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1. llesu u 3212494 AU CIUILIHHBI

nojiydeHrne pyHIaMeHTaTbHBIX 3HAHUHN B 001acTH (PU3UKHU U METOIOB KOMITBIOTEPHOTO
MOJICTTUPOBAaHUS KOHIACHCUPOBAHHBIX COCTOSIHUI MaTeprasoB, YITyOICHHBIX
NpeACTaBICHUN 00 3JIEKTPOHHOU U AaTOMHO-KPUCTAIIIIMYECKON CTPYKTYpe
KOHJICHCUPOBAHHBIX TEJI, U UX (PU3NUYECKUX CBOMCTBAX (AJIEKTPOHHBIX, MATHUTHBIX,
MEXaHUYECKUX, ONTUUECKUX, TEIJIOBBIX U JIP.), B3AUMOCBS3U MEXK/Iy aTOMHO-3JICKTPOHHOU
CTPYKTYpOH, COCTAaBOM U Pa3IUYHBIMU (PU3NUECKUMHU CBOMCTBAMH MaTEPHUAJIOB, a TAKKE
MeToJ/Iax omnpeaesieHus (U3NYECKUX CBOMCTB U OLEHKU (DYHKITMOHATBHBIX XapaKTePUCTUK
MmatepuanoB, KpoMme Toro, 0CBO€HHUE TUCHUILIMHBI JOJKHO CIIOCOOCTBOBATh
dbopMUpOBaHUIO MPOPECCUOHATBHBIX KOMIIETEHIIUM, OTIPEEIsIEMbIX TPOPUIEM
IPOrpaMMbl aCIIUPAHTYPHI.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

CrpoeHue BemecTBa. DJIEKTPOHHAS CTPYKTypa aTOMOB. XUMHUECKAsl CBA3b U ONMKHUI
HOPSAZOK. DIEKTPOHHBIE CBOMCTBA TBEPABIX Tel. OCHOBHBIE MPUOINKEHHSI 30HHOM
teopuu. CyTh U TpaHMIIbl IPUMEHUMOCTH aJuabaTHYECKOro NPUOIMKEHUS B pa3iesIeHUN
AIEKTPOHHOTO U SJEPHOTO IBUKEHUN B KPUCTAJUIE, CAMOCOITIACOBAHHBIX METO0B XapTpHU
u Xaptpu-Doka, IUKINIECKUX TPAaHUIHBIX ycloBuil bopHa-Kapmana, n3ydenue o0Onmx
CBOMCTB 3JIEKTPOHOB B MEPHOANYECKOM I0JI€, MPUOTMKEHUS ITOYTH CBOOOTHBIX
JIEKTPOHOB U CUJIBHOM CBSA3U, IPUHLINAIIOB OCTPOECHUS MTOBEpXHOCTH PepMu B METAIIIAX,
npuOIKeHHs 3 PEKTUBHON MacChl B 3aKOHE IUCIIEPCUU. MaTreMaTnyeckoe ONUCaHue
KoJIe0aHUI PEeIETKHU ¢ MPUMEHEHUEM HOPMAJIbHBIX KOOPAUHAT U 0000IIEHHBIX
UMITYJIbCOB, TAPMOHUYECKOTO MPUOIMKEHUS, TMHAMUYECKONW MaTpPHIIbl, CBSA3b 3aKOHA
JUCIIEPCUH KOJIeOaHU CO CTPYKTYpPOH M pa3MEPHOCThIO KPUCTANIMYECKON PeIETKH,
KBaHTOBaHue Konebanuil. Mneu Jlangay o0 sneMeHTapHbIX BO30YKIEHUSX,
KBa3u4acTulax. TeopeTH4eCcKre OCHOBBI IIEPBOIIPUHIUIIHBIX U NOIy3MIIMPUYECKUX
METOJ0B MOJEIMPOBAHUS aTOMHOM U 3JIEKTPOHHOU CTPYKTYPBI KOHACHCUPOBAaHHBIX
cucteM. MeTonyka NpUMEHEHMS CYyLIECTBYOLIUX [TAKETOB KOMIIBIOTEPHOTO
monenupoBanus (WIEN-2k,SIESTA, LAMMPS) nns pacueToB CTPYKTYpbI, 2JIEKTPOHHBIX,
KoJ1e0aTeNbHbIX U TEPMOJUHAMHUCEKHUX XapaKTepUCTUK MaTepuanoB. Teopus
dynkmonana miuotaoctu (TOIT). MeTtoas! pacuera YHEPTETUIECKOTO CIIEKTPa AIEKTPOHOB
B TBEPABIX Tenax. [ [puMeHeHre COBpEMEHHBIX TAKETOB pacyeTa IMOJHOM SHEPTUU
kpuctasuia B paMkax T®II nis pacuera pazanyHbIX XapaKTEPUCTHK MaTepUaoB ( SHEPIHs
TOYEUHBIX U IJIOCKUX AE(PEKTOB CTPYKTYPbl, CHEKTPBI KOJIEOAHUI PEIIETKH, 3JIEKTPOHHBIE,
MarHUTHbBIE U TEIUIOBBIE CBOMCTBA TBEPBIX TEN).

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) o0yuenust o gucuuruinHe (3Y Her)

3HaTh:OCHOBBI (PU3UUECKUX SIBICHHIA,
WCTIONIb3YEMBbIX JUIS CO3J[aHUS U pa3pabOTKU HOBBIX
HIIEKTPOHHBIX TPUOOPOB M YCTPONUCTB, 1aTh UX
MaTeMaTHYeCKOE ONMCAHNE, yCTAaHABIMBATH CBSI3H
MEXy SBICHUSAMH. TeopeTuueckue u
NPaKTHYECKHE OCHOBBI aTOMUCTHYECKHX PacieTOB
(U3MUECKUX CBOMCTB KOHJICHCUPOBAHHBIX CpEJl U

[IK-3.1 ymMeHHneM npoOBOINUTE UCCIEA0OBAHMS
(bu3nNUECKUX SIBICHUH, COCTABISIOIIUX OCHOBY JJIS
pa3pabOTOK U CO3AaHUS HOBBIX 3JIEKTPOHHBIX
puOOPOB U YCTPOMCTB




MaTepUAJIOB, COIIOCTABICHHUE PE3YTBTATOB
MOJIETUPOBAHUS C TEPMOTUHAMUYECKUMU
XaPAKTCPUCTHUKAMU U NTAHHBIMU
SKCIIEPUMEHTAIBHBIX METOIUK UCCIIEI0OBAHUSI.
MGTOI[I/IKy MPUMCHCHUA CYHICCTBYIONINX ITaKECTOB
KoMmbloTepHOTO MOoenupoBanust (WIEN-
2k,SIESTA, LAMMPS,ABINIT) myst pacuetos
CTPYKTYPBI, JJIEKTPOHHBIX, KOJIEOATEIbHBIX U
TEPMOJAMHAMUYCEKUX XapaKTEPUCTUK MATEPUAIOB.
Wnewn Jlanmay 00 3neMeHTapHBIX BO30YKIECHHUSX,
kBaznyacTuax. Oco6eHHOCTH HU3KOPa3MEPHBIX
MPOBOJIHUKOB, TPUPOTY OAITUCTHUECKOM
MPOBOAMMOCTH B HAHOKOHTAKTax, GopMyity
Jlannayepa.

YMeTh: OOBSACHATH CTPOEHHUE U CBOICTBA
MaTepHasoB ¢ MO3UINI KBAHTOBON XUMHUU U (PU3UKH
TBepAOro tena.lIpoBoauTs KOMIIBIOTEPHOE
MOJETTUPOBaHNE (PU3NUECKUX CBOICTB MaTepHajoB ¢
MCITOJIb30BAaHUEM OJJTHOTO M3 NAKETOB JJIS
aTomucTHueckoro Monenuposanust ( WIEN-
2k,SIESTA, LAMMPS, ABINIT). IIporuo3upoBath
Ka4eCTBEHHBIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKHU
CTPYKTYpbl, MEXaHUYECKUX, KOJI€OATEeIbHBIX,
MarHUTHBIX U 3JIEKTPOHHBIX CBOMCTB
KOHJIEHCUPOBAaHHBIX CUCTEM, OObEMHBIX,
MOBEPXHOCTHBIX U JIE(PEKTHBIX COCTOSHUIN
[pEaNbHBIX KPUCTAJUIOB; IIPOBOAUTH HA OCHOBE
PE3yJIBTAaTOB MOACIUPOBAHUSA UHTEPIPETALINIO
MMEIOIINXCS DKCIIEPUMEHTAIIBHBIX JaHHBIX O
MaTepraIax.

BitaneTs:COBpeMEHHBIMHA KOMITBIOTEPHBIMU
TEXHOJIOTUSIMU UCCIIEOBaHMs (PU3NUECKUX CBOMCTB
KPUCTAJUNINYECKUX U KOHJIEHCUPOBAaHHBIX CHCTEM Ha
OCHOBE OJTHOTO U3 MPUMEHSIEMBIX B MUPOBOM
[IPAKTHKE KOMIIBIOTEPHBIX MTAKETOB IIPOrpPaMM
SIESTA, WIEN-2k, LAMMPS, ABINIT,
ESPRESSO, HaBbIkaMu peleHus NPaKTUIECKUX
3a1a4 (U3MUECKOro MaTepUaoBEeICHUs,
BO3HMKAIOIIUX IPU pa3paboTKe HOBBIX
WHHOBALIMOHHBIX TEXHOJIOTHH, TyTeEM
MCII0JIb30BaHMs METOJIOB KOMIIBIOTEPHOTO
MOZIEITMPOBAHUS MATEPUAIIOB.

[1K-2.1 ymMeHHeM npoBOIUTH TEOPETUUECKOE U
9KCIEPUMEHTAIILHOE UCCIIEI0BAaHUE PUPOJIbI
KPUCTAJUIMYECKUX U aMOP(HBIX, HEOPIraHUYECKHUX U
OpPraHUYECKHX BEIIECTB B TBEPAOM U KUIKOM
COCTOSIHUSIX U U3MEHEHUE UX (PU3MUECKUX CBOMCTB
IIPU pa3INYHbIX BHEIIHUX BO3/IEUCTBUAX

3Harb: TeopeTnueckne 0CHOBBI ATOMUCTHUECKUX
pacueToB (PU3NYECKUX CBONCTB KOHIACHCHUPOBAHHBIX
Cpel U MaTepHalioB, COMOCTABICHUE PE3YyIbTaTOB
MOJIEITUPOBAHUS C TEPMOJTUHAMUYECKUMU
XapaKTEPUCTHUKAMU U JaHHBIMU
DKCIIEPUMEHTAIBHBIX METOIUK UCCIIETI0OBAHUS.
MeToMKy MPUMEHEHHs CYIIECTBYIOIINX MAKETOB
KoMMboTepHOTO MoenupoBanust (WIEN-
2k,SIESTA, LAMMPS,ABINIT) mst pacuetos
CTPYKTYPBI, JJIEKTPOHHBIX, KOJIEOATEIbHBIX U
TEPMOJIMHAMUUYCEKUX XapaKTEPUCTUK MAaTEPHAIIOB.

YMeTh: 1 IpoBOAUTE KOMIIBIOTEPHOE MOJEIUPOBAHNE
(Gu3nUeCcKNX CBOMCTB MaTepHAJIOB C

VCITI0JIb30BAHUCM OJJHOI'O U3 ITAKCTOB IJIA




aTromucTHueckoro Monenuponanust ( WIEN-
2k,SIESTA, LAMMPS, ABINIT), 00bsCHATB
CTPOCHHUE U CBOMCTBA MATEPUAJIOB C IO3ULUI
KBaHTOBOW XMMHUUU U (PU3UKU TBEPAOTO Tela.
[IporHO3UpOBaTh KAYECTBEHHBIE U KOJIMYECTBEHHBIC
XApAaKTEPUCTHKHU CTPYKTYPbI, MEXaHUYECKHX,
KOJ1e0aTeIbHbBIX, MATHUTHBIX U JIEKTPOHHBIX
CBOWCTB KOH/IEHCUPOBAHHBIX CUCTEM, 00bEMHBIX,
MOBEPXHOCTHBIX U JIE(PEKTHBIX COCTOSHUI
pEabHBIX KPUCTAJIOB; IPOBOJUTH HA OCHOBE
PE3yJIBTaTOB MOJECIMPOBAHUS HHTEPIIPETALUIO
MMEIOLINXCS DKCIIEPUMEHTANIBHBIX JaHHBIX O
MaTepHraIax.

BrnajieTh:HaBBIKAMU pEIIEHUS MPAKTUYECKUX 3a]1a4
¢u3nyecKoro MaTepuaIoBeCHUS ITyTEM
MCII0JIb30BaHMs METOJIOB KOMIIBIOTEPHOTO

MOICIUPOBAHHA MAaTCPUATIOB.

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

HayuHo-uccienoBarenbckas AesITenbHOCTS (1
CEMECTD)

HayuHo-ucciienoBarenbekas AesiTeNbHOCTh (3

CEMECTD)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JIAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpebGoBanus

HayuHo-uccienoBarenbckas 1eareiabHocTh (1
CEMECTD)

3HaTh:COBPEMEHHbIE OnbIuorpadguueckue u
pedeparuBHbIe 0a3bl JAHHBIX U METO/IbI [TOUCKA
nyOJIMKalui B HUX YMETh:0CYLIECTBIISTH TOUCK
Hay4yHOU MH(pOpMaIK B OUOIMOTEKE U CETH
uHTepHET Bianers:HaBbIKaMu cOopa, 00pabOTKU U
aHanu3a HayyHOH MH(opMay 3HaTh:0CHOBbI
OpraHu3ali HayYHO! JEesITeIbHOCTH B 00JaCTH
KOMITBIOTEPHOI'O MaTepuaOBEACHUS
'YMeTh:10Ty4aTh 1OCTYII K pacipee/IeHHbIM
BBIYUCIIUTENBHBIM pecypcamu, 00padaTbiBaTh
noJlyuyeHHbIe JaHHble Bianers:MeTogamu paboThl Ha
pacrpee/IEHHBIX BBIUMCIIUTEIbHBIX PECYpPCax,

00pabOTKHU U MPEACTABIEHUS PE3YJIbTaTOB

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Bun yue6HO# paboThI

Pacnpenenenune
Bcero 110 CEMECTPaM B 4acax
4acoB Howmep cemectpa
2




OO6mmast TpyI0EMKOCTh AUCIIUTLITNHBI 108 108
Ayoumopnvie 3aHAmMusL: 40 40
Jlexruu (JI) 40 40
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopubie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 68 68
IIpoBenenue MoeIMPOBaHMSI CBOMCTB METAJUIMYECKOTO 20 20
KpHUCTaJIa
[TonroToBka K 3K3aMeHY 23 23
W3yueHne pykoBOJCTB IO UCIOIB30BAHUIO MTAKETOB MTPOrPaMM 15 15
KOMITBIOTEPHOTO MOJICITHPOBAHUS
N3yueHne TeM BEIHECEHHBIX Ha CAMOCTOSITEIbHYIO 10 10
popaboOTKy
By uToroBoro KOHTpos (3a4et, Aud.3aueT, SK3aMeH) - 9K3aMeH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayTUTOPHBIX 3aHATHI
pasjj\fena HaumenoBaHnue pa3aenoB IUCHUTUIMHBI 110 BHJIaM B yacax
Bcero J | 113 | JIP
1 |OCHOBBI KOMIIBIOTEPHOI'O MOZAEINPOBAHUS MaTEpUAJIOB 14 141 0 0
) MeTonbl pacueThl IEKTPOHHOU CTPYKTYPBI U TAKETHI TPOrpaMm 16 161 o 0
IS UX pean3aluu
3 DJIEKTPOHHBIE CBOMCTBA HU3KOPa3MEPHBIX NPOBOJIHHKOB U 10 10 o 0
HAHOKOHTAKTOB B COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTBAX
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HanmMmeHoBaHue HITH KpaTKoOe COlepKaHKUe JEKIIMOHHOTO 3aHATUS BO
4acoB
VcTopus pa3BUTHsI KBAHTOBOM T€OpHUH KOHJIEHCUPOBaHHBIX Tel. OCHOBHBIE
1 1  [Mcmonb3yembie MpUOIMKEHUs (aarnadaTndeckoe IpHOIKEeHHE, 2
CaMOCOIIaCOBAHHOE T10J1€ XapTpH)
2 1 |Bapuanmonssiii Meton pemienust ypasHenus Lllpeaunrepa 2
3 1 Teopus Xaprpu-®Poka, ee 10CTOMHCTBA U HegocTaTku. [loHsTHE 0 SHEprUn 5
KOppEISLUH.
4 1 (Teopust Tomaca-®epmu. OCHOBHBIE MOJIOKEHHS TEOPUHU (YHKIIMOHATA TUIOTHOCTH.| 2
5 1 |YpaBuenus Kona-Illsma 4
6 1 HpI/I6.HI/I)K?HI/I$I JUISL O?MCHHO-KOppGHHHI/IOHHOFO ¢dynkuuonana. JIIpubnmxenue )
TOKaJIbHOI CIIMHOBOM MJIOTHOCTH.
Teopema bnoxa. I'pannunsie ycnosust bopna-Kapmana. [Ipubnmkenue noutu
7 2 |cBOOOAHBIX 371eKTpoHOB. [ToHsTHE 30HBI bpritosHa u ee cBA3b ¢ Tudpakuueit 2
HIIEKTPOHOB Ha PEIIETKE.
8 2 [MeTox IIOCKUX BOJIH, €T0 TPYAHOCTH 2
9 2 [Metox nceBaonoOTeHIANa, CIIOCOOBI MOCTPOSHUS TICEBOTOTEHIIUAIIOB. 2
10 ) [Taketsl VASP 1 Quantum ESPRESSO, ucnons3ytoiire MeTo/1 MI0CKUX BOJIH, UX )
TOCTOMHCTBA U HEJOCTATKU
1 5 MeTon CHIIBHOU CBSI3U. 30HHAsA CTPYKTYypa CIEKTPa NIEKTPOHOB B KPUCTAILIIAX. >

ﬂI/IE)J'ICKTpI/IKI/I, TMOJIYIIPOBOAHUKH, MCTAJIJIbI.




[IprMeHeHre MeToa CUITLHOW CBSI3H ISl pACUETOB 30HHOM CTPYKTYpHI TpadeHa.
12 2 2
[Taxker SIESTA.
13 2 |Slueeunble MeTOnbI pacueTa 30HHOU cTpyKTyphl. [Tlaker WIEN-2k 4
14 3 OCOOEHHOCTH TUIOTHOCTH JIEKTPOHHBIX COCTOSIHUM B HU3KOPA3MEPHBIX )
MpoBOAHUKAX C 2,1,0-MepHOI CTPYKTYpOil.
15 3 Hanoxontaktsl. [lonsarue 6anmuctTiuyeckoil mpoBOAUMOCTH, PU3NUECKast MOIEIb 5
st ee onucanus. opmyna Jlannayepa 1 UaeaabHOTO KOHTAKTA.
16 3 [Merox ¢yHkuuii I'prHa B MeTo/I€ CUIIBHOM CBS3H 2
17 3 dopmyna Jlanaayepa /Uit pealbHOro HAaHOKOHTAaKTa ¢ paccestHueM. [lpumenenue 5
bynkuui ['puHa 17151 omMcaHus paccessHUs.
18 3 |[Ipumenenue naketa TransSiesta 1 pacyeTa NPOBOJUMOCTH HAHOKOHTAKTOB. 2
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
He npexycmoTpenbl
5.3. JIaGopaTtopHbIie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Boinonnenne CPC
Kon-
Bun pabGots! u conepxkanue
Crucok iutepaTypsl (C yKa3aHHEM pa3/ielioB, I1aB, CTPAHMIL) BO
3a/laHus
4acoB

1. Co3bikuH, C. A. ®usnka HaHopa3MmepHbIX cucteM [Teker] Y. 1

yue0. mocobue mo Harmpasienuto 03.04.01 "I[Ipuknaa. maremaTuka
3ydyeHue pyKoBOJICTB I10 u puzuka" C. A. Cospikus, A. H. Co6ones ; FOx.-Ypai. roc. yH-T,
HCIIOJIB30BAHUIO [TAKETOB Ka¢. Kommnbrorep. MmopenupoBanue u HaHoTexHonoruu ; FOYpI'Y. -

o 15
[MPOrpaMM KOMITbIOTEPHOTO Uensounck: Uznarensckuii Lentp FOYpI'Y, 2016. - (crpanuisl 1 -
MOJICTTHPOBAHHUS 112). 2. User's guide "SIESTA"
https://departments.icmab.es/leem/siesta/Documentation/index.html

3. User's guide "WIEN-2k"http://susi.theochem.tuwien.ac.at/

1. 'enmpunHCcKUH, b. P. BeruncnurensHbIe METOIBI
[IpoBeneHne MoIeTMpPOBAHUS .

. MUKPOCKOITUYECKON TEOPUU METAJUTMYECKUX PACTUIABOB U
CBOMCTB METaJLTHYECCKOTO . 20
COHCTALLE HaHoksactepoB Teker b. P. I'ensunnckuid, A. A. Mup3soes, A. I.
p Boponros. - M.: ®usmatiur, 2011. - 196 c. (tnassr 1-3)

1. H. AmkpodT, H. Mepmun. @usuka TBepaoro tena.- M.: Mup,
svaerie Te BhLHeCeHbX Ha 1979, T.1, (rtnaBa 1, ¢.17-35). 2. H. AmkpodTt, H. Mepmun. ®usnka
CaI\ZOCTOSITeHLH 10 IPODAGOTK TBepaoro Tena.- M.: Mup, 1979, T.2, (tmaBa 31 ¢.259-280; rmasa 32| 10

yro Tipop Y c.289-303) 3. Boncosckuii, C. B. KBanToBas ¢uzuka TBEpa0rO

tena. - M.: Hayka, 1983. - 336 c. wi. (raBsl 3-5)

1. I'enpunHckui, b. P. BeruncnurensHbie METOIBI

MUKPOCKOITUYECKOW TEOPUH METAJUTMUECKUX PACILIIaBOB U

HanokJjactepoB Teker b. P. ['enbunnckuit, A. A. Mup3soes, A. I.

Boposros. - M.: ®usmariur, 2011. - 196 c. (tnassr 1-3) 2.

Amkpodt, H. ®usuka tBeproro tena T. 1 B 2-x 1. [lep. ¢ anrm.
[lonroroBka K 3K3aMeHy mKkpoPT, M3AKa TBEAOTO Teit 1. L ep. ¢ anm 23

MuxaiinioBa A. C.; [log pen. Karanosa M. U. - M.: Mup, 1979. -
399 c. (I'masa 1) 3. Amkpodt, H. ®usuka tBepmoro tena T. 2 Ilep.
c aunt.: B 2-x T. [lep. Kyrens K. 1., Muxaiinosa A. C.; Ilox pen.
Karanosa M. U. - M.: Mup, 1979. - 422 c. (tnasa 31) 4)
Boncosckuii, C. B. KBanToBas ¢usuka TBepnoro tena. - M.: Hayka,




[1983. - 336 ¢. un. (aBbr 3-5) |

6. UnHOBanMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM
npouecce

Bun
HNuHoBammmoHHEIC (hOPMBI a00TEI Kon-Bo ays.
! ¢ P P Kparkoe onncanue YA
y4eOHBIX 3aHATUI (JI, I13, 4acoB
JIP)
JIeKIHsI CTPOUTCS KaK JUCKYCCHS MEX,
AxTuBHas popma 0OyueHUs Jlexumn 1 P AHCKY Y 36
MPEToiaBaTeNieM U CTYICHTOM

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM Mpolecce

He npenycmorpenst

Hcnonb3oBaHue pe3ynbTaToB HAYUHBIX UCCIEA0OBAHUM, IPOBOJUMBIX YHUBEPCUTETOM, B
paMKax JaHHOW JUCHUIUIMHBL: B pamkax TaHHOW AMCIUIUIMHBI UCTIONB3YIOTCS PE3yJIbTaTh
HAy4YHBIX UCCJIEIOBAaHUMN B 00JaCTH MHOTOMACIITAOHOTO KOMIIBIOTEPHOTO MOJICIIUPOBAHUS
MaTepuaIoB

7. ®ona oueHouyHbIX cpeacTs (POC) nis npoBeAeHUs TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH, IPOMEKYTOYHOM ATTECTALMHM 110 HTOraM OCBOCHUS AMCUMILIMHBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

HanmenoBanue
Bun xonTpons (Bxmrouast | NoeNe
paszueiion Konrtponupyemas komnerenuus 3Y Hbr N .
TEKYIIHN) 3alaHui
JUCLUILINHBI
[IK-2.1 yMeHreM pOBOIUTH TEOPETUUECKOE
CamocrosTenbHas paboTa
MeTtoab! pacdyeTsl U DKCIIEPUMEHTAIBHOE UCCIIEJOBAHNE
. 10 MOZIEJIMPOBaHUIO
JJIEKTPOHHOU IPUPO/IbI KPUCTAIUIMYECKUX U aMOP(HBIX, .
CBOMCTB MaTepuaa c
CTPYKTYpPBI U IAKEThI [HEOPraHUYECKUX U OPraHUUYECKUX BEIIECTB B 1
IIPOrpaMM I UX (TBEPAOM M KUAKOM COCTOSHUAX U U3MECHEHHE TTOMOTIBIO HARCTOB
porp P N nporpamm WIEN-2k nnu
peanuzanuu uX (PU3NYECKUX CBOWCTB MPH pa3IMYHBIX

. SIESTA
BHEUIHUX BO3JCHCTBUAX

[IK-2.1 yMeHHeM poBOIUTE TEOPETHYECKOE
U DKCIIEPUMEHTAIIbLHOE UCCIIEI0BaHUE
MIPUPO/IbI KPUCTATUIMYECKUX U aMOP(HBIX,
Bce pasneinsl HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB B JK3aMeH 2
TBCPAOM U ) KUAKOM COCTOAHUAX U USMCHCHUC
uX (PU3NYECKUX CBOUCTB MPH pa3IMYHBIX
BHCUIHUX BOS}IGfICTBI/ISIX

[1K-3.1 ymMeHueM npoBOIUTH UCCIICIOBAHUS
(bU3UYECKHX SABJICHUMN, COCTABIISIOIMINX
OCHOBY JUIs pa3pabOTOK M CO3/1aHMsI HOBBIX
AIIEKTPOHHBIX IPHUOOPOB U YCTPOUCTB

Bce paznenst 3K3aMEH 2

7.2. Buabl KOHTPOJIs1, IPOLEXYPbI MPOBEAeHNs, KPUTEPUH OlleHMBAHUSA

[Tpouenypsl IpoBEaCHUS 1

Kpurepnn onenuBanus
OLICHUBAHUs

Bun xonTposs




CamocrosTenbHas padoTa
10 MOJICTTUPOBAHUIO
CBOMCTB Marepuaa ¢
MIOMOIIBIO TTAKETOB
nporpamm WIEN-2k win
SIESTA

HeJlebHask CaMOCTOSATENIbHAS
paboTa o MOJEIUPOBAHUIO
CBOMCTB 3a/1aHHOTO
Marepuasa, OlleHHBACTCS
KaueCTBO BBIMOJIHEHUS

3a4TeHO: IPU OTKJIIOHEHUH MOJIEIIMPYEMOI
XapaKTEPUCTUKH OT JIaHHBIX IKCTIEPUMEHTA
He 6osee 20%, MOTUBHPOBAHHOM BBIOOpE
BCEX MapaMeTPOB MOJICIIMPOBAHNUH,
[MPOBCICHUHU IIPOBCPKU CXOAUMOCTHU
PE3yIbTaTOB OTHOCUTEIHHO OCHOBHBIX
apaMeTpoB.

He 3auteHo: mpu OTKJIOHEHUU MOACIUPYEMOU
XAPAKTCPUCTUKU OT JAHHBIX SKCIICPUMCHTA
6omee yem Ha 20%, HEMOTUBHPOBAHHOM
BBIOOpE TapaMeTPOB MOACIUPOBAHUH,
OTCYTCTBUH NMPOBEPKH CXOIAUMOCTH
PC3YJIBTATOB OTHOCUTCIIBHO OCHOBHBIX
napameTpoB.

9K3aMCH

VerHbIl 5k3amen. B ouitere
JIBA TEOPETUUECKUX BOIIPOCA,
Ha MOJAroToBKY 2 yaca. Jlis
TTOJTYYCHUS OIICHKH 32 DK3aMEH
HEOOXOIUM 3a4eT 110
CaMOCTOSITEIIbHON paboTe.

OTIMYHO: TIOJTHBIN OTBET Ha 00a BOIpoca,
IEMOHCTPUPYIOIIHIA BIaJICHUE MaTepUAIIOM,
3HAHUEC OCHOBHBIX q)HSPI‘IeCKI/IX 3aKOHOB,
OTIPEIETSIONUX N3MEHEHNE CBOMCTB
Marepualia Mpy pa3IMYHbIX BO3IEUCTBUSIX +
3a4eT [0 CaMOCTOSITeNLHOM paboTe
Xopo1o: oTBeT Ha 00a Borpoca,
TEMOHCTPUPYIOIIHIA BIaJeHne OObIIen
JaCThIO MaTepHalia, 3HaHUE OCHOBHBIX
(bU3NYECKHUX 3aKOHOB, OMPEACTSIONTNX
W3MEHEHHUE CBOMCTB MaTeprasa mpu
Pa3IMYHBIX BO3IEHCTBUAX + 3a4eT MO
CaMOCTOSTEIHbHOU paboTe
'YIIOBIIETBOPUTEIHHO: OTBET TOJIBKO HA OAMH
13 BOIIPOCOB, IEMOHCTPUPYIONTUI BIIaJICHHE
JaCThIO MaTepuasa, 3HaHHEe OCHOBHBIX
(U3HYECKHUX 3aKOHOB, ONPEICIISIOTIX
W3MEHEHHUE CBOWCTB MaTepuaia npu
Pa3JIMYHBIX BO3JACHCTBHAX + 3a4ET MO
CaMOCTOSITEIbHOM paboTe
HeynoneTBoputenbHO:
HEYIOBJIIETBOPUTEIHHBIN OTBET Ha 00a
BOIIPOCA, MJTM OTCYTCTBHE 3a4eTa 110

CaMOCTOSTEIIbHOM pa60Te

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun xonTposns

Tunossie KOHTPOJIbHBIC 3aJaHUs

CamocrodarenbHas paboTa 1o
MOZIETUPOBAHUIO CBOWCTB MaTepuaa
C TMIOMOIIIBIO TTAKETOB MPOTPaMM
WIEN-2k unu SIESTA

[IpoBecTH pacyeT paBHOBECHOTO NapaMeTpa PEIIeTKH, MOTHON
PHEPTUU U MAarHUTHOTO MoMeHTa Ha atoM OLIK-da3sl xkene3a B
OCHOBHOM cOCTOSSHUU. CpaBHUTH MOJyYEHHbIE PE3YJbTaThI C
UMEIOIIMMHUCS B JIUTEPATYPE SIKCIIEPUMEHTAIBHBIMH JaHHBIMU.
OLK-xene30 BEIOOp ONTHUMAIBHBIX TapaMeTpoB.pdf

OK3aMCH

B IIPHUJIOKCHHUN

Bonpocs! a5 5k3amena no temel.pdf

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE OOecTiedeHUue TUCHUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:




1. Boncosckuii, C. B. KBantoBas ¢usuka tBepaoro tena. - M.: Hayka,
1983. - 336 c. un.

2. Awmkpodrt, H. ®usuxka tBepmnoro tena T. 1 B 2-x . [1ep. ¢ anm.
Muxaiinosa A. C.; Ilox pen. Karanosa M. U. - M.: Mup, 1979. - 399 c. un.

3.  Amxkpodt, H. ®usuxa tBepaoro tena T. 2 Ilep. ¢ anm.: B 2-x 1. [lep.
Kyrens K. 1., Muxaiinosa A. C.; Ilon pen. Karanosa M. U. - M.: Mup, 1979. - 422
C. WL

0) OononHumenvbHas 1umepamypa:

1. Anucumos, B. . DnekTpoHHas cTpyKTypa npuMecei u 1e(peKToB B
MEPEXOHBIX METAJIaX, UX ciuiaBax u coequHenusx Ots. pen. I I1. [lIseiikun; AH
CCCP, Ypan. otn-aue, Uu-t xumuu. - M.: Hayka, 1989. - 223 c. ui.

2. Tynn, X. Komnerorepaoe moaenupobanue B pusuxe Y. 2 B 2 4. [1ep. ¢
anr.: A. H. [Tomonosa, B. A. [Tanuenko. - M.: Mup, 1990. - 399 c. uin.

6) ome4yecme€eHHble U 30py6€9fCHbl€ IHCYPHAJIbL NO Oucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

1. ®usuka METaIJIOB U METAJIJIOBE/ICHUE Hay4.-TeXH. )XypH. Poc. aka.
Hayk, Ota-aue obml. Gusuku u actpoHomun, Ypai. ota-aue PAH xypHan

2.  dusuka TBEpAOIO Tela Hay4.-TeOpeT. )KypH. Poc. akan. Hayk, OTa-Hue
oOw. ¢pu3uku u actpoHoMuu, Ous.-rexH. uH-T uM. A. ©. Modde xxypnan

3.  @uzuka u xuMus o0paboTKu MaTepuaaoB Hay4.-TeXH. KypH. Poc.
akaj. HayK, OTa-Hue (PU3UKO-XMMUHU U TEXHOJIOTUMU HeopraH. Marepuanos, UH-T
Metairypruu uM. A. A. balikoBa xypHain

4.  Acta metallurgica : nayu. xxypH. New York : Pergamon Press , 1974-
1989

5. Physical Review : Published for the American Physical Society by the
American Institute of Physics , 1970-

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:

1.  Cospikun, C. A. ®usnka HaHOpa3MepHbIX cucteM [Tekct] Y. 1 yueo.
nocobue o HanpasneHuto 03.04.01 "Tlpuxman. maremaruka u pusuka" C. A.
Co3ssikun, A. H. Co6ones ; FOx.-Ypain. roc. yu-T, Kad. Komnsrorep.
MoJienrpoBanue u HaHotexHosorud ; FOVYpI'Y. - UensOunck: M3narenbckuit LieHTp

IOVYpl'Y, 2016. - 112
2. Meronuueckue yKazaHusl 1JII CaMOCTOSITEIbHOM paOOThI CTY/IEHTOB

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

1. Cosbikun, C. A. ®usnka HaHopa3MmepHbIx cucteM [Teker] Y. 1 yueo.
nocobue no Hanpasnenuto 03.04.01 "IIpuknan. maremaruka u pusuka" C. A.
Cosbikun, A. H. Co6ones ; FOx.-Ypain. roc. yu-1, Kad. Kommnsrorep.
MojenupoBanue U HaHotexHonoruu ; OYpI'Y. - UensOunck: Uznarenbckuit LlenTp

IOVpI'Y, 2016. - 112
2. Meroanueckue yKazaHus Ui CaMOCTOSITEIbHON pabOThI CTYIEHTOB

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

No

Bux HaumenoBanue
pecypca B bubnuorpaduueckoe onrcanue
JTUTEPATyphl .
AJIEKTPOHHOMU




bopme
IEKTPOHHO- H6parumos, .M. OCHOBBI KOMIIBIOTEPHOT'O
OubIMoTeUHas MOJICTTUPOBAHMS HAHOCUCTEM. [ DNEKTPOHHBIN pecypc] /
1 fﬁ;oiI;HTZHBHaH cucreMa .M. Ubparumos, A.H. Kosmos, }0.®. Hazapos. —
patyp 31aTelIbCTBA OnektpoH. nan. — CII6. : Jlanp, 2010. — 384 c¢. — Pexum
Jlanpb nocryna: http://e.lanbook.com/book/156
MeToauueckue INEKTPOHHO- 3aBoauHckuii, B.I. KomnbrorepHoe MoaennpoBaHue
onbIMoTeYHAaS .
MoCcoOus st HAHOYACTHUIl U HAHOCUCTEM. [ DIEKTPOHHBIN pecypc] —
2 . cucTeMa
CaMOCTOSATEILHOU OJIeKTpOH. 1aH. — M. : @uzmariur, 2013. — 176 c. —
paboTHI CTy/IEHTA ?Izgia:enbcma Pexxum nocryma: http://e.lanbook.com/book/59650
['enpunnacknii, b. P. Berancnurensabie METOOBI
DNEKTPOHHO- MUKPOCKOMTUYECKON TEOPUU METAJUTMUYECKUX PACIIIABOB U
OCHOBHAS OubIMoTeUHAS HaHokJacTtepoB / b. P. ['enpuunackmii, A. A. Mup3oes, A. I.
3 sreparypa cucreMa Boponmos. — Mocksa : ®U3MATIINUT, 2011. — 200 ¢. —
W30aTeILCTBA ISBN 978-5-9221-1334-2. — TekcT : anmeKkTpoHHbIH // JIaHb
Jlanb : JJIEKTPOHHO-O0uOIMoTeyHas cucremMa. — URL:
https://e.lanbook.com/book/5262

9. UudopManinoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PU 0CYIIeCTBICHUN
0o0pa3oBaTe/ILHOIO Mpolecca

[TepeyeHb UCMOIB3YEMOrO MPOrPAMMHOTO OOECTICUEHHUS:

1. Microsoft-Office(6eccpouno)

2. -SIESTa(6eccpouno)
3. -Wien2k(6eccpouHo)

Hepequb HCIIOJIb3YCMBIX I/IH(bOpMaIII/IOHHBIX CIIPABOYHBIX CUCTCM:

Her

10. MaTepl/IaJIbHO-TeXHI/I‘leCKOG o0ecreueHue AUCHUITIINHBI

Bun 3agarui

No
ayjl.

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
IpeIyCTaHOBICHHOE MPOTpaMMHOE 0OecriedeHre, UCTIOIb3yeMOoe st

Pa3INIHBIX BUAOB 3aHATHI

305 [|pKpaH, IPOEKTOP, KOMIIBIOTEPHOE 000pyAOBaHHE AJIS JIGKLIUI B BUJIE

Jlexuun .
(la) [PIEKTPOHHBIX MPE3EHTAIUN
CamocrostenbHast 249
KOMITBIOTEPHI C YCTAHOBIIEHHBIM IIPOTPAMMHEIM 00€CIICUeHUEM
pabora crynenra (1)




