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Ponuenko Cepaduma BanepreBuua
«Camoopranu3anus MaKpoMOJIEKYJl TEPMOYYBCTBUTENIbHBIX TOJTHOKCA30JIMHOB
pPa3IMYHON apXUTEKTYpPhl B BOJHBIX pacTBOpax»,
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no creuuanbHOCTU 1.4.7. BbICOKOMOJIEKY/ISIpHbIE COSAMHEHMUS

CoBpeMeHHOe pa3BUTHE TEXHOJOTHH TpeOyeT CO3MaHWs MPUHLIUAMHAIEHO
HOBBIX MarepuanoB. Cpenu TakuX MarepuaroB 0cO00€ MECTO 3aHUMAIOT «YMHBIE»
MOJUMEpPBl, JNEHCTBHE KOTOPbIX OCHOBAHO Ha HEJIMHEHHOM OTKJIMKE Ha BHELIHW
CUTHaJl, BbIpaXKalOLIMCS B I7100aJbHOM M3MEHEHUM CBOMCTB NpPH OYEHb CJIA0BIX
BHELIHUX BO3ACHCTBUSX WJIM TNpPU HE3HAYUTEIIbHBIX H3MEHEHUSIX XapaKTePUCTHK
cpensl. B cinydae BomopacTBOPUMBIX TepMO- M pH-4yBCTBUTEIBHBIX IOJIMMEPOB
OTKJIUK BBI3bIBAETCS Bapualuel temmneparypsl w/unu pH cpensl u obecneunBaeTcs
MIPOUCXOMISIIUMHI Ha MOJIEKYISIPHOM U HaIMOJIEKYJISIPHOM YPOBHSX MEPeCcTpOiKaMu,
MPUBOISUIMMHU K (ha30BOMY pasiesieHHIO B pacTBope. Marepuasibl Ha OCHOBE TaKHUX
TIOJTMMEPOB HAIIUTH IPUMEHEHHE B 3HepreTHKe (MpeoOpa3oBaHne COTHEYHOTO CBETa B
NICKTPOIHEPrui0), ABTOMPOMBILIJIEHHOCTH (Marepuasibl ISl NPOTEKTOPOB LIKH),
BOEHHOM TeXHMKe (paguororIolamiiue Martepuaisl), HedTenoobde (OJ0KHpOBKa
BOJHBIX CJIOEB), aTOMHOMH MMPOMBILIJIEHHOCTH (BBICOKOCEJIEKTUBHBIE acOpOUpYyIOLIHe
Marepuasbl), MeIULIMHE (JIeUeHHE OHKOJOTMYECKUMX 3a00JieBaHUM M HEOTIOXKHas
MEeIUIMHA) U T.1.

Pa3paboTkoif HOBBIX TMOAXOAOB K CHHTE3y M  aHalM30M CBOKCTB
TEPMOYYBCTBUTEIbHBIX MOJMMEPOB 3aHMMAIOTCSl MHOIME Hay4yHble rpynnsl B Poccun
U 32 pyOexoMm, MpU 3TOM Hapsay C pellleHHeM MPAaKTUHYECKUX 3aJad B XOJIe 3THX
HCCIIeIOBaHUH pemaroTcs GyHIaMeHTanbHbIe MpodieMbl. Cka3aHHOE OTHOCHTCS U K
paccMaTpUBaeMoi aMccepTallMOHHOM paboTe, B KOTOPOW NpeiCcTaBlIeHbl pe3ysIbTaThl

MCCIIeIOBAaH UM I'IOHH-Z-HSOHPOHHH-Z-OKCEBOI[HHOB. COOTBGTCTBGHHO, HE BbLI3bBIBACT
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COMHEHUSI aKTyaJbHOCTb M NpaKTU4YecKas 3HauuMOcTh padoTel Pomuenko C.B., B
KOTOpO OBLI TpoOBeNeH aHalu3 BIUSHUS apXUTEKTypbl MaKpOMOJEKY/I Ha HX
TEPMOYYBCTBUTEIBHOCTh B BOAHBIX pacTBopax. C 3TOH Leabr0 ObUIM H3yuYeHbl
3Be31000pa3Hble MOIUMEpPbl U MOJEKYJISPHbIE LIETKU, COAepKalllhe LEeNu MOJIH-2-
M30MPOINJI-2-0KCa30IUHOB. LleHTpaMu BeTBIEHMS CIyKHJIM KpeMHHHcoaepKalue
JEHAUMEepbl U OCHOBHbBIC Lenu (MOJUAMMETHIICUIOKCaH). [lns cpaBHeHus B pabotre
U3y4eHbl 00pa3ibl TUHEHHBIX MOJHU-2-U30MPONUI-2-0KCa30JIMHOB, OAWH U3 KOTOPBIX
MOJIETTUPYET JIyYH TMOJUMEPHBIX 3B€3/1 U OOKOBBIX LENeEd NMPUBUTHIX COIOJIUMEPOB.
Takol mMmomXon K HCCAENOBAHUIO TEPMOYYBCTBUTEIIBHBIX IIOJIMMEPOB SBISETCS
HEOpPIMHAPHBIM M B 3HAYUTENIbHON cTeneHu oOecrneynBaeT Hay4HYH) HOBH3HY
auccepTaloHHOW paboTel Pomuenko C.B., mockoibKy Ha CErogHsIIHWHA J€Hb
uHopMalMss O T[OBENEHUUM TEPMOUYYBCTBUTEIBHBIX  IOJIUMEPOB  CIOXKHOU
apXUTEKTYpbl B JIUTEpaType OCTaeTCcsi OrpaHWYeHHOW, HECMOTps Ha XOpOLIue
MpaKTUYeCKHe MEePCIeKTUBbl TaKUX [OJUMEpPOB, OCOOEHHO B OMOMEIMLMHCKHX
TPUTTOKEHUSIX.

CtpykTtypa aucceprauuoHHoit pabotsl Pomyenko C.B. Tpaauumonna. Ona
COCTOMUT M3 BBEACHHS, TpeX IJlaB, BBIBOJAOB M CIHCKAa LUTUPYEMOH JIUTEPATYPBHI.
Hucceprauus comepxuT 48 pucyHkoB u 4 Tabnuupbl. CHUCOK JIHTEpaTypbl
nocrarouno obmuped (180 HaumeHoBanwuit). [ucceprauust usnoxena Ha 127
CTpaHullax.

Kak »3T0 ¥ T1OJOXEHO B [AMCCepTAlMOHHOW pabdoTe BO  66e0eHuU
chOpMyJIMPOBaHbl aKTyaJIbHOCTh pabOThl, €€ lelb W KOHKPETHbIE 3ajauH,
000CHOBaHbl HayyHasi HOBHU3HA M TpaKTHYeCKas 3HAYMMOCTb JUCCEPTALMH, a TaKKe
npUBeAeHbl OCHOBHBIE MOJIOKEHNUS, BHIHOCUMBIE Ha 3allUTY.

B rnuteparypHom o0030pe (mepeas 2naéa) paccMarpuUBAIOTCS OCHOBHBIE
MOJIXOJbl K CUHTE3Y MOJUMEPHBIX 3BE€3 U MPUBUTHIX CONOIMMEPOB, aHAIU3UPYETCs
pe3yJIbTaThl SKCIePUMEHTAJIbHBIX UCCIEAOBaHUI TEPMOYYBCTBUTENbHbIX I1OJUMEPOB
CIIO)KHOW apXWUTEeKTyphl. B 3akiioueHud [1aBbl HAa OCHOBAHMM H3JI0XKEHHOIO
marepuasia Poquenko C.B. 000CHOBBIBAET 1iesib M 3a/1a4i AUCCEPTALlUOHHON paboThl

i OOBbSCHSET BBIOOp HCCIIENOBaHHBIX ToONUMepoB. [lpencraBneHHbI Marepuan u
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MPOBEIEHHBI  aHaW3  TO3BOJSET  3aKJIOUNTh, 9TO  aBTOp  SIBJISETCS
KBaJIU(PU LM POBAHHBIM CHeLMaIUCTOM B obnactu M CCIIeIOBaHU
TEPMOYYBCTBUTEIbHBIX MOJUMEPOB. [Ipy 3TOM OIHAKO CllelyeT cAenars 3aMedyaHHe:
aBTOp yzessieT Oosiee 4eMm ciaboe BHUMaHUe pe3ysibTaTaM TeOPEeTUUECKOro U3y4eHus
«YMHBIX» MOJUMEPOB, OCTaBJIsAs 32 paMKaMu pabOThl COBpEeMEHHbIE JTOCTUKEHHS B
3Tol objyactu. Tak, Ha pucyHKe |, cXeMaTH4YeCKd UJUIIOCTPUPYIOUIEM Cerperauuio B
pacTBope, MHULEJUISIPHBIE arperarbl IpeJCTaBlIeHbl KaK HeCTPYKTypHpPOBaHHAs
COBOKYITHOCTb ~ TNPOCTPAHCTBEHHO  COMMKEHHbIX  Makpomosekyl.  OnHaxo,
MULEJUTSIPHBIN arperaT — 3TO OOLIETIPUHSATHINA TEPMUH, B KOTOPOM MaKpOMOJIEKYJIbI He
MPOCTO OObENUHSIOTCS, HO U PAClojararTcs BIIOJHE ONpeIeIeHHBIM 00pa3oM.

Bmopasa 2naea nocesilieHa ONMUCAHUIO HCCIEIOBAHHBIX IOJMMEPOB U
UCIIOJIb30BAHHBIX SKCIIEPUMEHTAIBHBIX METONOB. TeKCT riiaBbl CHaOXeH OOJbIINM
KOJIMYECTBOM JKCIIEPUMEHTAIbHBIX TpadUKOB, MOKA3bIBAIOLIUX, KaK OMNpeIesIeHbI
NpeaCTaBlICHHble B TalOnMUax XapakKTepUCTUKU H3y4deHHbIX o00pasuoB. OpHako,
BO3HHMKAET BOMPOC, 4YeM Ompenessuicss BbIOOD SKCIEPUMEHTAIbHbIX METOI0B?
[Touemy He MCTIONB30BaHbI IPYTHE METObI, MPEKIAE BCEro, KalOpUMETpHs, JaroLlas
npsMYI0 HH(GOPMALIUIO O TeMIIepaType U TerioTe (ha30Boro nepexona.

B mpemweii 2nage nipencraBiieHbl MOJNy4YeHHbIE pe3y/lbTaTbl U MPOBEAEH MX
aHanu3. Cpeau pe3ynsTaroB OTMETHM  Cledyroliue. ABTOp IIOKas3al, 4TO
TEPMOAMHAMHUYECKOE KauyecTBa PacTBOPHUTEINS OKa3blBAaeT 3HAYUTE/IbHOE BIMSHUE Ha
KOH(GOpMaLKMIO BCEX HCCIAEAOBAHHBIX, W OCOOEHHO TPUBUTHIX MaKpPOMOJIEKYII.
BbisiBleHa pPOJIb XMMHYECKOTO CTPOEHUS U apXUTEKTypbl MaKpOMOJIEKY) Ha
NOBEJICHUE  IOJU-2-U30NPONUI-2-0OKCa30JJIHHOB B BOAHBIX  pacTBOpax Ipu
HarpeBaHuu. Haunbosee BaKHBIM IpelCTaBiIsieTCs 3aKIIOYEHHUE, YTO IPU aHalu3e
TEPMOYYBCTBUTEILHOCTH TMOJIMMEPOB CIOKHOH apXUTEKTYphl JaXXe OJHOro Kiacca
Ha/I0 YYUTHIBATH OOJIBIIIOE KOIMYECTBO apaMeTpoB. B ciydae TMHEHHBIX TOJUMEPOB
Ha MOBEJEHUE BOJHbIX PACTBOPOB CYILIECTBEHHOE BIIMSHUE OKa3bIBAET HAJIWYUE UIIU
OTCYTCTBHE THAPOGOOHBIX GparMeHTOB B MakpoMmoJiekyinax. KMccienosBanHsie
3Be371000pa3Hble MOJIK-2-H30MPONUI-2-0KCa30JIMHbl UMEIOT OJIM3KHe ruaApopoOHOCTD

MaKpOMOJIEKY]I U TIOBEPXHOCTHYIO IUIOTHOCTb MPUBUBKU JIyuei, U pasjIuyue B

3




TeMmrieparypax ¢a3oBoro pasneieHusi, [0 MHEHUIO aBTopa, OIlpelesseTcs
MU3MEHEHHEM MOJICKYJISIpHOM Macchl NpU mepexoiae OoT obpasua k oOpasmy. [lis
NPUBUTBHIX COIMOJMMEPOB PpELIANLIYI0 pPOJb HWIrpaeT OTHOCHUTE/IbHAs JIMHEHHas
MUIOTHOCTh NMPHBUBKU OOKOBBIX lenedd. MHTepecHbIM M BaXHBIM SBISIETCS paslel,
MOCBSIIIIEHHBIN  aHAU3y «KUHETHKW» TMPOLECCOB CaMOOpraHu3alud  Iocie
JUCKPETHOrO HK3MEHEHUsi Temmeparypbl. [IpeacTaBieHHBIE NaHHbIE BO MHOIOM
YHUKaIBHBI U MOTYT CTaTh 0a30i M TEOPEeTUHECKMX HCCIIeOBAaHUN B JaHHOM
o0snacTu.

Bonpocs! 1 3aMe4aHusl K TpeThel ITIaBE.
- BbeiBoabl 0 KOHGbOpMALMK NPUBUTHIX COMOJMMEpPOB [ENalOTCsi HAa OCHOBaHUU
JaHHbBIX, TOJIyYeHHBIX B €IMHCTBEHHOM OpraHuyeckoMm pactBoputene. Ocraercs
HESICHbIM K KaKkMM H3MEHEHHUsIM IpHUBEIeT Nepexol K ApyroMmy pacrtBopurento. B
3TOH CBsA3M ObLIO Obl BecbMa IOJIE3HO JUISl aHajlu3a JaHHBIX HCIO0JIb30BaTh
COBpPEMEHHbBIE TEOPETUYECKHUE NpeaCcTaBIeHUS, MPeIOKUTE MOJIeNN
BHYTPUMOJIEKYJISIPHON Cerperaldy U arperaroB pa3jiUuvHbIX MOJI.
- Ilpu arperaumu ruapo@OOHBIX Tpynn ¢ OONBIION BEPOSITHOCTbIO BO3HUKAIOT
KUHETHYECKHA 3aMOPOKEHHBbIE METacTaOWIbHBIE COCTOSHHUSI U MOXHO OXH/IaTh, YTO
BpeMsI  «YCTAHOBIIEHHUS» PABHOBECHBIX XapaKTEPUCTUK BOAHBIX PacTBOPOB
U3YyYEeHHBIX TOJIH-2-U30MPOTHII-2-0KCAa30JIMHOB Oy/IeT OMpenessiTbCsi, B TOM 4HCiIe
aMIUIMTYA0OW W3MeHeHus Temneparypbl. OJHaKo, Takoro poaa aHajlu3 He Obll
MPUBENICH IUCCEPTAHTOM.
- Bpems ycraHOBJeHHMS paBHOBecHs TNpHBereHO B cekyHmax or 1000 mo 18000
CEKYH]I, T.e. COCTaBJISIeT OT HECKOJIbKUX MUHYT J0 HECKOJBKMX 4acoB. B 3Tol cBs3n
OoJiee KpynHas BpeMeHHas 1lKaja NpeacTaBisieTcst 0ojee yMeCTHOM.
- VTBepKIeHHe TUCCEepTaHTa, YTO OJAWH M3 MOJMMEpPOB NEPEUUCIEHHbIX B Tabnuue 3,
[TAMC10-npuB-ITUTIO3, otnuyaeTcs OT APYTUX B CTOPOHY CYyLIECTBEHHO MEHBIIETO
«Ha TOPSAOK» OTHOIIEHUS JIMHBI TPUBUTOM 1enU Ls, pacCTOSHUIO MEKIY TOUYKAMH
NpUBUBKA AL, SBISeTCS TPOTHBOpPeYMBHIM. llpuBeneHHoe B Tabnuile 3HAYEeHUE

napametrpa Lg/AL nns  TTAMCI10-pus-IIMI1IO3  (Ls/AL=3.3) npakTH4yecKu
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nonumepa [TAIMC4-npus-ITUITIO3-1 (L;/AL=3.9).

JluccepTauus xopouro opopmiieHa U COAEPKUT OOLIMPHBINA UILTIOCTPATUBHBIN
Marepuas, MOMOTallui MOHUMAHUIO U3I0KEHHOIO MaTepuala.

ABTopedepar NMoJTHOCTbIO OTpaXkKaeT conepxkanue aucceprauuu. [Ipusenennsie
B HEM CTPYKTYpHbIe GOpPMYJIbI U IKCIIEpUMEHTAJIbHbIE TpadUKH AenaloT aBTopedepar
UH()OPMATUBHBIM.

Ilo marepuanam nucceprauuu onyodaukoBaHo 6 crareit u cuenaso 10 nokianos
Ha Hay4HbIX Meponpustusx. OnyOnuKoBaHHblE padOTbl OTPaKarOT OCHOBHbIE
pe3yabTarhl, SBISIOLIKMECS TMPeAMETOM 3allUThl, W TMOATBEP)KAAIOT  BbIBObI
AUCCepPTallMOHHONW paboThl. CTaTbu OMyONMKOBaHbl B BEAYLIMX HAYYHBIX W3AaHUSIX,
MH/IEKCUPYEMBIX B POCCHMCKMX W MEXKIYHaponHblx 0a3zax manHbix (PMHL], Web of
Science, Scopus) M peKOMEHIOBaHHBIX BpIcledl aTTecTalMOHHONW KOMHUCCHEH
MuHucTepcTBa HAYKU U Bbiclliero oopaszoBaHusi Poccuiickoir ®@enepaunu. Jloxiansl
NpeICTaBJIeHbl Ha aBTOPUTETHBIX POCCHICKUX M MEXIYHAapOIAHBIX KOHMEPEHLHUAX U
CUMIIO3UyMax.

Hanuuue caenaHHBIX 3aMe4yaHHil MpPeACTaB/seTCS €CTECTBEHHBIM, U OHHU HE
BIIUSIIOT Ha OOIIYHO TOJIOKUTETBbHYIO OLIEHKY AUCCEPTAUMOHHOM padoThl PoxueHko
C.B.

Jluccepranusi CONEPKUT OPUTMHANIBHBIA IKCIIEPUMEHTAIBHBIN Marepuan, Iis
MHTEPIpETAllii KOTOPOTO aBTOP HCIOJIb3yeT coBpeMeHHble noaxozsl. [lonmydyennsie
pe3yibTaTbl HaJAeXHbl, U BBIBOAbI, CICJaHHbIE Ha MX OCHOBE, YO€IUTEJbHBI.
Peniensupyemast aUccepTanus SIBIISIETCS 3aKOHYEHHBIM Hay4YHbIM
KBIM(UKAMOHHBIM UCCIIeIOBAHUEM.

Cuurtaro, uto  aucceprauus  Ponuenko  Cepaduma  BanepbeBuua
«Camoopranuzanysi MakpOMOJEKYJl TEepMOYYBCTBUTEIBHBIX  IOJIMOKCA30JMHOB
pa3IMYHOW AapXUTEKTYphl B BOJIHBIX pPAacTBOpax» IOJHOCTbIO COOTBETCTBYET
TpeOOBaHUSM, TNpPeABbSBISEMbIM K KaHIMJATCKUM JIHUCCEpPTAlMsM  COIIACHO
kputepusm nn. 9-14  [lonoxkeHuss O [PUCYXKICHUM  YUYEHBIX CTEIEHEN,

yTBepKAEHHOro nocranosiaeHueM [IpaButenscrBa Poccuiickoit ®enepauun Ne 8§42
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or 24 centsOps 2013 1. B pemakuMM C M3MEHEHHUSMH, YTBEPKACHHBIMU
nocranoBierusMu [IpaButensctBa PO Ne 335 ot 21 anpens 2016 . u Ne 426 ot 20
mapra 2021 1, a eé aBrop, Pomuenko Cepadbum BanepneBuu, 3aciyxuBaer
NPUCYKIIeHUsT Y4Y€HOW cTemeHW KaHauaara (U3MKO-MaTeMaTUYeCKUX HayK I10

crenuanbHoCcTU 1.4.7. BhicOKOMONEKYISPHbIE COSAUHEHUSI.

OdunuaabHbIi ONMOHEHT:

3aBe/ytollast Jjaboparopuei
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