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«TEOPUS U3TUBHOM )KECTKOCTH ITOJIMMEPHBIX IMETOK U3 NPUBUTHIX
JEHJIPOHOB»,

TPENCTABICHHYIO HA COMCKAHUE YYEHOU CTENMEHH KaHIuaTa (HU3HKO-MATeMATHICCKIX HayK I10
creunanbHocTr 02.00.06 — BeicokomonekynapHble coeHHeH s

AKTYaJbHOCTD TeMbl _auccepTanuu. B AUCCEPTallUH IIPENCTaBIICH TECOPETUYECKUH aHa-

/I3 YIPYTHX CBOHCTB IIOCKHMX U LIMTHHIPHYECKHX (MOJIEKYISPHBIX) JE€HIPOHHBIX MOJMMEPHBIX
IETOK B Pa3HBIX PACTBOPUTEINAX B 3aBUCHMOCTH OT CTPYKTYPBI IUETOK U CBOKCTB PaCTBOPHTEIL.
[losMMepHBIe METKH MpeaCTaBIsIOT co6oi CYOMHUKDOHHEIE OGBEKTEI, MOBEPXHOCTH KOTOPBIX
MO (bUUMPOBaHA IPHBUTEIMH NOTHMEPHBIMHA MOJIEKy/ITaMH. XOpOIIO H3BECTHO, YTO MPUBHTHIE
MOJICKYJIBI CYIIECTBEHHO M3MEHSIOT CBOMCTBA TAaKHX OOBEKTOB, UTO CErOMHS HAXOMUT BCE
0oIble MPUMEHEHUH TP CO3JAHMH HOBBIX MAaTepHasIoB, CYNpaMOJIEKyIIPHBIX KOHTEHHEPOB B
MCIUIMHE, CMAYHBACMBIX MIIM HECMAYMBAEMBIX MOKPBITHH. MHTepec K MCCeOBAHMIO HMEHHO
YOPYTUX CBOWCTB IIETOK 0OYCIIOBJIEH TEM, YTO CTAOMIBHOCTE MOJIMMEPHBIX IETOK OTHOCHUTEIh-
HO MCXaHMYECKUX W TEIUIOBBIX BO3AEHCTBHH onpenensiercss KodhhULHeHTaAMY HX H3rHGHOH sKe-
CTKOCTH. MeTozbl cHHTe3a MONMMEpPHBIX HeMell U CO3aHus METOK ¢ Pa3HO# IJIOTHOCTBIO PH-
BHBKH U CTCTICHBIO NOJIMMEpU3ALUH ObICTPO pa3BUBAIOTCS. Pa3BuBaoTCs u 9KCIIEPUMEHTAJIbHEIE
METOABI MCCIICIOBAHMS YIIPYTUX CBOMCTB NMOJMMEPHBIX MWIETOK. IToaTomy auccepranus U.B.
MuxaiinoBa, B KOTOPOi 06CYKIaI0TCS METOTBI pacuera K03(QpOUIHEHTOB U3THOHOMN KECTKOCTH
ACHIPOHHBIX MOJTMMEPHBIX IIETOK, SBIAETCS aKTYaIbHBIM HCCIIEIOBAHUEM.

Conep:kanne auccepranuu. Huccepranus M.B. Muxaiinosa coctout u3 BBEJICHUs, 4

IJ1aB, BRIBOZIOB M CITHCKA JIMTeparyprl. Bo BBeseHmum o6CyskmaeTcss akTyanbHOCTb U 06Imas mo-
CTaHOBKa 3a/1a1 iuccepranuy U e€ anpobauus. B mepsoit riase npexcrasien 0030p cBeneHumit o
TIOJIMMEPHBIX WETKAX M MOJENAX ONMMCAHHUS UX YNPYTMX CBOMCTB, IZIe OTMEUYEHB! OCHOBHLIE pa-
6oTEI 110 3TOH TemaTHKe. J{OCTATOYHO MOAPOGHO 00CyXIaeTcsl XapaKTEpUCTUKU H3TUOHON IKe-
CTKOCTH, B TOM 4HCJIE€ MONYNIH Xenb(puxa, pacyeT KOTOPLIX POBOLUTCS B 3 TUIaBe. Paccmatpu-
BArOTCS MOXOMBI K OIUCAHUIO MOJIEKYJISPHBIX METOK C MHOKOM M MOMYKECTKOM OCHOBHOM Iie-
TBIO. B 1eJ10M 3Ta II1aBa Cily’>KUT XOPOLIHM BBEICHHEM B npobsemy.

Bo BTOpO# rnaBe maercs ommcaHme aHATMTHYECKOTO MeTONA CaMOCOIIACOBAHHOTO TIOJIS
JULSL IOIMMEPHBIX IIETOK Ha OCHOBE Teopuu Priopu-Xarruuca 1jis pacTBOPOB nojauMepoB. Tak-
K€ pacCMaTpUBaeTCs YMC/ICHHBIH BapHAHT METOJIa CAMOCOTIIACOBAHHOTO TIOJIS,, METON M IHCIICH-

HBIH AJITOPHUTM CXOI’ITCHC&-(DJII/Ipa, B KOTOPOM IIPH BBIYHCJIIEHUH CTATHUCTHUYECKHUX BECOB KOH-



dopMaIEH IPUBUTEIX MAKPOMOJIEKYJI IIPEICTABISIOTCS B Bu/e OIy)XIaHHi 10 TMCKPETHOH pe-
mieTke. B 1e0M BTOpas IiaBa SBISETCS BBOIHOM Ui pacyeToB, MPEICTABICHHBIX B TPEThell U
YeTBEpTOH IiaB, U BaxkHa Uit aucceprauu. [lo TexcTy 3TOH IIaBbl BO3HHUKAIOT BOIPOCEI (cm.
HIDKE 3aMEYaHUs).

B TpeTheii riaBe GBUIM MPEICTABICHB! HOBBIE PE3YJIBTATHI [0 PacyeTy MOIyJIeH Xenshpu-
xa (pu cIaGbIX MUIMHIPHYECKOM M ceprueckoM H3rubax HCXOMHO IUIOCKOH NBYXCIOMHOM
ETKY) Yepe3 U3MeHeHHe CBOOOAHOH JHEpruy Ha €AMHHUIY IUIOLIAAX IOBEPXHOCTH MPUBHUBKH
mérku. [L[ETka MoenupoBanacs TOHKOM MeMOpaHOH, K KOTOPO# ¢ IByX CTOPOH ObUIH IIPHBUTHI

JCHOPOHEI C (I)yHKHI/IOHaJII)HOCTBIO BCTBJICHUA (¢ =2 uc Pa3JInYHBIM YHCIIOM IIOKOJICHU g.

COOTBETCTBYIONINE H3MEHEHHsI CBOGOIHON SHEPTHH IPH LMIMHIPUIECKOH U chepudeckont ne-
(hopMaIMH METKHM PACCYMTHIBAIACH C IPUMEHEHHEM AHATMTHYECKOro (B 00/MACTH NOCTATOYHO
MAJTBIX TUIOTHOCTEM MOHOMEDHBEIX 3BEHBEB) M UYMCIeHHOro (1o amroputMy Cxolitenca-Qmupa
TIpY TIPOM3BOJIBHBIX IUIOTHOCTSX MOHOMEDHBIX 3BEHbEB) BAPHAHTOB METO/Ia CAMOCOIIACOBAHHO-
ro IOJIsI, PACCMOTPEHHOTO BO BTOPOH TiaBe. IIpH HaxOXIeHUH CBOOOIHOM SHEpruu nedopmu-
POBAHHOM IETKH, IPUXOSIIEHCS Ha OJJHY IPUBUTYIO MaKPOMOJIEKYITy, IPUHAMAIICS BO BHUMA-
HHe pasHBIA XapakTep neOpMAIMK Ha BBIMYKJION ¥ BOTHYTOH CTOpOHax MeMOpaHsl. [IpoBesen-
Hble PACUETHI MOKA3AIU, YTO AHAIUTHYECKHE W YMCJICHHBIE 3aBUCHMMOCTH MOJYJEH Xenbdpuxa
OT YKCJIa MOHOMEPHBIX 3BEHBEB, YKCJIa TOKOJICHUH U MJIOTHOCTH MIPUBUBKY IIPH MaJIbIX ILIOTHO-
CTAX NMPMBHUBKA XOPOIIO COTVIACYIOTCS KaK B YCJIOBHSX aTepPMUYECKOIO pacTBOPHUTENS, TaK U B
TeTa pacTBOPHTEIIE, HO ¢ POCTOM IUIOTHOCTH NPHBHBKM 3TO COTJIacKe Hapyuiaercs. B urore Tpe-
Ths TJ1aBa COAEPIKHUT KITFOUYEBBIE IS JUCCEPTAIMH PE3YIbTAThI.

Taxoke KIIOUEBBIE Pe3yIbTaThl I AUCCEPTALHH IONY4YeHbl B 4ETBEPTOH 3aBepIIAlOmIeH
riase. B 9Toit riaBe GBUIM MPOBENEHBI PACYETH HABEAEHHON MEPCUCTEHTHOH JUIMHEL IEHIPOH-
HBIX MOJIEKYJIAPHBIX METOK C TOJIYXECTKOM OCHOBHOM LETbIO B pa30aBIeHHOM pacTBOpE. Hasge-
NEHHAs MEpPCHCTEHTHAs JUIMHA CBs3aHA C JOINOJHHUTENbHON HaBEICHHOM XECTKOCTBIO MOJIEKY-
NApHOM WETKH, 00YCIOBIEHHOH OTTAIKMBAHMEM MEXIY COCEIHHMH NPUBHTHIMHU JCHAPOHAMH.
PacueThl GBUIM CENAHbI Yepe3 aHATMTHUYECKOE M YHCICHHOE HAXOXIECHHE U3MEHEHHs CBOOOX-
HOM SHEPrMM HA eIMHMIL JUIMHBI OCHOBHOM LIeMH NpH €€ cnaboM usruoe.

IIpakTHYecKass 3HAYUMOCTD. Hpaxmqecxoe 3HaUEHUE OUCCEePTALlMX 3aKII0YacTCAd B TOM,

4TO B Heif MOTyYeHB! AHATMTHYECKHE COOTHOIUECHHS JUIS MOMYJIEH M3rMOHOM HKECTKOCTH IBYX-
CIIOMHBIX TUIOCKHMX IEHIPOHHBIX IIETOK M MEPCUCTEHTHON UTMHBI B ICHAPOHHBIX MOJIEKYJISIPHBIX
IETKAX ¢ TMOJIYXKECTKOW OCHOBHOH Lembio. IIpencraBiieHbl pe3ynbTaThl YHCICHHBIX pacyeTos,
BBIXOJSIIME 3a PAMKH YIIPOLIAIONIMX IIPEINIOJI0OKEHUH B aHATHTHYECKHX MOJIEIAX.

JlocTOBEpHOCTD. ABTOp JacT HOI[pO6HOC HU3JI0KEHUE CBOHX PE3yJbTAaTOB, IIO3BOJIAIOLICE

MPOCJICAUTDH UX ITOJIyICHHUC. I[aIOTCH HeoOXOIMMBIE CCBIJIKM Ha NIpeAIICCTBCHHUKOB ¥ CPaBHCHHEC



C UX pe3y/bTaTaMH W oueHKaMu. [IpoBeieHO CpaBHEHHE C pe3yJIbTaTaMU YMCICHHBIX PacueToB,
0GHApYKHBIIKE IPAHHIBI IPHMEHHMOCTH aHATUTHYECKUX PE3yJIbTaToB.

Hayunas HOBHM3HA IOJYYEHHBIX Pe3yJbTATOB M BbIBOAOB. TakuM obpasom, U.B. Mu-

XalJIOBBIM BBIITOJTHEHO BIIOJIHE 3aBEPLICHHOE HCCIIE0BAHUE, HHTEPECHOE 110 CBOEMY 3aMBICITY U
MOJIy4eHHBIM HOBBIM pe3yJbTaraM. B 4acTHOCTH, TOKa3aHO, YTO JUIS ABYXCIOHHBIX TIOCKHX
IIETOK B YCJIOBHSAX XOPOLIEr0 PAacTBOPHTENA POCT YHMCia MOKOJICHHWH B IPHBUTHIX ACHAPOHAX
TIPM COXPAHEHHMH IUIOTHOCTH NMPUBUBKM M CTENECHU IONMMEPU3ALMH MPUBOIUT K yMCHBIICHHIO
aOCOIOTHBIX 3HAYEHMH MOJyJedl W3rHOHOM XKECTKOCTH MPH MABIX MJIOTHOCTAX NMPUBHBKH M
YBEJIHYEHHIO MPA GOJIBLIMX MIOTHOCTAX NPUBUBKH. B TeTa pacTBOPUTENIE yBEIMICHHE PA3BCTB-
JNEHHOCTH TIPUBUTBIX JEHIPOHOB HE BIMSAET HA 3HAYEHHUS MOAYJICH NMPH MAJIBIX IIOTHOCTAX MPH-
BHBKH ¥ IPHBOJMT K MX POCTY B 0071aCTH GONBIIMX IIOTHOCTEH MPUBUBKH. Y CTAHOBJICHO, YTO
yBEJIMUCHHE Pa3BETBIEHHOCTH [PUBATHIX JCHIPOHOB B MOJIEKYJIAPHBIX WETKAX C MOYKECTKON
OCHOBHOM IIEMBI0 0CNA0NIAET 3aBUCHUMOCTh HaBEIEHHOM NMEPCHCTEHTHON [UIMHBI OT UX CTENCHH
TIOJIMMEPH3AIMK ¥ IUIOTHOCTH IpPHBHMBKH. HaBen€HHAs NEPCHCTEHTHAs JUIMHA yMCHBIIACTCS C
POCTOM 4YKCJIa MIOKOJICHHH B MPUBUTHIX JACHAPOHAX B YCIOBHAX MOCTOSHCTBA IPOYUX CTPYKTYp-
HBIX [JapaMeTpOB M Ka4yecTBa pacTBOpHTENs. [Ipy orpaHUYeHHH NEpepaclpee/ICH s IPHBUTHIX
JCHIPOHOB ¢ BOTHYTOM Ha BBIIYKIYIO CTOPOHY IpH M3ru0e METKM HaBeACHHAsA MEPCHCTCHTHAS
JUIMHA CYIIECTBEHHO BO3PACTAET.

3aMeqyaHus M0 ANCCEePTALMOHHOI padoTe. X0Ts AuccepranronHas pabora U.B. Muxaii-

JI0Ba B LI€JIOM TIPOM3BOHUT GJArONPUSATHOE BIEUATICHHUE, Y MEHS UMEETCs 10 Hel psjl 3ameya-

HUH.
1. MHe He MOHPABHJIOCH M3JI0XKEHHE OCHOB METOJ@ CaMOCOTJIACOBAHHOTO IOJIS B pasjene
2.1. riasel 2. OtKyzna BosHuKaroT Gopmyisl (51) u (53)? O xakoit 06061EHHON KOOP/IH-

HaTe § uneT peus? Her cchuiok Ha paboThl MPeeCTBCHHUKOB.

2. B dopmyne (68) pasnena 2.3.1., 10-BHIAMMOMY, BMECTO CBOOOIHOH SHEPTUH F nomxen
GBITH GOJIBIION TEPMOIMHAMUYECKUH TTOTeHIHan 2. 31eCh Beb TOBOPHUTCA O 60JIbIIOM

KaHOHUYECKOM aHcaMOJIe.

VKa3aHHble BBIIIE 3aMEUaHus He CTaBSAT 0]l COMHEHHE OCHOBHBIE Pe3yJIbTaThl U BBIBOJBI
JWccepTalHoHHoN pabotel U.B. Muxaiinosa. Pe3ynsTaTsl auccepranyi ONyOJIMKOBAHBI B 4
CTAThAX, B TOM YHCIIE B BBICOKOPEHTHHIOBBIX XypHanax, BXOAAIHX B 6aser Scopus u Web of
Science. PaGota ampoGupoBaHa Ha 8 MPEACTABUTENBHBIX MEXIYyHAPOIHBIX M POCCHHCKUX KOH-
(epeHIHAX ¥ DOKIaIbIBATACH HA CEMUHAPAX B YHUBEPCHTETaX M MHCTUTYTaxX PAH. Astopede-

pat MOJIHO ¥ TOYHO OTPAXACT COACpKaHUE NUCCEPTALIHH.



Juccepranuonnast padora «Teopus H3ruOHON KECTKOCTH MOJIMMEPHBIX METOK U3 TIPH-
BUTBIX JICHJPOHOB» YJIOBJIETBOpsieT TpeboBanusM, 1. 9-14 «Ilosoxenust O MPUCYKACHHT yuE-
HBIX CTeIeHel», yreepxkaénnoro [locranosnenuem Ilpasurenscrsa Poccuiickoit denepauun ot
24.09.2013 1. No 842, npeapsaBiseMbIM K KaHIHJIATCKUM JMccepTanusm, a e€ aBrop, Muxaiiion
MBan BHKTOPOBHY, 3acily’KMBACT TIPHCYXICHHS YYEHOM cTeleHM Kanaujarta (Qusnko-

MareMaTryeckux Hayk 1o cnenuansnocty 02.00.06 — BricOKOMOIIEKY IS pHbIC COCIHHEHM .
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