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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:

06y‘ICHI/I€ CTYACHTOB OCHOBaM MAaTeéMaTU4CCKOro MoOACINPOBAHUA (I)I/I3I/IHCCKI/IX mponeccos,
IIPUBUTHUEC UM IPAKTHUYCCKHUX HABBIKOB B INPHUMCHCHHHU ITOJTYYCHHBIX TCOPETHYCCKUX 3HAaHUM K PEUICHUTO

KOHKPETHBIX 3a71a4.
3agaun:

HN3YUCHUC OCHOBHBIX MOHATUM MaTEeMaTUIYECKOIO MOACIINPOBAHUA (1)I/I3I/I‘I€CKI/IX ImponeccosB,
HN3YUCHHUEC OCHOBHBLIX IIPOIpPaMMHBIX KOMIIUJIEKCOB IJI1 MOACIUMPOBaHHUA METOJaMU MOJ'IGKy.]'IS[pHOfI

JTUHAMUKHY ¥ QYHKIIMOHAIA TIIOTHOCTH,

MMPOBCACHHUC HAYUHBIX I/ICCHG,Z[OBaHI/Iﬁ IIOCTAaBJICHHBIX HpO6J’ICM C UCIIOJIB30BAHUEM MAaTCMAaTHYICCKOI'O

MOZACIIUPOBAHNA,

BBIOOp TEXHUYECKHUX CPEACTB, MOJATOTOBKA OO0OPYZOBaHUS, pabOTa Ha BBICOKOIPOU3BOIUTEIBHBIX

BBIYHUCIIUTEIIBHBIX YCTAHOBKAX,
BbI60p H606X0,I[I/IMBIX METOA0B UCCIICAOBAHUA,

aHaJM3 MOJy4aeMOU B pe3yJbTaTe MOJCIMPOBAHUS MH(POPMAIIUN C UCIOIH30BAHUEM COBPEMEHHOU

BBIUMCIIMTEIbHON TEXHUKHU.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuunimHa OTHOCUTCA K 00sI3aTENIbHBIM JTUCIUIUIMHAM (MOJYyJsIM) BapuaTUBHOM yacTu Onoka 1

«JlucuumivHbl (MOYIIN)»

[TpepexBu3uthl muctmiuiuabl: b.1.5.10 Mexanuxa, b.1.5.11 Monexyrapnas ¢usuxa, b.1.5.12
Onexmpuuecmeo u macnemusm, b.1.5.13 Onmuka, b.1.5.14 Amomnas ¢usuxa, b.1.b.15 @usuxa sopa u

onemenmapuwlx  wacmuy, b.1.b.17 Hugopmamuxa u

Mamemamuyeckol Gusuxu

npozpammuposanue,

b.1.5.18 Memoowi

[TocTpexBuzuThl nucuuriuubl: b.1.B./[B.5.1 Kunemuka nenuretinvix homonpoyeccos

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIPaBJieH Ha POPMHUPOBAHHUE CIEAYIOUIUX PE3YIbTATOB 00YUECHHUS

[Inanupyemsle pe3yabTaThl 00y4eHHS MO AUCHUILINHE, XapaKTepU3YIOIIHe
sTanbl GOpPMUPOBAHMS KOMIETEHIUH

dopmupyeMble KOMIIETEHIINU

3HaTh:

IIPUEMBI PELICHUs CTAHJApTHBIX 33]1a4 METOI0M MOJIEKYJIIPHON TUHAMUKU
1 (QyHKIMOHAJa MJIOTHOCTH.

Ymern:

pelaTh CTaHAapTHHIE 3a7a4d IPO(EeCCUOHATIBHON eI TENbHOCTH.

Baajaers:
croco0aMu pemieHus 3a1a4 mpohecCuoHaTbHON NeITeTbHOCTH.

OIIK-3 criocoGHOCThIO pemaTh
CTaHJapTHBIE 33/1a4H
npo¢eCCUOHAIBHON
JeSITEIbHOCTH HAa OCHOBE
WH(pOPMAITUOHHOHN 1
oubnuorpaduyeckoi
KYJIBTYPHI C TPAMEHEHHEM
MH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI U C y4eToM
OCHOBHBIX TpeOOBaHUI1
MH(POPMALMOHHOM
0e3onacHoCTH

3Harth:
- OCHOBHBIE MPUHIUIIBI pabOTHI ¢ OMbIHOorpaduIecKUMH TaHHBIMH U
MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIMU CHCTEMaMH.

OIIK-4 cnocoOHOCTBIO
IIOHUMAaTh CYHIHOCTI) H
3Ha4YeHUE WH(DOpMAIUH B




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMupyeMbIE KOMIIETEHLIMU

- 3HaTh OCHOBHBIC TPeOOBaHMS HHHOPMAITMOHHONW O€30MTaCHOCTH, B TOM
YUCJIE 3AIIUTHI TOCYAAPCTBEHHON TalHBI.

YMmerb:

- BBIMOJIHATH OUOIMorpaduyeckuii MOUCK, KaK MO TeMaTHKE
npodeccuoHaNbHOM IEeATEIbHOCTH, TaK U B HOBBIX 00JIACTSAX 3HAHMIA;
- IPOBOJIUTH OOMEH MpodeccHoHANbHON HH(OpMAIHEl C yIeTOM
TpeOoBaHU HHPOPMAIIMOHHOI 0€3011aCHOCTH, B TOM UHCJIE 3aIIUTHI
rOCyJ1apCTBEHHOM TalHbI.

Baaners:

- HaBBIKAMHU TIOMCKa, OOMEHA M 3alUThl HH()OPMAIIHH, B TOM YUCIIE
3alIUThl TOCYAAPCTBEHHOM TailHbI

Pa3BUTHH COBPEMEHHOTO
00111eCTBa, CO3HABATh
OMACHOCTH H YTPO3BI,
BO3HHUKAIOIIIKE B 3TOM
mporecce, co0I0aaTh
OCHOBHBIE TpeOOBaHUS
HH(pOpMaAITMOHHOM
0€30IMaCHOCTH, B TOM YHUCJIC
3alIUThI TOCYIAPCTBCHHON
TalHBI

3HaTh:

npuniun padots! [1K.

YMmern:

Pemrate 3a1a4n MaTeMaTHYECKOrO MOACTUPOBAHUS HA KOMITBIOTEPE.

Baajgern:
Hagbixom pabotsl ¢ nporpammamu NAMD u ABINIT.

[1K-3 Biagenuem
KOMITBIOTEPOM Ha YPOBHE
OIIBITHOTO IOJIB30BaTEIA,
MIPUMEHEHHUIO
WH(POPMAITMOHHBIX TEXHOJOTHUMA

4 CTpyKTypa U colepKaHHue TUCHHUIINHBI

4.1 CTpyKTypa THCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIseT 4 3aueTHbIe equHUIBI (144 akageMu4ecKux yaca).

TpyrnoeMKoCTb,
Bun paboter aKaJIeMUYECKHX YacOB
7 cemecTp BCETO

O01asi TPy10€MKOCTh 144 144
KonTakTHas pabdora: 50,25 50,25
[Tpaktuueckue 3ansatus (I113) 50 50
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 93,75 93,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBopuecko20 3adanusi (UT3);

- 8bINOIHEHUe pacuemHno-epaguueckoeo 3adanus (PI73);

- Hanucanue pegpepama (P);

- HanucaHue scce (3);

- camocmosmenvHoe uzyuenue pazo0enos (nepeduciums);

- CAMON0020MosKa (NPopabomka u NOSMopPeHUe TeKYUOHHO20 MAMepuand u
mamepuana y4eOHuKo8 u y4eoHvix nocoout;

- H0O20MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- H0020MOBKA K KOJLLOKBUYMAM,

- 10020MOBKA K PYOEI’CHOMY KOHMPOTIO U M.N.)

Bua uToroBoro KoHTpoJIA (3a4er, Ik3aMeH, 1M depeHIUPOBAHHBIH aug. 3au4.

3a4er)

Paznensr AUCHUIUINHBI, U3y4aCMBbIC B 7 CCMECTPC

KoauuectBo yacoB

Ne ayIUTOpHast
HanmenoBanue pa3nenos BHEay/I.
pasnena BCETO pabota AGara
a1 |m|ap| P




KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos AyAITopHa BHEayI.
paszena BCETO pabota
T 13 | P pabota

1 MounekynspHas TMHaAMUKa MUKPOKaHOHUYECKOTO 32 10 20
aHcamOJIsl.

2 MouekynsapHas TuHaMHUKa KaHOHUYECKOTO 1 18 6 12
M30TEPMHUUYECKU-N300apUIecKoro ancamonei

3 DMIUPUIECCKUE CHIIOBBIC TIOJIS 24 10 14

4 KpymnHo3epHucTas MoJIeKyJsipHas TuHAMUKa 18 6 12

5 Merton ¢hyHKITMOHATA TUIOTHOCTH 34 12 24

6 Ab initio MoJsIeKyIsIpHas AMHAMUKA 18 6 12
Uroro: 144 50 94
Bcero: 144 50 94

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

1. MonekyasipHasi JMHAMMKA MUKPOKAHOHUYECKOI0 aHCaMOJIs

Meton MOJEKYJIIpHOW JWHAMUKHU. JIaH)KEBEHOBCKas JHMHAMUKa. JIaHKEBEHOBCKas JIWHAMMKA.
BreruncnuTenbHble anropuTMbl. 3ajlaHWe HAvaJbHBIX KOOPAMHAT M ckopocTedl. Bribop mara BpemeHH
WHTETPUPOBAHUSA. Y CTOMYMBOCTh MHTErpUpOBaHus. [lepnoanyeckre rpaHuuHbIE YCIOBUA.

2. MoJjiekyJ/isipHasi AMHAMUKA KAHOHUY€ECKOI0 U M30TePMUYECKH-U300apruiecKoro ancamoJiei

MonekyJIapHO-IMHAMUYECKOE MOJAECIUPOBAHME TIPU MOCTOSIHHOM TeMIepaTrype: TEepMOCTaThl
bepenncena, Aunepcena, Hoze-I'yBepa. Monexynspnas nunamuka NPT-ancamb6is: 6apoctarsl bepenncena,
Anpepcena, Hoze-I'yBepa.

3. IMnupuYecKue CHIOBbIE MOJIS

OyHKIUS TMOTEHIMATBLHON YHEPrUU: BAJICHTHBIE M HEBAJCHTHBIC B3auMOACHCTBUA. CHUIIOBBIC TMOJIS
AMBER, CHARMM, MM+. Pa3zpaboTka SMIUPHUYECKUX CHIIOBBIX ITOJICH.

4. KpynHo3epHHUCTasi MOJIEKYJIAPHAasl JUHAMMKA

Kpynnoszepuucroe M/[-monenupoBanue. CuiioBoe nojse MARTINI.

5. MeToa pyHKIMOHAJA IVIOTHOCTH

Annpokcumanuss Tomaca-®epmu-Jlupaka. Teopembl XosuOGepra — Kona. Meron Kona-Illama.
Pemenue ypasaenuit Kona-Illama. Hecranmonapuas teopust GyHKIIMOHATA TNIOTHOCTH.

6. Ab initio MoJsieky/IsIpHasi AUHAMMKA

MonekyasipHas TuHaMKKa U3 repBbix npunimnos: Ehrenfest, Born-Oppenheimer, Car-Parrinello.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3anaTus Tema
paszznena 4acoB

1-5 1 MounekynsipHas AMHAMHKA MUKPOKaHOHMYECKOro aHcamOJIsl. 10
6-8 2 MonexynsipHasi [MHAMHKa KAHOHHYECKOTO U M30TEPMUIECKHU- 6

n300apuyecKoro ancamoen
9-13 3 OMIUPUYIECKHE CHIIOBBIE TTOJIS 10
14-16 4 KpynHo3epHHUCTasi MOJIEKYJISIpPHAs] JUHAMUKA 6
17-22 5 Mertona pyHKITMOHANIA TIFIOTHOCTH 12
23-25 6 Ab initio MoJIeKyJIsIpHasi IMHAMHKA 6
Hroro: 50




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. Kpyunnun, H. FO. MonekynsipHO-ITHHAMHYECKOE MOACIUPOBAHUE MAKPOMOJIEKYJ [ DIeKTPOHHBIN
pecypc] : yuebHoe nocobue A o0yyaroumxces o 00pa3oBaTeIbHBIM NIPOrpaMMaM BBICIIETO 00pa30BaHUs
no HanpasineHusM rnoarotosku 03.03.03 Pagnodusuka u 03.04.02 ®dusuka / H. F0. Kpyunnun; M-Bo HayKu
u BhIcil. oOpa3oBanus Poc. ®enepanun, denep. roc. 6roaxeT. 00pa3oBar. yUpekI€HUE BHICII. 00pa30BaHUS
"OpenOypr. roc. ya-1". - OpenOypr : OI'Y. - 2018. - ISBN 978-5-7410-2143-9. - 103 c.

5.2 lomosiHUTeIbHAS JIUTEPATYPa

1. Kpyunnun, H. FO. Meton ¢pyHKIIMOHaNA IUIOTHOCTH ISl pacdeTa CBOMCTB MOJIEKYJ U TBEPBIX T
[OnexTpoHHBIM pecypc] : yueOHoe mnocoOue g oOydaromuxcs MO 00pa3oBaTENbHBIM IPOrpaMMam
BbIcIIero oOpa3oBaHus 1o HamnpasieHusM noarotoBku 03.03.03 Pagnodusuka u 03.04.02 dusuka / H. 1O.
Kpyunnun; M-Bo oGpa3oBanus u Hayku Poc. ®enepanun, denep. roc. OrmKeT. 00pa3oBaT. yUpexKACHUE
BbIcl. oOpa3oBanus "OpenOypr. roc. yH-1". - OpenOypr : OI'Y. - 2017. - ISBN 978-5-7410-1739-5. - 128 c.

5.3 llepuoanueckue u3gaHusi
1. XKypnan «Ycnexu GpuU3NIECKUX HAYK.
5.4 UnTepHeT-pecypcsl

1. https://ufn.ru/ - xxypuan «Vcrnexu GU3HYSCKUX HAYK.
2. http://kvant.mccme.ru/ - xypuan «KBaHT»

5.5 TlporpamMHoe obGecneyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()POPMAIMOHHBIX TEXHOJI0THii

1. NAMD — nporpaMMHBIN KOMITIEKC JUIsI MOJIEKYJIIPHO-TUHAMUYECKOE MOJEINPOBAHUS, JINLIEH3US
GNU GPL. Pexxum moctyna: http://www.ks.uiuc.edu. .

2. GROMACS - mporpaMMHBIH KOMIUIEKC [UISI MOJIEKYJSPHO-IMHAMHUYECKOE MOJICINPOBAHMS,
manensust GNU GPL. Pexxum noctyma: http://www.gromacs.org/.

3. ABINIT— mporpaMMHBIli KOMIUJIEKC Ui pacdeTOB B paMKax TEOpHH (YHKIIMOHAJA TUIOTHOCTH,
munensus GNU GPL. Pexxum nocryna: http://www.abinit.org/.

4. Quantum ESPRESSO - nporpamMMHBIi KOMIUIEKC [UII pacyeToB B paMKax TEOpUH (PYHKIIMOHAIA
wiotHoctH, uiieHsuss GNU GPL. Pexxum moctymna: http://www.quantum-espresso.org/.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VYyeOHble ayAUTOPUU AJISl IPOBEICHUS 3aHATUNH CEMMHAPCKOTO THUIA, JUIS IPOBEJCHUS IPYNIIOBBIX U
WHUBUAYAJIBbHBIX KOHCYJbTAIUI, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluu.

AyIUTOpUM OCHAIECHBI KOMIUIEKTaMH YYEHUYECKON MeOeH, TEXHUUECKUMH CPEICTBaMH O0yUYeHHUS,
CITy>KalllUMU /17151 IPeJICTaBlIeHNs yueOHO! nHpopMauu O0JIbIION ayIUTOPHH.

[Tomemienue 111 caMOCTOSTENILHOM pabOThl 00yYarOIMXCsS OCHAIIEHbI KOMIBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "VHTepHeT", M obecrneueHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npozpamme npunazaromes:

e @DOHI OIEHOYHBIX CPEACTB JUIsI TMPOBEICHHS] MPOMEKYTOUYHOH aTTECTAIllMd OOYyJalolUXCs IO
JUCHHUIIIINHE,

e Meroanueckue ykazaHus AJs1 00y4aroUUXcsl 10 OCBOSHUIO UCIIUILITHHBIL.


https://ufn.ru/
http://kvant.mccme.ru/
http://www.gromacs.org/
http://www.abinit.org/

