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AHHOTANMA
[Ipennaraemblii Kypc 3HAKOMUT CTYAEHTOB C METOJAMU COBPEMEHHON BaHTOBOH JIEKysipHOUN nuHamuku. Kypce
COCTOMT M3 TEOPETUYECKOM YacTH, B KOTOPOW CTYACHTHI 3HAKOMSTCS C (DyHJAMEHTaJbHBIMH OCHOBaMHU
WCTOIb3YEMbIX METOIOB, M U3 IMPAKTHUYECKOM YacTH, B KOTOPOM CTYACHTBI Yy4Yarcs MOJIb30BATHCA
MPOTrPaMMHBIMHU TAKETAMU JJISl PACYETOB HA OCHOBE M3YUYEHHBIX TEOPETUUECKHUX METOMIOB.

B pamkax TeopeTHueckoW 4YacTH B Kypce MpeJCTaBlICHbl YPOBHU MPHUOMMKCHUN OMUCAHHS DIICKTPOHHON
CTPYKTYpbl B paMKax TeopuH (yHKIHOHasia 31eKTpoHHOM tuioTHOCTH (TOII) mis mpoBeneHus pacyeToB
KBaHTOBOM MOJIEKYJSIpHOW JUHAMHUKU. PaccmarpuBaroTcs MeETONbI pacdeTa Kak aguabaTHuecKod, Tak U
HeaanabaTniyeckol AuHAMUKU. PaccMmarpuBaloTcsi pa3inuyHble CrocoObl pacdeTra BO30YKIEHHBIX COCTOSHHUI
IEKTPOHOB M HX [UHAMUKU. PaccMaTpuBaloTCsi METOAbl aHaIM3a ONTUYECKUX CBOMCTB MarepualioB.
OnuceIBarOTCS MPEUMYIIECTBA UCIONB30BAHUS PA3IMYHBIX THIIOB Oa3MCHBIX HAOOpPOB AJSl MPEACTaBICHHUS
BOJHOBBIX (yHKIWH. [IpencraBneHsl METObI OMTUCAHUS dTIEKTPOH-UOHHBIX KOPPESAIUi Ha OCHOBE (YHKIIUH
Bannse.

B pamkax mnpakTH4eckod 4YacTH Kypca CTYAEHTbl Ha BBIUHCIUTEIBHOM KjacTepe OyIyT HpUMEHATh
MpEICTaBICHHBIE B TEOpETHYECKoW yacth MeTonbl. OpHa W3 3amad Kypca - Jarbh CTYIEHTaM HaBbIKU
IIPOBE/ICHUS COOTBETCTBYIOLIMX PAaCUETOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

N3yueHrne OCHOBHBIX METOAOB U TEOPETHUYECKHUX OCHOB COBPEMEHHOM KBAaHTOBOW MOJEKYISIPHOMI
IWHAMHKH C aKI[EHTOM Ha HCCJIEIOBAHWS Heaana0aTWYECKOW AUHAMHMKU M Ha aHAJINU3€ ONTHYECKUX
CBOIICTB BEIIECTBA.

33)13‘11/[ JAUCHUIIINHBI
¢ OCBOCHHUC CTyACHTaMHU 0a30BEIX 3HAHHUI B 00JIaCTH KBAHTOBOI'O MOJICKYJIAPHOI'O MOACIIMPOBAHNA,

* MPUOOPETCHHE TEOPETHUYCCKUX 3HAHWKA B OONAacTH TeopuH (PyHKIHMOHANA IUIOTHOCTH U ¢
CHEIHAIbHBIX PA3ZeNioB;

¢ U3YYCHHNC PA3JIMIHBIX [TAKETOB KBAHTOBOT'O MOJICKYJIIPHOI'O MOACIUPOBAHUS,

* 00y4yeHue CTyIEeHTOB MOA0OpPY M HACTPOIKE COBPEMEHHBIX MPOTrPAMMHBIX MAKETOB Ul KBAaHTOBOI'O
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 npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
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 CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (HAay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYIO0 B 3aBUCHMOCTH OT
TUIA TIPOEKTa), OXHUIAEMbIE PpE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS




VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-2.2 Crniocoben MIPOTHO3UPOBATH pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIIAroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3ann IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunuBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

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

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeIbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHPOBATh CIIOCOOBI
peneHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPHU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1auy, (POPMYIHPOBAHUS BBIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

IIK-1 Ciocoben craBuTh, (hOPMaIN30BEIBATE U

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
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  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,

CIICUAIIN3UPOBAHHBIMUA TAKCTAMU NPUKITAIHBIX

porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAaKEeTOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

OcHoBBI TeopuH (YHKIMOHANA IUIOTHOCTM W METOAa KBAaHTOBOM MOJEKYISIPHOW AMHAMHMKU B
aarabaTuieckoM NPUOIMKEHUH U HeaanabaTuueckoM npuOmmxeHnd. MeToasl pacueT BO30YKICHHBIX
COCTOSIHUH B Marepuanax. MeTojpl pacueTa ONTHYecKHX cBOMCTB B pamkax T®II. Mertox QyHKIwmit

[IpoBonuTh pacueTbl ypaBHEHHUSI COCTOSIHUSI MU ONTHYECKUX CBOMCTB B pamkax TOIIL. IIpoBoauts
pacueTbl BO30YXJIEHHBIX COCTOSIHWUH cucTeMbl. [IpoBOAMTE pacyeTbl MeTodaMH HeaguadaTHYecKon

QJICKTPOHHBIX Op6I/ITaHeI>'I. HpOBOILI/ITB MOACIINPOBAHUC

TEPMOJUHAMUNYICCKUX CBOMCTB C HCIIOJIb30BAaHUEM METOJA MOJ]CKyninHOfI AVMHAMHKWU Ha UHTETpaJIax 1o

3HaTh:
Banbe sokanu3anum 3J1eKTPOHHBIX OpOUTANIEH.
YMETB:
IuHaMuKd. [IpoBOOUTH  JOKaNU3aLUIO
TPAEKTOPHSAM.
BIIAJICTh:

nakeToB A pacuetoB MeTonoM TDII (VASP, Quantum Espresso, CPMD).

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 O030p YHUCIIEHHBIX PEIICHUI ypaBHEHUS ) ) )
[Ipenunrepa
Merton annabaTHyecKod MOJEKYISIpHON
2 1 1 1
nuHamuku DFT
3 Pacuetsl B ocHOBHOM coctosiHun TOIT 2 2 2
Pacuets MeTOaMHU
4 . 1 1 1
KOHe4HO-TeMIieparypHoi TDII
5 Pacuer onrvueckux CBOWCTB B paMKax ) ’ )
ToII




VYder BO3OYXIEHHBIX COCTOSHUH B
pamkax TOII: ROKS

Yyer BO30OYXICHHBIX COCTOSHUH B
7 pamkax Bpemsa 3asucsmeid TOIl: TD 1 1 1
DFT

Merton HeaanabaTHuecKoil
8 MouieKyssipHOH ntuHamuku TOII: Metox 1 1 1
CPEIHEro Mo

MerTon HeaauabarnyecKomn
9 MonekynspHor nquHamuku TOII: Surface 1 1 1
Hopping

Merton HeanadaTnuecKoil
10 |MomekynsipHOW JAMHAMKH B  paMKax 1 1 1
BOJIHOBBIX nakeToB: WPMD (eFF)

Meton MONEKYJISIpHOW JAWHAMHUKH —Ha
11 WHTEerpajax IO TPAeKTOPHSIM B paMKax 1 1 1
T®II. Oueprus HyneBbix koneOaHmii

12 MakcumaiabHO JIOKaJIN30BaHHbBIC | 1 |
opburanu Banube

Hroro yacos 15 15 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. O630p uncneHHbIx pewmeHui ypasaenus Ll penunrepa

Byner cnenan 00630p ciieayiommx METOAOB U MX MPUMEHUMOCTH: aHAJIMTUYECKHH METOH, METO.X
Bo3MylleHnd, metoy; XapTpu-Doka. Tak xe OyJeT NMpoBeNEHO BBEACHHE B TEOPUIO (YHKIMOHATA
wIoTHOCTH, QyHKuuM [puHa. CTyaeHTH monpoOyrOT 3alyCTUTh MPOCTEHIINE MakeTbl KBAaHTOBBIX
pacueTos.

2. Meron anuabariueckord MoieKynsipaoit tuHamuk DFT

Byner paccmorpena bopu-Onnenreiimepckas MoJeKyssipHas JUHamMuKa. MosekynaspHas TUHAMUKa
Kapa-Ilapunenno. Paccmorpens! npubnmkeHust 1 00J1acTh IPUMEHUMOCTH 3TUX METOZOB.

3. PacueTsl B 0ocHOBHOM cocTtostHUH TII

Beenenne B Teopuio  (QyHKIMOHANA  TUIOTHOCTH. BimsHus — 06a3ucoB,  TPUOIKEHUS
O0OMEHHO-KOPPeISIIMOHHOTO  (yHKIMOHanma.  [IOTHOCTH — ANEKTPOHHBIX  cocTosiHMU.  Bymy
paccMOTpeHb! HaunboJiee NOMyJSIPHbIE TTAKEThI PACYETOB B paMKax T€OpUH (YHKIIMOHAJIA IUIOTHOCTH.

4. PacueTsl MeTogamMu KoHeUHO-TeMIieparypHoit TOI1

Paccmotpen meron TeopuH (DyHKIMOHAJIA IUIOTHOCTH B (DOPMYIMpPOBKE KOHEUHBIX TEeMIIEpaTyp.
PaccmoTpenbl nmpubnmkeHHs, KOTOpbIE HEOOXOIMMBI B 3TOW TEOPHHM, a TakKXKe TIpaHULBl ee
npumeHnMocTd. OOCyXgaeTcss BONPOC OMHCAHUS JICKTPOHHBIX IIEPEXO0B B paMKax ATHUX
HOIXOZOB.

5. Pacuer onTrueckux cBoicTB B pamkax TdII



Bynyt paccMOTpeHBI pa3nuYHBIE METOABI pacyeTa AMIIEKTPUUYECKOM NPOHUIAEMOCTH B
MPHUOJIMKEHUU TEOPUU JIMHEHHOTO OTKJIMKA B JJTMHHOBOJIHOBOM Ipefene B pamkax TOII. Pacuer ¢
UCHONb30BaHUuEeM (opMyn uid mpomoibHOro M momepeunoro TteHzopo HII. Yuer sddexros
JoKanpHOro mons. Takke OyayT pacCMOTpEHBI pa3iuyHble HNPUONMMKEHHs U1 yder
O0OMEHHO-KOPPEISIIUOHHOTO ~ B3aUMOZCHUCTBUS:  OT  NPUOMIKEHHS  HEB3aWMOJCHCTBYIOIIUX
AIIEKTPOHOB JI0 MeTO/1a TPUHOBCKUX pyHKIwmiA (GW)

6. Yuet Bo30ykIeHHbIX cocTostHUN B pamkax TdIT: ROKS

PaccmarpuBaeTcst Mozenp mepexona dJIeKTpoHa B BO30Y)KIEHHOE COCTOSHHE C pa3lIn4YHBIMU
BapHaHTAaMH pacHoNokeHUs: crnuHOB. CTpPOUTCS TEOpHsl ONHMCAHMS MEPBOr0 BO30YKIEHHOTO
COCTOSIHUSL 3JIEKTPOHa M CpaBHMBAETCS C JONYLIEHUSAMU KOHEUHO-TEMIIEPATYpHOH TEOpHUHU.
[IpoBoagutcs pacuer Bomopona B pamkax metona ROKS u paccmarpuBaroTcs pasiniHble BapHaHTHI
nepexosa (CHHIVIETHOE, TPUIUIETHOE), IPOBOJUTCS aHAIN3 MOJIEKYJISIPHBIX OpOUTAIIeH.

7. Yaet Bo30yX/IeHHBIX COCTOSIHUN B pamkax Bpemst 3apucsiieiit TOIT: TD DFT

PaccmarpuBatorcss 0CHOBBI TDDFT. N3yueHne BIusiHHUS ydeTa SKCUTOHHBIX COCTOSIHUM Ha
ONTUYECKHE CBOWCTBA BEIECTBA NPU pa3IMYHBIX YCIOBUSAX B paMKax TeopHH (yHKLHOHAIA
TUIOTHOCTH C 3aBHCUMOCTBIO OT BPEMEHHU Ha OCHOBe pemieHuid ypaBHeHuil bere-Conmurepa. O630p
porpaMMHbIX maketroB At TD  DFT.

8. Metox Heagnabaruueckoit MonekynsipHor auHamuku TOIL: Meron cpennero noss

PaccmarpuBaercst HeapmabaTwdeckas AWHAMHKA KBAHTOBOW CHCTEMBI METOJOM CPEIHETO TIOJIS
(meronom DOpeHndecra). Mccnenyercss IpUMEHUMOCTEMETO/Ia B MOJIEIISIX XUMUYECKHX PeaKIni.

9. Meron Heanauabarndeckoil MonekyssipHon quaaMukn TOI: Surface Hopping

PaccmarpuBaercst HeaguabaTnyeckasi TMHAMHKH KBAaHTOBOM CHCTEMBI C BO3MOXKHOCTBIO TIEPECKOKOB
3NIEKTPOHOB MEXIY OCHOBHBIM M BO30yXIeHHbIM coctosiHueM. [Ipumenne ROKS, orpanudenue Ha
KOJIMYECTBO BO30YKICHHBIX COCTOSIHUH, IPaHULbl TIPUMEHUMOCTH.

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

PaccmarpuBaroTcss OCHOBBI MONYKJIACCUYECKOTO TMPHUONMKEHHS KBAaHTOBOW TEOPUH. Meron
BOJIHOBBIX TAKETOB M pa3IMYHbIC BapUAHTHI NPEICTABICHUS DJIEKTPOHOB. B kauecTBe omHOW W3
peanuzanuii MeTojia BOJIHOBBIX MTAKETOB paccMarpuBaercs Meton electron Force Field.

11. Meton MonekyasipHOW TUHAMUKMA Ha WHTErpajax mo TpaekTopusiM B pamkax TOIl. Dueprus
Hynesbix koneOanmit

W3yuyeHne BIUSHUS HYJICBBIX KoJeOaHWH HA YpaBHEHHUE COCTOSHHUS M CTPYKTYpPHBIE CBOWMCTBA
MIPUMEHUTENHHO K CUCTEMaM, COJEPKaIIM BOJOPO/I.

12. MakcumalnbsHO JIOKaJIu30BaHHbIe opOuTanu BanHbe

PaccmarpuBaercst MeToa MakCHMMaJIbHO JIOKAJIM30BaHHBIX opOuTasneil BaHbe, INPOKO MPUMEHIEMBIX
IIpU pacueTax NEepUOINYECKUX CTPYKTYp. M3ydaroTcs KpuTepuu NpUMEHUMOCTH METO/a U CiIydaH, B
KOTOPBIX TaKHe OPOUTATIH MOTYT PACIIMPUTH HH(OPMALIHIO O CHCTEME.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

ba3bl nannbix no xxypHainam Physical Review, J of Chemical Physics, JKOT®, TBT, YOH u ap.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHbBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
npe3eHTaunii. Ha npakTHuecKux 3aHsATHAX HCIIONb3YIOTCS KOMIIBIOTEPHI M BBIYUCIUTEIbHBIN KIacTep
(MHOTOMPOLIECCOPHAS U MHOTOY3JIOBasi CUCTEMA € TpapUIeCKUMHU YCKOPUTEISIMUA M CUCTEMOM
odepeneil) ¢ BOSMOXKHOCTBIO YAAJIEHHOTO IOCTYyIIA.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMi IUCLUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUsA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEeAyeT oOpamiaThCs 3a KOHCYJIbTAIHMSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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

Du3zTex-KIIacTep aKaJeMUIeCcKOi U HayuyHO! Kapbepsl (Boruncnurensuas husnka
KOH/ICHCUPOBAaHHOTO COCTOSIHUS M )KUBBIX CUCTEM)

Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT
PazpaGoTunkm:

B.B. Creraiinos, n-p ¢u3.-mMar. HayK, JOLEHT
U.M. CauntoB, kaHa. ¢pu3.-MaT. 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

VYK-2 CnocoGeH ynpasiaTh HIPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TMPOEKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

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

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 00600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], 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 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 CrpeMurcss K TIOIYYECHHIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrioo 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAYeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM 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 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

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

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATb:

OcHoBBI TeopuH (YHKIMOHANA IUIOTHOCTM W METOAa KBAaHTOBOM MOJEKYISIPHOW AMHAMHMKHA B
aaradaTuieckoM NPUOIMKEHUH U HeaanabaTuueckoM npuOmmxeHnd. MeToasl pacueT BO30yKICHHBIX
COCTOSIHUH B Marepuanax. Merojpl pacueTa ONTHYEeCcKHX CBOMCTB B pamkax T®II. Mertox QyHKIwmit
Banbe sokanu3annm 3J1eKTPOHHBIX OpOUTAICH.

yMeTh:

[IpoBonuTh pacueTbl ypaBHEHHUSI COCTOSIHUSI MU ONTHUYECKUX CBOMCTB B pamkax TOIIL. IIpoBoauts
pacueTbl BO30YXJIEHHBIX COCTOSIHUH cucTeMbl. [IpoBOAMTE pacyeTbl MeTodaMH HeaguadaTHYecKon

JUHaMHUKH. HpOBO):[I/ITB JIOKAJIN3alluIO

QJICKTPOHHBIX Op6I/ITaHeI>'I. HpOBOILI/ITB MOACIINPOBAHUC

TEPMOJUHAMUNYICCKUX CBOMCTB C HCIIOJIb30BAaHUEM METO/a MOHeKYHHpHOﬁ AVMHAaMHKHU Ha MHTETpaJIax 1o

TPAEKTOPHAM.
BJIaJeTh:

nakeToB A pacuetoB MeTonoM TDII (VASP, Quantum Espresso, CPMD).




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

[TprMepbl KOHTPOIBHBIX 33aHUHN JUISl TEKYIIET0 KOHTPOJIS:

1) 3amycTuTh pacyeT BOJOpOAa B IEPBOM CHHIJIETHOM COCTOSHMM M B OCHOBHOM COCTOSIHUH,
paccuuTarh pa3HHIly B JHEPTHSIX.

2) Omummure kpatko cyThb Meroga Xaprpu-Poka. B kakux cucremMax ero NpUMEHEHHE
HerenecooopaszHo?

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

Hepequb KOHTPOJIbHBIX BOIIPOCOB

1.®opMyna Uil TPONOJIIBHOTO TEH30pa IUIIEKTPUYECKOW TMPOHUIIAEMOCTH B pPaMKaxX TEOPHH
JINHEWHOTO OTKJIMKA B JJIMHHOBOJIHOBOM Ipeaeie. @opmyia JIunxapa.

2. ®opmyna Ky6o u Kybo-I'punByna. Omimdrie ot BeIpaxkeHus! U1sl TpogosibHoro Ter3opa JI1.
3. B uem ocHOBHOE nipubnexxenus nuHamukn bopa-Onmenreiimepa?

4. ITouemy Teopust pyHKIMOHAIA IUIOTHOCTH B (POPMYIHPOBKE KOHEUHBIX TEMIIEPATyp HE MOXKET TOYHO
OTKCaTh BO30YKIECHHOE COCTOSHUE AIIEKTPOHOB?

5. Hanmummre teopemy I'enpmana-deliHMaHa.
6. U3 xakux coobOpakeHuii cTpouthes Teopust Surface-Hopping?

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1.Paccnurarh gaBieHHE U MApHYIO KOPPEISIIMOHHYIO (YHKIMM BEIIECTBA NPHU 3aJaHHBIX YCJIOBHAX B
pamMKax KBaHTOBOTO METOAA MOJICKYISAPHOW AMHAMUKHU. VccienoBaTh MONMydeHHBIE PE3yJbTaThl Ha
CXOAMMOCTD 110 ITapaMeTpaM pacyera.

2. PaccunTarh qaBieHUE U MapHYIO0 KOPPESIIUOHHYIO (YHKIIMU BEIIECTBA NP 33JaHHBIX yCIOBUSIX B
pamMKax MeToja MOJIEKYISIpHOH JUHAMUKH Ha MHTErpajax Mo TpaekropusM. MccnenoBars noayyeHHbIe
pe3ynbTarbl Ha CXOAMMOCTh 10 IapameTrpaMm pacyera. CpaBHUTb C pe3ylbTarlaMy pacuera B
aanabaTuieckoM MpUOTKEHUH.

3. Pacuér nuaneKTpuvecKoi MPOHUIIAEMOCTH, CTaTHYECKOW 3JIEKTPOIPOBOTHOCTH W KodhduimenTa
OTPaKEHHSI paccMaTpUBAaEMOIO BEILECTBA MNPH 3aJaHHBIX ycioBus. OrmpeneseHue xapakrepa
npoBoguMoctu. VccnenoBanue cXxoqUMOCTH [I0JIyYEHHBIX PE3YJIbTaTOB OT [IapaMeTPOB pacyeTa.

4. Yuet BnusHUA 3P (PEKTOB JIOKATHHOTO MO Ha ONTHYECKUE CBOWCTBA.

5. Ormpenenenue TUIOTHOCTH CBOOOJHBIX 3apsgoB M IPQPEKTHBHONH YacTOThI CTOIKHOBCHHU B
MPOBOJHHUKE HA OCHOBE pacyeTa AUAIEKTPUUECKON TPOHUIIAEMOCTH.

6. BeiBenuTe ypaBHEHUs U1 pacdeTa dHepruu B pamkax teopun ROKS.

Kpurepun oneHuBaHus
Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.
Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio 6 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PEUIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.



OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBIETBOPUTEIbHO 3 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEYIOBIETBOPUTEIbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanHbiii 34T MPOBOIUTCS B MUCAMEHHON W yCTHOW ¢opme mo Oumieram. B kaxmaom
Owiere MpeacTaBiIeH OIUH TEOPETUYECKUI BOIPOC M OHO IpakTHdeckoe 3amanue. [Ipu npoBeneHun
3auéra oOyyaromiemycs npenocrasisercs 30 MHHYT Ha OAroToBKy. Onpoc o0yyaromierocst He JIOJDKeH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



