
Orsrre oSHqnaJrbHoro orIrIoHeHTa

Ha Ar{cceprallzrc Ha coucKanne yuenofi crerreHz raH4vr4ura

6zoloruqecKl4x HayK TunaoHnnofi [apru CepreeBubl Ha TeMy

<<EuonnQopvraruqecnufi aHaJru3 cyrepceueficrn 6elnon Ha ypoBHe

3D-crpynrypuofi opraHrr3allru c ucrloJrb3oBaHrleM MeroAoB

M A IIII{ H HO TO O 6YIIEHIIfl >> NO CICqIAIIbHOCTI4

1 .5.8 - <<MareMarl{qecras 6uol orvrfl} 6nouu$opMaTrlKa))

B [ocneAHee 
^ecflTuneTvre 

B apceHaJle MoneKyn.f,pHblx 6noloron u

6uozu@opMarr4KoB [orBr{Jrr4cb HHcrpyMeHTbI c I4crlonb3oBaHrleM ucKyccrBeHHoro

pIHTSJIJIeKTa, [o3BoJltroql{e c nrrcorcofi AocroBepHocrbro aHarln3l4poBarb

npocrpaHcrBeHHbre crpyKTyprr 6emoe <in silico), B ToM rrucJre u [peAcKa3blBarb

crpoeHge HeI,I3BecrHbIX 6elrcon. Onrnuu:a\nfl. sTLIX MeroAoB I4fpaer

KoJrocc€urbHyro ponb B reHerurlecrofi v 6enroeofi LIH)KeHepun, Iro3BoJI{er

co3.rlaBarr 6erru c 3aAaHHbIrrrIa csofi crBaMI4.

,{uccepraqur [apru Cepreennrt Tzuonunofi <EnouH$opMaruqecrcuir

alurkr3 cynepceMeficrs 6elron Ha ypoBHe 3D-crpyruypHoft opraHI43arIrII4 c

I4cnoJIb3oBaHI4eM MeroAoB MaIIILrHHoro o6yveuux> ltocB{Ir{eHa BbItrBJIeHI4ro 14

aHaJru3y crpyKrypHbrx sneMeHroB (namepHon) na ypoBHe cyrepceMeficrn 6erKos.

3ra reua, rroMtrMo Syn4arvreHT€urbHoro, klMeer npaKTllqecKoe 3HaqeHLIe, TaK KaK

TaKLre rrarrepnbr MoryT orBeqarb 3a pa3nllqHue SyHrcIIuoHzuIbHo BaxtHble cnofictna,

a vx BcraBKa B crpyKTypy Moxer r43MeHI4rr csoficrna 6elxa, B qacrHocrla, ero

$epvrenrarliBHble Synrquu.

,{uccepraqnr A.C. Tuuonunofi HanprcaHa rlo rpaAI,IIIuoHHoMy rlJlarry u

coAepxr/rr cneAyroque pa3Aenbr: BBeAeHI4e, o6:op nl4Teparypbl, MarepvaJrr,r LI

Mero.{bl, pe3yJrbrarbr 14 o6cyx4euue, 3aKJIrorIeHHe, ocHoBHbIe pe3ynbrarbl Lr

BbrBoAbI I4 CIILTCOK nUTTepaTypbI.

PasAen <O6:op nLrreparypbr) npeAcraBJreH na 40 crpaHLIIIax LI coAeplrllr

AocraroqHo rroJrHbre AaHHbrx o coBpeMeHHoM cocroflHl4ra npo6neMbl I4 vx aualrkl3.

3Aecr orrracblBarorct KaK pa3nl4qHble MeroAbI anruwr3a MHo)KecrBeHHbIX

BbrpaBHlrBarruit [ocJreAoBarelrnocrefi 6elron, TaK v MeroAbI rlocrpoeH]Iq Lr



aHaJrv3a MHoxecrBeHHbrx BbIpaBHLIB aHvri4 crpyKTyp roMoJlorplr{Hblx 6elxon'

llpono4zTcs aH€ilIon4t MeXAy BB9AI4MIIM aBTopoM goH-f,Tuervr 3D-cuequQnuecKllx

rrarrepHoB Lr crequsuuecruMr4 no3kIIIvrsMLr rloAceMeficrBa, a raKx(e MexAy 3D-

MoT?rBaMLT tr KoHcepBaTr4BHbIMLT no3vIIIlsMI4. A.C. TutrlonuHa BBOAI4T Te3I4c o ToM'

rrro cuequsuqecKr,Ie rro3?rrlulr [oAceMeficrBa (BblgBJltrorct B MHoxecrBeHHoM

BbrpaBHLlB A]H]/IL IrocneAoBarenrnocrefi) .rrBJrf,rorct npororl4rloM 3D-

cneqra$uqegK1Tx [aTTepHOB (nurnlrxrOrcr B MHO)KScTBSHHoM BbIpaBHI4BaHI4vr

crpyKryp) u no4po6uo ouncbrBaer MeroAbI I,IX o6HapyxeHl{f,. 
'{a-nee 

ofiklcblBalorc.f,

cyrlecTBylou{I4e I4HCTpyMeHTbI Anfl anaJrursa v cpaBHeHI4s cTpyKTyp foMonofI4rIHbIX

6elrOn, MeTOAbI B6IqBJIeHLI s, TAKvIx CTpyKTypHbIX rIaTTepHOB, rar 3D-rvlOTI4BbI'

rrpoBoAr4Tcx o6:op MeroAoB MarrrprHHoro o6yuenvfl. c yrrkrreJleM u 6ez yrrl4Tenq.

Pa-sAeI ((MaTepuaIIbr yr MeroAbI)) npeAcraBJIeH Ha 9 crpanwlax u coAepxl{r

MeroAbr 6zouu$opMarvKr4 vr MareMarLIKLI, HcrIoJIb3oBaHHbIe AuccepraHToM B

pa6ore. 3Aecr o[?IcbrBarorcr lrc[onb3oBaHHble MeroAbI cratltcrvrKvr' oIIeHKv

KaqecrBa 14 cxoAcrBa iloJryqeHHbIX KJlacrepl43al{J/iil,, MeroAbI nocrpoeHl4s

MHoxecrBeHHbrx crpyKTypHbIX BbIpaBHuBaHr4iL, a raKxe 6a^srt AaHHbIX I4 MeroAI{KLI

co3AaHr,rfi nrr6opor Anr arpodaUuit paspa6oraHHblx B Al4cceprarJvrv rIoAXoAoB.

B pas4ene <<PeaynrTaTbl z o6cyx4eHl'If,), IIpeAcTaBJIeHHoM na73 cTpaHHIIax'

,II.C. TuruoHr4Ha orracbrBaer pa3pa6orannufi €rnropl4TM noucKa 3D-cneqra0uuecrux

rraTTepHOB KoHcepBaTLIBHbIx p^nfl uo4ceueficre CTpyKTypHbIx 3JIeMeHTOB

cynepceMeficrna, CXOIIfl4X BHyTpI4 nO4CeruefiCre 6elroe, HO p€BnI4rIarc4I4XCfl

MexAy HI4MI,I V OTBeqaro[II'',IX 3A SynrqraoH€ulbHoe pa3Hoo6pa3l{e 6erroe

cynepceMeficrsa. Mero4 He rPe6Yer rrpeABapI{TeJIbHOfO pa3AeJIeHI4t

cynepceMeficrsa 6enron Ha noAceMeficTBa, a AenaeT 3To caM, a TaKxe paHXI4pyeT

[onyqeHHble 3D-cleqzsrauecxue IIaTTepHbI B 3aBI4cI4MocTI{ oT 3HaIIeHIat

C1eUI4€IJI6HO BBeAeHHOfi OIIeHKI4. IIerrA BbIIxe [OnyqeHHZlt OIIeHKa' TeM HI4XS

BepoflTHocTb roro, IITS AaHHbIfi 3D-cnequQuuecg'rfi [aTTepH flBIIfleTQfl'

pe3ynbraroM cnyqafiHblx Kone6aHl4fi 6eIKosHx crpyKTyp. [alee aBropoM

BBonurrcr crarvrcrvuecKaf MoAeJrb, rlo3Bon{roulaf, orAeJltrb QyurquoHanbHo



3Har{HMbre 3D-cueqra$u.recrue rrarrepHbr or cryuaftnux rone6anufi 6enrosofr

crpyKrypbl. ,,{annufi MeToA peaJII'I3oBaH A.C. Tzuonunofi B KarlecrBe

3arrtrr4ry, rlp{Mo

Ilorryueuuue

Ar{ccepTarlr{}1

BbITEKAIOT I43

pe3yJIbTaTbI

r4MeeTCt pflA

IIoJryqeHHbIX

flBTIflIOTC'

se6omruux

1) Ha ssrrsA peqeH3eHTa, cJrr4rrrKoM 6omuras qacrb rIocBsIIIeHa ollucaHl4lo

[pofpaMMHoro o6ecne.IeHl,Ig (rrogurrx AaHHbIX' BbIBoAa' HacrpanBaeMblx

rrapaMerpon). 3ror pa3Aen Ar4 c cepraur4 14 MolKHo coKp arr,rTb.

2) B 4ucceprarlrroHHofi pa6ore ecrr se6oJlbllroe KoruqecrBo oneqaroK I4 He

BCefAa yMecTHbIX aH|nHIIH3MOB.

3) He coBceM yAaqHo c$opuynupoBaH rplarepufi Bo3MoxHocrkt BcraBKI'I

AaHHofo 3D-vroruBa Ancynr$u4noro Mocrr{Ka B crpyKrypy 6enra - He cpa3y

froHtrHo, rrro aBTop uMeer B Bt4Ay.

4) B maee (pe3ynbrarblD IIpLIBe.4eHbI npllMepu COEIJ (CueUuQuqecKafl ArIt

noAceMeficrB OplaeHraqur Boronofi l{enu, 3-Dcuequ$uuecrufi rlarrepH,

nafiAennrrfi r 6orosofi qeull), B KoTopbIX Bo BceX 6elrax AaHHoro cylepceMeficrea

BcTpeqaeTcr oAr4H Tr.rrr aMT4HOKHCJIOTbI, TO eCTb IIO3I4IJkM KOHCepBaTI4BHbT Anfl'

[porpaMMHoro KoAa, HarrlrcaHHoro Ha t3blKe Python 3 c uctIoJIb3oBaHI4eM

rrprrHrII4noB

aBTOpOM

o6terrno-opl4eHrl{poBaHHoro llporpaMMnpoBa:eufl. Aupo6aL\ufl

pa:pa6oraHHoro IIoAXoAa IIoKa3bIBaeT, rITo nafi4eHnrre 3D-

cueqzsraqecKr{e rrarrepHbr orBerralor sa Synr<qlloHzulbHoe pa3Hoo6pazvte 6effios

cynepceMeficrna, a r{MeHHo MoryT 6ttrr orBercrBeHHbl 3a cy6crparHyrc

cnequsuqHocrb SepvreHroB, r4x KaranvrrLrlecKyro aKTI4BHocrb vr Bapr4a6elrHocrr

r<oH$opvra\uitnoABuxHrrx crpyKryp IIeHrpoB cBt3blBa:avrs, nI4raHAoB.3anepuraer

o6cyx4enue olLrcaHrre lonyqeHr4t 3D-rr,rorranor 4racynrQuAHblx MocrI4KoB c

noMorrlbro KnacTepl43a\vLr kIMeIoqLIXc{ B 6a:e AaHH6IX PDB 4ucynr$r'rAHblx

cnq:efi. Ha ocnoee aHuil4ga [oryqeHHblx KJlacrepoB aBTop orll4cblBaer xpureprafi

Bo3MoXHocrLI BHeApeHLIt 3 D-rvroruna B crpyKrypy SeprvreHra.

floloxenl4t, BbrHoclIMbIe Ha

Tuuonunofi A.C. Pe3ynbraroB.

opHfHH€LlbHhIMLI. IIO MaTepl{anaM

3aueqalrnfi n nonpocon:



AaHHoro cynepc[eMeficrBa. Moxer JrI4 I,rcfroJrb3oBaHHbrfi anropraru pa6orarb c

pa3[r4rrHbrMlr rr4rraMrd aMLrHoKHcJIorHbIX ocrarKoB s oAHofi rro3lrr{uu COBII?

5) I4sMeHzrcs rvr cy6crparuax cuequ$zqHocrb, ecrvr rrarrepH vr3 oAHoro

KJracrepa c [oMorqbro reHHo-rIHx{eHepHbIX MaHr4rrynrr,luit BcraBlrrb B 6eror-

npeAcraBprreJrb Apyroro Knacrepa? Ecrr JII{ TaKr4e oKcrreplrMeHT€urbHbre pa6 orrr ?

Buecre c reM, yKa3aHHbIe 3aMeqaHLIt

ALrCCeprarILroHHofo LrccneAoB aHvfi,

,{uccepraquoHHoe r{ccJreAoBaHvre TurvrouuHofi .{apru

aHurvs cyrepceMeficrn 6erroe Ha

CepreenHul

<B zo ran QopM arr{qe crcuir ypoBHe 3D-

crpyKTypnofi opranvrca\vwt c r4crIoJIb3oBaHLIeM MeroAoB MarrrrrHHoro o6yuenvrr>>,

BbrrroJrHeHHoe noA pyKoBoAcrBoM A.X.H., upo$eccopa LUn.qAaca Bnrayraca-

IOogauaca KaqroHo, {BJrqercr 3aKoHtrennofi HayrrHo-Knanz$uraqnounofi pa6orofi.

.{uccepraqzx orBeqaer rpe6onanvtfrM) ycraHoBneHHbrM MocrcoscxuNa

rocyAapcrBeHHbrM yHr{BepcraTeroM I{MeH}I M.B. JlouoHocoBa K pa6orau noAo6noro

poAa, a raKx(e o$opvrneHa corJracuo rpe6onankrfllvr floroxennfl o coBere rlo 3aIrILITe

4zccepraqufi Ha colrcKaHr{e yuenofi crerreHr4 KaHAr4Aara HayK Mocxoecxoro

rocyAapcrBeHHoro yHLrBepclrrera uMeHI,I M.B. Jlotrlonocosa. Co4epxanze

Arrcceprarlura coorBercrByer crrequuulbHocrlr 1.5.8. - (MareMarurqecKas,6zonolux,

6nouHfopMarnKa) (no 6vororu.recKuM Haynarra), a raKxte KpkIrepLI.flM,

o[peAeneHHhrM rrrr. 2.1-2.5 floroxeHufl o rrpr4cyxAenuru yqeHbrx creneHefi s

Mo croscKoM ro cyAapcrBeHHoM yHr4B epcllTere LrMeHn M. B . JIoN,ro Ho cosa.

Taxuvr o6pasonr, courcKareru TuuoHkrna [apsx CepreenHa 3acny]Kr4Baer

rrpHcyxAeHufl, yrreHolr crerreHr4 KaHAVTAAIA ouonofr4qecKl1tx HayK TO

cnerluanbHo crlr 1 . 5 . 8 - ((MareMarr4qecKas 6uoror ux, 6uouv$oprvrarrara>.

He yM€ulf,roT 3HaqLIMOCTI4
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