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3AKJIIO

,{Hccepraqzx <{enorcaru43oBaHHble agrapMogl,{rrecKue rore6anvs B

cplcreMax c AucrperHofi curvrrrrerpnefi>> BbrnoJIHeHa B OrAelesuvr

cerHerorlbe3oMarepllaJloB, upH6opoa ra ycrpoficrn HayuHo-r4ccJreAoBareJrbcKoro

I,IHcrr,rryra Qra:uxz.

B rIepI{oA rIoAroroBKLI Al{cceprarlsu concKareJrr Il{ep6uruaH Crenan

Alexcau4poBl{r{ pa6oran B $e4epamnou rocyrapcrBeHHoM aBToHoMHoM

o6pa:oeareJlbHoM yr{pexAeHl4l4 Bbrcurero o6pa:oBaHnfl <<IOxnrrfi Qe4epanurufi

Qe4epa-rrrHoro rocyAapcrBeHHoro aBToHoMHoro o6pa^:oBareJrbHoro

yHI4BepcI4Ter), a Hayruo-[ccneAoBareJlbcKoM trncrr{Tyre Susuru, B orAeJreHr4r{

cerHerorbe3oMarepzaroB, npu6opon u ycrpoficru,

corpyAHr4Ka.

yqp e)KAeHr4r Bbrcrrero o6pa^: oF,arg.ufl <<IONHnfi S egepa$uufi ynueep ourer>

B .{OJIXTHOCTII Hayr{HOfO

B 2009 r. oKoHr{rlJr Susn.recxrEfi Sarynrrer lOxuoro Se4epanrHoro

yHuBepcr4Tera rro cner{H€urbHocrr4 <(DugraKa)).

VAocronepeHrre o cAaqe KaHALrAarcKax SK3aMeHoB BbrAaHo B 2018 r.

Se4epanrHblM rocy,qapcrBeuHblM aBToHoMHbrM o6pasonareJlbHbrM yqpelKAeuraeM

Bbrcrxero o6pa:onann.s ((Ioxnufi Segepalruufi ynrrBepcn?er).

Hayvnrrfi pynonoAnreJrb - r{equH feoprnfi Mnxafinonnu, $e4epaJrbHoe

rocyAapcrBeHHoe aBToHoMHoe o6pa:onarerbuoe yqpexAeHr.re Bbrcrxero



o0pa3oBaHuq <IOxuufi Qe,qepanrrrufi yHr,rBepcr{TeT), Hayrno-

lrccneAoBaremcxufi uHcrlrryr Snsrr u, orAeil KpucraJlJlor$usur<v, crapruzfi

nayuHrrfi corpyAHHK, KaHAr.rAar Susnro-MareMarraqecxlo( HayK, AorIeHT.

llo nrorawr o6 cyx4 eHvrfl. npuHrro cJreAyroqee 3a rcn rorren rr e :

,{zccepraqux Il{ep6nHuna C.A. {BJrtrerc.fl sanepurennofi HafrHo-

r4ccneAoBareJrbcKofi pa6orofi, r<oropar nocBrrr{ena eaxffioft npo6nenre Srasraru

KOHAeHCLTpOBaHHOfO COCTOSHIIf : I{CCJIeAOBa}Inrc C)rU{eCTBeHHO HeJrr{HeLrHbrX

rote6anzfi xpzcralJrrrqecKlrx perxeroK TBepAbrx reJI.

flnx arrasru3a raK]rx xore6auufi n Hacrortqee BpeMfl He cyqecrByer eAnnofi

crporo paspa6orannofi reopr4r4. OAuaxo MolKHo BbrAenurb KJracc cr{creM 14 3aila'u,

rAe yAaeTcs rro cTpor4Tb TolrHbre perxeHlrr, oQHoBbrBarrcb Ha Teop eTuKo-fpylrroBoM

alj:uru3e cr{creM c AlrcKperHofi cr4MMerpl4efi. OoreKTaMr{ r{ccJreAoBaHrrs, pa6orrr

.f,BJI.[IoTct CIICTeMbI C [pOCTpaHCTBeHHbIMI4 n TOqerlHbIMH rpynnaMll cLIMMeTpuLl.

PaccuorpeHbl HeJlunefiurre rore6areJlbHble MoAbr 14 yrx 6yurn, onrlcbrBaroulne

MexMoAoBbre B3ar{N4oAeficrsvrfl., B rpaQeue, aJrMa3e I,r oKTasApu.recxofi MoJreKyJre

SF6. [m rocrpoeHw,6yruefr MoA r{croJrb3oBanbr reoper}rKo-tpynfloBbre MeroAbr,

a Ar4HaMr4Ka TaKr4X pelKr{MOB rACCJreAyeTCfi C IIOMOIqbIO KOM[brOTepHOfO

M oAeJrrlp o BaHufr, Ha o cHo Be reopr4n SyurquoH€ura ruroruocr[.

[ocronepnocrb pe3yJrbraroB noATBepxAaerc.tr Haffexnocrbro yKa3aHHbrx

MeTOAOB kr COfJraCLreM noryqeHHbrx aBTopoM pe3yJIbTaToB c JrlrTepaTypHbrMr4

AaHHbrMr{ B TeX CJryqa.flx, KorAa TaKoe cpaBHeHHe 6ulo Bo3MoxHo npoBecrr4.

llpone4eHHue pacqerbr Ha ocHoBe reopr,rn Synrqnoualra rJrorHocrr4

ocyqecrBJreHbr c rroMorqbro nporpaMMuoro flaxera Quantum Espresso, roropufi

f,BJrqercr oAuofi r43 rronynrpnefiurax B. Hacro{rqee BpeMtr peaJr}r3arlufi rr{eroAos

Teoplrra Qynrrlno HaJra rrJrorHocrr4.

llo s us H a rronfreHHbrx pe3yJrbraroB onpeAeJr.sercf; cJreAyroulr{M.

B 4racceprar{r{oHHofi pa6ore BrrepBbre c noMorr{brc Teoperr4Ko-rpyrnoBbrx

METO,ITOB:

- rrocrpoeHbr Bce Bo3MoxHbre B MoHocJIoe rpa$ena 6ytun nenunefinrrx

2

HopMurJrbHbrx MoA (Filil4) nrarofi pa3Mepuocrrr ;



- nocrpoeHbl cl4MMerpllfiHo-o6ycnonreuubre HHhd B KprdcrurJrJre aJrMa3a;

- AoKa3aHo, rITo B MoAeJIu, ouucunaroulefi oAnoMepuyro neruanefiHyro

gneKTpl4qecKyro pelxerKy, cyn{ecrByer roJrbKo 5 cunauerpnfiHo-o6ycJroBJreHHbrx

nerunefinrrx HopM€urbHbrx MoA vr non)rqeHbl 3aBxcr4Mocrn Kpr4Tr4qecKnx

aMnnr4TyA 3Tr4X MOA OT pa3Mepa pe[reTKr4.

Tarxe BnepBble c rloMolrdblo KoMrlblorepHoro MoleilllpoBaHr,rr Ha ocHoBe

Teoprar4 SyHrquo HaJra rrJr orHo crlr uccne.{oBaHa Ar4HaMHKa :

- 6yruefi HHM B MoneKyne SF6;

- 6yruefi HHM vranofi pa3MepHocrlr B MoHocJroe rpa$ena;

- oAHoMepHbrx 6yurefi HHM B €LJrMa3e.

Arcrya"rruHocrb pa6orrr orrpeAenterc.f, TeM, qro r{ccJre,{oBaHHbre pexrrMbr

MOfyT BJII4f,Tb Ha pzl3nl{qHbre QnSUVeCrLre CBOfiCTBa MaTepl{€uroB, a raKxe, qro

cyqecTByeT TecHa{ cB.s3b MeXAy AeJIOKaJIII3OBaHHbIMI.I ne"uunefiurtuu

HopM€urbHbIMIr MoAaMz' kr JIoK€uII{3oBaHHbrMr{ MoAaMH, npe.qcraBilflrolql,rMr4 co6ofi

Ar4CKpeTHbre 0pn3epbr.

llparcrnvecKafl 3HarrrrMocrb. flolvqennrre B Hacroxulefi

Ak1ccepraIluoHnofi pa6ore pe3ynbrarbl rIpeAcTaBJr.f,K)T HI{Tepec An{ cneqr{rutrcroB

n o6racru $uzuxu Kpl4cr€rnnoB II nerusefisoft 4zHalaHKH crrcreM c 4zcrperuofi

cI,IMMerpI4efi. CBoficrna 6yuefi rone6areJrbHbrx uennsefinbrx HopMaJrbHbrx MoA,

pacctII4TaHHbIe n lanHofi paoore c noMolrlblo HaAexHbIX I{ AocTarorrHo rorlHbrx

MeroAoB reopuu SyHrquoH€Lna rrJrorHocrr{, MoryT npuMeHrrbcs Ans

nepra$uraqun SeHoIr,renoJlorl4qecKr,rx rroreHIIHaJroB, r{c[onrcyroilIlrxcf B

MoJleKyntpnofi ATIHaMLIKe, a raK)Ke I4cnoJlb3oBaTbcr AJrx noarpoeHur Ar{cKperHbrx

6pusepon B Kpncr€rJrJrr4r{ecKux peurerKax.

JILrqHrtfi BKJTaA aBTopa AI{ccepraIII4I4 3aKJrroqaercs B co3.{aHrar{ KoMnJreKca

rporpaMM, pearll3yrorlero reoperlrKo-rpyuroBbre MeroAu o6ulefi reopr{r4 6yruefi

Mo,I, Anfl rlocrpoeHl4{ KoHKperHoro BuAa grIIX A}iHaMHqecKux o6rerros B

Kpr4crannuqecKux Lr MoneKyJr.rpHbrx crpyKTypax, B npoBeAeHHr4 Bcex

BbII{I{CJII{TeJIbHbIX gKCrrepr4MeHTOB C TIOMOUIbTO 9TOrO KOMnJIeKCa V C IrOMOtqbrO

MoAenI4poBaHVs. Ha ocHoBe reoplll4 Qyur<qvouaJra rlJrornocrr4. flocrasoBKa 3aAarr



n aHaJru3 nonyqeHHblx pe3ynbTaToB npoBoAHnr{cb coBMecTHo c HayqHbrM

pyKoBoAlrreJreM.

OcnoeHoe coAepx{aHne,qr{cceprarluonnofi pa6otu noJrHocrbro pr3JroxeHo B

8 uayrtrrrx ny6nnrarlr4rx B perleH3r4pyeMbrx xypHaJrax, BKJraqeHHbrx B [eper{eHb

uzgauuirr, peKoMeHAoBaHHhIX BAK PO, 6 LI3 Koropbrx r.rngeKclrpyrorcr B cncreMe

Scopus.

fluccepraryur. coorBercrByer creqr{EurbHocrrd 01.04.07 Qu:ura

KOHAeHCT4pOBaHHO|O COCTO.sHprr.

finccepraqrar <.{enor<anr.I3oBaHHbre aHfapMonnqecKue rcore6anus B

cllcreMax c AlIcKpernofi cl{MMerpueb Il{ep6uru,rHa Crenasa Arerccan4poBr{qa

peKoMeHAyerafl, K 3aql4Te Ha cor{cKanvre yreuofi creneHlr KaHAr{Aara Sr,rsuro-

MareMarnrrecKlrx HayK rro cuerluaJrbuocrx 01.04.07 Queura

KOHAeHCLTpOBaHHO|O COCTOf, Hr4rI.

3aruroqenue npLTHsro Ha 3aceAaHldu Ha)NHoro ceMnHapa Hayrrro-

I{CcneAoBareJrbcKofo LrHcTr.rTyTa susnrn loxuoro $e4epanrHoro yHHBepcHrera.

llpracyrcrBoBaJlo Ha 3aceAanrau 18 qeJIoBeK, B ToM r{racre 7 4orropos u 4

KaHAI{Aara Szs.-uar. HayK. Pe:ymrarbr roJroconarrws; (<sa>> - 18 uel., ((rporr4B) -

Her, (Bo3Aepxnrrocb> - Her, rrporoKoJr J\! 1 or 29.05.2419 r.

// ,/
/ r//( --z.r.z L 10.12.2019 C axsesrco Bna.{urr,rr,rp llannonuu,

AOKTOp sUSrArO-rvraTeMaTr4lreCKr4X HayK

ro cneuutulbHocrrr 01.04.07 -
<<@usuKa KorrgenclrpoBanHoro cocrorHlr.rD),

upoSeccop,

oTAeJr Kpr4craJrnosusuru,

rrannrrfi uay.ruufi corpyAHr4K,

np eAceAaTenb 3ac eA aHufl,
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3ABIPJITO:


