3AKJIFOYEHME JUCCEPTALIMOHHOI'O COBETA 24.1.207.02,
CO3IAHHOI'O HA BA3E ®EJIEPAJILHOI'O FOCYJJAPCTBEHHOTI'O BIO/DKETHOI'O
YUPEXJIEHHUS HAYKU CAHKT-TIETEPBYPICKOI'O OTAEJIEHHUA MATEMATHYECKOI'O
HMHCTUTYTA WM. B.A. CTEKJIOBA POCCUMCKOM AKAJIEMHH HAVK,
11O TUCCEPTALIMM HA COUCKAHHME YYEHOM CTEIEHU KAHJIUIATA HAVK

ATTCCTaHI/IOHHOC geino N

Perenue nuccepranuonHoro coseta ot 15 urons 2026 roga N 11
0 npucyxieHu AHTOHeHKo [TaBny Bnanumuposuuy, rpaxaanuny Poccuiickoii

Gbez[epaunn, yquOﬁ CTCNICHHU KaHauaaTa (bl/ISI/IKO-MaTeMaTI/I'-IeCKI/IX HayK.

Huccepranus «BonHOBbIE (yHKUMH HEKOMIAKTHBIX CIIMHOBBIX LENOYEK H WX CBOHCTBAY IO
cnenuanbHocTH 1.1.2 — muddepeHunanbubie ypaBHEHHS 1 MATEMATHUECKAS (usrKa npuHsTa K 3aIUTe
13 anpens 2026 rona (mporokon 3acenanus N 8) JAUCCepTallMOHHBIM coBeTOM 24.1.207.02, co3maHHbIM
Ha basze DenepanbHOro roCyapCTBEHHOTO GIOKETHOrO YUpEKKLEHHS Hayku CaHkr-IleTepOyprckoro
orneneHus Maremaruyeckoro nuctutyTa M. B. A. CrekioBa Poccuiickoil akamemun Hayk (manee —

[IOMU PAH), 191023, ua6. p. ®onTanku 27, Canxkr-IlerepOypr, Poccus, npukaz Ne 2130/HK oT
27152023,

Counckarens AnToHeHko I[laBen Branumuposuy, 19 utons 1997 roma poxaenus, B 2021 rony
OKOHYMJI MarucTpatypy ABTOHOMHOH HEKOMMEPYECKON O06pa3zoBaTeNbHOM OPraHH3aLMM BHICLIETO
o6pasoBanns «CKONKOBCKHH MHCTUTYT HAYKH M TEXHOJOTHHY (nanee — Cxonrex) Mo CHEMHaIbHOCTH
«ITpuknanneie MateMaruka u ¢usukay. C 2021 r. mo 2025 r. obyuyancs B aciupantype IIOMH PAH.
PaGoraer mnammmM HayuseiM coTpymaukoM B I[IOMH PAH. Bo BpEMs TIOArOTOBKH AHCCEPTAlUH
couckarenb paboran B CaHkT-ITeTepOyprckoM MexIyHAapOJHOM MaTeMaTHYeCKOM WHCTUTYTE HUMEHHU
Jleonapna Oiinepa Ha 6aze TIOMM PAH B pomkHOCTH nabopaHTta. Jluccepraiys BBHINOJHEHA B

naboparopuu MaTeMaTH4eckux npobneM ¢pusuku [IOMU PAH.

Hayuhpiii pykoBoauTenb — KaHmuaaT (U3HKO-MaTeMATHYECKUMX HayK, CTapLUUMi Hay4HbIH

COTPYAHMK naboparopuu MaTeMaTWueckux mnpobieM ¢usuku I[IOMU PAH, Banumesuu Ilasen

AHaTtonpeBuy.

Oduupanbupie onnmoreHTsl: 3a6poaun AHTOH BnaguMuposuy, JIOKTOp (hH3UKO-MaTEMAaTHYECKUX
HayK, mpodeccop, CTapmuil HaydHbIH COTPYIHHK (axynbreta MaTematuku DeepanbHOrO
FOCYNapCTBEHHOTO ~ aBTOHOMHOTO  0Opa3sOBaTENbHOrO  YupexaeHWs:  BBICLIETO o0pa3oBaHus
HanyoHaneHblif Hcciie0BaTeNbCKH yHuBepcuter «Bbiciuas mkona 3koHOMuKH» ¥ Ha3apoB AHTOH

AHleCeBI/I‘-I, Ka"nauaar (bHBHKO-MaTeMaTI/I‘-ICCKI/IX HayK, TOLCHT 1<a¢)e11p51 ¢I/I3I/IKI/I BBICOKHX 3Heprm‘f1 u




JNIEMEHTAPHBIX 4acTHL ¢u3sndeckoro Qaxynprera DeslepalbHOrO TOCYAAPCTBEHHONO GIOIKETHONO
00pa30BaTENEHOrO YUPEXKIEHHS BBICLIETO obpasosanus «CaHkT-IletepGyprekuil rocynapcTBeHHbIH

YHHBEPCUTET» JaJIH MOJOXUTEIbHBIE OT3IBBI HA AUCCEPTALHIO.

Benymas opranmzanus MesxayHapogHas MeKIIPaBHTEIbCTBEHHAS HAY4YHO-UCCIIEAOBATENBCKAS
opranu3auusi O6beNMHEHHBIH HHCTHTYT SAEPHBIX HCCIICI0OBAHMI (nanee — OUSN), r. [ly6Ha, B cBOEM
TIOJIOXHTENLHOM  OT3BIBE, YTBEPXICHHOM TpyOHuKOBbIM I'puropuem BragumuposuueMm, IOKTOpOM
(pu3MKO-MaTeMaTHUYECKHX Hayk, akageMukoMm PAH, aupexropom OUSIH u nopnucanHoM CapKuCSHOM
['opom AnbdpenoBudem, TOKTOPOM GH3HKO-MATEMATHYECKHX HayK, BEyLIUM HAYYHBIM COTPYIHHKOM
JlaGopatopun Teoperuueckoit ¢pusuxu um. H. H. Boromo6osa OMSIA yKaszaja, 4To JUucCepTallOHHAs
pabora «BonHOBbIE (DYHKLHH HEKOMMAKTHBIX CIIMHOBBIX LEMOYEK M X CBONCTBAY COOTBETCTBYET
TpeboBanusm [1on0xeHus O OPsAKE NPUCYKIEHNS YUEHBIX CTENeHel, a ee aBTOp — AHTOHEHKO ITaBen
BrianuMupoBuY — 3aciy)KHBAeT NPUCYXIEHHS YYCHON CTENEHH KAHIMIATa (bU3NKO-MaTeMaTHYECKHX

HayK IO CrieUManbHoCTH 1.1.2 — nud dpepenumansublie ypaBHeHHs 1 MaTeMaTHuecKas Gu3mKa.

Couckarenb uMeeT 7 OnmyGIMKOBaHHEIX paGoT, B TOM YHCIIE 1O TEMe auccepranuy — 4 paboTsl, Bce
U3 HUX OIyOJIIMKOBAHBI B PELEH3MPYEMbIX HAYYHBIX 3NAHHMSX, BXOAALIHX B nepeueHs BAK, WoS u

Scopus. CraTbl 110 TeMe AUCCEpPTALH B U3NAHHSX, onpezeneHHsix nepeyneM BAK, WoS u Scopus:

1. Anronenko I1. B., Benoycos H. M., Iepkaues C. ., XopowxkuH C. M. Oneparop oTpaxeHus u
runepreomerpust I: SL(2,R) cnunoast nenouka // 3an. nayun. cem. [IOMU. — 2024, —T. 532. — C. 5—
—46.

2. Autonenxo I1. B., Benoycos H. M., Jlepkaues C. 3., Banuuesnu IT. A. Omneparop oTpakeHus 1
runepreomerpust II: SL(2,C) cnunoBas uenouka // 3an. Hayun. cem. [IOMH. — 2024. — T. 532. — C.
47—79.

3. Antonenko P., Derkachov S., Valinevich P. BC-type open SL(2,C) spin chain // Annales Henri
Poincaré. — 2026. — DOI: 10.1007/500023-025-01653-0.

4. Antonenko P. V. The Gelfand-Tsetlin basis for infnite-dimensional representations of gin(C) //
J. Physics A: Mathematical and Theoretical. — 2022. — Vol. 55, no. 22. — 225201 (43 pp).

B pa6orte [1] ctpourcs oneparop otpaxkenus (K-oneparop) aist SL(2,R)-iHBapHaHTHOM CITHHOBOM
uenoukn BC-tuma ¢ K-marpuueit obuiero Buaa, OH NPUMEHSETCS IS MOCTPOCHUS ONHOYACTHYHBIX
COOCTBEHHBIX QyHKIMH B-3eMeHTa MaTpuilbl MOHOJPOMHHU B 5TOH MOJENH. Hccnenyrotes HekoTopbie
CBOJCTBA OJHOYACTHYHBIX COOCTBEHHBIX (GYHKLMH, a Takke YCTAHABIUBAETCS UX CBA3b C HHICKCHBIM
THIIEPreOMETPUYECKUAM  npeobpasoBanneM. B cratbe [2] K-omeparop noctpoen mus SL(2,C)-

VHBAapHAHTHOH CIMHOBOH uenoyky BC-tuna ¢ K-matpuueit obmero Buna, u MPHY TIOMOIIY HEro TaKxke



HalileHbl OJHOYACTHYHbIE (YHKIMH B-aleMeHTa MaTpHLbl MOHOAPOMHH. CTpOSTCSI MHTErpajbHbIe
NIPEACTaBNEHUS Ui COOCTBEHHBIX (DYHKIMMH, JOKa3bIBAIOTCS MX CBONCTBA CHMMETPHH, COOTHOLIEHHS
OPTOTOHAILHOCTH M MONHOTEI, M3y4aeTCs CBA3b C TEOPHell rHIepreoMeTpuyecknx GyHKuuil. B pabote
[3] monyyena MHAYKTHBHAS KOHCTPYKIHMS COBCTBEHHBIX yskumii B-snemMeHTa MaTpULBl MOHOIPOMUH
SL(2,C)-nHBapuaHTHOM cIMHOBOM nenouku BC-Tuma B Clly4ae NpOU3BOJIBHOIO YHCJIa YACTHLI, JOKA3aHO
obiee GeCKOHEYHOMEPHOE YpaBHEHHE OTPXEHHUA B ciy4yae rpynnbl cummerpun SL(2,C) mns K-
oneparopa u R-oreparopa (o6mero SL(2,C)-HHBapHAHTHOrO pelieHus ypaBHenus SHra-bakcrepa).
BroGaBok, B aT0# cTaThe BBemeHbI Q-onepatopsr bakcrepa mns maHHON Mozew, IPU TIOMOIIM HHUX
AOKa3aHbl OPTOrOHANBHOCTb M MOJNHOTa MHOTOYACTHYHBIX COOCTBEHHBIX (YHKIHWN, a Takke HX
CHMMETDHH, U TIONyICHbI MHTETPAbHbIe MPEACTABNEHHS I 3THX (yHKumil. B pabore [4] HoJy4eHa
WHAYKUMOHHas (opMyna ans OOIIMX COGCTBEHHBIX (YHKIHMH YrOBBIX KBAHTOBBIX MHHOpPOB L-
oneparopa SL(N,C)-MHBapHaHTHOH CITMHOBOM LEMOYKH B npencrasieHud Mennuna-bapuca, ms
MHAYKIHOHHBIX aroB or N=2 k N=3 u or N=3 k N=4. Kpome Toro, nokaszana OpPTOrOHAJIBHOCTh
HaliICHHBIX COOCTBEHHBIX (BYHKLHI W MOyYeHbl HEKOTOpbIE (bopMymBI ISl HHAYKIMOHHOTO Iara B

Cily4ae IIPOU3BOJBLHOTO V.

Bce BbIHOCHMBIE Ha 3a1UTY pe3ynbTaThl AUCCEpTALAN GbLTH TI0JTy4YEHBI COMCKATENEM EIHHOIMYHO
[4], 6o npu HemocpeACTBEHHOM ero yyacTuu [1,2,3]. B nocnentem ciyyae nMUHBIH BKIAL JUCCEpTaHTa
3aKIIO4ACTCA B loKasaTenbeTBe popmyn~(1.15), (1.18), (1.20), (1.21), (3.1), (3.2), (4.2), (5.1) u3 paboTsl
[1]; B mokasatenscTBe hopmyn~(2.20), (2.22), (2.23), (2.24), (2.26), (4.1), (4.2), (6.1) u3 pabortsI [2], B
AOKa3aTeJbCTBE NPEANocIeAHeH GOpMybl u3 pasziena~4.2 cTaTei [2]; B JOKa3aTeNbCTBE tbopmynsi~(3.1)

13 paboTsl [3], BTopoit Gpopmysl u3 pasgena 4 cratbu [3] u dopmyisl (4.2) u3 Toro xe paszena.

Ha JAUCCEPTALMIO U aBTope(bepaT NOCTYITHUIIU OT3BIBBI OT Beayl.uef/i OopraHu3amny U O(bI/ILII/Ia.HBHBIX
OIIITOHEHTOB. Bce 0T3bIBBI TTOJIOXKHUTENbHBIE. OT3BIBBI COAEepKaT 3aMeYaHusl, Kacaroluecs JIMIIb Criocoda
H3JI0XKEHUS PE3YJIbTATOB, OTH 3aMEYaHHs HE BJIUSIOT HA O6H1y}0 IOJIOXKUTEIBHYIO OLCHKY THCCEPTALUH.
B om3biBax oTMeuaercs aKTYaJIbHOCTb pEIIAEMBIX B IlPICCCpT&HHOHHOfI pa60Te 3aa4, MMEKIIUuX
CYIIECTBEHHOE 3HAYE€HUE [JII MaTeMaTUYECKOU q)HBI/IKI/I. B o13biBax YKasaHoO, YTO pe3yJIbTaThl
AUCCEPTAlMU JOCTATOYHO IT0JIHO OTpa>X€HbI B nyﬁnukaumx B BEAYIIHUX HAaY4YHBIX XXypHajaaxX U3 CIIUCKA,

pexoMenzoBanHoro BAK.
OT3BIBBI COEPKAT CIEAYIOIIME 3aAMEYAHHS:
B ot3bise Benymieli opranusauuu: «CyIecTBEHHBIX 3aMeYaHHi 110 JUCCEPTALIUU HE UMEETCS.»

B or3eiBe onnonenTa 3a6poauna A.B.: «B 3akouenHne — HECKOIBKO BOIIPOCOB U 3aME€YaHHi 110

COZIEPXKAaHHUIO, KOTOPBIE HU B KOEH MEpE HE YMAJIAIOT LEHHOCTh paGOTLI H €€ BBICOKYIO OLICHKY.



1) Beons B paccMoTpeHue SL(2,C)- u SL(2,R)-uHBapHaHTHbIE CIMHOBbIC LENOYKH, aBTOp HHIJE HE
TOBOPHT 00 1x ramunbToHHaHax. [Ipencrasisiercs, 4to Tpu u3BeCcTHBIX R- n K-oneparopax naxoxnenue
JIOKJIbHBIX FAMHUJIBTOHHAHOB HE JOJDKHO COCTABIISTh GOJIBIION POGIEMBL.

2) B cnyyae SL(2,R)-MHBAapHAHTHBIX CIHHOBbIX LEMOYCK pacCMaTPHUBAIOTCS TOJBKO MPEACTABICHHS
JMCKPETHOH CEepHH, ¥ HHU CIIOBA HE TOBOPHUTCS O MPE/CTABICHUIX OCHOBHOMN ¥ JOTOJIHUTENLHON CepHii.
[lpu YTeHHH BO3HUKAET ECTECTBEHHBIH BOMPOC, MOXKHO JIH B 3TUX CITy4asix Pa3BHTh AaHAJIOTHYHYIO TEOPHIO
I Ha 5TOM MYTH UMEIOTCs KAKHE-TO IPUHIUIHAIbHBIE TPYIHOCTH.

3) Haxonen, Ha Mo# B3ryisin, B TekcTe GBUTH GbI YMECTHBI XOTs Obl KPaTKHE KOMMEHTApHH 110 MOBOJY
TOr0, Kak pasBUBACMBbIC B AUCCEPTALIMH METOMbI COOTHOCATCS C TAKMMH XOPOLLO H3BECTHBIMH IIOHSTHSIMH
KBAHTOBOM HHTErPUPYEMOCTH, KaK ypaBHeHHs Bete, Q-oneparop, TQ-cooTHOWERUS U ApyrHe.»

B or3bise onmoxenTa Hazaposa A.A.: «Tekct paboThI HaMKMCaH TILATENBHO U AKKYPATHO, HMEKOT
MECTO JIMIIb PEAKME ONEYATKH U HETOYHOCTH. B 4aCTHOCTH, Ha BOCHMOI CTpaHuIle AUCCEPTAllUM U Ha
MATOH CTpaHHLE aBTOpedepaTa HAMMCAHO «XPOMUIMHAMEKEY BMECTO «XpoMoaMHaMuKe». B kauecTse
HEAOCTaTka MOXHO yKas3aTh JIMIIb HA W3JHMIIHE TEXHUYECKUH CTHIIb TEKCTa, B KOTOPOM HE XBaraer
HE(OPMAILHOTO OIKCAHHMS MCIIOJIb30BAHHBIX MATEMATHUECKHX unei. Ms-3a sT0rO0 TEKCT, OUYEHB
TONE3HBIH JUIS CELMANTUCTOB, GyeT TPyAeH IS HAYMHAIOIIEro UCCIIeOBATENs] B JAHHOM 06/acTy.
BrickasanHble 3aMeuaHus He HOCAT MPHUHLAMHMATLHOIO XapakTepa U He BIHUSIOT Ha MOJIOXKHTENbHYIO

OLIEHKY paboThL.»

B o13pIBax OTMEYACTCA, YTO YKA3aHHbIE 3aMEYaHUS HE HOCAT NPUHIOMUITHAIIBHOI'O XapakTepa, a

AHCCEPTALHOHHAs PabOTa B LIEIOM 3aCITy)KHBAET NIOJIOKHTELHON OLEHKH.

BbiGop oGHUMANBHBEIX ONMOHEHTOB U BEJlylled OpraHu3allid OOOCHOBBIBAETCS TEM, YTO
ONIMOHEHTbl — JIOKTOp (HU3MKO-MAaTeMaTHYECKUX HayKk A.B. 3a6poiMH M KaHAWZAT (U3UKO-
MaTeMaTHYeCKuX Hayk A.A. Ha3apoB SBISIOTCS M3BECTHBIMH CHELMATHCTAMH B  OGJACTH
MaTeMaTHYeCcKOi U TEOPETUYEeCKO! (U3NKH, B TOM YHCJIE B TEOPHU UHTETPUPYEMBIX CUCTEM U TEOPHH
TIPE/ICTABJICHNH, a BEAyILasi OPraHU3aLHs HMEET B CBOEM COCTABE XOpOILIO U3BECTHBIX CIEIHMAINCTOB B

oGnacmx, ONU3KHX K TEMaTHKe HCCJICAOBAHUS NUCCEPTAHTA.

,HHCCCpTaI_II/IOHHHﬁ COBET OTMEYaeT, YTO Ha OCHOBAHUU BBIMOJHEHHBIX COHCKaTelIeM

HCCJIENOBaHM I NOJIy4€HBI CIIEAYIOLINE PE3yabTaTHhI:

1. TlofyyeHo MHTErpabHOe MpeACTaBIeH e onepatopa otpaxxeHus (K-omeparopa) mns SL(2,C)-
MHBAPUAHTHOH CIMHOBOH uenoukn BC-tuna ¢ HeTpuBHAIBHOM K-marpuneit obmero suga. Haiineno
BBIPJKEHHUE 1Sl INPA HHTETPANIBHOTO OIEPaToOpa B BUJIE IPOM3BEAEHHUS CTENEHHbIX Gbynkuuit. B SL(2,R)-
WHBAPHAHTHOH CIMHOBOI Lenouke BC-tuna ¢ K-marpureii o6wmiero suna Haiiens! 1sa NpENCTABICHUS

AJI1 onepaTtopa OTPaXKEHUsSI B BUJIE HUHTET palbHOTO omeparopa: B NIEPBOM CJly4ya€ UHTETPHPOBAHUE 10









