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o(fuuuanrnoro orrroHenra flensroea (De.uopa MuxafiroBl,Iqa Ha Ar4ccepralllroHHylo
puOoty Pylnena Bna4raruupa AlercanApoBlrqa <I,IccreAosaHI,Ie HoBbIx s(f(perron e

cTarlproHapHbx r4 HecTarlr{oHapHbrx cucTeMax HecKoJIbKI'IX TeJI>, [peAcTaBneHH]TO Ha

cor4cKaHr{e crerreHr{ AoKTopa $u:zro-uareMarl4r{ecKl4x HayK IIo cfleu[aJlbHocrl{

. 01 .04.02 - reoperurlecKaq $usuxa

Arrya.nrnocrb reMbl Altccepralrulr

B .quccepraqrau B.A. Pylnera <Irlcc:reAoeaHlle HoBbIx e(p$ercroB B craul'IoHapHbrx pI

HecrarlrroHapHbrx crrcreMax HecKoJrbKr{x reJI)) orpaxeHbl pe3ynbrarbl l{ccneAoBanuft, naureAlrrue

rrpl{MeHeHpre B IIrr,rpOKOrrA Ha6Ope pa6Or, CBt3aHHbIX C KBaHTOBbIMI{ CI{CT9MaMI'I HeCKOJIbKnX qaCTIIU'

Ha ocnoee nprMoro pelxeHr.rq crarlr{oHapHbrx LI HecraulloHapHbrx 3aAar{ HecKoJrbKI{x reJr aBTop

rroJr1nrr4n pe3ynbrarbr, rro3BoJrriBrrrue Bbr.f,Bl4rb HoBbIe oipSerru v 3aKoHoMepHocrl{ KaK Ant

crarlr4oHapHbrx cr4creM, TaK lr ;tns cprcreM, ssauN,IoAeftcrBylounx c BH€IITHI4MI4 IIOJI'MI4. BrIcoKaq

rlprrr4pyeMocm pa6or B.A. Pyaneea n o6racr{x aroMHoft tt uoleryllpnoft $usuxu, HaxoAtlrluxcs B

ueHTpe BHr,{MaHlrr 3KclreplrMeHTaropoB, He ocraBJlfler coMHeHuft e arrya-nbHocrl4 uccreAoeaHl4[

AlrccepTaHTa.

Hayunar HoBI{3Ha

Anroporr,r Aprcceprarruu nonyr{eHbr HoBbre Bax(HbIe @n:nuecrue pe3ynbrarbl. YAalocr

BbrflBrrrb cBs3b MexAy eS(percrou EQunrona u rrunueft @ullunca. O6uapyxeHbr H rIccJIeAoBaHbI

cepr4r4 oKononopofoBbrx pe3oHaHcoB B pacceqHI{I,I opI{eHTI'IpOBaHHbIx nontpHbx MOJIeKyJI'

BburBJIeHa cB.fl3b MelKAy eerr.r.{nHofi noJlHoro ceqeHl4q paccefrHvrs. Ll anusorponueft

ara$(fepenqlraJrbHofo ceqeHr.r.s paccefl:nkrs. [uccepranrou 6ul npeAcKa3aH e(p(ferr BlrrrflHtrs' (pa:rt

3neKTpoMarr{r.rrHoro r{Mnyrrbca Ha Soro.uuccoqIaalll4]o MoneKynqpHblx cl4creM, noATBeprus]irruitcfl'

BnocneAcrBvtur Ha 3KcrreplrMeHTe, nocrpoena o6uaq reopuq Blrkrsntrfl tpasrr NleNay Hecyueft u

oru6aroqeft ulrnylrcHoro eo:4eficrnus Ha KoHerIHoe cocrotHlle xganrosoft cucreMbl' Brt:rli

Bbu{BJregbr o6rque KaqecrBegHbre, Kacarorqraecs rro6sx KBaHToBbrx cllcreM, ycJIoBlIs' [pI4 Koropbrx

$a:a unanynbca Moxer BJrrl{Tb Ha KoHetmoe cocrornr.re cr4creMbl.

3ru pe3ynbrarbr nonyr{eHbr Ha ocuoBe pa:pa6oraunrx v pea[pl3oBaHHbx aBTopoM

BbIIII{CJII,ITCJIbHbD( METOAI'IK, BKJIIOqATTIUX UCNOJIb3OBAHI'IC ACI{MIITOTI'IqECKI'I ONTIIMA'IIBHbIX CETOK B

rp€xuacrrw6rx pacu6rax, HOBbTX noAxoAoB K npeao6ycnaBJrl4BaHl{ro c}IcreMbl ypanirenufi

@a44eeea, peanr{3arlu}r B6rcoKogS$ercrurrrrx MeroAoB pelneHplq ypaBHeHpls lllp€auurepa rne

Hecrallr{oHapHbrx cocrosnuft '

Cogepxanrle AIrccePTaIIrru

,{uccepraunr cocTor{T tr3 Bne4enur, AByx uactefi, BKIIOqaIO1ql1x ilo TpI4 rJIaBbI, u

3axffo-{eHuq.
Bo Bse.{eHr{rr aBTop o6ocnoerrsaer arTyaJrbHocrb pa6oru, $opruylupyer e€ ue:ru Lr 3an.arlkl,

cyJvlMl{pyeT TIoJIOXeHI'I', BbIHOCI4MbIe Ha 3aIqI{Ty.

llepnan qacrb 1tocBqrleHa noporoBrrM s$(perrau B cucreMax HecKoJIbKI'IX reJI. B nepnoE

rJraBe paccMarpuBalorcr eucoxoe$$eKTnBHble BbIr{IlcJII4TeJIbHbIe cxeMbl peureHl'Is ypanneuufi

rsai{rosoft MexaHVKz B craulroHapHoft rrocraHoBKe. Anrop $op*rylupyer npI{HIrI4nbI rlocrpoeHl{fl

TaKI4X cXeM, paccMaTpl4BaeT r4cIIOIIb3OBaHI4e acI4MrITOTI4r{ecKI',I onTI4MaJIbHbx ceToK B

rp€xuacruunr,x pacv€Tax, [peAJrafaer noeHft rIoAXoA r npe4o6ycJIaBJIIrBaHI'IIo AI4cKperI{3oBaHHbx



cr.rcreM ypaBHeHr,rfi Oag4eeea, noseorsroqufi coKparl,Irb s(f(perrunnyto pa3MepHocrb

rrpo cTpaHcrBa perueHpu.

Bo nropoft rJraBe MeroA, pa:pa6orannrrfi s nepnoff rJIaBe, npl4MeHterct K peIxeHLIIo

rp€xuacrzunrrx 3aAaq. B nepBoM pa3Aene fJraBbI orll4caHo no,Upo6noe recrl4poBaHlre

peanr{3oBaHnoft srrquclurelrnoft cxeMbr Ha npplMepe cl4creMbl rpex aroMoB rerl4q. lloapo6uo

rrpoaHanrr3r,rpoBaHbr rrcroqHlrKr,{ [ofperuHocrpl, cuoco6nue rIoBJII4trb Ha cornagoBaHuocrb

pe3ynbraroB pa3Hbx aBTopoB. ,{nccepraur [poAeMoHcrpl{poBan, qro Anfl noreHlluaJlbHbrx

nao.4elefi, onpe4elenHbrx B eAr{Hr.rqax reMrreparyprr, paspa6oraHHall cxeMa pemeHl{s 3a4arrrr

rro3BoJrrer BbrrroJlHflTb BbrrryrcJreHr,rr c ror{Hocrbro, onpeAeJlseNaoft HeorlpeAen€nnocmro

nocrosHHoft Bonrquana. Bo BTopoM pa3Aene fJIaBbI I4ccneAyerct Koppen.flIll4t gHeprupl

oKononopofoBofo cBx3aHHOfO COCTOqHr.rr rpex uacruu I4 AJILIHbI pilCeefrHvrfl, qacTI'IIIbI na CSXgaHHo[

nape, noAo6nas lultrfi @ullunca. BussreH yHl,IBepcanrnrrfi xapaKTep [oBeAeHI'Is rarofi

Koppenrqnr4 B pex$aMe B3anMoAeircryux,6rusrcoN,{ r etpuuoncrofi ynurepciulbHocrll, 14 noJlf{eHo

HoBoe coorgo[reHue [rs.oKononopofoBbrx na6nroAaeubrx npu TaK]Ix ycnoBusx nsalalvlo.4efcrBllt.

B rperreft rJraBe riccneAyercs nopofoBoe noBeAeHI{e ceqeHllx pacceflHkrfl

opr{eHTr.rpoBaHHbx noJrflpHbrx MoneKyn. florasano, r{To npl4 Bapva\uu ilontpll3ylouefo nonq

noporoBoe noBeAeHr.re cetreHnr pacce{Hns onpeAenqercl yHuBepcalrHofi cepueft pe3onaHcoB.

llpnne4ena maccu$nxaUur rilKlrx pe3oHaHcoB, BbUIBJIeHa gBt3b BeJIL{qI4HII noJlHoro ceqeHpls c

aHH3 orpon ueit p acc e r.uun.

Bropax qacrb nocBrrqeHa r{ccJreAoBarruro BJrlrtrrur (pasrr Me)KAy necyrueft u oru6arorqeft

gneKTpoMarHI,ITHofo l,IMrrynbca Ha B3ar{MoAeftcrnyroru}re c HrIM KBaHToBbIe cl4crgMbl.

kasa 4 uocesilIeHa peureHr{ro Hecrarluonapnofi rsaHrosofi 3a!.atl;zr rp0x rel Ha ocHoBe

MeroAa cranrlpoBaHnrrx KoopAunar. llonyren nosuft pe3ynbrar, cBt3blBarorluit acuvnrorl4rlecKoe

rroBeAegue noruroeoft (fynxquu B cKanupoBaHubx KoopAuHarax c sorHoeofi (pyltlcuueft n

r4MrryJrbcHoM rrpeAcraBJreHlrr4. 3ro nosoe coorHolrreulle no3BoJlter nonyqarb pac[peAeneHl4e

$paruenroB peaKrlr.il ilo r,rMrrynbcar\4 6es ucrIoJIb3oBaHI4t I,{HTerpanbubx npeo6pasosatuir.

O6cyx.4aercr ucrroJrb3oBaHqe MeroAa Ant I,IccJIeAoBaHLI{ MoAeneft $oro4nccoIIHaIII4I{

noJrox0.rTeJrbHoro MoneKynqpHofo lroHa BoAopoAa B noJle KopoTKoro cI'IJIbHOro na3epHofo

raMnyirbca. Anroporra npeAcKa3aHa rryBcrBl{TeJlbHocrb KoHer{Hofo cocroflHllt K Qase

3JreKTpoMarHr,rrHoro raMflyJrbca, Koropa{ Mo)I(er na6moAarrcs B yrnoBoM paclpeAeneHulz

(ppanaenroB peaKrluu pr n eule 6onee cyrqecrBeHnofi rtaepe BJILI{er Ha pacnpeAeneHue (ppanueuron

peaKrIWI IIO CKOpOCTqM.

B nsroft rJraBe uo4po6no paccMorpeu Borrpoc o na6ruoAaeMocrl4 npeAcKa3aHHbrx B

.rem€proft uraBe $asonrx eQ$exroe B peanlcrllqecKoM cIIeHapI4I'I sKcnepI4MeHTa. Aerop

3aKrroqaer, qro A11s na6nroAenu.n $asonsx otp{erron B yrnoBoM paclpeAeneHur'r tppanraeHToB,

Atrccoqlrupyroqr4x r{3 HeKorepeHTHofo HarlarbHoro cocrotnfiq, neo6xoAnuo nu6o o6ecne'{urr

reoMeTpl4lo SKCnepuMeHTa, IapaHTI,IpyIOq)rc paBHoMepHoe pacllpeAeneHl',Ie I{HTeHCHBHOCT}I

r.r3nyqeHus no o6r€uy MlrrrreHpr, rua6o nrruoJlHtrL ceJIeKUI4Io pe3ynbraroB IIo I'IHTeHcI{BHocrI4

BHerrrHero noJrr. B :ro xe BpeMfl, nau6oree npocro na6moAarr $asonrre e1p$exru Mo)KHo Ha

xBocrax paclpeAenenrafi $panr,reHToB peaKIII4LI ilo 3Hepil{I{, qro ne rpe6yer HI4 iloAroroBKrl

KorcpeHTHoro cocroqHl,Ir MHrrreHI4, HH croxnofi reoMerpl,Il4 3KcnepI'IMeHTa' floxasano, r{To

na6lroAeurae (pa:onrx o$(pexron B Ar.rccoquaul4l{ MoJIeKyntpHbIX I4oHoB BoAopoAa nau6olee

6laronpuxrno [pr4 lrHTeHclrBHocTsx rroJrr, KorAa BepotrHocrl4 I4oHI43aUI{I{ Pr AI4c0OIII4aIII4H

cI,ICTeMbI OKa3EIBaTOTCS CpaBHI,IMbIMI4'

lrasa 6 rocBrrrleHa nocrpoeHr4ro reopuu $asonrx e$$erron fipu esautrdoAeficrBkruI
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rrpopr3BonbHoft KBaHTOBOft CucTeMbI C pIMnynbCOM 3neKTpOMafHIITHOro rlo;tq' AerOpOu [OnyqeHO

rrpeAcraBneHlre, no3BoJurroqee qBHbIM o6pasou BoccraHoBI4Tb 3aBl4cllMocrb BonHoBoft $yirxUuu

KBaHTOBOfi Cr4CTeMbr, 33ar{MoAeftcTB}rolllefi c SneKTpoMafHI4THbIM HMilynbcoM, oT oa3bl I{Mnynbca

no perxeHuro ypaBHeHr4q, He 3aBr40-silIefo oT $asu. 3ro npe.ucTaBJIeHI{e 'IaJIO BO3MOXHOCTb

r,rHreprrperr.rpoBixrb nro6bre $asoeue esQerrri B repMuHax I'IHTep$epeHIIu[ KBa3I{sHeprerI4rIecKI'Ix

cocTogHl4 i l ' oTBeqa lo lu l l xpa3n l lqHoMyl lucnyno|no i l IeHHblxnu6oI4cnyueHHbIX$oror ion .

lloApo6no paccMorpeHa MoAeJIb AByrypoBHeBoft cl4creMbl, B3aI'IMoAeficTByIoIIIeft c

oneKTpoMarHrrrHbrM rroJreM. 3ra MoAeJrE IIo3BoJII4JIa BbIqBI4Tb KaqecrBeHHble ycnoBl'It

BO3HpTKHOBeHUT (fasorsrx e$Qerroe. B .{acrHocTI,I, noKEBaHO' IITO AJI' noflBJlenux Qasonr',rx

e(f(fer<ron r{Mrrynbc AoJrx(eH 6srrr AocrarorrHo I4HTeHCI4BHbIM, AJI}ITeJIBHOCTb I4Mnynbca rIpI4 sTOM

MOXeT I{rpIIrb BTOpOCTeIeHH}.IO ponb.

Hau 6o;r ee B a,ItHbre p e3yJrbTaTbl, IIOJITIeHHbIe AI,ICC epTaHTOM :

- pa3pa6oraH BbrcoKoo(f(perruenuft veroA rrpflMoro peureHuq KBaHToBofi 3al.aqv rpex ren;

- orKpbrrbr HOBbIe yHr{BepcanbHble 3aKOHOMepHocrI{, cBq3bIBarOrII4e oKonoiloporoBble

Ha$nIOAaeMbIe B 3aAaqe Tpex rel n eSurvroBCKOM pexplMe, nOAo6Hrre rtvntIpr OulluuCa;

- npeAcKa3aHbr yHlrBepcanbHbre cepprr4 oKono[oporoBbD( pe3oHaHcoB B pacceflHvrr4

opr4eHTlrpoBaHHbrx Al4noneft u ollplcaHbl I'lx cBoftcrBa;

- npeAcKa3an aQQerr BlfirflHvrs, Sa:rr r'rexAy Hecyqefi u oru6aroqefi srerrpoMarH?IrHoro

r,rMrrynbca Ha AI4CCOUnaqaro MoneKyn ;
- Ilonr{eHbl npalflItrlecKl'Ie oIIeHKx na6molaeuocru (fa-:onoro e$(peKra B AI4ccoquaIIHpI

MoneKynqpHoro uoHa BoAOpOAa;

- IlocTpoeHa Teopus, o6rscHfroqat s(f(perru BIIrrswAA $asrr MsXAy Hecyu{efi kr

oru6aroueft slerrpouafHr{THofo r{M[yJrBCa Ha B3arrMoAeficrnyroruylo c HI',IM KBaHTOByIO CI4CTeMy' I',I

o 6rscHeHrr Karle crBeHHbIe ycnoBut ITX TIotBJIeHHs'

llo upegcraBneHHoft Ar,rcceprarlur4 3aMerraHnft, racarorql4xct HayqHoit ptttu pe3ynbrarl'IBHol4

cocTaBJrrrorqefr, ner. Tev ne MeHee neo6xoAutnto OTMSTI4T6 Ouru6ru O$Opmneuus [lg'C9epTA\vtr'.

o O6reu Ar{cceprarluu coAepxr,rr 248 crpaHl4u, rorAa KaK B aBrope(bepare

yKa3blBaercs o6leNa us 249 crpaHI{II'

o B ouasJreHr.ru Her pa3Aena "3aKmoqeul4e", roroprtft HaxoAI'ITcq Ha2I2 crpaHl4lre'

o B rercre coAepxarcr yKa3arenrz Ha aHTJII{ficrou ruua Eq', Eqs., Fig' r'r Table'

o HagsaHue KoJroHoK rabruu coAep)Kar asuuftctcpte repMI4HbI' Hanplruep, "Potential",

o'References",'oMolecule".

o Hapyuraercq [ocneAoBareJrbHocrb HWepauI4LI ccbIJIoK. Tar, no BeeAeHIau na crp' 5

nocJre ccbrJrKpr [5] uaer ccbIJIKa 179)uAanee 
- ccbIJIK]I [88,89].

o llosqu,Iq, I4CIIOnb3yeMbIe npu Otrv}Arrlglu MeTOAa CKanupOBaHI{t B flIaBe 4'

HaIIpI4Mep,Bepo'THocTbAl4ccoq]r1raIJl1l:' lnoBbIAeneHHoMyKaHany,pacKpblBa}oTcs

TOJIbKO B CneAyloueft ilaee.

o Her sBHofo onpeAeneHu.fl o6racru [poeKTI4poBaHHq O Ha KaHaJIbI ,{uccoIII4aIII4rr

(crP.157-158).
o KomlqecrBo rloJroxenuil, BbIHOC'rMbrX Ha 3aIIII4Ty, rlo MoeMy MHeHI4IO, cJII4IITKoM

BeJrprKo r4 Moxer 6um yl,renbrrreHo nyreM o6:seAuuenus I u 2 noloxenuit',4 u 5, a

TaKxe 6 u 8 nonoxenraft, cBoAs raKHM o6pa-:orur ux o6uee KoruqecrBo ro ilrecrl4'



Oru gaveqagr4q He BJrlrf,ror Ha BbrcoKyro oIIeHKy rlpeAcraBnennoft pa6oru, KaqecrBa 14

BDKHocrLr noJryrreHgbrx HarrHbrx pe3ynbraroB. Peaylrramr xopowo ofiocuoeauuut, tITo

rroATBepxAaercr uy6nuraqufiMlr aBTopa B BbrcoKopefirunronrrx $usrauecKux xypHarax' BKrloqaq

physical Review Letters. Illupoxoe uprrr.rpoBaHpre pa6or aBropa, rIoJIoxeHHbx B OCHOBy

Ar.rccepTaUI4I{, rIoATBepXIaeT ybrcoKyto npaKmwleckyn sHaqu 'tocmb rIpeilcTaBJIeHHoft pa6orrt'

rlacrs cAeJraHHbrx reoperaqecKr4x upe4cra-sanuft HeAaBHo HaIxJIa SKcrIepI'IMeHTaJIbHoe

rroArBepxAegr{e. llonyrenubre Ar4ccepraHroM pe3yJlbrarbl Moryr 6srrr ucnoJlb3oBaHbl e Cil6fX

OVI_flL4, HI{U <Kypuaroncruft uHcrr4ryr), VlflA Mranracrepcrna 3HepferI'IKI4 Pecny6nuru

Kasaxcran u Apyrl{x Hayr{Hbx IIeHTpax.

[uccep:rauvfr flBfisercs 3aKoHqeHnoft nayuno-uccneAoBarelrcrcoft pa6orofi, srruorHeHHofi

Ha BbrcoKoM HalnrHoM ypoBHe, r{ yAoBJrerBopfler rpe6onaHnsNd flocraHoBJleHnq S42fIpanureJlbcrBa

poccuftcxofi @eaepau[r{ or 24 cenm6ps20l3 roAa <Ilonox(eHrre o ropsAKe rIpI4cyxAeHI{t f{eHbrx

creneneft>>, npgAbrBJureMbrx K Alrccepraqr4ffM Ha coucKaHrle yreuofi crerIeHI'I AoKTopa HayK' a ee

aBrop - Pylnen BnaArurap AnexcangpoBr4r{ - 3acnyxllBaer rlprcyx$enlrfi, sMy plcKoMofi yreuofi

crerreHr.r AoKTopa Su:rro-rrlareMarr4rrecKl{x HayK no cne{rIanbHocrpl 0L04.02 - TeopervqecKat

(prEsrara.

Osnquanurrrft onnonenr llenmos o€.uop Muxafi lonnu,

AoKTop (f rasuro-rr,rareMarr{qecKrlx HayK

no cnelll4anbHo crrl - 0 1 .0 4.02 (Teoperuqecra:I Srl:uxa>,

3aBeAyrouprfi Jla6oparopueft reoperrqecroft r4epHoft $u:raru,

floAnucr san. JITfl@ VAA a.<b.-u.n. ,O-.M. llesmoBa yAocroBepqrc'

Vqenrrft cerperapr PflI Y.II. Kosraesa
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