OT3bIB BEJYIIEX OPT AHU3ALIUHA
DenepalbHOTO  TOCYIApCTBEHHOTO O0/pKeTHOro yupexaeHus Hayku Oppena Tpyznosoro
Kpacunoro 3namenu Mucturyra Hedrexumudeckoro cuntesa uM. A.B. TomuneBa Poccuiickoi
akanemun Hayk (MHXC PAH) o amccepranuonnoii padore Kammboilt Auubl BsueciaBoBHBI
«KonTponupyemasi pagukaibHas MOJMMEPU3AIMsS U MOJTMMEPH3AIHS C PACKPBITHEM LHUKIA Ha
NOJMMMM/IHBIX MAKpPOMHHIIMATOpPAX B CHHTE3€ COIMOJIMMEpPOB CIIOKHOW pPEryaupyeMoi
ApXHUTEKTYpPbI», IIPEACTABICHHON HA COMCKAHUE YYEHOH CTENEHH KaHJIMJaTa XMMHYECKHX HayK

no crenuaiibHocTH 02.00.06 — BeicOKOMOJIEKYJISIPHBIE COEIMHEHUS

Hucceprannonnas pabora A.B. Kammuoil mocpsiieHa BaKHOHM 3ajaye COBpPEMEHHOH
MOJIMMEPHOM XHUMHH, COCTOsIIEH B pa3paboTke METOH0B CHHTE3a MYIbTHOIOK-COMOIUMEPOB
CIIOXKHOH apXHUTEKTYPhl ¢ KOHTPOIUPYEMbIMH MOJIEKYJISIPHO-MACCOBBIMHM XapaKTEPUCTHKAMHU
Kaxaoro u3 O10koB. Takue comonMMepsl MPeACTaBNsAIOT OONbIIONW HMHTepec Onarogaps HMX
CIOCOOHOCTH K CaMOOpraHu3allii B MEPApXMYECKH YIOPsJIOYEHHbIE CTPYKTYpBI, HalpuMep,
MYJIBTUCEKIIHOHHBIE MHIEJUIBI, KOTOPHIE MEepPCHeKTHBHBI I pa3padOTKH HOBBIX MaTepHaloB
JUIst OMOMeIMIIMHBI, MEeMOpaHHBIX TEXHOJOTUH, ONTORIEKTPOHUKMA U T.1. B HacTosiuee Bpems
Bce Oosee HIMPOKOE MPUMEHEHHE B CHHTE3€ MYJIBTHUOJIOK-CONOIMMEPOB HAXOMAT MOIXO/BI,
OCHOBAaHHbIE Ha KOMOWHAIlMM HECKOJBKHX METOIOB KOHTPOJMpPYEMOH mnoiaumepusanuu. B
auccepramu A.B. KammHo#l st 9TOi 1enu MCmoJib3yloTes MOJIMMEPU3aAIUs C PAaCKphITHEM
nukia (ring-opening polymerization, ROP) u konTponupyemasi pajukaibHas MOJTMMEPH3aLUs ¢
nepeHocoM aroma (atom transfer radical polymerization, ATRP). B s1oit cBsi3u akTyanbHOCTb
JquccepraimoHHoi padotel A.B. KamuHoii He BEI3BIBAET COMHEHHS.

[TockonbKy MyJIbTHONOK-CONOMMMEPBI M METOJBI MX CHHTe3a Haxoastcs B Qokyce
BHHMAaHMs MHOTHX HCCJIE0BaTeNeH, aBTOPY HE0OX0AMMO ObLIO TIIATENBHO MPOAHAIM3UPOBAThH
y’Ke JIOCTUTHYTBIE YCIIEXH M ONpe/eNuTh HauOoiee MEepCreKTHBHBIE ¢ TOUYKH 3peHHs Hay4HOH
HOBU3HBI 00JaCTH NMPUIIOKEHUS CBOMX CHHTETUYECKUX W AHAIUTHYECKHX YCHIUH. DTOW 1eau

CIIy’KHT JOCTaTOYHO MOAPOOHBIA W XOPOIIO CTPYKTYPUPOBAHHBIN JIMTEpaTYpHbIi 0030p (riasa



1), B KOTOpPOM paccMOTpPeHbI OCHOBHbIE METOIBI KOHTPOJMPYEMOM IOIMMEPH3AIMH H HX
HCIIOJIb30BaHKE JIJIsl CHHTE3a MYJIbTHOI0K-COMOTMMEPOB.

B npouecce BbinosnHenus auccepraiuoHHoi pabotel A.B. Kammnoii 6sutd mpoBeneHs!
(ynnameHTanbHblE HCCNENOBAHMS, PE3YJbTAThi KOTOPHIX HMEIOT BBICOKYIO HAYYHYIO
3HaYUMOCTb M MPAKTUYECKYIO HEHHOCTh. ClielyeT OTMEeTUTh, YTO pa3paboTKa METOI0B CHHTE3a
MYJIbTHOJIOK-COMIOJIMMEPOB  CIIOXKHON apXUTEKTYpbl TPeOYeT WX HaAeKHOH XapaKTepH3allhH,
BKITIOYAIOLIEH  ONpeleieHHe  JIOCTOBEPHBIX  MOJIEKY/JISPHO-MAacCOBBIX  XapakTEpPHUCTHK.
IIprmenenne METOI0B IKCKIHO3HOHHOM JKHAKOCTHOM Xpomatorpaduu (XKX) ¢ kamuGpoBKoii
1O JIMHEHHBIM IOMOTIOJIMMEPHBIM CTAHIApPTaM OKa3bIBAETCS B HTOM CJIydyae HEBO3MOXKHBIM, a
onmpejeiieHHe  aOCOMIOTHBIX  3HAYEHHH  MOJIKY/SIPHBIX — Macc, HampuMep, MeTOA0M
CEIMMEHTAMOHHO-IM(PPY3HOHHOrO aHamH3a — CJIMIIKOM TPYAOEMKHM JUIS PYTHHHOTO
ucnosk3oBanus. [losromy B juccepranmonnoii pabore A.B. Kammuoii, kak B aurepaTypHOM
0030pe, Tak U B METOANYECKON YacTH paboTh! (raBa 2), 6OJIbIIOE BHUMAHHE YE/IEHO METO1aM
MyJbTHACTeKTOpHOH KX, He Tpebyromei ucnonap3oBanus kamubpoBok. CouckareneM ObLIO
[IOK4a3aHO, 4YTO MPUMEHEHHWE T.H. «TPOMHOTO  JETEKTHPOBAHHS», T.€. COUCTAHHS
pedpaKToMeTpUYECKOr0 M BHCKO3HMETPHYECKOrO  JETEKTOPOB €  JETeKTOPOM 110
CBETOPACCEAHHIO MO3BOJIAET MOJIYYaTh B SKCIPECC-PEIKUME HAJICHKHBIE MOJIEKYISIPHO-MACCOBEIE
XapaKTePUCTHKU  MYJIBTHOJIOK-CONIOJMMEPOB, COINIACYIONIHECS C JaHHBIMH a0COJIFOTHBIX
MeTO/10B. BaxHO moauepkHyTh, YTO B JHMCCepTanMOHHON paGorte A.B. Kammuoii Brnepsbie
[0JIy4CHa KO/IMYECTBCHHAs OLICHKA MOrpelHOCTH MeTO10B DJKX ¢ KaTuOpoBKO#H 10 JTHHEHHBIM
CTaHJapTaM IpH ONPEJCICHHH MOJICKYJIIPHBIX MacC TaKMX pPa3BETBJICHHBIX MOJUMEPOB, Kak
MOJICKYJIADHBIC IICTKH ¢ OCHOBHOH TNONMMMUJIHOW IIEMbI0O M  OOKOBBIMM  [ENSIMHU
[OJMMETUIIMETaKpUIaTa, U MOKa3aHO, YTO 3Ta MOrPemIHOCTh cyuiecTBeHHO (10 100 u Gosee
MPOLIEHTOB) BO3PACTAET C YBEJIMYEHHEM [UTHHBI GOKOBBIX IIETei.

Comuckaremo ynanock 100MThCS 3HAYMTEIBHBIX YCTIEXOB B CHHTE3€ HOBBIX MYJIBTHOIOK-
COTOJIMMEPOB, YeMY MOCBSIICHA [71aBa 3 JHCCePTaMOHHOI paboTsl. [1oydeHHbIE COMOIMMEPDI
BeCbMa pasHOOOpasHbl MO CTPYKTYpe, HO HAa MEPBOM CTAjMM CHHTE3a KaXKIOO M3 HHX
opMupyeTCs HEHTpaIbHEIH GIOK CONOIMMEPA, MPEACTABIAIONMN COGON MyJIbTHIEHTPOBBIN
JAU- WM MyJIbTHQYHKIHMOHANBHBI IOJMMAMHIHBIA  MaKpOMHHIMATOP, KOTOpBIH  3aTeM
MCIOB3YeTCs IS HapaluBaHus nepudepuitusix 6;10k0B MetogamMu ROP u/unn ATRP.

B wactHOCTH, ObBUIM HalieHBl YCIOBHMS peaM3alUH npaxktudeckun  100%-Hoi
spdexruBHOCTH MEMIMEPOBaHHs ROP kanponakToHa Ha IHOYHKIMOHAIBHBIX TTOJHMMHIHBIX
(II) maxkpomHMUMaTOpaXx ¥ IIPOTEKaHHs MpPOLECCa NOMMMEPH3AIHH B KOHTPOIHPYEMOM

pexume ¢ oOpasoBanueM TpuOIOK-cononumepoB [IKJI-Ginok-T1TU-61ok-TTKJI  (TIKJI -



nonukanpojakToH). IlocpeacTBoM mnonuMepusanuu MeTwiMerakpuiara merogom ATRP Ha
MOJIMMMHIHOM JU(PYHKIIMOHAIBHOM MAaKpOMHHIIMATOPE OBLIM IOJy4eHbI JIMHEHHbIe TPHOIOK-
conoimmepbsl  [IMMA-Gnok-ITU-6ok-IIMMA ¢ neHTpadbHBIM NOIMUMHJIHBIM OJIOKOM |
nepudepuiinbiMu 61okamu nosumerraMerakpuiara ([IMMA). Jlokasano, uto nepudepuitnbie
[IMMA-G10KkH MMEIOT OJMHAKOBYIO JUIMHY, YTO CBHJETEIbCTBYET 00 OJHOBPEMEHHOCTH HX
WHUIIMAPOBAHMUS.

[IpenmnpunsaTas B AUCCEPTAIMOHHON padOTe MOMBITKA [TOJYyYEHUS MOJIEKYJISPHBIX IIETOK
¢ ocHoBHOi nenbio 1M u OokxoBemmu memsmu [IKJI ¢ momompio ROP kanponakTtona Ha
HOJMUMHJIHBIX MYJbTH(QYHKIIMOHAIBHBIX MaKpOMHMLMATOpaX He IpHBena K ycrexy, Io-
BUIMMOMY, BCJIEJCTBHE HU3KOH pEaKIMOHHON CrocoOHOCTH (DEHOIBHBIX TPYIIT MOHOMEPHBIX
3BeHbeB 1M 10 OTHOIIEHUIO K KalpoJakTOHY. DTa, Ha NMEPBbIA B3rsl, Heyaada Oblia BechbMa
9JIEraHTHO MCIOJb30BaHa B pabore s mnosiydenus nenrabnok-conomumepo [TMMA-Grok-
[KJI-6m0ok-(ITU-nipuB-I1IMMA )-610k-1IKJI-6mok-IIMMA  cMemmaHHOH — JTMHEHHO-IIETOYHOH
TONOJOTUH. J{71st 3TOro BHaYas e Ha MOJMHMHUIHOM MaKpOUHUIMATOPE ¢ (DEHOIBHBIMH IPYIINIaMU
KaK B KaX/JOM MOBTOPSIOIIEMCs 3BE€HE, TaK U Ha KOHIax nenu npoBoamid ROP kanponakrona,
9TO TMPHBOAMIO K oOpasoBanuio JmHedHoro Ttpubnok-conommmepa (HO)IKJI-ITU(OH)-
IIKJI(OH), coxpansomero ¢eHoNbHbIE TIPYINbl B KaKIOM IIOBTOPAIOLIEMCS  3BEHE
HEHTPAIBHOIO MOJHHUMUTHOTO Oyoka M comepxaiiero amudarnyeckue OH-rpynnel Ha KOHIAX
nepudepuitapix [1KJI-610k0B. [lanee Bce stu OH-rpynmbl, Bkmodass (eHonbHbIE, ObUIH
npeoOpazoBanel B 2-0Opom-H300yTHpaTHBIE Tpynnbl, criocoOHble uHuuuupoBate ATRP, u nHa
MOJIYYEHHOM MYJIbTHIICHTPOBOM MaKpOWHHWIIMATOpPe OBUI MPOBEAEH CHHTE3 IEHTadJIOK-
cononumepa [IMMA-610k-ITKJI-6n0k-(1 1U-nipuB-ITMMA )-610k-I IKJI-6510K-TIMMA, B
KOTOPOM IEHTPAJIbHBIH OJIOK MpeAcTaBisieT co00i MONIEKYISAPHYIO IIETKY ¢ OCHOBHOH LIEIBIO
I[IM u OoxoBbiMu wnensmu [IMMA, a mnepudepuiinbie OJOKH SBISIOTCS JTHHEHHBIMH
conosiumepamu [TKJI-6mox-I1IMMA.

Crnenyer moj4YepkHyTh, YTO Ha KaXJIOM OTalleé CHUHTE3a C IOMOINBIO CIHEKTPalIbHbIX
METOJOB BBINOJIHEHA WACHTH(HUKAIMS XUMHYECKOr0 CTPOEHHUS IOJIMMEPHBIX IPOIYKTOB,
NPOBEJIECH JIeTAIbHbIN aHAIM3 UX MOJIEKYJISPHO-MACCOBBIX M CTPYKTYPHBIX XapakTepucTuk. B
psifie ciaydaeB JUISl ONpeZeNieHUs NapaMeTpPOB NMOJYYEHHBIX CONOJMMEPOB MX DPACLICIUISAIH Ha
OT/Ie/IbHBIE OJIOKH € NMOMOIIBIO CEJICKTHBHOIO MMAPOJIHM3a U 3aT€M OIPEICIISIM MOJIEKYJIAPHbIE
XapaKTePUCTHKHU BbIJCJICHHBIX JIMHEHHBIX TOMOIIOJIUMEDPOB.

KommiekcHoe npuMeHeHHe MeToja MOJIMKOHIEHCAIIMM MW COBPEMEHHBIX METO/I0B
CHHTE3a COIOJIMMEPOB B PEIKUME (OKHBBIX» LENEH, CIEKTPAIbHBIX CIOCOO0B HICHTU(UKALIMH

XUMHYECKOH CTPYKTYPBI MOJYYEHHBIX MOJMMEPHBIX MPOAYKTOB, 3(P(MEKTUBHBIX CHOCOOOB



OIIPEJENICHUs]  MOJIEKYJISIPHO-MACCOBBIX ~ XapaKTEPHUCTHK CHHTE3HMPOBAHHBIX  COMOJIMMEPOB
no3pouiu A.B. Kamunoll caenars 000CHOBaHHBIE BBIBOJBI O XapaKTEPHCTHKAX M CTPYKType
MOJTYYEHHBIX MYJIBTHOIOK-COTIOJMMEPOB C CHIIBHO Pa3InYalONUMHUCH TEPMOAHHAMUYECKUMH
CBOMCTBaMH OTHEJIbHBIX OJOKOB. DTO OTKpbIBaeT NYTH JUIS pa3paboOTKH M CO3JaHHS HOBBIX
NOJMMEPHBIX MAaTEePUAJIOB C [EPCIIEKTUBHBIMU TEXHUYECKUMHU XapaKTePUCTHKAMH.

B pa3BuTHE JaHHOI'O HANPABICHUS /Ul YaCTH CHHTE3UPOBAHHBIX B paboTe MyJILTHOIOK-
CONIOJIMMEPOB COMCKaTeJieM ObLIM HAaHCHBI YCJIOBHS IOJIy4YEHHS CAMOHECYIIMX IUICHOK Ha HX
ocHoBe. B pesyibrarte u3yueHusi MOPGOJIOTUM IICHOK ¢ MOMOIIBIO IEKTPOHHOM MUKPOCKOITHH
MOKa3aHO, 4YTO HalMuhe B MYJIbTHOIOK-COMOIMMEpaX XHMHUYECKH Pa3HOPOIHBIX OJIOKOB
NPHUBOIMT K UX Cerperamuu ¢ o0pa3oBaHUEM HAHOPAa3MEPHBIX 00JacTel ¢ MPEeUMYLIECTBEHHBIM
cojepxaHueM OJIOKOB OJHOrO THIMA, YTO JENAaeT TaKWe IUICHKHA [EPCHEKTUBHBIMH IS
pa3paboTKu MOTMMEPHBIX MEMOPAHHBIX MATEPHAIIOB.

[lonydennbie pe3yiabTaThl 00YCIABIMBAIOT HAYYHYIO HOBU3HY H IPAKTHYECKYIO
3HAYMMOCTH JMCCepTaluoHHOM paboTel. Comckarenab NMPOSBHIIA BBICOKYIO KBAIM(HKALHUIO B
UCIIOJI30BAHUU [IUPOKOr0 psijia METOAOB CHHTE3a MOJNMMEPOB, a TAKKE CTPYKTYPHBIX H
(U3NKO-XUMHUYECKHX METOJOB HMX HCCIIEJOBaHMs, 4YTO OOECreYuBaeT JO0CTOBEPHOCTH
MOJIYYEHHBIX € pe3y/IbTaTOB U CIIPABeUIMBOCTh C/IEJIAHHBIX BBIBO/IOB.

OcHOBHBIE pe3yibTaThl paboThl OMYOIMKOBAaHBI B BHMJE 5 CTAaTe B POCCHHMCKHX H
3apyOeKHBIX HAYYHBIX KypHAlIax, HHIEKCHpPyeMbIX B 0a3ax maHHbIX Scopus u Web of Science,
¥ JIOKJIa/IBIBAIUCH Ha 17 OTEYECTBEHHBIX H MEX/YHAPOIHBIX KOH(DEPEHIUIX.

ABropedepar IuccepTanMd B IOJHOW Mepe OTpaXkaeT cojepkaHue paboTsl.
IIpencraBneHHble B KOHIIE pabOTHI BBIBOJbI MO3BOJSIOT CYAUTb O JOCTH)KEHHH COMCKATEIeM
MOCTABJIEHHOM LIeJIH U PelIeHUH BceX HeOOXOAMMBIX IS 3TOTO 3a/1ay.

1o auccepranum UMEIOTCS Clie/1yIOLIHe BOIIPOCH] H 3aMeYaHus:

.. B pasnene 3.1.2 obcyxaaercs cuHTe3 inHeHHbIX TprOIoK-conommmepos T TKJI-TTU-TIKJI
MoJIMMEpH3alMel C pacKpbiTHeM I[HKia g-Kanpojakrona Ha [IM maxkpoumnuumaropax ¢
KOHIIEBBIMHM THAPOKCHIBHBIME IpyInaMu. Peakuuio mpoBOAMIM B Macce MM B pacTBOpe B N-
MeTui-2-nupposmaone npu 130°C, B Tabmume 4 mnpeacTaBieHbl MOJIEKYJISPHO-MAcCOBBIC
XapaKTepUCTHKH IOJIY4YeHHbIX OJjoKk-comomuMepoB. B Tabnuile HeT [JaHHBIX O BBIXOJE
coloJyiMepa M ImponyiieH obpasen 3, 3ato oOpasubl 6 U 7 AKOOBI IOIYYEHBI B IOJHOCTBIO
OJIMHAKOBBIX YCJIOBHUSX. [loueMy JUCIEPCHOCTH COMOIMMEPA CHUIKAETCS KaK IpH yBEIUYCHUH
COJIep)KaHMsl KalpoJIakTOHAa B Macce, TaKk W I[PH HCIOIB30BaHMHU pacTBoputeis? B Tekcre
rOBOpHUTCS O OOJBIIEH, MIIK JTy4lIei, KOHTPOJIUPYEMOCTH IPOIiecca — YTO KOHKPETHO HMEETCs B
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B B pasznene 3.1.2 (tabnuubl 2, 3) CpaBHUBAIOTCA 3HAYE€HHS MOJIEKYJISPHOM MaccChl
cononmumepa [TKJI-TTU-TIKJI, onpenenennsie Mmerogom SMP u wmeromom OXX npu
MCIIOJIb30BAHHM TPeX CIoco0O0B JeTeKTHpoBaHus. Kakoil W3 METOZ0B B JIaHHOM Ciydae JaeT
GoJiee 10CTOBEPHBIE TaHHBIE?
3 B paznene 3.4 (taGuunst 8, 9) npuBeneHsl 3HadeHHss MM conoaMmepoB, MOJTy4EHHBIX
METOJOM CeAUMeHTalOHHO-Iu(dy3uonHoro ananuza. [louemy OHM CpaBHHMBAKOTCS CO
CpelHEeUHCIEHHBIMU 3HaueHusaMU MM, a He co cpeanemaccoBeiMu? [louemy st 06pasios 1 u 2
B TabauIe 8 AUCIEPCHOCTH TaK BBICOKA (OKOJIO MATH)?
4. B pasmene 3.3 obeyxmatoress comonmumepbl [TU-npus—(IITIMMA-npus-IIKJI) Tuna
«mieTKa Ha meTke». YTo MOKHO cKa3aTh O INIOTHOCTU NPUBUBKHU LETCH MOTHKANPOIAKTOHA H €€
W3MEHEHHH BIOJb Uened monu(2-ruipoKcusTHIMeTakpuiara)? MoXHO 1M ONpeAenuTh
TUJIOTHOCTE NPpUBUBKH 10 HaHHBIM 13C AAMP crniexTpockonuu, Onupasich Ha CHrHalbl YIIIEPO/IOB,
110 KOTOPBIM WJIET IIPUBUBKA?
3 B pabote He npeicTaBiieHbl TEPMUYECKHE XapaKTEPUCTHKM (TeMIEpaTypbl IUIaBJIEHHS,
CTEKJIOBAHMsI) CHHTE3MPOBAHHBIX COCJMHEHUH, YTO 3aTpyAHseT OOCYKIEHHE CBOHCTB
COTIOJIMMEPHBIX IUJIEHOK B pasjerne 3.5.
6. B paznene 3.5 HeocTaTOYHO MOAPOOHO ONKMCAHO NPUTOTOBJIEHHE CAMOHECYIIHX IIJIEHOK
COTIOJIMMMHUIOB IyTeM NOJHMBa. B 4YacTHOCTH, He yKaszaH THI HCIIOJB30BaHHOM IOJUIOKKHA U
cnoco® oT/eNeH sl JIEHKH, HESCHO, MCIOIb30BAIM JIM CYIIKY B TepMoIlkady WM B BAKyyme
JUTSL YAJ€HUs] pACTBOPUTEIIS.
7 B pabGote ompeneneHa NPOHMLIAEMOCTb [0 3TAHONY IUICHOK Ha OCHOBE TPHOJIOK-
conomumepa TTKJI-TTU-TIKJI, obnanaromeit rereporeHHoid Mopdosiorueil, oaHako He
IPOBEJICHO HUKAKUX HCCIICIOBAaHUMH, HAIPABJIEHHLIX HAa U3MEPEHHE NOPUCTOCTH, pasMepa Iop,
CEJICKTHBHOCTH pasJiefeHus kuaKocTei. [10 cyTH, BO3MOKHOCTH UCIIOJIB30BAHMSA MOIYYEHHBIX
MUIEHOK B KayecTBe MeMOpaH JHIIb 0003Ha4YeHa.
8. WHTeprnperanus JaHHBIX PacTPOBOM 3JIEKTPOHHOM MHUKPOCKONMM 1O MOphosornu
MIeHOK NpUBUTHIX comoiaumepoB [IM-IIMMA (pucyHok 41) BbI3bIBA€T COMHEHHA. ABTOPBI
CBSI3BIBAIOT 00pa30BaHUE (KPYIHBIX HAAMOJIEKYISPHBIX JIEMEHTOB» C XapaKTEPHBIM pasMepoM
B JeCATKH HM C (a30BbIM pasjesieHueM. I1ockobKy TpaBleHHEe KUCIOPOAHOM 11J1a3MOM JIOJDKHO
ObicTpee paspywarh 3BeHbs [IMMA, JOrMYHO AOMYCTHTb, 4TO HAOIMOJAaEMble OOBEKTHI
obpaszoBanbl 3BeHbsiMu [T, Torpa HesicHO, moveMy TIpH yBesqudeHMH cojepikanusa TN B
COIoIMMepe 3TH 00pa30BaHUS UCUYE3AIOT (CP. PUCYHKH B U T).

HeoOxoauMo TOMYEpKHYTH, YTO CJACJaHHbIC 3aMeyaHWs HE CHHXKAIOT BBICOKOH

MOJIOKUTENBHOM oneHKH paboThl. Juccepranunonnas pabora A.B. Kammno# «Kontponupyemast



pajuKanpHas MOJMMEpH3alMs M MOJUMEpPHU3alUs C PAcKphITHEM [HMKJIA Ha INOJMUMHUIHBIX
MakpOMHHIIHATOpAaX B CHHTE3€¢ COIMNOJIHUMEPOB CIIOKHOH peryimpyemMoi ApXHTEKTYPbD»,
npejacTaBisger co0oi akTyalbHOE Hay4HOE HCCIEloBaHHE, B pe3yJibTare KOTOPOro IMOJIy4YEHBI
HOBbIC JaHHBIC, UMEIOLHE BAXHOE (yHIAaMEHTAIbHOEC M MPAKTHYECKOE 3HAYCHHE Uil XUMHH
noaumepoB. PaboTa BbilojIHEHA HA BBHICOKOM JKCIIEPUMEHTAIBHOM W TEOPETHYECKOM YPOBHE.
[lo HayyHOH HOBH3HE, aKTYAIbHOCTH, 00BEMY W OOOCHOBAHHOCTH HAy4HBIX PE3YJIbTaTOB OHA
noJIHOCTBEIO oTBevaeT TpeboBanusmM BAK P®, npeabsBisgeMbIX K AUccepTalusM Ha COMCKaHHE
yUYeHOH creneHu KaHaujgara Hayk. Pabora coorBerctByer kputepuaMm m. 9-14 «Ilonoxenus o
HOPSJIKE MPUCYHKICHUS HAYYHBIX CTENEHENH», YTBEPKIAECHHOIO MOCTAHOBIEHUEM IIPABUTEILCTBA
P® or 24.09.2013 Ne 842, a e¢ amrop, Kammna Anna BsdyeciaBoBHa, 3aciry)KMBaeT
NPUCYKICHHS YYCHOM CTENeHH KaHIuaaTa XMMHYecKuX Hayk no creruansHoctd 02.00.06 —
BbicokoMoreKysipHble COeTHHEHUS.

Hoxnan Kamuuoit A.B. no marepuaiaM JuccepTallMOHHOM paboTel ObUT 3aciylliad u
obCy JIeH Ha 3ace/laHuy PacIIiPEHHOr0 KOJUIOKBUYMa JabopaTopuu MOAU(UKALIUH TTOJIMMEPOB

um. H.A. ITnars (Ne 21) UHXC PAH 13 mapra 2019 r., npotokon Ne 1.

3aBeayroumii naboparopueit Mmoaupukamu nomumepos (Ne 21) MHXC PAH
JOKTOp (pU3UKO-MaTeMaTHUeCKuX Hayk (cneruanbHocTh 02.00.06 — -'
BricokoMmoutekynisipabie coeauHerus ), nmpodeccop PAH
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