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c[equaJrbHocru 1.4.4 - QnslrqecKaq xrMufl

Pa6ora Kocxuu a 14. fI. uocBrrrleHa npLrMeHeHVro KBaHToBo-xI{MLIqecKHX

pacrreroB 1^nfl o6rqcH eHvrfl, gneKTpt4qecKl4x vr orrl4qecKux eQQexron,

Ha6nroAaBrrrr4xcfl paHee npu lr3yqeHzl{ Qypau-QenuJIeHoBbIX co-oJll4roMepoB.

[annrre coeALrH euu.s, AeMoHcrpl4pyror srrcor[fi KBaHTosHfr BbIXoA

QoronroMzHecrleHrllrr4 Lr BbrcoKyro noABLtlrHocrb 3apqAoB, tITo Aenaer r4x

nepcneKTr4BHbrMr4 B KaqecrBe MarepI4aIIoB [nfl ycrpoficrn opraHl4'recxofi

sneKTpoHr{Kr{ - opfaHlrqecKr4x cBeToAI4oAOB 14 OpIaHI4qeCKI4X TpaH3I4CTOpOB, B

ToM r{zcre cBerolr3ryqaroqr4x. Pa6ora cKoHIIeHTpt4poBaHa Ha reoperplrrecKoM

r4ccneA oriaH.uu crpyKTypHblx, SwI,IKo-xI{MI4rrecKI4x, orlTl4rrecKLtx u

ilonyrpoBoAHzKoBbrx ceofi cre Sypa H- Lr ruo$eH- SenzneHoBbIX co-onuroMepoB,

a rarcKe BbrtBJreHVvt3aBucvrMocrr4 orltx cnoficrB or crerleHl4 aHHeJIVpoBaHHs. co'
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oJrgroMepoB, KonuqecrBa 14 rroJrolKeHr4fl. $ropnrrx 3aMecrurelefi. IlocronbKY

gneKTpl4rrecKl4e kr orrrrrqecKl,Ie cnofrcrga v3yqaeMblx BeIrIecrB cylqecrBeHHo

3aj'lrcflT or ux xHMr4qecrofi crpyKTypbr, aKTyaJrbHocrb Al4ccepralll4oHsofi

pa6omr Kocrus a VI. II. ne BbI3bIBaer coMH esuit'.

Crpynrypa Ar4cceprarlr4oHnofi pa6orrr rBJIfl ercfl rpaAI4IIIloHHofi . Pa6 ora

cocror4T u3 BBeAeHrrfl, nl4TeparypHoro o6sopa, orII'Ica}j.r4fl, Aera-ueta

r4CIIOJIb3yeMbIX B6ITILICJII4T€JIbHbIX MOTOAOB' TpeX rJIaB' [OCBqilIeHHbIX

pe3ynbraraM kr Lrx o6cyx4eHr4ro, BbrBoAoB, a rarcKe crrl4cKa Ill'ITkIpyenaofi

nlrreparypbr, Hacrrr4TbrBarouero 160 HaI,IMeH osanuil V [pl4no]K euuit. Pa6ora

lr3JroxeHa Ha 17 6 crpaHrrrlax MarxlrHorrllcHoro reKcra, coAep)KI4T 56 pncyHKoB:,

11 ra6nvr\v 3 upulo)KeHl'Iq.

Bo BBeAeHlrrr [peAocraBJreHo o6ocsoBaHlle aKTy€ilbHocrl4 TeMbI

Ar{cceprar\vr4, csopvrynr4poBaHbr rlenr4 14 3alraqv I4ccneAoBaHvfl,, rrpuBeAeHbl

H ayq Hbr e noJrox e]Hhrfl., BbrH ocr4Mbre H a 3 arrl vtr!, np oAeMOH CTp I4p OBaHa }Jayq}{as, vr

rrpaKTlrrrecKat 3HarrnMocrb rlpoBeA€Hnux uccneA osatruir. orMerleH luqgrtfi

BKnaA col4cKar erfl., a raKlre r4crreprrblBaroule orlllcaHbl Soprvru [peAcraBreHklq

pa6oru HayqHoMy coo6rqecrBy B BHAe ny6luraukrfr crarefr B Hayr{HbIX

vr3nag14flx 14 AoKnaAoB Ha Me)KAyHapoAHbIX kt poccr'rficKl4x HayrrHbIX

xonQepeHllutx.

flepnan rJraBa rrpeAcraBJrfler co6ofi o6sop nllreparypbl B o6lacru

Qrasuro-xr4Mr4rrecKzx cnoficre lznefiurx oJII,IfoMepoB v co-oJll4roMepoB Ha

ocHoBe QypanoBbrx 14 rno$enoBbrx rerepoqldKJloB vr Bo3MolKuocreil

rrpr4MeH eil:/rfl. 3Tr4X nonynpoBoAHr4KoBbrx MarepH€UIOB B OpfaHI4r{ecKoI4

DneKTpoHLrKe. Tarxe r43Jro)KeHbr o6qereoperl,IqecKlle ocHoBbI KBaHToBo-

xrlMr,rqecKr,rx MeroAoB r43yrre:nnfl, crpyKTypbl u csoficrB opfaHI,IaIecKI4x BeIrIecrB.

Bo nropofi rJraBe AaHo uogpo6Hoe orrncaHne rrpvrMeH.firollll4xctr e pa6ore

BbrrrlrcJrlrreJrbHblx MeroAoB KBaHTogofi xvrur4v.- yKa3aHbI I4crroJIb3oBaHHbIe

npofpaMMHble fraKerbr, frpvMeHtBlrrrilecfl, Anfl KBaHTOBO-XI4MI4rieCKuX

BbrrII4cJI elgtuit..



B rperbefi rJraBe rrpoBeAeHo cpaBHr{TeJrbHoe I4ccneAoBaHI4e

crpyKTypHbrx rr orrrooneKTpoHHbrx csoficrB He3aMerrIeHHbIx SypaH- rr rzoSen-

SenraneHoBbrx co-oJrlrroMepoB 1,4-6uc(5-Seuzn$ypan-2-ul)6eHsora v 1,4-

5zc(5-SeHnrrrvro$eH-2-zl)6en3ona. Ha upuMepe orrlx coeAuIHoaufi c noMolrlbro

analrn3a rrpr{BeAdunoro rpap:zeHTa gneKTponuofi rrJrorHoerr4 ocHoBHbIX u

eo:SyxAeHHbrx cocroruuit npoAeMoHcrpr4poB Ho, rrro yBenI4rIeHI4e

ropcuoHHbrx 6aprepon npv 3aMeHe rzoQenoBoro SparnaeHra Ha Qypanosstfi

rpor,rcxoAr{T sa cqer yBenvq eHvrfl. eQ$eru,rBHocrr4 7r-conp fl>KeHnfl. I{eHnocrb

3Toro pe3ynbrara p^nfl opraHr4.recrofi gJreKTpoHLrKt4 cocrol,IT B ToM, tITo AaHo

o6rscneHkre 6oree eQSexu4BHoMy rpaHcrropry oHeprr4kr u 3aptAoB B $ypaH-

coAepx(aulr4x oJrlrroMepax. S$Sexrr4BHocrb 9Tr4x npoqeccoB rloBbllrraerctr

BcneAcrBlre cHr{)KeHkrf, coorBercrByrorrlktx eueprufi peopraHn3a\hvr B

SypaHoBbrx oJrrrroMepax, o6ycnoBJreHHoro 6oruuefi ropcldossofi )KecrKocrbto

$ypanoBbrx oJu,rroMepoB 3a cqer ru-colp fl>Kenvrfl,.

tlerneprafl, rJraBa nocBflIrleHa r4ccJreAoBaHl4ro gaBr4curMocrll

orrro3JreKrpoHHbrx u nonyrpoBoAHrrKoBbrx csoficrs QropcoAeplKaIrII4x

rpor,r3BoAHhrx 1,4-6uc(5-QenruQypan-2-ul)6eHgora or crerleHl4 v MoruBa

$ropupoBaHr4fl. lloxasaHo, rrro uz6upareJrbHoe BBeAeHpIe aroMoB Sropa B

Sypu"-SeHHleHoBbre oJrr{roMepbr B napa- urrkt Mera-rroroxeHz.s $euuloe

npr{BoAldr r( yBen}FreHuro ropcnonuofi x(ecrr(ocu.{. Beeg,euue arro\ oe $topa B

opro-[oJroxeHzr Seru4JrbHhrx QparrvreHToB rrpI4BoAI{T K cHu)KeHI,Iro ropcnouuofi

x{ecTKocTLr u rroTepe nnaHapHocTkt IIo npllquHe SneKTpocTaTrrqecKofo

orrarKvrBanufl, aroMoB Qropa v Kr4cnopoAa. Tarxe rloKa3aHo, rrro B pflry

r4ccneAyeMbrx SropcoAepxaulr4x rrpor43BoAHhIX Sypa"-$enraneHoB 5,5'-

( n ep $rop- 1,4 - $ euureH)6u c(2 - (nep Srop 0 e nur) Qyp aH) o6r aAaer uau6 o lrue fi

nolBr,r)KHocrblo 3apqAoB, a 5,5' -(nep$rop- I ,4-$enuneu)6uc(2-(3,5-

4u$ropQenun)Sypa" - HaraMenuuefi aHz3orponzefi rpaHcrlopra 3aptAoB.

faHHue pe3ynbrarbr MoryT 6urr ncrroJlb3oBaHbl Anfl IleneHarlpaBneHHoro

p.usairtraopraHl,IqecKlaxrIonylpoBoAHkIKoB.



Ilqraq fJraBa rrocBflrrleHa reoperr4rrecKoMy t43yrreHI4IO CTpyKTypbI vI

ceoficrs lzHefiuux cr4MMerpr{qHbrx conpqxeHHblx aHHeJII4poBaHHbIX cplcreM,

coAepx(ailIzx QypaHoBbre v ruo$enoBbre SparvreHTbl. florasauo, tlro

AHHENI'IPOBAHI4E NPI4BOAI4T K CHII}KEHI4IO sHEPII4LI PEOP|AHI43A\TLU TPAHCNOPTA

3aprAoB rnfl ruto$eu-SenzleHoB, rrro raKrre MorKer 6sIt vcrroJlb3oBaHo B

AaJrbH efi rueu [nfl p.ngafiLra op raHl{rre c Kut x rr onyrpo BoAHI4 Ko B.

.{aunue, [peAcraBJreHHbre B rtflTrl rnaBax pa6oru, a raKxe pe3yJrbrarbl

v BbrBoAbr, csopvrynr4poBaHHbre B 3aBepmaroulefi qacru Al4cceprarlvr4)

rro3BoJrflror cyAr4Tb o HecoMHeuHofi Hay.IHofi HoBH3He v oplrrlrHaJrbHocrl{

pa6oru. O6ocHoBaHHocrb vr AocroBepHocrb [onyqeHHblx B pa6ore

pe3ynbTaToB V cIenaHHbIX BbIBOAOB He BbI3bIBaeT BOIIpOCOB.

Peaynrrarbr pa6oru r4Meror rrpaKTnqecKyro 3HaqnMocrb Anfl aHankr3a vr

I'IHTEPNPETAUT4KI sKCNEPI4MEHTAJIbHbIX AAHHbIX, IIOJIYIIAEMbIX TIPI4 VI3YqEHVTId

Hr43KoMoneKynspHbrx opraHprrrecKzx nonynpoBoAHl{KoBblx coeAl4Henufi' kr

rrcrroJrb3oBaHr4ra raKr4x coeArrH ertuit B ycrpoficrnax opraHl4qecnofi gneKTpoHI4KI4.

OcHosHrre pe3ynbrarbr pa6oru I43JIolKeHbI B Tpex ny6nurca\nflx B

BeAyrrlux perleH3zpyeMbrx HayqHbrx vi'allaH]1lflx, peKoMeHAoBaHHbIX BAK.

Marepu€urbr Atrccepra\vr4 6stu rpeAcraBJIeHbI Ha MexAyHapo.qHbIX u

poccuir,cKr4x HayqHbrx xoHSepeHrlr4rx. Asrope$epar Al4cceprarluv orpa)Kaer

ocHoBHOe coAep)KaHl{e ALICCepTarJr 14.

IIo rencry H coAep)KaHlrro pa6oru Bo3HIrKJrrr cJreAyrouue 3aMerraHus

r{ Borlpocbl:

1 . B nr4TeparypHoM o6:ope na6nroA aercfl. HerlocJleAoBareJlbHocrb B

TepMrrHoJrorr,rr4. Tar, Hanpl4Mep, Ha crp. 34 luccepralll4r,r <<ring critical

poin6 lepeBo 4krrcfl, To KaK (KprITI,IqecKat roqKa IIrrKna), To KaK

((Kpl{Tl4rrecKafl TorrKa KonbIIa)).

2. B nI,ITepaTypHoM o6:ope TIpkIBeAeHbI 3HAIIEHI4' NOABKDKHOCTI4

3apf,AoB, gKcrrepr4MeHTaJrbHo onpeAeJIeHHbIe paHee I'nfl Pflla

opraHl4rrecKl4x coeAVH eyuit, Ho He yKa3aHo, KaKI,IM cuoco6ou oHI4



rr3MepeHbr. Tarcuu o6pasovr, vr3 TeKcra Al4ccepraw Lr HeflcHo,

onpeAeJreHbr rrv oHr,r oAZHaKoBbIM cnoco6ou. 3ro Mo)Ker 6urr

cyIIecTBeHHO rlpv KoJrI4qecTBeHHOM CpaBHeHVI4 AaHHbIX BeJII,IrII4H,

IIocKoJIbKy IIoABI4x{HocTb 3apf,AoB B opraHllqecKoM IIonylpoBoAHI4Ke,

onpeAeJleHHafl pa3nl4qHbrMl4 MeTOAaMh, MO)KeT pa3nzqaTbcfl, Ha

noptAKLI.

3. Ha crp. 23 aBTopesepara B reKcre HaIrI4caHo, qro l^nfl TI4o$eH-

coAepx(arrlux coeAuHelault sHeprllf, peopraHvna\r4vr rpaHcnopra

3apflAoB yBenr4qr,rBaeTcfl, rrpI4 yBenI4rI9HVII4 CTeIIeHV aHHenl4poBaHrlfl, a

vr3 pr4c. 16 asrope$epara BI4AHo, qro oHa yMeHblxaeTcfl..

4. B BbIBoAe 6

fpaHkIrIHbIMkl

5. B ps,qe cnyqaeB paccraHoBKa 3arI.f,TbIX He coorBercrByer HopMaM

pyccKofo fl3blKa.

Cne4yer orMernTb, r{To cyqecrBeHHblx 3aMer{asuit rlo npoAenauuofr

Her, a orMeqeHHble HeAocrurK[ He HOC-flT

v He yManf,Ior IIeHHOCTkt AI,ICCepraIII4OHnOfinpprHrlr4rrz€ilrlbHofo xapaKTepa

" - 
a :t:

paooTh.I. : 
",

i Or3ils Ha 1krccepraqr4oHHyro pa6ory 3acJryIxas u yrBeplKAeH Ha Hayt{HoM

ce1,{r4Hape ra6oparopz u Xuwvftr vI Srasuxr,r cso6oAHbIX paArlK€trloe I4XK| CO

PAFI (uporoKoJl J\b 1 or 24 v,an 2023 ro4a).

fucceprarllroHHafl. pa6ora Kocrcuna VIropx llasroevqa coorBercrByer

rpe6on aHr4flv- rryHKTa 9 <<llolox eHvrfl, o rrpr4cyxt [eHvrr4 yrreHblx creneHefi>>,

yrBep)KAdssoro frocraHoBJreHrreM llpanureJlbcrBa Poccuficrofi (De4epa\uv

Jtis 842 or 24 ceurt6px 2013 roAa, v <<ZsMeH euuit, Koropble BHocqrc-f, B

florioxeHue o rpucpr Ae:e^vrLr yrreHbrx crerleHefi)), yrBep)KAeHHblx

rrocraHoBrreHrrervr llpaBr4reJrbcrBa Pocczficrcofi (De4epa\vr4Ne 355 or 2l artpetx

z}rc foAa, n flB1rflercr 3aKoHrreuuofi HayqHo-KBuulu$zxaquousofi pa6orofi, B

HaITLICaHO, r{To oHepreru'recr<vfi, 3it3op Me)KAy

yMeHbIxaeTcs. rlpkt aHHeJII'IpOBaHI4 nopOI4TzuIflM.vr

rraoSeH-SenuneHoB, a krg ra6r'u.rr 10 BI4AHo, rrro oH yBentrrrkrBaercfl.

pa6ore 14 ee oQopnaJleHl4ro



Koropo fi pazpa6orana KBaHTOBO-XLrMr4qecKafl MeroAuKa aHaIIU3a CTpyKTypbI I{

otrrogJreKTpoHHbrx csoficrs opraHllqecKl4x MoJIeKyJr, B ToM trl{cne

rroJrr4corrpfl)KeHHbrx. Anrop Ar.,rcceprarrzrvr KocruH I4ropr flasroszq

3acny)KvrBaer rrpIacy]Kryennfl, yreHofi crerIeHI,I KaHAVAara xI4MLIqecKLIX HayK rlo

crequ€ulbHocrl4 I .4 .4 
-$usutlecKat 

xuMr4fl'.

Beayuufi uay.rHHfi coTpyAHtrK na6oparopl4l4 xu}/Ivrvr 14

$zeraru cso6oAHblx pa1vnarron I'D(K| CO PAH

npoQeccop PAH, A. 0.-M. H.
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