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OT3bIB
0(pMIHAIBLHOTO ONMOHEHTA HA IHCCEPTALIHOHHYIO padoTy
JlaumeBkuHoi CBeT/1anbl [ €HHAILEBHBI
«ITosrydyeHHne MOJTMMEPHBIX MATPHII HA OCHOBe CYyJib(ocoaep:KaliiX MOHOMEPOB H HX
moaupukauusa noau(3,4-3THIeHIHOKCHTHO(GEeHOM)»,
npeaCTAB/IEHHON HA COMCKAHHMeE YYEHOH cTeneHH KaHAH/1aTa XHMHYEeCKHX HayK Mo

cnenuaabHOCcTH 1.4.7. BbicOKOMOJIERYISIPHBIE COeAHHEHHS

[Tonu-3,4->tunenaunoxcutnopen (IIDJI0T) sBiusercs oqHUM U3 Hanbolee MIMPOKO
U3BECTHBIX W TPAKTHMYECKH HCIIOIB3YEMbIX CONPSDKEHHBIX TOJMMEPOB. OCHOBHBIMH
00NacTAMM €ro INPUMEHEHHs SIBJIAIOTCA: OpraHuyecKas »JJIEKTPOHMKAa M  (OTOHHKA,
IPOBOAIIME U DKPAHUPYIOIIKE TIOKPBITHS, XMMUUECKHE U ONOIOTHYECKHEe CEHCOphI 1 Jip. B
MOC/IEIHUE TOJBI TOIMYJSAPHOCTh HAaOUpPAET MUCCIECIOBAHUA IIEPCIIEKTUB HCIOJb30BAHUS
I[ID10T B m3aenusax OMOMEIUIIMHCKOIO HA3HA4YE€HUs, B YACTHOCTH, DJIEKTPOIIPOBOISIINX
ckaddoI0B I TKAHEBOW MHXKEHEPUH, Ij1e TpedyeTcs o0ecneuuTh OMOCOBMECTUMOCTD H
Pa3BUTYIO CTPYKTYpy Iop. B 9TOl CBA3M NEPCHNEKTUBHBIM HAIPaBICHUEM HCCIIC0BAHUS
ABJISETCS CO3/IaHME HWHTEPIOIMMEpHBIX KomiuiekcoB Ha ocHoBe IIDJIOT. HambGonee
M3BECTHBIM KOMIIOHEHTOM TaKMX KOMILIEKCOB siBisieTcsi mosuctupoicyibponar (I1CC).
Hucnepcun [IDJJOT/TICC pa3inyHOro Ha3HAUYCHUSI KOMMEPUECKH JOCTYIIHBI, HO 00/1a1ai0T
PAZIOM CYIIECTBEHHBIX HEIOCTATKOB, TAKMMH Kak M30bITouHOE conepkanue 1ICC, Huskas
CTa0MILHOCTD JAUCIIEPCUU M CHIDKEHHE HJICKTPOTIPOBOTHOCTH TPU XpaHeHuH U p. [Tootomy
TIOMCK HOBBIX TOJIMAJIEKTPOIIMTHBIX MATPHIL IS TIOJTydeHus] komno3unuii Ha ocHose [19/10T
C 3apaHee 3aJIaHHBIMU CBOMCTBAMM U PAa3BUTOM MOPUCTON CTPYKTYPOM, YEMY U MOCBSIICHA
nucceprarus Jlanmeskunoii C.I°., nmpencTapisieT akTyaJIbHYI0 npodJiemy.

Hayuynasi HOBM3HA M NMpaKTHYecKas 3HaYUMocTh padoThl Jlanmeskunoit C.I. He
BBI3BIBAIOT COMHEHHUM, TIOCKOJIBKY B HEW BIEpPBbIC IOJIYYEHBI M HCCIICIOBaHbBI
UHTEPIIOJUMEPHBIE KoMIulekehl Ha ocHoBe [IDJIOT u ceryarsix cynbhocoaepKammx
MaTpHIl, KOTOpbIE, G1arofaps HAIHYUIO MUKPO- U ME30II0p, MEPCIEKTUBHBI Ul Pa3padOTKH
HOBBIX CJIOKHBIX KOMITO3UIITMOHHBIX MAaTE€pPUaIOB.

Crpykrypa pabotbl. Pabora cocrourT u3 BBeAeHUsA, TPEX INaB, 3aKIOUCHMUS,
BBIBOJIOB, CIIMCKa IIUTHPOBaHHOM siuTeparypsl (170 HanMmeHoBaHuit) U AByX IIpuiokeHuid.
PaGota uznoxxeHna Ha 124 crpanuiax u coaeput 9 tabaui u 40 pucyHKOB.

Bo BBeaennu 000CHOBaHa akKTyaJbHOCTh TEMbI JUCCEPTALUU, CHOPMYIUPOBAHBI
Hesib U 3a7a4v paboThl, OmNpeleieHa HayuyHas HOBHU3HA M IIPAaKTU4YeCKas 3HAYUMOCTD,
U3JI0KEHBI TTOJIOKEHUS, BHIHOCUMBIE Ha 3aIIUTY.

IlepBass r1aBa mnpejicTaBisier co0oil 0030p JAUTEpAaTypbl IO OCHOBHBIM H

anbrepHaTuBHBIM MerojnaM nosydeHust [19JIOT m ero (QpuU3MKO-XUMUYECKMM CBOMCTBAM
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xapakteprctiukaM. Oco0oe BHUMaHHUE YJIeJIEHO MPOIeccy MaTpU4HON noauMepusauuu 3,4-
sruneHanokcutrodena (I/10T) u cocobam ynpapiaeHus: MOPHOJOTHYECKUMU CBOMCTBAMU
00pasyroIIUXCs WHTEPIOIMMEPHBIX KOMIUIEKCOB, B YacTHOCTH, B (opmMe MHKpO- |
MaKporesen.

Bo BTopoii riaBe npuBeIeHbl MCXOJHBIE PEAKTUBBI, ONUCAHUS METOAUK CHHTE3a
MUKpO- U Makporeiei, nomumepusanuu B Hux JDJIOT, metonbl ucciie1oBaHus MOTYYCHHBIX
MOJIMAIIEKTPOIUTHBIX IMOJIMMEPOB U KOMIIO3UTOB Ha X OCHOBE.

J1J1st IOy 4eHUS TIOJTUAIIEKTPOJUTHBIX MUKPO- U MAKpPOTeJICH, a TAKIKE MX KOMILJICKCOB
¢ IIDJIOT wucnonb30BaHbl COBPEMEHHBIE IOAXOABI XUMUHU  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHHI U OPraHMYECKOro cuHTe3a. VccienoBanus CTPYKTYpbl U (PU3UKO-XMMHUYECKUX
CBOMCTB TOJYYEHHBIX MarepuayioB mnpoBoawin Meromamu crekrpockonuu (MK,
KoMOuHannonuoro paccestuus (KP), ajekTpoHHOT0 norioeHus B BUAUMOM u kel MK—
obnactu, '3C  SIMP, 5HepProaMclepCHOHHON PEHTIEHOBCKOM,  JIEKTPOXUMHUYECKOTO
VIMIIE/IaHCa), NMUKHOMETPUH, TI'PaBUMETPHH, aAcopOuLuu-recopduuu asora (00beM IIOp).
Uccnenoanue MOpQOJOTUM  OCYHIECTBISUIA  METOJAMHM  ONTUYECKOM U pacTpoOBOM
a1ekTpoHHOU (POM) Mukpockonuu. [ [pumeHeHne Takoro KOMIIIeKca COBpEMEHHBIX METOI0B
UCCJICIOBAaHUSI TOBOPUT O BBICOKON HAJEKHOCTH IOJYUEHHBIX pPE3YyJIbTaroB. bosblioi
3acilyroit aBropa sBisercs ckpyy/aé3usiit ananus K- u KP-cniekrpos.

Tperbsi r1aBa JuccepTaluy MOCBAILIEHA OMMCAHUIO U OOCYIKICHHUIO IOJIYYEHHBIX
IKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

B mnepBoMm pasiene omMcaHbl SKCHEPUMEHTHI 110 CHHTE3y METOAOM OOpaTHON
CYCIICH3UOHHOM TMOJUMEPU3AIMU TTOJIMMEPHBIX MaTpHUI] Ha OCHOBE CyJb(hOocoAepKaIUX
MoHOMepoB - mukporesneit Ha ocHoBe [ICC. ITlokazano, yto cmmBatomuidi areHt (N,N'-
METHIIeH-OMC-aKkpuiiaMul) obecnieunBaeT ciiuMBKY nojumepHbeix nene IICC  u
Ipe0TBpaIlaeT paCTBOPUMOCTh 00pa3yromuxcss Mukpocdep B BoaHOM cpene. Ilogodpansl
ONTUMAaJbHBIE YCIOBUSI, 00ECIEUMBAIOIINE CTAOMIBHOCTD IOJy4YaeMbIX MUKpOTeIed U UX
MUHUMaJIbHYIO paCTBOPMMOCTD B BOIHOM cpejie. [IporectupoBan psij smynsraropos (ITAB),
M M0Ka3aHO, YTO UX UCTIOJIB30BAHUE MO3BOJISET PErYIMPOBATh pasMep YacCTHLL I'elis.

B pabore Takke HcCIeI0BaHbl Cylb(ocoaepikKale aKpuiarbl, KOTOPbIE MOIYT
00pa30BbIBaTh KaK MUKpO-, TaKk U Makporeiau. C 1elblo YCTaHOBJICHUS BIUSAHUS TIOPOBOM
CTPYKTYPbI TaKMX TeJIei Ha peakKlMi0 MOH-UOHHOTO B3ammozencTBus ¢ MoHoMepoM DJIOT,
METOJIOM pPaJMKaJbHOW MOJUMEpHU3alMu ObUIM CUHTE3UPOBAHBl MaKpOIejud Ha OCHOBE
conosiMMepa IoJu-3-cyapdonponuimMeTakpuiara ¢ 2-rupoOKCUITUIMETAKPUIIATOM HJIH
BuHWiIaleraroM. [loka3aHo, 4TO BBelE€HHME B PEAKIMOHHYIO CUCTEMY COMOHOMEPOB H
MIOHM)KEHUE TEMIIEPaTyphl Mpoliecca MO3BOISIET NOTYYUTh I'eJN ¢ HEOOXOIUMBIMU IIOPOBOA
CTPYKTYpOH U a/Ire3MOHHBIMH CBOMCTBaMH. MakpoIopucTasi CTpyKTypa Makporesiei Oblia

HUcclieqoBada ¢ noMoupr POM.




B aHajgorMyHeIX yCJIOBHSX ObUT  IPOBEJEH CHHTE3 TIejleii  Ha  OCHOBE
nojucyabhodeTanH MeTakpwiara. I[lokazaHo, 4TO HECMOTps Ha TO, YTO BapbUPOBAaHUE
NPUPOIBI COMOHOMEpA BIMSAET Ha CTeneHb HaOyXaHWs Tejlel, BHYTPEHHsAS IOpOBas
MopdoJIoTHus Tejei Ha OCHOBE Cylb(oOeTanH MeTaKkpuara MPaKTUYECKH HE W3MCHHUIIACh.

Jlis  Bcex CHHTE3MpPOBAHHBIX rejieid Oblla IpOBEJICHA OLCHKA COAEpIKaHUS
CyJbMOrpyIn M HUCCIEOBAHUE KaTHOHOOOMEHHOH &MkocTu. IlomydyeHHple 3HauYCHUsA
OKa3aJIuCh COMOCTaBUMbI ¢ KaTHOHOOOMeHHOI éMkoeThio Mukporesei I1CC. ITokazano, 4To
COTOJIUMEPH3AITHSI ¢ COMOHOMEPAMHU TTPUBOIUT K CHUIKEHUIO MOHOOOMEHHOM €MKOCTH IPHU
CpPaBHCHMH C TOMOIIOJMMEpPOM  moiu-3-cyabdonponmwiMerakpuiara. Iloxydyennsie
MOJIURJIEKTPOJIUTHBIE MUKPOTEIN 00J1a/1al0T MPOHUIIAEMOM 111 paCTBOPUTENIEN CTPYKTYPOH,
4TO JeJaeT CYIb(GOrpy bl BO BceM 00beMe YacTHIl JOCTYTHBIMU K MOH-HOHHOMY OOMEHY.

JIis BceX CHHTE3MPOBAHHBIX Telieil Oblia MpoBe/ieHa OllEHKa 00beMa IOp METOIO0M
azcopormu-aecopomu azora. [lokazaHo, 4TO BBHICOKOE 3HAYEHHE YAEIbHOW IIOBEPXHOCTH
JUISL TeJisi Ha OCHOBE COIOJIMMEpa MOJUCYIb(oOeTanH MeTakpujara ¢ BHHWIALETATOM
CBSI3aHO C MEHBIIMMHU 110 pa3Mepy MaKpOIOpPaMHU.

BaxHyto U1 TpaKTUYECKUX MPUMEHEHUN XapaKTepUCTUKYy MHUKporejien -
MEXaHUYECKYI0 MPOYHOCTh — OILEHUBAJIM METOIOM OJHOOCHOro cxkarus. Ilokasano, 4ro
paccuMTaHHbIE Ha OCHOBE ITHUX AIKCIIEPUMEHTOB 3HadeHUs Momxyns FOHra juid reseil Ha
OCHOBE MOJKCYJIb(POoOETauH MeTakpuiara 3HAUYUTEIbHO HUKE, YEM JUIA Tejieil Ha OCHOBE
N0JTH-3-Cy/Ib(GONPONUIMETAKpUIIATa, ¥ IPUMEPHO COOTBETCTBYIOT 3HAYCHUAM Moy FOHra
VI MATKMX TKaHeW OpraHuM3Ma 4YejloBeKa (Mo3ra WM KOXH), 4YTO CIIOCOOCTBYET
OMOCOBMECTUMOCTH. |

Craenyrommii pa3iea OCHOBHOM 4YacTH JUCCEpTAallMi TOCBSILEH HCCIEI0BaHUIO
nosmmepuszauu IJ{OT B mpUCYyTCTBUM IOJYYEHHBIX IOJIMAJIEKTPOJIMTHBIX MaTpUll U
MYpaBbUHOU KHUCJIOTHI. XOJ MOJUMEPU3aLUU KOHTPOJIUPOBAIN CHEKTPOPOTOMETPUYECKH U
peructpupoBain Tpaaunronusie 1 [13/10T usmenenus cnekrpa. Meronamu MK- u KP-
CIEKTPOCKOIUU [10Ka3aHO, YTO CHUHTE3 B NPUCYTCTBUU Teliell Ha OCHOBE CONOJIMMEPOB
cynbpobeTanH MeTakpwiara HpUBOAMT K (opmupoBanuio kommekcos [IDJIOT ¢
NOBBILICHHBIM COZIEPKAHUEM KaTHOH-paJUKaJIbHONW (DOpMBI (IIOJSIPOHOB) B IMOJIMMEPHOMN
LEIH.

bbuta uzyueHa Mopdoorusi HHTEPIOIMMEPHBIX KOMIIO3UTHBIX resiei. Ilokazano, yro
IpOBEIEHNE CUHTE3a B IPUCYTCTBUU COTIOJIMMEPOB CyJIb(PoOeTanH MeTaKpuara IpUBOIUT K
oOpa3oBaHMI0 00Jiee YCTOMYUBBIX KOMIIO3UTOB ¢ 0Oo0jieeé paBHOMEPHBIM pacIpeleICHUEM
[19/10T B oObeMe MOJUMEPHOM MATPHIIBI. ITO CBUACTEIBCTBYET O TOM, YTO MOPQOIOTHs
HOJMMEPHON MaTpuUllbl OKa3blBa€T 3HAUYUTEIBHO BJIMSHUE Ha IPOLECC IMOIMMEPU3ALINH
OJIOT. INocne Bxoxaenus DJI0T B marpuily renst HaOMOAANIOCh CYIIECTBEHHOE CHIDKCHHUE

CTCIICHHU Ha6yxaHI/151 KOMIIO3UTHBIX I'€JICM B BOJE U CHUKECHUE 06[1161\/’1 IMMOPUCTOCTHU, YTO

3



CBUJIETENILCTBYET 00 YMEHBIIEHUH CBOOOIHOTO BHYTPEHHETO 00beMa KOMITO3UTHBIX Iejiei.
Takum oGpa3zom, nokazano, cunte3 [IDJIOT mpoucxoauT Kak Ha MOBEPXHOCTH, TaK U B
o0beMe (¢ 6obIleil WM MEHbIIEH MHTEHCUBHOCTBIO) MUKPOTEIs, YTO TAKXKE [MOJTBEPIKACHO
metoaoM MK-criekrpockonuu.

[Tonyuennsie Komrwiekesl [1D/JOT/moananekTpoaut ObLIM HMCCIIEIOBaHBI METOIOM
KHCJIOTHO-OCHOBHOTO  MOTEHI[MOMETPUYECKOTO0 TUTPOBAHUSA HA  TPEIAMET  HaIu4usd
Cy/lb(QOrpyIIl, He BKIOUEHHBIX B mpoiece B3aumoneiicteus ¢ nensamu [ID/I0T. TlokasaHo,
4TO 4YacTh CyIb(OrpyINI He THTPYETCs MOCKOJIbKY oOpasyer cBssu ¢ mensamu [IDJIOT.
[Tokazano, uyro aias mukpochep [IITOT/TICC (cocraB Ne3) nabmonaercsi camasi BHICOKas
KaTUOHOOOMEHHAass EMKOCTh, YTO MOXKET OBITh CBSI3aHO ¢ HAJIMYMEM ME30I0pP, B KOTOPBIX
nonmuMepuzanus JIOT uaer ¢ OrpaHUYCHHON CKOPOCTBIO (MOATBepiKAeHO JaHHbiMu K-
CIIEKTPOCKOIIHH).

MexaHnuecKre CBOWCTBA KOMITO3UTHBIX TIejieil ObUIM M3YyYeHBI C LEJbI0 OLICHKU
piusaus Ha Hux npucytcerBus DJIOT B moammepHoit Marpune. llokasaHo, 4ro i Beex
KOMITO3UTHBIX TeJieil IPOUCXOIUT pe3Koe yBelndeHne 3HaueHuit Moayns FOnra, 4ro GbuIO
CBS3aHO ¢ BKJIIOUYEHHEM B CTPYKTYpy reineit xectkouenHoro I1DIOT. Tonbko KOMIIO3UTHBIE
rejid Ha OCHOBE CY/Ib(0oOeTaH MeTaKpuiaTa COXPaHsIu CBOE D1aCTUICCKOE MTOBE/ICHHE.

DIEKTPOXUMHUECKUE CBOMCTBA MHTEPHOJMMEPHBIX KOMILIEKCOB M3YYCHBI METOIOM
CHEKTPOCKOIUU  JIEKTPOXUMHUECKOT0 MMIIEJaHCca Ha OKHMCHO-OJIOBSHHOM 3JICKTPOJE.
[Tokaszano, 4to TosibKO Juis koMiniekca [1DJIOT ¢ conomumepom cyinbhodeTanH MeTakpuiiaTa
Ha rogorpade HaOII01aeTCs BhIpakeHHAs! IOy OKPYKHOCTh, OTHECCHHAs aBTOPAMHU HAJTMYHUIO
COTIPOTHUBIICHUS TIEPEHOCY 3apﬂﬂa Ha TpaHUIle pa3jiesia MEKTPOA-IeKTPOIUT. OIHAKO, 3TO
TaK)Ke MOKET OObACHAThCA Haaumuvem B kKommosure ¢aszsl [IDJIOT, obnanaromei
SJIEKTPOHHOW TPOBOAMMOCTBIO U, COOTBETCTBEHHO, ODJIEKTPHUYCCKMM CONPOTHBIICHUEM.
Hanuuue Takoil OKPY)KHOCTH, AUAMETP KOTOPOH 3aBUCUT OT IOTCHIMAlA, MPU KOTOPOM
NPOBOIUTCS M3MEPEHUE, XapaKTepHO Ul MMIIEIAHC-CIICKTPOB BCEX IMPOBOJSAIINX
MOJIMMEPOB.

B 3aKJIIOYEHUE ObLIN MCCJIE/IOBAHBI B3aUMO/ICUCTBUSA KOMILJIEKCOB
[ID10T/MoNudIeKTPOIUT ¢ OUOJOTMYECKUMH OOBEKTaMHM, B YACTHOCTH, CBOWMCTBO
IPOTUBOJICHCTBUS 00PACTaHUIO. DKCIIEPUMEHTBI IIPOBOIUIA METOIOM 3JICKTPOXUMUYCCKOIO
UMIIEIaHCa B MPHCYTCTBHU YEJIOBEYECKOr0 CHIBOPOTOUHOIO ajbOyMHHA U TLJIa3Mbl KPOBH
yeaoBeKka. Ha mosydeHHBIX CrieKTpaxX He HaOIt01a10Ch yBEIMYEHHUs CONPOTUBIICHUS TIICHKH,
YTO CBH/ICTEIIHCTBYET B MOJIb3Y OTCYTCTBHSI aICOPOLIMU OEJIKOB Ha INOBEPXHOCTU KOMIIO3UTA.
Taxke wuccinenoBana ajacopOims Oakrtepuii Escherichia coli (E.coli). 1lokaszaHo, 4TO
HeOOJIBIIOE KOJIUYECTBO OakTepuii ajcopOupyeTcss Ha TOBEPXHOCTh € 00pa3oBaHUEM
KOMIAKTHOM  TuleHKW. [lpu  HamokeHuMm  DIEKTPOXMMHUYECKOro  MOTEHIMakia, He
npepbimaromero 0.5 B, mMoBepXHOCTHasi IUICHKAa aJCcOpOMpPOBAaHHBIX OaKTEpHil OCTaeTCs
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1IEJIOM, UTO MO3BOJISET MPEAIoarars, 4to komruiekes! [19/I0T/monuaneKTponuT MoryT ObITh
UCIIOJIB30BaHBI IS pa3pabOTKU aHATTUTHUECKUX HJIEKTPOLOB OMOCEHCOPOB.

B pasznene 3akiawdeHue IPHUBEACH KpaTKuii 0030p IOJyYEHHBIX PE3YJIbTATOB U
c(hOopMyJIUPOBaHbI BEIBOJIBI padOTHI.

Marepuajibl  MCCICOBaHUI TMPOUUIM anpodalMil0 Ha NSTH  POCCHACKUX U
MEXIyHapOoaHbIX KoH(pepeHimsax. [To pesynsraram paboThl ONyOJMKOBaHbl 3 CTaThbd B
pelLIeH3MpYEMBIX HayuHBIX KypHajax U3 crucka BAK.

Takum 006pa3oM, JOCTOBEPHOCTh pE3YyJIbTaTOB IPOBEAEHHBIX HCCICIOBAaHUN U
000CHOBAaHHOCTH BBEIBOJIOB, C/ICJIaHHBIX B paboTe, HE BbI3bIBACT COMHEHUI. BMecTe ¢ TeM, 1o
paboTe HEOOXOAMMO c/IesaTh CAeAYIOUINE 3aMeYaHus:

1) Ha puc.16 (1 nanee Ha Bcex KP-criekrpax) Ha3BaHue ocH «CMmelienne 4actorbl npu KP»
He sABJIsieTCs o0ieynorpeOuTebHbIM. B muteparype Oolsiee TpaJaUIIMOHHBIMU SBJISIOTCS
«uactora KP», «<koMOMHAIIMOHHBIH CIBUI» WU IIPOCTO «BOJHOBOE YUCTION.

2) Ilpu cpaBHenun Puc.22 u Puc.26 (mannsie DJIPC anHamm3a) KaxeTcs CTPaHHBIM
CYIICCTBEHHOE pa3jIMuyue B OTHOCUTEIBHOM COIEPKAHUU CEPbI, KOTOpOE He
COOTBETCTBYET PAa3IMUUSIM CTPYKTYPHBIX (HOPMYI.

3) Puc.31. K coxajneHuio, He IpUBEIEHBI CIEKTPHl IONIOLICHUS B IIpolecce
nojgumepuzanud JJIOT B mpucyrcTBum noaumepHslx reieil. IlonsTHo, uto wu3-3a
paccesHUsT KOJWYECTBEHHBIC BBIBOJBI MO HUM JI€JIaTh HENIb3s, HO KaueCTBEHHAs
uHpopmaius Obu1a ObI UHTEPECHOM.

4) Tlpu ucciaenoBaHUM HIIEKTPOXMMUYECKOTO HMMIIEaHCa aBTOp B HEKOTOPBIX Cllydasx
HaOMoan Ha rogorpade MOJYOKPY)KHOCTh B BBICOKOYACTOTHOH 00/1acTH, KOTOPYIO
UHTEPIPETUPOBAT KaK CJIEJACTBUE YBEJIMUYEHHOI'O CONPOTUBIIEHUS IEPEHOCY 3apsia Ha
rpaHulle pa3jiena IEKTPOI-3IeKTpoauT. OHAKO, HAJIMYUE TAKOW OKPYKHOCTH TaKXKe
MOXET OOBACHATHCA HAJIMYHMEM B KoMIo3uTe camocTosiTesibHON  ¢asel [ID/OT,
oOnajaromieid  EKTPOHHON TMPOBOJUMOCTBIO M, COOTBETCTBEHHO, JJIEKTPUYECKUM
conpoTHBiieHHeM. Hanuuue Takoil OKpY»KHOCTH € MOTEHIMAI-3aBUCUMBIM JIHAMETPOM
XapakTepHO IS HMIICIAHC-CIIEKTPOB BCEX MPOBOAAIIMX IIOJIMMEPOB. DTO BIIOJIHE
COOTHOCHTCSI ¢ BBIBOJIOM aBTOpa O TOM, 4TO B OoTHeibHbIX ciydasx [I9/IOT pacrer B
Toumie yactuil Mukporess. [loaTomy, npexae 4yem NpoOBOAUTHE CPaBHUTEILHBIN aHAIN3
roznorpaoB UMII€JaHCa, CIE10BaJI0 Obl CPABHUTH (HAIIPUMED, UHTETPUPYS HUKIHYCCKY IO
BOJIbTaMIieporpaMmy asiiekrpona ¢ nokpeitem [1D/10T/monusnekrponur aid pacyera
peokc-3apsiaa wim criekrpodoromerpudecku) kondyectso IIDJIOT, o6pazoBasierocs B
pa3IMyHBIX oOpa3nax Mukporens. [Ipu sTom Takke cienyer oOecleduTh CpaBHUMBIC
TOJIIIUHBI TUICHOK, IMOJIYYEHHBIX Pa3IN4YHbBIMU METOJaMU. B dKcIiepuMeHTaIbHOM YacTh
HE MPHBEJCHA YKBUBAJICHTHAs CXeMa JIEKTposa (BOZMOXKHO Halo ObUIO MCIOIb30BaTh

OIHY U3 00J1e€ CI0KHBIX CXCM, pa3pa6OTaHHbIX JUIS TINICHOK ITPOBOIANINX HOJ'II/IMCpOB) nu
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B Tab/Mue pe3y/bTaToB OTCYTCTBYIOT 3HaueHUs napamerpa Iup@dys3uu dJIEKTPOIUTa B
TUIEHKAaX, KOTOPbIE MO’KHO ObLII0 Obl, XOTs1 Obl KAUE€CTBEHHO, COIIOCTABUTH C PE3YJIbTaTaMU
U3MEPEHUI TOPO3HOCTH.

5) Hanuume omewarok: «JIAKOnuzanmeii», «Haxoautcs B pazaudHoM Okpy:xkeHHE»,

«neJ|EccormmpoBanHo# cynbdorpyrme» u Jip.

Hecmotrpsi Ha caenaHHble 3aMe4aHMsi, CUMTAl0, 4YTO Aucceprauus JlanimeBKUHOIA
Caemnansbl | eHHabeBHBI, «] loyueHre MoIMMEpHBIX MaTPHUIL Ha OCHOBE CYIb(POCOIEpIKaALIIX
MOHOMEpPOB W UX Moaubpukauus  1oyu(3,4-3TUICHIUOKCUTHOPEHOM)»  ABIISAETCS
3aKOHUEHHBIM HAy4YHBIM HMCCJICIOBAaHHEM M TIOJHOCTBIO COOTBETCTBYET TpeOOBAHUAM,
IPEIbABISEMBIM K KaHIUIATCKUM JTUCCEPTAIUSM COIIaCHO KpuTepusm mil. 9-14 [Tonoxenus
0 TPUCYKIEHUM YUYEHBIX CTENEHEH, yTBepkJAEHHOro mnocraHoBieHuem IlpaBurenbcrBa
Poccuiickoii ®enepannmn No 842 ot 24 centsopst 2013 1. B 1eiCTBYIOIIEN pelaklum, a €€
aBrop, JlanmeBkuna Cemiiana ['eHHaibeBHA, 3aCILyKMBAET MPUCYKICHUS yUEHON CTENIEHU

KaHaugaTa XUMUYCCKHUX HAYK 110 CIICIIUAJIbHOCTH 1.4.7. BBICOKOMOJIeKyJISIpHI:Ie COCAMHCHHUA.

OdurnmanbHpIil ONMOHEHT:

3aB. jabopatopueil  «DJIEKTpOHHBIE W - (OTOHHBIE TMPOLECCHl B  IMOJIMMEPHBIX
Ha"Homarepuanax» ®BI'YH HucrtutyT Qusmueckoit xumuu u aniekrpoxumun um. A.H.
®pymkuHa Poccuiickoii Akagemun Hayk

NOKTOp XuMuueckux Hayk (02.00.05 — snekrpoxumust)

HekpacoB Anekcanjp AjekcaHapoBuy
24.09.2023

Anpec:

119071, r. Mockga, Jlenunckuii npocnext, 1. 31, kopr. 4

WucTuTyT dusndeckoi Xumuu u iekrpoxumun um. A.H. ®@pymkuna PAH
Ten.: +7(495)952-24-28; e-mail: secp@elchem.ac.ru

ITonnuce HekpacoBa A.A. 3aBepsito:
3am.aupexkropa UOXD PAH






