
rov Bno PocclriicI(o-APM.fl HCXr{fr (c,'IAB.fl HCKITfr ) vHUBEPCUTET

Cocr'as,ren B

focyaapcTBerrHBrMu
rrnHnlltll] co:lcpniitIIII,l x YpOBXIO IIOirOI.oltl(II

RLrflycKrluNoB no J r(alitultL'Ill xaflparl,lctlIItrnr n

floroarcsrrerr <O6 YNIKI l'AYrr.

I,IIIcrl,Tyr: Ert oM ea]t rrtr HEr II OapMauxIr

KaOeApa: BuouHxeHeprtu, 6r-rouuQoprraT uru u MoJrer(yjrqpEoii 6rioror u

Arqcleu arBHocru: EI.o{Hr(eIIepI{q 6'|onHoopMarl|I<a

ABTop: K,6.H. ApaReJIoB I. f.

YI{EEIIO.METOAI,IqECKUII I(OMII JTIEI(C

AHcrrurtrurra : MoJIeKy,'rEpHoe nloneJrupoBaHIle

CItertrra,'rI-HocrL; <(EtrolrHr(eIlcpIlq x 6uouHQopNrarrrIta)

CO OTB E'I CTBIII'I C

Tpe6oBanuttMu It

EPEBAH



1. Aguorarruq
Morexyrrpuoe Mo,qenltpoBaHue rlpeilc'raBnrer co6ofi na6op in silico Merolog ,4llc

,o,4"rrpouunl,l, B3altMoAeiicrBlre Mex,{y crpy(rypaM[ Mo'fle(yJLI tfu:uro-xtzt'tu'recruut

cBoicrBaMu, Koropbre 3aBI'Icrr IlrI'I Bjlurlor Ila raHHLIe B3a[MoaeiicrBll' B Aanliofi

axcrlunnlrHe paccMaapIIBalorc{ npe.[MeT.3aaaqx u rpaKT{qecxoe flpuMeHeHI' e MOJleKyn'pHofo

MoaerrrpoBaHIt, ttuHauuxr 6uo:totlqecrux voleryl. At'tcurnlaua ocrloBaHa Ea IlpaK[tqec(IIx

x TeoperfiqecKrx acreKTax More(yrspHofo MoaenlrpoBaHu', LITO ,qaer Bo3MO',(IIOCTL

"ry.l"riu, 
rc[ojll3oBarL npro6pereEHLie HanEIru g co6cteeHx6lx 3(cflepl-iMeHTax Kypc

pacc.rnraH Ha +opMnpoBaHlre y cry)reHToB qerBeproro (ypca Heo6xonxMr'Ix reoperullec(ux u

npu^rrraa*u, 3HaHxi:i, (oropble HeooxoauMll aIL llx .qa"lEHeiiuero craEoBJIeHu'

cne tia,rucTavri g o6racru 6uounxetteprr{ a 6uong(DopMaTtr(x'

2. TDe6oeaHuq K ucxorHErM vDogHstrr ruaHuii tl vDrelluii crylreHros

,4*afr"*,qurroii ,qrcqrn,runlt neo6xonrznu :nanul n o6lac.l,l: c'rpy(rypHoii aHEora(L

6ronorr*"po"; Mo.reKynrpHoii 6noror[u; 6l,lo{bu3xKll; xl'lMlll' I !fu:urr 6e:r(oe u

Ey(,ne EoBErx nr"rot; 6ro*rtrr; opraltu'lecKo u $r{ruuecroi'i xuMl'u; MareMaruqecKoii

crarricrl,tKx; TeopLrI,t Beporrnocru; unif opltanrxu.

1- IIenB u rana {lI .tltcurlflJlll H hl

OcHoBlta, uenb npeAMera - rlonyqeHue cryAeHTaMx 3IIaEInii !t HaBBI(oB o coBpeMeHHblx

Meroaax! Bo3MoxHocTrx r,t rpu(ralHLlx rporpaMMHLlX fla(eTax More(yJLpHOfO

MO.IeJIr,r poBaH n, 6uonorurtec(Ex cucreNl

4. Toe6ogagr.rt r vDosttto oceoettt-tg coaeDxaHus rltcqutt,'I[trtr
fl ocre npoxoNgeuua aucuulllluHLI cryaellr rollxefl :

OCIIOBHLIe MeTOIEI. nogrTlrr, IIOAxO,4l'l Ll OfipeqeneEl]', [CIlOJlL3yeMLle R

MOJreKynrpHoM MoneJll'tpoBaHuu ,qruautlt<u 6uolornqecKux More(yir c

,ICNOII,30BAHllEM CIIJIOBLlx NO]1Ci;

ocHOBHLIe MeTO,Ilbl,l IIO,IXOAEI MO,[eJItlpOBaHU, Mone(yntpHoii AUEaMx(,l;

Bo3MoxHocrr] MoJleKyntpHofi AxdaM[Kn Ir'texHI'Iqecl{I,e orpaHl{qeEu';

Ir3Jlafa'r6 ocHoBHLle TeoperlrllecKue acrleKT6l MeToaoB Mo'leKy',rl'pHoi al'iHaM,lKI't;

npoBoallTb pacqeTbl c IrcIloJrL3OBaHIreM npx(JlaaH6lx [po'paMMHhlx rla(eroB

Mone(ynrpHoii auHaMlll(Ir;
adanu3xpoBaTb pe3ynBTaTBI pacqe'roB Mo.IleryrrpEoii .qnHaMIIK'ii

rpaKTriqecKr,rMri crloco6aur.r u lncrpyt'renraM MoneKynrpHoiii ,41'lEaMu(It:

uaelrrar,au pa6oru c nplrKra,{HElMlr IlporpaMMBBIMI't na(eraM, AMBER' pDMD,

Gromacs, VMD.
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l. O6!ra, rpyaoeMrccrb Ii3YeeHi,
a,.rcuunnxHH no ceMecrpaM, B r, r08 108

I l. Ayau'ropHHe 3aHrrur, B r..l.i
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1.1.2. npaKru'recI(ne
3A 

'TI,I'rpeHuHfoBofo rxna,

1.1.2.1. O6cyxleHxe
npMxnaaH[lx
flpoeKroB (c
3aurflroii

1.1.2.2. Kenchr (aHa,rn3

cuTyau!{i)
1.1.2.3. AeroBbre

rpeHuHru (a

cflryaurii)
1.1.3. CeMxHapH (a raxxe

o6cyxaeHur)
1.1.4. Ia6oparopHbrepa6orLr

rKcnepnMeHrH,
aeMoHcTpau. onblTH)

l2 32

1.1.5. Apy.xe Bnrb,

ayat{ropHHx 3aHrrl]fi:
MonerxpoBaHHe

B3axMoAelicrBIl,
(xoMnllorepHbrii

1.2. CaMocrorrenbHa, Pa6ora t7 t7
2. Korcynbrau x
i. IlxcrMeHHLrc roMaurHre 3a!aHx,

KoHrponbHHe paSorb!

5. KypcoBbre pa6orhr

7. Pac,rerHo rpaox\ecKue Pa6orLr
8. Apyrxe MeroaH n OoPMbr 3aHrrn;i

9. OopMa reKyuero ItoHTPonr:

YcrHHn onpoc Ha ceNIrHaPe t{

rc.rupoBaHre yMeqHi

l0.OopMa npoN{exyroqHoro
xoHrpon,: 3 oucbMeHH6'x

KOHTDOJIf,HhIX NO TEMAM

I l. oopMa xroroBoro (oH1porr: 27 27

6. M ? mo O u Ko tbo pt!!1!gqt!!L4!!!.9!!.9.91!!.9.!!!!!!!
Pacnpeae,,IeHue BecoR no 6opMaNI KoHTpon, fi ouell(l aKaAeM Llccxoii ycneBaeMocrn

Bec +opMbt
rexyure.o (oHrpoff
B pe3y,lLrupyourei
oueHKc rerquero

HoHrpo,l, B xroroBoii

ll.c Bec

r{oHrporeii pe3y,lb-rxpyK)
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r(0HTpon, np0MexyT0qH0rc KoHTp0Jrei u

pe3yrrLrrpyro

Brtr yqe6Hon MI M2 M3 Ml M2 M]

l{oHrporbHafl pa6ora 0 0

Jla6oDaroDHUe Da6orbr

IIncbMeHu!'e noMauH!e

3cce (pedreparHBHoro rutra)
YcrH6rn onDoc (ceMurrapc.) 0 0 0

Bec pe3ynhrHpyoureil
oueHK rekyuero I(oHrpon,
B UTOTOBbIX OUeHffiX

nDoMexYr. {oHTponefi

0 0 0

Bec iro.oBon o[eH(x ] r'o
apoMe)'{yroqxo.o xoHrpom
B pBynbr pylourefi oueHke

nDon exvT. KoHrDo,leii

0

Bec nroroBoii oueHKu 2-ro
npoMer{yro{tsoro xoHrporr
B peynLrupyrcurefi oueHt(e

nDoMe)xyT. r(oHrporei,

0

Be. nroroBon oueHHn I ro
nporrexyroLr Horo xoHrpon,
B pe3yiurnpyrcureii oueH(e

nDoMexvr. KoHrponeii r.a.

I

Bec pesynbrnpylouen
oueHl{ri flpoMe){ryro'trrbrx
KoHrporen B pe3yrrhrxp.

oueHKe xroroB, (oHrpon,

0.4

.)(la eH/raqer (oueHRa

rrorosoro KoHr porrq)

0.6
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7. Coot trJ#nH uc i ttt' t I u tt, t tt H bt :
7.1. Te inlurecKuit tutqH (Pnlic"tt,t dttc

4

Pa3trcnBr tr'reMl,l dlcun'rxxnLI
UpaKr. CeMn-

"[a6op.,

ApyrHe

I
3=4+5+
6+7+8

.l 5 6 7 8

2 z

Pa3trcn l. MoreRy,lrpHae !xrlarllrxa
TeMa l.l. ocHoBbr MorekyrrpHoii

2 2

Teva l2 CunouHe rto,lr. 2 2



TeMa 1.3. MnHUMrcaux, aoreHuxaiLHoi

9HeDrfio.
2 2

Palaen 2, Kracclr,reclrae NloneKynepHae

nlIHaMnl€.
TeMa 2.1. [porpaMMHLIe naKerbr Amber u
Gromacs.

l0 {
TeMa 2.2. oopMaru +annoB Mo,lexynrpHoil { 2

TeMa 2.3 AnroptrrM MonenynrpHoii

A HAMUKI,I,
l8 IJ I0

Pa3tren 3. ArcKperHat MoneRyrflpHae

alIHaMx(4.
TeMa 3.1 . flporpaMMHHn naxer PIIMD. 8 { .l

Pa3ae,,r 4 Anann3 Pery,lbraroB
IloncKYnqprroii alrHaMnI(x
TeMa 4.1. AHan 3 ypaBHoBeureHHoro

J 2 2

TeMa 4.2. Asanxl rpaexroPxi. ). I
TeMa 4.3. 3Hep.x, B3auMoaeiicrBxr. z I
tITOfO 64 32 32

7,2. CoaepxaHxe
BBeaeHue.
3ranu pa:nurul
MOAenUpOBaHI'19.

o6opyAoBaHue u

MOAenrrpoBaHI,IIo.

pa3le,'roB rl TeM IIrcu[n,'IIIHLI:

MoreKyirrpHoro Moaerl,lpoBaHlr. ocrloBHble floEfrm More(yJl'pHofo

O6racru npuveuerufl MoJlexynrpHoro Mo.[elllpoBaHllr. KoMnlrcrepHoe

npu(]la.Itlrbr(- npofpaMMHbre aaKerLI JllrrepaTypa flo MoJre(yn,pHoMy

Palne,'r 1. Mo.leKv,,rnDHafl -l Ha[llKa.
T- u 11, O"rouo, ,o,le(yrlspHoii .qunaMlIKu. I4cropur, pa3Bxrllc u ocnoBr'l MoneKynepHoi

Aulla,vl,lKu. llpItnoxeH!r, MoIieI(yIIrpHoi:i .IlIlHaMt'I(u.

Teita 1.2, C[,rosLIe no,rq. OcHoBHLie npcacraBjleHll, o cx,'loBtIx non,lx. Trnbl aroMoB, cBT 3ei,

yrroB B3aLIMoAeiicTBLlii. OyH(UuoHa[BHLlii BxA B3auMoAeiicrBni:i. Mo]leD'r MoroKynLl BoILL

CnnoBr,re nonr Amber, Gronacs x Mcdusa.
TeMa 1.3, Mununu:auuq noreHu[aJTLHofi ]Hepru . lloH,T e o fioBepxHoc,u

rloreHrlrla,lbHoii ?Heprillt. MxlrLlMyM, rlepexoAHoe cocrosHqe L IlHTepMelxar. fno6anbHat !l

]roKarrbHa, MIrHI{Mn3aq[t leoMclpxx. AnrcpnrMLl iro(,uLfioii MIlHxMi3aIIull. AnropItrMLI

lno6aflr,Eoii MlrHuMu3alrllr reoMerpltll. Meroa c(opeii[ero cflycKa. Mero,'l coflpsxeHEllx
f PAAICHTOR. MCTOI HI,K)TOHA.PA4JCOHA.

Pa rae,r 2. K,racctl.rco.ae no.reKr,'rltD!4894!!39!]E!
TeMa 2.1. [lporpaMMtrlte narerr,r Amber rl Gromacs. OcHoBEI pa6oru c Amber r'r Cromacs.

OcHoBHoi:i u}1il)opMalrl-toHHbrE ttoro( B Amber u Gromacs.

TeMa 2.2. OopMarbI t[aii.ros nro,rercy,rnpnofi ruHaMIrr(Ir. (Dai:ixbl MoJIe(ynrpHoii roilonorltll
oai:i.flEr crpyKyp MoneKyn. oaiin flapaMerpoB MoJleKynrpnoii ]u,HaM'Io{ oaiinLl
uHAeI(crpoBaHur. 3Eepreruqec(ue qlafi nbI. (Dai:inLI Tpaelcopnii
TeMa 2.3 A,'IroplrM MoJle(y,lqpHoii auIIaMuKIr. IloAroroB(a cncreMbl. CoJllBarau[, l'l

HeiiTpa,ur3arlu, cucreMbl. MIrHlrMlI3aIr , greprr{fi. ypaBuoBexruBaH{e cgcreMLI. NVT fi NPT

axcaM6Jrrr ypaBfioBe[tusaHus. l4tl ullail]l3alln, q [epe3anyc( MoneKynrpHofi IuHaMlt(Ii.
Mone(ynrpHa, anHaMIrKa Ea CPU n CPU.

Pa tae,r 3. ,llucrpe r safl uo,rexv,rspHas tr|rraMt|Ka.



TeMa 3,1. IlporpaMMHLIi na(er pDMD. Ocuoor,r pa5orrt c pDMD OcHoBHoii

uu(ropuauuouurd norox a pDMD.6aii:ru napauerpon r cocrorgl,ii. I4uuuua,'rusaulq u

nepe3anycI{.uncKperEoii Morle(ynrpHoii auEavxKn.

Pa :}lle,'r 4 AHa,,lu3 De3y,'lbTaroB Mo,qeKy,'rnDHofi AIlsaMI|Kn.
TeMa 4.1, AEa,'r[3 ypaBgoBe[egHoro cocroqgrrq cucrelrcr' Kole6asll' greprlll,

TeMneparypri, .qaBJreHM lr IIJIoTHOCTII CllCTeMht lla npotrxeHxx MoneK)n'pHoi:i 'qI-IHaMUl(|','
'IeM 1.2. AHa,'rr3 lpacKTopnn. RMSD. RMSF. Pa.quyc rupauru. Analu: Bo,4oporHHx

oBr3ei. KJracrepEblii aHanlt3.

Teua 4,3, gueprun r3a[MoaeficT Brrq. MMPBSA MMGBSA BKna]l aMlHoruIcllor B 3Heprnx)

83auMo,qeiicrBI'i,

8. yqe6Ho-MeroanqecKoe o6ecneqeHue arcullrlr'IrrHBt

8.l. PeKo eqdveMo, tumeDnmvo0:
a) Ea3oBr,rii yqe6fluK (yve6no-npanruvecnue noco6rIs)
L xers."., i. g. "Mone(ynqproe MoaenltpoBaHlle: Teopur tr npaKrx(a: rtep c aHrr' 2-e{3,["
M.: BlHoM. Jla6oparopn, 3EaHxii (2013).

2. Poghosyan A.A. Shahinyan A.A "Computational biology and bioinfomatics' Molecular

Dynamics and modeling", Nairi 201 l,Yerevan,Armenia, pp.208, ISBN 978-5-550-01639-8'

3. Leach. Andrew R. Molecular modelling: principles and applications. Pearson education, 2001'

4. Dokholyan, Nikolay V., ed. Computational modeling of biological systems: from molecules

to pathways. Springer Science & Business Media,2012.
6) Aofl o,,rHure,'r6Has J'urreparypa
1. Schlick, Tamar. Molecular nodeling and simulation: an interdisciplinary guide: an

interrlisciplinary guide. Vol.21. Sp nger Science & Business Media,2010
2. Jensen, Jan H. Moleculur modeling basics. CRC Press,20l0.

8.2. MafieDue,rb o-mex u,leckoe o6ecne4e ue ducuafinu bt

Kon *,roreprrrii ,caacc 6uouHibopMar[Ku l4ncrlrryTa Monel(yJlrpllofi 6nonorux HAH PA'

Cepneprr Jla6oparop[[ I(oMn6lorepHoro Mo,[erxpoBaHll, 6uoilorl'qec(ux npoqeccoB

HHcrxryra Mo,le(yntpnoii 6uo:lorua I{AH PA.
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