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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

Het

He npenycMmoTrpensl

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTIINH:
Her

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyaA0€eMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpenenenue
Bcero 10 CEMECTpaM B yacax
Bun yuebHo# paboTh
4acoB Homep cemectpa
5
O6miast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyOoumopHhvie 3auamusi: 38 38
Jlexuunu (JI) 38 38
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUJIBI 0 0
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 70 70
[ToaroroBka k 3K3aMeHy 25 25
N3yueHune pykoBOJCTB M0 UCIOJIB30BAHHUIO TAKETOB IPOrPAMM 15 15
KOMITBIOTEPHOTO MOJCIIUPOBAHUS
[IpoBenenne MoaenMpOBaHUsl CBOWCTB METAJNINYECKOTO 20 20
KpucTasia
M3ydeHune TeM BRIHECEHHBIX Ha CAaMOCTOSITEIIbHYIO 10 10




MpopaboTKy

Bug uroroBoro KOHTPOJIAA (SSHCT, ,Z[H(I)BE[‘-ICT, 3K3aMeH) - OK3aMCH

5. ConeprkaHue TUCHMILIMHBI

O0beM ayTUTOPHBIX 3aHATHI
parggena HanmenoBanue pas3aenaoB JUCHUNIINHBI I10 BUJIaM B Hacax
Bcero J | 113 | JIP
1 |OCHOBBI KOMIIBIOTEPHOI'O MOZAEINPOBAHUS MaT€pUAJIOB 12 121 0 0
’ MeTonbl pacueThl NEKTPOHHON CTPYKTYPBI U TAKETHI IPOrpaMM 14 1l o 0
IS UX pean3aluu
3 DJIEKTPOHHBIE CBOMCTBA HU3KOPa3MEPHBIX MPOBOZIHHKOB 1 12 1l o 0
HAaHOKOHTAKTOB B COBPEMEHHBIX JIEKTPOHHBIX YCTPOUCTBAaX
5.1. Jlekuumu
Ne Ne Kox-
nexumlpassena HanMeHoBaHMe 1M KpaTKkoe COEpIKaHUE JIEKIIMOHHOTO 3aHATHS BO
4acoB
VcTopus pa3BUTHsI KBAHTOBOM T€OpHUH KOHJIEHCUPOBAaHHBIX Tel. OCHOBHBIE
1 1 [ucnonb3yemble NpuOIMKeHN (auadaTHyeckoe NpuobIKeHHe, 2
CaMOCOIIaCOBAHHOE T10J1e XapTpH)
2 1  |Bapuanmonssiii Meron peuienust ypasHenus Llpeaunrepa 2
3 1 Teopust Xaprpu-Poka, ee JOCTOMHCTBA U HeAoCTaTKu. [IoHsaTHE 0 SHEprUH >
KOppEIALHUN.
4 1 (Teopust Tomaca-®epmu. OCHOBHBIC MOJIOKEHUS TEOPUH (YyHKIIMOHAIA TUIOTHOCTH.| 2
5 1 |YpaBuenus Kona-Illsma 2
6 1 HpI/I6JII/I)K?HI/I$I JUISt Ov6MeHHO-KOppeJI$HII/IOHHOI‘O ¢ynkuonana. JI Ipubnmxenne )
TTOKaJIbHOM CIIMHOBOM MJIOTHOCTH.
Teopema bnoxa. ['pannunsie yciaoust bopaa-Kapmana. [Tpubmmkenue moutu
7 2 |cBOOOAHBIX 37eKTpoHOB. [loHsTHE 30HBI BpuitosHa u ee cBA3b ¢ qudpakuueit 2
PIIEKTPOHOB Ha PEIIETKE.
8 2 [Metoa MIIOCKMUX BOJIH, €0 TPYAHOCTH 2
9 2 [MeTox nceBaonoTeHIaNa, CrocoObl MOCTPOSHUS TICEBIOTIOTEHIIUAIIOB. 2
10 ) [TakeTel VASP 1 Quantum ESPRESSO, ncnone3ytomiyie MeTo/| INIOCKUX BOJIH, UX )
TOCTOMHCTBA W HEJIOCTAaTKU
1 ) Metoa CHIIbHOM CBA3U. 30HHAsI CTPYKTypa CIEKTpa JIEKTPOHOB B KpHUCTaJIaX. )
JM3IeKTPUKY, TOITYyIIPOBOJHUKHU, METAJLIIBI.
12 5 [IpruMeHeHHEe MeTo/Ia CUIIBHOM CBSA3M IS PacUe€TOB 30HHOM CTPYKTYpHI IpadeHa. 5
[Taxer SIESTA.
13 2 |Slueeunble MeTONbI pacueTa 30HHOU CTpyKTyphl. [Taker WIEN-2k 2
14 3 OCOOEHHOCTH TUIOTHOCTH AJIEKTPOHHBIX COCTOSIHUN B HU3KOPa3MEPHBIX )
MPOBOIHUKAX C 2,1,0-MepHOM CTPYKTYpPOM.
15 3 HanokonTtaktsl. [IoHATHE OaTHCTHYECKON MMPOBOIUMOCTH, (hHU3HUECKasT MOJICITb )
u1st ee onucanus. @opmyna Jlanaayepa 11 M1€aabHOTO KOHTAKTA.
16 3 [Merox ¢yHkuuit I'prHa B MeTo/1e CUIIBHOM CBS3H 2
17 3 |DPopmyna Jlannayepa 1uist peaabHOrO0 HAHOKOHTAKTA C PACCESTHUEM. 2
18 3 [[Ilpumenenue GpyHKIMH [ prHA 71 OMMMCAHUS PACCESTHUS. 2
19 3 ([Ipumenenue maketa TransSiesta 1y1s pacueTa MPOBOAMMOCTH HAHOKOHTAKTOB. 2

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

Buyt paGoThl B conepikaHne Koa-
saams Crucok JitepaTypsl (C yKa3aHHEM pa3/ieioB, I1aB, CTPAHMI) BO
4acoB
1. Co3bikuH, C. A. ®usnka HaHopa3MmepHbIX cucteM [Teker] Y. 1
yue0. mocobue mo Hampasienuto 03.04.01 "IIpuknaa. maremaTuka
3ydyeHue pyKoBOJICTB 110 u puzuka" C. A. Cospikus, A. H. Co6ones ; FOx.-Ypai. roc. yH-T,
HCIIOJIB30BaHUIO [TAKETOB Ka¢. Kommnbrorep. MmopenrpoBanue u HaHoTexHonoruu ; FOYpI'Y. - 15
[MPOrpaMM KOMITbIOTEPHOTO Uensounck: Uznarensckuii Lentp FOYpI'Y, 2016. - (crpanusl 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. 'enpunHCckUH, b. P. BeruncnurensHbIe METOIBI
[IpoBeneHne MOIETUPOBAHUS .
CBONCTE METALIIIECKOLO MHKPOCKOIIMECKOH TEOPHH METAIMECKUX PACILIaBOB U 20
KpucTana HaHoksacTtepoB Teker b. P. ['ensunnckuid, A. A. Mup3soes, A. I.
Boponros. - M.: ®usmatiur, 2011. - 196 c. (tnaBsr 1-3)
1. I'enpumHCKMiA, b. P. BeaucnuTeabHbIE METOBI
MUKPOCKOITUYECKON TEOPUH METAJUTMUECKUX PACILIIaBOB U
HanoksactepoB Tekcr b. P. I'ensunnckuid, A. A. Mup3soes, A. I.
Boponrios. - M.: ®usmariurt, 2011. - 196 c. (tnassr 1-3) 2.
Amkpodt, H. @usuka tBepaoro tena T. 1 B 2-x 1. [1ep. ¢ anm.
[ToaroroBka K sK3aMeHy MuxaiinioBa A. C.; Ilog pen. Karanosa M. U. - M.: Mup, 1979. - 25
399 c. (I'mara 1) 3. AmkpodTt, H. ®usuka tBeproro tena T. 2 [lep.
c ann.: B 2-x 1. Ilep. Kyrens K. 1., Muxaiinosa A. C.; Ilox pen.
Karanosa M. U. - M.: Mup, 1979. - 422 c. (tnasa 31) 4)
Boncosckuii, C. B. KBantoBas ¢u3uka Bepaoro rena. - M.: Hayka,
1983. - 336 c. ui. (m1aBs 3-5)
1. H. AmkpodT, H. Mepmun. @usuka TBEp0ro Tena.- M.: Mup,
|3y uCHHE TeM BHIHECEHHbIX Ha 1979, T.1, (tnaBa 1, ¢.17-35). 2. H. AmkpodTt, H. Mepmun. ®usnka
CAMOCTOATEbHYIO POPABOTKY TBepaoro tena.- M.: Mup, 1979, T.2, (tnasa 31 ¢.259-280; rmasa 32| 10
¢.289-303) 3. Boncosckuii, C. B. KBanToBas ¢uszuka TBEpa0ro
tena. - M.: Hayka, 1983. - 336 c. wi. (massi 3-5)
6. UnHOBaMOHHBIE 00pa30BaTe/IbHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM
npoiuecce
Bun
M HHOBalIMOHHBIE cboPMLI paboThI Kpatkoe omvcanue Kom-Bo ayn.
y4eOHBIX 3aHATUI (JI, I13, 4acoB
JIP)
AxriHas hopma oGydeHHs | — Jlexiust CTpOUTCS KaK AUCKYCCHUST MEXKIY 33
MPENoJaBaTeIeM U CTYEHTOM

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METObI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbLHOM Mpouecce




He npenycMoTpenbt

Hcnonp3oBanue PE3YyJIbTAaTOB HAYYHbIX HCCHCﬂOBaHHﬁ, IIPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[aHHOﬁ JUCHUITIUHBI. B paMKax I[&HHOfI AUCIHUIIMHBI UCIIOJIB3YIOTCA PC3YJIbTAaThI
Hay4YHBbIX HCCJI@I[OBaHI/Iﬁ B 00J1aCTH MHOTOMACIITa0HOTO KOMIIBIOTCPHOI'O MOACIINPOBAHMA

MarepuasoB

7. ®onj oneHouHbIX cpeacTs (POC) 115 npoBeeHUs TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH, MPOMEKYTOYHOI aTTeCTAIUU M0 UTOraM OCBOEHHUS TUCHUIIIIMHBI

7.1. IlacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanue
Bun xoHTpOs (BKITIOUAst NoeNe
paszenon Kontponupyemas komnerenuus 3Y Hei N N
TEKYIIUN) 3aJJaHUI
JTUCHUTUTUHBI
I1IK-2.1 ymMeHneM npoBOIUTh TEOPETUUYECKOE
CamocrosTenbHas paboTa
MeTos! pacdeTsl U DKCTIEpUMEHTAIBHOE HCCIIEI0BaHUE
. 10 MOJIETTUPOBAHUIO
ANEKTPOHHOU MPUPOJIBI KPUCTATUIMIECKUX U aMOP(HBIX, .
CBOMCTB MaTepuasa ¢
CTPYKTYPBI U TTAKETHI [HEOPTAHUUECKUX i OPTAHUUECKUX BEIICCTB B 1
IIOMOIIbIO TTAKETOB
porpamMm JJist UX [TBEPAOM U KUJAKOM COCTOSHUSIX U U3MEHEHUE
., nporpamMmm WIEN-2k wiu
peanuzanuu X (PU3HUECKUX CBOMCTB MPH PA3TUIHBIX SIESTA
BHEILIHUX BO3ACHCTBUAX
IIK-2.1 ymMeHneM npoBOIUTh TEOPETUUYECKOE
U DKCIIEpUMEHTAJIBHOE HCCIIEI0BaHNE
MIPUPOJIBI KPUCTATUTMYECKUX U aMOP(HBIX,
Bce pasnenst HEOPraHWYECKHUX U OPTAaHUYECKUX BEIIECTB B 3K3aMeH 2
TBEPJOM U KUJKOM COCTOSIHUSIX U U3MEHEHUE
uX (PU3NUECKUX CBOMCTB MPU PA3TUIHBIX
BHEILIHUX BO3AEHCTBUAX
[1K-3.1 yMeHreM pOBOUTH UCCIEAOBAHUS
(bU3NIECKHUX SBICHUH, COCTABISAIOMINX
Bce paznenst JK3aMEH 2

OCHOBY JIA pa3pa60TOK H CO3JaHUA HOBBIX

JIEKTPOHHBIX IPUOOPOB U YCTPONCTB

7.2. Buabl KOHTPOJIsl, IPOLEAYPHI IPOBeIeHNsI, KPpUTEPUH OLICHMBAHUS

Bun [Ipouenyps! npoBeneHus U

KOHTPOJIS

OLICHUBaHHUA

Kputepuu onieHnBanus

He/IeNbHAsl cCaMOCTOsITeNbHas paboTa
110 MOJICJIMPOBAHUIO CBOMCTB
3aJJaHHOT0 Marepualia, OLIEHUBAETCS
Ka4y€CTBO BBIIIOJIHEHU A

3a4TeHO: pU OTKJIIOHEHUH MOJIETUPYEMOI
XapaKTepUCTUKH OT JAHHBIX SKCIIEpUMEHTA He Ooiee
20%, MOTHBUPOBAHHOM BBIOOpE BCEX MApaMETPOB
MOJEIIMPOBAHNH, TIPOBEAECHNUN IPOBEPKU CXOAUMOCTHU
[Pe3yJaBTaTOB OTHOCUTEIBLHO OCHOBHBIX MTAPaMETPOB.
He 3auTeH0: npu OTKIIOHEHUH MOJEIINPYEMOM
XapaKTEPUCTUKH OT JIaHHBIX JKCIIEpUMEHTa OoJiee 4yem
Ha 20%, HEMOTHMBUPOBAHHOM BBIOOpE MapaMeTpOB
MOJIEITUPOBAHNUN, OTCYTCTBUH MTPOBEPKU CXOJUMOCTH
pE3YIBTaTOB OTHOCUTEIBHO OCHOBHBIX IaPaMETPOB.

YeTHBIN

TEOPETUYECKUX BONPOCca, Ha

SK3aM€EH | MOATOTOBKY 2 yaca. [l moiaydeHus

OIICHKH 3a 9K3aMe€H HEOOXOIUM 3a4eT
0 CaMOCTOATENILHOM paboTe.

sKk3aMeH. B Ounere aBa

OTnuuHO: MOJHBIN OTBET Ha 00a BoIpoca,
JIEMOHCTPUPYIOLINH BlIaJIcHUE MaTepuajioM, 3HaHUE
OCHOBHBIX (PU3MUYECKUX 3aKOHOB, ONPEAEISIOIINX
M3MEHEHUE CBOWCTB MaTepuasa Ipu pa3IndHbIX
BO3/IEHCTBHAX + 3a4eT [0 CaMOCTOATENIbHOM padoTre
Xopo1o: 0TBeT Ha 00a BOIPOCa, IEMOHCTPUPYIOLIHIA




BJIaJIeHUE OOJNBIIEH YacThI0 MaTepuaia, 3SHaHUe
OCHOBHBIX (PU3MUECKUX 3aKOHOB, ONPEIEIIAIOMNX
W3MEHEHHUE CBOMCTB MaTepuasia MpHu pa3inuHbIX
BO3JICHCTBUSIX + 3aU€T MO CAMOCTOSATEILHOM padoTe
YIOBIETBOPUTENLHO: OTBET TOJIBKO HA OJIUH U3
BOIIPOCOB, IEMOHCTPUPYIOIIUI BIaJCHUE YaCThIO
MaTepuaa, 3HaHWe OCHOBHBIX (DM3MUECKHUX 3aKOHOB,
ONpEEAOINX U3MEHEHUE CBOMCTB MaTepuaa npu
Pa3IMYHBIX BO3JACHCTBUAX + 3a4ET IO CAMOCTOATEIIBbHOMN
pabote

HeynoBiieTBOPUTENBHO: HEYOBIETBOPUTEIHHBIA OTBET
Ha 00a BOIpoca, WK OTCYTCTBUE 3a4€Ta M0
CaMOCTOSATENIbHOM padoTe

7.3. TunoBble KOHTPOJIbHbIE 3aIaHUS

Bun
TumnoBbie KOHTPOJIBHBIC 3aTaHHS

KOHTPOJIS
[IpoBecTH pacyeT paBHOBECHOTO TTapamMeTpa PEeIIeTKH, MOJTHOW YHEPTUU U MarHUTHOTO
mMomeHTa Ha atoM OIIK-da3sl sxene3a B o0cHOBHOM cocTosiHUM. CpaBHHUTH TIOTYYCHHBIC
[PE3YNBTAaThl ¢ UMEIOIUMICS B JIUTEPATYPE SIKCTIEPUMEHTATBHBIMH JJAHHBIMH.
OLK-xene30 BEIOOp ONTHUMAIBHBIX TapaMmeTpoB.pdf
B TIPUIIOKEHUH

9K3aMeH
Bonpocs! a5 sk3amena no temel.pdf

8. YueOHO-MeTOAMUYECKOE M HH(OPMAIIMOHHOE OOecTiedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
1. TenpumHckuii, b. P. BerunciauteabHble METOIBI MUKPOCKOTMYECKOU
TEOPUU METANIMYECKUX paciuiaBoB U HaHOkiacTepoB TekcT b. P. ['enpunHCKUi, A.
A. Mup3oes, A. I'. Bopon1ios. - M.: ®usmariut, 2011. - 196 c. un., tabdn. 22 cm
2. Awmkpodt, H. ®usuxka tBepmaoro 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 tBepmaoro tena T. 2 Ilep. ¢ anm.: B 2-x 1. Tlep.
Kyrens K. 1., Muxaiinosa A. C.; Ilon pen. Karanosa M. 1. - M.: Mup, 1979. - 422
C. WL
4. Bowncosckuii, C. B. KBanroBas ¢usuka tBepaoro tena. - M.: Hayxka,
1983. - 336 c. u.

6) OononHumenvbHas Iumepamypa:
1. Tynn, X. Komnerorepaoe moaenupobanue B pusuxe Y. 2 B 2 4. [lep. ¢
anr.: A. H. [Tomonosa, B. A. [Tanyenko. - M.: Mup, 1990. - 399 c. un.
2. Awnucumos, B. W. DnexTpoHHas CTpyKTypa npuMecei u 1e(peKToB B

MEePEXOHBIX MeTaJlIaX, uX ciiaBax u coeaqudenusx Ots. pen. I I1. Iseiikun; AH
CCCP, Ypan. ota-aue, Un-t xumuu. - M.: Hayka, 1989. - 223 c. ui.

8) omeuecmeennble U 3apyoedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
1.  ®usuka METAIIOB U METAJUIOBEJICHUE HAYy4.-TEXH. )KypH. Poc. aka.
HayK, Ota-Hue ooml. U3k u acTpoHoMuH, Ypai. ota-aue PAH xxypHan




2.

3.

4.

1989
5.

®du3zrka TBEpJOro Teja Hay4d.-TeopeT. KypH. Poc. akaa. Hayk, OTa-Hue
o6m1. pu3uku u actpoHoMuu, ®u3.-texH. uH-T uM. A. ©. Modde xypHan

®duzrka U XuMusa 00pabOTKU MaTepraIoB Hay4d.-T€XH. )KypH. Poc.
akaj. HayK, OTa-Hue PU3NKO-XMMUU U TEXHOJIOTUU HeopraH. Marepuainon, UH-T
MeTamypruu uM. A. A. BalikoBa xypHai

Acta metallurgica : Hayu. »xypH. New York : Pergamon Press , 1974-

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

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

KomnbroTepHbie METOIBI MOJICTUPOBaHUSI MaTepuaaoB TekcT yueoO.
nocooue 115l aCHUpaHTOB HarnpaieHu "du3uka u actpoHomusa" u "Ousz. xumus"
A. T. Boponuos, A. H. Co6ones, C. A. Co3bikuH ; FOx.-Ypain. roc. yu-1, Kad.
Komnerotep. MogenupoBanue u HaHoTexHoaoruu ; FOYpl'Y

1.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
KommbroTepHbie METOIBI MOACTUPOBAHUS MaTepuaioB TekcT yueo.
nocoOue JyIsi aCUPaHTOB HampasiieHni "du3nka u actpoHoMus” u "duz. xumus"
A. T’ Boponuos, A. H. Co6ones, C. A. Co3bikuH ; FOx.-Ypai. roc. yu-T, Kad.
Komnerorep. MogenupoBanue u HaHoTexHoaoruu ; FOYpl'Y

1.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

paboThI CTyIEHTA

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubmorpadudeckoe onrcanue
JUTEPaTypbl | BIEKTPOHHOU
bopme
DNEKTPOHHO-
P Ho6parumos, .M. OCHOBBI KOMIIBIOTEPHOTO MOJICIIUPOBAHHUS
OonbnuoTeyHas .
JlonoiHUTEIBHAS HaHOCHUCTEM. [ DnekTpoHHbIH pecypc] / U.M. U6parumos, A.H.
1 cucrema
UTEpaTypa B —. Kosmos, F0.®. Hazapos. — Dnekrpon. gan. — CII6. : Jlans, 2010. —
Mo 384 c. — Pexxum noctymna: http://e.lanbook.com/book/156
DNEKTPOHHO- .
Mertoauueckue 6 16IOTCHAS 3aBonuHckui, B.I. KomnbroTepHoe MoaenpoBaHue HAaHOYACTHULL U
MocoOus 1y1st HAHOCHUCTEM. [ DIIEKTPOHHBIN pecypc| — DIEKTpOH. 1aH. — M. :
2 .|cucrema
CaMOCTOSITEIILHON 3aTeNbCTE] ®uzmariurt, 2013. — 176 c. — Pexxum noctyna:
paboThI CTy/IEHTA Mo http://e.lanbook.com/book/59650
KomnbroTepHbie METO/IBI MOJICTUPOBAaHMS MaTepuaioB TekcT yueo.
MeTtoanyeckue SEKTDOHHLL mocoOwue N1l acMpaHTOB HanpaBieHni "du3nka u actpoHOMHus" 1
3 [0COOMS A KaTanc?r "®u3. xumus" A. I. Boponros, A. H. Co6ones, C. A. Co3bikuH ; FOx.-
CaMOCTOSITEJIbHOM FOVprY VYpai. roc. yu-1, Kad. Kommnbrorep. MonenupoBanue 1 HAaHOTEXHOJIOTHH

; IOYpI'Y
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000560180

9. UuopManiuoHHBbIE TEXHOJIOTHHU, HCIIOJIb3yeMble NPU OCYLECTBICHUH
0o0pa3oBaTeJILHOIO IpoLecca

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Office(6eccpouno)




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

[Tepedenpb UCTIONB3yEeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuaibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIIMHBI

OcHOBHOE 000pYIOBaHHE, CTCHIBI, MAKEThI, KOMITBIOTEPHAS TEXHUKA

Ne ’

Bup 3ansTuii . I_l MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe ISt
al pa3IMYHBIX BUAOB 3aHITUN

305 [|pkpaH, IPOEKTOP, KOMIIBIOTEpPHOE 000PYIOBaHUE TS JICKIIUH B BUJIE

Jlekunn N
(1a) [PIEKTPOHHBIX MpE3EHTAIUI

CamoctosrenpHas 249

KOMITBIOTEPHI C YCTAHOBIJIEHHBIM ITPOTPAMMHBIM 00€CIIEUeHUEM
pabora crynenra (1)




