OT3bIB
opMIMAILHOr0 ONMOHEHTA Ha quccepTanuio bopucosa Ouiera Baagumuposnya
Ha TeMy «Teopusi kondopmanuii 3apszKeHHBIX MAKPOMOJIEKYJI B PACTBOPAaX H
BOJIM3H OBepXHOCTelH pa3aeia ¢as»,
HpENCTABJIEHHYIO HAa CONCKAHHE YUSHOU CTENIeHH TOKTOpa PU3HKO-MAaTEMAaTHIECKHX
HayK

o cnenranbHOCTH 02.00.06- BRICOKOMOJIEKYIIIPHBIE COEIHHEHUS

Pa6ora «Teopusi xoHpopmanuii 3apsKeHHBIX MAaKpPOMOJIEKYJ B PacTBOpPax H
B0IM3M NoBepxXHOCTEH pasznena a3y, npencrasieHHas Onerom BrnaaumupoBHyeM
BopHCOBBIM Ha COHCKaHUE YYCHOW CTENEHH NOKTOpa (PU3MKO-MATEMATHYECKHX HayK,
ABJISETCA, 10 CYTH, MOHorpaduell, cyMMHpYIOIIei H CHCTeMaTU3UpYOLIeH
HCCIIEOBAHUs aBTopa Ha mporsokeHud moutu 30 et (mepselie pabotel Olnera
Brnagumuposuya. bBopucoBa, mo TeMme muccepranMd oTHociaTcs kK 1986 romy).
Pesynpratel, HccienoBaHuii, omyOimukoBaHHble OneromM  BraguMupoBuyem.
Bopucosemm B 125 paGorax ¢ 1986 mo 2014 roxsi, chopMupoBaIM HOBYIO 00IacTb,
KOTOPYIO YCIOBHO MOXHO Ha3Barh «KoJiHuecTBeHHOH CTaTHCTHYECKOH TeopHeil
MOJIM3JIEKTPOJIMTOB CJI0XKHON apXHTeKTypbl». CielyeT Takxe OTMETHThb, YTO
HekoTtopele  paborel  Onera  BnagumupoBuuya.  bopucoBa — pacleHHBarOTCA

ClleHaJIMCTaMU I10 TCOPHH IOJIUMEPHBIX CUCTEM, KaK KIIaCCHYICCKHE.

B cBf3M ¢ BHIIECKa3aHHBIM, MHE IIPEICTaBIETCS JOBOJBHO OecnepCHeKTHBHEIM
3aHATHEM I[epecKa3blBaTh B OT3BIBE COJCp)KaHHE IIEJIOr0 pasjiesla CTaTHCTUYECKOH
(GH3UKH [OJMMEPOB, OIHHM H3 aBTOPOB KOTOPOTrO SBIAETCS AUCCEPTaHT. Bmecto
3TOro, MHe OBl XOTEIOCh B3MNIAHYTh Ha IPEICTABICHHYIO K 3almmre pabory ¢
HCTOPHUYECKOW TOYKH 3pEHHMsS, IONBITABIIMCh IPOCIECAMTh Ha €€ IIpUMepe, Kak
MEHSJIaCh CTAaTHCTHYECKas (PU3MKa MOJUMEPOB Ha IIPOTSKECHHHM YETBEPTH BEKa H Kak
IpH 3TOM TpaHCHOPMHPOBAIUCH B3MNIAABI aBTOpa. XO4Yy MOTYEPKHYTH, YTO ITH
M3MeHeHHMs (CTaTUCTUYECKON (DPU3NKM MOJMMEPOB W HAYYHBIX B3IVIANOB aBTOpA) OYEHb

TECHO NEPCIICTCHBI H B3AaUMO3aBUCHMBI.




1. OcHoBHas JmHMs wuccienoBanmit Onera  Brnagumuposuya.  bopucosa
IIPOCTIEKUBAETCA OYEHb YETKO: aBTOP SBISACTCS BEPHBLIM IOCIENOBAaTENeM HICH U
METOJIOB TEOPHUH CKEHJIMHra, KOTOphlE Jald CHIBHBIA TOJIYOK  Pa3BUTHIO
CTaTHCTHYECKOM (PHU3MKH MakpoMoieKys B 80-x rogax mpomuioro Beka, MpaKTHYeCKH
onHoBpeMeHHO, B Poccun (B paborax T.M. Bupmreiin, A.JO. I'pocGepra u A.P.
Xoxiosa) u Bo @pannuu (B paborax I1.)K. ne XKena, u M. Jlayna) u B Hspaune (8
paborax IIl.Anexcannepa). Pabotsl ne JKena u Anekcanziepa, MOJIOXKHBIIME HA4yano
TEOPETHIECKOMY H3Y4YEHHIO PAaCTBOPOB IOJHMEDHBIX IE€Nel ¢ apXHTeKTypo# Oonee
CIIOKHOM, 4eM JIMHeHHad (IONMMEpHBIE INETKH, 3Be31000pa3Hble M rpebHeoOpasHbIe
monuMepkl), OBUTH TToaXBaveHbl rpymmoil bupmreitn-XXymuna-bopucos. Vimu (8 1986-
1989 rogax) Gelaa pa3BUTa TEOPHS CAMOCOITIACOBAHHOIO MOJIA, HO3BOJISIONIAs BBHIATH
32 PaMKH 9HCTO CKEHJIMHTOBOTO OMMCaHHs, H HCCIE0BaTh BOIPOC O QIIYKTyalusx B
MONMMEPHBIX [IETKaX. BaXHBIM pe3ylbTaToM paboTHl SBUIIOCH IpeJCKa3aHHe
AHOMAIBHBIX PACTSHKCHWH TOJIMMEPHBIX ILened M CYIIECTBEHHO HEOTHOPOIHOro
pacnpeieieHAs IUIOTHOCTH IMOJIMMeEpa MO TOJIIMHE IIETKH. OTH paboThl MO3BOJIMIH
CO3J1aTh TEOPETHYECKYI0 OCHOBY, KOTOpas B HanbHeHIIeM Oblia HCIOJB30BaHa Ul
ONMCaHMs YIPYTHX CBOMCTB IOJMMEPHBIX LIETOK, KOMIUIEKCOB IOJIMMEPHBIX IIETOK C

HaHOKOJIJIOMJAaMH, ! T.1..

JlansHeillllee pa3BUTHE HCCIENOBAaHMs IONMMEPHBIX IIETOK B paborax Orera
BnaguMupoBuda. BoprcoBa 1UI0 MO IIYTH YCIIOXKHEHHS TEOPETHYECKOH MoIenu ¢
LEJIBIO BCE OOJIBIIEr0 MPHOJMKEHUS K ONHMCAHUIO PEAIbHBIX IMOJIMMEPHBIX CHCTEM.
IlepBBEIM [IAroM Ha 3TOM IyTH OBUI yYeT SJIEKTPOCTATHYECKOTrO B3aHMOICHCTBHS H
PaccMOTpEHME TIOJMAJIEKTPOJIMTHBIX IETOK B BOJHBIX pacTBopax. TO4YHOE pelIeHHe
3aja4y 0 B3auMojieiicTBHs pH-IyBCTBUTENBHON IIETKH ¢ KOHTPHOHAMH B pPacTBOPE B
paMKax TEOpHMH CaMOCOIJIacoBaHHOro mons (Hagatoe B 1995-1998 romax wu
3aBepiienHoe B 2011 r. ), mo3BOIMIO aBTOPY IPEACKa3aTh U KOJIMYECTBEHHO ONMHUCATh
aHoManbHOe HabyXaHHMe INETOK, KOTOpOe BIIOCIEACTBHH OBLIO OOHApyXeHO

SKCIICPUMEHTAIIBHO.




2. K 90-pM roiaM mpoILIOro BeKa CTaTUCTUYECKas (PH3HKa MOJIMMEPOB IIPEBPATHIIACH
13 HabOpa OPUIMHAIBHBIX MOJENBHBIX 337ad B OOLIMPHYIO OONAacTh, JIEKAIIYIO Ha
CThIKE (DU3NKH, XAMHH, OHOJIOTHH, H NPETCHIYIOIYI0 Ha KOIMYECTBEHHOE OIHMCaHME
Ha0Mo1aeMBbIX sIBICHUI. B CBS3M ¢ HOBBIMH BO3MOXXHOCTSMH CHHTETHYECKOM XMMMH,
BO3HHKJIA TaK)Ke OocTpas HeoOXOOUMOCTh IpeJCcKa3aHUs CBONCTB HOBBIX MaTEPHAJIOB.
PaGoter Omera Biagmmuposuua.bopucoa meproma 1995-2005 romos oT4eTnMBO
JEMOHCTPHUPYIOT, 4YTO Ipo0iieMa HCCIECOBaHUS IOJUMEPHBIX IIETOK SBIAETCA
MYJIbTHINCIUILUIHNHAPHON: IIOHMMAHHE MEXaHW3MOB B3aMMOJEHCTBUSA MOJIMMEPHBIX
IMETOK ¢ [IOOYIAPHBIMH O€JIKaMH OKa3aloch HEOOXOIMMBIM JUId  CO3JaHHUA
OMOCOBMECTHUMBIX HOKPBITHI, a U3y4YeHHE B3aMMOJIEHCTBUS
TIOJTMMEPHBIX/TIOIMANIEKTPOIMTHRIX IIETOK C MHUIEIUIAMH ITOBEPXHOCTHO-aKTUBHBIX
BEIIECTB M MYJIbTHBAJICHTHBIMH HOHaMH SBIMJIOCh TEOPETHYECKOH OCHOBOM JUIs
CO3IaHUs MHOTOQYHKIIMOHAIHHBIX PEreHEpHPYEMBIX aJCOPOCHTOB TSKETIBIX

PaanoaKTUBHBIX METAJIIOB.

Teopernueckue (B OCHOBHOM, CKEIJIMHTOBBIE) IOJAXOABI, paspaboranHble OiieroMm
BrnagumupoBudeM. BOpHCOBEIM ¢ coaBTOpaMu JUIsl HCCIIEAOBAHUS ITOJIHIIEKTPOIMTHBIX
IIETOK, OKA3aJUCh BEChMAa IUIOMOTBOPHBIMU Juis u3ydeHus (B 1990-2008 ropax)
CBOMCTB pPacTBOPOB APYTHX MOJHINEKTPOIUTHBIX CHCTEM CIIOKHOM apXHUTEKTYpBI, a
HMEHHO, 3Be3J000pa3HbIX, CIIy4aiiHO-Pa3BETBICHHBIX MAaKpOMOJIEKYJ, HOHHEIX
¢dpakranoB u AeHIpuUMepoB. M3 Hanbosee CyIIeCTBEHHBIX PE3YJILTATOB, IMOJTYYCHHBIX
IIPH HCCIIEJOBaHUHM 3THX CHCTEM, MOXKHO OTMETHThH: a) IIOCTPOEHHE TEOPHH KoJularca
MOJUAJIEKTPOIUTHBIX 3Be3 M 0) OOBSICHEHHE pe3y/lbTaTOB J3KCIIEPHMEHTOB IIO
MaJIOyrJIOBOMY  HEHTPOHHOMY  pacCesHHIO IOJMypa30aBlE€HHBIMM  pacTBOpaMu
3Be37000pasHbIX Muienl.  Crenyer OTMETHTb, 4YTO B paboTax IO KOJUIalcy
IOJIHAJIEKTPOIMTHRIX 3Be3X (Kak M BO Bceill COBpeMEHHOH (H3MKe IIOJIMMEPOB),
CYIIECTBCHHYIO pOJIb CBHIIPAIM METOABI KOMIBIOTEPHOI'O MOIEIHMPOBAHHS, KOTOPHIC

IOKa3ajld HaJIM4yWe MHOXECTBA TOIIOJIOTHYCCKHUX Pa3JIMYHBIX BHYTPUMOJICKYISIPHBIX

CTPYKTYD.

B 2000-2010 rogax Onerom BrnagumuposnueM. BoprcoBrIM ObUIH HalHCaHBl paboTEH,

IIOCBAMICHHBIC  HCCJICOOBAHHUIO (MOJICKYJISIPHBIX  IMETOK» - Fpe6HCO6pa3HI>IX



IIOJIMMEPOB, PACCTOSHUE MEXIY OOKOBBIMHM LENSMH KOTOPBIX CYIIECTBEHHO MEHBIIE
XapaKTepHOTO pa3Mepa IIeTKH. B uacTHOcTH, OBUTa BHECEHa SICHOCTb B BOIIPOC,
obcyxpaBmmuiics ¢ 1993 roga, 06 3 dexTuBHON IEpCUCTEHTHON ATHHE MOJIEKYIIPHBIX
IMETOK ¢ THOKOH OCHOBHOH LEMBIO: MOXET JIM Takas HIeTKa OBITh IOIY)KECTKHM
HOJTUMEPOM H  OOpa3OBBIBATH  JHOTPONHBIE  KPUCTAUIBI  BOJM3M  I'pPaHHUIIBI
noiypa3baBneHHoro pacteopa. Pabotsl Onera Bnagumuposuua. bopucosa nokasaiu,
YTO SKCIEPHUMEHTAIBHO pPealH3yeMble B HACTOAIIEEe BpeMs MOJIEKYJSIPHBIE INETKH
OCTAlOTCS THOKMMH M HE 00pa3yloT JIMOTPONHOW Kpuctammmdeckoit (aspl. JIpyrum
Ba)XHBIM pe3yNBTATOM HCCIICJOBAaHHUA MOJIEKYNSPHBIX IIETOK (BIIOCIIEACTBHH
00HapyXKeHHBIM B KOMIIBIOTEPHOM OSKCIIEPHMEHTE) OKa3aJICs BBIBOJ O BO3MOXXHOCTH
BHYTPUMOJICKYJIIPHOH CaMOCPraHH3aIllid II0 THIy MHKpO(a3HOro pacciIOeHHd B

CCJICKTUBHEIX PAaCTBOPHUTECIAX.

3. B coBpemeHHOH (n3MUYECKOH XHMHHM IIOJIMMEDPOB SIBHO IIPOCIIEKUBAIOTCS IBE
TeHeHIun. C OJJHOH CTOPOHBI, 3TO CO3JaHUE «YMHBIX» CHHTETHYECKMX MAaTE€pHANOB,
(GYHKITMOHAJIbHO peardpyliolluX Ha H3MEHEHHE BHEIIHUX YCIOBHH, a C Jpyrou
CTOPOHBI - IU3aiiH IOJMMEPHBIX MaTE€pPHATIOB «HA 3aKa3», T.€. CHHTE3 IOJIMMEPHBIX

CTPYKTYp OPHEHTHPOBAHHBIX HA BBIIIOJHEHUE OIPEIEICHHBIX (QYHKIUH.

OTH TEeHIEHIUH HaIUIH OoTpaxkeHHus W B paborax Oiera Bnagumuporuda.bopucosa
2000-2013 romoB mo HCCIEAOBAHHI0 HAHOMEXAaHHUYECKMX CBOWCTB «IIOJHUMBUIA» -
rEOKOTO BOJIOPACTBOPHMOIO ACCOIMHPYIOMIEro IMojuMepa ¢ OOKOBBIMH KOPOTKHMH
ruapoGoOHBIMEA  [IETAMH, paBHOBECHAs CTPYKTypa KOTOpPOTO MpeICTaBisAeT coboif
rno0yny U3 IUIOTHO YNAKOBAaHHBIX BHYTPUMOJNEKYJApHBIX muiei. [lon neiictBueM
MeXaHH4YecKux jaedopMariii (HarpuMmep, B IOTOKOBOM CABHUIre) MOAOOHBIE CTPYKTYPHI
MOT'YT HCIIBITHIBATh KOH(GOPMAIMOHHBIE MEPEXOJbl H TEM CaMbIM, IIPOrpaMMHPYEMO

MEHATH BHYTPEHHIOIO CTPYKTYPY.

OnHuM ¥3 NEPCHEKTHBHBIX HAIpPaBICHHH COBPEMEHHOH (H3UKO-XUMHH SBIAETCS
CHHTE3 IIOJMMEPHBIX KOMILUIEKCOB, HMHUTPUYIOMMX (YHKIHOHAJIBHBIE CBOMCTBa
OHMoJIOTH4YeCKuX CTPYKTyp. B pabGotax Onera Bnagummuposuda..bopucoBa IOCIEIHUX

JeT 3HAa4YMTCIIBHOC BHHMAaHHC YIOCICHO BOIIpoCaM cCaMOOpraHu3alnvuy 610K~



COTIONMMEPOB B BOAHBIX CpeliaX, B YaCTHOCTH, caMocOOpke aMOHQOHIBHBIX OIOK-
CONMOJMMEPOB M O0pa3oBaHHIO  HAHOCTPYKTYp  pPas3jM4HOW  TOHOJIOTHH.
KoHKypupyrolliie BHYTPH- H MEXMOJIEKYJIADHBIE B3aUMOACHCTBUS, TUIIMYHBIC VI
TAKMX  CTPYKTYp, OTKpBIBAIOT  IIMPOKHE  BO3MOXHOCTH U1  CO3/aHHA

HOHI/I(I)YHKI_II/IOHGJ'IBHBIX CJIIOXKHBIX CTPYKTYD «Ha 3aKa3s».

OcobeHHO CcleAyeT OTMETHTh TecHoe coTpynHmdectBo Onera BiagumupoBnda.
BopucoBa ¢ BeAyIIMMHE SKCIIepUMEHTAIbHBIMA rpymnaMu B Poccun, Espone u CILA .
PaGoTel aBTOpa OT/IMYAIOT IIIyGoKoe MOHMMaHHe (QH3MKO-XMMHH B3aHMMOJECHCTBHH H
yMEHHE IPaBUIBHO U YETKO CHOPMyIHpOBaTh BOIPOC, OTHOCSLIMHCA K HCCIeXyeMoH
3ajaye, KOTOPBIi MoOr Obl OBITH IPOBEPEH B OKCIEPUMEHTEC W COINOCTaBJICH C

TCOPECTHUCCKUMHA BBIBOAAMH.

EciIH OTHOCHUTBCS K TEKCTY JUCCEPTAIlMU KaKk K MOHOTpadHH, TO y MEHs €CTh MEJIKHe
TEXHHYECKHE 3aMeuYaHus, KacarollMecs JHIIb CTUJIA H3JI0XKCHHSA TEeX WJIH HHBIX
BorpocoB. OJHaKo, UMEHHO KaK JHCCEPTalMsA, TEKCT BOCIPHHHMAETCS OBOJBHO
CII0’KHO, TIOCKOJIEKY HE COJIEPIKUT CCBUIOK Ha COOCTBEHHBIE pabOTHI aBTOpA U HE UMEET
TIPMBBIYHOTO BBEJCHMA B BHae 0630opa JmTepaTyphl. OTdacTH, Takod cmocob
U3JI0KEHHs OIIPaBJaH: MHOTHE HCCIIeNyeMBle MpobiaeMbl (pOpMyIHPOBAIHCH aBTOPOM
«c Hy1». TeM He MeHee, JIMIIb MHOTOJIETHEE 3HAKOMCTBO C aBTOPOM H C €ro paboTamu
HO3BOJIIJIO JOCTATOYHO JIETKO BOCCTAHOBHTH B  XPOHOJIOTHYCCKOM  IODSZIKE

3arparuBacMbI€ B JaHHOM JUCCepTallui TEMBI U BBIICIINTD JIMYHBIA BKJIA[ aBToOpa.

Pasymeercs, BBICKa3aHHO€ 3aMEYaHHE II0 CTPYKType JIHUCCEpPTallMd  HOCHUT
MCKITIOYATEIHHO XapaKTep MOXEIAHUS M HICKOJIBKO HE yMalIdeT JOCTOMHCTB JaHHOH
paGoTHI. Sl uMTaN AMCCEPTALMIO C YAOBOIBCTBHEM H MHTEPECOM, B paboTe OTpaxeH
PAN KJIACCMYECKHX pe3yJbTaToB II0 TEOPHH IIOJMMEPHBIX IIETOK, MOIyICHHBIX
aBTOPOM Ha MPOTSHKEHWH MHOTMX jeT. COBpEMEHHBIE PE3yJIbTaThi, BOLICALIHE B
JIMCCEPTALMIO, aKTYaJIbHBI W IIEPCIICKTUBHEL, & IIOJIOXKEHHsI, BEIHCCCHHBIC HA 3aIIUTY,
IOJHO M aJEeKBaTHO OTPAXAIOT IIPOBEJCHHbIE HCCIeAOoBaHHA. MOXHO 3aKIIOYHTh,
yro muccepramus Onera Bnamumuposuua Bopucosa «Teopmsi xoHdopmanmii

3apssKeHHBIX MAKPOMOJIEKYJI B PACTBOPax H BOJIM3M NMoBepXHOCTel pasaena ¢as»



YIOBJIETBOPSET TPpeOOBaHUSAM, IPEIBSIBISIEMbIM K JOKTOPCKHM IHCCEpPTAlldsIM ITyHKT
9-14 «IlomoxeHUsT O TOPSAKE NPUCYXKIEHUS YYEHBIX CTEIICHEH», YTBEPKICHHOM
[IOCTaHOBJICHHEM TIpaBUTEIbCTBa Poccuiickoit @eneparum Ne 842 ot 24 cents6ps 2013
r., a e¢ aBrop bopuco Oner BrnaauMmupoBu4, 3acCily’KHBAacT IPUCYXKIECHUS YYECHOH
CTENIEHH JIOKTOpa (PU3MKO-MareMaTHUecKuX Hayk Mo crnenuainsHoct 02.00.06 -

BBICOKOMOH@KYHSIprIe COCIUHCHHUA.

JlokTop pu3nKo-MaTeMaTHIECKUX HayK,

BeIyILIU# HAY4YHBIH COTPYIHUK cekTopa Maremarndeckoi Pu3uku
®denrepaIbHOTO TOCYAAPCTBEHHOTO OFOIKETHOTO YUPEKACHHS HAyKU
Ousuyeckuit uHCTUTYT UM. [1.H.JIeGenena

Poccuiickoii akagemMuu Hayk

S

Cepreit Koncrantunosny Heuaes

aapec: 119991 I'CII-1 Mocksa, JlenuHckuit mpoctekT, 1.53, PUAH
Tenedon: 8(495)135-42-64
dakc: 8(499)135-78-80
91 moura:  postmaster@lebedev.ru
noAnmucChb 3ABEPS'D

29 oxTsa6ps 2014 rona

Monyxuna H.T.

YueHbiit cekperaps
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