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Buranus bopucosnua Ha nuccepramuio Emenssinenko Kupuiia Anexcanaposuya
«BiusHMe JUMCKPETHOCTH BEIIECTBA M 3apsja Ha IIOBEPXHOCTHBIE CHJIBI B
HAHOPA3MEPHBIX CHCTEMax», MNPEACTaBICHHYI0 Ha COUCKAHHE YYEHOM CTENEeHH
KaHauaata (U3MKO-MAaTeMAaTHYeCKUX Hayk 1o cmermansHoctd  02.00.04 —
«Duznueckass XUMHUN.

Hucceprauus Emenbsnenxko K. A. otHocuTcss K (u3MUECKOH XUMHH
MOBEPXHOCTHBIX siBJIICHUI. OHa MOCBAIIEHA BIMAHHIO Pa3IHYHBIX HAHOPA3MEPHBIX
5b(eKTOB Ha MOBEPXHOCTHBIC CHJIBI HA TpaHuue pasaena ¢az. OObeKTaMH
HCCIICIOBAHUS  SABJIAKOTCS TOHKHE (HAHOpPA3MEpPHBIC) SKHUIAKHE IUIGHKH H
HAHOYACTHUILl Pa3IM4YHOM (OPMBI B JKUIKUX IUICHKaX. VcciemoBaHue HOCUT
GynmameHTaNBHBIN XapakTep, HO, KaK IPOJEMOHCTPUPOBAHO B JMCCEPTALUH,
MOJTy4YCHHBbIE (DYHIaMEHTAIbHBIE 3HAHHA MOTYT C YCIIEXOM IPHMEHSATHCS M7
pelIeHUs MPHUKIAAHBIX 3aJa4. B nuccepraumMu MCMONB30BaHBl JIBAa OCHOBHBIX
METO/Ia UCCIIEIOBAHUS: KIACCUYECKUI MAKPOCKOMUYCSCKUN MOIX0/I AOMOJIHEHHBIM
JUCKPETHBIMH  3apsjJaMd M JMIOJAMH Ha TpaHUIAX pasjiela IUICHOK |
MHUKPOMKOIIMYECKHUN IOAXO0J CBSA3aHHBIX (IYKTYHPYIOIIUX Aunosien. OcoOblii
MHTEpEeC, Ha MOHM B3IUIAJA, NPEIACTABIAET aHAIN3 Iepexoia MEXIy MHKpPO- U

MaKpOCKOIIMYECKUMHU MOIXO0JaMHU.

AKTyaJbHOCTb TEMATHKHM OIpEIeseTcs KIIYEBOH pOJIBI0, KOTOPYIO
UIPAIOT TMOBEPXHOCTHBIE CHJIBI BO MHOTMX OHOJIOTHYECKHX M XMUMHYECKHUX
npoueccax. Makpockonuueckas kinaccudeckas JJIPO Teopus MOBEPXHOCTHBIX
CHJI Ipeycnena B OOBSACHEHMH LEJIOro psijia SBICHUH B KOJUIOMAHBIX H
JUCIIEPCHBIX CHCTEMAX, HO 3Ta TEOPHUsS HMMEET CBOM T'PAHHUIBI ITPHUMEHUMOCTH.
M3BecTHBI cilydan, Korjaa KJIacCHYecKas TEOpHs AaeT KauyeCTBEHHO HEBEPHBIN
pesyibrar. B auccepranuu anaaM3upyeTcs BBIXO 32 paMKH KIIACCHYECKOM TEOpUH
U ONHCAH PsJl SABJICHHUHU, JJIs KOTOPBIX JUCKPETHOCTh NMOBEPXHOCHBIX 3apA0B H
JMIIONICH HUIpaeT KIYEeBYyr poib. Kpome TOro, pesynprartsl paboTel OymyT

BOCTPEOOBAHBI IIPH aHAJIN3E [IPOIIECCOB CAMOOPraHU3al[MH HAHOYACTHIL.



Bo BBeeHMM K ccepTalMm aBTOp MPOEMOHCTPUPOBAI ICHOE MTOHHMAHHE
OTPaHUYEHUH, KOTOPbIE HMMEET KIIACCHYEeCKas TEOpUs IOBEPXHOCTHBIX CHMI M
chopMynupoBal Ha 3TOM OCHOBE IJIABHBIE LIENIU paboTel. OOLIMPHBIA CIIMCOK
POCCHHCKMX W  3apyOeKHBIX KOH(EpEeHLHH, Ha KOTOPBIX JOKJaJbIBAIHCE
Pe3y/bTaThl JaHHOH padOThl, YKa3bIBAET HA 3HAYUTEIbHBIE YCHIIHS 110 anpodamnuu
pabotel. B mepBoii rmaBe (nurepaTypHBIit 0030p) aBTOp MOKAa3al MpPEKpPacHOE
3HaHME TIpeaMeTa uccienoBaHud. ONMCaHO pa3BUTHE MPEJICTABICHHIN O
IIOBEPXHOCTHBIX CHJIAX B MCTOPHMYCCKOM KOHTEKCTE M II0Ka3aHO COBPEMEHHOE
cocTosiHMe TpobIeMbl. B 0630pe He MpPOCTO HepevucisioTCs  CyIIECTBYIOLIUE
TIOAXOABI, TIO3BOJIAIOINE BBINTH 338 PAMKH KJIACCHYECKON TEOPHH, a IpeICTaBICH

KpaTKI/Iﬁ aHaj3 HauboJiee 3HAYUMBbIX JTOCTUKECHHUH.

BTopas riaBa nocesuiena MCCleOBAHMIO BKIIAI0B JUCKPETHBIX 3apsiiOB 1
JIUIIONCH a/ICOPOUPOBAHHBIX HA TPAHUIIAX pa3jieia B PACKIMHUBAIOLIEE JIABICHUE B
KUAKUX  IUIEHKaX. B 5TOH riaBe pasBUT aHAIMTHYECKHH IMOAXOJ, KOTOPBIM
ABJIACTCA JOCTATOYHO TPYJOEMKHM, a caMa TIJlaBa SIBJSAETCS 3HAYUMOM YacTbiO
auccepTaliy. MsnoxeHue nocTpoeHo 1o KacCH4ecKoMy IMPUHIMITY: OT IPOCTOTO
K CI0KHOMY, YTO IO3BOJISICT pa3odparbCcs B XHTPOCIUICTEHHAX pa3IMYHBIX
MexanusmoB. CHavyana pemiaeTcs 3ajavya [UIs OJHONO 3apsga Ha TPaHHIE
DJICKTPOJIMT — HEMOJSAPHAs XUJIKOCTb. 3aTeM HCCIEAYETCA IOJIE, CO3/aBaeMOe
aHcaMO/1eM aiCcoOpPOMPOBAHHBIX HEYIOPSIOYCHHBIX 3apsA0B. PaccuuTansl SHEPIUH
3apsAl0B B COOCTBCHHOM II0JI€, @ TaKXKe HM30BITOYHbIE YHEPIUHM MOJEKYN BOIbI
a7cOpOMPOBAHHBIX HA IPAHMIE 3a CYET BOJOPOIHBIX CBs3eil. LIpeiokeHa
MTEPaTHBHAsA MPOLETYPa, MO3BOJAIOIIAsA YYECTh BAUAHHE I0JIS Ha KOHLEHTPAINIO

3apsa10B H JIUIOJICH aJICOp6I/IpOBaHHBIX Ha IMOBEPXHOCTH.

PaspaboTanHas Teopus NpUMEHsIeTCs IS [UIEHOK yIJIeBOJOPOAOB Ha BOJIE,
AL KOTOPBIX IIOJyYCHBI M30TE€PMbI PACKIMHUBAIOIIETO JaBIeHHs. HeokuIaHHpIM
Pe3yIbTaTOM SABJIACTCS TO, YTO CYLIECTBEHHBIM OKA3aJICs BKJIA[ MOJIEKYJ BOJBI B
HETOJIAPHON KMAKOCTH. XOTsL pacTBOPHMMOCTh BOJbBI B YIJIEBOJOPOAAX KpaiiHe
HU3Kas, 3HAYUTCIIbHAs JO0JIA MOJEKYJT BOABI MOJKET CKAIUIMBAaThCS BOJIM3H

MOBCPXHOCTH ~ TUICHKH. ~ JTO  YTBEPKICHME  MMEET  TakKE  BAKHYIO



Mpe/cKasare/bHyto cuiry. Kiaccuueckas Teopusi BaHIepBaalbCOBBIX CHII He
MOXET OOBACHUTH HAOIOJACMbIC TOHKHE ILIGHKH alKAHOB, HAXOAIACCH B
PABHOBECHH C KalUIIMU HA IIOBEPXHOCTH BOJbL. BKI1az e sHeprun Monexys Bosl
B IIPUIIOBEPXHOCTHOM 00JIACTH IPUBOJUT K CYIUECTBOBAHUIO YCTONYUBOI TIJIEHKH.
Ha 5Toii ocHOBe B IMccepTanuy BliepBbIe yIanoch KOMMYECTBEHHO H KAYeCTBEHHO

00BACHUTH CTAapyro 3araakKy 0 HEeMOHOTOHHOM CMaYHUBaHUH BOJIbI OEH30JIOM.

bypHoe paseutue HaHOTeXHONOTMHT TpeGyeT JeTANbHOrO  3HAHMUS
B3aMMOJICHCTBUH MEXly HAHOYACTHIAMH, a JUCIICPCHOHHbBIE CHIIbI SBIISIOTCS
BAXKHBIM 3JICMEHTOM 3THX B3aUMOJCHCTBUH. DTOT BOIPOC PACCMATPUBAETCS B 3-if
rmaBe  auccepraumd. Ilpobrema 37ech  cBA3aHA ¢ HEaXIMTHBHOCTBIO
BaH/ICPBAAIbCOBBIX B3aUMOICHCTBHHI, B PE3YJIbTATE YETO AHATUTHUECKHE TTOXOIbI
OTPaHMYCHBI MIOCKO-NAPAIICIbHEIMU CTPYKTYPAMH. JI1s BEIYUCIICHUS CHIT MEKTY
HaHOYAaCTULAMHM MPUXOJUTCS [OJIaraTbCs HAa MHUKPOCKOIUYECKHE YHCICHHBIE
METOAbI, KOTOPbIE JOCTATOYHO CIOXKHBIL. JIg pacyeToB aBTOpP MCHONIB3YET
MOAMGULMPOBAHHBIA  METOX  CBS3AHHBIX OCUMJUIMPYIOIIMX  AHIONEH. s
NIPUMCHCHHS  9TOr0  MeToja HE TpeOyercs 3HAHUS  JIUDJIEKTPUYECKUX
INPOHUIAEMOCTCH B3aMMOJCHCTBYIOIIUX TEJI. BBIIM BBIYHCICHBI KIIFOYEBBIC
XapaKTCPUCTHKH, IO3BOJIAIOMINE MPOCICAUTh NEPEXO] K MAKPOCKOMHYECKOMY
NPUOIMKEHUIO M, YTO OCOOCHHO BaXHO, MPOCIEANTh BKIAbl MHOTOTEIBHBIX
B3aHUMOJICHCTBHIT, KOTOPBIE IEMOCTPHPYIOT YPOBEHb HEaJIATUBHOCTH. DTa paboTta

ObLj1a BBITIOJIHEHA METOAMYHO U YOCIUTEIIBHO.

B derBeproii rnaBe MeTOA CBS3aHHBIX OCHMUIMPYIOLIMX  AHIIONEH
NPUMCHSJICS JUI BBIYMCICHHUSA M30BITOUHOW PHEPTHM KMIKHUX IUICHOK, IS Yero
Obuta paspaboTaHa crenManbHas OpUIMHANBHAs mporeaypa.  CHoBa Xouy
MOMCPKHYTh TO, YTO METOJ HE TPeOyeT 3HAHUS OOBEMHBIX JUIIEKTPUUECKUX
¢Gynkumit. Ha MoOH B3rus, BBIBOJ O TOM, YTO CHCTEMA C IIEPHOIUYHBIMU
I'PAaHUYHBIMH YCIIOBUSIMU KOPPEKTHO MOJIEIUPYET OECKOHEYHBIE TIIIEHKH, SBIISETCS
IIPOCTHIM, HO INPAKTUYECKH BAXHBIM JUISA CIIOKHBIX BBIYHUCICHHH PE3YJIHTATOM.
VHTepeCHBIM | ABIACTCA Takke TO, YTO Ui TOHKUX IUICHOK (B HECKOJBKO

MOHOCJIOCB) MaKpOCKONHYCCKAA TCOPUA MOKET 1aBaTh CYHIECTBEHHO HEBEPHYIO



3dBHCUMOCTD oT TOJIITUHBI ITIJICHKH. B ATOH riaBe aBTOp CHOBAa

IIPOIEMOHCTPUPOBAII TIIATEIbHOCTh IIPOBEIEHHBIX UCCIIEIOBAHMIA.

B kauecTBe 3amevaHMi M IOXKeNAHWH IS aBTopa s OBl BBIIEIHII

CJICAYIOIIHEC MOMEHTEI.

1. Jlng pacdera IUCIIEpPCHOHHBIX B3aUMOIEHCTBHIA MEXY HaHOYACTHIIAMH
CO | CJIOXHOH TeoMeTpued 0coOyI0 IMOMYNSPHOCTh IMOTYYHI METON
paspaboranseii rpynmoi C. JKOHCOHA, KOTOPBIH CBOIUT 3aja4y K
CTaHJapTHOH 3JICKTPOMArHUTHOMN NpodiieMe. ABTOp JIUCCEPTALUM [eaeT
CCBUIKY JIMIOb HA CaMYIO MEpBYIO paboTy 3To# rpymmsl [64]. OcHOBHbIC
AOCTHXEHHS STOr0 MOAX0/a MOXKHO HaWTH B 00630pe A. W. Rodriguez et

al., Nature Photonics 5, 211 (2011).

2. Bo Bropoii rnaBe ypaBHeHHe IlyaccoHa pemaercsi ¢ IIOMOIIBIO
MHTErpajibHbIX npeoOpasoBaHuil. Ilocie TOro kak penreHue HaimeHO B
oOpasax, cpasy ke Jlenaercs oOpaTHOe Npeobpa3oBaHHE M IIOTEHIMAJ
NPCICTABIACTCA B PEAIBHOM MPOCTpaHCTBE. [loCKOJBKY HMHTEpec
IPEICTABIISAIOT CHJIBI (JHEPIHH), @ HE CaM MOTEHIMAI, TO, HA MOU B3IJIS
ObTO OBl pasymMHO JemaTh o0paTHOE NpeoOpa3oBaHHE B CaMbIil
MOCJICHUH MOMEHT, KOT/Ia BBIYUCIIAETCS CHIIA. DTO MOKET 3HAYUTEIbHO
COKpAaTUTh BBIYUCIICHHs. Tem He MeHee, s HE OTPUIAKD, YTO IOJIE3HO

HMETHh NPCACTABIICHUEC O [IOTEHLIMAJIE B pCaJIbHOM IPOCTPAHCTBE.

3. HekoTopble puCyHKH B I71aBe 2 He CIHIIKOM yaadnsl. Hampumep, cMbIc
pucyHKa 2.1 MHE y1anoch MOHATh TOJIBKO BHUMATEILHO MPOYUTAB TEKCT.
3TO OCOOCHHO KOHTPACTHUPYET ¢ IOAOOHBIM PUCYHKOM 2.8, KOTODBIIt
JerKO  mOHATH.  BMecTto  uBeTHhIX  pucyHkoB 2.4-2.7  Gonee

MH(QOPMAaTHBHBIMHU OBLIH ObI CCYEHHS IOBEPXHOCTEH.

4. I'mapa 3 wmorna Obl OBITH 3HAYMTENBHO YCHMIIEHA, €CIH Obl OBLIO
IIPOBEACHO CPABHEHHUE METOJA CBA3AHHBIX OCLUUUTUPYIOMIUX IUIONIEH C
METOJIOM JIPKOHCOHA (CM. IIMTHPOBAaHHEIH 0030p), NIPUYEM HE B MOIB3Y

IIOCJIEJTHET0. DTO CBSA3aHO C TEM, YTO METO/], UCIT0JIb30BAHHBIN B IJIaBE 3,



HE Tpe6yeT 3HAHHS OUBJICKTPHUYECKHUX be}{l(lllrlf/'l B3aHMOHeﬁCTBy}OHIHX

MaTEepHaJIoB.

Hecmotpst Ha HeGonblume 3aMedaHys y MeHS OCTAamoch O4eHs xopotuiee
BIEYATJICHHE OT pabOThI B ueinoM. S cuuTaio, 4To AMCCepTanus BBINOIHEHA HA
BBICOKOM  Hay4yHOM ypoBHE. Tema auccepraumu WMeeT (yHIAMEHTAILHBIH H
IPUKJIAZAHOW HMHTEPEC W, HECOMHEHHO, ABISCTCS aKkTyanpbHOH.  OCHOBHBIE
PE3YIBTATBL M BBIBOJBI [OCTATOYHO MOJHO OTPaKEHbl Kak B aBTOpedepare

AUCCEPTAllAM, TaK M B BOCBMM HAy4HbIX MyONMKALMAX B 3apyGexHbIX M

POCCHHCKHMX )KypHaJIaX BBICOKOTO YPOBHS.

[To akrtyansHocTn peraembix npo6iem, JAOCTOBEPHOCTH, HAYYHOH W
NPAaKTHYECKOW 3HAYUMOCTH pPe3ybTaTOB auccepraums Emenbsinenko K. A. B
MOJHOM  Mepe  COOTBETCTBYET  TpeGOBaHMSIM, OpeabsBiIsieMbiM  m.9-14
«ITonoxenus o mnopsiuke NpPUCYXKICHHUS YYCHBIX CTCNEHEH», YTBEPMkIAEHHOro
nocranos/eHuem Ilpasurensctra PO ot 24.09.2013 r. No842, a e aBTop, Kupumnn
AJlekcaHapoBUY EMenbsHEHKO 3aciyKuBaet IPUCYXKJICHUS €My YYEHOMW CTereHH
KaHauaata  (GU3NKO-MaTEeMATHUECKUX HayKk 1o cneudansHoctn 02.00.04 —

puzugeckas xumus.

OduumanbHbII ONMOHEHT & ] ‘

KaHIMAaT (PU3UKO-MATEMATHYECKHUX Hayk
B. B. CetoB0ii

Ceerosoit Butamuit Bopucosny
Anpec: 150063, r. SIpocnass, yi. [Tananuna, 1.1, xB 107.

L3, 04 20/8



Poccuiickas ®egepanus

ropoa SIpociaBib

JBajuaTh TPeThEro anpeJisi ABe ThICAYH BOCEMHA/IA"

S, AsBakymoBa [anuHa KupuiuioBHa, HOTapHyc HOTapHallbHOFO, ompyra ropozxwf ABiE @
Slpocnasckuii padion SIpocnaBckoif 06/1acTH, CBHAETENBCTBYIO MOJIMHHOCTH nop,rm %Pﬁ
BUTAJIVSI BOPUCOBHYA. ' = =

[Moanuce caenaHa B MOEM NPUCYTCTBHH. : g =

JIMYHOCTH MOANKMCABILEr0 JOKYMEHT YCTAHOBJIEHA. g E

o v
3apeructpupoBaHo B peectpe: Ne 76/14-1/76-2018-2-941. \)‘S 8
fob)
2 =
- B
D
s 3
S 3
['.K. ABBakymMoOBa 8 T
@™ O




