuii PuMana, B obLueM ciyyae, OTJIHYEH OT HYJIA.

3. JlokazaHo, 4TO 11 NPOU3BOJILHBIX CyHEPMHOrooOpa3uii PuMana cyuiecTsy-
10T COOTHOLUEHHS BbICIUMX IMOPSIKOB MEXKAY TEH30POM KPUBH3HbBI, METPUYECKUM
TEH30POM M CHMMETPHYHOH CBS3HOCTBIO, COIIACOBAHHOM C 3aJaHHbIM METpHYEC-
KHM TEH30pOM KaK B HOPMaJIbHBIX KOOPAMHATAX, TAK U B IIPOM3BOJIbHBIX. U 1oCT-
poeHa npou3Bo/sLIas (GyHKUMA ITHX COOTHOLLEHHUIA.

4. Jloka3aHo, yto anrebpaMyeckue CBOHCTBA TEH30pa KPUBHM3HBI [UIS YETHBIX U
HEYETHBIX CyniepmHoroodpasuit @enocoBa GopMallbHO COBIANAOT APYT C APYIOM.
[Tokazano, yto TeH30p Puyun juis yeTHbIX cynepmHoroodpasuii demnocosa cum-
METPHYEH, a B CJIy4ae HEYETHBIX CyliepMHOroobpasuii Mej0coBa ABAsSETCS TEH30-
pom o01wero nosnoxeHus. B cBoto ouepenb, TEH30p CKaISPHONH KPUBH3HBI /IS YeT-
HBIX CylepMmHoroodpasuii ®esocoBa TOXKIECTBEHHO 00palLaeTcs B HOJIb, @ Ul
HEYETHBIX CynepMHoroobpasuii Pegocosa, B 00LIEM cilyyae, OTIMYEH OT HYJIS.
[Toxa3aHo, 4TO CynepMHOroooOpasus, UCMoJb3yeMble Uis HOPMYIHPOBKH METO/Aa
KOBAPHAHTHOIO KBAHTOBAHHs MPOM3BOJIBHBIX KaJIHOPOBOUHBIX TEOpHH B 0OLUMX
KOOPAMHATAX, MOMHO OTOXAECTBUTb C HEUYETHBIMH CYIEPMHOroo0pasusmMu
®depocosa.

5. Mi3y4eHbl COOTHOLICHHS BBICILIMX IOPSAKOB U1 IPOH3BOJIbHBIX CYIIEPMHO-
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roodpaszuii PelocoBa, CyLIECTBYIOIHE MENKAY TEH30POM KPHUBH3HbBI, TEH30POM
CUMILIEKTHYECKOH CTPYKTYPbl H CHMMETPHYHOI CHMIIIEKTHYECKOH CBSA3HOCTBIO,
KaK B HOPMallbHbIX KOOpPJMHATax, TaKk M B IPOM3BOJIbHBIX. B 11poH3BOIILHBIX
KOOPJMHATAX MOCTPOEHA Mpon3BoAsAllas QYHKUMS Ul COOTHOIIEHHH BBICIINX
OPSAKOB.

OcHoBHOe co/lep:kaHUe W pe3y.1bTaTbl HCC/JIeIOBAHHA OTPakeHbl B 8 myo0-
JIMKAUHAX aBTOpa:

MarepHa.bl, onyd/1HKOBaHHbIE B HAYYHbIX :KYpPHAI1aX,
yTBep:kaeHHbIX BAK P®d:

1. On higher order relations in Fedosov supermanifolds [Text] / P.M. Lavrov,
0.V. Radchenko // Journal of Physics A: Mathematical and General. — 2006. —
V. 39. - P. 6501-6508. — ISSN 0305-4470. (0,5 n.n.; aBr. 50 %).

2. Cyuepmuoroodpasus ®ejpocosa [Texcr] / [1.M. Jlaspos, O.B. Paguenko //
Teoperuyeckass W maremarudeckas ¢usuka. — 2006. — T. 149. — Ne 2. —
C.202-227. — ISSN 0564-6162. (1,3 n.1.; aBr. 50 %).

3. HeuerHble CHMIUIEKTHUECKHE I'€OMETPUM Ha cyrnepMmHoroobpasusx [Tekcr] /
I1.M. Jlaspos, O.B. Papuenxo // U3Bectus BY3o0s. ®usuka. — 2008. — T. 51. -
Ne 2 —C.52-57. - ISSN 0021-3411. (0,4 n.u.; aBt. 50 %).

MarepuaJibl, Ony0IHKOBaHHbIE B HAY4YHBIX )KYpHa1ax:

4. Symplectic geometries on supermanifolds [Text] / P.M. Lavrov, O.V. Radchenko
// International Journal of Modern Physics A. — 2008. — V. 23. — P. 1337-1350.
—ISSN 0217-751. (0,6 n.i1.; aBT. 50 %).

Hayumble Tpyabl H MaTepHa bl BBICTYIVIEHHI HA KOH(epeHIHAX:

5. Papuenko, O.B. CoiicTBa T€H30pa KPUBH3HBI HA IPOH3BOJIbHBIX (PEJ0COBCKUX
cynepmHoroodpasusx [Tekcer] / O.B. Panuenxo // VIII Beepoccuiickas koHe-
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