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

eanb (eH) OCBOCHHS TUCITATUIMHBI:

oOydeHHe CTyJIEHTOB OCHOBaM MAaTEMAaTHYECKOrO0 MOJCIUPOBAHUS (PU3NYCCKUX MPOIECCOB,
MPUBUTHE MM TPAKTUYCCKHUX HABBHIKOB B NMPUMEHEHUHU IMOJYYEHHBIX TCOPETUUYCCKUX 3HAHWH K PEIICHHUIO
KOHKPETHBIX 3a71a4.

3agaun:

HN3YUCHUC OCHOBHBIX HOHATHH MaTEMaTU4YECKOIro MOACIINPOBAHUA (1)I/I3I/I‘I€CKI/IX ImponeccosB,

W3y4EHUE OCHOBHBIX MPOrPAMMHBIX KOMILIEKCOB JUJISI MOJICTUPOBAHHUS METOJAMH MOJCKYISIPHOU
JTUHAMUKHY ¥ QYHKIIMOHAIA TIIOTHOCTH,

MMPOBCACHHUC HAYUHBIX I/ICCHC,Z[OBaHI/Iﬁ IIOCTAaBJICHHBIX HpO6JIeM C UCIIOJIB30BAHUEM MATEMATHUUYCCKOI'O

MOZEIINPOBAHUS;

BBIOOp TEXHUYECKHUX CPEACTB, MOATOTOBKA O0OPYJIOBaHUS, paboTa Ha BBICOKOMPOMU3BOIUTEIHHBIX
BBIYMCIIUTEIIBHBIX YCTAHOBKAX;

BbIOOp HEOOXOAUMBIX METOJIOB MCCIIEIOBAHUS;

aHaJM3 MOJy4aeMOU B pe3yJbTaTe MOJCIMPOBAHUS MH(POPMAIIUN C UCIOIH30BAHUEM COBPEMEHHOU
BBIYHCIUTENILHON TEXHUKH.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumuiiHa OTHOCUTCS K 00s3aTeNbHbIM AMCUUIUIMHAM (MOAYJISM) BapHaTUBHOM vacTH Oyioka [l
«JlucuumivHbl (MOYIIN)»

[TpepexBusutel qucturuiuael: b1./[.b.1 @unocogus, b1./].b.12 Unpopmayuonusvie mexnonrocuu u
npoOcSPAMMUPOBAHUE

[TocTpeKkBU3UTHI AUCUUILTHHBL: Omcymcemayom

3 TpeOoBaHusA K pe3y1bTaTaM 00y4eHHS MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANpaBJieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[Tnanupyemblie pe3yabTaThl
00y4yeHHs 110 TUCHMILIMHE,
Kon n HanmeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
(dopMHpyEMBIX KOMITETCHIINH TOCTIKEHUS] KOMITETCHIINT XAPAKTEPHIYIOTINE STATIbL
¢dbopmupoBaHus
KOMITETEHIINI
[TK*-1 CnocoGen npumensats  |I[IK*-1-B-1 3naet pyHnameHranbHble 3HaTh:
Ha MPaKTHKE OCHOBBI CIIEIIMAIM3UPOBAHHBIX 3HAHUI B METO MOJIEKYJISIPHOM
npodeccuoHaIbHbIE 3HAHUA U |00JIaCTH PaJOIIEKTPOHUKH, JUHAMUKH, METOJT
yYMEHUs B cpepe MPOn3BOICTBA, | TEICKOMMYHUKAIIMOHHBIX CHCTEM U (byHKIIMOHATA MIIOTHOCTH
BHEIPEHMS U SKCILTyaTalluu AQHTEHHBIX KOMIIJIEKCOB YwMmers:
ANEKTPOHHBIX TPUOOPOB U [1K*-1-B-2 Bnageer criennain3upoBaHHBIMH |HUCIIOJIB30BATh
CHCTEM pa3IMyHOI0 3HAaHUSMH B 00J1aCTH (PU3UKH U CMEKHBIX MOJICIUPOBAaHHE
Ha3HAYEHUSI, TOJTyYCHHBIE TIPH | €CTECTBEHHOHAYYHBIX TUCIIUILIHH MOJIEKYJISIPHO-
OCBOCHUU TPOPHUIBHBIX [TIK*-1-B-3 Ymeer pematsb JTMHAMUYECKOe
(GU3NIECKHUX TUCIUTIIIIH npodeCCHOHATBHBIE 331241 C IPUMEHEHUEM | MOJICIIUPOBAHUE U
CHEHUATU3UPOBAHHBIX (PU3UKO- MOJICIIMPOBAHUE METOJIOM
MaTeMaTHYECKUX U €CTECTBEHHOHAYUIHBIX (byHKIIMOHATA TIIOTHOCTH.
3HaHUI, METOZ0B HAYYHOT'O aHAJIN3a U Baaners:
MO/JICITMPOBAHUS TEPMUHOJIOTHEN
MaTeMaTHYeCKOT0




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyembie pe3yibTaThl

00y4YeHus MO TUCIUILINHE,

XapaKTEePU3YIOIIHE ITAIbI
¢dbopmupoBaHus
KOMITETEHIINI

MOACIINPOBAHUA

[TK*-2 CriocobeH mpoBOANTh
HAy4YHBIC UCCIICIOBAHUS B
n30paHHOM
SKCIEPUMEHTAIIBHON WU
TEOPEeTUYECKON 00IacTH ¢
IIPUMEHEHHUEM COBPEMEHHOMU
puOOpHOI 6a3bl U
WH()OPMAIIMOHHBIX TEXHOJIOTUI
C YYETOM OTE€YECTBEHHOTO U
3apy0eKHOTO OTbITa

[1K*-2-B-1 3HaeT 0CHOBHBIE METOIbI
MPOBEJICHUS TEOPETUUECKOTO H
IKCIIEPUMEHTAIBHOTO UCCIIC0OBaHUs B chepe |MoIenupoBaHus Gpusmue-
po(ecCHOHATTLHON JIeATEIIBHOCTH
[IK*-2-B-2 Ymeer pemath
npodecCHOHANTBHBIC 33/1a49H ¢ IPUMEHCHHEM |- IPUMEHSThH TOJy4YeHHBIC
COBpPEMEHHOM puOOpHOH 0a3bl U
WH(OPMAIIMOHHBIX TEXHOJIOTHH ¢ yUeTOM
OTEYECTBEHHOTO M 3apyOEKHOTO OTIBITA

3HATL:
- OCHOBBI MATEMATHUYECKOTO

CKHX IPOLIECCOB.
YmMmern:

TEOPETHYECKHE 3HAHUS K
PEIICHUIO
NPaKTHYECKHX 3a/1ad.

Baaners:

- HaBbIKaMU PabOTHI €
MpOrpaMMHBIMU
KOMILJIEKCaMH ISl
MaTEMATUYCCKOI'O
MOJICJINPOBAHUS
($U3HYECKUX NPOLIECCOB

4 CTpyKTypa U colepKaHHue IMCHHUIINHBI

4.1 CTpyKTypa THCHHILIMHBI

OO61mas TpyA0eMKOCTh AUCHUILIIMHBI COCTaBISAET 4 3aueTHbIE eNUHULBI (144 akageMUyYecKux yaca).

TpyrnoeMKoCTb,
Bun pabotet aKaJeMIUYCCKHX YaCOB
7 cemectp 8 cemecTp BCEro
OO01asi Tpy10€MKOCTh 72 72 144
KonTakTHas padora: 30,25 22,25 52,5
Jlexumu (JI) 16 8 24
Jlaboparopusie pabots (JIP) 14 14 28
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padoTa: 41,75 49,75 91,5
- camono02omogKa (npopabomxa u nogmopenue
JIEKYUOHHO20 MAMEPUANA U MAMEPUANLA Y4eOHUKO8 U Y4eOHbIX
nocobuii;
- U3yyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20
o00yuenus;
- N0020MOBKA K 1aO0PAMOPHBLIM 3AHAMUIM,
- 10020MOBKA K pYOEI’CHOMY KOHMPOJIIO U M.1N.)
Bua uToroBoro KOHTpoJIA (3a4Uer, IK3aMeH, 3auer aug. 3au4.
auddepeHupoBaHHbIN 3a4€T)
Pazensl quctumiIMHel, n3ydaeMble B 7 ceMecTpe
KonnuecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHEay/I.
paszzena BCETO abota
T 113 | 7P pabora
1 MouiekynsipHas AMHAMMKA MUKPOKAaHOHHUYECKOTO 32 8 8 16




KonnuecTBo yacos
Ne HawnmenoBaHue pa3aenos AyAITopHa BHEayI.
paszena BCETO pabota
T 13 | P pabota
aHcamoOJs.
2 MounekynsipHas AMHAMHMKA KAHOHUYECKOTO U 22 4 4 14
N30TEPMHUECKU-H300apUUECKOro aHcamOien
3 DMIUPUIECKIE CUIIOBBIE OIS 18 4 2 12
Uroro: 72 16 14 42
Pa3nenbl MuCHMIUIMHEL, 3ydaeMble B § ceMecTpe
KosmgecTBo yacoB
Ne HaumenoBanue paszaennos ayrTopHad BHEAy/l.
paszzena BCEIO pabota
T 113 | P pabora
4 KpymnHo3epHucTas MoJIeKyJIsspHas THHAMHUKA 30 4 6 20
5 Mertoxa pyHKITMOHANIA TIFIOTHOCTH 22 2 4 16
6 Ab initio MonIeKysipHasi AMHAMHUKA 20 2 4 14
Utoro: 72 8 14 50
Bcero: 144 24 28 92

4.2 Cogepxanme pa3iejioB IUCHUININHBI

1. MonekyasipHasi AMHAMMKA MUKPOKAHOHUYECKOI0 aHCaMO0JIs

Meton MONEKyIspHOM IMHAMUKU. JlaHKeBEHOBCKas AuHAMMKa. JIaH)KEBEHOBCKas JMHAMHUKA.
BoruncnuTenbHble anropuTMbl. 3aJaHUE HAdaJbHBIX KOOpPAMHAT M cKopocTed. BpiOop miara BpemeHuU
UHTETpUPOBaHUs. Y CTONYUBOCTh UHTErpupoBaHus. [lepuoaudeckue rpaHuyHbIE YCIOBHUSL.

2. MoJiekyJsipHasi JTHHAMUKA KAaHOHNYECKOr0 M M30TepMHYeCKU-N300apuiecKoro ancamoJiei

MonexkyIapHO-IUHAMUYECKOE MOJEIMPOBAaHUE IIPU IOCTOSHHOM TeMIleparype: TepMOCTaThl
bepenncena, Aunepcena, Hoze-I'yBepa. Monekynsapnas aunamuka NPT-ancamOuis: 6apocratsl bepenicena,
Anpnepcena, Hoze-I'yBepa.

3. OMnupuyecKHe CHI0BbIE MOJS

@yHKIMS MOTEHIMAIBHON SHEPIUU: BAJICHTHBIE U HEBAJICHTHBIE B3auMoJeHCTBUA. CHIIOBBIE OIS
AMBER, CHARMM, MM+, Pa3zpaboTka SMOUPHUECKUX CHIIOBBIX MOJICH.

4. KpynHo3epHuCcTasi MOJICKY/ISIpHAS JHHAMHUKA

Kpynuozepaucroe M/[-monenuposanue. CuioBoe noine MARTINI.

5. Mertoa (pyHKIIHOHAJIA IVIOTHOCTH

Anmnpokcumanus Tomaca-®epmu-/lupaka. Teopembr Xosu6epra — Kona. Meron Kona-Illama.
Pemenue ypaBuenuit Kona-11Isma. Hecranmonapsas teopust pyHKIIMOHAA MJIOTHOCTH.

6. Ab initio mosieky/IsipHasi AMHAMHKA

MonekynsipHas AnHaMuKa U3 nepBbix npuHImnoB: Ehrenfest, Born-Oppenheimer, Car-Parrinello.

4.3 JlabopatopHbie padoThI

Neo JIP Ne HaumenoBanne nabopatopHbIx padboT Kor-s0
paznena 9acoB
1-4 1 MorexyJsipHasi JTMHaMHKa MUKPOKaHOHMYECKOT'0 aHCaMOJIsl. 8
5-6 2 MornekysipHas JHHAMHKA KAaHOHMYECKOTO M H30TEPMHUYCCKHU- 4
n300apuyecKoro ancaMmoei

7 3 OMIOUPUYECKUE CUIIOBBIE TOJIS 2
8-10 4 KpynHozepHucrast MonexkynsipHasi TMHaMUKa 6
11-12 5 MeTton ¢yHKIFOHAA MIOTHOCTH 4
13-14 6 Ab initio MoJieKyNIsipHasl AMHAMUKa 4
Hroro: 28




5 YyeOHO-MeTOaAMYECKOE 00ecIeueHHue TUCHHIITINHBI

5.1 OcHoBHas auTEpaTypa

1. Kpyunnun, H. }O. MonexynspHO-IuHAMUYECKOE MOJEINPOBAHUE MAKPOMOJIEKYJ [ DIEKTPOHHBIN
pecypc] : yueOHoe nocoOue i o0yyaromuxcs 1o o0pa3oBaTeIbHbIM IIPOrpaMMaM BbICHIETO 00Pa30BaHUs
no HarnpasineHusM noarotosku 03.03.03 Pagnodusuka u 03.04.02 dusuka / H. 10. Kpyunnun; M-Bo Hayku
u Belcul. oOpa3oBanus Poc. ®enepanuu, Penep. roc. Or0pkeT. 00pa3zoBar. yupexkIeHHE BbICII. 00pa30BaHUs
"OpenOypr. roc. ya-1". - OpenOypr : OI'Y. - 2018. - ISBN 978-5-7410-2143-9. - 103 c. Pexum mocryma:
http://artlib.osu.ru/web/books/metod_all/83818 20181002.pdf.

5.2 JlonosiHuTEIbHAS JINTEPATYpPa

1. Kpyuunun, H. FO. Meroa ¢pyHKIIMOHaNA ITIOTHOCTH JIJIsl pacueTa CBOMCTB MOJIEKYJ M TBEPJIBIX TEJ
[DnmekTpoHHBIN pecypc] : ydueOHOe mocoOme st OOydJaromuxcs MO0 00pa3oBaTENbHBIM IMPOTrpaMMaM
BhICIIETO oOpa3oBaHus 1Mo HampasiaeHusM noarotoBku 03.03.03 Paguodusuka u 03.04.02 dusuka / H. 1O.
Kpyuunun; M-Bo obOpa3oBanus u Hayku Poc. ®enepanuu, @eaep. roc. O10pkeT. 00pa3oBaT. yUpEKICHHE
BbICII. 00pa3oBanus "OpeHOypr. roc. yH-T'". - OpenOypr : OI'Y. - 2017. - ISBN 978-5-7410-1739-5. - 128 c.
Pexxum noctyna: http://artlib.osu.ru/web/books/metod all/36387 20170503.pdf.

5.3 llepuoanueckue u3gaHusi
1. Kypnan «Ycnexu pu3nyecKux HayK».
5.4 UnTepHeT-pecypcsl

1. https://ufn.ru/ - xxypuaan «Ycnexu Gpu3HuecKux HayK».
2. http://kvant.mccme.ru/ - xypuan «KBaHT»

5.5 TlporpamMHoe obGecneuyeHue, npodeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOT Uil

1. Onepaunonnas cucrema PEJ[ OC

2. INaker oducubix npunoxenuii LibreOffice

3. IlporpaMmHast cuctema JJisi OpraHu3aly Buaeo-koHpepenu-csa3u Webinar.ru

4. NAMD — nporpaMMHBIH KOMITIEKC JUIl MOJICKYJIIPHO-TUHAMUYECKOE MOJICITUPOBAHHUS, JTHIICH3HSI
GNU GPL. Pexxum mocryna: http://www.ks.uiuc.edu. .

5. GROMACS - mnporpaMMHBII KOMITJIEKC JUIsI MOJIEKYJISIPHO-AMHAMUYECKOE MOJEIMPOBAHUS,
munensus GNU GPL. Pexxum noctyma: http://www.gromacs.org/.

6. ABINIT— nporpammHBIii KOMIUIEKC AJIsi pacue€TOB B paMKax TeOpUM (YHKIHMOHAJa IUIOTHOCTH,
munensus GNU GPL. Pexxum moctyma: http://www.abinit.org/.

7. Quantum ESPRESSO - mporpamMMHbIIl KOMIUIEKC Ul PacdeTOB B paMKax TEOpUH (PyHKIMOHANA
wiotHocTH, JuiieH3uss GNU GPL. Pexxum nocryma: http://www.quantum-espresso.org/.

6 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

YuyeOHbIe AyIAUTOPUHU IJI TPOBEACHUA 3aHSATUU CCMHUHAPCKOI0 TUIIA, IJIA MPOBECACHUA T'PYIIIIOBBIX U
WHJMBUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIA U IPOMEXKYTOUHON aTTECTAIUU.

AynuTOpUN OCHAIIEHBI KOMIUIEKTAMH YUEHUYECKON MeOenu, TEXHUUECKUMHU CPeICTBAMU O0yUueHus,
CIy>KaIllUMU JIJIs1 IPEICTaBIeHUs yueOHOM nH(pOpMaIuu OOIBIION ayAUTOPHH.

[Tomerenne 11t caMOCTOATENbHONH PabOThl 00YYarOMIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM,
noakiIoueHHo K cetu "MHTepHeT", M obOecrmeueHHWEM JOCTyNa B JJIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.


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

