degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: BBenenue B Teopuio GyHKIMOHANIA ITIOTHOCTH
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa yHaaMeHTAILHOW U MPUKIATHOW QU3NKH MUKPO- H HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: N.B. Bo6koBa, 1i-p ¢pu3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpa GyHIaMeHTaIbHON U MIPUKIAAHON (QU3UKH MUKPO- U HAHOCTPYKTYP
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AHHOTANMA

Kypc 3HaKOMHUT CTYyJEHTOB C BeCbMa BOCTPEOOBAHHBIM B COBPEMEHHOI (pr3nke TBEpIOro Tesa U KBAaHTOBOI
XUMHH YUCIICHHBIM METOIOM — MeTonoM Teopuu ¢yHkuuonana miotHoctu (TOII, DFT(anrn.)). danusii
METO/l IO3BOJSIET IIPOBOAUTH IE€PBOIPUHLUIIHBIE UYWCJIEHHBIE PAaCdeThl Ul IONYYCHHMsS XUMMUYECKUX H
($u3NYEeCKUX CBOMCTB coenuHeHHH W KpuctauioB. Metoasl TOII mo3Bosisier nccienoBarb reOMETPUIECKOE
CTPOEHHE COCIMHEHUH M KPUCTAJUIOB, SHEPTUHU CBS3€Hl, IpaHMUIl, aATe3uH, JEKTPOHHBIE, (JOHOHHBIE CIIEKTPHI
KpHUCTAJUIOB U MHOTO€ Jpyroe. B paMmkax Kypca u3nararorcs Teopernieckiue ocHOBEI Metona TOII (Bxmovas
MPEALIECTBYIONINE METO/IBI, TaKHe Kak MeTo XapTpu-Doka), ONUCHIBAIOTCS Oa30BbIe YUCICHHBIE AITOPUTMBI,
JIeXKallie B OCHOBE COBPEMEHHBIX IMAKETOB MJs MPOBENEHHA BblunciaeHU MertonoM TXOII um mpoBopsTcs
MpaKkTHYeCKHe paboThl 10 MPUMEHEHUIO TAKUX MAKETOB /IS MCCIECAOBAHUS XMMHUYECKUX CBOMCTB HMPOCTBHIX
COEIMHEHUH, a TAK)K€ XHUMHYECKHX, MEXaHUYECKUX, DICKTPUUECKUX M MarHUTHBIX CBOMCTB KPUCTAJJIOB —
WMEHHO 3Ta 00JIacTh HauboJiee BocTpeOoBaHa B (pM3UKE TBEPJIOTO Tela.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

[To3HaKOMHTBH CTYAECHTOB CTapIIMX KypCOB C METOIOM TeOopuH (yHKIMOHAJa IJIOTHOCTH U JaTh
0a30Bble HABBIKH I10 MPOBEACHUIO IEPBONPUHIUITHBIX PACUETOB.

3agaum AUCUMIIUHBI
3amauamMy y4yeOHOM AMCUUILTMHBL SABISIOTCS: (OPMHUPOBAHKE Yy OOYUarOIIMXCS CHEIHATU3NPOBAHHBIX
HaBBIKOB palOTHI C MaKeTaMu Ul IEPBONPHHLUITHEIX PACUETOB U IIyOOKOTO MOHMMaHMS aJTOPUTMOB
1 GU3NIECKUX MPOIIECCOB, JISXKAIINX B OCHOBE IaHHBIX MMaKeTOB. Baxueiiei 3anaueii Kypca sBisiercs
[IPAKTUYECKOE IPUMEHEHHE IEePBONPUHIMIIHBIX pacueToB MerogoM T®II s uccienoBanus
Pa3IMYHBIX MOJICKYJT U KPUCTAJIIOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud 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,
NpEeNBHUIA PE3YIbTaT KaXkIOr0 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 (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMblE pe3yJbTaTbl U BO3MOYKHBIE
VK-2 CriocoGeH ynpasiisaTh IPOEKTOM Ha BceX | CPEPhl MX NPUMECHEHUS

gTanax €ro peajn3aluu YK-2.2 Crocoben MIPOTHO3UPOBATh pe3yabTar
NESTEeIbHOCTH U IUIAHUPOBAThH 10CIIEA0BATEIbHOCTh 11aroB
Ul JOCTIDKEHHMsT JaHHoro pesyisrara. Dopmupyer
IaH-rpadyK peanu3aly IpoeKTa B 1EJIOM M IUIaH
KOHTPOJISI €70 BBHITIOJITHEHHUS

YK-6 Criocoben orpenensTh U peann3oBeiBath |YK-6.2 OueHuBaeT CBOIO JCSTEIHHOCTh, COOTHOCUT IIEIH,

IIPUOPUTETHL COOCTBEHHOI JACATCIIbHOCTH U CITIOCOOBI M CpCaCTBa BBINIOJIHCHUA OCATCIBHOCTU C eé
CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC pe3yjibTaTaMu
CaMOOIICHKHA

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (U3NKO-MATEMATHIECKUX HAyK




OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil 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,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIHLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

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

OIIK-5 CriocobeH 1 roTOB K ITOBBIILIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyust

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBAThH W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO

060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKCTOB

MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben [IPOBOANTD 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

yMEThb

- KBaHTOBOMEXaHWYECKHWE NPUHLHUIIBI, Jexamue B ocHoBe Mmeroma TOIl (Bkmrowas Teopembl
Xosubepra-Kona u ypasaenuns Kona-I1Iama);

- BO3MOXHOCTH, orpaHuyeHuss meroga T®II m ero mecro cpeau BceX METONOB CHUMYIALUU M
MOJEJINPOBAHMS MaTEpUAIOB U CTPYKTYp (HauWHasi OT TOYHOTO pemieHusi ypaBHeHus lllpeaunrepa u
KOHYasi CUMYJISIIMEN HETIPEPBIBHOM Cpellbl METOI0M KOHEUHBIX 3JIEMEHTOB);

- OCHOBHBIC METOIbl BBIYHUCIMTEIBHON MAaTEeMaTHKH, HCIOJIb3yeMble B COBPEMEHHBIX IIaKeTax,
peanusyromux BeraucieHust merogom TOII (nnaronanu3anys raMUIbTOHHAHA, TPOBEICHUE OBICTPOTO
npeobpazoBanus Oypbe,  pellleHUe ypaBHEHUH HA CaMOCOIIaCOBAHHBIC BEIMUHHBI);

- IPHUHIUIBI pabOTHl ¢ TMPOTPAMMHBIMU TIakeTaMu ((hOpMHUpPOBAHHUE BXOAHBIX (ailJIOB U H3BIICUCHHUE
HEo0X0AUMOM HH(POPMALIUU U3 PACUETOB);

- MpaBUJIa TPOBEICHUS PAcyeTOB U BepU(HKALUHN PE3YyIbTaTOB (KPUTEPUU CXOAMMOCTH IO HOIHOU
9HEPruH, Mo Ynciy k-Touek, o 3Hepruu 0Ope3KH AEKTPOHHBIX COCTOSHHN);

- (hm3nUeCKue U XUMHUYECKUE BEIMYNHBI, KOTOPbIE BO3MOKHO OIPEAEIATh ¢ momoibio meroga TOIT .

- IPUMEHATH IPOrPaMMHBIE TTAKEThI IS IPOBEACHUS IEPBONPHUHIUITHBIX PacYETOB;

- IPOBOJUTH FEOMETPHUUECKYIO ONITUMH3AINIO MOJIEKYJI U KPUCTAJIOB;

- BBIYUCIIATH YHEPTUM KOBAJECHTHBIX, ATOMHBIX, MOHHBIX U METAJUIMUECKUX CBS3€H, a TakKe YHEPruu
a/re3uu;

- paccuuTHIBaTh HanboJIEee BHITOJHbIC TOBEPXHOCTH TEPMHUHALIMN KPUCTAILIOB;

- IPOBOJUTH BBHIYMCIICHUE KOJIEOATEIBHBIX MO MOJIEKYII;

- HPOBOAUTH BBIYMCIICHUS SJIEKTPOHHBIX CBOWCTB KpPUCTAJUIOB, BKIIIOYAs 3JIEKTPOHHYIO IJIOTHOCTH
COCTOSTHUM U JIEKTPOHHBINA CIIEKTP;

- IPOBOUTH pacdeT (POHOHHBIX CIIEKTPOB KPHCTAIIOB;

- OTpeAETISITh MATHUTHBIA MOMEHT KPUCTAJUIOB M1 MArHUTHYIO aHU30TPOIIHUIO;

- yuYuTBIBaTh BaH-7icp-BaanbcoBoe B3ammojeiicteue (DFTD3) wu nokamebHOoe XabOapmoBckoe
orrankusanue (DFT+U).

BJIAJIETh:

- HaBBIKAMH PEIICHUs 33]1a4, OCHOBAaHHBIX Ha MOJyYSHHBIX B XOJI€ OCBOCHHSI AUCIMIUIMHBI 3HAHUSX;

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIIEHOU paboTHI B laboparopun U MHTEpHETE;

- HaBBIKAMH TEOPETUUECKOTO aHaM3a PealibHbIX 33J1ad, CBS3aHHBIX C MEPBONPHHIMITHBIM U3y4YCHUEM
(U3NUECKUX M XUMUYECKUX CBOMCTB MaTepUalIOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
KBanroBomexannueckue TIPUHIIMIIBL,
1 JieKaIre B OCHOBE TEOPUHU QPYHKITMOHATA 3 4
IUIOTHOCTH




UucneHHble METOABI, JISKaIIUE B OCHOBE

2 [IaKETOB, pean3yoIuX pacyerTsl 2 4
meronoM TOIT
3HAaKOMCTBO c POTrpaMMHBIM

3 oOecrieueHHEM (BBIYHCIIUTETLHBIM 2 4
MAKETOM)

4 UccnenoBanue OTAETBHBIX MOJIEKY 2 4 4

5 Hccnenosanue CBOICTB ) 4 4
KPUCTAJUIMYECKUX MaTePHaiOB

6 UccnenoBanue 3IIEKTPOHHBIX u ) 4 4
(OHOHHBIX CIIEKTPOB KPUCTAIIIOB

7 HccnenoBanue  MarHWTHBIX — CBOMCTB ) 3 6
MaTepHajoB

Uroro yacos 15 15 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. KBaHTOBOMEXaHWYECKHIE TPUHLIUIIBL, JISKAIIE B OCHOBE TEOpUHU (PyHKLUMOHAJA IUIOTHOCTH

HeBo3smoxxHOCTh TOuHOro peuieHuss ypaBHeHus lllpeauHrepa 11t MHOIO3JEKTPOHHBIX CHUCTEM.
[Ipubnmxenne Xaprpu-Doxka. IIpubmmwxenue Tomaca-Oepmu. Teopembr XosuOepra-Kona wu
ypaBHenus: Kona-1llama. Buasl o6MeHHO-KOppensironHoro notennuana. LDA, GGA npubnmkeHus.

2. UncneHHbIe METOIBL, JIEKAIE B OCHOBE AKETOB, pPean3yIouX pacueTsl MetonoM TAPI1

Uucnennoe pemennus ypaBHeHHs Illpenunrepa. Jluckperusanus HpOCTPAHCTBA M IOCTPOEHUE
MaTpUYHOTO TaMWiIbTOHUaHa. Jlnaronanuzanus Marpui. Metox 6picTporo npeodpazoBanus Dypee.
MeTtoas! pemeHust ypaBHEHUH CaMOCOTITIaCOBAHMS.

3. 3HaKOMCTBO C MTPOTPAMMHBIM O00eCIIeYeHUEM (BBIUUCIUTEIHLHBIM ITAKETOM )

3HAaKOMCTBO C ()OPMAaJIM3MOM KOHKPETHBIX BBIYHUCIUTEIBHBIX MAKETOB. YCTaHOBKA. Bxonubie daiibl.
3aryck BeIYMCICHHNA. AHAITN3 BBIXOMHBIX (aiiIoB.

4. VccnenoBanue OTACIBHBIX MOJIEKY

leomerpuueckas ontumuzanusi. Pacuer »Heprum cBsizu. KomeOarenbHble CTEEHH CBOOOIBI.
Busyanuszauust 31eKTpOHHOM TIIOTHOCTH.

5. I/ICCJ'IGI[OBaHI/IC CBOICTB KPpUCTAJUIMYCCKUX MATCPHUATIOB

[lepuonuueckue rpanndnbie yciaoBus. K-Touku. DHeprusi cBs3u Ha siueiiky. DHeprus unHrepgeiica
JUIs Pa3JIMYHbIX TEPMUHALUN KpHUCTaLIa.

6. MccnenoBanue 3NEeKTPOHHBIX U (JOHOHHBIX CIIEKTPOB KPUCTAIIIOB

[MnotHOCTH 21eKTpOoHHBIX cocTosiHuit (DOS, PDOS). CummeTpuiiHble HallpaBieHNs B IEPBOH 30HE
Bpronnmsna. DnekTpoHHbIE CHEKTPHl KpUCTajlia. 3anpeieHHbIe 30Hbl, IJI0OCKHE 30HbI, 0COOEHHOCTH
Ban-XoBa. ®oHOHHBIE CIIEKTPHI KpUCTaIa. AKyCTUYECKHE U oNTHYecKre Moabl. [lonepeunbie MOJIbI
BaH-J/IeP-BaaIbCOBBIX KPUCTAILIOB.

7. VccnenoBaHWe MarHUTHBIX CBOMCTB MaTepHUAJIOB.




7. VcciienoBaHWe MarHUTHBIX CBOMCTB MaTepUaIOB

Yder COMHOBOM MONSpH3allMM  BEIIECTBA. YUYET CIWH-OPOMTAIBHOTO  B3aWMOACHCTBUSI.
Hexonmnunaeapubie pacuersl. OmnpeneneHrne MarHUTHOTO MOMEHTa Ha sS4eiiky. Pacder MarHMTHOM
anuzoTponuu. Xadb6apaosckue nonpasku (DFT+U).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis JIEKIUN: KOMIBIOTEP U MYJIBTUMEIUITHOE 000pya0BaHuE (ITPOEKTOP,
3BYKOBasi CHCTEMA).

Heobxonmumoe nporpammuoe obecnieuenue: oducubiii maketsl Adobe Acrobat, Microsoft Office mm
aHasoru Jiis pedepaToB U MPEe3eHTAINIA, TTAKEThI MPHUKIAAHBIX Iporpamm Matlab, Python, Wolfram
Mathematica nnu ananoru (pu HATUYUHA TEXHUIECKOH BO3MOKHOCTH).

OOGecnieueHne caMOCTOATENbHON paboThl — JocTyn B VIHTEpHET, 6a3bl JaHHBIX 110 HAYYHOU MEPHOIHKE.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
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2. R. G. Parr, and W. Yang, Density Functional Theory of Atoms and Molecules (Oxford University
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Kamutkun, H. H.Uucnennsie Mmetosst | yaeOHoe mocooue / H. H. Kanutkus ; mon penakuuei A. A.
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7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://www.openmx-square.org/
https://www.vasp.at/
http://www.gaussian.com/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



CranpaptHoe 000pynOBaHHE Ui MYJIBTUMEIUHHBIX IPE3CHTALUHN 1 IPOBeIeHHs BUICOKOH(PEPEHLINH,
KOMIIbIOTEPHOE 000pyA0BaHUE IS TIOMCKA HH(OPMALIMH U YUCIICHHOTO MOJEINPOBAHUSI.
bubnuoreunsiii pong MOTU.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHHs NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9ICHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NpPEAHA3HAUYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMbpIx CTyIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIY)KUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHEHWN W3yYCHUS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIBTAIMSAMH K
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



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 QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: N.B. boGkoBa, 1-p ¢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 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

YK-2 CnocoGeH ynpasiaTh IPOEKTOM 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

YK-6 Criocoben onpeniessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO JI€STE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBHITIONHEHUS JACATEIHHOCTH C e
pe3ynbTaraMu

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

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

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHnn 3a1a4 NpoQeccCuOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, 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/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

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

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN




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

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI Ul TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

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

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
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 KOMITETEHIUA

B pesynprare usydeHus AMCHMIUIMHBI «BBeneHue B Teopuio (DyHKIMOHAlA IUIOTHOCTH» OOYyYaroLIHiCs

JIOJDKEH

3HAThb:

- KBaHTOBOMEXAaHWYECKHE MPHUHLUIBI, Jexamue B ocHoBe wmeroga TOdIl (Bkiouas TeopeMsl
Xosnbepra-Kona u ypaBaenus: Kona-11lama);

- BO3MOXHOCTH, OrpaHUYCHUSA MCTOHA

TOII m ero mecrto cpeld BCEX METOJOB CHUMYISALUU U

MOZEIMPOBaHUS MAaTepUaJIOB M CTPYKTYp (HaumHas OT TOYHOTO pemieHus ypaBHeHus lllpeaunrepa m
KOHYasi CUMYJISIIMEH HETIPEPHIBHOM Cpellbl METOAOM KOHEUHBIX 3JIEMEHTOB);

- OCHOBHBIE METOIbl BBIYHUCIMTEIBHON MAaTEeMAaTUKH, MCIIOJIb3yEMblE B COBPEMEHHBIX IIaKeTax,
peanusyromux Bbraucienus: merogom TOII (nnaroHanu3anus raMUJIBTOHHAHA, TPOBEACHUE OBICTPOTO

npeobpazoBanus Oypbe,

pellieHue ypaBHEHUH Ha CaMOCOIIaCOBaHHbBIE BEJIMYMHBI);

- IPUHUUIBI paboOTHl ¢ MPOrPaMMHBIMU TakeTaMu ((OpMHUpPOBaHKE BXOAHBIX (ailloB W H3BIICUCHHUE

HE0O0X0AUMOM HH(POPMAIIUN U3 PACUETOB);

- MpaBWIa MPOBENEHUS PAacueTOB M BepHU(PHUKALUU PE3yAbTaTOB (KPUTEPHH CXOJUMOCTH MO MOJIHON
SHEPTHUH, IO YUCITY K-TOuek, 1o IHePrur 00PE3KH MEKTPOHHBIX COCTOSHUN);
- (pu3nueckre 1 XMMUYECKHE BEIMYUHBI, KOTOPBIE BO3MOKHO ONPENEISTH ¢ ToMouibio meroga TOIT .

yMeTh:




- IPUMEHATH IPOrPaMMHBIE TTAKEThI JUIs IIPOBEACHUS IEPBONPHUHIUITHBIX PacYETOB;

- IPOBOJUTH FEOMETPHUUECKYIO ONITUMH3AINIO MOJIEKYJ U KPUCTAJIOB;

- BBIYUCIIATH YHEPTUM KOBAJECHTHBIX, ATOMHBIX, MOHHBIX U METAJUIMUECKUX CBS3CH, a TakkKe YHEPTruH
aJre3uu;

- paccuuTHIBaTh Han0oJIEee BHITOJHbIC TOBEPXHOCTH TEPMHUHAIIMN KPUCTAILIOB;

- IPOBOJUTH BBHIYMCIICHUE KOJIEOATEIBHBIX MO MOJIEKYII;

- IPOBOAUTH BBIYMCIICHUS SJIEKTPOHHBIX CBOWMCTB KPUCTAJUIOB, BKJIIOYAs 3JIEKTPOHHYIO IJIOTHOCTH
COCTOSTHUU U NEKTPOHHBINA CIIEKTP;

- IPOBOUTH pacdeT (POHOHHBIX CIIEKTPOB KPHCTAIIOB;

- OTpeAETSTh MATHUTHBIA MOMEHT KPUCTAJUIOB M1 MArHUTHYIO aHU30TPOIIHUIO;

- YyuYuTBIBaTh BaH-7iep-BaanbcoBoe B3ammojeiicteue (DFTD3) wu nokamsHOoe XabOapmoBckoe
orrankuanue (DFT+U).

BJIaJeTh:

- HaBBIKAMH PEIICHUs 33]1a4, OCHOBAaHHBIX Ha MOJyYCHHBIX B X0JIC OCBOCHHSI AUCIMIUIMHBI 3HAHUSX;

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIEHOU paboTHI B laboparopun U MHTEpHETE;

- HaBBIKAMH TEOPETUUCCKOTO aHaJM3a PealibHbIX 3aJad, CBS3aHHBIX C NEPBONPHHIMITHBIM U3y4YCHUEM
(U3NUECKUX M XUMUYECKUX CBOMCTB MaTepUalIOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[ToydeHHbIE 3HAHUWS OIICHUBAIOTCS IO pE3yJibTaraM peIIeHHs 3a7ad, BBIJAHHBIX CTYICHTY JUIS
CaMOCTOSTEJIFHOTO PELIeHUsI U KOHTPOJIBHBIX BOIPOCOB 10 COAEPIKAHHIO Kypca.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbBHBIX BOIIPOCOB U 3aI[aHI/II>'II

1. B wem cocrout ocHoBHOe npuOmmkenne metona TDII u modyemy moOCTaBiICHHBIC 3aa4M HEINb3s
pemnTh 6e3 Hero?

2. Kakue cymecTByIOT NpUOIMKEHUS U1 0OMEHHO-KOPPEIALMOHHOTO MOTEHIIAIA U B YeM UX CYTh?

3. Onucarb CyTh ¥ BBIYHUCIUTEIBHYIO CIOXKHOCTh YMCIIEHHBIX IMPOLENYp, PEaln3yeMbIX B Mpolecce
pacuera merogoM TOII: pemenue ypaBuenuii Kona-lllema, Fast-Fourier-Transform, amekrponHoe
YpaBHEHHE CAMOCOITIACOBAHUS.

4. CyTh MOHHOTO IMKJIa CAMOCOTIIACOBAHUS.

5. DneKTpoHHAs 30HHAS CTPYKTypa U €€ CBS3b C IUNIOTHOCTHIO COCTOSTHUM,

6. MeTo reoMeTpUIeCKON ONTUMHU3AINH U HAXOXKICHUS COOCTBEHHBIX MOJ]

7. BEICOKOCUMMETPUIHBIE HAIPABICHUS B KPUCTAILIAX.

8.BBIUKCINTE PABHOBECHYIO T€OMETPHUIO U SHEPTHUIO CBSI3U 151 MoJieKyibsl NH3.
9. OmnpenenuTh HanOOJIee BHITOJHYIO TEPMUHAIIMIO KPUCTAILIA JKeJe3a.

10. Beraucnuth GOHOHHBIN CIIEKTp rpadeHa.

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB

burer 1.

1. B wem cocrout ocHoBHOe npuOmmkenne metona TDII u modyeMy mOCTaBICHHBIC 3a/1a4M HEINb3s
pemnTh 6e3 Hero?

2. ®OHOHHBIN CHIEKTp TpadeHa.

buner 2.
1. CyTh HOHHOTO LIMKJIa CAMOCOTJIACOBAHHUSI.
2. PaBHOBecHasi reoMeTpUs ¥ SHEPTHS CBSI3U A7l MoJieKyasl NH3.

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

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

DK3aMeH MPOBOAUTCS B JOPME YCTHOTO OIPOCa MO KOHTPOJIBHBIM BOIPOCAM U 3AIIUTHI BHIIOIHEHHBIX
oOyJammuMcsl B TeEUEHHE CeMecTpa TNpakTHUeckux paboT. Ompoc oOydaromierocs He JTOIDKEH
MPEBBIIIATH OJJHOTO ACTPOHOMHYECKOTO Jaca.



