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AHHOTANMA
[Ipennaraemblii Kypc 3HAKOMUT CTYAEHTOB C METOJAMU COBPEMEHHON BaHTOBOM JIEKYIsipHOU nuHamuku. Kypce
COCTOMT M3 TEOPETUYECKOW YacTH, B KOTOPOW CTYIEHTHl 3HAKOMATCS C (QyHIaMEHTAIbHBIMH OCHOBaMHU
WCTOIb3YEMBbIX METOIOB, W U3 IMPAKTUYECKOM YacTH, B KOTOPOM CTYIEHTBl YyuyaTCi IOJIb30BaThCs
MPOTrPaMMHBIMHU TAKETAMU JJISl PACYETOB HA OCHOBE M3YUYEHHBIX TEOPETUUECKHUX METOMIOB.

B pamkax TeopeTHueckoW 4YacTH B Kypce MpeJCTaBlICHbl YPOBHU MPHUOMMKCHUN OMUCAHHS DIICKTPOHHON
CTPYKTYpbl B paMKax Teopuu (yHKUHOHana 3nekrpoHHoW mmotHoctu (TDII) mnst mpoBemeHus pacueToB
KBaHTOBOH MOJIIEKYJISIpHOW JWHAMHUKHU. PaccmarpuBaroTcss METOJbl pacueTa Kak aauadaTH4ecKoi, Tak H
HeaanadaTu4ecKol AWHAMUKU. PaccMaTpuBaloTCsl pa3idyHbIe CHOCOOBI pacuera BO30YKICHHBIX COCTOSHHM
IEKTPOHOB U HX JAUHaMuKU. PaccmarpuBaroTcs METOIbl aHaiu3a ONTHUYECKUX CBOWCTB MaTepUalIOB.
OnuceIBarOTCS MPEUMYIIECTBA UCIONB30BAHUS PA3IMYHBIX THIIOB Oa3MCHBIX HAOOpPOB AJSl MPEACTaBICHHUS
BOJTHOBBIX (yHKIWH. [TpescTaBneHpl METOABI OMMCAHMUS IEKTPOH-UOHHBIX KOPPEJISIHiA Ha OCHOBE (DYHKIIHHA
Bannse.

B paMkax mNpakTHUeCKOM YacTH Kypca CTYICHThl Ha BBIYMCIMTEIBLHOM KilacTepe OyayT NpUMEHSTh
MpECTAaBICHHBIE B TEOpeTHYecKod dvacth Meroisl. OmHa M3 3afad Kypca - JaThb CTYACHTaM HAaBBIKU
IIPOBE/ICHUS COOTBETCTBYIOLIMX PAaCUETOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- U3YYCHHE OCHOBHBIX METOAOB M TEOPETUUYECKUX OCHOB COBPEMEHHON KBAaHTOBOH MOJEKYISIPHOU
JIUHAMHKH C aKIEHTOM Ha HCCIIEAOBAHUS HeaanaO0aTUYEeCKOW IUHAMHUKHA M Ha aHaJIu3€ OINTHYECKUX
CBOIICTB BEIIECTBA.

33)13‘11/[ JAUCHUIIINHBI
- OCBOCHHC CTyACHTaMU 0a30BEIX 3HAHUI B 00JaCTH KBAHTOBOTO MOJICKYJIAPHOIO MOACIIUPOBAHUA,

- TMPUOOPETeHHE TEOPETUYCCKUX 3HAHWKW B o0macTu Teopun (YHKIIMOHANIA IUIOTHOCTH H €€
CHEIHAIbHBIX PA3ZeNioB;

- UI3YUCHHNE PA3JIMIHBIX [TAKETOB KBAHTOBOI'O MOJICKYJISIPHOI'O MOACIUPOBAHUAA,

- 0o0y4eHue CTyIEeHTOB MoJ00pYy M HACTPOMKE COBPEMEHHBIX MPOIPAMMHBIX ITAKETOB JAJIsI KBAHTOBOTO
MOJZIETTUPOBAHUSI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)111%0,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAayuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMblE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS




VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3anunu IMpPOCKTa B MLCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT ©W  CcHOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOMN NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a4U

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycrenHo peanu3oBbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

IIK-1 Ciocoben craBuTh, (hOPMaIN30BEIBATE U

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

- OcHoBbl Teopur (YHKIMOHANA IUIOTHOCTH W METOJa KBAaHTOBOW MOJCKYISPHON JIWHAMHKH B
aanabaTHIeCKOM MPUOIMKSHUH U HeaquabaTHIeCcKoM PHOIKEHUH.

- MeTonst pacdeT BO30YKICHHBIX COCTOSIHUI B Mareprasiax.

- MeToasl pacueTra ONTUYECKUX CBOMCTB B paMkax TOII.

- Meton ¢ynkuunii Banbe nokanu3aiuu SIeKTPOHHBIX OpOUTAaEH.

YMETb:

- IIpoBOAUTE pacueThl ypaBHEHUSI COCTOSIHUSI M ONTHYECKUX CBOMCTB B pamkax TOII.

- [IpoBomuTH pacyeTsl BO30YKICHHBIX COCTOSIHUN CHCTEMBI.

- [IpoBOIUTH pacdeTsl MeTOaMu HeaauabaTHIeCKON JUHAMUKH.

- [IpoBOIUTH TOKATU3AIHMIO AIEKTPOHHBIX OpOUTANICH.

- IlpoBoauTh MOAEIMPOBAHHE TEPMOAMHAMUYECKUX CBOMCTB C HCIOJIB30BAHMEM  METOAA
MOJIEKYJIIPHOW JTUHAMHUKY HA HHTETPAJIaX 10 TPAEKTOPUSIM.

BJIAJIETD:

- [Taketom st pacueroB metogoMm TDII (VASP, Quantum Espresso, CPMD).

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| OO030p YMCIICHHBIX PEIICHUH YpaBHEHMS ) ) )
[Ipeaunrepa
Merton agmabaTnyeckod MOJEKYISIPHON
2 1 1 1
nuaamuxku DFT
3 Pacuers! B ocHoBHOM cocTosHuu TOI1 2 2 2
Pacuetst METOJaMHU
4 . 1 1 1
KOHeuHO-TemneparypHoil TOIT




5 Pacuer onruueckux CBOWCTB B paMKax ) ’ )
ToII

6 Yyer BO30OYXICHHBIX COCTOSHUH B 1 1 1
pamkax TOII: ROKS
VYder BO3OYXIEHHBIX COCTOSHUH B

7 pamkax BpeMmsa 3aBucsmeid TOI: TD 1 1 1
DFT
Merton HeaauadaTH4eCKoi

8 MouiekynsipHoi nuHamuku TOIl: Metox 1 1 1
CPEIHEro Mot
Merton HeaanadaTHuecKoil

9 MonekymspHor nuHamuku TOIL: Surface 1 1 1
Hopping
Merton HeaauadaTH4eCKoi

10 |MomexynsipHOW HOHWHAMKH B  paMKax 1 1 1
BOIHOBBIX nakeToB: WPMD (eFF)
Meron MOJIEKYISIPHOM JMHAMUKHA Ha

11 HHTErpajax MO TPAaeKTOpUSM B paMKax 1 1 1
TOII. Dueprust Hynesbix konebanuii
MaxkcumansHO JIOKaJIN30BaHHBIC

12 1 1 1
opb6uranu Banube

Nroro gacos 15 15 15

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. O630p uncneHHbIX pemenuid ypasaenus Ll penuarepa

byner cnemnan 0030p CienyloUmMX METOJOB W HUX NPUMEHUMOCTH: aHATUTUYECKUH METOH, METOX
Bo3MmylIieHnid, Meto Xaprpu-Poka. Tak ke Oyner mpoBeneHO BBeleHHE B TeOpHUIO (DyHKIHMOHAA
wiotHocTH, (yHkumu I'puna. CTyneHTH MompoOyroT 3amyCTHTh HMPOCTEHIINE MaKeThl KBAHTOBBIX
pacyeTos.

2. Meron anuabaruueckoit MonekyisspHoit quaamuku DFT

Byner paccmorpena bopr-OnnenreiiMepckas MoJeKyIsapHas AUHaMUKa. MoJeKyaspHas IWHAMHKa
Kapa-ITapunemno. PaccMoTpensl npubnnxeHust u 0671acTh IPUMEHUMOCTH 3THX METOJIOB.

3. Pacuetsl B ocHOBHOM coctostHuu TDI1

Beenenne B Teopuio  (yHKUMOHaNAa  IUIOTHOCTH. BriusiHus — Ga3ucoB,  MpHOIMKEHUS
O0OMEHHO-KOPPEISIMUOHHOTO  (yHKIIMOHANa. [IOTHOCTh  JJNEKTPOHHBIX  COCTOSHHA.  bymy
paccMoTpeHbl HanOoJiee MOMyJIsiPHbIE MTAKEThl PACUYETOB B PAMKax TEOPUH (PYHKIHMOHAIA IUIOTHOCTH.

4. PacueTsl MeTOAaMH KOHEUHO-TeMIteparypHoil TOII

PaccmoTrpen Mertox Teopuu (yHKUMOHANA IJIOTHOCTH B (DOPMYITMPOBKE KOHEUYHBIX TEMIIEparyp.
PaccMoTpeHBl NpUOIMKEHUS, KOTOpble HEOOXOOMMBI B O3TOH TEOpHM, a TakXKe TIpPaHUIBI ee
npuMeHuMocTd. OOCYXIaeTcsi BONPOC ONHMCAHUS D3JCKTPOHHBIX IIEPEXOAOB B paMKaxX I3THX
IOJXOZ0B.

5. Pacuer onTtuyeckux cBOMcTB B pamkax TdII




Bynyt paccMOTpeHBI pa3iMuYHBIE METOABI pacdyeTra JUAIEKTPUYECKOM IPOHUIAEMOCTH B
MPHOIMKEHUU TEOPUH JIMHEHHOTO OTKJIMKA B JUTMHHOBOJHOBOM Tipezenie B pamkax TOII. Pacuer ¢
UCHoib30BaHueM (opMyn Ajisi NpoAoibHOTO W monepedHoro TteHzopoB [II. Vuer sddekros
JOKanpHOro momns. Takke OyayT pacCMOTpEHBl pa3iuyHble OPUONMMKEHHs Uil y4er
0OMEHHO-KOPPEISIHUOHHOTO ~ B3aUMOACWUCTBUS:  OT  NPUONMKECHHS  HEB3aUMOAEHUCTBYIOLIMX
AIIEKTPOHOB JI0 MeTO/1a TPUHOBCKUX pyHKIwmid (GW)

6. Yuet Bo30ykIeHHbIX cocTostHUN B pamkax TDIT: ROKS

PaccmarpuBaeTcst Mofenb Iepexoja 3J€KTpoHa B BO30YKIEHHOE COCTOSHHE C Pa3IHYHBIMU
BapHaHTaMH pacHoiokeHus crnuHOB. CTpPOWUTCS TEOpHsl ONUCAHHMA IEPBOr0 BO30YXKIEHHOTO
COCTOSHUSI 3JIEKTPOHa M CPaBHUBAETCS C JIOIYLICHUSMH KOHEYHO-TEMIIEPAaTYpHOH TEOpHH.
[IpoBoautcs pacyer Bomopoaa B pamkax meroga ROKS u paccmarpuBaroTcst pa3znuyHble BapUAHTHI
nepexona (CHHIVIETHOE, TPUIUIETHOE), IPOBOJUTCS aHAIN3 MOJIEKYJISIPHBIX OpOUTAIICH.

7. Ydet Bo30yX/ICHHBIX COCTOSIHUN B pamkax Bpemst 3aucsiieit TOIT: TD DFT

PaccmarpuBatorcss 0CHOBBI TDDFT. N3yueHne BIusiHHUS ydeTa SKCUTOHHBIX COCTOSIHUM Ha
ONTUYECKHE CBOMCTBA BEIIECTBA MPU pPA3UYHBIX YCIOBUSX B pPaMKax TeOopHH (PyHKIHOHAIA
TUIOTHOCTH C 3aBUCHUMOCTBLIO OT BPEMEHHU Ha OCHOBeE pelieHui ypaBHeHuid bere-Conmurepa. O630p
porpaMMHbIX maketroB At TD  DFT.

8. Metox Heagnabaruueckoit MonekynsipHor auHamuku TOIL: Meron cpennero noss

PaccmarpuBaercst HeagmabaTwueckas JMHAMHKA KBAaHTOBOW CHCTEMBI METOJOM CPEIHEr0o MO
(meronom DOpeHndecra). Mccnenyercss pUMEHUMOCTEMETO/Ia B MOJICIISIX XUMUYECKHIX PEaKIni.

9. Meron Heananabarndeckoit MonekyssipHon quaaMuku TOIT: Surface Hopping

PaccmarpuBaercs HeaguabaTnyeckasi IMHAMHUKN KBAHTOBOM CHUCTEMBI C BO3MOXKHOCTBIO MEPECKOKOB
ANIEKTPOHOB MEXKIY OCHOBHBIM M B030yXkJIeHHbIM cocTosiHueM. IIpumenne ROKS, orpannuenune Ha
KOJIMYECTBO BO30YKICHHBIX COCTOSIHUH, IPaHULbl TIPUMEHUMOCTH.

10. MeTon HeannabaTuuecKoi MOJIEKYJIIPHOM TMHAMKH B paMKax BOJHOBBIX nakeToB: WPMD (eFF)

PaccmarpuBaroTcss OCHOBBI MONYKJIACCHYECKOTO MPHUONMMKEHHUS KBAaHTOBOW TEOPHH. Meron
BOJIHOBBIX TAKETOB M PAa3IMYHbIC BAPHAHTHI IMPEICTABICHHS DJICKTPOHOB. B kadecTBe OmHON U3
peanuzanuii MeTojia BOJIHOBBIX MTAKETOB paccMarpuBaercs meton electron Force Field.

11. Merton MonekyasipHONW AMHAMHKK Ha MHTErpaiax mo TpaekropusiM B pamkax TOIl. Dueprus
Hynesbix koneOanmit

Wsydenue BiIMsHHUA HYNEBBIX KoneOaHWH Ha ypaBHEHHE COCTOSIHHS M CTPYKTYPHBIE CBOICTBa
IIPUMEHUTENBHO K CUCTEMaM, COJIEPKAIUM BOAOPOL.

12. MakcumalnbsHO JIOKaJIu30BaHHbIe opOuTanu BanHbe

PaccmarpuBaercst MeTo MakCHUMaJIbHO JIOKAJM30BaHHBIX opOuTaseil BaHbe, IIMPOKO MPUMEHSIEMBIX
[IpYU pacueTax NePUOJUUECKUX CTPYKTYp. M3yuaroTcst Kpurepuu NpUMEHUMOCTH METO/Ia U CIIy4au, B
KOTOPBIX TaKHe OPOUTATIH MOTYT PACLIMPUTH HH(OPMALIHIO O CHCTEME.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

Kommbrorepsl, MyasTUMEANHOE 000pyoBaHue (IIPOEKTOP), IKPaH, JOCTYI K BHIYUCIUTEIHLHOMY
KJIaCTEPY, TOCKA, MEJI UIIH MapKEPBHI.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. KBanToBas xumusi. MoJIeKyIibl, MOJIEKYIISIpHBIE cucTeMbl 1 TBepbie Tena [Teker] / B. I llupenscon
- M.BMMHOM. J1a6. 3nanuii,2010

2. Marzari N. et al. Maximally localized Wannier functions: Theory and applications //Reviews of
Modern Physics. —2012. — T. 84. — Ne. 4. — C. 1419.

3. Doltsinis N. L., Marx D. First principles molecular dynamics involving excited states and
nonadiabatic transitions //Journal of Theoretical and Computational Chemistry. — 2002. — T. 1. — Ne.
02. - C. 319-349.

4.  Jaramillo-Botero A. et al. Large-scale, long-term nonadiabatic electron molecular dynamics for
describing material properties and phenomena in extreme environments //Journal of computational
chemistry. — 2011. — T. 32. — Ne. 3. — C. 497-512.

JomnonHurenbpHas auTeparypa

1. Atkins P. W., Friedman R. S. Molecular quantum mechanics. — Oxford university press, 2011.
2. Mahan G. D. 9. Many-Particle Systems. — Princeton University Press, 2008. — C. 288-319.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

basbl nannbix no xxypHainam Physical Review, J of Chemical Physics, dKOT®, TBT, YOH u ap.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasl epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nek1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHbBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALIUIO
Npe3eHTAlUN.

Ha npakTnueckux 3aHITHAX UCIOIb3YIOTCS KOMIIBIOTEPB! U BIYMCIUTEIbHBIHN KilacTep
(MHOTOMIpOLIECCOPHAs U MHOTOY3JI0Basi CcTeMa ¢ rpad)MueCKHUMH yCKOPUTEISIMU B CUCTEMOM
ouepenieii) ¢ BOBMOXKHOCTBIO YIAIEHHOTO JTOCTYIIA.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIUM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMILINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENILHOM Pa0OThI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAgaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa BHIYUCIUTEIHHON (PU3UKU KOHAESHCUPOBAHHOTO COCTOSIHUS U )KUBBIX CHCTEM
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
PaspaGorunkm:

B.B. Creraiinos, n-p ¢pu3s.-mMart. Hayk, JOICHT
.M. CauntoB, kauJl. Qu3.-Mar. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

VYK-2 CnocoGeH ynpasiaTh HIPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YY4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00JacTn
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cOOoCcOOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mmarTs ¥ KPUTHUYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHny 3a1a4 NpoQecCuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON IeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMH YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATH 3HaHHA B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K IMOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxXomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AucuMIUIMHb « KBaHTOBAs MOJIEKYIIpHAs IMHAMUKA» O00yJaroIuics J0HKeH:

3HATb:

- OcHoBbl Teopur (YHKIMOHANA IUIOTHOCTH W METOJa KBAaHTOBOW MOJEKYISPHON JIWHAMHKH B
aanabaTHIeCKOM MPUOIMKCHUH U HeaquabaTHIeCcKoM PHOIKEHUH.

- MeTonst pacdeT BO30Y>KIACHHBIX COCTOSIHUI B Mareprasiax.

- MeToasl pacueTra ONTUYECKUX CBOMCTB B paMkax TOII.

- Meton ¢ynkuunii Banbe nokanu3aiyu SIEKTPOHHBIX OpOUTAaEH.

yMeThb:

- IIpoBOAUTE pacueTbl ypaBHEHUSI COCTOSIHUSI M ONTHYECKUX CBOMCTB B pamkax TOII.
- [IpoBouTH pacyeTsl BO30YKICHHBIX COCTOSIHUN CHCTEMBI.

- [IpoBOIUTH pacdeTsl MeTOaMu HeaquabaTHIeCKON JUHAMUKH.

- [IpoBOIUTH TOKATU3AINIO YIEKTPOHHBIX OpOUTAIICH.

- HpOBO,E[I/ITB MOACIIMPOBAHUC

TCPMOANHAMUYICCKUX

CBOHCTB C HCIOJIb30BaHUEM METOoAa

MOJIEKYJISIPHON IMHAMUKU HAa UHTETpajiax 10 TPaeKTOPUSIM.

BJA€Th:




- [Taketom st pacueroB metogoM TOIT (VASP, Quantum Espresso, CPMD).
3. [lepeyens THNOBBIX (MPUMEPHBIX) BOMPOCOB, 3aIaHUIA, TEM JIJIsl MOATOTOBKH K TeKyIIeMYy KOHTPOJIIO

IIpuMepsl KOHTPOJIBHBIX 3alaHUM U1 TEKYIETO KOHTPOJISL:

1) 3anycture pacder BOLOpOJa B IIEPBOM CHHIVIETHOM COCTOSSHUM U B OCHOBHOM COCTOSIHUH,
pacCUnTaTh pa3HUILY B SHEPTHUSAX.

2) Onummure kparko cyTb Meroxa Xaprpu-®oka. B kakux cucTeMax ero npHMEHEHHUE
HerenecooopazHo?

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. d)opMyJIa A4 IIPpOAOJIBHOIO TCH30pa ILI/IZ)JIeKTpPI‘leCKOﬁ MNPpOHUIACMOCTH B paMKax TCOpUH
JIMHEWHOI'0 OTKJIUKA B JJIMHHOBOJHOBOM npeaelie.

2. ®opwmyna Jlunxapaa.

3. ®opmyna Ky6o u Ky6o-I'punsypa.

4. Otnnuure oT BhIpaKeHHs A7 poaosibHoro Tenszopa JI1.

5. B uem ocHoBHOE nipubnexxenus nuHamukn bopa-Onmenreiimepa?

6. ITouemy Teopust GpyHKIIMOHAIA TFIOTHOCTH B ()OPMYITHPOBKE KOHEUHBIX TEMIIEPATyp HE MOXKET TOUHO
OTKCaTh BO30YKIECHHOE COCTOSTHUE AIIEKTPOHOB?

7. Hanmummre teopemMy [enpmana-deliHMaHa.
8. U3 kakux cooOpaxkeHuit crpouthes Teopus Surface-Hopping?

9. Paccunrarh gaBineHHe U MAapHYIO KOPPEISIUOHHYIO (PYHKLUMHU BELICCTBA NPHU 3aJaHHBIX YCIOBUSIX B
paMKax KBaHTOBOI'O METOJ1a MOJIEKYJISIPHOM JTUHAMUKH.

10. Mccnenosarh 1osryueHHbIE pe3yibTaTbl HA CXOAUMOCTD 110 TapaMeTpaM pacyera.

11. PaccunTarh AaBieHNe U HapHYIO KOPPESIUOHHYIO (DYHKIIMH BEIIeCTBa MPH 3aJaHHBIX YCIOBUSX B
paMKax MeToJia MOJICKYJSIPHOM JTUHAMUKH Ha MHTETpallaX Mo TPAeKTOPHUSIM.

12. ccnenoBare NOMyYEHHBIE PE3YIBTATHI HA CXOAUMOCTD 10 TTapaMeTpaM pacdeTa.
13. CpaBHUTH € pe3ylbTaTaMi pacyeTa B aquadaTndecKoM MPHOINKESHUH.

14. PacuéTt AMAIEKTPUYECKOW MPOHUIAEMOCTH, CTaTHYECKOW SJIEKTPOIIPOBOJHOCTH U K03 duumenra
OTPa)KEHMsI pacCMaTPUBAEMOI'0 BELLIECTBA IIPY 33JaHHbBIX YCIIOBHU.

15. Onpenenenne xapakrepa MPOBOIUMOCTH.
16. NccnenoBanue cxoQMMOCTH [IOJIyYEHHBIX PE3YJIBTATOB OT [IapaMeTpOB pacyera.
17. Yaer BnusiHust 3QPEKTOB JTOKAIHLHOTO OIS HA ONTHYECKUE CBOWCTBA.

[Mpumeps! OUIETOB:

bunerl.
1. Otnuuue oT BeIpaxXeHus IS IpoosibHoro Ten3opa JI1.

2. Paccuutarh AaBieHHE U NApHYIO KOPPEIALUOHHYIO (DyHKIMH BEIIECTBA MPH 33/1aHHBIX YCIOBUAX B
paMKax MeToJia MOJICKYJSIPHOM JTUHAMUKH Ha MHTETpallaX Mo TPAeKTOPHUSIM.

burer 2.
1. ®opmyna Ky6o u KyGo-I punsyna.
2. UccrnenoBanue cX0AMMOCTH MOJTyYEHHBIX PE3YJIBTaTOB OT MapaMeTPOB pacyueTa.

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OneHKa HEYIOBIETBOPUTENBHO | Oaiia - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanHbiid 3a4€T MPOBOTUTCSI B MUCHBMEHHOW M YCTHOH (hopMme 1o Omiietam. B kaxmom
Oniiere MpeacTaBlIeH OIUH TEOPETHYSCKUI BOIIPOC M OJHO MpAaKTHYECKoe 3anaHue. [Ipu nmpoBeneHun
3auéra oOydaromemycs npegocrasisiercss 30 MUHYT Ha HOAroToBKy. Ornpoc o0ydaromerocst He J0JDKeH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



