OT3bIB

OQUIMAIEHOrO OIIOHEHTA JOKTOpPA XHMUYECKHX Hayk, npodeccopa Iopmma
JMATpEsS AJNexkcaHapoBu4a O JHCcepTalmuoHHOH paGote [pauesa murpus
ViBanosuya Ha TeMy «B3auMoneHcTBHEe HUTPOSHIBHBEIX KOMILIEKCOB I'€MOBOTO M
HEreMOBOI0 JKejle3a C aKTUBHBIMHU (POpMaMK KMCIOPOAA U a30Tay, IPeICTABIEHHOM]
Ha COMCKAaHME YYCHOH CTENCHH KaHJH[IaTa (HU3UKO-MATCMATHYCCKHX HAyK IO
cnienaneroctd 1.5.2. Brodusnka.

Oyuxnuonuposanue okcuga asota (NO) Kak BakHelIeld peryIsTopHOR H
CHUTHAJIPHOM MOJIEKYNEl B OHOIOTHYECKHX CHCTEMAX BO MHOIOM 3aBHCHT OT €ro0
B3aMMOJCHCTBUA C FEMOBBIM M HEIeMOBBIM JKEIE30M. B pesyiprare Hero
00pasyioTcd pasM4YHbIE HHTPO3WIBHBIC KOMIUIEKCHI Kejies3a, 00Jafaromiie
COOCTBEHHOM GHOTOTHYECKOM aKTUBHOCTBIO, B YaCTHOCTH OHU MOTYT Y4aCTBOBATE B
PEIOKC-peaKyaX ¢ aKTUBHBIMH (OpMaMH KHCIOPOHA, Aa30Ta ¥ IaJOI€HOB.
[Ipeamonararot, 9To 5TH PEeaKIMH UIPAIOT BAXKHYIO POJh B MOJIEpKaHUH Oaanca
TPOOKCHIAHTHBIX M aHTHOKCHAAHTHEIK [TPOIIECCOB B OpraHusMe. Jlucceprannonstas
pabora I'pagera JI.M. mOCBsEHA BHISCHEHMIO MCXAHH3MOB B3aWMOIEHCTBHA
JUHUTPO3UIBHEIX KoMIuIekcoB xenesa (JHKIXK) u HUTPOZMIBHBIX KOMIUIEKCOB
IeMOBOT0 JKEJIe3a C BHIMEYIOMAHYTHIME aKTHBHBIME (GOpMaMK ¥ OPraHUYECKHMH
CBOOOAHBIMY paguKanaMi. BMecte ¢ TeM, 4acTh qUCCEepTaMOHHOr0 HCCIIETOBaHHS
CBA3aHA C U3YYCHUEM QUSHKO-XHMUYIECKHUX XaPAKTEPHCTUK MEMOpPaH SPUTPOLMTOB
B YCIOBUAX MOJCIHUPYIOIIUX OKMCIUTENBHBIA cTpecc. TeMaTuka npeacTaBiaeHHoM
AUCCEPTAllMM  MMEET B@KHOE 3HAYEHHE JUII [OHUMAaHHI Ouohm3uku
CBOOOIHO-PATUKAIBHBIX IPONECCOB B XKMUBBIX CHCTEMAaX M SBIISIETCH HECOMHEHHO
aKTyaJbHOU U COBPEMEHHOM.

3a mocueqHue ASCATHIETHS COXPAHSETCS TEHAEHIMS K YBEIHYCHUIO YHCIIA
HCCEI0BAHMI IIOCBSAIIEHHBIX HaTO(PU3AOIOTHICCKUM aporeccam
ACCOMMPOBAHHBIM €  OKHMCIHTENLHBIM  CTPECCOM W HAPYNICHHEM
(QyHKIMOHMpOBAaHHS ~ OKCHAA  a30Ta, B TOM  49HCIE  3a00JICBAaHUAM
CEpIEYHO-COCYMCTOH cucTeMBL. B gacTHOCTH cunTaetcs, yro BzauMoeticreue NO
CO CBOOOJHBIMM pagHUKaIaMK MOXET OBITh OCHOBHOM NMPUYMHOM BO3HHKHOBCHHS
TOJICPaHTHOCTH K K30Te€HHEIM JOHOPAM OKCHIA a30Ta. B CBA3M ¢ 3THM HOIYYEHHbIE
JUCCCPTAHTOM JaHHBIE, MOATBEPKIANONINE aHTHOKCHAaHTHEIe cBoitcTea JTHIKOK u
noropos wurpoxcuiaa (HNO) umeror cymecrseHHOe NpakTHUECKOS 3HAYECHHE JUIS
ME/IUIIHHBL, COCTOSIIEE B pa3paboTKe HOBHIX ITOOX0HOB K MPOGUIAKTHKE U JIEUEHHAIO
psa ColHaIbHO-3HAYUMBIX 3a00JIeBa Mt

Hayunas HOBHM3HA IMCCEPTAIMOHHON paGoTHI HE BEI3BIBAET COMHEHMIL B
- X0J€ IPOBEICHHBIX UCCHEAOBARME- OB TOTYUEH PAL- MPUOPUTETHRIX- PE3YILTATOB -
Tak aBrOpoM muccepranyy € IOMOMIBI) METOAA CIHHOBBIX METOK BBISBIICHO
AOCTOBEPHOE PasIMIHe MUKPOBA3KOCTH MeMOPaH 3PUTPOIIHTORB Y I'PYIII AHEHTOB



C HOPMAJIBHBIM M TIOBBINIEHHBIM KO3(DOHUIHEHTOM aHH30TPOIIMH 3PUTPOLIATOB, 4
Taloke B Ipymme obpasmos ¢ jgo0aBieHWEeM THIIOXJIOPHTd B CPaBHEHHH C
KOHTPOJBHOM rpyimoi. C uCIob30BaHHeM METO/IA CIIEKTPOCKOIUH 3JEKTPOHHOTO
MapaMarHUTHOIO pe3oHaHca OblIa BIEPBBIE M3YyHEHBI NPOIECCH 00pa3oBanHus U
PaspymICHHS IMHHTPOSHWILHBIX KOMITIEKCOB JKENe3a M HUTPO3HMIBHAIX KOMILIEKCOB
reMa B XOJ€ HHIYIHUPOBAHHOIO TIHIOXIOPHTOM TIeMOIH3a 3PHTPOLHUTOB. B
Pa3MYHBIX 3KCHEPUMEHTANBHBIX CHCTEMAX, MOJETHUPYIOIHUX OKHCIMTEIBHBIN
cTpecc ¥ CBOOOJHOpAIMKANBHOEC  OKWCIICHWE  OMOMOJEKYN, IIOKa3aHO
aHTUpaaUKanbHOe W aHTHOKcupaHTHoe gedcrere JJHKOK. Kpome toro, suepssie
[POJIEMOHCTPUPOBAH AHTHOKCUIAHTHEIH 3¢pQdexsT HUTPOKCHIA B CHCTEMAx
COJICPIKAIIIX EMOIIPOTCHHBL U PA3IUUHBIC THAPOTICPOKCHIEL.

Huccepranys COCTOMT W3 BBCACHMS, TPEX IJIAB, 3aKNIOYEHHSI U CIIHCKA
mareparypbl. O0mui 066EM AuccepTanuy cocTaBisieT 142 ¢TpaHUIEL, BKIoYas 39
pucyHkoB, 4 Tabmuupl, 240 6ubimmorpadudeckux CChUIOK.

Bo BBe[eHMH HOKa3bIBacTCS aKTyaThbHOCTH TEMBI HCCICHOBAHHUS, CTaBSTCH
LETN | 33a7a9d JMCCEPTAalMM, ONPEACIAIOTCS MpeaMer U 00beKT HCCIeHOBaHus,
00OCHOBEIBAIOTCS HAYTIHAs HOBH3HA, IPAKTUYECKAs M TEOPEeTHUECKas 3HAYMMOCTS
pabOThI, U3NaraeTCss METOAONOIHS HCCIeOBaHHs, QOPMYIUPYIOTCS MONOKEHHUS,
BBIHOCHMEIC =~ HA 3amUTy, OOOCHOBBEIBAETCSL JIOCTOBEPHOCTH PE3YIBLTATOB,
NPENCTABIIOTCSA MaHHBIE 00 anpobanuy paboTel ¥ 0 IMyOIHKAIMIX PE3YILTATOB,
BOLIEIIHNX B JIACCEPTALIUIO.

I'masa 1 mpexcrapisier coGoi 0030p mmureparypsl. B HWell usmararorcs
OCHOBHBIE cBeIeHH 0 MeTabomusme NO, onmicasbl BayKHEHIINe METAO0MTEL 3TOrO
COGJIMHCHUS, IyTH WX CHHTe3a U (DYHKUWH B OPraHU3ME, a Take Ipo- H
aHTHOKCHAAHTHBIC CBOKCTBA caMoro NO M ero hu3HONOTHYIECKHX MPOM3BOIHEBIX.
Cpenn HEX ocob0e BHHMAHUE YAENEHO AHHUTPOSHILHBIM KOMIUIEKCAM JKele3a C
THOM-cOepKaumy jrafggamu. OTpakeHsl COBPEMEHHBIE NpPEACTABICHHA 00
OKHCIMTENIIFHOM W HHUTPO3aTUBHOM CTPECCe, PONH aKTHBHBIX (OpM KHCIOpOJa
(ADK) u merabommros NO B aTux npoueccax. Kpome toro, paceMorpens! QyHKIHAH
¥ (PU3HKO-XMMHICCKIE CBOHCTBA FeMONIPOTEHHOB, B IIEPBYIO OYEPE/h UX YIACTHE B
CBODOAHOPANUKAILHOM OKHCIICHHH, a TAKOKE NAHHBIC O (DU3MOIOTHYECKOi pomm
HHTPO3MIEHBIX KOMIUIEKCOB C T€MOBBIM XKEJIE30M.

I'mapa 2 mocBsuleHa NOAPOOHOMY OIMCAHMIO MATEPHATIOB H METOHOB
uccrenosanus. B paGore mpUMEHANINCL COBPEMEHHBI® OHOMH3HMIECKUEC METOMBI
a/[CKBATHBIC MOCTABICHHBIM 3a/{a4aM quccepranyu. OCHOBHBIM METOJ(OM SBIISLIACK
CIIEKTPOCKOITHS 3JIEKTPOHHOTO MapaMarauTHOro pesonanca (OI1P). Drtum MeTogom
C HCITOJIE30BAHUECM CIIMHOBBIX JIOBYIIEK PErHCTPUPOBAIH 00pa3oBaHue CBOOOHAIX
paguxanos. C momomnpio crekrpockomuu DIIP CHHHOBEIX METOK OLECHUBAJACh

MHKDOBSI3KOCTE MeMOpaH OPHTPOIHTOB. B psijie SKCICPHMEHTOB HCIIONB30BANACh

METOMBI XEMHIIFOMUHECIICHINY U crekTpodoTroMerpun. beumu takxe paspaborans
OKCICPHMEHTAIbHBIE CUCTEMBI, MOJESIHPYIOIIUE OKUCTHTENBHBIH, HATPO3aTUBHEIN



U TAJIOTCHUPYIONIMH CTPECCHl. OTH MOJETBHBIE CHCTEMBI COMEPKAIM Pa3INIHbIE
TIPOOKCHIAHTEE B COYECTAHHH C YEIIOBCUCCKUMHU SPHTPOLUTAMHE, IEMOIIPOTEHHAMH
(remornoGuHOM, MHOIIOOHHOM, IHTOXPOMOM C), & TaKKe JTHMIIONPOTCHHB! HU3KOM
rnoraoctd (JIHIT) u rennuturOBEIE IMTocoMbl. CBOOOIHOPAIMKAIBEHOE OKHCIICHUE
JIUIIOCOM MHAYLMPOBANIOCH a30MHAIHAaTOpoM, a JIHII BBeieHreM B peakiiMOHAYTO
cpexy  cymbbara  megu.  Crarucrudeckyro  o0paGoOTKy — IIONYdYEeHHBIX
OKCICPUMEHTAIBHEIX JAaHHBIX aBTOP pabOTBl TPOBOJMWI, WCHOAB3YS IIAKET
nporpamm Origin 8 dupmer OriginLabCorporation. [{ocToBepHOCTS OTIHYMI B
paGore Obula ompeneneHa ¢ IpuMeHeHueMm Kpurepus CTeIOJCHTA W
HEeIapaMeTPUIECKOro Kpurepus Manua-Y HTHH.

B rnaBe 3 apTop H3iaraeT OpUIrHMHAIBHEBIC PE3YILTATHI AMCCEPTALMORHOIO
uccieoBanys. Jlannas riaBa COCTOMT W3 BOCEMH Pa3fesioB, NEpBHIE IIECTh U3
KOTOPBIX COMEPIKaT OSKCIEPUMEHTANbHBIE PE3yNbTaThl, MOIYYCHHBIC B paMKax
IAHUCCEPTALHOHHON PabOoThl, a TOCHESIHAC BA TTOCBAIEHBI 00CYXACHHIO U AHAIN3Y
OTHX PE3YABTATOB.

B paspmene 3.1 aBrOop M3ydaeT MMKPOBS3KOCTE MEMOpaH SPUTPOLUTOB B
HOPME U [TPX OTKITOHCHUAX HEKOTOPIX KITHHUYECKH 3HAUUMBIX [I0Ka3aTelel KpOBH,
aCCOLMUPOBAHHBIX C OKMCIMTENBHBIM crpeccoM. Kpome Toro, Obimm momydeHsr
JAHHBIE 0 U3MEHEHHUH MHUKPOBI3KOCTH MEMOpaH 3pUTPOLUTOR IO BO3LEHCTBUEM
THIIOXJIOPHTA.

Pazytenr 3.2 comepsur nauHble 06 obpasoBammu # paspymrenvn JJHKOK u
HUTPO3UIBHEIX KOMIIIEKCOB FEMOBOTO Kele3a IIPH FHIIOXIOPUT-HHAYIIUPOBAHHOM
I'eMOJIH3E B YCIIOBUAX, MOACAUPYIOIIHUX IraJIOTeHUPYIOMHKH CTpece.

B pasgene 3.3 paccmarpuBaercs aHTHOKcumaHTHOoe mevcrsme JTHKXK B
pasnMYHBIX yCnoBusgX. B cucTeMe, MOIENHPYIONIEH HUTPO3ATHBHEIM CTpecc,
HcCreoBaHo aeicTare rnepoxcuauTpura Ba JHKIK, cBsasanusie ¢ reMorinoOuHoM
(Hb-THKK).

Paspen 3.4 moCBAIIEH H3YYSHHUIO AEHCTBHS HUTPO3HIEHEIX KOMIUIEKCOB FeMa
u JJHKOK B cucreme, MONETHMPYHOMIEH NEPEKUCHOE OKHCICHWE C y9acTHEM
IeMOIPOTEHHOB, PEakIWy TeMONpPOTeHHOB C Ppa3IHYHBEIMH OHOJIOIHYECKHUMHU
THIPOIEPOKCHAAMI aBTOP PabOTH MOAETUPYET IIPH HOMOLIM THAPONEPOKCHIA
mpem-0yTua.

B pasgene 3.5 paccMOTPEHO aHTHOKCHAAHTHOE M aHTHPAUKAILHOE JeHCTBHE
JHEKOK cogepkaBIuX ITyTaTHOHOBBIE JIHIAHABL B YCIOBHSX, MOJEIHPYHOIIHAX
OKHCIIMTENBHEIN CTPECC U TepeKucHoe okucieHue munuzos B JIHIT i meuTHHOBBIX
JIUITOCOMAX, & TAKXe IPY (hepMEHTATHBHOMN reHepaliy CyIepOKCHANOrO PaiHKaia.

Paspenr 3.6 BKIIOYACT B ce0S IKCTIEPUMEHTANBHEIEC JAaHHLIE MCCICAOBAHUIL
BOCCTAHOBUTCIBHOTO HUTPO3WIMPOBAHUSA OKCOpEeppUibHEIX GOpM MHOIIO0HHA U

_remoriiobuna, oy fedctereM nurpokcuna (HNO), koTopeiit sBISETCS MPOIyKTOM

O,ZEHOBJIBKTIJOHHOI‘O BOCCTAHOBIICHHSL H TPOTOHUPOBAHNA NO.



Pasmen 3.7 comepxur obeyxnenne u o0o0meHe MOMyYeHHEIX B paboTe
pe3yJIbTAaTOB, & TAKKE CPABHEHHUE HX C JIMTEPATYPHBIMU NaHHBIMH. B YacTHOCTH,
aBTOPOM JUCCEPTALHOHHON pabOTHI ITpEeACTABIeHA TabMLA I0KA3aHHBIX B TAHHOH
paboTe ® omMCaHHBIX B JIMTEparype d3(Q(EKTOB BIAUMOAEHCTBHA HUTPO3MIBHEIX
KOMIUICKCOB IéMOBOTO M HETEMOBOI'O KeEJIe3a C PA3MYHBIME MIPOOKCHIAHTHBIMH
COCIMHEHVSIMH.

B paspene 3.8 obcyxmarorcs BO3MOMNKHBIE MEXaHH3MBI AHTHOKCHIAHTHOTO
HOCUCTBUA HHTPO3WIBHBIX KOMIUIEKCOB TI'eMOBOIO M HEreMOBOIO JKEJe3a.
[lpencrapnena rumorerHyeckas —CXemMa  B3aHMOLCHCTBHS  HUTPO3HIBHBIX
KOMILIEKCOB Keje3a ¢ CBOOOMHBIMU pagyKantaMy OHOMOIEKY) U CYTIEPOKCH/THBIM
paiKaToM.

OcHoBHas YacTh JIACCEPTAUMH 3aBEPINACTCA Pa3ENoOM «3aKITIOUCHUE», B
KOTOPOM M3JIaratoTCs TIaBHBIE PESYNBTAThl M BBIBOABI paboThl. danee npuBogsarcs
CITHCOK ITyOMKALKi aBTOpa 1o MaTepyaliaM JUCCePTAINH U CIMCOK [IUTHPOBAHHOM
JIUTEPaTypEL

OcHOBHEIE Pe3yIBTATHL IUCCEPTALHOHIOr0 HCCNEIORARHS, Oy OIIHKOBAHbL B
PELICH3HPYEMEIX HAy9IHBIX XKypHalaX M [JOKTa[bIBANNCE Ha POCCHICKHX W
MEKAYHAPOAHLIX HAYYHBIX KOH(pEepeHNuAX. TeKCT AUCCEepTalnyl HalucaH SACHBIM
A3bIKOM H XOPOIIO WIUTFOCTPUPOBAH. ABTOpedepaT JOCTATOYHO MOTHO U MPABHILHO
OITUCBHIBAET COMEPKAHUE HUCCEPTAMOHHON paboTHL

B kadecTBe OCHOBHBIX [JOCTOHMHCTB Huccepranwu Jmurpust VpaHopmwa
I'payeBa MOXKHO BBIICHUTH CIEAYIOLINE:

- NOAPOOHEIN U HACAIBHO JIOTHYECKH TIOCTPOSHHEIN 0630p IMTepaTypHL;

- pacCMOTpeHHE BAXHBIX ¢ NPAKTHYECKOH TOUKHM 3pEHHs. BOIPOCOB B 0OIACTH
HAyKH, B KOTOPOU BHIIOJIHEHA JaHHas padoTa;

- KayCCTBEHHO BBINOJHCHHBIC, 00pabOTaHHBIE W  IIPOAHANM3HPOBAHHLIE
SKCIIEPUMEHTANIbHBIE HCCIIeI0BaHNS;

- Hajmm4ue MoApoGHOro OOCYXIEHWS pEe3yIsTATOB M CONOCTABIEHHS WX C
HUMEFOINUMUCS JINTEPATYPHBIMHA JaHHBIMH.

HecmoTpst Ha ofulyro BBICOKYIO OLEHKY I10 auccepramuu Ipadesa M.
MMEETCS HECKONILKO 3aMEYaHUH ¥ BOIIPOCOB:

1. Jlureparypueiii o630p. C.25, asrop ummer: "PesympraroM JieiicTBHS

MCPOKCHHUTPHTA ABIACTCA M ONOCPEAOBAHHEIH NADF BHIXOX W3 MUTOXOHAPHE

. KkatHOHOB Kamsums  [73]" Ecth m  wHGOpMALMS O  KOHICHTDAIMAX



BbICBOﬁO)K;!IaGMBIX WOHAX KanblMA M KaKoH [IpOLCHT OHH COCTAaBIAKOT OT
KOHLEHTPAIIHK JaHHBIX HOHOB B MPITOXOHI[pHH?

2. JTureparypusiit 0630p. C.49. Asrop mumer: "TIpemonoKuTeIbHO, B PEAKIHIX ¢
HUTPOSMIBHBIMA KOMIIIEKCAMH IE€MOBOIO M HEIEMOBOTO IKEjie3a NPOUCXOIUT
08yXaneKmonHoe BOCCTAHOBICHHE THAPONEPOKCHIOB [173,174]". Ilponymesxa
OykBa p B cioBe "dgyxanexmonnoe”.

3. I'maBa 3. C.70. Puc.17 - HM3KOE Ka4ecTBO H300PAKEHMS - MEUPPH HA OCH
MarHUTHOE IT0JIE.

4. I'maBa 3. C. 92. Pumc. 31. - MOXKHO &M OICHHUTH BpEMS  KM3HH
XEeMMWIFOMUHECLICHIIUN U3 ITONYYECHHBIX 3aBucumocTei? M ecim ma, 10 MOXKET JIK
9TOT [TapaMeTp TIOMOYb B @HAJH3E MTONYUEHHBIX SKCIICPHUMCHTANBHBIX JaHHBIX?

VKasaHHple HEJOCTaTKH, OJHAKO, HE CHIDKAIOT BHICOKYIO OLEHKY
JMCCEPTALMOHHOM PaOOTHI M HOCAT XapaKTep NoXKeNaHuit Ha Oy rymee. PesynsraTel,
OPEACTABJICHHBIC B JIACCEPTAIlMH, HECOMHEHHO, BHOCAT CYIIECTBEHHEIM BKIAL B
pasBuTHE KaK QyHIaMeHTaTbHON OHOMDHINKY, TAK U 66 MEAUIHHCKIAX PHII0KEHHMIA.

IloxBOMSE HTOrH, MOXKHO 3aKMIOUHTh, YTO AHcceprauns [payesa JMHTpHs
VpanoBuya mpesicraBisieT co0oi 3aKOHYCHHYI0 HAYYHO-KBATH(DUKAIHOHHYIO
paboTy, BRINONHEHHYI0 HA BBICOKOM HAYYHOM YPOBHE, H HMEET Kak
TEOPETUYECKYI0, TaK W HAYYHO-TIPAKTHICCKYIO 3HAYUMOCTB. JlOCTOBEPHOCTH
TIONYYEHHBIX €€ aBTOPOM PE3YIbTaTOB TOATREPIKIACTCSA TIIATENLHO MIPOBEICHHON
CTATHCTHYECKOH 00paboTKOH, a HX JeTANBHBIH W KOPPEKTHBIM aHAIM3 TO3BOJISET
TOBOPHTE O BBICOKOM CTENIEHH OOOCHOBAHHOCTH BBIBOZOB, CHOPMYIHPOBALHEIX B
auccepranmu. HyXHO OTMETHTB, 9TO BBHIHOCHMBIE HA 3aMIATY IOJOXKCHHS H
BBIBOJIBI, OCHOBBIBAIOTCA KaK HA COOCTBEHHBIX INAHHBIX IUCCEPTaHTAa, TAaK H Ha
0000MIEHNH M3BECTHBIX JOCTHXEHMH (DYHIaAMEHTAILHEIX HAYYHBIX IMCLIAILINH,
CBA3aHHBIX C TEMAaTHKOW AuccepTamuu. MeTousl U sKCIIepMMENTAIBHEIE T10IX0/I5L,
IPUMEHCHHBIE B AWCCEPTANHOHHOM HCCIIEJIOBAHMH, SBISIIOTCS aJIEKBATHBIME H
COBPEMEHHBIMH.

Cuauraro, 4ro auccepranus «BsaumMomeHcTBie HUTPOSHABHBIX KOMIIIEKCOB
IEMOBOTO H HEI'€MOBOTO JKejle3a ¢ aKTHBHBIMH (opMaMy KHMCIOPOAa M a30Ta»
COOTBETCTBYET criennansrocTy 1.5.2. «buodusukay (o usnko-MareMaTuIecKuM
Haykam). 97Ta pabora 1o CBOEH aKTyalbHOCTH, HAYYHOU HOBHU3HE ¥ IPAKTAYCCKOM
3HaYHUMOCTH, AJCKBATHOCTH METOJWYECKHAX IIOJXOAO0B, OOBEMY BBIIOJIHEHHBIX
UCCIIEOBAHMMA, 4 TAKKE JOCTOBEPHOCTH MONYYEHHBIX PE3YIBTATOB OTBEYAET

__KpurepusM, onpenenCHubM mi. 2.1-2.5 «llomoxkenns o UPUCYXACHHH VUEHBIX

cremeHedr B MOCKOBCKOM TOCYJapCTBEHHOM yHHBepcurere wuMeHH M.B.
JlomMoHOCOBAY, TPEABABIAEMBIM K KAHIMIATCKHM THUCCEPTAIMAIM, W 0(QOpMIeHA



cornacHo npuiroxeHusM Ne 8 i 9 «Ilonoxenus o coBere mo 3aminTe AHCCEpTaLHil HA
COMCKaHHME YYCHOM CTETEHM KaHjau/aTa HayK, MOCKOBCKOr0O rocyJapCTBEHHOTO
ynusepcarera uMeHr M.B. Jlomonocosa», a e aBrop — I'paues Jlmurpuii
WBaHoBUY — 3acTyXXWBaeT NPUCYKIEGHHS YYEHOH CTENCHH KAHJHIATA
(pHU3HKO-MaTEMATHYECKHX HAYK I10 CHENHATBHOCTH 1.5.2. «Bbrodusmkay.

OQuupanbHeli OMIOHEHT: JZOKTOP XMMHYECKHX HAayK, mpodeccop, mpodeccop
LeHTpa (QOTOHMKM U (OTOHHBIX TEXHOJIOIHWH ABTOHOMHON HEKOMMEPYECKOH
00pa3oBaTeIbHON OpraHu3alky BhICIIEro 00pasoBaHus «CKOTKOBCKHHA MHCTHTYT
HAyKH U TEXHOJIOTHI,

['opun IMutpuii Anekcanaposuy

- 15.08.2025

Teppuropus Mnrosammorsoro [entpa «Cromkoso», Poccus, Mocksa, 121205,
bonbinoit 6ymssap . 30, crp. 1. Tein.: +79172077630 E-mail:
D.Gorin@skoltech.ru

CrernuaisHOCTh, 110 KOTOPOH 0(UIHaTEHBIM OMIOHEHTOM 3allHIIeHA TOKTOpCKas
maccepranus: 02.00.04 — «Pusudeckas XuMUD) (TI0 XUMHYIECKUM HAYKaM)
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