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JAKIIOYEHUE
DejiepaIbHOro IrOCyAapeTBEHHOr0 OI0/DKETHOIO YUPEH/ICHIS HAYKH
DesepaabHOIo UCCIEI0BATEIBCKOIO HEHTPa 11p00JIeM XUMUYECKOH QU3HKH I
MEIMITMHCKOH XuMuK Poccuiickoi akajemun nayk (OHIL [TXD u MX PAII)
(142432, Mocxkosckast o6u1., . HepHoroinoska, npociexT akagemuka Cemenosa, 1. 1,

ajipcc caitra: https://www.icp.ac.ru/f)

HJuccepranms  boukuna l'eoprus AsekceeBnua «/lumammka u  penakcarms
MHOTOKBAHTOBBIX Korepemnrnocreir AMP B ojHOMEpPHBIX CHHHOBBEIX ICIOYKAX» HAa
COMCKaHWe YYeHOM CTelCHM Kaujmjara (u3MKo-MareMarddecKuxX HayK BBIIOJNHCHA B
1abOpaTOpuy CHUHOBON JIMHAMMKM M CIIMHOBOIO KOMITBIOTHHIA TCOPETHYCCKOIO O'LelIa
OUII TIXD u MX PAH.

boukun I"A. B 2014 roay okoHYMI MeXaHHKO-MaTeMaTHUYCCKHH (akyinTer
MOCKOBCKOro rocy/[apcTBeHHOI0 yuusepeurera umenn M.B. JIoMOHOCOBA, HOXYUMB
KBapuKanuio crenuaiucra 1o Hanpapicnuio «Marematuky, u B 2017-2018 rr.
OKCTCPHOM CJajl KaHJWAJaTCKHEe SK3aMeHbl 110 cuenumaisHoctd 1.3.17 - xummdcckas
(Gu3MKa, ropeHHe U B3PLIB, PH3MKA DKCTPEMAIBHBIX COCTOAHMI Beniecrsa. Clpaska o
pe3yabTaTax c/ladd BCCX KaH/[MIaTCKUX 9K3aMCHOB BbLIaHa OT/ies10M acimpantypsl GHI |
[IX®D u MX PAII » xauecTre NOATBEPIKIAIONICIO JIOKYMCHTA.

OcrosHas 4acTh JMccepraluy BRILIOIHEHA COMCKATENEM Bo BpeMst paborsl B GMI |
IIXD u MX PAH B jaGoparopun CHMHOBON JHMHAMUKYA U CHUHOBOTO KOMIIBIOTUHTA
TECOPETHYECKOrO OT/IEIA.

B nepuojt nojroroskn jpccepramuy skerepd boukun 1A, paGoran g GUILL [ IXD

u MX PAH B IOIDKHOCTAX MIIA/IIICIO HAYYHOI'O COTPY/IIMKA W HAYyYHOI'0 COTPY/HIKA, B



HACTOAIICE BPCMSA padoracT B JIOJGKHOCTH HAYYHOrO COTPY/HUKAZ B JIabopaTopHu
CHHUHOBOH JMHAMHMKH U CIIHHOBOIO KOMIBIOTHHIA TEOPETHYCCKOIO OT/IEIA.

Hayunstit pykooaurens: @enpavan Djtyapa BeHbIMHHOBHY, JIOKTOP (M3UKO-
MaTeMATAYCCKUX HayK, IIpodeccop. I@BHBI Haydusii corpyanuk  DenepaibHoro
rocy/lapcTBEHHOIo BI10UKETHOIO yupekieHus nayku deiepaibiuslii Hecie[0BaTe/IbCKAH
HEHTP podieM XUMHYCCKON (PU3MKM W MCJMIMHCKONH Xumum Poccuiickoii axajiemun
HayK, TEOpPETHYECKUH o1jen, mabopaTopus CIHHHOBOW JIMHAMHUKH M CIMHOBOIO
KOMTIBIOTHHT'A.

Llo pesyiapraTam paccMOTPEHHS JIICCEPTALIME HA 3aCC/[alnH CCKIu No 8 Yuenoro

cosera @UIL ITXD u MX PAH tipunsito ciejiyioniee 3akinoyenue:

AkTyanenocte padorel. Muoroksanropas (MK) cniexrpockors AMP  asinsercs
5(pOEKTHBHBIM METOJIOM I H3YYEHHA IMPOCTPAHCTBCHHOID paclpeieiCHus AICpHBIX
ciuHOB B TBEPABIX Teaax. MK SIMP orkpbiBacT HOBBIC ITYTH JUIS PEINCHHS Pa3IMYHBIX
npobiem kBaHTOBOH MupopmaTuru. B gactHoctH, B sKcnepumente MK AMP moxkmo
HaOIIF0/1aTh BO3HUKHOBEHUE U POCT KOPPEIMPOBAHHBIX KIIACTEPOR HA HOATOTOBHTEILEHOM
nepuoge MK okcnepuvenra SIMP w wmx jiexorepenrimio ma 1mepuosie  cBoOOHOIM
somorM.  OJHOMEpPHBIC CHUCTEMBI  SJICPHBIX CIMHOB  ABJISIOTCS  IIPOCTCHINAMMI
CHCTEMAaMM JUIS HM3ydeHus JuuamMuku W penakcanmun MK korepentnocreit  SIMP.
Passurne anajiuTHyeckux M ducaeHHBIX MerogoB MK jmuamukn m penakcammu B MK
sxcniepumenTax SAMP siBisicTes akTyalbHBIM HAlPaBICHHEM B MCCISTOBAHIH (QH3HKO-
XHUMUYECKUX CBOMCTB BEIecTBa, KBAHTOBLIX KOPPEISAIIM 1 KBAHTOBOM KOMMYHUKAITHH.

Heabo padorbl  AB/SUIOCH  HCCIEJIOBAHWE  JIMIAMWKA W pe/IaKCaIldu
MHOTOKBaHTOBRIX korepenTHocreit SAMP B 0jlHOMEPHBIX CHMIOBEIX [EIIOYKAX, UX
3aBHCHMOCTH OT OpHCHTAlUK 00pa3la BO BHEIIHCM MarHUTHOM TIOJNE M JUINTCIBHOCTCH
1I0JIFOTOBUTEILIOr0 TIEPUOJIA U MEPHO/Ia CBOOOHOM HBOIOIMH.

Teoperuyeckas  3HaYuMocThb. B paGore  cojepkuTcs — 3aBepHIEHHOES
uccieqoBanue auHamMuky u penakcarmm MK korepenrtnocreit SIMP B ojiHOMEpHBIX
OJHOPOMHEIX 1enoukax. Buepsele paszpaborana 1onyheroMeHoJIOruaeckas Teopus
penakcanuu MK xorepenTHocTeil Ha mepuojie csodbonoii ssomonnn MK skerrepumenta
SAMP. Taxxe BuepBele wuccienoana juHamuka MK xorepenrnocreit SIMP B

QAMOMCPHBIX CHCTCMAX B 3aBHCHMOCTH OT OpPHCHTAIllHM OTHOCUTCILHO BHCHIIHCIO



Marmureoro mons, u MK jwmamuka SIMP Ha [OATOTOBHTENLHOM IHEPHOIC B
HCOJHOPOIHBIX Iemovkax. PaspaboranHpic TCOPETUYCCKHE METOABI [IPENCTABISIOT
uurepec ans uaTepuperanuu MK skeirepumentor SIMP u pasBurus HOBBIX IOJXOJIOB B
3a/1a49ax KBAHTOBOH TEOPHH MH(OPMAITHH.

IlpakTHyeckasn 3Ha4YUMOCTh, Pa3BUTEIC B JUCCEPTAIMM METO/B JMHAMUKH 1
PeIaKcalud  OAHOMEPHBIX CHCTEM MOI'YT HCIOJIB30BATHECSA ISl  HMUTEPIPETAIUM
DKCICPHMCHTAJIBHBIX  JIaHHBIX.  noaydennsix B MK sxcnepumentax  SIMP.
Paszpaboranneie B jiMCCEpTAlMH METO/IBI MOJAC3HBI JUId PEIICHHA 3a]a4 KBaHTOBOM
Teopud  uMuGopManuK  (MCCIC/OBAHNE KBAHTOBBIX KOppEIsImil (3allyTaHHOCTH |
JIMCKOP/[A), MHOTOCHMHOBOM 3allyTaHHOCTH, JICKOICPEHITHI).

ITonoxenns, BLIHOCHMBIE HA 3AIIHTY:

1. Huorencusnoctn MK xorepenrmocreit SIMP (nopsyikos 0 u +£2) wa nepuojic
spojormy MK okcnepumenrta AMP B KOHCYHBIX OTKPBITHIX CIMHOBBIX
ICIIOYKAX B PAMKAX zz-MOJICIH U HPUOIMKETHH B3aMMOJICHCTBHS OuiaKainmx
coceen.

2. Penaxcamms MK xorepenrtnocreil SIMP na mepuwoje cBoGOIHON 5BOMIOIMN.
Teoperrueckoe BhlpakeHHE JUIA OCTATOMHON (CTAlIMOHAPHOI) HHTEHCHBHOCTH
MK KorepeHTHOCTH HYJICBOI0O HOps/Ka 1/ OCCKOHCYHEBIX MENOYEK H KOHEYIIBIX
HENOYEK POH3BOILEHON JIIHHEL.

3. Bropeie momenrst ¢opm jmauit MK korepenrnocreit SIMP nynesoro u +/-
BTOPOT'O HOPAIKOB B oJ(iioMepnoi cucreme. lomydenomenonoruyeckas Teopus
AUIIONLHOM penakcanuy MK KorepenTHoc el HyJIeBoro H BTOporo HOpSIKOB B
OTKPBITOH JIHHEHHOH CITHHOBOH ICLIOYKC.

4. Opmuenranuonmas sapucumoctTh narencusnocreir MK xorepenrnocreit SIMP.

5. Teopua MK jgumamuxku SMP B HeEONHOPOJIBIX CIHUHOBRIX IIEIHOYKAX C
HPOHM3BOJIBHBIMY KOHCTAHTaMU B3aUMOJICHCTBIA Oinkaliimx cocejeit.

Haubomee cymecrsennbie pe3yibTaThl, HOJYYCHHbIC CONCKATEIEM:

L Ananurdgeckn paccuurana uworencusnocts MK korepenrnocreit SIMP
(mopsyikor 0 1 £2) B KOHCUHBIX OTKPRITRIX CIIMHOBEIX IICIIOYKAX B PAMKAX ZZ-MOJICIN H
NpHOMFKEHAH B3aUMOZCHCTBIA O/IHKaHIITHX COCE/(CH.

2 IMokazano, yro unrencusHocTs MK korepenrioctn nopsjka 0 He crajiaer

A0 HYJIA 1IPpH YBCIHYCHHHK JUIHTCILIOCTH 1ICpHO/Ia crobOo oM IBOJIOIUK. M HAKICHO



aNaTUTHYECKOC BhIpaskeHue JUIst octaTodnoi MK KorepentHocTi Hy/ICBOro nmopsjika Kak
11t OECKOHEHIIBIX, TaK M JIUIA KOHCUHBIX [[EII0YCK.

3. AHAIUTHYECKH  pacCudTalbl  BTOpble  MoMeHThl  (GopM  ymmmit MK
korepentHocTei SIMP nynesoro u +/- Broporo nopsikor B ogsoMepnoit cucreme. Ha ux
OCHOBE IIOCTPOCHA [ONY(PEeHOMEHOIOTHYCCKAS TCOPUS JMIONLHON pernakcarmy MK
KOI'€PEHTHOCTCH HYJICBOIO M BTOPOIO HOPSJIKOB B OTKPLITOM JIMUEHHOH ChHUHOBOM
HCIOYKE, HCXO/Isi 3 HKCIIEPUMEHTANLI0 YCTaHOBIICHIIOT0 IayccoBa 3aKOHa PeilaKcalim
MK korepenrnocteii na nepuozie ceoboHo# ssomonun MK sxciiepumenta SIMP

4. McciejioBasa  OPUCHTAIIMOHHAS — 3aBHCHMOCTE  MHTeHcHBHOCTeH MK
korepentHocteit AMP. Ilokazago, 4ro B paccMarpvBacMOd MOJENH  3aBHCHMOCTB
unreHcuBHocTelt MK korepenrnocteit SIMP OoT JIUTensHoCTEH IOATOTOBHTEIBHOTO
ICPHOJ@ U IIepHoj@ CBODOJIHOH DBOMIOIMM JUIS pa3HbBIX YIJIOB HAKIOHA ICHOYKH K
BHCIIHCMY MAIHMTHOMY II0JI0 OTIHYACTCA JIMIIL MAclITaboM BpeMEld, €ClH YIodl
HAKIOHA JIJICK  OT T.H. Marmdeckoro. Mccienosano BIHAHHE TeTCPOSICPHOTO
B3aUMOJICHCTBHS BO (hropanarure Ha OpHCHTAMOHHYIO 3aBHCHMOCTE.

5, Paspaborana teopusa MK junamuku SIMP na mojrorosurensiom nepuo;ie
MK skcrniepumenrta SIMP B HEO/[HOPOJHBEIX CIIMHOBBIX IICIOYKAX C IPOM3BOILHBEIMH
KOHCTAHTaMH B3aumojieiicTBid Omroxalmmx cocejeii. Ilokasano, 4ro, kak u B ciavyac
OJHOPOJIHBIX IEIIOYEK, IIPH IBOMOIMHM CHCTCMBI BO3HHMKaIOT Juils MK KorepenrHocru
nmopsaakoB 0 w0 +2, H MX UHTEHCHBHOCTH BBIPAXKEHBI 9epe3 OAHOMCPMHUOHHLIH CIIEKTp
CHCTEMBEL.

Crenens  J0CTOBEPHOCTH  Pe3yIbTATOB  NPOBEIEHHBLIX  HMCC/IC 0BAHMI
00CCIICUNBAETCH XOPOUIUM COIVIACOBANNEM C DKCIICPHMCHTAILHEIMU pe3y/ILTaraMy, a
TaKKe onyOIMKOBaHHEM cTaTeil 110 TeMe paboThl B PEICH3UPYEMBIX BEAVITIX HU3/AHMUIX,
BKJIIOYEHHBIX B cHCTeMbl Iuruposanus Scopus, Web of Science, PUHI] » B niepeuens
BAK. OcHoBHBIC pe3ylbTarsl jUCCEpTaliy  JIOKJIA/(LIBAJIUCE 1A POCCHUCKMX H
MEK Y HAPOHLIX KOH(epenimsx.

Beero nmo wmarepuanaM jiccepraiy  onyOnukoBano 6 crateil B KypHasax,
pexomenyemslx BAK P® juist 3ammrs! jpiccepraidii Ha COMCKANWE YYCHOW CTEHEHH

KaH/JH/ara CIJHBHK{}— MaTeMaTHYCCKHX HAYK.



Crenens HOBH3HBI IOJIyMeHHBIX PE3YJbTATOB W OTJHYHE OT Pe3yJLTATOB
JIPYTHX ABTOPOB.

Bee 0CHOBHBIC pe3yIbTarhl, 10Jy4YCHHBIC B paboTe, ABIAIOTCA OPUIHHAILHEIMH,

B pabote ucrionssyercs paHee M3BECTHOE BRIPAKCHHE JUI8 MATPHIKI TIOTHOCTH
OIHOPOJIHOM TICHIOYKU Ha TOATOTOBUTENLIOM mepuoje MK skcnepumenra SIMP, no
[OIIyYCHBl HOBBIC BBLIPAKCHHS JIIS COCTOAHUS CHCTCMBI HA IepHoje cBOOOHOMN
apomorn MK sxcniepumenta AMP B zz-M01e1 1 JUIsl BTOPBIX MOMEHTOB hOpPM T
MK koreperrHocTed 0-ro m 2-ro TIOPAJIKOB, TaKKe MCCIEHOBAHA OPUCHTAIMOHHAS
3aBHCHMOCTD U ITOJIYUCHO BBIPAKCHUE JULL MATPUIIBI INIOTHOCTH IE€OJHOPOHOMN 1EHOUKH
Ha nojgrotorureisHoM nepuoge MK oxenepumenrta SIMP uepes ojiHodepMuonnsii
CIIEKTP CUCTCMEL.

Anpobanus  paborel.  OCHOBHBIC — pe3yaprarhl  paboThl  JIONOKCHBI  Ha
MEAUIYHAPOJHBIX ¥ POCCHMCKMX KOH(pepeHumsax: MEeKayHapoion MoIoiex o
HayqHo# [lIkoe «AKTyaupasie npodaeMbl MArHUTHOTO PE30HAHCA M €I HIPHUMEHEHUEY
(Kazanp-2016, Kasanp-2018, Kaszanp-2019) w  Mexaynapomsoil  koudepeHmuun
«MaremMaTuyeckoe MojIeIIMPOBAHNE U BRIYUCHHTEIbHAS Gusuka» (MMCP-2017, [ly6ua).

Hccnegosanua 110 TeMe JHUCCEPTAlHU BBITOMIGUIMCH B PaAMKaX TeMaTHICCKOH
kaptel GUIT TTXD u MX PAH (nomep rocperucrpammn AAAA-A19-119071190017-7)
U nojuiepikanel rpantamu Pocemiickoro Qomna QyHIaMCHTANBHLIX  HCCICIOBAHKI
(1rpoekrsl 16-03-00056, 19-32-80004 u 20-03-00147) u rpanrom Munobpnayku Poccuu
Ne 075-15-2020-779.

Craren B )KypHanax, pekomenjiyemeix BAK Pd:

1. Bochkin, G. A. Relaxation of Multiple Quantum NMR Coherences in Quasi-One-
Dimensional Spin Systems / G. A. Bochkin, E. B. Fel'dman, S. G. Vasil'ev // Z.
Phys. Chem. — 2017. — Vol. 231, no. 3. — P. 513-525.

2. Dipolar relaxation of multiple quantum NMR coherences in one-dimensional
systems / G.A. Bochkin, E.B. Fel'dman, S.G. Vasil'ev, V.I.Volkov // Chem. Phys.
Lett. —2017. — Vol. 680. — P. 56-60.

3. Bropele Momentsl (OpMBI JIMHHNA MHOI'OKBAHTOBBIX KOrepeHTHOCTEH SIMP B
onnomepubix cucremax / IA. boukun, C.I'. Bacwines, W.JI. Jlazapen, D.b.
Denpaman [/ KOTD, — 2018, —T. 154, No 3. — C. 621-628.

4. Orientational dependencies of dynamics and relaxation of multiple quantum NMR
coherences in one-dimensional systems / G.A. Bochkin, E.B. Fel'dman, 1.D.
Lazarev, A.A. Samoilenko, S.G. Vasil'ev // Journal of Magnetic Resonance. —
2019. —Vol. 301. —P. 10-18.

5. Bochkin, G. A. Theoretical Analysis of Multiple Quantum NMR Dynamics in
One-Dimensional Inhomogeneous Spin Systems (s = 1/2) / G. A. Bochkin, E. B.



Fel'dman, S. G. Vasil'ev // Applied Magnetic Resonance. — 2022, — May. — Vol,
53. —P. 1439-1448.

6. 'H multiple quantum NMR in alternating quasi-one-dimensional spin chains of
hambergite / G.A. Bochkin, EB. Fel'dman, D.P. Kiryukhin, P.P.Kushch, S.G.
Vasil'ev // Journal of Magnetic Resonance. — 2023, — Vol.350. — P. 107415.

Tesucnl qoxaa08;

I. G.A. Bochkin, E.B. Fel’dman, S.G. Vasil’ev. Dipolar relaxation of multiple-quantum
MNR coherences in a linear homogeneous chain of "F nuclei in calcium fluoroapatite //
XIX Mexynapojmas  monofeknas mayuHas [llkona "AKTyaneHble mpobimeMbl
MarHuTHOIO pe3onanca u ero npumenenue’, Kasaup, Poccus, 24-28 oxrabps 2016.
Coopuuk tesmcos. - C. 67

2. Bochkin G., Fel’dman E., Vasil’ev S. The dipolar relaxation of multiple quantum
coherences as a model for an investigation of decoherence processes in many-qubit
clusters in multiple-quantum NMR // Maremarudeckoe MOJCIHPOBAHHE |
ppraucautencias  Gusuka  (MMCP’2017);  Tesment  JOKIE0B  MCKIYHApOHOH
xoudepennun (Jlyona, 3-7 mions 2017 r.). — Jly6na: OMAH, 2017. — C.131.

3. boukun I'A., Gemspvan 9.b., Jlasapes W.J1., Bacuimen C.I'. Bropeie MoMertsi popmb
JUHEA  MHOTOKBaHTOBRIX Korepenrnocred SIMP B ojnomepmnix cueremax. // XX
Mexynapoyas mononexuas mayanas llkona "Axryaisusie 1ipobireMsr MarauTHOIO
pesonanca u ero upumenenuc”, Kasamn, Pocems, 24-29 cenrsdops 2018. Coopnux
tesucon. - C. 43-46.

4. G.A. Bochkin, AV Fedorova, E.B.Fel’dman, S.G.Vasil’ev. Investigation of the free
induction decay in {luorine spin chains in fluorapatite in multi-pulse NMR experiment //
XX1 Mexpynapoiuas Monojaexuas Hayunas [llkona "AxryarsHbie TpoOIeMbl
MarauTHOro pezoHanca W ero npumencnue”, ", Kazans, Poccus, 23-27 cenrabps 2019.
Chopuux 1esucos. - C. 179.

JImunenii Braajx asropa. Iocranonka 3amad v GOPMYIHPOBKA BBIBOJIOB BBLITOJIHCHBI
COMCKATEJIEM COBMECTHO ¢ HAay4yHbiM pykoBojureieM. CoHCKATEIEM JIMYHO BBIMOIHEHEI:
paspaboTka MeTo/1a Belyucienus pelakcanmy MK korepentrocteit AIMP na niepuojie sBomonmm
MK oskcnepumventa SIMP B ojmomephoil nemouke;, paspaboTKa analdTHYCCKHX METOJ0B
BBIYMCIEHHS BTOPBIX MoMmenTos dopm manuii MK xorepenrrocreit AMP; obobienne MeToa
praucienus MK korepentnocreit SAMP ma ciydait pasmmunsix xoncrant JUJIB  mexuay
COCE/IHMMH CHMHIaMH B IEN0YKe; pa3paboTka 1oJy(PeHOMCHOIOIHYCCKONR TCOPHH pellakcaliu
MK xorepentnocreit SIMP nHa nepuosic cBoGOHON 3BOJUOIMK, YHCICHIOE HCCIIEI0BANHE
OpHCHTANMOHHOH 3aBucuMocTH penaxcanud MK xorepenrmocteit SIMP nyrém pacuéron
BTOPBIX MoMeHTOB (hopm jmuuid MK korepenrnocteir SIMP B oxmopojsoli uenouke uz 16
CIHHOB, TPOBEJCHHE CPABHCHUS TCOPCTHYCCKHX PE3YILTATOBR € JKCHCPUMEHTATLHBIMH
JIAHHBIMH.

Hamucanwpe crareil ¥ onyOJIMKORAHKE PE3VIILTATOB B HAYIHBIX JKYPHAIAX BEIIOIHIIIOCH

COBMECTHO € COABTOpaMH. JKCICPUMEHTAIIBHBIC JIaHHbIE 1101y4CHEI B Jlaboparopuu SIMP ©UI]



[IX® u MX PAH. Ananmuz u obobuienne ITONYYCHHEIX JAHUbIX BBIIOIHCHB COHCKATCIICM
ITHYHO.

Ob6mee saxmouenne. Jluccepranms boukmma Teoprms  Aickceesuua  Ha TeMy
«JlunamMuka ¥ pejraKcanus MHOIOKBAHTOBBIX KoreperTHocrell SIMP B OHOMEPHBIX CHHHOBLIX
IETI0YKAX» COOTBETCIBYeT Il 1 u 5 macniopra cnermanenocts 1.3.17 - xummgeckas Gusmka,
rOpeHHe H B3phIB, (QU3UKAa OSKCTPEMAlLHBIX COCTOSHHE BEIECTBA, ABIACTCA 3aBEPIICHHOMN
HAYIHO-KBATHQUKAIHONHOH  paboToif 1O COBOKYIHOCTH  KPHTEPHEB, YCTAHOBIGHHLIX
[onoskenueM ©  NPHCYXKIEHMM — YYCHBIX  creriencii  (YTBEPKACHO  IOCTAHOBJICHHEM
lpasurensecrsa PO No 842 or 24.042013 r. co BCeMM HOCIEYIOIUMHE M3MEHCHMSIMMN )
[IPUMEHHTCILHO K Kal[Hj@TCKHM JIMCCEpPTallHAM, H PEKOMCH/YCTCS K 3aIlUTe HA COMCKAHUC
YICHOH CTCHCHH KaHiujara (H3MKO-MATCMATHYIECKHX HayK OO cluengarsHoctH 1.3.17 -

XHMHYCCKas GU3AKA, TOPEHUE U B3PLIB, (GH3UKA IKCTPEMAIBHBIX COCTOSHHMIT BENecTRAa.

3axmouenue IPHIATO Ha 3aCCIaHNH CCMITHAPA TCOPETHYECKOr0 0TIea Ipa cekimn Ne 8
Yyenoro cosera OUI[ IIXD u MX PAH 6 mrons 2023 ropa. [lpucyrersoBane na 3acejlaHuu
cemuHapa 21 uenosek. Pesyiprarsr ronocoanua: «3a» — 21, «IIPOTUB» — HET, «BO3CPKAINCEH»

—net (uporokon Ne 2 ot 06.06.2023).

Ilpencenarens cexipam Ne 8
Yuenoro cosera UL ITXD u MX PALI

JIOKTOP (PH3HKO-MaTEMATHUYECKHX HAYK, Ipodeccop 2.B. Dennman

Cexperapn cexiuama Ne 8
VYuenoro copera @UII ITXD n MX PAIT

KaHHaT PU3HKO-MaTeMaTHICCKUX HAYK ﬁ?—/ AL CuupHOB



