OT3bIB
0()MIHMAIBLHOT0 ONIOHEHTA HA JHCCEPTAIUOHHYI0 paboTy
Bopucosa Ouera Bragumuposuua «Teopus kondopmanmii 3apsiKeHHbIX
MAaKPOMOJIEKY.]I B PacTBOPaxX M BOJH3H NOBEPXHOCTEH pasjena ¢as », npeacTaBjIeHHYI0 Ha
COMCKAHHE YYEHOM cTeneHH T0KTOpa (GU3NKO-MATEMATHYECKUX HAYK M0 CIEeNHAILHOCTH

02.00.06 — BbICOKOMO./IEKYJIAPHbIE COEINHEHHSI,

Juccepranus Onera Bragumuposuda boprcoBa MOCBSIIEHA TEOPETHYECKOMY H3YUIECHHIO
KOH(GOPMAIMOHHBIX W TEPMOJMHAMHUYECKAX CBOMCTB MaKPOMOJIEKYIAPHBIX CHUCTEM CIIOXKHOM
apXUTEKTYpHI B PACTBOpPaX U OBJIM3HM MOBEPXHOCTU pasiena $a3 KuAKOCTh-TBEpHoe Testo. [Ipu
3TOM OCHOBHOE BHHMMA@HHE aBTOP YIEJSIeT CUCTEMaM, B KOTOPBIX TOIOJIOTHYECKAs CIO0XKHOCTDH
(pa3BETBJIEHHOCTh MAaKPOMOJIEKYJ) COYETAeTCS CO CIOKHOCTh XHMHYECKOTO cocraBa (co- M
TEPHOMMMEpPBI), A TaKKe CO  MHOXKECTBEHHOCTBIO  KOHKYPHPYIOIIMX  OJHM3KO- U
JANBHONEHCTBYIOMUX BHYTPH- W MEXKMOJACKY/SIPHBIX B3aUMOJEHCTBMH. JTO codYeTaHHe
NPUBOJUT K IIOABJICHUIO HOBBIX, paHee HE OMHCAHHBIX  O(P(EKTOB, MNPEJCKa3aHHBIX Ha
OCHOBAHHMHM PA3BUTON B paboTe TEOPUH M yOEIMTEIBHO IMOATBEPKACHHBIX KCIICPHMEHTAIBHO
WM B KOMIIBIOTEPHOM MOJIEJMPOBAHUM, YTO ONpEJeNseT  Hay4yHas HOBH3HY pabOThL
[ToxTBeprKaeHHE MpPEACKA3aHUl TEOPHU CPAaBHEHHEM C OKCIICPUMEHTAIbHBIMU JAHHBIMH, a
TaKKe ¢ JAHHBIMUA KOMITBIOTEPHOTO SKCIIEPUMEHTA IIO3BOJISIOT CHENaTh 3aKIIOueHHe 00 HX
JI0CTOBEPHOCTH.

AKTyaqbHOCTh DabOTBI  ONPEAENACTCS IMIMPOKHAM  HCIOJIB30BAHMEM — XHMUYECKOH
MOAU(UKAIMK TIOBEPXHOCTEH pA3IMYHBIX MAaTEpHalOB MPUBHTBIMH IOJIUMEPaMH C LEIBIO
NpUJAHUS MM HOBBIX CBOMCTB, BKJIFOYAs MEXaHHYECKHE, ONTHYECKHE, OMOMHTEPAKTHBHEIC, a
TakKe BEAyLIUMHUCS BO BCEM MHpPE HCCICIOBAHUAMH TI0 CO3aHUIO BEKTOPHBIX CHCTEM JOCTABKH
JIEKapCTBEHHBIX CPEJCTB M TIEHETHYECKOro MeTepHaja Ha OCHOBE CaMOOPraHM3YIOMINXCS

COIOJIUMEPHBIX HAHOCTPYKTYDP.

B nepBas riaBe AMCCEPTAIMK Pa3BUTa 00MIAst TEOPs IIOJTUMEPHBIX MIETOK, 00pa3OBaHHbIX
3apsKEHHBIME MaKPOMOJIEKYJIaMH, MPUBUTBIMUA OJHUM KOHIIOM K IUIOCKOH ITOBEPXHOCTH H
MOrPY’KEHHBIMH B BOJHYIO cpejy. [Ipi 5TOM aBTOp HAYMHAET C M3JIOKEHHUs Haubosee BaXKHBIX,

Ka4YeCTBECHHBIX PE3YyJIbTATOB, KaCAIOIUXCs ITOBCACHU A IIOJIHUAJICKTPOJIMTHBIX IIETOK B pacTBOpax



KaK HHU3KOH, TaK ¥ BBICOKOM MOHHOM CHJIBI, TIOJIyYEHHBIX C MOMOILIBIO CKEMIMHIOBOTO MOIXO/IA.
Taxoit momxon, ABNIASACH BO MHOTOM 9BPHCTHYECKHUM, MO3BOJIAET YCTAHOBUTH HAHOOJIEE BAXKHEBIE
3aKOHOMEPHOCTH, @ TaKKe€ OKCIEPUMEHTATBbHO IPOBEPSEMbIe 3aBHCHMOCTH HHTETPalbHBIX
XapaKTEePUCTHK IIETOK OT CTPYKTYPHBIX IapaMeTpoB (JUIMHA IeNei, TycToTa NMPUBMBKH) U OT
BHEIIHUX ycloBui. /[lanee, aBTOop pasBuBaeT Gojee CTPOryI0 TEOPHUIO, OCHOBAHHYIO Ha
II0CJIC/IOBATEIbHOM COYCTaHMH AHAIUTHYECKOIO MOJIX0/Ja CAMOCOTIIACOBAHHOIO TI0JIS Ul ydeTa
KOH(pOPMALMOHHBIX CTeneHeil cBOGOAbl wemedl ¢ npubnmxenuem Ilyaccona-Bonsimana B
ONMMCAaHUU  DJICKTPOCTATHYECKHUX B3aUMOJAEHCTBHH. DTO II03BOJSET HE TOJIBLKO CTPOroO
000CHOBaTh NPUOIMKEHUS M JONMYLIEHHS, WCIONb30BAHHBIE B CKEHIMHTOBOH TEOpHH, HO U
MOJIYYHUTH JIOTIOJIHUTENILHYIO HMHOPMALUIO O JAETAIsIX BHYTPEHHEN CTPYKTYpPHOM OpraHM3aluu
IIETOK, KOTOpas MOXET OBITh HCCIEN0BAHA, HAIpPUMEP, METOJaMH PEHTTEHOBCKOM
pedaexrTomeTpun.

[locne meTanbHOro aHaNM3a CBOMCTB IOJNMAIEKTPONHTHBIX MIETOK KaK TAKOBBIX, aBTOP
INEPEXOJUT K H3YYCHHIO B3aMMOJCHCTBHUS IOJIUAJICKTPOIMTHBIX M MOJUMEPHBIX IHETOK C
MYJIbTHBAJICHTHEIMM HOHAMH, I[JIOOYJISPHBIMU O€KaMH M HaHOPa3MEPHBIMH KOJUIOMIHBIMH
yactuiamMu. CI0XHOCTh TaKHX CHCTEM 3acTaBJIIeT KCIIOIB30BaTh HE TOJBKO METO/BI
AQHAJTMTHYECKON TEOPHMH, HO M YHCIIEHHBIC OAXObI. Tak, NpH aHaIM3a B3aUMOICHCTBHS IETOK
C HAaHOKOJUIOMJAMH B YYJIOBHSIX BBICOKOH MOHHOHM CHIIBI pacTBOpa, MOJENb JBYX COCTOSHHIMA
MIO3BOJISET IOJYYUTh JETAIbHOE ONMCAHHE BHYTPEHHEH CTPYKTYpBI LIETKH, abCOpOMpOBaBILEi
KOJIJIOU/IHBIE YaCTHUIIb], BKJIIOYas pacipee/ieHHe YacTHIl 110 TOJIIIUHE MeTKH. B Gosiee ciioxxHoM
cilydae B3aUMOJCHCTBUSA LENEH IOIMANIEKTPOIUTHON IIETKH C HEOJHOPOIHO 3apshKCHHBIMU
0eJIKOBONONOOHBIMH YaCTHI[AMHE JIMIIb YHCICHHOE DEIIeHHE MO3BOJISET JaTh WHTEPIPETAIHUIO
SKCIIEPUMEHTAIbHO HabmoxaeMoro 3¢ dexra abcopOuuu GEIKOB OJHOUMEHHO 3apsKEHHBIMU
TIOJTMAJIEKTPOTUTHBIMHE IIETKAMH.

Hanee, ananM3 cu1  B3aUMOAEHCTBHS MEXAY JBYMsl 3apsOKCHHBIMH  IIETKaMH,
BBIITOJIHCHHBIA B pamkax noaxoxa Ilyaccona-bonpiiMana, IO3BOJIMI aBTOpPY HE TOJBKO
NOJYYUTh AHAJTUTUYECKHE 3aBUCHMOCTH CHJIBI OTTAJIKMBAHUS OT PACCTOSHHS, HO M CHeIaTh
BXHOE IPEJICKAa3aHUe O IMOJDKATUH INETOK C COXPAaHEHHEM BOJHOTIO 3a30pa, YTO BaXKHO IS
TOHWUMaHHs yJIBTPAHU3KUX CHJI TPEHHUS B OMOJIOTHYECKUX CHCTEMAX.

Bropasi riaBa quccepTanuy IOCBSIIEHA [TOCTPOCHHUIO TEOPHH PACTBOPOB PA3BETBIICHHX
MOJIUBJIEKTPOJIMTOB PA3JIMYHON TOIOJIOTHH, HAYHHAS C MPOCTEHINEro ciaydas 3Be31000pa3HbIX
MIOJIMDJIEKTPOJIUTORl M Jlajiee — CIydyallHO pa3BETBJICHHBIX IIOJIMAJICKTPOIIMTOB W HOHHBIX
JNCHAPUMEPOB. 371€Ch aBTOP HCIIOIB3YET MPEXKJIE BCEro YIPOIICHHYIO SYEUHYIO MOJIENb, KOTOpas

[I03BOJISIET  BBIABUTH  HauOoJee obmmue 3aKOHOMCPHOCTH  TIOBCACHHSA  PA3BCTBJICHHBIX




[OJTMYJIEKTPOJIUTOB 110 CPAaBHEHUIO C JIMHEHHBIMH, C OIHOH CTOPOHBI W  IPOCIEIUTH
OCOOECHHOCTH, CBS3aHHBIC C THIIOM BETBJICHHS, C JPYroil CTOPOHBL B YacTHOCTH, aBTOp
00CYXK/IaeT IOpOr JIOKAIH3alUK NPOTHBOMOHOB BO BHYTPUMOJEKYJISPHOM OOBEME CHIBHO
Pa3BETBJIICHHBIX IIOJIUDJIEKTPOJIMTOB KaK (YHKIHUIO CTEIIEHH BETBJIEHHMS JUIS KaXIOW U3
PaCCMOTPEHHBIX TOHOJIOTHH. MHTYHTHBHO SICHBIM M 9KCIIEPUMEHTAIBHO TMOATBEPKICHHBIM
SIBJISICTCSL TIPE/ICKA3bIBAEMBINA TEOPUH AP PEKT YMEHBIIEHUS BEJIMYMHEI OTHOCUTEIBHOTO CHKATHUS
NOJIMMOHA KaK QyHKITMA MOHHOM CHIIBI pacTBOpa IIPH YBEJIUYEHHH CTEIIEHH BETBIICHHUSI.

llpenckasanus aHaIUTUYECKONH TEOPUH, MOCTPOCHHOH B paMKaxX SYEEUHOH MOJIeNH,
OTHOCHTEJIBHO Pa3sMEpPOB Pa3BETBJIEHHBIX IIOJIMMOHOB MOTYT OBITh IPOBEPEHBI, HAIPUMEDP B
OKCIEPUMEHTE I10 JTUHAMHYECKOMY cCBeTopaccesHuio. Jlamee aBTop Qokycupyercs Ha
MCCIICIOBAaHUN BHYTPEHHEH CTPYKTYpBI 3B€3000PA3HBIX IOJHIIEKTPOIUTOB B pacTBOpax
Pa3InYHON HOHHOM CHJIBL J[JIs1 3TOTO MCIONB3YyeTCss KOMOMHAIIUS aHAIMEUYECKUX M YHACIIEHHBIX
METOJIOB, YTO MO3BOJISAET MOJYYUTh NPOGUIN pACIPEETHUS BHYTPUMOJIEKYIIPHOM IJIOTHOCTH,
KOTOPBIC MOTYT OBITH ONpPEJENEHBl B 3KCIEPUMEHTAX MO HEUTPOHHOMY HIIM PEHTTEHOBCKOMY
MaJIOyIJIOBOMY PACCEIOHUIO.

IToctpoenne TeopuH HYTPUMOJICKYJISIPHOrO KOH()OPMAI[HOHHOTO Mepexoia KiIyOoK-
rja00yJa B 3B€31000pa3HBIX IMOJUAICKTPOIUTAX MPEACTABISIET COO0M KpallHe CIIONKHYIO 3a1ady
U3-32 HAOOXOOUMOCTH YdeTa KOHKYPEHIIMH KOPOTKOJCHCTBYIOIIUX MPUTATUBATEIBHBIX U
JAIbHONECHUCTBYIOIMX OTTAJIKMUBATE/IBHBIX B3aUMOJEHCTBUM B COYETAaHUM CO  CJIOKHOM
MoOpdoorueil 4YacTHYHO KOJUTAIICHPOBAHHOM MAaKpOMOJIEKYJIbl. [Ipe/ncTaBieHHbIE aBTOPOM
pe3yJabTaThl KOMIIBIOTEPHOIO MOJEJIMPOBAHUSL CBHUJIETEIILCTBYIOT O TOM, YTO KOJUIArC
IIPOMCXOJUT HE 00s3aTeIbHO IIyTeM (OPMHPOBAHUS BHYTPEHHETO IJIOTHOTO Sipa, HO MOXET
COTIPOBOXKAATHCS COCYIIECTBOBAHUEM  MHOJYKECTBA HEPETYJISPHBIX CTPYKTYp THIIA ITyYKOB
BETBEU UJIA OXKEPEITHH.

B Tperneii rmaBe auccepTaniu aBTOp U3jaracT TEOPUIO PaCTBOPOB MOJIEKYJISIPHBIX IIIETOK,
a TaK)K€ TEOPHUIO BHYTPUMOJIEKYJISIDHOM OpraHM3allMd U YIPYTHX CBOMCTB acCOLUUPYIOIIMX
rpe6HeoOpa3HbIX conouMmepoB. Hanbosee BaXKHBIM pe3yJIbTOM, MPEICTABICHHBIM B TOM IJIaBe
SIBJISIETCS, 110 BUIUMOMY, BBIBOJ| O MEXaHM3Me I'MOKOCTH MOJIEKYJISIPHBIX IIETOK C JTHHHBIMH
THOKMMHU OOKOBBIMH LEMSMH. DTO BOIPOC JOJITO€ BPEMs OCTABAJICS MPEIAMETOM JUCKYCCHH B
JUTEPAType, TIOCKOJIBKY IIPEJCKa3aHHBIH Ha OCHOBE CKEHIMHTOBOro moaxona 3¢dekr
HABEJICHHON JKECTKOCTU MOJIEKYJISIPHBIX IIETOK HE HaOMofalicss HU B JKCHEPUMEHTE, HH B
KOMITBIOTEPHOM MoJeaupoBaHuu. Kak mokazany nmpeacTaBi€HHBbIE B JIUCCEPTAIUU PE3YIIbTAThI
pacyeToB METOJOM CaMOCOIVIACOBAHHOIO IOJIsL, MpobOieMa HOCHJIa HE KadeCTBEHHBIM, a

KOJIMYECTBEHHBIN XapakTep. Bce wuccnenoBaHHbIE panee B pE€aJlbHOM H KOMIBIOTCPHOM
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OKCIICPUMEHTAX MOJIEKY/IAPHBIC IETKA COCTOSIIM M3 CITMIIKOM KOPOTKHX GOKOBBIX mened. IIpu
5ToM 5((deKkTHBHAsS H3rUOHAs JKECTKOCTh KOHTPOJIMPOBANACH TONIIMHOM INETKH, a BKIA
«HABEJICHHOM» JKECTKOCTH OCTaBaICs Masl. JIpyruM HHTEPECHBIM Ka4eCTBEHHBIM MPEICKa3aHHEM
TEOPUH SULIETCS (OPMUPOBAHME CTPYKTYpPhl THIIA OXKEPENbs B MOJEKYISPHON IIEbKe C
pacTBOPHMBIMH  OOKOBBIMH TI€ISIMH M HEPACTBOPUMOM OCHOBHOH Il€Ilb, YTO TaK)Ke
MOJTBEPXKIAETCS JTAHHBIMUA KOMBIOTEPHOTI'O MOJICTHPOBAHUS.

B 4erBepToii riaBe aBTOp paccMarpHBaeT HamOOJEE CIIOKHBIE CHCTEMBI — PACTBOPEI
aMpUOUIBLHBIX  HOHHO-THAPO(GOOHBIX  OJIOK-COMOIMMEPOB, a TaKKe pACTBOPHI  OJIOK-
TEPIIOJIMMEPOB B CEJICKTUBHBIX PACTBOPUTEIISAX U UCCIIEIYET 3aKOHOMEPHOCTH CaMOOPraHU3aliu
B TAKUX CHCTEMax I10Jl BO3JEHCTBUEM U3MEHSIOUIMXCS BHEIIHUX ycaoBui. Hanboee Goraroe u
3a49acTyl0 HEMPEJICKa3yeMOe Ha OCHOBE IIPOCTBIX MHTYHTHBHBIX COOOpPa)XEHUH arperaTMBHOE
TIOBE/ICHUE JIEMOHCTPUPYIOT OJIOK-COMOIMMEPEI, BKJIIOYAIOLIHE B cebst HapsiLy ¢ rHaApo(GoOHBIM
pH-4yCTBUTENBHBI  NOJIMANEKTPONUTHBIA  OnOK  (T.e.  ciabyro  MOJUKHMCIOTY — HIIH
IIOJIMOCHOBaHKE). B 9ToM cityyae accolmariist CONOJIUMEPOB B HAHOCTPYKTYPBI OKAa3bIBAETCS
B3aHMOCBsI3aHa C WX HMOHM3alMEH. DTa CBA3b NPUBOJUT K COBEPLICHHO HOBBIM (DYHKIHSIM
OTKJIUKA CHCTEMBI II0 CPABHEHUIO C TEMH, KOTOpPbIE XapaKTEpHBI JUIsI OJOK COMOJMMEPO C
CUJIBbHBIM IIOJIUAIEKTPOIUTHBIM OJIOKOM.

Hakonen, caMbIMH CTPYKTYPHO-CIIOKHBIMH M3 pPacCMaTpPUBAEMBIX aBTOPOM CHCTEM
SBIIAIOTCS MYJIbTHIOMEHHBIE MULIEIUIBI C CEIPETMPOBAHHBIMU KOPOHOH WM SAPOM, 00pasyembie
TpHOJIOK-TEpIIOIMMEPAMU B CEJIEKTUBHBIX pAcTBOPUTENAX. K3-3a CI0XKHON (HOpMBI TaKMX
O00BEKTOB aBTOp oOpamiaercs K CKEHJIHHIOBOMY OIMCAHMIO, 4YTO, HECMOTpPS Ha €ro
«3arpyOJIEHHBII» XapakTep, MO3BOJSET CIeNaTh PsJi BaXHBIX KAYECTBEHHBIX IpeICKa3aHHM
OTHOCHUTEJIbHO  3aBUCHUMOCTH  MOP(QOJIOTHH HAHOCTPYKTYp OT JUIMH W [apaMeTpoB
B3aUMOJIEHCTBUs OJIOKOB. DTH TpeJICKa3aHUsl XOPOIIO COTJACYIOTCS ¢ JAaHHBIMH YHHKaJIbHBIX
9KCIIEPUMEHTOB.

PesynpraTel paGoTel ony6iukoBansl B 118 craTesx u 7 riiaBax B KHUTax, JOJOXKEHBI Ha
MHOT'OYHCJICHHBIX KOH(PEPEHIUAX.

VYV MeHS HeT CKOJIbKO-HHOYb CYIIECTBEHHBIX 3aMEUaHHM M0 CYIIECTBY JAMCCEPTAIIMOHHOMN
paboTel. MOKHO JIMIIb OTMETUTH CIEIyIOIee: B paboTe MOJTy4YeHO MHOTO HOBBIX HHTEPECHBIX
TEOPETUYECKUX pE3YJIbTaTOB JJISl IOJIMMEPHBIX CHCTEM, KOTOpbIE IOAPOOHO H3YYaIHCh
dKCIepuMeHTanbHo. C 3TOM TOUYKM 3peHHs, MOXHO ObUIO OBl OXHIaTh OoJiee AETATBLHOTO
CPaBHEHHs TEOPDUHM M OKCIIEpUMEHTa. Takoe CpaBHEHUE IIO3BOIMIIO OBl TaKX e BBISBHUTH
OrpaHMYEHHOCTh CKEHIMHroBoro mnojxoga. K coxaleHuio, B JUCCepTalldd 3TOT MOTHB HE

IIPOCIICIKUBACTCA, U MOXKHO IoKeaaTh 4ToObl O.B. boprucoB ob6patuics Kk paccCMOTPEHUIO 3TOTO




Kpyra BOIPOCOB B CBOCH [albHEHINEH nesTelNbHOCTH. Pasymeercs, naHHOE 3ameyaHHe He

CHHXKAET 00IIeH BBICOKOI OLEHKU paboThI.

Ha ocHOBaHMH  BCEro  H3JIO)KEHHOrO  MOXHO  3aK/IIOYHTH,  YTO JUCCepTaITHs
Oznera Bnanmmuposuya Boprcosa " Teopusi konopManmii 3apsikeHHBIX MAaKpPOMOJIEKYJI B

n

pacTBopax u BOJM3M moBepxHocTell pasgena a3 YIOBJIETBOPSIET TpeOOBaHUSM,
NPCABSABISAEMbIM K JOKTOPCKMM JuccepranusaM IyHKT 9-14 "[lomoxkeHus o mopske
NPUCYXKICHUST ~ YyYCHBIX  CTENEHEH", yTBEP)KICHHOM IIOCTAHOBIICHHEM  IIPaBHTEJILCTBA
Poccuiickoit ®eneparun No 842 or 24 cenrsops 2013 r., a eé aBrop Bopucos Omner
Bragumuposuy, 3aCIIy’KUBAET NPUCYKICHUS YUEHOH CTETIEHU JOKTOpa (pU3MKO-

MaTeMaTH4ecKuX Hayk no cnenunanbHocTu 02.00.06 - BeicokoMoIeKyIspHbIe COeTUHEHUS.
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