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Juccepranus Anexces AuiekcanapoBuya [loomKoro mocBsieHa TEOPETHUECKOMY
H3YUYCHHIO CHUCTEM, JIUIS KOTOPBIX NPUCYINH SBJICHHS BHYTPHMOJICKYJSIPHOH CErperamuu - TO
€CTh IPOCTPAHCTBEHHOIO pa3lesieHHss YacTed CHCTeMbl Ha HaHoMmacmTabax. Paccmorpen
[IMPOKKUH HAOOP CHCTEM — OT TOMOTIOIMMEPHOH IIETIH B IIOXOM PAaCTBOPHUTENE, IIPH PaCTSHKEHUH
pacnajaronlyrocss Ha MEKPOOOJIaCTH C pa3HbIM COJAEpP)KaHHEM IIOJIMMEpa, 0 MOJMMEPHBIX 3BE3]
H METOK, a TaKKe INPUBUTHIX CIIOEB, OOpa30BaHHBIX pa3BETBIEHHBIMH T'HOKOLEMHBIMU
MaKpoOMOJIEKYJIaMH W JIMHEWHBIMH ITONYXECTKUMH MakpoMojekylamMu. HMHrepecHo, 4TO
OOJIBIIMHCTBO HMCCJIEIOBAHHBIX CHCTEM MPEJCTaBISAIOT OO0 TOMOIIOJMMEPHBIE CHCTEMBI,
MHKpPOCErperanysi ¥ BHYTPUMOJICKYJISIPHOE CTPYKTYPHPOBAaHHE KOTOPBIX 00YCIOBICHA OTHIOIb
HE DJHEPreTHYECKOH HECOBMECTHMOCTBIO XMMUYECKH PA3JHYHBIX BEIIECTB, U B HEKOTOPOM
CMBICJIC SIBJISIETCS OOJIee TOHKUM M OTHIO/Ib HEOYEBU/IHBIM SIBJIEHUEM.

He ™Mory He OTMETHTh aKTyalbHOCTh palOThI, KOTOpas oOOYCJOBJI€HAa TEM, YTO
SKCIEPHUMEHTAIbHOE M3YYEHUE PACCMOTPEHHBIX B pabOTE CUCTEM CTalI0 BO3MOMKHBIM TOJBKO B
mocjeaHee BpeMs, KOrJia, ¢ OJHOW CTOPOHBI, OBUIH CHHTE3MPOBAHBI IOJMMEPHBIE OOBEKTHI
CJIOKHOT'O TOIIOJIOTHYECKOTO M XHUMHYECKOTrO0 CTPOCHHs, a C JPYrod CTOPOHBI, pPa3BUTHI
OKCIIEPUMEHTAIIbHBIE METOJUKH, ITO3BOJAIOIINE IPOBOJUTH IETAJbHOE UCCIEIOBAHHE TaKOIo
poia CHCTEM M MaHHITYJIHPOBaTh OJMHOYHBIMU MAaKpOMOJIEKYylIaMH. B 3To CBA3M IOCTpOEHHE
TEOPETHYECKUX OCHOB OCOOCHHOCTEH IOBEICHHUS MOTMMEPHBIX OOBEKTOB C y4eToM 3¢ (eKToB
cerperamdy, IPeACTaBIsIeTCs HE TOJBKO AaKTyadbHBIM, HO M IPAKTUYECKUM Ba)KHBIM
HCCIIEIOBAHUEM.

Hayunast HOBH3HA Pa0OTHl COCTOUT B TOM, YTO B HEH BIEpBbIE IIOCTPOEHBI TEOPUU
CHCTEM Da3HOM CTEleHH CIO0XHOCTH, JUI1 KOTOPBIX CYIIECTBEHHYIO pOJIb UIparoT 3¢deKTs
BHYTPUMOJICKYJISPHON Ccerperanyy, IpPOBeAEH aHAIU3 U YCTAaHOBJIEHBI 3aKOHOMEPHOCTH
[IOBEJICHUS HOBBIX, paHee HE HCCIEAOBABIIMXCS HU TEOPETUYECKH, HU SKCIEPUMEHTAIBHO,
cucreM. Mcmonp3oBaHHE B3aUMOJIOTIONHSIONIMX METOJOB AHAIWTHYECKOM M YHCIEHHOIO
MOJIEIMPOBAHUS METOJIOM CaMOCOITIaCOBAHHOTO IIOJIS Pacy&TOB METOJOM CaMOCOIIACOBAHHOIO
0JII, ¥ CPaBHEHHE B psilie Cly4yaeB Ipe/CKa3aHUi TEOPHUH C pe3ysibTaTaMH 3KCIHEPUMEHTOB U
JAHHBIMH KOMITBFOTEPHBIX OSKCIEPUMEHTOB II03BOJIIOT CHENaTh BBIBOJ O /J0CTOBEPHOCTH
[IOJIyYEeHHBIX PE3YJIbTATOB UCCIIEJOBAHHS.

B mepBoit riaaBe guccepTaliiM pa3BUTa TEOPUS MEXAHWYECKOr0 pa3BOpPAYHBAHUSA
rOMOIIOJIMMEPHOM  TJ100yibl.  McTopus TeOpeTHYeCKUX MCCIEJOBaHMH 3ToH  mpoOiieMsl
HACUYHUTHIBAET Y)KE€ POBHO 25-1eT — nepBas padora A. ['anenepuna u E.b. JKynunoi, B koTopo#
pa3BopayuBaHhe OJMHOYHOM ITOOYJIbl H3Y4aloCh B paMKax CKEHIMHIOBOrO mojxoja Oblia
onyOnukoBana B 1991 r., nanee 3agada uccieoBagach MHOTHMHU aBTOPAMH, C HCIIOJIb30BAHUEM
pazIMYHBIX IOJAXONIOB, BKJIOYas METOAbl AHAIUTHYECKOM TEOPHH M  KOMIIBIOTEPHOIO




moenupoBanus (Monre-Kapro, MosiekynspHas IHHaAMHKa, TOYHBIN Iepecyér KoHdopmanuil Ha
pemérke). Tem He menee A.A. IlonomkoMy ynamock BHECTH CBOM CyIIECTBEHHBIH BKJIaJ B
U3ydeHHe O5TO KJIaCCHYECKOW IpOoOIeMbl, BIEpBBIE MNPOBEAsS MOJCIMPOBAHUE PACTSHKCHUE
r100yabl ¢ TMOMOIIBIO YHCICHHOTO METoJa camocoriacoBaHHoro mons Cxolrenca-®mupa u
IIOCTPOMB COOTBETCTBYIONIYIO KOJHYECTBEHHYIO aHATUTHYECKYIO TEOPHIO, COINIACYIOMIYIOCs C
pe3yjbTaTaMd MOJENUpOBaHMs. [Ipy 3TOM HCCIIENOBAIOCh PACTSDKEHHE TIIOOYIBI  IBYyMs
croco0aMu, WM B ABYX COMPSKEHHBIX TEPMOJAUHAMHYECKUAX aHCAMOIIX — NepOPMAIIHOHHOM U
CHJIOBOM — M OBLIO IIPOBEJICHO MX COMOCTABJICHHE, B TO BPEMsI KaK aBTOPHI PEABLTYIINX paboT B
OCHOBHOM OTPaHMYHBAIACH PACCMOTPEHUEM JIUIIH OJHOTO U3 CIIONOOOB.

MoenupoBaHie METOIOM CaMOCOTJIACOBAHHOTO TIOJS MO3BOJMIO «YBHIETH» - C
HOMOILILI0 HpodHIeH IJIOTHOCTH — Kakue TpaHchopMmanuu riao0yna OpeTepreBacT MIpU
pacTsSHKEHHH M IOCTPOMTHh COOTBETCTBYIOIIME KpHBbIe pacTspkeHus. [lokaszaHo, 4yTo Ipu
pa3BOpaYMBaHUU 100y JTBI B Je(OpMaATMOHHOM aHcam0iie OCYIIECTBIIAETCS
[I0CJIEI0BATENFHOCTD JIBYX BHYTPHUMOJICKYJISIPHBIX KOH(GOPMAIMOHHBIX MEPEXOJ0B, NMEPBBIH U3
KOTOPBIX CBsI3aH C BHYTPUMOJIEKYJISIPHBIM MHKPO(a30BbIM pPacclOoeHHEM B Iyo0yse, Korja:
YacTh MaKPOMOJICKYJIBl HAXONUTCS B TIOOYJISPHOM, a 4acTb — B PABHOMEPHO M CHIJIBHO
pacTSHYyTOM coCTOsHMU. [ 7100yna TakuMm 00pa3oM HMMeeT KOH(GOPMAIMIO «TOJOBACTHKA) C
rno0yJISpHOM  «rojOBOM» ®  pPacTSHYTBIM «XBOCTOM». Bropoit mepexon cBsizaH co
CKAUYKOOOPa3HbIM H MOJIHBIM HCYE3HOBEHHEM ITI00YISIpHOM a3kl U mepexo oM MaKpOMOJIEKYJIbI
U3 COCTOSIHHSI «TOJIOBACTHKA» B COCTOSHHE PACTSIHYTOH «OTKpBITOI» nemu. Pa3zBuras teopus
Jajla BO3MOXKHOCTH IPOBECTH JCTAIBHBIN aHATH3 IEepeXoA0B TIo0yjga — «roJOBacCTHK» H
«rOJIOBACTHK» - PACTSIHYTAasl UEIb U IIOCTPOUTH THarpaMMy COCTOSIHHI pacTArHBaeMOU ITO0YIIb,
«IIarHyB» MPH 3TOM B 00J1aCTh OONBIINX CTENEHEHW MOTMMEPU3AlMHU, IJe YUCICHHbIE PacU&ThI
CTaHOBATCA MPOOJEMAaTHYHBIM B CHIY OOJBIIOrO pa3Mepa cucreMa (C Jpyrofl CTOpPOHH,
CpaBHEHHE Pe3yJIbTATOB TEOPUH M MOJEIMPOBAHUS IIOKa3bIBAET, YTO MX COIJIACHE C POCTOM
CTENEHH MOJUMEPH3AIMU JIMIIb yiaydmiaercs). HOBbBIM M BaXHBIM SBISETCS BBIBOJ O
CYIIIECTBOBAaHMM  MHHHMAJIBHOIO  YHMCIa MOHOMEPHBIX 3BE€HbEB B  MaKpOMOJIEKYIIE,
bopmupyromieii ro0yiay, Hpd KOTOPOM B pacTAruBaeModl B AehOpMALMOHHOM aHcamOile
rio0yJie BCE emié mpoucxXoauT Mukpodazosoe pasaenenue. [lokazaHo, 4To 11 KOPOTKUX I7100YI1
HUMEETCS CBOSI KpUTHYECKas TOYKA, B KOTOPOH HCYe3aeT CKA4OK IPH Pa3BOpPaYUBaHUU IVIOOYIIBI
IIPUJIOKEHHOMN CHUJIOH, U II100yJIa pacTArHBACTCS HEMPEPBIBHO.

OpHrHHATBHBIM SBJISIETCS U pellIeHHe aBTopa NPUMEHUTH IpeedpazoBanue Jlexanapa K
pe3yiapTaTtaM MOJEIUPOBAHUS PACTSHKEHHS TJI00YJIbI, MONYy4YeHHBIM I JAedhOpMaluOHHOIO
aHcaMOIs1, C LENBIO MOJYYUTh 3aBUCHMOCTH CBOOOAHOM sHeprun ['nbbca u paccTosHUA MEXITY
KOHI[AMH MaKpOMOJIEKYJIbI KPUBBIC OT MPUIIOKECHHOM CHJIBI B CHJIOBOM aHcaMbie. DTOT MOIXO0A
[O3BOJIMI HE TOJIBKO HM30€XaTh MPSIMOTO0 MOJIETHPOBAHHS PACTSKEHHUS ITOOYJIBl B CHIOBOM
agcamM0lie, HO M OYEHb HAIIAAHO MPOJIEMOHCTPUPOBATh HECTAOMIBHOCTE MHUKpOda3HO-
pa3eIEHHOrO COCTOSHUS IPH PACTSDKEHHHU I100YJIBI HOCPEACTBOM IMPUIIOKEHHOM cuitbl. Takum
obpasom, A.A. [lonoukuii BrepBble MOKa3all, YTO NMPHUHYAUTENbHAsS QUKCALHI HEPABHOBECHBIX
pa3MEpPOB  MakKpOMOJIEKYJIbI ~ BBI3bIBACT  BHYTPUMOJEKYJSPHYIO  MHKDOCEIpEeramuio U
COCyLIeCTBOBaHHE 00JlacTell ¢ pa3HbIM OOBEMHBIM COAEPKAHHEM IOJUMMEpPA M PA3IMYHBIMU
KOH(POPMAIMOHHBIMU COCTOSIHUSIMH. Bo BTOpOH TI7laBe OH MOKasal, YTO Takoro poja



MHKpOCerperanus BO3HHKAeT NMPH KOMIAKTH3AIMH 3BE371000pa3HbIX MaKpOMOJIEKYJ. MOKHO
NPEINONIOKUTh, UYTO  SBJICHHUS  MHKpOCErperanuy, HHAYIUPOBAHHbIE  MEXaHHMYECKHM
pacTsokeHHeM, HaOMIoJaroTcsi M B JAPYIMX CHUCTEMax CO CJIOKHOM apXHTEKTYpOH, dTO
[I0TYCPKUBACT YHUBEPCATIBHBINA XapaKkTep NPeAIOKEHHONH MOJETH U OJIYYEHHBIX Pe3yIbTaToB.

Bropas rinaBa quccepranuy MOCBSIeHa U3yUEHUIO 3B€3/1000pa3HbIX U rpeOHE00pa3HbIX
MOJIMMEPOB THNA «AIPO-KOPOHa», TO €CTh MOJMMEPHBIX 3BE31 M rpeOHEH, Tyyn HiId GOKOBBIE
[EeNd KOTOPBIX SBISIOTCS AuOIoK-cononmumepamu AB. Eciu 610k A u B BeIOpaHBl TakuMm
o0pa3oM, 4To BHYTpeHHU# 610k B koymancupyet, a BHemHUH 010k A HaOyxaeT B pacTBOpHUTEe
(o1 KOTOPBIM MOJpa3yMeBaeTcs BOJa), TO Takas 3Be3/a Wi rpeOeHb GOPMHUPYIOT B pacTBOpE
MHIIEJUTY C INIOTHBIM INIOOYJISIPHBIM (KOJLIATICHPOBAaHHBIM) SAPOM M HaOyXIIeH KOpoToi.

[lepBas yacThb raBel 2 NOCBAIIEHA TOCTPOCHUIO TEOPUH KOH(POPMAIIMOHHOTO IIepexoa B
ampuduibHOi AB-3Be3/1e, CBSI3aHHOIO ¢ Pa3BOpauyuBaHHEM [IOOYIISIPHOTO S/pa Mo JeHCTBHEM
TSHYIIEH CHJIBI CO CTOPOHBI KOPOHBI. [Ipu mocTpoeHun Teopuu M pacuére cBOOOIHOW SHEPTUH
rJI00YJISIPHOTO sIIpa YHUMOJIEKYJISIPHOM MMIIEUIBI aBTOpP OIHMpAeTCsl Ha pe3yJbTaThl IVIaBbl 1,
c/ieNiaB MPEeIOJIOKEHHE O TOM, YTO MO AEHCTBUEM TAHYLIEH CHIIBI KOPOHBI B pe MPOU30UIET
MHKpo(da30Boe paceIoeHHe Ha II00YISIPHYIO M PacTAHYTYIO YacTh. Beé 9T0 monpobHo omucano
B jauccepranud. [lpu pacuére cBOOOAHON SHEPrUU MOJIUIEKTPOIUTHOR KOPOHBI aBTOP
YYUTBIBAET HEOJHOPOJHOCTh PACIIpe/IeNIeHUs] KOHLIEHTPAIMK I0JIMMepa B KOPOHE U UCHOJb3YeT
TaK Ha3bIBAEMOE JIOKAJIbHOE, WM KBa3U-IJIOCKOE, TPUOIMKEHHE.

[lokazaHo, YTO yBEJIMYEHHUE TSHYIIEH CHUJIBl CO CTOPOHBI KOPOHBI, BBI3BIBAEMOE
YBEJIMUCHHEM CTEMEeHM WOHHM3AIlMM Jyded WM YMEHbIIEHHEM HOHHOM CHIIBI pacTBOpa
(KOHILIEHTpALIMHU COJIU B PACTBOPE), IPUBOIUT K [IOCTEIIEHHOMY Pa3BOPaYMBAHUIO ITI00YISPHOTO
spa YHUMOJIEKYJISIPHOH MHMIIEIIIbl, KOTOPO€ CONPOBOXKIAETCS JBYMS IOCIIE€NOBATEIbHBIMU
KOH(GOPMaIMOHHBIMHA Tiepexojamu. [lepBblii mepexoa HENpepbIBHBIH H CBS3aH C HAYyaJloM
MUKpo(}a3HOro paccioeHuss B sApe, TOorja Kak BTOPOH IIepexo] OTBEYaeT IOJHOMY
pa3BOpaYMBAHMIO sIIpa U CONPOBOXKIAETCS CKAYKOOOpa3HbIM yBEIHMYEHHEM pa3Mmepa sipa H
pa3mepa 3Be3[bl B LeJoM. B cioyuyae MHOrOIy4eBbIX 3BE3J Ppa3BOpPayMBAaHUE TaKkKe
COIPOBOKAAETCS MUKPO(a30BBIM pa3/ieIeHHEM B sIIpe, HO UIET HEIIPEPHIBHO, O€3 CKA4YKOB.

[TockobKY 71 TOCTPOEHHUS. TEOPUH OB ClIeNIaH psiji ONPEAE/ICHHBIX IPEANOI0KEHUN 1
JIOTIYIIEHUH (KaK yXe YIOMHHAaBIIeecs O MHKpPO(ha30BOM pa3lelieHHH B f1pe, a Takke O
JIOKJIBHOM 3JIEKTPOHEHTPAIBHOCTH B KOPOHE, 00 y3KOH MeX(hazHOU I'paHHUIe MEXIY SAPOM H
KOPOHO, O MPEHUMYIIECTBEHHON JIOKATH3allMH KOHIIOB [eTNeld KOPOHBbF Ha NepuepUur MHUILIEILIBI
U Jp.), OBLJIO IPOBEJIEHO MOJEIHPOBAHUE 3BE3/bl B paMKaX METOJa CaMOCOITIACOBAHHOIO MOJI,
OJIHOM M3 IIeJIbI0 KOTOPOTro ObliIa MPOBEPKA STHUX MOJIENBHBIX MPEAnoiokeHuil. MoaenupoBanue
MOJATBEPIUIO KaKk OOOCHOBAHHOCTh OCHOBHBIX IIPEAINOJOKEHUH, HCIOJIB30BaHHBIX IIpH
MIOCTPOEHHUU  AHAIUTUYECKOM TEOpPHH, TaKk M  IPEACKa3aHHBIA TEOpPHEH  CLEHApHiH
pa3BopadyMBaHHs SApA.

Bo BTOpo#i yacTH riaBel 2 QUCCEPTAllMU PacCMOTPEHBI IpeOHEe0Opa3Hble COMOIMMEDHI
(MOJIeKyJIsIpHBIe MIETKH) THIA SIPO-KOPOHA, IOTPYKEHHBIE B CEJIEKTUBHBIA pPacTBOPHUTEIb,
SBJIAIONIUNCS TEPMOJMHAMHYCCKU IIJIOXHM JUIsI BHYTpEeHHero OJoKa sapa W XOpOIIUM — JUIs
He3apsHKEHHOro 0sioka KOpoHbL. C MOMOIIBIO YHCIEHHOIO METOJa CaMOCOIIaCOBAHHOIO MO
OBLT IIPOBEIEH aHATM3 MPOJOJIBPHONU CTPYKTYPB! TaKOH IETKH U IIOKA3aHO, YTO NPH YXyALICHUU



KauyecTBa PacTBOPUTEIIS I BHYTPEHHEro OJIOKa IIUIMHAPHYECKAs CTPYKTypa sapa CTaHOBUTCS
HECTaOMJIBHOM, M NMPOUCXOIUT BHYTPUMOJIEKYJIIPHOE HAHOCTPYKTYPHUPOBaHHE C 0Opa3oBaHUEM
CTPYKTYpPBl ~ THIIAa  «OXepenabs». Toduka  mepexoJa M CTPYKTYpPHbIE  CBOMCTBa
BHYTPHUMOJICKYJISIPHBIX KOJUTAIICUPOBAHHBIX HAHOJIOMEHOB OIPENENSIOTCS B NEPBYIO OYepe.b
CTENEHBIO MMOJHMEPH3AIMH U KA4eCTBOM PAaCTBOPUTEJIS JUIS BHYTPEHHETO IUIOXO PACTBOPHMOIO
(conBooOHOTO) Os1oKa. J[yst MOJIEKYJISIPHBIX HIETOK C JKECTKOH (MM MOTYTMOKHX) OCHOBHOM
nensio  3pdextT CcoapBOQMILHOrO 0JI0Ka KOPOHBI SBJISETCS MaprHHaIbHBIM. [lokaszaHo
KaYeCTBEHHOE COOTBETCTBHE pE3YJIbTATOB PAacY&TOB METOJOM CaMOCOIJIACOBAHHOTO TOJS C
9KCIEPUMEHTAILHBIMU JTaHHBIMH M pe3yJIbTaTaMi MOJEIMpPOBaHUs MeTo oM MonTte-Kapio mst
AHAJIOTUYHBIX CUCTEM JPYTUMH aBTOPAMHU.

Tperbst riiaBa JuCCEpTAllMM TMOCBSAIICHA HCCIENOBAHUIO CTPYKTYPHBIX CBOMCTB
JCHIPOHHBIX INETOK W CMEIIAHHBIX OIETOK H3 PEryJNSIpHO pa3sBETBIEHHBIX U JIMHEHHBIX
MakpomoJiekysl. Ha ocHOBaHMM aHaJIM3a JaHHBIX, OJTYYEHHBIX C IIOMOIIBIO YHCICHHOTO METOIA
CaMOCOIIaCOBAaHHOTO I10JIS, BIIEPBBIE CJEJIaH BBIBOJ O CIOMCTOW HJIM MYJIbTHIIONYJISIIUOHHON
BHYTPEHHEH CTPYKType IIETOK M3 MPUBUTHIX JEHIPOHOB. Pa3neneHue NeHIPOHOB B IIETKE HA
HECKOJIBKO TPYIII, KOTOPBIX aBTOP Ha3bIBAET «IOIMYJISLUSAMHUY, ONPENENIeTCS HE0OOX0AUNMOCTHIO
«yIIaKOBaTh» JPEBOBUIHBIC MAKPOMOJICKYJIbI B METKE U KOHEUYHOU PaCTsDKUMOCTBIO CIieiicepoB
neHapoHoB. [Toapo6HO paccMOTpeHa CTPYKTypa HIETKH M3 JIEHIPOHOB HEPBOH TI'CHEpalMd —
NPUBUTHIX 3BE3N. B 3TOM ciydae B mieTke GopMHpyeTcs IBE NOMYJISALHU 3BE3N (AEHIPOHOB):
BOJI3M TOBEPXHOCTH TPUBUBKHM IIE€TKa OOOTallleHa 3BEHBSIMM 3BE3/ CO €Iad0 pacTIHYTHIMH
Jdydyamd. Bropas DOMynsAmus XapaKTepH3YIOTCS CHJIBHBIM, OJM3KMM K IIpeZelbHOMY,
PaCTSDKEHHUIO JIyda, 32 KOTOPBIA 3Be3[a MPUBHTA K MOBEPXHOCTH, U JIOKATH3aIMeil cBOOOAHBIX
Jy4ed TPEHMYIIECTBEHHO Ha mnepudepun meTku. PaccumTaHbl JBYXTOYEYHBIE YCIIOBHBIE
GYHKUMH pacipesieieHdss KOHIIOB M TOYEK BETBICHHUS, ITO3BOJMBINKE CHEIAaTh BBIBOA O
BHYTPHICHIPOHHBIX KOppeALUHUAX B INETKE, a TaKKe pacCUuTaTh JAOJIO JIyded 3BE3J,
HAMpaBJICHHBIX B CTOPOHY IOBEPXHOCTH IPUBHBKH (KOHIIBI KOTOPBIX OJIMKE K IOBEPXHOCTH,
yeM TOYKH BeTBJIeHHsS). OKazanoch, YTO J0JII TaKHMX 3aBOPOTOB Maya, a MX «HUCTOUHHKOM»
SBJIAIOTCS UCKITFOUUTEBHO 3BE3/IbI U3 CJ1a00 PaCTIHYTON MOIMYJISIHH.

Taxum 06pazoM, MPOAEMOHCTPUPOBAHO, YTO Pa3BETBIEHHAS TOMOJOIUS MAKPOMOJIEKYJI B
HIETKE MOXET SBUTHCS TPUYUHON BEPTHKAIBLHOW cerperamuyd B MIETKe (IIpU JIOCTATOYHO
IUIOTHOM TMPHBHBKE JEHAPOHOB) LEJIBIO KOTOPOH SBISETCS DPEHIUTh MPOOIEMY «YIAaKOBKH»
Pa3BETBIEHHBIX JICHAPOHOB. v

Bo BTOpOif YacTH TpeThed TJIaBbl PacCMOTPEHBI CMEIIaHHBIE HIETKH, COJEp)Kallye
3Be3/1000pa3Hble ¥ JIMHEHHBIE MaKpOMOJICKYJbl. B 3ToM ciydae, ciemysi aHaJoOrHu C
OMaMCIIEpCHON MIETKOW M3 JIMHEHHBIX IIenei, HEOIHOPOAHOCTh COCTaBa INETKH H3HAYAIBHO
«3aKJIaIbIBAET» B Heé HEOOXOAUMOCTh BEPTUKAIBHOM Cerperauiy KOMIIOHEHTOB — 110 KpalHen
Mepe WX KOHIeBbIx rpymn. CuTyauus, BIpoueM, OKaspiBaercs, emé Oomee cioxHoi. Ilpu
ompezeieHnd KoHGopManuil 3Be3x M JMHEWHBIX LieTedl B CMEIIaHHOH INETKE BaXXHYIO DPOJb
UTPAIOT COOTHOILICHUS MX MOJIEKYJIIPHBIX MacC U JUIMH HauOOJIBIIETO JHHEHHOTO y4acTKa — TaK
Ha3bIBAEMBIX «UIMHHEBIX IyTei». KOpoTKue JHMHEWHBIE LENH pacrojiararoTcs BOIH3H
NOBEPXHOCTH [IPUBUBKH, a B CITy4ae JUIMHHBIX LeNlel U 3BE3]] ¢ HEOOIBIINM YUCIIOM JIydel Henu
NPOXOJAT Yepe3 CJIoi 3BE37, BBIBOJS CBOM KOHIIEBBIE IPYINIBI Ha neprdepHo METKH — 3Ta




CUTYyaIlMsl OYCHb I0X0Xa Ha Ty, YTO HAOMIOZAaeTcs B KIACCHYECKHX OMIUCIIEPCHBIX MIETKAX U3
JUHEHHBIX Heneid nByx MiuH. OQHAKO NMPH CMEIICHHH B MIETKE JJIMHHBIX JTHHEHHBIX LETel W
3BE37] ¢ OOJIBIIMM YHCJIOM JIy4dei, KOr/ia Iellb UMEET OOJBIIUN «IJTMHHBIN MyTh», HO MEHBIIYIO
MOJIEKYJISPHYIO Maccy, 4eM 3Be3lla, KOH(GOpMalMH 3BE3 M JMHEHHBIX LENeidl OKa3bIBAIOTCS
CYIIECTBEHHO 3aBUCSIIMMHU OT IIJIOTHOCTH TPUBUBaHMS M cocraBa INETKU. [lpm penkoit
MIPUBHUBKE [EMH B MIETKE BCEraa BenyT ceOs Kak kopoTkue. [Tpu cpenHei 1 BHICOKOH MITOTHOCTH
MPUBUBKH, €CIIM JIOJISl IMHEHHBIX LleNel Maja, TO OHHM BeAyT ceOs KakK “TpOXOAHBIE” JUIMHHBIC
ey, X CBOOOJHBIE KOHIBI HaxoJsaTcs Ha nepudepun metkd. Ecnu ke nuHeiHblE Lenu
COCTABJISIFOT OCHOBHYIO MacCy HIETKH, TO OHU BeAyT ce0sl KaKk KOPOTKHUE, 3aHUMasi IPOCTPAHCTBO
BOJIM3M TOBEPXHOCTH MPHUBHUBKM U “‘BRITANIKMBas 3Be31bl K nepudepuu mérku. [lepexombr
MEXIY OTHMH JBYMS pEXHMaMH IPOHCXOIIT B 00JaCTH NPOMEXYTOYHBIX COCTaBOB U
XapaKTepU3yIOTCS OMMOJATBHBIM paclpe/ie]IeHHeM KOHIIOB JIMHEHHBIX Lernel (TakuM oOpasom,
HE TOJIBKO IIPUBUTHIC 3BE3IBI, HO U JIMHEHHBIE 1IETTU pa3/e/IfIOTCs Ha JIBe MOnyJsiun). BaxHo,
YTO TAKOW MEPEXO0Jl MOXKET TakXe ObITh BBI3BAH HW3MEHEHHEM KauyecTBa PacTBOPUTENS IpH
(bUKCHPOBaHHOM COCTaBE CMEIIAHHOMN INETKH.

B d4erBepToii riaBe auccepranuu pa3BUTa Teopus xuakokpuctawmdeckoro (OKK)
YIOPSIIOYEHUST B TOJMMEPHBIX HIETKAX, OOpa30BaHHBIX HPUBUTBIMU LEMSMH CO CBOOOHO-
COWICHEHHBIMU JKECTKUMH cerMeHTamMu MccienoBanbl Tpu crmocoba, ¢ MOMOIIBIO KOTOPBIX
MOXHO Bb3BaTh JKK-ymopsgouenue B IIETKE: KOJUIAlC MpH  YXYIIIEHHH KadecTBa
pacTBOPUTEISI, CKaThe METKH BHEIIHEH CHKUMAIOIIEH IUIOCKOCTBIO M JEHCTBHE IONEPEYHOIO
caBuroBoro nosist. [Tokasano, 4To 3TH TpU CUTyallMH yIOOHO paccMaTpUBaTh B paMKaX €IMHOIO
MOJX0J[a, 3aKJIOYAIOMIEroCss B BBIIEJEHUH BHEIIHEro (YIpPaBISIONIEro) IapaMerpa M
«BHYTPEHHHX» IapaMeTPOB CHCTEMBI, 3HAYCHUSI KOTOPBIX CHCTEMa «BBIOHMpAET camay ¢ LEIbIo
MUHHUMH3AUH  CBOeH cBoOOAHOM dHepruu. llpu 3ToM He paccMaTpUBarOTCS HUKaKUe
JIOMOJTHUTEIbHBIC B3aUMOICUCTBHSI CETMEHTOB JPYr C JPYroM (HalpuUMep, OpUEHTAlMOHHO-
3aBHCHMBIE) MM C TIOBEPXHOCTHIO MIPUBHUBKH (110/110%kK0#). [TokazaHo, uTo ¢pusnyeckas kapTuHa
XK mepexoma Bo Bcex TpEX CllydyasX MMEIOT OJMHAKOBBIE OOINMe 4yepTsl: (a3oBblil mepexon
[EPBOTO pOAa B HE CIHIIKOM TIyCTO NPUBHTON IETKE INPU H3MEHEHHMHU YIPABISIOLIETO
rapaMeTpa, co CKaukooOpa3HbIM H3MEHEHHMEM IUIOTHOCTH INETKH U CTENECHH YIOPSAJIO0YEHHS B
TOYKE Tepexojia U HEMpPEephIBHBII Mepexoa B rycTo npuBUTOH meérke. ITpoBenéH moapoOHsIit
anamm3 JXKK nepexona.

[TocTpoena mawarpaMMa COCTOSHHI CBOOOJHOH IIETKM B KOOpAMHATax (mapamerp
AQHU3OTPOMUU CETMEHTa — IUIOTHOCTh IPUBHUBKH), ITOKa3blBaollas, KakuM obOpazoM Oyner
ocymectBaTbes KK ymopsimoueHne B IMIETKE IPH YXYAIIEHHM KadeCTBa PacTBOPUTEIISA:
CKaukooOpa3Ho, kak (a3oBplid mepexox | poja, HEMpepbIBHO (HE SBIATBCS (a30BbIM
[IEPEXO0I0OM) HIIM HE OCYIIECTBISTHCS BOBCE — €CIIH LIENOYKH COCTOST U3 KOPOTKHX CETMEHTOB.
Ob6nacty, OTBevarOlIHe CKayKooOpa3HbIM ImepexojaM | pojJa M HEmpepbIBHBIM IEpexojaM,
pa3jieieHbl JTHHHSAMH DPEryJSpHBIX W CHHTYJISPHBIX KpPHUTHYECKHMX TO4YeK. B peryisapHoi
KPUTHYECKOM TOYKH MEepexo]] UMeeT MOpAAOK 2. B CHHIYIApHONH KPUTHYECKOH TOYKE IEPEXO]
OCYILECTB/ISIETCS P IJIOTHOCTH [TOJIMMepa MIETKH, PaBHOH eUHUIE, €3 CKauKa MJIOTHOCTH, HO
CO CKaykoM TapameTrpa mopsaka. [Ipu Manblx 3HadeHHSAX napamerpa aHuzoTponuu XKK-
yIopsiio4eHre HeBO3MOXKHO, M KOJUIAIC METKU IPUBOJIMT, HAIIPOTHUB, K €€ pasynops109EHHIO.



[Tpu cxaThy IETKH BHENIHEH CXKUMAIOIIEH IJIOCKOCTBIO, K KOTOPOH IMPUJIOKEHA CHIIA,
HaOJII0JaeTCs MMOJIHOE KaYyeCTBEHHOE CXOJCTBO ¢ ¢usnyeckoit kaptunoit KK ymopsaodenus B
CBOOOJHOM MIETKE: C POCTOM YIPABJIAIOUIETO I[apameTpa (CHUJIbl) NMPOMCXOAUT IIEPEXOH U3
HaOyXIIero B IJIOTHOE YIOpPsIOu4eHHOe cocTosHue. [loxoxkas kapTuHa HaOMOaeTcs U IpH
JarepaipHOM nedhopManuu METKH, OJHAKO 3/eCh CIEIyeT OTMETHTh, YTO JIaTepajibHas CHia
[PUBOAUT K IOBOPOTY HANpABJICHUS NPEUMYIIECTBEHHOH OpHEHTauuM Lened (Aupexropa
CHCTEMBI, OTHOCHTEJIBHO KOTOPOTO OTCUYHMTHIBACTCS IapameTp mnopsaka). braromaps sTtomy B
IUIOTHOM YIIOPS/IOYEHHOM COCTOSIHHH CETMEHTBhl OPHEHTHPOBaHBI (DAaKTHUECKH MapajlIe]bHO
IJIOTHOCTH IIPUBUBKH M3-3a 3HAUUTEIHLHOIO HAKJIOHA AUPEKTOPA, & LIENHU CHIIBHO PACTATHBAKOTCS
[0 CpaBHCHHIO C pa3MEpPOM, XapaKTepHBIM JUIs LENH B CBOOOAHOM HIM HOPMAJBHO
nedopmupyemoii merke B ynopsiiouyeHHoM JKK cocrostHun.

PesynbraTel paboThl OomyOiIMKOBaHBI B 23 CTaThiX B PELEH3UPYEMBIX POCCHHCKHUX H
MEXKIYHApOIHBIX  JKypHajaX, JOJOXEHbl Ha  MHOTOYHCIIEHHBIX  BCEPOCCHHCKMX U
MEXTYHAPOIHBIX KOH(PEPEHIIHIX.

K nuccepramuonHoit pabore uMmerorcs crienyromue 3amedanus. A.A. Ilonouxkuit B
mepBoif YacTu pabOTHI OrpaHHYMJI CBOM HCCIIEAOBAaHMS CIy4aeM IIIOXOTO PacTBOPHTENA M
[OoKa3aj, 4YTO MPHJIOKEHHEM pPACTATMBAIOIEIO HANpPsKEHHS MOJMKHO BbI3BATh JEKOJUIAIC
rnobynsl. B paborax A.P.XoxyioBa ¢ COTpyAHHKaMH, OOHApYXHBIIHX IOXOXHH 3(beKT B
MOJIMMEPHBIX CETKaxX, ObUIO TaK)ke II0Ka3aHO, YTO HAIPOTHB IPHJIOKEHHEM CKHUMAIOLIETO
HAIPSDKEHUST MOXKHO BBI3BaTh KOJUIAIIC CETKH, HalyXIied B XopomieM pacTBopurene. MoxkHO
O’KHJIaTh, YTO TAKOTO POJa PEKHM, HECMOTPS HA KOHEUHOCTb CUCTEMBI, MOKET HAOIIONAThCS U B
cllydae OJMHOYHBEIX Iemed. Tem Gosiee, 9TO O BO3MOKHOCTH HHIYIIMPOBAHHOIO CXKHMAIOIIAM
HanpspDkeHHeM KoH(popmanuonHoro nepexona A.A. Ilosounkui numer B IOCIHEIHEH TIaBe
JUCCEepTallid MPUMEHUTEIBHO K MPUBHUTHIM clI0aM. lIpu paccMOTpeHHMH HOIMAIEKTPOIMTHBIX
3Be3a A.A.TT0JOIKUH TPEATION0KUI, YTO BCE KOHTPUOHBI HaXOAATCS BHYTPH MaKpOMOJIEKYJIBL.
O1HaKo, CHO, YTO 3TO MPHOJMKEHUE BEPHO [UISL JOCTATOYHO OOJIBLIMX 3BE3/l, M UTO JaXe B TOM
cilydae, KOTJa OHO BBINOJIHSAETCS Ul CKOMIIAKTH30BaHHOW 3BE3/bl IIPH JOCTATOYHO BHICOKHX
KOHI[CHTPAIMSIX COJIM, OHO MOJKET HapyIlaTbCs IIPH YMEHBIIEHUH KOHIEHTpALMH COJIM H
JIEKOJIJIANICE BHEIIHETO CJIOS, M YTO YYET BBICBOOOKICHUS YAaCTH KOHTPUOHOB MOXET HECKOJIBKO
CIBUHYTH TPaHHIbI peXXuMOB. PaccMarprBas amdubmiIbHbIE HIETKH, B KOTOPBIX OOKOBBIE LENH
npeacTaBisioT coboit comonumepsl, A.A. Ilonoukuil mokasay, 4ro Mo Mepe yXyAUICHHS
Ka4yecTBa PACTBOPUTENISl PAcIIpe/ieieHHe 3BEHBEB BHYTPH HIETKH CTAHOBHUTCS HEOJIHOPOIHBIM:
bopmupyroTcst OyCHHKH. DTOT 3¢ (deKT HaOmoJaICT ¥ A APYTUX CHCTEM, IIPHYEM MHOIIA IPH
JaIbHEHINEM YXYIIIEHHH PACTBOPUTEIS OYCHMHKH OOBEIHHSAIOTCSH, OKEpENbe HCUE3aeT H
(GOPMHPYIOTCS CTPYKTYpa C BBITSHYTHIM BHYTPEHHHMM THAPOQOOHBIM sapoM. llo-Buammomy,
TAKOTO pojia IEpexo] MpH YXYALICHUH KadecTBa pPACTBOPHMTENS MOXET HAOIIONAThCs H B
PacCMOTPEHHBIX MaKpOMOJIEKYJIaX, CKaXeM, B ClIydae OTHOCHTEHHO JJIMHHBIX THAPO(OOHBIX
0JIOKOB OOKOBBIX Ieneil. HakoHer, mpu MCClieI0BaHIH JKEeCTKOLENHbIX ciioeB A.A. Ilonouxui
MOKa3al, 4TO B IPUBHUTBIX CJIOSX JKECTKOLEIHBIX MaKpOMOJIEKY] MOJXKET OBITh pealn30BaH
PEXUM IIJIAHAPHO-OPUCHTHPOBAHHON JKMAKOKPHCTAINYECKOH IeTkd. OnHaKo, OIHMCaHHe
JeTajiell CTPYKTYPBI 3TOTO PEeXKMMA 3a TEKCTOM JUCCEPTALUA OCTANIOCh.

Xody OTMETHTH, YTO 3aMEYaHHs SBISIOTCS CKOpee IOXKENaHUSMH  paborte,




3aCIIy)KUBAIOIIE caMOil BBICOKOH OLEHKU. Pe3ynbrarsl, nomydeHHble A.A. [lomonkum,
OpUTHHAIBHBI, HHTEPECHBI, aKTYaIbHBI, @ BBIBOJBI pa0OTHI JOCTOBEPHBI U XOPOIIO 0OOCHOBAHEI.

Ha ocHOBaHMHM BCEro H3JI0XKEHHOTO MOXHO 3aKIIOYUTh, YTO JUcCepTanus AJekces
AnexcanapoBuya [lomonxoro «Teopuss BHYTPUMOJEKYISIPHOM Cerperaud B IOJMMEPHBIX
CHUCTEMax» II0 aKTYaJIbHOCTH, HAy4YHOW HOBHM3HE, 00beMy H OOOCHOBAaHHOCTH HAay4YHBIX
pe3yapTaToB OoTBeuaeT BceM TpeboBaHusM BAK PO, mpenssBiseMbIx K JuccepTalusM Ha
COHMCKaHUE YYEHOU CTEeTeHH TOKTOpa HayK, MyHKTHI 9-14 «llonoxxeHus o mopsake npucyxaeHus
YYEHBIX CTETICHEN», YTBEPIKICHHOTO OCTaHOBJIEHHEM ITpaBUTenbcTBa PO Ne 842 ot 24.09.2013
r., a e€ aBTop, Anekceil AnekcanapoBud [lonmonkuii 3acity’)KMBaeT NPUCYXKIACHUS €My Y4YEHOM
CTENeHH JOKTopa (u3MKo-MaTeMaTH4YecKux Hayk 1no crnenuanbHoctd 02.00.06 —
BBICOKOMOJIEKYJISIPHBIE COETUHEHUSI.
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