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1. rIEJrrr ocBoEHr4{.4r4crlrrnJrl{Hbtr

Ife.ntm ocBogHr,r.{ IvcqurrJrauhr <trIu$opuaquouurre rex
QOpMI{poBarIue y cTy.qeHToB HaB6TKOB npoBeleHr,r, HayrrHbrx r.tccre.{oBaur.{fi c
KOMnbIoTepHbrx cpeAcTB.

3a4avu 4ucqun.nuuat;

o r43frer re ocuoBHhrx coBpeMeHHEIX cnoco6og MoAerrxpoBaHr4g
uauoo6rerron, ocHoBarrgbrx rra rrcrroJrBoBarr[fi gMnl{pugecKl4x cI.IroBbD{ roJrefr;

r ocBoeHre npofpaMM'blx cpeAcrB r4 MeroAoB K.Mlblorep*oit
paspa6orannr,rx Molerefi .

2. MECTO AI4CIII4IIJII{HbI B CTPYKTYPE OTION BO

tr4syueuue Alrcqr,rrurr4ubr fipeArroJlaraer Harvqve y cryAeHToB
KoMnereHrlrru, noJryseuHhre o6yvalorqrnaucx n cpeglleft o6pasonaremuor?
nepnHfi ro4 o6yvenua B By3e .4acrlr4llJrrrH ecrecrBeHHoHayrruoro 6noxa:
xuMprfi, a raK xe rucrlrtrrJrnu zu$opuaqnounoro 6rora: raH$opudrra.xa,
conpoBoxneur.re Haf{Hbrx rlccJre.qosaHlrfi .

[uc.rqunrruwa o6ecnequnaer fiocneAyrouee r.Byqenr.re Ar{currnJlr.r]t:

$u:uxa, MeroAbr MareMararrecKoro MoAeJrrrpoBaulrr, MoAeJrrrpoBaHl4e ta

MLrKpo- tr HaHoclrcreM. 3Haarzx, noJryqer{Hrre B paMKax rz3}.rregi.i, AaHHoE
6rnr npr.rueuenri AJrr Harrr{caHr4a nrrnycrnoit xnari{Oaxaur.roHnofi pa6o:rdr.

3. KOMIIETEHIII4I,I OB)'rIAIOIIIErocfl, oopMr4pyEMbl[: B
OCB OEHII,I AIICUMIJII4HbI

B pesyllrare u3) {eHrz, Ar{curuTr,rHrr o6yrarorqr.rftcr ,4onxen
KOMneTeHUI.fiO:

r cnoco6noctr,lo npelcraBJrrrL a4eKBarH).ro coBpeMoHr{oMy

KaprI4Hy Mupa Ha ocnoBe 3Hallz.f ocHoBnbrx uoroxeurafi, 3aKoHoB

Ha1'tt r{ MareMarr.rru (OIIK_1);

o cnoco6uoctr,lo BburBJrrrB ecrecrBeHHoHafrHyro

xoAe npo$ecczoua,rrHoft .qe{TeJr6HocTr4, nprrBJreKaT6

Srasr,rno-uarelraruqecxufi anlapar (OnK-2);

' AAHHAfr AuCrJUrrIlfrHa oTHOCT4TC'
o6pa:onare.rrruofi nporpal.rrr.ru.
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o roToBHOCTSrO [przMeHtTb coBpeMeHHbIe cpe.{cTBa BbrnoJrHeHr4' I4

u3o6paxeHr.{fi u qeprexefi u noAroronrrr KoucrpyrTopcr<o_rexuolornq(:crori
(onK-a);

o cnoco6nocum ocyu{ecrBJlf,TB noficr, xparenr.te, o6pa6orxy 14 a*anng
pa3JrrIrIHbD( rrcroqullKoB rz 6a-: 4aunrx, npeAcralJrrrb ee n rpe6yeuou
Ilcrlojrl'3oBanaeM uulpopl,raqr.rouuBD(, KoMrrbrorepnllx r4 CereBbrx rexnoro.rrzh (o

r cloco6uoctlto furblBarb coBpeMeHHEIe TeH.qeHIIr4r.r panlr rrrra
r43Mepurerbnofi rr Bbrqucnr,rreJruofi rexnuru, lruqpopnaquonrbD( TexH
npo$eccuona:ruoft 4e.rreltnocru (OIIK_7);

ocnoco6ttoctrro r4crroJrb3oBai.b HaBLIKI4 pa6omr c KoMrrbrorepoM,
ItH(popMarlr{oHHbrx rexuolornit, co6mo4arr ocuoBHhre :rpe6onanas
6egonacuocrrz (OnK-9).

B pesynr:rare ocBoeHa, Arrcqulrr4ubr o6yralorquffcr aoJrxen:
cJre,Iyroqr4e p*yJrbrarEr o6pa3oBar zr:

3narr,: rexnonorurro pa6orrr Ha IIK B coBpeMeHubrx oneparluorrHr,rx
uerogn paspa6orKr4 aJrroprrrMoB r4 nporpaMM, crpyKTypbr AaHHbrx, rlcri
npeAcTaBreHIl.s TrInoBEx r.rH$opuaquolrHrx o6rer<ron, turroBbre aJrr,opr4TMbr

4auunx (O[IK-1, OIIK-2, OIIK,4, OIIK_6); rausopuaqra'Hurre, KoMrrbKlreDnrre

vrrerr: npulreu.srb [porpaMMHoe o6ecneqer*le AJn perrleua, TLrnoBlD( 34
aHanr43a Mareplza.JroB 14 KoMtroHeHToB HaHocl4creMHof tex Hr.rKI,r:

ecrecrBeHuoHayqnyro cyr1nocrr npo6neu (OnK_2); npeAcralrrrrr Hafllnyo
(OIIK-l); npr{Bnerarb,qJrJr rrx perxeHr4, coorBercrByrouufi Ou3nro_Mar(

pa3luq'brx rrcTorr'rrKoB r 6a.: 4arlnr,x (OnK_6); yqll.tbrBaTb coBpeMe'*bre
pailBt4rr'rrr sJrer(rponrnr (oIIK-7); ncuo,ib30Bar6 uarrma pa60r' c KoMnbri,rr#poM (o

B,raAerr : cnoco6nocruo rpeAcraBrrrb a,qerBarH),Io coBpeMeHqoMy ypo

Qopnare

-6);

e csoefi

MeTOAaMU
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OCIIOBHLIE

AII'

o6pa6orxu

E CETEBLIE
TexHoJro tu (OnK-6); coBpeMerrHbre reHAeHrluu prBBr4Tr.1, oJreKTpour.rkrr,

BbFrlIcJILITeJrbHofi TexHuKr4, uu$opuaquonurx rexnolorr.rfi n cnoeft

,qerreJrbHocrr.r (OnK-7); o*rorH'e rpe6orauua lrulpopuaquonrloft besonacH:oc.ra ( -c)).

CI{HTE3A I{
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Mrrpa

afiIlapaT

-e);

3Hallvi4

c''rrlHocTb

cpe,4crBaMt BbrnoJrnenur 14 pelaKTr4poBafiux aso6paNenufi u qeprl6ixofi rz

KoHcrpyxropcKo-TexnoJrorlrqecKoft 4onyuenraqzu (OIIK_4); cnoco6Hdcrrro
rIoIrcK' xpafieHrre, o6pa60TKy U arraJrr.r3 rusopuaquu u3 pa3'rqHbrx ucroqHprKoB 14

[peIcTaBJrrTb ee n rpe6yevolr (bopri.rare c r4crroJrBoBarr eu uu$opvaqnoHirrx,
AaHHbIX,



rr cereBbrx rexnorrorrrfi (OnK_6); cnoco6nocmro yqr.rrBrBarb co

PA3BI41'I{' 3JIEKTPOHI4KI{, USUEPUTATTrOfi I,I BBFIACJIIITEJIbHOE TEXH]

rexHoro 4fr a cnoefi npo$eccuonallnofi 4elreJrruocrr.r (OIIK_7); uero,
rexnononafi , co6arogarr ocHonnrre rpe6onauzr zu$opuaqzonsofi 6ego

4. CTPYKTYPA I4 COAEPXAHIIE AI4CIIIil
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TeMa Ne 1. Ourosrr padoru c Nfaff,,{B.
quura u rr,rnbr Ia"rrHEx double. llucnonrre Macorauh;

Maccr.rBaMrr. Ilocrpoenze rpa$uron $yurqrafi, Cqenapaz u m-$afinr1.
TeMa Ns 2. peureuue ruuonux:araq 

"@ m:
Haxox,{euue nynet 6
r.rnTerpaJroB. Peurenne crrcreM o6nrsoneuurx 4u(f$epenquansnrx

Terua l\! 3. Optimization toolbo* nffiTf,ng"
Optimization toolbox s MATLAR
Tenra l\! 4, Mo.qe;llrponaHfle aroMHo-MoreKyrspHrrx 

"rpyr.ryp.--
Mo4enupoeaurze arouno-uonery.nrpHbrx crpyKryp. ooruar xfuarreffii:a
Mero.qoB. Ocnonnr,re nanpaBJreHrzr.

Ten.ra J\! 5. Merogrr uoa".,r

Merogrr uogemlponan

3Mnr{pEqecKr,rx czlonlx nolefi . Mero4rr rr.ranrzM}r3ar{alr gHepfuz. Mero!

Teua J\b 6. Y.rer srusnufl BHeurneft cpequ.

Yqer r,tu.ruzr ene'rneiiffi
Terua N! 7. 3naxoMcrso c nporparuuainr, peaJrr3yroquM;;;;rp"reaK:xrf, llac,r
MorreKyJrffpHbrx crrcreM Ha npulrepe Avogadro u GROMACS
3lranoucrno c nporpar"a i"" na
Avogadro x GROMACS

Ocuoeu pa6orn e MATLAB

Peruenlre rHrogtx sa4av anre6plr u alarruga

Peruenue galaqn onruMr,r3aqr,tr

Jla6oparopnaa pa6ora J\!4 Ioncn paonooecubrx cocrorHr.rfi noruMepoB MeToLaMr.r Mor
uexasllKll. MuHtttr,trcaqag gneprxr.r B npotpaMMHoM larere

,lla6oparopnan pa6ora J\b5 h:yueHrae nano- u 6uoloruqecrux npoqeccoB MeroltaMll
c HcnoJrr,3oBaHueu narcera GROMACS

B npoqecce usyqeHl,Ir Alrcqr{nJirrHbr r4cnoJrb3lTorcr:



uJrr4 Tp6x qenoBeK);

lpoeKropa r.rJrrz 3BM).

a) JBonpocrr pefirrrnr-KouTpo.rff :

Pefirnnr-ronrpo;rt Ml

2.

3.

MEXAHI4KIl.

o JreKIInorrHo-ceMI{HapcKa, cucreMa o6y.reHr.rfi

na6oparopnr,re saurrr,rr);

o case-study (nolyveuue ua aa6oparopHHx pa6orax yre6H6rx KeficoB c
:a4auu rz rnyooroft upopa6orr<ofi upo6aenu paspa6orru unTenreKryarbHofi

. o6yrreHrae B MaJrbrx rpymrax (nrrnonnenue la6oparopnrx pa6or B

. rrpr{MeHeHr,re MyJrbrr4MeAr.ra rexsonorrafi (npone4elrue Jrer{qrroHHBD(

lpI,rMeHeHr{eM KoMrrlrorepHbrx npesenraqzfi I{ AeMouflparlr4oHHbrx pcurrlroB

(:rpagnqrEonurre

HaxorxAeHne

ypaprrenfift.

rr3 .qBlx

sansluit c

IIOMOT{bro

AEMOCT][I"

rpa1pnKoB

QFxqrzfi.

6' orIEHorIHbIE CPEACTBA Alrur rEKvIqEro KoHTpoJrrI ycrtE
rIpoMEXyTorIHOfi ATTECTAUI{II IIO I{TOTANI OCBO

AIICIII4TII,THbI I4 yqEBHO_METO,{I,ITIECKOE 
OIIE icnEr

1. Ocuonu pa6orrr s cucrerrae MATLAB. pa6om c MaccxBaMlr.

Olrlxqufi . Cpe,4crna nporpaMMvpoBagz .

2, PerreHue rr{rroBhrx sa4av a,rre6prr 14 rrrrurv3a,

Brrqzcleuze olpe.qeJrenublx t4HTerDaJroB.

3. Perueuae cncreu o6rrruroneunrx 4rz@$epeHrlr4aJrbHrrx
BbII{IZCJICHII'.

4, Cpe4crra ourr.ruri3arlur.r B MATLAB,
Pefirlrur-xourpo;rr M2

1. Mogemrponanue aroMHo-MoJreKyJrrprrbrx crpyKTyp.

[porpaMM r.r MeTo.qoB.

O6nturr

Oco6enuocr:u sMnupuqecKr4x pacveror. ,{ocrouncrBa 14 HeaocrarKrr M
Mero4rl MLrHrzMLI3auar4 gHeprr4r.t B gMlrzpl4r{ecKux pacqerax

4. Mero4rr MoHre-Kaprio n srr,rnr.rpnqecrxx pacqerax MoreKyrrpHoii
Pefi ruur-rcourpo.nr J\t3

1. Sunupuvecruft uero4nolreKyrrpuofi 4r,rHaMr.rrr.r,

2. TepuocrarEepen4ceua.

3. TepvocrarHose-fyrepa.

4. Bpoyroncxax4r,rHaMr4Ka.

5. Ilporpar,,fl,anrrft narerAvogadro. BoslraoNHocrr.r ltaKera.



6. .Ilporpavuuut naner GROMACS.

nporpaulruoe o6ecreqeHrre

6) Bonpocrr K 3K3aMerry no Aucrlfin,ruHe:

1. OcuoBu pa6oru e cr{creMe MATLAB. pa6ora c

Qyurqnft . Cpegcma nporpaMMnpoBalrr4r.

2, Perueune ranoBElx sa4au a.nre6prr r4 alaJru3a.

Brruucnenrze onpeneJleuHbrx r4uTerpaJroB.

3. Peurenre cucreu o6rrrnoBeHHED( gn$@epenqra,,rruux

BBFII{CICHIi'.

Cpe4crna onrruzsaqzu s MATLAB.

Mo4emlporauue aroMHo-MoJreKyJrrpnbrx crpyKTyp. O6r{a"
II METOIOB.

6. Oco6enuocrn gMnrapuqecKux pacqeroB. .{ocror.rucma z ueaocrarrr.r
7. MeroAtr uuHr4Mr.I3aqrra 3Heprl{r4 B DMnI4priqecKrIX pacqerax MotieKylspnofi
8. Mero4rr Monre-Kapno B 3Mlr{puqecrr.rx pacqerax Moreryr{pHofi
9, 3nannpuuecr<r,rfi ueroA uonenyrspHo, AuHaMr4Kr,r.

1 0. Tepilrocrar EepeHAcer{a.

I 1. Teprvrocrar Ho3e-fyBopa.

1 2. Bpoynoncnar,{r,rraMrrra.

13. llporparrlrvrnuft uarer Avogadro. BognaoNnocru narera.
14. Iporpalrunnfi narer GROMACS. Boguoxaocru

nporpuMMuoe o6ecneqenue,

B) 3a.qauns AJs caMocroflTe,lbnoft padore cryAeHToB:

l. Ouronrr pa6orr,r s Matlab

3a4a* 4ee npoa3BoJrbnbre HenyJrenrre uarpuqrr A u B pasueporr.r 3x3. Brtnolsur:r
A.B , A,BT

Hartru oupegelareJru rroJrfreHnrrx MarpI4rI.

2. Peueune ne,runefi nrrx a,rre6pau.reclcr.rx ypanueuuft cpeAcrsaMu Matlab
Peurnrr lrero.qauv ,4eJreHr.r, no[olav, urepaquil rz Huoroua yparHeHrzs (uo
l. x2 +l1ya-2=g

^1z. x- +lnx=l)

I

cosr-.uf=g

tutx = (x -t)'z

4.

5.

4.

Boauoxnocru nagera,

)paBHeHr.rfi.

rpa$unon

Oyrrquft,

nporpaMM

EXAHI4KI4.

nareTa. Co



6. xt +2.5x2 +2x+5:0

? ;:ltT+l
8. e" = e-' -l
9. cosx = lrx

ro. er -3Ji:0
ruropr4TM pe eHur peajrr{3oBarb c roqrlocrr,ro e = 10-6 , r4crroJrb3y{ ,3br6 rrpor
MATLAB (uatzcau m-$aftn), Iponeprau perrreHr4e, ucnon*yx rpaQuqecri,re
MATL.AB (peurrEtr rpa$rauecxu c uoMorrlbro OyHKlua plot), a raK xe Qynrcqurrr
3. MoAeJrnposanlre lpuuruecrcnx [poqeccoB cpeAcrBaMri Madab na r{puMepe
MEXAHIIKII

Irb nyrurra ne4ercr crpenr6a no qerra. Cropoct cnaprAa npu BrrJrere r,r3 fleora V
ero uacca m=2 rr. Crana conporuBJreHr.L,r Bo3nyxa ABr4)I(eHaro clapqpa np
KBaApary cKopocri{ F" = kSpS'z , r4e k=0.2 - xos@$rzqueur, :aaucrrquft p.r Sopuu
S=20 cv2 - nnorqa,qb ero nolepeqnoro ceqeHrr{, p _ rrJroruocrb Bo3A}xa, g=,9.81 ui
ycxopeHrre cno6o4uoro rraAeHafi. Onpegennrr lrancrrMaJrbnyro ,{aJrrsocrr orpelsdt
ropr43oHTturbHo pacnonoNennofi qeJrrr, BpeM, noJrera crrapaAa u ero cKopotlrb npI,I
qenr. flocrporarr rpa$rr rpaexropull.

4. Ocnosrr Moleryrspnoro MoAeJrlpoBaufiq cpeAcrBaMlr narera Avogndro
Iocrpora:rr cpe.qcrBaMrz narera Avogadro MoJre*yJr'r $yruepeua. llexoprairoearr
MOJreKyJrbr aroMoM KrrcJropo,qa (r<ona,reutno cBr3arr'b* c rroBepx'ocr.ro). 0ntzuri
loryrre'Hyro crpyKTypy. ,{o6arrarr aroM Me,qu, cnrganurrfi c aroMaMr4 Kr.rgJropoAa r{
Onrrarrrzsiaponarr [oJrf{enHyro crpyrTypy. Onpe4enru 4nnHbr cBr3eft Cu-O, Cu_C
BeJrrilrrrHy BarreHrnoro yrtra C_O_Cu. CQopruupoBarb crpyrrypHrrft Sar?rr $ .xyz So1
5, Ilpuueuenne Meroaa Mo,,rexynapHoft gunavnnr, ,qJr.s MoAeJrrrpoBarr[, xr{Mrrr
fipoueccoB. llporparutruuft naxer Gromacs.
PaccquraTE cKopocrE fiorepr4 Maccbr MoJreKyJrBI noJrl{nponaneHa fipu oK[o,TeHLIr.{ B
co4epxarqefi 75%o asora u 25yo KracrropoAa, npr.r reMrreparlpax 300 K, 500 K, 700 K.
,{a.r:renite noc:rorHHo r{ paBHo amroc$epuorray.

7. yqEEHO-METOIT4TIECKOE r{ I4HOOPMAIILIOHHOE O
. ALICqUITI]Ir.IHbI (MOAyJIrr)

a, 0crroBHaff Jrr.tTeparypa:

1, IlnrfopruaquoHHbre rexuoJrom[: pa3pa0orma nnrfopmaqnonnrrx uole.nefi
Yqe6. noc. / A.B.3a.roHcxHfi - M.: I4II pI{Op: I{I4q IIHOPA_M ,2014 _ 344c,:60x88 1/16 +
znanrum,com) - (Bucuree o6pa:oeanue: Banananpraar)(o) ISBN 97g_5-369-01 1g316" 500 sxs.

1000 u/c,

c[cTeM:

.{on. uar.



2. I{nr[oprvraqto[[bre rexuoJtorlln ll cucreMbr: Vqe6noe noco6ue / E.JL
@OPVM: HI4q I4FIOPA-M ,2014. _ 352c,: zn.; 60x90 1/16. _ (Brrcruee o6pasbnauze). (
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